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1-2. RNA-seq or Microarray data in ExXDEGA format
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13 1-3. Gene ontology (Aging) selection
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Z0] fHAt O|Ent Hlu =%, & #=F0f| 2 M I=2 FHYECH KEGG Input THY 2 KEGG
Mapper 2| 23 O|O|E{2 AR83t0| Pathway &0 £3t= RTIXLR 0|F2| U +=F2 o

% k.

1] kegg_input.txt - Windows 2%
oY@ BIE AMANO) 27V S8
IEene Symbol B /A
ABHD3 #FF6347,black
ADGRE3 #FF4500,black
ALDH2 #87CEEB,black
AMICA1 #FF6347,black
ANTXR2 #FF6347,black
APBB1IP #FF6347,black
APOBR  #FF6347,black
AQP9 #FF6347 black
ARHGAP25 #FF6347,black
ARHGAPS #FF6347,black
ARRDC3 #FF6347,black
ATHL1  #FF6347,black
ATP1B3 #87CEEB,black
ATP6EV1B2 #FF6347 black
B3GNT8 #FF6347,black
BASP1 #FF6347,black
BCKDHA #87CEEB,black

33 1-20. KEGG input file




38 I olst2 |EAE MEsHOF B DAVID input 2 3A Data Export (EXDEGA Graphic Plus
Input)2} Data Export (DAVID Input)2 T EICt Data Export (DAVID Input)= DAVID 0| A J X}
Y= F20| AHEE = mo|Ct O mY2 R O|EL2 FHEC (AF 1-21).

O|E= DAVID 2 &8 HO|H=Z AE5I0] 24%t2{= GO L= Pathway O CHSH O|O|E &

£ Hh=C} Data Export (EXDEGA Graphic Plus Input)= ExDEGA Graphic Plus ZZ 1 0] A
2 ™| 250l AFEL= oIS FHTCH O Y2 [FHA O|F1 Hlm =g

Fold change 2 #EEICH A8 1-22).

~J] DAVID_input.txt - Windows B 2%
oHUF BETE MA©O) BV E2Y
ABHD3

ADGRE3

ALDH2

AMICA1

ANTXR2

APBB1IP

APOBR

AQP9

ARHGAP25

ARHGAP9

ARRDC3

ATHL1

ATP1B3

ATPEV1B2

B3GNTS

BASP1

BCKDHA

33 1-21. DAVID input file

7| graphicplus_input.txt - Windows 0 2%
TR BEE AANO) SV S8%
|Gene Symbol B /A C /A CY
ABHD3 2.436555 2.078654 0.8531118
ADGRE3 4.133633 4.208704 1.018161
ALDH2 0.3445896 0.2096638 0.608445
AMICAT 2.611767 2.663075 1.019645
ANTXR2 2.282275 2.419754 1.060238
APBB1IP 2.710706 2.74483 1.012588
APOBR  2.383244 3.463481 1.453263
AQP9 2.27502 2.827593 1.242887
ARHGAP25 3.603916 2.757411 0.7651153
ARHGAP9 2.176338 2.443686 1.122843
ARRDC3 2.07513 1.94892 0.9391799
ATHLT 2.11134 1.310124 0.6205176
ATP1B3 0.4939399 0.4118333 0.8337721
ATP6V1B2 2.19778 1.358707 0.618218
B3GNT8 2.470692 3.434351 1.390036
BASP1  2.908332 3.651608 1.255568
BCKDHA 0.4550688 0.4091107 0.8990085
BCL6 2.367978 2.621858 1.107214
BIRC3 0.476391 0.5761072 1.209316
BLVRA  0.327735 0.3056274 0.9325442

173 1-22. Graphic Plus input file

- 16 -



1-5.

ExDEGA 9| 7|5
dalzz

Es

Normalized data

£73 keyword

(IogZ) %f, Fold change (log2)

Selected Gene Plot & Gene Search AtE %
0| Mot FAX} E= AFXZL 2
BHSI A & [If= “Selected Gene Plot” 7|
QFXIe| ID S EAMSIY Selected Gene Plot &0 20 Y1

UL

EH
d

L O =Eo
AEI%: 'ITXJXI-EE
Lo SF A
s2 A8 =+

2 line graph 7} 22{7%! f

thee

olC

"Expression Plot Vie

.

F
i
i
H

Fold Change (log2)

/¥

— -

HAE A5t

33 1-23. Gene graph

Al
o=

=

H1J

N "J|"J r.%.

Ht

-23).

L L L _
‘insulin'2 ZAAMGIH A Data Sheet Of ‘insulin’ keyword otoh= o =
u L = u Y = — oL =
A olCk &l
= RUCHAE 1-24).
view 48 0sta 2 | 3 cenemmbi=]__BJA /A b | /A - c/al-_cm | A B een - A AT AT si-l el
Ageg 205 8703 1GF 1A 0.085 0.008 0.044) 2049 2882 .07 1467 2049 2463 3200 2956
Celtceatn Fy 0,006 0000 o0 697 6aul  am  asn  ass e saw
Cell Gflerensiabon 873 0330 0.635 0.383| 0.166 0.102| 0215 0359 0.000 0.104 0.001
B 8718 8716 1GFBPS. 0281 0,000 0.000| 0,059 2.182| 0.004 0.080 o 0.035 0ns
= moam e ow o om wn om
Smmr T=c== it e ol oo e
ml e e w e o wm o
= Coam e e EE

1-24. Genes

related to insulin

=
=
=
[
T

I et

ra

-17 -



2. Functional Annotation Analysis (DAVID, ExDEGA
GraphicPlus)

mjo

2-1. DAVID &M E& 0|88l Functional Annotation &4

DAVID = L}t HIO|E H|O|AE 7|#e 2 FTAL| &S SAKHSE £45t0] RTHAte
F82 7|52 0l&3sHe analysis tool O|Ct 41 1pH2 1 2-1 o ZCh
~
*http://david.abcc.ncifcrf.gov/
"Functional Annotation" Click!
y,
™

< ™X} 2| AE(Gene symbol) copy & paste
« Select Identifier ---> "Gene List" Check ---> "Submit List" Click!

~\
«Gene Ontology, Pathway, others DB2| "Chart" Click!
PELDEED Chart" Ul o] B termat s QAR 2ol
Check y,

& 2-1. DAVID tool analysis process

- 18 -



DAVID 0= 3 H 7§ O|de| |HXt= BAY = gleEE 3 ™ 7 O[St2 [FUAE MH|oF
OCE RNA-Seq ZHO|AM significant gene & ME35H0] DAVID 242 %HCH DAVID ZH[O|X|
(http://david.abcc.ncifcrf.gov/) 0l & %3+0] “Functional Annotation”2 2 2/SHCHAE 2-2).

rx
HJ

~ C f [ david.abcc.nciferf.gov

DAVID Bioinformatics Resources 6.7

National Institute of Allergy and Infectious Diseases (NIAID), NIH

Home  Start Analysis = Shortcut to DAVID Tools  Technical Center Downloads & APIs = Term of Service Why DAVID?  About Us

cut to ools ecommending: A paper published in e Pro s describes step-by-step procedure to
Shortcut to DAVID Tool R di A blished in Mafure Protocaols d ibes st by-st d 1
use DAVID!

[ £ Functional Annotation ) | Welcome to DAVID 6.7

- h ! Search

- d iation, —

match, !Oq::nslatlen Iiterature match and more 2003 20] 4 mat's Importarlt in DA\"] D?
The Database for Annotation, Visualization and « Current (v 6.7) release note
i i e 1 U, et ook Integrated Discovery (DAMID ) v6.7 is an update « New reaquirement ite DAV
help unravel the biclogical content captured by to the sixth version of our original web- « D= of Affy Exon and Gene arravs
high throughput technologies. Morg accessible programs. DAVID now provides a supported
comprehensive set of functional annotation tools  + Novel Classification Algorithms
Covert list of gene ID/accessions o others of for investigators to understand biological » Pre-built Affymetrix and llumina
your chaice with the most comprehensive gene meaning behind large list of genes. For any given backarounds
T gene list, DAVID tocls are able to: « User's customized gene backaround
semi-automatically. More + Enhanced calculating speed

Coana Nama Rateh Viewar

13 2-2. DAVID tool webpage

"Upload” BOA Step 1 0lM Step 4 7HXA| =HTHCHAE 2-3). Step 1 0| M MEoE FHXL| Gene
Symbol & SAISID “A: Paste a list” &0 20| E=C} Step 2 O A"OFFICIAL_GENE_SYMBOL'E
HEHSHDE 2HOF step 1 OfAl Gene Bank No.& @ RACIH "GENEBANK_ACCESSION” &= EHSHCE
Step 3 O A “Gene List"E X323t Step 4 0| A “Submit List"E &L} Gene Symbol & €2 2<%,
“multiple species have been detected in your gene list'2t= &0| EH"20l"2 F2C}

Functional Annotation Tool
DAVID Bioinformatics Resources 6.7, NIAID/NIH

Home Start Analysis  Shortcut to DAVID Tools  Technical Center Downloads & APIs | Term of Service = Why DAVID? | About Us.

Upload  List  Back d
: =g Functional Annotation Tool

<a Submit your gene list to start the tool! Tell us how you like the tool

S < . Read technical notes of the tool
Demolist 1 Demolist 2 Contactus for questions
Upload Help Key Concepts:

Step Lo et The DAVID Gene Concept

A: Paste a list DAVID 6.7 is designed around the "DAVID Gene Concept”, a graph theory evidence-based method to agglomerate
TBseNTs A species-specific gene/protein identifiers from a variety of public genomic resources including NCBI, PIR and

WATNG =t Uniprot/SwissProt. The DAVID Gene Concept method groups tens of million of identifiers from over 65,000 species
BANK1 3 into 1.5 million unique protein/gene records. Mere

0DIT4 - [fereer |

B:Choose Fro

Term/Gene Co-Occurrence Probability

Ranking functional categories based on co-occurrence with sets of genes in a gene list can rapidly aid in unraveling
new biological processes associated with cellular functions and pathways. DAVID 6.7 allows investigators to sort
gene categories from dozens of annotation systems. Sorting can be based either the number of genes within each
category or by the EASE-score. More

[ 5 =oixie ax ==

Gene Similar|
Any given gen
most likely invf]

Please note that multiple species have been detected in your gene list
A\ You may select a specific specie(s) with the List Manager on the left ose terms, they are
side of the page by highlighting the specific specie(s) and pressing ated genes based on
the “Select” button. As a default, all species in your list will be used
for analysis. Also note that you may need to select an appropriate

the agreemen]

G} background under the "BACKGROUNDS" tab in the manager to the
> left. By default, the background corresponding to the first species in
@ the list will be selected if an uploaded or Affymetrix background is
- not in use.
Term Similar
tep 4: t Typically, a bidy re biological processes
Submit List are done by sil

function is to ig
agreement hod

1% 2-3. DAVID tool : Step 1 ~ Step 4

lomehow. This search
ol

=19 -


http://david.abcc.ncifcrf.gov/

List sheet O Al EM3tNA}F ot T HEHSCHAF 2-4. a). "List” Sheet oA 3T S(xAH=
27|50 A1 7t= oo =Xt 240 HMEE {HXS| JH=O|Ct. GA|0M= 59 ZHel FEXt
2 A2EE ER/ALD OIO[EHH|O[A0M 7|50 BTl 48 7HZHO| Functional Annotation &40
O| 8 &|RACH= 2|O|O|Ct. Current Background O &445t1At dt= FO| Ot CHE FO| LIRCHH
ZH5 "Background” Sheet 0| Af 22 F5 MEHSIO] "Use"E SETHLHAE 2-4. b).

