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INSERTION OF THE PROTECTIVE APP A673T MU-
TATION BY CRISPR/CAS9 BASE EDITING OR PRIME 
EDITING.
Jacques P. Tremblay,1  Antoine Guyon,2  Joël Rousseau,1  
Guillaume Tremblay,1  Francis-Gabriel Begin,1 and 
Gabriel Lamothe,1, 1. Laval university, Québec, Quebec, 
Canada, 2. Laval university, Quebec, Quebec, Canada

There is currently no treatment for Alzheimer disease 
(AD). However, the Icelandic mutation in the APP gene 
(A673T) has been shown to confer a protection against the 
onset and development of AD (Jonsson et al. Nature 2012). 
This single nucleotide mutation in APP exon 16 reduces the 
cleavage of the APP protein by the beta-secretase by 40% 
thus preventing the development of AD even in persons 
more than 95  years old. Our research group has initially 
shown that the presence of the A673T mutation in an APP 
gene reduced the secretion of beta-amyloid peptides even if 
there is also a FAD mutation in the gene. This is the case 
for 14 different FAD mutations. We have used CRISPR/Cas9 
base editing and PRIME editing technologies to insert the 
A673T mutation in the APP gene. We have compared sev-
eral different cytidine base editor complexes to achieve the 
most effective and accurate genome modification possible in 
HEK293T cells and in SH-SY5Y neuroblastomas. The inser-
tion of the A673T mutation in cells containing the London 
mutation reduced the secretion of beta-amyloid peptides. We 
are currently using lentiviral vectors to infect neurons from a 
mouse model and human neurons induced from fibroblasts 
of a patient with the London mutation. The insertion of the 
protective Icelandic mutation in the APP gene using these 
editing technologies opens a new potential therapeutic av-
enue not only for Familial Alzheimer’s diseases but also for 
sporadic Alzheimer’s disease.

LINKS OF SLEEP DURATION WITH BIOMARKERS 
OF ACCELERATED AGING: THE BALTIMORE 
LONGITUDINAL STUDY OF AGING
Emily Smail,1  Adam Spira,2  Brion Maher,2  Ann Moore,3  
Pei-Lun Kuo,4  Mark Wu,5  Katie Stone,6 and 
Dominique Low,7, 1. Johns Hopkins University, Baltimore, 
Maryland, United States, 2. Johns Hopkins Bloomberg 
School of Public Health, Baltimore, Maryland, United 
States, 3. National Institute on Aging, Baltimore, Maryland, 
United States, 4. National Institute on Aging, National 
Institute on Aging, Maryland, United States, 5. Johns 
Hopkins University School of Medicine, Baltimore, 
Maryland, United States, 6. University of California, 
Berkley, San Francisco, California, United States,  
7. Stanford University School of Medicine, Stanford, 
California, United States

Sleep disorders and sleep deprivation have been linked to 
markers of biological aging, including methylation change 
and increases in white blood cell and neutrophil counts. 
However, little is known regarding the association of sleep 
duration with biological markers of aging. We investigated 
links of self-reported sleep duration with biological aging 
markers in 615 participants in the Baltimore Longitudinal 
Study of Aging (BLSA) aged ≥50 years (mean = 71.0 ± 11.2, 
49.6% women, 68.8% white) with data on self-reported 
sleep duration in hours (i.e., ≤6 (n=131), >6 to 7 (n=234), >7 
(n=250)), demographics, and genetic and methylation data 

(mDNA). Our aging biomarker outcomes were four epigen-
etic clocks (Horvath, Hannum, PhenoAge, and GrimAge), 
mDNA-estimated PAI1, and estimated granulocyte count. 
After adjustment for age, sex, and race, compared to 
those sleeping ≤6 hours, those reporting >7 hours of sleep 
had faster biological aging according to Hannum age-
acceleration, PhenoAge, GrimAge, mDNA-estimated PAI1, 
and granulocyte count. In addition, sleep duration interacted 
with age, such that compared to individuals reporting ≤6 
hours of sleep, individuals reporting >6 to 7 hours showed 
lower GrimAge with increasing age, and with sex, such that 
males with longer sleep duration (>6 to 7 and >7 hours) 
showed a lower granulocyte count compared to females. 
Findings suggest that both short and long sleep duration are 
associated with and may contribute to accelerated aging. 
Prospective studies in larger samples are needed to examine 
whether changes in sleep duration precede changes in aging 
biomarkers.

