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Outline

How to measure gene expression?
— Microarrays/RNA-seq

What are gene expression databases?
Which ones exist?

How do they differ?

How can they be used?

What needs to be taken care of?

What can | do with specialized databases?



Microarrays: the beginning of high
throughput gene expression
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Compartmentalized chips with
sequences bound to the
surface

Sample is applied to surface

Hybridizes to complementary
seguence

Hybridizations are quantified
— No binding, “no” signal

— Can only find what is specifically
searched for

— Usually represented as n x m
matrix



RNA-seq: the future of high
throughput gene expression
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Gene expression databases

* Repositories for gene expression data
— Mostly microarray and now RNAseq
— Primarily for storage
— Curated or un-curated
— Access to data on different levels:
* Datasets
 Individual levels
* Integrated databases
— Contain array data and additional data of the samples
— Array data tends to be more annotated
— More analytical tools
— Smaller (more QC and curation needed)

— Often no direct data access



Why do they exist

* Transparency/reproducibility of publications
— Journals require data to be available for analysis
— Nowadays raw data is required

— Databases offer single resource and standardized
access

* Data was generated for a specific purpose, but is
not limited to that purpose

— Can be reanalyzed in a different context
— Can be combined with other datasets
— Can be used as independent validation



Gene expression repository

examples

Gene expression omnibus (www.ncbi.nlm.nih/geo/)
— 1,117,462 samples, 3848 datasets

S NCBI  Resources ¥ How To ¥

GEO Home Documentation ¥ | Query & Browse ¥ | Email GEO

Gene Expression Omnibus %O

GEO is a public functional genomics data repository supporting MIAME-compliant data submissions. Array- and Gene Bxpression Omnibus
sequence-based data are accepted. Tools are provided to help users query and download experiments and curated gene
expression profiles.

Array express (www.ebi.ac.uk/arrayexpress/)
ArrayExpress — functional genomics data

ArrayExpress Archive of Functional Genomics Data stores data from high-throughput functional genomics experiments, and provides these

data for reuse to the research community. ° ?32231 eeeeeeeee
sssssss

Browse ArrayExpress © 40.97 TB of archived data

Princeton University MicroArray database (PUMAdDb)
— 40084 experiments, 6598 made public

NCBI SRA, ENA and Princeton HTseq for NGS data



What is in a gene expression

database?
* Gene expression data in different forms:
— Resolution:
* Gene level

* Transcript level

* Exon level
— And / or raw data

— Comprehensiveness
* Targeted arrays
* Whole genome arrays

— Different platforms (microarrays, RNAseq)

* Generally only gene expression, may have limited
sample information



Where does the data come from?

Expression profiles of
— Patients

— Model systems

— Cell cultures

Data used for publication

— Most journals now require raw data submission
— Very coarse quality control (peer review)

— QC depends mostly on authors

Datasets submitted without publication
— Little or no QC

Most datasets are tailored towards a specific
guestion



Example: GEO GSE32591

Go to http://www.ncbi.nlm.nih.gov/geo/
Enter GSE32591 into search box
Click on “Analyze with GEO2R”

— How would you set up the groups for analysis?
— What do you get?

e Does that make sense? How can results be verified?

Go to “value distribution” tab
— What do you see?
— What are possible explanations?



GSE32591

@® www.ncbi.nlm.nih.gov/geo/geo2r/?acc

€

» Define groups

» Samples

Profile graph R script

Options

|

Value distribution

GEO2R

Calculate the distribution of value data for the Samples you have selected. Distributions may be viewed graphically as a
box plot or exported as a number summary table. The plot is useful for determining if value data are median-centered

across Samples. and thus suitable for cross-comparison. More___

Export

View

GSE32591/GPL14663, selected samples
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What can be done with GEQO?



What can be done with GEO?

* Programmatic access for data download

— http://www.ncbi.nlm.nih.gov/geo/info/
geo_paccess.html (GEO)

— http://www.ebi.ac.uk/arrayexpress/help/
programmatic_access.html (ArrayExpress)

* Pre-computed analyses and on the fly
analyses

— Search by gene across all GEO experiments

——
==

— Search by experiment to retrieve cluster analysis

i

— Search by gene sequence for matching
expression profiles

* Described by Barret and Edgar, Methods Mol. Biol. 2006
“Mining Microarray Data at NCBI’s Gene Expression
Omnibus (GEO)”

— http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1619899/
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What questions can be answered?



What questions can be answered?

* |f you download: anything
— Only limited by your knowledge, skills, resources
* Pre-computed results
— Preselected analysis methods/ sample groups
— Generally within one dataset
* On-the-fly analyses
— Sets of genes that cluster in under conditions given
— Sample properties may not be entirely transparent.



What can be answered by doing it
yvourself?



What can be answered by doing it

yvourself?
* The quality of the data
— Is part of the data low quality?

— Does some of the data not fit into the set (e.g. batch
effect, outliers for other reasons)

— |s it adequately processed?
e What is the relationship between expression data
and non-expression variables?

— How does my gene (of interest) associated with
experimental treatments, clinical parameters?

 What are patterns across datasets?

— Does my finding hold up across similar analyses in
independent datasets?



Why do you have to do it yourself?

* Quality control:

— QC parameters are often glossed over in papers
and in micraorray submissions

— For Affymetrix QC modules are available, freely
available and widely accepted in the bioinformatic
community

— Other array types have distinct, but also similar
properties

— http://www.nature.com/nbt/focus/maqc/index.html

* Relations to non-expression data variables

— Data is often not standardized within fields



Why not?
* Analysis across datasets:

— Need to find a common standard for identification
— Values need to be made comparable

* If absolute expression values used, dynamic range can
be a problem

* |s ratios used, information about expression level lost

— Non-expression data even worse



Who is the target group for doing it

yourself?

* Users with experience in expression data
— Crucial information (STUFF) is missing




Why is this a problem?

 Excludes investigators with good hypotheses but
lacking bioinformatic skills

www.VADLO.com & 2000 Randy Glasbergen.
www.glasbergen.com
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“Must be a clinical fellow.”

"The computer says | need to upgrade my brain
to be compatible with microarray data analysis."