*** Welcome to DAVID 6.8 ***
#** |f you are looking for DAVID 6.7, please visit our development site. ***

il
Upload { yBackground

Gene List Manager Annotation Summary Results
Current Gene List: List_2 7459 DAVID IDs
Current Background: Mus musculus Check Defaults ¥

=

Disease (1 selected)
Functional_Categories (2 selected)
Gene_0Ontology (2 selected)
General_Annotations (0 selected)
Literature (o selected)
Main_Accessions (0 selected)
Pathways (3 selected)
Protein_Domains (3 selected)
Protein_Interactions (0 selected)
Tissue_Expression (0 selected)

H H

Myotis Iucﬁugus(d 8)
Select Species

HEHEE

List Manager

H H

H

*** \Welcome to DAVID 6.8 ***

*** |f you are looking for DAVID 6.7, please visit our development site. ***

Upload  List (]

Population Manager Annotation Summary Results
Select a background  Help Current Gene List: List_1 7459 DAVID IDs
N Current Background Check Defaults ¥

]

Disease (1 selected)
Functional_Categories (3 selected)
Gene_Ontology (3 selected)
General_Annotations (0 selected)
Literature (0 selected)
Main_Accessions (0 selected)
Pathways (3 selected)
Protein_Domains (3 selected)
Protein_Interactions (0 selected)
Tissue_Expression (0 selected)

EEE

Rename

Affymetrix 3' IVT Backgrounds Help

HEEBA

| Affymetrix Barley Genome Array

| Affymetrix Bsubtilis Genome Array
[ S

E H

J& 2-4. DAVID tool : Select Species

- 20 -



24 Z1t 5 Gene Ontology Biological Process Z1tE &215t2{™ “Gene_Ontology” 2]
g 225tof Zat &S ¥ "GOTERM_BP_FAT"Q| “Chart'ES +2CHAE 2-5). Input o
Ol

u,n IT
+" BAE 2
O X = OO"'7-| i ol= 1 < b Al =2 =2lglH -| H-I A
#FHAS0] 725 201St= GO list 7t L2024 GO & SE/SHH QuickGO H|O|EH| 0|~ =
A |0-| 2t Ol MHE 3lo|sk & Ol |- O| =3 HE E-E_I"'I. "'HEI- af e
EEE 21 GO 2o 8EE —!‘LIE T RULL GO 2| Gene = E—|°E olg GO 2+
O K- |._'=O_ 3lo|at A Ol I.
T Ij N == —||F |_I = T MI: .
Current Gene List: List_1 94 DAVID IDs
Current Background: Homo sapiens Check Defaults [V Clear All |
@ Disease (1 selected) 2 DAVID. Database for Annotation, Visualization, and Integrated Discavery (Laboratory of Immunopa - Windows Internet Expiorer Lo i-(2) fimeaiee
B Functional_Categories (3 selected) n i tReport
ene_omology (3 selected) T
GOTERM_8P_1
GOTERM_8P_FAT  call-matrix adheson 6
GOTERM_8P_2
GOTERM_BP_FAT  gall-substrate adhesion 6
GOTERM_8P_3 GOTERM_BP_FAT gall adhesion -
GOTERM_BP_4 GOTERM_8P_FAT  hiioqical adhesion = u
— GOTERM_8°_FAY  inflammatory response -
GOTERM_BP_S GOTERM_SP_FAT  intearin-madiatad sionaling oathmay BRI & 4
[7] GoTerRm_Bp_ALL GOTERM_85_FAT  galilar cation homeostasi HE e
GOTERM_BP_FAT  dafenss resmonas Rl am 9
/| GOTERM _BP _FAT o
- GOTERM_87_FAT  gation homeostasis BRI @ 6
| GOTERM_CC_1 GOTERM_8°_FAT kidnay develooment RT w4
GOTERM_BP_FAT  galliar matal ion homeostasis B & s
GOTERM_CC_2 -
GOTERM_BP_FAT  metal ion homeostasis BRI = 5
[ corerm_cc 3 GOTER.BPFAY  rosenial pter dsvalooment HE e
GOTERM_CC_4 GOTERM_BP_FAT  metanephros develooment e
7
GOTERM_CC_S 62.8% 59 Gene Report |
GOTERM_CC_ALL 734% 69
Current Gene List: List_1
V] GOTERM_CC_FAT 63.3% 60 Current Background: Homo sapiens
N coremmims sl ey 94 DAVID IDs
6 record(s)
GOTERM_MF_2 71.3% 67
OFFICIAL_GENE_SYMBOL | GENE NAME R
GOTERM_MF_3 63.8% 60 TEK IEK tyrosine kinase, endothelial RG
AGT rpin peptidase inhibitor, clade A, member 8) RG
ITGB18PL i ing protei RG
ITGAS integrin, 2lpha & BRG
LAMAS laminin, aipha § RG
NID2 nidogen nidogen! RG

1% 2-5. DAVID tool : exploring Gene Ontology analysis result

2oI8 2 M KEGG_PATHWAY database 0l Al 2 Pathway 7t

Pathway Z1IE &
pathway & FE2W pathway 1&S =g £ QUCL pathway 1ZI0A &

-

ro

o

L

u

N

\J
2o i

o

BAZL E[Of Az FEAIE input REA & oiE pathway Of 20St= |FTAOICE |FHAES
SEOIHE A HEX M5 & =+ UALE

Y Functional Annotation Chart

Current Gene List: List_1 :_iuru.u d.::q‘r::;ld:‘}‘lgllno sapiens

Current Background: Homo| 156 DAVID IDs

B Disease (1 ) ® Options

B Functional_Categories (1 sebef

B Gene_Ontology = =

B General Annotations (0 selell 5 4ot recaords Bp 1 il

B Literature (o selected)
B Main_Accesshons (o ssbected
athways 3 sebected) KEGG_PATHWAY Paghwsys in cancert [ 7 a5 L7E2 9.1E-1
¥ usm KEGG_PATHWAY Bequl E = 5 12 B1E2 9.36-1

# wiocanta

BC_ruMRER

# wxco_pam

REACTOME_PATHWAT

1% 2-6. DAVID tool : exploring Pathway analysis result
- 21 -



DAVID &M4& input 3t FTXS0| |FIStH BHE[= GO, pathway 5= =2445t7[0 F83t
Ao B2 XS0l L= GO, pathway Bt A2 Lt

b 238 &l= GO, pathway = ZIH0| LX| =Lt LT input
FHAe 7 Ho i 2 = 7= RUCE DAVID HlM = R 2 7l 0|, EASE score
0.1 O|3tE default 2 FAM3t0f O 7|&0| Hgst ANE HOFLL option OAM O 7|&ES
-0 2|AEE O & = UCL David &4 Z1tol 2t g=2 DAVID SH0[X|2| Help and

Tool Manual O] AtA|S] EEEO| QJACHAE 2-7).

tool O|C}. &, input Bt

o

°
{20 input FHA & H2 =+
=2 1

Annotation Summary Results

Help and Tool Manual

Current Gene List: List_1 94 DAVID IDs

Current Background: Homo sapiens Check Defaults ¥ Clear All

@ Disease (1 selected)

@ Functional_Categories (2 selected)
E Gene_Ontology (3 selected)

@ General Annotations (0 selected)
@ Literature (0 selected)

Maximum EASE

: . /p-Val
Gene list and population Minimum number of genes for oo clT value

background being analyzed the corresponding term

M ber of
Functional Annotatign Chart aximum number o

record per page
Current Gene List: demolist1y g
Current Background: Homo sapiens
171 DAVID IDs
B8 Options
Count Threshold 2 .| EASE Threshold 01 -~ . _* of Records Displayed 1000
[ RennUsingOptions ][ Create Sublist | EESESLIES e GRS LT B pownload File
| R % 3 P-Valye
0O SP_PIR_KEYWORDS signal BRI B 7, 27.5% D3.06-10
0O SP_PIR_KEYWORDS alycoprotein R r— L7 29.8%  4.9-8
O GOTERM_CC_ALL extraceliylar region Rl 32 18.7% 1167
0O SP_PIR_KEYWORDS akternative splicing | 13 49 28.7%  6.4E-6
0 SP_PIR_KEYWORDS chromoprotein R = 7 4.1% 1.1E-S
| SP_PIR_KEYWORDS irect protein RY 33 19.3% 1.26-5
O SP_PIR_KEYWORDS ghesphonvation BRI 31 18.1%  1.6E-S
0O UP_SEQ_FEATURE signal peptide Bl a7 27.5% 3.7
0 SP_PIR_KEYWORDS matallopreten RI = 8 4.7% 4.7E-S
O GOTERM_BP_ALL response to chemical stimulus RT 14 8.2%  6.1E-S
- A . i
Original database/resource Eriiehat St Related Term Search Genes involved g"OUIﬁeG F:sher Exact
where the terms orient in the temm -Value, EASE Score.
¢ . assocdiated with your
The smaller, the more
gene list

Percentage, e.g. 14/171=8.2%  enriched.
(involved genes/total genes)

13 2-7. DAVID Help and Tool Manual
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DAVID &%
Q2%
8. Cle=c o
DAVID Z1t Odefj=

* Zo|Af

- internet explorer &

0| &3to] EM3t7|E

2 | ZEHO XMESI2H, XEMo2 HAIE Download File IS
2ot 2 CHE 0|82z MES
x

= =
b2 DAVID Zit T2 Jef= 2HMshs B2 '2-2. ExXDEGA Graphic+S 0|&%t

O
Metotp THUS CHREC w2 4 UTHIH 2-
A H
zpagof 2yE|of SUct,

0|8 4% LE 0|822 M¥ HE0| 20|X| g7 ME0, Chrome &
ARSI,

—

Gene list and population Minimum number of genes for

background

Functional Annotatign Chart

Maximum EASE
Score/P-Value

being analyzed  the corresponding term

Maximum number of
record per page

Current Gene List: demolist1y
Current Background: Homo sapiens

171 DAVID 1IDs

8 Options
| Count Threshold 2

_____ EASE Threshold 01
d_L T O —

-..# of Records Displayed 1000

-—

(

Rerun Using Options = ]T Create Sublist ] ~~~~~~~~~~~

SP_PIR_KEYWORDS

SP_PIR_KEYWORDS
GOTERM_CC_ALL

SP_PIR_KEYWORDS
SP_PIR_KEYWORDS
SP_PIR_KEYWORDS
SP_PIR_KEYWORDS
UP_SEQ_FEATURE

SP_PIR_KEYWORDS

Oo0O00O0o0o000o

GOTERM_BP_ALL

Original database/resource
where the tems orient

BRI  i— TEmeENG 27.5% D3.06-10
glycepraten Rl 51 29.8%  4.96-8
extraceliylar regign RY  — 32 18.7% 1167
akernative splicing A 49 28.7%  6.4E-6
chromoprotein BRI & 7 4.1% 1.1E-5
rect protein RY 33 19.3% 1.26-5
phesphorylation BY  — 31 18.1%  1.66-5
signal peptide Bl 47 27.5% 3.7E-5
matallopretes RI = 8 4.7% 4.7€-5
responze to chemical stimulys TB.I - \/‘ 82%  6.ES

Related Term Search Genes involved Modified Fisher Exact
in the term P-Value, EASE Score.
The smaller, the more
Percentage, e.g. 14/171=8.2%  enriched.
(involved genes/total genes)

Enriched terms
assocdated with your
gene list

12 2-8. DAVID data download
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2-2. EXDEGA GraphicPlus 2 0|23t DAVID Z1} J3jz= ZHd
ExDEGA graphic plus& S2&/5t0] Z205 HAMSICHAE2-9).

