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At the end of this talk, you will...

» Know what parts of a grant need informatics
consideration

» Understand how important it is to seek help
early

» Feel comfortable reaching out to CRI and
asking for help
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http://cri.uchicago.edu
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WELCOME TO THE CRI

AT THE UNIVERSITY OF CHICAGO

WHO WE ARE WHAT WE DO

GET STARTED NOW

-‘ﬂ ACQUIRE DATA .||| ANALYZE DATA n STORE DATA
Explore clinical data available for research and We offer high-performance computing and Our storage is secure, standards-compliant,
make a data request. advanced bioinformatics analysis for the most and backed up daily.
complex datasets.
Clinical Research Data Warehouse CRI Data Storage
Cohort Discovery Bioinformatics Core

High Performance Computing
Computing Resources

@ MANAGE DATA P FIND A CUSTOM SOLUTION
Manage studies, surveys, and databases for Learn more about the CRI's tailor-made
research. research solutions.
REDCap Custom Applications

Clinical Trials Informatics

Publication

_ Elligo/FDA Data Highlight: GAIN Consortium

R o i Outoames, ) Harmonization Science, January U o e
: 2018

Like what you see? We're just getting started. RESEARCH. POWERED BY THE CRI.



http://cri.uchicago.edu

CRI| vs. ?7

« CBIS

» Research Computing Center (RCC)
« Computation Institute (Cl)

o |TS

e CDIS

 Biostatistics core
« CHDSI
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The idealized process...

Have an idea
» Get preliminary data
» Write a proposal
« Get funding

e Do work

Repeat
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A more realistic process

e Have an idea or an extension
of current work

» Apply for grant using old preliminary data
» Get award for new work

» Figure out how to actually do (and pay for) the
work
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Scenario #1 - The sequencer

GOTAPILOT GRANT TOUSE
cmr-smmsmqv COLONCANCER
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Scenario #2 - The multi-center trial

GOTAUGRANT
TO,TESTA SURVEY

TOOI'AT/30 3’\sms
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Scenario #3 - The Big Data™ user

GOT FUNDINGITO'SEQUENCE
100 Wllllli GEIIIIMES

BN L
:

imgfiip.com
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Scenario #4 - The simulator
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Scenario #5 - The analyzer

FUNDING FOR PULLING
DATA FIIIIM CRDW

it i
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imgfiip.com
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There are many opportunities to

consider informatics resources

@/

The best time is when you're just thinking about a project or writing about it.
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Getting informatics help

http://cri.uchicago.edu
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support@rt.cri.uchicago.edu
NGTHEN YOUR FALL GRANT APPLICATIONS
¢ t 1 for a free session on including informatics resources at all stages of grant preparation. N

GET STARTED NOW
& ACQUIRE DATA '||| ANALYZE DATA Q STORE DATA
Explore clinical data available for research and We offer high-performance computing and Our storage is secure, standards-compliant, and
make a data request. advanced bioinformatics analysis for the most backed up daily.

complex datasets.
Clinical Research Data Warehouse CRI Data Storage

Cohort Discovery Bioinformatics Core

Computing Resources
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Common to all proposals

IRB writing and positioning
« Contracts, data use agreements
» Data storage, movement, backup
» Letters of support

e Facilities and resources documentation

» Data governance and stewardship

« Data sharing / software dissemination
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IRB writing / positioning

» CRI has extensive experience in writing IRB

protocols and shepherding them through the
Drocess

e Many of the issues have already been
encountered for other proposals

» Engage the CRI early on in the process
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Contracts and data use agreements

 Sharing data outside the BSD
requires an agreement

» Contracts may be needed for IP, data use, etc.

« Monthly meeting with CRI, OCR, IRB, legal,
and security to discuss and address these

issues proactively
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Data storage, movement, backup

» CRI has extensive storage and QS ==

packup capabilities

* Every investigator gets 21B 1=
storage and backup for “free” as a ab share

« More extensive data usage needs to have a
pudget
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A word about storage

WD - easystore® 8TB External USB 3.0 Hard Drive - Black ¥ Add to Cart T h e S e a re n It 9 O O d p | a C e S

Model: WDBCKAOO80HBK-NESN SKU: 5792401 4.8 (211)
24 Questions, 63 Answers

ONLY @ BEST BUY

PRICE MATCH GUARANTEE

$199.99

to store your data.

