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=g Map Reads to Reference (legacy version)
[ Multiplexing
H-£al Track Tools
[+-fp4 Resequencing Analysis
- Transcriptomics Analysis
-G Epigenomics Analysis
[
E

t-f& De Movo Sequencing
H-Ll Workflows

| “Select sequencine dats |

Mavigation Area

-5 GLG_Data

-7 Example Data

ﬁ DemoData

T ke 19

ﬁ MyTest

ﬁ BElazt2G0 Example Data
ﬁ ExampleData_ShannonFipeline
ﬁ Rat

ﬁ G related

ﬁ Example Data-1

B3 GLC_Training_Data

(£ GLG_Training_Data
(-£5 PacBio_DeMavo
({3 Seminar_Data_201212
£ Training_DataSet
9--% TrainingDemoData
EHEF Exome Dlumina

=T RNA-zeg
ﬁ Subszet
ﬁ Fullzet

>

Q |<enter search term?

[7] Batch

3

z .
& Previous

 Finizh

B g H—

®m Navigation AreahSERT B —RT—5% IR,
m ToolboxH % NGS Core Tools > Trim Sequences #:&iR. 47 )LoUvo,
RAOVEEEIL, BIRLI=T7 —DBENTNDZ LT8R,
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QET pArameters

1. Select zequencing data

2. Quality trimming

Cluality trimming

Trim uzing quality scores

Limit:

Trim ambiguous nucleotides

Maximum number of ambiguities: 2B

1. Select sequencing data |

2. Quality trimming

3. Adapter trimming

Adapter trimming

Trim adapter Iist{
[] Use color space
Search on both strands

Preview

Number of reads ‘Llﬂiﬂllig Number of nucleotides

(116923 | Ave length 1169

Name Matches found  Reads discard...

Nucleotides re..  Ave. length

E [ 6 Previous ] | * Mext ‘ | v’ Finizh | [ xCancel ]

®m Trim using quality scores :NUIV S (Z{ERY
BLiMt/NSA—HERTE

B Trim ambiguous nucleotides:N&RRINBIE
EH(IHOWT, mKNIERFTHREFIE DN,

[ & Previous ] | <P Next ] 77

m FHTH-NIZVT
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1. Select sequencing data el 1. Select sequencing data
2. Quality trimming 2. Quality trimming

3. Adapter trimming 3. Adapter trimming

4. Sequence filtering 4. Sequence filtering

5. Result handling Output options

|| save discarded sequences

Trim bases [ save broken pairs

["] Remove 5' terminal nucleotides Create report

["] Remave 3' terminal nuclectides

Result handling

Filter on length (") Open

Discard reads below length 155 @ Save
|:| Discard reads above length 1,000
Log handling

[ make log

[ ®previous |[ Dnex || Finsh [ ®previous | Fhe || o Finish

: KA Bl S ; T ®  Save discarded sequences: NUIVZ(CKUBREIN
u gg&b%a;es U—RBECHIDS K. 3" RAODIEERD FRFIDRE. ‘
= Filter on length: U —KEEFIDS' k. 3" KA SIEER = Save broken palrsi 707 DU—RCMS¥TI=dUnT

DIEEERE BT —RER T,
( [E Dio
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i:: reads trimmed B NIVTRRODT—5ET7(ILED
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2 Read length before / after trimming

Read length distribution
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« RNA-seq @
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( RPKM

« RPKM: Reads Per Killobases per Million

- REIVEBDNSVAIUTN, EERTEONIZY —RDREICLDE
LMEDWTIERIE T DIcdh DA,

RPKM = =
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. C:YVTEINEY—RDik%
o N:UJ—RDag(Million)
. L NSV AROUT DR ZI(kbase)

(i



RPKM

« Bl:
Gene 1: 300bp Gene 2: 400bp Gene 3: 500bp
13 reads 15 reads
sample A 10 reads =
Total reads: S — — = e e i
6M —_— — ————— —
RPKM=10/(0.3*10) RPKM=13/(0.4*10) RPKM=15/(0.5*10)
=3.33 =3.25 =3.0
Gene 1: 300bp Gene 2: 400bp Gene 3: 500bp
Sample B 6 reads 10 reads 13 reads
Total reads: _ —_ I—
4M E— S—— s— —_— SEE S— S—
RPKM=6/(0.3*10) RPKM=10/(0.4*10) RPKM=13/(0.5*10)
=2.0 =2.5 =2.6
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‘=-£7 soLiD

=-£5 RNAseq

=-£5 Subset

=3 Brain

£3 66

EgReads |

&£ Brain_Spikes

&=L Liver

-5 Liver_Spikes

20C NC_000082 subset

B Liver vs. Brain
--EEH Brain vs. Liver

i Fullset

{H] 0_Report

== [I_Reads Track

&5 ChlPseq

B3 smallRNA

&5 ChIPseq_PPAR

#-3 Roche454

[

[

E

#{ GFF_annotation
#5 Tlumina
#-fif Recycle bin (0)

111

Q| <enter search term=

kg

RNA-seq

daliale

[e-EA Classical Sequence Analysis
% Molecular Biology Tools
-t BLAST

-5 NGS Core Tools

-l Track Tools

-- s»p Resequencing Analysis

=R F_E“ Transcriptomics Analysis

----- B Set Up Experiment
=2 RNA-Seq Analysis
e

#-= Small RNA Analysis

k[ Expression Profiling by Tags
--ﬁ Transformation and Normalization
-£3 Quality Control

