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[ recountz: analysis-ready RMA-s= X +

<« C Y @ nttpsy//jhubiostatistics.shinyapps.io/recount/ +* a :

recount2: analysis-ready RNA-seq gene and exon counts datasets

Datasets Popular datasets ~ GTEx TCGA  Documentation Download data with R~ Accessing recount2 via SciServer  Contribute your data

S =

Transcript counts are now available thanks to the work of Fu et al, bioRxiv, 2018. Exon counts are now from disjoint exons (v2) instead of
reduced ones (v1). Check the Documentation tab for further information.

I A multi-experiment resource of analysis-ready RNA-seq gene and exon count

HI’GCOU Nt4 datasets

recount2 is an online resource consisting of RNA-seq gene and exon counts as well as coverage bigWig files for 2041 different studies. It is the second generation of the ReCount project. The
raw sequencing data were processed with Rail-RNA as described in the recount2 paper and at Nellore et al, Genome Biology, 2016 which created the coverage bigWig files. For ease of
statistical analysis. for each study we created count tables at the gene and exon levels and extracted phenotype data, which we provide in their raw formats as well as in
RangedSummarizedExperiment R objects (described in the SummarizedExperiment Bioconductor package). We also computed the mean coverage per study and provide it in a bigWig file,
which can be used with the derfinder Bioconductor package to perform annotation-agnostic differential expression analysis at the expressed regions-level as described at Collado-Torres et al,
Nucleic Acids Research, 2017 The count tables, RangedSummarizeExperiment objects. phenotype tables, sample bigWigs, mean big\Wigs, and file information tables are ready to use and
freely available here. We also created the recount Bioconductor package which allows you to search and download the data for a specific study. By taking care of several preprocessing steps
and combining many datasets into ane easily-accessible website, we make finding and analyzing RNA-seq data considerably more straightforward.

Main publication

» Collado-Torres L, Nellore A, Kammers K, Ellis SE, Taub MA, Hansen KD, Jaffe AE, Langmead B, Leek JT. Reproducible RNA-seq analysis using recount2. Nature Biotechnology, 2017.
doi: 10.1038/nbt.3535.
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reduced ones (v1). Check the Documentation tab for further information.

~0-

H A multi-experiment resource of analysis-ready RNA-seq gene and exon count
recoun |' datasets

recount2 is an online resource consisting of RNA-seq gene and exon counts as well as coverage bigWig files for 2041 different studies. It is the second generation of the ReCount project. The
raw sequencing data were processed with Rail-RNA as described in the recount2 paper and at Nellore et al, Genome Biology, 2016 which created the coverage bigWig files. For ease of
statistical analysis. for each study we created count tables at the gene and exon levels and extracted phenotype data, which we provide in their raw formats as well as in
RangedSummarizedExperiment R objects (described in the SummarizedExperiment Bioconductor package). We also computed the mean coverage per study and provide it in a bigWig file,
which can be used with the derfinder Bioconductor package to perform annotation-agnostic differential expression analysis at the expressed regions-level as described at Collado-Torres et al,
Nucleic Acids Research, 2017 The count tables, RangedSummarizeExperiment objects. phenotype tables, sample bigWigs, mean big\Wigs, and file information tables are ready to use and
freely available here. We also created the recount Bioconductor package which allows you to search and download the data for a specific study. By taking care of several preprocessing steps
and combining many datasets into ane easily-accessible website, we make finding and analyzing RNA-seq data considerably more straightforward.

Main publication

» Collado-Torres L, Nellore A, Kammers K, Ellis SE, Taub MA, Hansen KD, Jaffe AE, Langmead B, Leek JT. Reproducible RNA-seq analysis using recount2. Nature Biotechnology, 2017.
doi: 10.1038/nbt.3535.
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accession

SRP061240

entries

number
of
samples |7

384

species

human

abstract gene

Extracellular vesicles such as exosomes are RSE v2
selectively enriched in RNA that has potential for use counts
as disease biomarkers. To systemically characterize v2 RSE
circulating extracellular RNA profiles, we performed v
RMA sequencing analysis on plasma extracellular counts
vesicles derived from 192 individuals including 100 vi
colon cancer, 36 prostate cancer and 6 pancreatic

cancer patients along with 50 healthy individuals. Of

~12.6 million raw reads for each of these subjects, the

number of mappable reads aligned to RNA references

was ~5.4 million including microRNAS(mMIRNAS)

(~40.4%), piwi-interacting RNAs(piwiRNAS) (~40.0%),
pseudo-genes (~3.7%), long noncoding RNAS

(INCRMNAS) (~2.4%), tRNAS (~2.1%), and mRNAS

{~2.1%). To select the best candidates for potential

extracellular RNA reference controls, we performed

abundant level stability testing and identified a set of

miRMNAs showing relatively consistent expression. To

estimate biclogical variations, we performed

association analysis of expression levels with age and
sey in healthy individuals This analvsis showed

Search: | pancreatic |

files

exon junctions transcripts phenotype info

RSE v2
counts
vZ RSE
v
counts
v

RSE jx_bed RSE vZ RSE link v2 v

jx_cov counts  v1
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SRP061240 384

human

Extracellular vesicles such as exosomes are RSE v2
selectively enriched in RNA that has potential for use counts
as disease biomarkers. To systemically characterize v2 RSE
circulating extracellular RNA profiles, we performed v
RMA sequencing analysis on plasma extracellular counts
vesicles derived from 192 individuals including 100 vi
colon cancer, 36 prostate cancer and 6 pancreatic

cancer patients along with 50 healthy individuals. Of

~12.6 million raw reads for each of these subjects, the

number of mappable reads aligned to RNA references

was ~5.4 million including microRNAS(mMIRNAS)

(~40.4%), piwi-interacting RNAs(piwiRNAS) (~40.0%),
pseudo-genes (~3.7%), long noncoding RNAS

(INCRMNAS) (~2.4%), tRNAS (~2.1%), and mRNAS

{~2.1%). To select the best candidates for potential

extracellular RNA reference controls, we performed

abundant level stability testing and identified a set of

miRMNAs showing relatively consistent expression. To

estimate biclogical variations, we performed

association analg,rsis of EXpI'ESSiOﬂ levels with age and
seyx in healthy individuals Thie analvsis showed

RSEv2 RSE jx_bed
counts jx_cov counts
v2 RSE

V1

counts

V1

RSE vZ RSE
vi

link

v2 v
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Show| 10 ¥  entries Search: ‘ pancreatic |
number
of files
accession samples | species abstract gene exon junctions phenotype info
All All A All All All
SRP061240 384 human Extracellular vesicles such as exosomes are RSEvZ RSEvZ RSE jx_bed RSE vZ RSE link v2 v
selectively enriched in RNA that has potential for use counts counts jx_cov counts
1 as disease biomarkers. To systemically characterize v2RSE vZ RSE
circulating extracellular RNA profiles, we performed v w1
RMA sequencing analysis on plasma extracellular counts counts
vesicles derived from 192 individuals including 100 vi vi

colon cancer, 36 prostate cancer and 6 pancreatic
cancer patients along with 50 healthy individuals. Of
~12.6 million raw reads for each of these subjects, the
number of mappable reads aligned to RNA references
was ~5.4 million including microRNAS(mMIRNAS)
(~40.4%), piwi-interacting RNAs(piwiRNAS) (~40.0%),
pseudo-genes (~3.7%), long noncoding RNAS
(INCRMNAS) (~2.4%), tRNAS (~2.1%), and mRNAS
{~2.1%). To select the best candidates for potential
extracellular RNA reference controls, we performed
abundant level stability testing and identified a set of
miRMNAs showing relatively consistent expression. To
estimate biclogical variations, we performed
association analysis of expression levels with age and

seyx in healthy individuals Thie analvsis showed
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Show 10 ¥ | entries

of

accession samples species abstract gene exon junctions
SRP061240 384 human Extracellular vesicles such as exosomes are RSE v2 RSE v2 RSE jx_bed
selectively enriched in RNA that has potential for use counts counts jx_cov counts
as disease biomarkers. To systemically characterize v2RSE vZ RSE
circulating extracellular RNA profiles, we performed v w1
RMA sequencing analysis on plasma extracellular counts counts
vesicles derived from 192 individuals including 100 vi vi

colon cancer, 36 prostate cancer and 6 pancreatic
cancer patients along with 50 healthy individuals. Of
~12.6 million raw reads for each of these subjects, the
number of mappable reads aligned to RNA references
was ~5.4 million including microRNAS(mMIRNAS)
(~40.4%), piwi-interacting RNAS(piwiRNAS) (~40.0%).
pseudo-genes (~3.7%). long noncoding RNAS
(INCRMAS) (~2.4%), tRNAS (~2.1%), and mRNAs
(~2.1%). To select the best candidates for potential
extracellular RNA reference controls, we performed
abundant level stability testing and identified a set of
miRNAs showing relatively consistent expression. To
estimate biclogical variations, we performed
association analysis of expression levels with age and
sey in healthy individuals This analvsis showed
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abstract gene

Extracellular vesicles such as exosomes are RSE v2

selectively enriched in RNA that has potential for u counts
as disease biomarkers. To systemically characteriz v2 RSE
circulating extracellular RNA profiles, we performed vl
RNA sequencing analysis on plasma extracellular counts

vesicles derived from 192 individuals including 100 V1
colon cancer, 36 prostate cancer and 6 pancreatic
cancer patients along with 50 healthy individuals. Of
~12.6 million raw reads for each of these subjects, the
number of mappable reads aligned to RNA references
was ~5.4 million including microRNAS(mMIRNAS)
(~40.4%), piwi-interacting RNAS(piwiRNAS) (~40.0%),
pseudo-genes (~3.7%). long noncoding RNAS
(INCRMAS) (~2.4%), tRNAS (~2.1%), and mRNAs
(~2.1%). To select the best candidates for potential
extracellular RNA reference controls, we performed
abundant level stability testing and identified a set of
miRNAs showing relatively consistent expression. To
estimate biclogical variations, we performed
association analysis of expression levels with age and
sey in healthy individuals This analvsis showed
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abstract gene

Extracellular vesicles such as exosomes are RSE v2
selectively enriched in RNA that has potential for u counts
as disease biomarkers. To systemically characteriz v2 RSE
circulating extracellular RNA profiles, we performed v

RMA sequencing analysis on plasma extracellular counts
vesicles derived from 192 individuals including 100 vi
colon cancer, 36 prostate cancer and 6 pancreatic

cancer patients along with 50 healthy individuals. Of

~12.6 million raw reads for each of these subjects, the

number of mappable reads aligned to RNA references

was ~5.4 million including microRNAS(mMIRNAS)

(~40.4%), piwi-interacting RNAs(piwiRNAS) (~40.0%),
pseudo-genes (~3.7%), long noncoding RNAS

(INCRMNAS) (~2.4%), tRNAS (~2.1%), and mRNAS

(~2.1%). To select the best candidates for potential

extracellular RNA reference controls, we performed

abundant level stability testing and identified a set of

miRMNAs showing relatively consistent expression. To

estimate biclogical variations, we performed

association analysis of expression levels with age and
sey in healthy individuals This analvsis showed
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accession samples | species abstract gene exon junctions

SRP061240 384 human Extracellular vesicles such as exosomes are RSEvZ RSEvZ RSE jx_bed
selectively enriched in RNA that has potential for u counts counts jx_cov counts

‘ as disease biomarkers. To systemically characteriz v2RSE vZ RSE

circulating extracellular RNA profiles, we performed v w1
RMA sequencing analysis on plasma extracellular counts counts
vesicles derived from 192 individuals including 100 vi vi
colon cancer, 36 prostate cancer and 6 pancreatic
cancer patients along with 50 healthy individuals. Of

~12.6 million raw reads for each of these subjects, the
number of mappable reads aligned to RNA references
was ~5.4 million including microRNAS(mMIRNAS)
(~40.4%), piwi-interacting RNAS(piwiRNAS) (~40.0%),
pseudo-genes (~3.7%). long noncoding RNAS
(INCRMAS) (~2.4%), tRNAS (~2.1%), and mRNAs
(~2.1%). To select the best candidates for potential
extracellular RNA reference controls, we performed
abundant level stability testing and identified a set of
miRNAs showing relatively consistent expression. To
estimate biclogical variations, we performed
association analysis of expression levels with age and
sey in healthy individuals This analvsis showed
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SRP0D56835 24 human Understanding distinct gene expression patterns of RSE v2 RSE v2 RSE jx_bed RSE vZ RSE link vZ2 vl -
‘ normal adult and developing fetal human pancreatica  counts  counts  jx_covcounts  v1
and b cells is crucial for developing stem cell therapies, v2 RSE w2 RSE
islet regeneration strategies. and therapies designed to v v
increase b cell function in patients with diabetes (type  counts counts
1 or 2). Toward that end, we have developed methods w1 v

to highly purify a, b, and d cells from human fetal and
adult pancreata by intracellular staining for the cell-
specific hormone content, sorting the sub-populations
by flow cytometry and, using next generation RNA
sequencing, we report on the detailed transcriptomes
of fetal and adult a and b cells. We observed that
human islet composition was not influenced by age,
gender, ar body mass index and transcripts for
inflammatory gene products were noted in fetal b cells,
In addition, within highly purified adult glucagon-
expressing a cells, we observed surprisingly high
insulin MRNA expression, but not insulin protein
expression. This transcriptome analysis from highly
purified islet 2 and b cell subsets from fetal and adult
pancreata offers clear implications for strategies that
seek to increase insulin expression in type 1 and type
2 diabetes. Overall design: RNA-sequencing of highly
purified human adult and fetal islet cell subset was
performed using our newly developed method. Using

this data. we can study and compare the detailed ’
transcriptome or alpha and beta cells during
' 'elopment. '
Showing 1 to 10 of 29 entries (filtered from 2,039 total entries) Previous 2 3 Next
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SRP050497 6 human We have compared the genome-wide effects onthe ~ RSEv2 RSEv2 RSEjx bed RSEVZRSE link v2 v
transcriptome after treatment with 1CG-001 (the counts  counts  jx_covcounts v
‘ specific CBP inhibitor) versus C646, a compound that ~ v2 RSE  v2 RSE
competes with acetyl-coA for the Lys-coA binding v v
pocket of both CBP and p300. We found that both counts  counts
drugs cause large-scale changes in the transcripome v vi

of HCT116 colon cancer cells and PANC1 pancreatic
cancer cells, and reverse some tumor-specific changes
in gene expression. Interestingly, although the
epigenetic inhibitors affect cell cycle pathways in both
the colon and pancreatic cancer cell lines, the WNT
signaling pathway was affected only in the colon
cancer cells. Motably, WNT target genes were similarly
down-regulated afier treatment of HCT116 with CB46
as with 1CG-001. Overall design: To identify genes
affected by direct targeting of a component of the
transcriptional complex implicated in WNT regulation,
we used siRNAS to knockdown TCF7L2 in PANCA
cells. Cells were treated with control sIRNAS or siRNAs
specific for TCF7LZ and RNA was analyzed by RNA-
seq.

