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1899 BTLA B
1975 Cllorfos
2058 Cl6orfs4 e CIA
Up-regulate:
2137 C190rf7L 56
2452 CIonfen = Down-regulated ce
2659 CARDS-AS1 Region All
2727 CBFA2T3
3066 CD30OLD
3122 CDC123
3339 CENPQ
3687 CLECL7A Fold change
4640 DCP2 2 .
6228 FAMA2A
6257 EAMBSB Average of Normalized Data (log2)
6477 FCGR2A 1 -
6480 FCGR3A 517 299
7245 GIMAPA 265 1% palue
7960 HCAR3 005 -
8533 HTATSF1P2 theme
8567 HVCNL Common "
2666 IFNARL
9229 KCNE3 [] Use Filtered Data
9329 KCTD21
11845 LOC101929331 c/a c/e
12559 LOC729083

3% 1-19. Filtering 2fold up-regulated

gene list in Venn Diagram
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hru [ = |- =X = [ . o =
ExDEGA O HIEl= EE O|0|X|lz QEZRORAE =8 'Save image’ HHES &9 XA
=3 =
7tsotthad 1-20).
£ venn Diagram Analysis - [m] X
A-B /A up-regulsted ‘enn Diagram Toal
B-C/A B ,"A contra-regulated
c-cfe down-regulated Sample Comparison
BIA
CiA
e i
Save Image
213 o
132 10 SDB Fold change
- 12 - 2 -
1& Average of Normalized Data (log2)
1 v
517 293
465 1473 19 palue
- 5 - 005 -
theme
Comman -
[] Use Filtered Data
Diagram View |
c/a c/s
Diagram All Data |

3 1-20. Save image

1-4. Third Party Support A2 i
Third Party SupportE YFXA7F MESH RMAE 7|22 Clustering heatmap I} DAVID %
KEGG 2|1 GSEA=AME TIAHs7| /e Y3 HIO|EHE NSTHCh(T GSEAS| 9 HESHA| @f
O HH |EXA 2AEE V|HeZ THSt= AS HFSCH)(AE 1-21). BX, Input File X0
%M FTEAE ME5t= A0| Easict FHA ME2 72ld U= DEG &4, Gene Ontology &
M Soz MUY + Yrk
(®) Third party support O Third Party Support C‘D Third Party Suppor (&) Third Party Support
DAVID Input GSEA Input DAVID Input GSEA Input a KEGG Input Clustering Input G Input
Clustering Input m GSEA Input
Type Type
® Foldchange Export Data Select ® Normalized Data
Norm: ) ore) T
Average of Normalized Data (z-score) Export Data Select
B/A
Export Data Select C/A A1
! 'k B o
B/A Py
lca B1
csm B2
83
Data Export (GSEA gct Input)
Data Export (MeV) Data Export Data Export (DAVID Input) Data Export (GSEA dis Input)

a3 1-21. Third Party Support

CE-

£E Clustering Input, KEGG Input, DAVID Input, GSEA Input)

- 14 -



1-4-1. Clustering Input

dHE = |HX 2|AEE 422 Clustering Heatmap Input 2 3AA M ZF9| HO|HE
2 M Al D= EHOMAT[T7F SO{VHX|] REE FOol3{oF St
o

8% = ULt Input T
MEE Clustering Input TItYE2 GraphicPlus 52 MeV Z2I1MES 0[83t0 heatmap & XA

Clustering Input IS XX dt= W2 ChEd 20

X HM, Fold change @2 0|8 Al Type 2&20| Fold change & XM A3tD Export Data
Select | M Heatmap O E¥ Y H|WZXPES KN AL “Data Export"E 2t T “(input F).txt"2
MZEsoh MZEE D2 Fold change 7t log2 BEtEl Zfo =z FEEICH

= Hm, e MESl & Zr2l Normalized Data #42 O|8% Al Type F£0| Normalized data

(z-score)& KM 3Astn O|EStUXt = MEZS  HNIASBICL  “Data Export’E 2T =
“(input F).txt"2 NYICE T, Z-score € 0|8Y M= EEHAIL D7 ME0] HEA| HES

370 OlE MEiSIOF
N R, J&E2] 2sd Zr2l Average of Normalized Data #t2 O|8% Al Type F&20 Average of
Normalized Data (z-score)& X|3stn O|8StUXt St= AFHES HIABCE “Data Export"E

ZET 2 “(input F)txt” B XYL T Z-score £ 0|8Y Wle EFHEXIL U&7 0
H a

stch,

[}

= X|&#O|Ct
Normalized data & log10 22 Bt = HFAZS W T BFHEHXE LHFO AHAMSHCE

Z-score = {Normalized data (log10) — average of Normalized data (log10)}

Rl
i
H
OF

=
=
*Z-score= ¥ oz HHORHE HOHF Eé*017(1 A= ot
o
—

/standard deviation of Normalized data(log10)

oFof O|83StAt St= ME =2 &2 =7t 2 7 0[5tQl R, z-score HEO| E27tSSIER
ofefe| HRHe = input IS AE EHYoh M Rold Us REUANE MEs = MER
excel O MEE Gene list 2t 0|83t} St= Average of normalized data (log2) =2 Normalized
data (log2)& SAISIO Input TFYS THECHAE 1-22). Input IFY M A, oY A2

o
Ct HEE Input TFEE Mev ZZIHWE 0|83

= H
Jm
rot

" E‘|| AE (EH (@] = E_ |)(*.tXt)”%
=RE

T UCH

Heatmap & ZHde =+

- 15 -



A B J K B
Filter: 18 Average of normalized data (1og2) Gene symbol A 8

CD4 6333626067 51615074

10 _{ Genesymbe! A - B - € - CD68 7.705157595 6229952994

5 3080lcDe 6.338 5162 2956 CHI3L1 271390594  4.873080907

5 e e 59 3% 556 CMTM2 4100454803 636204883

3 3s01fcHi3LL 274 4873 6.014 CTSH 6284040989 4764489766

o 3788{CMTM2 4109 6.362 7.385| DDIT4 6712925111 2928895624

5 4344JCTSH 6.284 4.764 3.453 GIMAP7 5251759375 6.606776211

; :::: g?\'ﬁ";’w :gi ::;3 :::: IL10RA 6089598261 4.651787113

! . X .

: o et e am - b JuN 6709954707 2157505356

7 91s5luN 6.710 2.158 4.087 | Lz 11.39254219  10.10037007

S 12883|Lv2 11.393 10.100 8.824 2 [ MMP9 2667868871 4.690946629

3 13601{MMPI 2.668 4.691 6.238 3 |NFKBIZ 5755443794 3.039644382

3 JMTUNFRBZ 5.735 3.00 4.683 | Osm 5772785414 256156447

B i 3773 2562 A088 5 PIM3 5911531387 4571737811
3 16271{Pim3 5.912 4572 3.430

0 18378|RPsav1 7.923 0.010 6.742 6 RPS4Y1 7.92258387 0.010289301

7 18665 SCARNA10 3.734 5.760 7.795] 7 SCARNA10 3.733845904 5760137856

ks 19945{SNORA738 6.187 7.962 9.531 2 [SNORA73B 6.187494453  7.961586423

- 23967|2NF38SA 5.544 4.087 2.168| o ZNF385A 5543762004 408679633

&3 ] T X L O A B
Filter: 18 Normaliz Gene symbol A1 B1

CD4 6.609796563 4.863424648

0| Gene symbel A A2 A3 Bl — CD68 8212207434 6.058971393

s 2 T T Y CHI3L1 1371536814 4960411498

2096k068 ezl 720  740d s CMTM2 2537912069 5923819147

i 3501jCHI3LL 1372 2932 3.242 4.960 CTSH 6701579683 4.592121952

3788fcMTM2 2s38| 32 sasd 5924 DDIT4 5815221018 2366255916

i Loy S G} Sow oAy see GIMAP? 5192976599  6.350291851
i 4675/0DIT4 5.815 7.108 6912 2.366)