FREE 2-DAY SHIPPING
on orders $35 and up

@ WE FIX IT OR REPLACE IT )
Normal Wear & Tear « Power Surges
Plan Details o

() 2-Year Geek Squad Product v
Replacement - $19.99

Save for Later Add to Registry

* Not HIPAA compliant

3 A‘ '
', s " -
f . /
) (S | | ing: FREE Two Day o I n SeCl I re
M | by Wed, Aug 2 for 80601 Change
% » gder within 5h 43m

o tore Pickup: JOHN HANCOCK CTR IL
‘~ble Today (Ready in 1 hour) - FREE

& * No redundant backup

e Little chance of recovery if loss
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| etters of support

» General letter from CRI C)be@

» Specific support for project
from CRI leadership

e Contact the CRI director service line director
for any LoS issues

* Do this early. A draft is always appreciated.
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Facilities and resources pages

FACILITIES AND OTHER RESOURCES

University of Chicago

The University of Chicago, one of the nation’s leading private universities, was founded by in 1892 by John D.
Rockefeller. The University consists of four graduate divisions (Biological Sciences, Humanities, Physical
Sciences, and Social Science), six professional schools (Pritzker School of Medicine, Divinity School,
Graduate School of Business, Harris Graduate School of Public Policy Studies, Law School, School of Social
Sciences Administration), the Institute for Molecular Engineering, and the College. There are 2,274 faculty
members. Eighty-nine Nobel Laureates have been faculty members, students, or researchers at the University
of Chicago. There are currently 171 members of the American Academy of Arts and Sciences and 44
members of the National Academy of Sciences on the faculty. The University has had past and present 34
recipients of a MacArthur Fellowship and 15 recipients of the National Medal of Science, and many faculty
members who serve as advisors to governmental and policy-making bodies.

Biological Sciences Division (BSD)

The BSD is the largest of the University's four graduate divisions. The Division includes 23 academic
departments, 13 interdisciplinary committees for graduate education, 14 externally funded centers of research,
5 major institutes and numerous ancillary support units. In the Division of Biological Sciences, the
undergraduate and graduate programs in the Biological Sciences and the Pritzker School of Medicine are
combined in a single academic and administrative unit, providing a favorable environment for research and the
training of researchers through extensive support and encouragement of collaborations between translational
and basic science faculty. There are 899 (281 basic science and 579 clinical, 26 clinical scholars, and 13
undifferentiated) faculty members and 351 postdoctoral trainees, 921 residents and fellows as well as 127
additional Research Associates (similar to Research Professor track at other universities) engaged in full-time
research, teaching, and medical care within the Division. The BSD is the largest single component of the
University of Chicago.

The BSD maintains a strong tradition of multidisciplinary and interdepartmental interaction, which augments its
educational and research endeavors. The BSD not only contains the traditional academic departments found in
most medical schools but also a number of research institutes (e.g., Grossman Institute for Neuroscience,
Quantitative Biology, and Human Behavior, Institute for Biophysical Dynamics, Institute for Genomics and
Systems Biology, Institute for Integrative Physiology), centers (UC Comprehensive Cancer Center, Diabetes
Research and Training Center) and unique interdepartmental committees structured along programmatic
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Data governance and stewaraship

» Grant readers are now looking for
documentation of data governance

procedures

 CRI can help document these procedures
for your proposal
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Fxamples ot data governance considerations

e Who controls access to data?

* How is security documented?

it

 Will people have encrypted laptops?

* |s the storage HIPAA compliant?
» Are data being backed up regularly?

« How are data being moved securely between researchers?

Failure to address these questions adequately can doom a proposal.
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Data sharing plan

 Data sharing

» Discussion of how data will be deposited in common
repositories and shared

o Software dissemination

~ NO DATA FOR YoU!
« How will software be shared? g |
e \WWhat kind of license will be used?