(7 Feature Clustering

-7 Statistical Analysis

-7 Annotation Test

-3 General Plots

-5 Epigenomics Analysis

- De Novo Sequencing

B-L Workflows

Select seque a reads

Navigation Area

Selected Elements (1)

CLC_Data -
C_related il
Genomics_Gateway_Demo_Data
GWB_MNewFeatures
Human_Genome
Hlumina_Multiplex_Location
on_Torrent_Handson_seminar
Training_DataSet

(3 sotip

=3 RNAseq

=7 Subset

. E-E7 Brain

ol

2 NC_| 000082 subset
@17 Fullset

=[] ChlPseq

3 smallRNA

-3 ChlPseq_PPAR e
E

p

i3 Roche454
f-F7 GEE_annotation

Q- |<enter search term>

[ Batech

>

= Reads

J Finish

O —

m Navigation AreatS>ERAT B —RT
m ToolboxA % Transcript Analysis > RNA—seq Analysis > RNA-

Seq Analysis &R, 5’°7)LOU‘y0
KRAOEEEIL., BIRLI=T

—HEEIR,
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[E] select annotated nucleotide sequence

Wavigation Area Selected Elements (1)
_Ca i ® ré; CLC_Data ¢ NC_000082 subset
L' RNA-Seq Analysis o5 . related

+#- & Genomics_Gateway_Demo_Data
¥ GWB_NewFeatures
£ Human_Genome
&£ Tlumina_Multiplex_Location
#-£& Ton_Torrent_Handson_seminar
=H:@ Training_DataSet

(3 souD
- RNAseq

=+ Subset

1. Select sequencing reads

2. Set references

# [ Brain_Spikes

 Lver ] Reference

Liver_Spikes

= R . i g :Hset IL] R = H
(0) use reference without annotatjaa b2 chpsey @) Use reference with annotations
‘@ w-£5 smallRNA
£ ChIPseq_PPAR

() Rocheq54

Reference

(@) Use reference with annotations

'1':'1' Use reference without annotations

Extend annotated gene regions & E ;IFF__annotulmn
Flanking upstream residues 0 L NC 000082 subset ﬁ'
Flanking downstream residues 0
Extend annotated gene regions
Q‘ <enter search term> ]

Flanking upstream residues|0
Jox |[ Kencel | Flanking downstream residues|0

I ? H 5% I [ & Previous H P Next | +f Finish

B 7)r—asNforF—4. 7 )7—avELDOUTFL VA, LI
EEIR,
B (VR—KNLTWBY ) LDT —5%EIR,
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'] RNA-Seq Analysis

1. Select sequencing reads
2. Set references

3. Read mapping settings

Mapping settings
Maximum number of mismatches P
Minimum length fraction 0.9
Minimum similarity fraction 0.8
Maximum number of hits for a read 10/
Use color space

[ strand specific alignment

Paired settings
Minimum distance|180
Maximum distance|250

Use 'include broken pairs' counting scheme

ENEN

[ & Previous ] [ Net | < Finish

Maximum number of mismatches: (Short read /X5 4—%)
—RP(CEXABEFETOIAIYFEHFBET DH,
Minimum length fraction: (Long read /N5 4—4)9vFF 5
BRICEEIT DU —RDRIDEIE,

Minimum similarity fraction: (Long read /N5 4—%4)
Minimum length fraction TEELE=RIDS>HB, — BT S
RZE|E,

Maximum number of hits for a read: 1 >DY —RNIvF
THEIERRNDE, ZCORLLLEOERICYYTINEY —RE,
IVvTINFE A,

Use color space: ho—AXR—R&FERHT D55
Strand specific alignment: T A s BMICIYTIE =
WEEDF T3V

Minimum distance: R7 D&/ \[EE#

Maximum distance: N7 D & K BBk

Use ‘include broken pairs’ counting scheme:3¥g§&E L=
B (CHNESRD =Y —RH AT VRLIEWGE




4 RNA-Seq Analysis

. Select sequencing reads
. Set references
. Read mapping settings

. Exon identification and
discovery

Type of organism
(") Prokaryote

(@) Eukaryote

Exon discovery

Exon discovery

Required relative expression level
Minimum number of reads 10

Minimum length|50

L2 JLs )

’ & Previous ] [ DNext |

</ Finish

Exon discovery: iR TOV Y DEFREITINEWLNEE
Required relative expression level: $13R oV EF B15
B, FOEBELGFOHBEDI>B, EOSHWDE|EE
FHTW\DMENSH DD,

Minimum number of reads: FifR oV LT HEEICRIE
BEINERY —REL,

Minimum length: iR THV EFTBBEDR/INDES,




. Select sequencing reads
. Set references
. Read mapping settings
Output options
. Exon identification and
discovery Create list of un-mapped sequences
. Result handling Create report
Create fusion gene table

Minimum read count

B Create list of un-mapped sequences: ¥Y7XNEHh~1=

N — | J—R&EYRNLTERY 4TV

EXpI’E.‘SSIOI"I value | Enes. J . Create report: l//j{—l\{’ﬁ,ﬁ

Result handiing m Create fusion gene table: Fusion gene D{E#&UANT
I._:_.I Open VEE‘Zj—éb\g5 75\0

© save B Minimum read count:(Pair-end 472 )R T DIBE.