72asloimar? 5.193 5,542 4.960) 6.350) ILTORA 6.017156189 4492292443

i 8759)IL10RA 6.017 6.259 5.974 4.492 ) JUN 6141937464 1.500021439

9155pUN 6.142 6.564 7.217) 1.500) Lz 1155654916  10.24744298

5 128832 11.557) 11073 11504  10.247, MMP9 221276134  4.828433651

3 13601fMMP3 223|257 308y 482 NFKBIZ 5482681906 3207910321

3 14471NFKBIZ 5.483 5.524 6.157 3.208) L osm 5067365133 1998525741
£} 15516j0SM 5.067 5.728 6.279 1.999)

3 162l 5.935 5.524 6.198 4.798) PIM3 5935045117 4.798027452

0 18378|RPsay1 7.484 8.129 8.09° 0.013) 5 RPS4Y1 744418812  0.01349438

7 18665 |SCARNA10 0.937, 3.625 4.682 6.023] SCARNA10 0937247358  6.022991508

8 19946[SNORA738 3.869 6.648 6.700 8.182 SNORA73B 3869373123 8.182492707

9 23967[ZNF385A 5.934 5.076 5.495) 3.897 ZNF385A 5933793208 3.896688932

33 1-22. Heatmap input of no more than 2 samples or groups

Clustering Input file 2 Gene Symbol I} Fold change (log2) =& z-score 2 T EICHAE 1-23).
MeV Z21MZ AE30] Clustering heatmap 2 Z-d35t= W2 MeV manual (Download

Link)Oll M =tolg == QUCt,

1) Heatmap(allcompare FC) txt - 2R

OH(F BEE MM 27N =22

|Gene Symbol B/A __ C/A __ C/B

ABHD3  1.28484278864215 1.05564963600944 -0.229193276278856
ADGRE3 2.04741030637742 2.07337604787126 0.0259657102702727
ALDH2  -1.53704893440065 -2.25385030388101 -0.716801237557984
AMICAT 1.38502619744398 1.41309305964294 0.0280669503482263
ANTXR2 1.19047263791619 1.27486038592147 0.0843881542963257
APBB1IP 1.43866864864493 1.45671679922983 0.0180472923397484
APOBR  1.2529266643143 1.79222275350347 0.539295814093037
AQF9 1.185879226828891 1.49957447547321 0.313695136333861

3% 1-23. Third Party Support - Clustering Input

1-4-2. KEGG Input

KEGG Input & KEGG Mapper 40| 0[&3}7] @|gt input It¥E HISHCE KEGG Input OA =
StLbe| Hjw gt MEd JhSSHD, Hlm X9 ME{ £ Data Export £ MEHSHH 13 1-24 9
Z0| RHXS| Entrez D&} HlW = of W2 M =2 LNE jnputItY0| MEEC
KEGG Input It¥E 0|83t KEGG mapper &4 22 7. Pathway Analysis (KEGG mapper) O]
XM5l ABEOf RUACE

-16 -


https://www.e-biogen.com/analysis/%5bEbiogen%5d%20MeV%20manual%20(Heatmap%20Clustering).pdf
https://www.e-biogen.com/analysis/%5bEbiogen%5d%20MeV%20manual%20(Heatmap%20Clustering).pdf

oYdE EIHE MAO) 27V E2ZH)
Entrez ID B /A

18 #FFE4c3,black
100 #EOFFFF,black
133

148 .

177 #FFAQ7A black
183

207

218

239 .

267 #BOEQE6,black
268 .

317 #FF6347 black

3% 1-24. Third Party Support - KEGG input

1-4-3. DAVID Input

DAVID Input 2 DAVID #440f 0[83%}t7| |8t input Y2 MLt BASIOX St= RTKXE
MEHSED Data Export & SEStH & 1-25 & Z0| Gene Symbol 2 FEE input I}O|
MZEECE DAVID Input IYE 0|8%t DAVID &4 HH-2 2. Functional Annotation Analysis

o

(DAVID, EXDEGA GraphicPlus)0f| AtA|S| HHE|Of QUCtH

DAVID_input.txt - Windows H2%

ogr BIEE MAO B2V ==2%
ABHD3
ADGRE3
ALDHZ2
AMICA1
ANTXR2
APBB1IP
APOBR
AQP9
ARHGAP25
ARHGAP9
ARRDC3
ATHL1
ATP1B3
ATP6V1B2
B3GNT8

A% 1-25. Third Party Support - DAVID input

1-4-4. GSEA Input
GSEA Input 2 GSEA ZZIM0| AFRE|E input IHYS M3
J8T 38t= ol¢el Zpt Mg 4 UCE GSEA Input 2 &
7

—_ = [ =
HOIHE 0[83ts AS AYsIH FTX

rot
inl
0}
(Va]
m
>
rir
|
Hiu
)
o
m
o
re
x

lo
10
ol
>
rx
ng
£Q
o
2
=

Set Enrichment Analysis (GSEA)Of XtA|S| M0 QUCH
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A B C D E F G H J K
#1.2
2 24424 9
3 Gene symlGene Title A1 A2 A3 B1 B2 B3 C1 c2 C3
4 A1BG MNA 1.544002 1.369196 1.864898 1.630973 1.149183 1.289642 0.842837 0.742837 0.942837
5 ATBEG-ASTNA 0.629423 0.166494 0220651 0.514093 0562111 0158501 0.943667 0.843667 1.043667
& AICF MNA 4.39E-05 5.74E-05 0.050181 1.67E-05 2.14E-05 0 0.1 0 0.2
7 AZM MNA 0.230622 0.330027 0.100307 0641994 0.090967 0.071063 0.328091 0.228091 0.428091
2 A2ZM-AST NA 0.303073 0798804 0.111377 1771126 091748 0.29448 0922872 0.822872 1.022872
I O|E(N): |gsea_input.gct
Oy S | H2E (FeE Bi)
% 1-26. gct file
iy B C
|
931
2 #FABC
3 AAABEBBCCC
4
O+ 0| Z(N): | gsea_input.cly
T FAM): | MAE (BOE £
a7 1-27. ds file
1-5. Selected Gene Plot Al i
— =< = = O
ExDEGA 9| 7|5 &0 Mot M Es HAFXAI MU= VXSS YR
e o s o Lo o
HES Of=2 HESIX & U= “Selected Gene Plot” 7|52 Ar2% £ UCLH M

FEXS ID2 FASH0] Selected Gene Plot &0 20 @11 “Expression Plot View”

U2

Normalized data (log2) #f, Fold change (log2)

Iy

=

=13

=
=]
=

[
an

2 line graph 7} 2 2{ZICHAE 1-28).

et ret

[T

o

—

@ Significant Gene Selection

@ Analysis Graph

@ Third Party Support

@ Selected Gene Plot {ID input)

Normalized Data (lag2)

Expression Plot View

(%) Radar Chart (ID input]

@ Gene Search

Fold Change (log2)

A8 1-28. Selected Gene Plot

-18 -



1-6. Rader Chart A2 i

EXDEGA 9| 7|5 30| MEst JHXL AFXIL 2HAUes FUXNESS Uz 2 I{HS
Jef=2 EHSDAL & I “Radar chart” A9 O|OX|2: EHY &= UCL ALSHE2
Mdst REXLC| IDE SASH0 Radar chart &0 20 @1 Mg MESICH M2 Radar
chart o] BX|HCZ &8% o5 (RHA or MEY)S MEStD, BHSIIA st LI (T
LA or JHE ME Lsigha MEISH F| "Radar chart View'E +E2M Normalized data (log2)
i, Fold change (log2) %22 O|O|X|E & # UCKAH 1-29). B, AX|HO U= &=0|

3718 o4 FP

@ Significant Gene Selection

@ Analysis Graph
@ Third Party Support
() selected Gene Plot (ID input)
() Radar Chart (ID input)
Gene Symbol Average Data
Sample Name Normalized Data
Radar Chart View

@ Gene Search

hsa-miR-3184-5p -

miR-3182

hsa-miR- 1908-5p

Average of normalized data(log2)

hsa-miR-619-5p
12

- . hsa-miR- 3200

hsa-miR- 1246

hsa-miR- 1908-5p

hsa-miR-3184-5p. -

Fold Change

hsa-miR-619-5p

hsa-miR- 1246

- . hsa-miR-320b

s
Ocm

1-7. Gene Search AIE
£7d keyword #H [FTXE HMStD A2 U= Gene search &
insulin'® ZAMSIH Al Data Sheet O ‘insulin’ keyword & Z&ts}

%= QICHAE 1-30).