Showing 11 to 20 of 29 entries (filtered from 2,039 total entries)
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Epigenetics Chromatin. 2015 Feb 24:8:%_ doi: 10.1186/1756-8835-5-9_ eCollection 2015.

Altering cancer transcriptomes using epigenomic inhibitors.
Gaddis M', Gerrard D?, Frietze 52: Farnham PJ'

[+ Author information

Abstract
BACKGROUND: Due to the hyper-activation of WNT signaling in a variety of cancer types, there has been a strong

drive to develop pathway-specific inhibitors with the eventual goal of providing a chemotherapeutic antagonist of WNT
signaling to cancer patients. A new category of drugs, called epigenetic inhibitors, are being developad that hold high
promise for inhibition of the WNT pathway. The canonical WNT signaling pathway initiates when WNT ligands bind to
receptors, causing the nuclear localization of the co-activator B-catenin (CTNNB1), which leads to an association of B-
catenin with 2 member of the TCF transcription factor family at regulatory regions of WNT-responsive genes. The TCF/
-catenin complex then recruits CBP (CREBBF) or p300 (EP300), leading to histone acetylation and gene activation. A
current model in the field is that CBP-driven expression of WNT target genes supports proliferation whereas p300-
driven expression of WNT target genes supports differentiation. The small molecule inhibitor 1CG-001 binds to CBP, but
not to p300, and competitively inhibits the interaction of CBF with B-catenin. Upon treatment of cancer cells, this should
reduce expression of CBP-regulated transcription, leading to reduced tumaorigenicity and enhanced differentiation.

RESULTS: We have compared the genome-wide effects on the transcriptome after treatment with |CG-001 (the specific
CEF inhibitor) versus CB46, a compound that competes with acetyl-coA for the Lys-coA binding pocket of both CBP
and p300. We found that both drugs cause large-scale changes in the transcriptome of HCT116 colon cancer cells and
FPAMNC1 pancreatic cancer cells and reverse some tumor-specific changes in gene expression. Interestingly, although
the epigenetic inhibitors affect cell cycle pathways in both the colon and pancreatic cancer cell lines, the WNT signaling
pathway was affected only in the colon cancer cells. Notably, WNT target genes were similarly downregulated after
treatment of HCT 116 with CB46 as with 1CG-001.

CONCLUSION: Our results suggest that treatment with a general HAT inhibitor causes similar effects on the
transcriptome as does treatment with a CBP-specific inhibitor and that epigenetic inhibition affects the WNT pathway in
HCT116 cells and the cholesterol biosynthesis pathway in PANC1 cells.
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SRP050497 5] human

TFE3

We have compared the genome-wide effects on th RSEv2 RSEw2 RSE jx_bed
transcriptome after treatment with 1CG-001 (the counts counts jx_cov counts
specific CBP inhibitor) versus C646, a compound t v2 RSE vZ RSE

competes with acetyl-coA for the Lys-coA binding v v

pocket of both CBP and p300. We found that both counts counts

drugs cause large-scale changes in the transcriptome v v

of HCT116 colon cancer cells and PANC1 pancreatic
cancer cells, and reverse some tumor-specific changes
in gene expression. Interestingly, although the
epigenetic inhibitors affect cell cycle pathways in both
the colon and pancreatic cancer cell lines, the WNT
signaling pathway was affected only in the colon
cancer cells. Motably, WNT target genes were similarly
down-regulated afier treatment of HCT116 with CB46
as with 1CG-001. Overall design: To identify genes
affected by direct targeting of a component of the
transcriptional complex implicated in WNT regulation,
we used siRNAS to knockdown TCF7L2 in PANCA
cells. Cells were treated with control sIRNAS or siRNAs
specific for TCF7LZ and RNA was analyzed by RNA-
seq.
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gene 1d SRR1692137 SRR1692138 SRR1692139 SRR1692140 SRR1692141 SRR1692142
ENSGO00000000003.14 11156 9957 14914 15968 15138 16747
ENSGO00000000005.5 0 0 0 0 0 0
ENSGO00000000419.12 64023 55036 88460 62819 67807 70965
ENSGO00000000457.13 24666 22830 37528 31189 31249 36804
ENSGO00000000460.16 42199 38508 58545 36169 39613 42044
ENSGO00000000938.12 0 0 0 0 0 0
ENSGO00000000971.15 647 628 794 450 650 446
ENSGO00000001036.13 89682 81128 123915 121702 121412 143520
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SRPO20497 5 human We have compared the genome-wide effects on the RSE v2 RSE v2 RSE jx_bed RSE vZ RSE link V2 vl

transcriptome after treatment with ICG-001 (the counts counts jx_covcounts w1

specific CBP inhibitor) versus C646, a compound that V2 RSE vZ RSE

competes with acetyl-coA for the Lys-coA binding v v

pocket of both CBP and p300. We found that both counts counts

drugs cause large-scale changes in the transcriptome v V1

of HCT116 colon cancer cells and PANC1 pancreatic

cancer cells, and reverse some tumor-specific changes

in gene expression. Interestingly, although the

epigenetic inhibitors affect cell cycle pathways in both
sample  experimen run read_counreads_dov proportion paired_en¢sra_misrejmapped_riauc sharq bet: sharq bet:biosample biosample biosample avg read geo_acces bigwig_file tifle characteristics
SRS77852 SRXT79502 SRR1692137 300079594 30007994 1 FALSE TFALSE 25958159 1.49E+09 NA NA 2014-12-0:2015-01-0:2015-01-0¢ 50 GSM1556! SRR16921 PANC1 cic("cell line: pancreatic ductal carcinoma cell line", "sirna: control siRNA")
SRS77852 SRXT79502SRR1692138 27252897 27252897 1 FALSE FALSE 27208781 1.36E+09 NA NA 2014-12-0.2015-01-0:2015-01-0¢ 50 GSM1356! SRR16921 PANCI cic("cell line: pancreatic ductal carcinoma cell ine", "sirna: control sIRNA")
SRS77852 SRXT79502 SRR1692139 42212497 42212497 1 FALSE TFALSE 42146050 2.1E+09 NA NA 2014-12-0:2015-01-0:2015-01-0¢ 50 GSM1556! SRR16921 PANCI cic("cell line: pancreatic ductal carcinoma cell lne", "sirna: control siRNA")
SRS77852 SRXT79502 SRR 16592140 31456271 31456271 1 FALSE FALSE 31384977 1.36E+09 NA NA 2014-12-0.2015-01-0:2015-01-0¢ 50 GSM1356! SRR16921 PANCI si c("cell line: pancreatic ductal carcinoma cell ine", "sirna: TCF7L2 siRNA")
SRS77852 SRX79502SRR1692141 31569339 31569339 1 FALSE FALSE 31516283 1.57E+09 NA NA 2014-12-0:2015-01-0:2015-01-0¢ 50 GSM1556! SRR16921 PANCI si c("cell line: pancreatic ductal carcinoma cell lne", "sirna: TCFTL2 siRNA")
SRS77853 SRX79502SRR1692142 37477777 37477777 1 FALSE FALSE 374111%6 1.86E+09 NA NA 2014-12-0.2015-01-0:2015-01-0¢ 50 GSM1356! SRR16921 PANCI si c("cell line: pancreatic ductal carcinoma cell ine", "sirna: TCF7L2 siRNA")

alecied Dy aiect targenng of a COMponent o1 e
transcriptional complex implicated in WNT regulation,
we used siRNAS to knockdown TCF7L2 in PANCA
cells. Cells were treated with control sIRNAS or siRNAs
specific for TCF7LZ and RNA was analyzed by RNA-

seq.

Showing 11 to 20 of 29 entries (filtered from 2,039 total entries) Previous 1 3 Mext

& Download list of studies matching search results

Note that GTEX is separated from this list.
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phenotype

D recount2: analysis-ready RNA-=

<« =2 C {y @ nhttpsy//jhubiostatistics.shinyapps.i

DxEAHrO—

N =P1))

KL THEET BHE. counts genetsviiFoNEd, i?":
@H5SRP050497 tsv iGN FET , counts_genetsvD R &, DIT
FEHRD I N —FHEIZHE->TLNSD T, —§7£1,\|J(~$§Eﬂé‘ti‘$'§'o

RIZ. FBRADOY T ILARREEBEHFELOTVEDIZERLES . £
DERIZAWNAD D, phenotypeDEZAMNBA I O—
SRP050497.tsvTCY , NN ZDHFE , ZNDIHFE [EBrundl&@Dtitle
T. ﬁél%m%*%bi?

TFE3

SRP050497 6 human We have ¢ §IJ 0) 'Iﬁ*ﬁ’& ""'_l'n;‘f‘_l' [+
transcriptorrerer o
specific CBP |nh|b|tor‘| VErsus CBdG a compound that w2 RSE
competes with acetyl-coA for the Lys-coA binding v
pocket of both CBP and p300. We found that both counts

drugs cause large-scale changes in the transcriptome v
of HCT116 colon cancer cells and PANC1 pancreatic

cancer cells, and reverse some tumor-specific changes
in gene expression. Interestingly, although the
epigenetic inhibitors affect cell cycle pathways in bath

Q@

v2 RSE
v
counts
v

7994 30007994
272897 27252897
4221N497 42212497
31456, 31456271
31569339\3156933%
37477777 N477777

ead_counreads_dow proportion paired_enc sra_misrej mapped_ri auc
FAILSE FALSE
FAISE FALSE
FAILSE FALSE
FAISE FALSE
FAILSE FALSE
FAISE FALSE

29958199 149E+09 NA
27208781 1.36E+05 NA
42146090 2.1E+09 NA
31384977 1.56E+09 NA
31516283 1.57TE+09 NA
37411196 1.86E+09 NA

NA
NA
NA
NA
NA
NA

sharq bet: sharq bet:biosample biosample biosample avg read geo_accesbigwig
2014-12-0:2015-01-0:2015-01-0¢
2014-12-0.2015-01-0:2015-01-0¢
2014-12-0:2015-01-0:2015-01-0¢
2014-12-0.2015-01-0:2015-01-0¢
2014-12-0:2015-01-0:2015-01-0¢
2014-12-0.2015-01-0:2015-01-0¢

acteristics

50 GSM1356!8

line: pancreatic ductal carcinoma cell line", "sirna: control sIRNA")
ANCI cfc("cell Nge: pancreatic ductal carcinoma cell line", "sirna: control sIRNA")
50 GSMI135/SRR1692 PANCI cfc("cell ineN\pancreatic ductal carcmoma cell line", "sirna: control sIRNA")
ANCI sfc("cell line: p2creatic ductal carcinoma cell line", "sirna: TCF7L2 siRNA")
50 GSMI1556! ANCI sfc("cell lne: pancatic ductal carcnoma cell line", "sima: TCF7L2 siRNA")
S0 ESM1556! SRR1692JPANCL sfc("cell line: pancreaNg ductal carcinoma cell ine", "sirna: TCF7L2 siRNA")

affected by direct fargeting of a COMpoNent of the

SRR1692137
SRR1692138 =
showing M SRR 1692139
SRR1692140
SRR1692141
Note that G| SRR 1692142

& Downl search results

ist.

from 2,039 total entries)

transcriptional complex implicated in WNT regulation,
we used siRNAS to knockdown TCF7L2 in PANCA
cells. Cells were treated with control sIRNAS or siRNAs
specific for TCF7LZ and RNA was analyzed by RNA-

PANCI control siRNA 1
PANCI control siRINA 2
PANCI1 control siRNA 3
PANCI siTCF7L2 1
PANCI1 siTCF7L2 2
PANC]1 siTCF7L2 3

13 Mext
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ZZTl&. 27 )lIZcontrol vs. treatmentlZLELT =, =
NTEARPICT—IBRDEH/BTET T, VI H AL
(RO)IEEEIIBITTIIFTRUYT I RN TI7AILEE
KDANTA—TYLELTWNSD T, CCTIEED LS4
2 X Tcounts_genetxt&ELNDIT7AILE THRFELFELT =,