How to fix that?
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How to fix that?

e Specialized databases

— Datasets are easier to find

* Datasets relevant to specific areas are collected in one place
— NephroSeq for renal disease

— Oncomine for cancer
— Datasets are standardized and expertly curated

e Controlled vocabulary is introduced for non-expression data

e Curation of expression possible by introducing standardized
references and data transformations across datasets
— Gene IDs/Gene Symbols as references

— Z-transformation or median centering of log transformed expression data



Nephroseq ( www.nephroseq.org

X )
Nephroseq
login

USERID:

ll |

PASSWORD:

« Forgot password? 5
c Login
+ Not a user? Register now! [_EJ

about

Nephroseq is supported by the Applied Systems
Biology Core as part of the University of Michigan
O'Brien Renal Center. The primary goal of the
Applied Systems Biology Core is to provide to the
renal research community a platform for
integrative data mining of comprehenszive renal

disease gene expression data sets, in order to:

1. Define molecular characteristics /features in the
circulation or kidney and associate them with
known disease phenotypes so as to obtain a better
understanding of the pathophysiology of a specific
renal disease

2. Identify markers of dizease progression and

treatment response [i.e., biomarkers)

UNIVERSITY OF

MICHIGAN

Welcome to Nephroseq

Developed for the renal research community, Nephroseq is a platform for integrative data mining of
genotype/phenotype data, with optimized workflows that lead from search to visualization and from
question to answer to next question:

» The expression of a gene is highly correlated with well-known podocyte genes. Is the gene functionally important
in glomeruli?

» A geneissignificantly differentially expressed in a subset of disease patients. Is the gene associated with a certain
phenotype, severity or sub-category of the disease?

» Asetof genes is significantly up-regulated in disease patients. Are the disease genes inversely related to the
target profile of a compound/drug?

ABOUT NEPHROSEQ

Originally a collaborative effort, Nephroseq is now solely developed and maintained by the Applied Systems Biology Core at the University of Michigan. This
resource combines a wealth of publicly available renal gene expression profiles - gathered and curated by an experienced team of data scientists,
bioinformaticians, and nephrologists - with a sophisticated analysis engine and powerful web application designed for data mining and visualization of gene
expression data.

Nephroseq provides researchers with a rich set of publicly available renal gene expression data, packaged with the tools and interface necessary to analyze
it, all aimed at seeking answers to questions and advancing a molecular understanding of kidney disease to ultimately improve clinical outcomes.

In particular, Nephroseq provides unique access to datasets from the Personalized Molecular Nephrology Research Laboratory incorporating clinical data
which is often difficult to collect from public sources.



Oncomine (www.oncomine.com

Qoncomine

www.oncomine.org )

login

USER ID:

PASSWORD:

« Forgot password?

« Not a user? Register now! w

news

Visit our newsroom to find out about the
latest developments at Thermo Fisher
Scientific.

Did you know that you can include the
fee for Oncomine Research Premium
Edition in US federal grant applications?
Contact us for more information.

events

Whether it's a conference, trade show, or
webinar, you wil find us at these events.

Oncomine™ Research Edition: 715 datasets and 86,733 samples

Design better experiments:.

Gain more insights.
Prepare to publish faster.

With Oncomine™ Research Premium Edition, you can:

Design better experiments...Answer more questions with fewer experiments, select the
most promising gene or cell line, and test your hypothesis.

Gain more biological insights...Discover novel targets for therapeutic development,
interrogate gene expression profiles, and identify drug and biological interactions.

Prepare to publish faster...Validate your results faster, visualize data easier and make
connections to dinical significance.

The Oncomine™ Platform—from web applications to translational bioinformatics services
—provides solutions for individual researchers and multinational companies, with robust,
peer-reviewed analysis methods and a powerful set of analysis functions that compute
gene expression signatures, dusters and gene-set modules, automatically extracting
biological insights from the data. It has become an industry-standard tool cited in more
than 1,100 peer-reviewed journal artides. The Oncomine Platform has been used as a
foundation for ground-breaking discoveries with unique features that indude:

Scalability — with 700+ independent datasets

High quality — with expertly curated data

* Consistency — with arich, extensive and controlled ontology of terms

Standardized analysis — with conventions that assure dear and consistent
interpretations of results

Oncomine Research Edition remains free to the academic and nonprofit cancer research
communities.

iontorrent

by Thermo Fisher Scientific

The Origin of the Oncomine Platform

The Oncomine Platform was conceived by physicians,
scientists, and software engineers at the University of
Michigan. It was commercialized by Arul Chinnaiyan and
Dan Rhodes in February 2006 with the goal of building a
version that would have a greater ability to impact drug
development and clinical practice.



NephroSeq and Oncomine

* Pros:
— Each focus on one area of interest
— Clinical data for many individual samples available

— Advanced analysis using integrated systems biology tools in a pre-defined
automated manner

— Meta analysis possible
— User friendly, free accessible for academic users

— Hypotheses-generating

e (Cons:
— No raw data download
— No programmatic access

— Only predefined analyzes
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L ge ) rofiling f her micro-d gl ul I - Identification of urinary protein
al gene expression profiling from either micro-dissected glomerular samples (n=55) or biomarker for Chronic Kidney

()
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— Differential Analysis (26) ed as having either an APOL1 high-risk (2 risk alleles) or low-risk (0 or 1 risk alleles) genotype http://waww.ncbi.nlm.nih.gov/pub

+ Demographics Anal; ose expression was significantly different for those with a high-risk genotype (2) sets of genes
shed 2015

Donor Type Analy

From the June, 2015, ADA meeting:
phase Il clinical trial successful in
Diabetic Kidney Disease

tsonline.com/pp!

G Analysis (18) . _
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*+ Indices Analysi identify transcripts differentially expressed in IgA nephropathy patients. Published 2015/
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. .
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Dataset Filters &
Welcom htto
Concept Filters ' € LU NEpniTusey:
This application is a web-based analysis engine for molecular biology researc nd clinician scientists who study renal disease and related disorders. Nephroseq ISN Nexus Symposium:
gives access to renal genome-wide gene expression datasets generated by the renal research community. This tool is especially powerful because the data are Translational Inmunology in

already pre-analyzed and datasets include clinical data. The 3-paned user interface moves users from left to right within the application to choose data, sort and Kidney Disease
prioritize analyses, and visualize and export results.

http:

Analyses that are available include:

o Differential Expression: Identify over- or under-expression for a particular gene

® Coexpression: View genes that are coordinately expressed with your gene of interest across a dataset
e OQutlier: Identify outlier patterns where a gene is highly over-expressed in a fraction of samples

® Concept Association: Identify significant overlap between gene sets that represent underlying biology

In addition, users have the ability to upload gene lists to use as filters and export data and visualizations directly to Excel, PowerPoint and SVG.



Two Search Options

* Gene specific search:
— Gene

e Dataset search:

— Specific conditions/diseases



NPHS2: encodes podocin,
a podocyte specific protein

Gene Search

Gene summary view

VAN .