2! 1-29. Radar chart

lo

rir

0| 83t® EL & =0
Ao THE o0 =oid

- . c o . . o N ! ) X L u N o v a =
2 Fold change pvalue Average of nommalized datalog2) Normallzed data logz2]

L Gmesmmbcl | /A /A B | B clA cB | A 8 ¢ | m a om B B8
oom 0% ame e 1w oo s o ame  tam  iml  iew  im L L e Lim
e y y y com  css o  com  ous oo oo 10 b | () ammymeen
s 61 208 am s i e aas  ame  ase 2l —
o704 572 1ms L s 1 e Lo i oxs 1w
708 572801 018 o7 0am|  oom oo 008 0wz 00 01 | (<) seddGee e iDbe)
5707 1528P2 ooy w3 awy  ams| sm e som 4 ams sa | gl
5709 528P3 Lms osw as Lsw o oss Lm  ome oo
570 6128 as7 sow  saw|  ams s ass  ews  sss s
s crais 0387 i oo ow  ons  oms oo oume oo omed
8712 IGFBP1 1185 0.000 0.000 0.245| 0.000 0.000 0.000 0.000 0.000 0,000 e
a3 crap2 1md e 4l ose eam 2ms e i e
8714 IGFBPY 1110 0.564 5.359| 0.605 1281 1338 0.165 0.648 0805 e &
ans croms 1 1 e ome 2 1w oms e L
an8 rovs oo oo zuz] oom  oow  oin|  oes oS oood
o717 1006 oss o6 zeW| oA oam oes o o o
57z 58P A s s ass sus  ams s aswm s
5720 578PLL 017 o ous|  oim  om1 oss  ous  ous oo
309 1. om0 oom  ow oo omo oo omo oo omer
012 ot a1 sees s s as1 aom sus  ass s
013 o L7 s aas| s aau s 2w 2am s
014 w3 oo oes  oas|  oos  oms  tow  oms 1o omed
3015 s oo oo ol oo amo oo amo  sow  omd
so1t s oo oen ozl oo amo oo om0 oo oo
so17 s oo oo ouz] oo oo oo 0o0 oo 000
18w oo oo o] oow| o eow eow a0 oo
o013 5w oo oom o oom  ome  oom oo oom oo
w920 = T
w21 e o0 aow o aow  ome  mow  ome oo oo
005 851 s e Les|  ess s e 4w e o
00 852 asm saw ase e ame 4 ams i o
07 954 oo oo o eow oo oo ome oo oo
10514 e 00w eow o oo ome oo ome oo oued
1315 ez 0 oo o  ooms  ome oo ome  oow  ooed
et 0o oo ol oo ome oo ome oo omds

4 .
O ———

related to insulin

-19 -



2. Functional Annotation Analysis (DAVID, ExXDEGA GraphicPlus)

2-1. DAVID £AM E& 0|23t Functional Annotation &4
DAVID £ Ct¥sh HOJE HO|AE 7|Htez REXS| AZAUAE SAMCE 2
=82 7|58 OEStE analysis tool O|Ct &4 1Y 13 2-11F ZCt

2 0|

https://david.ncifcrf.gov/
"Start Analysis" Click!

A
H =

ExXDEGAO| Al DAVID input data FZ&!

input data import ---> DAVID options Check ---> "Submit List" Click!

Data Base

"Functional Annotation Chart" Click!

"Chart"L{2| 24! term2t i FHX =

9ol
—

Check

13 2-1. DAVID tool analysis process

RNA-Seq ZItO|A significant gene2 ME350] DAVID #4& 3t} Significant gene selection
H H AlS OI o) 72 |X"'|. "‘O"'l. I- "'l.
O Al Fold change, Normalized Data(log2), p-value (Rt H3Q| 42) ¢S XI’dstn, &QISIAXt
o —
= Fold change ®=&t2 M EH-é-l.O;I s E.IE X'|_9_'6|-|:|- I E.IE pS| _9_'5|.0:| MHEHE| OX—{X|-E [HAI-OE
[ g H= 2HE me2H. = S = mUEA=E S =
. = . . O oo = e o
Third Party SupportE &3l DAVID inputE F=510{, DAVID =40 At&SICt BHtEA| StLE| H|
. o .
Zotor Xasjor SICH S 2-2)
H = L- o [ a .
Filter: 269 Fold change pvalue Average of normalized data (log2) Normalized data (log2)
0£6 Anain 066 Analyis
0 _ Genesymbol | B/A c/n e B/A  CIA B A B c L R LI 82 8 . (D s Gee seecion (©) sinnanccene seecton
368 ADGRE3 1.018] 0.015 0.000 0.527) 3.071 5.118 5.144] 2528 3332 3.228 5.482 5.188 4526 Fold change. (O
609 ALDH2 0.608, 0.002 0.001 0.026| 5.437 3.960 3.243| 5.552 5.264 5.648 3.8 3.758 4.247| 200 3 @ Third Party Support
693 AMICAL 1.020| 0.006 0.005 0.764] 6.065 7.450 7AT8| 6.654 5223 5.972 7.408 7.360 7.574) ) KEGG Input
868 ANTXR2 1.060) 0.021 0.000 0.718] 3.081 am 4.356| 3012 3210 2.940 4419 4519 1.767, Normalized Data (log2)
932 APBB1IP 1.013) 0.005 0.001 0.504] 4910 6.343 6.367| 5339 4.682 45% 6.524 6.411 6,076/ 400 Soibmasad
976 APOBR 1.453) 0.040 0.000 0.075] 4.947 6.200 6.733| 5.022 4423 5.270 6.057 5777 6.632)
1021 AQPS 123 0032 0003 0163 6151 7337 7651 5052 6504 6441 757 7453 6300 prvelos
1066 ARHGAP2S 0.765) 0.002 0.001 0.068| 4612 6.461 6.075| 4.307 4.937 4519 6.552 6.615 6.179) 0050 v
1089 ARHGAPS 1.123] 0.000 0.000 0.04] 5.440 6.562 6.729| 5.342 5358 5.604 6.604 6.461 6.616)
1212 ARRDC3 0.939) 0.018 0.020 0.460| 3.877 4.930 4.833| 2927 4.232 4.143 4.909 5.091 4772 Sample / Contrel
1352 ATHLL 0621 0040 0116 0082 3591 4669 3981 3028 3666 3850 4858 4912 4106 000
1367 ATP183 081 o000 0002 032 4640 3622 3360 4787 ama 4375 3165 370 3505 =il
1439 ATP6V182 0.618) 0.032 0.384 0.001] 5.566 6.702 6.008| 6353 4.844 4984 6.729 6.765 6.607| A Both
1533 B3GNTS 1390, 0.036 0.001 0.085 2854 4198 4.674| 1.861 3.259 3.184 3.985 3.903 4.602, =
15%4 BASP1 1256 0005 0002 0025 6344 7.8% 8212) 52 630 6977 8027 776 783 E i
1634 BCKDHA 0.899) 0.040 0.031 0.254] 4533 3.398 3.244) 4.968 414 4359 3213 3.550 341
1652 BCL6 1.107] 0.047 0.000 0.633] 4499 5.743 5.890| 4.367 4533 4.588 6.175 5.743 5.113)
1726 BIRC3 1205 0002 0000 0255 4.087 3017 3292 4058 4091 4112 30% 3313 253
1751 BLVRA 093 0040 0037 0349 5am 3763 3662 5907  49% 502 362 330 375
1975 Cl1orf68 0.669) 0.000 0.002 0.003) 3.074 4.420 3.839| 2911 3229 3.067 4.308 4.420 4524
2058 C16orfsa 0.679) 0.018 0.021 0.097] 4127 5.628 5.070| 3.218 4.339 4516 5573 5.247 5.972) BAND o
2348 C5AR2 1.107] 0.004 0.000 0.318| 3.056 4325 4472 2665 3156 3276 4.506 4351 4.089) [DREEENT DN
2620 CANTL 1.110] 0.002 0.000 0.278] 3.201 4410 4.561| 3.205 3.266 3.130 4434 4.576 4.195
2633 CAPN2 163 oom 002 000 5603 4452 5159 5783 5485 552 4425 458 4369 BRSO Sary et ORVID Wet
2659 CARDS-AS1 X 0.002 0.016 0.005| 271 4.049 3.509| 3.003 2974 2289 a.077 4151 3.910
2709 CAST 0023 0074 0019 s 4633 5125\ 6072 5A73 5580 4886 453 4619 1o —
2981 CONH o019 012 000 4239 2931 3677 372 A0 4253 2988 2877 295 Significant Chart 2
2987 coNLL 0006 0006 0.159) 4814 3w a125] 4547 agse a2 40 3908 33 () Radar Crart 10 nput)
2997 CCPG1 0.008 0.000 0.032] 3.587 4622 5.068| 3.746 3457 3582 4.855 4.607 4.363 ® Gene Search
3031 D163 0010 0012 0.000) 4033 21m 1364 4457 3636 3817 2611 2803 2891 | (%)nassGepn
3080 CD4 0.010 0.001 0.002] 6.334 5.162 2.956| 6.610 6.278 6.059 4.863 5.391 5.181)
(%) ird Porty Support
3084 CD46 0008 0000 0.7 5092 6.051 6B  sam 439 482 6Im 618l 57| ‘GraphicPlus Start
Data_| Group | info [ — o}