.

(=]
if[1]
0.

[
1
nit

U 5 ]

* Graphic_Sample

™ User Manual
[ expEGARGraphicPlus_Setup
8 exDEGA_GraphicPlus_v2.0

]

[ T= T LU U R
v | v v h
.

o]

R ]
ol
W m

[

(B 1T 1 1

Oge B EE
oo pe pe pe

(= BRI 1% B S B L B L )
[ l'.J I.'.J I.':l l'.J
o o o o

0o 0w w W
v l T ¥ T

[
= | D

13 2-9. ExXDEGA GraphicPlus

MK ExDEGA import &0 2ASt0At St ExDEGA format2| 2A’d I} (RNA-seq report £+
microarray report excel file)& import A|ZICHAE2-10). ImportZt 2t& & Graphic Tools| i

ot

St 3712l HEO| 2dstvt =l =H|, DAVID 24E @3 X #M DAVID Graphic HHES 29
Cf.

8 £xDEGA Graphic Plus v2.0 - X

ExDEGA Import

ExDEGA_Sample_Data_v5 2 xlsx

4{ Graphic Tools ]7

DAVID Graphic

Clustering Heatmap

PCAPlot 2D/3D

1% 2-10. Import ExDEGA Report to EXDEGA GraphicPlus

DAVID_Graphic &4 &2 I8 2-11 1 Zct.

B oaviD_Graphic - O x

DAVID output

DAVID input (Gene symbol, fold change)

Term select: Top ea

Count of Gene Fold Enrichment

Graphic Chart

Save Graphic Value

3% 2-11. ExDEGA GraphicPlus - DAVID Graphic
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DAVID &4
DAVID outp

ZAE Jdgjzz 2y
ut 2 '2-1. DAVID &4
DAVID Z1t mo|Ct DAVID Z1t I

Term, Count, P-value, Fold Enrichment

=
$22 olgoto] JBmot KL

st 2 74X mF(DAVID output, input)0| Z L2 3}ICf,

2 0|23} Functional Annotation 20| K&
ool Rl WE2 18 2-12

—

af et Of mpof U=

Category Term Count % PValue  Genes List Total Pop Hits Pop Total Fold Enrichment  Bonferron Benjamini FDR

GOTERM_BP_DIRECT  GO:0055114~oxidation-reduction process 36 1643836 2.70E-14 D3YZE4, P: 203 676 18082 4743580027 3.05E-11 3.05E-11 4.33E-11
GOTERM_BP_DIRECT  GO:0006631~fatty acid metabolic process 19 8675799 1.50E-13 P04117, P5 203 156 18082 1084874321 1.70E-10 8.48E-11 2.40E-10]
GOTERM_BP_DIRECT  GO:0006635~fatty acid beta-oxidation 12 5479452 1.43E-12 QIDC50, C 203 44 18082 2429287953 1.62E-09 5.40E-10 2.30E-09
GOTERM_BP_DIRECT  GO:0008152~metabolic process 28 1278539 2.10E-12 P19157, P5 203 463 18082 5386758025 2.37E-09 5.93E-10 3.36E-09|
GOTERM_BP_DIRECT  GC:0006629~lipid metabolic process 24 109589 1.96E-09 P51174, Q¢ 203 459 18082 4657458386 2.22E-06 4.43E-07 3.14E-06]
GOTERM_BP_DIRECT  GO:0006810~transpart 48 2191781 3.28E-08 P04117, P2 203 1822 18082 2.346622831 3.71E-05 6.18E-06 5.26E-05
GOTERM_BP_DIRECT  GO:0006637~acyl-CoA metabolic process 7 3.196347 1.05E-06 Q8VCT4, Q 203 31 18082 20.1134594 0.001191 1.70E-04 0.001689|
GOTERM_BP_DIRECT  GO:0070527~platelet aggregation 7 3.196347 3.70E-06 Q9Z1Q5, P 203 38 18082 1640834846 0004178 5.23E-04 0.005935]
GOTERM_BP_DIRECT GO:0006754~ATP biosynthetic process 5 2283105 1.13E-04 Q03265, D! 203 23 18082 19.36388948 0.120415 0.014155 0.181743]
GOTERM_BP_DIRECT GO:0015671~0xygen transport 4 1.826484 1.56E-04 P02089, PO 203 10 18082 3562955665 0.161483 0.017458 0.249389
GOTERM_BP_DIRECT  GO:000674%~glutathione metabolic process 6 2.739726 2.12E-04 P48774, P1 203 49 18082 10.90700714 0213205 0.021563 0.339389
GOTERM_BP_DIRECT  GO:0051791~medium-chain fatty acid metabol 3 1.369863 3.70E-04 Q9DC50, C 203 3 18082 89.07389163 0.342104 0.034291 0.591879

13 2-12. DAVID output file
. .
DAVID input 2 DAVID 24 Al &t FHXHE2| Gene Symbol It Fold Change #40] S U=

=]
otg HstCh DAVID input D2 1

= = [=]
HM3S © I. | I- A E=S |."'|.04 H Ml
EMst XS] gene symbol I} fold change 7S ZAISHO] A A
1 OIO." =2 X I. |_ I I. | e} PSIK=2 H Ol = | "'|_04 H ole O
ot sheet & 7o 0] ofL|1 AMdZ M=E THE7| & AN mg o
ol -1I =13 H‘— . HA EH O =] |’ S{ Al O -II "H I:
Input ods M e & HAE |z 2|y "ASZE XH|0
EO{ 27|17t S O{7HK] = ot
717} SO7IR| REE BiCh
Filter: 269 Fold change s
1D _[¥] - i) 6 WEHHZI Calibri -
oo, P mAr - 2w
Eacane ” ‘°|VE'I o AYAL BEAF BN ? 2 - - »- 2L - e
5 =S - as LR s
ALDH2 0.608 7
IAMICAL 1.020 A1 -~ P Gene symbc B 3078
ANTXR2 1.060 - = = = $ o2
APBB1IP 1.013 Gene R ==
APOBR 1.453 1 symbol 3 M
Qo 1.243 2 |ABHD3 e
ARHGAP2S 0i788 SXEHADGRED = APE!
ARHGAPS 1123 S arona &
ARRDC3 0939 famortced > axf
ATHLL BE8 5 |acoeur = mu s
ATP183 0834 s |apoBR - A
ATP6V1B2 0618 © |Aaaes - UsB a0
B3GNTS 1.390 FEDRARNGAR2S = ESD-USB (
e S
BCKOHA 0.899 | y
scLs 1107 (il arescs M BAM:
BIRC3 1.209 15 |aTpevie: P& o)
BLVRA 0.933 16 |B3GNTS
C11orf68 0669 [EXTEBASeL
C160rfsa 0679 22 8cxOnA ~ ®C 8217
19 |ecte
CSAR2 1107 55 |eirca
CANT1 1110 (BSOS
CAPN2 633 22 ciiorfes
CARDS-AS1 7 0.688 23 |cCi6orfsa
cAsT 0.662 1.353 24 |csARr2
o =
Ez:;: 27 |CARDS-AS
28 |casT
cD163 20 |conm
coa 30 |conia
coas 31 |ccrea
Eooe 32 |coies
ot S cO4 o
34 |coas 3, (b -
Copy (Report File) — Paste (New Excel)

a7 2-13 3t Z0

OFECH RNA-seq report L0 Al DAVID

oho| 20E7| oot 7|E

—

sich e

E+ ZO|CL DAVID
Ol20|&=

] DAVID Input(BvsA).txt

AVID_Input(BvsA).txt

2= (mo= =2) o)

cel B8 BA (*xlIsx)

L CfiOIEf (*.xml)

OIX] (*.htm;* html)
1 A4 TEQE (~xitx)
A { I

CSV (HEE =2)) (*cov)
SYLK(Symbolic Link) (*.slk)
Excel 57t 714 (*.xlam)

POF (*.pdf)
XPS 8A1 (*.xps)

§ (~.xitm)
~ xl

)
XML 22 EAIE 2003 (*x
Microsoft Excel 5.0/95 $3 §A1 (*xls)

cel IS At F8 &AM (*xism)
cel 97 - 2003 BT A (*xIs)

=2 O (*.mht*mhtml)

HUIE (FHOE M2 (“prn)
DIF (Data Interchange Format) (*.dif)

Excel 97 - 2003 7t 7|& (*.xla)

Strict Open XML 22 S AL (*xlsx)
OpenDocument = Z 2 S A= (+.ods)

33 2-13. DAVID input file
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EOo =

DAVID output HES &2 DAVID Z1} 2 €1, DAVID input (Gene symbol, fold change)
E2 =2 DAVID input IS ACHAE 2-14).