Nephroseq

visualize
Gene Summary

INPHSZ Q)

Se

i~

ESHOLD (P-VALUE): |1 =

THRESHOLD (FOLD CHANGE): 'I

THRESHOLD (GENE RANK):

OTHER VIEWS: )

EXPORT: p

Outlier Analysis (11}

+ Group

+ Donor Type

+ Tissue Type

+ Dataset Type
Sample Filters
Dataset Filters
Concept Filters

1= 1 1+

"

filter Disease Summary| h .
X D onor roup ndices athology issue
[ X] " 95 elllograp ICS D G Ind Pathol Ti
Type Type
X Gene: 5 = o -
2z o 5 = £e
Dataset/Disease type 2.3 | %2 s || 2| ¢
x X £ x x 2 =
s | 38| &f 3 235 | g35 | = «& | 55 2 « | odss 57
Priman FIErs T < = & &4 <0 | e 2 2= Ga T & = =320 eF
~ Analysis Type Aging -
Coexpression Analysis (11} Diabetes
— Differential Analysis (11} .
Hypertension
+ Demographics Analysis (10) 10AN n
gAN
Group Analysis (6} Lupus
+ Indices sis (
Indices Analysis (1) Normal Tissue Panel “
+ Pathology Analysis (8) Transplant
Tissue Type Analysis (5) Significant Unique Analyses 1 3
+ Treatment Analysis (1) Total Unique Analyses 21 3 30 21 0 16 0 2 1 15 36

Qutlier

15 10 10 5 1
EEOOCODOM
-— —

C s cetermined by the

analysis may be counts

e rank percantile for the analyses within the call.

ore tha

cancar typa.



y AEPHROMINE

Gene Search

Gene summary view

Weicome, wenjun Ju.  (alitialll) WIS C ol

search

INPHS2 Q]
filter

X} 2 (365

X Gene: NPHS2

X Analysis Type: Tissue Type Analysis
X Dataset Type: Normal Tissue Panel

Primary Filters 1
— Analysis Type
Coexpression Analysis (2)
— Differential Analysis (2)
+ Demographics Analysis (1)
Tissue Type Analysis (2)
Qutlier Analysis (2)
+ Group
+ Tissue Type
+ Dataset Type
Sample Filters
Dataset Filters
Concept Filters

1= 1+ 1+

=

visualize
Gene Summary OTHER VIEWS: )
THREW { - jo. THRESHOLD (FOLD CHANGE): | 1.5 |  THRESHOLD (GENE RANK): ATA TYPE: 2 EXPORT: )
Disease Summary for NPHS2
Demographics Donor Croup Indices Pathology Tissue |Treatment Outlier
Type Type
' c
= o e
nalysis Type by Dataset Typ . - g - % n E 5 n § s
ke z =l .32 & P E) E = e
>ux vE sxt SxT =4 £ = o w o3<cu =1
w Tuy UE x £48 2ys = 2=} s E 5 = £acl %
< S22 | &5 & 125 | SE2& 2 52 Ga T & £ | =320 SE
Aging
Diabetes
FSGS
Hypertension
IgAN
Lupus
Normal Tissue Panel
Transplant
Significant Unique Analyses 2 1 7 1 22 out of 33 analyses meet your threshold for NPHS2 24 1 4
Total Unique Analyses 21 3 30 21 0 16 0 2 1 15 0 |In2outof2datasets 1 22
Dataset Type: Normal Tissue Panel
Analysis Type: Tissue Type
1.5 10 10 5 1
olor is determinad by the ene rank percantile for the analyses within the cell

E: An analysis may be cou re than one cancer typa.

22 out of 33 analysis meet your
threshold for NPHS2 in 2 out of 2

datasets



Four Basic Analysis Modes

Differential expression
Co-expression analysis

Outlier analysis
— Heterogeneity within predefined groups

Concepts analysis
— Gene set (Nephromine & third-party sources)



Gene Search

Differential expression

(Box graph)
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HUMAN PROTEIN ATLAS**
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e.g. CD44, ELF3, KLK3, or use Fields to search specific fields such as
protein_class:Transcription factors or chromosome:X

Glomeruli




Correlation with clinica
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Gene Search
Outlier analysis

Outlier analysis helps to identify an expression profile where differential
pattern is only seen in a fraction of samples of all patients within a disease

type.

Why do we need it: 25% of patients show over-expression of a gene. This
gene may not generate a significant p-value in a t-test comparing DN relative
to normal kidney.

How to do it: Transform all samples within a dataset, so that genes could be
ranked by their expression from high to low. The data transformation is
performed at certain percentile bins (75, 90 & 95%), and a line is drawn at the
percentile of that analysis to define outliers.

For example, in an outlier analysis at the 75th percentile, the system draws a
line at the point at which only the top 25th percentile samples extend above
it.



Gene Search
Outlier analysis
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VCAN Expression in Schmid Diabetes

s at 75th Percentile, Grouped by Group

S
7 (in top 1%) COPA: 4,228

|204620_s_at vl

3.0

2.5

2.0

15

75%

1.0

0.5

0.0

log2 median-centered intensity

-0.5

-1.0

Controls

Diabetic

egend
1. Cadaveric Donor Control (4)

2. Healthy Living Donor (3}

Schmid Diabetes
Diabetes 2006/11/01
mRNA

Human Genome U133A Array

3. Minimal Change Disease (4)
4, Diabetic Nephropathy (11)

22 samples VCAN Information

12,624 measured genes Reporter Information



Differential expression — Dataset search

concepts

e m datasets
ORDER BY:
I u on: v
fllter Compare ear Al
L selected 16 (121 Flechner Transplant is2)

X Analysis Type: Differential Analysis

Primary Filters
— Analysis Type

Coexpression Analysis (16)

+ Demographics Analysis (14)
Donor Type Analysis (1)
Group Analysis (9}
+ Indices Analysis (3)
+ Pathology Analysis (11)
Tissue Type Analysis (8)
+ Treatment Analysis (1)
Qutlier Analysis (16)
+ Group
+ Donor Type
+ Tissue Type
+ Dataset Type
Sample Filters
Dataset Filters
Concept Filters

1 1 1+

Cadaveric Donor Kidney Specimen: Acute
Rejection vs. No Rejection

3--o0--o0--o-aooa-oaa--o-o-o-a-a--go-0o0a00g-o

Cadaveric Donor Kidney Specimen: Age
Cadaveric Donor Kidney Specimen: GFR (MDRD)
Cadaveric Donor Kidney Specimen: Sex

Cadaveric Donor Peripheral Blood Lymphocyte
Specimen: Acute Rejection vs. No Rejection

Cadaveric Donor Peripheral Blood Lymphocyte
Specimen: Age

Cadaveric Donor Peripheral Blood Lymphocyte
Specimen: GFR (MDRD)