 CRI will help with this
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Bioinformatics considerations
e Methods and study design

» Budget planning for data generation

« Grant writing - preliminary data, methods, research plan
» Data storage, movement, backup

* Analysis and interpretation

» Integration of multiple data sources

» Manuscript preparation and submission
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Bioinformatics - Methods and study design

» What kind of analysis?
RNA-Seqg? ChlIP-Seq? WGS? WES?

» What depth of coverage?

» Power calculations: How many samples?
Technical replicates? Biological replicates?
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Bioinformatics - Budget planning for data generation

» How many chips? What cost to run?

» How about sample collection and
preparation?

» CRI can help broker this
Drocess
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Bioinformatics - Grant writing

 CRI can help with all phases of grant writing
- Background
- Preliminary data

- Methods

- Research plan
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Bioinformatics - Data storage, movement, backup

How much storage is
needed?

. How will data be transferred between

investigators?
* Are data being redundantly backed up?

 CRI can help ensure that all phases are secure

=78 THE UNIVERSITY OF =N CENTER FOR
W@ CHICAGO MEDICINE & |g&z8 RESEARCH Common | Bioinformatics | CRDW | Applications | Systems

&7 BIOLOGICAL SCIENCES | UREZS INFORMATICS




Bioinformatics - Analysis and interpretation

" Y i, o
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Bioinformatics - Analysis and interpretation

» Best to involve a bioinformatician from the start
» Partnership is key for a successtful collaboration

 Project time is charged on an hourly basis or
through dedicated time on grants

» Co-authorship is expected, where appropriate
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Bioinformatics - Data integration

 Consider both phenotype and genotype data
* How will the clinical data be collectea?
« Who is integrating these data into the analysis?

e CRI can get the clinical data and integrate it
with the genomics information - this may
require engaging the CRDW
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Identification of Potentlal Prognostic Biomarkers for Ewing Sarcoma Patients

combining dals from these batches dillicelt. We removed twao
autliers and the Datch of 8 sarnples with the largest vansbon, We
then apphed ComBat algonithm o adjust the Datch effects among
the rest ol 46 arrays. For Germany dala sel, no oavious outliers
were observed. The same Datch eflect correction procedure was
periormed.

‘
1

Fig. 2, Mustration ul’lhr-l-y,'.lilm and basch efTects in the COG gene expros-

sion dats

Differential gene expression aralysis wdentificd 33 genes that ex
pressed differently between two survival statuses in the COG data
sed

We spphed moederated 1-test implemented m the Limma package
lo the expression dats of TU824 areprocessed genes in the COG
dats sel. The tolal ol 33 genes were dentified as differentially
expressed setween ahive and desd sample group (FRR < 0.2 and
told change = 1.3) (Table S1). [11s noted that the threshold for DE
penes are less stringent compared o commonly used cutof (FDR
<= 005 and fold change = 1.5-2). The subsequent funclional en-
richment analysis reveals that GO teemns such as imtegrin binding
(GO:0005278), cell migrston (GO:0DI6477),  cell sdbesxon
(GO0N0TI55), regulation of cell arolilferation (GOO042127),
blod vessel development (GO00D1SE8), response o woursling
(GODUOYST L), ele. were significantly enmched in the DE genes
[Tuble 82).

Candidate gene expression sigratures from DEGy have better
prognostic performance 1w the COG data set than that of the ran-
dom gene sels

For random signstures ol 5, 10, and 20 DE genes, a signsture
lesting arocedure desenbed in sechon 2 was apphed. Fig, 3 shows
thal the random S-pene candidale signstures from DE genes have
average higher AUCs compared 1o the random gene sels in the
COG data sel Sirmlar reselts have also been observed m size 10
and 20 gene sets. This suggests thal the candidste prognostiic gene
signatures could 2e dertved from the DE genes setween the datYer-
ent chimical oulcomes.

Fig. 3. Boxplot of AUCs bBetwaen S-pene candidie sagmatizes amd rasdoen
BENC 853

We also selected S, 10 and 20 DE genes according to therr VIM
runks and conducted the signature testing. The AUCS are compat:-
ble with the randomn signature sets. Candidste signatures based on
VIM ranks can be used o reduce the numder of random sampling
ol the signatures.