B paviD_Graphic - ] X

DAVID output
CAVID_output.txt
DAVID input (Gene symbol, fold change)

DAVID_ input{BvsA). txt

Term select: Top g ea

v Count of Gene Fold Enrichment

Graphic Chart

Save Graphic Value

1% 2-14. DAVID Graphic options
Term select= DAVID 241 ZIO|A p-value =22 &9 & 7HE =2 ZgSX|of of
= MO|C} Count of Genes MEHSI Graphic ChartE F2H 2t GOOA 2si0| ZItst=E &

g

r

A, @aste fHA 7L 2ER ARl A 2-15).
0 0 (-Jug : J“‘ED 100 120
S oo
—— il

nevea] crest cell migration
cell migraticn

pesitive requistion of cell migratian

axon quidance

angingenesis

integrin-mediated signaing pathmay
negative chemataxis

pasitive regulation of ERKL and ERK2 cascade

semaphorin-plexin signaling pathway

[ 5 1 15 0 1] 30 » @
Count of Gene

33 2-15. Result of Graphic Chart (Count of Gene)
Fold EnrichmentE ME#SID Graphic ChartE 2% ZF GO2| p-value, fold enrichment Z{2 2
Jdej=7} AME| |:|- 2lo. 16).

reuron migration Log1o(Palue)
@ s
neural crest cell migration .
® 523
cell migration .
26339
posiive regulation of cell migration [ ] 23383
sxon gtance [ ] 23.183

angiogenesis

integrin-mediated signaling pathway

negative chemotaxis

positive regulation of ERK1 and ERK2 cascade

semaphorin-plexin signaling pathway

500 125 150 175 00 25 250 15
Fald Enrichment

33 2-16. Result of Graphic Chart (Fold Enrichment)
DAVID_Graphic E0lM Save Graphic ValueE =2 =0 ALEE ZHS0| Excel2 M EICE
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3. Clustering heatmap analysis (EXDEGA GraphicPlus)

Hierarchical Clustering Heatmap2 ATA/t MBS REXS| & FAMSS 7|EI2=Z Sample
o] RAME, |RTXE Ho| |FAEES THEtE U ALEotth & BHO|M= Heatmap (PHE Aaol
At HOIH )3t Dendrogram (AZHE ZHAHZ)E AN Hierarchical Clustering
Heatmap= d2|= WHES AYSHC)

Hierarchical Clustering Heatmap 2 ExDEGA GraphicPlus & 0|23l 24% 4= QUCt ExDEGA
Graphic plus 2 0|823}7| QM= HA siE TZIAMS A ExDEGA import =0 EMst X}
St= ExDEGA 2l 2ZE HmAUZ import AIZICHE 2-10). Import 7t 22 E|H Graphic Tools O
siEste 3702 HEO| &3t &l=0l, 2 ¥ Clustering heatmap HE& Z2otCt.

Clustering Heatmap &0l Al Hierarchical Clustering Input HHES =& clusterlng heatmap input

—_

fileg GCHE3-1). clustering heatmap input file2 TIE= W2 2 OfF YOl '1-4. Clustering
Heatmap Support AFE 20 A0 QUL

Clustering Heatmap — O *

Hierarchical Clustering Input

clustering_heatmap_input.txt

v Sample Cluster
v Gene Cluster

v Gene Mame

Colar scheme
Elue-White-Fed -

| Range  MIN -3 Pl i, B |

Clustering Heatmap

13 3-1. Data export from Clustering heatmap support

Sample cluster§ MEiSIH LH0| gAtet H{udE E= ME 7+ dendrogramO| XLt
Gene clusterE MEiSIH 20| FMX} 7kl dendrogramO| 2 EICE Gene name2 EA|SHH

0|
RawOl SiZSt= gene symbolO| EA[EICE B, st FTXZL 8071 0|4 BR0= gene

symbol& EA|Z 5= QIC} Color schemet Heatmap?| MAS MHsE FMO|CH Ranges OO

Bl EH WIS MESs HO2 MESIX| %OU input fileQ AAYUD HHZOR A5 HHEH
Ch MESH @sts HAZ, ATZe LEE 4 At

- 27 -



Clustering Heatmap HHES +2H
2). 1&Z0| EA|El dendrogram2 H] =
Z 0| EAlEl dendrogram2 RHXAL Zto| £ Q A}

O fAlet ZO[LY,

ierarchical Clustering Heatmap 2

—

o] Eal RARY

.

Zato|c

A% 3-2. Clustering heatmap result

Clustering heatmap2 MeVete Z21HWS 08310

O Clustering heatmap2 %ddt= YHE=2

s
e

+= QICh Mev T2

=13

= 22 MeV manual (Download Link)Ofl A oIt 4~

31 0| YgEChAE3-
= Bl

R Y+

- 28 -


http://www.e-biogen.com/analysis/MeV_Manual_Clustering.pdf

[

r

4-

4. Principal component analysis (EXDEGA GraphicPlus)

MEO|M= PCAO| CHSH O|E21F PCA2D/3DE 2|& YWHO| CHsi HFBHCEH PCAE Sample
d

0

2451 FAHSS &QlstY| st SR O 2 Clustering Heatmap 1H= CHEA| Sample LH2| R T X}
M geitg Ttttz 2MEIC

1. PCA (Princial Component Analysis) 0|2

PCA Essential Description.

PCA = Fd= =4 AR ES PN EC PSP
HOHZ XS =40

1

=2 AR HOoIHE FASTZE /A
=0

FE FO B fI29 HAMY(=FE FE ) 2F B
= oM 23t Biet Z0| Sample Of &3 U= TH [FTA EHE HH2Z Sample

7to] oAf =2 ZosteEsE FHezE BAMZ TYSHCE Human RNA-seq 7|&E22 &
Sample O= < 24,000 7§ O|A&e| AKX} EBHEICE 24,000 74| 7 dZICts 2ot
SY5t7| WZ0f Sample Zte| FAMIE M| &l SC PCA Z1E[EE Sl Wet Hat glof
variance Z|Cj(ME HBHIt T|l= A Zf(eigenvalue)S 7 AtstCt, &2 sample 9| JH=EtZ
LA |1 FMH2 Hlg2 A 2kol ™A oA sie A 20| AtX|sh= H|&OlCt.

oAl : i.PC1(60%), PC2(30%) => FE& 1,2 £ HO|H2| 90% HH

ii. PC1(50%), PC2(30%), PC3(10%) => FE& 1,23 22 OO|H2| 90% HM

- 29 -



PCA additional Info.

Chg2

r

SaitE 0[8510f PCA S Zit5ts YRS 7|&sHtt.

100 111
152 45
D=] 19 33 | eR>*2
22 31
27 10
FUA ZZtel HESES 27| Sl AED)OM B UCIEE)S HWeEM HBX 7Y =
UL (B US HF2= HO|E7} =HEE Yk)
100 111 64 46 36 65
[152 45 [64 46 88 -1
X=D-mem®=| 19 33|-|64 46|=]-45 —13
22 30 64 46 —42 —-16
27 10 64 46 -37 -36
Transpose X 2t X & S®2=ZM OO|He WA 2 Fg = A2 (|FRERL =12
LH=2 2 HojH s24 422 7+ += AUCL
36 65
88 -1
XTX=[36 88 —45 —42 -37 45 —13 =[14198 4841
65 -1 -13 -16 -36 4841 5947
—42 -16
—-37 -36
XTx _ [14198 484-1] /4 :[3549.5 1210.25]
n-1 4841 5947 1210.25 1486.74

st S A0l BEE

Figenvalue( A)&

B Ao 2 O|X wek(Eigenvalue)S A AtslOF

nonzero solution vector K (Eigenvector) 7t ZXHs{{OF $tCH= =

— 1=

C

—_

3O o

C

—_

mztA, AK = AK & 2tEstojof stof K(A—-Al) =0 1t Zct ojmf K(A—Al)o| o szo]
EX SCHHE K = 007 ME0| =A0| 20| FL.

oo det(A—A)=0

1ol HME SAof w2t o 28 oSt ZC

35495 -2 1210.25

det( 121025  1486.74 — A
# A =275.101, A, = —5311.341

) =0 — (3549.5 —1)(1486.74 — A) — 1210.25% = 0
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4-2. ExDEGA GraphicPlus & O|8%t PCA =4 Y

X ExDEGA GraphicPlusE O|83}29™, ExXDEGA GraphicPlus®| ExDEGA import 250 243t
Xt St= ExDEGA formatl| 2’dl I} (RNA-seq report EE= microarray report excel file)2 import
AIZICH212-10). ImportZt 22| Graphic ToolsOl siEdt= 3742 HEO| 4317} =0,
PCA 248 lai M E® PCA Plot 2D/3D HES Z2|3trt.

B rca Fiot 2030 - O )

ExDEGA_Sample_Data_w5.2adsx

A.| v Default Data(Single Normalized Data)
B, Group Data Search

C. Filtered Data search

D.| v Denote Index

E. PCA2D
F. Pcasp
@G. 5ave PC Values H.save Eigenvalues

1% 4-1. PCA plot 2D/3D in ExDEGA graphic plus
PCA 24 &2 18 4-1 3 ZCh PCA &M Al 371 data (A B, C) & SILHE ME4SIO] 24T %=
ULt
Default Data(Single Normalized Data) (A)S MEHSIH =7[2tHOIAM QB Report L2
C

Normalized Data 7} At 2 B EIC} * Array Data 2 % die SM2 0|85l =+ gict B

22 C2 &0 input LS E=2 PHE0| O[O BhCf,

Group Data (B)E “t=24HE ZIKN>=2)Z PCA 242 & I AESICE Search HHEZS &8

HHEAS ZADZ OFE PCA | nput OtAUS load 5t0] oY mA=Z FATHCE B. Group Data = PCA

plot & ZdstH MES9| MAS Group 2 FE3I0 PCAE 1% = ULt

Filtered Data (O)= Ht=4T SHX| %2 A AIN=1)ZE PCA 242 & I ALETIC} Search
E2 =2 UEAY oK %2 A ZnE THE PCA input IHYES load ot s mUZ

Group Data 2} Filtered Data 2| PCA input It@ PtE= 22 2 Of7 22| '4-3. PCA Plot input
oty Epgr o dYeof UCt

Denote Index (D)& X 3SIH PCA plot O Sample O] QIHAME =AMHZE FOst= =AHE
HA|SHC}

PCA 2D HHE[E)Z +E2T PCA 2D (2 AH¥ EH) 24 ZOt7} LIR1 PCA 3D HEFRE 2
PCA 3D 3 XY 37 %ﬁ Zut7t Lh2CHAE 4-2). PCA 2D £ x 0| PC1, y F0| PC2 2 AdE
ZO|CE PCA 3D = x &0| PC1,y F0| PC2, z 50| PC3 2 A& ZADto|Ct



4
© ®
30 655 ~u
. Tk
20 Sample ¥
® 1 Al .
9 2 A2 ;
= 10 o 3 A3
~ ® 4 Bl
g ° o' ® 5 B2 L
® 6 B3 o L
10 7 o 8 '
: o
-20 .: \:}i
. ~ 2
o § e Yo
2 ’ o C:
Ay i
50 25 0 25 50 75 100 Oy I By~ o
PC1 [72%] ' w ¥
Save PC Values HE(G)2 +2H 2 4% = A= X
=4 HZE AHAZ[0] Excel THY HA
Save Eigenvalues HEMH)E F2H 7 2 Hyroz MNEDILCL
Eigen values 7} PCA plot O Al 2 Mg REE O AHE