Cadaveric Donor Peripheral Blood Lymphocyte
Specimen: Renal Dysfunction vs. No Rejection

Cadaveric Donor Peripheral Blood Lymphocyte
Specimen: Sex

Cadaveric Donor Tissue Type: Kidney vs.
Peripheral Blood Lymphocyte

Kidney Specimen Donor Type: Living vs.
Cadaveric

Living Donor Kidney Specimen: Age
Living Donor Kidney Specimen: GFR (MDRD)

Living Donor Kidney Specimen: Renal Dysfunction
vs. No Rejection

Living Donor Kidney Specimen: Sex

Living Donor Peripheral Blood Lymphocyte
Specimen: Age

Living Donor Peripheral Blood Lymphocyte
Specimen: GFR (MDRD)

Living Donor Peripheral Blood Lymphocyte
Specimen: Renal Dysfunction vs. No Rejection

Living Donor Peripheral Blood Lymphocyte
Specimen: Sex

I'ivine Nonor Tissue Tvne: Kidnev vs. Perinheral

visualize
Differential Analysis

GROUP BY: I Group (Cadaveric Donor Kidn
SHOW: IOnry Samples in Analysis vI

112131415-=

Comparison of All Genes in Flechner Transplant
Over-expression in Cadaveric Donor Kidney Specimen: Acute Rejection vs. No Rejection
(log2 median-centered intensity)

Rank P-value Fold Change Gene
1 2.26E-8 151 NIPAL3
2 2.20E-7 1.41  STXBPSL
3 3.33e-7 151 KSR1
4 3.53E-7 151 SRC
S 4.04E-7 1.68 LLCLL
6 4.45E-7 173 FSTL4
7 6.21E-7 1.43 ARID 3A
8 7.71E-7 2.02 CYP1Al
9 7.93E-7 1.44 RIN1

10 9.63E-7 1.63 PDGFB
11 1.10E-6 2.14 SKI
12 1.28E-6 152 COL11A2
13 1.36E-6 1.81 PTCH1
14 1.93E-6 1.63 ZNFG46
15 2.13E-6 155 COL2A1
16 2.22E-6 1.42 KISS1
17 2.29E-6 1.39 TEL3
18 2.31E-6 1.49 CYP2C18
19 2.44E-6 1.47 MAST1
20 2.52E-6 1.34 PCDHGC3
21 3.14E-6 1.40 BRF1
Legend

1. No Rejection (5)
2. Acute Rejection (6)

Least Expressed Most Expressed

EREEROOO0O0O0000MNN

[ Mot measured

dors are z-5c

ict relative values within rows. They cannot
to compare valt

Flechner Transplant
Am J Transplant 2004/09/01
mMRNA 8,603 measured genes
Human Genome U95A-Av2 Array

62 samples

OTHER VIEWS: )

+ PRIMARY CONCERT: ) EXPORT: p

Reporter Gene
37850_at NIPAL3
34130_at STXBPSL
1716_at KSR1
1938_at SRC

804 _s_at LLGL1
34518 _at FSTL4
35913_at ARID3A
1024 _at CYP1Al
1777 _at RIN1
1573_at PDCFB
1918_at SKI
1027_at COL11A2
836_at PTCH1
39863_at ZNF646
598_at COL2A1
1645_at KISS1
41603_at TEBL3
1477 s_at CYP2C18
35962_at MAST1
657_at PCDHGC3
141 s_at ERF1



Differential expression — dataset
search — compare analysis

* Compare different analyzes
* Data is standardized on upload (centered to 0 and standardized by variance)

* all features are mapped to common identifier (EntrezGenelD)

datasets concepts visualize
search N E . . n
| Differential Analysis
I GROUP BY: I
0 sHow: | Only + PRIMAR
filter .
112131415+
[ X] 16 121 Flechner Transplant (s2) X )
Comparison of All Genes in Flechner Transplant
X Analysis Type: Differential Analysis r g:j":"':;gn:.!:_°r;z :;?gfg'i::e:'”‘e": GELID Over-expression in Cadaveric Donor Kidney Specimen: Acute Rejection vs. No Rejection
- o - (log2 median-centered intensity)
- Cadaveric Donor Kidney Specimen: Age
Primary Filters T - Cadaveric Donor Kidney Specimen: GFR (MDRD) Rank P-value Fold Change Gene Reporter Gene
— Analysis Type - Cadaveric Donor Kidney Specimen: Sex 1 2.26E-8 1.51 NIPAL3 37850_at NIPAL3
Coexpression Analysis (16) [~ Cadaveric Donor Peripheral Blood Lymphocyte 2 2.20E-7 141 STXBPSL 34130_at STXBPSL
i Specimen: Acute Rejection vs. No Rejection 3 3.33E-7 1851 KSR1 1716.at KSR1
— Differential Analysis (16) - e .
[~ Cadaveric Donor Peripheral Blood Lymphocyte 4 353E-7 151 SRC 1938_at SRC
e . . ysis ( 5 men: Age
*+ Demographics Analysis (14) - P Ao 5 4.04E-7 1.68 LcLy 804_s_at LLcLL
Ty ysis ( Cacaveric Donor Peripheral Blood Lymphocyte
Donor Type Analysis (1) Specimen: GFR DRD, ymphocy 6  4.45E-7 1.73 FSTL4 34518_at FSTL4
Group Analysis (9) _ .
P - Cadaveric Donor Peripheral Blood Lympho: 7 6.21E-7 1.43 ARID3A 35913.at ARID3A
+ Indices Anal Specimen: Renal Dysfunction vs. No Rejection 8  7.71E-7 2.02 CYP1A1 1024_at CYP1AL
+ Pathology Analysis (11) [~ Cadaveric Donor Peripheral Biood Lymphocyte 9 7.93E-7 1.44 RINL 1777_at RINL
10 9.63E-7 1.63 PDCFB 1573_at PDGFE
I~ Cadaveric Donor Tissue
Peripheral Bioad Lympho. 11 11066 2.14 SKI 1918_at SKI
Outlier Analysis (16) 12 1.2866 152 COL11A2 1027_at coL11A2
+ Group 13 1.36E-6 1.81 PTCH1 836_at PTCHL
+ Donor Type [~ Living Donor Kidney Specimen: Age 14 1.93E-6 163  ZNF646 39863_at ZNF646
+ Tissue Type Living Donor Kidney Specimen: GFR (MDRD) 15 21366 155  COL2Al 598_at coLzA1
+ Dataset Type | Living Donor Kicney Specimen: Renal b 16 2.2266 1.42 KISS1 1645_at KISS1
Sample Fil i vs- Mo Rejection 17 2.2966 1.39 TBL3 41603 _at TBL3
ample,Cilters - [T Living Donor Kidney Specimen: Sex 18 2.31E-6 1.49 cCrp2cis 1477_s_at cyp2c18
Dataset Filters - [~ Living Donor Peripheral Blood Lymphocyte 19 2.44E-6 1.47 MAST1 35962_at MAST1
i Specimen: Age
Concept.Eilters = - P 2 20  2.52E6 1.34 PCDHGC3 657_at PCDHGC3
Living Donor Peripheral Blood Lymphocyte P
Specimen: GFR (MDRD) 21 3.14E6 1.40 BRF1 141 s_at BRF1
-
Legend
[~ Living Donor Peripheral Blood o8
Specimen: Sex 1. No Rejection (5)
- vine Nonor Tissie 2. Acute Rejection (6)




