Compensatory Transcriptome

* Technical Approach

* Reducing Cost

* Data Analysis and Interpretation
* Data Presentation to Public
 Strategy — Mutants and Tissues?
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Transcriptome Technical Approach

* Array-based Methods- Illumina Bead-Array

— sensitive to RNA quality

— detection sensitivity limited

— specificity dependent upon probe and platform

— technical variability combined with biological variability
requires ~4 replicates per tissue

*RNA-seq - lllumina HiSeq

— potentially unlimited sensitivity

— specificity not platform dependent

— data type and structure will not change with new
sequencing platforms or methods
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RNA-seq Sensitivity
db/db vs. db/+ Liver Expression
2-fold Difference Criterion
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Beadarray vs. RNA-seq Fold Change
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cDNA Library Prep Variability

B6.HF.LIV VS B6.HF.LIV_Tech

Acceptable
variability for
readcounts
above 32 and
minimum 2
fold difference

0 5 10 15 20
log2(read counts for each gene) in B6.HF.LIV_Tech
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Cost Analysis RNA-seq vs. Beadarray

Reagent, Supply & Assay Costs for RNA-seq vs.
Beadarray Analysis (4 mice & 4 tissues)
Reagent/Supply Beadarray RNA-seq
Toral RNA Isolation:
Rneasy Plus S$112.00
Pestles $12.68
QiaShredder $23.00
BioAnalyzer $S43.66
RiboGreen S0.78
cDNA Library Preparation:
TruSeq n/a S348.96
AmPure Beads n/a $107.69
SuperScript I n/a $27.08
BioAnalyzer n/a $10.30
Sample Analysis:
Sequencing HiSeq n/a $660.00
llumina Beadarray (n=4) $4,400 n/a
TOTAL: $4,592.12 ( $1,154.03 )




Additional Cost-Savings

* Fully automating RNA extraction

* Create own kits/reagents for cDNA library
production

* Automate cDNA library production

* Anticipate that sequencing costs will continue

to drop
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RNAseq Technical Methods Issues
* Multiplexing libraries (n=4 per sequencing lane)
* Technical assay variability. minimal
e Variability due to cDNA library construction —

minimal
* Pooling of biological replicates (n=4-5 replicates)
— normalized RNA concentration
— cDNA library generated from pool
— need to monitor as part of QC
* WT control
— not pooled
— repeated at intervals
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RNAseq Computational Pipeline

Automated pipeline modules
— data download and archiving

- alignments against transcriptome and
genome

— statistical analysis of digital counts
— automation of QC needed

— o—

o S —

o C-H-O-R-1 e _:— :ggarl;sPheno?yping Zitot

Children’s Hospital Oakland Research Institute =mE KNOCKOUT MOUSE PROJECT



Data Analysis & Presentation

« Gene lists of +/-2X changes
o Pathway Analysis
o KEGG
o Ingenuity
o Seralogix
o More detailed information available as
secondary queries
- novel/alternative transcripts
—- Mapping reads back to genome
— Comparison between tissues and among
___r_nytants
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From BioGPS

Tissue Expression of 1300002K09Rik

Liver
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Top Genes Affected in 130002K09Rik Liver

Fold
Top gene |Foldup| Top gene down
GCLC 6.19 BHMT -3.12
HSPE1 5.50 PECI -2.83
HSPAS 5.42 GADD45G -2.74
GSTA1 5.30 PAIP2 -2.74
ID2 4.82 SLC38A4 -2.73
KMO 4.04 SPON2 -2.62
ALDH1A1 3.91 PECR -2.38
TDO?2 3.66 FGF21 -2.37
MT-ND5 3.55 GSTA2 -2.29
NAMPT 3.44 MT-CO2 -2.25
color: hit 1 pathway; color: hit 3 or more pathways
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Table xxx. Top Pathways Affected in 130002K09Rik Liver