Fusion&g d1zh DE/N)—RHTUN,

Log handling

I ek g m Expression value: 774 /LMNERPKM, ZD (A, Total

ExonREHFIRT, #TEEHTEE,

’ ? ” 2% ] l & Previous ]| =» Next | < Finish




RNA-seq

~ Column width

#£ Raads RNA-Seq 'Manual -
Rows: 181 Filter: ~ Show column
Feature 1D
Feature ID  Expressi... Transcri... Detected... Exonlen... Unique g... Total ge... Unique e... Total exo... Ratio of... Unique e... Total exo... Unique in... Totalintr... Exons Putative ... RPKM Median c... Chromos... Chrc rrEETT Rl
Dgcr6 6,471.68 1 1 1262 1215 1215 959 959 1.00 89 89 14 14 6 1 6471.68 19.00 52954 Bxp
Prodh 3,159.62 1 1 2283 938 038 847 847 1.00 105 105 2 2 14 0 3,159.62 8.00 71820 -
Rtndr 6,671.36 1 1 1874 1547 1547 1468 1468 1.00 12 12 i 0 2 0 667136 10.00 127800 Transcripts annotated
EG665975 52.96 1 1 1608 14 14 10 10 1.00 0 i 3 3 8 0 52.96 0.00 217973 !
Zzdhhee 3,586.42 1 1 4868 211 2111 2050 2050 .00 144 144 8 8 11 0 3,586.42 9.00 220847 Detected transcripts
Ranbpl 4,910.45 1 1 1025 619 619 501 501 1.00 73 73 3 3 6 0 401045 13.00 239908 Exon lenath
Hfoc 2,164.31 3 3 2601 679 679 661 661 1.00 57 57 1 1 14 0 216431 6.00 248977 on leng
Dgcr8 1,013.67 1 1 4226 539 540 503 503 1.00 40 40 1 1 14 0 1,013.67 3.00 254058 )
D1GHZZS... 8,163.27 1 1 1471 1464 1465 1410 1410 1.00 168 168 2 2 8 0 8163.27 22.00 300019 Unique gene reads
LOCL0004... 276.96 1 1 369 9 13 9 12 0.75 0 0 i 0 3 o 276.96 0.00 348262
Arvch 1,611.57 1 1 4624 902 938 844 875 0.96 81 83 1 1 19 0 1,611.57 4.00 348368 Total gene reads
Comt 11,591.06 1 1 1252 1736 1789 1651 1704 0.97 109 109 2 2 5 0 11,591.06 31.00 407637 _
Txnrd2 1,589.56 1 1 1002 473 484 344 355 0.97 77 77 11 11 18 0 1,580.56 4.00 426511 Unique exon reads
Gnbil 210.33 2 1 3650 211 211 9 94 1.00 13 13 0 0 9 0 219.33 0.00 498862
Thxl 249.21 1 1 1777 59 59 52 52 1.00 2 2 1 1 7 0 249.21 0.00 581807 Total exon reads
Gplbb 1,642.02 2 1 2085 318 402 318 402 0.79 0 i 0 0 3 0 1,642.02 4.00 620413
Septs 64,093.18 1 1 2130 13531 17547 12014 16030 0.75 1915 1915 29 29 12 0 64,093.18 188.00 621905 Ratio of unique to total (exon reads)
LOC622795 0.00 0 0 0 17 17 0 0 NaN 0 0 i 0 0 0 0.00 0.00 681356
Cldns 8,630.87 1 1 1414 1433 1433 1433 1433 1.00 0 i i ] 1 0 8,630.87 24.00 776941 Unique exon-exon reads
Cdcds| 191.20 1 1 2138 55 55 48 48 1.00 10 10 0 0 20 0 191.20 0.00 780546
Ufd1l 2,505.35 1 1 1958 619 619 576 576 1.00 69 69 0 0 12 0 2,505.35 7.00 812420 el ST e
2510002D... 871.00 1 1 1232 160 160 126 126 1.00 7 7 4 4 3 ] 871.00 200 836674
Mrpl40 3,104.12 1 1 856 320 320 312 312 1.00 19 19 2 2 4 0 3,104.12 8.00 872311 : ; ~
Hira 2,238.99 1 1 4534 1299 1300 1192 1192 1.00 143 143 5 5 25 0 2,238.99 6.00 876844 Unique intron-exon reads
Il 0.00 0 0 0 27 27 0 0 NaN 0 i 0 0 0 0 0.00 0.00 1026952 1 : -
Ig-Cl 0.00 0 0 0 0 0 0 0 Nall 0 0 0 0 0 0 0.00 0.00 1061846 1 Total intron-exon reads
g1 0.00 0 0 0 0 0 0 0 NaN 0 i 0 0 0 0 0.00 0.00 1063319 1 Ex
1g-C3 0.00 0 0 0 0 0 0 0 Nal 0 0 0 0 0 0 0.00 0.00 1065450 1 ons
1g-13p 0.00 0 0 0 0 0 0 0 NaN 0 i i ] ] ] 0.00 0.00 1066465 1 )
Tgh-13 0.00 0 0 0 0 0 0 0 Nal 0 0 0 0 0 0 0.00 0.00 1067135 1 Putative exons
Ig-v1 0.00 0 0 0 0 0 0 0 NaN 0 0 0 0 0 0 0.00 0.00 1085111 1
g4 0.00 0 0 0 0 0 0 0 Naly 0 i 0 0 0 0 0.00 0.00 1195003 1 RPKM
1gl-4 0.00 0 0 0 0 0 0 0 NaN 0 i 0 0 0 0 0.00 0.00 1196589 1 _
g-c2 0.00 0 0 0 0 1 0 0 NaN 0 0 0 0 0 0 0.00 0.00 1198630 1 Median coverage
1g-12 0.00 0 0 0 0 0 0 0 NaN 0 i i ] ] ] 0.00 0.00 1200292 1
Ig-v3 0.00 0 0 0 0 0 0 0 Nal 0 0 0 0 a a 0.00 0.00 1241302 1 Chromosome region start
1g-v2 0.00 0 0 0 0 0 0 0 NaN 0 i 0 0 0 0 0.00 0.00 1260497 1
Olfr164 0.00 1 0 948 0 0 0 0 Nal 0 0 0 1} 1 1} 0.00 0.00 1285888 1 Chromosome region end
Select Al ]
Deselect All ]
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Expression Analysis