74
PCA 2D £ Z4% = UCHAE

= TC | AU aoorE w8 oo

E|? EI =l @

o =4 3 SmartArt 23 B4 SO HYS

EIOIE M El M -

E:3 EEES=r [JF] g3
KHE 1 I
A B C D E N o P Q

1 | Sample PC1 PC2 PC3 PC4 PC5 PC11 PC12 PC13 PC14 PC15 PC16
2 |Con-1 1.508155| -0.74764| 0397984 -0.06525 -0.12403 -0.17461 368 0160913 -0.06769 -0.00906 -0.09031 0.022381 0.03763
3 |Con-2 2.198641| -0.78109| -0.12735 0.343654 0.049492 0.067804 721 -003365 -0.0008 -0.04976 0066223 -0.00425 -0.0085
4 |Con-3 1.390712| -0.60338| 0118673 -0.40414 0.052047 0243827 256 -0.09132 -0.04744 0.002685 -0.02784 0041428 -0.0507
5 |Con-4 1.505147( -0.78288| 0203978 -0.07739 0.066275 -0.18006 697 -0.07043 0.075091 0.0433 0050042 -0.04912 0.02205
6 A1 1.025597| 1.036805| -0.28904 0.198018 0.004401 -0.31631 498 0004911 -0.07344 -0.02075 -0.06701 0.008698 -0.0506:
7 A2 0.995088( 1.101538| 0.025997 -0.00389 0.100779 -0.11598 w34 0018611 0.048611 -0.01504 0.115673 0.037829 -0.0027
8 |A-3 0.934796| 1.041893| -0.06217 -0.17327 -0.03421 0082024 -0.16681 -0.01847 0019276 005454 -0.02122 -0.00922 0.095746 0.018256 -0.01521 0.11099
9 |A-4 1.227997( 1.054247| 007539 -0.05359 -0.12807 0327672 -0.00606 0.030711 -0.02395 -0.08132 002725 0.073352 -0.05012 -0.07083 -0.04016 -0.0467
10 |B-1 -0.68228| 0.19754| 0371009 0.043497 -0.17793 0125674 -0.1009 0.078835 -0.02435 -0.00312 0056344 -0.09726 0.023155 0011342 -0.0497 0.01889
11|B-2 -0.91082| 0.13736| 0.547528 -0.27955 0410435 0.054024 0150383 -0.14835 -0.135 0005946 0.026602 -0.02742 -0.0168¢ 0070079 -0.02169 -0.0209
12 |B-3 -0.84336| 0.128686| 0306005 -0.19444 0121659 -0.0156 0142266 0.04886 -0.00¢*"172077 22200 _OAIOCL_-ANOEAA__NALLE__ANOTIN_ON4 30
13 |B-4 -0.61332| -0.00564| 0.226933 0.27632 -0.07743 0.054765 -0.03042 0.17551 -0.0334 HE H=2 745
14 |C-1 -0.71916| -0.13848| 0365754 0468258 0.044004 -0.06703 -0.12933 -0.07465 0.21327 412
15 |C-2 -0.69907( 0.133731| 030355 0.116643 -0.01407 0.093184 -0.04764 0206121 0.0747: s 319
16 |C-3 -0.53676( 0.048722| 0.108072 -0.05692 0.205924 -0.14282 -0.05442 -0.10094 0.2538: & . 176
17 |C-4 -0.34901| -0.14338| -001182 0.851031 0005746 0.143763 0.162182 -0.11302 -0.120¢ ' 516
18 |D-1 -043067| -0.10998| -0.32466 -0.02306 0227364 -0.03265 -0.12789 0.03513 -0.0757 00
19 |D-2 -0.62878| -0.04693| 0.033247 -01667 -0.32712 -0.13779 -0.07424 -0.06978 -0.0597% o 186:
20 |D-3 -0.42233( -0.34083| -0.30481 -0.2466 -0.03643 0.108687 0.181699 -0.0119 0.108¢ [Ty o b
21|D-4 -0.48936| -0.20784| -0.37599 0048294 -0.18012 0073139 0.11494 -0.00192 00158 a eTge iy os i 1 3 25 357
22 |E-1 -043067| -0.10998| -0.32466 -0.02306 0227364 -0.03265 -0.12789 0.03513 -0.0757 ® s 00
23 |E-2 -0.62878| -0.04693| 0.033247 -01667 -0.32712 -0.13779 -0.07424 -0.06978 -0.0597 ] 186!
24 |E-3 -042233| -0.34083| -030481 -02466 -0.03643 0.108687 0.181699 -0.0119 0.108% 4 ’ * o1
25 |[E-4 -0.48936( -0.20784| -0.37599 0.048294 -0.18012 0.073139 011494 -0.00192 0.015¢ 357
26 |F-1 -0.43067( -0.10998| -0.32466 -0.02306 0.227364 -0.03265 -0.12789 0.03513 -0.07573 -0.02233 0021048 0.012468 -0.00718 -0.01865 0001308 -0.000
27 |F-2 -0.62878| -0.04693| 0.033247 -01667 -032712 -0.13779 -0.07424 -0.06978 -0.05976 0.001116 -0.04188 0.040358 0.010409 0.010556 0.010514 -0.0186:
28 |G-1 -043067| -0.10998| -0.32466 -0.02306 0.227364 -0.03265 -0.12789 0.03513 -0.07573 -0.02233 0021048 0.012468 -0.00718 -0.01865 0.001308 -0.000

13 4-3. PCA plot in Excel
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4-3. PCA Plot input I}
Group Data
&2 Group 2| Sample 52 R0l &2 MY =2 HA[SIO PCAE HAHY == RUCE Input File 2
Excel Ol A Zfd oL}
<A =AM

1) Normalized data(log2)& == SAISIHCHAE 4-4).

ne
bal
0x
L1
112

Mormalized data (log2)
i
k A [~ A2 [~ AZ [~ Bl [~ B2 [~ B2 [~ c1 [~ cz [~[ c2 [~
& 1.544 1.369 1.865 1.631 1.149 1.290 0.843 0.743 0.943
] 0.629 0.166 0.221 0.514 0.562 0.159 0.944 0.844 1.044
[ OO0 OO0 0,050 .00 (e lnle] 0000 0. 100 O 000 0. 200
o 0.231 0.330 0. Lo 0.542 o.091 0071 0.328 0.228 0.428
] 0.303 0.799 0.111 1.771 0.917 0.294 0.923 0.823 1.023
[ OO0 OO0 0.0G3 0.055 (e lnle] 0.088 0. 100 O 000 0. 200
[ OO0 0.290 OO0 .00 0.098 0000 0. 100 O 000 0. 200
[ 0.440 0.002 0.000 0.001 0.001 0.862 0. 100 0.000 0.200
11 0.218 0.564 OO0 0.001 o.002 0000 1.742 1.642 1.842
[ OO0 OO0 0.266 .00 (e lnle] 0000 0. 100 O 000 0. 200
[ 0. 406 O.001L O 000 O 000 0000 (e e lnle] 0. 100 O 000 0. 200
= 3.136 2. 775 2.732 2.813 3270 3.323 2.474 2.374 2.574
£] 1.510 1.210 0.904 1.276 1.172 0.962 2.241 2.141 2.341
[ OO0 OO0 O 000 0.098 0000 0.157 0. 100 O 000 0. 200
[ OO0 OO0 OO0 .00 (e lnle] 0000 0. 100 O 000 A 0. 200

13 4-4. Copy normalized data
&) FA o[ ME HRH2 ANEEM HEZ) 28 = Shift § +2 HEfOAM C3(TbatA
H2)E SEISCE A1~ C3 THA] MBS0 Ctrl + Shift + Otz &&t7[(|)E YH
CIO[E{7} SHEHOf| M EREICH

2) Ml 98 m(7|E DY sheet =7H7t OfH A M2 THS7)2 SO 2 MK Lo
=027 4-5).
ey B C Cr E F G H ]

1

2 Al A2 AT Bl B2 B3 s c2 c3

3 1.544 1.369 1.865 1.631 1.149 1.290 0.843 0.743 0.943
4 0.629 0.166 0.221 0.514 0.562 0.159 0.944 0.844 1.0
5 0.000 0.000 0.050 0.000 0.000 0.000 0.100 0.000 0.200
] 0.231 0.230 0. 100 0.642 0.091 0.071 0.328 0.228 0428
7 0.303 0.799 0111 1.771 0917 0.294 0923 0.823 1.023
a 0.000 0.000 0.063 0.055 0.000 0.088 0100 0.000 0.200
g 0.000 0.290 0.000 0.000 0.0958 0.000 0100 0.000 0.200
10 0.440 0.002 0.000 0.001 0.001 0.862 0.100 0.000 0.200
11 0.218 0.564 0.000 0.001 0.002 0.000 1.742 1.642 1.842
12 0.000 0.000 0.266 0.000 0.000 0.000 0.100 0.000 0.200
13 0406 0.001 0.000 0.000 0.000 0.000 0. 100 0.000 0.200
14 3.136 2775 2.732 2813 3.270 3.323 2474 2.374 2574
15 1.510 1.210 0.904 1.276 1172 0.962 2.241 2.141 2.341
16 0.000 0.000 0.000 0.098 0.000 0.157 0.100 0.000 0.200
17 0.000 0.000 0.000 0.000 0.000 0.000 0.100 0.000 0.200
18 0.000 0.000 0.000 0.000 0.000 0.000 0.100 0.000 0.200
19 0.000 0.000 0.000 0.000 0.000 0.000 0. 100 0.000 0.200

18! 4-5. Paste normalized data in new excel file
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b ZAW (oo 35 Ji gt SBL | - Sazesuz
o EmEAs -
SO eymy MR- HL O W === S Hygaatedes|
=1-1= M i
Al -
A B H |
1
2 Al A2 A3 B1 B2 B3 Cc1 c2 c3
3 1544 1369 1865 1631 1149 1290 0843 0743 0943
4 0629 0166 0221 0514 0562 0159 0944 0844 1044
13 4-6. Group information
4) 28 = oM Adz MESCHAZ 4-7). Input file HOl= 02|t S0{74X|
UzE Folght
A B C D F G |
1 A B
2 Al A2 A3 Bl B2 B3 C1 c2 c3
3 1.544 1.369 1.865 1.631 1.149 1.290 0.843 0.743 0.943
4 0.629 0.166 Ll Loll Lol L1159 0.944 0.344 1.044
3 0.000 0.000] IHY O|Em): |PCA_sample Groupxlsx oy 0.100 0.000 0.200
& 0.231 0.330| WY TAIM: Excel £ 24 (*xlsx) 71 0.328 0.228 0.428
T 0.303 0.799 0111 1.//1 091/ 0.294 0.923 0.823 1.023
a2 0.000 0.000 0.063 0.055 0.000 0.088 0.100 0.000 0.200
] 0.000 0.290 0.000 0.000 0.098 0,000 0.100 0.000 0.200
10 0.440 0.002 0.000 0.001 0.001 0.862 0.100 0.000 0.200
11 0,218 0.564 0.000 0.001 0.002 0,000 1.742 1.642 1.842
12 0.000 0.000 0.266 0.000 0.000 0.000 0.100 0.000 0.200

13 4-7. Save PCA input (group data) file
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Filtered Data

<Hd =M

(=13

1) Normalized data(log2)¥

20i4 HIO|E BARICHAEY 4-8).

