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Background

Stomach cancer (SC) is the fifth most commonly diagnosed cancer and the third leading cause of
cancer deaths worldwide. China is one of the countries with the highest incidence and mortality of
stomach cancer. Different environmental factors are involved in the development of stomach
cancer, including Helicobacter (H.) pylori infection, tobacco smoking, alcohol consumption,
sodium intake, and dietary factors. The roles of various dietary factors on the development of
stomach cancer are still an open question. Moreover, there is an increasing interest in studying

gene-diet interactions that might explain variations in stomach cancer across different populations.
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Methods

A population-based case-control study, Jiangsu Four Cancers (JFC) study, was conducted in four
counties (Dafeng, Ganyu, Chuzhou, and Tongshan) in Jiangsu Province, China, from 2003 to 2010,
to gather epidemiologic data to study both environmental and genetic factors on the development
of four top cancers in a Chinese population, including stomach cancer. Epidemiologic data were
collected by in-person interviews using a structured questionnaire. After the personal interview,
blood samples were collected and separated in a local laboratory. H. pylori infection and genetic
susceptibility markers were assayed. In specific aim 1, we evaluated the roles of total and subtypes
of fatty acids, total cholesterol, and flavonoids on the development of stomach cancer. These
nutrients were estimated based on the Food Frequency Questionnaire (FFQ) and China Food
Composition (CFC) Tables. Missing data were imputed by multiple imputation methods. Adjusted
odds ratios (ORs) and their 95% confidence intervals (Cls) were estimated using multiple
unconditional logistic regression models, energy-adjusted method, and semi-Bayes shrinkage
method. Multiplicative and additive interactions between dietary factors and the known risk factors
and their joint effects on the development of stomach cancer were assessed. Natural direct effect
(NDE) and natural indirect effect (NIE) of mediation analysis were also estimated. In specific aim
2, we studied the impact of adherence to both modified Chinese Healthy Eating Index (mCHEI)
and Healthy Eating Index-2015 (HEI-2015) in relation to stomach cancer. Multiple unconditional
logistic regression analyses were applied to examine relationships between mCHEI, HEI-2015,
and stomach cancer while adjusting for potential confounders. The possible interactions between
MCHEI and HEI-2015 and established risk factors were investigated. In specific aim 3, we
assessed the potential effects of genetic susceptibility markers, single nucleotide polymorphisms
(SNPs) and their interplay with nutritional factors on stomach cancer. Adjusted odds ratios and
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their 95% Cls for candidate SNPs were estimated for stomach cancer using multiple unconditional
logistic models and semi-Bayes shrinkage method. Log-additive, dominant, and recessive genetic
models were employed for the evaluation of each SNP. Stratified analyses and gene-diet
interaction analysis (multiplicative and additive scales) were performed by using dichotomous
variables of total fatty acids, cholesterol, and flavonoids. Genetic risk scores (GRS) were applied
to estimate the cumulative contributions of genetic factors on stomach cancer. All analyses were

conducted using SAS, version 9.4,

Results

A total of 2,216 stomach cancer cases and 8,019 controls were recruited. In specific aim 1, 1,900
SC cases and 6,532 controls were included in the analyses, excluding individuals with incomplete
data of FFQs. Dietary saturated fatty acids (SFAs), monounsaturated fatty acids (MUFAS), and
total cholesterol were positively associated with the development of SC comparing the highest
versus lowest quarters. Higher intakes of dietary SFAs (p-trend = 0.005; adjusted odds ratio (aOR),
1.11; 95% ClI, 1.01-1.22 with a 7 g/day increase as a continuous variable) and total cholesterol (p-
trend < 0.001; aOR, 1.13; 95% ClI, 1.06-1.22 with a 250 mg/day increase as a continuous variable)
were monotonically associated with elevated odds of developing SC. In specific aim 2, a higher
score of sodium, reflecting less intake per day and better adherence to the guidelines, was inversely
associated with stomach cancer (OR, 0.95; 95%Cl, 0.91-0.99 for mCHEI; OR, 0.97; 95%CI, 0.94-
0.99 for HEI-2015). There were null associations for total scores of HEI-2015 (p-trend = 0.98; OR,
0.98; 95% CI, 0.87-1.10 with a 10-point increase) and mCHEI (p-trend =0.22; OR, 1.05; 95% ClI,
0.94-1.17 with a 10-point increase) in relation to stomach cancer. However, multiplicative
interaction was identified between mCHEI and body mass index on stomach cancer (p for
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interaction=0.02). In specific aim 3, a total of 788 stomach cancer cases and 2,398 controls from
Dafeng and Ganyu County were included because of the availability of SNP measurements.
Associations with stomach cancer were observed for miR-300 rs12894467, IKBKAP rs2230793,
PLCEL rs2274223, R267S rs12934922, TERT rs2736100, CHEK2 rs738722, WWOX rs12828,
E2F2 rs2075993, HEY2 rs3734637, WNT8A rs4835761, Gemin3 rs197412, FTO rs8050136,
SEMADSB rs9868873. There was a dose-response relationship between increased genetic risk scores
(polygenic risk score and weighted multi-genetic index) and stomach cancer. Potential interactions
were observed between dietary fatty acids and TERT rs2736100, as well as GKN2 -GKN1
rs4254535 on SC; and between dietary cholesterol and R267S rs12934922, E2F2 rs2075993, and
Notch4 rs915894 on SC. Possible interaction was also observed between IKBKAP rs1538660 with

dietary flavonoids on SC.

Conclusions

Our results confirm the associations between high intakes of dietary SFAs, MUFAs, total
cholesterol, and the development of stomach cancer with a dose-response pattern. mCHEI is more
sensitive to identify specific food components associated with stomach cancer compared with HEI-
2015. Dietary total fatty acids, cholesterol, and flavonoids may modify the associations between
some SNPs and stomach cancer. The findings might shed some light on the potential etiological
roles of dietary factors on stomach cancer. A better understanding of genetic and dietary factors
for stomach cancer would help to identify high-risk individuals in personalized risk prediction and

dietary intervention.
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CHAPTER 1. BACKGROUND

1.1 Cancer Statistics

Stomach cancer (SC) is the fifth most commonly diagnosed cancer and the third leading cause of
cancer deaths worldwide by GLOBOCAN 20182, The incidence rates of stomach cancer in Eastern
Asia are higher than the rates in Northern America, Northern Europe, and Africa. About 44% of
the world's stomach cancer occurrence and almost half of the world’s total stomach cancer deaths
(49.9%) occurred in China®. As the second most common and the second most deadly cancer in
China?, the age-adjusted 5-year survival rate of stomach cancer is relatively poor, in the range of

30.2-35.9%".

In general, the incidence rate of stomach cancer is two to three times more common in men than
in women. Stomach cancer incidence varies widely across countries, ranging from about 3.1 per
100,000 men in Egypt to about 57.8 per 100,000 men in South Korea and from 2.4 per 100,000
women in Sweden to about 23.5 per 100,000 women in South Korea®. Although stomach cancer
incidences have been declining over the past 50 years in most countries, adenocarcinoma of the
stomach cardia (the part of the stomach attached to the esophagus) is increasing in the United
States and many European countries, including Denmark and the United Kingdom, in recent

decades®’.

1.2 Carcinogenesis and Biology
About 90% to 95% of cancers of the stomach are adenocarcinomas, which develop from the cells
that form the mucosa. Based on the location of the tumor, we usually classify the stomach cancer

into two groups: cardia and non-cardia subtypes. The distinction between stomach cancer of the
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proximal cardia region and those of the distal non-cardia region suggested that these two subtypes
may have different etiologies®. Early SC and advanced SC (Borrmann classification) are classified
differently according to the Japanese Gastric Cancer Association®. Lauren'® demonstrated that
histologic classification could be displayed two major distinct types: intestinal (with intercellular
junctions) and diffuse (without intercellular junctions), representing two different oncologic

entities.

Correa’s cascade hypothesis is based on the development of the more common intestinal subtype
of stomach cancer. This hypothesis, which was established in 1975, stems from a stepwise process,
beginning with chronic atrophic gastritis and progressing to intestinal metaplasia and invasive
cancer with the latency of 30 to 50 years!!. In 1988, Correa furthered explored a detailed model
on the phenotypic markers (e.g., nitroso compounds) in addition to his previously proposed SC
development process, which is still well-accepted by research community*2. However, his model
has not included potential genetic factors. Therefore, more studies are necessary for knowledge on
the role of genetic factors and potential interactions with dietary factors on the progression of

stomach cancer.

1.3 Etiology

Different environmental and genetic factors are involved in the development of stomach cancer,
although infection with Helicobacter (H.) pylori is regarded as the primary cause for distal stomach
cancer. As we know, age and gender are common risk factors for different types of cancers.
Stomach cancer mostly affects older people, which is regarded as a proxy of degenerative change
and accumulation of DNA damages. Also, stomach cancer is more common in men than in women,
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which can be affected by some other factors, such as tobacco smoking, occupational exposures,
alcohol consumption, and reproductive factors. The specific review of potential risk/ protective

factors of stomach cancer is as follows.

Microorganism

Helicobacter Pylori

In 1994, the World Health Organization’s International Agency for Research on Cancer (IARC)
declared that there was sufficient evidence to classify H. pylori as a definite (group 1) carcinogen®3.
H. pyloriis a primarily identified risk factor for peptic ulcer diseases, chronic gastritis, and stomach
cancer, with more than 60% of new cases worldwide attributed to this bacteria'®. It is further
responsible for alImost 90% of non-cardia SC cases worldwide, and approximately 5% of the total
disease burden from all cancers globally*®. H. pylori eradication might decrease the risk of SC by
approximately 40% in studies of primary prevention and by 54% as a tertiary prevention
strategy*®'”. The pooled odds ratio (OR) for H. pylori and non-cardia SC from a pooled analysis
of 12 prospective studies was 2.97 (95% CI 2.34-3.77), while the pooled OR was 0.99 (95% ClI
0.40-1.77) for cardia SC*®. The study*® also reported that the odds ratio for H. pylori was not
different between intestinal and diffuse histologic subtypes of SC, indicating that H. pylori

infection might also be involved in the development of diffuse subtype of stomach cancer.

Environmental Factors

Dietary Factors

It has been hypothesized that dietary factors might play a role in stomach carcinogenesis. However,
the roles of various dietary factors are still largely unknown. Possible high-risk food includes
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dietary intake of salt and N-nitroso compounds. A prospective study of the meta-analysis found
that habitual intake of salt was associated with a high incidence of SC*°, especially in eastern
Asians®®. A high-salt diet has been shown to enhance the risk of H. pylori inflammation and
promote the capability of H. pylori to SC by potentiating the carcinogenic effects of cagA
expression??, N-nitroso compounds are regarded as another dietary risk factor that might play a
role in stomach carcinogenesis. Dietary or endogenous exposure to N-nitroso compounds has been
associated with increased risk of SC, especially with non-cardia cancer risk (HR=1.42; 95% ClI,
1.14-1.78 for an increase of 40 pg/day), but not with cardia cancer (HR=0.96; 95% ClI, 0.69-1.33)2.
Cook et al. 22 found that intake of heme iron and total iron in red meat may increase the risk of
non-cardia SC. Heme iron from the intake of red meat may catalyze the endogenous formation of

endogenous N-nitroso compounds and enhance the risk of SC.

On the other hand, potential protective factors are non-starchy vegetables, fruits, green tea drinking,
and certain micronutrients. The protective effects of vegetables and fruits have been reported in
case-control studies, but weak and non-association in cohort studies. Recent studies have reported
micronutrients, such as Selenium?*, Zinc®, Vitamin C?¢, Vitamin E, and carotenoids®’ may be

associated with the development of SC.

Tobacco Smoking

Tobacco smoking is a well-established risk factor for many types of cancers. It was defined as a
group 1 carcinogen by the International Agency for Research on Cancer (IARC)?. Compared with
other tobacco-related cancers, tobacco smoking is associated with a moderately increased risk for
SC. A pooled analysis including 23 epidemiological studies found that the ORs were 1.20 (95%
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Cl: 1.09-1.32) for ever-smokers, 1.12 (95% CI: 0.99-1.27) for former smokers, and 1.25 (95% CI:
1.11-1.40) for current cigarette smokers compared with never smokers?. This study and other
meta-analyses have identified that the risk of SC increased with an increasing number of cigarettes

per day, pack-years, or duration of smoking®.

Alcohol Consumption

Association between alcohol consumption and stomach cancer has been observed among heavy
alcohol consumers based on a systematic review3!. A recent pooled analysis within the Stomach
Cancer Pooling (StoP) project consortium including 20 observational studies reported that the
pooled ORs were 1.26 (95%CI: 1.08-1.48) for heavy alcohol drinkers (> 4 to 6 drinks/day), 1.48
(95% ClI: 1.29-1.70) for very heavy drinkers (> 6 drinks/day), and a higher risk for cardia than
non-cardia SC with heavy alcohol consumption®?. Also, Moy et al. * found that different types of
alcohol drinking had different risks for SC, e.g., spirits had a higher risk compared with the beer

in a Chinese population.

Obesity and Physical Activity

Obesity is associated with the increased risks of various types of gastrointestinal cancer, such as
colon, esophageal, and cardia adenocarcinoma. However, the studies addressing the influence of
obesity on non-cardia SC are still conflicting. In a previous meta-analysis, obesity had a positive
association with cardia SC, but the effect was not observed in non-cardia SC**. Although several
reviews with different degrees of rigor have discussed the possible role of habitual physical activity

in reducing the risk of SC, approximately 20% to 30%%3¢, and occupational physical activity



might offer some protection®’. Future studies are needed to evaluate the role of physical activity

on SC.

Socioeconomic Status

Low socioeconomic status (SES) has been associated with the increased risks of incidence and
mortality of many diseases. A meta-analysis observed that an increased risk of SC among the
lowest socioeconomic position (SEP) categories compared with the highest SEP categories:
Relative Indexes of Inequality (RIIs) were 2.97 (95% CI 1.92-4.58) for education, 4.33 (95% ClI
2.57-7.29) for occupation, and 2.64 (95% CI 1.05-6.63) for combined SEP®. Although the
pathway of low SES associated with stomach cancer has not been established, lower educational
attainment could be associated with less income, more unsatisfactory working conditions, and thus
a less healthy lifestyle and less access to good healthcare®. Risk factors associated with SC, such
as H. pylori infection, dietary habits, obesity, and cigarette smoking, are related to low SES**4?,
The increased risk of SC among people with lower educational attainment and lower income may,
therefore, be mediated partly through these factors®. In a U.S. study, a higher rate of H. pylori,
particularly CagA-positive strains, was found among low-income African-Americans and may
contribute to the higher risk of SC in this group*®. Strategies for dealing with socioeconomic

inequality in the risk of SC are needed.

Familial Aggregations

Individuals with first-degree relatives (parents, siblings, or children) who have had stomach cancer
are more likely to develop this cancer. Having first-degree relatives with SC increased the odds of
SC by almost 3-fold (OR=2.85; 95% CI: 1.83-4.46). Hereditary diffuse stomach cancer (HDSC)
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is the most famous familial SC, but the inherited condition (CDH1 deletion) is rare**. Other known
cancer syndromes, such as hereditary non-polyposis colorectal cancer (HNPCC) and Familial
adenomatous polyposis (FAP), do not account for a large proportion of the family aggregation®.
Family aggregation is regarded as a mixture of various factors shared by family members,

including environmental factors, bacterial virulence, and genetic susceptibility®.

Host Genetic Polymorphisms

The polymorphisms of the gene in the normal population is linked with individual variations in
the risk of specific cancer. Genes involved in the inflammatory genes (IL-1f, IL8, IL10, TNF- B),
tumor-suppressor genes (TP53) and prostate stem cell antigen (PSCA) were associated with
stomach cancer that confirmed by several meta-analyses*°. The associations between genetic
variation at different genes, such as XPG, Mucin 1, PLCE1, HFE, ERCC5, EZH2, DOC?2,
CYP19A1, ALDH2, CDH1, and stomach cancer were also reported in observational studies®°.
However, these results of genome-wide association studies are not consistent across Asian and
non-Asian populations, and the biological mechanisms involved in these polymorphisms are still

not completely understood.

MicroRNAs

MicroRNAs (miRNAs) are a group of small non-coding RNAs (18-25 nt) that have been
associated with a variety of diseases, including cancer. The role in stomach carcinogenesis
complements and enriches the mechanism of tumorigenesis by targeting oncogene and tumor
suppressor genes. A profile of several miRNAs (miRNA let-7b, hsa-miRNA-103, hsa-miR-375,
and hsa-miR-200a) was associated with reductions of all inflammatory cytokines, suggesting a
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common mechanism for the control of the expression of these inflammatory mediators °%. The role
played by miRNA in SC is the result of a delicate balance between pro- and anti-cancer miRNA,
and this balance is modified by the interaction of many factors, containing dietary factors.

Therefore, more comprehensive studies on miRNAs and SC are required.

Stem Cells

Cancer stem cells (CSCs) are defined as a small group of cells in the tumor that could self-renewal
and generation of differentiated progeny®. The main difference between normal stem cells and
CSCs is that self-renewal pathways are strictly regulated in normal, while significantly
dysregulated in CSCs®. Stomach cancer stem cells (SCSCs), which was identified by Takaishi et
al. in vitro®, is associated with metastasis, drug resistance, recurrence, and survival. In the
regulation of SCSC self-renewal, several factors and critical signaling pathways (e.g., Wnt, Sonic

hedgehog, Nuclear factor-kappa B, Notch signaling pathway) are utilized.

Nuclear factor-kappa B (NF-«xB) refers to a group of transcription factors that form homo- and
heterodimers and upregulate or suppress the expression of many genes®®. NF-kB-driven gene
products include cytokines/chemokines, growth factors, anti-apoptotic factors, angiogenesis
regulators, and metalloproteinases®, which are related to stomach carcinogenesis. There was
evidence that the NF-xB system could be deregulated in SC®*8 in the early-2000s, but the
relationship between NF-«B activity and the specific mechanism is still not clear. Recent research
has reported that contact of H. pylori with epithelial cells leads to the expression of interleukin

(IL)-8 via activation of the nuclear factor (NF)-kB pathway®®. Endo et al. %° have also found that



chemotherapy-caused cellular stress could elicit activation of the survival factor NF-xB in stomach

cancer cell lines, which suggested a way of therapeutic targeting.

GWAS

Genome-wide association studies (GWAS) of stomach cancer have reported differences in single-
nucleotide polymorphism (SNP) associations for tumor subtypes. Recently, several GWAS related
to SC in East Asia have been published. A GWAS from Japan reported significant associations for
PSCA rs2976392 and rs2294008 at 8924 with diffuse-type SC®!. The associations for PSCA
rs2976394 and rs2294008 at 824 with the risk of SC were also found in a Korean population®?.
Abnet et al®® reported the genome-wide significant association between PLCE1 rs2274223 at
10923, MUCL1 rs4072037 at 1g22, and mixed types of SC in ethnic Chinese subjects. This study
group further found PRKAAL rs10074991 at 5p13.1 was associated with the risk of the cardia and
non-cardia SC, and rs2294693 near UNC5CL at 6p21.1 was genome-wide significant for the risk
of non-cardia SC%. Other groups from China reported significant genome-wide associations for
PRKAAZ1 rs10074991 at 5p13.1, ZBTB20 rs9841504 at 3913, SLC52A3 rs13042395 at 20p13,

LRFN2 rs2494938 at 6p21.1, DNAH11 rs2285947 at 7p15.3 with SC in Han Chinese population®-

67

BCMO1

SNPs of the human B-carotene-15,15’-monooxygenase 1 (BCMO1) gene, which is located on
chromosome 16, have shown to affect the concentrations of circulating carotenoids and p-carotene
conversion efficiency®. Leung et al.®® showed that two common nonsynonymous SNPs
(rs12934922 and rs7501331) reduced BCMO1 catalytic activity by 57% (P<0.001) in vitro

9



biochemical characterization of the recombinant SNPs double mutant. A vivo study on adult
female human volunteers found the homozygous rs6564851 genotype of BCMO1 decreased the

catalytic activity of BCMO1 by 48%°.

Gene-Diet Interactions

Stomach cancer is thought to be stemmed from a combination of environmental factors and the
accumulation of acquired somatic alterations. Common dietary factors could act on the human
genome, either directly or indirectly, to alter gene expression or structure, which may, in turn,
affect the risk of stomach cancer’. Gene-diet interactions may explain variations in SC incidence
in different populations and the inconsistent findings of the gene or dietary studies’?. In previous
studies on gene-diet interactions for SC’3, they examined various dietary factors (e.g., fresh fruits
and vegetables, meat, salted and preserved foods, and alcohol) and polymorphisms in genes. For
instance, some studies found the interaction between DNA synthesis and repair-related genetic
polymorphisms (e.g., MTHFR) and dietary folate on SC’*". The effect of dietary factors on SC
according to the carcinogen metabolism-related genetic polymorphisms (e.g., GSTT1/GSTM1 and
tea, ALDHZ2, and alcohol) was also reported in different populations®. Also, inflammation-related
polymorphisms were contributed to the variation of SC. Ko et al. "® found that IL-10 genetic
variants and low intake of soybean products increased SC risk compared with the same variants

combined with high consumption of soybean products.

Other Miscellaneous Factors
Some research also found EB virus, HIV-infected, occupational exposures, reproductive factors,
radiation, previous stomach surgery, pernicious anemia, menetrier disease, type A blood, and
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common variable immune deficiency (CVID) increase the risk of developing SC.

1.4 Diagnosis, Treatment, and Survival

The patterns of mortality of SC generally follows the patterns of incidence of stomach cancer
because an average 5-year survival rate of stomach cancer is low, in the range 20-40%*, because
stomach cancer patients are more likely to be diagnosed at an advanced stage of SC. Early
detection of SC is an essential strategy for better survival. The 5-year age-adjusted survival rate
was increasing in Japan and South Korea because of early detection. The 5-year survival rate for
all stages of SC combined is 68.9% in South Korea and 60.3% in Japan, while 33.1% in the United
States and about 20-30% in European countries®. In developing countries, relative survival rates

are generally below 20%*,

1.5 Dietary Fatty Acids and Stomach Cancer

“Western diet” is widespread all over the world, with this progression comes an urban lifestyle.
High intakes of refined sugar, fat, and animal protein and low intakes of fiber are the main
characteristics of the “Western diet”. Fats and oils are the most energy-rich constituents of this

diet.

Three fatty acid molecules reacting with a glycerol molecule and three water molecules are the
constituents of fat (or oil). Fatty acids are composed of carbon, hydrogen, and oxygen set up as a
linear carbon chain skeleton with a carboxyl group at one end’’. Fatty acids (FASs) can be separated
into three categories: saturated (SFA), monounsaturated (MUFA), and polyunsaturated (PUFA)
based on the number of double bonds. Saturated fatty acids such as stearic acids are common
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ingredients of foods and possess no double bond in their structure. Some FAs such as oleic acid
have one double bond and, hence, are called monounsaturated. Polyunsaturated fatty acids have
more than one double bond. There are other classifications for fatty acids. Based on the number of
carbons, there are a short-chain (2 to 6 carbons), medium-chain (8 to 14 carbons), and long-chain
(16 carbons and up). In terms of the position of the double bond relative to the last carbon of the
chain, omega 3 (n-3) means the double bond nearest the last carbon of the chain (Cw) is three
carbons apart from the end of the chain, while omega 6 (n-6) means the double bond nearest to the
last carbon of the chain is six carbons apart’’. More than 20 types of fatty acids are found in foods.
Linoleic acid (LA) is a representative of n-6 PUFA, serving as a substrate to be converted into
arachidonic acid (AA). a-linolenic acid (ALA), eicosapentaenoic acid (EPA) and docosahexaenoic

acid (DHA) are the main n-3 PUFAs stored in human beings.

Evidence is accumulating that many changes of fat and fatty acids have led to detrimental increases
in obesity and gene-diet interactions that are responsible for an elevation in localized and systemic
inflammation’®. This inflammation then contributes to a variety of human diseases, including
cardiovascular disease, diabetes, cancer, asthma, allergies, chronic joint disease, skin, and
digestive disorders, dementia, and Alzheimer’s disease’®. For this reason, the World Health
Organization (WHO) recommends limiting the total fat intake for humans, between 15% and 30%

of daily energy intake®°.

Measurements of Fatty Acids
Precise assessment of nutrients intake is essential for nutritional epidemiologic studies. However,
fat is one of the most difficult dietary components to measure®. Food frequency questionnaires
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(FFQs) are commonly used to estimate usual dietary intakes because of relatively inexpensive
administration and lower respondent burden compared to other methods. Furthermore, we could
identify the fat sources to explore the different long-term dietary patterns of nutrients. FFQs are
better suited for ranking individuals than for precise numeric estimation. The limitations of FFQ
include errors in the estimation of portion size and incomplete food items. Also, biomarkers of
dietary fatty acids are used to explore the associations between exogenously and endogenously
produced fatty acids and diseases. However, various biological samples reflect some extent of
dietary fatty acids, but no biomarkers reflect absolute fat intake. The biomarkers are also subject
to measurement error that results from absorption, metabolism, and all the factors that have an

impact on metabolic efficiency®?.

For instance, plasma saturated fat is not likely to be associated with dietary saturated fat, as
saturated fatty acids can be synthesized endogenously. PUFAs are largely exogenous, and diet is
the primary source. FAs in adipose tissue may best reflect the long-term fatty acid composition of
the diet but are rarely used as biomarkers because sample collection may not be acceptable to study
participants®?. Plasma phospholipid (PL) and cholesterol ester (CE) fatty acids only reflect the
intake of fatty acids over the past few days or more®. The exogenously produced fatty acids (e.g.,
EPA and DHA) are more closely related to FFQ than kinds of endogenously synthesized fatty

acids (e.g., SFAS).

Biologic Mechanisms
More than two decades ago, an experimental study in vitro hypothesized that dietary fats might be
risk factors for stomach cancer®®. Since H. pylori infection is the primary carcinogenic agent for
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distal SC, dietary factors that contain chemicals that naturally inhibit/promote this infection are,
therefore, potential effects on SC. In vitro studies have shown that H. pylori extract lipids from
plasma membranes of epithelial cells for subsequent glycosylation®. A hypothesis was put forward
that increased intake of vegetable oils over animal fats contributed to the decline of peptic ulcer
disease in both the United States and in England and Wales®. Olive oil (rich MUFAS) intake has

been inversely associated with the risk of SC by inhibiting H. pylori®®.

PUFAs, which are involved in many critical biological functions, are essential nutrients for life
and cannot be produced endogenously®”. PUFAs play a crucial role in cell membranes by
influencing membrane composition and function; besides, some of PUFAs are mediators of
cellular signaling and regulation of gene expression. Arachidonic acid (AA) is a precursor of n-6
PUFAs, which is released from membranes by phospholipase A2 and converted into various lipid
mediators that involved in many homeostatic biological functions and inflammation®. In contrast,
the health benefits of n-3 PUFA have been known for a long time. There is accumulating evidence
that higher consumption of dietary n-3 PUFAs is associated with a lower risk of H. pylori-
associated stomach diseases and even stomach cancer risk by influencing multiple targets,

including proliferation, survival, angiogenesis, inflammation, and metastasis®®.

Epidemiologic Evidence

Except for experimental studies, observational studies also have examined the relationships
between various dietary fatty acids consumption and stomach cancer. In a meta-analysis with one
cohort and 21 case-control studies, dietary intake of total fat was potentially associated with SC
(highest vs. lowest OR, 1.18; 95% CI, 0.999-1.39)°. When separated into subtypes of fatty acids,
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some case-control studies found the development of SC has been positively linked to saturated
fatty acids (SFAs) °'™° and monounsaturated fatty acids (MUFAs) diet >3, However, other case-
control studies found no significant associations between dietary SFAs**'% MUFAs®>97:9%:100,
PUFAs?>24979% "and SC. A cohort study among elderly persons in U.S.!%! investigated that total
fat and selected fat subtypes (SFAs, MUFAs, PUFAs, trans-fat, and n-3 PUFAs) were not related

to the risk of SC. Furthermore, some previous case-control studies even found inverse associations

with dietary MUFAs?® and PUFAs®!9:102.103,

Other observational studies investigated the associations between serum fatty acids and stomach
cancer. A hospital-based case-control study of 179 stomach cancer cases in Japan® found that the
erythrocyte composition of docosahexaenoic acid (DHA) was inversely linked to stomach cancer
(highest vs. lowest tertile OR, 0.47; 95% CI, 0.28-0.79), especially well-differentiated
adenocarcinoma. A nested case-control study including 238 stomach cancer cases and matched to
626 controls observed positive associations between plasma oleic acid (OR, 1.72; 95% ClI, 1.01-
2.94), di-homo-y-linolenic acid (OR, 1.92; 95% CI, 1.10-3.35), a-linolenic acid (OR, 3.20; 95%
Cl, 1.70-6.06), the ratio of MUFAs to SFAs (OR, 1.40; 95% ClI, 0.81-2.43) and SC risk'%. In the
same study, they also found that the ratio of linoleic to a-linolenic acid was inversely associated

with SC risk (OR, 0.37; 95% ClI, 0.20-0.66)%.

1.6 Dietary Cholesterol and Stomach Cancer

Cholesterol is a type of lipid, which serves as a precursor for the biosynthesis of steroid hormones,
bile acid, and vitamin D%. Cholesterol is also a major structural component of all cell membranes.
There is only one type of cholesterol, but it travels through the blood on proteins: LDL (low-
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density lipoprotein) and HDL (high-density lipoprotein). So, cholesterol plays an essential role in

the function of keeping human health.

Biologic Mechanisms

The mechanisms on the relationship between total dietary cholesterol and stomach cancer have
been hypothesized. Controlled experiments in mice suggest an association between dietary
cholesterol and cancer'®~*0 |t has been reported that cholesterol metabolism may play an

important role in H. pylori eradication®*,

Epidemiologic Evidence

There are inconsistent results on dietary cholesterol with the development of stomach cancer in
observational studies. A population-based case-control study in Canada reported that dietary
cholesterol was associated with SC (Highest vs. Lowest quartile OR, 1.75; 95%Cl, 1.36-2.25)%.
Another population-based case-control study in the U.S. found a positive association between
dietary cholesterol and SC (75th vs. 25th percentile OR, 1.50; 95%Cl, 1.19-1.90)**. The increased
odds of SC were observed in a hospital-based case-control study in Spain for high consumption of
cholesterol (Highest vs. Lowest quartile OR, 1.78; p-trend = 0.03)*2. However, no significant
association between dietary cholesterol and SC in a hospital-based case-control study in Italy
(OR,1.11; 95%ClI, 0.94-1.32 for one standard deviation of controls increase)'%? and a population-

based case-control study in Poland (Highest vs. Lowest quartile OR, 0.90; 95%ClI, 0.58-1.38)!13,

Except for the dietary cholesterol, the role of serum cholesterol in the development of stomach
cancer is also uncertain in observational studies. The Swedish Apolipoprotein Mortality Risk
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(AMORIS) study found no association between serum total cholesterol and SC''*. The metabolic
syndrome and cancer project (Me-Can), including cohorts from Norway, Austria, and Sweden, also
found no association between serum triglycerides and SC''. The other two cohorts in Japan and
Korea investigated that serum total cholesterol levels were inversely associated with the risk of
SC!'617 However, these cohorts did not adjust for H. pylori infection because the outcomes of

these studies were the incidence of various cancers or all-cancer.

1.7 Dietary Flavonoids and Stomach Cancer

The World Health Organization (WHO) has ranked low consumption of fruits and vegetables
among the top 10 risk factors leading to mortality**®. High fruit and vegetable intakes are
associated with beneficial health effects, which is partly attributed to flavonoids in addition to
many potentially bioactive components such as fiber, folate, antioxidant vitamins, and potassium.
Flavonoids are a group of polyphenolic compounds, which occur ubiquitously in plant foods.
There are several significant subclasses of flavonoids, including flavonols, flavones, flavanols,
flavanones, anthocyanidins, and isoflavones, based on their chemical structures®'®. Within the

subclass of flavonoids, there are still more subgroups.

The source of flavonoids in the Asian diet has its distinct characteristics compared with the western
diet. In the U.S., Chun et al. *?° found that the primary dietary sources for the total flavonoids were
tea, citrus fruit juices, wine, and citrus fruits by analyzing the NHANES data. A study on the
Mediterranean diet among young adults in Spain'?* showed that fruits (including apples, oranges,
and fruit juices), vegetables (particularly spinach, onions, artichokes, and lettuce), and chocolate
products were the primary sources of total flavonoids. However, Li et al. *? identified that the
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richest sources of flavonoids were the fruit group (e.g., apple, plum, pear, and peach) and the
vegetable group (e.g., lotus root, taro) for Chinese diet. Another research in China has found that

123

nearly 50% of dietary flavonoids come from tea consumption<*, which was relatively lower in

western countriest?4,

Measurements of Flavonoids

Self-reported questionnaires and nutritional biomarkers are the two main methods used for
estimating dietary flavonoids. The limitations of self-reported questionnaires (especially FFQs)
are mentioned above. However, FFQs are still the most common method used in large
observational studies. As biomarkers, there are only a few validated concentration markers of
dietary flavonoids, because it is challenging to find markers that meet all the following criteria: 1)
to be specific; 2) to have an adequate half-life, and 3) to provide a good correlation between the

biomarker and the intake!?.

Biologic Mechanisms

The biological effects of flavonoids for cancer prevention include the regulation of cell signaling
and the cell cycle, anti-mutagenic and anti-proliferative properties, free radical scavenging, and
inhibition of angiogenesis*?. In vitro and animal studies have shown the chemopreventive effect
of flavonoids on the development of stomach cancer. A study on flavonoid compounds isolated
from Chrysosplenium nudicaule has investigated that flavonoid compounds could inhibit the
growth and inducement of apoptosis in the human stomach cancer cell line!?’. Skiba et al. also
noted that flavonoids might limit the inflammatory process via the inhibition of IL-8 release in H.
pylori-induced activation of human stomach adenocarcinoma cells'?®. Moreover, Shen et al.
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observed that quercetin triggered mitochondrial apoptotic dependent growth inhibition via the
blockade of phosphoinositide 3-kinase (P13K)-Akt signaling in the human stomach cancer stem

cells!?®

. Another study by Ohno et al. found that green tea catechins might play a protective role
in the development of gastritis and pre-malignant lesions via an IFN-y, gastrin, and mucosal cell

proliferation-dependent mechanism using a rodent model*,

Epidemiologic Evidence

In recent years, there is growing evidence of dietary intake of flavonoids and cancer. However, it
is difficult to assess the effects of dietary flavonoids on the development of stomach cancer. Hot
beverages, wine, and beer are relevant sources of dietary flavonoids in western country diets, yet
hot beverages and alcohol intake are risk factors for SC. Among epidemiological investigations
conducted in the United States, European and Asian countries, few studies did find significant
associations with specific classes of flavonoids. For example, dietary flavone intake was inversely
associated with SC in a Spain case-control study described by Garcia-Closas et al. (Highest vs.
lowest quartile OR, 0.44; 95%Cl, 0.25-0.78)**!. Another case-control study in Greece'®?, the OR
of SC per one standard deviation increase in intake of one class of flavanones was 0.55 (95% ClI,
0.31-0.96). In a U.S.-based study*3, no association was found between total flavonoid intake and
incidence or survival for SC, but anthocyanidins were associated with decreased risk of mortality
for SC (HR, 0.63; 95% CI, 0.42-0.95) with small sample size (n=248 cases). In a Korean case-
control study®**, significant associations were observed in total flavonoids intake and SC (Highest
vs. lowest tertile OR, 0.49; 95% CI, 0.31-0.76). A cohort from the European Prospective
Investigation into Cancer and Nutrition study*3® examined the association between total flavonoid
intake and SC risk and observed a significant inverse association in women (HR, 0.81; 95% ClI,
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0.70-0.94), but not in men (HR, 0.97; 95% ClI, 0.85-1.09).

1.8 Index-Based Dietary Patterns and Stomach Cancer

The effect of various dietary factors on the development of stomach cancer has been suggested.
Epidemiological studies have shown that fruit and vegetables with rich folates, vitamins, and fiber
appear to lower the risk of stomach cancer, while dietary intake of salt is associated with increased
risk of stomach cancer!®'.137 Other foods, such as meats, are associated with a high risk of
stomach cancer in some populations, but the results have been inconsistent3®%, |t is difficult to
distinguish the individual effect of specific food or nutrients as a result of the combination of food
consumption and the interaction of various food or nutrients in daily life!®. Index-based dietary
patterns may provide reasonable insight into the association between dietary factors and stomach

cancer.

Index-based dietary pattern has been associated with a lower risk of several cancers, such as breast
cancer'“®141 colorectal cancer'#>'43, esophageal cancer**4, liver cancer'®>, and lung cancer®.
However, to the best of our knowledge, few studies have investigated the association of index-
based dietary patterns with stomach cancer in a Chinese population. Most recent research has
focused on the relationships between Mediterranean diet (MED) and stomach cancer, which is

different from Chinese dietary pattern®4147-151,

1.9 Evidence Gaps in the Literature
In the literature to date, the relationships between the dietary intakes of fatty acids, total cholesterol
as well as flavonoids and stomach cancer have been considered in several epidemiologic studies,
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but the results are still conflicting. This study is the first to look at the associations between dietary
intake of fatty acids, total cholesterol, and flavonoid and SC, and the potential interaction or
mediation with major risk factors in a high-risk population in China, and it is the largest study to
assess whether dietary intakes of fatty acids, total cholesterol, and flavonoid are associated with

SC in a Chinese population.

Additionally, few studies have investigated the association between index-based dietary patterns
and stomach cancer, and the potential interaction with established risk factors. The high-quality
dietary data and large sample size of this population-based study enable us to examine the

associations of index-based dietary patterns on stomach cancer in China.

Lastly, this study further assessed the potential interactions between dietary factors and SNPs
associated with miRNAs, stem cells, GWAS, and beta-carotene metabolism. No published study
has assessed the interactions of candidate SNPs with diet on SC. It is the first study to evaluate
how dietary fatty acids, total cholesterol, and flavonoid modify the associations between

established and novel SNPs on SC susceptibility.
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CHAPTER 2. STUDY AIMS AND METHODS
2.1 Research Objectives
This study examines the associations between dietary factors and stomach cancer, which might
provide a potential intervention strategy that could be implemented to reduce the disease burden

associated with stomach cancer. Specific aims are as follows.

2.2 Specific Aims and Hypotheses

Specific Aim 1:

To estimate nutrients from dietary history for each study participants, and to estimate the
associations of dietary fatty acids, total cholesterol, and flavonoids with the development of

stomach cancer.

Hypothesis 1:
We hypothesized that an increase in dietary intake of specific dietary fatty acids (FAs, SFAS, n-6
PUFAs) and total cholesterol might be associated with stomach cancer, while higher intake of n-3

PUFAs and dietary flavonoids might be inversely associated with stomach cancer.

Specific Aim 2:

To assess the index-based dietary pattern associated with stomach cancer and investigate the

interaction with established risk factors on stomach cancer.

Hypothesis 2:
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We hypothesized that index-based dietary patterns and their components might reduce the odds of

stomach cancer.

Specific Aim 3:
To examine the specific genetic polymorphisms associated with stomach cancer and explore
potential gene-diet interactions with dietary intake of fatty acids, total cholesterol, and flavonoids

on stomach cancer.

Hypothesis 3:
We hypothesized that dietary intake of fatty acids, total cholesterol, and flavonoids might modify
the associations between candidates SNPs in selected genetic pathways with the stomach cancer

susceptibility.

2.3 Study Design and Population

Study Area

Jiangsu province is one of the highest risk areas for stomach cancer in China. From 2003-2012
cancer register data in Jiangsu province, the average incidence rate of SC alone was 48.2/100,000,
and the average mortality rate was 35.1/100,000%%2, Jiangsu province is an eastern-central coastal
province located in north latitude 30.45 N to 35.20 N and east longitude 116.18E to 121.57E,
covering an area of 107,200 km?. According to the 2016 census data reported, the thirteen
prefecture-level divisions of Jiangsu are subdivided into 96 county-level divisions (55 districts, 21
county-level cities, and 20 counties) with a population of around 80 million, which is a blend of
the population from northern and southern of China. Along two famous rivers - the Yangtze River
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and the Yellow Sea, Jiangsu is endowed with flat land and connected to Shanghai. Therefore, this
province owes considerably beneficial geographical location, abundant resources, and stable

gconomic status.

To collect consistent and high-quality data to reduce the methodological limitations, the Jiangsu
Four Cancers (JFC) Study®® was implemented to gather enough data containing related study
factors from both environmental and genetic fields for essential cancers including stomach cancer
in four counties (Dafeng, Ganyu, Chuzhou, and Tongshan) in Jiangsu province, China. The reason
to choose these four counties is that Dafeng and Chuzhou counties have a higher SC incidence and
mortality, while Ganyu and Tongshan counties have a lower SC incidence and mortality based on

investigations of the Centers for Disease Control and Prevention (CDC) in Jiangsu Province.

Case Recruitment

This JFC study identified newly diagnosed primary stomach cancer cases from a local population-
based cancer registry from January 2003 to December 2010. Diagnostic methods included medical
imaging (19%), pathology (46.7%), endoscopy (29.1%), biochemistry (1.4%) and clinical
diagnosis (3.7%)'3. Cases were recruited to be at least 18 years old, indigenous residents of the
respective county for at least five years before diagnosis date for SC patients, and in a stable
medical condition as determined by their physicians. The number of the available questionnaire of
SC cases for the JFC study is 2,216. 712 of 2,216 cases (32.1%) were too ill to be interviewed, so
family members served as a proxy respondent. 1,710 of 2,216 cases (77.2%) had blood samples

drawn. The participation rate of SC cases was 40%.
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Control Selection

The control group was randomly chosen from the populace registry list of each county and matched
to the corresponding cases for age (z five years) and gender with a case/control ratio of about 1 to
1 initially. Controls participants were also refined to indigenous residents who were at least 18
years old, have dwelled in the same county for more than five years before the interview date,
without any history of cancer, and in a stable medical condition. If a control did not fulfill the
criteria or refused to participate in, basic demographic data were recorded, and the same selection
process was used to choose another control. Then, considering various exposure-cancer
associations and gene-environmental interactions, we pooled together all controls for all four
cancer sites to increase the power. A total of 8,019 completed questionnaires and 6,650 (82.9%)

had blood samples drawn. The participation rate of the controls was 87%.

Questionnaire Data

Face-to-face interviews of participants were conducted using a structured questionnaire with
detailed information on (1) demographic features (e.g., age, gender, education, family income per
year, and home address); (2) residence environment factors; (3) health behaviors (dietary history,
life-long history of tobacco smoking, alcohol consumption, green tea drinking, and physical
activity); (4) medical history; (5) occupational exposures; (6) family history of cancer; and (7)
reproductive factors among women. The interviews of the cases took place at their hospital ward
or home after they were reported to the county cancer registry, and those of the controls took place

at their home.
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Participants were asked to report their general dietary history one year before the diagnosis or the
interview date to capture dietary patterns by using a 90-item food frequency questionnaire (FFQ).
For each food item, participants were asked whether they ever consumed the food or not in the
year before the diagnosis or the interview date. For each food item they consumed, the frequency
and the portion size were asked, according to five predefined frequency categories (never, times
per year, times per month, times per week, and times per day) and one predefined portion size (1

Liang =50 g).

Blood Sample Collection

Nonfasting peripheral blood samples (5-8ml) were collected after the time of the interview. Blood
samples were collected in EDTA or heparin-coated tubes and assigned an identification number.
They were then separated into serum, red blood cells, and white blood cells and stored below -
20°C at the local CDCs. All samples were transported to the Jiangsu CDC, where they are currently
stored below -70°C for further process. DNA samples were then extracted in a molecular
epidemiology lab at the department of non-communicable disease (NCD) at the Jiangsu CDC. One
thousand six hundred twenty-four cases and 6,666 controls had data of serological tests for H.
pylori. Anti-H. pylori antibody immunoglobulin G (anti-H. pylori Ab 1gG) was measured by
enzyme-linked immunosorbent assays (ELISA) using kits from Beier Bioengineering (Beijing,
China). Serology tests are relatively cheap and readily available as non-invasive procedures for
population screening of H. pylori. The sensitivity and specificity of commercial enzyme
immunoassay tests range from 60% to 100%*>*. According to the manufacturer's instruction, levels
of 1gG were categorized as seropositive and seronegative for H. pylori according to a particular
cutoff value. Moreover, 1,169 SC cases and 2,470 controls had data of SNPs. SNPs were
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genotyped with a Fluidigm Dynamic 96.96 Array™ Assay (Fluidigm, South San Francisco, CA)

at the UCLA Genotyping and Sequencing Core.

Quality Control

Quality control is an essential process in this study for data collection and management. Under the
guidance of the Jiangsu CDC and UCLA staff, all interviewers have received a 2-day training
session and field practice. Refresh training took place during annual reviews. Any new
interviewers were trained and supervised by an experienced interviewer. The questionnaire data
collected from the first interview was reviewed by research staff at the county level and then by
an epidemiologist at the Jiangsu Provincial CDC. Ten percent of the face-to-face interviews were
randomly selected and conducted again to verify the quality of the data - an overall accuracy of
96% for the cases and 97% for the controls. Data were double entered into a database designed
using EpiData (Odense, Denmark) at each county CDC and then cleaned and managed at Jiangsu

Provincial CDC.

The JFC study was approved by both Jiangsu CDC and UCLA institutional review boards. Written

informed consent was obtained from all participants before the epidemiologic data and biological

specimen collections.

2.4 Statistical Analyses

Specific Aim 1
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Dietary Assessment

For each food item in FFQ, a matched food item or list of food items were found in the China Food
Composition (CFC) Tables 2010, released by the China CDC (Institute of Nutrition and Food
Safety 2010). For two food items in FFQ that could not be matched with the CFC tables, frog and
sugar cane, we employed the Japanese Food Composition Tables for frog and the U.S. Department
of Agriculture (USDA) database for sugar cane. An average daily intake of each food item was
calculated by multiplying the portion size and frequency of consumption per day obtained from
the FFQ. The average daily intake of calories for each food item was estimated by multiplying the
average daily intake of each food by the corresponding calorie value obtained from the CFC Tables.
Then, the total intake of calories per day was calculated by summing up the calories from all the

food items the participants consumed.

We multiplied the average daily intake of each food by the corresponding contents of fatty acids
obtained from the CFC Tables and summed up the values for each participant. Intakes of total fatty
acids (FAs), saturated fatty acids (SFAs), monounsaturated fatty acids (MUFASs), and
polyunsaturated fatty acids (PUFAs) were estimated. For PUFAs, n-3 fatty acids, including alpha-
linolenic acid (ALA), docosahexaenoic acid (DHA), eicosapentaenoic acid (EPA), and n-6 fatty
acids, including linoleic acid (LA) and arachidonic acid (AA) were estimated. We also included

total fat and total cholesterol in data analyses.

For dietary flavonoids, a database listing the flavonoid values (mg/ 100g food) for common
Chinese foods was constructed in our lab by other study researchers®®®. In short, there are 50 fruit,
vegetables, legume, and nut food items matched to the FFQ based on Chinese articles, articles
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reporting Chinese foods, USDA flavonoids, and isoflavone database. Pumpkin seeds, wood ear,
sugar cane, and wheat gluten, which was not covered, are not the primary source of flavonoids in
this population. The wine was also excluded from the analysis as wine consumption was deficient
in this population. Tea consumption was asked as grams of dry black, green, flower, or oolong tea
intake per month in the questionnaire. Hence, we also converted the unit into milligram flavonoids
per gram of dry tea. After linking the amount of each food item or tea with its flavonoid value, we
estimated six subclasses of flavonoids including flavonols (isorhamnetin, kaempferol, myricetin,
quercetin), flavones (apigenin, luteolin), flavanones (eriodictyol, hesperetin, naringenin),
flavan_3 ols (catechin, catechin-3-gallate, epicatechin, epicatechin-3-gallate, epigallocatechin,
epigallocatechin-3-gallate, gallocatechin, gallocatechin-3-gallate, theaflavins, thearubigins),
anthocyanidins (cyanidin, delphinidin, malvidin, pelargonidin, peonidin, petunidin) and
isoflavones (daidzein, genistein) for each participant. Then we summed these six subclasses to
calculate total flavonoids intake (mg/day). Also, we separated the total flavonoids based on the

different sources from vegetables, fruit, and tea.

In the JFC study population, the median of total intake of calories from food among controls was
1,855.0 calories per day. We excluded individuals who consumed less than 500 or more than 5,000
calories per day, and those who ate only less than four food items (cases = 316, controls = 1,487)
because their FFQs were considered incomplete. Finally, 1,900 SC cases and 6,532 controls
remained in our analyses of specific aim 1 (Figure 2.1). Chi-square tests or t-tests were used to

compare the distribution of potential risk and protective factors between SC cases and the controls.
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We estimated cumulative exposures to each kind of fatty acids, total cholesterol, and flavonoids
for each study participant based on data collected. Exploring the associations between dietary fatty
acids, total cholesterol, flavonoids, and SC, adjusted odds ratios (ORs) and their 95% confidence
intervals (Cls) were estimated by multiple unconditional logistic regressions. Potential
confounding factors included age (years), gender (male vs. female), county (Dafeng, Ganyu,
Chuzhou, and Tongshan), education (illiterate, primary, middle, and high school or above), income
10 years ago (<1,000, 1,000 to <1,500, 1,500 to <2,500, >2,500 yuan/year), family history of
stomach cancer (yes vs. no), tobacco smoking (pack-years), alcohol consumption (ethanol, g/day),
total energy intake (kcal/day), dietary sodium intake (<0.55, 0.55 to <1.04, 1.04 to <1.96, >1.96
g/day), H. pylori infection (yes vs. no), physical activity 10 years ago (yes vs. no), and body mass
index (BMI) (<18.5, 18.5 to <24, 24 to <28, >28 kg/m?). Dietary intakes of fatty acids, total
cholesterol, and flavonoids were examined as both categorical variables and continuous variables.
Dietary intakes of these nutrients were categorized as quartiles, according to their distributions
among controls. Trend analyses were performed by scoring the ordinal level of dietary exposures
(0, 1, 2, 3) and treating them as a continuous variable in the models. For continuous variables, the
rescaling units were chosen based on the interquartile range (IQR) of controls as well as on the
availability of intervention ranges. The 2016 Chinese Dietary Guidelines**® recommended no more
than 25 g ethanol/day for men and 15 g ethanol/day for women. Three groups of alcohol
consumption were created according to this recommendation: never (0 g ethanol/day), low-risk (<
25 g ethanol/day for men and <15 g ethanol/day for women), and high-risk (> 25 g ethanol/day for
men and >15 g ethanol/day for women). Covariates considered as potential confounders or effect

measure modifiers for this analysis were chosen using a priori knowledge of the relationships
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between the dietary exposures, outcome, and potential confounders using a Directed Acyclic

Graph (DAG).

Multiple Imputations for Missing Data

Missing data is a common problem in FFQ, especially when the questionnaires are relatively long.
We have used multiple imputations to impute the values of each dietary exposure and covariates
in the full dataset to maximize the use of available information. The procedures for conducting

multiple imputations are as follows:

Firstly, we checked the number and proportion of missing values for exposures of interest
(continuous/category) and covariates, which were the same as the logistic model we mentioned
above. In this study, the number of missing values for dietary factors were the same as the number
of individuals who were excluded because their total energy expenditures were outliners,
indicating those individuals either e under- or over-reported their dietary history. Missing values
were less than 10% for all variables except for H. pylori infection (19% of missing), so the
proportion of individuals with at least one missing variable is more than 20% of entire
observations. The missing scenario of covariates is shown in Table 2.2. Then, we checked the
missing data patterns among all these variables. The choice of method to use was relied on whether
the missing pattern was monotone or not. The missing patterns of categorical variables may not be
monotone, so we considered the arbitrary missing pattern. Markov Chain Monte Carlo (MCMC)
method was used for partial imputation of non-monotone missing records while treating
categorical variables as if they were continuous and modeling them with a multivariate normal
distribution. This method was not the best option, but it was acceptable. We also conducted the

31



fully conditional specification (FCS) method for use with an arbitrary missing data pattern and
continuous or categorical variables. The interaction term was added into imputed models if the
interaction terms existed in the logistic models. The results from complete case analysis were
consistent with that of multiple imputations using MCMC or FCS. We presented the results of

both complete analysis and multiple imputations using MCMC.

Multiple Comparisons and Semi-Bayes Shrinkage

For epidemiologic studies, analyses of multiple exposures and outcomes face issues of multiple
comparisons, leading to false-positive or inflated coefficient estimates. Therefore, we performed
the semi-Bayes shrinkage approach with prior distributions on the main effect or product terms in
order to reduce the impact of multiple comparisons and sparse datal®’. The data augmentation
approach of semi-Bayes shrinkage was applied with null-effect prior (OR=1.00, 95% CI 0.25-

4.00). This process usually improves the overall accuracy of estimation and prediction.

Adjustment for Energy Intake

Intakes of most specific nutrients are correlated with total energy intake, so the relationships
between specific nutrients and disease risks are usually confounded by total energy intake.
Additionally, individuals tend to under-report or over-report food items in the same direction in
FFQ. Measurement errors in nutrients intakes are correlated with measurement errors of total
energy intake, controlling for total energy intake will also reduce extraneous variation®®,

In this study, dietary nutrients were adjusted for total energy intake using the residual method*%8.
This method computes residuals of nutrient intake by building a regression model with dietary
nutrients as the dependent variable and total energy intake as the independent variable!®. The
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nutrient residuals from the regression were extracted to represent the differences in the individual’s
actual intake and the intake predicted by total energy intake. So, the nutrient residual is
uncorrelated with total energy intake, and the variation from the nutrient composition of the diet

could be evaluated directly.

Sensitivity Analyses

The exposures of interest (dietary fatty acids, total cholesterol, and flavonoids) were estimated
from FFQ in this study, and some degrees of bias was expected. An analysis restricting the data to
participants who were interviewed directly (excluding the data obtained in proxy interviews)
would be conducted. Besides, another empirical approach of excluding individuals with reported
total energy intake in the upper and lower 2.5%° (cases=309, controls=1,421) was also conducted

for this study.

Interaction Analysis

For many studies, it is impossible to assume that the exposure and mediator do not interact in their
effects on the outcome. Conducting the mediation analysis incorrectly assuming no interactions
may result in invalid inferences. Therefore, we assessed both multiplicative and additive
interactions®® between dietary factors (fatty acids, total cholesterol, flavonoids) and major risk
factors (tobacco smoking, alcohol consumption, H. pylori infection, dietary sodium intake, and

family history of stomach cancer) and their joint effects on the development of SC.

To conduct this analysis, we applied multiple unconditional logistic regression models with
adjustment for covariates listed above. For example, we added a product term of two main factors,
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e.g., SFAs x H. pylori, in the model with both main factors plus potential confounding factors, to
assess the interaction between SFAs and H. pylori infection on the multiplicative scale. Also, we
calculated the relative excess risk for interaction (RERI) as a measure of additive interaction: OR11-
ORu10- ORo1 + 1, where OR11, OR10, and ORoz respectively represented the joint effect of SFAs and

H. pylori infection, the main effect of dietary SFAs, and the main effect of H. pylori infection.

Mediation Analysis: 2-Way Natural Decomposition

We assumed that dietary intakes of fatty acids, cholesterol, and flavonoids influence the effects of
the modifiable risk factors (tobacco smoking, alcohol drinking, H. pylori infection, and dietary
sodium intake) on stomach cancer in this population-based case-control study. Stomach cancer can
be attributed to the dietary exposures and the modifiable risk factors considering the associations
observed. We also invoked the stable unit treatment value assumption and assumptions of
consistency, positivity, conditional exchangeability (no-uncontrolled confounding), and no

selection bias and measurement errors?6?,

Taking SFAs and H. pylori infection as an example in Figure 2.2, natural direct effect (NDE) is
defined as the odds ratio for SC comparing high to low intake of SFAs while allowing H. pylori
infection to attain the natural value under the low intake of SFAs level. Natural indirect effect (NIE)
is defined as the odds ratio for SC comparing H. pylori infection (Positive vs. Negative) — the
natural H. pylori infection under high SFAs versus the natural H. pylori infection under low SFAs
intake— while setting SFASs level to be high. The total effect is equal to the product of NIE and

NDE.
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Binary Outcome, Binary Mediator, and Case-Control Study
Because stomach cancer is a rare disease, the odds ratio approximates the risk ratio. Therefore, the
causal effects previously defined would not be biased if logistic regression is used to model the

outcome. Notation: exposure A, mediator M, and outcome Y, and confounders C.
logit{P(Y = 1| a,m,c)} = 6y + 6;a + 6,m + O;am + 0' ;¢

We also extended the previous results to the cases in which the mediator is a dichotomous variable.
The identifiability assumptions do not change, but we used a logistic model for the mediator.

logit{P(M = 1| a,c)} = By + B1a + B5c¢

Additionally, the direct and indirect effects can be estimated even in case-control designs. The
formulas for the effects remain the same; however, the mediator regression is run only for controls,
to consider the case-control design®®?. This approach works in terms of a rare outcome Y; the

distribution of M among the controls approximates the distribution in the population.

P(Yan,. =1lc)/(1—=P(Yan . =1]c)) H
P(Yox . =1]¢)/(1=P(Yaxp1 . =1[c))

= exp[logit{ P(Y,n,. = 1|c)} — logit{ P(Y,-p1,. = 1

ORNPE = exp[log{

)}l

NIE _ _.. P(Yar,=1le)/(1=P(Yan, =1|c))
ORT = expllogl pry " =11 = PVans'- =1e )

= expllogit{ P(Yom, = 1|c)} — logit{ P(Yan,. = 1|c)}]
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PROC CAUSALMED in SAS is designed to enable the investigator to easily implement mediation
analysis in the presence of exposure-mediator interaction accounting for binary outcomes and
binary mediators of interest!®®, The adjusted covariates for mediation analysis were the same as

the covariates above.

Specific Aim 2

Dietary Recommendation Adherence Score

The dietary assessment was described in the specific aim 1 in detail. The original Chinese Healthy
Eating Index (CHEI) was designed to assess the adherence to the 2016 Dietary Guidelines for the
Chinese®®, Daily food and nutrients intakes were transformed into standard portions (SP) on a
density basis (per 1,000 kcal) except for added sugars, cooking oil, and alcohol*®*. Given that the
amount of cooking oil was not collected in our questionnaire, we modified CHEI by including
dietary fat instead of cooking oil. The original components of CHEI include 1) adequacy
components (total grains, whole grains and mixed beans, tubers, total vegetables, dark vegetables,
fruits, dairy, soybeans, fish and seafood, poultry, eggs, seeds and nuts), with a higher intake
indicating a higher score and 2) limitation components (Red meat, sodium, added sugars, alcohol),
with a higher intake representing a lower score. For each component, there were standards for the
minimum point as zero and maximum points (5 or 10) in the mCHEI. Intermediate intakes were
scored proportionately between zero and maximum. The total score of mCHEI with all 17
components ranged from 0 to 100, which a higher score indicated better adherence to the dietary

guideline for the Chinese. Details of scoring were shown in Table 4.6.

The United States Healthy Eating Index (HEI)-2015 was designed to align with the 2015-2020
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Dietary Guidelines for Americans'®. HEI-2015 includes 13 components. The nine components,
including whole grains, greens and beans, total vegetables, total fruit, whole fruit, total protein
foods, seafood and plant proteins, dairy, and fatty acids, were adequacy components, and four
components including refined grains, sodium, added sugars, and saturated fats were limitation
components. Each of the components was scored on a density basis out of 1,000 kcal, except for
fatty acids (a ratio of unsaturated to saturated fatty acids), added sugars (percentage of energy),
and saturated fats (percentage of energy). The total score was between 0 (nonadherence) and 100

(optimal adherence). Details of components and scoring were listed in Table 4.7.

Statistical Analysis

First, we performed t-tests for continuous variables and chi-square tests for categorical variables,
respectively. Then, the association of daily intake of each food component in mCHEI with stomach
cancer was estimated. The scale was one interquartile range (IQR) based on the distribution in the
controls. The association between the corresponding score of each component in HEI-2015 and
stomach cancer was also added to compare with those in mCHEI. Multiple unconditional logistic
regression was applied to calculate odds ratios (ORs) and their 95% confidence intervals (Cls),
adjusting for potential confounding factors, including age (years), gender (male vs. female), county
site, total energy intake (kcal/day) in model 1, and additionally for educational attainment (illiterate,
primary, middle, high school or above), income ten years ago (yuan/year), H. pylori infection (yes
vs. no), family history of stomach cancer (yes vs. no), tobacco smoking (yes or no and pack-years),
and BMI (kg/m?) in model 2. Furthermore, the categorical (quartiles) and continuous (per 10-point
increase) analyses were carried out to estimate the associations of total scores in mCHEI and HEI-
2015 with stomach cancer. Analyses were performed stratified by gender, tobacco smoking, H.
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pylori infection, family history of stomach cancer, and BMI. Interaction effects were assessed by
including terms of each binary variable and the scores of either dietary indexes (per 10-point
increase), two main factors and potential confounding factors in the model 2 to explore the

potential effect modification on stomach cancer.

Specific Aim 3

SNPs Selection

Fifty-seven candidate SNPs (18 SNPs from the microRNA pathway, 2 SNPs from beta-carotene
metabolism pathway,19 SNPs from the stem cell pathway, and 18 SNPs from GWAS) in the JFC
study was selected in Table 2.3 using the following criteria: 1) The minor allele frequencies (MAF)
were at least 5% among Han Chinese; 2) The call rate was larger than 90%. 3) Hardy-Weinberg
Equilibrium (HWE). For HWE, a Bonferroni-corrected p-value of 0.000521 (0.05/96 SNPs) was
used as the cutoff among the control group. We also checked the linkage disequilibrium between
all SNPs, and we only listed the results of rs3204145 because there was a non-random association

of rs1538660 and rs3204145.

Statistical Analysis

The demographic characteristics and other risk factors between the cases and controls were
analyzed using Chi-square tests for categorical variables or t-tests for continuous variables. The
odds ratios and 95% Cls according to candidate SNPs were estimated using multiple unconditional
logistic models when adjusting for potential confounding factors. Confounding variables in these
analyses were age (years), gender (male vs. female), county (Dafeng, Ganyu), education (illiterate,
primary, middle, high school or above), income 10 years ago (<1,000, 1,000-1499, 1,500-2,499,

38



>2,500 yuan/year), family history of stomach cancer (yes vs. no), tobacco smoking (pack-years),
alcohol intake (g ethanol/day), H. pylori infection (yes vs. no), and BMI (<18.5, 18.5- <24, 24-
<28, >28 kg/m?). Log-additive, dominant, and recessive genetic models for each SNP were
performed. We implemented stratified analyses and gene-diet interaction tests (multiplicative and
additive scales) by using dichotomous variables of total dietary intake of fatty acids, cholesterol,
and flavonoids. For gene-diet interaction analysis, the reference group was recorded if the variant
allele was preventive. Chosen dietary exposures were dichotomized by using the median values
among controls as cutoff points for stratification and interaction analyses. For molecular
epidemiology studies, we often suffer false positive or inflated findings from multiple comparisons
or sparse data. In this study, the data augmentation approach of semi-Bayes shrinkage was applied

in all analyses with null-effect prior (OR=1.00, 95% CI 0.25-4.00)*".

One thousand one hundred sixty-nine cases and 2,470 controls have SNPs data. The only part of
cases in Dafeng, Ganyu, and Chuzhou county or controls in Dafeng and Ganyu have SNPs data.
We compared SC cases and the controls who had SNPs with those who did not have SNPs to see

whether samples were representative of the total population being studied.

Population Stratification

Case-control studies are susceptible to potential confounding by population stratification (or
admixture). A population may comprise two or more groups with distinct genetic ancestry, such
as ethnic groups in the US. Therefore, population stratification may distort the relationship
between a genotype of interest and specific disease because of an actual risk factor that is related
to the genotype. In population stratification, race/ethnicity acts as a surrogate for the actual risk
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factor, which may be environmental or genetic; as such, controlling for ethnicity can reduce the
confounding bias. However, the JFC study is not a multiracial population because it is composed
of approximately 99.7% of Han Chinese. The bias by population stratification is not the primary

consideration in our analyses.

Genetic Risk Scores

Genetic risk scores (GRS) are estimates of the cumulative contribution of genetic factors with
small effects on specific diseases in individuals. GRS allows for the evaluation of contribution by
multiple factors, including genetic data, environmental, and demographic information. Many
methods are available to generate GRS. One method of GRS is polygenic risk scores (PRS). PRS
is the sum of genetic loci, typically weighted by log odds ratios using the log-additive models. All
SNPs up to p-value threshold (0.05) in the main effect analysis were selected to compute the PRS.
Another GRS is a weighted multi-genetic index (MGI)'®’, which is based on the number of risk
genotypes for individuals, weighted by log odds ratios from dominant models. The p-value
threshold of all included SNPs was the same as PRS, which was less than 0.05. If the variant allele
was preventive, we recoded the variant allele as the reference group to calculate the GRS. GRS
was classified into low GRS (less than the median in controls) and high GRS (greater than or equal
to the median in controls). Possible interactions (additive and multiplicative scales) were explored

between dietary factors and GRS when adjusting for potential confounders.

All analyses were conducted using SAS, version 9.4. Differences were considered statistically

significant at p < 0.5 unless specific indications were mentioned.
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CHAPTER 3. RESULTS FOR DIETARY EXPOSURES

3.1 Demographic Characteristics

The distributions of selected demographic characteristics, behavioral variables, total energy intake,
and H. pylori infection among stomach cancer cases (n=1,900) and controls (n=6,532) are
summarized in Table 3.1. In brief, the cases and controls had similar distributions of gender, age,
physical activity ten years ago and total energy intake, but differences were observed regarding
the county of residence, education level, income ten years ago, body mass index (BMI), dietary
sodium intake, tobacco smoking, alcohol consumption, family history of stomach cancer and H.
pylori infection. Compared to the control group, the cases were more likely to have a lower
education level, lower-income ten years ago, and lower BMI levels. The cases had a higher intake
of dietary sodium and pack-year of tobacco smoking. Also, the proportion of high-risk drinking
status, H. pylori infection, and having a family history of SC among the cases were higher than the

controls.

3.2 Dietary Fatty Acids, Total Cholesterol, and Flavonoids

Table 3.2 shows the median values of dietary fatty acids, total cholesterol, and flavonoids intake
among controls in this population using non-energy adjusted and energy-adjusted methods. The
median intake of total fatty acids was 24.75g/day for non-energy adjusted and 36.66 g/day for
energy-adjusted methods. SFAs (median, 7.14 g/day for non-adjusted vs. 10.19 g/day for energy-
adjusted), MUFAs (median, 9.85 g/day for non-adjusted vs. 15.41 g/day for energy-adjusted) and
PUFAs (median, 6.93 g/day for non-adjusted vs. 9.64 g/day for energy-adjusted) were primary
contributors to total fatty acids. n-3 (median, 0.96 g/day for non-adjusted vs. 1.59 g/day for energy-
adjusted) and n-6 PUFAs (median, 5.97 g/day for non-adjusted vs. 8.05 g/day for energy-adjusted)
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were primary contributors to PUFAs in this population. LA (median, 5.50 g/day for non-adjusted
vs. 7.17g/day for energy-adjusted) was mainly consumed n-6 PUFAs and ALA (median, 0.93
g/day for non-adjusted vs. 1.53 g/day for energy-adjusted) was mainly consumed n-3 PUFAs. The
median ratio of n-3 and n-6 PUFAs was 0.16 for the non-adjusted method and 0.20 for the adjusted
method. The median of dietary cholesterol was 207.21 mg/day for the non-adjusted method and
161.49 mg/day for the energy-adjusted method. The median of total flavonoids was 48.08 mg/day
for original data. The main contributors were isoflavones (15.94 mg/day for non-adjusted vs. 21.91
mg/day for energy-adjusted) and flavonols (median, 8.86 mg/day for non-adjusted vs. 1. 49 mg/day

for energy-adjusted).

The associations between dietary fatty acids, total cholesterol, and the development of SC are
presented in Table 3.3. A positive association between dietary intake of total cholesterol and SC
was observed comparing the highest quartile to the lowest quartile in the standard logistic
regression model (aOR, 1.57; 95% ClI, 1.26-1.96), the energy-adjusted model (adjusted odds ratios
with the residual method (rOR), 1.56; 95% CI, 1.23-1.93), the model with multiple imputations
(miOR, 1.20; 95% CI, 1.09-1.33), and semi-Bayes shrinkage model (sbOR, 1.57; 95% CI, 1.29-
1.97). Increased dietary intake of total cholesterol showed consistent dose-response associations
with the increased odds of developing SC in the standard logistic regression model, energy-
adjusted model, and model with multiple imputations. Nevertheless, there was a weak or non-
linear relationship between total fatty acids and SC. Among the subtypes of dietary fatty acids,
dietary SFAs were positively associated with SC (p-trend = 0.005; aOR, 1.11; 95% ClI, 1.01-1.22
with 7 g/day increments as a continuous variable). Dietary MUFASs were positively associated with
SC as a categorical variable, but a null association was observed as a continuous variable. We did
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not observe clear associations between dietary intake of PUFASs or their subtypes and stomach

cancer.

The associations between dietary flavonoids and the development of SC are shown in Table 3.4.
We did not find significant dose-response associations between total flavonoids and SC in the
different models. Among subtypes of dietary flavonoids, increased dietary flavones showed dose-
response associations with SC in the standard model and other models. The odds ratio of SC for
the highest quartile of dietary flavones, when compared to the lowest quartile in the standard model,
was 1.51 (95%ClI, 1.21-1.89). Dietary flavanones may be inversely associated with the
development of SC (aOR,0.87; 95%Cl, 0.75-1.00 in the standard model), which was supported by
the results from multiple imputations and semi-Bayes shrinkage methods. For dietary flavonols,
flavan_3 ols, anthocyanidins, and isoflavonoids, there were no consistently significant

associations with SC among different models.

As shown in Table 3.5, tea and soybean-related food were the primary sources of total flavonoids,
75.4% was from green tea, 4.3% tofu, 2.9% soybean in this population. For flavones, 38.9% was
from green veggies, and 11.1% was from sweet pepper. Tangerines (75.7%) and orange (24.3%)
were contributors of flavanones. 47.2% of anthocyanidins were from radish, and almost 100% of
isoflavones were from soybean-related food. The associations between dietary flavonoids from
different sources and SC are shown in Table 3.6. A dose-response association between total
flavonoids from vegetables and SC was found in the standard model (p-trend=0.01; aOR,1.07;
95%Cl, 1.00-1.13 with 10mg/day increase as a continuous variable). However, no significant
associations were found between total flavonoids from fruits or tea and SC.
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In Table 3.7, we did a sensitivity analysis to examine the associations between the same dietary
exposures and SC among individuals who reported total energy intake between the upper and
lower 2.5% (cases=1,907, controls=6,598). Although the analysis sample was not the same, the
results from the sensitivity analysis were consistent with the leading results. Dietary SFAsS,
MUFAs, total cholesterol, and flavones were positively associated with the development of SC,
while dietary flavanone was a protective factor for SC. A sensitivity analysis of the proxy interview
is shown in Table 3.8. Consistent with the total population, the results from non-proxy participants
(n=7,383) showed that total cholesterol was positively associated with the increased odds of SC in
both standard and residual models. The dose-response associations of dietary SFAs and MUFAS
with SC were only found in the standard model. Dietary flavanones were inversely associated with
SC in the standard model. No significant association was observed between flavones and SC in
both models. Among 1,049 proxy participants, 573 were SC cases and 476 were the controls.
Compared with the non-proxy interview, the results from proxy interviews were inconsistent,

especially for dietary flavonoids and its subtypes.

3.3 Interaction and Mediation

The interactions of dietary fatty acids, total cholesterol, flavonoids (High vs. Low) and the main
risk factors (tobacco smoking, alcohol consumption, H. pylori infection, dietary sodium intake and
family history of stomach cancer) on stomach cancer are examined in this study (Table 3.9- 3.13).
After adjusting for potential confounding factors we mentioned above, we found no consistent
interactions between these dietary exposures and tobacco smoking on SC in the standard and
energy-adjusted models except for dietary anthocyanidins intake in Table 3.9. The ROR for the
joint associations of tobacco smoking and high anthocyanidins intake on SC was statistically
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significant (ROR, 0.69; 95% CI, 0.54-0.90; rROR, 0.75; 95%Cl, 0.58-0.97), while RERI suggested
sub-additive biological interaction (RERI, -0.47; 95% CI, -0.86- -0.08; rRERI, -0.38; 95%ClI, -
0.74--0.02). Similarly, we did not observe strong interactions between these dietary exposures and
dietary sodium intake except for dietary isoflavonoids. The ROR for high sodium intake and high
isoflavonoids intake was statistically significant (ROR, 0.63; 95% CI, 0.48-0.84; rROR, 0.73; 95%
Cl, 0.55-0.96) with suggested sub-additive biological interaction (RERI, -0.56; 95% CI, -0.93- -
0.18; rRERI, -0.38; 95% ClI, -0.73- -0.02). However, alcohol consumption (yes/no), H. pylori
infection (positive/negative), and family history of SC (yes/no) did not appear to modify the

association between dietary exposures and SC both in the standard and energy-adjusted models.

As inconsistent results between standard models and energy-adjusted models, we observed dietary
SFAs interacted with tobacco smoking (ROR, 0.76; 95%CI, 0.59-0.99), alcohol consumption
(ROR, 0.75; 95%Cl, 0.57-0.98), and dietary sodium intake (ROR, 0.75; 95%CI, 0.57-0.99) for SC
in the multiplicative scale of the standard model. Multiplicative interactions between dietary
PUFAs and tobacco smoking (ROR, 0.75; 95%CI, 0.58-0.97), FAs (ROR, 0.75; 95%CI, 0.57-
0.98), or n-6 PUFAs (ROR, 0.76; 95%CI, 0.58-0.99) and alcohol consumption, MUFAs (ROR,
0.70; 95%CI, 0.53-0.92) or flavones (ROR, 0.75; 95%CI, 0.57-0.99) and dietary sodium intake
were also found in the standard model. Both multiplicative and additive interactions were found
between dietary PUFAs and alcohol consumption (RERI, -0.36; 95%Cl, -0.70- -0.01; ROR, 0.74;
95%Cl, 0.56-0.96), total flavonoids and drinking alcohol (RERI, -0.33; 95%Cl, -0.65- -0.02; ROR,
0.74; 95%Cl, 0.56-0.97), total flavonoids and H. pylori infection (RERI, -0.45; 95%Cl, -0.88- -
0.02; ROR, 0.70; 95%Cl, 0.51-0.95), FAs and dietary sodium intake (RERI, -0.46; 95%Cl, -0.87-
-0.04; ROR, 0.69; 95%Cl, 0.52-0.92), n-6 PUFAs and dietary sodium intake (RERI, -0.41; 95%Cl,
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-0.80--0.02; ROR, 0.71; 95%Cl, 0.53-0.94). However, we did not find obvious interactions in the
energy-adjusted model. Conversely, we found that dietary anthocyanidins interacted with dietary
sodium (rRERI: 0.30; 95%CI, 0.00-0.60) in the additive scale and flavan_3_ols interacted with
alcohol drinking (rROR, 0.76; 95%CI, 0.58-0.99) in the multiplicative scale of energy-adjusted

model, but not in the standard model.

In Table 3.14, we observed no evidence of mediation by these risk factors on the associations
between dietary fatty acids, total cholesterol, and SC, which was consistent with the results using
residual methods shown in Table 3.15. However, as seen in Table 3.16, tobacco smoking mediated
the associations between flavanones (8.8%, p=0.03), flavan_3_ols (59.8%, p=0.01), and SC. In the
additional analysis using residual methods of Table 3.17, tobacco smoking still mediated the
associations between flavanones (10.5%, p=0.03), flavan_3_ols (59.3%, p=0.01) and SC. Alcohol
consumption, H. pylori infection, and dietary sodium intake did not have significant mediation

effects between dietary flavonoids and SC.

3.4 Discussion

In this study, we have observed that higher intakes of dietary SFAs, MUFAs, and total cholesterol
were associated with the development of stomach cancer. The associations were strong with a
dose-response pattern. However, no apparent dose-response relationships were observed between
the consumptions of total fatty acids, PUFAs and their subtypes, flavonoids and their subtypes,
and SC. Also, no clear interaction was observed between dietary fatty acids, total cholesterol,
flavonoids and main risk factors on SC except for tobacco smoking and anthocyanidins, and
dietary sodium intake and isoflavonoids. The only SC related risk factor that mediated the
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associations between dietary factors and SC was tobacco smoking.