" I
SBERTT

gene 1d Controll Control2 Control3 Treatmentl Treatment2 Treatment3
ENSGO00000000003.14 11156 9957 14914 15968 15138 16747
ENSGO00000000005.5 0 0 0 0 0 0
ENSGO00000000419.12 64023 55036 88460 62819 67807 70965
ENSGO00000000457.13 24666 22830 37528 31189 31249 36804
ENSG00000000460.16 42199 38508 58545 36169 39613 42044
ENSGO00000000938.12 0 0 0 0 0 0
ENSGO00000000971.15 647 628 794 450 650 446
ENSGO00000001036.13 89682 81128 123915 121702 121412 143520
ENSGO00000001084.10 86325 77847 120691 73226 76177 87010
ENSGO00000001167.14 57229 49468 80253 89081 92579 109634
ENSGO00000001460.17 16982 16121 25284 19119 18513 19189
ENSGO00000001461.16 16155 14981 27084 22228 20813 22194
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Contents
m NSV RD)Th—L (RNA-seq) fEHT D REE, T—AEEATEER D A A—2
m NEADUST—E2DEE (recount?)
n YUTIREOTRA)T
O FDT—3%ET. BROER
O JIL—THDOREELZRZEHNIRIT A7
m TCC-GUI
O 774D T7YTA—k TIL—TIR)VERDOFE ., FHVILTyRROT (AS{E)
O $ERBIBEAT (Exploratory Analysis) : [&EEBEII TR AR1) 2 FOPCAZLE
0 FIHZEEEHT (TCC Computation)
m 9 {[ZDisconnected¢ i b EIREEF DX R
O RStudio® A2 A+—)L
0 TCC-GUIA—AJLER D E
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D3RR

EDHUTINEEDH T ILHAUTWNANEZRRD ., &
ARELTEILLGEWWD BN T L HEMN)HE

T3 HEMTITLET,

gene 1d Controll Control2 Control3 Treatmentl Treatment2 Treatment3
ENSGO00000000003.14 11156 9957 14914 15968 15138 16747
ENSGO00000000005.5 0 0 0 0 0 0
ENSGO00000000419.12 64023 55036 88460 62819 67807 70965
ENSGO00000000457.13 24666 22830 37528 31189 31249 36804
ENSG00000000460.16 42199 38508 58545 36169 39613 42044
ENSGO00000000938.12 0 0 0 0 0 0
ENSGO00000000971.15 647 628 794 450 650 446
ENSGO00000001036.13 89682 81128 123915 121702 121412 143520
ENSGO00000001084.10 86325 77847 120691 73226 76177 87010
ENSGO00000001167.14 57229 49468 80253 89081 92579 109634
ENSGO00000001460.17 16982 16121 25284 19119 18513 19189
ENSGO00000001461.16 16155 14981 27084 22228 20813 22194
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= T OOEE RO NS, QERY . SHDEENHD
— S > DTERADILERDIFTILLTTA BT,
D2ARZ)Y
O RoEEERR x + -2

(RT)IEEESIERR

(last modified 2019/02/22, since 2010)

I IN—TMRERERS . A
Macintosh2018.11.2758) [CHEf> T T —Y

www.iu.a.u-tokyo.acjp/~kadota/r_seq.html a

STHETRBLTUVET. FLEDGEE]
Macintosh2019.01.158F) TEE L T</ES

- PEELL) BYDATTEI A=

What's new? {MMII‘_E':}

CTW -

[Eapts
BN ﬁﬁi’&ﬁ\]ﬁr%ax‘uft\i@'@ *
Homebrew, Docker, GitHub, EC2, AW
WaXUw hE3EBNET. (2019/

I'*f,.:' ~O | NGS | EE?' HFHE' | FASTQ q

—_— i — -t = P = P

BRif | BIYLIE | IDZHE | Ensembl Gene IDRR@) (=33 ESE#EEFE (last modified 2018/08/08)
B2 | BIYLEE | IDZEA | Ensembl Gene ID --> gene symbols | BB (last modified 2018/08/15)
8RR | BILEE | IDZESE | Ensembl Gene ID --> gene symbols | RangedSummarizedExperiment (las
BEif | 5 ALV d | 2 DLV T (last modified 2018/07/17)

BBin | 95 A& | 2 TILR | hdust (last modifigd 2015/02/26)

BB | 7S AT | TR | ICC(Sun 2013) modified 2018/08/06)

i | 7S AT | BIFRE(ER) | MBCluster.SeqWel 2014) (last modified 2018/09/23)

BEth | 75 A5 | BIEFRE(EA) | TCCIEEE(Sun 2013)+MBCluster.Seq(Si 2014) (last mod
BEth | At JIEY | I DWW T (last modified EDIBID?KIF}
ERin | BEREE) | (CDOULVT(20135HDEE i
EEih | EIBEE) | [ DLT (last modified 2018}0?}10}

BEih | EiREE) | 28R | WIS | [EDWLT (last modified 2016/10/07)

Bt | FEIRETE) | 2BFR | MISEL | BEED | DESeg2(Love 2014) (last modified 2015/11/15)
BRtR | FEIRETED | 2B¥R | AISE L | & D | TCC(Sun 2013) (last modified 2015/07/07)3EE
Rt | FIRETE) | 28%R | WIS U | BE8&ED | BlekhmanT—4 | TCC(Sun 2013) (last modified 20

7=l1) (last modified 2014/07/10)
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—®l RUET, QDK FHEEDITLEANTNET AL

L. QTCCEWLVIRD /Ny r—o DB ERNTH YT
77x9 U 7 WIS R T H#IT5BIZHAWNET,

& C O © FEINTVENEE ww.iu.a.u-to’k&cln:ta_.-"r_ze-:.I'.t'TI=.a-1a 5i5 .. I0 (2]
fi#gtr | S AFVU>D | > T)LURE | TCC(Sun_2013)

1 ﬂfﬁu?—yﬁﬁﬂbﬁfﬁgjﬁbFaﬂGjZ“?UJﬁEﬁ’jﬁDﬁETb?fﬁ' clusterSampleB8EUxFIR LI=iE
JES =537 (Tang_et al., BMC
Bioinformatics EDISJEF'TE LﬂjﬁxgﬁfiﬁﬁL,\‘Cui@-(zmylﬂ%ﬁm} Xt I 1L E AN &0
HHEMLZELE(2015/11/15).

74)L] - [T L ORUDEE] TERULZWLWIZ7MIILEBLNTEST Lo FUICES LM TEIEN,

1. 59,857 genesx6 samples@®UP)L.5—45 (srp017142 count bowtie.txt)DIES :

Neyret-Kahn et al., Genome Res., 201 3M28£RHFFE(3 proliferative samples vs. 3 Ras samples) =
i L |

RNA-seqhD> Fr—8TF, NAToA > | 5] | BIREE | 282 | EEED |
SRP017142(Neyret-Kahn 2013)h'5856N %17,

in f <- “3-'--:-E'l?l—';_=::-~.-‘—__I:-:=..:'_e.:>::" # AN 7T A IEBEEEL Tin_fICEH
out_f <- "hogel. _: #H 7T B EREEL Tout_fICTEiN
param_fig <- c{* B, 400) #2707 I H IO EE S AR s E (E U E S =)L)

#LEIL T —UEO—F ]
library(TCC) #)50 T — U DEEAAR

#FAN T T A ILDEEAIA P
data <- read.table{(in_f, header=TRUE, row.names=1, sep="\t", quote="")#in fTIEEL=7 71/l
#7120 bdataiTE S D HERT

#HE
out <- clusterSample(data, dist.method="spearman",#7 35 28 ) S ETERFout! TN
hclust.method="average"”, unique.pattern=TRUE)%#7 35 2 2 ) - JE{TiER Fout| T

#2727 1 IICERF

png(out_f, pointsize=13, width=param fig[1], height=param fig[2])#LH 2 F I DEE I IZZ -2
plot(out) #HHE( T FOS 3 L)DFRT .
dev.off() #BEE LT by TAR—30
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-—G)l RUET, QDFTHIBRICELENNTNET A,
nix. @TCCELNVSRD /Sy —
77X9U 7 LSRRG ETIBIZHAWVET . @lF. @TCC/\y

[ ROEEETRE T—UDREBRXDEEEEFEREHRETT, FEHL

—

CHhOEBKERANTY YT

‘ fRAT | 2S5 ZAFYUSS | YT IR | TCC(Sun_2013)

ICO/ Sy —oERLNTHLTILEIS AU }{j"iﬁﬁﬁ“*_’)ﬁ’iﬁ@ﬂeﬁa pleBE#E=FRBUEE
BROSAIUIEREFRELET. SEHEMEEROHESN RS- ifem (Tang et al., BMC
Bioinformatics, 2015)FTHE COBEEERLTULET(2015/11/058M). xlsxEH T 7-rILEANETER0
FEEMLELE(2015/11/15).

74)L] - [T L ORUDEE] TERULZWLWIZ7MIILEBLNTEST Lo FUICES LM TEIEN,

1. 59,857 genesx6 samples@®UP)L.5—45 (srp017142 count bowtie.txt)DIES :

Neyret-Kahn et al., Genome Res., 201 3M28£RHFFE(3 proliferative samples vs. 3 Ras samples) =
i L |

RNA-seqhD> Fr—8TF, NAToA > | 5] | BIREE | 282 | EEED |
SRP017142(Neyret-Kahn 2013)h'5856N %17,

in_f <- "srp@17142_count_bowtie.txt" # AN 7T A IEBEEEL Tin_fICEH

out_f <- "hogel.png" # LN 77 M IBEEEL Tout_FICTEN

param_fig <- (500, 402) #2707 I H IO EE S AR s E (E U E S =)L)
#LBIL L T O F

library(TCC) #)0o AT— U DFE A AR

#FAN T T A ILDEEAIA P
data <- read.table{(in_f, header=TRUE, row.names=1, sep="\t", quote="")#in fTIEEL=7 71/l
#7120 bdataiTE S D HERT

#HE
out <- clusterSample(data, dist.method="spearman",#7 35 28 ) S ETERFout! TN
hclust.method="average"”, unique.pattern=TRUE)%#7 35 2 2 ) - JE{TiER Fout| T

#2727 1 IICERF
png(out_f, pointsize=13, width=param fig[1], height=param fig[2])#LH 2 F I DEE I IZZ -2

< C 0 O FEFESNTVELEE | www.iva.u- td’bi%éiﬁé[i‘ ;mé:jl:ﬁaﬁj_éiﬁéh\gb\f?o

.

plot(out) #HHE( T FOS 3 L)DFRT .
dev.off() #BEE LT by TAR—30
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— DBIENE, QEARNTFAILELTHUTILEHISRAE Y

HEETL-ERE . Q500X 400E9 LD KRKEXT
77X9 IJ 7 hogelpng&l VW I7AILATREFET H=HNDI—F,

[ (REHEEETISH = O X
< C 0 @ F|EINTWVELVESE | www.iu.a.u-tokyo.acjp/~kadota/r_seq.html#analysis_... ¥ (2 I
|| i | J525U> | YT | TCC(Sun_2013) :

TCC) Sy ar—=RULTH LTS AU OIS0 AERLET. dusterSample@EEFIR LIZE
BROSAIUIERERELET. SEHEMEEROHESN 1 FS5-7 48858 (Tang et al., BMC
Bioinformatics, 2015)5CH COESEERL TLET(2015/11/0580). XsxFzmt ) 7 (Il EAN EFT B0
FEEMLELE(2015/11/15).

J7AIL] - [T L ORUDEE] TERLEZWLWI7-1) 7+ LD RUICESIYLTFEIEN,

1. 59,857 genesx6 samples@®UP)L.5—45 (srp017142 count bowtie.txt)DIES :

Neyret-Kahn et al., Genome Res., 2013022 HFA(3 proliferative samples vs. 3 Ras Ygmples) = I~
i L |

RNA-seqh> Fo—5 T3, JAToA > | ZIFZEE) | 2F5R | EEZY |
SRPO17142{Neyret-Kahn 2013)1'=E 54

in_f <- "sprp@l17142 count bowyfie.txt"
out_f <- "hogel.png"
param_fig <- c(500, 40@)

#LEIL T —UEO—F ]
library(TCC) #)50 T — U DEEAAR

#FAN T T A ILDEEAIA P
data <- read.table{(in_f, header=TRUE, row.names=1, sep="\t", quote="")#in fTIEEL=7 71/l
#7120 bdataiTE S D HERT

271 IBEIEEL Tin_fICHEHN
N7 1 IBEEEL Tout_fICiE i
0 T LB RO IS S AR IEE (E I E =)

#HE
out <- clusterSample(data, dist.method="spearman",#7 35 28 ) S ETERFout! TN
hclust.method="average"”, unique.pattern=TRUE)%#7 35 2 2 ) - JE{TiER Fout| T

#2727 1 IICERF

png(out_f, pointsize=13, width=param fig[1], height=param fig[2])#LH 2 F I DEE I IZZ -2
plot(out) #HHE( T FOS 3 L)DFRT .
dev.off() #BEE LT by TAR—30
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Contents
m NSV RD)Th—L (RNA-seq) fEHT D REE, T—AEEATEER D A A—2
m NEADUST—E2DEE (recount?)
m YUTIREITRA)
0 FDT—REEIT. EEDOHER
O JIL—THDOREELZRZEHNIRIT A7
m TCC-GUI
O 774D T7YTA—k TIL—TIR)VERDOFE ., FHVILTyRROT (AS{E)
O $ERBIBEAT (Exploratory Analysis) : [&EEBEII TR AR1) 2 FOPCAZLE
0 FIHZEEEHT (TCC Computation)
m 9 {[ZDisconnected¢ i b EIREEF DX R
O RStudio® A2 A+—)L
0 TCC-GUIA—AJLER D E
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D3RR

DFFTIZHDcounts genetxtZ AN T7AIL
ELTETTABIZIFESTIE KLV

gene 1d

ENSGO00000000003.14
ENSGO00000000005.5

ENSGO00000000419.12
ENSGO00000000457.13
ENSG00000000460.16
ENSGO00000000938.12
ENSGO00000000971.15
ENSGO00000001036.13
ENSGO00000001084.10
ENSGO00000001167.14
ENSGO00000001460.17

‘ counts_gene.txt

Mar 15, 2019

Controll Control2 Control3 Treatmentl Treatment2 Treatment3

11156 9957 14914 15968 15138 16747
0 0 0 0 0 0
64023 55036 88460 62819 67807 70965
24666 22830 37528 31189 31249 36804
42199 38508 58545 36169 39613 42044
0 0 0 0 0 0

647 628 794 450 650 446
89682 81128 123915 121702 121412 143520
86325 77847 120691 73226 76177 87010
57229 49468 80253 89081 02579 109634
16982 16121 25284 19119 18513 19189
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" | DFF(dBcounts sene xEANTT L
ELTEITTESDLSIC, REEEILTTALY

75;(9 U ?/7\ NMIDEEZEITO>TES

R RGui (64-bit) — O pd
Irfl RE BE ot - wduEy AT
HEEIBRRIRIE

R F&0EmECL2HETOVIHS
%$.¢iF 'contributors ()" EAALTS
IR P R Our —UEHRRYTS
"citation () ' ¢ ALTUZEL,

"demo () ' CANTNETEEHDIES
"help () ' cFNERS AILTHS
'help.start()' T HTML J5O¥ICLS
"g() " cADTHE R BEETLED.