Putative gene sigratures identified using random foresty classifica-
t1on in the CON data set

By applymg the procedure deserided in Section 2 and sllustrated
m Fig. 1, we trained and tested 200 camdadate signatures from 33
DE genes for cach size 5, 10 and 20 gene set. Table | shows the
selected signatures with higher AUC smong 300 signatures,

Table 1 Sclocted candidate gene signatures for e pradectos of Ue sur-
vival status o= the COG dats st
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Validation on the Germany data set showed poor performance of
the putative gene sigratures from the COG data set

An xlea] prognostic gene signsture derived [rom the COG data
setl s expected o aredsel the survival status of Germany dats sel
with high accurscy paven the expression dats from two dala sets
show sirmlar disinbubon, However, we did not observe high pre-
diction accuracy, sensitivity or specalicaly on the validsbon data sel
using the best RF classilication models from the COG data sel
(data not shown).

——— e e e - = e e —

Fig. 4. Densaty plots of geme expressaom date in U COG and Germany
ditawcts

The possable reasons coukd e (1) the expresson data of the valada-
tiom set s sagnifeantly different from the COG dats; or (2) the RF
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madels from the raining dsta sel might be over-Ntled. Our analysis
confurmed that the exaression densibes in the COG and Germany
dats set are sigmificantly datYerent (Kolmogorov-Smirnoy lest P-
value <= 2.2E-16, Fig. 4).

Differential gene expression aralysis dentificd 24 genes that ex-
pressed differently between two survival statuses in the COG date
set from the combined data ve!

To mmamize the effect caused by the distnibution dafYerence, we
pre-processed the CEL fles of 46 COG psbents and 3% German
patienls ogether and separate the two date sets stler batch ellect
correction. By spplyving modersted tlest from Limma package o
the expression date of 10,824 preprocessed genes in the COG data
set from the combmed dsta, we dentified 24 differentially ex-
pressed genes between alive and dead patient groups (FDR < 0.2
and lold change > 1.3, Table 83). The subsequent funchonsl en-
richment analysis reveals that GO leemns such as mbegrn binding
(GO:U0S5278), cell migrsbon  [GOODI6477), cell sdheswon
[GO:DU0TISE), response o wounding (GOODIBSIT), ele. were
signifacantly enniched m the DE genes (Tuble $4).

Carndidate gence sigratures dervived from the combined prepro.
cessed COG data set stil performed posely on the validation data

Following stmilar procedure dascussed previously, we rundomly
selected 100 DE genes tor esch of the sizes 5, 10 and 20 a5 the
candidsle signstures. For esch candidste signsture, we duilt up o
RF classifier using their expressxon data o aredict the survival
stalus of the patients in the Germany data sel In general, the RF
classatiers performed worse on the validsbon date than on the lest-
ing sets durmng mode] cross-vabdation. Specifically, the sensitivity
of the predscbon for the majonity of the candidale signatures is Jess
than 0.2, which means most of the dead psbents were predacied as
slve by the corresponding candidsle signatures,

el g shtodemye dag

Fig.5, Boxp'ot ol seosstivity and spealenty in the predichion of the survival
sttus oo the Germany dats set usng S-pome candidatse signstares and ran-
dam gene sets Left two are semsilety and specificnty of the candchate
signatures and g two are sensstivity amd specs ficity of the random scis,

To compare the perlormance of the signatures [rom DE genes with
the random gene sels of the same size, 100 randomly selected gene
sets for cach of sizes 5, 10 and 20 were trimed on the COG dats
set and vahidated on the Germany dats sel. As can be soen in Fig.§,
even though the sensitivities ol the signatures [rom DE genes are
low, they are stll signifscantly higher than those of the random sels

(for S-gene sels, tlest pevadue < 2E-16; for 10-gene sets, 1test p-
value < ZE-16).