Dietary Fatty acids, Total cholesterol, and Flavonoids

Epidemiological and experimental studies have suggested that different subtypes of fatty acids
appear to play some roles in the carcinogenesis and the development of stomach cancer 18, Several
case-control studies have reported that SFAs were positively associated with the development of
SC®% which is consistent with our results. However, other case-control studies®% and one
cohort study*° reported null associations with SFAs. In this study, a high intake of dietary MUFAs
showed a positive association with SC, consistent with two previous studies®>*3, Nevertheless, the
intake of vegetable oils, which is rich in oleic acid, has been inversely associated with SC in three
case-control studies®” %1%, The conflicting findings might be associated with limited sample sizes
and insufficient adjustment for potential confounding factors and might also be related to the
complex composition of MUFAs. It has been suggested that the various sources of MUFAs, animal

fat, and vegetable oils may differentially affect the association between MUFAs intake and SC%.

PUFAs, which are involved in many critical biological functions, are essential nutrients for life,
which cannot be produced endogenously®’. However, very few studies have comprehensively
investigated the intakes of all PUFA subtypes, n-3 and n-6 PUFAs in particular. In this study, we
included most of PUFA subtypes and found, when the subtypes of PUFAs were separated, neither
n-6 PUFAs (including LA and AA) nor n-3 PUFAs (including ALA, EPA, and DHA) were
associated with SC. Like MUFAs, the different sources of PUFAs might be related to the
inconsistent results of PUFAs on SC. Thiébaut et al. 17° reported that high consumption of alpha-

linolenic acid (ALA) from fruit and vegetables was inversely associated with breast cancer, but
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ALA from nut mixes and processed meat was positively related to the disease. PUFAs may also
be related to carcinogenic compounds accumulated along the food chain in the primary source of
dietary PUFAs'’®. In our study, we found that the consumption of fresh fish among the cases was
higher than those among the controls, which might be confounded by other factors, such as rich
toxins in fresh fish due to water contamination. Therefore, carefully identifying the sources of
dietary fatty acids and minimizing the effects of confounding factors are necessary and essential

for evaluating the association between subtypes of dietary fatty acids and SC.

Our finding suggested that a high intake of dietary cholesterol may increase the odds of stomach
cancer, which is consistent with three previous case-control studies®>**!2, However, no significant
association between dietary cholesterol and SC was found in a hospital-based case-control study
in Italy (OR,1.11; 95%Cl, 0.94-1.32)'% and a population-based case-control study in Poland (OR,
0.90; 95%CIl, 0.58-1.38) 3. The reason for these inconsistent results is that most of the prior
studies on dietary cholesterol with SC have been conducted in western countries, where the
incidence of SC is relatively low?. Therefore, the power of these studies is low due to the relatively
small number of stomach cancer cases, leading to inconsistent results. The mechanisms on the
relationship between dietary intake of cholesterol and SC have been hypothesized. Controlled
experiments in mice suggest an association between dietary cholesterol and cancer?’11°,
Hypercholesteremia, associated with high cholesterol intake, might be linked to elevated
inflammatory activity, which plays a role in cancer development 172, Jung et al. *"® also emphasized
that hypercholesterolemia was a risk factor for the occurrence of gastric dysplasia. A preclinical
study reported that cholesterol metabolism might play an essential role in H. pylori eradication?,
but we did not observe any effect modification between total dietary cholesterol and H. pylori on

48



SC. Hence, further studies are necessary to elucidate the influence of dietary cholesterol on H.

pylori eradication therapy.

No clear association between total dietary flavonoids and the development of SC was found in this
study. A recent meta-analysis on the association between dietary flavonoid intake and the risk of
digestive tract cancers observed that there was no significant association between flavonoid intake
and SC (OR, 0.88; 95% Cl, 0.74-1.04)'"4 which was supported our finding. They also suggested
that higher dietary flavonoid intake might decrease the risk of SC in the European population, but
not in America or Asial’*. The potential reasons for different findings in different populations may
include the various sources of flavonoids, diversity of dietary culture in storage, and preparation
of food, particularly vegetables. For instance, we found a positive association between flavones
intake and SC in this study. However, Zamora-Ros et al. %. observed a significant inverse
association between flavones intake and SC risk among women in the European Prospective
Investigation into Cancer and Nutrition (EPIC) study (HR, 0.88; 95%Cl, 0.78-0.99 as a continuous
variable). Diverse dietary culture may explain the district findings of this association. The primary
sources of flavones in our population were vegetables, green veggies, and sweet pepper. The
storage and preparation of food are various in different geographic locations. The common cooking
style of vegetables in our population was braising and decocting, which was different from the
cooking style of European countries. Therefore, the complexity of dietary flavonoids due to diverse
diet culture needs to be investigated in further research. Additionally, we found that high
flavanones intake is inversely related to the development of SC, which was confirmed in a Greek
case-control study**?. The primary source of dietary flavanones in our population was citrus fruits.
A pooled analysis observed an inverse association between citrus fruit intake and SC, especially
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in people from low socio-economic status and in studies from Asial’™. In the experimental studies,
the mechanism of the potential protective effect is that flavanones may inhibit human gastric

cancer cell proliferation, migration, and invasion!’8177,

Interaction and Mediation

Experimental and epidemiological evidence indicates that stomach cancer is the result of a long
multistep and multifactorial process involving an interaction between H. pylori infection,
environmental, and genetic factors'’®. However, when we assessed the interaction of dietary fatty
acids with tobacco smoking, alcohol consumption, H. pylori infection, dietary sodium intake, and
family history of stomach cancer for the disease, no consistent interactions were identified in the
standard models and residual models. The power in the present study to perform such analysis was
limited. The only published paper on the effect modification of fatty acids by smoking, alcohol,
and BMI in the U.S. population'®* concluded that there was no apparent effect modification of
dietary fatty acids intake by tobacco smoking and alcohol drinking on the development of the
disease, which is consistent with our results. Like dietary fatty acids, no statistically significant
interactions between these known risk factors and the intake of total cholesterol from dietary

sources were found.

As mentioned above, the results of the associations between dietary flavonoids and SC in the
epidemiologic studies have been inconsistent. Moreover, the literature on this issue is scarce and
fails to identify a standard mechanism for interactions between dietary flavonoids and established
risk factors on stomach cancer. Tobacco smoking, primarily responsible for oxidative stress in
smokers, seems to be a moderate risk factor for SC?°. In the EPIC cohort, total dietary flavonoid
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intake was inversely associated with SC risk in female ever-smokers but not in never-smokers,
although no heterogeneity was found'®. In a Swedish study, dietary quercetin intake was
associated with a decreased SC risk in female smokers but not in female nonsmokers or male
smokers 17°. These results suggest that the potential antioxidant properties of dietary flavonoids,
which are attributed to their ability to modulate antioxidant pathways*®°. However, this observation
has not been confirmed in this study; only dietary anthocyanidins negatively interacted with
tobacco smoking in relation to SC. In addition to their potential effects on tobacco smoking,
flavonoids might also prevent alcohol consumption from stomach cancer via oxidative damage of
the gastric mucosa®®!. However, we did not observe interactions between dietary flavonoids and

alcohol consumption on SC, which needs more evidence in future studies.

As for the interactions between dietary sodium intake and flavonoids, we observed significant sub-
additive and multiplicative interactions between dietary sodium intake and isoflavonoids in the
development of stomach cancer. This finding was supported by a recent meta-analysis reported
that a high intake of fermented soy foods was associated with increased stomach cancer risk*®?.
The result is biologically plausible, because soy is leading plant food that provides isoflavones,
and fermented soy has large amounts of salt during preparation or fermentation in Asian counties.
Although salt is not a carcinogen, experimental studies found that salt improves H. pylori
colonization in the stomach and increases atrophic gastritis through inducing DNA synthesis and
cell proliferation, leading to SC?%!3, The interactions between H. pylori infection, family history
of SC and dietary flavonoids could not be statistically confirmed in our study. The further
exploration of complex interactions between genetic, metabolic, and microorganism that will
inform our knowledge of the diet-cancer relationships.
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To our knowledge, no previous epidemiological studies systematically evaluated whether
established risk factors mediate the associations between dietary factors and stomach cancer. We
applied mediation analysis to delineate the causal effects of dietary factors (fatty acids, total
cholesterol, and flavonoids) by investigating variables on the causal pathway (tobacco smoking,
alcohol consumption, H. pylori infection, and dietary sodium intake) that may be amenable to
interventions. For instance, we found a 59.8% mediation effect in the association between dietary
flavan_3 ols and SC due to tobacco smoking. The proportion of mediation effect by the residual
method was 59.3%. If tobacco smoking were equalized, the proportion of dietary flavan_3 ols
difference in SC would be eliminated. Additionally, 8.8% (10.5% in residual method) mediation
effect observed in the association between dietary flavones and SC through tobacco smoking.
Tobacco smoking among participants with high dietary intake of flavones is associated with about
8.8% increase in the odds ratio for the development of SC between participants with high and low

dietary intake of flavones.

Dietary flavonoids have been considered as possible mediators of the beneficial effect of
vegetables and fruit against cancer through antioxidant, anti-inflammatory, anti-proliferative
activities, inhibition of bio-activating enzymes, and induction of detoxifying enzymes 184185,
However, flavan_3_ols, which derived from the consumption of tea, were positively associated
with SC on the NIE by tobacco smoking in this study. Although there is no precise biological
mechanism for this mediation effect, the possible explanation is that the Chinese population drinks
hot tea rather than cold tea, which leads to cellular damage to the upper digestive tract and therefore
makes it more susceptible to carcinogenesis. A case-control study in Iran reported drinking strong
and hot tea (OR = 2.64 and 2.85, respectively) were associated with SC®. In our study, the
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proportion of drinking hot tea was higher in stomach cancer cases relative to the controls (39.1%
vs. 25.6%). The mediation effects explained by tobacco smoking can be related to the different
effects of various food components or different potential risk factors. Similar consideration also
holds for flavones, whose intake is derived from vegetables. Flavones are heat stable, but Chinese
cooking style is easier to lose flavones from vegetables'®’. Alternatively, the bioavailability of
dietary flavonoids is highly variable between individuals, which contributed to the different results

in observation studies'®,
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CHAPTER 4. RESULTS FOR INDEX-BASED DIETARY PATTERNS

4.1 Characteristics of Study Participants

The characteristics of stomach cancer cases and the controls are presented in Table 4.1. We
included 1,327 stomach cancer cases and 6,056 controls in the analytic sample. There are 316 cases
and 1,487 controls excluded from the analysis due to incomplete food frequency questionnaires
(FFQs); total energy intake was less than 500 or more than 5,000 calories per day, or food items
were less than four. Another 573 cases and 467 controls were excluded because their FFQs were
obtained in proxy interviews, which suffer from substantial measurement errors. Compared to the
controls, a high proportion of stomach cancer cases were men, less educated, and lower income.
The daily energy intake was higher, and BMI was lower in the cases compared with those in the
controls. Pack years of tobacco smoking, the proportion of family history of stomach cancer, and

H. pylori infection were higher in the SC cases than in the controls.

4.2 Index-Based Dietary Patterns and Stomach Cancer

The daily intakes of specific food components in mCHEI for cases and controls are presented in
Table 4.2. The stomach cancer cases had lower intakes of tubers (p<0.001), fruits (p=0.004)
compared to the controls. In contrast, intakes of fish and seafood (p<0.001), red meat (p<0.001),
sodium (p=0.007), alcohol (p<0.001) and fat (p<0.001) were significantly higher in the cases
compared to the controls. Table 4.2 also lists the adjusted ORs and 95%Cls for the associations
between stomach cancer and the daily intake of each food component in mCHEI. Intakes of fruits
(OR, 0.93; 95%CI, 0.88-0.98) and poultry (OR, 0.97; 95%CI, 0.94-0.997) were inversely
associated with stomach cancer, while intakes of sodium (OR, 1.06; 95%ClI, 1.02-1.12) and alcohol
(OR, 1.10; 95%Cl, 1.04-1.16) were positively associated with the odds of stomach cancer in model
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1 when adjusting for age, gender, county, and total energy intake. When adjusting for additional
covariates in model 2, including tobacco smoking, pack-years of smoking, H. pylori infection,
family history of stomach cancer, body mass index, education level, and income ten years ago, the
point estimates of intakes of fruits, poultry, sodium, and alcohol changed slightly, however, the
confidence intervals included null value, except sodium intake (OR, 1.08; 95%CI, 1.02-1.14). |
addition, the intake of eggs showed an association with stomach cancer (OR, 1.09; 95%Cl, 1.02-

1.16) in model 2.

Table 4.3 summarizes the adjusted ORs and 95%Cls for the associations of stomach cancer with
the scores of each food component in the mCHEI as well as HEI-2015. A higher score of sodium,
reflecting less intake per day, was a protective factor associated with stomach cancer in both
mCHEI and HEI-2015 (OR, 0.95; 95%Cl, 0.91-0.99 for mCHEI; OR, 0.97; 95%CI, 0.94-0.99 for
HEI-2015). In mCHEI, scores of tubers and alcohol were negatively associated with stomach
cancer in model 1, while scores of whole grains and mixed beans (OR, 1.11; 95%Cl, 1.02-1.22)
and eggs (OR, 1.08; 95%Cl, 1.02-1.13) were positively associated with stomach cancer in model
2. No obvious relationship between the remaining components of mCHEI or HEI-2015 and

stomach cancer was observed.

Table 4.4 shows the relations between stomach cancer and the total scores of mCHEI and HEI-
2015 as continuous variables. Better adherence to mCHEI (p-trend = 0.001; OR, 0.83; 95%Cl,
0.77-0.90 with a 10-point increase as a continuous variable) was inversely associated with elevated
odds of stomach cancer in the crude model. After adjustment for most stomach cancer risk factors,
there were null associations for HEI-2015 (p-trend = 0.98; OR, 0.98; 95% CI, 0.87-1.10 with a 10-
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point increase) and mCHEI (p-trend =0.22; OR, 1.05; 95% CI, 0.94-1.17 with a 10-point increase)
in relation to the odds of stomach cancer. However, our data suggest that the relationship between
stomach cancer and index-based dietary patterns were modified by BMI (p for interaction= 0.02
for mCHEI). No clear interactions were observed between index-based dietary pattern and gender,

tobacco smoking, H. pylori infection, and family history of stomach cancer.

4.3 Discussion

In this large population-based case-control study, there was no observed association of total scores
of adherence to mCHEI and HEI-2015 with stomach cancer, which is consistent with a study in
the United States**4. However, our data point out that better adherence to mCHEI and HEI-2015
on dietary sodium component was inversely associated with the odds of stomach cancer. It is worth

noting that the associations of mMCHEI with stomach cancer were modified by body mass index.

So far, few studies investigated the relationship between dietary adherence and stomach cancer,
generated inconsistent results. In the European Prospective Investigation into Cancer and Nutrition
(EPIC) cohort study, a relative MED adherence was associated with a significant reduction in
stomach cancer risk (Hazard ratio (HR), 0.95; 95% CI, 0.91-0.99 with 1-unit increase). Similarly,
an inverse association of alternate MED without alcohol with the risk of stomach cancer has been
reported among men (p for trend: 0.019 for cardia, 0.016 for non-cardia) in the Netherlands Cohort
Study (NLCS)}. Case-control studies also found that MED adherence was associated with
reduced odds of stomach cancer'®-%°1, However, similar to our findings, in the National Institutes
of Health-AARP Diet and Health (NIH-AARP) study—a large U.S. prospective cohort study—
HEI-2005 and alternate MED scores were not significantly associated with the risk of stomach
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cancer (Highest vs. lowest quintile HR, 0.92; 95%CI, 0.67-1.27 for cardia; HR, 0.88; 95%Cl, 0.65-

1.20 for non-cardia)**

. Although the reason for the null association is unclear, the possible reason
was that mCHEI and HEI-2015 were not explicitly designed to assess the development of stomach
cancer. Some components in these dietary indexes may be null or even adverse association with
the development of stomach cancer. Furthermore, HEI-2015 was designed to comply with the
2015-2020 Dietary Guidelines for Americans. Given improving the predictive capacity of these
two dietary indexes associated with stomach cancer, we could further revise the dietary indexes

by modifying food groups and weights based on our analysis about specific food components, then

apply it in different populations to test validity.

Although different methods and criteria are applied to calculate the specific component scores in
the mCHEI and HEI-2015, they both recommend a lower intake of dietary sodium, which was
inversely associated with stomach cancer. Previous studies have reported that dietary salt intake
was monotonically linked with an increased risk of stomach cancer in prospective studies®®.
Compared with HEI-2015, mCHEI was more sensitive to identify specific food components
associated with stomach cancer in the Chinese population because it contains food items much
more closely related to the common Chinese diet. Some components, such as a high intake of fruits,
tubers, or poultry, and a low intake of red meat or alcohol, showed inverse associations with
stomach cancer. However, other components showed adverse associations with stomach cancer.
For example, a high intake of whole grains and mixed beans in mCHEI seems to increase the odds
of stomach cancer. One reason for this finding may be due to the combination of grains and beans
into one component, which makes it difficult to estimate the overall association. A high intake of
eggs was also linked with the increased odds of stomach cancer. Of the foods most typical of the
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Chinese diet, eggs contain high cholesterol. We previously reported a dose-response association
between dietary cholesterol and stomach cancer!, which might explain this relationship.
Nevertheless, these results should be explained with caution, and further studies need to be carried

out.

In the stratification analyses, we found that the associations between mCHEI and stomach cancer
were modified by body mass index, which suggested that adherence to Chinese dietary guidelines
was more beneficial for individuals with normal BMI compared to those with higher BMI. This
observation is biologically plausible. However, we did not find other obvious interactions. We
found that both the cases and controls with the highest quartile of MCHEI had the lowest proportion
of tobacco smoking, alcohol consumption, and family history of stomach cancer (data not shown).
Hence, the reason was probably due to a combination of various factors or limited sample size to

detect the difference.
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CHAPTER 5. RESULTS FOR GENE-DIET INTERACTION

5.1 Characteristics of Study Participants

In this study, a total of 788 stomach cancer cases and 2,398 controls from Dafeng and Ganyu
County were included. Table 5.1 shows the general characteristics of the study participants. There
were no significant differences between SC cases and controls in age and gender. However, the
cases had a lower education level and lower income ten years ago than controls. The proportion of
underweight (body mass index is less than 18.5 kg/m?) was higher among the cases than controls.
Tobacco smoking, measured as pack-years, was higher among the cases. The proportion of heavy
alcohol consumption, based on ethanol amount in grams per day, was significantly higher among
the cases than the controls. The cases were more likely to have a family history of stomach cancer
than the controls (11.3% vs. 8.6%). The missing of H. pylori infection was higher among the cases
than the controls (14.5% vs. 3.1%). Attrition analysis found no statistical differences in
demographics between those included (n=3,186) and those who were excluded (n=7,049) except
for income ten years ago, body mass index, tobacco smoking, alcohol consumption, and H. pylori

infection, shown in Table 5.2.

5.2 Genetic Polymorphisms and Stomach Cancer

Table 5.3 presents the associations between 57 candidate SNPs and stomach cancer by performing
four genetic effect models with corresponding adjusted and semi-Bayes adjusted ORs and their
95% Cls. We found that WWOX rs12828 (recessive) and Gemin3 rs197412 (recessive) in the micro
RNA pathway, miR-300 rs12894467 (dominant) and IKBKAP rs2230793 (recessive) in the NF-xB
pathway, PLCEL rs2274223 (dominant), CHEK2 rs738722 (recessive), and SEMASB rs9868873
(recessive) in GWAS, and R267S rs12934922 in Beta-carotene metabolism-related pathway
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(recessive) were positively associated with SC, while E2F2 rs2075993 in the micro RNA pathway
(dominant), HEY2 rs3734637 (recessive) and WNTB8A rs4835761 (dominant) in the stem cell
pathway, TERT rs2736100 (dominant), and FTO rs8050136 (recessive) in GWAS were negatively

associated with SC.

5.3 SNPs and Dietary Fatty Acids

The stratified associations of selected SNPs with the development of stomach cancer by dietary
intake of total fatty acids are summarized in Table 5.4-5.7. In the stem cell pathway, associations
were found for Rex1 rs6815391 (aOR for log-additive, 1.25; 95%CI, 1.00-1.55; sbOR for log-
additive, 1.24; 95%CI, 1.01-1.53), IKBKAP rs2230793 (aOR for recessive, 1.85; 95%Cl, 1.18-
2.89; sbOR for recessive, 1.60; 95%CIl, 1.06-2.41) among those with low fatty acids intake. Among
those with high fatty acids intake, miR-300 rs12894467 was associated with SC (aOR for log-
additive, 1.47; 95%ClI, 1.17-1.84; sbOR for log-additive, 1.42; 95%Cl, 1.14-1.77). In GWAS,
associations were also observed for TERT rs2736100 (aOR for log-additive, 0.64; 95%Cl, 0.51-
0.81; sbOR for log-additive, 0.65; 95%CI, 0.52-0.81), GKN2 -GKN1 rs4254535 (aOR for log-
additive, 1.28; 95%Cl, 1.02-1.60; sbOR for log-additive, 1.28; 95%CI, 1.03-1.59), and CHEK2
rs738722 (aOR for log-additive, 1.37; 95%CI, 1.09-1.73; sbOR for log-additive, 1.32; 95%(Cl,
1.06-1.66) among low fatty acids intake. While PLCEL rs2274223 (aOR for log-additive, 1.31;
95%Cl, 1.02-1.69; sbOR for log-additive, 1.28; 95%ClI, 1.01-1.63) and ZBTB12-C2 rs9267673
(aOR for recessive, 2.38; 95%CI, 1.22-4.66; sbOR for recessive, 1.89; 95%Cl, 1.09-3.30) were
associated with SC among those with high fatty acids intake. There were no associations between

SNPs in the micro RNA, HIF, Beta-carotene metabolism pathway and SC in the stratified analyses.
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The multiplicative and additive interactions are presented in Table 5.16. A potential interaction
between TERT rs2736100 and dietary intake of total fatty acids on SC was observed on the
multiplicative scale (ROR, 0.61; 95% CI, 0.39-0.94). Another significant interaction of GKN2
GKN1 rs4254535 and dietary fatty acids on SC was observed on both additive and multiplicative
scale (RERI, -0.67; 95% ClI, -1.27- -0.07; ROR, 0.59; 95% CI, 0.39-0.90). These associations

persisted even after the semi-Bayes adjustment.

5.4 SNPs and Dietary Cholesterol

Table 5.8-5.11 display the adjusted and semi-Bayes adjusted ORs by stratifying for dietary intake
of total cholesterol. Among those with high intake of dietary cholesterol, associations were
observed for WWOX rs12828 (aOR for log-additive, 1.23; 95%CI, 1.01-1.51; sbOR for log-
additive, 1.23; 95%ClI, 1.01-1.49), E2F2 rs2075993 (aOR for log-additive, 0.74; 95%Cl, 0.60-0.92;
sbOR for log-additive, 0.75; 95%CI, 0.61-0.92), miR-300 rs12894467 (aOR for log-additive, 1.47;
95%Cl, 1.17-1.84; sbOR for log-additive, 1.45; 95%Cl, 1.17-1.81), TERT -CLPTM1L rs4975616
(aOR for recessive, 2.43; 95%ClI, 1.21-4.87; sbOR for recessive, 1.79; 95%CI, 1.01-3.19),
CHRNA3 rs8042374 (aOR for recessive, 2.11; 95%Cl, 1.32-3.36; sbOR for recessive, 1.72; 95%ClI,
1.13-2.62), SEMABSB rs9868873 (aOR for recessive, 2.97; 95%Cl, 1.65-5.37; sbOR for recessive,
2.23; 95%Cl, 1.34-3.70). Among those with lower intake of dietary cholesterol, associations were
observed for WNT8A rs4835761 (aOR for dominant, 0.72; 95%Cl, 0.53-0.97; sbOR for dominant,
0.73; 95%CI, 0.55-0.98), Notch4 rs915894 (aOR for dominant, 0.67; 95%CI, 0.49-0.92; sbhOR for
dominant, 0.71; 95%Cl, 0.53-0.96), IKBKAP rs2230793 (aOR for recessive, 1.61; 95%Cl, 1.04-
2.49; sbOR for recessive, 1.49; 95%CI, 1.00-2.23), TERT rs2736100 (aOR for log-additive, 0.71;
95%Cl, 0.57-0.88; sbOR for log-additive, 0.71; 95%CI, 0.58-0.88), CHEK2 rs738722 (aOR for
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log-additive, 1.39; 95%CI, 1.03-1.88; sbOR for log-additive, 1.34; 95%CI, 1.07-1.68). R267S
rs12934922 in the dominate model was significantly associated with increased odds of SC among
those with low cholesterol intake (aOR, 1.37; 95%CI, 1.04-1.82; sbhOR, 1.36; 95%Cl, 1.04-1.77),
while inversely associated with SC among those with high cholesterol intake (aOR, 0.67; 95%Cl,

0.47-0.96; sbOR, 0.70; 95%Cl, 0.50-0.97).

In Table 5.17, we observed that dietary cholesterol interacted with R267S rs12934922 (ROR, 0.48;
95% ClI, 0.30-0.77; RERI, -0.86; 95% CI, -1.47- -0.25), E2F2 rs2075993 (ROR, 0.59; 95%ClI,
0.39-0.91; RERI, -0.63; 95% CI, -1.21- -0.05), and Notch4 rs915894 (ROR, 0.58; 95%Cl, 0.38-
0.91; RERI, -0.67; 95% CI, -1.30- -0.04) on SC in both multiplicative and additive scale of the

standard models, and these interactions persisted after semi-Bayes adjustment.

5.5 SNPs and Dietary Flavonoids

In Table 5.12-5.15, we listed the stratified associations of selected SNPs with SC by dietary
flavonoids with adjusted and semi-Bayes adjusted ORs and their Cls. Among those with high
intake of dietary flavonoids, associations were observed for WWOX rs12828 (aOR for recessive,
1.59; 95%Cl, 1.12-2.26; sbOR for recessive, 1.48; 95%Cl, 1.06-2.05), miR-300 rs12894467 (aOR
for log-additive, 1.43; 95%Cl, 1.15-1.78; sbOR for log-additive, 1.42; 95%CI, 1.15-1.76), PLCE1
rs2274223 (aOR for log-additive, 1.34; 95%CI, 1.05-1.72; sbhOR for log-additive, 1.38; 95%ClI,
1.03-1.84), TERT rs2736100 (aOR for log-additive, 0.77; 95%Cl, 0.63-0.95; sbOR for log-additive,
0.78; 95%Cl, 0.64-0.96), CHRNA3 rs8042374 (aOR for recessive, 1.93; 95%Cl, 1.24-3.00; sbhOR
for recessive, 1.63; 95%CI, 1.09-2.44). Among those with lower intake of dietary flavonoids,
associations were observed for Gemin3 rs197412 (aOR for log-additive, 1.33; 95%ClI, 1.06-1.66;
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sbOR for log-additive, 1.31; 95%CI, 1.06-1.64), HEY2 rs3734637 (aOR for recessive, 0.32;
95%CI, 0.13-0.77; sbOR for recessive, 0.50; 95%CI, 0.27-0.90), Rex1 rs6815391 (aOR for
recessive, 1.65; 95%CI, 1.08-2.52; sbOR for recessive, 1.51; 95%ClI, 1.02-2.24), IKBKAP
rs1538660 (aOR for dominant, 0.65; 95%CI, 0.48-0.89; sbOR for dominant, 0.71; 95%CI, 0.53-
0.96), IKBKAP rs2230793 (aOR for recessive, 1.90; 95%CI, 1.18-3.07; sbOR for recessive, 1.74;
95%Cl, 1.13-2.68), IKBKAP rs3204145 (aOR for dominant, 0.65; 95%CI, 0.48-0.89; sbOR for
dominant, 0.72; 95%CI, 0.53-0.96), TERT rs2736100 (aOR for log-additive, 0.73; 95%CI, 0.59-
0.92; sbOR for log-additive, 0.74; 95%Cl, 0.60-0.92), GKN2 -GKN1 rs4254535 (aOR for recessive,
1.84; 95%Cl, 1.12-3.02; shOR for recessive, 1.66; 95%Cl, 1.07-2.60), CHEK?2 rs738722 (aOR for
log-additive, 1.37; 95%CI, 1.08-1.73; sbOR for log-additive, 1.32; 95%CI, 1.05-1.67), ZBTB12-
C2rs9267673 (aOR for recessive, 2.88; 95%Cl, 1.33-6.21; sbhOR for recessive, 2.05; 95%Cl, 1.10-

3.80).

In Table 5.18, both multiplicative and additive interactions were observed between IKBKAP
rs1538660 and high flavonoids intake on SC (ROR, 0.58; 95% CI, 0.38-0.88, and RERI, -0.60;

95% ClI, -1.12- -0.07), but the additive interactions did not remain after semi-Bayes adjustment.

5.6 Genetic Risk Scores

Thirteen SNPs associated with stomach cancer in the main effect analyses (Table 5.3) were
selected to compute the PRS and weighted MGI. The associations between quartiles of PRS and
weighted MGI with SC are presented in Table 5.19. There was a dose-response relationship
between increased score of PRS and SC (p-trend <0.001). Compared to those with the lowest
quartile of PRS, an adjusted OR was 2.52 (95%Cl, 1.77-3.59) for those with the highest quartile
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of PRS. Similarly, an increased score of weighted MGI (p-trend <0.001) was monotonically
associated with elevated odds of developing SC. A positive association between SC and highest
versus lowest scores of weighted MGI was observed with an adjusted OR of 2.54 (95%Cl, 1.77-
3.65). However, no clear interaction was observed between genetic risk scores (PRS and weighted
MGI) and dietary fatty acids, cholesterol, and flavonoids, when adjusting for potential confounders

(Table 5.20).

5.7 Discussion

In this study, we found that SNPs of certain genes (miR-300 rs12894467, IKBKAP rs2230793,
PLCEL rs2274223, R267S rs12934922, TERT rs2736100, CHEK2 rs738722, WWOX rs12828,
E2F2 rs2075993, HEY?2 rs3734637, WNTB8A rs4835761, Gemin3 rs197412, FTO rs8050136, and
SEMADBSB rs9868873) were associated with the development of stomach cancer. Furthermore, some
interactions and heterogeneity of the associations were observed between several SNPs and dietary

fatty acids, cholesterol, and flavonoids on stomach cancer.

Genetic Polymorphisms and Stomach Cancer

To our knowledge, this is the first study that observed associations between SNPs of some genes
(CHEK2 rs738722, WWOX rs12828, HEY2 rs3734637, WNTB8A rs4835761, Gemin3 rs197412,
FTO rs8050136, SEMAS5B rs9868873, R267S rs12934922, E2F2 rs2075993, miR-300 rs12894467,
and IKBKAP rs2230793) and development of SC. As for PLCE1 rs2274223 and TERT rs2736100,
several observational studies have investigated the associations of these two SNPs with the

development of SC.
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In our study, SNPs of WWOX, Gemin3, and E2F2 in the miRNA related pathway were validated.
WWOX is a tumor suppressor gene that maps to the common fragile site FRA16D region in
chromosome 16q23.3-24.1, which was reported to be downregulated in stomach cancer and other
tumors*®. In miRNA processing, the Argonaute protein family, along with Gemin3 and Gemin4,
selectively bind to the guide strand to facilitate the formation of a miRNA-RNA-induced silencing
complex (RISC)!*. However, recent results of a meta-analysis of the Gemin3 rs197412 SNP
showed no significant difference in cancer risk for TT relative to TC + CC®%. The E2F2 gene
encodes a member of the E2F transcription factor family, which has been investigated the
prognostic significance of E2F mRNA expression in human SC*2. This present work firstly
identifies significant SNPs (WWOX rs12828, Gemin3 rs197412, E2F2 rs2075993) in miRNA
related pathways and hence it would be meaningful to understand the functions and mechanisms

of these SNPs in the process of the development of SC.

In the stem cell-related pathway, the Notch signaling pathway induces the expression of the HEY 2
gene. Prior studies indicated that the canonical Notch signaling pathway that inhibits chief cell
differentiation is frequently activated in SC%, WNT - B-catenin - TCF pathway seems to be a
critical pathway in gastrointestinal carcinoma®®*. WNT8B showed 63.2% total-amino-acid identity
to WNT8A, might play critical roles in SC through activation of this pathway'®. To our knowledge,
there is no evidence on the association of SNPs in HEY2 and WNT8B with SC. Given the molecular
basis for stem cell-related pathway, investigation of SNPs in stem cell-related pathway with SC

merits further research.

In GWAS, CHEK2 is a tumor suppressor gene involved in pathways such as DNA repair, cell
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cycle arrest, and apoptosis following DNA damage. Mutations of CHEK2 have been identified in
various types of cancer, including SC¥1%. FTO is an obesity-related gene, and the FTO
expression is associated with a variety of malignant cancers, including SC*%®. The semaphorins
are a large family of guidance molecules that are involved in processes such as cell migration,

axonal guidance, and axonal fasciculation!®®

. Although the role of SEMASB in tumors was unclear,
various cancer cells express both semaphorins and their receptor, and experimental evidence shows
that these signals can either promote or impede the various hallmarks of cancer?®. PLCE1, which
is located on chromosome 10923, encodes a phospholipase that hydrolyzes phosphatidyl-inositol
4,5-bisphosphate to 1,2-diacylglycerol and inositol 1,4,5-trisphosphate?®’. The G allele of PLCE1
rs2274223 was significantly correlated with the susceptibility of SC in East Asians based on the
results of case-control studies and meta-analysis of these studies “°2%2, consistent with our findings.
TERT encodes the telomerase catalytic subunit, which maintains the length of telomeric DNA and

chromosomal stability?®. Two population-based studies have reported the positive association

between TERT rs2736100 with stomach cancer?®42%,

Genetic Polymorphisms and Dietary Fatty Acids on Stomach cancer

In our stratification analysis, we found that the negative association between the G allele of TERT
rs2736100 and SC was more pronounced among individuals with low dietary fatty acids intake.
Furthermore, our formal interaction test indicated an interaction between TERT rs2736100 and
dietary fatty acids on SC. So far, few studies have reported the gene-environment interactions on
SC. The only gene-environment interaction study conducted by Zhang et al’® reported that
smokers with TG/GG of TERT rs2736100 increased the odds of developing SC compared to never-
smokers with TT (OR, 3.12; 95%Cl, 1.82-4.61). Another SNP interacted with dietary fatty acids
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on the development of SC in this study was GKN2 -GKN1 rs4254535. Similarly, few studies
focused on the association between this SNP and cancer. One genome-wide association study
(GWAS) of lung cancer showed no correlation between rs4254535 and lung cancer®®. As
mentioned before, these two SNPs were identified by GWAS. Since 2005, GWAS have been
conducted for identifying SNPs in genes and non-coding domains®®’. However, the complete
mechanisms of these SNPs and combined effects with dietary factors are still needed to be explored

by future studies that focus on the functions of those SNPs on cancers, including SC.

Genetic Polymorphisms and Cholesterol on Stomach cancer

Our results indicated that TT carriers of R267S rs12934922 would relate to the development of SC.
In the stratification analysis, we observed a higher odds ratio (OR) of this SNP in relation to SC
among individuals with a low intake of dietary cholesterol and lower OR in relation to SC among
those with a high intake of dietary cholesterol. Thus, a gene-environment interaction has been
suggested between R267S rs12934922 and dietary cholesterol on SC. However, the interactions
of this SNP with dietary cholesterol have not been studied. Previous research found a high
frequency of R267S rs12934922 in the human beta-carotene 15, 15’-monooxygenase 1 (BCMO1)
gene, which influences the plasma carotenoid levels and retinol concentrations®®™. A meta-
analysis study by Zhou et al>® revealed an inverse association between the intake of p-carotene
and stomach cancer. Further, we found that A allele of E2F2 rs2075993 is associated with reduced
stomach cancer among those with high intake of dietary cholesterol compared with those with low
intake of dietary cholesterol; on the contrary, the A allele of Notch4 rs915894 is associated with
reduced stomach cancer among those with low intake of dietary cholesterol relative to those with
high intake of dietary cholesterol. The Notch4 gene plays a vital role in promoting carcinogenesis
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and metastasis in SC progression®®. Taken together, the mechanisms of these SNPs have not yet
been fully elucidated, but biological plausibility suggests that the associations between these SNPs

and SC that be modified by dietary cholesterol.

Genetic Polymorphisms and Dietary Flavonoids on Stomach cancer

We also found three SNPs (IKBKAP rs1538660, IKBKAP rs2230793, and IKBKAP rs3204145) in
the Nuclear factor-kappa B pathway for their association with SC among individuals with low
intake of flavonoids, while miR-300 rs12894467 was associated with SC among individuals with
high intake of flavonoids. Nuclear factor-kappa B (NF-«xB) refers to a group of transcription factors
that play a crucial role in inflammatory and immune responses®. Previous research has
demonstrated that the NF-xB signaling cascade may be the central mediator of inflammation-
induced carcinogenesis, including gastrointestinal malignancies?'®. IKBKAP, known as ELP1, is a
gene encoding the I kappa B kinase complex-associated protein, an inhibitor of NF-kB proteins?'.
A recent study of the Chinese population found that the NFKB1 rs3755867 was associated with
the susceptibility of SC, and NFKBIA rs696 was associated with cardia cancer and NFKBIA
rs2233406 was associated with non-cardia cancer?*2, However, studies on the association between
IKBKAP and SC are limited. As for miR-300, it has been reported that miR-300 up-regulation
might exert some antagonistic function by targeting p53 in SC cell proliferation®'®, Furthermore,
the interaction of IKBKAP rs1538660 and dietary flavonoids was found. Dietary flavonoids, as
potent antioxidants, have been known to play essential roles in the inactivation of transcription
NF-kB mediated | kappa B kinase complex (IKK) pathways?'4. Thus, we speculated that dietary
flavonoids inhibit NF-xB activation, promoting anti-tumor activities, thereby decreasing the SC
risk. However, detailed functional studies are further required to explore the potential biologic
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mechanisms for the associations of those SNPs in the Nuclear factor-kappa B pathway and SC

development that interact with dietary flavonoids.

The carcinogenesis of SC is a very complex process, and a single genetic variant is unlikely to
contribute to SC development. Hence, the combination of individual genetic variants from
different pathways may provide new perspectives on SC carcinogenesis. In this current study, we
found that individuals in China with high genetic risk scores (measured by a polygenic risk score
and weighted multi-genetic index) were at a higher likelihood of developing SC than those with
low genetic risk scores, suggesting that multiple genes from different pathways contribute to the
development of SC. However, we did not observe interactions between genetic risk scores and

dietary factors on SC, partially owing to the limited statistical power of the interaction study.

Most SC cases are sporadic, and the development of SC appears to be attributed to a complex
combination of environmental factors and the accumulation of general and specific genetic
alterations®®®. Particularly, gene-diet interactions may explain the considerable variation in SC
among different populations by gene-dietary factor interaction studies, and further contribute to

improved predictability of SC devleopment”.
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CHAPTER 6. CONCLUSION AND PUBLIC HEALTH IMPLICATIONS

6.1 Strengths

There are several positive attributes in this study. First, it is one of the largest population-based
case-control studies for stomach cancer with systematically collected environmental and genetic
information in the Chinese population. A relatively large sample size of the cases and combined
controls increase the precision of measurements and statistical power. Detailed databases listing
the fatty acids, total cholesterol, and flavonoid values for common Chinese foods were constructed,
which produced a better assessment of nutrients. Second, the method of causal mediation analysis
was applied to examine dietary exposure-mediator interactions on SC. To the best of our
knowledge, this is the first study to measure how much of the effect of dietary factors on SC is
mediated through known risk factors. Third, our study extends prior literature by focusing on a
general Chinese population to examine the association between the two newest dietary indexes,
mCHEI and HEI-2015, and the development of stomach cancer. Both were designed as a
continuous scoring system, which is easy to conduct statistical analyses and interpret results. The
comparability of the results from these two dietary indexes supports our findings on the
relationships between index-based dietary patterns and stomach cancer. Finally, this is one of the

first studies to evaluate the gene-diet interactions on stomach cancer with genetic risk scores.

6.2 Limitations

Some potential limitations of the study should be addressed. For specific aim 1, although we
collected dietary history one year before the diagnosis for cases and one year before the interview
for controls, the cases might have already changed their dietary pattern before their diagnosis.
There might still be the possibility of reverse causality between dietary factors and stomach cancer.
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However, the majority of dietary fatty acids and cholesterol were from high-fat foods. These foods
might potentially result in stomach upset or gastric reflex, especially in stomach cancer cases, if
they had early gastric symptoms, leading to reduced intake of foods with high fatty acids and
cholesterol. If reverse causality does exist, we might observe the inversed association. Based on
the observed positive associations with fatty acids and cholesterol, the possibility of reverse

causality may be minimal.

As with other case-control studies, measurement bias and selection bias are also potential
limitations. The estimations of dietary intakes of fatty acids, total cholesterol, and flavonoids, just
like measurements of other nutrients, are prone to measurement bias. The conversion of food items
into related nutrients is involved, which may lead to measurement errors. To reduce measurement
errors, we mainly used the China Food Composition Tables 2010 to calculate total energy intake
and nutrients. For food items that contained various foods (e.g., beef and mutton), we weighted
certain foods to reflect more common consumption or to reflect preparation methods in the
population. We also used residual energy adjustment in the logistic regression models. The results

were consistent with those in the standard logistic regression models.

In this study, the participation rates were 40% among the SC cases and 87% among the controls,
which might lead to potential selection bias. The reason for the low rate is that SC cases diagnosed
at advanced stages were too ill to enroll. Among the recruited cases and controls, the exclusion of
participants who had missing data for diet and other covariates might result in selection bias if data
are not missing completely at random. Hence, sensitivity analyses were performed to test whether
excluding participants with an extreme energy intake would cause potential selection bias.
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Moreover, multiple imputations were used in the dietary analyses to compare the imputed
estimates against the complete case analysis. However, we did not find the inconsistent
associations when results from the primary analyses were compared with sensitivity analyses. For
confounding bias, we adjusted for potential confounding factors in all analyses based on prior
knowledge and confounding assessment. Furthermore, our mediation analysis for estimating path
specific associations of dietary factors on SC via known risk factors could be subject to

uncontrolled factors induced mediator-outcome confounding.

For specific aim 2, we used the modified CHEI instead of the original index due to lacking the
amount of cooking oil. When we re-calculated ORs and 95%Cls of total scores in the new CHEI
(without the score of dietary fat) associated with stomach cancer in sensitivity analyses, the results
were similar to our main findings. Second, the exclusion of the data obtained by proxy interviews
might raise some concerns about selection bias. However, compared with non-proxy interviewers,
proxy interviewers over-reported most of the food components in mCHEI, resulting in
measurement errors. Also, the demographic characteristics were significantly different between
the proxy and non-proxy interviewers. Third, we were unable to include subtypes of stomach
cancer, which could explain the variations of our results. However, the majority of stomach cancer
in China is non-cardia (or distal) stomach cancer. Further studies should focus on the evaluation
of the associations by tumor location and morphology. Lastly, residual confounding is probably

existing after adjusting for many covariates in our study.

For specific aim 3, first, although the study enrolled a large number of cases and controls, the
subsample that had SNP data was much smaller. On the one hand, false-positive or inflated
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findings from multiple comparisons or sparse data using SNP data may happen. Semi-Bayes
methods could provide conservative and accurate estimates. On the other hand, there were
differences in the demographic and health behaviors of participants included and omitted from the
analysis, which might have resulted in selection bias. Second, the effect of single SNP on SC is
usually small; therefore, genetic risk scores were conducted to estimate the cumulative

contribution of related SNPs on SC with different dietary factors.

6.3 Public Health Implications

The findings from this study suggest positive associations between high intakes of dietary SFAs,
MUFAs, total cholesterol, and the development of stomach cancer in a large population-based
case-control study in China. Our study highlights that reducing the intake of dietary sodium might
prevent stomach cancer. The findings might shed some light on potential etiological roles of
dietary nutrients on stomach cancer, and consequently, the possible dietary intervention could be
implemented to prevent stomach cancer in the Chinese population. Additionally, a better
understanding of genetic and environmental factors for stomach cancer would help to identify

high-risk individuals in personalized risk prediction and intervention.
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TABLES

Table 1.1. Research gaps in the literature

SC incidence
Aim 1
FAs, SFAs, MUFAs, PUFAs Many
Total Cholesterol Few
Flavonoids Few
Nutrients— risk factors No
Aim 2
Index-Based Dietary Patterns Few
Index-Based Dietary Patterns *risk factors Few
Aim 3
FAs* Gene No
Total Cholesterol * Gene No
Flavonoids * Gene No
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Table 2.1. Data collection in Jiangsu Four Cancers Study from Zhao, et al.*>

Categories

Contents

Demographic and socioeconomic
data

Residential environment

Health behaviors

Medical history

Occupational history and related
exposures

Family history of cancer
Reproductive history among
women

Age

Gender

Place of birth

Place of residence

Household composition
Education

Income

Nearly sources of environmental
pollution

Type and size of residence
Household ventilation

Type of fuel used for heating and
cooking

Diet (FFQ)

Tobacco smoking and passive smoking
Alcohol drinking

Tea drinking

Physical activity

Pesticides

Age at menarche

Age at menopause

History of pregnancy
Breast-feeding practices
Contraception

Hormone replacement therapy
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Table 2.2. Demographic characteristics of total stomach cancer cases and population controls

(cases=2,216, controls=8,019)

Stomach cancer (n=2,216) Controls (n=8,019) P-value®

Variables n (%) n (%)
Study area

Dafeng 644 (29.1) 2,536 (31.6)

Ganyu 570 (25.7) 2,010 (25.1)

Chuzhou 470 (21.2) 1,180 (14.7)

Tongshan 532 (24.0) 2,293 (28.6) <0.001
Gender

Male 1,632 (73.7) 5,767 (71.9)

Female 584 (26.4) 2,252 (28.1) 0.107
Age

Mean (SD) 63.8 (11.2) 63.9 (11.4) 0.695

<50 237 (10.7) 884 (11.0)

50-<60 473 (21.3) 1,794 (22.4)

60-<70 745 (33.6) 2,565 (32.0)

>70 761 (34.3) 2,776 (34.6) 0.481
Education

Iliterate 1,096 (49.6) 3,831 (47.8)

Primary school 773 (34.9) 2,515 (31.4)

Middle school 279 (12.6) 1,320 (16.5)

High school or above 62 (2.8) 335 (4.2)

Missing 6 (0.3) 18 (0.2) <0.001
Income ten years ago (Yuan/year)

<1,000 525 (23.7) 1,710 (21.3)

1,000-<1,500 437 (19.7) 1,530 (19.1)

1,500-<2,500 563 (25.4) 2,074 (25.9)

>2,500 630 (28.4) 2,572 (32.1)

Missing 61 (2.8) 133 (1.7) 0.007
Body mass index (kg/m?)

<185 327 (14.8) 454 (5.7)

18.5-<24 1,480 (66.8) 4,839 (60.3)

24-<28 315 (14.2) 2,230 (27.8)

>28 70 (3.2) 453 (5.7)

Missing 24 (1.0) 43 (0.5) <0.001
Physical activity ten years ago

No 1,364 (61.6) 4,723 (58.9)

Yes 852 (38.5) 3,296 (41.1) 0.024
Tobacco smoking

Never 923 (41.7) 4,292 (53.5)

Ever 1,293 (58.3) 3,727 (46.5) <0.001
Pack-years of tobacco smoking

0 923 (41.7) 4,292 (53.5)

1-<20 255 (11.5) 811 (10.1)

20-<40 339 (15.3) 1,133 (14.1)

>40 510 (23.0) 1,241 (15.5)

Missing 189 (8.5) 542 (6.8) <0.001
Alcohol consumption

Never 1,073 (48.4) 4,303 (53.7)
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Ever 1,143 (51.6) 3,716 (46.3) <0.001
Grams ethanol/day in the 1990's®

Never 1,288 (58.1) 5,054 (63.0)

Low-risk drinking 151 (6.8) 533 (6.7)

High-risk drinking 745 (33.6) 2,279 (28.4)

Missing 32 (1.4) 153 (1.9) <0.001
Family history of stomach cancer

No 2,022 (91.2) 7,644 (95.3)

Yes 194 (8.8) 375 (4.7) <0.001
H. pylori infection

Negative 377 (17.1) 1,918 (23.9)

Positive 1,247 (56.3) 4,748 (59.2)

Missing 592 (26.7) 1,353 (16.9) <0.001

a: Chi-square test for the frequency and T-test for the mean; Numbers in bold face indicate statistically significant.

b Low-risk drinking: men (< 25g ethanol/day) and women (< 15g ethanol/day); High-risk drinking: men (>25g

ethanol/day) and women (>15g ethanol/day based on the 2016 Chinese Dietary Guide.
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Table 2.3. Gene names and dbsnp numbers of 57 candidate SNPs in the JFC study

Gene SNP Gene SNP Gene SNP
Micro RNA Stem Cell GWAS

CXCL12  rs1804429 HEY1  rsl046472 RUNXI 1s2014300

IL15 rs10519613 Oct4 rs13409  PLCEL (s2274223

WWOX 1512828 AXINL  rs1981492 GPC5 1s2352028

Gemin3  rs197412 DVL2  rs222851  TERT 1s2736100

Gemind  rs7813 FZD3 52241802 CRPP1-CRP 1s2808630

miR-196a2 rs11614913 Decl rs2269700 PLCE1l rs3781264

E;%;“'R' (52910164 Oct4 rs3130932 CLPTMIL rs401681

RbI2 rs3929 WNT2 153729629 GKN2-GKN1  rs4254535

miR-26al  rs7372209 HEY2  rs3734637 CCR4-GLB1 rs4678680
TERT -

THBS1 152292305 Ctbp2  rs3740535 oo rs4975616

Ago2 rs4961280 WNT2  rs4730775 CHEK2 rs738722

Ran rs14035 WNTSA rs4835761 TGMS5 rs748404

CDK6 rs42031 Notch4  rs520692  ILLRAP (s7626795

E2F2 rs2075993 Rexl 1s6815391 CHRNA3 1s8042374

DOCK4  rs3801790 HES2  rs8708 FTO rs8050136

KRAS 1s9266 Notch4  rs915894  ZBTB12-C2 1s9267673
HLA-

IL6R (54072391 'PKBKA (52230793 DOQBI- HLA- 159275572
DQA2

CTNNBL  rs2953 MiR-300 251289446 SEMASB rs9868873

BCMO1 LKBKA ($3204145
R267S rs12934922
A379V rs7501331
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Table 3.1. Demographic characteristics of stomach cancer and population controls in the JFC
study (Cases=1,900 Controls=6,532)

Stomach cancer (n=1,900) Controls (n=6,532) p-value?

Variables n (%) n (%)
Study area

Dafeng 641 (33.7) 2,508 (38.4)

Ganyu 527 (27.7) 1,872 (28.7)

Chuzhou 454 (23.9) 1,109 (17.0)

Tongshan 278 (14.6) 1,043 (16.0) <0.001
Gender

Male 1,401 (73.7) 4,713 (72.2)

Female 499 (26.3) 1,819 (27.9) 0.17
Age

Mean (SD) 64.1 (10.8) 64.0 (11.3) 0.73

<50 185 (9.7) 699 (10.7)

50-<60 407 (21.4) 1,450 (22.2)

60-<70 652 (34.3) 2,109 (32.3)

>70 656 (34.5) 2,274 (34.8) 0.31
Education

Iliterate 954 (50.2) 3,215 (49.2)

Primary school 663 (34.9) 2,027 (31.0)

Middle school 224 (11.8) 1,007 (15.4)

High school or above 55 (2.9) 270 (4.1)

Missing 4(0.2) 13 (0.2) <0.001
Income ten years ago
(Yuan/year)

<1,000 465 (24.5) 1,393 (21.3)

1,000-<1,500 383 (20.2) 1,218 (18.7)

1,500-<2,500 496 (26.1) 1,707 (26.1)

>2,500 502 (26.4) 2,116 (32.4)

Missing 54 (2.8) 98 (1.5) <0.001
Body mass index
(kg/m2)

<18.5 298 (15.7) 410 (6.3)

18.5-<24 1,277 (67.2) 3,970 (60.8)

24-<28 255 (13.4) 1,743 (26.7)

>28 61 (3.2) 372 (5.7)

Missing 9 (0.5 37 (0.6) <0.001
Exercise ten years ago

No 1,304 (68.6) 4,564 (69.9)

Yes 596 (31.4) 1,968 (30.1) 0.3
Total energy intake
(Kcal/day)

<1549.3 433 (22.8) 1,633 (25.0)

1549.3-<2036.8 487 (25.6) 1,633 (25.0)

2036.8-<2624.6 468 (24.6) 1,633 (25.0)

>2624.6 512 (27.0) 1,633 (25.0) 0.14
Dietary sodium intake
(9/day)

<0.55 367 (19.3) 1,633 (25.0)
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0.55-<1.04 504 (26.5) 1,633 (25.0)

1.04-<2.00 479 (25.2) 1,633 (25.0)

>2.00 550 (29.0) 1,633 (25.0) <0.001
Tobacco smoking

Never 734 (38.6) 3,136 (48.0)

Ever 1,166 (61.4) 3,396 (52.0) <0.001
Pack-years of tobacco
smoking

0 734 (38.6) 3,136 (48.0)

1-<20 219 (11.5) 746 (11.4)

20-<40 303 (16.0) 1,028 (15.7)

>40 477 (25.1) 1,139 (17.4)

Missing 167 (8.8) 483 (7.4) <0.001
Alcohol drinking

Never 903 (47.5) 3,223 (49.3)

Ever 997 (52.5) 3,309 (50.7) 0.02
Grams ethanol/day in
the 1990's®

Never 1,034 (54.4) 3,692 (56.5)

Lowe-risk drinking 132 (7.0) 495 (7.6)

High-risk drinking 705 (37.1) 2,209 (33.8)

Missing 29 (1.5) 136 (2.1) 0.03
Family history of
stomach cancer

No 1,711 (90.1) 6,170 (94.5)

Yes 189 (10.0) 362 (5.5) <0.001
H. pylori infection

Negative 332 (17.5) 1,613 (24.7)

Positive 1,062 (55.9) 3,811 (58.3)

Missing 506 (26.6) 1,108 (17.0) <0.001

2. On the basis of the chi-square test for frequency and T-test for the mean; Numbers in bold face indicate

statistically significant

b: Low-risk drinking: men (<25g ethanol/day) and women (<15g ethanol/day); High-risk drinking: men

(>25¢ ethanol/day) and women (>15g ethanol/day based on the 2016 Chinese Dietary Guide.
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Table 3.2. Median intakes of dietary fatty acids, total cholesterol, and flavonoids in controls
(n=6,532)

Energy adjusted (residual

Non-energy adjusted methods)
Variables Median  Quartile 1- Quartile 3 ~ Median  Quartile 1- Quartile 3
Total fatty acids (g/day) 24.75 14.85 - 40.17 36.66 27.20 - 47.48
SFAs (g/day) 7.14 4.35-11.56 10.19 7.59-13.33
MUFAs (g/day) 9.85 5.57 - 16.65 15.41 11.16 - 20.56
PUFAs (g/day) 6.93 4.28 - 10.80 9.64 7.38-12.21
n-6 PUFAs (g/day) 5.97 3.76-9.14 8.05 6.20 - 10.08
LA (g/day) 5.50 3.49-8.35 7.17 5.58-9.03
AA (g/day) 0.38 0.18-0.78 0.73 0.51-1.03
n-3 PUFAs (g/day) 0.96 0.54-1.70 1.59 1.16-2.12
ALA (g/day) 0.93 0.52-1.64 1.53 1.13-2.05
EPA (mg/day) 10.47 4.30 - 21.77 19.06 12.47 - 27.42
DHA (mg/day) 9.97 2.52 - 24.49 25.96 17.52 - 37.34
n-3/n-6 PUFASs ratio 0.16 0.13-0.20 0.20 0.18-0.22
Total fat (g/day) 31.07 18.84-48.98 43.39 31.67-57.20
Total cholesterol (mg/day)  207.21 107.24-352.09 161.49 65.98-298.38
Total flavonoids (mg/day) 48.08 24.19 - 133.40 -137.61 -156.71 - -63.59
Flavonols (mg/day) 8.86 4.26 - 18.50 1.49 -2.23-9.93
Flavones (mg/day) 3.50 2.00-5.74 2.92 1.53-4.75
Flavanones (mg/day) 0 0-0.38 0.63 0.36 - 0.90
Flavan_3_ols (mg/day) 4.50 1.73-53.30 -176.59 -179.73 - -127.80
Anthocyanidins (mg/day) 3.13 1.43-6.28 2.85 1.06 - 5.70
Isoflavones (mg/day) 15.94 7.52 - 28.31 21.91 14.29 - 31.39

Notes: SFAs: Saturated fatty acids; MUFAs: Monounsaturated fatty acids; PUFAs: Polyunsaturated fatty acids; n-6
PUFAs: including LA and AA; LA: Linoleic acid; AA: Arachidonic acid; n-3 PUFAs: including ALA, EPA and
DHA; ALA: a-linolenic acid; EPA: Eicosapentaenoic acid; DHA: Docosahexaenoic acid.
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Table 3.3. The associations between daily fatty acids or total cholesterol intake and stomach cancer (Cases=1,900, Controls=6,532)

Variables Ca/Co aOR (95%CI)? rOR (95%Cl)? miOR (95%CI)? shOR(95%CI)?
Total fatty acids (g/day)

Q1 (<14.85) 356/1,633 1.00 1.00 1.00 1.00

Q2 (14.85-<24.75) 431/1,633 1.28 (1.04, 1.59) 1.20 (0.98, 1.47) 0.95 (0.86, 1.05) 1.24 (1.01, 1.52)
Q3 (24.75-<40.17) 581/1,633 1.58 (1.27, 1.97) 1.39 (1.13, 1.70) 1.18 (1.08, 1.30) 1.51(1.22, 1.87)
Q4 (40.17+) 532/1,633 1.44(1.10, 1.87) 1.18 (0.95, 1.45) 1.12 (1.00, 1.27) 1.37 (1.06, 1.76)
p-value for trend 0.002 0.082 <0.001

Per 25g increase® 1.09 (0.99, 1.19)

SFAs (g/day)

Q1 (<4.35) 361/1,633 1.00 1.00 1.00 1.00

Q2 (4.35-<7.14) 438/1,633 1.26 (1.02, 1.56) 1.20 (0.98, 1.46) 0.95 (0.86, 1.04) 1.23 (1.00, 1.51)
Q3 (7.14-<11.56) 566/1,633 1.48 (1.19, 1.85) 1.37 (1.12, 1.69) 1.16 (1.06, 1.26) 1.43 (1.16, 1.76)
Q4 (11.56+) 535/1,633 1.42 (1.09, 1.84) 1.29 (1.04, 1.59) 1.11 (0.99, 1.24) 1.36 (1.06, 1.74)
p-value for trend 0.005 0.01 <0.001

Per 7g increase® 1.11(1.01, 1.22)

MUFAs (g/day)

Q1 (<5.57) 356/1,633 1.00 1.00 1.00 1.00

Q2 (5.57-<9.85) 435/1,633 1.19 (0.96, 1.47) 1.14 (0.93, 1.39) 0.95 (0.86, 1.04) 1.16 (0.95, 1.43)
Q3 (9.85-<16.65) 572/1,633 1.50 (1.20, 1.86) 1.43 (1.16, 1.76) 1.20 (1.10, 1.31) 1.45 (1.18, 1.78)
Q4 (16.65+) 537/1,633 1.41 (1.09, 1.82) 1.17 (0.95, 1.45) 1.10 (0.99, 1.23) 1.35 (1.06, 1.72)
p-value for trend 0.002 0.05 <0.001

Per 10g increase® 1.05 (0.97, 1.14)

PUFAs (g/day)

Q1 (<4.28) 365/1,633 1.00 1.00 1.00 1.00

Q2 (4.28-<6.93) 461/1,633 1.21(0.98, 1.50) 1.17 (0.96, 1.43) 1.00 (0.90, 1.10) 1.13(0.92, 1.39)
Q3 (6.93-<10.80) 560/1,633 1.47 (1.17, 1.85) 1.20 (0.97, 1.47) 1.14 (1.04, 1.26) 1.40(1.13, 1.74)
Q4 (10.80+) 514/1,633 1.16 (0.88, 1.52) 1.15(0.93, 1.41) 1.03 (0.92, 1.16) 1.08 (0.83, 1.41)
p-value for trend 0.16 0.23 0.03

Per 69 increase® 1.09 (0.99, 1.20)

n-6 PUFASs (g/day)

Q1 (<3.76) 372/1,633 1.00 1.00 1.00 1.00

Q2 (3.76-<5.97) 470/1,633 1.23 (1.00, 1.52) 1.14 (0.94, 1.39) 1.01 (0.92, 1.11) 1.17 (0.95, 1.43)
Q3 (5.97-<9.14) 538/1,633 1.36 (1.08, 1.71) 1.08 (0.88, 1.32) 1.10 (1.00, 1.20) 1.31 (1.05, 1.63)
Q4 (9.14+) 520/1,633 1.18 (0.90, 1.55) 1.15(0.94, 1.41) 1.02 (0.90, 1.16) 1.12 (0.86, 1.45)
p-value for trend 0.21 0.28 0.15

Per 5g increase® 1.10 (1.00, 1.21)

LA (g/day)

Q1 (<3.49) 380/1,633 1.00 1.00 1.00 1.00
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Q2 (3.49-<5.50)
Q3 (5.50-<8.35)
Q4 (8.35+)
p-value for trend
Per 5g increase®
AA (g/day)

Q1 (<0.18)

Q2 (0.18-<0.38)
Q3 (0.38-<0.78)
Q4 (0.78+)
p-value for trend
Per 1g increase®
n-3 PUFASs (g/day)
Q1 (<0.54)

Q2 (0.54-<0.96)
Q3 (0.96-<1.70)
Q4 (1.70+)
p-value for trend
Per 1g increase®
ALA (g/day)

Q1 (<0.52)

Q2 (0.52-<0.93)
Q3 (0.93-<1.64)
Q4 (1.64+)
p-value for trend
Per 1g increase®
EPA (mg/day)
Q1 (<4.30)

Q2 (4.30-<10.47)
Q3 (10.47-<21.77)
Q4 (21.77+)
p-value for trend
Per 20mg increase®
DHA (mg/day)
Q1 (<2.52)

Q2 (2.52-<9.97)
Q3 (9.97-<24.49)
Q4 (24.49+)
p-value for trend

474/1,633
522/1,633
524/1,633

394/1,633
438/1,633
553/1,633
515/1,633

378/1,633
417/1,633
595/1,633
510/1,633

380/1,633
420/1,633
589/1,633
511/1,633

398/1,633
503/1,633
450/1,633
549/1,633

423/1,633
448/1,633
443/1,633
586/1,633

1.25 (1.01, 1.54)

1.26 (1.00, 1.58)

1.18 (0.90, 1.55)
0.31

1.11 (1.00, 1.23)

1.00
1.12 (0.91, 1.38)
1.26 (1.03, 1.56)
1.20 (0.95, 1.52)
0.08
1.01 (0.90, 1.14)

1.00
1.11 (0.90, 1.37)
1.48 (1.19, 1.84)
1.18 (0.92, 1.53)
0.05
1.04 (0.96, 1.13)

1.00
1.10 (0.89, 1.35)
1.46 (1.18, 1.82)
1.17 (0.91, 1.50)
0.06
1.04 (0.96, 1.13)

1.00
1.20 (0.98, 1.48)
1.10 (0.88, 1.37)
1.18 (0.93, 1.49)
0.37
1.00 (0.96, 1.03)

1.00
1.13 (0.91, 1.39)
1.02 (0.81, 1.29)
1.35 (1.06, 1.72)
0.03

1.14 (0.94, 1.39)

1.06 (0.86, 1.31)

1.14 (0.93, 1.40)
0.32

1.00

1.08 (0.88, 1.32)

1.26 (1.03, 1.56)

1.05 (0.86, 1.30)
0.4

1.00

1.17 (0.95, 1.43)

1.31 (1.07, 1.61)

1.10 (0.89, 1.35)
0.29

1.00

1.14 (0.93, 1.40)

1.30 (1.06, 1.60)

1.07 (0.87, 1.32)
0.36

1.00

0.94 (0.77, 1.14)

0.99 (0.80, 1.22)

1.09 (0.89, 1.33)
0.32

1.00

0.85 (0.70, 1.05)

0.83 (0.67, 1.03)

1.14 (0.93, 1.40)
0.14
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1.02 (0.93, 1.12)

1.06 (0.97, 1.17)

1.03 (0.91, 1.16)
0.22

1.00

0.97 (0.87, 1.07)

1.14 (1.04, 1.25)

1.01(0.91, 1.13)
0.08

1.00

0.92 (0.84, 1.02)

1.24 (1.13, 1.35)

1.00 (0.89, 1.13)
0.01

1.00
0.93 (0.85, 1.03)
1.23 (1.12, 1.34)
1.00 (0.89, 1.11)
0.02

1.00

1.04 (0.95, 1.14)

0.98 (0.89, 1.07)

1.12 (1.01, 1.24)
0.02

1.00

0.92 (0.84, 1.01)

0.99 (0.90, 1.08)

1.23(1.11, 1.37)
<0.001

1.20 (0.98, 1.47)
1.22(0.98, 1.52)
1.13(0.87, 1.46)

1.00
1.09 (0.89, 1.33)
1.22 (1.00, 1.49)
1.13 (0.90, 1.42)

1.00

1.04 (0.85, 1.28)
1.39 (1.13, 1.72)
1.10 (0.86, 1.40)

1.00

1.05 (0.86, 1.29)
1.40 (1.13, 1.72)
1.10 (0.86, 1.40)

1.00
1.20 (0.99, 1.46)
1.07 (0.87, 1.32)
1.15 (0.92, 1.44)

1.00

1.10 (0.90, 1.34)
0.99 (0.80, 1.24)
1.30 (1.03, 1.65)



Per 20mg increase®
n-3/n-6 PUFAS

1.04 (1.01, 1.08)

Q1 (<0.13) 406/1,633 1.00 1.00 1.00 1.00

Q2 (0.13-<0.16) 449/1,633 1.00 (0.82, 1.23) 0.88(0.72, 1.08) 0.97 (0.89, 1.07) 0.97 (0.80, 1.18)
Q3 (0.16-<0.20) 535/1,633 1.28 (1.05, 1.56) 1.11 (0.90, 1.34) 1.11 (1.01, 1.21) 1.24 (1.02, 1.49)
Q4 (0.20+) 510/1,633 1.13(0.92, 1.39) 1.09 (0.90, 1.32) 1.03 (0.94, 1.14) 1.08 (0.88, 1.31)
p-value for trend 0.07 0.14 0.05

Per 0.1 increase® 1.12 (0.98, 1.27)

Total fat (g/day)

Q1 (<18.84) 355/1,633 1.00 1.00 1.00 1.00

Q2 (18.84-<31.07) 463/1,633 1.31(1.06, 1.61) 1.17 (0.96, 1.43) 1.01 (0.92, 1.11) 1.28 (1.05, 1.56)
Q3 (31.07-<48.98) 557/1,633 1.43 (1.15, 1.78) 1.31 (1.06, 1.61) 1.14 (1.04, 1.25) 1.38 (1.12, 1.70)
Q4 (48.98+) 525/1,633 1.30 (1.00, 1.69) 1.10 (0.89, 1.38) 1.05 (0.94, 1.18) 1.25(0.98, 1.61)
p-value for trend 0.04 0.28 0.007

Per 30g increase® 1.04 (0.95, 1.15)

Total cholesterol (mg/day)

Q1 (<107.24) 407/1,633 1.00 1.00 1.00 1.00

Q2 (107.24-<207.21) 429/1,633 1.06 (0.87, 1.29) 1.17 (0.96, 1.42) 0.89(0.81, 0.98) 1.06 (0.87, 1.28)
Q3 (207.21-<352.09) 498/1,633 1.32 (1.08, 1.61) 1.45(1.18, 1.77) 1.04 (0.94, 1.14) 1.29 (1.06, 1.57)
Q4 (352.09+) 566/1,633 1.57 (1.26, 1.96) 1.56 (1.27, 1.93) 1.20 (1.09, 1.33) 1.59 (1.29, 1.97)

p-value for trend
Per 250mg increase®

<0.001
1.13 (1.06, 1.22)

<0.001

<0.001

Notes: aOR: adjusted odds ratios; rOR: adjusted odds ratios with residual methods; miOR: adjusted odds ratios using multiple imputations; sbOR: adjusted odds
ratios with semi-Bayes shrinkage method; SFAs: Saturated fatty acids; MUFAs: Monounsaturated Fatty acids; PUFAs: Polyunsaturated fatty acids; n-6 PUFASs:
including LA and AA; LA: Linoleic acid; AA: Arachidonic acid; n-3 PUFAs: including ALA, EPA and DHA; ALA: a-linolenic acid; EPA: Eicosapentaenoic
acid; DHA: Docosahexaenoic acid; Ca/Co: Cases/Controls; Numbers in bold face indicate statistically significant.

@ Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income 10
years ago (<1000, 1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of
stomach cancer (yes/no), H. pylori infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28), exercise 10 years ago (yes/no), dietary
sodium intake (quartile level of raw data for aOR and energy-adjusted for rOR) and total energy intake (continuous, Kcal/day).

b: The rescaling units for the continuous were chosen based on the interquartile range (IQR) of controls and feasible intervention ranges.
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Table 3.4. The associations between daily flavonoids intake and stomach cancer (Cases=1,900, Controls=6,532)

Variables Ca/Co aOR (95%ClI)? rOR (95%ClI)? miOR (95%ClI)? sbOR(95%CI)?
Total flavonoids (mg/day)

Q1 (<24.19) 381/1,633 1.00 1.00 1.00 1.00

Q2 (24.19-<48.08) 525/1,633 1.29 (1.05, 1.57) 1.11 (0.91, 1.35) 1.10(1.01, 1.21) 1.29 (1.06, 1.57)
Q3 (48.08-<133.40) 536/1,633 1.19 (0.96, 1.49) 1.24 (1.02, 1.51) 1.07 (0.97, 1.17) 1.19 (0.96, 1.48)
Q4 (133.40+) 458/1,633 1.09 (0.87, 1.37) 1.04 (0.84, 1.28) 0.93(0.84, 1.03) 1.07 (0.86, 1.34)
p-value for trend 0.78 0.44 0.92

Per 100 mg increase® 1.01 (0.99, 1.03)

Flavonols (mg/day)

Q1 (<4.26) 365/1,633 1.00 1.00 1.00 1.00

Q2 (4.26-<8.86) 579/1,633 1.59 (1.31, 1.93) 1.21 (1.00, 1.46) 1.18 (1.08, 1.29) 1.53 (1.27, 1.85)
Q3 (8.86-<18.50) 472/1,633 1.23 (0.99, 1.53) 1.07 (0.88, 1.31) 0.99 (0.90, 1.08) 1.20 (0.98, 1.48)
Q4 (18.50+) 484/1,633 1.26 (1.00, 1.59) 1.07 (0.86, 1.32) 0.97 (0.88, 1.08) 1.20 (0.96, 1.51)
p-value for trend 0.41 0.81 0.98

Per 15 mg increase® 1.04 (0.98, 1.10)

Flavones (mg/day)

Q1 (<2.00) 351/1,633 1.00 1.00 1.00 1.00

Q2 (2.00-<3.50) 489/1,633 1.28 (1.05, 1.57) 1.16 (0.96, 1.41) 1.05 (0.95, 1.16) 1.26 (1.04, 1.53)
Q3 (3.50-<5.74) 543/1,633 1.37 (1.12, 1.68) 1.21 (0.99, 1.48) 1.10 (1.01, 1.21) 1.38 (1.13, 1.68)
Q4 (5.74+) 517/1,633 1.51 (1.21, 1.89) 1.38 (1.13, 1.69) 1.05 (0.94, 1.16) 1.47 (1.18, 1.82)
p-value for trend <0.001 0.002 0.02

Per 5 mg increase® 1.08 (0.98, 1.18)

Flavanones (mg/day)

No 1,243/3,922 1.00 1.00 1.00

Yes 657/2,610 0.87 (0.75, 1.00) 0.91 (0.86, 0.96) 0.87 (0.75, 1.00)
Q1* 1.00

Q2 1.08 (0.88, 1.31)

Q3 0.89(0.71, 1.12)

Q4 0.94 (0.76, 1.17)

p-value for trend 0.31

Flavan_3 ols (mg/day)

Q1 (<1.73) 395/1,633 1.00 1.00 1.00 1.00

Q2 (1.73-<4.50) 522/1,633 1.38 (1.13, 1.69) 1.32 (1.08, 1.62) 1.08 (0.99, 1.19) 1.40 (1.15, 1.70)
Q3 (4.50-<53.30) 542/1,633 1.42 (1.15, 1.76) 1.41(1.13, 1.76) 1.07 (0.97,1.17) 1.43 (1.16, 1.75)
Q4 (53.30+) 441/1,633 1.11(0.89, 1.39) 1.09 (0.87, 1.37) 0.92 (0.83, 1.01) 1.10(0.89, 1.37)

p-value for trend
Per 50 mg increase®
Anthocyanidins (mg/day)

0.46
1.00 (1.00, 1.01)

0.53

0.66
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Q1 (<1.43) 441/1,633 1.00 1.00 1.00 1.00

Q2 (1.43-<3.13) 482/1,633 1.08 (0.88, 1.31) 0.93(0.76, 1.13) 1.05 (0.93, 1.17) 1.07 (0.88, 1.29)
Q3 (3.13-<6.28) 488/1,633 1.11 (0.90, 1.37) 0.89 (0.71, 1.11) 1.00 (0.90, 1.10) 1.12 (0.91, 1.37)
Q4 (6.28+) 489/1,633 1.21 (0.96, 1.53) 1.10 (0.87, 1.38) 0.97 (0.87, 1.08) 1.21 (0.96, 1.52)
p-value for trend 0.13 0.5 0.65

Per 5 mg increase® 1.07 (1.03, 1.12)

Isoflavonoids (mg/day)

Q1 (<7.52) 437/1,633 1.00 1.00 1.00 1.00

Q2 (7.52-<15.94) 482/1,633 1.04 (0.85, 1.27) 1.16 (0.95, 1.41) 1.01 (0.92, 1.11) 1.04 (0.86, 1.26)
Q3 (15.94-<28.31) 462/1,633 0.86 (0.69, 1.06) 0.99 (0.81, 1.22) 0.95 (0.86, 1.04) 0.85 (0.69, 1.04)
Q4 (28.31+) 519/1,633 1.06 (0.84, 1.33) 1.12 (0.92, 1.37) 1.01 (0.91, 1.13) 1.04 (0.83, 1.30)

p-value for trend

0.99

0.57

0.7

Per 20 mg increase® 1.06 (0.99, 1.13)
Notes: aOR: adjusted odds ratios; rOR: adjusted odds ratios with residual methods; miOR: adjusted odds ratios using multiple imputations; sbOR: adjusted odds
ratios with semi-Bayes shrinkage method; Ca/Co: Cases/Controls; Numbers in bold face indicate statistically significant

a: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income ten
years ago (<1000, 1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of
stomach cancer (yes/no), H. pylori infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28), exercise ten years ago (yes/no), dietary
sodium intake (quartile level of raw data for aOR and energy-adjusted for rOR) and total energy intake (continuous, Kcal/day).

b: The rescaling units for the continuous were chosen based on the interquartile range (IQR) of controls and feasible intervention ranges.

*: More than 50 % of participants’ intake 0.
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Table 3.5. Main sources of dietary flavonoids among controls in the JFC study

Top five Food sources (% of subclass)

Total flavonoids

Flavonols

Flavones
Flavanones

Flavan_3 ols

Anthocyanidins

Isoflavones

Green tea (75.4%), Tofu (4.3%), Soybean (2.9%), Dried tofu
(2.8%) and Tea-Oolong (2.7%)

Green tea (38.9%), Green veggies (11.1%), Sweet pepper
(4.7%), Onion (4.5%) and Scallion (3.8%)

Green veggies (44.2%), Sweet pepper (11.7%), Green tea
(8.4%), Chives (5.9%) and Winter melon (5.2%)
Tangerines (75.7%), Orange (24.3%)

Green tea (92.0%), Tea Oolong (3.2%), Tea black (2.4%),
Soybean (1.3%) and salted veggies (0.4%)

Radish (47.2%), salted veggies (20.1%), beans (11.4%),
Grapes (8.2%) and Eggplant (6.8%)

Tofu (42.5%), Dried Tofu (29.3%), Soybeans (19.0%), salted
veggies (5.7%) and Soy milk (1.5%)
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Table 3.6. Adjusted odds ratios of stomach cancer according to the quartiles of total dietary
flavonoids from different sources

Ca/Co aOR (95%CI)? rOR (95%CI)?
Total flavonoids from
vegetables (mg/day)
Q1 (<4.58) 384/1,633 1.00 1.00
Q2 (4.58-<8.24) 481/1,633 1.24 (1.02, 1.51) 1.20 (0.99, 1.45)

Q3 (8.24-<14.49) 575/1,633 1.46 (1.20, 1.79) 1.37 (1.12, 1.67)
Q4 (14.49+) 460/1,633 1.28 (1.01, 1.62) 1.40(1.14, 1.71)
p-value for trend 0.01 <0.001

Per 10 mg increase® 1.07 (1.00,1.13)

Total flavonoids from

fruits (mg/day)

Q1 (<0.84) 475/1,633 1.00 1.00

Q2 (0.84-<2.16) 477/1,633 0.93(0.77, 1.12) 0.93 (0.76, 1.13)
Q3 (2.16-<4.94) 448/1,633 0.96 (0.79, 1.17) 1.01 (0.83, 1.24)
Q4 (4.94+) 500/1,633 1.10(0.89, 1.35) 1.25(1.03, 1.53)
p-value for trend 0.38 0.02

Per 5 mg increase® 1.02 (0.98, 1.07)

Total flavonoids from tea

(mg/day)*

No 1,423/4,777 1.00

Yes 47711,755 0.88 (0.74, 1.04)

Q1 1.00

Q2 1.23 (0.99, 1.52)
Q3 0.99 (0.74, 1.32)
Q4 0.95 (0.74, 1.22)
p-value for trend 0.26

Notes: aOR: adjusted odds ratios; rOR: adjusted odds ratios with residual methods; Ca/Co: Cases/Controls;
Numbers in bold face indicate statistically significant.