( FE IR BT

« RNA-seqD#ERAFEMS, MBrainkLiver(CHWNTEX(ZH
IRLTWDEGTF (I 1EWNS1=2EZFXRFES,

. HEOHRETY>HBE .. RPKMOEEFDEFFESIAHELE.
B F ISRV WU —RDBEEDEFHEIAEZD2IELE
NHYET,

e r— a2
7Y

Gaussian Test T-test

ANOVA 3£¥ Ut WA
Proportinal Test Kal’s test 2% R
Baggerley’s test 2% WHIE



Expression Analysis

RNA-seqdD T —#(LMicroarray®d
FOCHIBEDERMEITOIZED
A[RETY,

FD1=H(Z(E, FIRNA-seqdD
F —A%&ExperimentE VNS TEAZ
BL, #D#&, FE\WY—I)L&
E->THMEITINET,

= Transcriptomics Analysis
| P& Set Up Experiment |

-2 RNA-Seq Analysis
= Small RNA Analysis
E&--EQ Expression Profiling by Tags

== Transformation and Normalization
-2 Transform

- Normalize

=5 Quality Control

----- B8 Create Box Plot

----- g& Hierarchical Clustering of Samples
~{lZ] Principal Component Analysis
== Feature Clustering

-4l Hierarchical Clustering of Features
£ K-means/medoids Clustering
== Statistical Analysis

-4 On Gaussian Data

-4 On Proportions

== Annotation Test

~EE5) Add Annotations

& Hypergeometric Tests on Annotations
-4 Gene Set Enrichment Analysis (GSEA)
=5 General Plots

~{M] Create Histogram

4= Create MA Plot

----- # Create Scatter Plot




-3 GG

--[H] Reads report
EHE7 Brain_Spikes

~i= Reads
=
-[H] Reads report
=R Liver
4= Reads
B ver|
-[H] Reads report
~¥E Reads RNA-Seq
Reads un-mapped reads [no read group
EI Reads report-1
= Reads mapping
=X B L|ver -_Spikes

{‘gl Reads repart
-3 NC_000082 subset
B8 Liver vs. Brain
--EEH Brain vs. Liver

I

H-F5 Fullset

(1L} 2

Reads un-mapped reads [no read group[

%%E@ Y
S5 RNAseq -
=% Subset
=+ Brain

m

0olDoX

{4 Classical Sequence Analysis

% Malecular Biology Tools
BLAST

£5 NGS Core Tools

£ Track Tools

; i+ Resequencing Analysis

El-= Transcriptomics Analysis

= RNA-Seq Analysis

=% Small RNA Analysis

{% Expression Profiling by Tags

3 Transformation and Normalization
59 Quality Control

5 Feature Clustering

{5 statistical Analysis

3 Annotation Test

#-F3 General Plots

[-5& Epigenomics Analysis
[#-{& De Novo Sequencing
- Workflows

Expression Analysis

Selected Elements (4)

3 Genomics_Gateway_Dema_Data
{5 GWB_NewFeatures
Human_Genome
£ Tlumina_Multiplex_Location
% Ion_Torrent_Handson_seminar
E-£3 Training_DataSet

[+ SOLID
=5 RNAseq
15 Subset
=8 =5 Brain
: Fj GG

E BT&r in_Spikes

< Reads RNA-Seq
=8 B Liver_Spikes
L

£ Fullset

- ChiPseq

£ smallRNA

([ ChiPseq_PPAR
f—Y I

m

Q- |<enter search term>

=

Brain_Spikes
Liver
£T Liver_Spikes

e

€ Previous +f Finish

m -

B Navigation Areah 5 A3 HRNA-seqT —5% &R,
m ToolboxH % Set Up Experiment &38R, 57 )LoVUvD,
RAOVEEEIL, sBIRLI=7 —DUBENTNDZ LT8R,
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Expression Analysis

L'} Set Up Experiment

1. Select at least two
samples of the same type

2. Define experiment type
E)iperiment . TWO—ngUD Comparison: Zﬁtk’ﬁﬁ
@/ Two group comparzen ® Unpaired/Paired:2>DE DO Y7

(@) Unpaired

= LR B BHE> I, (FILE
® Multi—gro‘fj_fhI Z:r:ap::;on W—GE 5 %14:@8)

o ®m Multi-group comparison:% &% tb %
Mumber of groups :
Bxresson values B Use existing expression values from
o e samples: RNA-seqCHSEL -3 B %
Value to use in experiment | Genes: Unique exon reads %@ii’) 75\5171%/5\0
B Set new expression value: BIDFHIEE

ZEI3%E.