Normalized data (log2)

A B C D E F
1.080 1.128 1.000 1.000 1.074 1.132
11.432 16.763 11.978 14.201 11.178 13.520
36.997 19.871 26910  47.822 33.745 37.776
7.510 5.007 3489 6.181 6.950 6.165
12.164 9.640 10.508 9.975 12.335 12.184
1.221 1.599 1.353 1.989 1.383 1.449
12.262 6.081 7.191 8.172 9.814 11.692
22.889 33.752 35.366 52.206 34.648 28.727
17.898 17.651 17.612 27.822 21.294 22.199
22.061 17.520 27.063 40.521 29.062 25.247
9.127 14.030 10.192 5724 7.576 8.077
1.000 1.000 1.000 1.101 1.000 1.000

13 4-8. Copy normalized data

ko = o = =9he

2) Ml A mAZ|E Thof| sheet =747 Ot A M=z TS7))2 SO{AM 2 HK| SO

=y Lo S kol &: o S - [

=0d7] SChE 4-9). 2hY = mAHA2 A= NFYTICL Input file HOl|= =[O{AA 7|7}

= "

SO7HX| GE& FOoloHht

'y B C D E F G H 1

1 Al A2 AT B1 B2 B3 c1 c2 c3
2 1.544 1.269 1.865 1.631 1.149 1.290 0.243 0.743 0.943
2 0.629 0.166 0.221 0.514 0.562 0.159 0.944 0.244 1.044
4 0.000 0.0:00 0.050 0.000 0.000 0.000 0.100 0,000 0.200
5 0.231 0.330 0.100 0.642 0.091 0.071 0.328 0.228 0.428
] 0.303 0.799 0.111 1.771 0.917 0.2594 0.923 0.823 1.023
T 0.000 0.000 0.063 0.055 0.000 0.088 0.100 0.000 0.200
2 0.000 0.290 0.000 0.000 0.093 0.000 0.100 0.000 0.200
9 0.440 0.002 0.000 0.001 0.001 0.862 0.100 0.000 0.200
10 0.218 0.564 0,000 0.001 0.002 0.000 1.742 1.642 1.842
11 0.000 0.0:00 0.266 0.000 0.000 0.000 0.100 0,000 0.200
12 0.406 0.001 0.000 0.000 0.000 0.000 0.100 0.000 0.200
13 3.136 2.775 2.732 2.813 3.270 3.323 2.474 2.374 2.574
14 1.510 1.210 0.904 1.276 1.172 0.962 2.241 2.141 2.341
15 0.000 0.000 0.000 0.098 0.000 0.157 0.100 0.000 0.200
16 0.000 0.000 0.000 0.000 0.000 0.000 0.100 0.000 0.200
17 0.000 0.000 0,000 0.000 0.000 0.000 0.100 0.000 0.200
18 0.000 0.000 0.000 0.000 0.000 0.000 0.100 0,000 0.200
19 0.000 0.000 0.000 0.000 0.000 0.000 0.100 0.000 0.200
20 0.000 0.000 0.000 0.000 0.000 0.000 0.100 0.000 0.200

8l 4-9. Paste normalized data in new excel file
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SHCHE

&

—

5. Pathway analysis (KEGG mapper)

RNA-Seq &4 Z1o|AM up/down-regulated genesS0| O PathwayOl &st=X| Ol

C
Ct.

KEGGO|A XS35t= KEGG MapperE O|8%tC A2 12 5-11t

ze aM2

+ KEGG Mapper — Search&Color Pathway &%

« http://www.genome jp/kegg/tool/map_pathway2.html )

Entrez ID & Sl Fold Change &=2| Color SA}

« EATH FE5E2 20 =1 Pathway tool =&

SENEE | pathway 2Tt 291 @ B4 pathway search

Analysis

13 5-1. KEGG Mapper tool analysis process

£ KEGG 24sl= 1do|Ct.
t

w2 excel IO Annotation &= 0| HZEHE|Of QUCH

Significant gene selection%|A{ Fold change, Normalized Data(log?2)

=2 x rulo

HEl M| KEGG input [Entrez ID, FC Color(#=Xf,black)] ¥
b

x| gk, =I5kl St Fold change Z=g= MESt EH

mjo i :C.J

stax

iy

™

o

=l 5-2= mRNA-Seq reportO Al 2fold, normalized data(log2)>4, p-value<0.052 7|&2= M

S 3= Fold
KEGG input 2% change S M&
2 A s w x v 2 M m | x| xe x5 As O M .
ey Rave data (PKM) KEGG input
View Al Data P «
L Py e | m o omo mo mo e oo @ Jeee] T
17 15 AADAC 31881 13733 16277 16.019 10.280 8.605 3.126] 13[eBOE0E, black | #87CEEB, black |#BOEOEGblack [AADAC  chrd 15134731
A 0 i e om0 man e o]  assupereicssic |smreumsia |reicsbock asme  on priti
w| s nans  wmm  wm  wow e om e tercess tack |woocociack [acanr e Bt =
S msss  men s e smoss  sws  ssow|  aoshersinsiec: | srrssarsion oar a1 ssassass
i8] aao B sy o soss  baws oao we| e |micesog [ [tk oo Tnost
@ o soowz WS mew  wuns 16 mse  maa  ;en] Ssseheraorabic |aereserbik [resctback [aoomia et g
ws  soacr wews e 2wy s wes  seom st isseorrrrsiec |mceembioc oo [sor et frossons
38| soraca W sss  1ews  mes  2e3  2ae  saa)  as9ercesssieck | moseersiack frrcecnoiock [soxr o2 2a0nq =
@ saa S wme 2w e o moew  wan snck | s7cEc8 lack A wnsoss 5
o s acen miss oo soam wes  wsem  wo  mon| FrouTsiack [resreiac |axon2 o e
595 593 AKTIP 15.960 13.788 16.201 11228 9929 89N 8.273) 64400e0FFEF black | RE7CEER,black |wE0FFFF black  |AKTID chrl6 5346835 Sem
S T Baw wsase  2es  wew  wm was  79m]  sseoresssioc |rcsembioce |mocorsiack [aiownt et w19
70| 758 ANKE2 128 2en  nem w1 nss  zse  0934)  anaberescablack | serssazbleck |srracrablack [ankiez chiz 1330228 o
7 868 ANTXR2 20,020 9.202 18.928 18.659 3517 4724 70.692) 118429 WFFS3A7black JwFF6347,black  [ANTXA2  chrd 8082277 T
s s ancs 00797 soom  Time  mass e 4107 el s0alpcosser plack mocotspuck |[awxas s 15018026 < jcm
896 834 AOX1 131370 61837 88.758. 54.587 63.201 4472 35.587| 316JFB0E0ES, black | WEOFFFF,black  |AOX1 chr2 20145073 L
sl swaecs weam ez a0 zases  maw 120 saal . 32deococssinck |[M0SEEEBiack Jwosreebisck [avcs et ssss
sei| o avonisp o 2 eam wa0  wens s o] isaefeoreer e | srcees ack |sortersiock [aposiae et sesess
w1 o aeoc2 won0  ssow  eows  ewmes e soass  aisae]  subeorrrrviec |serceembisck [mocorsback [reoc avi asuisi
W swrwoa ooy s 26w nawm wmrm weso  inssse]  sSihsrscsbic |srsoabisk [rersan [1on oz oo
o mes  msw  sem  uoww  amsem  2saw  wrour]  asmoberessrbieck | meesoosik |srosiroioc [aon  ewzz prosset
991 989 APOLZ 30.506 14996 32,09 56.674 25297 156.699 175.955) 80833JFFAQ7A black | #FFOD0Dblack | #FFas00,black  |APOL3 chr2z 3653637 o
ssa| 9 w0t o ams  wen e s sse  eus| s WrsuTiack |wrresrsiec [sools a2 oo
e N [ R roorrrmad [snct e Pisten e n
1197, 1135 ARPCIA 116.308 32565 44,055 58.293 24.2%0 40435 23.115) 10552§#87CEEB, black [WEOFFFF,black  [ARPCIA  chr7 9892345 N
T e mem  sem  aws  aem s usd rcthbioc asom 7 e
s aams o 7mam  wom e sami euws  mss|  soerrrsie ccocsiace [stess s 27067
1516 1514 B2M 5541450 2281.580 4730.060 8711.000 7588340 7394.620  13290.300) S67JEFFAOTA black | #FFG347,black  I#FFAO7Ablack |B2M chrls 4500368
s e s doms  aam  sm  mm  wws | maus|  oom pebisiiongl BAOHE R K prosse|
158 156 BAGALTS 1060 6an 8177 1082  1sset 22626 77|  sasal sl blsck [wrrsazbiack [BAGALTS chrao asisag ()t Gagn
1962 1560 BACHL s601 9847 500 9200 2788 20081 193%) 1 #rrsTbleck | wroszbiack [BAcH)  chizy 30071 (2) Cmerna estmas Sspor
— 156 16040 i S M | (e
s mm o es  em e ome oo sl ek (e faronss ar o oz D
o 1o s w3 9 o sso ama mes  wav) ] sero3aTblack I~ 119 () Geesenn
o oy Sy | (2 _Ba B 2w nam aoe Bee < — okt s s
oo R E z ;

13 5-2. KEGG Mapper tool analysis process
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& 5-310F Z0| KEGG Mapper &4 0| X|(http://www.genome.jp/kegg/tool/map_pathway?2.html)

O] M&38t0 Search & Color pathway 30| S0{7tH ofzfet Z2

(1) 2M3tAX} St FEALS| speciesE A&

(2) 'Optional use of outside ID:'= NCBI-GenelDZ A EH

(3) 'Enter objects one per line followed bgcolor, fgcolor:' &0f oA 0] A

Color &=8 SA-=20E7[E SOt
(4) “Include aliases”2t “Use uncolored diagram”

(5) Exec HEZ F+E£Ct

g=0 H2E o

—_
o
T

S} Ol 20o{TICt

ZH|S| &2 Entrez ID,

KEGG Mapper - Search&Color Pathway

"fes

About KEGG Mapper

Reconstruct Pathway
(and Brite, Module)

Search Pathway
(and Brite, Module,
Network, Disease)

Search&Color Pathway
(and Brite, Module)

Color Pathway
Join Brite

Convert ID
Annotate Sequence

BlastKOALA
Map Taxonomy
KEGG

Target databases: Pathway, Brite hierarchy, Module

Search mode: Reference
® Organism-specific |hsa Enter: | org |, ko, ec, m, hsadd

Optional use of outside ID: | NCBI-GenelD Y

Enter objects one per line followed by bgcolor, fgcolo

20295 =FF0000,black ~| Examples:

56089 #FF0000,black Select v

68337 #FF0000,black \ 4

20230 =FF0000,black € Find organism - Chrome = (] X
56405 =FF0000,black

279028  =FF0000,black & genome,p/kegg-bin/find_org_www?mode=abb 0 Q
213582  =FF0000,black == o

78283 =FF0000,black

fé?gi ;;Egggg,g::zt Find three- or four-letter KEGG organism code

Or upload file:

S US |[dsE I e
If nec y, change default bge

¢ Include aliases

¥ Use uncolored diagrams

Search pathways containing all

|humar| Select Cancel

human) Homo sapiens (human) [hsa] -
human body louse) Pediculus humanus corporis (human body louse) [phu]

Exec || Clear

e

J) RN STATTITy

1% 5-3. KEGG Mapper tool analysis process
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http://www.genome.jp/kegg/tool/map_pathway2.html