Meta analysis

Find out which genes are significantly more
expressed in glomeruli compared to
tubulointerstitium

Can you verify that with another dataset?
Or with more than one other dataset?
Does it matter if the datasets are different?

Can you imagine a use of this functionality for
an exclusive filter (NOT)



Example

Iw [ () heise online - IT-News, i X I L¢l, Millic D Providers... I 15, Re: Ich versteh's nicht - erklart's mir b... ] (?_, Home - SRA - NCBI e l ‘4 Princeton University High Throughpu... ' Q ine Main

~ shortReadArchive

63Bpvf%3A1NB00044980%2C1N8000914329 ¢

6 @ www.nephromine.org/resource/main.html#ac%3A1N7515%2C1N9853%2C1N5129%3Bdso %3AdatasetName%3Bec %3A[1N2] %3Bepv%3A1N1 1N3%2C1N41 %3Bet %3Anone%3Bpg %:

& W‘PHROM'NE Welcome, Felix Eichinger. m m M

search 'nJ datasets concepts visualize
ORDERBY: | Dataset Name ~ Analysis Comparison OTHER VIEWS: )
on: [~ GROUPBY: | ~|
. sHow: | ~
filter = EXPORT: )
Compare | Clear Al —————
selec datasets (835 samples) Higgins N | Ti: Panel - traisratrss Over-expression v
X liggins Normal Tissue Panel (34 .
u dedd (2 ) g8l G4 Comparison of All Genes Across 3 Analyses
X Dataset Type: Normal Tissue Panel Tissue Type: Glomeruli vs. Al Others. Over-expression
X Dataset Type: Podocyte )
Tissue Type: Papilary Tips vs. Al Others i Median Rank  p-Value o
Primary Filters T [ issve Type: Renal Cortex vs. Al Others T 108.5 3.13E-8 KCNH3
- Analysis Type [T Tissue Type: Renal Medula vs. Al Others 1240  189E-6  GPRI7
Coexpression Analysis (4) [T Tissue Type: Renal Pelvis vs. All Others 133.0  6.86E-30  MEG3
177.0  1226-8  CDH19
— Differential Analysis (4] i
ysis (4) - Outier 5th% 245.0  1.18E-22 GNAL
+ Demographics Analysis (1) L Outtier 10thx 245.0 2.76E-8  NRXN1
Group Analysis (1) Outlier 25th% 2765  6.55E-10 TCERGIL
Tissue Type Analysis (3) Outtier 75thi 294.0 1.74E-7  CD9IL2
Outlier Analysis (4) M _ 295.0  421E-8  RRBPL
= Outlier 90th%
+ Group ) 295.0  1.126-4  FKBPIS
+ Tissue Type Outtier 95th’s 208.0 L1464 723
- Dataset Type Ju Podocyte (436) 2985  120E-7  SPOCK3
Aging (2) [ Glomerui: Arterial Hypertension vs. Healthy 3110 473E-8 Qi
Diabetes (2) Living Donor 328.0 1.65E-4 P2RX7
Diabetes Mouse (1) [T Glomerui: Diabetic Nephropathy vs. Healthy 329.0 4.11E-20  STXBP1
FSGs (1) Living Donor 3425 1.31E-8 UBASH3B
Hypertension (1) ] Glomerui: Focal Segmental Glomerulosclerosis vs. 361.0 2.57E-4 HTR2A
AN (1) Healthy Living Donor 366.0 2.93E-4 GLE1
Lupus @) [T1 Glomerui: IgA Nephropathy vs. Healthy Living 3700 7.78E-8 NEB
pus Donor 3720  3.176-4  SEZ6L2
Lupus Mouse (1)
NormalTissue Fandl [T Glomerui: Lupus Nephritis vs. Healthy Living
I anells) Donor Legend
Podocyte (1) B 5 .
. ‘s Glomeruiz Membranous Glomerulonephritis vs. 1. Tissue Type: Glomerui vs. Al Others 3. Tissue Type: Brain vs. Kidney
ransplant (5) Healthy Living Donor Higgins Normal Tissue Panel, Mol Biol Cell,  Roth Normal Tissue Panel, Neurogenetics,
i 2004 2
Sample Filters 4 [ Glomerui: Minimal Change Disease vs. Healthy 2. Tissue Type: Gomerdt vs
Dataset Filters i Living Bosor l Tubulointerstitium
Concept Filters. i = - - e - . R Lindenmeyer Normal Tissue Panel, PLoS
One, 2010
151025 25105 1
mE OOCO@E M [ONot measured
%
The rank for he medi k for that ach of the analyses.
TR PR o ne 10 VAR Tor the e rarias andyse




Concepts Analysis

Concepts are sets of genes representing some aspect
of biology.

Concepts are derived from both Nephromine gene
expression signatures as well as third-party sources
such as Gene Ontology, KEGG Pathways, Human
Protein Reference Database, etc.

User can upload a self-defined custom concept (a set
of genes) to Nephromine to explore it’s association
with Nephromine and third-party concepts.