> getwd ()
[1] "C:/Users/kadota/Desktop/hoge”
> list.files ()

[lﬁ "counts gene.txt™
>

£

Mar 15, 2019
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" N D77 A1 @R T
DSR2

> list.files ()

> |

[1] "counts gene.txt”

PrE4-bit) — O X
il RE BE o vr-3 wduby ALT

RI-FODY-2E
FLLWAZUT ——
ATYTHERC.. =N EOR (55
I -DET... A

iTh s
EEAR-ADFEH LS. !

cAALTS

{ERAN-ADFRR... Ctrl+S 4T S
BEDE#DH.. Elhe
EEDFRF...
— HaCs
TILINIDEE... ,

LIS
HIA&l... Crl+P | =4 (o & S
T IERE.. LEe.
BT

> JECWA (]
[1] "C:/Users/kadota/Desktop/hoge”

<
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'_ D74 QFHLWLRIY T, SARREL
TORITAENEEILET . Al h v

D3RR

ERWMTELELIDIFTIEHYFEAD.

R RGui (64-bit)
Jrdlle |E -3 advEs sl
= & (g =

BIER A== B+ —T— 3 R E R
ARLITA5TT,

Q R Console

R F&EOEaECLsHETOVIHS
%.¢iF 'contributors ()" EAALTS
. R P R O =& HRMTS
"citation () ' ¢ ALTUZEL,

"demo () ' ¢cAHNTHETEEALICS
"help ()" egh@EA A LTHE
'help.start ()" T HTML J5O¥ICLS
"q() " AHTHE R BRETLET.

> getwd ()

[1] "C:/Users/kadota/Desktop/hogs
> list.files ()

[lﬁ "counts gene.txt™

>

L4
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__ DFBRDI—RETLTL—ELTHIA
FARLAaE—L T

77Z9U g

[ (RTHEEETIEH X - O X
& C N @ FEINTVELNEE | wwwiva.u-tokyo.acjp/~kadota/r_seqhtml#analysis_... ¥ (2 I
|| i | J525U> | YT | TCC(Sun_2013) :

TCO/ (o —2=ANTOVTILEOS IS L IETSW0ERLEY, dusterSampleBEE8=FIR LZE
BaoS AU JHBRELET. SREHERAOHESN RS 8183 (Tang et al., BMC
Bioinformatics, 2015)FTHE COBEEERLTULET(2015/11/058M). xlsxEH T 7-rILEANETER0
FEEMLELE(2015/11/15).

74)L] - [T L ORUDEE] TERULZWLWIZ7MIILEBLNTEST Lo FUICES LM TEIEN,

1. 59,857 genesx6 samples@®UP)L.5—45 (srp017142 count bowtie.txt)DIES :
Neyret-Kahn et al., Genome Res., 201 3M28£RHFFE(3 proliferative samples vs. 3 Ras samples) =
iﬁf‘i’:&d

RNA-seqhD> Fr—8TF, NAToA > | 5] | BIREE | 282 | EEED |
SRP017142(Neyret-Kahn 2013)h'5856N %17,

in_f <- "srp@17142_count_bowtie.txt" # AN 7T A IEBEEEL Tin_fICEH

out_f <- “P‘Dgel.:-h #.f.]'] 7 A IEEIEEL Tout_flCiEHN

param_fig <- (500, 402) T I E IO R S AR fEE (R E =)
#LEI T O F

library(TCC) #) 5w AT — U DET A AR

#FAN T T A ILDEEAIA P
data <- read.table(in_f, header=TRUE, row.names=1, sep="\t", quote="")#in fTIEELT=7 7
#7120 bdataiTE S D HERT

#HE
out <- clusterSample(data, dist.method="spearman",#7 35 28 ) S ETERFout! TN
hclust.method="average"”, unique.pattern=TRUE)%#7 35 2 2 ) - JE{TiER Fout| T

#2727 1 IICERF

png(out_f, pointsize=13, width=param fig[1], height=param fig[2])#LH 2 F 1L DEE T Z —F
plot(out) #HHE( T FOS 3 L)DFRT .
dev.off() #BEE LT by T =300
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" M

D3RR

DOFBRDOI—FEToTL—rELTHA
IAOE—LT.QRITA(HLETR—X},

R RGui (64-bit)
Jrille  BE
= | = |t

A% s B /) o N

0| | &

ﬁ R Console

R F&EOEaECLsHETOVIHS
%.¢iF 'contributors ()" EAALTS
. R P R O =& HRMTS
"citation () ' ¢ ALTUZEL,

"demo () ' ¢cAHNTHETEEALICS
"help ()" egh@EA A LTHE
'help.start ()" T HTML J5O¥ICLS
"q() " AHTHE R BRETLET.

> getwd ()
[1] "C:/Users/kadota/Desktop/hogs
> list.files ()

"counts gene.txt™

Mar 15, 2019

B (S|

$ A TIT074 I B%E A
#0725
Cy 2 asali=t)

. "sr§U17142 count bowtie.txt"
out f <- "hogel.png"”
param fig <- c (500, 400)

FED) Wi - VRO

library (TCC) # S =0
# A 071 D A 1A

data <- read.table(in f, header=TRUE, row.names=1l,
dim(data) #4121 hkdate

A

out <- clusterSample(data, dist.method="spearman", #
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Silhouette Scores for Arbitrary Defined Groups in Gene Expression Data and Insights
into Differential Expression Results.
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Abstract

BACKGROUND: Hierarchical Sample clustering (HSC) is widely performed to examine associations within expression data
obtained from microarrays and RNA sequencing (RNA-seq). Researchers have investigated the HSC results with several
possible criteria for grouping (e.g., sex, age, and disease types). However, the evaluation of arbitrary defined groups still
counts in subjective visual inspection.

RESULTS: To objectively evaluate the degree of separation between groups of interest in the HSC dendrogram, we propose
to use Silhouette scores. Silhouettes was originally developed as a graphical aid for the validation of data clusters. It provides
a measure of how well a sample is classified when it was assigned to a cluster by according to both the tightness of the
clusters and the separation between them. It ranges from 1.0 to - 1.0, and a larger value for the average silhouette (AS) over
all samples to be analyzed indicates a higher degree of cluster separation. The basic idea to use an AS is to replace the term
cluster by group when calculating the scores. We investigated the validity of this score using simulated and real data designed
for differential expression (DE) analysis. We found that larger (or smaller) AS values agreed well with both higher (or lower)
degrees of separation between different groups and higher percentages of differentially expressed genes (Ppgg). We also
found that the AS values were generally independent on the number of replicates (Nygp). Although the Ppgg values depended
on Npep, we confirmed that both AS and Ppgg values were close to zero when samples in the data showed an intermingled
nature between the groups in the HSC dendrogram.

CONCLUSION: Silhouettes is useful for exploring data with predefined group labels. It would help provide both an objective
evaluation of HSC dendrograms and insights into the DE results with regard to the compared groups.
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BROSAIUIERERELET. SEHEMEEROHESN 1 FS5-7 48858 (Tang et al., BMC
Bioinformatics, 2015)5CH COESEERL TLET(2015/11/0580). XsxFzmt ) 7 (Il EAN EFT B0
FEEMLELE(2015/11/15).

74)L] - [T L ORUDEE] TERULZWLWIZ7MIILEBLNTEST Lo FUICES LM TEIEN,

1. 59,857 genesx6 samples@®UP)L.5—45 (srp017142 count bowtie.txt)DIES :
Neyret-Kahn et al., Genome Res., 201 3M28£RHFFE(3 proliferative samples vs. 3 Ras samples) =
iﬁﬂ’:&d

RNA-seqH > M — & T, NAT oA~ | &7 /1 | $5R5E) | 2858 | EEHD |
SRPO17142(Neyret-Kahn 2013)15iE5NZE9.

in_f <- "srp@17142 count_bowtie.txt"™ #AN T 7 1 ILBEIEFEL Tin fITH N

out_f <- "hogel.png" #EN T 7 A IBEIEEL Tout_fICHEIR

param_fig <- (500, 40@) #2707 I H IO EE S AR s E (E U E S =)L)
FLZTL N T A O —

library(TCC) #)50 T — U DEEAAR

#FANTT A ILDERA AP
data <- read.table{(in_f, header=TRUE, row.names=1, sep="\t", quote="")#in fTIEEL=7 71/l

#7730 bdataDiTE S S| ERT
#RE '

out <- clusterSample(data, dist.method="spearman",#7 35 28 ) S ETERFout! TN
hclust.method="average"”, unique.pattern=TRUE)%#7 35 2 2 ) - JE{TiER Fout| T

#2727 1 IICERF
png(out_f, pointsize=13, width=param fig[1], height=param fig[2])#LH 2 F I DEE I IZZ -2

s

plot(out) #HHE( T FOS 3 L)DFRT .
dev.off() #BEE LT by TAR—30
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BEMC Bioinformatics. 2013 Jul 9;14:219. doi: 10.1186/M1471-2105-14-218._

EIEFIREE 5 % 5T

EWLSE

OTCCHIRFMI o N IEARISLFEHRLE]
SEYIZLTLWNS/\yr—o
THY. IZRA2) T DRI LABEIT
DT, ShDOGUI(TZT45
TCC: an R package for comparing tag count data with robust norn )[,:L—-ij/r*//)'(—jl—x) H}j;ﬁfTCC—GUIO

strategies.
Sun .J‘. MNishiyama T, Shimizu K, Kadota K.

[+ Author information

Abstract
BACKGROUND: Differential expression analysis based on "next-generation” sequencing technologies is a

fundamental means of studying RNA expression. We recently developed a multi-step normalization method
(called TbT) for two-group RNA-seq data with replicates and demonstrated that the statistical methods
available in four R packages (edgeR, DESeq, baySeq, and NBP5eq) together with TbT can produce a well-
ranked gene list in which true differentially expressed genes (DEGs) are top-ranked and non-DEGs are
bottom ranked. However, the advantages of the current TbT method come at the cost of a huge computation
time. Moreover, the R packages did not have normalization methods based on such a multi-step strategy.

RESULTS: TCC (an acronym for Tag Count Comparison) is an R package that provides a series of functions
for differential expression analysis of tag count data. The package incorporates multi-step normalization
methods, whose strategy is to remove paotential DEGs before performing the data normalization. The
normalization function based on this DEG elimination strategy (DEGES) includes (i) the ariginal TbT method
based on DEGES for two-group data with aor without replicates, (i) much faster methods for two-group data
with or without replicates, and (iil) methods for multi-group comparison. TCC provides a simple unified
interface to perform such analyses with combinations of functions provided by edgeR, DESeq, and baySeq.
Additionally, a function for generating simulation data under various conditions and alternative DEGES
procedures consisting of functions in the existing packages are provided. Bioinfarmatics scientists can use
TCC to evaluate their methods, and biclogists familiar with other R packages can easily learn what is done in
TCC.

CONCLUSION: DEGES in TCC is essential for accurate normalization of tag count data, especially when up-
and down-regulated DEGs in one of the samples are extremely biased in their number. TCC is useful for
analyzing tag count data in various scenarios ranging from unbiased to extremely biased differential
expression. TCC is available at hitp:/fwww iu a u-tokyo ac jp/~kadota/TCC/ and will appear in Bioconductor
(http://bioconductor.org/) from ver. 2.13.

FMLU Full text]
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TCC G U I TJA—KL T, ESPO-TSTIFEDNFEREINE
B BNBEDONETEIKYEREHRLET . D
Step1DH=YVZED')v7,

aQa « B 0

[ TCC-GUI: Graphical User Interfac X +

<« C 1t & httpsy//infinityloop.shinyapps.io/TCC-GUI/

TCC-GUI: Graphical User Interface for TCC package =

! Documentation
i Welcome to TCC-GUI 22 Data Simulation & Exploratory Analysis f TCC Computation 122 MA Plot ld Volcano Plot

24 Data Simulation
£2f Heatmap Ll Expression Level Plot B Analysis Report

& FExploratory )

& What's TCC?

TCC

TCCis a R/Bioconductor package provides a series of functions for performing differential expression (DE) analysis from RNA-
seq count data using a robust normalization strategy |called DEGES).
The basic idea of DEGES is that potential differentially expressed genes (DEGs) among compared samples should be removed

before data normalization to obtain a well-ranked gene list where true DEGs are top-ranked and non-DEGs are bottom ranked.
This can be done by performing the multi-step normalization procedures based on DEGES (DEG elimination strategy)

implemented in TCC.
TCC internally uses functions provided by edgeR“: DESeq™: DESeq2™k and baySeq®! . The multi-step normalization of TCC can

be done by using functions in the four packages.

