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Evidence-based med

META MASS PRODUCTION

The number of systematic reviews and meta-analyses published
each year has proliferated since 1986.

‘meta-analysis’ in PubMed (thousands)

New articles tagged ‘systematic review’ or

0
1986

1990

W Systematic reviews

W Meta-analyses : :
25 - systematic reviews and by S &

1994

Yearly publications
iIncreased by 2,728%, for

2,6359%, for meta-analyses
between 1991 and 2014.

1998 2002 2006 2010 2014

A systematic review analyses and compiles all papers, and sometimes unpublished work, on a topic.
A meta-analysis is a systematic review that combines data from multiple papers.

enature

Baker, M. (2016). Mass production of review articles is cause for concern. Nature News.

https://doi.org/10.1038/nature.2016.20617



https://doi.org/10.1038/nature.2016.20617
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Data creation and reuse: The Ideal

Planning Implementation

Re-use « Identify grants & funding

« Describe & organize assets * Organize Assefs  + Analyze Assels

Research Life Cycle

Preservation Discovery & Impact Publishing

* kdentify open access publications

« Migrate fo sustainable formats * Understand meirncs « Deposit work

» Store reliably * Use social media . S} & cite work

http://www.lib.uci.edu/dss/images/lifecycle.jpg
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Publications <—> Data: Role

Publications are arguments oCICLHCC

made by authors, and data 2 = 4 &

are the evidence used to
support the arguments.

C.L. Borgman (2015). Big Data, Little Data, No Data:
Scholarship in the Networked World. MIT Press Vlenti 353774
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Publications <—> Data: Mapping
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Dataset time 1

Dataset time 2
Observation time 1
Visualization time 3
Community collection 1
Repository 1



Data are representations of
observations, objects, or
other entities used as
evidence of phenomena for
the purposes of research or

scholarship.

C.L. Borgman (2015). Big Data, Little Data, No Data: Scholarship in the
Networked World. MIT Press

http://www.genome.gov/dmd/img.cfm?node:Photos/Graphics&id:SI\!&/g*iti 353774 10



Center for Embedded Networked Sensing

NSF Science & Tech Ctr, 2002-2012
* 5 universities, plus partners
* 300 members
* Computer science and engineering
e Science application areas
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Science <—> Data

Engineering researcher:
“Temperature is temperature.”

T LTI NERESSCCCNCILIT 7 7 T oBR ey
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Science <—> Data

Engineering researcher:
“Temperature is temperature.”
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CENS Robotics team

Biologist: “There are hundreds of

ways to measure temperature.
‘The temperature is 98’ is low-value
compared to, ‘the temperature of the
surface, measured by the infrared
thermopile, model number XYZ, is 98.
That means it is measuring a proxy for a
temperature, rather than being in contact
with a probe, and it is measuring from a
distance. The accuracy is plus or minus .05
of a degree. | [also] want to know that it
was taken outside versus inside a
controlled environment, how long it had
been in place, and the last time it was
calibrated, which might tell me whether it
has drifted.."

Menti 353774
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Background Reuse in Biomedicine
Comparison, control, verification

ucsc Genome Browser on Human Dec. 2013 (GRCh38/hg38) Assembly

move <<< << >> >>> zoomin  1.5x 3x 10x base zoomout 1.5x 3x 10x 100x

chr1:19,339,530-19,485,477 145,948 bp.

enter position, gene symbol, HGVS or search terms go

[ W T T N W BN B EN-c: O ECTANE B EEGHE

chrt o361 (TN W | W BN ES W EVEINTEWN 1012

UCSC Genome Browser on Human Dec. 2013 (GRCh38/hg38) Assembly

move <<< << < > >> >>> zoomin  1.5x 3x 10x base zoomout 1.5x 3x 10x 100x

chr1:19,412,495-19,412,513 19 bp.