Convenvuy cluvtering failed (o reveal association Between the gene
expression of the COG and Germany data set and thewr corre
sponding swrvivel statuy

Fig. & shows the clusters obtsined from consensus clustering
analysis for the COG amd Germany date set aller the combined
prearocessing. As can be seen i Fig. 7 and Table 85, the survival
status and cluster membershaps are nol concordant with cach ather.
It tmalies that the gene expression patterns m doth data sels are not
able to classtly the sumples by the survival status,

Fig.6 Consemwes clusler=g using gene cxpeession dals Foe the COG dasa
set (leN) o=l the Gemrmany data set (nght)

Fig.7. Stacked tarplots foe the distebetion of surviva’ stalus betwess ooe-
sensus Slusters Leh: COG data sel; right Germany dats st

No common genes among the most differentially expressed genes
between the COG and Germany data sety

We spphbed modersted tlest in Limma package 1o the expression
data of the Germany data set and anked genes based on their FDR
values, We then compared the most dillerentially expressed penes
corresponding to the survival status in the COG snd Germany dala

set and lound no common genes for the given DE gene cutofl

(FDR<0.2 and fold change| = 1.3; DE snalysis dased on the sepa-
rately areprocessed expression data for cach data set, Table 2 amd
S6).

Table 2. Number of the commoe differental’y expeessal genes belwoeen
the COG and Genany dats sels
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Data warenouse and business intelligence
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CRDW - Special considerations

 Preliminary data

« Cohort definition

» Data element identitication
« Aggregation / normalization

 Analysis and interpretation
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CRDW - Preliminary data / Cohort identification

» |t can be hard to identity cohorts O/f

 CRI has specialists to help

» Reviewers like to see preliminary |dent|ﬂcat|on
of cohorts - “Can they really get the data”

e Sometimes new data have to be sourced
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CRDW - Data element identitfication

» |dentitying elements to pull from the

i NextGen EMR: John Dokes - [06/26/2007 12:00 PM : "Master Im"]

]  J o ‘
@ File Edit Default Yiew Tools Utilities Window Help - 8 X
EIU & & | > | [main Ofiice ~||Barclay, Joseph MD ~| gﬂllnﬁy I% E h%'v
~ =

== @7l [ Patient: John Dokes Age: 47 DOB: 03/14/1980 a2l
lm pr”‘ﬁ“’;—i“m" Current Provider: Joseph Barclay MD Gender: Male Current Encounter: 06/26/2007 ) /; ‘33 | j l
HOME ; =
7 /, Reason(s) for visit Brief Visit Chronic Problem List Add new problem I N I | Ei J
Demographics (+ Hew patient L Newy &) Loc!
i th t S £ g ; | cough FU I~ [Chronic Problem [Code =
. : g : Established patient | headache Fu [ 06/26/2007 12:00 PM
C:I_IS:S OClIIIvlelItMIOII Specialty l M i FU | @ Master Im
. o le . um::lmy Visit Type | Office Visit | Fu |~ =] Master Im Vitals
| View Results ) [ U R Medication
Allergies Historian selt ! Fu 2 Adult Office Visit
‘ Immunizations Referring MD | PCP Info Add to today's assessments 7 =] Disease Mngt
Past Medical History | | Alerts Patient Service info
Family History -
Social History Vitals  Vital Signs Outside Hormal Range Add Hew Vital Signs  Expand Vital Signs
Health Maintenance Date / Time [TempF [Tempc [BP [Puse |Rhythm |Respiration [Htin  [Htcm  [wtib [wtkg [corte
HPI !/ Problem List 0642672007 12:00 PM 96.4 130/90 80 regular 16 71.0 216.00 dress
Review of Systems Ki >l
Physical Exam Medications | Ho Medications Comment Allergies Vv Ho Known Allergies Comment
® ® Procedures Medication |Dose |Sig Codes |Start Date [StopDate | |Ingredientisliergen |Brand Name
Assessment SIMYASTATIN 10MG 1T PO OD I I
Disease Management
Plan / Lab /OS /Diag
Document Library
E&M Coding
| Health Monitor: Set Health Maint Protocols Set Di Management Protocols TobaccoUser: * yes (™ quit ‘ s
Coumadin 4 Due: Due: Due: Due: - -
Adult Office Visit Physical Exam I Tetanus 1 Eye Exam 1! ALT/AST F Custom v IZJ
Echocardiogram Lipid Panel | 0g/26:2007 PSA Test I Foot Exam I CPK I
Nutrition Assessiment Colonoscopy i HgbA1C I Urinalysis | 08/26/2007 = -
Stress Master Sigmoidoscopy il BMP Fasting i Urine Micro I %"E [&\
[ J [ ] FOBT x3 7] EKG| 0B/26/2007 TSH 7 = :
Stress Nuclear Influenza Vac 1 Stress Test i PFT I S %k‘
‘ Pneumo Vac 1 Echocardiogram| ggi2g/2007 |Chest X-ray 1t ‘E f,ﬁ‘j
- - 2 T e
gj Preview H Offline t‘ &
<
Ready 06/26/2007