Al TCC-GUI: Graphical User Interface for TCC
package

https://infinityloop.shinyapps.io/TCC-GUI/ 102
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] ZAERBRLOE@RIZRUVET , DUpload

CC-GUI

[ TCC-GUI: Graphical User Interfac X + B - X
< C 1t & httpsy//infinityloop.shinyapps.io/TCC-GUI/ Q1 a
TCC-GUI: Graphical User Interface for TCC package = o’

B Documentatior
B Sample €3 Upload B3 Read Count Table
>3 Data Simulation
. niiE - Select Sample Data Mo data to show. Click sample or upload your own dataset.
& Exploratory Analysis  (SHEEE hypoData [sample
dataset) -

Ll Count Distribution Y Filtering Threshold I Density Plot & MDS Plot EPca

1. The 10000 genes dataset &3 Hierarchical Clustering

hypoData is simulation data

generated by Mo data for ploting. Please import dataset and assign group information first.
TCC::simulaterReadCounts

function

2. After performing simulation
inthe stepe , simulation
Data can be selected and it's
referring the latest simulation
result.

@ Group Assignment

Input your group info

Mar 15, 2019 103



O ZAERERCOE@AICRUVET . DUpload, =

CC-GUI = TEB(Z@Upload,

— | x
[ TCC-GUI: Graphical User Interfac X +
< C 1t & httpsy//infinityloop.shinyapps.io/TCC-GUI/ Q1 a
TCC-GUI: Graphical User Interface for TCC package = o’
B Documentatior
&= Sample &3 Upload BH Read Count Table
>4 Data Simulatio
atasimuistion - Upload Count Data Mo data to show. Click sample or upload your own dataset.
& Exploratory Analysis (S Upload... | Mofile has be

Ll Count Distribution Y Filtering Threshold I Density Plot & MDS Plot EPca
Text file in .tsv/.csv format, and

the first column should be as Hierarchical Clustering

genes' name.

@ Group Assignment

Input your group info

Mo data for ploting. Please import dataset and assign group information first.

| 3 Assign Group

Label

TCC-GUI expect first label
should be Groupl (G1) and the
next be Group2 (G2}, and so

-
0n
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O ZAEBRLOE®EIZRUET , DUpload, =
ZTEn|Z@Upload, @FTLIZWLVI7A(ILE

CC-GUI EIRLT. DEK.

[ TCC-GUI: Graphical User Interfac X +

<« C 1t & httpsy//infinityloop.shinyapps.io/TCC-GUI/

TCC-GUI: Graphical User Interface for TCC package

B Documentation

24 Data Simulation Stepn

&= Sample &3 Upload BH Read Count Table

Upload Count Data Mo data to show. Click sample or upload your own dataset.

& BExploratory Analysis  (SiEpE Upload... | Nofile has be
@ B¢ X
Text file in .tsv/.csv format, and — N S —
the first column should be T » PC» TR?l-\J-_‘f ? hl:rgE' v O |"-':|-~--' B 2
genes' name. L o
EE - FHLLTANA- ==+ [N o
o
Group Assignment . ; .
¥ F9v0-F =] counts_gene.txt 2019/02/26 13:41 THAR FFaAvh
Input your group info W 727k
EREEEYI

Here) =l €07 | S

P M Jr4 )&M) | counts_gene.tut w H'ri*.ttt*.text*.cw]l ~

- o

F0) el
| 3 Assign Group
Label

TCC-GUI expect first label
should be Groupl (G1) and the
next be Group2 (G2}, and so
0n M

105
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- Z AL OBEEICRUET . DUpload, =
CC_G U | CT&5[Z@Upload, QFEFTLI-LN D7 ILE

BINL T, @RI, ®FvFO—Kh---

|
[ TCC-GUI: Graphical User Interfac X +

< C 1t & httpsy//infinityloop.shinyapps.io/TCC-GUI/ Q e

Tt

TCC-GUI: Graphical User Interface for TCC package = o’

B Documentation |
&= Sample &3 Upload BH Read Count Table
24 Data Simulation
e Step0 Upload Count Data Mo data to show. Click sample or upload your own dataset.
& Exploratory Analysis (S Upload... = counts_gene
counts_g

Ll Count Distribution Y Filtering Threshold I Density Plot & MDS Plot EPca

Text file in .tsw/.csv format, an
the first column should be as Hierarchical Clustering

genes' name.

@ Group Assignment

Input your group info

Mo data for ploting. Please import dataset and assign group information first.

| 3 Assign Group
Label

TCC-GUI expect first label
should be Groupl (G1) and the
next be Group2 (G2}, and so

0n
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" A CARRELOBEICRUES ; DUpload, =
TC C G U | ZTE5IZ@Upload, QM LI=WLNI7AILE

- EIRLT. DB, ®7v7Oo—kh, ®FY

[ TCC-GUI: Graphical User Interfac. X == 70|:|_|:5+ET'T£0):| ~:ﬁ|:§o @%*?W@’ﬁﬂl’ﬁ'%

<« C 1t & httpsy//infinityloop.shinyapps.io/TCC-GUI/ $& (j:
e - 3
TCC-GUI: Graphical User Interface for TCC package = ¢
& Sample &3 Upload BH Read Count Table
Simulation -
Upload Count Data Search: I
a el - Upload... counts_gene Gene Name Controll Control2 Control2 Treatmentl Treatmer
EMN3G00000000003.14 11156 9357 14514 15568
Text file in .tsw/.csv format, an _
the first column should be EM3G00000000005.5 0 0 0 0
genes' name.
- EN3G00000000419.12 64023 55036 B3460 B2819
EM3G00000000457.13 24566 22830 37528 31189
Group Assignment
ENSGO0000000460. 16 42199 38508 58545 36169
Input your group info ENSGO000000093E. 12 0 0 0 o
EMN3G000000009T1.15 847 G628 794 450
EM3G00000001036.13 89682 81128 123915 121702
EMN3G00000001084.10 BE6325 77847 120691 T3226
EMSG00000001167.14 57229 49468 B0253 89081
| 3 Assign Group
EMSG00000001460.17 16982 16121 25284 15119 i
Label 5
) Showing 1to 12 of 58,037 entries
TCC-GUI expect first label
should be Groupl (G1) and the
next be Group2 (G2}, and so
o Ll Count Distribution Y Filtering Threshold s Density Plot = MDS Plot EPca ~
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Bl

CAERBCOE@EICRVYFET, DUpload, &
ZT&5[Z@Upload, @FEHTLI=L\I7( L%
EBRLT, DB ®O7y7a—Fkd, ®©7vY
JO—KRETZDIKE, DFEBADEIERE
HlE. 7ydO—KkLE77AILEEMNZEL

gene id Controll Control2 Control3 Treatmentl Treatment2 Treatment3
ENSGO00000000003.14 11156 9957 14914 15968 15138 16747
ENSGO00000000005.5 0 0 0 0 0 0
ENSGO00000000419.12 64023 55036 88460 62819 67807 70965
ENSGO00000000457.13 24666 22830 37528 31189 31249 36804
ENSG00000000460.16 42199 38508 58545 36169 39613 42044
ENSGO00000000938.12 0 0 0 0 0 0
ENSGO00000000971.15 647 628 794 450 650 446
ENSGO00000001036.13 89682 81128 123915 121702 121412 143520
ENSGO00000001084.10 86325 77847 120691 73226 76177 87010
ENSGO00000001167.14 57229 49468 80253 89081 92579 109634
ENSGO00000001460.17 16982 16121 25284 19119 18513 19189
ENSGO00000001461.16 16155 14981 27084 22228 20813 22194
counts_gene.txt
Mar 15, 2019 108




N
oS
Contents
n FSURD)Th—L (RNA-seq) FEITDIRIBE, T —2EATERR DA A—D
m NEADNT—FDETF (recount?)
m YUTIREITRA)
O FDT—3%ET. BROER
O JIL—THDOREELZRZEHNIRIT A7
m TCC-GUI
0 I7AILDT T A—R TI—TINIVEBRDFE ., FHILTYRROT (AS{E)
O $ERBIBEAT (Exploratory Analysis) : [&EEBEII TR AR1) 2 FOPCAZLE
0 FIHZEEEHT (TCC Computation)
m 9 {[ZDisconnected¢ i b EIREEF DX R
O RStudio® A2 A+—)L
0 TCC-GUIA—AJLER D E
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" RO, DEDHLTLADEDME
: DEIZRT H0VEIEET 5. @Group
Group Assignment Assignment., ELAAHIIZZ@D RN TIRET
[ TCC-GUI: Graphical User Interfac. X + %)@T:\\bﬁs C*L’é"f‘_f*)ﬁb‘&@’\c’—’)-ltﬁﬂd)
& C (Y & httpsy//infinityloop.shinyapps.io/TCC-GUI/ (§5®'|§$|§75§7\737\7373$$'570

TCC-GUI: Graphical User Interface for TCC package = o’

B Documentation I
&= Sample &3 Upload BH Read Count Table

24 Data Simulation Stepn
Upload Count Data Search: I
a el - Upload... counts_gene Gene Name Controll Control2 Control2 Treatmentl Treatmer |
EMN3G00000000003.14 11156 9357 14514 15568
Text file in .tsv/.csv format, and _
the first column should be EM3G00000000005.5 0 0 0 0
genes' name.
B EN3G00000000419.12 64023 55036 B3460 62819 ’
EM3G00000000457.13 24566 22830 37528 31189
@ Group Assignment
EM3G00000000460.16 42199 38508 58545 36169
Input your group info ENSGO000000093E. 12 0 0 0 o
R ENSGO00000009TL. 15 647 622 704 450
e sTEE ENSG00000001036.13 9882 1128 123915 121702
""" L EMN3G00000001084.10 BE6325 77847 120691 T3226
1_repl 1 =
EMSG00000001167.14 57229 49468 B0253 89081
| 3 Assign Group
EMSG00000001460.17 lGag2 16121 25284 15119 i
Label 5
) Showing 1to 12 of 58,037 entries
TCC-GUI expect first label
should be Groupl (G1) and the
next be Group2 (G2}, and so o o ] -
o Ll Count Distribution Y Filtering Threshold s Density Plot = MDS Plot PCA ~
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Group ASS|gnment

RDEEE. DEDHUTILEZDEDOMNE
DHEICETHIZEIEET H. @Group
Assignment, EAIIZIZQOD RN TIRET

[ TCC-GUI: Graphical Us

C O

ser Interfar X

& https://infinity Ioup shinyapps.io/TCC-GUI/

Ty e

EMEGO0000000838.12

ENSGO0000000971.15

BDTEH ., INEITHENEDR—DTED
ZODEEMNARADRALGFEEFTT  R—TTF

EIZFHEE, OICHLEBHRDIEENDEL

EhNTET 1,

ormation

Assign group infi

needad,

EMSG00000001036.13 B9682 81128 123915 121702
- ENSG00000001084.10 86325 TT847 120691 T3226
s
EMSG00000001167.14 57229 49468 80253 89081
| 8 Assign Group ~
EMNSG00000001460.17 16982 16121 25284 15119 -
Label >
- Showing 1to 12 of 58,037 entries
TCC-GUI expect first label
should be Group1 (G1l and the
next be Group2 (G2}, and so o o ] )
on Ll Count Distribution Y Filtering Threshold I Density Plot & MDS Plot PCA

&5 Hierarchical Clustering

Mo data for ploting. Please import dataset and assign group information first.

Copyright © 2019

Version 2015.02.08
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= OBEROREEAGBLTT. 327 ()
DERINS T ILEA T, BRIAEFHR, 2
G ro u p ASS I g n m e nt TlICont&TreatZL =5, BIIZG1EG240, 1
() TCC-GUE Graphical User Interfac X L2 E | BAISZATENIELATELL, A
C {0 & nttpsy//infinityloop.shinyapps.io/TCC-GUI/ jjb‘\;ET L/T-Bs @’E?EFT -U-/jo)l/% —C g
ENSGOOD0000093E. 12 FHIFLTIFLWWELSEZ ([XH S5O0,
e S6a0g000005T ZOHYITTUORA—MNERFEIZIEE T S
_tjé%*?%ﬁf’\') —T9,

Control3,Cont
Treatmentl,Treat

ENSGO0000001036.13

Treatment2, Treat

- ENSGO0000001084.10 BB325 120651 13226
restment3.Treat y
]
ENSGO0000001167.14 ST229 49468 8 B9081
ASSIE =
ENSGO0000001460.17 16982 16121 25284 19119 h
) Showing 1to 12 of 58,037 entries 1 EI I— tI'I: l 1 EI I— 't
TCC-GUI expect Nt label I L :| I
- e rn 1l and T
should be Groupl IR and the

next be Group2 (G2}, aNd so

o ' il Count Distribution Y Filtd C 0 I'|'|'.|I: 1,': 0 I-I-I:

&5 Hierarchical Clustering

winatrpuing rememeernd, iOMIEFOL3, Conit
Treatmentl,Treat

Treatment2,Treat

Treatment3, Treat

Copyright © 2019

Version 2019.02.08
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" R[OS OB I IS o QRS
HIEHROIBEENR T LI-CEERT Ayvt—
Grour ASSI onmentfg |Simer

[ TCC-GUI: Graphical User Interfar X

c O & htips://infinityloop.shinyapps.io/TCC-GUI/

DONE ‘

Group labels were successfully assigned.
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" S
Group Assigonment{®

[ TCC-GUI: Graphical User Interfar X 4

Cc 0

Mar 15, 2019

& htips://infinityloop.shinyapps.io/TCC-GUI/

DONE

Group labels were successfully assigned.