enter position, gene symbol, HGVS or search terms ‘ go

chri (p36.13)

scale S8 Kb} | hg3s
chri: | 19,356, 666] 19,366, 606] 19,576,666] 19,386,008] 19,396,006] 19,400,000 19,410,000 19,420,000 19,430,000 19,440,000 19,450,000 19,460,000 19,470,000 19,456,000
W haplotupe sequences to GRCh3S Reference Sequence
Patches to Reference Sequence I ]
GENCODE v24 Comprehens set (ol Basic displaved by default) | T hases| | hgse
CAPZE i »- I | 19,412,508| 19,412,505| 19,412,
CAPZE kit 4 G c T <] [ T c T A c T T
CAP 2B K- 11 New haj 10t e Seqguence
cAP2ZB kit - Ry Iy
‘ PN Ly GENCODE v24 comnrenenswe Transcmpt Set (onls Basm displayed by default)
RefSeq gene predictions from NCBI
RefSeq Curated —i—+ ++ + + + : » » :
OMIM Allelic Variants ]
OMIM Alleles !
Gene Expression in 53 tissues from GTEx RNA-Seq of 8SSS samples (578 donors) |
- ||| " " | || | | ‘ RefSeq gene predictions from NCBI
OMIM Allelic Variants
RN7SL277P
186 _ H3K27AC Mark (Often Found Near Regulatory Elements) on 7 cell lines from ENCODE L d Gene Expression in S3 tissues from GTEx RNA-seq of 8555 samples (S76 donors)
Layered H3K27AC
LI Y .
ONase I Hupersensitivity Feak Clusters from ENCDDE (35 cell tupes)
DNase Clusters I 0 | [ N} o | L Y ) i u L | 1 II II nin I murrmpironnmn LI R f
4.88 _ 18 brates B se Co tion
cons 100 verts || J || L s Il I
= e A e " 1 T H3K27AC Mark (Often Found Near Regulatory Elements) on 7 cell lines from ENCODE
-4.5
Rhesus NI | S
use [IF=1 DIE—1— ) — T3
e =1 A - DNase I Hupersensitivity Peak Clusters from ENCODE (95 cell tupes)
Elephant Il
Chicken I=4 186 vertebrates Basewise Conservation by FPhyloP
X_tropicalis =4
2ebraf ish
Lamprey
S imp Cleot ide Folumorph is:
Common SNPS(158) QORI LI T L RUTERT DR TN LTI IIIIIlIIIIIlIIlIII LTI TR T T —
Repeat ing Elements by RepeatMasker
SINE| | I m 1 LI A 1 (RN LI SR N B | I | [ | AR R N | 1w [LRN LN R U IR I B IR RRUNER I Y ] . .
LINE I | | Multiz Alignments of 188 Vertebrates
LTR 1
DNA | | I | | | | | [ 1 1 | G c T G G T c T T A A A c T C T

UCSC Genome Browser — Search example
(CAPZB gene)

UCSC Genome Browser — Zoom IN
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Foreground Reuse:

Hypothesis Testing and Statistical Analysis

Aligner software pairs “reads”
using reference assemble genome

Data processing tool summarizes
BAM information to compute
likelihood of each possible genome

In-house script takes the ratio of
mutant and allele frequencies to
find the highest peak

R studio calculates elative
frequency and generate plotting
graphs

Annotation tool predicts
consequences of gene function

Variants are annotated by gene
names, variant impact, and type of
variant

@HD VN:1.0 SO:coordinate

@sQ SN:chr20 LN:64444167

@PG ID:TopHat VN:2.0.14 CL:/srv/dna_tools/tophat/tophat -N 3 --read-edit-dist 5 --read-rea
lign-edit-dist 2 -i 56 -I 5000 --max-coverage-intron 5000 -M -o out /data/user446/mapping_tophat/index/chr
20 /data/user446/mapping_tophat/L6 18 GTGAAA L0@7 R1 001.fastq

HWI-ST1145:74:C101DACXX:7:1102:4284:73714 16 chr20 190930 3 106M * ] 0
CCGTGTTTAAAGGTGGATGCGGTCACCTTCCCAGCTAGGCTTAGGGATTCTTAGTTGGCCTAGGAAATCCAGCTAGTCCTGTCTCTCAGTCCCCCCTCT

C BBDCCDDCCDDDDCDDDDDDCDCCCDBC?DDL CDCDL CCCEDDDC? FFFDC@@
AS:i:-15 XM:i:3 X0:i:0 XG:i:0 MD:Z:55C20C13A9 NM:i:3 NH:i:2 CC:Z:= (P:1:55352714 HI:i:@