elements in the grant is essential
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CRDW - Data aggregation and normalization

Data1 abc def
Data2 | ghi jki
Data3 | mno par
Data4 | stu VWX

<tfoot> 501 A (%

<tbody>
Data1 abc def
Data2 | ghi jki
Data3 | mno pqr
Data4 | stu VWX

<tfoot> (51 010 (I

Data1 abc def
Data2 | ghi jkl
Data3 | mno pqr
Datad4 | stu VWX

<tfoot> XN HIEID X

Data1 abc def Data1 abc def
Data2 | ghi jki Data2 | ghi jkl
Data3 | mno pqr Data3 | mno pqr
Data4 | stu VWX Datad4 | stu VWX

<tfoot> 251 1A [T

<tfoot> I 01 A I

<tbody> <tbody>
Data1 abc def Data1 abc def
Data2 | ghi jki Data2 | ghi jkl
Data3 | mno pgr Data3 | mno pqr
Datad4 | stu VWX Datad4 | stu VWX

<tfoot> (5 0101 [I%

<tfoot> (251 01018 [I%

<tbody>
Data1 abc def Data1 abc def
Data2 | ghi jki Data2 | ghi jkl
Data3 | mno pqr Data3 | mno pqr
Datad4 | stu VWX Datad4 | stu VWX

<tioot> X0 AT I

<tfoot> 5 0101 (%

Soarch1

1/2 3/ 4 5 next> last>> 20 B 1 of 89 Pgs (1764 Rows) ’ Reload [ Options ~
Label Project Date MIF Age Gender Subject Hand YOB Education Ses
ResultsSbj01 100RunsPerSubj U
PR ADHD200 U 9956994

50782592_BWH |Calib 2009-01-01 |M 45 male 50782592 right 1964 21
50782592 DUKE |Calib 2009-01-01 |M 45 male 50782592 right 1964 21
50782592_DUKE2 | Calib 2009-01-01 |M 45 male 50782592 right 1964 21
50782592 MGH | Calib 2009-01-01 |M 45 male 50782592 right 1964 21
50782592_MGH2 |Calib 2009-01-01 |M 45 male 50782592 right 1964 21
50782592_UCI Calib 2009-01-01 |M 45 male 50782592 right 1964 21
50782592_UCI2 Calib 2009-01-01 |M 45 male 50782592 right 1964 21
50782592 _UCSD |Calib 2009-01-01 |M 45 male 50782592 right 1964 21
50782592_UCSD2 | Calib 2009-01-01 |M 45 male 50782592 right 1964 21
58259524 BWH |Calib 2009-01-01 (M 41 male 58259524 right 1968 21
58259524 DUKE |Calib 2009-01-01 (M 41 male 58259524 right 1968 21
58259524 DUKE2 | Calib 2009-01-01 |M 41 male 58259524  |right 1968 21
58259524 _MGH Calib 2009-01-01 |M 41 male 58259524 right 1968 21
58259524 MGH2 |Calib 2009-01-01 |M 41 male 58259524 right 1968 21
58259524 _UCI Calib 2009-01-01 |M 41 male 58259524 right 1968 21
58259524 UCI2 |Calib 2009-01-01 |M 41 male 58259524  |right 1968 21
58259524 _UCSD |Calib 2009-01-01 |M 41 male 58259524 right 1968 21