DZDOHE=YNTIZLIZ&E>T, QESE
BIEROIEENRT LI EERT Avt—
O ET ILICHMRICIITICLIIZL
LTULW=EENRTL. FaUITE (box plot)
MELNBDISITHEYET , DOkEIRT &--




Group Asagnment&

CARRCIZRYET,

[ TCC-GUI: Graphical User Interfa

C O

Mar 15, 2019

| x
/finfinityloop.shinyapps.io/TCC-GUI/ Q 1% e :
- = CIN I UL OUIUE S0, 1L U U U U
Control1,Cont ~
- ENSG00000000971.15 @47 G2a T84 450
Control2,Cont
Control3,Cont - e
e EMSG00000001036.13 G9682 81128 123915 121702
reatmentl,Treat
Treatmentd, Treat ENSGOD000D01084.10 286325 T84T 120691 73226
reatment3.Treat p
|
EMSG00000001167.14 2T229 49468 20253 89081
EMNSG00000001460.17 1lG9a2 16121 25284 15119
’ —_—
Showing 1to 12 of 58,037 entries
L Count Distribution Y Filtering Threshold & Density Plot & MDS Plot PCA
&5 Hierarchical Clustering
Filter low genes Original Raw Count
a = Cont
. Treat
N group 20
NR: Cont: 3 Treat: 3 Title
£ 0.2 =
AS:0.208 Original Raw Count . 15
—
=
X label =
“ 1o
Sample o
=
Y label 5
log=sub=2=/sub>{C
00— —
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Group Asagnment&

[ TCC-GUI: Graphical User Interfa

C O

Mar 15, 2019

u/vfdwuu 7Y FEd . DSummarySR 2 Z5FE
| @B {zF#LGroup AssignmentRij&[E
L'C*‘T?f)\

= | x
/finfinityloop.shinyapps.io/TCC-GUI/ a % KB e :
- = CIN I UL OUIUE S0, 1L u u U s
e
Control1,Cont ~
- ENSG00000000971.15 @47 G2a T84 450
Control2,Cont
Control3,Cont - e
e EMSG00000001036.13 G9682 81128 123915 121702
reatmentl,Treat
Treatmentd, Treat ENSGOD000D01084.10 286325 T84T 120691 73226
reatment3.Treat p
|
EMSG00000001167.14 2T229 49468 20253 89081
| 8 Assign Group ~
EMNSG00000001460.17 1lG9a2 16121 25284 15119 i
’ —_—
Showing 1to 12 of 58,037 entries
TCC-GUI expect first label
should be Groupl (G1 the
next be Group2 (G2}, and so )
on L Count Distribution Y Filtering Threshold & Density Plot & MDS Plot PCA
&5 Hierarchical Clustering
Filter low genes Original Raw Count
B 20
N 1 5BO3T Cont
gene a Treat
N group : 2 20
NR: Cont: 3 Treat: 3 Title
£ 0.2 =
AS:0.208 Original Raw Count . 15
—
=
X label =
“ 1o
Sample o
=
Y label 5
log=sub=2=/sub>{C
I:— . -

116




"
Group Asagnment&

[ TCC-GUI: Graphical User Interfa

C O & htips://infinityloop.shinyapps.io/TCC-GUI/

_/u?&uu HYET , OSummaryE 7 1Z5E
! Q18 ‘fK?ﬁﬁUiGroup AssignmentBi] & [E]
L’C?’h\ BT IL—T M2, DContHh3H >

T TreatM3 2T IL. FLTOFEH )L

IyhRO7 (AS) Y0208 THAZEM RSN

= " CIN I UL OUIUE S0, 1L i LT—‘
~ 0
Control1,Cont ~
- ENSG00000000971.15 @47 G2a T84 450
Control2,Cont
Control3,Cont -
:”0”%2’ o EMSG00000001036.13 G9682 81128 123915 121702
reatmentl,Treat
Treatmentd, Treat ENSGOD000D01084.10 286325 T84T 120691 73226
reatment3.Treat p
|
EMSG00000001167.14 2T229 49468 20253 89081
| 8 Assign Group ~
EMNSG00000001460.17 1lG9a2 16121 25284 15119
Label >
- Showing 1to 12 of 58,037 entries
TCC-GUI expect first label
should be Gro LI|_.l G1) and the
next be Group2 (G2}, and so )
on L Count Distribution Y Filtering Threshold & Density Plot & MDS Plot PCA
&5 Hierarchical Clustering
Filter low genes Original Raw Count
B 20
1Tk Cont
N gene * 58057 . Treat
N group : 2 20
NR: Cont: 3 Treat: 3 Title
£ 0.2 =
AS:0.208 Original Raw Count . 15
—
=
X label =
“ 1o
Sample o
=
Y label 5
log=sub=2=/sub>{C
00— —
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vILIYrAOY

HE5LY, Deounts genetxtZ AHNELTRLET
SHE L5582 (QAS = 0.2083361) ERIL T 43,

R RGui (84-bit) - O X
Jrdll  _E i uduby AT

= | = |t = |
Q¥ R Console | = || [=] || &3 |

[1] 58037 6 = ——— fo |G
- in f <- "counts gene.txt|" FATIOFAIBEIEEL T
> $ETLIE (D08 param Gl <- 3 #GLERDH 2T
> obj <- as.logical (rowSums (data)| Param G2 <- 3 #G2EFDH I
> data <- unique(datalocbj,]) ) . )

> dim(data) #1&‘%@)?‘9))}"—?@5‘—% .
[1] 34114 6 library(cluster) # S =T A
= - - — Al n

> #AFE (AS{EDSHE) # X074 0 A ARSIV RO 1F A

> d <- as.dist(l - cor(data, meth data <- read.table(in f, header=TRUE, row.names=l,

> AS <- mean(silhouette (data.cl,|data.cl <- c(rep(l, param Gl), rep(2, param G2))#Gl
S as dim(data) #7210k dat:
[1] 0.2083361 . .

#FRINIE (D )LRUH)
> | obj <- as.logical (rowSums (data) > 0) e e F s g\
data <- unique(datalobj,]) #0bJH TRUECS:
< dim(data) #4721 hkdat:

# A (ASTEDETE)
d <- as.dist(l - cor(data, method=“5pea:r:man“]]#ﬁ}“j
AS <- mean(silhouette(data.cl, d) [, “sil_w_i_dt_h“] V¥

£ >
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Contents
m FSURDYT—L (RNA-seq) SRHTDIRIE, T —RETEIRD A A—D
m NEADT—2DEEF (recount?)
m HUTIILEOTRE) Y
O FRDT—2EET. EROER
O 7 IL—TRDNEEZZHNICRT X7
m [CC-GUI
O Z74)LQ7y7O—K, JIL—TSRJVEHRDF 5., FH2IILTyRXT7 (ASIE)
O ERBVEEHT (Exploratory Analysis) :BEBRIIS AR 24 OPCALLE
0 FIHZEEEHT (TCC Computation)
m 9 {[ZDisconnected¢ i b EIREEF DX R
O RStudio®D /> Ak—)L
0 TCC-GUIA—A LR D Ef
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=
Count Distribution

FIETRTULSDI(E. DCount DistributionTY
TDIEZO5NTINTWNSDTR—UTERIZFRE),

[ TCC-GUI: Graphical User Interfac X

= | x
+
C 1t & httpsy//infinityloop.shinyapps.io/TCC-GUI/ Q % e :
o - = " CIN I UL OUIUE S0, 1L U u U U
Control1,Cont ~
- ENSG00000000971.15 @47 G2a T84 450
Control2,Cont
Control3,Cont -
:”DHME’"E’ o EMSG00000001036.13 G9682 81128 123915 121702
reatmentl,Treat
Treatmentd, Treat ENSGOD000D01084.10 286325 T84T 120691 73226
reatment3.Treat p
|
EMSG00000001167.14 2T229 49468 20253 89081
EMNSG00000001460.17 1lG9a2 16121 25284 15119
’ —_—
- Showin 2 of 58,037 entries
TCC-GUI expect first labe
should be Groupl (G1 the
next be Group2 (G2}, and so )
on L Count Distribution Y Filtering Threshold & Density Plot & MDS Plot PCA
&5 Hierarchical Clustering
Filter low genes Original Raw Count
a = Cont
. Treat
20
NR: Cont: 3 Treat: 3 Title
£ 0.2 =
AS:0.208 Original Raw Count . 15
—
=
X label =
“ 1o
Sample o
=
Y label 5
log=sub=2=/sub>{C
[ — —
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CARRLCIZIRYET,

Count Distribution

[ TCC-GUI: Graphical User Interfa

C O

& htips://

x +

infinityloop.shinyapps.io/TCC-GUI/

Treatment3,Treat p

b Assign Group

TCC-GUI expect first label

group * 2
MR: Cont: 3 Treat: 3

AS:0.208

ENSGO0000001167.14 SI220

ENSGO0000001460.17 1982

Showing 1to 12 of 58,037 entries

aQa « B 0

49458 80253 89081

16121 25284 15119 i

Ll Count Distribution Y Filtering Threshold

&3 Hierarchical Clustering

[ Density Plot & MDS Plot PCA

Filter low genes

a 20

Title

Original Raw Count

X label
10

laga{Count + 1)

Sample

-
-
=
L
n

Original Raw Count

Cont
Treat

00—

Fa
o,

Yoy,

py oy
Yors s
£ 5

Sample

Tt
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= CATRLIZYET . DRFD 3545 HiControl

Count Distribution FZ=ZLe. A cOREEH.

= | x
[ TCC-GUI: Graphical User Interfac X +
C 1t & httpsy//infinityloop.shinyapps.io/TCC-GUI/ Q a
e
EMSG00000001167.14 5T229 49468 20253 89081
EMSG00000001460.17 lg9g2 16121 25284 15119 i
' —_—
- Showing 1to 12 of 58,037 entries
TCC-GUI expect first labe
on Ll Count Distribution Y Filtering Threshold I Density Plot & MDS Plot PCA
&3 Hierarchical Clustering
© Summary Filter low genes ’ginal Raw Count
B 20
N 1 5BO3T Cont
gene a Treat
N group i 2 20
NR: Cont: 3 Treat: 3 Title
£ 0.2 =
AS:0.208 Original Raw Count . 15
+—
=
X label o
“ 1o
Sample o
=
Y label 5
og=sub=2=</sub={C
04— —
e, c L& 75 T .
rye Oy Oy [ . )
i FE Iy L 3 2,
oy, ors o i, ’t'f.,;r‘j ’?’?p_{“ .
Sample
-
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CARRERLCIZIEYE T, O#D 3515 HiControl
BHIHUTILD. FICEDHIED . DFFYD3
55 hTreatmentEE3H T ILD 5%,

TreatmentE D (OB FTEHEARBIZEN XK
ZEVNEIEIMNT B, ELVOHIEEDERILAEE,

=
Count Distribution

[ TCC-GUI: Graphical

User Interfac X +

C 1t & httpsy//infinityloop.shinyapps.io/TCC-GUI/
Treatment3,Treat ~
B s
EMSG00000001167.14 5T229 49468 20253 89081
b Assign Group
EMSG00000001460.17 lg9g2 16121 25284 15119 i
Label >
- Showing 1to 12 of 58,037 entries
TCC-GUI expect first label
should be Groupl (G1) and the
next be Group2 (G2}, and so -
on Ll Count Distribution Y Filtering Threshold I Density Plot & MDS Plot PCA
&3 Hierarchical Clustering
oSUmmﬂr}' Filter low genes Original Ra"*'
B 20
N ene i 58037 Cont
gene a Treat
N group i 2 20
NR: Cont: 3 Treat: 3 Title
£ 0.2 =
AS:0.208 Original Raw Count . 15
+—
=
X label o
“ 1o
Sample o
=
Y label 5
og<sub=2 b={C
00— W
G c ; 75 P e,
Oy iy O, [ . 2]
A, Ity Ly Ly v &
8 : e
o, O3 3 ""3‘@,,.:‘] Mey, .
Sample
-
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[ERBHIISARZIT

(DHierarchical Clustering@7%#9) w9 LT-§&
R, QIbo0EBRE (TorOT5L) T
ControlEt&TreatmentFE TLoEY R Hh N T

D TCC-GUI: Graphical User Interfac. % -+

C O

Mar 15, 2019

& htips://infinityloop.shinyapps.io/TCC-GUI/

Treatment3,Treat

b Assign Group

Label

TCC-GUI expect first label

should be Groupd |
next be Group2 (G2}, and so

on.

- LEO3T
N gene ¢ SB03T

N group - 2
MR: Cont: 3 Treat: 3

AS:0.208

LVET 1,

Q 0 :
.
EMSGOD000001167.14 s 49468 80253 89081
EMSGO0000001460.17 15982 16121 25284 19119 -
’ —_—
Showing 1to 12 of 58,037 entries
Lt r:su.w Y Filtering Threshold [ Density Plot & MDS Plot PCA
d:Hi-a's’c*'ics.C..,ster'r.g '
Agglomeration
Method
Complete v
Control2 4
Distance Measure 0.03
Controll
Spearman -
0.02
Control3
.01
Treatment3 -
0.00
Treatmentl -
Treatment2
7 *y ¥ > " g
& & .LKD -65\ 60\ *i*cv
& & & & &S
P & P o L& -
& & 4
-
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e J22 ¢

(DHierarchical Clustering27%#9) v LT=-%&
R QIHLDEER(ToFOT5.L)TE
Controlft & TreatmentEFE TLoEY N T

[ TCC-GUI: Graphical User Interfa

C O

DSRAR) T

& htips://infinityloop.shinyapps.io/TCC-GUI/

Treatment3,Treat p

b 2. Assign Grou
gn p
Label

TCC-GUI expect first label

should be Groupl (G1) and the
next be Group2 (G2}, and so

on.