2 Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle
school, high school or above), income ten years ago (<1000, 1000-<1500, 1500-<2500, >2500), tobacco smoking
(continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of stomach cancer (yes/no),

H. pylori infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28), exercise ten years ago
(yes/no), dietary sodium intake (quartile level of raw data for aOR and energy-adjusted for rOR) and total energy
intake (continuous, Kcal/day).

b: The rescaling units for the continuous were chosen based on interquartile range (IQR) of controls and feasible
intervention ranges

*: More than 50% of participants’ intake 0.
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Table 3.7. Associations between dietary fatty acids, total cholesterol, flavonoids and stomach
cancer excluding individuals with reported total energy intake in the upper and lower 2.5%

(Cases=1,907, Controls=6,598)

Variables Ca/Co aOR (95%CI)? rOR (95%CI)?
Total fatty acid (g/day)

Q1 359/1,649 1.00 1.00

Q2 428/1,650 1.16 (0.93,1.43) 1.19(0.97, 1.45)
Q3 589/1,650 152 (1.22,1.90) 1.33(1.08, 1.63)
Q4 531/1,649 1.34(1.03,1.75)  1.19(0.96, 1.47)
P for trend 0.006 0.08
SFAs (g/day)

Q1 358/1,649 1.00 1.00

Q2 439/1,650 1.24 (1.00,1.54) 1.25(1.02, 1.53)
Q3 572/1,650 1.51(1.20,1.88) 1.35(1.10, 1.66)
Q4 538/1,649 1.46 (1.12,1.89) 1.27 (1.03, 1.57)
P for trend 0.002 0.02
MUFAs (g/day)

Q1 361/1,650 1.00 1.00

Q2 435/1,649 1.23(0.99,1.52) 1.21(0.99, 1.48)
Q3 574/1,649 1.49 (1.20,1.85) 1.43(1.16, 1.75)
Q4 537/1,650 1.44(1.11,1.85) 1.21(0.97, 1.49)
P for trend 0.002 0.04
PUFAs (g/day)

Q1 375/1,650 1.00 1.00

Q2 450/1,649 1.12 (0.90,1.39) 1.18(0.96, 1.44)
Q3 557/1,649 1.40(1.11,1.76)  1.21(0.99, 1.49)
Q4 525/1,650 1.17 (0.89,1.53) 1.18(0.96, 1.45)
P for trend 0.13 0.14

n-6 PUFAs (g/day)

Q1 377/1,650 1.00 1.00

Q2 473/1,649 1.20 (0.97,1.49)  1.18 (0.97, 1.44)
Q3 535/1,650 1.31(1.04,1.66) 1.10(0.90, 1.36)
Q4 522/1,649 1.13(0.86,1.49) 1.16 (0.95, 1.42)
P for trend 0.35 0.27

LA (g/day)

Q1 380/1,650 1.00 1.00

Q2 478/1,649 1.21(0.98,1.50) 1.17(0.96, 1.43)
Q3 522/1,649 1.25(0.99,1.58) 1.08 (0.88, 1.33)
Q4 527/1,650 1.13(0.86,1.49)  1.17 (0.96, 1.43)
P for trend 0.45 0.24

AA (g/day)

Q1 394/1,649 1.00 1.00

Q2 441/1,650 1.12(0.91,1.37) 1.15(0.94, 1.40)
Q3 551/1,649 1.26 (1.02,1.55) 1.27 (1.03, 1.56)
Q4 521/1,650 1.22 (0.97,1.54)  1.11(0.90, 1.36)
P for trend 0.06 0.27

n-3 PUFAs (g/day)

Q1 375/1,650 1.00 1.00

Q2 423/1,649 1.15(0.93,1.43) 1.13(0.93,1.38)
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Q3

Q4

P for trend
ALA (g/day)
Q1

Q2

Q3

Q4

P for trend
EPA (mg/day)
Q1

Q2

Q3

Q4

P for trend
DHA (mg/day)
Q1

Q2

Q3

Q4

P for trend
n-3/n-6 PUFAs
Q1

Q2

Q3

Q4

P for trend
Total fat (g/day)
Q1

Q2

Q3

Q4

P for trend
Total cholesterol (mg/day)
Q1

Q2

Q3

Q4

P for trend
Total flavonoids (mg/day)
Q1

Q2

Q3

Q4

P for trend
Flavonols (mg/day)
Q1

Q2

Q3

Q4

593/1,650
516/1,649

374/1,649
429/1,650
586/1,649
518/1,650

401/1,650
503/1,649
453/1,650
550/1,649

431/1,646
447/1,653
446/1,649
583/1,650

413/1,649
450/1,650
535/1,650
509/1,649

359/1,649
462/1,650
560/1,649
526/1,650

408/1,649
436/1,650
500/1,650
563/1,649

378/1,650
524/1,649
549/1,649
456/1,650

368/1,650
575/1,649
478/1,650
486/1,649

90

1.47 (1.18, 1.83)
1.25 (0.96, 1.61)
0.03

1.00
1.15 (0.93, 1.42)
1.47 (1.18, 1.83)
1.24 (0.96, 1.60)
0.04

1.00

1.21 (0.99, 1.48)

1.09 (0.87, 1.35)

1.19 (0.94, 1.51)
0.35

1.00

1.11 (0.90, 1.37)

1.03 (0.82, 1.30)

1.33 (1.04, 1.69)
0.04

1.00

1.00 (0.81, 1.22)

1.28 (1.05, 1.55)

1.14 (0.93, 1.39)
0.05

1.00

1.31 (1.06, 1.61)

1.43 (1.14, 1.78)

1.32 (1.01, 1.71)
0.03

1.00
1.05 (0.86, 1.28)
1.32 (1.08, 1.61)
1.52 (1.22, 1.90)
<0.001

1.00

1.32 (1.08, 1.62)

1.24 (0.99, 1.55)

1.10 (0.87, 1.38)
0.76

1.00

1.56 (1.28, 1.90)
1.24 (1.00, 1.54)
1.26 (1.00, 1.58)

1.27 (1.04, 1.56)
1.09 (0.89, 1.34)
0.30

1.00
1.16 (0.95, 1.42)
1.29 (1.05, 1.58)
1.13 (0.92, 1.38)
0.21

1.00
0.94 (0.77, 1.15)
0.97 (0.79, 1.20)
1.08 (0.88, 1.32)
0.42

1.00

0.81 (0.66, 0.99)

0.80 (0.64, 0.99)

1.10 (0.90, 1.35)
0.23

1.00
0.94 (0.77, 1.14)
1.21 (0.99, 1.48)
1.10 (0.90, 1.33)
0.10

1.00
1.23 (1.01, 1.50)
1.27 (1.03, 1.56)
1.12 (0.90, 1.40)
0.32

1.00
1.16 (0.95, 1.40)
1.39 (1.14, 1.70)
1.51 (1.23,1.87)
<0.001

1.00
1.08 (0.89, 1.31)
1.24 (1.02, 1.51)
1.02 (0.83, 1.26)
0.49

1.00
1.28 (1.05, 1.55)
1.09 (0.89, 1.33)
1.10 (0.89, 1.35)



P for trend
Flavones (mg/day)
Q1
Q2
Q3
Q4
P for trend
Flavanones (mg/day)*
No
Yes
Q1
Q2
Q3
Q4
P for trend
Flavan_3_ols (mg/day)
Q1
Q2
Q3
Q4
P for trend
Anthocyanidins (mg/day)
Q1
Q2
Q3
Q4
P for trend
Isoflavonoids (mg/day)
Q1
Q2
Q3
Q4
P for trend

354/1,649
491/1,650
543/1,649
519/1,650

1,254/3,979
653/2,619

393/1,650
529/1,649
542/1,649
443/1,650

443/1,649
485/1,650
488/1,650
491/1,649

443/1,649
484/1,650
463/1,649
517/1,650

0.38

1.00

1.28 (1.05, 1.56)

1.38 (1.12, 1.69)

1.48 (1.18, 1.85)
0.001

1.00
0.86 (0.74, 0.99)

1.00

1.43 (117, 1.75)

1.43 (1.15, 1.77)

1.13 (0.91, 1.42)
0.45

1.00

1.12 (0.92, 1.37)

1.12 (0.90, 1.38)

1.19 (0.94, 1.51)
0.19

1.00

1.05 (0.86, 1.28)

0.87 (0.70, 1.08)

1.02 (0.81, 1.28)
0.75

0.74

1.00

1.10 (0.91, 1.34)

1.18 (0.97, 1.44)

1.34 (1.10, 1.64)
0.003

1.00

0.99 (0.81, 1.21)

0.84 (0.67, 1.06)

0.89 (0.72, 1.10)
0.16

1.00

1.35 (1.09, 1.67)

1.68 (1.32, 2.13)

1.20 (0.95, 1.51)
0.18

1.00

0.95 (0.78, 1.16)

0.88 (0.71, 1.10)

1.09 (0.87, 1.37)
0.60

1.00

1.10 (0.91, 1.33)

1.00 (0.82, 1.23)

1.09 (0.89, 1.33)
0.60

Notes: aOR: adjusted odds ratios; rOR: adjusted odds ratios with residual methods; SFAs: Saturated fatty acids;
MUFAs: Monounsaturated Fatty acids; PUFAs: Polyunsaturated fatty acids; n-6 PUFAs: including LA and AA; LA:
Linoleic acid; AA: Arachidonic acid; n-3 PUFAs: including ALA, EPA and DHA; ALA: a-linolenic acid; EPA:
Eicosapentaenoic acid; DHA: Docosahexaenoic acid; Ca/Co: Cases/Controls; Numbers in bold face indicate

statistically significant.

2. Adjusted for study area, age, gender, education level, income 10 years ago, tobacco smoking, alcohol drinking,
family history of stomach cancer, H. pylori infection, body mass index, exercise 10 years ago, dietary sodium intake

and total energy intake.
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Table 3.8. Adjusted odds ratios and 95% Cls for associations between dietary fatty acids, total cholesterol, flavonoids and stomach
cancer stratified by proxy interview (Non-proxy =7,383, Proxy=1,049)

Non-proxy (n=7,383) Proxy (n=1,049)

Variables Ca/Co aOR (95%CI)? rOR (95%ClI)? Ca/Co aOR (95%CI)? rOR (95%CI)?
Total fatty acid (g/day)

Q1 (<14.85) 230/1,472 1.00 1.00 126/161 1.00 1.00

Q2 (14.85-<24.75) 286/1,527 1.32 (1.03,1.71) 1.10 (0.87, 1.38) 145/106 1.12 (0.68,1.84)  1.40 (0.80, 2.44)
Q3 (24.75-<40.17) 408/1,527 1.59 (1.22, 2.07) 1.29 (1.02, 1.63) 173/106 1.38(0.82,2.34) 1.32(0.76, 2.28)
Q4 (40.17+) 403/1,530 1.46 (1.07, 1.99) 1.06 (0.83, 1.35) 129/103 1.34 (0.68, 2.65) 1.21(0.67, 2.16)
p value for trend 0.01 0.44 0.27 0.70

Per 25¢ increase® 1.06 (0.95, 1.18) 1.03 (0.81, 1.32)

SFAs (g/day)

Q1 (<4.35) 232/1,480 1.00 1.00 129/153 1.00 1.00

Q2 (4.35-<7.14) 294/1,518 1.30 (1.01, 1.67) 1.08 (0.86, 1.37) 144/115  0.98 (0.60,1.60)  1.33(0.77, 2.28)
Q3 (7.14-<11.56) 402/1,535 1.45 (1.12, 1.89) 1.32 (1.04, 1.67) 164/98 1.38(0.81,2.33)  1.09 (0.63, 1.89)
Q4 (11.56+) 399/1,523 1.37 (1.00, 1.86) 1.15(0.90, 1.47) 136/110 1.20 (0.63,2.30) 1.21(0.69, 2.15)
p value for trend 0.046 0.13 0.33 0.76

Per 7g increase® 1.07 (0.96, 1.19) 1.05 (0.84, 1.32)

MUFAs (g/day)

Q1 (<5.57) 230/1,488 1.00 1.00 126/145 1.00 1.00

Q2 (5.57-<9.85) 285/1,509 1.20 (0.93, 1.54) 1.08 (0.86, 1.36) 150/124  0.90 (0.56, 1.45)  1.10(0.63, 1.92)
Q3 (9.85-<16.65) 406/1,539 1.55(1.20, 2.01) 1.35(1.07, 1.71) 166/94 1.16 (0.69, 1.95)  1.32(0.76, 2.29)
Q4 (16.65+) 406/1,520 1.48 (1.10, 1.99) 1.09 (0.85, 1.40) 131/113  0.91(0.48,1.72)  1.05(0.59, 1.87)
p value for trend 0.003 0.25 0.93 0.75

Per 10g increase® 1.03 (0.94,1.13) 1.00 (0.82, 1.22)

PUFAs (g/day)

Q1 (<4.28) 239/1,463 1.00 1.00 126/170 1.00 1.00

Q2 (4.28-<6.93) 301/1,524 1.11 (0.86, 1.44) 1.11 (0.88, 1.39) 160/109 1.55(0.95,2.54) 1.12(0.65, 1.94)
Q3 (6.93-<10.80) 394/1,532 1.34 (1.03, 1.75) 0.99 (0.78, 1.26) 166/101 1.63(0.92,2.88) 1.51(0.86, 2.64)
Q4 (10.80+) 393/1,537 1.12 (0.81, 1.54) 1.11 (0.88, 1.40) 121/96 152 (0.73,3.17) 1.10(0.61, 1.98)
p value for trend 0.34 0.59 0.21 0.53

Per 6g increase® 1.07 (0.96, 1.20) 1.08 (0.85, 1.38)

n-6 PUFAs (g/day)

Q1 (<3.76) 244/1,458 1.00 1.00 128/175 1.00 1.00

Q2 (3.76-<5.97) 304/1,529 1.15(0.89, 1.48) 1.04 (0.83, 1.30) 166/104 1.67 (1.01,2.76) 1.25(0.72, 2.15)
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Q3 (5.97-<9.14)
Q4 (9.14+)
p value for trend
Per 5g increase®
LA (g/day)
Q1 (<3.49)
Q2 (3.49-<5.50)
Q3 (5.50-<8.35)
Q4 (8.35+)
p value for trend
Per 5¢g increase®
AA (g/day)
Q1 (<0.18)
Q2 (0.18-<0.38)
Q3 (0.38-<0.78)
Q4 (0.78+)
p value for trend
Per 1g increase®

n-3 PUFAs (g/day)

Q1 (<0.54)

Q2 (0.54-<0.96)
Q3 (0.96-<1.70)
Q4 (1.70+)

p value for trend
Per 1g increase®
ALA (g/day)

Q1 (<0.52)

Q2 (0.52-<0.93)
Q3 (0.93-<1.64)
Q4 (1.64+)

p value for trend
Per 1g increase®
EPA (mg/day)
Q1 (<4.30)

Q2 (4.30-<10.47)

Q3 (10.47-<21.77)

383/1,530
396/1,539

251/1,463
310/1,521
369/1,532
397/1,540

253/1,496
292/1,502
393/1,536
389/1,522

241/1,473
276/1,520
410/1,533
400/1,530

24711,474
270/1,523
411/1,533
399/1,526

253/1,449
332/1,523
327/1,534

1.25 (0.96, 1.64)
1.13 (0.82, 1.56)
0.42
1.07 (0.96, 1.20)

1.00

1.12 (0.87, 1.44)

1.09 (0.83, 1.43)

1.08 (0.79, 1.49)
0.72

1.10 (0.97, 1.24)

1.00

1.13 (0.88, 1.44)

1.34 (1.04, 1.71)

1.16 (0.88, 1.53)
0.19

0.95 (0.82, 1.10)

1.00

1.09 (0.85, 1.41)

1.43 (1.10, 1.85)

1.20 (0.89, 1.62)
0.1

1.02 (0.93, 1.12)

1.00

1.04 (0.81, 1.35)

1.40 (1.09, 1.81)

1.17 (0.87, 1.57)
0.12

1.02 (0.92, 1.12)

1.00
1.10 (0.86, 1.41)
1.09 (0.84, 1.42)

0.87 (0.68, 1.11)
1.12 (0.89, 1.40)
0.56

1.00

1.03 (0.82, 1.29)

0.88 (0.70, 1.12)

1.13 (0.90, 1.42)
0.47

1.00

1.03 (0.81, 1.30)

1.27 (1.00, 1.62)

0.95 (0.75, 1.21)
0.94

1.00

1.11 (0.88, 1.40)

1.21 (0.95, 1.53)

1.05 (0.83, 1.33)
0.61

1.00

1.08 (0.86, 1.37)

1.22 (0.97, 1.55)

1.01 (0.80, 1.28)
0.76

1.00
0.93 (0.73, 1.17)
0.99 (0.77, 1.27)

93

155/103
124/94

129/170
164/112
153/101
127/93

141/137
146/131
160/97
126/111

137/160
141/113
185/100
110/103

133/159
150/110
178/100
112/107

145/184
171/110
123/99

1.45 (0.81, 2.57)
1.61 (0.78, 3.36)
0.26
1.11 (0.87, 1.42)

1.00

1.46 (0.89, 2.38)

1.56 (0.87, 2.80)

1.58 (0.76, 3.30)
0.2

1.14 (0.87, 1.49)

1.00

0.87 (0.55, 1.39)

0.91 (0.55, 1.50)

1.00 (0.57, 1.75)
0.98

0.96 (0.72, 1.27)

1.00

0.97 (0.60, 1.58)

1.37 (0.81, 2.32)

0.86 (0.4, 1.69)
0.83

0.99 (0.81, 1.20)

1.00

1.03 (0.63, 1.68)

1.35 (0.80, 2.27)

0.83 (0.43, 1.61)
0.95

0.99 (0.81, 1.21)

1.00
1.98 (1.26, 3.12)
1.31(0.78, 2.21)

1.53 (0.88, 2.68)
1.25 (0.69, 2.26)
0.37

1.00
1.16 (0.67, 1.99)
1.29 (0.73, 2.28)
1.23 (0.67, 2.23)
0.47

1.00
1.05 (0.61, 1.82)
0.86 (0.50, 1.50)
1.00 (0.57, 1.75)
0.78

1.00
1.14 (0.67, 1.93)
1.31(0.77, 2.24)
1.08 (0.61, 1.93)
0.67

1.00
1.18 (0.69, 2.00)
1.36 (0.79, 2.33)
1.13 (0.64, 2.00)
0.58

1.00
1.01 (0.61, 1.68)
0.87 (0.51, 1.50)



Q4 (21.77+)

p value for trend

Per 20mg increase®
DHA (mg/day)

Q1 (<2.52)

Q2 (2.52-<9.97)

Q3 (9.97-<24.49)
Q4 (24.49+)

p value for trend

Per 20mg increase®
n-3/n-6 PUFAS

Q1 (<0.13)

Q2 (0.13-<0.16)

Q3 (0.16-<0.20)

Q4 (0.20+)

p value for trend

Per 0.1 increase®
Total fat (g/day)

Q1 (<18.84)

Q2 (18.84-<31.07)
Q3 (31.07-<48.98)
Q4 (48.98+)

p value for trend

Per 30g increase®
Total cholesterol (mg/day)
Q1 (<107.24)

Q2 (107.24-<207.21)
Q3 (207.21-<352.09)
Q4 (352.09+)

p value for trend

Per 250mg increase®
Total flavonoids (mg/day)
Q1 (<24.19)

Q2 (24.19-<48.08)
Q3 (48.08-<133.40)
Q4 (133.40+)

415/1,550

248/1,435
307/1,528
318/1,547
454/1,546

262/1,498
309/1,528
380/1,535
376/1,495

239/1,487
314/1,510
389/1,533
385/1,526

300/1,506
318/1,503
344/1,534
365/1,513

279/1,467
346/1,509
382/1,527
320/1,553

1.18 (0.89, 1.56)
0.31
1.01 (0.98, 1.05)

1.00

1.04 (0.80, 1.34)

0.97 (0.73, 1.28)

1.28 (0.95, 1.71)
0.08

1.06 (1.02, 1.10)

1.00

0.92 (0.73, 1.18)

1.30 (1.03, 1.63)

1.14 (0.89, 1.46)
0.06

1.11 (0.96, 1.30)

1.00

1.29 (1.01, 1.65)

1.41 (1.09, 1.82)

1.26 (0.93, 1.71)
0.12

1.03 (0.92, 1.16)

1.00

1.06 (0.84, 1.33)

1.20 (0.95, 1.51)

1.52 (1.17, 1.96)
0.001

1.13 (1.04, 1.22)

1.00

1.05 (0.83, 1.33)
1.09 (0.85, 1.40)
0.89 (0.69, 1.15)

1.13 (0.89, 1.42)
0.23

1.00

0.87 (0.68, 1.11)

0.87 (0.67, 1.12)

1.12 (0.89, 1.42)
0.22

1.00

0.88 (0.70, 1.11)

1.12 (0.89, 1.41)

1.11 (0.88, 1.38)
0.15

1.00

1.14 (0.91, 1.43)

1.14 (0.89, 1.44)

1.02 (0.80, 1.31)
0.89

1.00

1.05 (0.85, 1.31)

1.28 (1.01, 1.61)

1.46 (1.15, 1.86)
0.001

1.00

1.06 (0.85, 1.33)
1.20 (0.95, 1.51)
0.93 (0.73, 1.17)
94

134/83

175/198
141/105
125/86
132/87

144/135
140/105
155/98
134/138

116/146
149/123
168/100
140/107

107/127
111/130
154/99
201/120

102/166
179/124
154/106
138/80

1.51 (0.85, 2.66)
0.24
0.98 (0.85, 1.12)

1.00

2.01 (1.25, 3.23)

1.86 (1.08, 3.20)

1.88 (1.05, 3.35)
0.03

1.01 (0.88, 1.15)

1.00

1.24 (0.76, 2.03)

1.09 (0.67, 1.78)

0.73 (0.45, 1.19)
0.19

0.95 (0.70, 1.29)

1.00

1.03 (0.64, 1.68)

1.15 (0.66, 1.99)

1.15 (0.58, 2.27)
0.62

0.95 (0.74, 1.23)

1.00

0.87 (0.53, 1.42)

1.76 (1.05, 2.93)

1.89 (1.08, 3.30)
0.005

1.26 (1.02, 1.55)

1.00

2.60 (1.56, 4.33)
2.07 (1.15, 3.72)
2.33 (1.22, 4.42)

1.22 (0.71, 2.11)
0.59

1.00
1.05 (0.63, 1.76)
0.89 (0.51, 1.56)
1.45 (0.83, 2.55)

0.28

1.00
0.76 (0.45, 1.30)
0.81 (0.48, 1.38)
0.64 (0.38, 1.06)

0.12

1.00
0.95 (0.54, 1.67)
1.22 (0.69, 2.15)
0.97 (0.52, 1.79)

0.82

1.00
2.30 (1.32, 3.99)
2.30 (1.34, 3.96)
2.37 (1.36, 4.16)

0.007

1.00
1.42 (0.85, 2.36)
2.04 (1.18, 3.52)
1.72 (0.92, 3.21)



p value for trend

Per 100 mg increase®
Flavonols (mg/day)
Q1 (<4.26)

Q2 (4.26-<8.86)

Q3 (8.86-<18.50)
Q4 (18.50+)

p value for trend

Per 15 mg increase®
Flavones (mg/day)
Q1 (<2.00)

Q2 (2.00-<3.50)

Q3 (3.50-<5.74)

Q4 (5.74+)

p value for trend

Per 5 mg increase®
Flavanones (mg/day)
No

Yes

QL=

Q2

Q3

Q4

p value for trend
Flavan_3 ols (mg/day)
Q1 (<1.73)

Q2 (1.73-<4.50)

Q3 (4.50-<53.30)
Q4 (53.30+)

p value for trend

Per 50 mg increase®
Anthocyanidins (mg/day)
Q1 (<1.43)

Q2 (1.43-<3.13)

Q3 (3.13-<6.28)

Q4 (6.28+)

281/1,479
409/1,504
329/1,527
308/1,546

258/1,481
346/1,510
376/1,546
347/1,519

896/3,584
431/2,472

268/1,466
355/1,526
387/1,511
317/1,553

331/1,501
356/1,509
345/1,530
295/1,516

0.38
0.99 (0.97, 1.01)

1.00

1.37 (1.09, 1.71)

1.10 (0.86, 1.40)

0.99 (0.76, 1.29)
0.45

0.96 (0.89, 1.03)

1.00

1.13 (0.90, 1.42)

1.18 (0.93, 1.49)

1.27 (0.98, 1.64)
0.07

1.03 (0.90, 1.16)

1.00
0.76 (0.64, 0.90)

1.00

1.34 (1.06, 1.70)

1.47 (1.14, 1.89)

1.06 (0.82, 1.36)
0.76

0.99 (0.98, 1.00)

1.00

1.14 (0.91, 1.43)
1.13 (0.89, 1.45)
1.25 (0.94, 1.66)

0.83

1.00
1.17 (0.94, 1.45)
1.00 (0.80, 1.26)
0.86 (0.67, 1.09)
0.15

1.00

1.15 (0.93, 1.44)

1.14 (0.90, 1.43)

1.18 (0.93, 1.48)
0.21

1.00

0.96 (0.76, 1.21)

0.83 (0.63, 1.08)

0.83 (0.64, 1.06)
0.09

1.00

1.14 (0.90, 1.44)

1.42 (1.10, 1.84)

0.98 (0.76, 1.27)
0.89

1.00

0.96 (0.76, 1.19)
0.94 (0.73, 1.21)
1.11 (0.85, 1.46)
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84/154
170/129
143/106

176/87

93/152
143/123
167/87
170/114

347/338
226/138

127/167
167/107
155/122
124/80

110/132
126/124
143/103
194/117

0.05
1.04 (1.00, 1.08)

1.00
2.89 (1.76, 4.75)
3.00 (1.68, 5.33)
3.46 (1.85, 6.47)
<0.001
1.14 (1.00, 1.31)

1.00

1.82 (1.11, 2.97)

3.14 (1.82, 5.41)

2.46 (1.37, 4.43)
0.001

1.07 (0.88, 1.30)

1.00
1.39 (0.95, 2.03)

1.00

1.80 (1.09, 2.99)

1.28 (0.75, 2.19)

1.32 (0.70, 2.48)
0.66

1.02 (1.00, 1.04)

1.00

0.77 (0.46, 1.29)
1.20 (0.68, 2.10)
1.46 (0.81, 2.63)

0.03

1.00
1.79 (1.06, 3.02)
2.75 (1.56, 4.83)
2.80 (1.52,5.18)
<0.001

1.00
1.23 (0.73, 2.07)
1.77 (1.04, 3.00)
2.14 (1.26, 3.62)
0.002

1.00
1.45 (0.82, 2.56)
0.91 (0.48, 1.72)
1.23 (0.68, 2.21)
0.99

1.00
1.88 (1.15, 3.08)
1.26 (0.72, 2.20)
1.34 (0.70, 2.55)
0.73

1.00

0.65 (0.37, 1.16)
0.77 (0.42, 1.42)
1.19 (0.64, 2.20)



p value for trend

Per 5 mg increase®
Isoflavonoids (mg/day)
Q1 (<7.52)

Q2 (7.52-<15.94)

Q3 (15.94-<28.31)

Q4 (28.31+)

p value for trend

Per 20 mg increase®

295/1,480
315/1,491
327/1,539
390/1,546

0.16
1.07 (1.02, 1.12)

1.00

0.93 (0.74, 1.18)

0.79 (0.62, 1.01)

1.02 (0.79, 1.32)
0.92

1.07 (0.99, 1.15)

0.54

1.00

1.09 (0.87, 1.37)

1.02 (0.8, 1.29)

1.13 (0.90, 1.42)
0.4

142/153
167/142
135/94
129/87

0.09 0.25
1.04 (0.95, 1.13)

1.00 1.00
1.13(0.70,1.81)  1.04 (0.62, 1.75)
1.16 (0.66, 2.04)  0.73 (0.41, 1.31)
1.20 (0.64,2.27)  1.02 (0.56, 1.85)

0.58 0.74
1.01 (0.85, 1.21)

Notes: aOR: adjusted odds ratios; rOR: adjusted odds ratios with residual methods; Ca/Co: Cases/Controls; Numbers in bold face indicate statistically

significant.

2. Adjusted for study area, age, gender, education level, income 10 years ago, tobacco smoking, alcohol drinking, family history of stomach cancer, H. pylori

infection, body mass index, exercise 10 years ago, dietary sodium intake and total energy intake.

b: The rescaling units for the continuous were chosen based on interquartile range (IQR) of controls and feasible intervention ranges.

*: More than 50 % of participants’ intake 0.
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Table 3.9. The interactions between dietary fatty acids, total cholesterol, flavonoids and tobacco smoking on stomach cancer

Tobacco
Smoking

Ca/Co

aOR(95%CI)?

rOR (95%CI)®

RERI

ROR

Non-smoker
Non-smoker
Smoker
Smoker

Non-smoker
Non-smoker
Smoker
Smoker

Non-smoker
Non-smoker
Smoker
Smoker

Non-smoker
Non-smoker
Smoker
Smoker

Non-smoker
Non-smoker
Smoker
Smoker

Non-smoker
Non-smoker
Smoker
Smoker

Non-smoker

Non-smoker

Smoker

Smoker

Non-smoker

Low FAs (<24.75 g/day)
High FAs (>24.75 g/day)
Low FAs (<24.75 g/day)
High FAs (>24.75 g/day)

Low SFAs (<7.14 g/day)
High SFAs (>7.14 g/day)
Low SFAs (<7.14 g/day)
High SFAs (>7.14 g/day)

Low MUFAs (<9.85 g/day)
High MUFAs (>9.85 g/day)
Low MUFAs (<9.85 g/day)
High MUFAs (>9.85 g/day)

Low PUFAs (<6.93 g/day)
High PUFAs (>6.93 g/day)
Low PUFAs (<6.93 g/day)
High PUFAs (>6.93 g/day)

Low n-6 PUFAS (<5.97 g/day)
High n-6 PUFAs (>5.97 g/day)
Low n-6 PUFASs (<5.97 g/day)
High n-6 PUFAs (>5.97 g/day)

Low n-3 PUFAS (<0.96 g/day)
High n-3 PUFAs (>0.96 g/day)
Low n-3 PUFAS (<0.96 g/day)
High n-3 PUFAs (>0.96 g/day)

Low Cholesterol (<207.21
mg/day)
High Cholesterol (>207.21
mg/day)
Low Cholesterol (<207.21
mg/day)
High Cholesterol (=207.21
mg/day)

Low Total Flavonoids
(<48.08mg/day)

302/1,612
432/1,524
485/1,654
681/1,742

302/1,611
432/1,525
497/1,655
669/1,741

298/1,597
436/1,539
493/1,669
673/1,727

307/1,623
427/1,513
519/1,643
647/1,753

316/1,622
418/1,514
526/1,644
640/1,752

307/1,596
427/1,540
488/1,670
678/1,726

325/1,600
409/1,536
511/1,666

655/1,730

423/1,853

1.00
1.50 (1.20, 1.87)
1.62 (1.31, 2.00)
1.92 (1.54, 2.41)

1.00
1.47 (1.18, 1.84)
1.65 (1.34, 2.04)
1.86 (1.49, 2.32)

1.00

1.50 (1.20, 1.87)
1.61 (1.30, 1.99)
1.94 (155, 2.42)

1.00
1.41 (1.13, 1.77)
1.68 (1.36, 2.07)
1.77 (1.40, 2.22)

1.00

1.29 (1.03, 1.61)
1.62 (1.32, 1.99)
1.65 (1.31, 2.07)

1.00
1.37 (1.10, 1.71)
152 (1.23,1.87)
1.86 (1.49, 2.32)

1.00
1.47 (1.20, 1.80)
1.53 (1.25, 1.87)

1.95 (1.58, 2.40)

1.00
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1.00
1.15 (0.94, 1.41)
1.41 (115, 1.72)
1.65 (1.34, 2.02)

1.00
1.20 (0.98, 1.47)
1.41 (1.16, 1.73)
1.71 (1.39, 2.10)

1.00
1.16 (0.95, 1.43)
1.37 (1.12, 1.68)
1.70 (1.38, 2.09)

1.00
1.06 (0.86, 1.30)
1.40 (1.15, 1.71)
1.52 (1.24,1.87)

1.00

1.02 (0.83, 1.26)
1.39 (1.14, 1.70)
1.48 (1.21,1.82)

1.00
1.07 (0.87,1.32)
1.37 (1.12, 1.67)
1.58 (1.28, 1.94)

1.00
1.50 (1.22, 1.83)
1.58 (1.30, 1.93)

1.92 (1.56, 2.36)

1.00

RERI: -0.19 (-0.59, 0.20)
rRERI: 0.09 (-0.24, 0.41)

RERI: -0.27 (-0.67, 0.13)
rRERI: 0.10 (-0.24, 0.43)

RERI: -0.17 (-0.57, 0.23)
rRERI: 0.17 (-0.16, 0.49)

RERI: -0.32 (-0.72, 0.07)
rRERI: 0.06 (-0.25, 0.37)

RERI: -0.26 (-0.63, 0.11)
rRERI: 0.06 (-0.24, 0.37)

RERI: -0.03 (-0.40, 0.34)
rRERI: 0.13 (-0.18, 0.44)

RERI: -0.05 (-0.43, 0.34)

rRERI: -0.16 (-0.55, 0.24)

RERI: -0.19 (-0.52, 0.14)

ROR: 0.79 (0.61, 1.03)
rROR: 1.02 (0.79, 1.31)

ROR: 0.76 (0.59, 0.99)
rROR: 1.01 (0.78, 1.31)

ROR: 0.80 (0.62, 1.04)
rROR: 1.07 (0.82, 1.38)

ROR: 0.75 (0.58, 0.97)
rROR: 1.02 (0.79, 1.32)

ROR: 0.79 (0.61, 1.02)
rROR: 1.04 (0.80, 1.34)

ROR: 0.89 (0.69, 1.16)
rROR: 1.07 (0.83, 1.39)

ROR: 0.87 (0.67, 1.12)

rROR: 0.81 (0.63, 1.05)

ROR: 0.86 (0.66, 1.11)



Non-smoker

Smoker

Smoker

Non-smoker
Non-smoker
Smoker
Smoker

Non-smoker
Non-smoker
Smoker
Smoker

Non-smoker
Non-smoker
Smoker
Smoker

Non-smoker

Non-smoker

Smoker

Smoker

Non-smoker

Non-smoker

Smoker

Smoker

Non-smoker

Non-smoker

High Total Flavonoids
(>48.08mg/day)
Low Total Flavonoids
(<48.08mg/day)
High Total Flavonoids
(>48.08mg/day)

Low Flavonols (<8.86mg/day)
High Flavonols (>8.86mg/day)
Low Flavonols (<8.86mg/day)
High Flavonols (>8.86mg/day)

Low Flavones (<3.50mg/day)
High Flavones (>3.50mg/day)
Low Flavones (<3.50mg/day)
High Flavones (>3.50mg/day)

Flavanones
No Flavanones
Flavanones
No Flavanones

Low Flavan_3_ols (<4.50
mg/day)
High Flavan_3_ols (>4.50
mg/day)
Low Flavan_3_ols (<4.50
mg/day)
High Flavan_3 ols (>4.50
mg/day)

Low Anthocyanidins (<3.13
mg/day)
High Anthocyanidins (>3.13
mg/day)
Low Anthocyanidins (<3.13
mg/day)
High Anthocyanidins (=3.13
mg/day)

High Isoflavonoids (>15.94
mg/day)
Low Isoflavonoids (<15.94
mg/day)

311/1,283
483/1,413

683/1,983

418/1,826
316/1,310
526/1,440
640/1,956

350/1,709
384/1,427
490/1,557
676/1,839

230/1,140
504/1,996
427/1,470
739/1,926

418/1,833
316/1,303
499/1,433

667/1,963

326/1,625
408/1,511
597/1,641

569/1,755

371/1,512

363/1,624

1.09 (0.88, 1.35)
1.53 (1.26, 1.85)

1.43 (1.17, 1.75)

1.00
1.02 (0.82, 1.25)
1.49 (1.23, 1.80)
1.38 (1.13, 1.68)

1.00
1.22 (0.99, 1.50)
1.42 (1.16, 1.74)
1.71 (1.40, 2.10)

1.00
1.05 (0.85, 1.31)
1.33 (1.05, 1.67)
1.56 (1.25, 1.93)

1.00
1.08 (0.87, 1.32)
1.48 (1.22, 1.80)

1.45 (1.19, 1.77)

1.00
1.31(1.07, 1.62)
1.71 (1.40, 2.08)

1.55 (1.25, 1.92)

1.00

1.02 (0.82, 1.26)
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1.24 (1.01, 1.52)
1.56 (1.29, 1.89)

1.55 (1.28, 1.89)

1.00
1.07 (0.87,1.31)
1.51 (1.25,1.82)
1.41 (1.16,1.72)

1.00
1.14 (0.93, 1.39)
1.39 (1.14, 1.69)
1.63 (1.34, 1.98)

1.00
1.08 (0.87, 1.33)
1.33 (1.08, 1.64)
1.61 (1.30, 1.98)

1.00
1.08 (0.87, 1.33)
1.48 (1.22, 1.80)

1.45 (1.19, 1.78)

1.00
1.16 (0.94, 1.44)
1.63 (1.34,1.97)

1.41 (1.13,1.75)

1.00

1.04 (0.85, 1.27)

rRERI: -0.25 (-0.60, 0.11)

RERI: -0.13 (-0.45, 0.19)
rRERI: -0.17 (-0.49, 0.16)

RERI: 0.07 (-0.27, 0.41)
rRERI: 0.10 (-0.23, 0.42)

RERI: 0.18 (-0.13, 0.49)
rRERI: 0.20 (-0.10, 0.51)

RERI: -0.11 (-0.43, 0.22)

rRERI: -0.11 (-0.43, 0.22)

RERI: -0.47 (-0.86, -0.08)

rRERI: -0.38 (-0.74, -0.02)

RERI: 0.10 (-0.20, 0.40)

rRERI: -0.02 (-0.33, 0.29)

rROR: 0.80 (0.62, 1.04)

ROR: 0.91 (0.70, 1.18)
rROR: 0.88 (0.68, 1.13)

ROR: 0.99 (0.76, 1.28)
rROR: 1.03 (0.79, 1.33)

ROR: 1.11 (0.85, 1.46)
rROR: 1.12 (0.87, 1.46)

ROR: 0.91 (0.70, 1.18)

rROR: 0.91 (0.70, 1.18)

ROR: 0.69 (0.54, 0.90)

rROR: 0.75 (0.58, 0.97)

ROR: 1.07 (0.83, 1.38)

rROR: 0.97 (0.75, 1.26)



High Isoflavonoids (>15.94

Smoker mg/day) 610/1,754 1.37 (1.13, 1.67) 1.44 (1.18, 1.75)
Low Isoflavonoids (<15.94
Smoker mg/day) 556/1,642 1.49 (1.21, 1.84) 1.46 (1.19, 1.78)

Notes: aOR: adjusted odds ratios; rOR: adjusted odds ratios with residual methods; SFAs: Saturated fatty acids; MUFAs: Monounsaturated fatty acids; PUFAs: Polyunsaturated
fatty acids; RERI, relative excess risk due to interaction; ROR, ratio of odds ratios; rRERI, relative excess risk due to interaction with residual methods; rROR, ratio of odds ratios
with residual methods; Ca/Co: Cases/Controls; Numbers in bold face indicate statistically significant.

@ Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income 10 years ago (<1000,
1000 to <1500, 1500 to<2500, >2500), alcohol consumption (continuous, g ethanol/day), H. pylori infection (positive/negative), family history of stomach cancer (yes/no), BMI
(<18.5, 18.5 to <24, 24 to <28, >28), exercise 10 years ago (yes/no), dietary sodium intake (quartile levels of raw and energy-adjusted values), total energy intake (continuous,
kcal/day).
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Table 3.10. The interactions between dietary fatty acids, total cholesterol, flavonoids and alcohol consumption on stomach cancer

Alcohol
Drinking

Ca/Co

aOR(95%CI)?

rOR (95%CI)®

RERI

ROR

Non-drinker
Non-drinker
Drinker
Drinker

Non-drinker
Non-drinker
Drinker
Drinker

Non-drinker
Non-drinker
Drinker
Drinker

Non-drinker
Non-drinker
Drinker
Drinker

Non-drinker
Non-drinker
Drinker
Drinker

Non-drinker
Non-drinker
Drinker
Drinker

Non-drinker

Non-drinker

Drinker

Drinker

Non-drinker

Low FAs (<24.75 g/day)
High FAs (>24.75 g/day)
Low FAs (<24.75 g/day)
High FAs (>24.75 g/day)

Low SFAs (<7.14 g/day)
High SFAs (=7.14 g/day)
Low SFAs (<7.14 g/day)
High SFAs (>7.14 g/day)

Low MUFAs (<9.85 g/day)
High MUFAS (>9.85 g/day)
Low MUFAs (<9.85 g/day)
High MUFAs (>9.85 g/day)

Low PUFAs (<6.93 g/day)
High PUFAs (>6.93 g/day)
Low PUFAs (<6.93 g/day)
High PUFAs (>6.93 g/day)

Low n-6 PUFASs (<5.97 g/day)
High n-6 PUFAs (>5.97 g/day)
Low n-6 PUFASs (<5.97 g/day)
High n-6 PUFAs (>5.97 g/day)

Low n-3 PUFAs (<0.96 g/day)
High n-3 PUFAs (>0.96 g/day)
Low n-3 PUFAs (<0.96 g/day)
High n-3 PUFAS (>0.96 g/day)

Low Cholesterol (<207.21
mg/day)
High Cholesterol (>207.21
mg/day)
Low Cholesterol (<207.21
mg/day)
High Cholesterol (=207.21
mg/day)

Low Total Flavonoids
(<48.08mg/day)

425/1,954
609/1,738
362/1,312
504/1,528

429/1,943
605/1,749
370/1,323
496/1,517

429/1,927
605/1,765
362/1,339
504/1,501

448/1,976
586/1,716
378/1,290
488/1,550

457/1,973
577/1,719
385/1,293
481/1,547

442/1,926
592/1,766
353/1,340
513/1,500

463/1,932
571/1,760
373/1,334

493/1,506

568/2,152

1.00
1.46 (1.19, 1.79)
1.23(0.99, 1.53)
1.35 (1.08, 1.70)

1.00
1.40 (1.14,1.72)
1.23(0.99, 1.53)
1.29 (1.03, 1.61)

1.00

1.42 (1.16, 1.74)
1.19 (0.95, 1.47)
1.35 (1.08, 1.69)

1.00
1.35 (1.10, 1.66)
1.24 (1.00, 1.54)
1.24 (0.98, 1.55)

1.00

1.26 (1.02, 1.55)
1.22 (0.99, 1.51)
1.16 (0.93, 1.46)

1.00
1.33 (1.09, 1.63)
1.11 (0.89, 1.38)
1.32 (1.06, 1.65)

1.00
1.53 (1.26, 1.84)
1.18 (0.96, 1.45)

1.41 (1.14, 1.75)

1.00
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1.00
1.13 (0.94, 1.36)
1.04 (0.85, 1.28)
1.20 (0.97, 1.48)

1.00
1.16 (0.96, 1.40)
1.03 (0.84, 1.26)
1.24 (1.00, 1.54)

1.00
1.16 (0.96, 1.40)
1.03 (0.84, 1.26)
1.25 (1.01, 1.55)

1.00
1.17 (0.97, 1.41)
1.18 (0.97, 1.45)
1.09 (0.88, 1.35)

1.00

1.13 (0.94, 1.36)
1.17 (0.96, 1.44)
1.05 (0.85, 1.31)

1.00
1.06 (0.88, 1.27)
1.03 (0.84, 1.26)
1.13 (0.91, 1.39)

1.00
1.45 (1.21,1.74)
1.14 (0.93, 1.38)

1.41 (1.14, 1.74)

1.00

RERI: -0.34 (-0.70, 0.02)
rRERI: 0.03 (-0.26, 0.32)

RERI: -0.34 (-0.69, 0.01)
rRERI: 0.05 (-0.24, 0.34)

RERI: -0.26 (-0.60, 0.09)
rRERI: 0.06 (-0.23, 0.35)

RERI: -0.36 (-0.70, -0.01)
rRERI: -0.26 (-0.57, 0.05)

RERI: -0.32 (-0.65, 0.02)
rRERI: -0.25 (-0.56, 0.06)

RERI: -0.12 (-0.44, 0.21)
rRERI: 0.04 (-0.24, 0.32)

RERI: -0.30 (-0.66, 0.06)

rRERI: -0.18 (-0.53, 0.17)

RERI: -0.33 (-0.65, -0.02)

ROR: 0.75 (0.57, 0.98)
rROR: 1.02 (0.78, 1.33)

ROR: 0.75 (0.57, 0.98)
rROR:1.04 (0.80, 1.35)

ROR: 0.80 (0.61, 1.05)
rROR: 1.05 (0.80, 1.37)

ROR: 0.74 (0.56, 0.96)
rROR: 0.79 (0.60, 1.03)

ROR: 0.76 (0.58, 0.99)
rROR: 0.79 (0.61, 1.04)

ROR: 0.90 (0.68, 1.17)
rROR: 1.04 (0.79, 1.35)

ROR: 0.78 (0.60, 1.02)

rROR: 0.85 (0.65, 1.11)

ROR: 0.74 (0.56, 0.97)



Non-drinker

Drinker

Drinker

Non-drinker
Non-drinker
Drinker
Drinker

Non-drinker
Non-drinker
Drinker
Drinker

Non-drinker
Non-drinker
Drinker
Drinker

Non-drinker

Non-drinker

Drinker

Drinker

Non-drinker

Non-drinker

Drinker

Drinker

Non-drinker

Non-drinker

High Total Flavonoids
(>48.08mg/day)
Low Total Flavonoids
(<48.08mg/day)
High Total Flavonoids
(>48.08mg/day)

Low Flavonols (<8.86mg/day)
High Flavonols (>8.86mg/day)
Low Flavonols (<8.86mg/day)
High Flavonols (>8.86mg/day)

Low Flavones (<3.50mg/day)
High Flavones (=3.50mg/day)
Low Flavones (<3.50mg/day)
High Flavones (>3.50mg/day)

Flavanones
No Flavanones
Flavanones
No Flavanones

Low Flavan_3_ols (<4.50
mg/day)
High Flavan_3_ols (>4.50
mg/day)
Low Flavan_3_ols (<4.50
mg/day)
High Flavan_3 ols (>4.50
mg/day)

Low Anthocyanidins (<3.13
mg/day)
High Anthocyanidins (>3.13
mg/day)
Low Anthocyanidins (<3.13
mg/day)
High Anthocyanidins (>3.13
mg/day)

Low Isoflavonoids (<15.94
mg/day)
High Isoflavonoids (>15.94
mg/day)

466/1,540
338/1,114

528/1,726

585/2,122
449/1,570
359/1,144
507/1,696

476/2,005
558/1,687
364/1,261
502/1,579

316/1,325
718/2,367
341/1,285
525/1,555

575/2,133
459/1,559
342/1,133

524/1,707

500/1,929
534/1,763
423/1,337

443/1,503

506/1,943

528/1,749

1.11 (0.92, 1.35)
1.22 (1.00, 1.50)

1.00 (0.82, 1.23)

1.00
1.02 (0.84, 1.23)
1.16 (0.95, 1.41)
0.96 (0.78, 1.18)

1.00
1.36 (1.13, 1.65)
1.20 (0.97, 1.48)
1.26 (1.02, 1.55)

1.00
1.18 (0.97, 1.43)
1.07 (0.85, 1.35)
1.21(0.98, 1.51)

1.00
1.15 (0.95, 1.39)
1.16 (0.94, 1.43)

1.08 (0.88, 1.32)

1.00
1.17 (0.96, 1.42)
1.13 (0.92, 1.38)

1.12 (0.90, 1.39)

1.00

1.02 (0.84, 1.24)
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1.22 (1.01, 1.47)
1.19 (0.97, 1.46)

1.11 (0.91, 1.36)

1.00
1.03 (0.85, 1.24)
1.12 (0.92, 1.37)
1.01 (0.82, 1.23)

1.00
1.27 (1.06, 1.52)
1.13 (0.92, 1.38)
1.22 (0.99, 1.50)

1.00
1.25 (1.03, 1.51)
1.18 (0.95, 1.47)
1.20 (0.97, 1.49)

1.00
1.19 (0.98, 1.44)
1.21 (0.98, 1.49)

1.09 (0.89, 1.33)

1.00
1.09 (0.89, 1.32)
1.14 (0.94, 1.38)

1.01 (0.81, 1.27)

1.00

1.04 (0.87, 1.25)

rRERI: -0.30 (-0.62, 0.02)

RERI: -0.21 (-0.50, 0.08)
rRERI: -0.15 (-0.43, 0.14)

RERI: -0.31 (-0.65, 0.03)
rRERI: -0.18 (-0.50, 0.14)

RERI: -0.04 (-0.34, 0.27)
rRERI: -0.23 (-0.56, 0.09)

RERI: -0.23 (-0.54, 0.08)

rRERI: -0.31 (-0.63, 0.01)

RERI: -0.18 (-0.48, 0.13)

rRERI: -0.21 (-0.51, 0.08)

RERI: -0.23 (-0.53, 0.06)

rRERI: -0.16 (-0.45, 0.12)

rROR: 0.76 (0.58, 1.00)

ROR: 0.82 (0.63, 1.07)
rROR: 0.87 (0.67, 1.14)

ROR: 0.77 (0.59, 1.00)
rROR: 0.85 (0.65, 1.11)

ROR: 0.96 (0.73, 1.27)
rROR: 0.81 (0.62, 1.06)

ROR: 0.81 (0.62, 1.06)

rROR: 0.76 (0.58, 0.99)

ROR: 0.85 (0.65, 1.11)

rROR: 0.82 (0.63, 1.07)

ROR: 0.80 (0.61, 1.05)

rROR: 0.86 (0.66, 1.11)



Low Isoflavonoids (<15.94

Drinker mg/day) 413/1,323 1.17 (0.95, 1.44) 1.13 (0.93, 1.38)
High Isoflavonoids (>15.94
Drinker mg/day) 453/1,517 0.96 (0.77,1.19) 1.00 (0.81, 1.24)

Notes: aOR: adjusted odds ratios; rOR: adjusted odds ratios with residual methods; SFAs: Saturated fatty acids; MUFAs: Monounsaturated fatty acids; PUFAs: Polyunsaturated
fatty acids; RERI, relative excess risk due to interaction; ROR, ratio of odds ratios; rRERI, relative excess risk due to interaction with residual methods; rROR, ratio of odds ratios
with residual methods; Ca/Co: Cases/Controls; Numbers in bold face indicate statistically significant.

@ Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income 10 years ago (<1000,

1000 to <1500, 1500 to<2500, >2500), smoking (continuous, pack-years), H. pylori infection (positive/negative), family history of stomach cancer (yes/no), BMI (<18.5, 18.5 to
<24, 24 to <28, >28), exercise 10 years ago (yes/no), dietary sodium intake (quartile levels of raw and energy-adjusted values), total energy intake (continuous, kcal/day).
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Table 3.11. The interactions between dietary fatty acids, total cholesterol, flavonoids and H. pylori infection on stomach cancer

Cal/Co aOR(95%Cl)? rOR (95%Cl)? RERI ROR
H. pylori
Infection
Negative Low FAs (<24.75 g/day) 135/849 1.00 1.00 RERI: -0.06 (-0.47, 0.35) ROR: 0.88 (0.65, 1.20)
Negative High FAs (>24.75 g/day) 197/764 1.44 (1.08, 1.92) 1.23(0.94, 1.62) rRERI: -0.04 (-0.42, 0.33) rROR: 0.92 (0.68, 1.26)
Positive Low FAs (<24.75 g/day) 431/1,874 1.39 (1.10, 1.76) 1.36 (1.08, 1.71)
Positive High FAs (>24.75 g/day) 631/1,937 1.77 (1.38, 2.27) 1.55(1.22, 1.95)
Negative Low SFAs (<7.14 g/day) 139/861 1.00 1.00 RERI: -0.10 (-0.51, 0.31) ROR:0.87 (0.64, 1.18)
Negative High SFAs (>7.14 g/day) 193/752 1.40 (1.05, 1.86) 1.24 (0.94, 1.63) rRERI:0.02 (-0.35, 0.39) rROR:0.97 (0.71, 1.31)
Positive Low SFAs (<7.14 g/day) 436/1,873 1.40(1.11,1.77) 1.32(1.05, 1.67)
Positive High SFAs (>7.14 g/day) 626/1,938 1.70 (1.33, 2.18) 1.59 (1.26, 2.00)
Negative Low MUFAs (<9.85 g/day) 138/839 1.00 1.00 RERI:0.00 (-0.40, 0.39) ROR:0.92 (0.68, 1.26)
Negative High MUFASs (>9.85 g/day) 194/774 1.40 (1.05, 1.86) 1.17 (0.89, 1.53) rRERI:0.13 (-0.22, 0.47) rROR:1.06 (0.78, 1.44)
Positive Low MUFAs (<9.85 g/day) 428/1,869 1.35(1.07, 1.71) 1.26 (1.00, 1.58)
Positive High MUFAs (>9.85 g/day) 634/1,942 1.75 (1.37, 2.24) 1.55(1.23, 1.95)
Negative Low PUFAs (<6.93 g/day) 150/859 1.00 1.00 RERI: 0.08 (-0.28, 0.43) ROR: 1.01 (0.74, 1.37)
Negative High PUFAs (>6.93 g/day) 182/754 1.20 (0.90, 1.60) 1.09 (0.83, 1.43) rRERI: -0.01 (-0.35, 0.34) rROR: 0.97 (0.72, 1.32)
Positive Low PUFAs (<6.93 g/day) 438/1,870 1.29 (1.03, 1.63) 1.32 (1.05, 1.65)
Positive High PUFAs (>6.93 g/day) 624/1,941 1.57 (1.22, 2.01) 1.40 (1.12, 1.77)
Low n-6 PUFAs (<5.97
Negative g/day) 154/861 1.00 1.00 RERI: 0.07 (-0.27, 0.41) ROR: 1.03 (0.76, 1.40)
High n-6 PUFAs (>5.97
Negative g/day) 178/752 1.11 (0.83, 1.47) 1.12 (0.85, 1.46) rRERI: -0.11 (-0.47, 0.26) rROR: 0.90 (0.66, 1.23)
Low n-6 PUFAs (<5.97
Positive g/day) 448/1,873 1.28 (1.02, 1.61) 1.37 (1.10, 1.72)
High n-6 PUFAs (>5.97
Positive g/day) 614/1,938 1.46 (1.14, 1.87) 1.39 (1.10, 1.74)
Low n-3 PUFASs (<0.96
Negative g/day) 147/858 1.00 1.00 RERI: 0.22 (-0.13, 0.56) ROR: 1.12 (0.83, 1.53)
High n-3 PUFAs (>0.96
Negative g/day) 185/755 1.18 (0.89, 1.57) 1.09 (0.83, 1.44) rRERI: 0.05 (-0.29, 0.39) rROR: 1.01 (0.75, 1.38)
Low n-3 PUFAs (<0.96
Positive g/day) 420/1,855 1.22 (0.97, 1.53) 1.29 (1.03, 1.62)
High n-3 PUFAs (>0.96
Positive g/day) 642/1,956 1.62 (1.27, 2.086) 1.43 (1.14, 1.81)
Low Cholesterol (<207.21
Negative mg/day) 134/782 1.00 1.00 RERI: -0.23 (-0.69, 0.24) ROR:0.78 (0.57, 1.06)
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Negative
Positive

Positive

Negative
Negative
Positive

Positive

Negative
Negative
Positive

Positive

Negative

Negative
Positive

Positive

Negative
Negative
Positive
Positive

Negative
Negative
Positive

Positive

High Cholesterol (=207.21
mg/day)
Low Cholesterol (<207.21
mg/day)
High Cholesterol (>207.21
mg/day)

Low Total Flavonoids
(<48.08mg/day)
High Total Flavonoids
(>48.08mg/day)
Low Total Flavonoids
(<48.08mg/day)
High Total Flavonoids
(>48.08mg/day)

Low Flavonols
(<8.86mg/day)
High Flavonols
(>8.86mg/day)
Low Flavonols
(<8.86mg/day)
High Flavonols
(>8.86mg/day)

Low Flavones (<3.50mg/day)

High Flavones
(>3.50mg/day)

Low Flavones (<3.50mg/day)

High Flavones
(>3.50mg/day)

No Flavanones
Flavanones
No Flavanones
Flavanones

Low Flavan_3_ols (<4.50
mg/day)
High Flavan_3_ols (>4.50
mg/day)
Low Flavan_3_ols (<4.50
mg/day)
High Flavan 3 ols (>4.50
mg/day)

198/831
491/1,990

571/1,821

145/823
187/790
553/1,948

509/1,863

157/795
175/818
568/1,985

494/1,826
147/807

185/806
475/1,967

587/1,844

217/1,001
115/612
725/2,304
337/1,507

147/796
185/817
539/1,964

523/1,847

1.66 (1.26, 2.19)
1.49 (1.18, 1.89)

1.93 (1.52, 2.45)

1.00
1.28 (0.97, 1.68)
1.57 (1.25, 1.96)

1.39 (1.10, 1.76)

1.00
1.09 (0.83, 1.44)
1.46 (1.17,1.82)

1.27 (1.01, 1.60)
1.00

1.23 (0.94, 1.62)
1.31 (1.04, 1.65)

1.60 (1.27, 2.03)

1.00
1.08 (0.82, 1.42)
1.44 (1.19, 1.75)
1.16 (0.93, 1.45)

1.00
1.17 (0.89, 1.53)
1.41 (1.13, 1.76)

1.41 (1.12,1.78)
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1.68 (1.28, 2.22)
1.50 (1.19, 1.90)

1.93 (1.52, 2.44)

1.00
1.30 (0.99, 1.71)
1.48 (1.18, 1.85)

1.51 (1.20, 1.91)

1.00
1.14 (0.87, 1.50)
1.46 (1.17, 1.81)

1.33 (1.06, 1.68)
1.00

1.14 (0.87, 1.49)
1.26 (1.01, 1.57)

1.52 (1.22, 1.90)

1.00

1.03 (0.78, 1.35)
1.43 (1.16, 1.76)
1.19 (0.95, 1.49)

1.00
1.17 (0.89, 1.54)
1.41 (112, 1.76)

1.42 (1.12, 1.80)

rRERI: -0.26 (-0.73, 0.22)

RERI: -0.45 (-0.88, -0.02)

rRERI: -0.26 (-0.67, 0.15)

RERI: -0.29 (-0.67, 0.09)

rRERI: -0.27 (-0.65, 0.12)

RERI: 0.06 (-0.30, 0.42)

rRERI: 0.12 (-0.22, 0.46)

RERI: -0.36 (-0.74, 0.03)
rRERI: -0.27 (-0.63, 0.09)

RERI: -0.16 (-0.54, 0.21)

rRERI: -0.16 (-0.53, 0.22)

rROR:0.76 (0.56, 1.04)

ROR: 0.70 (0.51, 0.95)

rROR: 0.79 (0.58, 1.07)

ROR: 0.79 (0.58, 1.08)

rROR: 0.80 (0.59, 1.09)

ROR: 0.99 (0.73, 1.35)

rROR: 1.06 (0.78, 1.44)

ROR: 0.75 (0.54, 1.03)
rROR: 0.81 (0.60, 1.10)

ROR: 0.86 (0.63, 1.17)

rROR: 0.86 (0.64, 1.17)



Negative
Negative
Positive

Positive

Negative
Negative
Positive

Positive

Low Anthocyanidins (<3.13
mg/day)
High Anthocyanidins (>3.13
mg/day)
Low Anthocyanidins (<3.13
mg/day)
High Anthocyanidins (>3.13
mg/day)

High Isoflavonoids (>15.94
mg/day)
Low Isoflavonoids (<15.94
mg/day)
High Isoflavonoids (>15.94
mg/day)
Low Isoflavonoids (<15.94
mg/day)

151/772
181/841
541/1,966

521/1,845

165/758
167/855
548/1,924

514/1,887

1.00
1.29 (0.97, 1.71)
1.46 (1.16, 1.83)

152 (1.19, 1.93)

1.00
1.08 (0.82, 1.42)
1.29 (1.04, 1.61)

1.42 (1.12,1.79)

1.00
1.19 (0.89, 1.58)
1.44 (1.15, 1.79)

1.40 (1.10, 1.77)

1.00
1.13 (0.86, 1.48)
1.39 (1.11, 1.73)

1.39 (1.10, 1.74)

RERI: -0.23 (-0.63, 0.17)

rRERI: -0.23 (-0.61, 0.16)

RERI: 0.05 (-0.29, 0.39)

rRERI: -0.13 (-0.49, 0.24)

ROR: 0.81 (0.59, 1.10)

rROR: 0.82 (0.60, 1.11)

ROR: 1.02 (0.75, 1.38)

rROR: 0.89 (0.65, 1.20)

Notes: aOR: adjusted odds ratios; rOR: adjusted odds ratios with residual methods; SFAs: Saturated fatty acids; MUFAs: Monounsaturated fatty acids; PUFAs: Polyunsaturated
fatty acids; RERI, relative excess risk due to interaction; ROR, ratio of odds ratios; rRERI, relative excess risk due to interaction with residual methods; rROR, ratio of odds ratios
with residual methods; Ca/Co: Cases/Controls; Numbers in bold face indicate statistically significant.

@ Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income 10 years ago (<1000,
1000 to <1500, 1500 to<2500, >2500), smoking (continuous, pack-years), alcohol consumption (continuous, g ethanol/day), family history of stomach cancer (yes/no), BMI

(<18.5, 18.5 to <24, 24 to <28, >28), exercise 10 years ago (yes/no), dietary sodium intake (quartile levels of raw and energy-adjusted values), total energy intake (continuous,

kcal/day).
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Table 3.12. The interactions between dietary fatty acids, total cholesterol, flavonoids and dietary sodium intake on stomach cancer

Cal/Co aOR(95%Cl)? rOR (95%Cl)? RERI ROR
Dietary Sodium Intake
Low sodium Low FAs (<24.75 g/day) 502/2,230 1.00 1.00 RERI: -0.46 (-0.87,-0.04) ROR: 0.69 (0.52, 0.92)
Low sodium High FAs (>24.75 g/day) 369/1,036 1.61 (1.30, 1.99) 1.26 (1.03, 1.54) rRERI: -0.14 (-0.48,0.21)  rROR: 0.87 (0.66, 1.15)
High sodium  Low FAs (<24.75 g/day) 285/1,036 1.36 (1.10, 1.68) 1.24 (1.01, 1.51)
High sodium  High FAs (>24.75 g/day) 744/2,230 1.51 (1.24,1.83) 1.36 (1.14, 1.63)
Low sodium Low SFAs (<7.14 g/day) 500/2,203 1.00 1.00 RERI: -0.33 (-0.73, 0.05) ROR: 0.75 (0.57, 0.99)
Low sodium High SFAs (>7.14 g/day) 371/1,063 1.48 (1.20, 1.83) 1.37 (1.12, 1.68) rRERI: -0.25 (-0.61, 0.12)  rROR: 0.80 (0.61, 1.05)
High sodium Low SFAs (<7.14 g/day) 299/1,063 1.31 (1.06, 1.62) 1.29 (1.06, 1.57)
High sodium  High SFAs (>7.14 g/day) 730/2,203 1.45 (1.20, 1.77) 1.41 (1.18, 1.69)
Low sodium Low MUFAs (<9.85 g/day) 495/2,217 1.00 1.00 RERI: -0.44 (-0.86, -0.03) ROR: 0.70 (0.53, 0.92)
Low sodium High MUFAs (>9.85 g/day) 376/1,049 1.61 (1.30, 1.98) 1.35 (1.10, 1.65) rRERI: -0.19 (-0.55, 0.17)  rROR: 0.83 (0.63, 1.10)
High sodium  Low MUFAs (<9.85 g/day) 296/1,049 1.35 (1.09, 1.67) 1.26 (1.03, 1.53)
High sodium  High MUFAs (>9.85 g/day) 733/2,217 1.51 (1.25,1.83) 1.42 (1.18,1.69)
Low sodium Low PUFAs (<6.93 g/day) 542/2,253 1.00 1.00 RERI: -0.26 (-0.64, 0.12) ROR: 0.79 (0.60, 1.06)
Low sodium High PUFAs (>6.93 g/day) 329/1,013 1.39 (1.12,1.73) 1.24 (1.01, 1.51) rRERI: -0.29 (-0.64, 0.07)  rROR: 0.78 (0.59, 1.03)
High sodium  Low PUFAs (<6.93 g/day) 284/1,013 1.27 (1.03, 1.57) 1.33 (1.09, 1.62)
High sodium  High PUFAs (>6.93 g/day) 745/2,253 1.40,1.15, 1.70) 1.28 (1.08, 1.52)
Low sodium Low n-6 PUFAs (<5.97 g/day) 543/2,246 1.00 1.00 RERI: -0.41 (-0.80, -0.02)  ROR: 0.71 (0.53, 0.94)
Low sodium High n-6 PUFASs (>5.97 g/day) 328/1,020 1.38 (1.11,1.72) 1.15 (0.95, 1.41) rRERI: -0.20 (-0.54, 0.14)  rROR: 0.83 (0.63, 1.10)
High sodium  Low n-6 PUFAs (<5.97 g/day) 299/1,020 1.37 (1.11, 1.68) 1.30 (1.06, 1.58)
High sodium  High n-6 PUFAs (>5.97 g/day) 730/2,246 1.34 (1.10, 1.63) 1.25 (1.05, 1.48)
Low sodium Low n-3 PUFAs (<0.96 g/day) 512/2,225 1.00 1.00 RERI: -0.34 (-0.74, 0.06) ROR: 0.75 (0.56, 1.00)
Low sodium High n-3 PUFAs (=0.96 g/day) 359/1,041 1.53 (1.24,1.89) 1.22 (1.00, 1.49) rRERI: -0.18 (-0.52,0.17)  rROR: 0.85 (0.64, 1.12)
High sodium  Low n-3 PUFAs (<0.96 g/day) 283/1,041 1.29 (1.04, 1.60) 1.27 (1.04, 1.55)
High sodium  High n-3 PUFAs (>0.96 g/day) 746/2,225 1.48 (1.22,1.79) 1.31 (1.10, 1.56)
Low Cholesterol (<207.21
Low sodium mg/day) 495/2,108 1.00 1.00 RERI: -0.07 (-0.43, 0.30) ROR: 0.92 (0.70, 1.21)
High Cholesterol (>207.21
Low sodium mg/day) 376/1,158 1.45 (1.18,1.79) 1.43 (1.17, 1.76) rRERI: -0.03 (-0.39, 0.33)  rROR: 0.94 (0.71, 1.23)
Low Cholesterol (<207.21
High sodium  mg/day) 341/1,158 1.15 (0.94, 1.40) 1.18 (0.97, 1.43)
High Cholesterol (>207.21
High sodium  mg/day) 688/2,108 1.53(1.27,1.84) 1.59 (1.32,1.91)
Low Total Flavonoids
Low sodium (<48.08mg/day) 526/2,053 1.00 1.00 RERI: -0.16 (-0.48, 0.16) ROR: 0.87 (0.66, 1.14)
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Low sodium
High sodium

High sodium

Low sodium
Low sodium
High sodium
High sodium

Low sodium
Low sodium
High sodium
High sodium

Low sodium
Low sodium
High sodium
High sodium

Low sodium
Low sodium
High sodium

High sodium

Low sodium
Low sodium
High sodium

High sodium

Low sodium

Low sodium

High Total Flavonoids
(>48.08mg/day)
Low Total Flavonoids
(<48.08mg/day)
High Total Flavonoids
(>48.08mg/day)

High Flavonols (>8.86mg/day)
Low Flavonols (<8.86mg/day)
High Flavonols (>8.86mg/day)
Low Flavonols (<8.86mg/day)

Low Flavones (<3.50mg/day)
High Flavones (=3.50mg/day)
Low Flavones (<3.50mg/day)
High Flavones (>3.50mg/day)

Flavanones
No Flavanones
Flavanones
No Flavanones

Low Flavan_3_ols (<4.50
mg/day)
High Flavan_3 ols (>4.50
mg/day)
Low Flavan_3_ols (<4.50
mg/day)
High Flavan_3 ols (>4.50
mg/day)

Low Anthocyanidins (<3.13
mg/day)
High Anthocyanidins (>3.13
mg/day)
Low Anthocyanidins (<3.13
mg/day)
High Anthocyanidins (>3.13
mg/day)

Low Isoflavonoids (<15.94
mg/day)
High Isoflavonoids (>15.94
mg/day)

345/1,213
380/1,213

649/2,053

311/1,193
560/2,073
645/2,073
384/1,193

503/2,121
368/1,145
337/1,145
692/2,121

296/1,254
575/2,012
361/1,356
668/1,910

523/2,007
348/1,259
394/1,259

635/2,007

625/2,340
246/926
298/926

731/2,340

559/2,212

312/1,054

1.08 (0.87, 1.33)
1.26 (1.04, 1.52)

1.17 (0.97, 1.42)

1.00
1.13 (0.91, 1.40)
1.26 (1.02, 1.57)
1.28 (1.02, 1.62)

1.00
1.46 (1.19, 1.80)
1.30 (1.06, 1.59)
1.42 (1.18,1.71)

1.00
1.11 (0.90, 1.36)
1.10 (0.88, 1.39)
1.34 (1.09, 1.64)

1.00
1.01 (0.82, 1.24)
1.12 (0.92, 1.35)

1.23 (1.02, 1.47)

1.00
1.14 (0.91, 1.43)
1.13(0.92, 1.39)

1.27 (1.07, 1.51)

1.00

1.20 (0.97, 1.49)
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1.10 (0.90, 1.34)
1.16 (0.96, 1.41)

1.31 (1.10, 1.56)

1.00
1.08 (0.88, 1.33)
1.29 (1.06, 1.59)
1.23(0.99, 1.53)

1.00
1.21 (0.99, 1.47)
1.15 (0.95, 1.40)
1.40 (1.17, 1.67)

1.00
1.20 (0.98, 1.48)
1.29 (1.04, 1.60)
1.40 (1.13, 1.73)

1.00
1.04 (0.85, 1.27)
1.17 (0.96, 1.42)

1.27 (1.05, 1.52)

1.00
0.89 (0.70, 1.13)
1.05 (0.86, 1.28)

1.24 (1.05, 1.46)

1.00

1.17 (0.96, 1.43)

rRERI: 0.05 (-0.26, 0.35)

RERI: -0.11 (-0.44, 0.23)
rRERI: -0.15 (-0.47, 0.17)

RERI: -0.34 (-0.72, 0.04)
rRERI: 0.04 (-0.28, 0.36)

RERI: 0.13 (-0.17, 0.43)
rRERI: -0.10 (-0.43, 0.24)

RERI: 0.11 (-0.18, 0.40)

rRERI: 0.05 (-0.25, 0.35)

RERI: -0.00 (-0.34, 0.33)

rRERI: 0.30 (0.00, 0.60)

RERI: -0.56 (-0.93, -0.18)
rRERI: -0.38 (-0.73, -
0.02)

rROR: 1.02 (0.78, 1.34)

ROR: 0.90 (0.68, 1.19)
rROR: 0.88 (0.67, 1.15)

ROR: 0.75 (0.57, 0.99)
rROR: 1.00 (0.7, 1.32)

ROR: 1.10 (0.83, 1.45)
rROR: 0.90 (0.69, 1.18)

ROR: 1.10 (0.83, 1.44)

rROR: 1.04 (0.79, 1.35)

ROR: 0.98 (0.73, 1.32)

rROR: 1.33 (0.98, 1.80)

ROR: 0.63 (0.48, 0.84)

rROR: 0.73 (0.55, 0.96)



Low Isoflavonoids (<15.94

High sodium  mg/day) 360/1,054 1.49 (1.22, 1.81) 1.40 (1.16, 1.70)
High Isoflavonoids (>15.94
High sodium mg/day) 669/2,212 1.14 (0.94, 1.37) 1.19 (1.01, 1.42)

Notes: aOR: adjusted odds ratios; rOR: adjusted odds ratios with residual methods; SFAs: Saturated fatty acids; MUFAs: Monounsaturated Fatty acids; PUFAs: Polyunsaturated
fatty acids; RERI, relative excess risk due to interaction; ROR, ratio of odds ratios; rRERI, relative excess risk due to interaction with residual methods; rROR, ratio of odds ratios

with residual methods; Ca/Co: Cases/Controls; Numbers in bold face indicate statistically significant.

@ Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income 10 years ago (<1000,
1000 to <1500, 1500 to<2500, >2500), smoking (continuous, pack-years), alcohol consumption (continuous, g ethanol/day), H. pylori infection (positive/negative), family history
of stomach cancer (yes/no), BMI (<18.5, 18.5 to <24, 24 to <28, >28), exercise 10 years ago (yes/no), total energy intake (continuous, kcal/day).
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Table 3.13. The interactions between dietary fatty acids, total cholesterol, flavonoids and family history of stomach cancer on stomach

cancer

Family history of SC

Ca/Co

aOR(95%CI)?

rOR (95%CI)?