Taking the complex, multidimensional data from the CRDW and creating

should be included in the budget for data acquisition
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CRDW - Data analysis and interpretation

Surface Plot of Test3

A

" Search 1 1000 samples of N(p = 0.0 = 1) ey 11

A\ RS CAT R o
100 _ SN
<pev 1 2 3 4 5 next> lest>> | 20 [B) 1089 Pgs (1764 Rows) | Reload Options ~ a0 + :| ; ““s\{\‘\“\‘ A ‘v' W
[ ] &z‘\\\“‘""ﬁ J&" A ' “
Label Project Date M/F Age Gender Subject Hand YOB Education Ses 80 F 5 “g; ' BT
ResultsSbjo1 | 100RunsPerSubj u 0L il TS
¢ (1 ADHD200 u 9956994 | .
50782592 BWH | Calib 2009-01-01 | M 45 male 50782592 | right 1964 |21 g o0p g
50782592 DUKE |Calib 2009-01-01 | M 45 male 50782592 | right 1964 21 ,-::‘__ 50 F g
50782592_DUKE2 | Calib 2009-01-01 | M 45 male 50782592 | right 1964 21 g - e
50782592 MGH | Calib 2009-01-01 | M 45 male 50782592 | right 1964 21 o 40T ]
50782592 MGH2 |Calib 2009-01-01 | M 45 male 50782592 | right 1964 21 0 F -
| |s0782582_uci | Calib 2009-01-01 | M 45 male 50782592 | right 1964 21 201 )
‘ |s0782592_UcCi2 | Calib 2009-01-01 | M 45 male 50782592 | right 1964 21 |
50782592_UCSD | Calib 2009-01-01 |M 45 male 50782592 | right 1964 21 10 .
50782592_UCSD2 | Calib 2009-01-01 |M 45 male 50782592 | right 1964 21 o = 16,000,000
58259524 BWH | Calib 2009-01-01 [M 41 male 58259524 | right 1968 21 -4 -3 -2 -1 0 1 2 3 { 12,000,000 |
58259524 DUKE | Calib 2009-01-01 |M 41 male 58259524 | right 1968 21 Value '
58259524 _DUKE2 |Calib 2009-01-01 |M 41 male 58259524 | right 1968 21 11,000,000
58259524 MGH | Calib 2009-01-01 |M 41 male 58259524 | right 1968 21
58259524 MGH2 |Calib 2009-01-01 | M 41 male 58259524 | right 1968 21 0,00 C-plot
58259524 UCI | Calib 2009-01-01 | M 41 male 58259524 | right 1968 21 7000000 |
58259524_UCI2 | Calib 2009-01-01 | M 41 male 58259524 | right 1968 21 Y
58259524 UCSD | Calib 2009-01-01 |M 41 male 58259524 | right 1968 21 5,000,000 = 500,000
.............. eiiete PRI e . PSP PR e R " - 450}000
- 1 400,000
b = Beplot{ 250 000
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Dat lysi o t| d ti | N
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dla ahnalysis Can be COSlYy an Ime-consuming. o |
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Consider adding an analyst to your budget vs. chargeback
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Applications / Special projects

Ao
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Applications - Special considerations

 Multi-site data collection, transter, and
storage

» REDCap usage

. Application development and e
programming
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Applications - Multi-site data collection, transfer, and storage

» |t multiple sites enrolling, then there are
special considerations for IRB, contracts,
data use agreements, and application
development

» These must be tackled long before your
proposal is submitted
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REDCap

4 Anaemia | REDCap

fREDCap

% Logged in as admin | Log out

&P My Databases
4 Database Information

Data Entry Forms

Demaographics
Applications

Tl Calendar
s Data Export Tool
«= Data Import Tool
L") Data Comparison Tool
1= Logging
File Repository
£ UserRights
g Data Access Groups
“4 Record Locking Customization
@. E-signature and Locking Mgmt
K2 Graphical View & Stats
1| Report Builder

Database Setup / Design

=% Online Form Editor

and Data Dictionary Upload
- Add or modify database Relds using the
online and offline methods