[ & Previous ] [ FNext < Finish

B ExperimentZ{Ep 9 DR (L, OEFT RO DIRTESE
THZEIChRVES,

(i



Expression Analysis

H B " m D
L'A Set Up Experiment P L'} Set Up Experiment e

1. Select at least two

1. Select at least two ; " -
samples of the same type Please right-click onto each cell and assign a group

samples of the same type

2. Define experiment type Sample # Group
2E Brain Brain
%< Brain_Spikes Brain

2. Define experiment type
3. Assign group names

3. Assign group names

4. Assign groups to the
selected samples ¥E |jver Liver

2 Liver_Spikes Liver

Assign names to groups
Group 1 |Brain

Group 2 |Liver

[ €rrevious |[ Shext || < Finish ’ [ €revioss || dnew |[ SFnsh || Kcencel |

B JII—TOFDEHEEND B RNA-seqDT —4%&J )L—T(CEIVETD
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B Brain vs. Liver  x

Expression Analysis

* Sample level

Rows: 181 Filter:
Feature ID (- ange (or...| 1QR (origi...| Differenc... [Fold chan... - o -
Expressio... [ Transcrip... | Exon length | Unique ge.,.[ Total gen... [ Unique exu.[ Total exo... | Unique ex...| Total exo... | Unique mtm| Total intr... [ Exons |Pu

1110054... 599.49 500.74 -509.47 -2.02 1,050.96 1 705 87 87 87 87 0 0 0 0 1
1600021P... 1,422.81 1,421.10 -1,391.08 -6.52 1,612.04 1 3080 619 620 583 583 6 6 0 0 2
1700007E... 0.00 0.00 0.00 1.00 0.00 0 0 0 0 0 0 0 0 0 0 0
1700025H... 5.94 5.94 297 © 0.00 1 547 0 0 0 0 0 0 0 0 2
1810009K... 337.32 335.49 313.41 217 268.30 1 984 35 35 31 31 2 2 0 0 3
2310042E... 18.35 16.42 -14.89 -16.47 13.35 1 1276 0 2 0 2 0 0 0 0 1
25100020... 494.02 466.47 -455.21 -2.16 871.00 1 1232 160 160 126 126 7 7 4 4 3
2510009E...  1,402.24  1,401.64 -1,377.14 2215 1,417.46 1 5113 885 885 851 851 3 3 1 1 2
2900046G... 15,812.44 15,806.41 -15,335.32 -1,821.61 15,817.85 1 271 4275 4277 4216 4218 286 286 3 3 6
5430420C... 4.32 4.32 -2.16 -0 0.00 1 1084 28 28 0 0 0 0 0 0 6
6430590L.. 0.00 0.00 0.00 1.00 0.00 0 0 52 52 0 0 0 0 0 0 0