RERI

ROR

No
No
Yes
Yes

No
No
Yes
Yes

No
No
Yes
Yes

No
No
Yes
Yes

No
No
Yes
Yes

No
No
Yes
Yes

No

No

Yes

Yes

No

Low FAs (<24.75 g/day)
High FAs (>24.75 g/day)
Low FAs (<24.75 g/day)
High FAs (>24.75 g/day)

Low SFAs (<7.14 g/day)
High SFAs (=7.14 g/day)
Low SFAs (<7.14 g/day)
High SFAs (>7.14 g/day)

Low MUFAs (<9.85 g/day)
High MUFAs (=9.85 g/day)
Low MUFAs (<9.85 g/day)
High MUFAs (=9.85 g/day)

Low PUFAs (<6.93 g/day)
High PUFAs (>6.93 g/day)
Low PUFAs (<6.93 g/day)
High PUFAs (>6.93 g/day)

Low n-6 PUFASs (<5.97 g/day)
High n-6 PUFAs (=5.97 g/day)
Low n-6 PUFASs (<5.97 g/day)
High n-6 PUFAs (=5.97 g/day)

Low n-3 PUFAS (<0.96 g/day)
High n-3 PUFAS (>0.96 g/day)
Low n-3 PUFASs (<0.96 g/day)
High n-3 PUFAs (>0.96 g/day)

Low Cholesterol (<207.21
mg/day)

High Cholesterol (>207.21
mg/day)

Low Cholesterol (<207.21
mg/day)

High Cholesterol (>207.21
mg/day)

High Total Flavonoids
(>48.08mg/day)

720/3,122
991/3,048
67/144
122/218

728/3,120
983/3,050
71/146
118/216

720/3,111
991/3,059
71/155
118/207

763/3,122
948/3,048
63/144
126/218

779/3,118
932/3,052
63/148
126/214

735/3,121
976/3,049
60/145
129/217

741/3,066
970/3,104
95/200

94/162

889/3,062

1.00
1.31 (1.10, 1.56)
1.76 (1.20, 2.59)
2.30 (1.67, 3.15)

1.00
1.26 (1.06, 1.49)
1.77 (1.21, 2.58)
2.20 (1.60, 3.03)

1.00
1.31 (1.11, 1.55)
1.70 (1.16, 2.47)
2.37 (1.72, 3.26)

1.00

1.20 (1.00,1.43)
1.65 (1.12, 2.44)
2.18 (1.59, 3.00)

1.00
1.11(0.93, 1.32)
1.52 (1.03, 2.24)
2.12 (1.54, 2.92)

1.00

1.27 (1.07, 1.51)
1.56 (1.05, 2.33)
2.38 (1.74, 3.26)

1.00
1.36 (1.17, 1.59)
1.69 (1.22, 2.33)

2.51 (1.78, 3.53)

1.00
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1.00
1.14 (0.98, 1.32)
1.55 (1.11, 2.17)
2.26 (1.62, 3.14)

1.00
1.19 (1.02, 1.39)
1.64 (1.18, 2.28)
2.26 (1.62, 3.16)

1.00
1.20 (1.03, 1.40)
1.67 (1.20, 2.33)
2.22 (1.59, 3.09)

1.00

1.04 (0.90, 1.21)
1.50 (1.06, 2.12)
2.10 (1.53, 2.89)

1.00
1.02 (0.88, 1.18)
1.61 (1.15, 2.26)
1.94 (1.40, 2.68)

1.00

1.08 (0.93, 1.25)
1.49 (1.04, 2.12)
2.16 (1.57, 2.96)

1.00
1.33(1.14, 1.55)
158 (1.17, 2.12)

2.90 (1.99, 4.21)

1.00

RERI: 0.22 (-0.70, 1.14)
rRERI: 0.57 (-0.28, 1.43)

RERI: 0.17 (-0.73, 1.07)
rRERI: 0.43 (-0.45, 1.31)

RERI: 0.36 (-0.55, 1.28)
rRERI: 0.34 (-0.53, 1.22)

RERI: 0.33 (-0.54, 1.20)
rRERI: 0.56 (-0.24, 1.37)

RERI: 0.49 (-0.33, 1.32)
rRERI: 0.31 (-0.48, 1.10)

RERI: 0.55 (-0.34, 1.44)
rRERI: 0.60 (-0.22, 1.41)

RERI: 0.46 (-0.51, 1.42)

rRERI: 0.99 (-0.15, 2.13)

RERI: 0.01 (-0.80, 0.81)

ROR: 0.99 (0.62, 1.60)
rROR: 1.28 (0.81, 2.04)

ROR: 0.99 (0.62, 1.59)
rROR: 1.16 (0.73, 1.83)

ROR: 1.07 (0.66, 1.71)
rROR: 1.10 (0.70, 1.75)

ROR: 1.10 (0.68, 1.79)
rROR: 1.35 (0.85, 2.14)

ROR: 1.26 (0.78, 2.04)
rROR: 1.18 (0.75, 1.88)

ROR: 1.20 (0.74, 1.96)
rROR: 1.35 (0.85, 2.15)

ROR: 1.09 (0.69, 1.73)

rROR: 1.38 (0.86, 2.22)

ROR: 0.99 (0.62, 1.57)



No

Yes

Yes

No
No

Yes
Yes

No
No
Yes
Yes

No
No
Yes
Yes

No

No

Yes

Yes

No

No

Yes

Yes

No

No

Low Total Flavonoids
(<48.08mg/day)
High Total Flavonoids
(>48.08mg/day)
Low Total Flavonoids
(<48.08mg/day)

High Flavonols (>8.86mg/day)
Low Flavonols (<8.86mg/day)

High Flavonols (=8.86mg/day)
Low Flavonols (<8.86mg/day)

Low Flavones (<3.50mg/day)
High Flavones (>3.50mg/day)
Low Flavones (<3.50mg/day)
High Flavones (=3.50mg/day)

Flavanones
No Flavanones
Flavanones
No Flavanones

Low Flavan_3_ols (<4.50

mg/day)
High Flavan 3 ols (>4.50
mg/day)
Low Flavan_3_ols (<4.50
mg/day)
High Flavan_3 ols (>4.50
mg/day)
Low Anthocyanidins (<3.13
mg/day)
High Anthocyanidins (>3.13
mg/day)
Low Anthocyanidins (<3.13
mg/day)
High Anthocyanidins (>3.13
mg/day)
High Isoflavonoids (>15.94
mg/day)
Low Isoflavonoids (<15.94
mg/day)

822/3,108
105/204

84/158

870/3,085
841/3,085

86/181
103/181

767/3,096
944/3,074
73/170
116/192

591/2,432
1120/3,738
66/178
123/184

829/3,108
882/3,062
88/158

101/204

826/3,074
885/3,096
97/192

92/170

860/3,056

851/3,114

1.03 (0.88, 1.20)
1.76 (1.29, 2.41)

1.80 (1.26, 2.56)

1.00
1.08 (0.93, 1.27)

1.72 (1.22, 2.41)
1.95 (1.40, 2.71)

1.00
1.21 (1.04, 1.41)
1.58 (1.10, 2.26)
2.27 (1.66, 3.12)

1.00

1.13(0.97,1.32)
1.53 (1.05, 2.22)
2.17 (1.59, 2.96)

1.00
1.04 (0.90, 1.21)
1.79 (1.27, 2.51)

1.80 (1.30, 2.50)

1.00
1.10 (0.94, 1.29)
1.80 (1.30, 2.48)

1.87 (1.33, 2.63)

1.00

1.10 (0.94, 1.30)
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0.94 (0.81, 1.10)
1.99 (1.45, 2.74)

1.42 (1.01, 2.03)

1.00
1.06 (0.92, 1.24)

2.09 (1.47, 2.95)
1.65 (1.19, 2.28)

1.00
1.17 (1.01, 1.36)
1.62 (1.17, 2.24)
2.23 (1.60, 3.11)

1.00

1.12 (0.96, 1.31)
1.55 (1.06, 2.26)
2.14 (157, 2.92)

1.00
1.07 (0.92, 1.25)
1.98 (1.40, 2.79)

1.71 (1.23, 2.37)

1.00
1.01 (0.86, 1.19)
1.70 (1.27, 2.27)

1.90 (1.29, 2.79)

1.00

1.03 (0.84, 1.26)

rRERI: -0.51 (-1.28,
0.27)

RERI: 0.14 (-0.67, 0.96)
rRERI: -0.50 (-1.36,
0.36)

RERI: 0.49 (-0.37, 1.35)
rRERI: 0.44 (-0.43, 1.31)

RERI: 0.51 (-0.31, 1.34)
rRERI: 0.47 (-0.35, 1.29)

RERI: -0.02 (-0.82, 0.78)

rRERI: -0.34 (-1.18,
0.50)

RERI: -0.03 (-0.85, 0.79)

rRERI: 0.19 (-0.66, 1.04)

RERI: -0.11 (-0.95, 0.74)

rRERI: -0.01 (-0.30,
0.28)

rROR: 0.76 (0.48, 1.21)

ROR: 1.04 (0.66, 1.66)
rROR: 0.74 (0.47, 1.18)

ROR: 1.19 (0.75, 1.90)
rROR: 1.18 (0.74, 1.86)

ROR: 1.26 (0.78, 2.02)
rROR: 1.23 (0.77, 1.98)

ROR: 0.97 (0.61, 1.54)

rROR: 0.81 (0.51, 1.28)

ROR: 0.94 (0.60, 1.49)

rROR: 1.11 (0.68, 1.78)

ROR: 0.91 (0.56, 1.46)

rROR: 0.9 (0.76, 1.29)



Yes High Isoflavonoids (>15.94 121/210 1.82 (1.36, 2.45) 1.18 (0.93, 1.50)
mg/day)

Yes Low Isoflavonoids (<15.94 68/152 1.82 (1.24, 2.67) 1.20 (0.94, 1.52)
mg/day)

Notes: aOR: adjusted odds ratios; rOR: adjusted odds ratios with residual methods; SFAs: Saturated fatty acids; MUFAs: Monounsaturated fatty acids; PUFAs: Polyunsaturated
fatty acids; RERI, relative excess risk due to interaction; ROR, ratio of odds ratios; rRERI, relative excess risk due to interaction with residual methods; rROR, ratio of odds ratios
with residual methods; Ca/Co: Cases/Controls; Numbers in bold face indicate statistically significant.

@ Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income 10 years ago (<1000,

1000 to <1500, 1500 to<2500, >2500), smoking (continuous, pack-years), alcohol consumption (continuous, g ethanol/day), H. pylori infection (positive/negative), BMI (<18.5,
18.5 to <24, 24 to <28, >28), exercise 10 years ago (yes/no), dietary sodium intake (quartile levels of raw and energy-adjusted values), total energy intake (continuous, kcal/day).
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Table 3.14. Mediation effects of the modifiable risk factors on the relationships between dietary
fatty acids, cholesterol (High vs. Low) and stomach cancer

p for
NDE OR (95%CI)? NIE OR (95%CI)? Total Effect Mediated (%) NIE
Total fatty acids and
sC
Tobacco smoking 1.30 (1.09, 1.50) 1.00 (0.99, 1.01) 1.30 (1.09, 1.51) 11 0.62
Alcohol drinking 1.30 (1.09, 1.52) 1.00 (0.99, 1.00) 1.30 (1.09, 1.52) Not mediated -
H. pylori infection ~ 1.31 (1.09, 1.53) 1.01 (2.00, 1.01) 1.32 (1.10, 1.54) 2.4 0.20
Dietary sodium
intake 1.40 (1.16, 1.63) 0.98 (0.93, 1.04) 1.37 (1.15, 1.59) Not mediated -
SFAs and SC
Tobacco smoking 1.25 (1.05, 1.45) 1.00 (0.99, 1.01) 1.25 (1.05, 1.45) 1.8 0.46
Alcohol drinking 1.25 (1.04, 1.45) 1.00 (1.00, 1.00) 1.25 (1.04, 1.45) Not mediated -
H. pylori infection ~ 1.26 (1.05, 1.47) 1.01 (1.00, 1.02) 1.27 (1.05, 1.48) 3.8 0.12
Dietary sodium
intake 1.32(1.10, 1.54) 0.99 (0.94, 1.05) 1.31(1.10, 1.52) Not mediated -
MUFAs and SC
Tobacco smoking 1.31 (1.10, 1.52) 1.00 (0.99, 1.01) 1.31(1.11,1.52) 11 0.60
Alcohol drinking 1.30 (1.09, 1.51) 1.00 (1.00, 1.00) 1.30 (1.09, 1.51) Not mediated -
H. pylori infection  1.32 (1.10, 1.53) 1.01 (1.00, 1.01) 1.33(1.11, 1.54) 25 0.17
Dietary sodium
intake 1.40 (1.17, 1.63) 0.98 (0.93, 1.04) 1.37 (1.16, 1.59) Not mediated -
PUFAs and SC
Tobacco smoking 1.17 (0.98, 1.37) 1.00 (0.99, 1.01) 1.17 (0.98, 1.37) Not mediated -
Alcohol drinking 1.20 (0.99, 1.41) 1.00 (0.99, 1.00) 1.20 (0.99, 1.40) Not mediated -
H. pylori infection ~ 1.21 (1.00, 1.42) 1.00 (0.99. 1.01) 1.21 (1.00, 1.42) 2.2 0.4
Dietary sodium
intake 1.28 (1.06, 1.50) 1.00 (0.94, 1.07) 1.28 (1.07, 1.49) 1.0 0.95
n-6 PUFAs and SC
Tobacco smoking 1.11 (0.93, 1.29) 1.00 (0.99, 1.01) 1.11 (0.93, 1.29) Not mediated -
Alcohol drinking 1.13(0.93, 1.32) 1.00 (0.99, 1.00) 1.13(0.93, 1.32) Not mediated -
H. pylori infection ~ 1.13 (0.94, 1.33) 1.00 (1.00, 1.01) 1.14 (0.94,1.33) 4.1 0.32
Dietary sodium
intake 1.21 (1.00, 1.42) 0.99 (0.93, 1.05) 1.20 (1.00, 1.40) Not mediated -
n-3 PUFAs and SC
Tobacco smoking 1.28 (1.08, 1.48) 1.00 (0.99, 1.01) 1.28 (1.08, 1.48) Not mediated -
Alcohol drinking 1.27 (1.06, 1.48) 1.00 (1.00, 1.00) 1.27 (1.06, 1.48) 0.0 0.97
H. pylori infection ~ 1.29 (1.08, 1.51) 1.01 (2.00, 1.02) 1.30 (1.09, 1.52) 24 0.28
Dietary sodium
intake 1.37 (1.14, 1.60) 0.99 (0.93, 1.05) 1.36 (1.14, 1.57) Not mediated -
Cholesterol and SC
Tobacco smoking 1.35 (1.15, 1.54) 1.00 (0.99, 1.01) 1.35 (1.15, 1.54) 0.1 0.96
Alcohol drinking 1.39 (1.18, 1.59) 1.00, 0.99, 1.00) 1.39 (1.18, 1.59) Not mediated -
H. pylori infection ~ 1.37 (1.17, 1.57) 1.00 (1.00, 1.01) 1.37 (1.17, 1.58) 1.1 0.31
Dietary sodium
intake 1.40 (1.19, 1.61) 1.01 (0.97, 1.06) 1.42 (1.22, 1.63) 4.1 0.6

Notes: NDE, natural direct effect; NIE, natural indirect effect. Not mediated: natural direct or indirect effect to be larger than the
total effect, the proportion mediated is not meaningful; Numbers in bold face indicate statistically significant.

8 Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high
school or above), income 10 years ago (<1000, 1000 to <1500, 1500 to<2500, >2500), smoking (continuous, pack-years), alcohol
consumption (continuous, g ethanol/day), H. pylori infection (positive/negative), family history of stomach cancer (yes/no), BMI
(<18.5, 18.5 to <24, 24 to <28, >28), exercise 10 years ago (yes/no), dietary sodium intake (quartile levels), total energy intake
(continuous, kcal/day), except for the corresponding variables used for mediation.
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Table 3.15. Mediation effects of the modifiable risk factors on the relationships between dietary
fatty acids, cholesterol (High vs. Low) and stomach cancer using residual methods

rNDE OR rNIE OR p for
(95%Cl)? (95%Cl)? Total Effect Mediated (%) rNIE
Total Fatty acids and SC
Tobacco smoking 1.16 (1.00, 1.32) 1.00 (0.99, 1.01) 1.16 (1.00, 1.32) Not mediated -
Alcohol drinking 1.14 (0.97, 1.30) 1.00 (0.99, 1.01) 1.13 (0.97, 1.30) Not mediated -
H. pylori infection 1.16 (0.99, 1.33) 1.00 (1.00, 1.01) 1.16 (0.99, 1.33) 1.8 0.45
Dietary sodium intake 1.20 (1.02, 1.38) 1.02 (0.96, 1.09) 1.23 (1.06, 1.40) 12.9 0.44
SFAs and SC
Tobacco smoking 1.21 (1.04, 1.38) 1.00 (0.98, 1.01) 1.20 (1.03, 1.37) Not mediated -
Alcohol drinking 1.18 (1.01, 1.35) 1.00 (0.99, 1.01) 1.18 (1.00, 1.35) Not mediated -
H. pylori infection 1.21 (1.03, 1.39) 1.00 (1.00, 1.01) 1.21 (1.03, 1.39) 1.2 0.57
Dietary sodium intake 1.26 (1.07, 1.45) 1.01 (0.95, 1.07) 1.27 (1.09, 1.45) 4.2 0.76
MUFAs and SC
Tobacco smoking 1.21 (1.04, 1.38) 1.00 (0.98, 1.01) 1.20 (1.03, 1.37) Not mediated -
Alcohol drinking 1.18 (1.01, 1.36) 1.00 (0.99, 1.00) 1.18 (1.01, 1.35) Not mediated -
H. pylori infection 1.22 (1.04, 1.39) 1.00 (0.99, 1.01) 1.22 (1.04, 1.40) 1.1 0.63
Dietary sodium intake 1.26 (1.07, 1.45) 1.01 (0.96, 1.07) 1.28 (1.10, 1.46) 6.7 0.62
PUFAs and SC
Tobacco smoking 1.08 (0.93, 1.23) 0.99 (0.98, 1.01) 1.07 (0.92, 1.22) Not mediated -
Alcohol drinking 1.06 (0.91, 1.22) 1.00 (1.00, 1.01) 1.06 (0.91, 1.22) 2.0 0.57
H. pylori infection 1.07 (0.92, 1.22) 1.00 (0.99, 1.01) 1.07 (0.92, 1.23) 2.2 0.68
Dietary sodium intake 1.13 (0.96, 1.30) 1.01 (0.94, 1.08) 1.14 (0.99, 1.30) 9.6 0.72
n-6 PUFAs and SC
Tobacco smoking 1.05 (0.90, 1.19) 0.99 (0.98, 1.01) 1.04 (0.90, 1.18) Not mediated -
Alcohol drinking 1.03 (0.88, 1.18) 1.00 (1.00, 1.00) 1.03 (0.88, 1.18) 2.6 0.64
H. pylori infection 1.03 (0.88, 1.18) 1.00 (1.00, 1.01) 1.03 (0.88, 1.18) 5.1 0.59
Dietary sodium intake 1.08 (0.92, 1.24) 1.03 (0.96, 1.10) 1.11 (0.96, 1.26) 26.9 0.43
n-3 PUFAs and SC
Tobacco smoking 1.12 (0.97, 1.28) 0.99 (0.98, 1.01) 1.12 (0.96, 1.27) Not mediated -
Alcohol drinking 1.07 (0.92, 1.23) 1.00 (0.99, 1.01) 1.07 (0.91, 1.22) Not mediated -
H. pylori infection 1.11 (0.95, 1.27) 1.00 (0.99, 1.01) 1.11(0.95, 1.27) 2.0 0.60
Dietary sodium intake 1.15(0.98, 1.32) 1.02 (0.96, 1.09) 1.18 (1.01, 1.34) 15.7 0.47
Cholesterol and SC
Tobacco smoking 1.32 (1.13, 1.50) 1.00 (0.99, 1.01) 1.32 (1.13, 1.50) Not mediated -
Alcohol drinking 1.36 (1.17, 1.56) 1.00 (1.00, 1.00) 1.36 (1.17, 1.56) Not mediated -
H. pylori infection 1.37 (1.17,1.57) 1.00 (1.00, 1.01) 1.37(1.17, 1.57) 15 0.27
Dietary sodium intake 1.39 (1.19, 1.60) 1.02 (0.98, 1.06) 1.42 (1.22,1.62) 6.7 0.31

Notes: rNDE, natural direct effect with residual methods; rNIE, natural indirect effect with residual methods; SFAs: Saturated
fatty acids; MUFAs: Monounsaturated fatty acids; PUFAs: Polyunsaturated fatty acids. Not mediated: natural direct or indirect
effect to be larger than the total effect, the proportion mediated is not meaningful; Numbers in bold face indicate statistically
significant.

@ Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high
school or above), income 10 years ago (<1000, 1000 to <1500, 1500 to<2500, >2500), smoking (continuous, pack-years), alcohol
consumption (continuous, g ethanol/day), H. pylori infection (positive/negative), family history of stomach cancer (yes/no), BMI
(<18.5, 18.5 to <24, 24 to <28, >28), exercise 10 years ago (yes/no), dietary sodium intake (quartile levels), total energy intake
(continuous, kcal/day), except for the corresponding variables used for mediation.
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Table 3.16. Mediation effects of the modifiable risk factors on the relationships between dietary
flavonoids (High vs. Low) and stomach cancer

p for
NDE OR (95%CI)? NIE OR (95%CI)? Total Effect Mediated (%) NIE
Total flavonoids and
sC
Tobacco smoking 1.00 (0.86, 1.14) 1.03 (1.00, 1.05) 1.02 (0.88, 1.17) Not mediated -
Alcohol drinking 1.00 (0.85, 1.15) 0.99 (0.97,1.01) 0.99 (0.84, 1.14) 76.9 0.33
H. pylori infection 0.97 (0.82,1.12) 1.00 (1.00, 1.01) 0.97 (0.83,1.12) Not mediated -
Dietary sodium
intake 1.01 (0.86, 1.16) 1.02 (0.98, 1.05) 1.02 (0.87,1.17) 61.9 0.42
Flavonols and SC
Tobacco smoking 0.96 (0.83, 1.10) 1.03 (1.01, 1.06) 0.99 (0.85, 1.14) Not mediated -
Alcohol drinking 0.95 (0.80, 1.09) 1.00 (0.98, 1.01) 0.94 (0.80, 1.08) 79 0.61
H. pylori infection 0.92 (0.78, 1.06) 1.00 (1.00, 1.01) 0.92 (0.78, 1.06) Not mediated -
Dietary sodium
intake 0.93(0.79, 1.07) 1.05 (1.00, 1.10) 0.98 (0.83,1.12) Not mediated -
Flavones and SC
Tobacco smoking 1.21 (1.04, 1.38) 1.02 (1.00,1.03) 1.23 (1.06, 1.41) 8.8 0.03
Alcohol drinking 1.23 (1.05, 1.42) 1.00 (0.99, 1.00) 1.23 (1.05, 1.41) Not mediated -
H. pylori infection 1.23(1.04, 1.41) 1.00 (0.99, 1.01) 1.23 (1.05, 1.41) 1.0 0.63
Dietary sodium
intake 1.30 (1.10, 1.49) 0.99 (0.95, 1.04) 1.29 (1.10, 1.47) Not mediated -
Flavanones and SC
Tobacco smoking 0.89 (0.77, 1.02) 1.01 (1.00, 1.02) 0.90 (0.77, 1.03) Not mediated -
Alcohol drinking 0.86 (0.74, 0.99) 1.00 (1.00, 1.01) 0.87 (0.74, 0.99) Not mediated -
H. pylori infection 0.86 (0.74, 0.99) 1.00 (1.00, 1.00) 0.86 (0.74, 0.99) Not mediated -
Dietary sodium
intake 0.86 (0.73,0.98) 1.00 (0.98, 1.01) 0.85(0.73,0.98) 29 0.43
Flavan_3 ols and SC
Tobacco smoking 1.02 (0.88, 1.16) 1.03 (1.01, 1.05) 1.05 (0.90, 1.19) 59.8 0.01
Alcohol drinking 1.07 (0.91, 1.22) 0.99 (0.97,1.01) 1.06 (0.91, 1.21) Not mediated -
H. pylori infection 1.04 (0.89, 1.19) 1.00 (0.99, 1.00) 1.04 (0.89, 1.18) Not mediated -
Dietary sodium
intake 1.05 (0.90, 1.20) 1.04 (1.00, 1.07) 1.09 (0.93, 1.24) 43.0 0.06
Anthocyanidins and
SC
Tobacco smoking 1.05 (0.89, 1.21) 1.01 (1.00, 1.02) 1.06 (0.90, 1.22) 10.6 0.21
Alcohol drinking 1.10 (0.93, 1.27) 1.00 (0.99, 1.00) 1.10 (0.93, 1.27) Not mediated -
H. pylori infection 1.09 (0.92, 1.26) 1.00 (1.00, 1.01) 1.10 (0.92, 1.27) 21 0.51
Dietary sodium
intake 1.13 (0.94, 1.32) 1.05 (0.95, 1.14) 1.18 (1.02, 1.35) 27.9 0.32
Isoflavonoids and SC
Tobacco smoking 0.94 (0.80, 1.09) 0.99 (0.98, 1.00) 0.94 (0.80, 1.08) 11.2 0.23
Alcohol drinking 0.93 (0.79, 1.08) 1.00 (1.00, 1.00) 0.93 (0.79, 1.08) 1.3 0.62

H. pylori infection
Dietary sodium
intake

0.91 (0.77, 1.06)

1.01 (0.84, 1.17)

1.00 (1.00, 1.01)

0.98 (0.92, 1.04)

0.92 (0.77, 1.06)

0.99 (0.84, 1.14)

Not mediated

Not mediated

Notes: NDE, natural direct effect; NIE, natural indirect effect. Not mediated: natural direct or indirect effect to be larger than the
total effect, the proportion mediated is not meaningful; Numbers in bold face indicate statistically significant.

@ Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high
school or above), income 10 years ago (<1000, 1000 to <1500, 1500 to<2500, >2500), smoking (continuous, pack-years), alcohol
consumption (continuous, g ethanol/day), H. pylori infection (positive/negative), family history of stomach cancer (yes/no), BMI
(<18.5, 18.5 to <24, 24 to <28, >28), exercise 10 years ago (yes/no), dietary sodium intake (quartile levels), total energy intake
(continuous, kcal/day), except for the corresponding variables used for mediation.
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Table 3.17. Mediation effects of the modifiable risk factors on the relationships between dietary

flavonoids (High vs. Low) and stomach cancer using residual methods

rNDE OR p for
(95%CI)? rNIE OR (95%CI)? Total Effect Mediated (%) rNIE
Total flavonoids and
sC
Tobacco smoking 1.09 (0.94, 1.24) 1.02 (1.00, 1.04) 1.11 (0.96, 1.27) 19.2 0.04
Alcohol drinking 1.11 (0.95, 1.27) 0.99 (0.97, 1.01) 1.10 (0.94, 1.25) Not mediated -
H. pylori infection ~ 1.08 (0.93, 1.24) 1.00 (1.00, 1.01) 1.09 (0.93, 1.24) 2.4 0.45
Dietary sodium
intake 1.11 (0.95, 1.27) 1.04 (0.99, 1.08) 1.15(0.99, 1.31) 285 0.08
Flavonols and SC
Tobacco smoking 0.99 (0.86, 1.13) 1.03 (1.00, 1.05) 1.02 (0.88, 1.16) Not mediated -
Alcohol drinking 0.98 (0.84,1.12) 1.00 (0.98, 1.02) 0.98 (0.84, 1.12) 10.7 0.82
H. pylori infection ~ 0.96 (0.83, 1.10) 1.00 (1.00, 1.01) 0.97 (0.83, 1.11) Not mediated -
Dietary sodium
intake 0.98 (0.84, 1.12) 1.05 (1.01, 1.09) 1.03(0.88, 1.17) Not mediated -
Flavones and SC
Tobacco smoking 1.16 (1.00, 1.31) 1.02 (1.00, 1.03) 1.18 (1.02, 1.34) 10.5 0.03
Alcohol drinking 1.20 (1.03, 1.36) 1.00 (0.99, 1.01) 1.19 (1.03, 1.36) Not mediated -
H. pylori infection ~ 1.19 (1.02, 1.36) 1.01 (1.00, 1.02) 1.20 (1.03, 1.37) 3.9 0.15
Dietary sodium
intake 1.21 (1.04, 1.38) 1.03 (0.99, 1.08) 1.25(1.08, 1.42) 15.5 0.14
Flavanones and SC
Tobacco smoking 0.87 (0.74, 0.99) 1.01 (0.99, 1.02) 0.87 (0.74, 1.00) Not mediated -
Alcohol drinking 0.87 (0.74, 1.00) 1.00 (0.99, 1.00) 0.87 (0.74, 1.00) 14 0.53
H. pylori infection  0.87 (0.74, 1.00) 1.00 (1.00, 1.01) 0.87(0.74, 1.01) Not mediated -
Dietary sodium
intake 0.88 (0.74, 1.00) 1.02 (1.00, 1.04) 0.89 (0.76, 1.03) Not mediated -
Flavan_3 ols and SC
Tobacco smoking 1.02 (0.87, 1.16) 1.03 (1.01, 1.05) 1.05 (0.90, 1.20) 59.3 0.01
Alcohol drinking 1.08 (0.92, 1.24) 0.99 (0.97,1.01) 1.07 (0.91, 1.22) Not mediated -
H. pylori infection ~ 1.04 (0.89, 1.20) 1.00 (0.99, 1.00) 1.04 (0.89, 1.20) Not mediated -
Dietary sodium
intake 1.06 (0.90, 1.22) 1.03 (1.00, 1.06) 1.09 (0.93, 1.25) 36.0 0.05
Anthocyanidins and
SC
Tobacco smoking 0.97 (0.82,1.12) 1.00 (0.99, 1.01) 0.97 (0.82, 1.13) Not mediated -
Alcohol drinking 1.00 (0.84, 1.16) 1.00 (1.00, 1.00) 1.00 (0.84, 1.16) Not mediated -
H. pylori infection  1.02 (0.86, 1.18) 1.00 (1.00, 1.01) 1.02 (0.86, 1.19) 8.4 0.54
Dietary sodium
intake 0.97 (0.80, 1.14) 1.16 (1.04, 1.28) 1.13 (0.96, 1.29) Not mediated -
Isoflavonoids and SC
Tobacco smoking ~ 0.98 (0.84, 1.11) 0.99 (0.98, 1.00) 0.97 (0.83, 1.10) 27.1 0.18
Alcohol drinking 0.98 (0.84, 1.11) 1.00 (1.00, 1.00) 0.98 (0.84, 1.11) Not mediated -
H. pylori infection ~ 0.97 (0.83, 1.11) 1.01 (1.00, 1.02) 0.98 (0.84, 1.12) Not mediated -
Dietary sodium
intake 1.04 (0.88, 1.19) 1.01 (0.94, 1.07) 1.05(0.91,1.19) 17.7 0.82

Notes: rNDE, natural direct effect with residual methods; rNIE, natural indirect effect with residual methods. Not mediated:
natural direct or indirect effect to be larger than the total effect, the proportion mediated is not meaningful; Numbers in bold face
indicate statistically significant.

@ Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high
school or above), income 10 years ago (<1000, 1000 to <1500, 1500 to<2500, >2500), smoking (continuous, pack-years), alcohol
consumption (continuous, g ethanol/day), H. pylori infection (positive/negative), family history of stomach cancer (yes/no), BMI
(<18.5, 18.5 to <24, 24 to <28, >28), exercise 10 years ago (yes/no), dietary sodium intake (quartile levels), total energy intake
(continuous, kcal/day), except for the corresponding variables used for mediation.
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Table 4.1. Demographic characteristics and main risk factors of stomach cancer and

population controls (Cases=1,327, Controls=6,056)

Cases (n=1,327)

Controls (n=6,056)

p_
n % n % value*

Variables
County
Dafeng 498 37.5 2387 39.4
Ganyu 328 24.7 1755 29
Chuzhou 404 304 1039 172 <0001
Tongshan 97 7.3 875 145
Gender
Male 1010 76.1 4382 724 0.005
Female 317 23.9 1674 27.6 '
Age
<50 128 9.7 648 10.7
50-59 286 21.6 1366 22.6 0.12
60-69 478 36 1977 32.7 '
>70 435 32.8 2065 34.1
Mean (SD) 63.9 10.5 63.8 11.1 0.84
Education
Iliterate 659 49.8 2943 48.7
Primary school 460 34.7 1902 31.5 0.001
Middle school 169 12.8 941 15.6 '
High school or above 31 2.7 223 4.3
Income 10 years ago (Yuan/year)
<1000 315 24.4 1265 21.2
1000-1499 261 20.2 1124 18.8 0.003
1500-2499 351 27.2 1604 26.9 '
>2500 364 28.2 1979 33.1
Body mass index (kg/m2)
<18.5 229 17.3 374 6.2
18.5-<24 898 68.0 3681 61.1 <0.001
24-<28 157 11.9 1617 26.8 '
>28 37 2.8 355 5.9
Daily energy intake (kcal/day): Mean (SD) 2244.1 847.0 2145.6 808.2 <0.001
Tobacco smoking
Never 469 35.3 2859 47.2
Ever 858 64.7 3197 52.8 <0.001
Pack-years of tobacco smoking
Never 469 38.8 2859 50.8
1to19 155 12.8 700 12.4 <0.001
20-39 223 18.4 979 17.4 '
>40 363 30.0 1087 19.3
Alcohol drinking

Never 610 46.0 2941 48.6

Ever 717 54.0 3115 51.4 0.09
Family history of stomach cancer
No 1179 88.9 5708 94.3 <0.001
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Yes

Exercise ten years ago
No

Yes

H. pylori infection

No

Yes

148

950
377

239
779

11.2

71.6
28.4

235
76.5

348

4298
1758

1499
3546

5.8

71
29

29.7
70.3

0.65

<0.001

“ Based on the chi-square test; t-test for the mean.
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Table 4.2. Distribution and odds ratios of modified Chinese Healthy Eating Index (mCHEI) components for cases and

controls

Intakes per day

Per IQR increase

mCHEI components Unit Cases (n=1,327) Controls (n=6,056) Model 1 Model 2
Total grains g 492.6+£205.2 (287.7) 482.3+£199.2 (282.8) 0.92 (0.78, 1.09) 0.88 (0.71, 1.09)
Whole grains and mixed 1.01 (0.97, 1.05)
beans g 9.05+13.5 (9.7) 9.21+18.0 (9.7) 0.99 (0.96, 1.03)

Tubers*** g 15.9+24.8 (16.9) 18.2+28.5 (18.4) 0.96 (0.91, 1.01) 0.98 (0.92, 1.04)
Total vegetables g 221.9+163.2 (173.3) 217.0+£173.5 (178.7) 1.02 (0.95, 1.09) 1.05 (0.96, 1.14)
Dark vegetables g 120.1+110.3 (114.6) 123.9+134.4 (113.9) 0.95 (0.90, 1.01) 0.95 (0.88, 1.02)
Fruits** g 38.4+46.5 (37.2) 44.2+59.9 (42.8) 0.93 (0.88, 0.98) 0.97 (0.91, 1.03)
Dairy g 5.35+23.8 (0.0) 5.45+26.5 (0.0) 1.01 (0.99, 1.02) 1.01 (0.99, 1.02)
Soybeans g 76.3+£79.0 (73.0) 72.2+74.6 (70.8) 1.03 (0.97, 1.09) 1.02 (0.95, 1.10)
Fish and seafood*** g 26.3+41.5 (24.7) 23.1+36.6 (22.7) 1.02 (0.99, 1.06) 1.04 (0.99, 1.09)
Red meat*** g 51.7+51.4 (48.8) 44.1+47.0 (43.8) 1.01 (0.95, 1.08) 1.01 (0.92, 1.10)
Poultry g 3.17+6.8 (3.7) 3.66+10.4 (3.3) 0.97 (0.94, 0.997) 0.99 (0.95, 1.03)
Eggs g 39.4+42.6 (36.1) 40.2+46.0 (36.3) 1.03 (0.97, 1.08) 1.09 (1.02, 1.16)
Seeds and nuts g 7.09+£16.4 (6.8) 6.90+£12.4 (6.8) 1.02 (0.99, 1.05) 1.02 (0.98, 1.06)
Sodium** mg  1746.5+2461.9 (1393.2) 1558.4+1638.8 (1404.3) 1.06 (1.02, 1.12) 1.08 (1.02, 1.14)
Added sugars g 7.51+7.8 (5.0) 7.44+10.6 (5.0) 1.00 (0.98, 1.03) 1.02 (0.99, 1.05)
Alcohol*** g 32.7+50.4 (57.1) 26.9+44.9 (42.9) 1.10 (1.04, 1.16) 1.04 (0.96, 1.12)
Fat*** g 42.4+29.8 (30.7) 38.7+28.3 (30.1) 1.01 (0.93, 1.10) 1.03 (0.93, 1.14)

Value presented as mean +SD (IQR); t-test for normal distribution and Mann-Whitney test for non-normal distribution (*p<.05,
**p<,01, ***p<.001); Numbers in bold face indicate statistically significant.

Model 1: Adjusted for age, gender, county, total energy intake.

Model 2: Adjusted for model 1 in addition to tobacco smoking (yes vs. no), pack year of smoking, H. pylori infection status, family
history of stomach cancer, body mass index (continuous), education level (illiterate, primary, middle, high school or above), and
income ten years ago (continuous).
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Table 4.3. Odds ratios and 95% confidence intervals for stomach cancer by each component of dietary recommendation

adherence scores

Components

OR (95%ClI)

MCHEI score

Model 1

Model 2

HEI-2015 score

Model 1

Model 2

Total grains

Whole grains and mixed beans

Tubers

Total vegetables
Dark vegetables
Total fruits
Dairy

Soybeans

Fish and seafood
Red meat
Poultry

Eggs

Seeds and nuts
Sodium

Added sugars
Alcohol

Fat

Whole fruit
Greens and beans
Whole grains

Total protein foods
Seafood and plant proteins

Refined grains
Saturated fats

1.07 (0.91, 1.26)
1.03 (0.96, 1.10)
0.94 (0.89, 0.99)
1.05 (1.00, 1.10)
0.99 (0.96, 1.03)
0.97 (0.94, 1.00)
1.07 (0.94, 1.23)
1.02 (0.97, 1.07)
1.03 (0.99, 1.07)
0.99 (0.88, 1.11)
0.94 (0.87, 1.01)
1.02 (0.98, 1.06)
1.00 (0.97, 1.03)
0.96 (0.93, 0.99)
1.12 (0.83, 1.52)
0.95 (0.93, 0.98)
1.00 (0.99, 1.02)

0.97 (0.80, 1.19)
1.11 (1.02, 1.22)
0.98 (0.92, 1.05)
1.06 (1.00, 1.12)
1.00 (0.95, 1.05)
1.00 (0.96, 1.05)
1.15 (0.96, 1.38)
1.00 (0.94, 1.06)
1.05 (1.00, 1.11)
0.94 (0.81, 1.10)
0.97 (0.88, 1.07)
1.08 (1.02, 1.13)
0.99 (0.96, 1.04)
0.95 (0.91, 0.99)
0.92 (0.65, 1.32)
0.99 (0.95, 1.03)
0.99 (0.97, 1.02)

1.03 (0.99, 1.08)

0.94 (0.88, 1.01)
1.04 (0.96, 1.13)

0.97 (0.95, 0.99)
1.04 (0.90, 1.20)

0.97 (0.94, 1.01)
0.96 (0.92, 1.00)
0.98 (0.94, 1.03)
1.01 (0.98, 1.05)
1.04 (0.98, 1.10)
1.03 (0.96, 1.10)
0.97 (0.91, 1.03)
0.97 (0.90, 1.04)

1.05 (0.99, 1.11)

1.01 (0.93, 1.10)
1.10 (0.98, 1.23)

0.97 (0.94, 0.99)
0.95 (0.79, 1.14)

0.96 (0.92, 1.01)
1.01 (0.96, 1.07)
1.00 (0.94, 1.06)
1.00 (0.95, 1.05)
1.04 (0.97, 1.11)
1.02 (0.94, 1.11)
1.01 (0.93, 1.08)
0.92 (0.83, 1.02)

Note: mCHEI, modified Chinese Healthy Eating Index; HEI, Healthy Eating Index; Numbers in bold face indicate statistically significant.
Model 1: Adjusted for age, gender, county, total energy intake.

Model 2: Adjusted for model 1 in addition to tobacco smoking (yes vs. no), pack year of smoking, H. pylori infection status, family
history of stomach cancer, body mass index (continuous), education level (illiterate, primary, middle, high school or above), and income
ten years ago (continuous).
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Table 4.4. Odds ratios and 95% confidence intervals for stomach cancer by quartiles of dietary recommendation adherence
scores

Quartiles of dietary recommendation adherence scores

[ Il Il v p-trend per 10-point increase
mCHEI score
Total population
Case/Control 379/1514 337/1514 328/1514 283/1514
Crude 1.00 0.89 (0.76, 1.05) 0.87 (0.73, 1.02) 0.75 (0.63, 0.89) 0.001 0.83 (0.77, 0.90)
Model 1 1.00 1.00 (0.84, 1.18) 1.04 (0.88, 1.24) 0.98 (0.82, 1.18) 0.98 0.96 (0.88, 1.05)
Model 2 1.00 1.05 (0.85, 1.29) 1.03(0.83, 1.28) 1.18 (0.94, 1.48) 0.22 1.05(0.94, 1.17)
HEI-2015 score
Total population
Case/Control 360/1514 282/1514 397/1514 288/1514
Crude 1.00 0.80 (0.68, 0.95) 1.10 (0.94, 1.29) 0.78 (0.66, 0.93) 0.26 0.94 (0.86, 1.02)
Model 1 1.00 0.77 (0.65, 0.92) 1.09 (0.92, 1.28) 0.85(0.71, 1.01) 0.65 0.96 (0.88, 1.05)
Model 2 1.00 0.72 (0.58, 0.90) 1.09 (0.89, 1.34) 0.87 (0.69, 1.08) 0.98 0.98 (0.87, 1.10)

Note: mCHEI, modified Chinese Healthy Eating Index; HEI, Healthy Eating Index; Numbers in bold face indicate statistically significant.

Model 1: Adjusted for age, gender (only for total population), county, total energy intake.

Model 2: Adjusted for model 1 in addition to tobacco smoking (yes vs. no), pack year of smoking, H. pylori infection status, family history of stomach
cancer, body mass index (continuous), education level (illiterate, primary, middle, high school or above), and income ten years ago (continuous).
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Table 4.5. Odds ratios and 95% confidence intervals for stomach cancer per 10-point increase of dietary recommendation
adherence scores in stratified analyses

Crude

MCHEI score
Model 1

Model 2

Crude

HEI-2015
Model 1

Model 2

Gender

Female

Male

p for interaction
Tobacco smoking
Non-smoker
Smoker

p for interaction
H. pylori infection
Negative
Positive

p for interaction
Family history of
stomach cancer
No

Yes

p for interaction
Body mass index
<24 (kg/m?)

>24 (kg/m?)

p for interaction

0.95 (0.81, 1.13)
0.81 (0.73, 0.89)

0.86 (0.75, 0.98)
0.84 (0.76, 0.93)

0.80 (0.66, 0.97)
0.78 (0.70, 0.87)

0.84 (0.77, 0.91)
0.87 (0.65, 1.16)

0.81 (0.74, 0.88)
1.00 (0.82, 1.23)

1.04 (0.87, 1.25)
0.94 (0.85, 1.04)

0.97 (0.84, 1.12)
0.97 (0.87, 1.09)

1.04 (0.85, 1.28)
0.96 (0.85, 1.08)

0.95 (0.87, 1.04)
1.12 (0.82, 1.53)

0.94 (0.86, 1.04)
1.09 (0.87, 1.36)

1.10 (0.89, 1.37)
1.02 (0.89, 1.16)
0.13

1.07 (0.90, 1.28)
1.00 (0.87, 1.15)
0.62

1.14 (0.91, 1.43)
1.02 (0.90, 1.16)
0.57

1.03 (0.92, 1.16)
1.24 (0.85, 1.82)
0.64

0.97 (0.86, 1.10)
1.29 (0.98, 1.69)
0.02

1.07 (0.89, 1.27)
0.90 (0.8, 0.99)

0.96 (0.84, 1.11)
0.90 (0.80, 0.998)

0.89 (0.73, 1.08)
0.90 (0.80, 1.01)

0.94 (0.86, 1.02)
0.99 (0.73, 1.35)

0.92 (0.84, 1.01)
1.06 (0.85, 1.32)

1.05 (0.87, 1.26)
0.93 (0.84, 1.03)

0.96 (0.83, 1.11)
0.94 (0.84, 1.05)

0.95 (0.78, 1.17)
0.93 (0.83, 1.06)

0.96 (0.88, 1.05)
1.16 (0.84, 1.60)

0.94 (0.85, 1.04)
1.06 (0.84, 1.32)

1.06 (0.84, 1.34)
0.94 (0.82, 1.07)
0.12

0.98 (0.82, 1.18)
0.94 (0.82, 1.09)
0.97

1.04 (0.83, 1.31)
0.96 (0.84, 1.10)
0.68

0.98 (0.88, 1.11)
1.09 (0.74, 1.61)
0.83

0.91 (0.80, 1.04)
1.19 (0.89, 1.60)
0.09

Note: mCHEI, modified Chinese Healthy Eating Index; HEI, Healthy Eating Index; Numbers in bold face indicate statistically significant.
Model 1: Adjusted for age, gender, county, total energy intake.
Model 2: Adjusted for model 1 in addition to tobacco smoking (yes vs. no), pack year of smoking, H. pylori infection status, family history of
stomach cancer, body mass index (continuous), education level, and income ten years ago, except for the corresponding variables used for

stratification.
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Table 4.6. Score and weighting of modified Chinese Healthy Eating Index (mCHEI) in the

Jiangsu case-control study

Standard for Standard for 0 Control

Components Weighting maximum points points Case (n=1,327) (n=6,056) p-value
Total grains 5 >2.5SP/1000kcal 0 4.95+0.4 (0.0) 4.94+0.4 (0.0)  0.94°
Whole grains
and mixed
beans 5 >0.6SP/1000kcal 0 0.69+0.9 (0.8) 0.70+0.9 (0.8)  0.922
Tubers 5 >0.3SP/1000kcal 0 1.11+1.3 (1.3) 1.32+1.4 (1.5)  <0.0012
Total
vegetables 5 >1.9SP/1000kcal 0 2.53%£1.4 (2.0) 2.52+1.4 (2.1) 0.85°
Dark
vegetables 5 >0.9SP/1000kcal 0 2.61+1.6 (2.9) 2.66+1.6 (3.0) 0.36*
Fruits 10 >1.1SP/1000kcal 0 1.59+1.8 (1.7) 1.83+x2.0 (1.9) <0.0012
Dairy 5 >0.5SP/1000kcal 0 0.10+0.4 (0.0) 0.11+0.5(0.0) 0.57°
Soybeans 5 >0.4SP/1000kcal 0 4.32+1.3 (0.7) 4.28+13(1.0) 0.26°
Fish and
seafood 5 >0.6SP/1000kcal 0 1.75%1.5 (2.0) 1.61+1.5(1.9) 0.0032
Red meat 5 <0.4SP/1000kcal >3.5SP/1000kcal 4.68+0.6 (0.4) 4.74+05(0.3)  <0.001P
Poultry 5 >0.3SP/1000kcal 0 0.49+0.8 (0.6) 0.54+0.9 (0.6)  0.47°
Eggs 5 >0.5SP/1000kcal 0 2.87+1.8 (3.7) 2.96+1.8 (3.7)  0.09*
Seeds and nuts 5 >0.4SP/1000kcal 0 2.19+1.9 (4.0) 2.25+2.0 (4.4) 0.30%
Sodium 10 <1000mg/1000kcal ~ >3608mg/1000kcal  9.29+1.8 (0.0) 9.36+1.8 (0.0) 0.19*
Added sugars 5 <10% of energy >20% of energy 4.99+0.2 (0.0) 4.98+0.2 (0.0) 0.97°

<25g(men)/15g >60g(men)/ 40g
Alcohol 5 (women) (women) 3.45+2.2 (4.6) 3.69+2.1 (2.6) <0.0012
Fat 10 <15.6g/1000kcal >32.6g/1000kcal 7.30£3.5 (4.8) 7.51+3.4 (4.5) 0.049?
Total 100 54.3+7.3 (9.3) 55.3+7.3 (9.4)  <0.0012

Note: Value presented as mean +SD (IQR); Numbers in bold face indicate statistically significant.

2 t-test was used for continuous variable with normal distribution; ®: Mann-Whitney test was used for continuous variable with
non-normal distribution.
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Table 4.7. Score and weighting of Healthy Eating Index-2015 (HEI) in the Jiangsu case-control

study
Standard for Standard for 0 Control

Components Weighting maximum points points Case (n=1,327) (n=6,056) p-value
0.85+0.9 (0.9) 0.98+1.0 (1.0) <0.0012

Total fruit 5 >0.8 cup/1000kcal 0

Whole fruit 5 >0.4 cup/1000kcal 0 1.56+1.4 (1.9) 1.751.5 (2.0) <0.0012

Total 3.14+1.4 (2.7) 3.15+1.4 (2.8) 0.96°

vegetables 5 >1.1 cup/1000kcal 0

Greens and

beans 5 >0.2 cup/1000kcal 0 4.23+1.3 (1.3) 4.25+1.3 (1.2) 0.572

Whole grains 10 >1.5 0z/1000kcal 0 0.53%1.7 (0.04) 0.51+1.7 (0.0) 0.002°

Dairy 10 >1.3 cup/1000kcal 0 0.16+0.6 (0.0) 0.16+0.8 (0.0) 0.57°

Total protein

foods 5 >2.5 0z/1000kcal 0 431+1.1(1.1) 42312 (1.4) 0.032

Seafood and

plant proteins 5 >0.8 0z/1000kcal 0 4.60+0.9 (0.0) 4.57+1.0 (0.0) 0.202

(PUFAs + (PUFAs +
MUFAS)/SFAs MUFAS)/SFAs

Fatty acids 10 >2.5 <1.2 8.46+1.8 (2.3) 8.52+1.7 (2.2) 0.322

Refined grains 10 <1.8 0z/1000 kcal =~ >4.3 0z/1000 kcal 0.14+1.0 (0.0) 0.17+1.1 (0.0) 0.58°

Sodium 10 <1.1 g/ 1000 kcal >2.0 g/1000 kcal 8.73+3.0 (0.0) 8.87+2.8 (0.0) 0.25P

Added Sugars 10 <6.5% of energy >26% of energy 9.96+0.3 (0.0) 9.96+0.5 (0.0) 0.90°

Saturated fats 10 <8% of energy >16% of energy 9.85+0.8 (0.0) 9.89+0.7 (0.0) 0.002°

Total 55.446.7 (8.6) 55.746.9 (8.7) 0.13*

Note: Value presented as mean +SD (IQR); Numbers in bold face indicate statistically significant.

a: t-test was used for continuous variable with normal distribution; : Mann-Whitney test was used for continuous variable with
non-normal distribution.
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Table 5.1. Demographic characteristics and main risk factors of stomach cancer and population

controls among participants with genetic data (Cases=788, Controls=2,398)

Cases (n=788)

Controls (n=2,398)

n % n % p-value

County

Dafeng 494 62.7 2,002 83.5

Ganyu 294 37.3 396 16.5 <0.001
Gender

Male 592 75.1 1,728 72.1

Female 196 24.9 670 27.9 0.09
Age

<50 84 10.7 281 11.7

50-<60 175 22.2 512 214

60-<70 277 35.2 818 34.1

>70 252 32.0 787 32.8 0.78
Education

Iliterate 386 49.0 1,051 43.8

Primary school 270 34.3 846 35.3

Middle school 108 13.7 376 15.7

High school or above 22 2.8 125 5.2

Missing 2 0.3 0 0.0 <0.001
Income 10 years ago (Yuan/year)

<1000 191 24.2 373 15.6

1000-<1500 167 21.2 433 18.1

1500-<2500 205 26.0 700 29.2

>2500 212 26.9 876 36.5

Missing 13 1.7 16 0.7 <0.001
Body mass index (kg/m?)

<18.5 134 17.0 185 7.7

18.5-<24 527 66.9 1,483 61.8

24-<28 88 11.2 590 24.6

>28 31 3.9 136 5.7

Missing 8 1.0 4 0.2 <0.001
Tobacco smoking

Never 253 321 965 40.2

Ever 535 67.9 1,433 59.8 <0.001
Pack-years of tobacco smoking

Never 253 321 965 40.2

1-<20 108 13.7 373 15.6

20-<40 154 19.5 457 19.1

>40 238 30.2 525 21.9

Missing 34 4.4 78 3.3 <0.001
Alcohol consumption

Never 321 40.7 1,025 42.7

Ever 467 59.3 1,373 57.3 0.32

Grams ethanol/day in the 1990's
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Never 388

Low-risk 49

High-risk 349

Missing 2
Family history of stomach cancer

No 699

Yes 89
H. pylori infection

No 155

Yes 519

Missing 114

49.2
6.2
44.3
0.3

88.7
11.3

19.7
65.9
14.5

1,192
219
979

8

2,192
206

564
1,759
75

49.7
9.1
40.8
0.3

914
8.6

23.5
73.4
3.1

0.049

0.02

<0.001

2. Chi-square test for the frequency; T-test for the mean; Numbers in bold face indicate statistically

significant.

b Low-risk drinking: men (< 25g ethanol/day) and women (< 15g ethanol/day); High-risk drinking:
men (>25g ethanol/day) and women (>15g ethanol/day based on the 2016 Chinese Dietary Guide.
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Table 5.2. Comparison of demographics and main risk factors between including and excluding
participants (Included=3,186 Excluded=7,049)

Include (N=3,186) Exclude (N=7,049)

Variables Cases, n (%) Controls, n (%) Total,n (%) Cases,n (%) Controls,n (%)  Total, n (%)

County
Dafeng 494 (62.7) 2,002 (83.5) 2,496 (78.3) 150 (10.5) 534 (9.5) 684 (9.7)
Ganyu 294 (37.3) 396 (16.5) 690 (21.7) 276 (19.3) 1,614 (28.7) 1,890 (26.8)
Chuzhou 0(0.0) 0(0.0) 0 (0.0) 470 (32.9) 1,180 (21.0) 1,650 (23.4)
Tongshan 0(0.0) 0(0.0) 0(0.0) 532 (37.3) 2,293 (40.8) 2,825 (40.1)

Gender
Male 592 (75.1) 1,728 (72.1) 2,320 (72.8) 1,040 (72.8) 4,039 (71.9) 5,079 (72.1)
Female 196 (24.9) 670 (27.9) 866 (27.2) 388 (27.2) 1,582 (28.1) 1,970 (27.9)

Age
<50 84 (10.7) 281 (11.7) 365 (11.5) 153 (10.7) 603 (10.7) 756 (10.7)
50-<60 175 (22.2) 512 (21.4) 687 (21.6) 298 (20.9) 1,282 (22.8) 1,580 (22.4)
60-<70 277 (35.2) 818 (34.1) 1,095 (34.4) 468 (32.8) 1,747 (31.1) 2,215 (31.4)
>70 252 (32.0) 787 (32.8) 1,039 (32.6) 509 (35.6) 1,989 (35.4) 2,498 (35.4)

Education
Iliterate 386 (49.0) 1,051 (43.8) 1,437 (45.1) 710 (49.7) 2,780 (49.5) 3,490 (49.5)
Primary

school 270 (34.3) 846 (35.3) 1,116 (35.0) 503 (35.2) 1,669 (29.7) 2,172 (30.8)
Middle

school 108 (13.7) 376 (15.7) 484 (15.2) 171 (12.0) 944 (16.8) 1,115 (15.8)
High school

or above 22 (2.8) 125 (5.2) 147 (4.6) 40 (2.8) 210 (3.7) 250 (3.5)
Missing 2(0.3) 0(0.0) 2(0.1) 4(0.3) 18 (0.3) 22 (0.3)

Income ten

years ago

(Yuan/year)
<1,000 191 (24.2) 373 (15.6) 564 (17.7) 334 (23.4) 1,337 (23.8) 1,671 (23.7)
1,000-

<1,500 167 (21.2) 433 (18.1) 600 (18.8) 270 (18.9) 1,097 (19.5) 1,367 (19.4)
1,500-

<2,500 205 (26.0) 700 (29.2) 905 (28.4) 358 (25.1) 1,374 (24.4) 1,732 (24.6)
>2,500 212 (26.9) 876 (36.5) 1,088 (34.1) 418 (29.3) 1,696 (30.2) 2,114 (30.0)
Missing 13 (1.6) 16 (0.7) 29 (0.9) 48 (3.4) 117 (2.1) 165 (2.3)

Body mass

index (kg/m2)
<185 134 (17.0) 185 (7.7) 319 (10.0) 193 (13.5) 269 (4.8) 462 (6.6)
18.5-<24 527 (66.9) 1,483 (61.8) 2,010 (63.1) 953 (66.7) 3,356 (59.7) 4,309 (61.1)
24-<28 88 (11.2) 590 (24.6) 678 (21.3) 227 (15.9) 1,640 (29.2) 1,867 (26.5)
>28 31(3.9) 136 (5.7) 167 (5.2) 39 (2.7) 317 (5.6) 356 (5.1)
Missing 8 (1.0) 4(0.2) 12 (0.4) 16 (1.1) 39 (0.7) 55 (0.8)

Tobacco

smoking
Never 253(32.1) 965 (40.2) 1,218 (38.2) 670 (46.9) 3,327 (59.2) 3,997 (56.7)
Ever 535 (67.9) 1,433 (59.8) 1,968 (61.8) 758 (53.1) 2,294 (40.8) 3,052 (43.3)

Pack-years of

tobacco

smoking
Never 253 (32.1) 965 (40.2) 1,218 (38.2) 670 (46.9) 3,327 (59.2) 3,997 (56.7)
1-<20 108 (13.7) 373 (15.6) 481 (15.1) 147 (10.3) 438 (7.8) 585 (8.3)
20-<40 154 (19.5) 457 (19.1) 611 (19.2) 185 (13.0) 676 (12.0) 861 (12.2)
>40 238 (30.2) 525 (21.9) 763 (23.9) 272 (19.0) 716 (12.7) 988 (14.0)
Missing 35(4.4) 78 (3.3) 113 (3.5) 154 (10.8) 464 (8.3) 618 (8.8)

Alcohol

consumption
Never 321 (40.7) 1,025 (42.7) 1,346 (42.2) 752 (52.7) 3,278 (58.3) 4,030 (57.2)
Ever 467 (59.3) 1,373 (57.3) 1,840 (57.8) 676 (47.3) 2,343 (41.7) 3,019 (42.8)
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Grams
ethanol/day in

the 1990's
Never 388 (49.2) 1,192 (49.7) 1,580 (49.6) 900 (63.0) 3,862 (68.7) 4,762 (67.6)
Low-risk 49 (6.2) 219 (9.1) 268 (8.4) 102 (7.1) 314 (5.6) 416 (5.9)
High-risk 349 (44.3) 979 (40.8) 1,328 (41.7) 396 (27.7) 1,300 (23.1) 1,696 (24.1)
Missing 2(0.3) 8 (0.3) 10 (0.3) 30(2.1) 145 (2.6) 175 (2.5)

Family history

of stomach

cancer
No 699 (88.7) 2,192 (91.4) 2,891 (90.7) 1,323 (92.6) 5,452 (97.0) 6,775 (96.1)
Yes 89 (11.3) 206 (8.6) 295 (9.3) 105 (7.4) 169 (3.0) 274 (3.9)

H. pylori

infection
No 155 (19.7) 564 (23.5) 719 (22.6) 222 (15.5) 1,354 (24.1) 1,576 (22.4)
Yes 519 (65.9) 1,759 (73.4) 2,278 (71.5) 728 (51.0) 2,989 (53.2) 3,717 (52.7)
Missing 114 (14.5) 75 (3.1) 189 (5.9) 478 (33.5) 1,278 (22.7) 1,756 (24.9)

Note: Low-risk drinking: men (<25g ethanol/day) and women (<15g ethanol/day); High-risk drinking: men (>25g ethanol/day)
and women (>15g ethanol/day based on the 2016 Chinese Dietary Guide.
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Table 5.3. Associations between genetic polymorphisms and stomach cancer

dbSNP no. Cases, n(%) Controls, n(%) aOR* shOR*
MiRNA pathway
IL15 (rs10519613)
C.C 249 (31.6) 803 (33.5) 1.00 1.00
CA 301 (38.2) 1022 (42.6) 0.89(0.71, 1.12) 0.90(0.72, 1.13)
AA 117 (14.8) 422 (17.6) 0.85(0.64, 1.14) 0.87 (0.66, 1.15)
Log-Additive 0.92 (0.80, 1.06) 0.93 (0.80, 1.06)
Dominant 0.88 (0.71, 1.09) 0.89(0.73, 1.10)
Recessive 0.90 (0.70, 1.18) 0.92 (0.71, 1.19)
miR-196a2 (rs11614913)
TT 218 (27.7) 693 (28.9) 1.00 1.00
CT 283 (35.9) 1035 (43.2) 0.86 (0.68, 1.09) 0.89 (0.71, 1.12)
C.C 164 (20.8) 467 (19.5) 0.97 (0.73, 1.28) 1.00 (0.76, 1.31)
Log-Additive 0.97 (0.84, 1.12) 0.99 (0.86, 1.14)
Dominant 0.89 (0.72, 1.11) 0.92 (0.74, 1.14)
Recessive 1.06 (0.83, 1.35) 1.07 (0.84, 1.36)
WWOX (rs12828)
G:G 257 (32.6) 922 (38.4) 1.00 1.00
A:G 269 (34.1) 960 (40.0) 1.08 (0.86, 1.36) 1.10 (0.88, 1.37)
AA 135 (17.1) 320 (13.3) 1.49 (1.12, 1.99) 1.47 (1.11, 1.95)
Log-Additive 1.20 (1.04, 1.38) 1.20 (1.04, 1.38)
Dominant 1.19 (0.96, 1.47) 1.20 (0.98, 1.48)
Recessive 1.43 (1.10, 1.86) 1.40 (1.09, 1.81)
Ran (rs14035)
C.C 458 (58.1) 1421 (59.3) 1.00 1.00
CT 186 (23.6) 617 (25.7) 0.97 (0.77, 1.23) 0.97 (0.77, 1.21)
TT 29 (3.7) 95 (4.0) 1.17 (0.72, 1.92) 1.13(0.71, 1.80)
Log-Additive 1.02 (0.85, 1.23) 1.01 (0.85, 1.21)
Dominant 1.00 (0.80, 1.25) 0.99 (0.80, 1.23)
Recessive 1.18 (0.72, 1.93) 1.14(0.72,1.81)
CXCL12 (rs1804429)
TT 597 (75.8) 1969 (82.1) 1.00 1.00
G:T 66 (8.4) 275 (11.5) 0.85(0.61, 1.18) 0.82(0.59, 1.12)
G:G 6 (0.8) 12 (0.5) 1.07 (0.27, 4.20) 1.24 (0.48, 3.16)
Log-Additive 0.88 (0.65, 1.19) 0.88 (0.66, 1.18)
Dominant 0.86 (0.62, 1.18) 0.84 (0.62, 1.15)
Recessive 1.09 (0.28, 4.27) 1.25(0.49, 3.20)
Gemin3 (rs197412)
TT 322 (40.9) 1011 (42.2) 1.00 1.00
T:C 263 (33.4) 972 (40.5) 0.81 (0.65, 1.01) 0.82 (0.67, 1.02)
C.C 89 (11.3) 247 (10.3) 1.27 (0.93, 1.74) 1.24 (0.91, 1.68)
Log-Additive 1.03 (0.88, 1.19) 1.02 (0.88, 1.18)
Dominant 0.90 (0.73, 1.10) 0.91 (0.74, 1.11)
Recessive 1.41 (1.05, 1.90) 1.35(1.01, 1.80)
E2F2 (rs2075993)
GG 283 (35.9) 814 (33.9) 1.00 1.00
G:A 262 (33.2) 999 (41.7) 0.78 (0.62, 0.97) 0.79 (0.63, 0.98)
AA 120 (15.2) 365 (15.2) 0.89 (0.66, 1.19) 0.89 (0.67, 1.19)
Log-Additive 0.91 (0.78, 1.05) 0.91 (0.79, 1.05)
Dominant 0.81 (0.66, 0.99) 0.81 (0.66, 1.00)
Recessive 1.01 (0.77,1.32) 1.00 (0.77,1.31)
THBS1 (rs2292305)
TT 307 (39.0) 1014 (42.3) 1.00 1.00
C:T 236 (29.9) 935 (39.0) 0.89(0.71, 1.11) 0.86 (0.69, 1.07)
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C.C
Log-Additive
Dominant
Recessive

74 (9.4)

pre-miR-146a (rs2910164)

Cc.C

G:.C

G:.G
Log-Additive
Dominant
Recessive

CTNNBL1 (rs2953)

TT

G T

G:.G
Log-Additive
Dominant
Recessive

DOCK4 (rs3801790)

AA

A:G

GG

Log-Additive

Dominant

Recessive
RbI2 (rs3929)

G:.G

CG

Cc.C

Log-Additive

Dominant

Recessive
IL6R (rs4072391)

Cc.C

CT

TT

Log-Additive

Dominant

Recessive
CDKG6 (rs42031)

AA

AT

TT

Log-Additive

Dominant

Recessive
Ago2 (rs4961280)

C.C

CA

AA

Log-Additive

Dominant

Recessive

miR-26al (rs7372209)

Cc.C

224 (28.4)
324 (41.1)
109 (13.8)

384 (48.7)
233 (29.6)
51 (6.5)

281 (35.7)
277 (35.2)
115 (14.6)

440 (55.8)
214 (27.2)
29 (3.7)

556 (70.6)
95 (12.1)
19 (2.4)

605 (76.8)
68 (8.6)
6 (0.8)

535 (67.9)
116 (14.7)
19 (2.4)

364 (46.2)

268 (11.2)

826 (34.4)
1040 (43.4)
394 (16.4)

1267 (52.8)
836 (34.9)
164 (6.8)

856 (35.7)
994 (41.5)
368 (15.3)

1531 (63.8)
673 (28.1)
92 (3.8)

1870 (78.0)
364 (15.2)
32 (1.3)

2061 (85.9)
200 (8.3)
13 (0.5)

1685 (70.3)
462 (19.3)
45 (1.9)

1131 (47.2)
129

1.00 (0.72, 1.40)
0.97 (0.83, 1.13)
0.92 (0.74, 1.13)
1.06 (0.78, 1.45)

1.00
1.16 (0.93, 1.46)
0.95 (0.70, 1.28)
1.00 (0.87, 1.16)
1.10 (0.89, 1.36)
0.87 (0.66, 1.14)

1.00

0.86 (0.69, 1.07)
0.89 (0.60, 1.34)
0.91(0.77, 1.07)
0.87 (0.71, 1.07)
0.95 (0.64, 1.40)

1.00
0.86 (0.69, 1.07)
0.95 (0.71, 1.28)
0.95 (0.82, 1.10)
0.88 (0.72, 1.09)
1.03 (0.78, 1.36)

1.00
1.13 (0.90, 1.40)
1.02 (0.61, 1.71)
1.08 (0.90, 1.28)
1.11 (0.90, 1.37)
0.99 (0.59, 1.64)

1.00

0.94 (0.71, 1.26)
1.89 (0.95, 3.79)
1.09 (0.86, 1.37)
1.02 (0.78, 1.34)
1.91 (0.96, 3.82)

1.00
1.20 (0.85, 1.68)
1.21 (0.34, 4.35)
1.17 (0.87, 1.59)
1.20 (0.86, 1.66)
1.19 (0.33, 4.27)

1.00

0.78 (0.60, 1.01)
1.29 (0.66, 2.52)
0.89 (0.71, 1.10)
0.82 (0.64, 1.06)
1.36 (0.70, 2.64)

1.00

0.98 (0.72, 1.35)
0.95 (0.82, 1.10)
0.88 (0.72, 1.08)
1.05 (0.77, 1.42)

1.00
1.17 (0.94, 1.46)
0.96 (0.71, 1.29)
1.01 (0.88, 1.16)
1.11 (0.90, 1.37)
0.88 (0.67, 1.15)

1.00

0.89 (0.72, 1.10)
0.90 (0.61, 1.32)
0.92 (0.78, 1.07)
0.89 (0.72, 1.08)
0.94 (0.64, 1.36)

1.00
0.87 (0.70, 1.09)
0.98 (0.74, 1.31)
0.96 (0.84, 1.11)
0.90 (0.74, 1.11)
1.05 (0.81, 1.37)

1.00

1.10 (0.89, 1.37)
1.05 (0.65, 1.69)
1.07 (0.90, 1.27)
1.10 (0.89, 1.35)
1.02 (0.64, 1.64)

1.00

0.92 (0.70, 1.22)
1.65 (0.88, 3.10)
1.07 (0.85, 1.34)
1.00 (0.77, 1.31)
1.67 (0.89, 3.13)

1.00
1.15 (0.83, 1.60)
1.31(0.53, 3.28)
1.18 (0.88, 1.57)
1.17 (0.85, 1.62)
1.30 (0.52, 3.25)

1.00

0.79 (0.61, 1.01)
1.23 (0.67, 2.25)
0.89 (0.72, 1.10)
0.83 (0.65, 1.05)
1.27 (0.70, 2.33)

1.00



CT

TT

Log-Additive

Dominant

Recessive
Gemin4 (rs7813)

TT

CT

Cc.C

Log-Additive

Dominant

Recessive
KARS (rs9266)

Cc.C

CT

TT

Log-Additive

Dominant

Recessive

HEY1 (rs1046472)
Cc.C
A:C
AA
Log-Additive
Dominant
Recessive
Oct4 (rs13409)
Cc.C
CT
TT
Log-Additive
Dominant
Recessive
AXIN1 (rs1981492)
GG
A:G
AA
Log-Additive
Dominant
Recessive
DVL2 (rs222851)
AA
A:G
GG
Log-Additive
Dominant
Recessive
FZD3 (rs2241802)
G:.G
AG
AA
Log-Additive
Dominant
Recessive

265 (33.6)
50 (6.3)

333 (42.3)
247 (31.3)
74 (9.4)

440 (55.8)
189 (24.0)
43 (5.5)

411 (52.2)
218 (27.7)
52 (6.6)

242 (30.7)
291 (36.9)
133 (16.9)

364 (46.2)
234 (29.7)
87 (11.0)

260 (33.0)
304 (38.6)
93 (11.8)

227 (28.8)
288 (36.5)
123 (15.6)

908 (37.9)
215 (9.0)

1124 (46.9)
845 (35.2)
215 (9.0)

1428 (59.5)
710 (29.6)
116 (4.8)

Stem cell pathway

1423 (59.3)
728 (30.4)
108 (4.5)

818 (34.1)
1013 (42.2)
421 (17.6)

1148 (47.9)
864 (36.0)
217 (9.0)

886 (36.9)
1001 (41.7)
327 (13.6)

712 (29.7)
995 (41.5)
433 (18.1)
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0.98 (0.79, 1.20)
0.67 (0.45, 1.00)
0.89 (0.76, 1.04)
0.92 (0.75, 1.12)
0.68 (0.46, 1.00)

1.00
1.05 (0.84, 1.30)
1.02 (0.72, 1.43)
1.02 (0.88, 1.19)
1.04 (0.85, 1.28)
1.00 (0.71, 1.39)

1.00

0.80 (0.63, 1.00)
0.99 (0.64, 1.54)
0.89 (0.75, 1.06)
0.83 (0.67, 1.02)
1.07 (0.69, 1.64)

1.00

1.09 (0.87, 1.35)
1.42 (0.93, 2.17)
1.14 (0.97, 1.35)
1.13 (0.92, 1.39)
1.38 (0.91, 2.09)

1.00
0.90 (0.72, 1.13)
0.91 (0.68, 1.21)
0.94 (0.82, 1.09)
0.90 (0.73, 1.11)
0.96 (0.74, 1.24)

1.00

0.79 (0.63, 0.98)
0.98 (0.70, 1.37)
0.92 (0.79, 1.07)
0.83 (0.68, 1.01)
1.08 (0.78, 1.49)

1.00

1.14 (0.91, 1.42)
1.03 (0.75, 1.43)
1.05 (0.90, 1.21)
1.11 (0.90, 1.37)
0.97 (0.72, 1.30)

1.00
0.99 (0.78, 1.26)
1.04 (0.77, 1.40)
1.02 (0.88, 1.18)
1.01 (0.80, 1.26)
1.05 (0.81, 1.36)

0.95 (0.77, 1.17)
0.65 (0.4, 0.95)
0.86 (0.74, 1.01)
0.89 (0.73, 1.08)
0.66 (0.46, 0.96)

1.00
1.05 (0.84, 1.30)
1.02 (0.73, 1.42)
1.02 (0.88, 1.19)
1.04 (0.85, 1.27)
1.00 (0.72, 1.38)

1.00

0.81 (0.65, 1.01)
1.01 (0.67, 1.53)
0.90 (0.76, 1.07)
0.84 (0.68, 1.03)
1.07 (0.71, 1.61)

1.00

1.08 (0.87, 1.34)
1.38 (0.92, 2.07)
1.14 (0.96, 1.34)
1.13(0.92, 1.38)
1.34 (0.90, 2.00)

1.00
0.92 (0.73, 1.14)
0.91 (0.69, 1.20)
0.95 (0.82, 1.09)
0.91 (0.74, 1.12)
0.95 (0.74, 1.22)

1.00

0.80 (0.65, 1.00)
0.99 (0.72, 1.37)
0.92 (0.80, 1.07)
0.84 (0.69, 1.03)
1.08 (0.79, 1.48)

1.00

1.14 (0.92, 1.42)
1.06 (0.77, 1.44)
1.06 (0.91, 1.22)
1.12 (0.91, 1.38)
0.99 (0.74, 1.31)

1.00
0.98 (0.78, 1.24)
1.04 (0.79, 1.39)
1.02 (0.88, 1.18)
1.00 (0.80, 1.25)
1.06 (0.82, 1.36)



Decl (rs2269700)
TT
CT
Cc.C
Log-Additive
Dominant
Recessive
Oct4 (rs3130932)
TT
G T
GG
Log-Additive
Dominant
Recessive
WNT2 (rs3729629)
G:.G
CG
C.C
Log-Additive
Dominant
Recessive
HEY2 (rs3734637)
AA
A:C
Cc.C
Log-Additive
Dominant
Recessive
Ctbp2 (rs3740535)
G:.G
AG
AA
Log-Additive
Dominant
Recessive
WNT2 (rs4730775)
Cc.C
CT
TT
Log-Additive
Dominant
Recessive
WNTB8A (rs4835761)
AA
A:G
GG
Log-Additive
Dominant
Recessive
Notch4 (rs520692)
AA
AG
G:.G
Log-Additive
Dominant

493 (62.6)
181 (23.0)
11 (1.4)

353 (44.8)
246 (31.2)
79 (10.0)

337 (42.8)
273 (34.6)
65 (8.2)

414 (52.5)
217 (27.5)
30 (3.8)

364 (46.2)
228 (28.9)
72 (9.1)

393 (49.9)
228 (28.9)
35 (4.4)

263 (33.4)
268 (34.0)
133 (16.9)

485 (61.5)
151 (19.2)
7(0.9)

1519 (63.3)
652 (27.2)
90 (3.8)

1043 (43.5)
957 (39.9)
256 (10.7)

1019 (42.5)
987 (41.2)
248 (10.3)

1339 (55.8)
756 (31.5)
156 (6.5)

1233 (51.4)
844 (35.2)
175 (7.3)

1282 (53.5)
794 (33.1)
152 (6.3)

751 (31.3)
1029 (42.9)
403 (16.8)

1724 (71.9)
504 (21.0)
42 (1.8)
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1.00

0.88 (0.70, 1.10)
0.61(0.31, 1.21)
0.85 (0.70, 1.03)
0.85 (0.68, 1.06)
0.63 (0.32, 1.25)

1.00

0.87 (0.70, 1.08)
1.03 (0.74, 1.42)
0.96 (0.83, 1.12)
0.90 (0.74, 1.10)
1.09 (0.80, 1.49)

1.00
0.86 (0.70, 1.07)
0.81 (0.57, 1.16)
0.89 (0.76, 1.03)
0.85 (0.70, 1.04)
0.87 (0.62, 1.22)

1.00

0.92 (0.73, 1.14)
0.57 (0.36, 0.91)
0.83 (0.70, 0.99)
0.85 (0.69, 1.05)
0.59 (0.37, 0.93)

1.00
0.91 (0.73, 1.14)
1.22 (0.85, 1.74)
1.03 (0.88, 1.20)
0.97 (0.79, 1.19)
1.26 (0.89, 1.78)

1.00

0.86 (0.69, 1.07)
0.92 (0.60, 1.42)
0.91 (0.7, 1.08)
0.87 (0.71, 1.07)
0.97 (0.64, 1.49)

1.00

0.74 (0.59, 0.93)
0.97 (0.74, 1.29)
0.95 (0.82, 1.09)
0.81 (0.65, 1.00)
1.14 (0.89, 1.48)

1.00
0.96 (0.75, 1.21)
0.71 (0.31, 1.65)
0.93 (0.75, 1.15)
0.94 (0.74, 1.18)

1.00

0.89 (0.71, 1.10)
0.64 (0.35, 1.17)
0.84 (0.70, 1.02)
0.85 (0.69, 1.06)
0.66 (0.36, 1.20)

1.00

0.86 (0.70, 1.07)
1.01 (0.74, 1.39)
0.96 (0.83, 1.11)
0.89 (0.73, 1.09)
1.08 (0.79, 1.46)

1.00
0.88 (0.71, 1.08)
0.83 (0.59, 1.16)
0.90 (0.7, 1.04)
0.87 (0.71, 1.06)
0.88 (0.63, 1.21)

1.00

0.94 (0.75, 1.16)
0.60 (0.39, 0.93)
0.84 (0.71, 0.99)
0.87 (0.70, 1.06)
0.61 (0.40, 0.94)

1.00
0.92 (0.74, 1.14)
1.21 (0.86, 1.70)
1.03 (0.88, 1.20)
0.98 (0.80, 1.19)
1.24 (0.89, 1.74)

1.00

0.90 (0.72, 1.11)
0.93 (0.62, 1.40)
0.93 (0.79, 1.10)
0.90 (0.73, 1.11)
0.97 (0.64, 1.45)

1.00
0.74 (0.59, 0.92)
0.98 (0.74, 1.28)
0.94 (0.82, 1.09)
0.80 (0.65, 0.99)
1.14 (0.89, 1.47)

1.00
0.95 (0.75, 1.21)
0.78 (0.38, 1.57)
0.93 (0.75, 1.14)
0.94 (0.74, 1.18)



Recessive
Rex1 (rs6815391)
TT

CT

Cc.C
Log-Additive
Dominant
Recessive
HES?2 (rs8708)
A:A

A:G

GG
Log-Additive
Dominant
Recessive
Notch4 (rs915894)
C.C

A.C

AA
Log-Additive
Dominant
Recessive

miR-300 (rs12894467)
TT

CT

Cc.C

Log-Additive
Dominant
Recessive
IKBKAP (rs1538660)
Cc.C

CT

TT

Log-Additive
Dominant
Recessive
IKBKAP (rs2230793)
AA

A.C

Cc.C

Log-Additive
Dominant
Recessive

IKBKAP (rs3204145)
TT

AT

AA

Log-Additive
Dominant
Recessive

RUNX1 (rs2014300)
G:.G
A:G

302 (38.3)
254 (32.2)
99 (12.6)

463 (58.8)
169 (21.4)
18 (2.3)

224 (28.4)
291 (36.9)
157 (19.9)

361 (45.8)
224 (28.4)
59 (7.5)

324 (41.1)
269 (34.1)
83 (10.5)

339 (43.0)
249 (31.6)
90 (11.4)