DAVID input file generation

process
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https://david.ncifcrf.gov/home.jsp

DAVID ZBHO|X[&= 13 2-22] “DAVID Web"'g ZE30 FHSIALE  HWAOIE
(https://david.ncifcrf.gov/home jsp)E AMSHY ZIH F&3ICEH
* FOIAE :internet explorer £ 0|8 4% CHE O|ER2E MZE HEO| EO|X| 7| WZ0,
Chrome € 0|83l0] 2M3t7|E AHFBICL

m DAVID Functional Annotation 2 % +

&« (= #@ david.ncifcrf.gov/homejsp

DAVID Bioinformatics Resources 6.8

Laboratory of Human Retrovirology and Immunoinformatics (LHRI)
Homd Start Analysis )Shortcut to DAVID Tools | Technical Center | Downloads & APIs = Term of Service About DAVID

ek A\
*** You are welcome to try the newest v

Overview

The Database for Annotation, Visualization and Integrated Discovery (DAVID ) v6.8 comprises a full Knowledgebase
update to the sixth version of our original web-accessible programs. DAVID now provides a comprehensive set of
functional annotation tools for investigators to understand biological meaning behind large list of genes. For any give

gene list, DAVID tools are able to:

1% 2-3. DAVID tool webpage

“Upload” &0IlA Step 1 0A Step 4 7HX| =SHCHE 2-4). Step 1 OlA] ExDEGA O|A X[ =gt
DAVID input Lt ME4SICE Step 2 O A “OFFICIAL_GENE_SYMBOL'E MEHSICE THOF step 1 Of| A
Gene Bank No.& ZQICHH "GENEBANK_ACCESSION"S MEHSICE Step 2a O|A £Msts F9|
Sy YTt Step 30|M “Gene List"E XAt Step 4 0lA “Submit List"E +ELt.

- -
Analysis Wizard . . . -
DAVID Bicinformatics Resources, NIAID/NIH 'Mo LHRI

Home | Start Analysis | Shortcut to DAVID Toels | Technical Center | Downloads & APIs | Term of Service About DAVID | About LHRI

uUpload List Background

Analysis Wizard

Tell us how you like the tool
Demolist 1 Demolist 2 Contact us for questions
Upload Help
<m Step 1. Submit your gene list through left panel.

A: Paste a list
An example:

Copy/paste IDs to "box A" -> Select Identifier as “Affy_ID" -> List Type as "Gene List" -> Click "Submit" button

7
Lol
117_at

B:Choose From a File ji2Ral

= 1255_g_at
e T S 1294 a1
_IMulti-List File 1316 at
1320_at

1405 1_at
1431 _at
1438 _at
1487 _at
1494 _f at
1598 _g_at

OFFICIAL_GENE_SYMBOL v||

Type your species name or id {e.g.
Homo sapiens: 9606)

** You must upload a gene list
before a background ***

Generist @

L

1% 2-4. DAVID tool : Step 1 ~ Step 4
=21 -


https://david.ncifcrf.gov/home.jsp

List sheet O|A] Aot} o= T2 MHSCHA™ 2-5A). “List” Sheet O|AM i J(xAhH=2
H7|E|0f A1 7tE ko] =Xt7t 2Mo| HMEE [TXLS| 40|t OA[0IME= 269 7He| AL
2 AEE EAD GO[EHO|A0A T[S0 25Tl 267 7HEO| Functional Annotation =A10j
O|8%|RACt= 2lOjo|Ct.

DFOF Current Background O 243t 1X} 3t= FO0| Ot CHE FO| LtZCHH Z= “Background”

Sheet O A X2 TS UEHSHO] "Use"S SESCHAE 2-5B).

3 “Cj Analysis Wizard
‘ & : 1 DAVID Bioinformatics Resources 6.8, NIAID/NIH

Home | Start Analysis  Shortcut to DAVID Tools = Technical Center Downloads & APIs = Term of Service About DAVID = About LHRI

*** Welcome to DAVID 6.8 ***
*** You are welcome to try the newest version of DAVID (2021 Update) on our development site, ***

Back d i i
ackgroun AnalySIS Wizard

Tell us how you like the tool
Contact us for questions

® Step 1. Successfully submitted gene list

(Homo sapiens(26 Current Gene List: List_1

| Current Background: Homo saplensl

Step 2. Analyze above gene list with one of DAVID tools

‘ Which DAVID tools to use?
List Manager Help
© Functional Annotation Tool

e Functional Annotation Clustering

e Functional Annotation Chart

e Functional Annotation Table

Analysis Wizard

DAVID Bioinformatics Resources 6.8, NIAID/NIH

Home = Start Analysis = Shortcut to DAVID Tools = Technical Center A Downloads & APIs = Term of Service About DAVID = About LHRI

*** Welcome to DAVID 6.8 ***
e are welcome to try the newest version of DAVID (2021 Update) on our development site, ***

upload  List(]
loa 151 - -
& Analysis Wizard

Population Manager

Tell us how you like the tool

Contact us for questions
Select a background Help

- & Step 1. Successfully submitted gene list

‘ Current Gene List: List_1

|Current Background: Homo saplensl

Step 2. Analyze above gene list with one of DAVID tools

' Which DAVID tools to use?
Affymetrix 3' IVT Backgrounds Help & Functional Annotation Tool
e Functional Annotation Clustering
IR it iy Ganome Amray e Functional Annotation Chart
Maftymetrix Bsubtilis Genome Array e Functional Annotation Table

W Asfymetrix Mu19KsubA

13 2-5. DAVID tool : Select Species

20l & 3tHO|M Functional Annotation Tool & 8|6t Zutot LI2CHAE 2-6).

- 22 -



Analysis Wizard

Tell us how you like the too
Contact us for questions

= Step 1. Successfully submitted gene list
Current Gene List: DAVID_input
Current Background: Homo sapiens

Step 2. Analyze above gene list with one of DAVID tools
‘ Which DAVID tools to use?

