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@ LabKey at URMC Supported Projects

Multi-Center grants

Industry funded research projects
Biobanking
Departmental/Division wide

Reagent databases



@ LabKey at URMC

Infectious diseases
Autoimmune diseases
Lung development
Cancer
Clinical Interventions in Autism
Public Health (smoking/vaping)

Maternal and Children’s Health

Research Areas



Bio-Lab-Informatics-System (BLIS)
* Over 90 observational/registry studies, since 2010
* ~16,000 participants
e ~450,000 specimens (40 different primary specimen types)
* ‘omics and assay data integration

Biorepository for Investigation of Neonatal Diseases of
the Lung (BRINDL)

e ~72,000 samples
e ~200 donors
* Imaging and ‘omics integration



@ Philosophy

* Improve Research Team Collaboration & Productivity
e Participate as member of research teams
» User, processes and workflow focused

* Enable “Real-time” Data
* Visualizations, Analytics, Exploration, Sharing

* Enhanced Data Stewardship & Security (FISMA)

* Innovate Incorporating Best Tools and Practices



@ Philosophy

“Organizations which design systems ... are constrained to
produce designs which are copies of the communication
structures of these organizations.”

- Conway’s Law

Thus, the structure of a system will reflect the social boundaries of the organization(s) that
produced it, across which communication is more difficult.



@ Philosophy

Factors driving LabKey adoption at URMC

Single Lab -> Collaborative Science

Single Purpose -> Discovery and Reuse



Clinical Data

T"EDCap
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Clinical Data



@ Clinical Data Capture REDCap

1. Using the redcap module to import clinical
data in CDISC ODM format

2. Use the data integration module to write SQL
and ETL processes

v Restructure and subset the data

v" Calculated fields
v QC metrics



@ Clinical Data Capture REDCap

End User Study

ETL Definitions

SQL Queries

REDCap Study e REDCap




@ Custom REDCap Interactions

URMC developed module

. i3 [ + A — 1-58 of 58

Re d Ca p A P I S e rVI Ce O Name Flag Record Id Event Name Instance Id Field Name *° Status Comment Data File Url
O & ® RedcapFile-758 20 visit_1_arm_1 1 vial_label_file Processed 31 020-01.xlsx
/ I m pO rt a n d EXpO rt Re CO rd S O RedcapFile-757 19 visit_1_arm_1 1 vial_label_file  Processed %1019-01.xlsx
/ Down IOa d fl IeS O RedcapFile-756 & 18 visit_2_arm_1 1 vial_label_file Failed to process ERROR: duplicate key value violates unique constraint "pk_vial" %7 018-02.xlsx

Detail: Key (viallabel, samplecollection)=(CR001712 0001, 770) already exists.

/ Ru n RedCAP Re po rts O RedcapFile-755 18 visit_1_arm_1 1 vial_label_file Processed )018-01.xlsx
/ O RedcapFile-754 17 visit 2_arm_1 1 vial_label_file Processed % 017-02.xlsx
Down I Oa d Eve nts’ Arm S’ O RedcapFile-753 17 visit_1_arm_1 1 vial_label_file Processed %) 017-01.xlsx
Eve nt_ FO rm M a p pi n gs . Od RedcapFile-752 16 visit_2_arm_1 1 vial_label_file Processed %1 016-02.xIsx
O RedcapFile-751 16 visit_1_arm_1 1 vial_label_file  Processed #)016-01.xlsx
O RedcapFile-750 15 visit_2_arm_1 1 vial_label_file Processed %) 015-02.xlsx
. . . O RedcapFile-749 15 visit_1_arm_1 1 vial_label_file  Processed % 015-01.xlsx
C u Sto m ET L ta S k d efl n It I O n S Od RedcapFile-748 14 visit_3_arm_1 1 vial_label_file Processed %7 014-03.xIsx

v Export Records Task
v Download Files into DataClass
and process in LabKey



@ Clinical Data Capture

Custom Forms

URMC developed EDC framework built on LabKey JavaScript API

Electronic Data Captu Fé 0B cell tolerance mechanisms in human SLE

Eecione Composite Measures

Visit Information

0 s A ACR 87 DAS28
Diagnosis Information

Smoking History Tender joints

Immunosuppressive Meds

Concomitant Meds

Blood Draw

BM Aspiration

Tender joint count
Lab Test Results

Swollen joint count
Composite Measures

CRP

PGA VAS (from O=best to
100=worst)