HWI-ST1145:74:C101DACXX:7:1114:2759:41961 16 chr20 193953 50 106M * 0 0
TGCTGGATCATCTGGTTAGTGGCTTCTGACTCAGAGGACCTTCGTCCCCTGGGGCAGTGGACCTTCCAGTGATTCCCCTGACATAAGGGGCATGGACGA
G DCDDDDEDDDDDDDCDDDDDDDCCCDDDCDDDDDEEC>DFFFE]IIIII6IIIITHGBHHGITIIIIIIGIIITIIIIITHIIIIIIHHHHHFFFFFCCC

AS:i:-16 XM:i:3 X0:1:@ XG:i:0 MD:Z:60G16T18T3 NM:i:3 NH:i:1
HWI-ST1145:74:C101DACXX:7:1204:14760:4030 16 chr20 276877 50 106M * 0 0
GGCTTTATTGGTAAAAAAGGAATAGCAGATTTAATCAGAAATTCCCACCTGGCCCAGCAGCACCAACCAGAAAGAAGGGAAGAAGACAGGAAAAAACCA
C CDDDDDL EEEEEEFFFEFFEGHHHHFGDIJIHIIIIIJJIIIIIGGFIIIHITIIII]]IIIIGHHFAHGFHIHFGGHFFFDD@BB
AS:i:-11 XM:i:2 X0:1:0 XG:1:0 MD:Z:0A85G13 NM:i:2 NH:i:1
HWI-ST1145:74:C101DACXX:7:1210:11167:8699 [} chr20 271218 50 56M4760ON56M b 0
0 GTGGCTCTTCCACAGGAATGTTGAGGATGACATCCATGTCTGGGGTGCACTTGGGTCTCCGAAGCAGAACATCCTCAAATATGACCTCTCG

jaccepted hits.sam
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BACKGROUND Reuse of
Data

FOREGROUND Reuse of
Data

Goal of reuse

“Ground truthing:”
calibrate, compare,
confirm

Analysis: identify
patterns, correlations,
causal relationships

Example of reuse

Instrument calibration,
sequence annotation,
review summary-level
data

Meta-analyses, novel
statistical analyses

Frequency of reuse

Frequent, routine
practice

Rare, emergent practice

Pasquetto, I. V., Borgman, C. L., & Wofford, M. F. (in review). The Who, What, WHen}and?Why of Reusing Data in Scientific Practice. Harvard Data Science Review.




BACKGROUND Reuse of
Data

FOREGROUND Reuse
of Data

Goal of reuse

“Ground truthing:”
calibrate, comp

Analyses: ident’

Example of reuse

Frequency of reuse

confirm causal N
CD
S
C %\5‘3 ()Qf(/
N\
< P
Frqu\/rﬁ— routine Rare%mergent
practice practice

Pasquetto, I. V., Borgman, C. L., & Wofford, M. F. (in review). The Who, What, WHenandBWhy of Reusing Data in Scientific Practice. Harvard Data Science Review. 17



Data Stewardship: The Ideal

In'(_ia‘ols_-: / \cccssib.o Intcrocerable | {eL.sable

T

Wilkinson, et al. (2016). The FAIR Guiding Principles for scientific data management and stewardship. Scientific Data, 3,

http://dx.doi.org/10.1038/sdata.2016.18
Menti 353774 18
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We just need to migrate
the data from these
systems to fitinto that
hole over there.

i get the hammer.

4I /h

Mount WilsomSolar
Observatory, 2017

S =

http://www.information-age.com/cloud-
computing-pharmaceutical-industry-123462676/

’ ur-communit
,ttpi//gsa i ot : ife-postdoc

Getty Research Institute

Menté?%géﬁat e stu d ents Post-doctoral fellows **



Implications for Cochrane

* What are the opportunities in open data reviews?
— Background reuse for broader surveys
— Foreground reuse for new knowledge production

 What are the threats in data integration?
— Interpretation, provenance, data cleaning, statistical error, ...

— Investment in skills and resources
— Data stewardship commitments

* How can Cochrane collaborate with data creators to improve
systematic reviews and metanalyses?

- Trusted evidence.
(.%‘) COCh ra n e Informed decisions.

Better health.
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