Functional Annotation Tool

* Functional Annotation Clustering
* Functional Annotation Chart

* Functional Annotation Table

Gene Functional Classification Tool
Gene ID Conversion Tool

Gene Name Batch Viewer

Annotation Summary Results
Help and Tool Manual

Clear all

266 DAVID IDs
Check Defaults

Current Gene List: DAVID_input
Current Background: Homo sapiens
B Disease (2 selected)

B Functional_Annotations (5 selected)
Gene_ontology (3 selected)
eneral_Annotations (0 selected)
nteractions (1 selected)

Literature (0 selected)

Pathways (3 selected)
Protein_Domains (4 selected)
Tissue_Expression (o selected)

*=*Red annatation categories denote DAVID defined defaults™==

Combined View for Selected Annotation

Functional Annotation Clustering

Functional Annotation Chart

Functional Annotation Table

g 2-6. DAVID results

DAVID &4 ZIt § Gene Ontology Biological Process Z1tS 2QI5l2{H “Gene_Ontology”2|
"+ BAIE 28st0] Zit #82 €1 “GOTERM_BP_Direct’®| “Chart"S F+2CHAE 2-7). Input
FHEXE0] |FolSHA Ast= GO list 7k Lh2Ch 24 GOE 23St QuickGO HIO|EHo|A R
AZAE0 Z GO o HEE &E = ULt GO 9 Gene UL E ZEsIH izt co A
SHRES &g = ALk

=23 -



Annotation Summary Results

Current Gene List: List_1

Current Background: Homo sapiens

Help and Tool Manual

Clear All |

267 DAVID IDs
Check Defaults

B Disease (1 selected) T
Functional_Categories (3 selected) A
B iene_Ontology (3 selected) 123 chart records
| GOTERM_BP_1 90.3% 241 Rm
") GOTERM_BP_2 90.3% 241 GOTERM_BP_DIRECT Inflammatary response
) GOTERM BP 3 89.9% 240 GOTERM_BP_DIRECT Jmmune response
= - = >_DIRECT type [ interfercn signaling pathway
| GOTERM_BP_4 89.9% 240 °_DIRECT cellular response to lipopolvsaccharide
L leEnaTerEs a8.0% 295 2 DIRECT positive regulation of interfercn-gamma production
- —OF_. *_DIRECT 2poptotic process
GOTERM_BP_ALL 90.3% 241 > DIRECT respense ta lipapolysaccharide
GOTERM_BP_DIRECT 90.3% 241 °_DIRECT regulation of from RNA polymerase Il prameter in response to hypexia
— - >_DIRECT negative regulaticn of Inflammatory raspense
) GOTERM_BP_FAT 90.3% 241 ®_DIRECT positive requlstion of chemakine preduction
) GoTERM_cC_1 93.6% 250 ) DIRECT ehemetaxis
2 _cC_. GOTERM_BP_DIRECT cell prolierstion
I coTERM_CC_2 93.3% 249
) GoTERM_cC_3 93.3% 249 | Gene Report .
) GOTERM_CC_4 92.5% 247 -
) GOTERM_cCC_5 83.9% 224 | Chart Current Gene List: List_1 L3
= N i 15
7 GOTERM_CC_ALL 93.6% 250 | Chart Current Background: Homo sapiens s
267 DAVID IDs 5
% GOTERM_CC_DIRECT 93.6% 250 | Chart
I”) GOTERM_cC_FAT s0.5% 215 [crart| ZLrecerd(s)
= e ' [ orrici_cene sweoL | e e Rl
) GOTERM_MF_1 89.1% 238 | Chart e B-cell G by plonz E(EC] 61 =
I GOTERM_MF_2 88.8% 237 | Chart CXCR1 C-X-C motif chemokine receptor 1(CXCR1) RG
CXCR2 C-X-C motif chemokine receptor 2(CXCR2’ RG
NFKBLZ NEKE inhibil zeta(NFKBIZ) BG
NLRP3 NLR family pyrin domain containing 3(NLRP3) RG
TNFAIPS INF alpha induced protein I(TNFAIP3) RG
TNFRSF10C TNE receptor ily member 10c(INFRSF10C) RG
TNFRSF1A INF receptor member { A(TNFRSF1A) RG

DAVID tool

: exploring Gene Ontology analysis result

O|et Z2 YWHOZ pathway Z1tE QI8 2 MKEGG_PATHWAY database 0|A] 8 Pathway 7}
LI2Cha3 2-8). Zt pathway & 2 pathway 122 20lg £ QUCt pathway DZ0A &
BAIZL =0 e REAIE input REA F SiE pathway Of 20{st= FHXOICL REXE
SEOIE A ZEE XMD & 5 AL

; Functional Annotation Chart
Annotation Summary o Help and Manual
Current Gene List: List_1
. . Current Background: Homo sapiens
Current Gene List: List_1 267 DAVID IDs
Current Background: Homo saj] @ Options
: [F)I‘I;ec:is:n‘allg_!(l;;:::g)ories . Rerun Using Options | [ Create Sublist | ]
e o gy 32 chart records - [ Download File
B General_Annotations (0 select analing pathway RT mmmmgs mﬁ,ﬂ
@ Literature (0 selected) KEGG_PATHWAY I_m“ RT & 8 3.0 L1664 1282
& Main_Accessions (0 selected) KEGG_PATHWAY Ostaoclast diffarentiation RT & 11 41 LBE4 1,282
athwa 'S (3 selected) KEGG_PATHWAY Influanza & RT 12 45 asea 2382
BBID 7Y KEGG_PATHWAY Leishmaniasis AT & 7 2.6 2.28-3 7.76-2
4 BIOCARTA 16.9% 45
[ EC_NUMBER 26.6% 71
% KEGG_PATHWAY 49.4% 132
‘DREACTDMEﬁPATHWAY 59.2% 158
@ Protein_Domains (3 salected) (" apopem )
- 5 i =)
@ Protein_Interactions (0 selected) [FAOD K. R 71 R Sy
@ Tissue_EXpression (0 selected) ‘ ‘EI e
s s [l h-
‘—'@ % Ooxin
i \\ﬂ Y "i . ) ]
e i = s
i v e P S PO =3 1
il Foanas| s e
Ll —
2-8. DAVID tool : exploring Pathway analysis result
DAVID 242 input o SHXE0| RQISHH HHE|E GO, pathway 2 &43t7|0| {FE
tool O|Ct. &, input 2t KM H2 FTAE0| #HE= GO, pathway Tt ZitZ LI27|
=0 input FEA & M2 7t #¥E= GO, pathway = Zut0| LX| 8L ES input
Afo| 47h MoB BN AW} g2 2E YLt

- 24



Q2t Z0| GO, KEGG & ZZ2°| chart € 2&/5t0] Zi} HO|HE =olg = AL, ExDEGA
GraphicPlus 22 “Functional Annotaiton Chart"% 2825t MA| DAVID ZMtE ol = QUrt
Aag 2-9.

DAVID =4 ZItE W HARFEHO MESIHH, GO KEGG & 22| chart & SE8HA L2
AN ARl 2-7, 2-8) EE= “Functional Annotaiton Chart"S SE&IsfA L2 A& M Download
File @35 OIRA QEZ HE 229 £ OE 0[E2E MTYES MESH DAVID Reults THY S
Che2E 2g 5= QUACHAZ 2-10). CHREE 22 DAVID Z1t D2 JdefzZ Zhgsie gy
'2-2. ExDEGA GraphicPlus & 0|83t DAVID Z3} J=2i= Ep/gd-of d¥mof ULt

Annotation Summary Results

Help and Tool Manual
Current Gene List: DAVID_input 262 DAVID IDs
Current Background: Homo sapiens Check Defaults

Disease (2 selected)
Functional_Annotations (5 selected)
Gene_Ontology (3 selected)
General_Annotations (0 selected)
Interactions (1 selected)

Literature (0 selected)

Pathways (2 selected)
Protein_Domains (4 selected)
Tissue_Expression (0 selected)

EEEEEBEEE

2]

***Rad annotation categories denote DAVID defined defaults™**

Combined View for Selected Annotation

Functional Annotation Clustering

Functional Annotation Chart

Functional Annotation Table

2! 2-9. DAVID All data Result

& david.nciferf.gov/chartReport,jsp?annot=27
DAVID Bioinformatics Resources =3 =
Laboratery of Human Retrovirology and N LHRI
Immunoinformatics (LHRI)
Functional Annotation Chart
Help and Manual

Current Gene List: DAVID_input

Current Background: Homo sapiens

266 DAVID IDs

Options
‘ Rerun Using Options H Create Sublist |
147 chart records I
EE— -@mmg A Bl 22 87

GOTERM_BP_DIRECT inflammatory response RT LEE6 L6 yuomone g3

D GOTERHM_BP_DIRECT jmmune response RT : 22 83 1766 L&E JE
[J]  GOTERM_BP_DIRECT apoptotic process RT s 24 9.0 3.1E6 2.8 -