ENSGO0000001167.14

WETH, OZDHYITIVARA 5%
BEhtEde. BRZmee X THRET HE

D=

N 1 5BO3T
EENE
N group - 2

MR: Cont: 3 Treat: 3

AS:0.208

ELr=Tl UL IT CaUCL
EMSGO0000001460.17 15982 16121 25284 19119 -
’ —_—
Showing 1to 12 of 58,037 entries
Ll Count Distribution Y Filtering Threshold I Density Plot & MDS Plot PCA
d:Hi-a's’c*'ics.C..,ster'r.g '
Agglomeration G &
Method -
Download plot as a png
Complete v
Control2 4
Distance Measure 0.03
Controll
Spearman -
0.02
Control3
0.01
Treatment3 -
0.00
Treatmentl -
Treatment2
Ag} -g} '§? ;gﬁ iss ééb
< <& & S o &
N S A ¢ ¢
& & kE
-
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@Hierarchical Clustering97‘€7')“J7L7":?'ft|d:|:

BROISAZUSY

[ TCC-GUI: Graphical User Interfa

C O

& htips://infinityloop.shinyapps.io/TCC-GUI/

Treatment3,Treat p

b 2. Assign Grou
gn p
Label

TCC-GUI expect first label
should be Groupl (G1) and the
next be Group2 (G2}, and so
on.

ENSGO0000001167.14

ENSGO0000001460.17

Showing 1to 12 of 58,037 entries ‘

LVET 1, ®_O)37>T_ULVF7Z/‘I'\’(/9€'
EhtEde. HiEZpngle X TRETHIE
MTCEET . QCALBRERLDT7MILATER
FenhEd ., QIR TIEHMELENEDH-TL
FHOTWSDOMNDLIEE,

Ll Count Distribution Y Filtering Threshold [ Density Plot & MDS Plot BPca
&% Hierarchical Clustering
€ 2IEHITER b
Agglon|
Meth = e p———
e v B P FATRT v B | FTATMTO%E P
Com
=B~ HLLWIAS- = @
Distan N o~ e —
& 3= BRETOR Ep ]
Spes
\ hoge 2019/02/27 15:39 Trd I I#IS-
i |
E
v £ >
J74 & (N): | newplot.png -
Jr4 LDEHE(T): |PNG Image (*.png) s
A JANS-OFEFET tRFF(S) vl
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= (DPCA (Principal Component Analysis ; 3 X

PCA T ITBHEITAIEETY

= O -4
[ TCC-GUI: Graphical User Interfac X +
C 1t & httpsy//infinityloop.shinyapps.io/TCC-GUI/ Q % e :
.
EMSGOD000001167.14 s 49468 80253 89081
EMSGO0000001460.17 15982 16121 25284 19119 -

Showing 1to 12 of 58,037 entries

TCC-GUI expect first label t

on. ) Ll Count Distribution Y Filtering Threshold I Density Plot & MDS Plot PCA

&3 Hierarchical Clustering

Summary Table Scree Plot 3D Plot 2D Plot
N gene : 58037 sene) . _ _
= Standard Proportion of Cumulative
] ZEero g = =
N group i 2 Deviation Variance Proportion
the most varnable
NR: Cont: 3 Treat: 3 senes)
= PC1 5.922 0.351 0.351
AS 0,208 TOP Gene
PC2 4.873 0237 0.588
100
PC3 4,125 0.170 0.738
. Loglet1)
transform PC4 3.543 0.126 0.4
. Center PCS 3.408 0.116 1.000
. Scale PCE 0.000 0.000 1.000
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PCA

[ TCC-GUI: Graphical User Interfac X

C O

+

& htips://infinityloop.shinyapps.io/TCC-GUI/

Treatment3,Treat p

b 2. Assign Grou
gn p
Label

TCC-GUI expect first label

should be Groupl [G1) and the
s

next be Group2 (G2}, and so

(DPCA (Principal Component Analysis: £ X
DO EHLEITAEETY , @2D Plot(2R5t T
Ayh) MEZTHPCAD — G A A— T
L&D,

MR: Cont: 3 Treat: 3

AS:0.208

Q % 0 :
e
EMSG00000001167.14 5T229 49468 20253 89081
EMSG00000001460.17 lg9g2 16121 25284 15119 i
’ —_—
Showing 1to 12 of 58,037 entries !
Ll Count Distribution Y Filtering Threshold I Density Plot & MDS Plot PCA
.ﬂ:Hi-a's’c*'ics.C..,ster'r.g '
PCAs performed on Summary Table Scree Plot 3D Plot 2D Plot
the all genes (or top n
gene) selec none- PCA Plot (2D)
zero row e for I3
' Cont
the most variable o
N Treat
genes),
4
Top Gene
100 2
. Loglet1)
transform 0 a
o
. Center
-2
. Scale
-4
-6
-5 0 5
-
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m NEADUST—E2DEE (recount?)
m YUTIREITRA)
O FDT—3%ET. BROER
O JIL—THDOREELZRZEHNIRIT A7
m TCC-GUI
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" A DOR—=2 L&~ TCC-GUID AV [E, (@
Step2®TCC C (RIRLEIELF
TCC Computatlon Tt o

= | x
[ TCC-GUI: Graphical User Interfac X
C 1t & httpsy//infinityloop.shinyapps.io/TCC-GUI/ Q & e :
— 3
TCC-GUI: Graphical User Interface for TCC package = ©
&= Sample &3 Upload BH Read Count Table
Simulation -
Upload Count Data Search: I
& Exploratory Analysis Stepl Upload... = counts_gene Gene Name Controll Control2 Control2 Treatmentl Treatmer “
= putation Step 2 EMN3G00000000003.14 11156 9357 14514 15568
Text file in .tsv/.csv format, and _
the first column should be EM3G00000000005.5 0 0 0 0
genes' name.
- EN3G00000000419.12 64023 55036 B3460 B2819
EM3G00000000457.13 24566 22830 37528 31189
Group Assignment
ENSG00000000460. 16 42199 38508 58545 36169
Input your group info ENSGO000000093E. 12 0 0 0 o
Controll,Cont
- EMN3G000000009T1.15 847 G628 794 450
Control2,Cont
M,Carlt EM3G00000001036.13 89682 81128 123915 121702
reatmentl.Treat
Izaimeni2ireat ENSG00000001084.10 86325 77847 120691 73226
Treatment3,Treat y
EMSG00000001167.14 57229 49468 80253 89081
| 3 Assign Group
EMN3G00000001460.17 16982 16121 25284 15119 v
Label 5
) Showing 1 to 12 of 58,037 entries
TCC-GUI expect first label
should be Groupl (G1) and the
next be Group2 (G2}, and so
. Ll Count Distribution Y Filtering Threshold I Density Plot & MDS Plot EPca -

Mar 15, 2019 130



CAERLCIZRYET,

CC Computation

[ TCC-GUI: Graphical User Interfa

C O

Mar 15, 2019

=

+

& htips://infinityloop.shinyapps.io/TCC-GUI/

Q2 TCC Computation
Parameters

Mormalization Method

THMM -

DEG Identification Method

edgeR A

Filtering Threshold for Low
Count Genes
o ot filter 30

0 genes (0% will be filter=d
out.
Mumber of lteration

o B 30
-l

FDR Cut-off

0 m 1
-l

Elimination of Potential
DEGs

I .05 | :

BB Result Table

Click [Run TCC Computation] to obtain Result Table.

B Summary of TCC Normalization

Summary of TCC normalization will be shown after TCC computation.
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CC Computation

[ TCC-GUI: Graphical User Interfac X

C O

+

& htips://infinityloop.shinyapps.io/TCC-GUI/

Q2 TCC Computation
Parameters

Mormalization Method

THMM -

DEG Identification Method

edgeR A

Filtering Threshold for Low
Count Genes

o mot filter 30

0 genes (0% will be filter=d
out.
Mumber of lteration

o a 30
-l

FDR Cut-off

0 m 1
-l

Elimination of Potential
DEGs

| 0.05] L

CATERELCIZEYES , QIRWERATREL /N
FA=EAMHYETHN, EUHA T ERTEL

BB Result Table

Click [Run TCC Computation] to obtain Result Table.

TY . ON—TTEIZFEE,

|

aQa « B 0

B Summary of TCC Normalization

Summary of TCC normalization will be shown after TCC computation.

x

Mar 15, 2019

132




" S
TCC Computatlon

[ TCC-GUI: Graphical User Interfac X

C O

& htips://infinityloop.shinyapps.io/TCC-GUI/
o pothiter

0 genes (0% will be filtersd
out.
Mumber of lteration

> B

FDR Cut-off

o] m i

Elimination of Potential
DEGs

[os) :

P Run TCC
Computation

<[> TCC Computation +
Code

Copyright © 2019

Version 2019.02.08

Mar 15, 2019

ZAERRCIZHYET , QiR ILLEIRAIREZ /N
FGA—ZIRBYET M, EUHZ T ERTELL
Td ., QR—ITEBIC @E)ﬁﬁ @%m

a «+ B O
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CC Computation

[ TCC-GUIE Graphical User Interfac X =+

C {)} & nhtips;//infinityloop.shinyapps.io/TCC-GUI/

Calculating normalization factors using DEGES
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CC Computation

[ TCC-GUI: Graphical User Interfar X 4

c O & htips://infinityloop.shinyapps.io/TCC-GUI/

Identifying DE genes
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BEERT,

CC Comutatlon

[ TCC-GUI: Graphical User Interfac X

c O & htips://infinityloop.shinyapps.io/TCC-GUI/

DONE

TCC was successfully performed.
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BEFTHERT, OOk

CC Comutatlon

[ TCC-GUI: Graphical User Interfac X

c O & htips://infinityloop.shinyapps.io/TCC-GUI/

DONE

TCC was successfully performed.
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" OR=2 LERIE B,

TCC Computatlon

= | x
[ TCC-GUI: Graphical User Interfac X
C 1t & httpsy//infinityloop.shinyapps.io/TCC-GUI/ Q & e :
[ IREETIIG THEEsy oy o Gene Name AValue M Value P Value T ~
Count Genes (FDR)
30
1 ENSG00000000003.14 13.761 0.382 0.008 0.126
0 genes (096) will be filtered 2 ENSG00000000005.5 -2.831 0143 1.000 1.000
out. . 3 ENSG00000000419.12 16.058 -0.076 0.591 1.000
Number of lteration
g 9 il - ENSG00000000457.13 14,857 0181 0.178 0.543
-
5 ENSG00000000460.16 15.384 -0.281 0.047 0.41a
EDR Cut-off & ENSGOD000000938,12 -2.831 0.148 1.000 1.000
o @ ;
- T ENSG000000009T1.15 9.240 -0.465 0.467 1.000
& ENSG00000001036.13 16.780 0342 0.014 0.163 “
Elimination of Potential 9 ENSGO00D0001084.10 16.400 -0.309 0.029 0.296
DEGs
@ 1 10 ENSGOD000001167.14 16,244 0.802 0.000 0.001
a
11 ENSG00000001460.17 14,230 -0.062 0.827 1.000 h
3
P Run TCC .
Computation
Showing 1to 12 of 58,037 entries
<[> TCC Computation +
Code BA Summary of TCC Normalization
| Copy | ‘ Print | Download |
+ Library Size " = Sum of Raw Count.
»  FEffective Library Size 2 = Library Size * Normalization Factor. =
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TERRDERT

[ TCC-GUI: Graphical User Interfa

C O

Simulation

Computation

Mar 15, 2019

x +

& htips://infinityloop.shinyapps.io/TCC-GUI/

Q2 TCC Computation
Parameters

Mormalization Method

Th
1M T | Copy | ‘ Print | Download | Search:
DEG Identification Method *  Filter genes by typing condictions (such as 2...5) in the filter boxes to filter numeric columns. Copy , Print ar
Download the filtered result for further analysis.
edgeR M + Gene Name is colored according to FDR cut-off.

. . v I
Filtering Threshold for Low Gene Name AValue MValue P Value QValue
Count Genes (FDR)

o ot filter 30
1 ENSG00000000003.14 13.761 0.369 0.009 0.126
R 2 ENSG00000000005.5 -2.831 0.148 1.000 1.0:00
0 genes (096} will ke filtered - -
out. . 3 ENSG00000000419.12 16.058 -0.076 0.591 1.0:00
Number of lteration
0 a 30 4 ENSG00000000457.13 14.857 0.191 0.176 0.948
-
5 ENSG00000000460.16 15.5384 -0.281 0.047 0.418
FDR Cut-off & ENSGO0000000938.12 -2.831 0,148 1.000 1.000
. @ )
- T ENSG000000009T1.15 9.240 -0.465 0.467 1.0:00
8 ENSG00000001036.13 16.780 0.349 0.014 0.168
Elimination of Potential 3 | EnsGooooooo1084.10 16.400 -0.309 0.029 0.296
DEGs
M 0.0 1 10| ENSGO0000001167.14 16,244 0.602 0,000 0,001

BB Result Table

F Download All Result (CSV)

DR—

LERCI2E), @QZHE . OF#

DHhEHECSVIRER T7A/ILTEHO—KT

=FY,

Download Mormalized Data (CSV)