0.00 0.00 0.00 1.00 0.00 1 488 8 8 0 0 0 0 0 0 5

2.94 2.15 -1.46 -1.50 3.32 1 5134 0 2 0 2 0 0 0 0 1

0.00 0.00 0.00 1.00 0.00 0 0 12 12 0 0 0 0 0 0 0
(A1480653 1,421.74 1,418.68 -1,401.65 -41.02 1,455.23 1 2932 552 553 501 501 13 13 2 2 4
AbccS 2,226.79 2,217.07 -2,180.73 -143.13 2,154.88 2 6197 1849 1850 1568 1568 186 186 10 10 32
Abcf3 2,696.48 2,690.88  -2,680.59 -4.48 3,437.14 1 3288 1358 1358 1327 1327 270 270 5 5 21
Adipo 13.18 6.27 7.12 3.06 6.91 1 1232 2 2 1 1 0 0 0 0 3
Ahsg 348,713.63 345,170.55 336,148.43 11.32  30,789.75 1 1474 5352 5352 5329 5329 473 473 2 2 7
Alg3 1,135.93 982.70 -947.13 -2.32 1,550.65 1 1406 267 267 256 256 33 33 2 2 9
Ap2m1 40,435.35 39,963.32 -38,612.70 -10.03  44,474.27 1 2057 10768 10769 10741 10742 1142 1142 6 6 12
Apod 27,749.25 27,747.89 -27,421.25 27,099.83 1 1862 5957 5958 5924 5925 555 555 17 17 6
Arvcf 1,409.28 1,369.24  -1,344.46 1,611.57 1 4624 902 938 844 875 81 83 1 1 19
Atp13a3 469.46 400.75 373.99 273.00 2 7331 255 255 235 235 24 24 0 0 35
Atp13a4 327.18 32597  -307.03 288.09 1 4050 197 197 137 137 20 20 3 3 30
Atp13a5 229.17 228.04 -198.96 169.89 1 4311 108 108 86 86 15 15 0 0 30
B3gnts 31.57 30.16 -25.73 22.88 1 4095 11 1 1 11 0 0 0 0 4
BC022623 1,190.46 1,155.65 -1,146.30 1,291.65 1 3033 460 460 460 460 0 0 0 0 1
BC052055 954.15 954.15 -910.99 954.15 1 2401 329 329 269 269 28 28 12 12 15
BC106179 0.00 0.00 0.00 0.00 0 0 6 6 0 0 0 0 0 0 0
Bcl6. 1,890.22 1,828.22 -1,800.04 2,304.75 1 3285 929 929 889 889 73 73 2 2 10
Bdh1 1,072.59 942.30 803.75 5,118.90 1 1697 1272 1272 1020 1020 97 97 1 1 7
Camk2n2 23,041.25 22,995.89 -22,606.68 23,095.08 1 1277 3503 3503 3463 3463 92 92 2 2 2
CedcS0 100.41 76.12 -55.79 245.03 2 3580 125 125 103 103 10 10 0 0 11
Cde4s! 177.53 163.64 -154.92 191.20 1 2138 55 55 48 48 10 10 0 0 20
Centb2 331.54 302.78 -286.25 367.26 1 6493 425 426 280 280 19 19 3 3 23
Chrd 1,170.63  1,166.84 -1,102.25 1,207.34 1 3273 462 532 413 464 65 66 11 12 23
Clen2 1,875.69 1,759.09 -1,810.67 2,377.95 1 3123 997 997 872 872 153 153 19 19 24
Cldn1 705.55 684.54 591.06 123.69 1 3236 48 48 47 47 2 2 0 0 4
Cldn16 0.00 0.00 0.00 0.00 1 1150 2 2 0 0 0 0 0 0 5
Cldns 8,419.05 8,290.93 -8,019.86 8,630.87 1 1414 1433 1433 1433 1433 0 0 0 0 1
Comt 9,108.91  8,733.74  7,690.02 11,591.06 1 1252 1736 1789 1651 1704 109 109 2 2 5
Cpn2 2,416.88 2,386.87 2,282.27 252.78 1 2291 71 71 68 68 0 0 0 0 2
Crygs 33.30 33.30 -16.65 0.00 1 703 0 0 0 0 0 0 0 0 3
D16H22S... 6,984.96 6,968.80 -6,872.52 8,163.27 1 1471 1464 1465 1410 1410 168 168 2 2 8
Dgcré 5,248.02 5110.27 -4,900.37 6,471.68 1 1262 1215 1215 959 959 89 89 14 14 6
Dgcr8 968.29 952.50 -915.45 1,013.67 1 4226 539 540 503 503 40 40 1 1 14
Dgkg 2,824.61 2,822.58 ,756.20 2,689.82 1 3201 1138 1139 1011 1011 169 169 3 3 24
Dnajb11 1,562.27 1444.53 -1,425.17 2,656.94 1 2513 1054 1054 784 784 127 127 27 27 11
Dvi3 1.688.81 1.660.54  -1.546.69 -8.85 1.871.71 1 2953 669 669 649 649 91 91 3 3 15
<« 1 »

E® Add Annotations M Create E

Expression values
Transcripts annotated
Exon length

Unique gene reads
Total gene reads
Unique exon reads

Total exon reads

Exons
Putative exons
RPKM

Median coverage

Unique exon-exon reads
Total exon-exon reads
Unique intron-exon reads

Total intron-exon reads

Chromosome region start

Chromosome region end
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Expression Analysis: Log i

e ool

m-5A Classical Sequence Analysis

. = CLC_Data .. Molecular Ei0|0g}f Tools Navigation Area Selected Elements (1)
-t C_related __ = BLAST #{F CLC_Data EH Brain vs. Liver
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025 ChiPseq I }— ChiPseq_PPAR
755 smallRNA . _zx Normalize | Rochedss
; ) [ GFF_annotation
7 ChIPseq_PFAR T Quality Contral ®-£5 Hlumina

-3 GFF_annotation (3 statistical Analysis
(] Tlumina . (5 Annotation Test

+ @ Recycle bin (2) i--- General Flots
5@ Epigenomics Analysis
- Eﬁ De Novo Sequencing
=-F5 Worlflows

E
E
E
7 Roched54 Feature Clustering
E
E
e
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Q- |<enter search term>
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Expression Analysis: Log Z#

1. Select either samples or
an experiment

2. Set parameters

m Value to analyze: 4T (C{EAL=LME

Values to analyze ® Original expression values

@ Original expression values m Transformed expression values
E::::‘;‘;j}f;”;jjf[j_a“::'js m Normalized expression values

Trensformation method m Transformation method

B Log?2, Logl0, Loge

©pddoconstant B FEOREZFE~T=ZH
m EAR

'.:_.' Square root transformation

(@) Logarithm transformation

[ & Previous ] [ D Next ] ’ +f Finish ] ’ ¥ cancel ]
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B Brain vs. Liver %