328 (41.6)
281 (35.7)
72 (9.1)

515 (65.4)
132 (16.8)

971 (40.5)
925 (38.6)
297 (12.4)

1515 (63.2)
625 (26.1)
92 (3.8)

661 (27.6)
1055 (44.0)
506 (21.1)

NF-kB pathway

1360 (56.7)
714 (29.8)
126 (5.3)

1038 (43.3)
931 (38.8)
259 (10.8)

1076 (44.9)
933 (38.9)
233 (9.7)

1054 (44.0)
959 (40.0)
250 (10.4)

GWAS

1740 (72.6)
478 (19.9)

132

0.72 (0.31, 1.66)

1.00
0.93 (0.74, 1.16)
1.09 (0.81, 1.48)
1.02 (0.88, 1.18)
0.97 (0.79, 1.19)
1.13 (0.85, 1.51)

1.00

1.02 (0.81, 1.28)
0.85 (0.48, 1.51)
0.98 (0.81, 1.18)
1.00 (0.80, 1.24)
0.85 (0.48, 1.50)

1.00
0.83 (0.66, 1.05)
0.95 (0.72, 1.25)
0.96 (0.84, 1.11)
0.87 (0.70, 1.08)
1.06 (0.83, 1.34)

1.00

1.38 (1.10, 1.73)
1.54 (1.03, 2.31)
1.30 (1.10, 1.53)
1.41 (1.14, 1.74)
1.37 (0.92, 2.03)

1.00
0.84 (0.67, 1.04)
1.06 (0.76, 1.47)
0.96 (0.83, 1.12)
0.88 (0.72, 1.08)
1.15 (0.84, 1.57)

1.00
0.86 (0.69, 1.07)
1.44 (1.05, 1.99)
1.08 (0.93, 1.26)
0.97 (0.79, 1.18)
1.54 (1.13, 2.10)

1.00

0.82 (0.67, 1.02)
0.94 (0.67, 1.32)
0.91 (0.79, 1.06)
0.85 (0.69, 1.03)
1.03 (0.74, 1.42)

1.00
1.00 (0.77, 1.29)

0.78 (0.39, 1.58)

1.00
0.93 (0.74, 1.16)
1.07 (0.79, 1.43)
1.01 (0.87, 1.16)
0.96 (0.79, 1.18)
1.10 (0.84, 1.46)

1.00

1.01 (0.80, 1.26)
0.86 (0.51, 1.46)
0.97 (0.81, 1.17)
0.99 (0.79, 1.23)
0.86 (0.51, 1.45)

1.00
0.85 (0.68, 1.07)
0.98 (0.75, 1.28)
0.98 (0.85, 1.12)
0.89 (0.72, 1.11)
1.07 (0.85, 1.36)

1.00

1.37 (1.10, 1.71)
1.55 (1.05, 2.27)
1.31 (1.12, 1.54)
1.41 (1.15, 1.74)
1.39 (0.95, 2.02)

1.00
0.85 (0.68, 1.05)
1.10 (0.81, 1.51)
0.98 (0.85, 1.14)
0.90 (0.74, 1.10)
1.19 (0.88, 1.60)

1.00
0.87 (0.70, 1.07)
1.39 (1.02, 1.90)
1.08 (0.93, 1.25)
0.97 (0.80, 1.18)
1.48 (1.10, 1.99)

1.00

0.83 (0.67, 1.02)
0.99 (0.71, 1.37)
0.93 (0.80, 1.08)
0.86 (0.70, 1.04)
1.07 (0.78, 1.46)

1.00
1.01 (0.79, 1.29)



A:A 23 (2.9)
Log-Additive
Dominant
Recessive
PLCEL (rs2274223)

AA 346 (43.9)
AG 225 (28.6)

GG 28 (3.6)
Log-Additive
Dominant
Recessive
GPC5 (rs2352028)

c:C 446 (56.6)
cT 221 (28.0)

TT 35 (4.4)
Log-Additive
Dominant
Recessive
TERT (rs2736100)

TT 268 (34.0)
GT 281 (35.7)
G:G 111 (14.1)

Log-Additive
Dominant
Recessive

CRPP1 -CRP (rs2808630)

TT 504 (64.0)
cT 129 (16.4)

C:.C 31(3.9)
Log-Additive
Dominant
Recessive
PLCEL1 (rs3781264)

TT 486 (61.7)
cT 160 (20.3)

C.C 23 (2.9)
Log-Additive
Dominant
Recessive
CLPTMIL (rs401681)

c:Cc 323 (41.0)
cT 257 (32.6)

T 84 (10.7)
Log-Additive
Dominant
Recessive
GKN2 -GKN1 (rs4254535)

TT 382 (48.5)
cT 214 (27.2)

C:.C 68 (8.6)
Log-Additive
Dominant
Recessive
CCR4 -GLBL1 (rs4678680)

TT 627 (79.6)

51 (2.1)

1402 (58.5)
705 (29.4)
97 (4.0)

1430 (59.6)
717 (29.9)
124 (5.2)

713 (29.7)
1014 (42.3)
406 (16.9)

1675 (69.8)
504 (21.0)
65 (2.7)

1541 (64.3)
537 (22.4)
52 (2.2)

1010 (42.1)
940 (39.2)
245 (10.2)

1267 (52.8)
792 (33.0)
181 (7.5)

2046 (85.3)
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1.33(0.73, 2.44)
1.06 (0.86, 1.30)
1.03 (0.81, 1.32)
1.33(0.73, 2.44)

1.00
1.25 (1.00, 1.58)
1.40 (0.86, 2.27)
1.22 (1.02, 1.46)
1.27 (1.02, 1.59)
1.29 (0.80, 2.08)

1.00

0.96 (0.77, 1.19)
0.76 (0.47, 1.23)
0.92 (0.77, 1.09)
0.93 (0.76, 1.14)
0.77 (0.48, 1.24)

1.00
0.70 (0.56, 0.88)
0.65 (0.48, 0.88)
0.79 (0.68, 0.91)
0.69 (0.55, 0.85)
0.79 (0.60, 1.04)

1.00
0.94 (0.73, 1.21)
1.62 (0.97, 2.71)
1.08 (0.89, 1.31)
1.02 (0.81, 1.29)
1.64 (0.98, 2.74)

1.00

0.97 (0.77, 1.24)
1.42 (0.81, 2.49)
1.06 (0.87, 1.28)
1.02 (0.81, 1.28)
1.43 (0.82, 2.50)

1.00
0.84 (0.67, 1.04)
1.10 (0.79, 1.53)
0.97 (0.84, 1.13)
0.89 (0.72, 1.09)
1.19 (0.87, 1.63)

1.00

0.90 (0.72, 1.12)
1.37 (0.96, 1.94)
1.06 (0.91, 1.24)
0.98 (0.80, 1.20)
1.42 (1.01, 2.01)

1.00

1.26 (0.72, 2.21)
1.06 (0.87, 1.30)
1.04 (0.82, 1.32)
1.26 (0.72, 2.20)

1.00
1.24 (0.99, 1.56)
1.33(0.84, 2.11)
1.21 (1.02, 1.45)
1.26 (1.02, 1.57)
1.24 (0.79, 1.96)

1.00

0.97 (0.78, 1.20)
0.76 (0.48, 1.19)
0.92 (0.78, 1.09)
0.93 (0.76, 1.14)
0.76 (0.49, 1.19)

1.00
0.71 (0.57, 0.89)
0.67 (0.50, 0.89)
0.79 (0.68, 0.91)
0.69 (0.56, 0.86)
0.80 (0.61, 1.04)

1.00
0.95 (0.74, 1.22)
157 (0.97, 2.54)
1.10 (0.91, 1.32)
1.04 (0.82, 1.31)
1.58 (0.98, 2.56)

1.00

0.97 (0.76, 1.22)
1.35 (0.80, 2.28)
1.05 (0.87, 1.27)
1.01 (0.8, 1.27)
1.36 (0.81, 2.29)

1.00
0.83 (0.67, 1.03)
1.09 (0.79, 1.50)
0.97 (0.84, 1.13)
0.89 (0.72, 1.08)
1.18 (0.87, 1.61)

1.00

0.91(0.73, 1.13)
1.34 (0.96, 1.88)
1.07 (0.91, 1.24)
0.99 (0.81, 1.21)
1.39 (1.00, 1.93)

1.00



GT 74 (9.4)
GG 8 (1.0)
Log-Additive
Dominant
Recessive

TERT -CLPTMI1L (rs4975616)
AA 499 (63.3)
A:G 147 (18.7)
GG 32 (4.1)
Log-Additive
Dominant
Recessive

CHEK2 (rs738722)
C.C 338 (42.9)
C:T 249 (31.6)
TT 74 (9.4)
Log-Additive
Dominant
Recessive

TGMS5 (rs748404)
TT 607 (77.0)
CT 59 (7.5)
C.C 6 (0.8)
Log-Additive
Dominant
Recessive

ILIRAP (rs7626795)
A:A 461 (58.5)
A:G 188 (23.9)
GG 34 (4.3)
Log-Additive
Dominant
Recessive

CHRNAS3 (rs8042374)
GG 342 (43.4)
A:G 240 (30.5)
AA 72 (9.1)
Log-Additive
Dominant
Recessive

FTO (rs8050136)
C:.C 514 (65.2)
A:C 155 (19.7)
AA 5(0.6)
Log-Additive
Dominant
Recessive

ZBTB12-C2 (rs9267673)
C:.C 474 (60.2)
C:T 165 (20.9)
TT 36 (4.6)
Log-Additive
Dominant
Recessive

HLA-DQB1- HLA-DQAZ2 (rs9275572)

249 (10.4)
11 (0.5)

1606 (67.0)
570 (23.8)
67 (2.8)

1220 (50.9)
806 (33.6)
179 (7.5)

2027 (84.5)
215 (9.0)
12 (0.5)

1481 (61.8)
666 (27.8)
101 (4.2)

1097 (45.7)
899 (37.5)
190 (7.9)

1791 (74.7)
427 (17.8)
49 (2.0)

1610 (67.1)
568 (23.7)
70 (2.9)
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1.02 (0.74, 1.41)
2.17 (0.74, 6.37)
1.11 (0.84, 1.48)
1.07 (0.79, 1.46)
2.16 (0.74, 6.36)

1.00
0.93(0.73, 1.18)
1.62 (0.96, 2.73)
1.06 (0.88, 1.28)
1.00 (0.80, 1.25)
1.65 (0.98, 2.77)

1.00

1.17 (0.94, 1.46)
1.52 (1.08, 2.15)
1.21 (1.04, 1.41)
1.24 (1.01, 1.52)
1.43 (1.02, 1.99)

1.00

1.01 (0.72, 1.42)
0.65 (0.16, 2.70)
0.97 (0.71, 1.32)
0.99 (0.70, 1.38)
0.65 (0.16, 2.69)

1.00
0.91(0.73, 1.15)
0.88 (0.54, 1.42)
0.92 (0.77, 1.10)
0.91(0.73, 1.13)
0.90 (0.56, 1.45)

1.00

0.80 (0.64, 0.99)
1.29 (0.91, 1.84)
0.99 (0.85, 1.17)
0.88 (0.71, 1.08)
1.43 (1.01, 2.01)

1.00
1.32 (1.03, 1.69)
0.23 (0.07, 0.78)
1.05 (0.84, 1.30)
1.19 (0.93, 1.52)
0.22 (0.07, 0.74)

1.00
0.90 (0.71, 1.15)
1.51 (0.91, 2.51)
1.04 (0.86, 1.25)
0.97 (0.78, 1.22)
1.56 (0.94, 2.57)

1.01 (0.74, 1.38)
1.87 (0.80, 4.38)
1.14 (0.87, 1.50)
1.08 (0.80, 1.46)
1.87 (0.80, 4.38)

1.00
0.92 (0.73, 1.16)
1.52 (0.93, 2.48)
1.05 (0.87, 1.27)
0.99 (0.79, 1.24)
1.54 (0.95, 2.51)

1.00

1.14 (0.92, 1.41)
1.47 (1.06, 2.06)
1.20 (1.03, 1.39)
1.21 (0.99, 1.48)
1.40 (1.01, 1.94)

1.00

0.99 (0.71, 1.38)
0.80 (0.30, 2.12)
0.95 (0.70, 1.28)
0.96 (0.70, 1.33)
0.80 (0.30, 2.12)

1.00
0.92 (0.73, 1.14)
0.92 (0.59, 1.45)
0.93(0.79, 1.11)
0.92 (0.74, 1.13)
0.95 (0.61, 1.48)

1.00

0.80 (0.65, 1.00)
1.22 (0.87, 1.72)
0.98 (0.84, 1.15)
0.87 (0.71, 1.07)
1.33 (0.96, 1.86)

1.00
1.30 (1.02, 1.66)
0.40 (0.18, 0.90)
1.04 (0.84, 1.29)
1.17 (0.92, 1.49)
0.39 (0.18, 0.87)

1.00
0.89 (0.70, 1.12)
1.48 (0.92, 2.37)
1.03 (0.86, 1.24)
0.96 (0.77, 1.20)
1.52 (0.95, 2.43)



GG 349 (44.3) 1186 (49.5) 1.00 1.00
AG 241 (30.6) 851 (35.5) 0.89(0.71, 1.10) 0.91(0.73, 1.12)
AA 67 (8.5) 210 (8.8) 1.20 (0.85, 1.71) 1.18 (0.84, 1.66)
Log-Additive 1.02 (0.87,1.19) 1.02 (0.88, 1.19)
Dominant 0.94 (0.77, 1.16) 0.96 (0.78, 1.17)
Recessive 1.27 (0.90, 1.77) 1.23(0.89, 1.71)

SEMASB (rs9868873)
G:G 459 (58.2) 1509 (62.9) 1.00 1.00
A:G 173 (22.0) 661 (27.6) 0.86 (0.68, 1.08) 0.89 (0.71, 1.11)
AA 52 (6.6) 92 (3.8) 1.71 (1.12, 2.60) 1.65 (1.10, 2.46)
Log-Additive 1.07 (0.91, 1.27) 1.09 (0.92, 1.29)
Dominant 0.97 (0.78, 1.20) 1.00 (0.81, 1.23)
Recessive 1.79 (1.18, 2.70) 1.70 (1.14, 2.53)

HIF pathway

HIF1A (rs2057482)
C.C 454 (57.6) 1453 (60.6) 1.00 1.00
T:.C 224 (28.4) 676 (28.2) 1.04 (0.84, 1.29) 1.07 (0.86, 1.32)
TT 31 (3.9) 100 (4.2) 1.03 (0.63, 1.68) 1.05 (0.67, 1.67)
Log-Additive 1.03 (0.87, 1.22) 1.05 (0.89, 1.25)
Dominant 1.04 (0.84, 1.28) 1.06 (0.87, 1.31)
Recessive 1.01 (0.62, 1.65) 1.03 (0.66, 1.63)

HIFLAN (rs2295778)
C.C 383 (48.6) 1203 (50.2) 1.00 1.00
C.G 267 (33.9) 728 (30.4) 1.15(0.92, 1.43) 1.14 (0.92, 1.41)
G:G 36 (4.6) 129 (5.4) 0.96 (0.61, 1.51) 0.96 (0.62, 1.47)
Log-Additive 1.06 (0.89, 1.26) 1.06 (0.89, 1.25)
Dominant 1.12 (0.90, 1.38) 1.11 (0.90, 1.37)
Recessive 0.91 (0.59, 1.42) 0.91 (0.60, 1.39)

R267S (rs12934922)

Beta-carotene metabolism-related pathway

AA 520 (66.0) 1671 (69.7) 1.00 1.00

AT 144 (18.3) 525 (21.9) 0.90 (0.70, 1.15) 0.90 (0.71, 1.15)
TT 22 (2.8) 50 (2.1) 1.84 (1.04, 3.28) 1.68 (0.98, 2.88)
Log-Additive 1.05 (0.86, 1.28) 1.05 (0.87, 1.28)
Dominant 0.97 (0.77, 1.23) 0.98 (0.78, 1.23)
Recessive 1.89 (1.07, 3.35) 1.72 (1.01, 2.93)

A379V (rs7501331)

c.C 541 (68.7) 1713 (71.4) 1.00 1.00

CT 122 (15.5) 502 (20.9) 0.82 (0.64, 1.07) 0.83(0.65, 1.07)
TT 27 (3.4) 63 (2.6) 1.63 (0.97, 2.72) 1.49 (0.92, 2.43)
Log-Additive 1.01 (0.83, 1.23) 1.00 (0.83, 1.22)
Dominant 0.92 (0.72, 1.16) 0.92 (0.73, 1.16)
Recessive 1.69 (1.01, 2.83) 1.54 (0.95, 2.50)

Notes: aOR: adjusted odds ratios; sbOR: adjusted odds ratios with semi-Bayes shrinkage method; Numbers in bold
face indicate statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle
school, high school or above), income ten years ago (<1000, 1000-<1500, 1500-<2500, >2500), tobacco smoking
(continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of stomach cancer (yes/no), H.
pylori infection (positive/negative), and body mass index (BMI, <18.5, 18.5-24, 24-28, >28kg/m?).
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Table 5.4. Associations between selected SNPs related to the miRNA pathway and stomach cancer by dietary intake of total fatty

acids
Low Fatty Acids High Fatty acids
dbSNP no. Ca, n(%) Co, n(%) aOR* shOR* Ca, n(%) Co, n(%) aOR* shOR*
1L15(rs10519613)
Cc.C 117 (34.9) 400 (34.1) 1.00 1.00 125(29.2) 394 (33.1) 1.00 1.00
C:A 130(38.8) 493(42.0) 0.82(0.59,1.15) 0.86(0.63,1.18) 163(38.1) 512(43.0) 0.98(0.72,1.34) 0.99(0.74,1.33)
AA 43(12.8) 209(17.8) 0.63(0.40,1.01) 0.72(0.47,1.08) 65 (15.2) 211 (17.7)  0.92(0.62,1.37) 0.94(0.66, 1.35)
Log-Additive 0.80 (0.64, 1.00)  0.82 (0.66, 1.02) 0.96 (0.80,1.17)  0.97 (0.80, 1.17)
Dominant 0.77 (0.56, 1.05)  0.80 (0.59, 1.07) 0.96 (0.72,1.29) 0.97 (0.74, 1.28)
Recessive 0.70 (0.46,1.09)  0.77 (0.52, 1.13) 0.93(0.66,1.33) 0.94 (0.68, 1.31)
miR-196a2 (rs11614913)
TT 80 (23.9) 347 (29.6) 1.00 1.00 131(30.6) 339 (28.5) 1.00 1.00
CT 138 (41.2) 490(41.7) 1.25(0.87,1.80) 1.23(0.88,1.71) 135(31.5) 528(44.4) 0.63(0.45,0.87) 0.68(0.50,0.92)
C.C 71(21.2) 237(20.2) 1.02(0.66,1.58)  1.01(0.68, 1.50) 85 (19.9) 224 (18.8) 0.96(0.66,1.41) 1.01(0.71, 1.44)
Log-Additive 1.03(0.83,1.27)  1.03(0.84, 1.27) 0.94 (0.77,1.14)  0.96 (0.79, 1.16)
Dominant 1.17 (0.83,1.65)  1.16 (0.85, 1.60) 0.72 (0.54,0.97) 0.77 (0.58, 1.02)
Recessive 0.89(0.61,1.30) 0.91(0.64, 1.28) 1.26 (0.90,1.77)  1.24 (0.90, 1.70)
WWOX (rs12828)
G:G 122 (36.4) 463 (39.4) 1.00 1.00 130 (30.4) 447 (37.6) 1.00 1.00
A:G 120 (35.8) 470(40.0) 1.09(0.77,1.53) 1.06(0.77,1.46) 134 (31.3) 476(40.0) 1.03(0.75,1.41) 1.04(0.77,1.40)
AA 54 (16.1) 146 (124) 1.45(0.93,2.26) 1.36(0.91, 2.04) 77 (18.0) 170 (14.3) 1.47(0.99,2.17) 1.40(0.98, 2.01)
Log-Additive 1.18(0.95,1.47)  1.18(0.95, 1.45) 1.18 (0.97,1.44) 1.19(0.98, 1.43)
Dominant 1.18(0.86,1.62)  1.16 (0.86, 1.57) 1.15(0.86,1.53) 1.16(0.88, 1.53)
Recessive 1.39(0.92,2.08) 1.33(0.91, 1.93) 1.45(1.02,2.06) 1.38(0.99,1.92)
Ran (rs14035)
C.C 190 (56.7) 688 (58.6) 1.00 1.00 251 (58.6) 717 (60.3) 1.00 1.00
C:T 99 (29.6) 298 (25.4) 1.23(0.88,1.72) 1.20(0.87,1.64) 83 (19.4) 309 (26.0) 0.82(0.59,1.15) 0.83(0.60, 1.13)
TT 10 (3.0) 50 (4.3) 0.73(0.32,1.65)  0.81(0.44, 1.49) 16 (3.7) 45 (3.8) 1.65 (0.85, 3.20)  1.39(0.80, 2.42)
Log-Additive 1.06 (0.81,1.38)  1.04(0.80, 1.34) 1.02 (0.79,1.32)  1.01(0.79, 1.29)
Dominant 1.16 (0.84,1.60) 1.12(0.83, 1.52) 0.91 (0.67,1.25) 0.91(0.68, 1.23)
Recessive 0.68 (0.30,1.53)  0.78 (0.42, 1.43) 1.75(0.91, 3.36)  1.45(0.83, 2.51)
CXCL12 (rs1804429)
TT 261 (77.9) 967 (82.4) 1.00 1.00 314 (73.4) 979 (82.3) 1.00 1.00
G:T 37(11.0) 130(11.1) 1.01(0.64,1.61)  0.96 (0.63, 1.46) 27 (6.3) 139 (11.7) 0.67(0.41,1.09) 0.70 (0.46, 1.08)
G:G 1(0.3) 5(0.4) 0.78 (0.07,8.21)  0.96 (0.39, 2.35) 4 (0.9) 7 (0.6) 0.68(0.07,6.23)  1.08 (0.46, 2.55)
Log-Additive 1.00 (0.65, 1.53)  0.95 (0.64, 1.41) 0.69(0.44,1.09) 0.77 (0.52, 1.14)
Dominant 1.01 (0.64,1.59)  0.96 (0.63, 1.44) 0.67(0.41,1.08) 0.73(0.48,1.11)
Recessive 0.78 (0.07,8.18)  0.96 (0.39, 2.35) 0.71(0.08,6.49) 1.09 (0.46, 2.58)
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Gemin3 (rs197412)

TT 141 (42.1)
T:C 118 (35.2)
C.C 41 (12.2)
Log-Additive
Dominant
Recessive
E2F2 (rs2075993)
GG 127 (37.9)
G:A 120 (35.8)
AA 48 (14.3)
Log-Additive
Dominant
Recessive
THBS1 (rs2292305)
TT 133 (39.7)
C:T 106 (31.6)
C:.C 34 (10.1)
Log-Additive
Dominant
Recessive
pre-miR-146a (rs2910164)
C:.C 105 (31.3)
G:C 141 (42.1)
GG 46 (13.7)
Log-Additive
Dominant
Recessive
CTNNBL1 (rs2953)
TT 178 (53.1)
GT 98 (29.3)
GG 27 (8.1)
Log-Additive
Dominant
Recessive
DOCKA4 (rs3801790)
AA 116 (34.6)
A:G 132 (39.4)
G:G 52 (15.5)

514 (43.8)
463 (39.4)
125 (10.6)

426 (36.3)
448 (38.2)
186 (15.8)

478 (40.7)
457 (38.9)
154 (13.1)

419 (35.7)
501 (42.7)
191 (16.3)

639 (54.4)
395 (33.6)
80 (6.8)

431 (36.7)
478 (40.7)
177 (15.1)

1.00

0.89 (0.64, 1.24)
1.47 (0.93, 2.32)
1.12 (0.90, 1.40)
1.01 (0.75, 1.37)
1.55 (1.01, 2.39)

1.00
0.84 (0.60, 1.17)
0.80 (0.51, 1.25)
0.88 (0.71, 1.09)
0.82 (0.60, 1.12)
0.87 (0.57, 1.32)

1.00
0.85 (0.61, 1.19)
0.86 (0.54, 1.39)
0.91(0.73, 1.13)
0.85 (0.62, 1.17)
0.93 (0.59, 1.46)

1.00

1.22 (0.87, 1.70)
0.80 (0.50, 1.30)
0.96 (0.77, 1.19)
1.10 (0.80, 1.52)
0.72 (0.46, 1.12)

1.00
0.91 (0.65, 1.27)
1.13 (0.63, 2.01)
0.99 (0.78, 1.27)
0.95 (0.69, 1.29)
1.17 (0.66, 2.05)

1.00
1.05 (0.75, 1.47)
1.04 (0.66, 1.63)

1.00

0.90 (0.66, 1.23)
1.34 (0.89, 2.03)
1.10 (0.89, 1.37)
1.01 (0.76, 1.35)
1.39 (0.94, 2.07)

1.00
0.86 (0.63, 1.17)
0.82 (0.55, 1.23)
0.88 (0.71, 1.08)
0.83 (0.62, 1.12)
0.87 (0.60, 1.28)

1.00
0.83 (0.60, 1.13)
0.86 (0.56, 1.32)
0.88 (0.71, 1.10)
0.82 (0.61, 1.11)
0.93 (0.62, 1.40)

1.00

1.19 (0.87, 1.63)
0.82 (0.54, 1.26)
0.96 (0.77, 1.18)
1.08 (0.80, 1.46)
0.76 (0.51, 1.12)

1.00
0.94 (0.69, 1.28)
1.07 (0.65, 1.77)
1.00 (0.79, 1.26)
0.97 (0.72, 1.29)
1.09 (0.67, 1.79)

1.00
1.05 (0.77, 1.43)
1.09 (0.73, 1.62)
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170 (39.7)
135 (31.5)
46 (10.7)

146 (34.1)
132 (30.8)
68 (15.9)

162 (37.9)
124 (29.0)
37 (8.6)

114 (26.6)
171 (40.0)
57 (13.3)

193 (45.1)
125 (29.2)
23 (5.4)

153 (35.7)
135 (31.5)
60 (14.0)

478 (40.2)
501 (42.1)
117 (9.8)

374 (31.4)
540 (45.4)
175 (14.7)

525 (44.1)
464 (39.0)
110 (9.2)

398 (33.4)
522 (43.9)
198 (16.6)

611 (51.3)
431 (36.2)
81 (6.8)

412 (34.6)
508 (42.7)
182 (15.3)

1.00

0.74 (0.55, 1.00)
1.15 (0.73, 1.80)
0.96 (0.77, 1.18)
0.82 (0.61, 1.08)
1.33 (0.87, 2.04)

1.00
0.70 (0.51, 0.96)
0.96 (0.64, 1.44)
0.92 (0.75, 1.12)
0.77 (0.57, 1.02)
1.16 (0.80, 1.68)

1.00
0.98 (0.72, 1.33)
1.22 (0.76, 1.95)
1.06 (0.86, 1.31)
1.03 (0.77, 1.37)
1.23(0.78, 1.93)

1.00

1.07 (0.78, 1.48)
1.03 (0.68, 1.55)
1.02 (0.84, 1.25)
1.06 (0.79, 1.43)
0.98 (0.68, 1.42)

1.00
0.79 (0.58, 1.06)
0.71 (0.40, 1.27)
0.82 (0.65, 1.03)
0.77 (0.58, 1.03)
0.78 (0.44, 1.38)

1.00
0.71 (0.52, 0.97)
0.93 (0.62, 1.40)

1.00

0.77 (0.58, 1.02)
1.13 (0.75, 1.70)
0.96 (0.78, 1.18)
0.84 (0.64, 1.10)
1.26 (0.85, 1.86)

1.00
0.73 (0.54, 0.98)
0.97 (0.67, 1.41)
0.92 (0.76, 1.12)
0.78 (0.60, 1.03)
1.13 (0.80, 1.59)

1.00
0.95 (0.71, 1.27)
1.16 (0.76, 1.78)
1.04 (0.85, 1.29)
1.00 (0.76, 1.32)
1.18 (0.78, 1.78)

1.00

1.09 (0.81, 1.47)
1.05 (0.72, 1.53)
1.04 (0.86, 1.27)
1.09 (0.82, 1.45)
1.01(0.71, 1.42)

1.00
0.82 (0.62, 1.09)
0.78 (0.48, 1.28)
0.83 (0.67, 1.04)
0.80 (0.61, 1.05)
0.83 (0.51, 1.35)

1.00
0.76 (0.56, 1.01)
0.96 (0.66, 1.39)



Log-Additive
Dominant
Recessive
RbI2 (rs3929)
G:G 201 (60.0)
C:G 90 (26.9)
C.C 10 (3.0)
Log-Additive
Dominant
Recessive
IL6R (rs4072391)
C.C 250 (74.6)
CT 38 (11.3)
T 8 (2.4)
Log-Additive
Dominant
Recessive
CDKG6 (rs42031)
AA 268 (80.0)
AT 28 (8.4)
TT 1(0.3)
Log-Additive
Dominant
Recessive
Ago2 (rs4961280)
C:.C 242 (72.2)
C:A 46 (13.7)
AA 8 (2.4)
Log-Additive
Dominant
Recessive
miR-26al (rs7372209)
C.C 157 (46.9)
C:T 119 (35.5)
TT 21 (6.3)
Log-Additive
Dominant
Recessive
Gemin4 (rs7813)

738 (62.9)
337 (28.7)
48 (4.1)

907 (77.3)
193 (16.4)
13 (1.1)

1015 (86.5)
95 (8.1)
6 (0.5)

831 (70.8)
226 (19.3)
17 (1.4)

565 (48.1)
436 (37.1)
111 (9.5)

1.02 (0.82, 1.27)
1.04 (0.76, 1.43)
1.01 (0.67, 1.53)

1.00
0.94 (0.67, 1.31)
0.68 (0.30, 1.53)
0.89 (0.68, 1.17)
0.91 (0.66, 1.25)
0.69 (0.31, 1.55)

1.00

0.70 (0.4, 1.12)
2.79 (0.98, 8.00)
0.98 (0.68, 1.41)
0.83 (0.54, 1.28)
2.93 (1.02, 8.39)

1.00
1.13 (0.67, 1.89)
NA
0.97 (0.59, 1.58)
1.04 (0.62, 1.74)
NA

1.00
0.71 (0.48, 1.07)
1.69 (0.55, 5.21)
0.85 (0.60, 1.20)
0.77 (0.52, 1.13)
1.81 (0.59, 5.55)

1.00

1.02 (0.74, 1.41)
0.72 (0.39, 1.34)
0.93 (0.73, 1.18)
0.97 (0.71, 1.32)
0.71 (0.39, 1.30)

1.05 (0.85, 1.29)
1.06 (0.79, 1.43)
1.06 (0.73, 1.55)

1.00
0.94 (0.69, 1.29)
0.78 (0.42, 1.44)
0.89 (0.69, 1.15)
0.90 (0.67, 1.22)
0.79 (0.43, 1.46)

1.00

0.72 (0.48, 1.09)
1.58 (0.75, 3.31)
0.96 (0.68, 1.34)
0.84 (0.57, 1.23)
1.61(0.77, 3.37)

1.00
1.08 (0.68, 1.71)
0.79 (0.32, 1.96)
0.96 (0.62, 1.49)
1.02 (0.65, 1.60)
0.79 (0.32, 1.95)

1.00
0.74 (0.51, 1.07)
1.25 (0.59, 2.65)
0.86 (0.63, 1.19)
0.79 (0.56, 1.13)
1.28 (0.60, 2.72)

1.00

1.00 (0.74, 1.35)
0.75 (0.45, 1.24)
0.90 (0.71, 1.13)
0.93 (0.70, 1.25)
0.75 (0.45, 1.23)
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224 (52.3)
116 (27.1)
17 (4.0)

284 (66.4)
54 (12.6)
11 (2.6)

316 (73.8)
37 (8.6)
5(1.2)

273 (63.8)
66 (15.4)
11 (2.6)

196 (45.8)
132 (30.8)
29 (6.8)

772 (64.9)
330 (27.7)
42 (3.5)

938 (78.8)
164 (13.8)
19 (1.6)

1021 (85.8)
101 (8.5)
7(0.6)

834 (70.1)
226 (19.0)
28 (2.4)

550 (46.2)
462 (38.8)
100 (8.4)

0.91 (0.74, 1.11)
0.77 (0.58, 1.02)
1.11 (0.76, 1.62)

1.00
1.29 (0.96, 1.74)
1.49 (0.75, 2.94)
1.26 (0.99, 1.60)
1.31(0.98, 1.75)
1.37 (0.70, 2.69)

1.00

1.17 (0.79, 1.72)
1.50 (0.58, 3.88)
1.19 (0.87, 1.62)
1.20 (0.84, 1.73)
1.46 (0.57, 3.78)

1.00
1.27 (0.79, 2.04)
2.34 (0.58, 9.36)
1.34 (0.90, 2.00)
1.34 (0.86, 2.10)
2.30 (0.57, 9.17)

1.00
0.83 (0.58, 1.19)
1.06 (0.45, 2.50)
0.90 (0.67, 1.21)
0.86 (0.61, 1.21)
1.10 (0.46, 2.59)

1.00

0.90 (0.67, 1.20)
0.70 (0.41, 1.21)
0.86 (0.69, 1.07)
0.86 (0.65, 1.14)
0.73 (0.43, 1.25)

0.92 (0.75, 1.12)
0.80 (0.61, 1.05)
1.09 (0.76, 1.55)

1.00
1.23(0.92, 1.63)
1.30 (0.74, 2.30)
1.23(0.97, 1.55)
1.26 (0.96, 1.66)
1.25(0.71, 2.19)

1.00

1.13(0.79, 1.61)
1.23 (0.61, 2.46)
1.16 (0.87, 1.56)
1.17 (0.83, 1.64)
1.22 (0.61, 2.44)

1.00
1.17 (0.76, 1.79)
1.47 (0.66, 3.28)
1.31(0.91, 1.88)
1.27 (0.85, 1.91)
1.46 (0.66, 3.26)

1.00
0.85 (0.61, 1.19)
1.04 (0.54, 1.98)
0.91 (0.69, 1.21)
0.88 (0.64, 1.20)
1.05 (0.55, 2.02)

1.00

0.89 (0.67, 1.17)
0.74 (0.46, 1.18)
0.85 (0.69, 1.05)
0.84 (0.65, 1.10)
0.77 (0.48, 1.22)



TT
CT
Cc.C

Log-Additive

Dominant
Recessive

KARS (rs9266)

Cc.C
CT
TT

Log-Additive

Dominant
Recessive

147 (43.9)
109 (32.5)
36 (10.7)

202 (60.3)
83 (24.8)
12 (3.6)

530 (45.1)
419 (35.7)
112 (9.5)

706 (60.1)
350 (29.8)
45 (3.8)

1.00
0.98 (0.70, 1.37)
0.84 (0.50, 1.42)
0.94 (0.75, 1.18)
0.95 (0.70, 1.29)
0.85 (0.52, 1.40)

1.00
0.76 (0.54, 1.07)
0.77 (0.34, 1.73)
0.80 (0.60, 1.06)
0.76 (0.55, 1.05)
0.84 (0.37, 1.87)

1.00

1.01 (0.74, 1.37)
0.88 (0.56, 1.39)
0.95 (0.76, 1.18)
0.97 (0.72, 1.30)
0.88 (0.57, 1.37)

1.00
0.79 (0.58, 1.09)
0.89 (0.49, 1.63)
0.83 (0.64, 1.08)
0.79 (0.58, 1.08)
0.93 (0.51, 1.71)

170 (39.7)
130 (30.4)
37 (8.6)

224 (52.3)
98 (22.9)
28 (6.5)

582 (48.9)
414 (34.8)
98 (8.2)

702 (59.0)
350 (29.4)
70 (5.9)

1.00

1.13 (0.83, 1.53)
1.30 (0.81, 2.09)
1.14 (0.92, 1.40)
1.16 (0.88, 1.55)
1.24 (0.78, 1.95)

1.00
0.79 (0.58, 1.09)
1.01 (0.58, 1.75)
0.90 (0.72, 1.14)
0.83 (0.62, 1.11)
1.08 (0.63, 1.87)

1.00

1.10 (0.83, 1.47)
1.24 (0.81, 1.90)
1.13 (0.92, 1.39)
1.15 (0.87, 1.50)
1.20 (0.79, 1.81)

1.00
0.82 (0.61, 1.10)
1.01 (0.63, 1.64)
0.92 (0.73, 1.14)
0.85 (0.65, 1.13)
1.06 (0.66, 1.71)

Notes: aOR: adjusted odds ratios; sbOR: adjusted odds ratios with semi-Bayes shrinkage method; Ca: Cases; Co: Controls; Numbers in bold face indicate

statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income 10
years ago (<1000, 1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of
stomach cancer (yes/no), H. pylori infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28), and total energy intake (continuous,

kcal/day).
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Table 5.5. Associations between selected SNPs related to the stem cell pathway and stomach cancer by dietary intake of total fatty

acids
Low Fatty Acids High Fatty acids
dbSNP no. Ca, n(%) Co, n(%) aOR* shOR* Ca, n(%) Co, n(%) aOR* shOR*
HEY1 (rs1046472)
C.C 190 (56.7) 710 (60.5) 1.00 1.00 205 (47.9) 693 (58.2) 1.00 1.00
A:.C 94(28.1) 342(29.1) 1.11(0.80,1.55) 1.12(0.82,1.52) 118(27.6) 375(315) 1.06(0.78,1.43) 1.03 (0.77, 1.37)
AA 19 (5.7) 57 (4.9) 1.18 (0.61,2.26) 1.11 (0.64, 1.92) 31(7.2) 51 (4.3) 1.71(0.97, 3.02) 1.49 (0.91, 2.45)
Log-Additive 1.10(0.85,1.41) 1.10(0.86, 1.40) 1.18 (0.94, 1.49) 1.16 (0.93, 1.45)
Dominant 1.12(0.82,1.54) 1.13(0.84, 1.51) 1.14 (0.86, 1.51) 1.11 (0.85, 1.46)
Recessive 1.14 (0.60, 2.16)  1.08 (0.63, 1.86) 1.67 (0.96, 2.92) 1.48 (0.90, 2.42)
Oct4 (rs13409)
C.C 103 (30.7) 404 (34.4) 1.00 1.00 129 (30.1) 402 (33.8) 1.00 1.00
CT 135 (40.3) 480 (40.9) 1.00(0.71,1.42) 1.06(0.77,1.45) 145(33.9) 522 (43.9)  0.77(0.57, 1.06) 0.78 (0.58, 1.05)
TT 59 (17.6) 221 (18.8) 0.89(0.58,1.36) 0.88(0.60,1.28) 71 (16.6) 193 (16.2)  0.98 (0.66, 1.45) 1.02 (0.71, 1.46)
Log-Additive 0.95(0.77,1.17)  0.94 (0.77, 1.15) 0.95 (0.78, 1.16) 0.96 (0.79, 1.17)
Dominant 0.96 (0.70, 1.32)  0.99 (0.73, 1.33) 0.83 (0.62, 1.11) 0.84 (0.64, 1.11)
Recessive 0.89 (0.61,1.30) 0.85(0.60, 1.21) 1.12 (0.78, 1.61) 1.15(0.82, 1.60)
AXIN1 (rs1981492)
GG 152 (45.4) 561 (47.8) 1.00 1.00 200 (46.7) 567 (47.6) 1.00 1.00
A:G 114 (34.0) 421(35.9) 0.88(0.63,1.22) 0.92(0.68,1.25) 110 (25.7) 436 (36.6)  0.70(0.51, 0.95) 0.72 (0.54, 0.96)
AA 35(10.4) 111(9.5) 0.79(0.47,1.33) 0.85(0.54,1.34) 49 (11.4) 104 8.7)  1.14(0.72,1.78) 1.11 (0.74, 1.68)
Log-Additive 0.89(0.70,1.11) 0.91(0.73,1.13) 0.93 (0.75, 1.15) 0.93(0.76, 1.14)
Dominant 0.86 (0.63,1.17) 0.89 (0.67, 1.19) 0.79 (0.59, 1.04) 0.80 (0.61, 1.05)
Recessive 0.84 (0.51,1.38) 0.88 (0.57, 1.36) 1.31 (0.85, 2.02) 1.24 (0.83, 1.85)
DVL2 (rs222851)
AA 120 (35.8) 411 (35.0) 1.00 1.00 133 (31.1) 461 (38.7) 1.00 1.00
A:G 134 (40.0) 494 (42.1) 1.16(0.83,1.62) 1.15(0.84,1.57) 155(36.2) 492 (41.3)  1.10(0.81, 1.50) 1.09 (0.82, 1.46)
G:G 38(11.3) 171(14.6) 0.82(0.50,1.35) 0.86(0.56,1.32) 52 (12.1) 153 (12.9)  1.24(0.80, 1.92) 1.20(0.81, 1.78)
Log-Additive 0.96 (0.77,1.21) 0.97 (0.78, 1.21) 1.11 (0.90, 1.37) 1.11 (0.91, 1.36)
Dominant 1.07 (0.78, 1.47)  1.07 (0.79, 1.44) 1.13(0.85, 1.51) 1.13 (0.86, 1.49)
Recessive 0.76 (0.48,1.20)  0.81(0.54, 1.21) 1.17 (0.78, 1.76) 1.15(0.79, 1.67)
FZD3 (rs2241802)
G:G 103 (30.7) 339 (28.9) 1.00 1.00 122 (28.5) 365 (30.7) 1.00 1.00
A.G 131 (39.1) 492 (41.9) 0.91(0.64,1.29) 0.91(0.66,1.26) 141 (32.9) 487 (40.9)  1.03(0.74, 1.44) 1.01 (0.74, 1.38)
AA 56 (16.7) 211(18.0) 0.81(0.51,1.27) 0.86(0.58,1.28) 62 (14.5) 220(18.5)  1.23(0.82,1.84) 1.18 (0.82, 1.71)
Log-Additive 0.90(0.72,1.12) 0.91(0.74,1.13) 1.10(0.90, 1.34) 1.09 (0.90, 1.33)
Dominant 0.88(0.63,1.22)  0.88 (0.65, 1.21) 1.09 (0.80, 1.49) 1.07 (0.80, 1.44)
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Recessive
Decl (rs2269700)
TT 218 (65.1)
CT 81 (24.2)
C.C 5(1.5)
Log-Additive
Dominant
Recessive
Oct4 (rs3130932)
TT 159 (47.5)
GT 109 (32.5)
GG 35(10.4)
Log-Additive
Dominant
Recessive
WNT2 (rs3729629)
G:G 147 (43.9)
C:G 115 (34.3)
C:.C 34 (10.1)
Log-Additive
Dominant
Recessive
HEY2 (rs3734637)
AA 189 (56.4)
A:C 98 (29.3)
C:.C 13 (3.9)
Log-Additive
Dominant
Recessive
Ctbp2 (rs3740535)
GG 156 (46.6)
A:G 108 (32.2)
AA 34 (10.1)
Log-Additive
Dominant
Recessive
WNT2 (rs4730775)
Cc.C 170 (50.7)
CT 106 (31.6)

763 (65.0)
301 (25.6)
42 (3.6)

539 (45.9)
457 (38.9)
115 (9.8)

499 (42.5)
482 (41.1)
125 (10.6)

643 (54.8)
376 (32.0)
80 (6.8)

616 (52.5)
405 (34.5)
90 (7.7)

632 (53.8)
390 (33.2)

0.86 (0.57, 1.28)

1.00
1.03 (0.74, 1.45)
0.75 (0.28, 1.97)
0.97 (0.73, 1.29)
1.00 (0.72, 1.39)
0.74 (0.28, 1.95)

1.00

0.95 (0.69, 1.31)
1.23(0.76, 2.01)
1.06 (0.84, 1.32)
1.01 (0.74, 1.36)
1.26 (0.79, 2.02)

1.00
0.70 (0.51, 0.97)
1.00 (0.60, 1.65)
0.88 (0.70, 1.11)
0.76 (0.56, 1.02)
1.17 (0.72, 1.90)

1.00

0.95 (0.68, 1.31)
0.45 (0.21, 0.94)
0.81 (0.63, 1.04)
0.85 (0.62, 1.16)
0.45 (0.22, 0.94)

1.00
1.00 (0.72, 1.39)
1.37(0.83, 2.27)
1.11 (0.89, 1.39)
1.07 (0.79, 1.46)
1.37 (0.84, 2.23)

1.00
0.81 (0.58, 1.13)

0.90 (0.63, 1.30)

1.00
1.02 (0.74, 1.41)
0.85 (0.4, 1.67)
0.97 (0.74, 1.27)
0.99 (0.73, 1.35)
0.85 (0.43, 1.66)

1.00

0.96 (0.71, 1.30)
1.16 (0.75, 1.79)
1.05 (0.84, 1.30)
1.01 (0.76, 1.35)
1.17 (0.77, 1.80)

1.00
0.75 (0.56, 1.02)
1.00 (0.64, 1.56)
0.89 (0.72, 1.12)
0.79 (0.60, 1.06)
1.11(0.72, 1.71)

1.00

0.98 (0.72, 1.33)
0.58 (0.33, 1.01)
0.82 (0.64, 1.04)
0.87 (0.65, 1.17)
0.58 (0.33, 1.01)

1.00
1.00 (0.73, 1.36)
1.28 (0.82, 2.00)
1.11 (0.89, 1.38)
1.07 (0.80, 1.43)
1.28 (0.83, 1.98)

1.00
0.89 (0.66, 1.21)

141

254 (59.3)
97 (22.7)
6 (1.4)

181 (42.3)
127 (29.7)
42 (9.8)

181 (42.3)
148 (34.6)
25 (5.8)

207 (48.4)
113 (26.4)
17 (4.0)

195 (45.6)
110 (25.7)
37 (8.6)

214 (50.0)
110 (25.7)

736 (61.8)
341 (28.7)
48 (4.0)

495 (41.6)
484 (40.7)
137 (11.5)

507 (42.6)
494 (41.5)
119 (10.0)

681 (57.2)
367 (30.8)
74 (6.2)

598 (50.3)
430 (36.1)
84 (7.1)

633 (53.2)
395 (33.2)

1.21(0.85, 1.72)

1.00
0.78 (0.57, 1.07)
0.49 (0.18, 1.30)
0.76 (0.58, 1.00)
0.75 (0.55, 1.02)
0.52 (0.20, 1.39)

1.00

0.79 (0.58, 1.07)
0.89 (0.57, 1.40)
0.89 (0.72, 1.10)
0.81 (0.61, 1.08)
0.99 (0.64, 1.53)

1.00
0.98 (0.73, 1.32)
0.61 (0.36, 1.03)
0.86 (0.69, 1.06)
0.90 (0.68, 1.20)
0.61 (0.37, 1.02)

1.00

0.94 (0.69, 1.28)
0.77 (0.41, 1.43)
0.91(0.72, 1.15)
0.91 (0.68, 1.22)
0.79 (0.43, 1.45)

1.00
0.83 (0.61, 1.13)
1.05 (0.63, 1.75)
0.94 (0.75, 1.17)
0.87 (0.65, 1.16)
1.13 (0.69, 1.86)

1.00
0.85 (0.63, 1.15)

1.18 (0.84, 1.64)

1.00
0.82 (0.61, 1.10)
0.65 (0.34, 1.25)
0.77 (0.59, 1.00)
0.77 (0.58, 1.03)
0.67 (0.35, 1.29)

1.00
0.78 (0.59, 1.04)
0.90 (0.60, 1.35)
0.88 (0.72, 1.08)
0.80 (0.61, 1.05)
0.99 (0.66, 1.46)

1.00
1.01 (0.76, 1.33)
0.68 (0.43, 1.07)
0.87 (0.70, 1.07)
0.92 (0.70, 1.20)
0.68 (0.43, 1.05)

1.00

0.97 (0.72, 1.30)
0.84 (0.50, 1.40)
0.92 (0.74, 1.16)
0.93 (0.71, 1.24)
0.84 (0.50, 1.41)

1.00
0.85 (0.63, 1.13)
1.04 (0.66, 1.63)
0.94 (0.76, 1.17)
0.88 (0.67, 1.16)
1.10 (0.70, 1.71)

1.00
0.88 (0.66, 1.17)



TT 16 (4.8)
Log-Additive
Dominant
Recessive
WNTB8A (rs4835761)
AA 115 (34.3)
A:G 117 (34.9)
GG 63 (18.8)
Log-Additive
Dominant
Recessive
Notch4 (rs520692)
AA 209 (62.4)
A:G 67 (20.0)
G:G 4(1.2)
Log-Additive
Dominant
Recessive
Rex1 (rs6815391)
TT 125 (37.3)
CT 121 (36.1)
Cc.C 50 (14.9)
Log-Additive
Dominant
Recessive
HES2 (rs8708)
A:A 214 (63.9)
A:G 70 (20.9)
GG 6 (1.8)
Log-Additive
Dominant
Recessive
Notch4 (rs915894)
C.C 109 (32.5)
A:C 131 (39.1)
AA 58 (17.3)
Log-Additive
Dominant
Recessive

71 (6.0)

358 (30.5)
508 (43.3)
200 (17.0)

846 (72.1)
247 (21.0)
21 (1.8)

479 (40.8)
459 (39.1)
143 (12.2)

753 (64.1)
307 (26.1)
43 (3.7)

319 (27.2)
525 (44.7)
245 (20.9)

1.09 (0.57, 2.07)
0.92 (0.71, 1.19)
0.85 (0.62, 1.16)
1.18 (0.63, 2.21)

1.00
0.66 (0.47, 0.94)
0.96 (0.63, 1.47)
0.93 (0.75, 1.15)
0.75 (0.54, 1.03)
1.20 (0.82, 1.76)

1.00

0.97 (0.67, 1.40)
1.06 (0.34, 3.32)
0.99 (0.72, 1.36)
0.98 (0.68, 1.39)
1.07 (0.34, 3.33)

1.00
1.12 (0.79, 1.57)
1.64 (1.05, 2.56)
1.25 (1.00, 1.55)
1.24 (0.91, 1.70)
1.56 (1.03, 2.35)

1.00
1.00 (0.70, 1.42)
0.80 (0.32, 2.00)
0.96 (0.72, 1.28)
0.97 (0.69, 1.37)
0.80 (0.32, 1.99)

1.00

0.77 (0.55, 1.09)
0.71 (0.46, 1.09)
0.83 (0.67, 1.03)
0.75 (0.55, 1.04)
0.82 (0.56, 1.21)

1.08 (0.63, 1.85)
0.96 (0.75, 1.23)
0.92 (0.68, 1.24)
1.11 (0.65, 1.90)

1.00
0.67 (0.49, 0.93)
0.99 (0.68, 1.45)
0.93 (0.75, 1.14)
0.75 (0.56, 1.01)
1.20 (0.84, 1.70)

1.00

0.99 (0.71, 1.39)
1.02 (0.48, 2.14)
1.00 (0.74, 1.35)
1.00 (0.72, 1.38)
1.02 (0.48, 2.14)

1.00
1.11 (0.81, 1.51)
151 (1.01, 2.26)
1.24 (1.01, 1.53)
1.24 (0.92, 1.67)
1.45 (0.99, 2.12)

1.00
0.99 (0.71, 1.37)
0.87 (0.45, 1.67)
0.95 (0.72, 1.25)
0.96 (0.70, 1.32)
0.87 (0.45, 1.67)

1.00

0.83 (0.60, 1.14)
0.78 (0.53, 1.15)
0.86 (0.70, 1.05)
0.80 (0.59, 1.08)
0.86 (0.61, 1.23)
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16 (3.7)

137 (32.0)
141 (32.9)
67 (15.7)

258 (60.3)
80 (18.7)
2 (0.5)

167 (39.0)
123 (28.7)
45 (10.5)

232 (54.2)
92 (21.5)
12 (2.8)

107 (25.0)
145 (33.9)
97 (22.7)

78 (6.6)

377 (31.7)
510 (42.9)
201 (16.9)

860 (72.3)
248 (20.8)
18 (1.5)

481 (40.4)
452 (38.0)
149 (12.5)

738 (62.0)
315 (26.5)
46 (3.9)

331 (27.8)
521 (43.8)
250 (21.0)

0.72 (0.39, 1.35)
0.85 (0.67, 1.08)
0.83 (0.62, 1.11)
0.77 (0.41, 1.42)

1.00
0.82 (0.60, 1.13)
0.98 (0.66, 1.46)
0.96 (0.79, 1.17)
0.87 (0.65, 1.16)
1.09 (0.76, 1.56)

1.00

0.92 (0.66, 1.28)
0.37 (0.08, 1.69)
0.85 (0.63, 1.15)
0.88 (0.64, 1.22)
0.38 (0.08, 1.72)

1.00
0.82 (0.60, 1.12)
0.76 (0.49, 1.19)
0.86 (0.70, 1.05)
0.80 (0.60, 1.07)
0.84 (0.55, 1.27)

1.00
0.97 (0.71, 1.34)
0.93 (0.4, 1.96)
0.97 (0.75, 1.25)
0.97 (0.71, 1.31)
0.94 (0.44, 1.97)

1.00

0.87 (0.62, 1.22)
1.22 (0.84, 1.77)
1.10 (0.91, 1.33)
0.98 (0.72, 1.34)
1.33 (0.96, 1.82)

0.79 (0.47, 1.33)
0.86 (0.68, 1.08)
0.85 (0.64, 1.12)
0.82 (0.49, 1.37)

1.00
0.85 (0.63, 1.14)
0.99 (0.69, 1.42)
0.96 (0.80, 1.17)
0.88 (0.67, 1.17)
1.07 (0.77, 1.50)

1.00

0.92 (0.67, 1.26)
0.71 (0.33, 1.53)
0.86 (0.64, 1.14)
0.88 (0.65, 1.20)
0.72 (0.33, 1.55)

1.00
0.82 (0.61, 1.11)
0.78 (0.52, 1.16)
0.85 (0.69, 1.04)
0.80 (0.60, 1.05)
0.84 (0.58, 1.23)

1.00
0.97 (0.71, 1.31)
0.96 (0.53, 1.73)
0.96 (0.75, 1.24)
0.96 (0.72, 1.28)
0.96 (0.53, 1.74)

1.00

0.88 (0.65, 1.21)
1.23(0.87, 1.74)
1.11 (0.92, 1.34)
1.01 (0.75, 1.35)
1.32 (0.97, 1.78)



miR-300 (rs12894467)

NF-kB pathway

T 166 (49.6) 652 (55.5) 1.00 1.00 182 (425) 691 (58.1) 1.00 1.00
CT 99 (29.6) 364 (31.0) 1.17(0.84,1.64) 1.18(0.86,1.61) 115(26.9) 338 (28.4)  1.61(1.18,2.21)  1.49(1.10, 2.00)
c:C 25(75)  66(5.6) 1.11(0.59,2.07) 1.17(0.70,1.96)  33(7.7) 59 (5.0)  1.89(1.09,3.27)  1.60(0.99, 2.59)
Log-Additive 1.10(0.86, 1.42)  1.15(0.91, 1.46) 1.47(1.17,1.84)  1.42(1.14,1.77)
Dominant 1.16 (0.84, 1.59)  1.20 (0.89, 1.61) 1.66(1.24,2.23)  1.56 (1.18, 2.07)
Recessive 1.04 (0.57,1.92)  1.12(0.68, 1.86) 159 (0.94,2.71)  1.44(0.90, 2.30)
IKBKAP (rs1538660)
c:C 140 (41.8) 494 (42.1) 1.00 1.00 172 (40.2) 528 (44.4) 1.00 1.00
cT 126 (37.6) 473 (40.3) 0.79(0.57,1.09) 0.82(0.60,1.10) 132 (30.8) 447 (37.6)  0.88(0.65,1.20)  0.89 (0.67, 1.19)
TT 35(10.4) 120(10.2) 1.02(0.61,1.69) 1.11(0.71,1.72) 47(11.0)  135(11.3)  1.09(0.71,1.69)  1.09 (0.73, 1.62)
Log-Additive 0.92(0.73,1.17)  0.97 (0.78, 1.21) 1.00 (0.81,1.22)  1.00(0.82, 1.22)
Dominant 0.83(0.61,1.12)  0.87 (0.65, 1.16) 0.93(0.70,1.24)  0.94(0.72, 1.23)
Recessive 1.14 (0.70,1.86)  1.20 (0.78, 1.84) 1.15(0.76,1.75)  1.14(0.78, 1.66)
IKBKAP (s2230793)
AA 141 (42.1) 534 (45.5) 1.00 1.00 184 (43.0) 532 (44.7) 1.00 1.00
A:C 114 (34.0) 460 (39.2) 0.89 (0.64,1.23) 0.90(0.66, 1.22) 127 (29.7)  461(38.7)  0.87(0.64,1.17)  0.87 (0.66, 1.15)
c:C 43(12.8) 111(9.5) 1.75(1.09,2.81) 1.54(1.01,2.35) 45 (10.5) 114 (9.6)  1.34(0.85,2.12)  1.27 (0.84, 1.92)
Log-Additive 1.18 (0.94, 1.47)  1.16 (0.94, 1.44) 1.05(0.85,1.30)  1.05(0.85, 1.28)
Dominant 1.04 (0.77, 1.41)  1.04(0.78, 1.39) 0.95(0.72,1.26)  0.95(0.73, 1.24)
Recessive 1.85(1.18,2.89)  1.60 (1.06, 2.41) 1.43(0.92,2.21)  1.34(0.90, 2.00)
IKBKAP (rs3204145)
T 138 (41.2) 509 (43.4) 1.00 1.00 178 (41.6) 531 (44.6) 1.00 1.00
AT 130(38.8) 488 (41.6) 0.82(0.59,1.13) 0.84(0.62,1.13) 140 (32.7) 460(38.7)  0.84(0.62,1.13)  0.85(0.64, 1.13)
AA 34(10.1) 120(10.2) 1.02(0.61,1.70) 1.10(0.71,1.72) 37(8.6)  126(10.6)  0.89(0.56,1.42)  0.93 (0.61, 1.40)
Log-Additive 0.94 (0.74,1.18)  0.97 (0.78, 1.21) 091(0.74,1.12)  0.91(0.75, 1.12)
Dominant 0.85(0.63,1.15)  0.89 (0.67, 1.18) 0.85(0.64,1.12)  0.86 (0.66, 1.12)
Recessive 1.13(0.69,1.84)  1.18 (0.77, 1.82) 0.96 (0.61, 1.51)  0.98 (0.65, 1.47)

Notes: aOR: adjusted odds ratios; sbOR: adjusted odds ratios with semi-Bayes shrinkage method; Ca: Cases; Co: Controls; Numbers in bold face indicate

statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income ten
years ago (<1000, 1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of
stomach cancer (yes/no), H. pylori infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28kg/m?), and total energy intake (continuous,
kcal/day).
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Table 5.6. Associations between selected SNPs related to the GWAS and stomach cancer by dietary intake of total fatty acids

Low Fatty Acids High Fatty acids

dbSNP no. Ca, n(%) Co, n(%) aOR* shOR* Ca, n(%) Co, n(%) aOR* shOR*
RUNX1 (rs2014300)

G:G 236 (70.4) 858 (73.1) 1.00 1.00 259 (60.5) 860 (72.3) 1.00 1.00

AG 55 (16.4) 237 (20.2) 0.97(0.66,1.42) 0.98(0.69,1.39) 73(17.1) 235(19.7) 1.06(0.74,1.50) 1.06 (0.76, 1.47)

AA 8(2.4) 23 (2.0) 1.07 (0.40,2.85)  1.02 (0.51, 2.05) 14 (3.3) 27 (2.3) 1.51(0.67,3.42) 1.28(0.67,2.41)

Log-Additive 0.99 (0.73,1.36)  0.99(0.74, 1.34) 1.12(0.85,1.49) 1.12(0.86, 1.47)

Dominant 0.98 (0.68, 1.41)  0.99 (0.70, 1.38) 1.10(0.79,1.54) 1.11(0.81, 1.51)

Recessive 1.07 (0.40, 2.86)  1.02 (0.51, 2.05) 1.49 (0.66, 3.37) 1.27 (0.67, 2.39)
PLCEL1 (rs2274223)

AA 163 (48.7) 692 (58.9) 1.00 1.00 169 (39.5) 688 (57.8) 1.00 1.00

A.G 95 (28.4) 346 (29.5) 1.04 (0.73,1.47)  1.06 (0.77,1.46) 119(27.8) 354 (29.7) 1.43(1.03,1.97) 1.34(0.99, 1.82)

G:G 13(3.9) 43 (3.7) 1.43(0.69,2.97) 1.24(0.69, 2.26) 15 (3.5) 51 (4.3) 1.46 (0.76,2.83) 1.28 (0.74, 2.23)

Log-Additive 1.11 (0.84,1.46) 1.12(0.86, 1.45) 1.31(1.02,1.69) 1.28(1.01, 1.63)

Dominant 1.08 (0.78,1.51)  1.10(0.81, 1.50) 1.43(1.05,1.95) 1.36(1.02, 1.83)

Recessive 1.41(0.68,2.90) 1.23(0.68, 2.22) 1.28 (0.67,2.44) 1.19 (0.69, 2.04)
GPC5 (rs2352028)

C.C 206 (61.5) 713 (60.7) 1.00 1.00 227 (53.0) 697 (58.6) 1.00 1.00

C:T 93 (27.8) 339(289) 0.95(0.68,1.32) 0.98(0.72,1.33) 117(27.3) 368(30.9) 0.94(0.70,1.27) 0.95(0.72,1.26)

TT 14 (4.2) 63 (5.4) 0.79 (0.39,1.60)  0.83(0.47, 1.47) 21 (4.9) 61 (5.1) 0.76 (0.39, 1.48) 0.82(0.47,1.41)

Log-Additive 0.92 (0.71,1.19) 0.93(0.73,1.19) 0.91(0.72,1.15) 0.91(0.73,1.14)

Dominant 0.92 (0.67,1.27)  0.94(0.70, 1.27) 0.92(0.69, 1.22) 0.92(0.70, 1.21)

Recessive 0.80(0.40,1.61)  0.84(0.48, 1.47) 0.77 (0.40, 1.50) 0.83(0.48, 1.42)
TERT (rs2736100)

TT 118 (35.2)  325(27.7) 1.00 1.00 139 (32.5) 376 (31.6) 1.00 1.00

G:T 132(39.4) 513(43.7) 0.54(0.38,0.77) 0.60(0.43,0.83) 145(33.9) 493(41.4) 0.89(0.65,1.23) 0.90(0.67, 1.22)

GG 46 (13.7) 206 (17.5) 0.44(0.28,0.71) 0.52(0.34,0.79) 56 (13.1) 194 (16.3) 0.78(0.51,1.19) 0.83(0.57,1.21)

Log-Additive 0.64 (0.51,0.81) 0.65(0.52, 0.81) 0.89(0.72,1.08) 0.90(0.73, 1.09)

Dominant 0.51(0.37,0.71)  0.54 (0.40,0.74) 0.86 (0.64, 1.16)  0.87 (0.66, 1.15)

Recessive 0.64 (0.42,0.98)  0.68 (0.46, 0.99) 0.83 (0.56, 1.22) 0.87 (0.61, 1.24)
CRPP1 -CRP (rs2808630)

TT 229 (68.4)  825(70.3) 1.00 1.00 256 (59.8)  825(69.3) 1.00 1.00

CT 55 (16.4) 244 (20.8) 0.90(0.61,1.31) 0.94(0.66,1.32) 71 (16.6) 255(21.4) 1.01(0.71,1.43) 0.99 (0.71, 1.38)

C.C 13(3.9) 32 (2.7) 1.39 (0.64,3.02) 1.27(0.69, 2.32) 16 (3.7) 33 (2.8) 1.77 (0.86, 3.64)  1.45 (0.80, 2.62)

Log-Additive 1.02 (0.76,1.36)  1.05 (0.80, 1.38) 1.15(0.88,1.50) 1.13(0.88, 1.46)

Dominant 0.96 (0.67,1.37)  1.00(0.72, 1.39) 1.10(0.79,1.52) 1.08 (0.79, 1.47)

Recessive 1.42 (0.66,3.07)  1.28 (0.70, 2.34) 1.77 (0.86, 3.62) 1.45(0.80, 2.61)

PLCE1 (rs3781264)
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TT 220 (65.7)

CT 67 (20.0)
C.C 10 (3.0)
Log-Additive
Dominant
Recessive

CLPTMI1L (rs401681)
C.C 139 (41.5)
C:T 119 (35.5)
TT 39 (11.6)
Log-Additive
Dominant
Recessive

GKN2 -GKN1 (rs4254535)
TT 158 (47.2)
C:T 97 (29.0)
C:.C 34 (10.1)
Log-Additive
Dominant
Recessive

CCR4 -GLBL1 (rs4678680)
TT 272 (81.2)
GT 32 (9.6)
GG 4(1.2)
Log-Additive
Dominant
Recessive

TERT -CLPTMI1L (rs4975616)
AA 226 (67.5)
A:G 62 (18.5)
G:G 16 (4.8)
Log-Additive
Dominant
Recessive

CHEK?2 (rs738722)
C.C 140 (41.8)
C:T 112 (33.4)
TT 39 (11.6)
Log-Additive

748 (63.7)
260 (22.1)
26 (2.2)

504 (42.9)
453 (38.6)
118 (10.1)

635 (54.1)
372 (31.7)
93 (7.9)

1004 (85.5)
118 (10.1)
5(0.4)

786 (67.0)
275 (23.4)
37 (3.2)

582 (49.6)
420 (35.8)
81 (6.9)

1.00

0.88 (0.61, 1.27)
1.50 (0.64, 3.49)
1.00 (0.74, 1.35)
0.94 (0.66, 1.33)
1.55 (0.67, 3.58)

1.00
0.97 (0.70, 1.34)
1.30 (0.79, 2.14)
1.08 (0.86, 1.36)
1.03 (0.76, 1.40)
1.32(0.82, 2.12)

1.00
1.11 (0.79, 1.56)
1.86 (1.13, 3.06)
1.28 (1.02, 1.60)
1.26 (0.92, 1.71)
1.78 (1.10, 2.89)

1.00

1.00 (0.61, 1.66)
2.61 (0.57, 11.86)
1.14 (0.74, 1.75)
1.08 (0.67, 1.75)
2.61 (0.57, 11.84)

1.00
0.83 (0.57, 1.20)
1.30 (0.61, 2.77)
0.96 (0.72, 1.27)
0.89 (0.63, 1.25)
1.36 (0.64, 2.88)

1.00

1.14 (0.81, 1.59)
2.24 (1.35, 3.70)
1.37 (1.09, 1.73)

1.00

0.90 (0.64, 1.26)
1.26 (0.65, 2.41)
1.01 (0.76, 1.34)
0.95 (0.69, 1.32)
1.27 (0.66, 2.45)

1.00
0.97 (0.71, 1.31)
1.24 (0.80, 1.93)
1.08 (0.87, 1.35)
1.03 (0.77, 1.38)
1.26 (0.82, 1.92)

1.00
1.11 (0.81, 1.51)
1.65 (1.06, 2.57)
1.28 (1.03, 1.59)
1.26 (0.94, 1.68)
1.60 (1.03, 2.46)

1.00

1.02 (0.65, 1.58)
1.30 (0.56, 3.04)
1.13(0.77, 1.67)
1.08 (0.71, 1.66)
1.30 (0.56, 3.03)

1.00
0.83 (0.59, 1.17)
1.16 (0.64, 2.13)
0.95 (0.72, 1.24)
0.88 (0.64, 1.22)
1.19 (0.65, 2.18)

1.00

1.06 (0.77, 1.44)
1.86 (1.19, 2.91)
1.32 (1.06, 1.66)
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246 (57.5)
90 (21.0)
12 (2.8)

173 (40.4)
127 (29.7)
42 (9.8)

211 (49.3)
109 (25.5)
30 (7.0)

332 (77.6)
40 (9.3)
4(0.9)

254 (59.3)
80 (18.7)
15 (3.5)

183 (42.8)
130 (30.4)
32 (7.5)

772 (64.9)
273 (22.9)
24 (2.0)

497 (41.8)
468 (39.3)
125 (10.5)

613 (51.5)
413 (34.7)
86 (7.2)

1011 (85.0)
130 (10.9)
6(0.5)

802 (67.4)
285 (23.9)
30 (2.5)

620 (52.1)
376 (31.6)
96 (8.1)

1.00

1.08 (0.78, 1.50)
157 (0.73, 3.41)
1.15 (0.88, 1.49)
1.13 (0.83, 1.54)
154 (0.71, 3.32)

1.00
0.75 (0.55, 1.02)
0.99 (0.63, 1.56)
0.91 (0.73, 1.12)
0.80 (0.60, 1.06)
1.12 (0.73, 1.74)

1.00
0.70 (0.51, 0.95)
0.98 (0.58, 1.66)
0.85 (0.68, 1.07)
0.74 (0.56, 0.99)
1.12 (0.67, 1.88)

1.00

0.97 (0.63, 1.49)
1.78 (0.38, 8.40)
1.04 (0.70, 1.52)
1.00 (0.66, 1.52)
1.78 (0.38, 8.42)

1.00
1.06 (0.77, 1.48)
2.00 (0.96, 4.17)
1.20 (0.92, 1.56)
1.15 (0.84, 1.57)
1.97 (0.95, 4.08)

1.00

1.25 (0.92, 1.68)
1.07 (0.65, 1.76)
1.11 (0.90, 1.37)

1.00

1.04 (0.76, 1.42)
1.32(0.71, 2.43)
1.12 (0.87, 1.44)
1.09 (0.81, 1.47)
1.31(0.71, 2.41)

1.00
0.76 (0.57, 1.02)
1.00 (0.66, 1.51)
0.91 (0.74, 1.12)
0.81 (0.62, 1.06)
1.11 (0.74, 1.65)

1.00
0.72 (0.54, 0.97)
0.96 (0.61, 1.53)
0.85 (0.68, 1.06)
0.76 (0.58, 1.00)
1.06 (0.67, 1.67)

1.00

0.96 (0.65, 1.42)
1.36 (0.59, 3.10)
1.08 (0.76, 1.54)
1.03 (0.70, 1.50)
1.36 (0.60, 3.11)

1.00
1.05 (0.77, 1.43)
1.56 (0.85, 2.83)
1.19 (0.92, 1.53)
1.14 (0.85, 1.53)
1.54 (0.85, 2.80)

1.00

1.22(0.92, 1.62)
1.05 (0.67, 1.64)
1.10 (0.90, 1.35)



Dominant
Recessive
TGMD5 (rs748404)
TT 270 (80.6)
C:T 26 (7.8)

C.C 1(0.3)
Log-Additive
Dominant

Recessive

ILIRAP (rs7626795)
AA 200 (59.7)
AG 89 (26.6)
GG 16 (4.8)
Log-Additive
Dominant
Recessive

CHRNAZ3 (rs8042374)
GG 147 (43.9)
AG 111 (33.1)
AA 29 (8.7)
Log-Additive
Dominant
Recessive

FTO (rs8050136)
C:.C 232 (69.3)
A:C 67 (20.0)
AA 3(0.9)
Log-Additive
Dominant
Recessive

ZBTB12-C2 (rs9267673)
C.C 207 (61.8)
C:T 81 (24.2)
TT 13 (3.9)
Log-Additive
Dominant
Recessive

1000 (85.2)
100 (8.5)

6 (0.5)

711 (60.6)
338 (28.8)
49 (4.2)

538 (45.8)
435 (37.1)
95 (8.1)

869 (74.0)
226 (19.3)
19 (1.6)

777 (66.2)
287 (24.4)
36 (3.1)

1.32 (0.96, 1.80)
2.11 (1.31, 3.42)

1.00
1.13 (0.67, 1.93)

0.27 (0.03, 2.46)
0.94 (0.59, 1.51)
1.03 (0.61, 1.73)

0.27 (0.03, 2.43)

1.00

0.81 (0.57, 1.14)
0.82 (0.41, 1.66)
0.85 (0.65, 1.11)
0.81(0.58, 1.12)
0.87 (0.4, 1.75)

1.00
0.88 (0.63, 1.23)
1.28 (0.75, 2.19)
1.03 (0.81, 1.31)
0.95 (0.69, 1.29)
1.36 (0.81, 2.27)

1.00
1.14 (0.78, 1.66)
0.45 (0.10, 2.05)
1.01 (0.72, 1.40)
1.08 (0.75, 1.55)
0.44 (0.10, 1.99)

1.00

0.89 (0.62, 1.27)
1.07 (0.47, 2.40)
0.94 (0.71, 1.26)
0.91 (0.65, 1.27)
1.10 (0.49, 2.46)

1.24 (0.93, 1.67)
1.82 (1.18, 2.81)

1.00
1.06 (0.67, 1.69)

0.76 (0.32, 1.78)
0.92 (0.60, 1.40)
0.98 (0.62, 1.55)

0.75 (0.32, 1.78)

1.00

0.87 (0.63, 1.19)
0.94 (0.54, 1.65)
0.91(0.71, 1.16)
0.87 (0.65, 1.18)
0.97 (0.56, 1.69)

1.00
0.89 (0.65, 1.21)
1.16 (0.73, 1.86)
1.01 (0.80, 1.27)
0.95 (0.71, 1.27)
1.21(0.76, 1.91)

1.00
1.14 (0.81, 1.61)
0.76 (0.35, 1.66)
1.02 (0.75, 1.38)
1.08 (0.77, 1.51)
0.75 (0.35, 1.64)

1.00

0.89 (0.64, 1.23)
1.03 (0.55, 1.93)
0.94 (0.71, 1.23)
0.90 (0.66, 1.24)
1.05 (0.56, 1.97)
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316 (73.8)
29 (6.8)

5(1.2)

247 (57.7)
91 (21.3)
16 (3.7)

182 (42.5)
123 (28.7)
38 (8.9)

268 (62.6)
78 (18.2)
2 (0.5)

250 (58.4)
77 (18.0)
22 (5.1)

999 (83.9)
112 (9.4)

6 (0.5)

752 (63.2)
317 (26.6)
51 (4.3)

548 (46.1)
449 (37.7)
93 (7.8)

897 (75.4)
196 (16.5)
30 (2.5)

808 (67.9)
276 (23.2)
32 (2.7)

1.21(0.91, 1.60)
0.98 (0.60, 1.59)

1.00
0.87 (0.54, 1.40)
1.77 (0.28,
11.23)

0.94 (0.61, 1.45)
0.90 (0.56, 1.43)
1.79 (0.28,
11.35)

1.00

1.02 (0.74, 1.39)
1.00 (0.50, 1.98)
1.01 (0.79, 1.29)
1.01 (0.75, 1.37)
0.99 (0.50, 1.95)

1.00
0.78 (0.57, 1.05)
1.44 (0.88, 2.36)
1.02 (0.81, 1.27)
0.87 (0.66, 1.16)
1.61 (1.00, 2.58)

1.00
1.43 (1.01, 2.05)
0.12 (0.01, 0.89)
1.03 (0.76, 1.39)
1.22 (0.87, 1.73)
0.11 (0.01, 0.83)

1.00

0.94 (0.67, 1.31)
2.34 (1.19, 4.61)
1.18 (0.91, 1.53)
1.07 (0.78, 1.47)
2.38 (1.22, 4.66)

1.19 (0.91, 1.56)
0.99 (0.64, 1.52)

1.00
0.88 (0.58, 1.36)

1.13 (0.47, 2.72)
0.94 (0.64, 1.40)
0.91 (0.60, 1.39)

1.13(0.47, 2.73)

1.00

0.98 (0.73, 1.32)
0.98 (0.56, 1.71)
0.98 (0.7, 1.25)
0.98 (0.73, 1.30)
0.98 (0.56, 1.71)

1.00
0.79 (0.59, 1.05)
1.29 (0.83, 2.00)
1.00 (0.81, 1.24)
0.87 (0.67, 1.15)
1.41 (0.92, 2.16)

1.00
1.36 (0.97, 1.89)
0.52 (0.25, 1.10)
1.01 (0.76, 1.35)
1.17 (0.84, 1.62)
0.51 (0.24, 1.07)

1.00

0.91 (0.66, 1.25)
1.86 (1.07, 3.25)
1.17 (0.92, 1.50)
1.06 (0.79, 1.42)
1.89 (1.09, 3.30)



HLA-DQB1- HLA-DQAZ2 (rs9275572)

G:G 156 (46.6) 569 (48.5) 1.00 1.00 181 (42.3) 596 (50.1) 1.00 1.00

AG 112 (33.4)  427(36.4) 0.95(0.68,1.32) 0.98(0.72,1.32) 119 (27.8) 418(35.1) 0.78(0.57,1.07) 0.81(0.60, 1.09)
AA 26 (7.8) 107 (9.1)  1.30(0.76,2.22)  1.20(0.75,1.91) 39 (9.1) 99 (8.3)  1.05(0.65,1.69) 1.07(0.70, 1.64)
Log-Additive 1.07(0.84,1.35)  1.06 (0.85, 1.33) 0.93(0.75,1.16)  0.95 (0.77, 1.17)
Dominant 1.01(0.74,1.37)  1.03(0.77,1.37) 0.84 (0.63, 1.12)  0.86 (0.66, 1.14)
Recessive 1.33(0.80,2.22)  1.21(0.76,1.91) 1.16 (0.73,1.84)  1.15(0.76, 1.74)