¢~ Control Panel & Settings

- &,9, move to production, delete database,

enable scheduling, change database title

s Alanl,Favldawdifinca

A
=» Online Form Editor

The Online Form Editor will allow you to make databhase modifications to fields and data entry forms very easily using only
your web browser. Below you have the options to select an existing form to edit, to delete a form, to create a new form,
and to reorder your forms as they are displayed. NOTE: While in development status, all field changes will take effect
immediately in real time.
Existing data entryforms: Demographics

Madify | the fields on the form selected above, or rename the fu.

the form selected above (and all its ﬂeéd/s)////
a new form named  Enrolment to appear after « the selected form above
the form named = Demographics v toappear afer « the selected form above
& REDCap Shared Library

The REDCap Shared Library is a repository of data entry forms that can be downloaded and used in your REDCap databases.

Click the 'Download' button below to begin searching for forms in the library. In the library, you may view them on the web

page or dovwnload as a PDF, and then download them back into REDCap to save them in your database. 7wy it out!

Download | a new form from the REDCap Shared Library (search the library)
% Upload Data Dictionary

This module may he used for making changes to the database, such as adding new fields or modifying existing fields,
by using an offline method called the Data Dictionary. The Data Dictionary is a specifically formatted CSV (comma
delimited) file within which you may construct your database fields and afterward upload the file here to commit the
changes to your datahase.
Click the 'Browse' button below to select the file on your computer, and upload it by clicking the 'Upload File' hutton.
Once your file has been uploaded, changes will NOT immediately be made but will be displayed and checked for errors

(€

ta Aancnva that all Hha favrmaattina in vany Mata Nistianar in cavwant hafava affinial ahanane Aava raada ta tha datalhacas IF

(€

HIPAA-compliant data collection and storage
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Applications - REDCap

* It's easy to get a REDCap account - and it's free

e Non-BSD collaborators will need BSD accounts - and this
can take time (start early)

» Most form generation can be performed by the
Investigators

 CRI helps with complex forms and other needs

» We can help with boilerplate grant language for REDCap
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Custom application development / programming

e Do you need a website?
» How about a customized platform for data collection?
e Online tools?

« The CRI can build anything you need, but there must be
budget for programmer costs

» We can help estimate the budget anad write up the
relevant parts of the proposal
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Examples projects

» Data commons for pediatric cancer
« ECHO

* March of Dimes

« GAIN

* Thirty Million Words

« Genomic Prescribing System

DN CENTER FOR
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Systems and infrastructure - special considerations

» Off-site access

 Flexible / growing storage needs
« HPC access

« HPC consulting

e Virtual machines / servers
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Systems - Oftsite access

Do researchers outside of UChicago need
access to your data?

e Collaborator accounts take time to obtain -
aﬂd the CR' can he|p Jsername:

Adnministrator
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Systems - Growing / tlexible storage needs

» Some projects do not require much storage
in the beginning, but needs grow

» Consider the entire project, not just the first
year when crafting the budget for systems
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Systems - HPC

 There are many options for GARDNER AND TARBELL
HPC. CRI has one of the biggest
and fastest clusters on campus | Mid:::;jii::::
» CRI also has dedicated support S T
for helping your prepare your e
grant and complete your —
research = ———
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Systems - Virtual machines / servers
» Setting up and maintaining
VMs Is expensive

 CRI will help you develop
your budget

¢ There Is no cloud

It's jJust someone else's computer

* This is commonly left out o
grant applications/budgets
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Ways to get help

http://cri.uchicago.edu

CENTER FOR
RESEARCH Services Research Education & Training v About Q
INFORMATICS

NGTHEN YOUR FALL GRANT APPLICATIONS

t 1 for a free session on including informatics resources at all stages of grant preparation.

r— .
.
GET STARTED NOW
¥ AcQUIREDATA [ihl] ANALYZEDATA @ storepata

Explore clinical data available for research and We offer high-performance computing and Our storage is secure, standards-compliant, and
make a data request. advanced bioinformatics analysis for the most backed up daily.

complex datasets.
Clinical Research Data Warehouse CRI Data Storage
Cohort Discovery Bioinformatics Core

Computing Resources
e —— e
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Questions?
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