Expression Analysis: Log Z#

B THINTZEL R

BNl

nd

Rows: 181 Filter: '?'Match any ‘6‘ Match all ®
Feature ID ~ | contains - B
Apply
Experiment
Feature ID Range (or...| IQR (orig... | Differenc... | Fold Chan...‘ Range (tr... [ IQR (tran... | Differenc... | Fold Chan...
Expressi | Transformed values | Thanscrip... | Exon length [ Unique ge...| Total gen... | Unigue ex...| Total exo... | Uni
1110054... 599.49 500.74 -509.47 -2.02 1.22 0.93 -1.02 -1.11 1,050896 10.04 1 705 87 87 87 87 -
1600021P... 1,422.81 1,421.10 -1,391.08 -6.52 2.74 273 271 -1.34 1,611 04 10.65 1 3080 619 620 583 583 Tl
1700007E.. 0.00 0.00 0.00 1.00 NaM 0.00 Nah NalN @oo -m 0 o 1] 0 0 o
1700025H 5.94 5.94 2.97 @ =] 0.00 NaN NaN djoo -co 1 547 0 0 0 0
1810009K. 337.32 33549 313.41 217 1.18 117 1.12 1.14 268130 8.07 1 984 35 35 31 31
231004 2E. 18.35 16.42 -14.89 -16.47 w 3.25 -w 0.00 lj 35 3.74 1 1276 1] 2 0 2
25100020 494.02 466.47 -455.21 -2.16 1.21 11 -1.11 -1.13 871800 9.77 1 1232 160 160 126 126 =
2510009E.. 1,402.24 1,401.64 -1,377.14 -22.15 4.50 4.49 -4.47 -1.74 1,413 )46 10.47 1 5113 885 885 851 851 T
2900046G... 15,812.44 15,806.41 -15,335.32 -1,821.61 11.51 10.43 -10.93 -4.67 1581485 13.95 1 2271 4273 4277 4216 4218
5430420C... 4.32 4.32 -2.16 -0 =] 0.00 NaN NaN ] -co 1 1084 28 28 0 0
6430590L.. 0.00 0.00 0.00 1.00 NaM 0.00 Nah NalN @oo -m 0 o 52 52 0 o
9030404E... 0.00 0.00 0.00 1.00 NaN 0.00 NaN NaN djoo -co 1 488 8 8 0 0
A730098P... 2.94 2.15 -1.46 -1.50 111 0.72 -0.55 -1.36 332 1.73 1 5134 a 2 0 2 b—
A930003A... 0.00 0.00 0.00 1.00 NaM 0.00 Nah NalN Ij an -m 0 o 12 12 0 o
AHB0G53 1,421.74 1,418.68 -1,401.65 -41.02 5.44 5.32 -5.36 -2.04 1,45323 10.51 1 2032 552 553 501 501
Abces 2,226.79 2,217.07 -2,180.73 -143.13 7.74 6.79 -7.24 -2.87 2,154 88 11.07 2 6197 1849 1850 1568 1568
Abcf3 2,690.48 2,690.88 -2,680.59 -4.48 2.18 2.16 -2.16 -1.23 343414 11.75 1 3288 1358 1358 1327 1327
Adipog 13.18 6.27 7.12 3.06 =] 0.93 @ -0.00 d 01 2.79 1 1232 Z B 1 1
Ahsg 348,713.63 345,170.55 336,148.43 11.32 3.62 3.47 3.50 1.23  30,78975 14.91 1 1474 5352 5352 5329 5329
Ala3 1.135.93 982.70 -047.13 -2.32 1.47 1.16 -1.22 -113 1.55065 10.60 1 1406 267 267 256 256

* Sample level

Expression values

Transformed values

Transcripts annotated
Exon length

Unique gene reads

Total gene reads
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Expression Analysis: Box Plot

« LogZ % DiEE%ABox plotTHEER
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Expression Analysis: Box Plot

o LogZHatg D45 R%ZBox plot THEER

1. Select zamples or an
experiment

2. Set parameters

[l v ™
Do P

B Value to analyze: ST (CEALZLMEZZER
B HEDOFHIBE
B ZitOFRIRE
B IS AEDFHIRE

[ & Previous l ’ P Hext ] [ J Finizh l




Expression Analysis: Box Plot

Box Plot
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Expression Analysis: /—v51t—/3V
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Expression Analysis: /—v>1t—3/

rE! Normalize l‘ ‘ ]
1. Select either zamples or ‘
an experiment
2. Choose narmalization ® Choose normalization method

method

B Scaling:HBEEDET)—VS51 A,
ZOBIRFEERINE, ) —VS5A AT D

Chooze normalization method

Sl ECOWTRDVAV/RUTEIRT D,
@ Gluantile | Quant|le a )l/ 7Fﬁﬁ—c \ﬁb\ |__| Lﬂ:/
© By totals PHRTNDEREL, /J—VS51XT
state numbers in 'Reads per.t | 1000000 60

Walues to analyze | BY tOtal: %iﬁ{ﬁéb'ﬁyl\d)1ﬁ&tzt—:é:
(1 Original expression values 3(:1%% a— 60
@ Transtormed expression values
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Expression Analysis: /—vo>1t—3/

« Scaling 75:;_/1,7‘:_ B DR DIHE|H

EI Normalize A [
1. Select either samples or .1_

an experiment

2, Chooze normalization

3 ;”t”;dm m Choose normalization value: ./ —< >+ X#
| Choose normalization value C:%%ié{ﬁéﬂzig{ﬁb\¢9&1ﬁéig$R
l @) Mean X
) Median m Choose reference: /—v >/ XIZERTS
N B, NS % DEEERT BR. NI
@ Median mean 'fé 0)1@0):'21’;31E€’375\57:')\|:F|9&1E€{§575\
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Expression Analysis: /—vo>1t—3/
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Expression Analysis: t-test
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Expression Analysis: t-test