SEMAGB (rs9868873)

G:G 211 (63.0) 752 (64.1) 1.00 1.00 234 (54.7) 736 (61.8) 1.00 1.00

AG 68(20.3)  326(27.8) 0.73(0.51,1.04) 0.78(0.56,1.08) 99 (23.1) 329 (27.6) 0.97(0.71,1.33) 0.99 (0.73, 1.33)
AA 25 (7.5) 33(28)  1.64(0.83,3.24) 142(0.81,249) 22 (5.1) 56 (4.7)  1.59(0.90,2.82) 1.41(0.86,2.33)
Log-Additive 0.96 (0.73,1.26)  0.99 (0.77, 1.28) 1.12(0.89, 1.41)  1.12(0.90, 1.41)
Dominant 0.83 (0.60, 1.15)  0.88 (0.65, 1.20) 1.06 (0.79, 1.42)  1.07 (0.81, 1.42)
Recessive 1.79 (0.92,3.51)  1.49 (0.85, 2.61) 1.61(0.91,2.83) 1.42(0.86, 2.33)

Notes: aOR: adjusted odds ratios; sbOR: adjusted odds ratios with semi-Bayes shrinkage method; Ca: Cases; Co: Controls; Numbers in bold face indicate
statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income ten
years ago (<1000, 1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of
stomach cancer (yes/no), H. pylori infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28kg/m?), and total energy intake (continuous,
kcal/day).
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Table 5.7. Associations between selected SNPs related to the HIF and beta-carotene metabolism pathway and stomach cancer by
dietary intake of total fatty acids

Low Fatty Acids High Fatty acids
dbSNP no. Ca, n(%) Co, n(%) aOR* sbOR* Ca, n(%) Co, n(%) aOR* shOR*
HIF pathway
HIF1A (rs2057482)
C.C 196 (58.5) 690 (58.8) 1.00 1.00 243 (56.8) 744 (62.5) 1.00 1.00
T:C 100 (29.9) 353 (30.1) 0.95(0.68,1.32) 1.01(0.74,1.37) 116(27.1) 312(26.2) 1.14(0.84,1.53) 1.12(0.84,1.49)
TT 12 (3.6) 47 (4.0) 0.92 (0.41,2.06) 1.00 (0.54, 1.84) 18 (4.2) 53 (4.5) 1.01(0.53,1.94) 1.01(0.59, 1.74)
Log-Additive 0.95(0.72,1.25)  1.00 (0.78, 1.30) 1.07 (0.85, 1.35)  1.07 (0.86, 1.34)
Dominant 0.94 (0.68, 1.30)  1.01 (0.75, 1.36) 1.12(0.84,1.48) 1.11(0.84, 1.46)
Recessive 0.93(0.42,2.08) 1.00 (0.54, 1.83) 0.97 (0.51, 1.85) 0.99 (0.58, 1.69)
HIF1AN (rs2295778)
C.C 174 (51.9) 581 (49.5) 1.00 1.00 197 (46.0) 609 (51.2) 1.00 1.00
CG 117 (34.9) 363 (30.9) 1.07 (0.77,1.49) 1.05(0.77,1.43) 138(32.2) 357(30.0) 1.17(0.86,1.59) 1.18(0.88,1.57)
G:G 17 (5.1) 60 (5.1) 1.17(0.59,2.31) 1.09(0.62, 1.91) 18 (4.2) 67 (5.6) 0.79 (0.42, 1.46) 0.85(0.50, 1.42)
Log-Additive 1.08 (0.83,1.40) 1.06 (0.82, 1.36) 1.01 (0.80, 1.28) 1.02(0.82,1.28)
Dominant 1.08 (0.79, 1.49)  1.06 (0.78, 1.43) 1.10(0.82,1.48) 1.11(0.84, 1.47)
Recessive 1.14 (0.58,2.22)  1.08 (0.62, 1.88) 0.74 (0.40, 1.36) 0.81(0.48, 1.34)
Beta-carotene metabolism related
R267S (rs12934922)
AA 233 (69.6) 831 (70.8) 1.00 1.00 267 (62.4) 819 (68.8) 1.00 1.00
AT 66 (19.7) 252 (21.5) 1.03(0.71,1.49) 1.05(0.75,1.46) 74(17.3) 264(22.2) 0.80(0.57,1.13) 0.81(0.59,1.12)
TT 7(2.1) 18 (1.5) 1.49 (0.49, 450) 1.18(0.56, 2.49) 14 (3.3) 32 (2.7) 1.88(0.93,3.82) 1.52(0.85,2.73)
Log-Additive 1.08 (0.79,1.49) 1.09(0.81, 1.47) 1.02 (0.78,1.33) 1.01(0.79, 1.31)
Dominant 1.06 (0.74,1.51)  1.07 (0.77, 1.49) 0.91 (0.66, 1.25)  0.91 (0.67, 1.23)
Recessive 1.48 (0.49, 4.45) 1.17 (0.56, 2.48) 1.98 (0.98, 4.00) 1.57(0.88, 2.82)
A379V (rs7501331)
C.C 241 (71.9) 834 (71.0) 1.00 1.00 283 (66.1) 856 (71.9) 1.00 1.00
CT 52 (15.5) 252 (21.5) 0.79(0.53,1.17) 0.81(0.57,1.16) 65(15.2) 244(20.5) 0.87(0.61,1.24) 0.88(0.63,1.22)
TT 10 (3.0) 35 (3.0) 1.50 (0.69, 3.26)  1.25(0.67, 2.31) 15 (3.5) 28 (2.4) 1.48 (0.70, 3.09) 1.28(0.71, 2.33)
Log-Additive 0.97(0.72,1.30) 0.96 (0.72, 1.27) 1.01(0.77,1.33) 1.01(0.78, 1.31)
Dominant 0.87 (0.61,1.25) 0.88(0.63, 1.23) 0.94 (0.68, 1.31) 0.95(0.70, 1.29)
Recessive 1.58(0.73,3.41) 1.28(0.69, 2.38) 1.52(0.72,3.17) 1.30(0.72,2.37)

Notes: aOR: adjusted odds ratios; sbOR: adjusted odds ratios with semi-Bayes shrinkage method; Ca: Cases; Co: Controls; Numbers in bold face indicate statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income 10 years ago (<1000,
1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of stomach cancer (yes/no), H. pylori
infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28), and total energy intake (continuous, kcal/day).
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Table 5.8. Associations between selected SNPs related to the miRNA pathway and stomach cancer by dietary intake of total

cholesterol
Low Cholesterol High Cholesterol
dbSNP no. Ca, n(%) Co, n(%) aOR* shOR* Cas, n(%)  Co, n(%) aOR* shOR*
1L15(rs10519613)
Cc.C 112 (32.3) 474 (34.3) 1.00 1.00 130 (31.3) 320 (32.6) 1.00 1.00
CA 137 (39.5) 583 (42.2) 0.91(0.66,1.26) 0.94(0.69,1.27) 156 (37.5) 422 (43.0) 0.91(0.66,1.26) 0.93 (0.69, 1.26)
AA 50 (14.4) 240 (17.4) 0.86(0.56,1.31) 0.90(0.61,1.32) 58(13.9) 180(18.3) 0.78(0.51,1.19) 0.82(0.56, 1.20)
Log-Additive 0.92 (0.75,1.13)  0.94(0.77,1.14) 0.89 (0.72,1.09)  0.90 (0.73, 1.09)
Dominant 0.89 (0.66, 1.21)  0.92 (0.69, 1.23) 0.87 (0.64, 1.18)  0.88 (0.66, 1.18)
Recessive 0.90(0.61,1.33) 0.92(0.64, 1.32) 0.82 (0.56, 1.20)  0.85(0.60, 1.21)
miR-196a2 (rs11614913)
TT 87 (25.1) 419 (30.3) 1.00 1.00 124 (29.8) 267 (27.2) 1.00 1.00
cT 134 (38.6) 601 (435) 1.00(0.71,1.41) 1.01(0.74,1.39) 139 (33.4) 417 (425) 0.72(0.51,1.01) 0.78(0.57,1.07)
C.C 72 (20.7) 263(19.0) 1.05(0.70,1.58) 1.08(0.74,1.56) 84(20.2) 198(20.2) 0.86(0.58,1.29) 0.90(0.63, 1.31)
Log-Additive 1.02 (0.83,1.25)  1.04 (0.86, 1.27) 0.91(0.74,1.11) 0.92(0.75,1.12)
Dominant 1.02 (0.74,1.40)  1.04(0.77, 1.41) 0.76 (0.56, 1.05)  0.81 (0.60, 1.09)
Recessive 1.05(0.74,1.49)  1.07 (0.77, 1.49) 1.05 (0.74,1.49)  1.03(0.74, 1.43)
WWOX (rs12828)
G:G 122 (35.2) 527 (38.1) 1.00 1.00 130 (31.3) 383 (39.0) 1.00 1.00
A:G 123 (35.4) 567 (41.0)0 1.10(0.79,1.52) 1.08(0.80,1.47) 131(31.5) 379(38.6) 1.05(0.75,1.46) 1.06 (0.78, 1.44)
AA 53 (15.3) 183 (13.2) 1.38(0.90,2.12) 1.34(0.91,1.97) 78(18.8) 133(13.5) 1.60(1.07,2.40) 1.49(1.03,2.15)
Log-Additive 1.16 (0.94,1.43) 1.17 (0.95, 1.43) 1.23(1.01,1.51) 1.23(1.01, 1.49)
Dominant 1.17 (0.86,1.59)  1.17 (0.88, 1.56) 1.20 (0.89,1.63) 1.20(0.90, 1.61)
Recessive 1.32(0.89,1.94)  1.29(0.90, 1.85) 1.56 (1.08, 2.25)  1.45(1.03, 2.05)
Ran (rs14035)
C.C 194 (55.9) 837 (60.6) 1.00 1.00 247 (59.4) 568 (57.8) 1.00 1.00
C:T 97 (28.0) 358(25.9) 1.12(0.81,1.54) 1.09(0.80,1.48) 85(20.4) 249 (25.4) 0.86(0.61,1.22) 0.87(0.63,1.21)
TT 11(3.2) 58 (4.2) 0.82(0.39,1.74)  0.86 (0.48, 1.55) 15 (3.6) 37 (3.8) 1.42(0.71,2.85) 1.26(0.71, 2.24)
Log-Additive 1.02 (0.79,1.32)  1.00(0.78, 1.28) 1.00 (0.77,1.31) 1.01(0.78, 1.30)
Dominant 1.07 (0.79, 1.47)  1.04 (0.78, 1.40) 0.93 (0.67,1.28) 0.94 (0.69, 1.27)
Recessive 0.79 (0.38,1.67) 0.85(0.47,1.52) 1.49 (0.75,2.96)  1.30(0.73, 2.29)
CXCL12 (rs1804429)
TT 271 (78.1) 1135(82.1) 1.00 1.00 304 (73.1) 811 (82.6) 1.00 1.00
GT 27 (7.8) 157 (11.4) 0.68(0.42,1.12) 0.71(0.46,1.09) 37(8.9) 112(11.4) 0.93(0.59,1.48) 0.92(0.60, 1.39)
G:G 2(0.6) 6 (0.4) 0.87 (0.09, 8.77)  0.98 (0.40, 2.39) 3(0.7) 6 (0.6) 0.69(0.07,6.43)  1.09 (0.46, 2.58)
Log-Additive 0.71(0.45,1.13)  0.73(0.48, 1.10) 0.92(0.60, 1.41) 0.96 (0.65, 1.41)
Dominant 0.69 (0.43,1.12)  0.71(0.46, 1.09) 0.92(0.59,1.45) 0.94(0.62, 1.41)
Recessive 0.89 (0.09,9.03)  0.98 (0.40, 2.40) 0.70(0.08,6.48)  1.09 (0.46, 2.59)
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Gemin3 (rs197412)
TT
T:C
Cc.C
Log-Additive
Dominant
Recessive
E2F2 (rs2075993)
G:G
GA
AA
Log-Additive
Dominant
Recessive
THBS1 (rs2292305)
TT
CT
Cc.C
Log-Additive
Dominant
Recessive

149 (42.9)
108 (31.1)
47 (13.5)

119 (34.3)
124 (35.7)
56 (16.1)

154 (44.4)
103 (29.7)
32 (9.2)

pre-miR-146a (rs2910164)

Cc.C
G:.C
G:G
Log-Additive
Dominant
Recessive
CTNNBL1 (rs2953)
TT
GT
G:G
Log-Additive
Dominant
Recessive
DOCKA4 (rs3801790)
AA
A:G
G:.G

101 (29.1)
145 (41.8)
49 (14.1)

173 (49.9)
108 (31.1)
21 (6.1)

124 (35.7)
126 (36.3)
49 (14.1)

594 (43.0)
560 (40.5)
138 (10.0)

495 (35.8)
558 (40.4)
208 (15.1)

579 (41.9)
537 (38.9)
164 (11.9)

488 (35.3)
594 (43.0)
232 (16.8)

743 (53.8)
480 (34.7)
90 (6.5)

498 (36.0)
574 (41.5)
209 (15.1)

1.00

0.72 (0.52, 1.00)
1.55 (1.00, 2.39)
1.08 (0.87, 1.34)
0.88 (0.65, 1.18)
1.79 (1.19, 2.71)

1.00

0.96 (0.69, 1.32)
1.14 (0.76, 1.73)
1.05 (0.86, 1.28)
1.01 (0.75, 1.36)
1.17 (0.80, 1.71)

1.00
0.73 (0.53, 1.00)
0.79 (0.49, 1.27)
0.84 (0.67, 1.04)
0.74 (0.55, 1.00)
0.91 (0.58, 1.43)

1.00

1.37 (0.99, 1.91)
0.96 (0.61, 1.49)
1.04 (0.84, 1.27)
1.24 (0.91, 1.70)
0.80 (0.54, 1.19)

1.00
0.96 (0.70, 1.32)
0.98 (0.54, 1.80)
0.98 (0.77, 1.24)
0.97 (0.72, 1.30)
1.00 (0.55, 1.80)

1.00
0.84 (0.61, 1.16)
0.87 (0.56, 1.35)

1.00

0.74 (0.55, 1.00)
1.42 (0.95, 2.11)
1.06 (0.86, 1.31)
0.89 (0.67, 1.17)
1.59 (1.08, 2.33)

1.00
0.95 (0.70, 1.28)
1.12 (0.7, 1.63)
1.04 (0.86, 1.27)
1.00 (0.75, 1.33)
1.15 (0.80, 1.63)

1.00
0.73 (0.54, 0.99)
0.83 (0.54, 1.26)
0.83 (0.67, 1.03)
0.74 (0.56, 0.98)
0.93 (0.61, 1.39)

1.00

1.31(0.97, 1.78)
0.95 (0.64, 1.41)
1.03 (0.85, 1.26)
1.21 (0.90, 1.62)
0.83 (0.58, 1.20)

1.00
0.99 (0.74, 1.33)
0.98 (0.59, 1.64)
0.99 (0.78, 1.24)
0.99 (0.74, 1.31)
0.98 (0.59, 1.63)

1.00
0.87 (0.65, 1.18)
0.94 (0.63, 1.38)

150

162 (38.9)
145 (34.9)
40 (9.6)

154 (37.0)
128 (30.8)
60 (14.4)

141 (33.9)
127 (30.5)
39 (9.4)

118 (28.4)
167 (40.1)
54 (13.0)

198 (47.6)
115 (27.6)
29 (7.0)

145 (34.9)
141 (33.9)
63 (15.1)

398 (40.5)
404 (41.1)
104 (10.6)

305 (31.1)
430 (43.8)
153 (15.6)

424 (43.2)
384 (39.1)
100 (10.2)

329 (33.5)
429 (43.7)
157 (16.0)

507 (51.6)
346 (35.2)
71 (7.2)

345 (35.1)
412 (42.0)
150 (15.3)

1.00

0.89 (0.65, 1.22)
1.06 (0.67, 1.69)
0.99 (0.79, 1.22)
0.92 (0.69, 1.24)
1.12 (0.72, 1.75)

1.00

0.58 (0.42, 0.80)
0.64 (0.41, 0.99)
0.74 (0.60, 0.92)
0.60 (0.44, 0.81)
0.84 (0.56, 1.27)

1.00
1.15 (0.83, 1.59)
1.26 (0.78, 2.05)
1.13(0.91, 1.41)
1.18 (0.87, 1.59)
1.18 (0.75, 1.87)

1.00

0.98 (0.71, 1.36)
0.89 (0.57, 1.39)
0.95 (0.77, 1.18)
0.96 (0.70, 1.30)
0.90 (0.60, 1.35)

1.00
0.77 (0.56, 1.06)
0.84 (0.48, 1.45)
0.85 (0.67, 1.07)
0.78 (0.58, 1.05)
0.92 (0.54, 1.58)

1.00
0.87 (0.63, 1.20)
1.07 (0.70, 1.63)

1.00

0.91 (0.68, 1.23)
1.05 (0.69, 1.60)
0.99 (0.80, 1.22)
0.94 (0.71, 1.25)
1.09 (0.73, 1.63)

1.00
0.64 (0.47, 0.86)
0.69 (0.47, 1.03)
0.75 (0.61, 0.92)
0.63 (0.47, 0.84)
0.85 (0.58, 1.23)

1.00
1.08 (0.80, 1.46)
1.17 (0.76, 1.80)
1.10 (0.89, 1.36)
1.11 (0.84, 1.49)
1.14 (0.75, 1.72)

1.00

1.01 (0.75, 1.38)
0.93 (0.62, 1.38)
0.97 (0.79, 1.19)
0.99 (0.74, 1.32)
0.92 (0.64, 1.33)

1.00
0.81 (0.60, 1.09)
0.87 (0.54, 1.40)
0.86 (0.69, 1.08)
0.81(0.61, 1.07)
0.92 (0.57, 1.48)

1.00
0.90 (0.66, 1.21)
1.07 (0.73, 1.58)



Log-Additive
Dominant
Recessive

RbI2 (rs3929)
G:G
C.G
C:.C

Log-Additive
Dominant
Recessive

IL6R (rs4072391)
C.C
CT
TT

Log-Additive
Dominant
Recessive

CDKG6 (rs42031)
AA
AT
TT

Log-Additive
Dominant
Recessive

Ago2 (rs4961280)

Cc.C
CA
AA
Log-Additive
Dominant
Recessive

miR-26al (rs7372209)

Cc.C
CT
TT
Log-Additive
Dominant
Recessive
Gemin4 (rs7813)

202 (58.2)
90 (25.9)
10 (2.9)

252 (72.6)
38 (11.0)
10 (2.9)

274 (79.0)
28 (8.1)
0

233 (67.1)
57 (16.4)
8(2.3)

158 (45.5)
124 (35.7)
18 (5.2)

878 (63.5)
392 (28.4)
55 (4.0)

1067 (77.2)
225 (16.3)
19 (1.4)

1197 (86.6)
114 (8.2)
6 (0.4)

961 (69.5)
274 (19.8)
27 (2.0)

645 (46.7)
533 (38.6)
129 (9.3)

0.91 (0.74, 1.13)
0.85 (0.63, 1.15)
0.95 (0.64, 1.43)

1.00
0.99 (0.72, 1.36)
0.53 (0.23, 1.23)
0.88 (0.68, 1.14)
0.92 (0.68, 1.26)
0.54 (0.24, 1.22)

1.00

0.68 (0.43, 1.08)
2.11(0.87,5.12)
0.97 (0.70, 1.35)
0.82 (0.55, 1.24)
2.23 (0.92, 5.40)

1.00
1.02 (0.61, 1.69)
NA
0.92 (0.57, 1.50)
0.97 (0.58, 1.60)
NA

1.00
0.85 (0.59, 1.24)
1.27 (0.50, 3.23)
0.94 (0.69, 1.28)
0.89 (0.62, 1.27)
1.31 (0.52, 3.33)

1.00

1.00 (0.74, 1.36)
0.53 (0.27, 1.01)
0.85 (0.68, 1.08)
0.91 (0.68, 1.23)
0.53 (0.28, 0.99)

0.94 (0.77, 1.15)
0.88 (0.66, 1.18)
0.99 (0.69, 1.44)

1.00
0.98 (0.72, 1.33)
0.69 (0.37, 1.26)
0.87 (0.68, 1.13)
0.91 (0.68, 1.22)
0.69 (0.38, 1.27)

1.00

0.71 (0.48, 1.07)
1.50 (0.77, 2.93)
0.96 (0.70, 1.31)
0.83 (0.58, 1.21)
1.54 (0.78, 3.00)

1.00
0.98 (0.63, 1.54)
0.83 (0.33, 2.08)
0.91 (0.59, 1.40)
0.94 (0.60, 1.47)
0.83 (0.33, 2.08)

1.00
0.87 (0.62, 1.23)
1.14 (0.57, 2.26)
0.95 (0.71, 1.27)
0.90 (0.65, 1.26)
1.16 (0.58, 2.30)

1.00

1.01 (0.76, 1.35)
0.61 (0.36, 1.03)
0.85 (0.68, 1.06)
0.91 (0.69, 1.20)
0.61 (0.36, 1.01)

151

223 (53.6)
116 (27.9)
17 (4.1)

282 (67.8)
54 (13.0)
9(22)

310 (74.5)
37 (8.9)
6 (1.4)

282 (67.8)
55 (13.2)
11 (2.6)

195 (46.9)
127 (30.5)
32 (7.7)

632 (64.4)
275 (28.0)
35 (3.6)

778 (79.2)
132 (13.4)
13 (1.3)

839 (85.4)
82 (8.4)
7(0.7)

704 (71.7)
178 (18.1)
18 (1.8)

470 (47.9)
365 (37.2)
82 (8.4)

1.00 (0.81, 1.23)
0.92 (0.68, 1.24)
1.15 (0.78, 1.70)

1.00
1.23 (0.90, 1.68)
1.62 (0.81, 3.23)
1.25 (0.97, 1.60)
1.27 (0.95, 1.71)
151 (0.77, 2.99)

1.00

1.24 (0.83, 1.85)
1.26 (0.38, 4.18)
1.20 (0.86, 1.69)
1.24 (0.84, 1.82)
1.22 (0.37, 4.02)

1.00
1.33(0.82, 2.16)
1.90 (0.48, 7.53)
1.34(0.90, 2.01)
1.38 (0.87, 2.18)
1.86 (0.47, 7.37)

1.00
0.71 (0.48, 1.05)
1.24 (0.47, 3.25)
0.84 (0.61, 1.15)
0.76 (0.52, 1.10)
1.32 (0.50, 3.46)

1.00

0.93 (0.69, 1.26)
0.93 (0.54, 1.57)
0.95 (0.76, 1.19)
0.93 (0.70, 1.24)
0.95 (0.57, 1.60)

1.01 (0.83, 1.23)
0.94 (0.71, 1.25)
1.13(0.79, 1.62)

1.00
1.18 (0.88, 1.59)
1.37(0.77, 2.42)
1.22 (0.96, 1.55)
1.23(0.93, 1.64)
1.32(0.75, 2.32)

1.00

1.19 (0.82, 1.72)
1.09 (0.51, 2.35)
1.17 (0.85, 1.61)
1.20 (0.84, 1.71)
1.08 (0.50, 2.32)

1.00
1.24(0.80, 1.92)
1.37 (0.62, 3.04)
1.34(0.93, 1.93)
1.33(0.87, 2.01)
1.37 (0.62, 3.02)

1.00
0.75 (0.53, 1.07)
1.11 (0.55, 2.22)
0.85 (0.63, 1.14)
0.79 (0.56, 1.10)
1.14 (0.57, 2.29)

1.00
0.89 (0.67, 1.19)
0.89 (0.56, 1.42)
0.91(0.73, 1.13)
0.88 (0.67, 1.16)
0.92 (0.59, 1.46)



TT 153 (44.1) 627 (45.4) 1.00 1.00 164 (39.4) 485 (49.4) 1.00 1.00
CT 108 (31.1) 501 (36.3) 0.88(0.64,1.21) 0.92(0.68,1.23) 131(31.5) 332(33.8) 1.31(0.95,1.81) 1.25(0.93,1.69)
C.C 34 (9.8) 131 (9.5) 0.85(0.52,1.40) 0.90(0.58,1.39)  39(9.4) 79 (8.0) 1.33(0.81,2.19) 1.23(0.79,1.91)
Log-Additive 0.91(0.73,1.13)  0.93(0.75, 1.15) 1.20 (0.97,1.50) 1.18(0.95, 1.46)
Dominant 0.87 (0.65,1.18)  0.90 (0.68, 1.20) 1.32(0.98,1.78) 1.27(0.95, 1.68)
Recessive 0.90 (0.56, 1.45)  0.93 (0.60, 1.42) 1.19(0.73,1.92) 1.14(0.74, 1.75)
KARS (rs9266)
C.C 209 (60.2) 822 (59.5) 1.00 1.00 217 (52.2) 586 (59.7) 1.00 1.00
CT 81 (23.3) 422 (30.5)  0.74(0.53,1.03) 0.76 (0.55,1.03) 100 (24.0) 278(28.3) 0.84(0.60,1.16) 0.89 (0.66, 1.21)
TT 12 (3.5) 54 (3.9) 0.96 (0.48,1.94)  0.97 (0.55, 1.71) 28 (6.7) 61(6.2) 0.93(0.51,1.69) 0.98(0.59, 1.61)
Log-Additive 0.84 (0.65,1.09)  0.84 (0.65, 1.08) 0.91(0.71, 1.15)  0.94(0.75, 1.18)
Dominant 0.77 (0.56, 1.05)  0.78 (0.58, 1.04) 0.85(0.63,1.16) 0.90 (0.68, 1.20)
Recessive 1.05(0.53,2.11) 1.03(0.58,1.81) 0.98 (0.55,1.77)  1.01 (0.61, 1.65)

Notes: aOR: adjusted odds ratios; sbOR: adjusted odds ratios with semi-Bayes shrinkage method; Ca: Cases; Co: Controls; Numbers in bold face indicate

statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income ten
years ago (<1000, 1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of
stomach cancer (yes/no), H. pylori infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28 kg/m?), and total energy intake (continuous,
kcal/day).
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Table 5.9. Associations between selected SNPs related to the Stem cell pathway and stomach cancer by dietary intake of total

cholesterol
Low Cholesterol High Cholesterol
dbSNP no. Ca, n(%) Co, n(%) aOR* sbOR* Ca, n(%)  Co, n(%) aOR* shOR*
HEY1 (rs1046472)
c.C 189 (54.5) 814 (58.9) 1.00 1.00 206 (49.5) 589 (60.0) 1.00 1.00
A:.C 101 (29.1)  424(30.7) 1.08(0.79,1.48) 1.07(0.80,1.44) 111(26.7) 293(29.8) 1.11(0.81,1.52) 1.08(0.80,1.45)
AA 19 (5.5) 65 (4.7) 1.33(0.72,2.45)  1.22(0.73, 2.07) 31 (7.5) 43 (4.4) 1.58 (0.87,2.86) 1.38 (0.83, 2.30)
Log-Additive 1.12(0.88,1.42)  1.11(0.88, 1.40) 1.18 (0.93,1.50) 1.16 (0.93, 1.47)
Dominant 1.11(0.83,1.50) 1.11(0.84, 1.48) 1.17 (0.87,1.58) 1.15(0.86, 1.52)
Recessive 1.30(0.71,2.36)  1.20(0.72, 2.02) 1.52(0.85,2.73) 1.35(0.82,2.24)
Oct4 (rs13409)
C.C 103 (29.7) 491 (35.5) 1.00 1.00 129 (31.0) 315(32.1) 1.00 1.00
C:T 139 (40.1) 560(40.5) 1.17(0.84,1.63) 1.19(0.88,1.61) 141(33.9) 442(45.0) 0.66 (0.48,0.92) 0.69 (0.51, 0.93)
TT 55 (15.9) 249 (18.0) 0.92(0.61,1.40) 0.91(0.62,1.33) 75(18.0) 165(16.8) 0.95(0.63,1.42) 0.98(0.68, 1.41)
Log-Additive 0.99(0.81,1.20) 0.98(0.81, 1.19) 0.92(0.75,1.13) 0.93(0.76, 1.13)
Dominant 1.09 (0.80,1.47)  1.09 (0.82, 1.46) 0.74 (0.55,1.00) 0.76 (0.57, 1.01)
Recessive 0.85(0.58,1.23)  0.84 (0.59, 1.19) 1.19(0.83,1.72) 1.17(0.83, 1.64)
AXIN1
(rs1981492)
G:G 163 (47.0) 670 (48.5) 1.00 1.00 189 (45.4) 458 (46.6) 1.00 1.00
A:G 111 (32.0) 492(35.6) 0.83(0.61,1.14) 0.86(0.64,1.15) 113(27.2) 365(37.2) 0.70(0.51,0.96) 0.73(0.54, 0.99)
AA 32(9.2) 124 (9.0) 0.70 (0.41,1.19) 0.79(0.50,1.24) 52 (12.5) 91 (9.3) 1.21(0.77,1.91) 1.18(0.78, 1.78)
Log-Additive 0.84 (0.67, 1.05)  0.86 (0.69, 1.06) 0.96 (0.78,1.19) 0.97 (0.78, 1.19)
Dominant 0.80(0.60,1.08)  0.83(0.63, 1.10) 0.80(0.60, 1.07) 0.83(0.62, 1.09)
Recessive 0.76 (0.45,1.26)  0.83(0.53, 1.30) 1.41(0.91,2.18) 1.32(0.88,1.97)
DVL2 (rs222851)
AA 113(32.6)  493(35.7) 1.00 1.00 140 (33.7) 379 (38.6) 1.00 1.00
AG 134 (38.6) 588 (42.5) 1.27(0.91,1.75) 1.23(0.91,1.67) 155(37.3) 398 (40.5) 1.05(0.76,1.44) 1.06(0.79, 1.43)
G:G 45 (13.0) 189 (13.7) 1.25(0.80,1.96) 1.20(0.80,1.80) 45(10.8) 135(13.7) 0.84(0.52,1.37) 0.87(0.57,1.34)
Log-Additive 1.15(0.93,1.42) 1.15(0.93,1.41) 0.95(0.77,1.19) 0.96 (0.78, 1.19)
Dominant 1.26 (0.93,1.72)  1.24(0.93, 1.67) 1.00(0.74,1.35) 1.01(0.76, 1.34)
Recessive 1.10(0.73,1.65)  1.09 (0.75, 1.58) 0.82 (0.52,1.29) 0.85(0.57,1.28)
FZD3 (rs2241802)
GG 108 (31.1) 414 (30.0) 1.00 1.00 117 (28.1) 290 (29.5) 1.00 1.00
A:G 130 (37.5) 593(429) 0.91(0.65,1.27) 0.90(0.66,1.22) 142(34.1) 386(39.3) 1.04(0.73,1.48) 1.05(0.76, 1.45)
AA 53 (15.3) 265(19.2) 0.92(0.60,1.39) 0.92(0.63,1.35) 65(15.6) 166(16.9) 1.09(0.71,1.67) 1.11(0.75,1.62)
Log-Additive 0.95(0.77,1.17)  0.94 (0.77, 1.15) 1.04 (0.85,1.29)  1.06 (0.86, 1.30)
Dominant 0.91(0.67,1.25)  0.90 (0.67, 1.20) 1.06 (0.76, 1.46) 1.07 (0.79, 1.46)
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Recessive
Decl (rs2269700)
TT

CT

Cc.C
Log-Additive
Dominant
Recessive
Oct4 (rs3130932)
TT

G T

GG
Log-Additive
Dominant
Recessive

WNT2 (rs3729629)

G:.G

CG

C.C
Log-Additive
Dominant
Recessive
HEY2 (rs3734637)
AA

A:C

Cc.C
Log-Additive
Dominant
Recessive
Ctbp2 (rs3740535)
G:.G

A:G

AA
Log-Additive
Dominant
Recessive

WNT2 (rs4730775)

C.C
CT

220 (63.4)
79 (22.8)
5 (1.4)

155 (44.7)
113 (32.6)
31 (8.9)

150 (43.2)
119 (34.3)
34 (9.8)

186 (53.6)
101 (29.1)
11 (3.2)

168 (48.4)
99 (28.5)
32 (9.2)

178 (51.3)
101 (29.1)

890 (64.4)
358 (25.9)
59 (4.3)

625 (45.2)
532 (38.5)
149 (10.8)

601 (43.5)
565 (40.9)
135 (9.8)

769 (55.6)
432 (31.3)
94 (6.8)

720 (52.1)
486 (35.2)
105 (7.6)

756 (54.7)
456 (33.0)

0.97 (0.66, 1.41)

1.00
1.06 (0.76, 1.47)
0.43 (0.15, 1.22)
0.91 (0.69, 1.19)
0.97 (0.71, 1.34)
0.42 (0.15, 1.20)

1.00
0.96 (0.70, 1.32)
0.94 (0.58, 1.54)
0.97 (0.78, 1.20)
0.96 (0.71, 1.29)
0.96 (0.60, 1.53)

1.00
0.79 (0.58, 1.07)
0.97 (0.59, 1.60)
0.91(0.73, 1.14)
0.82 (0.61, 1.10)
1.09 (0.68, 1.75)

1.00

1.01 (0.74, 1.38)
0.45 (0.21, 0.98)
0.85 (0.66, 1.09)
0.92 (0.68, 1.24)
0.45 (0.21, 0.97)

1.00
0.99 (0.72, 1.36)
1.14 (0.68, 1.89)
1.04 (0.83, 1.29)
1.02 (0.76, 1.37)
1.14 (0.70, 1.87)

1.00
0.90 (0.65, 1.23)

0.97 (0.68, 1.38)

1.00
1.07 (0.78, 1.46)
0.65 (0.33, 1.26)
0.91(0.70, 1.19)
0.98 (0.72, 1.32)
0.64 (0.33, 1.24)

1.00

0.97 (0.72, 1.30)
0.94 (0.61, 1.45)
0.96 (0.78, 1.19)
0.96 (0.72, 1.27)
0.95 (0.62, 1.45)

1.00
0.82 (0.61, 1.09)
0.99 (0.64, 1.54)
0.92 (0.74, 1.14)
0.85 (0.64, 1.12)
1.07 (0.70, 1.64)

1.00

1.04 (0.77, 1.39)
0.60 (0.34, 1.06)
0.86 (0.68, 1.09)
0.93 (0.70, 1.23)
0.59 (0.34, 1.04)

1.00
0.97 (0.72, 1.31)
1.12 (0.72, 1.75)
1.04 (0.84, 1.28)
1.01 (0.76, 1.34)
1.13(0.73, 1.75)

1.00
0.94 (0.70, 1.27)
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252 (60.6)
99 (23.8)
6 (1.4)

185 (44.5)
123 (29.6)
46 (11.1)

178 (42.8)
144 (34.6)
25 (6.0)

210 (50.5)
110 (26.4)
19 (4.6)

183 (44.0)
119 (28.6)
39 (9.4)

206 (49.5)
115 (27.6)

609 (62.0)
284 (28.9)
31(3.2)

409 (41.6)
409 (41.6)
103 (10.5)

405 (41.2)
411 (41.9)
109 (11.1)

555 (56.5)
311 (31.7)
60 (6.1)

494 (50.3)
349 (35.5)
69 (7.0)

509 (51.8)
329 (33.5)

1.06 (0.73, 1.55)

1.00
0.78 (0.57, 1.08)
0.89 (0.34, 2.32)
0.82 (0.62, 1.09)
0.79 (0.58, 1.08)
0.95 (0.37, 2.47)

1.00

0.77 (0.56, 1.05)
1.13 (0.72, 1.80)
0.96 (0.78, 1.19)
0.84 (0.63, 1.12)
1.28 (0.82, 1.98)

1.00
0.92 (0.68, 1.25)
0.61 (0.35, 1.04)
0.83 (0.66, 1.04)
0.85 (0.63, 1.14)
0.63 (0.38, 1.06)

1.00

0.87 (0.63, 1.21)
0.73 (0.40, 1.35)
0.86 (0.68, 1.10)
0.85 (0.62, 1.15)
0.76 (0.42, 1.40)

1.00
0.84 (0.61, 1.15)
1.24 (0.74, 2.08)
1.00 (0.80, 1.25)
0.91 (0.68, 1.22)
1.33 (0.80, 2.20)

1.00
0.76 (0.55, 1.05)

1.08 (0.76, 1.53)

1.00
0.80 (0.59, 1.08)
0.88 (0.45, 1.73)
0.82 (0.63, 1.07)
0.80 (0.59, 1.07)
0.91 (0.46, 1.79)

1.00

0.77 (0.58, 1.03)
1.10 (0.72, 1.66)
0.95 (0.77, 1.17)
0.84 (0.64, 1.10)
1.21(0.81, 1.81)

1.00
0.96 (0.72, 1.28)
0.67 (0.43, 1.07)
0.84 (0.68, 1.04)
0.87 (0.66, 1.15)
0.69 (0.44, 1.07)

1.00

0.92 (0.68, 1.25)
0.80 (0.48, 1.33)
0.88 (0.70, 1.11)
0.88 (0.66, 1.17)
0.81 (0.49, 1.35)

1.00
0.87 (0.65, 1.17)
1.17 (0.74, 1.85)
1.00 (0.80, 1.25)
0.93 (0.70, 1.23)
1.22 (0.78, 1.91)

1.00
0.82 (0.61, 1.10)



TT
Log-Additive
Dominant
Recessive
WNT8A
(rs4835761)
AA
AG
GG
Log-Additive
Dominant
Recessive

Notch4 (rs520692)

AA

AG

G:.G
Log-Additive
Dominant
Recessive

Rex1 (rs6815391)

TT

CT

Cc.C
Log-Additive
Dominant
Recessive

HES2 (rs8708)

AA

AG

G:.G
Log-Additive
Dominant
Recessive

Notch4 (rs915894)

C.C

A:.C

AA
Log-Additive
Dominant

16 (4.6)

121 (34.9)
126 (36.3)
51 (14.7)

223 (64.3)
72 (20.7)
5 (1.4)

137 (39.5)
116 (33.4)
41 (11.8)

208 (59.9)
75 (21.6)
10 (2.9)

107 (30.8)
127 (36.6)
64 (18.4)

80 (5.8)

415 (30.0)
608 (44.0)
238 (17.2)

1007 (72.9)
282 (20.4)
26 (1.9)

581 (42.0)
530 (38.4)
169 (12.2)

866 (62.7)
372 (26.9)
48 (3.5)

352 (25.5)
642 (46.5)
288 (20.8)

0.95 (0.51, 1.79)
0.94 (0.73, 1.20)
0.91 (0.67, 1.22)
0.99 (0.53, 1.84)

1.00
0.71 (0.51, 0.99)
0.73 (0.48, 1.12)
0.83 (0.67, 1.02)
0.72 (0.53, 0.97)
0.89 (0.60, 1.30)

1.00

0.92 (0.65, 1.31)
1.12 (0.40, 3.11)
0.96 (0.71, 1.30)
0.93 (0.66, 1.31)
1.14 (0.41, 3.16)

1.00
1.02 (0.74, 1.41)
1.00 (0.63, 1.58)
1.01 (0.81, 1.24)
1.02 (0.75, 1.37)
0.99 (0.64, 1.52)

1.00
1.03 (0.74, 1.43)
1.09 (0.50, 2.38)
1.04 (0.79, 1.35)
1.04 (0.76, 1.42)
1.08 (0.50, 2.35)

1.00

0.64 (0.45, 0.89)
0.75 (0.50, 1.12)
0.84 (0.68, 1.03)
0.67 (0.49, 0.92)

0.98 (0.58, 1.66)
0.96 (0.76, 1.22)
0.94 (0.71, 1.25)
0.99 (0.59, 1.68)

1.00
0.73 (0.54, 0.99)
0.80 (0.55, 1.17)
0.84 (0.69, 1.03)
0.73 (0.55, 0.98)
0.93 (0.65, 1.32)

1.00

0.93 (0.67, 1.29)
1.05 (0.52, 2.14)
0.97 (0.73, 1.28)
0.95 (0.69, 1.30)
1.06 (0.52, 2.15)

1.00

1.03 (0.76, 1.39)
0.96 (0.64, 1.45)
0.99 (0.81, 1.22)
1.01 (0.76, 1.34)
0.95 (0.64, 1.41)

1.00
1.04 (0.76, 1.42)
1.04 (0.56, 1.92)
1.04 (0.80, 1.34)
1.04 (0.77, 1.40)
1.03 (0.56, 1.90)

1.00

0.69 (0.51, 0.95)
0.81 (0.56, 1.17)
0.86 (0.70, 1.05)
0.71 (0.53, 0.96)
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16 (3.8)

131 (31.5)
132 (31.7)
79 (19.0)

244 (58.7)
75 (18.0)
1(0.2)

155 (37.3)
128 (30.8)
54 (13.0)

238 (57.2)
87 (20.9)
8 (1.9)

109 (26.2)
149 (35.8)
91 (21.9)

69 (7.0)

320 (32.6)
410 (41.8)
163 (16.6)

699 (71.2)
213 (21.7)
13 (1.3)

379 (38.6)
381 (38.8)
123 (12.5)

625 (63.6)
250 (25.5)
41 (4.2)

298 (30.3)
404 (41.1)
207 (21.1)

0.73 (0.39, 1.38)
0.81 (0.63, 1.03)
0.76 (0.56, 1.02)
0.81 (0.43, 1.51)

1.00
0.76 (0.55, 1.06)
1.24 (0.83, 1.83)
1.06 (0.87, 1.30)
0.90 (0.66, 1.21)
1.42 (1.00, 2.03)

1.00

0.96 (0.68, 1.35)
0.25 (0.03, 2.02)
0.88 (0.64, 1.21)
0.92 (0.65, 1.29)
0.26 (0.03, 2.04)

1.00

0.86 (0.62, 1.19)
1.16 (0.75, 1.79)
1.03 (0.83, 1.26)
0.94 (0.69, 1.26)
1.25 (0.83, 1.87)

1.00
0.93 (0.66, 1.31)
0.69 (0.29, 1.63)
0.89 (0.68, 1.18)
0.90 (0.65, 1.25)
0.70 (0.30, 1.66)

1.00

1.08 (0.77, 1.52)
1.26 (0.85, 1.87)
1.12 (0.92, 1.37)
1.14 (0.83, 1.57)

0.80 (0.47, 1.35)
0.83 (0.66, 1.05)
0.80 (0.60, 1.06)
0.84 (0.50, 1.42)

1.00
0.78 (0.57, 1.06)
1.19 (0.83, 1.70)
1.05 (0.86, 1.27)
0.90 (0.67, 1.19)
1.33(0.95, 1.86)

1.00

0.96 (0.70, 1.32)
0.71(0.31, 1.60)
0.88 (0.65, 1.19)
0.91 (0.67, 1.26)
0.71(0.32, 1.61)

1.00

0.86 (0.64, 1.17)
1.14 (0.77, 1.68)
1.02 (0.83, 1.25)
0.94 (0.70, 1.24)
1.21(0.83, 1.75)

1.00
0.92 (0.67, 1.27)
0.80 (0.43, 1.51)
0.88 (0.68, 1.15)
0.89 (0.65, 1.21)
0.81 (0.43, 1.53)

1.00

1.07 (0.78, 1.47)
1.27 (0.89, 1.81)
1.14 (0.94, 1.38)
1.16 (0.86, 1.56)



Recessive

miR-300 (rs12894467)

TT

CT

Cc.C

Log-Additive

Dominant

Recessive
IKBKAP
(rs1538660)

Cc.C

CT

TT

Log-Additive

Dominant

Recessive
IKBKAP
(rs2230793)

AA

A:C

Cc.C

Log-Additive

Dominant

Recessive
IKBKAP
(rs3204145)

TT

AT

AA

Log-Additive

Dominant

Recessive

168 (48.4)
106 (30.5)
15 (4.3)

145 (41.8)
124 (35.7)
36 (10.4)

148 (42.7)
111 (32.0)
41 (11.8)

144 (41.5)
125 (36.0)
34 (9.8)

764 (55.3)
447 (32.3)
63 (4.6)

580 (42.0)
558 (40.4)
143 (10.3)

609 (44.1)
558 (40.4)
132 (9.6)

592 (42.8)
580 (42.0)
141 (10.2)

0.98 (0.69, 1.40)

1.00
1.20 (0.88, 1.65)
0.89 (0.4, 1.79)
1.08 (0.84, 1.38)
1.16 (0.85, 1.57)
0.83 (0.42, 1.65)

1.00

0.70 (0.51, 0.96)
0.98 (0.61, 1.57)
0.88 (0.71, 1.10)
0.75 (0.56, 1.01)
1.15(0.73, 1.81)

1.00
0.77 (0.56, 1.06)
1.43 (0.91, 2.27)
1.05 (0.84, 1.30)
0.89 (0.66, 1.19)
1.61 (1.04, 2.49)

1.00
0.69 (0.51, 0.95)
0.94 (0.58, 1.52)
0.86 (0.69, 1.08)
0.74 (0.55, 0.99)
1.12 (0.71, 1.77)

0.99 (0.71, 1.37)

NF-kB pathway

1.00

1.20 (0.89, 1.62)
0.95 (0.54, 1.67)
1.09 (0.86, 1.39)
1.16 (0.87, 1.55)
0.91 (0.52, 1.58)

1.00

0.72 (0.54, 0.97)
1.03 (0.68, 1.57)
0.91(0.73, 1.12)
0.78 (0.59, 1.03)
1.17 (0.78, 1.75)

1.00
0.79 (0.59, 1.07)
1.37 (0.90, 2.07)
1.05 (0.85, 1.30)
0.91 (0.69, 1.20)
1.49 (1.00, 2.23)

1.00

0.71 (053, 0.96)
1.00 (0.66, 1.52)
0.89 (0.72, 1.10)
0.76 (0.58, 1.01)
1.14 (0.76, 1.72)

180 (43.3)
108 (26.0)
43 (10.3)

167 (40.1)
134 (32.2)
46 (11.1)

177 (42.5)
130 (31.3)
47 (11.3)

172 (41.3)
145 (34.9)
37 (8.9)

579 (59.0)
255 (26.0)
62 (6.3)

442 (45.0)
362 (36.9)
112 (11.4)

457 (46.5)
363 (37.0)
93 (9.5)

448 (45.6)
368 (37.5)
105 (10.7)

1.21 (0.86, 1.69)

1.00
1.59 (1.13, 2.22)
1.99 (1.19, 3.34)
1.47 (1.17, 1.84)
1.67 (1.23, 2.28)
1.70 (1.03, 2.80)

1.00

0.99 (0.72, 1.36)
1.11 (0.69, 1.77)
1.03 (0.84, 1.28)
1.02 (0.76, 1.37)
1.11(0.71, 1.74)

1.00
0.99 (0.73, 1.35)
1.70 (1.06, 2.73)
1.19 (0.96, 1.48)
1.11 (0.83, 1.48)
1.71 (1.08, 2.69)

1.00
0.99 (0.73, 1.35)
0.94 (0.57, 1.55)
0.98 (0.79, 1.21)
0.98 (0.74, 1.31)
0.94 (0.58, 1.53)

1.22 (0.89, 1.68)

1.00
1.47 (1.08, 2.02)
1.75 (1.11, 2.76)
1.45 (1.17, 1.81)
1.61 (1.20, 2.15)
1.57 (1.01, 2.45)

1.00

1.00 (0.75, 1.34)
1.12 (0.74, 1.70)
1.05 (0.85, 1.29)
1.03(0.78, 1.37)
1.12 (0.75, 1.68)

1.00
0.98 (0.73, 1.31)
1.47 (0.96, 2.25)
1.16 (0.94, 1.43)
1.09 (0.83, 1.44)
1.49 (0.99, 2.24)

1.00
1.00 (0.75, 1.34)
0.98 (0.63, 1.53)
0.99 (0.81, 1.23)
1.00 (0.76, 1.31)
0.98 (0.64, 1.51)

Notes: aOR: adjusted odds ratios; sbOR: adjusted odds ratios with semi-Bayes shrinkage method; Ca: Cases; Co: Controls; Numbers in bold face indicate

statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income ten
years ago (<1000, 1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of
stomach cancer (yes/no), H. pylori infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28 kg/m?), and total energy intake (continuous,

kcal/day).

156



Table 5.10. Associations between selected SNPs related to the GWAS and stomach cancer by dietary intake of total cholesterol

Low Cholesterol

High Cholesterol

dbSNP no. Ca, n(%) Co, n(%) aOR* shOR* Ca,n(%) Co, n(%) aOR* shOR*
RUNX1 (rs2014300)

G:G 241 (69.5) 1021 (73.9) 1.00 1.00 254 (61.1) 697 (71.0) 1.00 1.00

A:G 55(15.9) 273(19.8) 0.88(0.61,1.28) 0.91(0.65,1.29)  73(17.5) 199 (20.3) 1.15(0.80,1.65)  1.13(0.81,1.58)

AA 7 (2.0 24 (1.7) 0.81(0.28,2.39) 0.91(0.45, 1.87) 15 (3.6) 26 (2.6) 1.69(0.77,3.73)  1.35(0.73, 2.52)

Log-Additive 0.89 (0.65,1.22)  0.91(0.68, 1.23) 1.21(0.92,1.60)  1.20(0.91, 1.56)

Dominant 0.88 (0.61, 1.25)  0.90 (0.65, 1.26) 1.21(0.86,1.70)  1.19(0.87, 1.64)

Recessive 0.83(0.28,2.44) 0.92(0.45, 1.89) 1.64 (0.75,3.61)  1.33(0.72, 2.48)
PLCEL1 (rs2274223)

AA 157 (45.2) 811 (58.7) 1.00 1.00 175 (42.1) 569 (57.9) 1.00 1.00

A.G 87(25.1) 399(28.9) 1.16(0.82,1.63) 1.14(0.83,1.57) 127(30.5) 301(30.7) 1.32(0.95,1.83) 1.27(0.94,1.72)

G:G 18 (5.2) 62 (4.5) 1.60 (0.86,2.97)  1.39(0.82, 2.37) 10 (2.4) 32(3.3) 1.27 (0.57,2.85)  1.14(0.61, 2.13)

Log-Additive 1.22 (0.94,1.56)  1.21(0.95, 1.54) 1.24(0.95,1.63) 1.22(0.94, 1.58)

Dominant 1.22 (0.89,1.69)  1.21(0.90, 1.64) 1.32(0.96,1.81) 1.27(0.94,1.72)

Recessive 1.52 (0.83,2.80)  1.35(0.80, 2.28) 1.14(0.51,2.52)  1.07(0.58, 1.99)
GPC5 (rs2352028)

C.C 210 (60.5) 825(59.7) 1.00 1.00 223 (53.6) 585 (59.6) 1.00 1.00

C:T 90(25.9) 418(30.2) 0.80(0.58,1.11) 0.85(0.63,1.15) 120(28.8) 289 (29.4) 1.15(0.85,1.55) 1.13(0.85,1.51)

TT 15 (4.3) 74 (5.4) 0.66 (0.33,1.34) 0.74(0.42, 1.29) 20 (4.8) 50 (5.1) 0.87 (0.44,1.70)  0.90 (0.52, 1.56)

Log-Additive 0.81(0.63,1.04) 0.82(0.64, 1.05) 1.04 (0.82,1.32) 1.04(0.82, 1.31)

Dominant 0.78 (0.57,1.07)  0.81(0.61, 1.09) 1.10(0.83,1.48)  1.09(0.83, 1.44)

Recessive 0.71(0.35,1.43)  0.77 (0.44, 1.33) 0.83(0.42,1.61)  0.87 (0.50, 1.50)
TERT (rs2736100)

TT 125(36.0) 406 (29.4) 1.00 1.00 132 (31.7) 295 (30.0) 1.00 1.00

G:T 130 (37.5) 601 (43.5) 0.61(0.44,0.85) 0.65(0.48,0.88) 147(35.3) 405(41.2) 0.81(0.58,1.14) 0.85(0.62, 1.16)

GG 46 (13.3) 245(17.7) 0.54(0.35,0.84) 0.60(0.41,0.89) 56(13.5) 155(15.8) 0.68(0.44,1.07) 0.75(0.50, 1.11)

Log-Additive 0.71(0.57,0.88)  0.71(0.58, 0.88) 0.82(0.66,1.02)  0.84 (0.68, 1.03)

Dominant 0.59 (0.43,0.80) 0.61(0.45, 0.82) 0.78 (0.57,1.06)  0.80 (0.60, 1.08)

Recessive 0.72 (0.48,1.07)  0.74(0.51, 1.07) 0.77 (0.51,1.15)  0.81(0.56, 1.17)
CRPP1 -CRP (rs2808630)

TT 222 (64.0) 967 (70.0) 1.00 1.00 263 (63.2) 683 (69.6) 1.00 1.00

CT 61(17.6) 293(21.2) 1.13(0.79,1.61) 1.14(0.82,159) 65(15.6) 206(21.0) 0.79(0.54,1.14) 0.80(0.57,1.13)

C.C 16 (4.6) 37 (2.7) 2.07(1.03,4.16)  1.62(0.91, 2.88) 13(3.1) 28 (2.9) 1.07 (0.47,2.44)  1.10(0.59, 2.04)

Log-Additive 1.27 (0.97,1.66)  1.28(0.99, 1.65) 0.88 (0.66,1.18)  0.90 (0.68, 1.19)

Dominant 1.24(0.89,1.72)  1.26(0.92, 1.71) 0.82(0.58,1.16)  0.84 (0.61, 1.17)

Recessive 2.01(1.01,4.02) 1.58(0.89, 2.82) 1.12 (0.49,2.55)  1.12(0.60, 2.10)

PLCE1 (rs3781264)
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TT 220 (63.4)

C:T 67 (19.3)
C.C 11 (3.2)
Log-Additive
Dominant
Recessive

CLPTMI1L (rs401681)
C.C 143 (41.2)
C:T 122 (35.2)
TT 35(10.1)
Log-Additive
Dominant
Recessive

GKN2 -GKN1 (rs4254535)
TT 170 (49.0)
C:T 97 (28.0)
C:.C 29 (8.4)
Log-Additive
Dominant
Recessive

CCR4 -GLBL1 (rs4678680)
TT 280 (80.7)
GT 29 (8.4)
GG 4(1.2)
Log-Additive
Dominant
Recessive

TERT -CLPTMLL (rs4975616)

AA 235 (67.7)
A:G 60 (17.3)
G:G 9 (2.6)
Log-Additive
Dominant
Recessive

CHEK?2 (rs738722)
c.C 144 (41.5)
cT 115 (33.1)
TT 32(9.2)

Log-Additive

909 (65.8)
306 (22.1)
39 (2.8)

603 (43.6)
532 (38.5)
135 (9.8)

757 (54.8)
430 (31.1)
111 (8.0)

1178 (85.2)
148 (10.7)
6 (0.4)

942 (68.2)
312 (22.6)
39 (2.8)

709 (51.3)
480 (34.7)
88 (6.4)

1.00

0.96 (0.67, 1.37)
1.18 (0.56, 2.51)
1.02 (0.7, 1.34)
0.99 (0.71, 1.38)
1.19 (0.56, 2.53)

1.00
0.99 (0.73, 1.35)
0.94 (0.56, 1.57)
0.98 (0.78, 1.22)
0.98 (0.73, 1.32)
0.94 (0.58, 1.55)

1.00
1.02 (0.74, 1.41)
1.48 (0.91, 2.43)
1.15 (0.92, 1.43)
1.11 (0.83, 1.49)
1.47 (0.91, 2.37)

1.00

0.90 (0.56, 1.45)
2.30 (0.55, 9.64)
1.03 (0.68, 1.56)
0.97 (0.61, 1.53)
2.33(0.56, 9.74)

1.00
0.81 (0.56, 1.15)
0.99 (0.43, 2.29)
0.88 (0.66, 1.17)
0.83 (0.59, 1.16)
1.04 (0.45, 2.39)

1.00

1.26 (0.91, 1.73)
2.19 (1.30, 3.68)
1.39 (1.1, 1.76)

1.00

0.97 (0.70, 1.35)
1.12 (0.61, 2.04)
1.02 (0.78, 1.33)
1.00 (0.73, 1.36)
1.12 (0.61, 2.05)

1.00
1.00 (0.75, 1.33)
0.97 (0.62, 1.52)
0.99 (0.80, 1.23)
0.99 (0.75, 1.31)
0.97 (0.63, 1.51)

1.00
1.01 (0.74, 1.36)
1.42 (0.91, 2.20)
1.15 (0.93, 1.43)
1.11 (0.84, 1.47)
1.42 (0.92, 2.18)

1.00

0.92 (0.60, 1.41)
1.28 (0.55, 2.96)
1.03 (0.71, 1.51)
0.98 (0.65, 1.48)
1.28 (0.56, 2.96)

1.00
0.82 (0.58, 1.14)
0.99 (0.52, 1.87)
0.88 (0.66, 1.15)
0.83 (0.61, 1.15)
1.02 (0.54, 1.92)

1.00

1.16 (0.86, 1.56)
1.80 (1.13, 2.86)
1.34(1.07, 1.68)
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246 (59.1)
90 (21.6)
11 (2.6)

169 (40.6)
124 (29.8)
46 (11.1)

199 (47.8)
109 (26.2)
35 (8.4)

324 (77.9)
43 (10.3)
4 (1.0)

245 (58.9)
82 (19.7)
22 (5.3)

179 (43.0)
127 (30.5)
39 (9.4)

611 (62.2)
227 (23.1)
11 (1.1)

398 (40.5)
389 (39.6)
108 (11.0)

491 (50.0)
355 (36.2)
68 (6.9)

837 (85.2)
100 (10.2)
5 (0.5)

646 (65.8)
248 (25.3)
28 (2.9)

493 (50.2)
316 (32.2)
89 (9.1)

1.00

1.01(0.72, 1.42)
2.70 (1.04, 6.99)
1.18 (0.88, 1.57)
1.10 (0.79, 1.52)
2.69 (1.05, 6.93)

1.00
0.70 (0.50, 0.96)
1.25 (0.80, 1.95)
0.98 (0.79, 1.21)
0.81 (0.60, 1.09)
1.46 (0.95, 2.24)

1.00
0.73 (0.53, 1.00)
1.22(0.72, 2.07)
0.93 (0.74, 1.18)
0.81 (0.60, 1.09)
1.38 (0.82, 2.30)

1.00

1.12 (0.71, 1.76)
2.14 (0.45, 10.28)
1.19 (0.80, 1.78)
1.17 (0.75, 1.81)
2.11 (0.44, 10.13)

1.00
1.09 (0.78, 1.53)
2.49 (1.24, 5.03)
1.29 (1.00, 1.68)
1.22 (0.89, 1.68)
2.43 (1.21, 4.87)

1.00

1.11(0.81, 1.52)
1.17 (0.73, 1.88)
1.09 (0.88, 1.35)

1.00

0.97 (0.71, 1.34)
1.66 (0.84, 3.29)
1.14 (0.87, 1.50)
1.06 (0.78, 1.45)
1.66 (0.84, 3.29)

1.00
0.71 (0.53, 0.97)
1.20 (0.80, 1.80)
0.97 (0.79, 1.20)
0.82 (0.62, 1.08)
1.36 (0.92, 2.01)

1.00
0.77 (0.57, 1.04)
1.10 (0.69, 1.75)
0.93 (0.74, 1.16)
0.83 (0.63, 1.10)
1.19 (0.76, 1.88)

1.00

1.08 (0.72, 1.63)
1.43 (0.62, 3.28)
1.22 (0.85, 1.76)
1.17 (0.78, 1.74)
1.42 (0.62, 3.27)

1.00
1.07 (0.78, 1.46)
1.81 (1.01, 3.24)
1.27 (0.99, 1.63)
1.20 (0.89, 1.62)
1.79 (1.0, 3.19)

1.00

1.09 (0.81, 1.47)
1.14(0.75, 1.74)
1.09 (0.89, 1.34)



Dominant
Recessive

TGMD5 (rs748404)
TT 272 (78.4) 1189 (86.0)
C:T 26 (7.5) 111 (8.0)
C.C 1(0.3) 7 (0.5)
Log-Additive
Dominant
Recessive

IL1IRAP (rs7626795)
A:A 209 (60.2) 845 (61.1)
A:G 87 (25.1) 394 (28.5)
GG 13 (3.7) 58 (4.2)
Log-Additive
Dominant
Recessive

CHRNAZ3 (rs8042374)
GG 161 (46.4) 623 (45.1)
A:G 113 (32.6) 525 (38.0)
A:A 22 (6.3) 115 (8.3)
Log-Additive
Dominant
Recessive

FTO (rs8050136)
C:.C 228 (65.7) 1031 (74.6)
A:C 73 (21.0) 253 (18.3)
AA 2 (0.6) 22 (1.6)
Log-Additive
Dominant
Recessive

ZBTB12-C2 (rs9267673)
C.C 210 (60.5) 929 (67.2)
C:T 76 (21.9) 320 (23.2)
TT 14 (4.0) 42 (3.0)
Log-Additive
Dominant
Recessive

HLA-DQB1- HLA-DQAZ2 (rs9275572)
G:G 160 (46.1) 687 (49.7)

1.39 (1.03, 1.88)
1.98 (1.20, 3.26)

1.00
1.28(0.77, 2.13)
0.56 (0.06, 5.50)
1.15 (0.73, 1.82)
1.22 (0.74, 2.02)
0.55 (0.06, 5.38)

1.00

0.83 (0.59, 1.15)
0.62 (0.29, 1.33)
0.81 (0.62, 1.05)
0.80 (0.58, 1.09)
0.65 (0.31, 1.40)

1.00
0.79 (0.57, 1.08)
0.84 (0.47, 1.50)
0.85 (0.67, 1.08)
0.79 (0.59, 1.07)
0.93 (0.52, 1.63)

1.00

1.44 (1.01, 2.05)
0.42 (0.08, 2.07)
1.21 (0.88, 1.65)
1.35 (0.95, 1.91)
0.39 (0.08, 1.91)

1.00
0.94 (0.66, 1.32)
1.28 (0.60, 2.73)
1.01 (0.77, 1.33)
0.97 (0.70, 1.35)
1.30 (0.61, 2.76)

1.00

1.31(0.98, 1.74)
1.71 (1.09, 2.69)

1.00
1.17 (0.74, 1.84)
0.90 (0.37, 2.18)
1.09 (0.71, 1.65)
1.13(0.72, 1.77)
0.90 (0.37, 2.17)

1.00

0.87 (0.64, 1.18)
0.80 (0.45, 1.41)
0.85 (0.66, 1.09)
0.84 (0.62, 1.13)
0.82 (0.46, 1.45)

1.00
0.81 (0.60, 1.09)
0.87 (0.53, 1.42)
0.86 (0.68, 1.08)
0.81 (0.61, 1.08)
0.93 (0.57, 1.51)

1.00

1.40 (1.00, 1.95)
0.75 (0.34, 1.66)
1.19 (0.89, 1.60)
1.31 (0.94, 1.81)
0.74 (0.34, 1.61)

1.00

0.94 (0.68, 1.30)
1.15 (0.63, 2.09)
1.01(0.78, 1.31)
0.97 (0.72, 1.32)
1.16 (0.63, 2.11)

1.00
159

314 (75.5)
29 (7.0)
5(1.2)

238 (57.2)
93 (22.4)
19 (4.6)

168 (40.4)
121 (29.1)
45 (10.8)

272 (65.4)
72 (17.3)
3(0.7)

247 (59.4)
82 (19.7)
21 (5.0)

177 (42.5)

810 (82.5)
101 (10.3)
5 (0.5)

618 (62.9)
261 (26.6)
42 (4.3)

463 (47.1)
359 (36.6)
73 (7.4)

735 (74.8)
169 (17.2)
27 (2.7)

656 (66.8)
243 (24.7)
26 (2.6)

478 (48.7)

1.12 (0.84, 1.50)
1.12 (0.71, 1.77)

1.00
0.76 (0.47, 1.25)
0.77 (0.12, 4.75)
0.79 (0.51, 1.22)
0.76 (0.47, 1.23)
0.79 (0.13, 4.87)

1.00

1.03 (0.74, 1.44)
1.18 (0.61, 2.26)
1.06 (0.83, 1.36)
1.06 (0.77, 1.44)
1.17 (0.61, 2.22)

1.00
0.86 (0.62, 1.18)
1.97 (1.21, 3.20)
1.19 (0.95, 1.49)
1.03 (0.76, 1.38)
2.11 (1.32, 3.36)

1.00

1.11 (0.76, 1.61)
0.12 (0.02, 0.88)
0.84 (0.61, 1.16)
0.95 (0.66, 1.37)
0.11 (0.01, 0.86)

1.00

0.86 (0.61, 1.22)
2.09 (1.01, 4.31)
1.09 (0.83, 1.42)
0.98 (0.71, 1.35)
2.17 (1.06, 4.45)

1.00

1.11 (0.84, 1.47)
1.11(0.73, 1.67)

1.00
0.80 (0.52, 1.24)
0.94 (0.40, 2.21)
0.81 (055, 1.21)
0.80 (0.52, 1.22)
0.94 (0.40, 2.22)

1.00

1.01 (0.74, 1.38)
1.10 (0.64, 1.90)
1.04 (0.82, 1.32)
1.03(0.77, 1.38)
1.10 (0.64, 1.88)

1.00
0.85 (0.63, 1.15)
1.62 (1.05, 2.51)
1.15 (0.93, 1.43)
1.00 (0.76, 1.33)
1.72 (1.13, 2.62)

1.00

1.09 (0.7, 1.54)
0.51 (0.24, 1.07)
0.85 (0.63, 1.15)
0.94 (0.67, 1.32)
0.51 (0.24, 1.06)

1.00
0.83 (0.60, 1.15)
1.72 (0.96, 3.08)
1.08 (0.83, 1.39)
0.96 (0.71, 1.30)
1.77 (0.99, 3.17)

1.00



AG 108 (31.1) 490 (355) 1.02(0.74,1.41) 1.02(0.76,1.38) 123(29.6) 355(36.2) 0.73(0.53,1.01)  0.79 (0.58, 1.06)
AA 28(8.1)  126(9.1) 1.24(0.76,2.05) 1.18(0.76,1.85)  37(8.9)  80(8.1)  1.09(0.65 1.82)  1.08(0.69, 1.69)
Log-Additive 1.08(0.87,1.35)  1.08 (0.87, 1.34) 0.91(0.72,1.15)  0.93(0.75, 1.16)
Dominant 1.07 (0.79, 1.44)  1.07 (0.80, 1.41) 0.79 (059, 1.07)  0.84(0.63, 1.11)
Recessive 1.23(0.76,1.99)  1.18 (0.76, 1.81) 1.23(0.75,2.03)  1.17(0.75, 1.82)

SEMAGB (rs9868873)

G:G 210 (60.5) 863 (62.4) 1.00 1.00 235 (56.5) 625 (63.6) 1.00 1.00

AG 78(225) 391(28.3) 0.90(0.65,1.26) 0.94(0.69,1.28) 89 (21.4) 264 (26.9) 0.87(0.62,1.22)  0.90 (0.66, 1.23)
AA 17(49)  54(39) 0.82(0.41,1.67) 0.88(0.50,1.56) 30(7.2)  35(3.6)  2.86(157,521) 2.18(1.31,3.64)
Log-Additive 0.91(0.70,1.17)  0.93(0.72, 1.19) 1.25(0.98,1.59)  1.26 (1.00, 1.59)
Dominant 0.89(0.65,1.22)  0.92 (0.69, 1.24) 1.08(0.79, 1.47)  1.11(0.83, 1.49)
Recessive 0.85(0.42,1.71)  0.89 (0.51, 1.57) 2.97 (1.65,5.37)  2.23(1.34,3.70)

Notes: aOR: adjusted odds ratios; sbOR: adjusted odds ratios with semi-Bayes shrinkage method; Ca: Cases; Co: Controls; Numbers in bold face indicate
statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income ten
years ago (<1000, 1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of
stomach cancer (yes/no), H. pylori infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28kg/m?), and total energy intake (continuous,
kcal/day).
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Table 5.11. Associations between selected SNPs related to the HIF and Beta-carotene metabolism pathway and stomach cancer by
dietary intake of total cholesterol

Low Cholesterol High Cholesterol

dbSNP no. Ca, n(%) Co, n(%) aOR* sbOR* Ca, n(%) Co, n(%) aOR* shOR*
HIF pathway
HIF1A (rs2057482)
C.C 205 (59.1) 830 (60.1) 1.00 1.00 234 (56.3) 604 (61.5) 1.00 1.00
T:C 96 (27.7) 410 (29.7) 0.90(0.65,1.24) 0.95(0.70, 1.28) 120 (28.8) 255 (26.0) 1.18 (0.87,1.61) 1.18(0.88, 1.58)
TT 16 (4.6) 53 (3.8) 1.36 (0.69, 2.69) 1.25(0.71, 2.19) 14 (3.4) 47 (4.8) 0.69 (0.32, 1.49) 0.82(0.46, 1.47)
Log-Additive 1.01 (0.78,1.30) 1.04(0.81, 1.33) 1.02 (0.80,1.31) 1.04(0.82,1.32)
Dominant 0.95(0.70,1.29)  1.00 (0.75, 1.33) 1.11(0.83,1.49) 1.12(0.84,1.48)
Recessive 1.41(0.72,2.76)  1.26 (0.72, 2.21) 0.66 (0.31, 1.40) 0.80 (0.45, 1.41)
HIF1AN (rs2295778)
C.C 160 (46.1) 736 (53.3) 1.00 1.00 211 (50.7) 454 (46.2) 1.00 1.00
C.G 128 (36.9) 447 (32.3) 1.35(0.99,1.83) 1.30(0.97,1.74) 127 (30.5) 273 (27.8) 0.92 (0.66, 1.28) 0.94 (0.69, 1.28)
GG 20 (5.8) 73 (5.3) 1.29 (0.69, 2.40)  1.18(0.70, 2.00) 15 (3.6) 54 (5.5) 0.68 (0.35, 1.34) 0.77 (0.45, 1.33)
Log-Additive 1.23(0.97,1.56) 1.21(0.96, 1.53) 0.87 (0.68, 1.12) 0.88(0.69, 1.13)
Dominant 1.34(0.99,1.80) 1.30(0.98, 1.72) 0.88 (0.64, 1.21) 0.89 (0.66, 1.20)
Recessive 1.14 (0.62,2.09)  1.09 (0.65, 1.83) 0.71(0.36,1.37) 0.78 (0.46, 1.35)
Beta-carotene metabolism-related
R267S (rs12934922)
A:A 215 (62.0) 976 (70.6) 1.00 1.00 285 (68.5) 674 (68.6) 1.00 1.00
AT 81 (23.3) 300(21.7) 1.34(0.96,1.86) 1.31(0.96,1.79) 59 (14.2) 216 (22.0) 0.59 (0.40,0.87) 0.63(0.44, 0.89)
TT 9 (2.6) 23 (1.7) 2.08 (0.84,5.13)  1.46 (0.74, 2.90) 12 (2.9) 27 (2.7) 1.42 (0.65, 3.10) 1.24 (0.67, 2.29)
Log-Additive 1.37(1.04,1.82) 1.36(1.04,1.77) 0.80 (0.60, 1.08) 0.81(0.61, 1.07)
Dominant 1.39(1.01,1.91) 1.37(1.01, 1.85) 0.67 (0.47,0.96) 0.70(0.50, 0.97)
Recessive 1.92 (0.78,4.71)  1.41(0.71,2.78) 1.57(0.72,3.42) 1.31(0.70, 2.43)
A379V (rs7501331)
C.C 238 (68.6) 987 (71.4) 1.00 1.00 286 (68.8) 703 (71.6) 1.00 1.00
C:T 58 (16.7) 299 (21.6) 0.85(0.59,1.23) 0.87(0.62,1.21) 59 (14.2) 197 (20.1) 0.82 (0.56, 1.20) 0.83(0.59, 1.18)
TT 13 (3.7) 36 (2.6) 1.94 (0.92,4.09) 1.49(0.81, 2.73) 12 (2.9) 27 (2.7) 1.22 (0.57,2.63) 1.12(0.61, 2.06)
Log-Additive 1.06 (0.80, 1.40)  1.05(0.81, 1.38) 0.95(0.71,1.26) 0.94 (0.72, 1.23)
Dominant 0.96 (0.68, 1.34)  0.97 (0.70, 1.33) 0.88 (0.62, 1.25) 0.88 (0.63, 1.22)
Recessive 2.01(0.95,4.22) 1.52(0.83,2.78) 1.27(0.59,2.72) 1.15(0.62,2.10)

Notes: aOR: adjusted odds ratios; shOR: adjusted odds ratios with semi-Bayes shrinkage method; Ca: Cases; Co: Controls; Numbers in bold face indicate statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income ten years ago (<1000,
1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of stomach cancer (yes/no), H. pylori
infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28 kg/m?), and total energy intake (continuous, kcal/day).
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Table 5.12. Associations between selected SNPs related to the miRNA pathway and stomach cancer by dietary intake of total

flavonoids
Low Flavonoids High Flavonoids
dbSNP no. Ca, n(%) Co, n(%) aOR* shOR* Ca, n(%) Co, n(%) aOR* shOR*
1L15(rs10519613)
c.C 110 (34.3) 376 (34.2) 1.00 1.00 132(29.9) 418(33.1) 1.00 1.00
CA 121 (37.7) 466 (42.4) 0.89 (0.64, 1.25) 0.92 (0.67,1.26) 172(38.9) 539 (42.6) 0.90(0.66,1.23) 0.93(0.70, 1.25)
AA 37 (115) 197 (17.9) 0.66 (0.41, 1.06) 0.74 (0.49,1.12) 71 (16.1) 223 (17.6) 0.94(0.64,1.38) 0.96 (0.67, 1.37)
Log-Additive 0.83(0.67, 1.04) 0.85 (0.69, 1.05) 0.96 (0.79, 1.16)  0.97 (0.80, 1.17)
Dominant 0.82 (0.60, 1.13) 0.85 (0.63, 1.14) 0.91 (0.69, 1.22) 0.94(0.71, 1.23)
Recessive 0.70 (0.45, 1.09) 0.77 (0.52, 1.13) 0.99 (0.70, 1.41)  0.99(0.72, 1.38)
miR-196a2 (rs11614913)
TT 74 (23.1) 342 (31.1) 1.00 1.00 137 (31.0) 344 (27.2) 1.00 1.00
C:T 121 (37.7) 464 (42.2) 1.10(0.76, 1.59) 1.09 (0.78,1.53) 152 (34.4) 554 (43.8) 0.70(0.51,0.97) 0.75(0.56, 1.01)
C.C 65(20.2) 214 (19.5) 1.09 (0.70, 1.70) 1.08 (0.73,1.60) 91 (20.6) 247 (19.5) 0.92(0.63,1.35) 0.96(0.68, 1.37)
Log-Additive 1.05 (0.84, 1.30) 1.05 (0.85, 1.30) 0.93(0.77,1.13) 0.95(0.78, 1.14)
Dominant 1.10(0.77,1.55)  1.10(0.79, 1.52) 0.77 (0.57,1.03)  0.81 (0.61, 1.07)
Recessive 1.03 (0.71, 1.51) 1.03 (0.73, 1.46) 1.13(0.81,1.58) 1.12(0.82,1.53)
WWOX (rs12828)
G:G 102 (31.8) 434 (39.5) 1.00 1.00 150 (33.9) 476 (37.7) 1.00 1.00
A:G 116 (36.1) 444 (40.4) 1.23(0.87, 1.73) 1.18(0.86,1.62) 138(31.2) 502(39.7) 0.93(0.68,1.27) 0.95(0.71, 1.28)
AA 51(15.9) 143(13.0) 1.39 (0.88, 2.19) 1.32(0.88,1.98) 80(18.1) 173 (13.7) 1.53(1.04,2.25) 1.44(1.01, 2.06)
Log-Additive 1.19 (0.96, 1.48) 1.19 (0.96, 1.46) 1.19(0.98,1.44) 1.18(0.98, 1.43)
Dominant 1.27(0.92,1.75)  1.25(0.92, 1.68) 1.09 (0.81, 1.45)  1.10 (0.84, 1.46)
Recessive 1.25(0.83, 1.88) 1.22 (0.84, 1.79) 1.59 (1.12,2.26) 1.48(1.06, 2.05)
Ran (rs14035)
C.C 179 (55.8) 679 (61.7) 1.00 1.00 262 (59.3) 726 (57.4) 1.00 1.00
CT 86 (26.8) 258 (23.5) 1.39 (0.98, 1.96) 1.33(0.96,1.83) 96 (21.7) 349 (27.6) 0.75(0.54,1.05) 0.77 (0.57, 1.04)
TT 8 (2.5) 57 (5.2) 0.61 (0.26, 1.44) 0.73(0.39, 1.36) 18 (4.1) 38 (3.0) 1.87 (0.97,3.61) 1.52(0.88, 2.65)
Log-Additive 1.08 (0.83, 1.41) 1.06 (0.82, 1.37) 0.99 (0.77,1.28)  0.99(0.77, 1.26)
Dominant 1.25(0.90, 1.74) 1.20 (0.88, 1.63) 0.86 (0.63, 1.17)  0.87 (0.65, 1.16)
Recessive 0.56 (0.24, 1.30) 0.70 (0.38, 1.29) 2.02 (1.05,3.89) 1.60(0.92,2.78)
CXCL12 (rs1804429)
1034
TT 239 (74.5) 912 (82.9) 1.00 1.00 336 (76.0) (81.8) 1.00 1.00
G:T 28 (8.7) 126 (11.5) 0.82 (0.50, 1.34) 0.82(0.53, 1.27) 36 (8.1) 143 (11.3) 0.82(0.52,1.30) 0.81(0.54,1.22)
G:G 2 (0.6) 6 (0.5) NA 0.95 (0.39, 2.31) 3(0.7) 6 (0.5) 1.51(0.25,8.99) 1.09 (0.46, 2.61)
Log-Additive 0.76 (0.48, 1.22) 0.83 (0.55, 1.25) 0.88 (0.58, 1.34)  0.86 (0.59, 1.26)
Dominant 0.78 (0.48, 1.28) 0.82 (0.53, 1.26) 0.84 (0.54,1.32) 0.83(0.56, 1.25)
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Recessive
Gemin3 (rs197412)