EMZAL}, st FEALSE0| 20SHE pathway list7t LE2CHAE 5-4). pathway O] o /Ue
23 Ot =Xt YD FEX T 2 pathwayol| 20{StH= |FHXIL| 4=0|C} 2= oF =XHE 28
StH sy RUA 252 2 5 UL pathway 0|52 2E5HH i pathway chartZt €21 &
ot SFXtO| #sl up/down (red/blue)O| MO 2 HA|Z|0f QUCt Pathway O|0|X|& “CHE 0|22
2 HZ"0| 7kssta "html"22 XFSIH O|0|X|of A E IS AE |FAISHM MEO| 7ts
ShCk

“E At

Otof QEZOIRA HES SIS I CHE 0|E2E XMIO| EO[X| ¢S 42,

Internet explorer L4l chrome &2 O|&3tH =olgh = QIC}

Pathway Search Result

Sort by the pathway list

Show all objects

class A member 1

ALN

e 12;

13 5-4. KEGG Mapper tool analysis result
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6. Gene set enrichment analysis (GSEA)

Gene set enrichment analysis (GSEA)£= Microarray BE= RNA-seq data & 20| CHEZ,
HATOM F2ITH gene set & £495t= Z=1HO|C} GSEA & human, mouse, rat 2t 24
7IS3tCt MSigDB O] U= gene set (GO, pathway &) 7|Et2 2 MBIt

= g2 38 611 ZCk

N
http://software.broadinstitute.org/gsea/downloads.jsp

S

N _ N

egct, cls Tt A = GSEA Z2 20| load
«gene set, H{W X%, chip platform & &4 MEl & 2M

S
gsea report, enrichment plot & Z 1t =0l

J

13 6-1. GSEA tool analysis process

GSEA Z1| 0| X|(http://software.broadinstitute.org/gsea/downloads jsp)0il 017t 2| /7Y =
279! 610] GSEA ZR2IUME CRZE gh=rt (AE 6-2).

"GSEA -

Gene Set Enrichment Analyﬂs

Downloads

GSEA Home Molecular Signatures Database

Downloads

Software

There are several options for GSEA software. All options implement exactly the same algorithm. Usage recommendations and installation instructions are listed
below. Current Java implementations of GSEA require Java 8.

See the license terms page for details about the license for the GSEA software and source code. Please note that the license terms vary for different versions of
the software.

javaGSEA
Desktop Application

Easy-to-use graphical user interface. Launch with

Rluns on any desktop computer (Windows, macOS, Linux etc,) that supports | 1GB (for 22 or 84&-bit Java) ¥ | memary:

Java 8, Oracle Java is recommended as there are known issues when

running with OpenJDK.

Produces richly annotated reports of enrichment results.

This release is open source under a BSD-style license. The source is available
on our GitHub repository. The changes are noted in the Release Notes,

* We rec d using a v configurati ller than your
computer's total memory.

1% 6-2. GSEA program download
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title (gene description), CEFE 2t

2ISHCE RNA-seq datas= A
=2| normalized data (log2 H2tSIX| G
=E 2t

24
Microarray data= A0 probe ID, BE0| Gene symbol, C&

d
Y Fo| "gt"E 2

Ut MEZ
=EC

t
b ATZHO = o #1.2n,
Gene symbol, BE0|| Gene
OI-O 7|' O 7|O|O|-|:|-

—

| normalized data (log2

HSSIA| Qe Zhe J|Yeih IY MEE OjE DYy oln Y WAL
'MAE MOz Hal) ;YR NIBCH
A B C D E F c H J K
#1.2
2 24424 9
3 |Gene symlGene Title A1 A2 A3 B1 B2 B3 C1 C2 C3
4 |A1BG NA 1.544002 1.369196 1.864898 1.630973 1.149183 1.289642 0.842837 0.742837 0.942837
5 |ATBG-ASTNA 0.629423 0.166494 0.220651 0514093 0.562111 0.158501 0.943667 0.843667 1.043667
& |AICF NA 439E-05 5.74E-05 0050181 1.67E-05 2.14E-05 0 0.1 0 0.2
7 |A2M NA 0.230622 0.330027 0.100307 0.641994 0.090967 0.071063 0.328091 0.228091 0.428091
8 |A2M-AST NA 0.303073 0.798804 0111377 1.771126 091748 029448 0922872 0.822872 1.022872
ot 0| Z(N): | gsea_input.gct
T A | MAE (BOE Ea)

cs T2 8 6-42t 22 Aoz THEL
7

o
A2Zt0| = "#E0|E", A3Zt0l=

a3 6-3. gct file

£ot=X AF0I&§S 7Yl A2, A3ZHOA

oheE FOf "cds"E 20|10 MUHM2 "HMAE

A17H0]|
ol
H [}

A B
931
> |#ABC
AAABBBCCC

L

(& O{M7) 1B
hz 2t HE0| ofH 1F0f

(=[O 22 7)1

o B4

=

(T):

I+l O] Z(N): | gsea_input.cly

SAE (BOE £2)

a8 6-4. cls file
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GSEA Z2HWS HOf Load data HHES F+21 Browse for files HES +8 £ ¢
ACHAE 6-5). get, cls MY DALl AZIF AW input TS & QAGHK| X310 =X
HHE IO &0 A}

—

a

File Downloads Help

Load data

‘ Home : ) Load data x

Load data: Import data into the application

Method 1: I Method 3: drag and drop

I Browse for files ...

Leading edge analysis

2 ANQ: = B 3

Recent folders (double clic

A Enrichment Map Visualization _ ¢ gsea_input.cls

|

gsea_input.

1% 6-5. Load data in GSEA program

Run GSEA £ FE11 Expression dataset = gct LY HS ME gene sets database = =451 A}
Sh= gene set 2 MESICHOE 6-6). pathway 242 StX 8tH 2 £ MEH, gene ontology
=42 Staxt StH 5 E MEISICE Gene set O CHEH AtAMoH A2 GSEA SHHO|X|
(http://software.broadinstitute.org/gsea/msigdb/collections.jsp)0ll XLt Number of
permutations 2 1000 22 7|3}1, Phenotype labels 2 2A5I DXt Sh= H| W Z T (test versus

control)& ME#SICE Collapse/remap to gene symbols 2 Collapse 2 MEHSEL, permutation

type 2 gene_set = MEHSICE Chip platform 2 RNA-seq 2| Z< % Human(or Mouse or
Rat)_Symbol_with_Remapping_MSigDB.v7.0.chip & MEiSICH Microarray 2| 22 At chip &
MENSICEH Run HES 20 2M0| A|RHEIC

4.0.3 (Gene set enrichment analysis) —
GSEA 403 (G h ly: m] X

File Downloads Help

Steps in GSEA analysis Home :(dloaddata x [ RunGsea x v @ ‘
812 Load data [ ¢ Gsea: set, Tl
Required fields
Expression dataset \gsea input [24424x9 (ann: 244249 chip na)] |
— Gene sets database lcadmsmu(e org://pub/gsea/gene_sets/c2.cp kegg.v7.0.symbols. gml] J
LS 0% Nealysi Number of permutations | 000 "
A e Phenotype labels ‘C WUserswHIHY#Desktopwgsea_input cls#B_versus_A ]7‘
Collapse/Remap to gene symbols | collapse
Tools Permutation type |gene_set -]
E] Run GSEAPreranked Chip platform [:lcnsf»emcn(-d ’Humanj)mbclgwtfjjemapplngAMquDB v7.0.chip I]
B CotepseDataset Basic fields [ show |
Chip2Chip mapping L]
Advanced fields [_show ]
Analysis history c|
@ ~ Reset P Last = Command
OF 1:15:04 + 3300381 [INFO ] - Loading ... 2 filesgsea_input.clsgsea_input.gct.txtFiles loaded successfully: 2 / 2There were NO errors 126Mof397M

2! 6-6. Run GSEA
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20| AFE|M GSEA 21Z OF2ff GSEA reports &0 status 7} Success 2 HFPICH Show results

folder & +2H GSEA 24 Zu #o| ZacaE 6-7).
I v | dec10 — ] X
0
r p' = z T3 Ly Has o=
0|= % AVE - & |
ol ] . S e e LR
HIZ 77100 =AF E0E7 A% ozuny M &4
fnk <) = [ﬂ = ! ~ =0 % & DD’&E-: pe 2= L
BEEE +4 NMZ BHET| Z7| ik
A ™ > HIHY > gsea_home > output > dec10 > v & | decto ZEM 0
A oz ) 23 @R 2% :
> BtZ 747| = ) _ o .
s e my_analysis.Gsea. 1575951995692 2019-12-10 2% 1:36 o4g SC
J
GSEA reports o
Processes: click 'status' field for results P
Name Status
1 Gsea " Success
4
I Show r&sultsfolderl *
Seq *
F Y Tp—— a DY < >
174 B2 =
3 6-7. GSEA results folder
GSEA Z1t & T8 T2 ‘gsea_report_for'2 A|ZtSHE Al mAO|Ct for CHER TR
CHEZOIM F2l5t gene set, _for AR IS HETOM 728t gene set O|CHE 6-8).

& enplot_KEGG_TYPE_|I_DIABETES_MELLITUS_66

& enplot_KEGG_TYROSINE_METABOLISM_39

— Enrichment plot

=R gene_set_sizes
EE‘ global_es_histogram
3‘? gsea_report_for_A_1575951995692

&1 gsea_report_for_A_1575951995692

'8} gsea_report_for_B_1575951995692

—» I E 0| A enrich®t gene set

{E‘_ gsea_report_for_B_1575951995692

—> A AT 0 A enrich?t gene set

|8} KEGG_ADIPOCYTOKINE_SIGNALING_PATHWAY

BdY KEGG_ADIPOCYTOKINE_SIGNALING_PATHWAY

Zt

_’._I

gene set0f] Zgf=l FEXA HE

|} KEGG_ADIPOCYTOKINE_SIGNALING_PATHWAY_109

—» Heatmap

%l 6-8. GSEA result files
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for = LY 0= enrichment score (ES)2t Normalized enrichment score (NES)7t &%, _for
e ESQt NES& ==Lt S5 =2t A 0| NESS| ELHZ0| & &=ME ranking

2|0 RUCE S%== DOWN (ranking SH2)0IM core genel|l ZEEZF JUCt= AE, &

AL -
, T UP
(ranking &2)OIA core genel| LR EZt JACh= AS 20[BICE NES HOIE0| 225 |2t
gene setO|Ct &2| 2071 gene set2 enrichment plot, heatmap, Zf gene set0f Z&E FHXIE9
BEIL 1l excel fileO| RUACE GSEA &4 Z1t F Enrichment plotO] =&0| EO| & EICt
Enrichment plot O[O|X|0Al M2 MO| siE gene setd| Z2tE RFTAIS0|D fold change =22
LIS EICHAE 6-9). Peak’t JAZO0| A7|H Oz CHH| HATLOM upE |EAS0| BCH=
o|O0j0| 1, peak?t LEZ0| 47|™ downE {HAIZ} BChE <|O|O|CH
w_for test YL gene set/ ES, NES &% v _for control TZtYULH gene set/ ES, NES S+
Enrichment plot: GO_CELLULAR_RESPIRATION Enrichment plot: GO_RRNA_METABOLIC_PROCESS
08 | 000 1 M
% o5 é-o,osl
gcm %:0:15
£ 03 f £ 020
2 2 025
%U.Z- : E-o.ao
Ea.r{)‘ 5 035
-0.40
O.G‘ i