1300002K09Rik-LIVER PA(P- | ceralogix|  KEGG Category
value) pathway#

Glycolysis/Gluconeogenesis 6.60E-07 5.05 mmu00010 | Carbohydrate Metabolism
Citrate Cycle 1.01E-05 3.14 mmu00020 | Carbohydrate Metabolism
Inositol Metabolism 1.39E-05 -3.81 mmu00031 | Carbohydrate Metabolism
Glutathione Metabolism 7.65E-05 | -3.92 mmu00480 | Metab of Other Amino Acids
Fatty Acid Metabolism 8.60E-05 -3.46 mmu00071 | Lipid Metabolism
Bile Acid Biosynthesis 1.09E-04 -3.22 mmu00120 | Lipid Metabolism
Tryptophan Metabolism 1.39E-04 3.48 mmu00380 | Amino Acid Metabolism
Propanoate Metabolism 1.64E-04 3.68 mmu00640 | Carbohydrate Metabolism
Pyruvate Metabolism 2.12E-04 3.49 mmu00720 | Carbohydrate Metabolism
Valine, Leucine and Isoleucine Degradation| 2.31E-04 -3.21 mmu00280 | Amino Acid Metabolism
Metabolism of Xenobiotics by P450 6.00E-04 | -4.14 mmu00980 | Xenobiotics Biodegrad & Metab
Retinol Metabolism 1.14E-03 3.43 mmu00830 | Metab of Cofactors and Vitamins
Lysine Degradation 1.42E-02 4.09 mmu00310 | Amino Acid Metabolism
Glycine, Serine and Threonine Metabolism | 1.37E-01 -3.42 mmu00260 | Amino Acid Metabolism
Nicotinate & Nicotinamide Metabolism 1.49E-01 4.20 mmu00760 | Metab of Cofactors and Vitamins
Tyrosine Metabolism 2.95E-01 3.04 mmu00350 | Amino Acid Metabolism
Mat Onset Diab Young (MODY) Signaling 5.08E-01 3.30 mmu04950 | Metabolic Disorders
Taurine and Hypotaurine Metabolism 6.76E-01 4.30 mmu00430 | Metab of Other Amino Acids

color: hit by 1 of top 10 genes

color: hit by 2 of top 10 genes

color: hit by 3 + of the top 10 genes




Tryptophan Metabolism in 130002K09Rik Liver
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Beturn to tissue list

# of genes

70

Data Presentation

RNASeq db/db db/+ expression data for tissue: LIV

—10.0

E
Fad

—-5.0 —25 0.0 25

m
:":I

Logz Mormalized Expression Change

Make a selection on the graph above to filter the table below.

View genes ) Inside of my selection @ Qutside of my selection.

Only show genes with at least =20 reads.
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Show 26 . entries
Gene Symbaol

Sultza?
Hsd3b5
Sult?al
Cyp2hg
Sultlel
SultZab
SultZa4
Cyp2bl3
Cidea
kKrt=0
Sprrla
Sult3al
Gmlz2629
Slcolal
Sult2a3

PlaZg4f
Frmo3

Gprlin

GpreSh
A4gnt
A1bg

Data Presentation

Excel 7| PDF "L Print —

db/+ Averge
Reads
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Reads
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Showing 1 to 25 of 334 entries (filtered from 8,290 total

entries)

Log2 Expression
Change
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571
567
5.6l
-5.36
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540
5.26

Copy 2

Expression
Change

2,876.69
-1,975.90
1,621.76
944,52
773.34
£E7.78
446,20
207.29
182.34
182.34
98,89
92,24
75.08
-62.35
70,79
69,00
60,96
-51.65
£2,27
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48,80
-41.02
42,37
42,19
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B.59
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-17.02
47,34
19.33
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-6.77
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19.89
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Transcriptome Strategy

e Which Mutants?

— Selective?
— Unannotated genes?
— Complement physiological phenotypes?

* Which Tissues?

— Survey major organ systems?
— Selective tissues based on other information?
— Microdissection of substructures
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RNA-seq Pile-ups for db/db vs. db/+ Liver
ml_?)ifferentially Expressed Genes

asad a3 = ac= a aHa an &

22 kb

db/+
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Mogatl: monoacylglycerol O-acyltransferase 1; Beadarray: 3.3 Fold; RNA-seq 8.4 Fold

e S e e e = SUult2al: sulfotransferase family 2A,
e e e dehydroepiandrosterone (DHEA)-

: preferring, member 1; Beadarray: Not
detected; RNA-seq 200 Fold
Entire family of Sults (Sult2al, Sult2a3,
Sult2a4, Sult2a5, Sult2a7, Sult3al,
Sult5al) all increased 8-200 Fold in db/db