“-.
£ On Gaussian Data, =

1. Select one experiment

2. Statistical analysis

Choose statistic
@) T-test
Variances:
(@) Homogeneous

(") In-homogeneous
Comparisons:
-.:_J Al i
CF: gnce Brain ~
ANOVA
Fairing

Use pairing
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L= (L TLEER T D h,

g B
[} ©n Gaussian Data ' - -
1. Select one experiment _

2. Statistical analysis

3. Set parameters

alues to analze
() Original expression values

() Transformed expression values

Add corrected p-values

[7] Bonferroni corrected
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[ & Previous ] [ P Mext ] [ J Finigh ] [ XOanceI ]

m Value to analyze
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Expression Analysis: t-test

Fowes: 181 Filter: =
t-test: Brain v Liver normalized values
IDR (narmal..| Difference (.| Fald Chane...| Difference | Fold chanee | Test statistic P-value FDR p—valu... E
0.0o Mak MHaM Hak Mak MHaM Hak MaM
074 naa 108 naa 1.08 433 noa 025
000 Mak MHaM Hak Mak MHaM Hak MaM
07 0.1 108 01 1.08 a7 011 n.an
nin -0.10 -1.01 =010 -1.0 -141 0249 .69
0G7 -063 -1.06 -0 A3 -1.06 -4.38 nng 024
140 1.4 1.18 188 1.18 10.32 0o ni7
na2 -naz -103 -na2 -1.03 —ca MaM MaM
naz -0.a9 -104 -39 -1.04 —-17.106 nod n.ia
227 248 145 244 145 1141 0.0h 020
a3 —Ca non —Ca n.oo MNaM MaM MaM
162 -158 -178 -1h8 -178 —-f.21 no4 n.1a
000 Mak MHaM Hak Mak MHaM Hak MaM
416 416 1377 4 16 1.77 h944 i 20E-4 011
naoz -0.16 -102 -0.16 -1.02 -142 na2 074
10 66 -10.64 -2h4 -1064 -264 -31844 200E-3 nia2
nad n.4an 109 nan 1.09 ah1 0.0h 020



EDDOBEEBICOLNT

o EDOMMODBEEECOLNTIE, B4R —
S m b NI o el v 2= 3-8

http://www.clcbio.co.jp/index.php?id=223

FDF
=
[Kdobe
FDF
<
[ Kdabe
FOF
<
[ Kdabe
FOF
<
Kdabo
FDF
<
[ Kdabe
FOF
S
[ Kdabe
FOF
<
Kdabe

— UL HZAREE

H—t

B


http://www.clcbio.co.jp/index.php?id=223

TEEHUNEITENELLE,



APPENDIX

(i



( PIED#HIE

¢« BRELEZ<HEVIRT(IKIADEBILFE—EICBRETDHE
ZLDITS—aSGAIEYANGRTERERVET,

e 1=&ZE, p<0.05 LITOELGFDOUYUANEZ=WNMGE, 3
DB FEFNENIT—AEIVNO— )L TRELEGER
DY ANE 1-(1-0.05)"3 =014 &R, ERRICBESNDUR
NE. pEEANOOSLL TFDYUANTEARL 0.14LL FDY ARER:
JEXI

o NVI7zO—(CTEINZHZDIZH . BRET DPEZIRTET
DE(FERBNTEHEGTF DO LECOBITEHI)TEIY,
INSEPIEDRMETYANEHRGLE T,



( P-value correction

FDR

o Say pi<p, <p3< - < p;< - < p,, and ais threshold.

* I=m

cIf pi< a— (1) EREIADE k=i

« (DEMNBEINEBNEE i=m—-1 LT Q) EBERE
D1, Pl T DIRERZEFEAT B,

(i
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Kal’ s test
« 22U IN=TDhoVNT—HELLERL, EDEDHETHY
(CBEENEOIMIERTET DFIE,

PA— PR

<§ poll=po) | [pPoll=po) with
V| N4 T Ng [ ————
‘{}A:X:i! !}BZXB! pﬂ:XA‘FXB,

N 4 Np Ngs+ Np

where the two library sizes are N4 and Np and the two
counts are X4 and Xp, respectively.

Gene Expression Different Carbon Sources. 10, 1859-1872 (1999).
Baggerly, K. a., Deng, L., Morris, J. S. & Aldaz, C. M. Differential expression in SAGE:
accounting for normal between-library variation. Bioinformatics 19, 1477-1483 (2003).

Kal, A. J. et al. Dynamics of Gene Expression Revealed by Comparison of Serial Analysis of
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Baggerley’ s test

- Kal'stest (XLTUS—RERBLELFEAN., LTUS—K
NHHTEHEETH, LTS —NNDELHYZEEETEER
Ao ZNUIZKIGT D18, Baggerley® T ARNTIX, LTVA —
RNADELHOEEERET D=HICREINEFETT,

« BHEOEE XK. Kal sTARLITIONET A, 8D
HENEH(CR->TINET,