IR

‘RP' (positively conlated)

11 Wi

|'RP" (positively correlated)

25

—

25

0o Zero cross at-4745 00 Zero cross at 4746
25
*Control’ (negatively comelated)
0 2,500 5,000 7.500 10,000
Rank in Ordered Dataset

‘Control’ (negatively conelated)
0 2,500 5,000 7.500 10,000
Rank in Ordered Dataset

Ranked list mefric (Signal2Noise)
Ranked list metric (Signal2Noise)

| Enrichment profile — Hits Ranking metric SCO"?S| Enrichment profile — Hits Ranking metric scoresl

|
| ] core enrichment(=core gene) B, 2T E FHXAHO| UREKf A= R

& 6-9. GSEA enrichment plot

GSEA AP S Ao Chet FHe|n2[e XpM|eh 2|0]= GSEA user guide
(https://software.broadinstitute.org/gsea/doc/GSEAUserGuideFrame.html)0f| A{ &Olgt o= UL}
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7. Protein-Protein Network Analysis (Cytoscape STRING)

STRING tool 2 Protein-Protein Interaction CI|O|E H|O|AE 7|EtoZ QFXIOl ARItAE

SAMLE E430] Network & A JdiF= =4 =0[C) &4 182 a8 7-11F 2L

~
«http://www.cytoscape.org/ Ol A cytoscape CHREE
scytoscape Z21H LHOJ A STRING app install
FHX 2| AE(Gene symbol) S AL/ (50071 O|SHAE
gene symbol +Organism & & (Ex.) Homo sapiens, Mus musculus,...)
olz J
H =

« Network 21t =0l

« Network image, protein protein interaction ‘@& file X%

33 7-1. STRING analysis process

Cytoscape SH|O|X| (http://www.cytoscape.org/)H Al cytoscape Z21MS CHRZLE HHOf
SACHAE 7-2).

33 7-2. Cytoscape download
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Cytoscape Z21HS Lo

A0 A= = B [Apps] > [App Manager]2 SO0{ZtCHAE 7-3).

trongest Pat
structureViz2
Synapse Client
TETRAMER (Installed)
ThematicMap

TiCoNE

TieDIE

=
StringApp & M& % Install HES F2C}
4. App Manager
Tools Help
; ADD Manager... | ps § Currently Installed Check for Updates
o Download Site: | httpi//apps.cytoscape,org/
BisoGenet >
Search!
P CyNetworkBMA > ~ all apps (200) : ::malyzetr
- collections (4) spector
F CyTargetLinker > - apps by taq : 22;\5
GeneMANIA > ® SBML Reader
#® science-direct
Load CytoGEDEVO ® SCODE
ClueGO #® SDP Model Builder
Ui q ® SemScape
. ® setsépp
EnrichmentMap ® SIREN
® SLiMScape
TETRAMER > ® Sociallletwark
L 3 stringspp (Installed)
.
.
.
.
.
.
.
<

v Manage Sites...

stringApp
1.3.2 (Installed: 1,2,2)

W

Import and augment Cytoscape
networks from STRING

v
>

Install from File, .

e

View on App o

Close

13 7-3. STRING app installation in Cytoscape

Cytoscape &%l O+ & [File] > [Import] > [Network from Public Databases]2 =0 ZtCH AR 7-

4).

5. Session: Mew Session

Edit View Select Layout Apps Tools

Open... Ctrl+C 7 i e A ~ B,

Oin Recent > !'E \-El \i Q \\‘;'l = Aift <?':> @

Save Ctrl+5 v bx

Save As..  Crl«Shiftss " Sample Sessions

Close = Q < .

New Metwork > E e & = L&& (d,
] S i

Import > Metwork from NDEx... F‘@— - ndexk

Export Network from File... Ctrl+L o

_— o Network from URL... CtrlshifteL | 7 eI meert

it Cl+0 | Metwork from Public Databases... |Alt+L

Table from File_. | Import a netwo

rk from a curated database|

Table from URL...

Table from Public Databases. . Alt+T

Styles from File...

13 7-4. STRING analysis process 1
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=

Data Source & “STRING : protein query” AEiSt1 Species & MEASICHAE 7-5). 240X}
St FHAS2l gene symbol & YESICE Confidence (score)&= Protein-Protein Interaction
ZEE XOt= ALE 08H 17X 0|12, 1 & & +F Interaction 0| Z&S 2|0} Maximum
additional interactors & 022 S}H input?t FHAL QL ATt network O] 2{X|11 =XE =0|H

input SHX| 242 neighborhood protein 7HX| network O] Z12{ZICt,

. Import Network from Public Databases X

Data Source: | STRING: protein query v About

] &ll proteins of this species

Enter protein names or identifiers:

X1 ST A
HOXBS
HOXC10
TSIX
STHNZ
HOXBE
HOXCS
HOXAS

poio-rons | MEHSE QXA 22 20 97|

HOXB7 = — =

HoxCE 3 300~5007H input '_ﬂ 4
GFR

Hoxa 10
HOXA-AS3
HOXAT1

e 3007 " &£ 2 input BHCHH defalt 2
IL33 ¥ fFEAL=7HOH 0 BELR scoreE Lhz
e SR =7t BCHH 1B O 2 scoreE =9

lcaon

Confidence (score) cutoff: 0.40
o

Cancel Bac
13 7-5. STRING analysis process 2

Input 8k gene symbol It match 7F E|X| Gf= protein O] A2 & 7-6 1f &
Lt2Ct & 7§ O|42| protein O|E0| LtEfLt= B2 = FAL protein

=
ARl MEOf el 25 check & SHX[SICE Import HES 28 40| TAELY.

4 Import Network frem Public Databases B
Data Source: |STRING: protein query - About
Species:

Al proteins of this species
Multiple possible matches for some terms: Select the term in the left column to see the possibilities. then select the correct term
from the table
Select  Name Description
GPR4 Translin: ONA-binding protein that specifically recognizes consensus
zice sequences at the breakpoint junctions in chromosonal translocations,
DHAS2 TSN nostly involving Ineunoglobulin (18)/T-cell receptor gene seanents. Seens
183 to recognize single-stranded DNA ends generated by staggered breaks
MAPK13 . o
oo occurring at reconbination hot spots
e Alcohol dehydrogenase, iron containing, 1: Catalyzes the
CLECS cofactor-independent reversible oxidation of gamma-hydroxybutyrate (GHB)
PPPZR2C to succinic semialdehyde (S3A) coupled to reduction of 2-ketoalutarate
Plig @ ADHFEl  (2-kG) to D-2- hydroxyalutarate (D-2-HG). D,L-3-hydroxyisobutyrate and
KCNKT L-3- hydrosybutyrate (L-3-0HB) are also substrates for HOT with 10-fold
CRLFI lover activities
Select Everything Clear Everything | | Select Everything for HOTS | | Clear Everything for HOTS
Confidence (score) cutoff: 1 0.40
am o em  o@  e%  om  em  om  om  om 1w
Maximum additional interactors: | 0
° W om  om  m s m  om wm w
Cancel Back Import

1% 7-6. Not matched proteins in STRING
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2M0| 22 E|™ network image 7t LI2CHAE 7-7).

q
: ¥
"

HHl <] String Network (a1 0-0 @ -0 £
Table Fanel ~ Ox
o 0 + @ == /v 2
i shared name namne @ canonical name & display name @ full name i database identifier @
S60BENSPOODOO3ZSO17  SGUGENSPD,  QOEFO7 CYFIPZ 9605,ENSP 000035817 [PS
9605ENSPO0DD03EAZI2  GGDB.ENSPO..  P3zdz0 CDA 9605,ENSPO0DDD3E4Z12 ¢

8l 7-7. Network result

[File] > [Export]> [Network to Image]E =2 O|0|X|E XNYSCHAE 7-8). PDF LtUYA O =
NFote Ae HYOLt pdf Y2 XMYSHHE =S Stoj= O|0|X|7} MMX|X| @=Lt

E:m View Select Layout Apps Tools Help 4 Export Network as Image
Open... Ctri+0 + -
Open Recent »| BB
Save Ctrl+S ~ Ox Export File Format: PDF (=, pdf) v
» - n Sample Sess]| -
;a::i Ctri-Shift+S =la Save Image as: C:UsersWebgWDesktop¥String Network, pdf Browse...
New Network > o }”‘ Export text as font: 4
-
— ; b Cancel
> Network to NDE: ~
Affinity
Quit cl+Q Jetwork to File _//"’

Export Network Image to File

Styles to File.

13 7-8. Save network image
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O FHXZ0| protein-protein interaction 2

Open

Save
Save As
Close

Import

Quit

Open Recent

New Network

4. Session: New Session

CtrlsS
Ctrl+Shiftss "

Ctrl+Q

File Edit View Select Layout Apps Tools Help
Ctrl+0

A

Styles to File

“~

String Network default edge ILt0i|A name Of interaction
LiQtACHAE 7-10). Name Ofl A (pp) B 2t22

Interaction $tCt= Z40| 0

SHexl HEE AFtD Ao

[File] > [Export]
g 7-9).

%, Export Table

Export File Format: [CSV (s.csv)

Select a table to export: |Smng Network default edgel v

Save Table as C:WlUserstWebgWDesktop¥String Network default edge, csv

_Browse...

Cancel

1 score 440| 10| 7H7H2+5 interaction O|

7-9. Save edge table

STALRL B
2t Z{o|LC}.

HA2E A

M HE score O confidence score 7t
QFXt7} Protein-Protein

A B E F G H M N o
1 SUID |~ coexpn ~ | cooccul * | databa: | experin ~ | fusion - | interac ~  intersp 'nelghb v-selectev shared | ~ | shared| ~ |textmir =
2 701 0.397 0.9 0.961 PP EFNB2 (pp) EPHA4 FALSE pp EFMNB2 (pp  0.926
3 702 0.397 0.9 0.817 PP EFNB2 (pp) EPHB1 0.999 FALSE pp EFNB2 (pp  0.887
4 961 0.929 0.9 PP IFIT1 (pp) MX1 0.064 0.998 FALSE pp IFIT1 (pp) 0.722
5 700 0.397 0.9 0.76 PP EFNB2 (pp) EPHAS 0.997 FALSE pp EFNB2(pr  0.768
6 680 0.878 0.9 0.292 pp OAS3 (pp) IFITL 0.996 FALSE pp OAS3 (pp) __ 0.519
7 683  0.888 0.9 0132 pp OAS3 (pp) MX1 0.995 FALSE pp 0AS3 {ppj 0.506]
8 935 0.892 0.9 PP IFI (pp) MX1 0.995 FALSE pp IFI6 (pp) A 0.503

Network image Ol A{ AO|L} RS
link)ol A image

13 7-10. Interaction information in edge table

S HASID A2 H20|&= STRING Manual (Download
HE =olgt &= UL
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