_Concepts Analysis

§  Nephromine Overview Manage My Concepts OTHER VIEWS: )
Q) " NEW IN NEPHROMINE :: MARCH 2012 Change password
/= Nephromine: Upload My Concept - Windows Internet Explorer =10l X[ [nalyses are specified below.
€ | http:/fwww.nephromine.org/resource fui/tool /concept.html?2ACTION=SHOW_UPLOAD_CONCEPT :I
Zlle glomerulus. Genes with 'a priori’
~~~Upload My Concept N1, DAG1, DDN, EHD3, MYH9, NES,

Concept Name: l_ POdO'SO'Sym bOI

Gene Set (Text File): l

Download list from C-tools [3 ems oomern

strong enrichment for

Category: HUGO Gene Symbol to the desktop, then upload
Null Set(s): |Affymetrix Human Genome HT U133 Plus 2.0 PM Array i’ of broteinuriain which the prima
Agllent 016-136 Human miRNA Micrearray 1.0 (CBI v1) . P . P v
saiRNA WMicroarray 2.0 G4470B (CBI v1) jects. Of which a subset of 11-

thway analysis suggests common

Description (Optional): ;l
omparisons and answer key
ight within the application to choose

[ /|

(Up to 500 characters)

The press "validate”

ly to Excel, PowerPoint and SVG.

Done . . _ » . _[—_[—[—[— [ [ @ mternet #®100% v 4




Concepts Analysis
Upload

~~~Upload My Concept

Concept Name: |Podo-50-symbol

Gene Set (Text File): I

podocyte-50_gene symbol.txt
Category: HUGO Gene Symbol

Null Set(s):

Browse... I

Affymetrix Human Genome HT U133 Plus 2.0 PM Array il
Agilent-016436 Human miRNA Microarray 1.0 (CBI v1)
Agilent-019118 Human miRNA Microarray 2.0 G4470B (CBI v1

All Entrez Gene IDs

CodeLink Human Whole Genome Bioarray |

Description (Optional):

(Up to 500 characters)

Concept [Podo-50-symbol] validated successfully.

50 terms were recognized as disti HUGO gene symbols and will be uploaded.

I Concept (Podo-50-symbol) validated successfully.

Upload | Cancel I

Then press “Upload”