TT

T:C

Cc.C

Log-Additive

Dominant

Recessive
E2F2 (rs2075993)

GG

G:A

AA

Log-Additive

Dominant

Recessive

THBSL1 (rs2292305)

TT

CT

C.C
Log-Additive
Dominant
Recessive

123 (38.3)
104 (32.4)
46 (14.3)

113 (35.2)
105 (32.7)
48 (15.0)

125 (38.9)
101 (31.5)
24 (7.5)

pre-miR-146a (rs2910164)

Cc.C

G.C

G:.G

Log-Additive

Dominant

Recessive
CTNNB1
(rs2953)

TT

G T

GG

Log-Additive

Dominant

Recessive

DOCK4 (rs3801790)

AA

101 (31.5)
126 (39.3)
39 (12.1)

161 (50.2)
94 (29.3)
19 (5.9)

106 (33.0)

476 (43.3)
450 (40.9)
113 (10.3)

381 (34.6)
459 (41.7)
161 (14.6)

457 (41.5)
439 (39.9)
130 (11.8)

387 (35.2)
457 (41.5)
203 (18.5)

578 (52.5)
392 (35.6)
81 (7.4)

409 (37.2)

NA

1.00
0.91 (0.64, 1.28)
2.22 (1.40, 3.51)
1.33 (1.06, 1.66)
1.14 (0.83, 1.56)
2.33 (152, 3.57)

1.00
0.82 (0.58, 1.15)
1.03 (0.66, 1.62)
0.97 (0.78, 1.21)
0.87 (0.63, 1.20)
1.15 (0.76, 1.74)

1.00
0.95 (0.68, 1.33)
0.86 (0.50, 1.45)
0.93 (0.74, 1.18)
0.93 (0.68, 1.28)
0.88 (0.53, 1.45)

1.00

1.07 (0.76, 1.50)
0.67 (0.42, 1.08)
0.87 (0.70, 1.08)
0.94 (0.68, 1.31)
0.65 (0.42, 1.00)

1.00
0.82 (0.59, 1.15)
0.76 (0.41, 1.40)
0.85 (0.66, 1.09)
0.81 (0.59, 1.11)
0.82 (0.45, 1.49)

1.00

0.96 (0.39, 2.32)

1.00
0.91 (0.66, 1.25)
1.93 (1.27, 2.93)
1.31 (1.06, 1.64)
1.14 (0.85, 1.54)
2.00 (1.35, 2.98)

1.00

0.85 (0.61, 1.16)
1.02 (0.68, 1.53)
0.97 (0.78, 1.20)
0.89 (0.66, 1.20)
1.10 (0.75, 1.61)

1.00
0.94 (0.69, 1.29)
0.87 (0.55, 1.38)
0.92 (0.73, 1.16)
0.91 (0.68, 1.23)
0.89 (0.57, 1.39)

1.00

1.08 (0.79, 1.49)
0.72 (0.47, 1.09)
0.87 (0.70, 1.08)
0.95 (0.70, 1.29)
0.69 (0.47, 1.02)

1.00
0.85 (0.62, 1.16)
0.80 (0.48, 1.34)
0.85 (0.67, 1.08)
0.82 (0.61, 1.11)
0.83 (0.50, 1.39)

1.00
163

188 (42.5)
149 (33.7)
41 (9.3)

160 (36.2)
147 (33.3)
68 (15.4)

170 (38.5)
129 (29.2)
47 (10.6)

118 (26.7)
186 (42.1)
64 (14.5)

210 (47.5)
129 (29.2)
31 (7.0)

163 (36.9)

516 (40.8)
514 (40.7)
129 (10.2)

419 (33.1)
529 (41.9)
200 (15.8)

546 (43.2)
482 (38.1)
134 (10.6)

430 (34.0)
566 (44.8)
186 (14.7)

672 (53.2)
434 (34.3)
80 (6.3)

434 (34.3)

1.54 (0.26, 9.18)

1.00
0.75 (0.56, 1.01)
0.80 (0.50, 1.26)
0.84 (0.68, 1.04)
0.76 (0.58, 1.01)
0.91 (0.59, 1.41)

1.00

0.73 (0.54, 0.99)
0.80 (0.53, 1.19)
0.86 (0.70, 1.04)
0.75 (0.56, 0.99)
0.93 (0.64, 1.36)

1.00
0.87 (0.64, 1.18)
1.11(0.71, 1.72)
1.00 (0.81, 1.22)
0.92 (0.69, 1.23)
1.18 (0.78, 1.79)

1.00

1.20 (0.87, 1.64)
1.20 (0.79, 1.82)
1.11 (0.91, 1.36)
1.20 (0.89, 1.61)
1.08 (0.74, 1.57)

1.00
0.86 (0.63, 1.15)
1.04 (0.60, 1.80)
0.94 (0.75, 1.18)
0.88 (0.67, 1.17)
1.11 (0.65, 1.89)

1.00

1.10 (0.46, 2.63)

1.00
0.78 (0.59, 1.03)
0.82 (0.55, 1.24)
0.84 (0.69, 1.03)
0.78 (0.59, 1.01)
0.91 (0.61, 1.35)

1.00
0.75 (0.56, 1.00)
0.83 (0.58, 1.20)
0.86 (0.71, 1.04)
0.76 (0.58, 1.00)
0.94 (0.67, 1.34)

1.00
0.84 (0.63, 1.13)
1.08 (0.72, 1.61)
0.98 (0.80, 1.20)
0.90 (0.68, 1.18)
1.15 (0.78, 1.69)

1.00

1.18 (0.88, 1.58)
1.19 (0.81, 1.73)
1.12 (0.92, 1.36)
1.20 (0.90, 1.59)
1.09 (0.7, 1.54)

1.00
0.89 (0.67, 1.19)
1.04 (0.65, 1.68)
0.96 (0.7, 1.19)
0.92 (0.70, 1.20)
1.08 (0.67, 1.72)

1.00



AG

G.G

Log-Additive

Dominant

Recessive
RbI2 (rs3929)

GG

CG

C.C

Log-Additive

Dominant

Recessive
IL6R (rs4072391)

C.C

CT

TT

Log-Additive

Dominant

Recessive
CDKG6 (rs42031)

AA

AT

TT

Log-Additive

Dominant

Recessive
Ago2
(rs4961280)

Cc.C

CA

AA

Log-Additive

Dominant

Recessive

111 (34.6)
54 (16.8)

186 (57.9)
77 (24.0)
11 (3.4)

229 (71.3)
39 (12.1)
7(2.2)

250 (77.9)
24 (7.5)
3(0.9)

223 (69.5)
43 (13.4)
5 (1.6)

miR-26al (rs7372209)

C.C
CT
TT

143 (44.5)
113 (35.2)
20 (6.2)

454 (41.3)
171 (15.5)

693 (63.0)
336 (30.5)
32 (2.9)

859 (78.1)
178 (16.2)
10 (0.9)

948 (86.2)
90 (8.2)
7 (0.6)

786 (71.5)
213 (19.4)
13 (1.2)

518 (47.1)
430 (39.1)
105 (9.5)

1.00 (0.71, 1.41)
1.14 (0.73, 1.79)
1.06 (0.85, 1.31)
1.04 (0.75, 1.43)
1.15 (0.76, 1.72)

1.00
0.89 (0.63, 1.25)
1.32 (0.58, 2.98)
0.98 (0.74, 1.30)
0.93 (0.67, 1.28)
1.37 (0.61, 3.08)

1.00

0.81 (0.52, 1.26)
2.24 (0.69, 7.22)
0.98 (0.68, 1.42)
0.89 (0.58, 1.35)
2.31(0.72, 7.45)

1.00

0.98 (0.56, 1.70)
1.69 (0.29, 10.02)
1.05 (0.65, 1.70)
1.02 (0.60, 1.73)
1.69 (0.29, 10.03)

1.00
0.73 (0.48, 1.09)
1.05 (0.29, 3.79)
0.79 (0.56, 1.14)
0.75 (0.50, 1.11)
1.12 (0.31, 4.02)

1.00
1.06 (0.77, 1.46)
0.62 (0.33, 1.17)

0.99 (0.72, 1.36)
1.17 (0.79, 1.74)
1.08 (0.87, 1.33)
1.05 (0.78, 1.42)
1.18 (0.81, 1.70)

1.00
0.89 (0.64, 1.22)
1.17 (0.62, 2.20)
0.97 (0.74, 1.27)
0.92 (0.68, 1.26)
1.19 (0.63, 2.25)

1.00

0.82 (0.55, 1.22)
1.36 (0.63, 2.96)
0.97 (0.69, 1.37)
0.89 (0.61, 1.31)
1.38 (0.63, 2.99)

1.00

0.96 (0.59, 1.55)
1.28 (0.55, 3.01)
1.09 (0.72, 1.66)
1.03 (0.65, 1.64)
1.28 (0.55, 3.01)

1.00
0.77 (0.54, 1.12)
1.01 (0.46, 2.20)
0.82 (0.59, 1.14)
0.79 (0.55, 1.13)
1.03 (0.47, 2.25)

1.00
1.03 (0.76, 1.39)
0.68 (0.40, 1.14)
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156 (35.3)
58 (13.1)

239 (54.1)
129 (29.2)
16 (3.6)

305 (69.0)
53 (12.0)
12 (2.7)

334 (75.6)
41 (9.3)
3(0.7)

292 (66.1)
69 (15.6)
14 (3.2)

210 (47.5)
138 (31.2)
30 (6.8)

532 (42.1)
188 (14.9)

817 (64.6)
331 (26.2)
58 (4.6)

986 (78.0)
179 (14.2)
22 (1.7)

1088
(86.1)
106 (8.4)
6 (0.5)

879 (69.5)
239 (18.9)
32 (2.5)

597 (47.2)
468 (37.0)
106 (8.4)

0.77 (0.57, 1.04)
0.87 (0.57, 1.31)
0.89 (0.73, 1.09)
0.79 (0.60, 1.05)
0.99 (0.68, 1.46)

1.00
1.33(0.99, 1.79)
0.89 (0.46, 1.73)
1.13 (0.90, 1.43)
1.26 (0.95, 1.67)
0.81 (0.42, 1.56)

1.00

1.07 (0.71, 1.59)
1.86 (0.77, 4.48)
1.19 (0.87, 1.62)
1.16 (0.80, 1.68)
1.84 (0.77, 4.43)

1.00

1.39 (0.88, 2.19)
1.12 (0.19, 6.80)
1.31(0.87, 1.97)
1.37 (0.88, 2.14)
1.09 (0.18, 6.57)

1.00
0.83 (0.58, 1.19)
1.37 (0.61, 3.04)
0.96 (0.72, 1.27)
0.89 (0.64, 1.24)
1.42 (0.64, 3.14)

1.00
0.90 (0.67, 1.20)
0.77 (0.45, 1.31)

0.82 (0.62, 1.09)
0.90 (0.62, 1.32)
0.91(0.75, 1.10)
0.83 (0.64, 1.09)
0.99 (0.69, 1.41)

1.00
1.27 (0.96, 1.69)
0.92 (0.53, 1.59)
1.12 (0.89, 1.40)
1.22 (0.93, 1.60)
0.87 (0.51, 1.49)

1.00

1.03 (0.72, 1.49)
1.41(0.72, 2.75)
1.16 (0.86, 1.55)
1.12 (0.79, 1.58)
1.40 (0.72, 2.74)

1.00

1.27 (0.84, 1.92)
1.03 (0.43, 2.44)
1.23(0.85, 1.80)
1.27 (0.85, 1.90)
1.02 (0.43, 2.42)

1.00
0.83 (0.60, 1.16)
1.20 (0.64, 2.25)
0.95 (0.72, 1.25)
0.89 (0.65, 1.22)
1.23 (0.66, 2.30)

1.00
0.89 (0.67, 1.17)
0.78 (0.49, 1.24)



Log-Additive

0.90 (0.71, 1.15)

0.88 (0.70, 1.11)

0.89 (0.71, 1.10)

0.87 (0.70, 1.07)

Dominant 0.97 (0.72, 1.33) 0.94 (0.70, 1.26) 0.87(0.66, 1.15)  0.85(0.66, 1.11)

Recessive 0.60 (0.32, 1.12) 0.67 (0.40, 1.12) 0.81(0.48,1.36) 0.81(0.52,1.28)
Gemin4 (rs7813)

TT 133 (41.4) 506 (46.0) 1.00 1.00 184 (41.6) 606 (47.9) 1.00 1.00

CT 104 (32.4) 392 (35.6) 1.01(0.73, 1.41) 1.04 (0.76,1.42) 135(30.5) 441(34.9) 1.08(0.80,1.47) 1.06(0.79, 1.41)

C.C 27 (8.4) 112 (10.2) 0.67 (0.38, 1.16) 0.74 (0.46,1.18) 46 (10.4) 98 (7.8) 1.53(0.97,2.43) 1.42(0.94, 2.16)

Log-Additive 0.88(0.70, 1.11) 0.89(0.71, 1.12) 1.19 (0.96, 1.46)  1.18(0.96, 1.44)

Dominant 0.93 (0.68, 1.27) 0.94 (0.70, 1.27) 1.17 (0.88,1.55) 1.15(0.88, 1.51)

Recessive 0.66 (0.39, 1.14) 0.73 (0.46, 1.15) 1.48 (0.95,2.30)  1.40(0.93, 2.09)
KARS (rs9266)

C.C 177 (55.1) 672 (61.1) 1.00 1.00 249 (56.3) 736 (58.2) 1.00 1.00

C:T 85(26.5)  335(30.5) 0.81(0.58, 1.14) 0.84(0.61,1.15) 96 (21.7) 365(28.9) 0.73(0.53,1.00) 0.76(0.56, 1.02)

TT 11 (3.4) 39 (3.5) 1.15(0.53, 2.48) 1.08 (0.59, 1.99) 29 (6.6) 76 (6.0)  0.86(0.49,1.52) 0.93(0.57, 1.50)

Log-Additive 0.91 (0.69, 1.20) 0.92 (0.71, 1.20) 0.83(0.66, 1.05) 0.85(0.68, 1.07)

Dominant 0.85(0.61, 1.17) 0.87 (0.64, 1.18) 0.75(0.56,1.01)  0.78 (0.59, 1.03)

Recessive 1.23 (0.58, 2.63) 1.12 (0.61, 2.06) 0.94 (0.54,1.65) 0.99(0.61, 1.60)

Notes: aOR: adjusted odds ratios; sbOR: adjusted odds ratios with semi-Bayes shrinkage method; Ca: Cases; Co: Controls; Numbers in bold face indicate
statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income ten
years ago (<1000, 1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of
stomach cancer (yes/no), H. pylori infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28 kg/m?), and total energy intake (continuous,
kcal/day).
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Table 5.13. Associations between selected SNPs related to the Stem cell pathway and stomach cancer by dietary intake of total

flavonoids
Low Flavonoids High Flavonoids
dbSNP no. Ca, n(%) Co, n(%) aOR* sbOR* Ca, n(%) Co, n(%) aOR* shOR*
HEY1 (rs1046472)
c.C 167 (52.0) 663 (60.3) 1.00 1.00 228 (51.6) 740 (58.5) 1.00 1.00
A:.C 90 (28.0) 342 (31.1) 1.10(0.79,1.53) 1.09(0.80,1.50) 122 (27.6) 375(29.7) 1.08(0.80,1.46) 1.06 (0.80,1.41)
AA 19 (5.9) 46 (4.2) 1.42(0.72,2.80) 1.25(0.71,2.21) 31 (7.0) 62 (4.9) 1.47 (0.85,2.54) 1.34(0.83,2.17)
Log-Additive 1.14(0.88,1.48) 1.14(0.89, 1.46) 1.15(0.92,1.44) 1.14(0.92,1.42)
Dominant 1.14(0.83,1.56) 1.14(0.84, 1.53) 1.14(0.86,1.51) 1.12(0.86, 1.47)
Recessive 1.37(0.70, 2.68)  1.23(0.70, 2.15) 1.43(0.84,2.45) 1.32(0.82,2.12)
Oct4 (rs13409)
C.C 94 (29.3) 376 (34.2) 1.00 1.00 138 (31.2) 430 (34.0) 1.00 1.00
C:T 129 (40.2) 467 (42.5) 0.98(0.69,1.39) 1.01(0.73,1.39) 151 (34.2) 535(42.3) 0.79(0.58,1.08) 0.82(0.61,1.09)
TT 49 (15.3) 198 (18.0) 0.85(0.55,1.32) 0.87(0.59,1.29) 81(18.3) 216(17.1) 1.02(0.70,1.50) 1.02(0.72,1.45)
Log-Additive 0.93(0.75,1.15)  0.93 (0.76, 1.15) 0.97(0.80, 1.18) 0.97 (0.81, 1.17)
Dominant 0.94 (0.68, 1.30)  0.96 (0.70, 1.30) 0.86 (0.65, 1.14)  0.87 (0.66, 1.14)
Recessive 0.86 (0.58, 1.27)  0.87 (0.60, 1.24) 1.15(0.81,1.63) 1.12(0.81, 1.55)
AXIN1 (rs1981492)
G:G 160 (49.8) 549 (49.9) 1.00 1.00 192 (43.4) 579 (45.8) 1.00 1.00
A:G 84 (26.2) 400 (36.4)  0.64(0.46,0.91) 0.68(0.50,0.93) 140(31.7) 457(36.2) 0.89(0.66,1.20) 0.91(0.69, 1.21)
AA 34 (10.6) 84 (7.6) 112 (0.67,1.90) 1.14(0.72,1.80) 50(11.3) 131(10.4) 0.87(0.56,1.37) 0.90 (0.60, 1.34)
Log-Additive 0.88 (0.69, 1.12)  0.90(0.71, 1.13) 0.92 (0.75, 1.13)  0.93(0.76, 1.13)
Dominant 0.73(0.53,0.99) 0.76 (0.57, 1.02) 0.89(0.67,1.17) 0.90 (0.69, 1.18)
Recessive 1.33(0.80,2.22) 1.28(0.82,2.02) 0.92 (0.60, 1.41) 0.93(0.63, 1.37)
DVL2 (rs222851)
AA 101 (31.5) 400 (36.4) 1.00 1.00 152 (34.4) 472 (37.3) 1.00 1.00
A:G 124 (38.6) 475(43.2) 1.19(0.84,1.68) 1.18(0.86,1.62) 165(37.3) 511(40.4) 1.08(0.80,1.46) 1.07(0.81,1.43)
G:G 33(10.3) 144 (13.1) 0.96 (0.58,1.61) 0.98(0.63,1.53) 57 (12.9) 180(14.2) 1.04(0.68,1.60) 1.04(0.71,1.53)
Log-Additive 1.03(0.82,1.30) 1.04(0.83, 1.30) 1.03(0.85,1.26) 1.04 (0.85, 1.26)
Dominant 1.14(0.82,1.58) 1.14(0.83, 1.55) 1.07 (0.81,1.42) 1.07 (0.82, 1.40)
Recessive 0.87 (0.54, 1.40)  0.91 (0.60, 1.39) 1.00 (0.68,1.49) 1.01(0.70, 1.45)
FZD3 (rs2241802)
GG 97 (30.2) 329 (29.9) 1.00 1.00 128 (29.0) 375(29.7) 1.00 1.00
A:G 108 (33.6) 482 (43.8) 0.89(0.62,1.28) 0.87(0.63,1.22) 164(37.1) 497(39.3) 1.03(0.74,1.42) 1.03(0.76, 1.40)
AA 56 (17.4) 180 (16.4) 1.32(0.84,2.05) 1.26(0.84,1.87) 62(14.0) 251(19.9) 0.83(0.55,1.24) 0.86 (0.60, 1.25)
Log-Additive 1.11 (0.89,1.40) 1.10(0.89, 1.37) 0.92(0.76,1.13) 0.93(0.77, 1.13)
Dominant 1.00 (0.71,1.40) 0.99(0.72, 1.36) 0.96 (0.71,1.30) 0.97 (0.73, 1.29)
Recessive 1.41(0.95,2.09) 1.34(0.93,1.94) 0.82(0.57,1.17) 0.85(0.61, 1.19)
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Decl (rs2269700)
TT
CT
Cc.C
Log-Additive
Dominant
Recessive
Oct4 (rs3130932)
TT
G T
GG
Log-Additive
Dominant
Recessive

WNT2 (rs3729629)

G:.G

CG

C.C
Log-Additive
Dominant
Recessive

HEY2 (rs3734637)

AA

A:C

Cc.C
Log-Additive
Dominant
Recessive

Ctbp2 (rs3740535)

G:.G

AG

AA
Log-Additive
Dominant
Recessive

WNT2 (rs4730775)

C.C
CT
TT

200 (62.3)
73 (22.7)
5 (1.6)

144 (44.9)
104 (32.4)
29 (9.0)

131 (40.8)
117 (36.4)
28 (8.7)

171 (53.3)
94 (29.3)
7(2.2)

158 (49.2)
85 (26.5)
27 (8.4)

150 (46.7)
101 (31.5)
12 (3.7)

705 (64.1)
297 (27.0)
45 (4.1)

490 (44.5)
437 (39.7)
115 (10.5)

445 (40.5)
474 (43.1)
126 (11.5)

608 (55.3)
360 (32.7)
71 (6.5)

588 (53.5)
383 (34.8)
72 (6.5)

594 (54.0)
367 (33.4)
74 (6.7)

1.00

0.91 (0.64, 1.28)
0.40 (0.14, 1.15)
0.81 (0.60, 1.08)
0.84 (0.60, 1.17)
0.41 (0.14, 1.18)

1.00

0.97 (0.70, 1.35)
1.14 (0.68, 1.90)
1.03 (0.82, 1.30)
1.00 (0.74, 1.36)
1.16 (0.71, 1.89)

1.00

0.82 (0.59, 1.13)
0.71 (0.42, 1.22)
0.83 (0.66, 1.05)
0.80 (0.59, 1.08)
0.78 (0.47, 1.31)

1.00

0.99 (0.71, 1.37)
0.32 (0.13, 0.77)
0.79 (0.60, 1.02)
0.86 (0.63, 1.19)
0.32 (0.13, 0.77)

1.00

0.74 (0.53, 1.04)
1.25 (0.72, 2.17)
0.95 (0.74, 1.21)
0.82 (0.60, 1.13)
1.40 (0.81, 2.40)

1.00
0.89 (0.64, 1.24)
0.72 (0.36, 1.46)

1.00

0.93 (0.67, 1.28)
0.62 (0.32, 1.21)
0.82 (0.62, 1.07)
0.85 (0.62, 1.17)
0.63 (0.32, 1.22)

1.00

0.94 (0.69, 1.27)
1.06 (0.68, 1.67)
1.00 (0.80, 1.25)
0.97 (0.72, 1.29)
1.09 (0.70, 1.69)

1.00
0.87 (0.64, 1.17)
0.77 (0.49, 1.23)
0.85 (0.68, 1.07)
0.83 (0.62, 1.11)
0.82 (0.52, 1.28)

1.00

1.02 (0.74, 1.38)
0.50 (0.27, 0.91)
0.79 (0.62, 1.02)
0.87 (0.64, 1.18)
0.50 (0.27, 0.90)

1.00
0.76 (0.55, 1.05)
1.18 (0.73, 1.92)
0.95 (0.75, 1.20)
0.84 (0.62, 1.13)
1.28 (0.80, 2.06)

1.00
0.96 (0.70, 1.30)
0.81 (0.46, 1.42)
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272 (61.5)
105 (23.8)
6 (1.4)

196 (44.3)
132 (29.9)
48 (10.9)

197 (44.6)
146 (33.0)
31 (7.0)

225 (50.9)
117 (26.5)
23 (5.2)

193 (43.7)
133 (30.1)
44 (10.0)

234 (52.9)
115 (26.0)
20 (4.5)

794 (62.8)
345 (27.3)
45 (3.6)

544 (43.0)
504 (39.9)
137 (10.8)

561 (44.4)
502 (39.7)
118 (9.3)

716 (56.6)
383 (30.3)
83 (6.6)

626 (49.5)
452 (35.8)
102 (8.1)

671 (53.1)
418 (33.1)
75 (5.9)

1.00

0.88 (0.65, 1.20)
0.85 (0.34, 2.14)
0.89 (0.68, 1.17)
0.88 (0.65, 1.19)
0.88 (0.35, 2.20)

1.00

0.79 (0.58, 1.06)
1.01 (0.65, 1.57)
0.93 (0.76, 1.14)
0.83 (0.63, 1.10)
1.12 (0.74, 1.71)

1.00
0.86 (0.64, 1.15)
0.79 (0.48, 1.30)
0.87 (0.71, 1.08)
0.84 (0.64, 1.11)
0.85 (0.52, 1.38)

1.00

0.93 (0.68, 1.26)
0.82 (0.46, 1.46)
0.92 (0.73, 1.15)
0.91 (0.68, 1.21)
0.84 (0.47, 1.48)

1.00
1.02 (0.76, 1.38)
1.17 (0.73, 1.89)
1.06 (0.86, 1.31)
1.05 (0.80, 1.39)
1.16 (0.74, 1.84)

1.00
0.75 (0.55, 1.01)
0.98 (0.55, 1.77)

1.00

0.89 (0.66, 1.19)
0.88 (0.45, 1.70)
0.89 (0.69, 1.15)
0.88 (0.66, 1.17)
0.89 (0.46, 1.73)

1.00

0.81 (0.61, 1.08)
1.01 (0.68, 1.51)
0.94 (0.77, 1.14)
0.85 (0.65, 1.11)
1.09 (0.74, 1.61)

1.00
0.88 (0.67, 1.16)
0.82 (0.53, 1.28)
0.88 (0.71, 1.08)
0.86 (0.66, 1.12)
0.86 (0.56, 1.33)

1.00

0.95 (0.71, 1.28)
0.87 (0.53, 1.42)
0.93 (0.75, 1.16)
0.93(0.71, 1.23)
0.88 (0.54, 1.43)

1.00
1.03 (0.78, 1.36)
1.14 (0.75, 1.75)
1.07 (0.87, 1.30)
1.06 (0.81, 1.39)
1.13(0.75, 1.71)

1.00
0.78 (0.59, 1.04)
0.99 (0.60, 1.64)



Log-Additive

Dominant

Recessive
WNTB8A (rs4835761)

AA

AG

G:.G

Log-Additive

Dominant

Recessive
Notch4 (rs520692)

AA

A:G

GG

Log-Additive

Dominant

Recessive
Rex1 (rs6815391)

TT

CT

C.C

Log-Additive

Dominant

Recessive
HES?2 (rs8708)

AA

AG

G:.G

Log-Additive

Dominant

Recessive
Notch4 (rs915894)

Cc.C

A:C

AA

Log-Additive

Dominant

Recessive

102 (31.8)
103 (32.1)
59 (18.4)

205 (63.9)
60 (18.7)
3(0.9)

120 (37.4)
99 (30.8)
45 (14.0)

185 (57.6)
63 (19.6)
11 (3.4)

94 (29.3)
115 (35.8)
64 (19.9)

333 (30.3)
486 (44.2)
189 (17.2)

808 (73.5)
230 (20.9)
11 (1.0)

436 (39.6)
453 (41.2)
128 (11.6)

689 (62.6)
307 (27.9)
43 (3.9)

299 (27.2)
488 (44.4)
240 (21.8)

0.87 (0.67, 1.13)
0.86 (0.63, 1.19)
0.75 (0.38, 1.51)

1.00
0.75 (0.52, 1.06)
0.98 (0.64, 1.50)
0.95 (0.77, 1.18)
0.81 (0.59, 1.13)
1.15 (0.78, 1.69)

1.00

0.94 (0.65, 1.36)
1.27 (0.33, 4.84)
0.97 (0.69, 1.36)
0.95 (0.66, 1.37)
1.29 (0.34, 4.90)

1.00
0.85 (0.60, 1.20)
1.52 (0.97, 2.40)
1.14 (0.91, 1.42)
0.99 (0.72, 1.37)
1.65 (1.08, 2.52)

1.00
0.98 (0.68, 1.40)
1.14 (0.54, 2.44)
1.02 (0.77, 1.35)
1.00 (0.71, 1.41)
1.15 (0.54, 2.44)

1.00

0.70 (0.49, 1.00)
0.85 (0.56, 1.29)
0.90 (0.73, 1.12)
0.74 (0.54, 1.04)
1.05 (0.73, 1.51)

0.90 (0.70, 1.16)
0.92 (0.68, 1.24)
0.82 (0.47, 1.43)

1.00
0.75 (0.54, 1.04)
1.00 (0.68, 1.47)
0.95 (0.77, 1.18)
0.82 (0.60, 1.11)
1.14 (0.80, 1.63)

1.00

0.93 (0.66, 1.32)
1.08 (0.48, 2.39)
0.96 (0.70, 1.32)
0.95 (0.68, 1.33)
1.08 (0.49, 2.41)

1.00
0.86 (0.62, 1.18)
1.42 (0.94, 2.14)
1.13 (0.91, 1.41)
1.00 (0.74, 1.35)
151 (1.02, 2.24)

1.00
0.96 (0.69, 1.34)
1.06 (0.58, 1.94)
1.00 (0.76, 1.30)
0.98 (0.71, 1.34)
1.07 (0.59, 1.95)

1.00

0.75 (0.54, 1.05)
0.90 (0.62, 1.32)
0.92 (0.75, 1.13)
0.79 (0.58, 1.08)
1.05 (0.75, 1.47)

NF-kB pathway
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150 (33.9)
155 (35.1)
71 (16.1)

262 (59.3)
87 (19.7)
3(0.7)

172 (38.9)
145 (32.8)
50 (11.3)

261 (59.0)
99 (22.4)
7 (1.6)

122 (27.6)
161 (36.4)
91 (20.6)

402 (31.8)
532 (42.1)
212 (16.8)

898 (71.0)
265 (21.0)
28 (2.2)

524 (41.5)
458 (36.2)
164 (13.0)

802 (63.4)
315 (24.9)
46 (3.6)

351 (27.8)
558 (44.1)
255 (20.2)

0.86 (0.68, 1.09)
0.78 (0.59, 1.04)
1.09 (0.61, 1.94)

1.00
0.73 (0.54, 1.00)
0.98 (0.67, 1.45)
0.95 (0.78, 1.15)
0.80 (0.60, 1.07)
1.16 (0.81, 1.64)

1.00

0.97 (0.70, 1.34)
0.43 (0.12, 1.49)
0.88 (0.66, 1.18)
0.92 (0.67, 1.27)
0.43 (0.13, 1.49)

1.00
0.99 (0.73, 1.35)
0.85 (0.55, 1.30)
0.94 (0.77, 1.14)
0.95 (0.71, 1.26)
0.85 (0.57, 1.28)

1.00
0.98 (0.71, 1.34)
0.63 (0.25, 1.57)
0.91 (0.70, 1.19)
0.94 (0.69, 1.28)
0.64 (0.26, 1.58)

1.00

0.91 (0.65, 1.26)
1.04 (0.71, 1.53)
1.01 (0.84, 1.23)
0.95 (0.70, 1.29)
1.11 (0.80, 1.54)

0.88 (0.70, 1.10)
0.81 (0.62, 1.06)
1.06 (0.64, 1.74)

1.00
0.76 (0.57, 1.01)
0.99 (0.69, 1.41)
0.94 (0.78, 1.14)
0.82 (0.62, 1.07)
1.13(0.81, 1.57)

1.00

0.99 (0.73, 1.35)
0.70 (0.34, 1.44)
0.90 (0.69, 1.19)
0.94 (0.70, 1.27)
0.70 (0.34, 1.44)

1.00
0.99 (0.74, 1.32)
0.85 (0.58, 1.26)
0.93(0.77, 1.13)
0.94 (0.72, 1.23)
0.86 (0.59, 1.24)

1.00
0.99 (0.74, 1.34)
0.78 (0.41, 1.48)
0.92 (0.72, 1.19)
0.95 (0.71, 1.27)
0.78 (0.41, 1.48)

1.00

0.93 (0.68, 1.25)
1.09 (0.77, 1.54)
1.04 (0.86, 1.25)
0.98 (0.74, 1.31)
1.13(0.83, 1.54)



miR-300 (rs12894467)

TT 145 (452) 616 (56.0) 1.00 1.00 203 (45.9) 727 (57.5) 1.00 1.00

cT 92(28.7)  343(31.2) 1.28(0.91,1.80) 1.25(0.91,1.72) 122(27.6) 359 (28.4) 1.41(1.03,1.92) 1.35(1.01,1.81)

c:Cc 19 (5.9) 58 (5.3)  0.98(0.48,1.97) 1.03(0.59,1.79) 39 (8.8) 67 (5.3)  2.07 (1.24,3.47) 1.80 (1.14, 2.84)

Log-Additive 1.13(0.87, 1.46)  1.14 (0.89, 1.45) 1.43(1.15,1.78)  1.42 (1.15, 1.76)

Dominant 1.23(0.89, 1.71)  1.22(0.90, 1.66) 152 (1.14,2.03)  1.49 (1.13, 1.96)

Recessive 0.89 (0.45,1.78)  0.97 (0.56, 1.68) 1.83(1.11,3.01) 1.65 (1.06, 2.58)
IKBKAP (rs1538660)

c:Cc 135(42.1) 443 (40.3) 1.00 1.00 177 (40.0) 579 (45.8) 1.00 1.00

cT 109 (34.0) 463 (42.1) 0.63(0.45,0.88) 0.68(0.50,0.93) 149 (33.7) 457(36.2) 1.04(0.77,1.41) 1.02(0.77,1.36)

TT 33(10.3)  125(11.4) 0.72(0.43,1.22) 0.89(0.57,1.38) 49 (11.1) 130 (10.3) 1.42(0.92,2.20) 1.31(0.88, 1.95)

Log-Additive 0.76 (0.60, 0.97)  0.83 (0.66, 1.04) 1.15(0.94, 1.40) 1.13(0.93, 1.37)

Dominant 0.65 (0.48,0.89)  0.71(0.53, 0.96) 1.13(0.85,1.49) 1.10 (0.85, 1.44)

Recessive 0.90 (0.55, 1.48)  1.03 (0.67, 1.58) 1.40 (0.92,2.12)  1.30(0.88, 1.90)
IKBKAP (rs2230793)

AA 128 (39.9) 486 (44.2) 1.00 1.00 197 (44.6) 580 (45.9) 1.00 1.00

A:C 106 (33.0) 453 (41.2) 0.86(0.62,1.20) 0.87 (0.64,1.19) 135(30.5) 468 (37.0) 0.88(0.66,1.19) 0.88(0.67,1.17)

c:Cc 36 (11.2) 97 (8.8)  1.78(1.08,2.93) 1.66(1.06,2.59) 52(11.8) 128(10.1) 1.41(0.92,2.17) 1.27(0.86, 1.89)

Log-Additive 1.15(0.91, 1.46)  1.18 (0.94, 1.47) 1.09 (0.89, 1.33)  1.06 (0.87, 1.29)

Dominant 1.00(0.74,1.37)  1.03(0.77, 1.38) 0.99 (0.75,1.30)  0.97 (0.75, 1.26)

Recessive 1.90 (1.18,3.07)  1.74 (1.13, 2.68) 1.49(0.98,2.25) 1.33(0.91, 1.95)
IKBKAP (rs3204145)

TT 134 (417) 461 (41.9) 1.00 1.00 182 (41.2) 579 (45.8) 1.00 1.00

AT 113(35.2) 473 (43.0) 0.66(0.48,0.92) 0.71(0.52,0.97) 157 (355) 475(37.6) 0.98(0.73,1.31) 0.96 (0.72, 1.26)

AA 28(8.7)  123(112) 0.63(0.36,1.09) 0.81(0.52,1.28) 43(9.7)  123(9.7) 1.29(0.82,2.01) 1.19(0.80, 1.79)

Log-Additive 0.74 (0.58,0.94)  0.80 (0.64, 1.01) 1.08(0.88,1.32)  1.06 (0.87, 1.29)

Dominant 0.65 (0.48, 0.89)  0.72 (0.53, 0.96) 1.04(0.79,1.36) 1.01(0.78, 1.31)

Recessive 0.77 (0.45,1.30)  0.93 (0.59, 1.44) 1.30 (0.84, 2.00) 1.1 (0.82, 1.80)

Notes: aOR: adjusted odds ratios; sbOR: adjusted odds ratios with semi-Bayes shrinkage method; Ca: Cases; Co: Controls; Numbers in bold face indicate
statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income ten
years ago (<1000, 1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of
stomach cancer (yes/no), H. pylori infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28 kg/m?), and total energy intake (continuous,
kcal/day).
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Table 5.14. Associations between selected SNPs related to the GWAS and stomach cancer by dietary intake of total flavonoids

Low Flavonoids

High Flavonoids

dbSNP no. Ca, n(%) Co, n(%) aOR* shOR* Ca, n(%) Co, n(%) aOR* shOR*
RUNX1 (rs2014300)
G:G 205 (63.9) 809 (73.5) 1.00 1.00 290 (65.6) 909 (71.9) 1.00 1.00
A:G 61 (19.0) 220 (20.0) 1.21(0.84,1.75) 1.18(0.84,1.65) 67 (15.2) 252(19.9) 0.84(0.58,1.21) 0.87(0.62,1.22)
AA 8 (2.5) 20 (1.8) 1.68 (0.61,4.63)  1.25(0.61, 2.56) 14 (3.2) 30 (2.4) 1.14 (0.51, 2.54)  1.09 (0.58, 2.02)
Log-Additive 1.24(0.91,1.69) 1.21(0.90, 1.62) 0.93(0.70,1.24)  0.95(0.72, 1.24)
Dominant 1.25(0.88,1.78)  1.21(0.87, 1.69) 0.88(0.62,1.23)  0.90 (0.66, 1.24)
Recessive 1.60 (0.58, 4.41)  1.23(0.60, 2.51) 1.18(0.53,2.62)  1.10(0.59, 2.06)
PLCE1l
(rs2274223)
AA 147 (45.8) 665 (60.5) 1.00 1.00 185(41.9) 715 (56.6) 1.00 1.00
A.G 82 (25.5) 311(28.3) 1.00 (0.69, 1.43)  1.03(0.74,1.44) 132(29.9) 389(30.8) 1.44(1.051.97) 1.34(1.00,1.81)
G:G 12 (3.7) 42 (3.8) 1.24 (0.59,2.63) 1.13(0.62, 2.06) 16 (3.6) 52 (4.1) 1.57 (0.81,3.03) 1.35(0.77,2.34)
Log-Additive 1.05(0.79,1.39)  1.07 (0.81, 1.40) 1.34(1.05,1.72)  1.30(1.03, 1.65)
Dominant 1.03 (0.73,1.45)  1.06 (0.77, 1.46) 1.45(1.07,1.97)  1.38(1.03, 1.84)
Recessive 1.25(0.59,2.61) 1.12(0.62, 2.04) 1.37(0.72,2.61) 1.25(0.72, 2.15)
GPC5 (rs2352028)
C.C 190 (59.2) 654 (59.5) 1.00 1.00 243 (55.0) 756 (59.8) 1.00 1.00
C:T 85(26.5) 340(30.9) 0.86(0.61,1.19) 0.87(0.64,1.19) 125(28.3) 367 (29.0) 1.02(0.76,1.37) 1.04(0.79, 1.38)
TT 15 (4.7) 60 (5.5) 0.85(0.43,1.67)  0.86 (0.50, 1.50) 20 (4.5) 64 (5.1) 0.68(0.34,1.36) 0.76 (0.44, 1.32)
Log-Additive 0.89(0.68,1.15)  0.88(0.69, 1.13) 0.93(0.74,1.18)  0.94(0.75, 1.18)
Dominant 0.85(0.62,1.17)  0.86 (0.64, 1.15) 0.97 (0.73,1.29)  0.98(0.75, 1.29)
Recessive 0.89(0.45,1.75)  0.89(0.51, 1.54) 0.68(0.34,1.34)  0.76 (0.44, 1.31)
TERT (rs2736100)
TT 121 (37.7) 323 (29.4) 1.00 1.00 136 (30.8) 378 (29.9) 1.00 1.00
G:T 101 (315) 479(435) 0.50(0.350.71) 0.55(0.40,0.77) 176(39.8) 527 (41.7) 0.94(0.68,1.28)  0.96 (0.72, 1.29)
GG 50 (15.6) 191 (17.4)  0.63(0.41,0.99) 0.70(0.47,1.03) 52(11.8) 209 (16.5) 0.53(0.34,0.83) 0.60(0.41, 0.90)
Log-Additive 0.73(0.59,0.92)  0.74 (0.60, 0.92) 0.77 (0.63,0.95)  0.78 (0.64, 0.96)
Dominant 0.53 (0.39,0.74)  0.57 (0.42,0.77) 0.81(0.60,1.10)  0.83(0.62, 1.10)
Recessive 0.93(0.62,1.39) 0.92(0.64, 1.34) 0.55(0.37,0.83)  0.62(0.43,0.89)
CRPP1 -CRP (rs2808630)
TT 195 (60.7) 780 (70.9) 1.00 1.00 290 (65.6) 870 (68.8) 1.00 1.00
CT 61 (19.0) 226 (20.5) 1.18(0.81,1.70) 1.17(0.83,1.65) 65(14.7) 273(21.6) 0.76(0.53,1.10) 0.79 (0.56, 1.10)
C.C 13 (4.0) 35(3.2) 1.59 (0.75,3.41)  1.37(0.75, 2.50) 16 (3.6) 30 (2.4) 1.59 (0.76,3.29)  1.36 (0.75, 2.46)
Log-Additive 1.22 (0.92,1.61) 1.23(0.94, 1.60) 0.96 (0.73,1.26)  0.97 (0.74, 1.26)
Dominant 1.23(0.87,1.74)  1.24(0.90, 1.71) 0.86 (0.61,1.19)  0.87 (0.64, 1.20)
Recessive 1.54 (0.72,3.27)  1.34(0.74, 2.45) 1.67 (0.81,3.46)  1.40(0.77, 2.53)
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PLCE1

(rs3781264)
TT 203 (63.2)
C:T 58 (18.1)
C.C 7(2.2)
Log-Additive
Dominant
Recessive

CLPTMLL (rs401681)
C:.C 130 (40.5)
C:T 101 (31.5)
T.T 34 (10.6)
Log-Additive
Dominant
Recessive

GKN2 -GKN1 (rs4254535)
TT 150 (46.7)
C:T 86 (26.8)
C:.C 32 (10.0)
Log-Additive
Dominant
Recessive

CCR4 -GLB1 (rs4678680)

TT 257 (80.1)
GT 27 (8.4)
GG 3(0.9)
Log-Additive
Dominant
Recessive

TERT -CLPTMI1L (rs4975616)
AA 207 (64.5)
AG 59 (18.4)
GG 10 (3.1)
Log-Additive
Dominant
Recessive

CHEK?2 (rs738722)
C:.C 126 (39.3)

733 (66.6)
236 (21.5)
19 (1.7)

464 (42.2)
442 (40.2)
115 (10.5)

589 (53.5)
368 (33.5)
80 (7.3)

948 (86.2)
111 (10.1)
4(0.4)

726 (66.0)
273 (24.8)
33 (3.0)

561 (51.0)

1.00
0.84 (0.57, 1.23)
1.33 (0.50, 3.58)
0.93 (0.68, 1.29)
0.88 (0.61, 1.27)
1.39 (0.52, 3.71)

1.00
0.76 (0.54, 1.06)
1.09 (0.65, 1.82)
0.93(0.73, 1.18)
0.82 (0.60, 1.12)
1.24 (0.75, 2.03)

1.00
0.92 (0.65, 1.30)
1.78 (1.07, 2.98)
1.18 (0.93, 1.49)
1.07 (0.78, 1.46)
1.84 (1.12, 3.02)

1.00

1.00 (0.61, 1.64)
1.68 (0.17, 16.50)
1.04 (0.65, 1.65)
1.02 (0.62, 1.66)
1.68 (0.17, 16.49)

1.00
0.75 (0.52, 1.09)
1.47 (0.66, 3.26)
0.91 (0.68, 1.23)
0.82 (0.58, 1.16)
1.57 (0.71, 3.49)

1.00

1.00
0.87 (0.61, 1.23)
1.14 (0.56, 2.31)
0.94 (0.70, 1.28)
0.90 (0.64, 1.26)
1.16 (0.57, 2.35)

1.00

0.78 (0.57, 1.07)
1.09 (0.69, 1.71)
0.94 (0.75, 1.19)
0.84 (0.62, 1.13)
1.19 (0.77, 1.85)

1.00
0.94 (0.69, 1.29)
1.63 (1.04, 2.58)
1.20 (0.96, 1.50)
1.10 (0.82, 1.48)
1.66 (1.07, 2.60)

1.00

1.00 (0.65, 1.55)
1.30 (0.53, 3.20)
1.11 (0.74, 1.67)
1.06 (0.69, 1.63)
1.30 (0.53, 3.20)

1.00
0.77 (0.55, 1.08)
1.25 (0.66, 2.36)
0.91 (0.69, 1.21)
0.83 (0.60, 1.15)
1.30 (0.69, 2.45)

1.00
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263 (59.5)
99 (22.4)
15 (3.4)

182 (41.2)
145 (32.8)
47 (10.6)

219 (49.5)
120 (27.1)
32(7.2)

347 (78.5)
45 (10.2)
5 (1.1)

273 (61.8)
83 (18.8)
21 (4.8)

197 (44.6)

787 (62.3)
297 (23.5)
31 (2.5)

537 (42.5)
479 (37.9)
128 (10.1)

659 (52.1)
417 (33.0)
99 (7.8)

1,067
(84.4)
137 (10.8)
7(0.6)

862 (68.2)
287 (22.7)
34 (2.7)

641 (50.7)

1.00
1.08 (0.78, 1.48)
1.60 (0.79, 3.23)
1.16 (0.90, 1.49)
1.13 (0.84, 1.54)
157 (0.78, 3.15)

1.00

0.88 (0.66, 1.19)
1.14(0.73, 1.78)
1.01 (0.82, 1.24)
0.94 (0.71, 1.24)
1.21(0.79, 1.85)

1.00
0.85 (0.62, 1.15)
1.02 (0.62, 1.69)
0.94 (0.76, 1.17)
0.88 (0.66, 1.17)
1.08 (0.66, 1.78)

1.00

0.99 (0.64, 1.54)
2.25 (0.65, 7.79)
1.13(0.78, 1.62)
1.07 (0.71, 1.62)
2.25 (0.65, 7.79)

1.00

1.14 (0.82, 1.58)
1.72 (0.85, 3.45)
1.21(0.94, 1.56)
1.21(0.89, 1.64)
1.66 (0.83, 3.32)

1.00

1.00
1.04 (0.77, 1.40)
1.36 (0.76, 2.43)
1.13 (0.88, 1.44)
1.10 (0.82, 1.47)
1.35(0.76, 2.41)

1.00

0.88 (0.66, 1.17)
1.13 (0.75, 1.68)
1.01 (0.82, 1.23)
0.93(0.72, 1.22)
1.18 (0.80, 1.75)

1.00
0.86 (0.65, 1.15)
0.97 (0.62, 1.52)
0.93 (0.75, 1.15)
0.88 (0.67, 1.15)
1.02 (0.65, 1.58)

1.00

0.99 (0.66, 1.46)
1.36 (0.62, 2.97)
1.11 (0.79, 1.56)
1.06 (0.72, 1.54)
1.36 (0.62, 2.98)

1.00

1.10 (0.81, 1.50)
1.43 (0.80, 2.54)
1.19 (0.93, 1.52)
1.18 (0.88, 1.58)
1.40 (0.79, 2.49)

1.00



cT 102 (31.8)
TT 34 (10.6)

Log-Additive

Dominant

Recessive
TGMS5 (rs748404)

TT 244 (76.0)
C:T 25 (7.8)
C.C 0
Log-Additive
Dominant
Recessive

ILIRAP (rs7626795)
A:A 190 (59.2)
A:G 78 (24.3)
GG 13 (4.0)
Log-Additive
Dominant
Recessive

CHRNA3 (rs8042374)
G:G 144 (44.9)
A:G 100 (31.2)
AA 20 (6.2)
Log-Additive
Dominant
Recessive

FTO (rs8050136)
C:.C 206 (64.2)
A:C 62 (19.3)
AA 3(0.9)
Log-Additive
Dominant
Recessive

ZBTB12-C2 (rs9267673)
C.C 201 (62.6)
CT 60 (18.7)
TT 16 (5.0)
Log-Additive

380 (34.5)
79 (7.2)

948 (86.2)
93 (8.5)
3(0.3)

679 (61.7)
313 (28.5)
46 (4.2)

512 (46.5)
414 (37.6)
84 (7.6)

831 (75.5)
203 (18.5)
18 (1.6)

740 (67.3)
278 (25.3)
23 (2.1)

1.17 (0.83, 1.64)
2.20 (1.30, 3.70)
1.37 (1.08, 1.73)
1.32(0.97, 1.82)
2.06 (1.25, 3.39)

1.00
1.01 (0.59, 1.73)
NA
0.89 (0.53, 1.49)
0.95 (0.56, 1.62)
NA

1.00
0.80 (0.57, 1.14)
0.66 (0.31, 1.44)
0.81 (0.61, 1.06)
0.78 (0.56, 1.09)
0.71 (0.33, 1.53)

1.00

0.81 (0.58, 1.14)
0.81 (0.4, 1.50)
0.86 (0.67, 1.11)
0.81 (0.59, 1.12)
0.89 (0.49, 1.62)

1.00
1.28 (0.88, 1.87)
0.42 (0.09, 2.04)
1.09 (0.78, 1.52)
1.20 (0.83, 1.73)
0.40 (0.08, 1.94)

1.00

0.74 (0.51, 1.08)
2.68 (1.23, 5.81)
1.04 (0.77, 1.39)

1.09 (0.79, 1.49)
1.82 (1.14, 2.89)
1.32 (1.05, 1.67)
1.26 (0.94, 1.70)
1.76 (1.12, 2.77)

1.00
1.00 (0.62, 1.60)
0.80 (0.32, 2.01)
0.90 (0.57, 1.41)
0.94 (0.59, 1.51)
0.80 (0.32, 2.01)

1.00
0.84 (0.61, 1.16)
0.76 (0.42, 1.38)
0.82 (0.63, 1.07)
0.81 (0.59, 1.11)
0.79 (0.4, 1.43)

1.00

0.85 (0.62, 1.16)
0.85 (0.51, 1.43)
0.87 (0.68, 1.11)
0.84 (0.62, 1.13)
0.89 (0.54, 1.49)

1.00
1.30 (0.92, 1.84)
0.76 (0.35, 1.67)
1.12 (0.82, 1.53)
1.22 (0.86, 1.71)
0.75 (0.34, 1.64)

1.00

0.76 (0.54, 1.06)
1.97 (1.06, 3.65)
1.06 (0.80, 1.40)
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140 (31.7)
37 (8.4)

342 (77.4)
30 (6.8)
6 (1.4)

257 (58.1)
102 (23.1)
19 (4.3)

185 (41.9)
134 (30.3)
47 (10.6)

294 (66.5)
83 (18.8)
2 (0.5)

256 (57.9)
98 (22.2)
19 (4.3)

416 (32.9)
98 (7.8)

1,051
(83.1)
119 (9.4)
9 (0.7)

784 (62.0)
342 (27.1)
54 (4.3)

574 (45.4)
470 (37.2)
104 (8.2)

935 (74.0)
219 (17.3)
31 (2.5)

845 (66.9)
285 (22.5)
45 (3.6)

1.21 (0.90, 1.64)
1.13(0.70, 1.83)
1.11 (0.90, 1.37)
1.20 (0.90, 1.58)
1.05 (0.66, 1.66)

1.00
0.90 (0.56, 1.44)
1.11 (0.25, 4.92)
0.94 (0.63, 1.41)
0.92 (0.58, 1.44)
1.12 (0.25, 4.96)

1.00
1.00 (0.73, 1.36)
1.05 (0.55, 1.98)
1.01 (0.80, 1.28)
1.01 (0.75, 1.35)
1.05 (0.56, 1.97)

1.00

0.81 (0.60, 1.10)
1.77 (1.12, 2.80)
1.13 (0.91, 1.40)
0.96 (0.72, 1.27)
1.93 (1.24, 3.00)

1.00
1.24 (0.87, 1.76)
0.11 (0.01, 0.84)
0.93 (0.69, 1.25)
1.07 (0.76, 1.50)
0.11 (0.01, 0.81)

1.00

1.05 (0.76, 1.46)
1.26 (0.64, 2.50)
1.09 (0.84, 1.39)

1.18 (0.89, 1.57)
1.11 (0.72, 1.70)
1.11 (0.91, 1.36)
1.18 (0.90, 1.54)
1.05 (0.69, 1.59)

1.00
0.90 (0.59, 1.37)
1.04 (0.46, 2.35)
0.93 (0.64, 1.35)
0.91 (0.61, 1.37)
1.04 (0.46, 2.36)

1.00
0.99 (0.73, 1.32)
1.09 (0.64, 1.85)
1.02 (0.81, 1.29)
1.01 (0.76, 1.33)
1.09 (0.65, 1.85)

1.00

0.81 (0.61, 1.08)
1.51 (1.00, 2.29)
1.09 (0.89, 1.34)
0.95 (0.72, 1.24)
1.63 (1.09, 2.44)

1.00
1.17 (0.85, 1.63)
0.50 (0.24, 1.06)
0.91 (0.68, 1.21)
1.02 (0.74, 1.40)
0.50 (0.24, 1.04)

1.00

1.01 (0.74, 1.37)
1.15 (0.65, 2.01)
1.05 (0.83, 1.34)



Dominant

Recessive

HLA-DQB1- HLA-DQAZ2 (rs9275572)
GG 143 (44.5)
AG 94 (29.3)
AA 25 (7.8)
Log-Additive
Dominant
Recessive

SEMASB (rs9868873)
GG 186 (57.9)
AG 75 (23.4)
AA 18 (5.6)
Log-Additive
Dominant
Recessive

537 (48.8)
409 (37.2)
92 (8.4)

687 (62.5)
329 (29.9)
32 (2.9)

0.88 (0.62, 1.24)
2.88 (1.33, 6.21)

1.00

0.84 (0.59, 1.18)
1.34(0.79, 2.27)
1.03 (0.81, 1.31)
0.92 (0.67, 1.27)
1.44 (0.86, 2.41)

1.00

0.77 (0.55, 1.09)
1.87 (0.91, 3.83)
0.99 (0.76, 1.30)
0.87 (0.63, 1.20)
2.02 (0.99, 4.11)

0.90 (0.65, 1.25)
2.05 (1.10, 3.80)

1.00
0.88 (0.64, 1.21)
1.26 (0.79, 2.02)
1.04 (0.83, 1.32)
0.96 (0.71, 1.29)
1.32 (0.83, 2.09)

1.00

0.81 (0.59, 1.11)
152 (0.85, 2.72)
1.01 (0.78, 1.31)
0.90 (0.67, 1.22)
1.59 (0.89, 2.84)

194 (43.9)
137 (31.0)
40 (9.0)

259 (58.6)
92 (20.8)
29 (6.6)

628 (49.7)
436 (34.5)
114 (9.0)

801 (63.4)
326 (25.8)
57 (4.5)

1.08 (0.80, 1.47)
1.24 (0.63, 2.45)

1.00
0.88 (0.65, 1.20)
1.04 (0.65, 1.67)
0.97 (0.79, 1.20)
0.92 (0.69, 1.21)
1.09 (0.69, 1.73)

1.00

0.89 (0.65, 1.24)
1.59 (0.91, 2.77)
1.09 (0.86, 1.37)
1.00 (0.74, 1.35)
1.64 (0.95, 2.84)

1.04 (0.78, 1.39)
1.14 (0.65, 2.00)

1.00
0.90 (0.67, 1.19)
1.03 (0.68, 1.58)
0.97 (0.79, 1.19)
0.92 (0.71, 1.21)
1.07 (0.71, 1.62)

1.00

0.93 (0.68, 1.26)
1.44 (0.88, 2.34)
1.10 (0.88, 1.38)
1.03 (0.78, 1.37)
1.46 (0.90, 2.37)

Notes: aOR: adjusted odds ratios; sbhOR: adjusted odds ratios with semi-Bayes shrinkage method; Ca: Cases; Co: Controls; Numbers in bold face indicate

statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income ten
years ago (<1000, 1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of
stomach cancer (yes/no), H. pylori infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28 kg/m?), and total energy intake (continuous,

kcal/day).
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Table 5.15. Associations between selected SNPs related to the HIF and Beta-carotene metabolism pathway and stomach cancer by

dietary intake of total flavonoids

Low Flavonoids

High Flavonoids

dbSNP no. Ca, n(%) Co, n(%) aOR* shOR* Ca, n(%)  Co, n(%) aOR* shOR*
HIF pathway
HIF1A (rs2057482)
C.C 173 (53.9) 644 (58.5) 1.00 1.00 266 (60.2) 790 (62.5) 1.00 1.00
T:C 100 (31.2) 341 (31.0) 1.07(0.77,1.49) 1.12(0.82,1.52) 116(26.2) 324(25.6) 1.01(0.75,1.37) 1.01 (0.76, 1.35)
TT 12 (3.7) 48 (4.4) 1.11 (0.53,2.34) 1.07 (0.59, 1.95) 18 (4.1) 52 (4.1) 0.87 (0.44,1.73)  0.96 (0.55, 1.66)
Log-Additive 1.06 (0.82,1.39) 1.09 (0.85, 1.41) 0.98 (0.77,1.24)  0.99 (0.79, 1.25)
Dominant 1.08 (0.78,1.48) 1.12(0.83, 1.51) 0.99 (0.75,1.32)  1.00(0.76, 1.32)
Recessive 1.08 (0.52,2.26) 1.04 (0.58, 1.89) 0.87 (0.44,1.72)  0.95(0.55, 1.65)
HIF1AN (rs2295778)
C.C 154 (48.0) 576 (52.4) 1.00 1.00 217 (49.1) 614 (48.6) 1.00 1.00
C.G 110 (34.3) 337 (30.6) 1.17(0.84,1.63) 1.15(0.84,1.57) 145(32.8) 383(30.3) 1.12(0.83,1.53) 1.11 (0.83, 1.48)
GG 15 (4.7) 56 (5.1) 1.19(0.59,2.38) 1.10(0.62, 1.94) 20 (4.5) 71 (5.6) 0.85(0.46, 1.57)  0.89 (0.53, 1.49)
Log-Additive 1.13 (0.87,1.47)  1.12(0.87, 1.43) 1.02 (0.80,1.28)  1.01(0.81,1.27)
Dominant 1.17 (0.85,1.61)  1.15 (0.85, 1.56) 1.08 (0.80, 1.45)  1.07 (0.81, 1.41)
Recessive 1.11 (0.56, 2.20)  1.06 (0.60, 1.85) 0.81(0.44,1.48) 0.86 (0.52, 1.43)
Beta-carotene metabolism related
R267S (rs12934922)
A:A 204 (63.6) 778 (70.7) 1.00 1.00 296 (67.0) 872 (69.0) 1.00 1.00
AT 67 (20.9) 242 (22.0) 1.20 (0.84,1.70) 1.14(0.82,1.59) 73(16.5) 274(21.7) 0.71(0.50,1.01) 0.75(0.54, 1.05)
TT 8 (2.5) 18 (1.6) 1.72 (0.62,4.74) 1.27 (0.62, 2.62) 13 (2.9) 32 (2.5) 1.81(0.88, 3.73) 1.48 (0.82, 2.68)
Log-Additive 1.23(0.91,1.67) 1.19(0.89, 1.59) 0.94 (0.71,1.23)  0.96 (0.74, 1.25)
Dominant 1.23(0.87,1.73) 1.18(0.85, 1.63) 0.81(0.59,1.13) 0.85(0.63, 1.16)
Recessive 1.64 (0.60, 4.51) 1.25(0.61, 2.57) 1.95 (0.95, 4.00) 1.53 (0.85, 2.78)
A379V (rs7501331)
C.C 215 (67.0) 774 (70.4) 1.00 1.00 309 (69.9) 916 (72.5) 1.00 1.00
C:T 53 (16.5) 247 (225) 0.84(0.57,1.23) 0.84(0.59,1.20) 64 (14.5) 249(19.7) 0.78(0.54,1.12) 0.81(0.58, 1.13)
TT 13 (4.0) 28 (2.5) 2.08 (0.96,4.50) 1.49(0.81,2.77) 12 (2.7) 35 (2.8) 1.14 (0.54, 2.40) 1.10 (0.61, 2.00)
Log-Additive 1.08 (0.80, 1.44) 1.04 (0.79, 1.38) 0.90(0.68,1.19) 0.91(0.70, 1.19)
Dominant 0.96 (0.68, 1.37)  0.95(0.68, 1.32) 0.83(0.59,1.16) 0.85(0.62,1.17)
Recessive 2.16 (1.00,4.66) 1.53(0.82, 2.83) 1.20 (0.57, 2.51) 1.13 (0.63, 2.05)

Notes: aOR: adjusted odds ratios; sbOR: adjusted odds ratios with semi-Bayes shrinkage method; Ca: Cases; Co: Controls; Numbers in bold face indicate statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income ten years ago (<1000,
1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of stomach cancer (yes/no), H. pylori

infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28 kg/m?), and total energy intake (continuous, kcal/day).
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Table 5.16. Odds ratios for joint associations of dietary fatty acids (High vs. Low) and susceptibility variants with stomach cancer

Traditional method

Low fatty acids

High fatty acids

Semi-shrinkage method

Low fatty acids OR

High fatty acids

dbsnp no. OR (95%)* OR (95%)* Interaction (95%)* OR (95%)* Interaction
HEY1 (rs1046472)

Cc.C 1.00 1.19 (0.89, 1.59) RERI:0.05(-0.44,0.54) 1.00 1.25 (0.95, 1.63) RERI:0.03(-0.46,0.51)

A:C+AA 1.12 (0.82, 1.53) 1.36 (0.99, 1.86) ROR:1.02(0.67,1.56) 1.14 (0.84, 1.55) 1.41 (1.05, 1.89) ROR:0.99(0.67,1.48)
IL15 (rs10519613)

CA+AA 1.00 1.39 (1.04, 1.87) RERI: -0.22(-0.8,0.36) 1.00 1.42 (1.08, 1.85) RERI: -0.19(-0.74,0.35)

C.C 1.29 (0.95, 1.77) 1.47 (1.05, 2.04) ROR:0.81(0.53,1.25) 1.27 (0.93,1.73) 1.47 (1.08, 2.00) ROR:0.83(0.55,1.25)
miR-196a2 (rs11614913)

TT 1.00 1.73 (1.17, 2.56) RERI: -0.65(-1.34,0.05) 1.00 1.76 (1.21, 2.55) RERI: -0.55(-1.19,0.09)

C:T+C:.C 1.17 (0.83, 1.64) 1.25(0.87, 1.79) ROR:0.62(0.39,0.97) 1.18 (0.85, 1.66) 1.33 (0.95, 1.86) ROR:0.66(0.43,1.02)
WWOX (rs12828)

G:G 1.00 1.24 (0.87, 1.77) RERI: -0.02(-0.54,0.49) 1.00 1.25(0.89, 1.76) RERI:0.01(-0.48,0.5)

A:G+AA 1.19 (0.87, 1.64) 1.41 (1.02, 1.96) ROR:0.95(0.62,1.46) 1.20 (0.88, 1.64) 1.46 (1.08, 1.99) ROR:0.98(0.65,1.47)
miR-300 (rs12894467)

TT 1.00 1.02 (0.75, 1.39) RERI:0.47(-0.05,0.99) 1.00 1.10 (0.83, 1.47) RERI:0.42(-0.11,0.94)

C.T+C:.C 1.17 (0.85, 1.60) 1.66 (1.19, 2.33) ROR:1.39(0.91,2.14) 1.23 (0.91, 1.68) 1.78 (1.31, 2.42) ROR:1.28(0.85,1.92)
R267S (rs12934922)

AA 1.00 1.23 (0.94, 1.61) RERI: -0.14(-0.66,0.38) 1.00 1.29 (1.02, 1.65) RERI: -0.16(-0.66,0.35)

AT+T:T 1.04 (0.73, 1.48) 1.13 (0.80, 1.59) ROR:0.88(0.55,1.42) 1.06 (0.75, 1.50) 1.18 (0.86, 1.63) ROR:0.87(0.56,1.36)
Oct4 (rs13409)

CT+T:T 1.00 1.11 (0.83, 1.48) RERI:0.17(-0.3,0.64) 1.00 1.16 (0.89, 1.51) RERI:0.2(-0.26,0.66)

Cc.C 1.03 (0.75, 1.41) 1.31 (0.95, 1.81) ROR:1.15(0.75,1.76) 1.01 (0.74,1.38) 1.39 (1.03, 1.86) ROR:1.17(0.78,1.75)
Ran (rs14035)

C.C 1.00 1.32 (0.99, 1.76) RERI: -0.29(-0.84,0.26) 1.00 1.35 (1.04, 1.75) RERI: -0.26(-0.77,0.26)

C:T+T:T 1.16 (0.84, 1.61) 1.19 (0.84, 1.69) ROR:0.78(0.5,1.22) 1.14 (0.83, 1.57) 1.21 (0.87, 1.68) ROR:0.80(0.52,1.22)
IKBKAP (rs1538660)

C:T+T:T 1.00 1.20 (0.88, 1.65) RERI: -0.11(-0.61,0.39) 1.00 1.24 (0.93, 1.66) RERI: -0.05(-0.52,0.42)

c.C 1.20 (0.89, 1.63) 1.30 (0.95, 1.78) ROR:0.9(0.59,1.35) 1.15 (0.86, 1.55) 1.33(1.00, 1.78) ROR:0.94(0.64,1.39)
CXCL12 (rs1804429)

TT 1.00 1.21 (0.94, 1.56) RERI: -0.39(-1.03,0.24) 1.00 1.24 (0.99, 1.55) RERI: -0.28(-0.83,0.28)

T:C+C:C 1.00 (0.64, 1.58) 0.82 (0.49, 1.35) ROR:0.67(0.35,1.30) 0.94 (0.60, 1.48) 0.85(0.53,1.37) ROR:0.77(0.43,1.39)
Gemin3 (rs197412)

TT 1.00 1.32 (0.95, 1.83) RERI: -0.25(-0.74,0.24) 1.00 1.41 (1.04, 1.91) RERI: -0.24(-0.72,0.23)

T:C+C:.C 1.00 (0.74, 1.36) 1.07 (0.78, 1.48) ROR:0.81(0.53,1.23) 1.01 (0.75, 1.36) 1.15 (0.85, 1.55) ROR:0.82(0.56,1.22)
AXIN1 (rs1981492)

AG+AA 1.00 1.20 (0.87, 1.67) RERI:0.14(-0.35,0.63) 1.00 1.22 (0.90, 1.65) RERI:0.17(-0.3,0.64)

G:G 1.18 (0.87, 1.60) 1.52 (1.11, 2.08) ROR:1.07(0.71,1.62) 1.14 (0.85, 1.54) 1.54 (1.15, 2.06) ROR:1.10(0.74,1.62)
RUNX1 (rs2014300)

A:G+AA 1.00 1.30 (0.83, 2.04) RERI: -0.14(-0.73,0.44) 1.00 1.38 (0.90, 2.13) RERI: -0.15(-0.72,0.41)

G:G 1.03 (0.72,1.47) 1.18 (0.81, 1.72) ROR:0.89(0.54,1.45) 1.02 (0.71, 1.46) 1.23 (0.86, 1.76) ROR:0.89(0.56,1.40)
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HIF1A (rs2057482)

T:C+T:T 1.00

C.C 1.06 (0.77, 1.45)
E2F2 (rs2075993)

G:A+AA 1.00

G:G 1.20 (0.89, 1.64)
DVL2 (rs222851)

AA 1.00

A:G+G:G 1.06 (0.77, 1.45)
IKBKAP (rs2230793)

AA 1.00

A:.C+C:C 1.04 (0.77, 1.40)
FZD3 (rs2241802)

A:G+tAA 1.00

G:G 1.14 (0.82, 1.59)
Decl (rs2269700)

T.T 1.00

C.T+C.C 1.03(0.74, 1.42)
PLCE1 (rs2274223)

AA 1.00

A:G+G:G 1.11 (0.80, 1.54)
THBS1 (rs2292305)

C:T+C:.C 1.00

T.T 1.16 (0.85, 1.58)
HIF1AN (rs2295778)

C.C 1.00

C.G+G:.G 1.11 (0.81, 1.52)
GPC5 (rs2352028)

C:T+T:T 1.00

C.C 1.07 (0.78, 1.47)
TERT (rs2736100)

G T+G:G 1.00

TT 1.92 (1.39, 2.65)
CRPP1 -CRP (rs2808630)

C:T+C:.C 1.00

TT 1.04 (0.73, 1.47)
pre-miR-146a (rs2910164)

C.C 1.00

G:C+G:G 1.10 (0.80, 1.51)
CTNNBL1 (rs2953)

G:T+G:G 1.00

TT 1.05 (0.77, 1.43)
Oct4 (rs3130932)

T.T 1.00

1.42 (0.99, 2.03)
1.28(0.92, 1.78)

1.14 (0.84, 1.54)
1.51 (1.09, 2.10)

1.13(0.79, 1.61)
1.28(0.92, 1.78)

1.27 (0.92, 1.75)
1.21(0.88, 1.67)

1.28 (0.95, 1.72)
1.19 (0.85, 1.67)

1.28 (0.97, 1.68)
0.96 (0.68, 1.35)

0.99 (0.72, 1.36)
1.40 (0.99, 1.96)

1.27 (0.93, 1.75)
1.25(0.91, 1.72)

1.21 (0.88, 1.67)
1.35(0.97, 1.88)

1.22 (0.85, 1.76)
1.34 (0.96, 1.86)

1.44 (1.06, 1.94)
1.68 (1.20, 2.34)

1.34 (0.87, 2.06)
1.24 (0.85, 1.79)

1.23(0.84, 1.79)
1.32(0.94, 1.84)

1.09 (0.77, 1.54)
1.40 (1.01, 1.94)

1.28 (0.93, 1.75)

RERI: -0.19(-0.72,0.34)
ROR:0.85(0.56,1.31)

RERI:0.17(-0.34,0.68)
ROR:1.10(0.73,1.68)

RERI:0.09(-0.37,0.55)
ROR:1.07(0.70,1.64)

RERI: -0.10(-0.57,0.38)
ROR:0.92(0.61,1.39)

RERI: -0.22(-0.76,0.32)
ROR:0.82(0.52,1.29)

RERI: -0.35(-0.84,0.15)
ROR:0.73(0.47,1.14)

RERI:0.30(-0.20,0.80)
ROR:1.28(0.81,2.00)

RERI: -0.18(-0.69,0.33)
ROR:0.85(0.56,1.29)

RERI:0.03(-0.47,0.53)
ROR:1.01(0.65,1.55)

RERI:0.04(-0.44,0.51)
ROR:1.02(0.67,1.55)

RERI: -0.68(-1.44,0.08)
ROR:0.61(0.39,0.94)

RERI: -0.14(-0.72,0.44)
ROR:0.89(0.55,1.43)

RERI: -0.02(-0.52,0.49)
ROR:0.97(0.63,1.50)

RERI:0.26(-0.19,0.71)
ROR:1.22(0.80,1.86)

RERI: -0.26(-0.73,0.21)
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1.00
0.99 (0.73, 1.35)

1.00
1.21 (0.89, 1.64)

1.00
1.07 (0.78, 1.46)

1.00
1.05 (0.78, 1.42)

1.00
1.14 (0.83, 1.59)

1.00
1.01 (0.73, 1.40)

1.00
1.13 (0.82, 1.57)

1.00
1.22 (0.90, 1.66)

1.00
1.09 (0.80, 1.49)

1.00
1.06 (0.78, 1.44)

1.00
1.92 (1.39, 2.64)

1.00
0.99 (0.70, 1.40)

1.00
1.09 (0.80, 1.49)

1.00
1.03 (0.76, 1.40)

1.00

1.41 (1.00, 1.98)
1.27(0.94,1.72)

1.19 (0.90, 1.57)
1.58 (1.17, 2.14)

1.18 (0.84, 1.65)
1.34(0.98, 1.82)

1.34 (1.00, 1.80)
1.27 (0.94, 1.70)

1.28 (0.98, 1.68)
1.20 (0.87, 1.65)

1.37 (1.07, 1.76)
1.04 (0.76, 1.42)

1.03 (0.77, 1.38)
1.44 (1.06, 1.98)

1.37 (1.02, 1.84)
1.38 (1.03, 1.86)

1.25 (0.93, 1.67)
1.40 (1.03, 1.91)

1.24 (0.88, 1.74)
1.34(0.99, 1.83)

1.48 (1.12,1.94)
1.73 (1.27, 2.35)

1.30 (0.86, 1.96)
1.20 (0.85, 1.69)

1.25 (0.88, 1.78)
1.37 (1.00, 1.86)

1.09 (0.79, 1.50)
1.37 (1.01, 1.86)

1.40 (1.05, 1.87)

RERI: -0.12(-0.60,0.37)
ROR:0.92(0.62,1.37)

RERI:0.17(-0.33,0.67)
ROR:1.09(0.73,1.62)

RERI:0.08(-0.37,0.53)
ROR:1.05(0.70,1.58)

RERI: -0.12(-0.58,0.34)
ROR:0.90(0.61,1.33)

RERI: -0.20(-0.71,0.30)
ROR:0.83(0.54,1.28)

RERI: -0.32(-0.79,0.16)
ROR:0.77(0.50,1.17)

RERI:0.26(-0.23,0.74)
ROR:1.21(0.79,1.85)

RERI: -0.18(-0.70,0.33)
ROR:0.84(0.56,1.26)

RERI:0.06(-0.42,0.54)
ROR:1.03(0.68,1.55)

RERI:0.05(-0.41,0.50)
ROR:1.03(0.69,1.53)

RERI: -0.59(-1.3,0.12)
ROR:0.64(0.42,0.97)

RERI: -0.08(-0.60,0.44)
ROR:0.94(0.60,1.47)

RERI:0.02(-0.45,0.50)
ROR:1.00(0.66,1.51)

RERI:0.23(-0.19,0.66)
ROR:1.20(0.81,1.79)

RERI: -0.30(-0.76,0.17)



G T+G:G 1.01 (0.75, 1.36)
IKBKAP (rs3204145)

AT+AA 1.00

T.T 1.16 (0.86, 1.57)
WNT2 (rs3729629)

C.G+C:.C 1.00

G.G 1.30 (0.96, 1.76)
HEY2 (rs3734637)

A:C+C:C 1.00

AA 1.17 (0.86, 1.60)
Ctbp2 (rs3740535)

G.G 1.00

A:G+AA 1.06 (0.79, 1.44)
PLCE1 (rs3781264)

C:T+C.C 1.00

TT 1.06 (0.75, 1.51)
DOCK4 (rs3801790)

AA 1.00

A:G+G:G 1.06 (0.77, 1.45)
RbI2 (rs3929)

C.G+C:.C 1.00

G.G 1.10(0.81, 1.52)
CLPTMIL (rs401681)

C.C 1.00

CT+T:T 1.02 (0.75, 1.38)
IL6R (rs4072391)

C:T+T:T 1.00

c.C 1.21 (0.79, 1.85)
CDKG6 (rs42031)

AA 1.00

AT+T:T 1.05 (0.63, 1.75)

GKN2 -GKN1 (rs4254535)

TT 1.00

C.T+C.C 1.27 (0.94, 1.73)
CCR4 -GLB1 (rs4678680)

TT 1.00

G:T+G:G 1.12 (0.70, 1.80)
WNT2 (rs4730775)

CT+T:T 1.00

C.C 1.18 (0.86, 1.61)
WNTB8A (rs4835761)

A:.G+G:G 1.00

AA 1.36 (0.99, 1.87)

1.03 (0.75, 1.41)

1.22 (0.90, 1.67)
1.44 (1.06, 1.97)

1.32 (0.97, 1.81)
1.47 (1.07, 2.03)

1.17 (0.82, 1.68)
1.28(0.92, 1.78)

1.32 (0.97, 1.79)
1.15 (0.83, 1.58)

1.41 (0.93, 2.14)
1.26 (0.87, 1.82)