[  GOTERM_BP_DIRECT cell surface receptor signaling pathway RI @ 16 6.0 1.8E-5 8.4F

[0  GOTERM_BP_DIRECT cellular response to lipopolysaccharide RT @ 11 41 1384 51f

[J  GOTERM_BP_DIRECT positive regulation of interferon-gamma production RT & 7 26 S5.1E4 16E

[J  GOTERM_BP_DIRECT neutraphil chemotaxis RT & 7 26 6.264 L7E o

() GOTERM_BP_DIRECT negative requlation of inflammatory response RT m ] 3.0 1.6E-3 3.8F =

[J  GOTERM_BP_DIRECT positive regulation of chemokine production RT § 5 15 2.56-3 4.8E-1

[  GOTERM_BP_DIRECT defense response to virus Rl @ 10 38 3.06-3 4881

[  GOTERM_BP_DIRECT positive regulation of transcnpuon from RNA polymerase 11 promoter RT w28 10,5 3.08-3 4.88-1

i OIenN S0 DInerT s s oI a9 a3 13 PRI

13 2-10. DAVID data download
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DAVID Ol = §XZX} 2 7§ O|A}, EASE score 0.1 O|8t2 default 2 £A3l0 0] 7|&=0f A

ZA0E 20 ECL option O|AM O] 7|&ES ZYSIY 2[AEE O & + UCL DAVID &M &4
g5 2 DAVID ZH0|X|9] Help and Tool Manual 0 AtA|S| HHEOf JACHAE 2-11).

Annotation Summary Results

Current Gene List: List_1
Current Background: Homo sapiens

@ Disease (1 selected)

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

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

Help and Tool Manual

94 DAVID IDs
Check Defaults ]

.
otot

2t

ool 4

Gene list and population
background being analyzed

Functional Annotatign Chart
Current Gene List: demolist1
Current Background: Homo sapiens

171 DAVID 1IDs

8 Options
“Count Threshold 2

Minimum number of genes for
the corresponding term

Maximum EASE
Score/P-Value

Maximum number of
record per page

[ RemunUsingOptions | [ Create Sublist |

0 SP_PIR_KEYWORDS sianal

O SE-PIR:KEVWORDS glycoprotein

O GOTERM_CC_ALL tracellylar region

0O SP_PIR_KEYWORDS akternative splicing

0O SP_PIR_KEYWORDS hr. rotes

0 SP_PIR_KEYWORDS direct protein sequencing
O SP_PIR_KEYWORDS phesphorviation

0O UP_SEQ_FEATURE signal peptide

O SP_PIR_KEYWORDS matalioprotein

O GOTERM_BP_ALL mical I

Original database/resource
where the terms orient

Enriched terms
assodated with your
gene list

BRI  i— T 27.5% D3.06-10
R 51 29.8%  4.9€-8
RY  — 32 18.7% 1167
R com— 49 28.7%  6.4E-6
RI = 7 2.1% 1.1E-S
RY 33 19.3% 1265
BRI 31 18.1%  1.66-5
Rl  — a7 27.5% 3.7E-5
RI = 8 47%  &47ES
T!u: — 14 8.2%  6.1E-S

Genes involved
in the temm

Related Term Search

The smaller,
Percentage, e.g. 14/171=8.2%  enriched.

(involved genes/total genes)

Modified Fisher Exact
P-Value, EASE Score.

the more

& 2-11. DAVID Help and Tool Manual
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, i | = Tas E [ == #z22 B3 Fr3 Sie B [y E;:T‘ "y O e
Al » 2 . -- Swenanen 2s - | ZuR R U =5 8 ane gg an an (% MR |
= % MA v MY~ ¥ < e NN ZH- WA =
sz== 5 = 5 3 s aag = =z ~
81 f &
A L) 3 o € F G H 1 ) K L M N o P Q -
v X v X
Filter: 28424 Fold change p-value Average of normalized data (log2) Normalized data (log2)
N D Genesymbol | B/A /A cm 8/a  cla < a ® c a a a " w s Gt Godd e
3 1A186 0.619 05% 0685 o033 00w 0.0M 1608 131 0843 1584 1369 1865 1631  Lums 1290 () mavus caon
s 108 1507 14 oM oms oo 03 oan 056 083 0166 021 05W OS82 019 | | () mesm s
s 0388 1061 1om{ 037 0238 o162l 007 0000 0102 0000 0000 0050 0000 0000 0000 =
s 100 1077 102 0759 028  o0sed 023 029 03 021 030 0100 062 0051 00n | | (%) seeceaGeneriot 0imput)
7 5 Azm-ast 1610 1405 087 020 oo 0| 04 L2 055 0303 0799  0ml L7 0517 0298 | | (2)ssdwOungoingut
B 6 A2muL 1015 1058 1038 0463 027 oM7 0021 0088 0102 000 000 0063 0055 0000
o 7 azme1 0sss 09 100  os9 0953 o3%s| 0103 o003 0102 om0 02 0000 0000 003
- 10 8 AGALT2 1137 0.959 0.843 0.633 0734 0.510) 0.163 0.348 0.102] 0430 0.002 0.000 0.001 0.001
ONA reparr " 9 MGALT 0.824 0.203 0.000 0.000| 0.280 0.001 1.744) o8 0.564 0.000 0.001 0.002
SE— 2 10 AdGNT 0937 1.005 107 037 oss o1  00% 0000 010 0000 0000 0266 0000 0000
B 11 AR0S 052 0368 10 03 o079 o2l 0149 000 0102 0408 0001 0000 0000 0000
12 AnAS 1158 0.743 0.626| 0275 0.061 0.026) 2892 3153 2476 3136 2775 m2 2813 327,
13 Aacs 0542 066 002 0000 1229 Lie2 224 1510 120 004 126 1m
14 AACSPL 1062 1073 1011 0.139 0.163 0.839) 0.000 0.086 0.102] 0.000 0.000 0.000 0.098 0.000
15 AADAC 1000 10m 10m{ 1000 0162 o162l 000 0000 010 0000 0000 0000 0000 0000
16 AADACL2 1.000 107 10m 1000 012 ol 000 oom 0102 000 000 0000 0000  0.00
" 17 AADACL2-ASL 1.000 1073 1.073) 0.319 0.163 0.362| 0.000 0.000 0102 0.000 0.000 0.000 0.000 0.000
» 18 AADACLY 1.000 1073 10m 1000  o0l2 o] 0000 o000 0102 oo 0000 00 0000 0000
21 19 AADACLS 1.000 1073 1.073) 1.000 0.162 0.162| 0.000 0.000 0.102] 0.000 0.000 0.000 0.000 0.000
2 20 ARDACPL 100 107 1073 100 0162 0162 0000 0000 0102 0000 0000 000 0000 0000
5 21 ARDAT 1012 NS 037 000  owo| 0001 oo 0891 oom 0001 om0 0000 008
x 22 ArEDL ose1l 0560 0363 0003 0001 0725 2405 162 1567 2293 2501 2412 1699  17%
L) 23 AAGAB o817 1235 1512 0.037 0.035 0.001, 2.768 2412 3.069| 2906 2746 2627 251 2488
2 24 AAKL 0.916 0.821 0.897 0.668 0.208 0.549) 2.105 197 1821 1758 234 2187 2362 1814
7 25 AAMOC 1960 1788 0.503 0.186 0.025 0.757| 1367 2352 2.205) 1883 1.038 0.997 1.612 2092
£ 26 AAMP o763l 0SS 0.724) 0502 0222 0.080] 4176 a7ss 3.320| asss 3.540 3792 3.469 3.78
2 27 AANAT 1023 1.012 .78 0.642 0.870| 0173 0.206 0.223) 0.239 0.266 0.000 0.206 0.060
30 2 ARz o741 0552l oos0 0003 0013 2875 2002 1685| 3039 2343 2605 2209 2408
3 29 AsRD 0s6___ 0601 077 o0sm o0z o0l 08y 034 0102 0255 o0az 148 0519 092
S— 2 %0 AAS i 169 o  oom  oms| 2w am s o aa 1ow a1z sen
n 3 Aaks2 136 130 1157 oos ooz om|  oem 1059 12690 om0 06 L5 Ll
2 32 AARSDL 0865 0810 02 0407 0000 ois| 255 2331 1840|2555 2507 259 179 2540
Sene Category Setting et e e i o - e = 2 o