Concepts Analysis
Upload

~~~Upload My Concept

Concept Name: Podo-50-symbol
Gene Set (Text File): podocyte-50_gene symbol.txt
Category: HUGO Gene Symbol
Null Set(s): All Entrez Gene IDs
Description (Optional):

Your custom concept [Podo-50-symbol] was successfully uploaded and can now be viewed in My Cogcepts.

Select [Podo-50-symbol] as primary concept now.

Close |

Concept (Podo-50-symbol) was successfully
uploaded and can be viewed in My Concepts

I Select (Podo-50-symbol) as primary concept now.




Concepts Summary View

Nephromine Concept Summary

search
| (
filter

X | 16 (1121
X Concept: Podo-50-symbal - My Concepts
Primary Filters T

— Analysis Type

Coexpression Analy

— Differential Analys
+ Demographics Analysis (14}
Donor Type Analysis (1)
Group Analysis (9}

+ Indices Analysis (3)

+ Pathology Analysis (11)

Tissue Type Anal

+ Treatment Analysis (1)
Outlier Analysis (16)

+ Group

+ Donor Type

+ Tissue Type

+ Dataset Type

Sample Filters

Dataset Filters

I+ I+ I+

Concept Filters

n visualize
-

R 4 concepts meet your threshold and are
=21 gssociated with the primary concept

THRESHOLD (ODDS RATIO): | 2.0 THRESHOLD (P-VALUE): | 1E

Associated Concept Surgmary for "Podo-50-symbol - My Concepts”

Nephromine Concept Summary 4
Dem ographics Donor Croup IrIces Pathology Tissue |Treatment] Nephromin
Type Type Clusters
. £ - .~
oncept Type by Dataset Typt . g . % " E T " § g
= = = a z 2 o £ £ wE
=03 TE Sxt =4 e ° ] " o8Zu vE
@ Tuy uE x Sy = [[1=) ] £ 5 ] fasy %
2 | eE2 | && & 525 | 2 5 | om 2 £ £ | 3325 SE
Aging 1 2
Diabetes 1 2 1 1
FSCS El 1
Hypertension
IgAN 1 1 1
Lupus
Normal Tissue Panel 1 6 3
Transplant 1
Significant Unique Concepts 6 2 1 9 9
Red: Over-expression Blue: Under-expression
Other (Non-N?ahromine) Concept Summary
Biological Annotatioffs Pathway Concepts Regulatory Concepts Connectivity Map v2 Literature-defined Mutation Concepts My Concepts shRNA Concepts
Drug Signatures Concepts
a4 7 3 17 3

Other (Non-Nephromine) Concept Summary




Concepts Analysis

associated . .
n visualiz
search n datasets concepts sualize .
I ™ Primary Concept: Podo-50-symbol - My Concepts Concept Association Results OTHER VIEWS: )
o,
u ORDER BY: [p-Value |

EXPORT: p

filter THRESHOLD BY:

oops raio: [2.0 (%] P-vawe: [1E2 v Pri oncept:

COLL FSGS vs. Normal kidney e
Nephromine Gene Expression Signatures
P=1.54E-18, q=1.15E-14, Odds=18
Top 5% Under-expressed

Al Entrez Gene IDs (42490)

sociated Concept: 4]

ame: Group: Collapsing Focal Segmental Glomerulosclerosis vs. Kidney - Top 5% Under-expressed (Hodgin FSGS)

Concept Type: Nephromine Gene Expression Signatures
Size: 956 genes

Null List: Affymetrix Human X3P Array (19139}

eraction:

H odgi n FSG S alue: 1.54E-18  Q-value: 1.15E-14  Odds Size: 24 genes
m y— TN4 actinin, alpha 4
Outlier Analysis (1) "« Group: Focal Segmental Glomerulosclerosis e e
N Group ve. No;mal Kidney CD2AP i‘.BZ;asso:vaie: protein
+ Dataset Type Ne, Expression Si £ CD80 .’.D&.- To(efutc-— N
p=2.21E-8 q=2.56E-5 Odds=6.1 CLIC5 chloride intracelular channel 5
Sample Filters i Top 10% Under-expressed DAG1 dystroglycan 1 (dystrophin-associated glycoprotein 1)
Dataset Filters " Hodgin FSGS EZR ezrin
Concept Filters i "« Group: Focal Segmental Glomerulosclerosis FYN FYN oncogene related to SRC, FGR, YES
vs. Minimal Change Disease and Normal LRRC7 leucine rich repeat containing 7
Kidney ~ ) MAFB v-maf musculoaponeurotic fibrosarcoma oncogene homolog B (avian)
p=7.15E-5 cho’;);z{:c)e‘;;;:’;g : MAGI2 membrane associated guanylate kinase, WW and PDZ domain containing 2
: Under-expressed MME membrane metallo-endopeptidase
Hodgin FSGS NES nestin
NPHS1 nephrosis 1, congenital, Finnish type (nephrin)
NPHS2 nephrosis 2, idiopathic, steroid-resistant (podocin)
PLCE1 phospholipase C, epsilon 1
PODXL podocalyxin-like
PTPRO protein tyrosine phosphatase, receptor type, O
SCEL sciellin
SULF1 sulfatase 1
SYNPO synaptopodin
TCF21 transcription factor 21
TJP1 tight junction protein 1 (zona occludens 1)

wWT1 Wilms tumor 1




datasets concepts
ORDER BY: | Dataset Name +
ON: =

0O 0 0 0 0O

@]

Compare | Clear All

Hodgin FSGS (30)

(F‘.rouf: Collapsing Focal Segmental Glomerulosclerosis vs.
oca

Segmental Glomerulosclerosis

Group: Collapsing Focal Segmental Glomerulosclerosis vs.
i

Minimal Change Disease and Normal Kidney
Group: Collapsing Focal Seg al Gl losclerosis vs.
Normal Kidney

Group: Focal Segmental Glomerulosclerosis vs. Minimal
Change Disease and Normal Kidney

Group: Focal Segmental Glomerulosclerosis vs. Normal
Kidney
Group: Minimal Change Disease vs. Normal Kidney

Concepts Analysis

PowerPoint

Publication-quality graphic (SVG)
Excel - Analysis Comparison
Excel - Analysis Gene List

Excel - Dataset Detail

= 7]

!

o

1]
|

visualize
Differential Analysis
GROUP BY: | Group
SHOW: f\ Only Samples in Analysis ﬁ
11213~
Comparison of Concept: "Podo-50-symbol - My Cong|
Under-expression in Group: Collapsing Focal Segmental Glomernu
(log2 median-centered intensity) |
Rank P-value Folkd Change Gene
99 0.001 -2.02 ACTN4
100 0.001 -3.74 SYNPO
142 0.002 -1.75 MAGI2
156 0.002 -2.07 TJP1
171 0.002 -2.56 PODXL
194 0.002 -2.63 CLICS
234 0.003 -2.78 NES
272 0.003 -2.19 SULF1
278 0.003 -2.18 NPHS1
359 0.004 -1.25 LRRC7
385 0.005 -2.67 TCF21
504 0.006 -2.46 NPHS2
580 0.008 -1.58 DACL
590 0.008 -3.31 PLCE1l
594 0.008 -1.57 FYN
658 0.009 -1.97 WT1
696 0.009 -2.99 EZR .
707 0.009 -113 CD80o
717 0.009 -2.39 MAFB ||
747 0.010 -2.40 CD2AP
Legend
1. Normal Kidney (9)
2. Collapsing Focal Segmental Glomerulosclerosis (6)

Reporter

93157975 _3p_at
96005797 _3p_at
Hs.229355.0.A1_3p_at
g4507516_3p_at
g4885556_3p_at
g8393146_3p_at
gl3375818_3p_at
Hs.70823.0.53_3p_at
207673 3p_at
Hs2.157325.1.51_3p_s_at
94507394 _3p_at
97657614 3p_at
g4758115 3p_a_at
97705940 _3p_s_at
g1l81171 3p_a_at
913386509 _3p_a_at
9340216 3p_a_at
Hs2.838.3.51 _3p_at
Hs.169487.0.51_3p_a_at
gl1321633_3p_at




tranSMART



The Translational Challenge: Data
Integration & Analysis

Systems Biology & Medicin

1« Proteome

: * Molecular Phenome

"//'I : Genome

“Phenome to Genome”

- .

* Chemical & Physical
Exposure(s)

* Diet A

* Smoking

Clinical Phenome

* Tissues

S
3 ¢ Cells

* Body Composition

* Blood Pressure ¥
* Mood

* Sleep Patterns

B, , Metabolome—L ‘

S
1« miRNA

1 = Epigenome
* Transcriptome

* SNPs/Copy Number
Variants (CNVs)

* Post-Translational
Modification

* Transcript Variant

* Methylation

”Genome to Phenome”

Athey and Omenn, 2009

Environment -

MEDICAL SCHOOL

UNIVERSITY OF MICHIGAN



tranSMART Platform: i ansmart
Enabling Translational research

Analytics & Search & Browse
Modeling Toolbox Tools

tranSMART —
A platform and community

* Open-source and open-
data translational
biomedical research
community

* Biomedical Researchers,
Developers, Service
Providers

Curation/ETL Curation/ETL
Clinical Data Biomarker Data

* (Clinician Researchers




2009
Johnson
and
Johnson

2010