DAS28-CRP score

DAS28-ESR score

10 mg/I

45 mm/h

4.05

4.89

Participant ID: 24888-2269

Swollen joints




Specimen Inventory



@ Specimen Management Many Sources

Excel spreadsheets

LDMS

BSI



@ Specimen Management

* Specimen accession and processing
* Freezer and location management

* Integration with BarTender

e Barcoding

* label printing



@ Specimen Management

One way: BSI -> LabKey

Pulled Nightly with

Custom Availability Rules

Want two way: LabKey <-> BSI

Specimen Requests -> Requisitions



Instrument and Assay Data



@ Experimental Data Assay Results

BioAnalyzer and Nanodrop QC

RNA QC Summary

: 0 < e 1-60f6

Sample Flag Project Sample Name  Volume After QC Nanodrop Concentration Nanodrop Yield Bio AConcentration Bio AYield 260/280  260/230 RIN
T s fCd140_1 26.8 32.36 867.24 22.86 612.79 212 9.7
F | fed1402 26.8 148.74 1.57 42.21 7.6
} : fCd140_3 26.8 256.47 5.51 147.77 9.7
j : fP_A_Plus_1 26.8 13.29 356.17 3.55 95.17 9.9
{ : fP_A_Plus_2 26.8 88.44 1.03 27.76 8.4
I fP_A_Plus_3 26.8 90.58 1.32 35.62 9.4




@ Experimental Data

Metadata Capture

lllumina Sequencing Run and Results

Specimen ID

A160TRJ7-12

B160TSH5-11

H160TSJD-12

J160TSZM-12

A160TT9Y-11

G160TT99-11

E160TTQR-12

F160TTPJ-11

J160TVOG-11

Primary
Type

BLD

BLD

BLD

BLD

BLD

BLD

BLD

BLD

BLD

Derivative Treatment

Type

XPA

XPA

XPA

XPA

XPA

XPA

XPA

XPA

XPA

Subadditive
Derivative

CD4

CD4

CD4

CD4

CD4

CD4

CD4

CD4

CD4

Flow Cell Id

C7RTAACXX

C7RTAACXX

C7RT1AACXX

C7RTAACXX

C7RT1AACXX

C7RTAACXX

C7RT1AACXX

C7RTAACXX

C7RT1AACXX

Lane

Index

CGAGGCTG-
CTCTCTAT

AAGAGGCA-
TATCCTCT

GTAGAGGA-
AGAGTAGA

TAAGGCGA-
GTAAGGAG

CGTACTAG-
ACTGCATA

AGGCAGAA-
AAGGAGTA

TCCTGAGC-
CTAAGCCT

GGACTCCT-
GCGTAAGA

TAGGCATG-

2 CTCTCTAT

Sample Ref Read 1 Sequence File

Human

Human

Human

Human

Human

Human

Human

Human

Human

3 sortedBlood_RNASeq/20150605_CD4/seqs/raw
/10_CD4_R1.fastq.gz

3 sortedBlood_RNASeq/20150605_CD4/seqs/raw
/11_CD4_R1.fastq.gz

3 sortedBlood_RNASeq/20150605_CD4/seqs/raw
/12_CD4_R1.fastq.gz

3 sortedBlood_RNASeq/20150605_CD4/seqs/raw
/13_CD4_R1.fastq.gz

3 sortedBlood_RNASeq/20150605_CD4/seqs/raw
/14_CD4_R1.fastq.gz

3 sortedBlood_RNASeq/20150605_CD4/seqs/raw
/15_CDA4_R1.fastq.gz

3 sortedBlood_RNASeq/20150605_CD4/seqs/raw
/16_CD4_R1.fastq.gz

3 sortedBlood_RNASeq/20150605_CD4/seqs/raw
/17_CDA4_R1.fastq.gz

3 sortedBlood_RNASeq/20150605_CD4/seqs/raw
/18_CD4_R1.fastq.gz

Assay Id

CD4 Season
3.2

CD4 Season
3.2

CD4 Season
3.2

CD4 Season
3.2

CD4 Season
3.2

CD4 Season
3.2

CD4 Season
3.2

CD4 Season
3.2

CD4 Season
3.2

Run Groups

Season 3

Season 3

Season 3

Season 3

Season 3

Season 3

Season 3

Season 3

Season 3




O Experimental Data

File share for QC and Analysis Reports

Multi@C

EXAMPLE REPORT

Project Type

Library Preparation
Sequencing Platform
Data Formatting
Data Cleaning
Genome Alignment