1.46 (1.03, 2.09)
1.13 (0.81, 1.58)

1.53 (1.06, 2.20)
1.18 (0.85, 1.64)

1.29 (0.93, 1.79)
1.03 (0.74, 1.42)

1.69 (1.00, 2.86)
1.40 (0.90, 2.17)

1.28 (1.00, 1.65)
1.70 (1.06, 2.73)
1.60 (1.18, 2.17)
1.20 (0.87, 1.67)

1.28 (1.00, 1.63)
1.30 (0.84, 2.03)

1.20 (0.84, 1.71)
1.46 (1.05, 2.03)

1.26 (0.94, 1.69)
1.45 (1.04, 2.01)

ROR:0.80(0.53,1.20)

RERI:0.06(-0.43,0.55)
ROR:1.01(0.67,1.52)

RERI: -0.15(-0.68,0.39)
ROR:0.86(0.57,1.29)

RERI: -0.07(-0.57,0.42)
ROR:0.93(0.60,1.42)

RERI: -0.23(-0.73,0.26)
ROR:0.82(0.54,1.24)

RERI: -0.21(-0.80,0.38)
ROR:0.84(0.53,1.34)

RERI: -0.39(-0.94,0.16)
ROR:0.73(0.48,1.12)

RERI: -0.45(-1.04,0.13)
ROR:0.70(0.46,1.07)

RERI: -0.28(-0.77,0.21)
ROR:0.78(0.52,1.19)

RERI: -0.5(-1.36,0.36)
ROR:0.68(0.39,1.20)

RERI:0.37(-0.54,1.28)
ROR:1.26(0.64,2.49)

RERI: -0.67(-1.27, -0.07)
ROR:0.59(0.39,0.90)

RERI: -0.10(-0.85,0.66)
ROR:0.91(0.48,1.71)

RERI:0.09(-0.41,0.59)
ROR:1.04(0.68,1.59)

RERI: -0.18(-0.74,0.39)
ROR:0.84(0.55,1.29)
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1.02 (0.76, 1.37)

1.00
1.13 (0.84, 1.52)

1.00
1.27 (0.94, 1.71)

1.00
1.17 (0.86, 1.59)

1.00
1.08 (0.80, 1.45)

1.00
1.05 (0.75, 1.48)

1.00
1.08 (0.79, 1.47)

1.00
1.11 (0.81, 1.52)

1.00
1.02 (0.75, 1.37)

1.00
1.24 (0.81, 1.89)

1.00
1.03 (0.62, 1.72)
1.00
1.30 (0.96, 1.76)

1.00
1.13(0.71, 1.79)

1.00
1.10 (0.8, 1.50)

1.00
1.40 (1.03, 1.91)

1.10 (0.82, 1.47)

1.23(0.92, 1.65)
1.46 (1.10, 1.94)

1.34 (1.01, 1.79)
1.49 (1.11, 2.00)

1.22 (0.87,1.71)
1.31(0.97,1.78)

1.35 (1.02, 1.80)
1.18 (0.88, 1.59)

1.40 (0.94, 2.08)
1.28 (0.91, 1.80)

1.50 (1.08, 2.10)
1.18 (0.87, 1.62)

1.56 (1.11, 2.21)
1.23 (0.90, 1.69)

1.38 (1.02, 1.87)
1.10 (0.81, 1.49)

1.78 (1.07, 2.96)
1.47 (0.97, 2.25)

1.31 (1.05, 1.63)
1.72 (1.10, 2.70)
1.65 (1.25, 2.18)
1.24(0.91, 1.67)

1.33(1.07, 1.65)
1.40 (0.92, 2.14)

1.19 (0.85, 1.65)
1.44 (1.06, 1.95)

1.33 (1.01, 1.74)
1.53 (1.13, 2.06)

ROR:0.79(0.53,1.16)

RERI:0.09(-0.37,0.55)
ROR:1.04(0.71,1.54)

RERI: -0.11(-0.62,0.40)
ROR:0.88(0.60,1.30)

RERI: -0.07(-0.55,0.41)
ROR:0.93(0.62,1.39)

RERI: -0.23(-0.70,0.24)
ROR:0.82(0.56,1.22)

RERI: -0.16(-0.70,0.38)
ROR:0.88(0.57,1.36)

RERI: -0.36(-0.89,0.17)
ROR:0.75(0.50,1.12)

RERI: -0.40(-0.96,0.15)
ROR:0.73(0.49,1.09)

RERI: -0.28(-0.75,0.20)
ROR:0.80(0.54,1.19)

RERI: -0.46(-1.24,0.33)
ROR:0.71(0.42,1.18)

RERI:0.32(-0.49,1.14)
ROR:1.22(0.67,2.23)

RERI:-0.65(-1.22, -
0.08)
ROR:0.60(0.40,0.90)

RERI: -0.04(-0.75,0.67)
ROR:0.95(0.54,1.67)

RERI:0.14(-0.31,0.60)
ROR:1.09(0.73,1.64)

RERI: -0.18(-0.74,0.38)
ROR:0.83(0.56,1.25)



Ago2 (rs4961280)

C:A +AA 1.00

C.C 1.30(0.88, 1.91)
TERT -CLPTMLL (rs4975616)

A:G+G:G 1.00

AA 1.13 (0.80, 1.59)
Notch4 (rs520692)

A:G+G:G 1.00

AA 1.04 (0.73, 1.47)
Rex1 (rs6815391)

T.T 1.00

C:T+C:C 1.21 (0.88, 1.64)
miR-26al (rs7372209)

C:T+T:T 1.00

C.C 1.03 (0.76, 1.40)
CHEK?2 (rs738722)

C.C 1.00

CT+T:T 1.32 (0.97, 1.80)
TGMS (rs748404)

TT 1.00

C:T+C:C 1.05 (0.63, 1.75)
A379V (rs7501331)

C:T+T:T 1.00

C.C 1.16 (0.81, 1.67)
IL1IRAP (rs7626795)

A:G+G:G 1.00

AA 1.23 (0.89, 1.70)
Gemin4 (rs7813)

C:T+C:C 1.00

TT 1.05 (0.77, 1.43)
CHRNAS (rs8042374)

A:G+AA 1.00

G:G 1.06 (0.78, 1.45)
FTO (rs8050136)

C.C 1.00

A:C+AA 1.08 (0.75, 1.55)
HES2 (rs8708)

A:G+G:G 1.00

AA 1.02 (0.73, 1.42)
Notch4 (rs915894)

A:C+AA 1.00

C.C 1.33(0.97, 1.84)
KRAS (rs9266)

CT+T:T 1.00

1.30 (0.81, 2.09)
1.51 (1.01, 2.26)

1.45 (0.97, 2.19)
1.27 (0.88, 1.82)

1.19 (0.77, 1.83)
1.31(0.90, 1.89)

1.45 (1.03, 2.05)
1.18 (0.85, 1.65)

1.17 (0.85, 1.62)
1.36 (0.98, 1.87)

1.30 (0.95, 1.79)
1.56 (1.13, 2.17)

1.25 (0.97, 1.60)
1.11 (0.68, 1.81)

1.33 (0.85, 2.08)
1.40 (0.97, 2.04)

1.38 (0.94, 2.03)
1.40 (1.00, 1.97)

1.26 (0.91, 1.74)
1.08 (0.78, 1.50)

1.11 (0.80, 1.54)
1.27(0.92, 1.77)

1.17 (0.90, 1.52)
1.39 (0.95, 2.02)

1.14 (0.76, 1.71)
1.19 (0.83, 1.69)

1.29 (0.97, 1.71)
1.32 (0.94, 1.87)

1.30 (0.89, 1.90)

RERI: -0.09(-0.72,0.54)
ROR:0.90(0.54,1.50)

RERI: -0.31(-0.92,0.30)
ROR:0.77(0.49,1.22)

RERI:0.08(-0.43,0.60)
ROR:1.06(0.66,1.71)

RERI: -0.48(-1.05,0.10)
ROR:0.67(0.44,1.03)

RERI:0.15(-0.30,0.60)
ROR:1.12(0.74,1.69)

RERI: -0.06(-0.61,0.49)
ROR:0.91(0.60,1.38)

RERI: -0.19(-0.94,0.57)
ROR:0.85(0.43,1.70)

RERI: -0.09(-0.69,0.50)
ROR:0.91(0.56,1.47)

RERI: -0.21(-0.78,0.36)
ROR:0.82(0.53,1.28)

RERI: -0.23(-0.72,0.26)
ROR:0.82(0.54,1.24)

RERI:0.10(-0.35,0.56)
ROR:1.08(0.71,1.64)

RERI:0.14(-0.46,0.74)
ROR:1.10(0.67,1.82)

RERI:0.03(-0.45,0.51)
ROR:1.02(0.65,1.61)

RERI: -0.30(-0.89,0.28)
ROR:0.77(0.49,1.20)

RERI: -0.04(-0.60,0.51)
178

1.00
1.31(0.89, 1.91)

1.00
1.15 (0.82, 1.62)

1.00
1.01 (0.72, 1.43)

1.00
1.22 (0.90, 1.66)

1.00
1.08 (0.80, 1.46)

1.00
1.27 (0.94, 1.72)

1.00
0.99 (0.59, 1.65)

1.00
1.18 (0.83, 1.69)

1.00
1.16 (0.84, 1.59)

1.00
1.03 (0.76, 1.40)

1.00
1.07 (0.79, 1.46)

1.00
1.09 (0.76, 1.56)

1.00
1.03 (0.74, 1.44)

1.00
1.29 (0.94, 1.77)

1.00

1.37 (0.87, 2.16)
1.59 (1.09, 2.33)

1.51 (1.02, 2.23)
1.32 (0.94, 1.85)

1.17 (0.77, 1.77)
1.32 (0.93, 1.86)

1.55 (1.13, 2.13)
1.22 (0.90, 1.66)

1.24 (0.92, 1.68)
1.50 (1.12, 2.01)

1.32(0.98, 1.77)
1.57 (1.16, 2.13)

1.26 (1.01, 1.58)
1.13(0.71, 1.81)

1.41(0.92, 2.17)
1.49 (1.05, 2.12)

1.31(0.91, 1.88)
1.39 (1.02, 1.90)

1.28 (0.95, 1.73)
1.11 (0.82, 1.49)

1.19 (0.87, 1.61)
1.38 (1.02, 1.86)

1.23 (0.97, 1.55)
1.43 (1.00, 2.04)

1.21(0.83,1.77)
1.26 (0.90, 1.76)

1.35 (1.05, 1.74)
1.35 (0.98, 1.86)

1.33(0.93, 1.91)

RERI: -0.07(-0.66,0.53)
ROR:0.90(0.56,1.45)

RERI: -0.31(-0.89,0.27)
ROR:0.78(0.50,1.20)

RERI:0.12(-0.36,0.60)
ROR:1.10(0.70,1.72)

RERI: -0.50(-1.06,0.05)
ROR:0.67(0.45,1.00)

RERI:0.16(-0.30,0.62)
ROR:1.10(0.74,1.63)

RERI: -0.01(-0.52,0.51)
ROR:0.95(0.64,1.40)

RERI: -0.10(-0.76,0.56)
ROR:0.93(0.50,1.72)

RERI: -0.09(-0.67,0.48)
ROR:0.90(0.57,1.42)

RERI: -0.07(-0.57,0.43)
ROR:0.92(0.61,1.39)

RERI: -0.19(-0.65,0.27)
ROR:0.85(0.57,1.26)

RERI:0.11(-0.34,0.56)
ROR:1.08(0.72,1.60)

RERI:0.10(-0.47,0.68)
ROR:1.06(0.66,1.69)

RERI:0.02(-0.46,0.49)
ROR:1.01(0.66,1.55)

RERI: -0.26(-0.81,0.29)
ROR:0.79(0.52,1.21)

RERI:0.00(-0.52,0.51)



c:c 1.31(0.95, 1.82) 157 (1.11, 2.22) ROR:0.92(0.59,1.42) 1.28 (0.93, 1.76) 1.60 (1.16, 2.20) ROR:0.94(0.63,1.43)
ZBTB12-C2 (rs9267673)

C:T+T:T 1.00 1.34 (0.89, 2.01) RERI: -0.19(-0.76,0.37) 1.00 1.40 (0.95,2.06)  RERI: -0.18(-0.72,0.36)
c:c 1.12 (0.80, 1.56) 1.26 (0.89, 1.79) ROR:0.84(0.54,1.33) 1.14 (0.82, 1.58) 1.34 (0.96, 1.85) ROR:0.85(0.56,1.31)
HLA-DQB1- HLA-DQA?2 (1s9275572)
G:G 1.00 1.32 (0.96, 1.80) RERI: -0.23(-0.72,0.26) 1.00 1.38(1.03,1.84)  RERI: -0.22(-0.70,0.25)
AG+AA 1.04 (0.76, 1.41) 1.13 (0.81, 1.56) ROR:0.82(0.54,1.25) 1.06 (0.78, 1.43) 1.19 (0.88, 1.61) ROR:0.83(0.56,1.24)
SEMAGSB (rs9868873)
AG+AA 1.00 1.43 (0.98, 2.08) RERI: -0.26(-0.84,0.32) 1.00 1.41(0.98,2.02)  RERI: -0.19(-0.71,0.33)
G:G 1.20 (0.86, 1.66) 1.37 (0.97, 1.93) ROR:0.80(0.52,1.24) 1.14 (0.83, 1.57) 1.34 (0.97, 1.85) ROR:0.85(0.56,1.28)

Note: Numbers in bold face indicate statistically significant.
*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income ten years ago (<1000,

1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of stomach cancer (yes/no), H. pylori
infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28 kg/m?), and total energy intake (continuous, kcal/day).
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Table 5.17. Odds ratios for joint associations of dietary cholesterol (High vs. Low) and susceptibility variants with stomach cancer

Traditional method Semi-shrinkage method
Low Cholesterol High Cholesterol Low Cholesterol High Cholesterol

dbsnp no. OR (95%)* OR (95%)* Interaction OR (95%)* OR (95%)* Interaction
HEY1 (rs1046472)

C.C 1.00 1.09 (0.82, 1.44) RERI:0.11(-0.37,0.58) 1.00 1.16 (0.88, 1.51) RERI:0.10(-0.37,0.57)

A:.C+AA 1.10 (0.82, 1.47) 1.29 (0.94, 1.76) ROR:1.08(0.71,1.65) 1.10 (0.83, 1.48) 1.37 (1.01, 1.85) ROR:1.07(0.71,1.59)
IL15 (rs10519613)

C:A+AA 1.00 1.16 (0.87, 1.53) RERI:0.09(-0.41,0.60) 1.00 1.22 (0.93, 1.60) RERI:0.09(-0.40,0.58)

C.C 1.12 (0.84, 1.51) 1.37 (1.00, 1.88) ROR:1.06(0.69,1.62) 1.11 (0.83, 1.49) 1.42 (1.05, 1.94) ROR:1.05(0.70,1.57)
miR-196a2 (rs11614913)

T.T 1.00 1.45(0.99, 2.12) RERI: -0.38(-0.97,0.20) 1.00 1.53 (1.06, 2.23) RERI: -0.35(-0.92,0.22)

C:T+C:.C 1.04 (0.76, 1.42) 1.11 (0.79, 1.55) ROR:0.73(0.47,1.15) 1.06 (0.78, 1.45) 1.21 (0.87, 1.68) ROR:0.76(0.50,1.16)
WWOX (rs12828)

G:G 1.00 1.14 (0.81, 1.62) RERI:0.06(-0.43,0.55) 1.00 1.18 (0.84, 1.67) RERI:0.09(-0.39,0.56)

A:G+AA 1.16 (0.86, 1.55) 1.36 (0.99, 1.86) ROR:1.03(0.67,1.58) 1.17 (0.87, 1.56) 1.44 (1.06, 1.96) ROR:1.04(0.69,1.56)
miR-300 (rs12894467)

TT 1.00 0.95 (0.70, 1.28) RERI:0.47(-0.04,0.98) 1.00 1.03 (0.77, 1.37) RERI:0.47(-0.05,0.99)

C:T+C:C 1.17 (0.87, 1.58) 1.59 (1.15, 2.20) ROR:1.43(0.93,2.20) 1.21 (0.90, 1.63) 1.74 (1.28, 2.37) ROR:1.36(0.91,2.04)
R267S (rs12934922)

AA 1.00 1.44 (1.12, 1.86) RERI: -0.86(-1.47, -0.25) 1.00 1.53 (1.20, 1.96) RERI: -0.81(-1.39, -0.22)

AT+T.T 1.37 (1.00, 1.86) 0.94 (0.65, 1.37) ROR:0.48(0.30,0.77) 1.39 (1.02, 1.89) 1.01 (0.70, 1.45) ROR:0.51(0.33,0.80)
Oct4 (rs13409)

C.C 1.00 1.48 (1.04, 2.10) RERI: -0.49(-1.06,0.09) 1.00 1.61 (1.14,2.27) RERI: -0.50(-1.07,0.07)

C:T+T:T 1.09 (0.81, 1.46) 1.08 (0.78, 1.48) ROR:0.67(0.44,1.03) 1.11 (0.82, 1.49) 1.17 (0.86, 1.59) ROR:0.68(0.45,1.02)
Ran (rs14035)

C.C 1.00 1.21 (0.92, 1.59) RERI: -0.12(-0.63,0.39) 1.00 1.27 (0.97, 1.64) RERI: -0.10(-0.59,0.40)

C:T+T:T 1.07 (0.79, 1.45) 1.16 (0.83, 1.63) ROR:0.90(0.57,1.40) 1.05 (0.78, 1.42) 1.21 (0.87, 1.68) ROR:0.92(0.60,1.40)
IKBKAP (rs1538660)

C:T+T:T 1.00 1.30 (0.96, 1.75) RERI: -0.36(-0.89,0.18) 1.00 1.37 (1.02, 1.84) RERI: -0.30(-0.82,0.21)

C.C 1.31 (0.99, 1.75) 1.25(0.92,1.71) ROR:0.74(0.49,1.11) 1.28 (0.96, 1.70) 1.31(0.98, 1.77) ROR:0.77(0.52,1.14)
CXCL12 (rs1804429)

T:C+C:C 1.00 1.47 (0.78, 2.76) RERI: -0.34(-1.27,0.59) 1.00 1.64 (0.88, 3.06) RERI: -0.33(-1.19,0.53)

TT 1.41 (0.88, 2.27) 1.54 (0.95, 2.51) ROR:0.74(0.38,1.44) 1.49 (0.93, 2.40) 1.71 (1.06, 2.76) ROR:0.74(0.41,1.34)
Gemin3 (rs197412)

T:C+C:C 1.00 1.15 (0.86, 1.55) RERI:0.00(-0.48,0.48) 1.00 1.25 (0.94, 1.66) RERI:0.01(-0.47,0.48)

TT 1.12 (0.84, 1.49) 1.28 (0.93, 1.74) ROR:0.99(0.65,1.49) 1.12 (0.84, 1.49) 1.37 (1.02, 1.86) ROR:0.98(0.66,1.45)
AXIN1 (rs1981492)

A:G+A:A 1.00 1.17 (0.86, 1.61) RERI:0.08(-0.41,0.57) 1.00 1.24 (0.92, 1.69) RERI:0.09(-0.39,0.57)

G:G 1.21(0.91, 1.61) 1.47 (1.08, 1.99) ROR:1.03(0.68,1.55) 1.19 (0.90, 1.58) 1.53 (1.14, 2.05) ROR:1.03(0.70,1.52)
RUNX1 (rs2014300)

A:G+AA 1.00 1.46 (0.94, 2.27) RERI: -0.40(-1.08,0.27) 1.00 1.54 (1.00, 2.37) RERI: -0.34(-0.97,0.28)

G:G 1.14 (0.80, 1.61) 1.19 (0.83,1.72) ROR:0.72(0.44,1.17) 1.11 (0.78, 1.56) 1.25(0.88, 1.79) ROR:0.76(0.48,1.20)
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HIF1A (rs2057482)

T:C+T:T 1.00

C.C 1.04 (0.78, 1.40)
E2F2 (rs2075993)

G:G 1.00

G:A+AA 1.01 (0.75, 1.35)
DVL2 (rs222851)

AA 1.00

A:G+G:G 1.21 (0.89, 1.63)
IKBKAP (rs2230793)

A:C+C:C 1.00

AA 1.12 (0.84, 1.48)
FZD3 (rs2241802)

A:G+AA 1.00

G:G 1.12 (0.82, 1.52)
Decl (rs2269700)

C:T+C:.C 1.00

T.T 1.04 (0.76, 1.42)
PLCE1 (rs2274223)

AA 1.00

A:G+G:G 1.22 (0.89, 1.67)
THBS1 (rs2292305)

C:T+C:C 1.00

T.T 1.32 (0.99, 1.77)
HIF1AN (rs2295778)

C.C 1.00

C:G+G:G 1.34 (1.00, 1.79)
GPC5 (rs2352028)

C:T+T:T 1.00

C.C 1.27 (0.94, 1.71)
TERT (rs2736100)

G T+G:G 1.00

TT 1.63 (1.21, 2.20)
CRPP1 -CRP (rs2808630)

TT 1.00

C:T+C:C 1.23 (0.90, 1.70)
pre-miR-146a (rs2910164)

C.C 1.00

G:C+G:G 1.23(0.91, 1.67)
CTNNBL1 (rs2953)

G:T+G:G 1.00

TT 1.03 (0.77, 1.38)
Oct4 (rs3130932)

G:T+G:G 1.00

1.38 (0.97, 1.96)
1.24 (0.91, 1.70)

1.56 (1.12, 2.18)
0.94 (0.68, 1.28)

1.24 (0.88, 1.75)
1.23 (0.90, 1.70)

1.34 (0.99, 1.81)
1.21(0.89, 1.63)

1.23 (0.92, 1.63)
1.15 (0.82, 1.61)

1.03 (0.70, 1.52)
1.32(0.96, 1.83)

1.05 (0.77, 1.43)
1.37 (0.98, 1.91)

1.44 (1.06, 1.95)
1.21 (0.87, 1.66)

1.48 (1.09, 1.99)
1.33 (0.95, 1.84)

1.56 (1.10, 2.21)
1.44 (1.05, 1.98)

1.21 (0.91, 1.61)
1.58 (1.14, 2.19)

1.31 (1.01, 1.69)
1.09 (0.75, 1.57)

1.37 (0.96, 1.97)
1.31(0.95, 1.82)

1.06 (0.76, 1.47)
1.40 (1.03, 1.90)

1.12 (0.82, 1.51)

RERI: -0.18(-0.70,0.34)
ROR:0.86(0.57,1.32)

RERI: -0.63(-1.21, -0.05)
ROR:0.59(0.39,0.91)

RERI: -0.21(-0.73,0.31)
ROR:0.83(0.54,1.27)

RERI: -0.24(-0.75,0.26)
ROR:0.81(0.54,1.22)

RERI: -0.20(-0.72,0.32)
ROR:0.83(0.53,1.31)

RERI:0.25(-0.2,0.69)
ROR:1.23(0.79,1.91)

RERI:0.10(-0.43,0.62)
ROR:1.07(0.68,1.67)

RERI: -0.56(-1.14,0.03)
ROR:0.63(0.42,0.97)

RERI: -0.49(-1.09,0.12)
ROR:0.67(0.44,1.03)

RERI: -0.39(-0.99,0.21)
ROR:0.73(0.48,1.11)

RERI: -0.26(-0.90,0.39)
ROR:0.80(0.52,1.24)

RERI: -0.45(-1.03,0.13)
ROR:0.67(0.42,1.09)

RERI: -0.29(-0.87,0.28)
ROR:0.78(0.50,1.20)

RERI:0.31(-0.13,0.75)
ROR:1.28(0.84,1.95)

RERI:0.13(-0.32,0.58)
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1.00
1.00 (0.75, 1.35)

1.00
1.00 (0.75, 1.34)

1.00
1.22 (0.90, 1.64)

1.00
1.09 (0.82, 1.45)

1.00
1.15 (0.85, 1.56)

1.00
1.03 (0.76, 1.41)

1.00
1.25(0.91, 1.70)

1.00
1.36 (1.02, 1.82)

1.00
1.33 (1.00, 1.78)

1.00
1.25(0.92, 1.68)

1.00
1.65 (1.23, 2.22)

1.00
1.27 (0.92, 1.74)

1.00
1.22 (0.90, 1.65)

1.00
1.01 (0.76, 1.35)

1.00

1.44 (1.02, 2.02)
1.28 (0.95, 1.73)

1.65 (1.19, 2.28)
0.99 (0.73, 1.35)

1.32 (0.94, 1.85)
1.32(0.97, 1.81)

1.40 (1.04, 1.87)
1.28 (0.96, 1.72)

1.29 (0.99, 1.69)
1.18 (0.85, 1.64)

1.10 (0.76, 1.60)
1.43 (1.04, 1.96)

1.11 (0.83, 1.50)
1.44 (1.04, 1.98)

1.52 (1.13, 2.05)
1.35 (0.99, 1.84)

1.53 (1.15, 2.05)
1.38 (1.00, 1.90)

1.60 (1.14, 2.26)
1.48 (1.08, 2.01)

1.29 (0.98, 1.70)
1.67 (1.2, 2.30)

1.37 (1.07, 1.75)
1.14 (0.80, 1.64)

1.42 (1.00, 2.02)
1.39 (1.02, 1.91)

1.09 (0.79, 1.51)
1.41 (1.05, 1.90)

1.19 (0.89, 1.61)

RERI: -0.15(-0.65,0.35)
ROR:0.90(0.60,1.34)

RERI: -0.60(-1.16, -0.05)
ROR:0.63(0.42,0.93)

RERI: -0.20(-0.71,0.31)
ROR:0.83(0.56,1.25)

RERI: -0.19(-0.67,0.3)
ROR:0.85(0.58,1.26)

RERI: -0.24(-0.75,0.27)
ROR:0.81(0.53,1.23)

RERI:0.27(-0.17,0.71)
ROR:1.22(0.8,1.86)

RERI:0.07(-0.45,0.59)
ROR:1.03(0.68,1.57)

RERI: -0.48(-1.05,0.09)
ROR:0.68(0.45,1.01)

RERI: -0.43(-1.01,0.14)
ROR:0.70(0.47,1.05)

RERI: -0.34(-0.91,0.23)
ROR:0.76(0.51,1.13)

RERI: -0.24(-0.87,0.39)
ROR:0.80(0.53,1.21)

RERI: -0.44(-1.00,0.12)
ROR:0.69(0.44,1.08)

RERI: -0.22(-0.76,0.32)
ROR:0.82(0.54,1.24)

RERI:0.29(-0.14,0.72)
ROR:1.25(0.84,1.86)

RERI:0.17(-0.28,0.62)



T 1.07 (0.80, 1.42)

IKBKAP (rs3204145)

AT+AA 1.00

T.T 1.33 (1.00, 1.77)
WNT2 (rs3729629)

C.G+C:.C 1.00

G.G 1.20 (0.90, 1.59)
HEY2 (rs3734637)

A:C+C:C 1.00

AA 1.09 (0.81, 1.46)
Ctbp2 (rs3740535)

G.G 1.00

A:G+AA 1.00 (0.75, 1.33)
PLCE1 (rs3781264)

C:T+C.C 1.00

T:T 1.01 (0.73, 1.40)
DOCK4 (rs3801790)

A:.G+G:G 1.00

AA 1.16 (0.87, 1.56)
RbI2 (rs3929)

C.G+C:.C 1.00

G.G 1.05 (0.78, 1.42)
CLPTMIL (rs401681)

C:T+T:T 1.00

C.C 1.02 (0.77, 1.36)
IL6R (rs4072391)

C:T+T:T 1.00

c.C 1.21 (0.82, 1.80)
CDKG6 (rs42031)

AT+T:T 1.00

AA 1.01 (0.62, 1.64)
GKN2 -GKN1 (rs4254535)

TT 1.00

C:T+C:C 1.12 (0.84, 1.49)
CCR4 -GLB1 (rs4678680)

G:T+G.G 1.00

TT 1.06 (0.68, 1.66)
WNT2 (rs4730775)

C:T+T:T 1.00

c.C 1.10 (0.82, 1.47)
WNTB8A (rs4835761)

A.G+G:G 1.00

AA 1.39 (1.03, 1.86)
Ago2 (rs4961280)

1.31 (0.96, 1.78)

1.38 (1.02, 1.87)
1.42 (1.05,1.91)

1.15 (0.85, 1.56)
1.37 (1.01, 1.87)

1.09 (0.77, 1.54)
1.27 (0.93, 1.74)

1.23 (0.92, 1.65)
1.11 (0.82, 1.52)

1.27 (0.85, 1.90)
1.17 (0.83, 1.64)

1.24 (0.94, 1.65)
1.34 (0.98, 1.85)

1.47 (1.03, 2.10)
1.16 (0.84, 1.59)

1.03 (0.76, 1.40)
1.28 (0.94, 1.74)

1.68 (1.01, 2.82)
1.32 (0.87, 1.98)

1.65 (0.86, 3.17)
1.16 (0.71,1.92)

1.32 (0.99, 1.76)
1.08 (0.79, 1.47)

1.59 (0.87, 2.91)
1.33 (0.84, 2.11)

1.04 (0.74, 1.47)
1.37 (1.00, 1.87)

1.27 (0.96, 1.68)
1.39 (1.01, 1.92)

ROR:1.10(0.73,1.66)

RERI: -0.29(-0.85,0.26)
ROR:0.77(0.51,1.16)

RERI:0.02(-0.47,0.51)
ROR:0.99(0.66,1.5)

RERI:0.09(-0.37,0.55)
ROR:1.07(0.7,1.64)

RERI: -0.11(-0.58,0.35)
ROR:0.91(0.60,1.37)

RERI: -0.11(-0.65,0.43)
ROR:0.91(0.57,1.45)

RERI: -0.06(-0.58,0.45)
ROR:0.93(0.61,1.41)

RERI: -0.37(-0.93,0.19)
ROR:0.74(0.49,1.14)

RERI:0.23(-0.20,0.67)
ROR:1.22(0.81,1.84)

RERI: -0.58(-1.45,0.30)
ROR:0.65(0.37,1.12)

RERI: -0.49(-1.53,0.55)
ROR:0.70(0.36,1.38)

RERI: -0.36(-0.86,0.14)
ROR:0.73(0.48,1.11)

RERI: -0.32(-1.22,0.59)
ROR:0.79(0.42,1.49)

RERI:0.23(-0.22,0.68)
ROR:1.20(0.79,1.84)

RERI: -0.26(-0.83,0.31)
ROR:0.79(0.52,1.22)
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1.06 (0.80, 1.41)

1.00
1.30 (0.98, 1.73)

1.00
1.18 (0.89, 1.57)

1.00
1.09 (0.81, 1.46)

1.00
1.00 (0.75, 1.33)

1.00
1.00 (0.73, 1.38)

1.00
1.14 (0.86, 1.53)

1.00
1.08 (0.80, 1.46)

1.00
1.02 (0.76, 1.35)

1.00
1.23(0.83, 1.81)

1.00
1.05 (0.64, 1.71)

1.00
1.13 (0.85, 1.50)

1.00
1.05 (0.67, 1.63)

1.00
1.06 (0.79, 1.42)

1.00
1.41 (1.05, 1.89)

1.44 (1.07,1.93)

1.45 (1.08, 1.94)
1.47 (1.10, 1.97)

1.22 (0.91, 1.63)
1.43 (1.07, 1.93)

1.16 (0.82, 1.62)
1.33(0.98, 1.79)

1.29 (0.97, 1.71)
1.18 (0.88, 1.59)

1.30 (0.87, 1.92)
1.22 (0.88, 1.70)

1.30 (1.00, 1.71)
1.39 (1.02, 1.88)

1.56 (1.11, 2.21)
1.23 (0.90, 1.68)

1.10 (0.82, 1.48)
1.38 (1.02, 1.85)

1.80 (1.09, 2.98)
1.41 (0.95, 2.11)

1.87 (0.98, 3.55)
1.28 (0.78, 2.09)

1.40 (1.06, 1.85)
1.14 (0.84, 1.55)

1.74 (0.96, 3.13)
1.40 (0.89, 2.19)

1.10 (0.79, 1.53)
1.40 (1.04, 1.89)

1.34 (1.02, 1.75)
1.50 (1.10, 2.04)

ROR:1.12(0.76,1.65)

RERI: -0.25(-0.78,0.28)
ROR:0.80(0.54,1.17)

RERI:0.03(-0.44,0.51)
ROR:1.00(0.67,1.47)

RERI:0.08(-0.38,0.53)
ROR:1.05(0.7,1.57)

RERI: -0.10(-0.55,0.35)
ROR:0.93(0.62,1.37)

RERI: -0.07(-0.58,0.44)
ROR:0.95(0.61,1.46)

RERI: -0.06(-0.55,0.44)
ROR:0.93(0.63,1.39)

RERI: -0.37(-0.92,0.18)
ROR:0.75(0.50,1.12)

RERI:0.24(-0.19,0.67)
ROR:1.21(0.81,1.79)

RERI: -0.52(-1.32,0.28)
ROR:0.68(0.41,1.13)

RERI: -0.51(-1.46,0.45)
ROR:0.71(0.39,1.29)

RERI: -0.35(-0.84,0.14)
ROR:0.75(0.50,1.11)

RERI: -0.32(-1.16,0.51)
ROR:0.80(0.45,1.41)

RERI:0.23(-0.21,0.66)
ROR:1.19(0.79,1.77)

RERI: -0.22(-0.78,0.34)
ROR:0.81(0.54,1.21)



C:A +AA 1.00

C.C 1.13 (0.80, 1.60)
TERT -CLPTMLL (rs4975616)

A:G+G:G 1.00

AA 1.21 (0.87, 1.69)
Notch4 (rs520692)

A:G+G:G 1.00

AA 1.04 (0.75, 1.46)
Rex1 (rs6815391)

T.T 1.00

C:T+C:C 1.00 (0.75, 1.34)
miR-26al (rs7372209)

C:T+T:T 1.00

C.C 1.11 (0.83, 1.47)
CHEK?2 (rs738722)

C.C 1.00

CT+T:T 1.40 (1.05, 1.87)
TGMS5 (rs748404)

T.T 1.00

C:T+C:C 1.22 (0.75, 1.98)
A379V (rs7501331)

C:T+T:T 1.00

C.C 1.08 (0.78, 1.51)
ILIRAP (rs7626795)

AG+G:G 1.00

AA 1.26 (0.93, 1.72)
Gemin4 (rs7813)

C:T+C:C 1.00

TT 1.14 (0.86, 1.53)
CHRNAS (rs8042374)

A:G+AA 1.00

G:G 1.24 (0.92, 1.66)
FTO (rs8050136)

C.C 1.00

A:C+AA 1.30 (0.93, 1.82)
HES?2 (rs8708)

AA 1.00

A:G+G:G 1.03 (0.75, 1.40)
Notch4 (rs915894)

A:C+AA 1.00

C.C 1.49 (1.10, 2.02)
KRAS (rs9266)

CT+T:T 1.00

C.C 1.30 (0.96, 1.77)

0.98 (0.62, 1.57)
1.30 (0.91, 1.86)

1.58 (1.06, 2.36)
1.29 (0.90, 1.84)

119 (0.78, 1.82)
1.31 (0.92, 1.85)

1.18 (0.85, 1.64)
1.11 (0.81, 1.52)

1.20 (0.88, 1.64)
1.30 (0.96, 1.77)

1.33(0.98, 1.80)
1.47 (1.08, 2.02)

1.23 (0.97, 1.55)
0.93 (0.57, 1.53)

1.15 (0.74, 1.78)
1.29 (0.91, 1.82)

1.38 (0.95, 2.01)
1.35 (0.97, 1.87)

1.35 (0.98, 1.85)
1.03 (0.75, 1.40)

1.27 (0.92, 1.75)
1.25(0.91, 1.72)

1.20 (0.93, 1.54)
1.15 (0.78, 1.69)

1.13 (0.87, 1.48)
1.04 (0.74, 1.47)

1.40 (1.07, 1.83)
1.22 (0.87,1.71)

1.20 (0.83, 1.73)
1.44 (1.04, 1.99)

RERI:0.19(-0.31,0.69)
ROR:1.17(0.70,1.95)

RERI: -0.50(-1.18,0.17)
ROR:0.67(0.42,1.07)

RERI:0.07(-0.45,0.60)
ROR:1.05(0.65,1.69)

RERI: -0.07(-0.53,0.39)
ROR:0.94(0.62,1.43)

RERI: -0.01(-0.48,0.47)
ROR:0.98(0.65,1.47)

RERI: -0.26(-0.82,0.31)
ROR:0.79(0.52,1.20)

RERI: -0.51(-1.28,0.25)
ROR:0.62(0.31,1.24)

RERI:0.05(-0.48,0.58)
ROR:1.03(0.64,1.68)

RERI: -0.29(-0.88,0.29)
ROR:0.77(0.50,1.20)

RERI: -0.47(-1.00,0.06)
ROR:0.66(0.44,1.01)

RERI: -0.26(-0.78,0.27)
ROR:0.80(0.52,1.21)

RERI: -0.35(-0.96,0.27)
ROR:0.74(0.45,1.22)

RERI: -0.12(-0.60,0.36)
ROR:0.90(0.57,1.41)

RERI: -0.67(-1.30, -0.04)
ROR:0.58(0.38,0.91)

RERI: -0.06(-0.59,0.47)
ROR:0.92(0.60,1.43)
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1.00
1.12 (0.80, 1.59)

1.00
1.23(0.88, 1.72)

1.00
1.04 (0.75, 1.44)

1.00
1.00 (0.75, 1.33)

1.00
1.12 (0.84, 1.49)

1.00
1.33 (1.00, 1.78)

1.00
1.16 (0.71, 1.88)

1.00
1.08 (0.78, 1.50)

1.00
1.22 (0.90, 1.65)

1.00
1.12 (0.84, 1.49)

1.00
1.24 (0.93, 1.66)

1.00
1.31(0.94, 1.83)

1.00
1.03 (0.76, 1.40)

1.00
1.46 (1.08, 1.97)

1.00
1.31(0.97, 1.78)

1.05 (0.67, 1.66)
1.39 (0.98, 1.98)

1.66 (1.12, 2.47)
1.37 (0.97, 1.94)

1.23 (0.81, 1.86)
1.36 (0.97, 1.91)

1.25(0.91, 1.72)
1.17 (0.86, 1.58)

1.26 (0.93, 1.70)
1.47 (1.09, 1.97)

1.37 (1.02, 1.84)
1.52 (1.12, 2.06)

1.28 (1.02, 1.61)
0.98 (0.60, 1.59)

1.21(0.79, 1.86)
1.38 (0.99, 1.93)

1.40 (0.97, 2.02)
1.40 (1.02, 1.91)

1.38 (1.02, 1.88)
1.07 (0.79, 1.45)

1.36 (1.00, 1.85)
1.36 (1.00, 1.85)

1.28 (1.01, 1.63)
1.21(0.83, 1.75)

1.22 (0.94, 1.57)
1.10 (0.79, 1.54)

1.49 (1.15,1.92)
1.27 (0.91, 1.75)

1.32 (0.93, 1.89)
1.52 (1.11, 2.09)

RERI:0.20(-0.29,0.68)
ROR:1.15(0.72,1.85)

RERI: -0.46(-1.10,0.18)
ROR:0.70(0.45,1.08)

RERI:0.09(-0.41,0.60)
ROR:1.07(0.68,1.67)

RERI: -0.08(-0.53,0.38)
ROR:0.94(0.63,1.40)

RERI:0.08(-0.39,0.55)
ROR:1.04(0.70,1.53)

RERI: -0.16(-0.69,0.38)
ROR:0.85(0.57,1.26)

RERI: -0.37(-1.05,0.30)
ROR:0.71(0.39,1.32)

RERI:0.08(-0.43,0.59)
ROR:1.05(0.66,1.65)

RERI: -0.20(-0.74,0.34)
ROR:0.83(0.55,1.26)

RERI: -0.39(-0.88,0.11)
ROR:0.72(0.48,1.07)

RERI: -0.22(-0.73,0.30)
ROR:0.82(0.55,1.22)

RERI: -0.34(-0.93,0.25)
ROR:0.75(0.47,1.19)

RERI: -0.13(-0.60,0.34)
ROR:0.89(0.58,1.37)

RERI: -0.61(-1.20, -0.02)
ROR:0.61(0.40,0.93)

RERI: -0.10(-0.63,0.43)
ROR:0.89(0.59,1.34)



ZBTB12-C2 (rs9267673)

C:T+T:T 1.00
c.c 1.01 (0.73, 1.38)
HLA-DQB1- HLA-DQA?2 (1s9275572)
G:G 1.00
AG+AA 1.06 (0.80, 1.42)
SEMAGB (1s9868873)
AG+AA 1.00
G:G 1.15 (0.85, 1.56)

1.13 (0.77, 1.68)
1.18 (0.85, 1.64)

1.31 (0.98, 1.76)
1.07 (0.78, 1.46)

1.37 (0.95, 1.99)
1.32 (0.96, 1.82)

RERI:0.04(-0.44,0.53) 1.00
ROR:1.04(0.66,1.63) 1.00 (0.73,1.37)

RERI: -0.31(-0.80,0.19) 1.00
ROR:0.76(0.50,1.16) 1.06 (0.80, 1.42)

RERI: -0.20(-0.76,0.36) 1.00
ROR:0.84(0.54,1.3) 1.11 (0.82, 1.51)

1.18 (0.80, 1.73)
1.26 (0.92, 1.74)

1.38 (1.03, 1.84)
1.15 (0.85, 1.56)

1.44 (1.00, 2.06)
1.34 (0.98, 1.83)

RERI:0.07(-0.39,0.54)
ROR:1.06(0.69,1.63)

RERI: -0.27(-0.75,0.21)
ROR:0.80(0.54,1.19)

RERI: -0.19(-0.72,0.34)
ROR:0.85(0.56,1.28)

Note: Numbers in bold face indicate statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income ten years ago (<1000,
1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of stomach cancer (yes/no), H. pylori
infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28 kg/m?), and total energy intake (continuous, kcal/day).
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Table 5.18. Odds ratios for joint associations of dietary flavonoids (High vs. Low) and susceptibility variants with stomach cancer

Traditional method Semi-shrinkage method
High Flavonoids Low Flavonoids High Flavonoids Low Flavonoids
dbsnp no. OR (95%)* OR (95%)* Interaction OR (95%)* OR (95%)* Interaction

HEY1 (rs1046472)

C.C 1.00 1.01 (0.76, 1.33) RERI:0.03(-0.43,0.49) 1.00 0.96 (0.74, 1.25) RERI:0.04(-0.38,0.47)

A:.C+AA 1.12 (0.85, 1.49) 1.17 (0.85, 1.60) ROR:1.03(0.67,1.57) 1.12 (0.85, 1.48) 1.13 (0.83, 1.53) ROR:1.04(0.7,1.56)
IL15 (rs10519613)

C:A+AA 1.00 0.97 (0.73, 1.28) RERI:0.13(-0.33,0.59) 1.00 0.92 (0.71, 1.21) RERI:0.13(-0.29,0.55)

C.C 1.09 (0.82, 1.46) 1.19 (0.87, 1.63) ROR:1.12(0.73,1.72) 1.07 (0.80, 1.42) 1.13 (0.84, 1.53) ROR:1.13(0.76,1.70)
miR-196a2 (rs11614913)

C:T+C:C 1.00 1.12 (0.86, 1.47) RERI: -0.41(-0.95,0.12) 1.00 1.07 (0.82, 1.38) RERI: -0.34(-0.82,0.14)

TT 1.31 (0.98, 1.76) 1.02 (0.72, 1.45) ROR:0.69(0.44,1.09) 1.27 (0.95, 1.69) 0.95 (0.68, 1.33) ROR:0.73(0.48,1.12)
WWOX (rs12828)

G:G 1.00 0.94 (0.66, 1.33) RERI:0.17(-0.25,0.60) 1.00 0.92 (0.65, 1.29) RERI:0.12(-0.29,0.53)

A:G+AA 1.09 (0.82, 1.45) 1.20 (0.88, 1.64) ROR:1.18(0.77,1.81) 1.12 (0.85, 1.50) 1.17 (0.87, 1.58) ROR:1.12(0.75,1.68)
miR-300 (rs12894467)

TT 1.00 1.09 (0.81, 1.46) RERI: -0.21(-0.77,0.35) 1.00 1.04 (0.78, 1.39) RERI: -0.22(-0.75,0.31)

C:T+C:C 1.49 (1.12, 1.99) 1.37 (1.00, 1.88) ROR:0.84(0.55,1.30) 1.53 (1.15, 2.04) 1.33(0.98, 1.82) ROR:0.85(0.57,1.28)
R267S (rs12934922)

AT+T.T 1.00 1.39 (0.92, 2.10) RERI: -0.46(-1.10,0.18) 1.00 1.28 (0.85, 1.92) RERI: -0.34(-0.89,0.21)

AA 1.22 (0.88, 1.68) 1.15 (0.82, 1.63) ROR:0.68(0.43,1.09) 1.18 (0.86, 1.63) 1.08 (0.77, 1.50) ROR:0.74(0.47,1.14)
Oct4 (rs13409)

C:T+T:T 1.00 1.11 (0.84, 1.46) RERI: -0.09(-0.58,0.40) 1.00 1.06 (0.81, 1.37) RERI: -0.09(-0.55,0.36)

C.C 1.16 (0.87, 1.54) 1.18 (0.85, 1.64) ROR:0.92(0.60,1.41) 1.15 (0.87, 1.53) 1.11 (0.81, 1.52) ROR:0.92(0.61,1.38)
Ran (rs14035)

C:T+T:T 1.00 1.36 (0.93, 1.98) RERI: -0.46(-1.05,0.13) 1.00 1.29 (0.89, 1.86) RERI: -0.39(-0.92,0.14)

C.C 1.18 (0.87, 1.60) 1.07 (0.77, 1.49) ROR:0.67(0.43,1.05) 1.19 (0.88, 1.61) 1.05 (0.76, 1.44) ROR:0.71(0.46,1.08)
IKBKAP (rs1538660)

C.C 1.00 1.37(1.01, 1.87) RERI: -0.60(-1.12, -0.07) 1.00 1.27 (0.94, 1.70) RERI: -0.44(-0.90,0.02)

C:T+T:T 1.12 (0.85, 1.47) 0.89 (0.66, 1.21) ROR:0.58(0.38,0.88) 1.10 (0.83, 1.44) 0.88 (0.66, 1.18) ROR:0.66(0.44,0.98)
CXCL12 (rs1804429)

T:C+C:C 1.00 1.01 (0.54, 1.88) RERI:0.04(-0.63,0.70) 1.00 1.05 (0.56, 1.93) RERI: -0.04(-0.67,0.59)

TT 1.20 (0.77, 1.88) 1.25(0.79, 1.98) ROR:1.03(0.53,1.98) 1.27 (0.82, 1.99) 1.27 (0.81, 2.00) ROR:0.96(0.53,1.74)
Gemin3 (rs197412)

T:C+C:C 1.00 1.23 (0.91, 1.65) RERI: -0.48(-1.01,0.05) 1.00 1.19 (0.89, 1.58) RERI: -0.46(-0.95,0.03)

TT 1.34 (1.01, 1.76) 1.08 (0.79, 1.48) ROR:0.66(0.43,1.00) 1.35(1.02, 1.78) 1.03 (0.76, 1.39) ROR:0.67(0.45,0.99)
AXIN1 (rs1981492)

AG+AA 1.00 0.92 (0.67, 1.26) RERI:0.23(-0.20,0.65) 1.00 0.89 (0.66, 1.21) RERI:0.18(-0.22,0.58)

G:G 1.12 (0.85, 1.47) 1.26 (0.94, 1.70) ROR:1.23(0.81,1.86) 1.11 (0.85, 1.46) 1.20 (0.90, 1.59) ROR:1.19(0.80,1.76)
RUNX1 (rs2014300)

A:G+AA 1.00 1.37 (0.88, 2.12) RERI: -0.37(-1.02,0.27) 1.00 1.25(0.82, 1.92) RERI: -0.26(-0.81,0.29)

G:G 1.12 (0.80, 1.57) 1.11 (0.78, 1.60) ROR:0.73(0.45,1.19) 1.07 (0.77, 1.50) 1.03 (0.73, 1.46) ROR:0.79(0.50,1.25)
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HIF1A (rs2057482)

T:C+T:T 1.00

C.C 1.01 (0.76, 1.34)
E2F2 (rs2075993)

G:A+AA 1.00

G.G 1.34 (1.01, 1.78)
DVL2 (rs222851)

AA 1.00

A:G+G:G 1.06 (0.80, 1.41)
IKBKAP (rs2230793)

A:C+C:C 1.00

AA 1.02 (0.78, 1.34)
FZD3 (rs2241802)

A.G+AA 1.00

G.G 1.05(0.78, 1.43)
Decl (rs2269700)

C:T+C:.C 1.00

T:T 1.15 (0.86, 1.55)
PLCE1 (rs2274223)

AA 1.00

AG+G:.G 1.46 (1.08, 1.97)
THBS1 (rs2292305)

C:T+C.C 1.00

TT 1.07 (0.81, 1.42)
HIF1AN (rs2295778)

C.C 1.00

C:G+G:G 1.06 (0.79, 1.41)
GPC5 (rs2352028)

C:T+T:T 1.00

c.C 1.02 (0.77, 1.35)
TERT (rs2736100)

G:T+G.G 1.00

TT 1.22 (0.91, 1.64)
CRPP1 -CRP (rs2808630)

C:T+C:.C 1.00

TT 1.17 (0.84, 1.62)
pre-miR-146a (rs2910164)

c.C 1.00

G:C+G:G 1.20 (0.89, 1.61)
CTNNBL1 (rs2953)

G T+G:G 1.00

TT 1.11 (0.84, 1.47)
Oct4 (rs3130932)

G T+G:G 1.00

1.04 (0.73, 1.47)
0.96 (0.70, 1.31)

1.08 (0.81, 1.44)
1.27 (0.93, 1.74)

0.94 (0.66, 1.33)
1.08 (0.79, 1.47)

1.03 (0.76, 1.39)
1.03 (0.75, 1.40)

1.10 (0.83, 1.45)
1.10 (0.78, 1.54)

1.04 (0.71, 1.53)
1.20 (0.87, 1.66)

1.28 (0.94, 1.73)
1.34 (0.95, 1.90)

1.03 (0.76, 1.40)
1.09 (0.80, 1.50)

1.00 (0.74, 1.34)
1.17 (0.85, 1.61)

0.95 (0.67, 1.35)
1.11 (0.81, 1.51)

0.89 (0.67, 1.18)
1.64 (1.19, 2.26)

1.37 (0.90, 2.08)
1.09 (0.7, 1.55)

1.17 (0.82, 1.68)
1.13 (0.82, 1.56)

0.99 (0.71, 1.37)
1.22 (0.89, 1.66)

1.16 (0.86, 1.58)

RERI: -0.09(-0.52,0.35)
ROR:0.92(0.60,1.40)

RERI: -0.16(-0.68,0.36)
ROR:0.87(0.57,1.33)

RERI:0.08(-0.35,0.50)
ROR:1.08(0.70,1.66)

RERI: -0.03(-0.45,0.40)
ROR:0.98(0.65,1.47)

RERI: -0.05(-0.54,0.44)
ROR:0.95(0.61,1.49)

RERI:0.01(-0.47,0.49)
ROR:1.00(0.64,1.57)

RERI: -0.40(-1.02,0.23)
ROR:0.72(0.46,1.13)

RERI: -0.02(-0.46,0.43)
ROR:0.98(0.64,1.50)

RERI:0.12(-0.33,0.57)
ROR:1.11(0.72,1.71)

RERI:0.13(-0.28,0.54)
ROR:1.14(0.74,1.73)

RERI:0.53(-0.01,1.08)
ROR:1.51(0.98,2.35)

RERI: -0.44(-1.08,0.20)
ROR:0.68(0.43,1.10)

RERI: -0.23(-0.75,0.28)
ROR:0.81(0.52,1.25)

RERI:0.12(-0.32,0.56)
ROR:1.11(0.73,1.69)

RERI: -0.21(-0.7,0.28)
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1.00
1.00 (0.75, 1.32)

1.00
1.35 (1.02, 1.78)

1.00
1.07 (0.81, 1.41)

1.00
1.04 (0.80, 1.37)

1.00
1.04 (0.77,1.41)

1.00
1.14 (0.85, 1.53)

1.00
1.43 (1.07, 1.93)

1.00
1.13 (0.86, 1.50)

1.00
1.05 (0.79, 1.40)

1.00
0.99 (0.75, 1.32)

1.00
1.23 (0.91, 1.65)

1.00
1.16 (0.84, 1.62)

1.00
1.22 (0.91, 1.63)

1.00
1.07 (0.81, 1.41)

1.00

1.00 (0.72, 1.40)
0.89 (0.66, 1.21)

1.05 (0.79, 1.38)
1.22 (0.90, 1.65)

0.90 (0.64, 1.26)
1.04 (0.77, 1.40)

1.01 (0.76, 1.35)
0.98 (0.73, 1.32)

1.06 (0.81, 1.39)
1.08 (0.78, 1.50)

0.98 (0.67, 1.43)
1.14 (0.83, 1.55)

1.21 (0.91, 1.63)
1.33 (0.95, 1.86)

0.99 (0.73, 1.33)
1.08 (0.79, 1.46)

0.95 (0.71, 1.27)
1.12 (0.83, 1.52)

0.90 (0.64, 1.27)
1.05 (0.78, 1.41)

0.87 (0.66, 1.14)
1.60 (1.17, 2.18)

1.36 (0.90, 2.05)
1.05 (0.75, 1.48)

1.13 (0.80, 1.61)
1.10 (0.81, 1.50)

0.94 (0.69, 1.30)
1.16 (0.86, 1.56)

1.09 (0.81, 1.46)

RERI: -0.10(-0.50,0.31)
ROR:0.90(0.60,1.35)

RERI: -0.16(-0.65,0.32)
ROR:0.87(0.59, 1.30)

RERI:0.07(-0.33,0.46)
ROR:1.07(0.71,1.62)

RERI: -0.07(-0.47,0.33)
ROR:0.93(0.63,1.38)

RERI: -0.02(-0.47,0.43)
ROR:0.98(0.64,1.50)

RERI:0.01(-0.42,0.45)
ROR:1.01(0.67,1.55)

RERI: -0.29(-0.85,0.28)
ROR:0.78(0.51,1.20)

RERI: -0.04(-0.47,0.38)
ROR:0.96(0.64,1.44)

RERI:0.11(-0.31,0.53)
ROR:1.11(0.74,1.67)

RERI:0.14(-0.23,0.52)
ROR:1.16(0.78,1.73)

RERI:0.46(-0.05,0.97)
ROR:1.45(0.96,2.19)

RERI: -0.42(-1.00,0.17)
ROR:0.69(0.44,1.08)

RERI: -0.23(-0.71,0.25)
ROR:0.81(0.54,1.23)

RERI:0.13(-0.27,0.54)
ROR:1.14(0.76,1.69)

RERI: -0.15(-0.59,0.29)



T 1.21 (0.92, 1.60)

IKBKAP (rs3204145)

T:T 1.00

AT+AA 1.03 (0.79, 1.35)
WNT?2 (rs3729629)

C.G+C:.C 1.00

G.G 1.16 (0.88, 1.52)
HEY2 (rs3734637)

A:C+C:C 1.00

AA 1.10 (0.82, 1.46)
Ctbp2 (rs3740535)

G.G 1.00

A:G+AA 1.08 (0.82, 1.42)
PLCE1 (rs3781264)

T.T 1.00

C:T+C:.C 1.16 (0.86, 1.57)
DOCKA4 (rs3801790)

A:.G+G:G 1.00

AA 1.26 (0.95, 1.66)
RbI2 (rs3929)

G.G 1.00

C.G+C:.C 1.26 (0.95, 1.67)
CLPTMIL (rs401681)

C:T+T:T 1.00

C.C 1.05 (0.79, 1.38)
IL6R (rs4072391)

C.C 1.00

C:T+T:T 1.15 (0.80, 1.67)
CDKG6 (rs42031)

AA 1.00

AT+T:T 1.36 (0.87, 2.10)
GKN2 -GKN1 (rs4254535)

C:T+C:.C 1.00

TT 1.13 (0.85, 1.50)
CCR4 -GLBL1 (rs4678680)

TT 1.00

G T+G:G 1.07 (0.71, 1.61)
WNT2 (rs4730775)

C:T+T:T 1.00

c.C 1.26 (0.95, 1.67)
WNTB8A (rs4835761)

A.G+G:G 1.00

AA 1.26 (0.95, 1.67)
Ago2 (rs4961280)

1.16 (0.86, 1.58)

1.25 (0.92, 1.69)
0.82 (0.61, 1.11)

1.01 (0.75, 1.37)
1.26 (0.93, 1.72)

1.04 (0.74, 1.48)
1.21 (0.89, 1.66)

1.16 (0.87, 1.56)
0.95 (0.69, 1.31)

1.09 (0.84, 1.42)
0.97 (0.67, 1.41)

1.08 (0.82, 1.44)
1.04 (0.76, 1.44)

1.14 (0.87, 1.48)
1.04 (0.75, 1.44)

0.94 (0.70, 1.27)
1.15 (0.84, 1.56)

1.11 (0.87, 1.42)
0.98 (0.64, 1.49)

1.07 (0.85, 1.35)
1.06 (0.63, 1.81)

1.15 (0.83, 1.59)
1.08 (0.79, 1.48)

1.02 (0.81, 1.28)
1.06 (0.65, 1.73)

1.06 (0.75, 1.49)
1.20 (0.88, 1.64)

0.99 (0.75, 1.31)
1.21(0.88, 1.67)

ROR:0.83(0.55,1.25)

RERI: -0.45(-0.93,0.02)
ROR:0.64(0.43,0.97)

RERI:0.09(-0.36,0.55)
ROR:1.08(0.71,1.62)

RERI:0.07(-0.38,0.53)
ROR:1.06(0.69,1.63)

RERI: -0.29(-0.75,0.18)
ROR:0.76(0.5,1.16)

RERI: -0.28(-0.80,0.23)
ROR:0.77(0.48,1.23)

RERI: -0.30(-0.79,0.20)
ROR:0.77(0.50,1.17)

RERI: -0.36(-0.86,0.15)
ROR:0.73(0.47,1.11)

RERI:0.16(-0.26,0.58)
ROR:1.17(0.77,1.77)

RERI: -0.29(-0.89,0.31)
ROR:0.76(0.44,1.32)

RERI: -0.36(-1.18,0.45)
ROR:0.73(0.37,1.45)

RERI: -0.20(-0.68,0.28)
ROR:0.83(0.55,1.27)

RERI: -0.02(-0.70,0.65)
ROR:0.98(0.52,1.85)

RERI: -0.12(-0.61,0.37)
ROR:0.90(0.59,1.38)

RERI: -0.04(-0.53,0.46)
ROR:0.97(0.63,1.49)
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1.20 (0.91, 1.58)

1.00
1.00 (0.77, 1.31)

1.00
1.15 (0.87, 1.51)

1.00
1.08 (0.81, 1.44)

1.00
1.09 (0.83, 1.43)

1.00
1.14 (0.84, 1.53)

1.00
1.23 (0.93, 1.62)

1.00
1.24 (0.94, 1.64)

1.00
1.06 (0.80, 1.39)

1.00
1.15 (0.80, 1.65)

1.00
1.33 (0.86, 2.06)

1.00
1.14 (0.86, 1.51)

1.00
1.08 (0.72, 1.63)

1.00
1.23(0.93, 1.63)

1.00
1.28 (0.96, 1.69)

1.12 (0.84, 1.50)

1.14 (0.85, 1.53)
0.81 (0.61, 1.08)

0.99 (0.74, 1.31)
1.20 (0.89, 1.62)

0.99 (0.71, 1.38)
1.17 (0.86, 1.58)

1.14 (0.86, 1.50)
0.93 (0.69, 1.27)

1.05 (0.82, 1.34)
0.94 (0.65, 1.34)

1.05 (0.80, 1.37)
1.00 (0.73, 1.36)

1.09 (0.84, 1.40)
0.98 (0.71, 1.35)

0.90 (0.67, 1.20)
1.09 (0.81, 1.46)

1.07 (0.85, 1.34)
0.93 (0.62, 1.41)

1.03 (0.82, 1.28)
1.04 (0.62, 1.75)

1.13 (0.82, 1.55)
1.03 (0.76, 1.39)

0.98 (0.79, 1.21)
1.06 (0.66, 1.70)

1.04 (0.75, 1.44)
1.11 (0.82, 1.51)

0.95 (0.73, 1.24)
1.19 (0.87, 1.62)

ROR:0.87(0.59,1.29)

RERI: -0.31(-0.72,0.11)
ROR:0.72(0.49,1.07)

RERI:0.07(-0.36,0.49)
ROR:1.06(0.72,1.56)

RERI:0.09(-0.33,0.51)
ROR:1.08(0.72,1.62)

RERI: -0.27(-0.70,0.17)
ROR:0.77(0.52,1.15)

RERI: -0.22(-0.69,0.25)
ROR:0.81(0.52,1.26)

RERI: -0.25(-0.70,0.20)
ROR:0.79(0.53,1.19)

RERI: -0.31(-0.77,0.15)
ROR:0.75(0.50,1.13)

RERI:0.12(-0.27,0.51)
ROR:1.13(0.76,1.68)

RERI: -0.24(-0.78,0.30)
ROR:0.79(0.48,1.32)

RERI: -0.26(-0.97,0.45)
ROR:0.80(0.44,1.47)

RERI: -0.22(-0.67,0.23)
ROR:0.81(0.55,1.21)

RERI:0.00(-0.60,0.61)
ROR:1.00(0.57,1.77)

RERI: -0.14(-0.59,0.31)
ROR:0.88(0.59,1.33)

RERI: -0.03(-0.50,0.43)
ROR:0.98(0.65,1.47)



C:A +AA
C.C

1.00
1.15 (0.82, 1.60)

TERT-CLPTMLL (rs4975616)

AA
A.G+G:G

Notch4 (rs520692)

A.G+G:G
AA

Rex1 (rs6815391)

C:T+C:C
TT

1.00
1.22 (0.90, 1.66)

1.00
1.07 (0.78, 1.47)

1.00
1.04 (0.78, 1.38)

miR-26al (rs7372209)

C.T+T:T
C.C

CHEK2 (rs738722)

C.C
C:T+T:T

TGMS5 (rs748404)

C.T+C.C
TT

A379V (rs7501331)

C.T+T:T
C.C

ILIRAP (rs7626795)

AA

A:.G+G:G
Gemin4 (rs7813)

TT

C:T+C:C

1.00
1.16 (0.88, 1.53)

1.00
1.20 (0.91, 1.58)

1.00
1.09 (0.69, 1.71)

1.00
1.19 (0.85, 1.66)

1.00
1.01 (0.75, 1.35)

1.00
1.16 (0.88, 1.54)

CHRNAS (rs8042374)

A:G+AA
G:G
FTO (rs8050136)
C.C
A:C+AA
HES?2 (rs8708)
A:G+G:G
AA

Notch4 (rs915894)

A:C+AA
C.C

KRAS (rs9266)
C:T+T:T
C.C

1.00
1.02 (0.77, 1.35)

1.00
1.06 (0.76, 1.49)

1.00
1.07 (0.79, 1.45)

1.00
1.04 (0.77, 1.40)

1.00
1.32(0.99, 1.77)

0.92 (0.58, 1.48)
1.22 (0.85, 1.74)

1.20 (0.92, 1.55)
0.98 (0.68, 1.39)

1.07 (0.70, 1.64)
1.13 (0.81, 1.58)

1.06 (0.79, 1.43)
1.08 (0.78, 1.48)

1.11 (0.82, 1.51)
1.13 (0.83, 1.54)

0.96 (0.71, 1.31)
1.26 (0.93, 1.71)

1.12 (0.57, 2.18)
1.10 (0.69, 1.76)

1.19 (0.77, 1.84)
1.21(0.85, 1.72)

1.17 (0.90, 1.52)
0.90 (0.65, 1.25)

1.13 (0.83, 1.55)
1.07 (0.78, 1.46)

0.98 (0.71, 1.35)
1.20 (0.88, 1.62)

1.00 (0.78, 1.28)
1.21(0.83, 1.75)

1.10 (0.74, 1.63)
1.08 (0.77, 1.50)

0.99 (0.76, 1.29)
1.31(0.94, 1.81)

1.14 (0.79, 1.63)
1.32 (0.96, 1.82)

RERI:0.15(-0.35,0.64)
ROR:1.15(0.69,1.92)

RERI: -0.44(-0.98,0.09)
ROR:0.67(0.42,1.06)

RERI: -0.01(-0.52,0.50)
ROR:0.99(0.61,1.59)

RERI: -0.03(-0.47,0.42)
ROR:0.97(0.64,1.49)

RERI: -0.14(-0.61,0.33)
ROR:0.88(0.58,1.33)

RERI:0.10(-0.35,0.56)
ROR:1.10(0.72,1.67)

RERI: -0.11(-0.89,0.67)
ROR:0.90(0.45,1.81)

RERI: -0.17(-0.75,0.40)
ROR:0.85(0.53,1.38)

RERI: -0.28(-0.74,0.18)
ROR:0.76(0.49,1.18)

RERI: -0.22(-0.70,0.26)
ROR:0.81(0.53,1.24)

RERI:0.20(-0.23,0.63)
ROR:1.20(0.79,1.83)

RERI:0.14(-0.41,0.70)
ROR:1.13(0.69,1.87)

RERI: -0.09(-0.58,0.40)
ROR:0.92(0.58,1.45)

RERI:0.28(-0.21,0.77)
ROR:1.27(0.82,1.98)

RERI: -0.14(-0.66,0.39)
ROR:0.88(0.57,1.36)
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1.00
1.16 (0.83, 1.62)

1.00
1.20 (0.89, 1.63)

1.00
1.06 (0.77, 1.45)

1.00
1.06 (0.80, 1.40)

1.00
1.22 (0.92, 1.60)

1.00
1.18 (0.89, 1.55)

1.00
1.11 (0.71, 1.74)

1.00
1.18 (0.85, 1.64)

1.00
1.00 (0.75, 1.34)

1.00
1.16 (0.87, 1.53)

1.00
1.04 (0.79, 1.38)

1.00
1.02 (0.73, 1.43)

1.00
1.04 (0.77, 1.41)

1.00
1.02 (0.76, 1.37)

1.00
1.30 (0.97, 1.74)

0.91 (0.58, 1.43)
1.18 (0.83, 1.66)

1.14 (0.89, 1.46)
0.91 (0.65, 1.29)

1.00 (0.66, 1.52)
1.07 (0.78, 1.49)

1.04 (0.78, 1.38)
1.04 (0.76, 1.41)

1.06 (0.78, 1.43)
1.12 (0.83, 1.51)

0.94 (0.70, 1.26)
1.19 (0.89, 1.60)

1.08 (0.56, 2.10)
1.08 (0.68, 1.72)

1.10 (0.72, 1.68)
1.15 (0.82, 1.62)

1.11 (0.87, 1.43)
0.87 (0.63, 1.20)

1.09 (0.81, 1.47)
1.05 (0.78, 1.41)

0.93 (0.68, 1.27)
1.14 (0.85, 1.53)

0.93 (0.73, 1.17)
1.17 (0.81, 1.67)

1.00 (0.68, 1.46)
1.02 (0.74, 1.41)

0.94 (0.73, 1.22)
1.20 (0.88, 1.65)

1.08 (0.76, 1.54)
1.23(0.91, 1.68)

RERI:0.09(-0.37,0.56)
ROR:1.1(0.68,1.77)

RERI: -0.39(-0.87,0.10)
ROR:0.69(0.45,1.07)

RERI:0.01(-0.44,0.47)
ROR:1.01(0.65,1.59)

RERI: -0.06(-0.48,0.36)
ROR:0.95(0.63,1.42)

RERI: -0.14(-0.58,0.30)
ROR:0.88(0.60,1.30)

RERI:0.07(-0.36,0.49)
ROR:1.07(0.72,1.59)

RERI: -0.08(-0.75,0.58)
ROR:0.92(0.49,1.72)

RERI: -0.12(-0.62,0.39)
ROR:0.90(0.57,1.41)

RERI: -0.22(-0.64,0.20)
ROR:0.80(0.53,1.21)

RERI: -0.18(-0.63,0.26)
ROR:0.84(0.57,1.26)

RERI:0.15(-0.25,0.55)
ROR:1.16(0.78,1.73)

RERI:0.19(-0.30,0.69)
ROR:1.21(0.76,1.92)

RERI: -0.02(-0.45,0.42)
ROR:0.98(0.64,1.51)

RERI:0.22(-0.22,0.66)
ROR:1.22(0.80,1.86)

RERI: -0.14(-0.61,0.34)
ROR:0.89(0.59,1.34)



ZBTB12-C2 (rs9267673)

c:C 1.00 1.12 (0.86, 1.45) RERI: -0.23(-0.71,0.26) 1.00 1.06 (0.83, 1.35) RERI: -0.14(-0.57,0.29)

C:T+T:T 1.07 (0.79, 1.45) 0.96 (0.68, 1.36) ROR:0.80(0.51,1.27) 1.03 (0.76, 1.39) 0.93 (0.66, 1.30) ROR:0.87(0.56,1.34)
HLA-DQB1- HLA-DQA2 (rs9275572)

G:G 1.00 1.03 (0.75, 1.42) RERI: -0.05(-0.49,0.40) 1.00 1.00 (0.74, 1.37) RERI: -0.07(-0.49,0.34)

AG+AA 1.09 (0.83, 1.44) 1.08 (0.79, 1.47) ROR:0.96(0.63,1.45) 1.09 (0.83, 1.44) 1.02 (0.75, 1.37) ROR:0.93(0.63,1.39)
SEMAGB (rs9868873)

A:GHAA 1.00 1.09 (0.83, 1.42) RERI: -0.13(-0.58,0.32) 1.00 1.04 (0.81, 1.34) RERI: -0.08(-0.50,0.33)

G:G 1.00 (0.75, 1.34) 0.96 (0.70, 1.33) ROR:0.88(0.57,1.37) 1.02 (0.76, 1.36) 0.97 (0.71, 1.32) ROR:0.92(0.61,1.39)

Note: Numbers in bold face indicate statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income ten years ago (<1000,
1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of stomach cancer (yes/no), H. pylori

infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28 kg/m?), and total energy intake (continuous, kcal/day).
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Table 5.19. Associations between genetic risk scores and stomach cancer in the JFC study

Ca/Co cOR aOR*
PRS
Q1 (0-1.0522) 93/463 1.00 1.00
Q2 (>1.0522-1.2910) 118/463 1.27 (0.94, 1.71) 1.67 (1.14, 2.43)
Q3 (>1.2910-1.5239) 132/463 1.42 (1.06, 1.91) 1.86 (1.29, 2.68)
Q4 (>1.5239) 180/462 1.94 (1.46, 2.57) 2.52 (1.77, 3.59)
P value for trend <0.001 <0.001
MGI Weighted
Q1 (0-0.6366) 80/463 1.00 1.00
Q2 (>0.6366-0.8884) 120/463 1.50 (1.10, 2.05) 1.50 (1.02, 2.21)
Q3 (>0.8884-1.1329) 148/464 1.85 (1.37, 2.50) 2.16 (1.50, 3.12)
Q4 (>1.1329) 175/461 2.20 (1.64, 2.95) 2.54 (1.77, 3.65)
P value for trend <0.001 <0.001

Note: Ca/Co, case/control; cOR, crude odds ratios; aOR, adjusted odds ratio; PRS, polygenic risk score; MG,
multigenetic index; Numbers in bold face indicate statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school,
middle school, high school or above), income ten years ago (<1000, 1000-<1500, 1500-<2500, >2500), tobacco
smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of stomach cancer
(yes/no), H. pylori infection (positive/negative), and body mass index (BMI, <18.5, 18.5-24, 24-28, >28 kg/m?).
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Table 5.20. Odds ratios for joint associations of dietary fatty acids, cholesterol, flavonoids and genetic risk scores (High vs. Low) with
stomach cancer

Ca/Co aOR(95%ChH)* rOR(95%CI)* RERI ROR

Total fatty acids
Low Low PRS (<1.29) 102/477 1.00 1.00 RERI: -0.08 (-0.23, 0.07) ROR: 0.93 (0.82, 1.05)
Low HighPRS (>1.29) 148/430 1.29(1.15,1.46) 1.27(1.12,1.44) rRERI:-0.10 (-0.25, 0.05) rROR: 0.91 (0.80, 1.03)
High Low PRS (<1.29) 101/437 1.03(0.89,1.19) 1.07(0.94, 1.21)
High High PRS (>1.29) 151/482 1.24(1.01,1.53) 1.23(0.99, 1.53)
Low Low weighted MGI (<0.89) 94/449 1.00 1.00 RERI: -0.04 (-0.20, 0.13) ROR: 0.96 (0.85, 1.09)
Low High weighted MGI (>0.89) 156/458 1.36 (1.20,1.54)  1.34(1.18,1.52) rRERI: -0.08 (-0.25, 0.08) rROR: 0.92 (0.82, 1.05)
High Low weighted MGI (<0.89) 102/467 1.05(0.91,1.21) 1.08(0.95, 1.23)
High High weighted MGI (>0.89) 150/452 1.37(1.11,1.69) 1.34(1.08, 1.66)

Total cholesterol
Low Low PRS (<1.29) 106/554 1.00 1.00 RERI:0.06 (-0.10, 0.23) ROR:1.05 (0.93, 1.19)
Low HighPRS (>1.29) 135/533 1.30 (1.15,1.47) 1.30(1.15,1.48) rRERI: 0.03 (-0.13,0.19) rROR: 1.04 (0.92, 1.17)
High Low PRS (<1.29) 97/360 0.99(0.86,1.13)  0.95(0.83, 1.10)
High High PRS (>1.29) 164/379 1.35(1.10,1.66)  1.29 (1.03, 1.61)
Low Low weighted MGI (<0.89) 96/556 1.00 1.00 RERI:0.05 (-0.12, 0.22) ROR:1.04 (0.92, 1.17)
Low High weighted MGI (>0.89) 145/531 1.36 (1.20, 1.54)  1.36 (1.20, 1.54)  rRERI: -0.01 (-0.17, 0.15) rROR: 1.00 (0.88, 1.13)
High Low weighted MGI (<0.89) 100/360 1.00(0.87,1.14) 0.96 (0.84, 1.11)
High High weighted MGI (>0.89) 161/379 1.41(1.14,1.74)  1.31(1.05, 1.63)

Total flavonoids
High Low PRS (<1.29) 123/464 1.00 1.00 RERI:0.10 (-0.08, 0.27) ROR:1.07 (0.94, 1.20)
High High PRS (>1.29) 161/494 1.30 (1.15,1.47)  1.29(1.15,1.46)  rRERI: 0.03 (-0.13, 0.19) rROR: 1.02 (0.90, 1.15)
Low Low PRS (<1.29) 80/450 1.03(0.91,1.18) 1.03(0.91, 1.17)
Low HighPRS (>1.29) 138/418 1.43(1.16,1.77) 1.36(1.11, 1.66)
Low Low weighted MGI (<0.89) 121/470 1.00 1.00 RERI:0.12 (-0.07, 0.30) ROR:1.08 (0.95, 1.22)
Low High weighted MGI (>0.89) 163/488 1.36 (1.21,1.54) 1.36(1.20,1.53) rRERI: 0.00 (-0.17,0.17) rROR: 0.99 (0.88, 1.12)
High Low weighted MGI (<0.89) 75/446 1.03(0.90,1.17) 1.04(0.91, 1.18)
High High weighted MGI (>0.89) 143/422 151(1.23,1.86) 1.39(1.14,1.71)

Note: Ca/Co, case/control; aOR, adjusted odds ratio; rOR, adjusted odds ratio with residual method; PRS, polygenic risk score; MGI, multigenetic index; RERI,
relative excess risk due to interaction; ROR, ratio of odds ratios; Numbers in bold face indicate statistically significant.

*: Adjusted for study area, age (continuous), gender (male/female), education level (illiterate, primary school, middle school, high school or above), income ten
years ago (<1000, 1000-<1500, 1500-<2500, >2500), tobacco smoking (continuous, pack-years), alcohol drinking (continuous, g ethanol/day), family history of
stomach cancer (yes/no), H. pylori infection (positive/negative), body mass index (BMI, <18.5, 18.5-24, 24-28, >28 kg/m?), and total energy intake (continuous,

kcal/day).
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FIGURES

Figure 2.1. The study flowchart showing sample size for specific aim 1

Matched controls collected (n=8,019)

Stomach cancer cases collected
(n=2,216)

Exclusion:

<500 or >5000 calories/day;
ate < 4 food items

(cases=316, controls=1,487)

Controls in the main analysis
(n=6,532)

Stomach cancer cases (n=1,900)
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Figure 2.2. (a) Natural indirect effect and (b) natural direct effect of SFAs on stomach cancer
(SC), with mediator H. pylori infection.

(@) (b)

SFAs —» H. pylori—» SC SFAs --» H.pylori --» SC
_________________________ " \_/
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