Sage
Bionetw
orks

2010
Thomson
Reuters

N

-

2012
FDA

2012
One
Mind for
Research

N

tranSMART Platform:
Academics and industry

2012
Pfizer

2012 St.
Jude,

Harvard,

Johns
Hopkins
Univ.

N



tranSMART: controlled vocabulary

=301 Demographics (460)
(] Ethnicity (458)
# [ Gender (460)
&[] Pediatric or Adult (460)
4 _JRace (456)
@ [_JRace includes Black? (438)
123 Age (460)
123 Age of Onset (years) (402)
123 Kidney disease duration (months) (373)
(] 02 Disease Cohort (460)
=403 Clinical Data and Measurements (460)
& 101 Measurements (460)
# (] 02 Endpoints (460)
#1103 Genotype (87)
#1104 Morphology (292)
#(_]05 Morphometry (76)
=04 Medical History and Medications (460)
# [_JMedical History (460)
&[] Medications (445)
=14 05 Socio-economic Status and Healthcare (459)
# ) Healthcare (456)
4] Socio-economic Status (459)
#[_]06 Biospecimens Collected (451)
=307 Proteomics (310)
#[_JSerum (310)
#[_JUrine (310)
+[_]08 Gene Expression Data (264)




Subset selection

L C' A [3 transmart-nephro.med.umich.edu:7070/transmart/datasetExplorer/index
Search I | Gene Signature/Lists Cross-Database Exploration Admin
Search Terms || Navigate Terms || Across Trials e 4, Generate Summary Statistics | |-_| Summary @Clear BSave
e Comparison Advanced Workflow Results/Analysis Grid View Data Export Export Jobs
=) Private Studies Sute STt
@ (£ NeptunePOC2 (55) Subset 1 _ =ubsel 2
=23 Neptune_POC2 (55) | Exclude HL[ | Exclude \|L|
5 @ Blomertier Dl (55) \FSGS\ - \MCD\
=) Clinical Measurements (55)
# (C Endpoints (52)
acgoeservations 55)|  Can further | Exclude || X | AND | Exclude || X |
=5 eGFR (51)
: . . .\eGFR v2\
123 eGFR Slope [(42S peCIfy with
123 eGFR v2 (50Q)
123 0FRv4 (53) AND or AND | Exclude || X | AND | Exclude || X |
123 eGFR v5 (43) I . S —
123 eGFR v6 (3§) eXC USIOn
123 eGFR v7 (357
123 GFR VA (2N
7/ 7/

Subset 1

Subset 2




Summary statistics 1

&4, Generate Summary Statistics | |-| Summary | | @Clear Save

Comparison

Advanced Workflow Results/Analysis | Grid View Data Export | Export Jobs

Query Summary for Subset 1

(WPrivate Studies\Private Studies\Neptune_POC2\Subjects\Medical History\Disease\dx\FSGS\ )
AND
(WPrivate Studies\Private Studies\Neptune_POC2\Clinical Measurements\Observations\eGFR\eGFR v2\ )

Summary Statistics

Subject Totals

Subset 1 | Both | Subset 2

Query Summary for Subset 2

(WPrivate Studies\Private Studies\Neptune_POC2\Subjects\Medical History\Disease\dx\MCD\ )
AND
(WPrivate Studies\Private Studies\Neptune_POC2\Clinical Measurements\Observations\eGFR\eGFR v2\ )

1" 0 5
Comparison of Age ©
70
Histogram of Age 60
3 Subset 1 Subset 2
Mean: £3.82 50 Mean: 29.4
£2
Median: 35 v Median: 29
g edian 2 40 edian:
2Kl 1QR: 41 g 1QR: 43
0 SD: 21.84 30 SD: 23.67
10 20 30 40 50 60 70 Data Points: 11 20 Data Points: £
B Subset 1 BSubset 2
10
Subset 1 Subset 2
Sex Sex
FEM
ALE

Category | Subset 1 (n) | Subset 1 (%n)
F 0 0%

FEMALE 3 27.3%

I} 0 0%

MALE 8 72.7%

UNKNOWN | 0 0%

null 0 0%

Total 1 100%

Race

Category | Subset 2 (n) | Subset 2 (%n)
F 0 0%

FEMALE 3 60%

M 0 0%

MALE 2 40%

UNKNOWN | 0 0%

null 0 0%

Total 5 100%

Race

ASIAN/ |

FéExportv \@Pnnt (



Differentially expressed genes

—==_@Gene symbols P-values Fold change

Table of top Markers

Gene Symbol $ Probe ID + Raw p-valie Bonferro#i Holm® Hochbedy SidakSE® SidakS® BH & BY $ 't 4 t(permutatiod) Raw P (permutatio®)  Adjusted P (permutatiom Rark S1 Mean$ S2 Mean $ S1SD$ S2SD#  Fold Change

CENPE 0.00000 0.00037 0.00037 | 0.00037 0.00037 0.00037 0.00018 | 0.00208 1 7 -0.58 45 g 0.1823082 | -0
0.00000 0.00037 0.00037 | 0.00037 0.00037 0.00018 | 0.00208 2
0.00001 0.40718 0.40716 | 0.40715 1.00000 3
0.00001 0.40718 0.40716 | 0.40715 1.00000 4
0.00001 0.57016 0.57011 | 0.57010 0.43458 0.43454 0.08503 | 1.00000 5
IGLV310 0.00001 0.57016 0.57011 | 0.57010 0.43458 0.43454 0.08503 | 1.00000 6
MAPT 0.00002 1.00000 1.00000 | 1.00000 0.68242 0.14338 | 1.00000 7
RNSS473 0.00002 1.00000 1.00000 | 1.00000 0.68242 0.14338 | 1.00000 0.005265 8
AK092155 A 16 P1706107S | 0.00004 1.00000 1.00000 | 1.00000 0.90285 0.90282 0.23315 1 1.00000 0.0050366300 ] X 0.450180580

Table of top Markers

Gene Symbol ¥ Probe ID ¥ Raw p-val# Bonferro#i
Enlarged: CENPE A

o
0
(87]
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40 | 0.00000 0.00037

LTF 1 0.00000 0.00037

(8 7]
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o
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0.00001 0.40718

| |
o
A
o
I
>
(9]
-
o
~N
| 9

ERC2 A_16_P162349583 | 0.00001 0.40718
chr5:095910759-095910818 | A_16_P17221956 | 0.00001 0.57016



Comparisons can be saved/emailed

€« C A [ transmart-nephro.med.umich.edu:7070/transmart/datasetExplorer/index
Search I I Gene Signature/Lists Cross-Database Exploration Admin
Search Terms | Navigate Terms || Across Trials e “J, Generate Summary Statistics | |- Summary | | @)cClear | [&=save
Q Comparison Advanced Workflow Results/Analysis Grid View Data Export Export Jobs
(=3 Private Studies @ Analysis~

=3 NeptunePOC2 (55)

& Analysis: Heatmap
(= {3 Biomarker Data (S5)

9E3ST21 (55) Cohorts: Saved Comparison
XX kidney tub (55) Subset 1: (\Private Studies\NeptuneP0OC2\Subjects\Medical History\Disease\dx\FSGS\ )
=) Clinical Measurements (SS) AND ID: |1797249
=5 Endpoints (52) (\Private Studies\NeptunePOQC2\Clinical Measurements\Observations\eGFR\eGFR v2\ ) 7, )
R e Subset 2: (\Private Studies\NeptunePQC2\Subjects\Medical History\Disease\dx\MCD\ ) Smerae

AND

Vi (52)
I SIDCCR ) (\Private Studies\NeptunePQC2\Clinical Measurements\Observations\eGFR\eGFR v2\ )

=) Observations (55)

=3 eGFR (51) Variable Selection (2]
123 eGFR Slope (43) -
123 eGFR v2 (50) Heatmap Variable
123 eGFR v4 (42)
123 eGFR v5 (43) Select a High Dimensional Data node from the Data
123 €GFR v6 (38) Set Explorer Tree and drag it into the box.

123 eGFR v7 (35) X
123 eGFR v8 (20) ..\kidney tub\
123 eGFR VO (7)
=) Serum Creatinine (52)
123 Screat v2 (53)
123 Screat v4 (42)

123 Screat v5 (43)

\High Dimensional Data|

Max rows to display : ]50



tranSMART — why do we care?

Enables data exploration with low hurdles
Integrates many different data types

Has interfaces to real analysis tools
Provides a consistent data set

Can be run locally/ institutional etc

Can possibly be “shared” across institutions

— McMurry et al, PLOS one: Shrine: enabling nationally scalable Multi-
site disease studies

Go to: http://transmartfoundation.org/
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Homework for fun

* Connectivity map

— Use Diabetes vs. control (tubulointerstitium
dataset)

— Select top 1% overexpressed as primary concept

— Compare to significantly overlapping concepts
with Connectivity map

— Can you find potential drug candidates? Are there
any drugs that work for both glom. and tub?

— What could be optimized? How will you plan
further experiments to test your hypothesis?
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