Reference Genome
Read Quantification1
Read Quantification2

RNA-seq

ClonTech v4

NextSeq550

bcltofastq-2.19.0

Trimmomatic-0.36, TRAILING:13 LEADING:13 ILLUMINACLIP:adapters.fasta:2:30:10 SLIDINGWINDOW:4:20 MINLEN:35
STAR_2.6.0c, --twopassMode Basic --runMode alignReads --genomeDir ${GENOME} --readFilesin ${SAMPLE} --outSAMtype BAM
SortedByCoordinate --outSAMstrandField intronMotif --outFilterintronMotifs RemoveNoncanonical

GRCm38 + gencode17

subread-1.6.1, featurecounts, -s 0 -t exon -g gene_name

.6.1, featurecounts, -M -s 0 -t exon -g gene_name

Report generated on 2019-08-09, 08:53 based on data in: /scratch/analysis/current_projects/Project_EXAMPLE

General Statistics

i Copy table Configure Columns Wi Plot Showing 48/, rows and %, columns.
Sample Name M Raw Reads % Dropped % Dups % GC M Seqgs % Aligned M Aligned % Assigned M Assigned
AR000651_0001 28.9 1.3% 81.1% 55% 286 63.1% 18.0 58.8% 25.7
AR000668_0001 29.3 1.3% 82.6% 55% 289 64.8% 18.7 61.3% 26.7
AR000669_0001 288 21% 68.0% 51% 28.2 75.2% 21.2 63.3% 228
AR000670_0001 257 1.2% 55.9% 50% 25.4 90.6% 23.0 65.1% 21.0
ARO000805_0001 30.7 1.3% 59.2% 50% 303 89.8% 27.2 70.1% 258
AR000811_0001 32.6 1.4% 83.6% 55% 322 63.3% 203 58.2% 294
AR000812_0001 295 1.5% 84.1% 55% 29.0 65.6% 19.0 65.5% 278
AR000813_0001 337 1.2% 70.2% 51% 333 80.8% 26.9 62.6% 285
AR000888_0001 297 12% 57.8% 51% 294 91.3% 26.8 69.6% 249

Analysis Reports



Dashboard and Reports



Dashboards Project Specific

Data Capture RSV Incidence Charts

Age by Sex
Record Status Dashboard
Inpatient RSV+ Enrolled -
Functional Status

100 — Inpatient RSV+ Enrolled - No
-1 Functional Status
504

Outpatient RSV+ Enrolled
Inpatient RSV+ Not Enrolled

setting Started Walk Through 80_]
® 70
g
Yearly Summary 60 ]
50
Year v Number Cases Number Enrolled Percent Enrolled
40
2019 310 310 100.00
2018 170 170 100.00 304
2017 57 57 100.00 20
10

T
View Incidence Data
Sex




O Dashboards BRINDL

comocnmmcs E us Left Block PEAS OC .
Bronch ght ock FFF 1
- 4 . -
1 day old Female Bronchus Right Mixed Ce CDE FBS DMSO 5
Unknown or Not Reported nmhined ~
] S Miixed Ce COEFBS DMSO 35
2.1kg Lobes
10 Left lower lobe Block PEAIS OCT 24
LLL Images _ ymoh Node Hila Block FF PE :

I DONOR INFORMATION o &

No own | d L¥Ymyg e B £ PE

No known lung diseass Paratraches Block FF PE 3
m Block PFAS OCT 3

Very Good Faratrachea
Right lower lobe Block FFI PE 22
Right middie be Biop Fé 1

T
|

s
E PATHOLOGIST REVIEW

RLL: Normal growth ’ achea Right Bloc FF PE
Septal expansion from hyperinflation, edema and Uvista