LONGITUDINAL COURSE OF GDF15 LEVELS BEFORE 
ACUTE HOSPITALIZATION AND DEATH IN THE 
GENERAL POPULATION
Juliette Tavenier,1  Ove Andersen,1  Jan O. Nehlin,1 
and Janne Petersen,2, 1. Copenhagen University 
Hospital Hvidovre, Hvidovre, Hovedstaden, Denmark, 
2. Copenhagen University Hospital Frederiksberg, 
Frederiksberg, Hovedstaden, Denmark

Growth differentiation 15 (GDF15) is a potential novel bio-
marker of biological aging. To separate the effects of chrono-
logical age and birth cohort from biological age, longitudinal 
studies investigating associations of GDF15 levels with ad-
verse health outcomes are needed. We investigated changes in 
GDF15 levels over 10 years in an age-stratified sample of the 
general population and their relation to the risk of acute hos-
pitalization and death. Serum levels of GDF15 were measured 
three times in 5-year intervals in 2176 participants aged 30, 
40, 50, or 60 years from the Danish population-based DAN-
MONICA cohort. We assessed the association of single and 
repeated GDF15 measurements with the risk of non-traumatic 
acute hospitalizations. We tested whether changes in GDF15 
levels over 10 years differed according to the frequency of hos-
pitalizations within 2 years, or survival within 20 years, after 
the last GDF15 measurement. The change in GDF15 levels 
over time was dependent on age and sex. Higher GDF15 levels 
and a greater increase in GDF15 levels were associated with 
an increased risk of acute hospitalization in adjusted Cox re-
gression analyses. Participants with more frequent admissions 
within 2 years, and those who died within 20 years, after the 
last GDF15 measurement already had elevated GDF15 levels 
at baseline and experienced greater increases in GDF15 levels 
during the study. The change in GDF15 levels was associated 
with changes in C-reactive protein and biomarkers of kidney, 
liver, and cardiac function. Monitoring of GDF15 starting in 
middle-age could be valuable for the prediction of adverse 
health outcomes.

METABOLIC SYNDROME AND NEUROCOGNITIVE 
FUNCTION AMONG OLDER HISPANICS/LATINOS 
WITH HIV
Maria Marquine,1  Lily Kamalyan,2  
David Yassai-Gonzalez,1  Mariana Cherner,3  Ronald Ellis,4  
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Anya Umlauf,4  Dilip Jeste,1 and Robert Heaton,4  
1. University of California San Diego, La Jolla, California, 
United States, 2. San Diego State University/University 
of California San Diego Joint Doctoral Program in 
Clinical Psychology, San Diego, California, United States, 
3. University of California San Diego, SAN DIEGO, 
California, United States, 4. University of California San 
Diego, San Diego, California, United States

Neurocognitive impairment is prevalent among persons 
with HIV (PWH), particularly among Hispanics/Latinos/
as/x (henceforth Hispanics). We examined disparities in HIV-
associated neurocognitive function between older Hispanic 
and non-Hispanic White PWH, and the potential role of 
metabolic syndrome (MetS) in explaining these disparities. 
Participants included 116 community-dwelling PWH ages 
50-75, who were enrolled in a cohort study in southern 
California (58 Hispanic [53% Spanish-speaking] and 58 
age-comparable non-Hispanic White; Overall group: Age: 
M=57.9, SD=5.7; Education: M=13, SD=3.4; 83% male, 
58% AIDS, 94% on antiretroviral therapy [ART], 4% de-
tectable plasma RNA). A  global neurocognition score was 
derived from T-Scores on a comprehensive neurocognitive 
battery, with separate demographic adjustments for English 
and Spanish-speakers. MetS was ascertained via standard 
criteria that considered central obesity, elevated triglycerides, 
low high-density lipoprotein cholesterol, and elevated fasting 
glucose, as well as current medical treatment for these con-
ditions. Covariates examined included sociodemographic, 
psychiatric, substance use and HIV-disease characteris-
tics. Hispanics had higher rates of MetS (56%) than non-
Hispanic Whites (37%; p<.05). A stepwise regression model 
on global neurocognition including ethnicity and covariates 
that differed between ethnic groups, selected only Hispanic 
ethnicity as a significant predictor (B=-3.82, SE=1.27, p<.01). 
A comparable model also including MetS showed that both 
Hispanic ethnicity (B=-3.39, SE=1.31, p=.01) and MetS (B=-
2.73, SE=1.31, p=.04), were significantly associated with 
worse global neurocognition. Findings indicate that MetS 
does not fully explain disparities in neurocognitive function 
between Hispanic and non-Hispanic White older PWH, but 
rather is an independent predictor of neurocognitive func-
tion along with Hispanic ethnicity.