13 2-12. Execute EXDEGA GraphicPlus

ool stHol 47 & & 'DAVID' HO|Al DAVID Graphic M2 3% £ QICt DAVID Graphic

[=]
24 2 13 2131 ZrCh

| 7 EXDEGA Graphic Plus vA1.1 — o X
ExXDEGA_Sample_Data_v6.0.xIsx
GUI Control
Font l
Clustering Heatmap Dimensionality Reduction ~ Network  Correlation
@ Default Data Selected Data
Import DAVID Result
Search
Select Data From ExDEGA, File
This filtering condition must be same with
the condition for ExDEGA DEG analysis,
Fold Change Select David Input Column
2.00 2 |0B/A
Oc/a
Normalized Data (log2) ocm
4.00 >
P-Value
0.05 v
Graph Type
© Countof Gene O BubbleChart O P-Value O Radar
DAVID ID COUNT
OON O OFF © UP/DOWN O TOTAL
Graph Category
@6rP acc O MF [0 KEGG
TOP 10 -
Color scheme | Blue v
Show Graphic Chart
Save Graphic Value as EXCEL

13 2-13. Select DAVID tab to execute the DAVID Graphic Analysis

DAVID £4 ZItE =2 XZst2{™ DAVID result TFZDF DAVID input O] ZQ3ICt
DAVID result 2 ‘2-1. DAVID 24 &2 O0|&%} Functional Annotation £4'0|A K& st DAVID
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A1t ohAO|C DAVID result It QHY U= LHE2 T 2-14F ZCh O] oYY U= Term,

Count, P-value, Fold Enrichment 252 O|&3}0] Oda{j=7t X|Z&t=ICt

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

GOTERM_BP_DIRECT  G(O:0055114~oxidation-reduction process 36 1643836 2.70E-14 D3YZE4, Pt 203 676 18082 4743580027 3.05E-11 3.05E-11 4.33E-11
GOTERM_BP_DIRECT  GO:0006631~fatty acid metabolic process 19 8.675799 1.50E-13 P04117, P5 203 156 18082 10.84874321 1.70E-10 848E-11 240E-10|
GOTERM_BP_DIRECT GO:0006635~fatty acid beta-oxidation 12 5479452 1.43E-12 QIDC50, C 203 44 18082 2429287953 1.62E-09 540E-10 2.30E-09
GOTERM_BP_DIRECT  G0:0008152~metabolic process 28 1278539 2.10E-12 P19157, PS5 203 463 18082 5386758025 237E-09 593E-10 3.36E-09
GOTERM_BP_DIRECT  G0:0006629~lipid metabolic process 24 109589 1.96E-09 P51174, Q¢ 203 459 18082 4657458386 222E-06 443E-07 3.14E-0)
GOTERM_BP_DIRECT  GO:0006810~transport 48 2191781 3.28E-08 PO4117, P2 203 1822 18082 2346622831 371E-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 201134594 0001191 1.70E-04 0.001689
GOTERM_BP_DIRECT  GO:0070527 ~platelet aggregation 7 3.196347 3.70E-06 Q92105 P 203 38 18082 1640834846 0.004178 5.23E-04 (0.005935]
GOTERM_BP_DIRECT GO:0006754~ATP biosynthetic process 5 2283105 1.13E-04 Q03265, Dt 203 23 18082 19.36388948 0.120415 0014155 0.181743]
GOTERM_BP_DIRECT  GQ: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:0006749~glutathione metabolic process 6 2739726 2.12E-04 P48774, P1 203 49 18082 10.90700714 0.213205 0021563 0.339389)
GOTERM_BP_DIRECT  G0:0051791~medium-chain fatty acid metabol 3 1.369863 3.70E-04 Q9DCS0, C 203 3 18082 89.07389163 0342104 0.034291 0591879

A% 2-14. DAVID output file

M, Import DAVID Result O|Al DAVID Result TtYS MEHSICE 2|0 of2f ME TN
DAVID &4 Al AFE input IS TS O O|8JE =1} ZLS=E ExDEGA ZZE0
X853t Fold Change %f, Normalized Data (log2)df, P-Value %t S Hm=% MEZ M Ed|O}
oA 2-15). Input THYDF OREHZER| 2 Hlwzmet2 1 JHEF MEfSiTh AMEXR7E BE2f 7|1&ES
MEIIX| U2 E2, Fold Change 2.00, Normalized Data (log2) 4.00, P-Value 0.05 £ Ats H&EIC}H

7 ExDEGA Graphic Plus v4.1.1 - o X
ExDEGA_Sample_Data_v6.0.xIsx

GUI Control

Font l

DAVID Clustering Heatmap Dimensionality Reduction MNetwork  Correlation

Default Data

Import DAVID Result

biogen20200922-2/Desktop,/DAVID _output,txt
Select Data From ExDEGA File

This filteting condition must be same with
the condition for ExDEGA DEG analysis

Selected Data

Search

Fold Change Select David Input Column
2.00 = B /A
Oc/a

Normalized Data (log2) oc/mB

4,00 =

P-Value

0.05

Graph Type

© Countof Gene O BubbleChart O P-Value O Radar

DAVID ID COUNT

O ON O OFF © UP/DOWN O TOTAL

Graph Category

BP Qcc [ MF [0 KEGG
TOP 10 v
Color scheme | Blue

Show Graphic Chart
Save Graphic Value as EXCEL

1% 2-15. Steps for Create DAVID Analysis Graph
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QACHAE 2-16).

olo Mo c ==o0 T2 T RS A
Qo] 3EE HE F, Graph Type OIM 4 F 72l J2fZE HEY
' ExDEGA Graphic Plus v4.1.1 = o
ExDEGA_Sample_Data_v6.0.xIsx
GUI Control
Fant I
DAVID Clustering Heatmap Dimensionality Reduction Network  Correlation
@ Default Data Selected Data
Import DAVID Result
biogen20200922-2/Desktop,/DAVID _output.txt Search
Select Data From ExDEGA File
This filtering condition must be same with
the condition for ExDEGA DEG analysis,
Fold Change Select David Input Column
2.00 |@B/A
ocua
Normalized Data (log2) ocm
4,00 =
P-Value
0.05 v
Graph Type
© Countof Gene (O BubhleChart O P-Value O Radar
DAVID ID COUNT
O ON O OFF © UP/DOWN O TOTAL
Graph Category
@ 6P @ce O MF [ KEGG
TOP 10 v
Color scheme EBlue v
Show Graphic Chart l
Save Graphic Value as EXCEL

Count of Gene & HMEis

M EHS]
ZASHe

Sokste QHTY 2 REN 2t J2Ee JHECA
COUNTES2 ofZ TmoN B7, Bacts RHR H42
BHEX MY 5 Ytk

Show Graphic Chart & +2H 2

2-16. Result of Graphic Chart

GO (or pathway)0fl Al &340|
2-17). A& 2-16 9
L}5+0f

A, #= 80l XA

“Log10(P-value)

35 40 45 5.0

Up Count
mmm Down Count
PValue

G0:0006955 ~immuneresponse

G0:0006954~inflammatoryresponse

G0:0006915~apoptoticprocess

60:0071222~cellular responseto lipopolysaccharide

G0:0007166~cell surfacereceptor signaling pathway

G0:0032729~positive regulationof interferon-gamma production

G0:0050728~negative regulationof inflammatory response

GO:0043065~positive regulationof apoptotic process

G0:0045087~innateimmune response

G0:0006935 ~ chemotaxis

Biological Process

0.0

25 50 75 10.0 1s 15.0
Count of Gene
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Count
Pvalue

-Log10(P-value)

30 EL 40 as 50 55

G0:0006955~immuneresponse
G0:0006954 ~inflammatoryresponse
G0:0006915~apoptoticprocess

60:0071222~cellular responseto lipopolysaccharide
60:0007166~cell surfacereceptor signaling pathway Bicloglcal Process
G0:0032729~positive regulationof interferon-gamma production
G0:0050728~negative regulationof inflammatory response
G0:0043065~positive regulationof apoptotic process
G0:0045087~innateimmune response

G0:0006935~chemotaxis

Count of Gene

13 2-17. Result of Graphic Chart (Count of Gene)

Bubble chart& &5t Show Graphic ChartE& 28 2t GO (or pathway)2| p-value, Fold
enrichment 222 g7} 2=t (AE12-18).