Tt
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'_-__
ATEREORTF

OR—T LEZFE), QZF (X, @F#%
DFHECSVIEEX T7/ILTRAHO—KT
=FT . DZDEZIECALBRLDIT7AILE

[ TCC-GUI: Graphical User Interfac X +

C O

& htips://infinityloop.shinyapps.io/TCC-GUI/

Documentation

[Z7aYELT=,

aQa « B 0

£ TCC Computation A Result Table
S ) Parameters
Data Simulation
L. F Download All Result (CSV) & Download Normalized Data (CSV)
Mormalization Method
Exploratory /
TMM - |\C ] [ ; | | c e |
TCC Computation E EZREATTEE X
DEG Identification Method .
MA Plot cdgeR . Elov 4 B> PC s TATRYT » v 0 FAI by TOieE o
 Plot 2B~ HLL7alY- - @
Filtering Threshold for Low
Fat
£ Heatmap Count Genes ] = “ E2E] EHdE =15
Dnulﬁtr.er 30 —
1 — -
ion Level 1 hoge 2019/02/27 15:39 J74 M TS~
0 genes (0% will be filter=d 2 4
out. ) 3 .
Mumber of lteration
il B 30 a Y < >
- M e ™ ™ - - el al
5 Pt AV 2019-02-01_trnm_edger 3 0.1_0.05 TCC.csv e
FDR Cut.off P J74 LDEFE(T): | Microsoft Excel Comma Separated Values File (*.csv) o
i 0.1 1 .
- A TAS-DEET FE(S) *yutll
8
Elimination of Potential g ENSG00000001084.10 16.400 -0.309 0.029 0.296
DEGs
M 0.0 1 10 ENSGO0000001167.14 16.244 0.602 0.000 0.001 hd
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- RNA-seq B T BRI R HET 2 1Y
M A PI t TELFIBENADMA Plot, QF S 1XT 74
O JLFCETT,

= O -4
[ TCC-GUI: Graphical User Interfac X +
C 1t & httpsy//infinityloop.shinyapps.io/TCC-GUI/ Q % e :
. _ M-
TCC-GUI: Graphical User Interface for TCC package = ©
2 MA Plot Parameters
Point Size Please click [Generate MA Plot] first,
1 B =
.|
putation ' o BB Result Table
FDR Cut-off
MA Plot 1 | Copy | ‘ Print | Download | Search: I
-
21 041 061 081 L * Above buttons only deal with loaded part of the whole table (max to 99 rows).
* (Gene Namewas colored according to FDR cut-off.
DEGs Color
4006 genes Gene Name AValue M Value P Value QValue
(FDR)
I
1 ENSG0O0000000003. 14 13.761 0.369 0.009 0.126 .
P Generate MA Plot
2 EMNSG000000000035.5 -2.831 0.142 1.000 1.000
3 ENSG00000000419.12 16.058 -0.076 0.591 1.000
BB Table Lad Plot
4 ENSG0O0000000457.13 14.897 0.191 0176 0.242
FORvs DEGs
5 ENSG00000000460.16 15.384 -0.281 0.047 0.412
Number {#) and Percentage (%] of DEq g ENSG00000000838.12 -2.831 0.148 1.000 1.000
satisfying different FDR cut-off.
T ENSG0O0000000S8T1.15 9.240 -0.465 0.467 1.000
Cut- DEGs(¥)  DEGs(%
off g ENSG0O0000001036.13 16.780 0.342 0.014 0.163
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MA Plot

[ TCC-GUI: Graphical User Interfac X
cC O
TCC-GUI: Graphical User Interface for TCC package

B Documentation
2 MA Plot Parameters

& htips://infinityloop.shinyapps.io/TCC-GUI/

24 Data Simulation - Point Size
) Il B
Exploratory Analysis  (Siel
a ploratory Anaty ep
B TCC Computation
FDR Cut-off
= MA Plot N
-
¥ Heatmap DEGs Color
4006 genes
kul Expression Level
B Report P Generate MA Plot

B Table Lt Plot

FDR vs DEGs

satisfying different FDR cut-off.

Cut-

DEGs(#) DEGs(%,
off

I~® MA Plot

MA Plot with g-value < 0.1 (10% FDR) Hover over the point to show

* non-DEG gene's expression level of

o

loga(G2)Hoga{Gl)

M =

—10

RNA-seqHEIR L EfEfTia R iaE I 5EH/M
TELFIAESNBZDMA Plot, QFF 1T 74+
JLETETT, BT T, 288 T58,037:E{5F
HAHDT, BRIREELEFDI(INZI T %
LETFNIR)FDRnEF7avkAHYET,
DOF2 XA KRIBEHELTF
(Differentially Expressed Genes; DEGs) D%,
DT, QDL T4006EHYET,

+ DEG

10
A = (loga(G2)+log,(G1))/2

neresL

20

Mumber (#) and Percentage (%) of DEQ BB Result Table

Print Download

Copy |

» Above buttons only deal with loaded part of the whole table (max to 99 rows).
*  (Gene Name was colored according to FDR cut-off.

Search:

Mar 15, 2019
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MA Plot

D& (XBERIZEET e, @4,006:85F (.
FHINTEHENFEREL T, Qg—value < 0.1&
LNSEHZEFET=TEDEETT, ZMD0.1&LY

C O

[ TCC-GUI: Graphical User Interfa

x +

& htips://infinityloop.shinyapps.io/TCC-GUI/

TCC-GUI: Graphical User Interface for TCC package

B Documentation

>4 Data Simulation

& Exploratory Analysis
B TCC Computation

2= MA Plot

22 Heatmap
kul Expression Level

3 Report

Mar 15, 2019

02 MA Plot Parameters

Point Size

1
FDR Cut-off

;

DEGs Color
4006 genes

I

P Generate MA Plot

B Table Lt Plot

FDR vs DEGs

I~® MA Plot

MA Plot with g-value < 0.1 (10% FDR)

o

loga(G2)Hoga{Gl)

M =

SDIE, TRYIIDEGTIZHNLEDAEAL
TUL\AE|E (False Discovery Rate; FDR) JIZ
HELET , CORHE (cut-off) DIFE X
4,006 X 0.1 = 400.6{A L AMT=ELNSETT,

+ DEG * non-DEG

10 20
A = (loga(G2)+log,(G1))/2

Mumber (#) and Percentage (%) of DEQ BB Result Table

satisfying different FDR cut-off.

Cut-

DEGs(#) DEGs(%,
off

Print

Copy |

Download Search:

» Above buttons only deal with loaded part of the whole table (max to 99 rows).
*  (Gene Name was colored according to FDR cut-off. -

143



= I cUD—E DAY E . ODRIEE EET IS, ZORIEE

MA Plot

=B FHMENEICHNBZETT  FIAIEL. FDR =
0.05% /-9 B FEEL@3,389F LS D MNTIThHH

[ TCC-GUI: Graphical User Interfac X

C O

& htips://infinityloop.shinyapps.io/TCC-GUI/

TCC-GUI: Graphical User Interface for TCC package

02 MA Plot Parameters I~* MA Plot

Point Size

FDR Cut-off

0.0 :

DEGs Color
3389 genes

22 Heatmap

kul Expression Level

P Generate MA Plot

B Table Lt Plot

UET ., ik, BYEAZIEZEOICTHKELELI-CEE
BKT 510, FHER=-TELFRIIBRDGIALGYET,
Z D EHE (cut-off) DIFE L. 3,389 X 0.05 = 169.45{@ H &)
FFEWSZETT, OFHL T, MA PlotZBHIE T 5L

MA Plot with g-value < 0.1 (10% FDR) Hover over the point to show
* DEG + non-DEG gene's expression level of

o

loga(G2)Hoga{Gl)

M =

—10

A = (loga(G2)+log,(G1))/2

FDR vs DEGs

satisfying different FDR cut-off.

Cut-

DEGs(#) DEGs(%,
off

Mumber (#) and Percentage (%) of DEQ BB Result Table

[om ]

Search:

Print

Download

» Above buttons only deal with loaded part of the whole table (max to 99 rows).
*  (Gene Name was colored according to FDR cut-off.

Mar 15, 2019

144



- __ CABRLICBYET . ODEA LR, QD
M A PI t DEG%44,4,006{EH 53,389 E %> =D =55 &N
O 5:&75“%0)?!:!‘/Fnﬁiﬁwiﬂﬁhuh\b,u{%f%i?'

|

1 TCC-GUI: Graphical User Interfac X +

C {t & httpsy/infinityloop.shinyapps.io/TCC-GUI/ Q e

Documentation

02 MA Plot Parameters
Data Simulatio .
= Simdiaten Step0 Point Size MA Plot with g-value < 0.05 (5% FDR) Hover over the point to sho
a a . *+ DEG +» non-DEG e f
Exploratory Analysis ) P—
L 10 =
nputation
FDR Cut-off .
MA Plot @ . G
< | =
Volcano Plot —|?
)
£ Heatmap DEGs Color =
3389 genes =
on Level i
=
—-10
BB Table Ll Plot 0 10 20
A = (loga(G2)+loga(G1))/2

FDR vs DEGs

Mumber (#) and Percentage (34) of DEQ BH Result Table
satisfying different FDR cut-off.

| Copy H Print | Download | Search:

Ct  DEGs(#)  DEGs(s
ff * Above buttons only deal with loaded part of the whole table (max to 99 rows).

* (Gene Mame was colored according to FDR cut-off.

Mar 15, 2019 145




O
- oS
Contents
m NSV RD)Th—L (RNA-seq) fEHT D REE, T—AEEATEER D A A—2
m NEADNT—FDETF (recount?)
m YUTJILEISRAIT
O FDT—3%ET. BROER
O JIL—THDOREELZRZEHNIRIT A7
m TCC-GUI
O 774D TvTA—k, TIL—TINIIVEBRDFE ., FHILTYRROT (AS{E)
O BRFRBIEEHT (Exploratory Analysis) :BEBHIV S AR OPCATLE
0 FIHZEEEHT (TCC Computation)
m 9 {[ZDisconnected¢ G ARERBEFT DX R
O RStudio® A2 A+—)L
0 TCC-GUIA—AJLER D E

Mar 15, 2019 146



Disconnected...

[ TCC-GUI: Graphical User Interfar X +

“ 5 C {y & httpsy/infinityloop.shinyapps.io/TCC-GUI/

Dieconnected from the server.

https:/finfinityloop.shinyapps.io/TCC-GUI/_w_e99bTdde/#

Mar 15, 2019

recount2X°TCC-GUIN ™ T IRk (&, #5559
F2E T@Disconnected: il AL POYET
WEMNHTEES . ChoDozTY—ILIZIEN
TNIELBIFRE AT ERBRDELTEFET,




Disconnected...

[ TCC-GUI: Graphical User Interfac X + '

c O & htips://infinityloop.shinyapps.io/TCC-GUI/

Dieconnected from the server.

Mar 15, 2019

recount2X°TCC-GUIN I = T, EHEM B55
F2E T(@)Disconnected&7iY IHIMBHAPOYET
HWEBENIHTEEFS , oDV T Y—ILICZIEEN
TNIFLBIFE . AF2ERNFEH>TEFET ,
DIRAIF. QDIGEFEES>TLNST=OTY , —
RRICOITY—ILEF R THI5EIE. BERT=H
DY —/N\EIZEEFET D, recount2X°TCC-GUI
[XQDIGFICENE TELO2TLVADTY,
TCC-GUINIZE 1. 1=LH A 208EETEH &
WS TSUERFRIRSETELOTLWET, TN
Z—EDFENEET HEEGETDEEICL
e, ICICEAGRZEATLEOINDTY,
A—HREZINITIEZS(FE. A208/7HZAT
HHoEWLWSHITBETCLEN., FHFRELTUHERS
KA —HHwW) TFITFUNBENIKIRIZA
HNDTY, ZDREKELTIL, TCC-GUINIEEH
[XA—HILIRZEFIAT HZETY,




Contents
m NSV RD)Th—L (RNA-seq) fEHT D REE, T—AEEATEER D A A—2
m NEADUST—E2DEE (recount?)
m YUTIREITRA)
O FDT—3%ET. BROER
O JIL—THDOREELZRZEHNIRIT A7
m TCC-GUI
O 774D T7YTA—k TIL—TIR)VERDOFE ., FHVILTyRROT (AS{E)
O $ERBIBEAT (Exploratory Analysis) : [&EEBEII TR AR1) 2 FOPCAZLE
0 FIHZEEEHT (TCC Computation)
m 9 {[ZDisconnected¢ i b EIREEF DX R
1 RStudioM A2 A+—)L
0 TCC-GUIA—AJLER D E

Mar 15, 2019 149



-_—,

=T

" <M

5D, DRStudioD A Ak—)L, @

Download Rstudio,

RStudlo

e Open source and enterprise-reac X

< C O

@Studio’

@ https://www.rstudio.com

RStudio

Open source and enterprise-ready
professional software for R

Discover RStudio Connect

Mar 15, 2019

Download RStudio .
‘; w 3 p _\

Discover Shiny

Discover RStudio Package Manager

150




EAIZIT5DE . DRStudioD A Ak—IL, @
Download Rstudio, @DOWNLOAD,

RStudio

) Download RStudio - RStudio x +
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Choose Your Version of RStudio
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[[]Usage
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|| Standalone version

[ -. Installation
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E Refdrences
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Method 1

shiny: :runGitHub({"TCC-GUI", "swsoyee", subdir = "TCC-GUI", launch.browser = TRUE)

This method always download the source code from github before launching, so maybe you can try to download all the sc
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[ TCC-GU Graphical User Interfac X +
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TCC-GUI: Graphical User Interface for TCC package = )

B Documentation QA-}

1 Welcome to TCC-GUI >4 Data Simulation & Exploratory Analysis B TcC Computation

3¢ Data Simulation Step0
& Exploratory Analysis -

=2 MA Plot I vaolcano Plot £if Heatmap b Expression Level Plot Bl ~nalysis Report

) What's TCC?

CC

Tcc is a R/Bioconductor package provides a series of functions for performing differential expression
(DE) analysis from RNA-seq count data using a robust nermalization strategy (called DEGES).

l& - .
g

The basic idea of DEGES is that potential differentially expressed genes (DEGs} among compared
samples should be remaved before data normalization to obtain a well-ranked gene list where true DEGs
are top-ranked and non-DEGs are bottom ranksd. This can be done by performing the multi-step
normalization procedures based on DEGES (DEG elimination strategy) implemented in TCC.

TCC internally uses functions provided by edgeRZ: DESeq: DESeq2/) and baySeq®l. The multi-step -

Mar 15, 2019 164