dilated lymphatics

— — —_— o Early remodeling few pulmonary areries

Focal aspiration of Squamaous debris

Aurolysis with sloughing of epithelium from some
bronchesles

170 University of Rochester 08/11/2016
IMAGE FOLDERS L R e
182 Cincinnati Children's 09/19/2016

CT Scan and Whole Lung 205 Seamnle Children's 10



Interactive Reports Quality Control

Participant ID Visit Name Functional Assesment Has Data Lawton Brody Has Data Barthel Has Data Mrc Has Data Gfi Has Data
B 4 Month followup v
kol 2 Month followup v X x X x
R 2 Month followup v 4 x x X
R 4 Month followup X v v v v
Casaan 6 Month followup X v v v v
i 2 Month followup X v v v x
ERREER 4 Month followup X v v v x
kdkckk 6 Month followup x v v v x Missing Records Plot ¢
kkrk 2 Month followup X v v v X
kkkk 4 Month followup X v v v X
bk 6 Month followup x v v v x Missing Records
Subjects with Missing SLE ACR Criteria on Enroliment
kkkk 4 Month followup v v v X v ) 9
Ciaaaa 2 Month followup x v v v x
N " " |
- 4 Month followup x v v v x 200 = = Unumospprssshe Medcatons £ & 1-1sofs0 <[>
180_|
omer 6 Month followup x v v v x B 10 Lab Test Result Participant Id Cohort
[<} = SLE ACR Criteria
8 140_| SLE SLEDAI-2K AREKKKRK KKK KK SLE
€ 1204 RA 1987 ACR Criteria
2 100_| RA DAS28 B — SLE
% 80|
g 60_| PR SLE
u— 40 _|
8 20_ R SLE
2 0
E T Fkkkkkkk kR kk SLE
= Enrollment
=z KkA KA KK ARE A SLE

AAKEEKKEKREKE SLE



(’_‘) Visualizations

Real-time Reporting

|}Tissues -

Sample Count

140004

120004

100004

80004

6000

4000

20004

Number of Available Lung Samples by Type

14755

{

Number of Available Non-Lung Samples by Organ and Type\

. Trachea-
Distal ExtraPul - o BI
Bronchi xtraPulmonary ymus | Spleen | og
Bronchus
>
# of donors B 164 40 s é
processed
FadN | RVAN | - =~ 1929 - . i | A

Donor Sex

Female

Male

The BRINDL repository has a total of 190 human donors.

Donor Age at Donation

Adult

£ Preterm
Infant

Child

Fullterm
Neonate

Neonates Demographic Summary: Table shows number of donors in each category

GRID VIEWS + REPORTS + CHARTS + EXPORT~ PRINT PAGING ~
Number of Age Group At Chronologic Age At Birth GA Sex Race
Donors Birth Donation
2 White
0 Black
0 Asian
1=1day }I :;A 0 Hawaiian or Pac Isl
2 ELGANS 1=7da <= 29 wks 0 0 American Indian or
ys
Unk Alaskan
0 More than 1 race
0 Other Race
0 Unknown Race
11 White
0 Black
11 =1day <, 0O Asian

Donor Age at Birth

Unknow

i
|
z

Cause Of Death

0 Trauma

1 Anoxia

1 Congenital Anom
0 Lung Disease

0 Other

0 Unk

0 Trauma
0 Anoxia



(® Visualizations

Clinical Adjudication Summary

Dataset: Final Adjudication Results (Form 10), All Visits t Transcriptional Profiling

Real-time Reporting

A g B [ & +

Groups View Specimens

a8

<@ Final Adjudicaton Send For Sequencing)

Microbiologic Category

Non infected

Viral + Bacterial

Viral alone

Bacterial alone

Clinical Syndrome Category

[Blank]

Non pneumonic
Pneumonia

Lung Disease Category

Asthma COPD No lung... [Blank]

804
704
60_|
50
40
304
204
10

90_,
80|
704

50_|
40|
30|
204
10

0_l

140_|
1204
1004
80_|
60_|
40_|
20_|

Microbiologic Category

Bacter; Noning Viral s, Viral,

Clinical Syndrome Category

Non pre, Preume,, Blanky

Hospitalization Category

AR

Non-inf...

140 _{
120
100
80_{
60_|
40
20

140 _
120
100_{
80_|
60_|
40
20

Final Microbiologic Comment

1 N

Definit... Probabl...

Lung Disease Subanalysis

NA No Yes

Clinical Syndrome Subanalysis
140
120
100

NA No Yes

Lung Disease Category

[Blank]

No lung disease

Asthma




@ Future Work

Integration with additional clinical data sources:
EMR and/or Clinical Data Warehouse

Better Integration with OMERO:

Image Viewing and Analysis

Managing Neuroimaging (fMRI) data:
Brain Imaging Data Structure (BIDS)

Integration with computational workflow engines:
Galaxy and CWL/WDL
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