METHODS USED IN 'ALDH2*2 ASSOCIATION WITH 
LONGEVITY AND REDUCED RISK OF COGNITIVE 
DECLINE IN JAPANESE-AMERICAN MEN'
Anubhav Nikunj Singh Sachan,1  Steven Edland,1  
Julia Chosy,2  Lenore Launer,3  Sudha Seshadri,4 and 
Lon White,2, 1. University of California San Diego, La Jolla, 
California, United States, 2. Pacific Health Research and 
Education Institute, Honolulu, Hawaii, United States, 3. 
National Institute on Aging, Bethesda, Maryland, United 
States, 4. UT Health San Antonio, San Antonio, Texas, 
United States

ALDH2*2 is a loss of function mutation common in East 
Asian populations associated with facial flushing on exposure 
to alcohol and increased risk of certain cancers. Conversely, 
absence of the ALDH2*2 mutation is associated with in-
creased risk of hypertension and cerebral microbleeds, and 
two recent studies report a higher frequency of ALDH2*2 
alleles in nonagenarians compared to population control 

samples. We used survival analysis to investigate the associ-
ation between ALDH2*2 and risk of cognitive impairment 
and death after controlling for midlife alcohol consump-
tion and other covariates. Participants are 621 Japanese-
American men (72 to 92)  enrolled in the Honolulu Asia 
Aging Study (HAAS) and assessed for cognitive impairment 
for up to 20  years. Impairment was defined as crossing 
below a threshold score of 74 on the Cognitive Assessment 
Screening Instrument (CASI). Age at death was determined 
by Hawaii state death certificate. Ounces of ethyl alcohol 
consumed per month was assessed by structured inter-
view (number, frequency, and type of beverage) conducted 
25 years prior to baseline cognitive assessment. Persons het-
erozygous for the ALDH2*2 variant have reduced risk of 
cognitive impairment and reduced risk of death, compared 
to homozygote non-carriers. Covarying by alcohol exposure 
had no effect on observed associations. This study replicates 
previous findings associating ALDH2*2 with longevity, and 
provides evidence the protective effect extends to cognition. 
This poster details the statistical analysis carried out to ob-
tain these results.

MTOR INHIBITION ALTERS MIRNA PROFILE IN 
CULTURED BONE MARROW MESENCHYMAL STEM 
CELLS
Lisa Stukenborg,1  Christian Sell,1 and Manali Potnis,2, 
1. Drexel University College of Medicine, Philadelphia, 
Pennsylvania, United States, 2. Drexel University, 
PHILADELPHIA, Pennsylvania, United States

Progressive decline in adult stem cell function is a fea-
ture of aged tissues and contributes to multiple age-related 
diseases. Of particular interest are bone marrow mesen-
chymal stem cells, also known as bone marrow stromal cells 
(BMSCs), which are multipotent, and have significant thera-
peutic potential for age-related disease. BMSCs isolated 
from older individuals show decreased differentiation and 
characteristics of cell senescence. We and others find that 
inhibition of the mTOR pathway prevents senescence and 
extends BMSC proliferation. We have examined miRNA 
profiles in rapamycin-treated BMSCs to identify miRNAs 
that may be needed to maintain “stemness” and facilitate 
differentiation in this population in undifferentiated cell 
populations. The analysis reveals a distinct miRNA profile 
induced by rapamycin associated with enhanced differenti-
ation capacity.

PLASMA BIOMARKERS OF ANGIOGENESIS RELATED 
TO SMALL VESSEL BRAIN DISEASE IN SPRINT
Nicholas Pajewski,1  Fanny Elahi,2  Joachim Ix,3  
Ilya Nasrallah,4  Jason Hinman,5  Lenore Launer,6  
Jeff Williamson,1 and Donna Wilcock,7, 1. Wake Forest 
School of Medicine, Winston-Salem, North Carolina, 
United States, 2. University of California San Francisco, 
San Francisco, California, United States, 3. University 
of California San Diego, La Jolla, California, United 
States, 4. University of Pennslyvania, Philadelphia, 
Pennsylvania, United States, 5. David Geffen School 
of Medicine, University of California Los Angeles, Los 
Angeles, California, United States, 6. National Institute on 
Aging, Bethesda, Maryland, United States, 7. University of 
Kentucky, Lexington, Kentucky, United States
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