Log10(P-value)
GO:0006955~immune response .
5.199
G0:0006954~inflammatory response 4.511
3.34
G0:0006915~apoptotic process ® 3.088
e 2917

G0:0071222~cellular response to lipopolysaccharide
G0:0007166~cell surface receptor signaling pathway Biological Process

G0:0032729~positive regulation of interferon-gamma production

G0:0050728~neg ion of i y response

G0:0043065~positive regulation of apoptotic process | [ ]

G0:0045087~innate immune response [ ]

G0:0006935~chemotaxis °

3 4 5 6 7
Fold Enrichment

13 2-18. Result of Graphic Chart (Fold Enrichment)
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P-value & MEHSID Show Graphic chart & S &5tH 2t Term OtCt 3{{ESt= p-value 222
oo Jef=oF AdErh A 2-19).

GO c response
G0:0006954~inflammatory response
G0:0006915-apoptotic process
60:0071222-csllular response to lipopolysaccharide
G0:0007166-cell surface receptor signaling pathway Biological Process
60:0032729-positive regulation of interferon-gamma production
60:0050728-negative regulation of inflammatory response
GO:0043065~positive regulation of apoptotic process

GO:0045087~innate immune response

GO:0006935~chemotaxis

3
-Log10 (p Value)

13 2-19. Result of Graphic Chart (p-value)

RadarE MEHSID Show Graphic ChartE +E% Z GO (or pathway)2| Fold enrichment #{2E
ez 2 ECHAE2-20).

N
G010050726~nagative requiatiop of inflammatary response GO:0006953immune response

60:0030593~neutrail chemotaxis G0:0006915/) apoptotic process

G0:0032728-pesitive regulat

# €2 #Ql=

J& 2-20. Result of Graphic Chart (Radar)

DAVID IDOJA] ONS MEHSIH DAVIDS| TQHB7F Q0| £, OFFE MEisIH D1SHS 90|
TermBt ZZ EICt Graph Cateogrye= input?t DAVID 41 ZA1t HO|E LHOIAM BHE3st=
CategoryZ2 HMZE|H, S50=2 MEHG o= QUCHAE 2-16).

TOP OjME J2= Mol AMSE Zi 2[AEQ £E MHE £ QCh ol MEs
HlIZ20| DAVID result Tro| Zmgtat #A Z4te0] DAVID 4 J24=E 1 O DAVID

result THAOA &9 n 7i2 2|I2EE Y2z JHEE MHStE SMO[Ch 2 7oA 40 7
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MRe] &ds MY Jtsoin, AMEAF Bkol J|EE HEOH| HeE 48
MAE

1022

B ExDEGA Graphic Plus v4.1.1 = o X

ExDEGA_Sample_Data_v6.0.xIsx
GUI Contral

Font l

DAVID  Clustering Heatmap ~ Dimensionality Reduction ~ Network  Correlation

Default Data Selected Data
Import DAVID Result
biogen20200922-2/Desktop,/DAVID _output,txt Search

Select Data From ExDEGA File

This filtering condition must be same with
the condition for ExDEGA DEG analysis,

Fold Change Select David Input Column
2,00 :|@B/A
ocua

Normalized Data (log2) ocm

4,00 =

P-Value

0,05 v

Graph Type

© Countof Gene O BubhleChart O P-Value O Radar

DAVID ID COUNT

O ON O OFF © UP/DOWN O TOTAL

Graph Category

BP @:ce O MF [ KEGG
TOP 10 v
Color scheme | Blue v

Show Graphic Chart
Save Graphic Value as EXCEL

H

OIAI2 Type 2 Count of
AEYS M= ot

2-21. Result of Graphic Chart (TOP, Color scheme)

o

Gene, Graph Category 2| &=2 T&E MEistn TOP

2 3ga 2ol MEECHAE 2-22).

40 2=

hsa04210:Apoptosis

hsa04668:TNFsignaling pathway
hsa04380:0steoclastdifferentiation

hsa05200:Pathwaysin cancer

hsa04066:HIF-1signaling pathway

hsa04621:NOD-like receptorsignaling pathway
hsa05167:Kaposi sarcoma-associatedherpesvirus infection
hsa05171: Coronavrrus isease- COVID-19
40:Leishmaniasis

Barrvirus infection

Up Count
= Down Count
Pvalue
-Log10(P-value)

3 4 5 6

KEGG Pathway

60503809 3~s\gna|mgreceptor activity
GO:01

GO eptor activity
G0:0042802 ~identicalprotein binding
50:0013770~lgGreceptor activty

GO:0019899 ~enzymebinding

GO:0001618~virusreceptor activity
0:0001965~G-proteinalpha-subunit binding

000335305 MAP Kinasetyrosine phosphatase activity
G0:0008330~p activity

.||'|| ||||”|||H N

. Molecular Function

GO 1904813~ficolin-1- nchgranule lumen
G0:0005829~cytosol

60:0030667 secretorygranule membrane

Cellular Component

GO:0070!
G0:0009897~external sideof plasma membrane
G0:1904724~ lemarygvanule lumen

GO:00160.
60:004512 1~membrane raft
GO:0005737~cytoplasm

60:0006954-inflammatoryresponse
50:0006915-apoptoticprocess
G0:0071222~cellular

G0:0007166~cell surfa:ere(eptor signaling pa(hway
60:0032729- positive

GO:00! y response

00045008 positive requlationof apoptatic process

:0045087 ~innateimmune response

GO:0006935~chemotaxis

Biological Process

T 'l 0

20 40 60 80 100
Count of Gene

13 2-22. Result of Graphic Chart
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M E Lt

Gene List?t Zf genel| fold change

O Of2He| “Save Graphic Value as EXCEL'S &

=
=

St

Jdef=off A}

pgrO EA|ElC

=l

—

=2
=)

Zt

HAgol

DAVID Result(1& 2-23), Gene List & Fold Change(d & 2-24)9| 271 ®2o 2 0]
. DAVID Result ®0|X= 2f= H|Zf0f O|&gt DAVID Graphic

Z1}240|, Gene List & Fold Change B 0|AM= &78% Top CountOiA F2/0]
74

=40 Chiet FEAH

ol o
of Ziigts 292

=
A B C D E F G H

1 Tntal‘ Number of lecul ‘Up lecul Down lecul Fold Enrichment Log10(P-value) ‘
2 0001764~neuron migration B4 70 €3 39 "26.00451467268623  '89.53874064847625
3 0001755~neural crest cell migration 4 39 20 "9 727.65934742458445  50.73585351965816
4 0016477 ~cell migration 118 55 29 26 "14,54489803726518  48.75523653693835
5 positive regulation of cell migration 127 48 24 24 "11.794173563832496 37.14452140747271
6 0001525 i 134 38 20 "8 '8.849297530406657  24.057940473511444
7 0050919 ~negative chemotaxis 21 19 8 i "28.23347307320219  23.97814634517612
3 0071526 harin-plexin signaling pathway 22 19 11 B "26.95013338805664  23.251333489938407
9 0007 integri diated signaling pathway 55 28 11 17 "13.442333738496266 23.055541647085267
10 0007411 ~axon guid CREL "6 s "10.992817566180998  22.571872514053652
11[ 0048843 ~negative regulation of axon involved in axon guid P4 Mo "1 E 2470428893905192  22.01361832716083
12

13

14

15

16

17

18

19

20

21

David Result Gene List & Fold Change 4

%3l 2-23. Result of Saved

Graphic

value (Tab 1 : DAVID Result)

< o 3 3
0001764 FC_praural cret cal] 0001755 FC_ba77-coll migrd

s W
0016477.FC_|ve reguiation o 0030:

) K L M M o 3 Q

335 fC_f1525-angioger

0001525 Fc_[3-~negative chef

R T v
0050915 FC_phorin-piein sif_0071526FC fin-medisted sid_0007225_FC_[411~axon guid] 0007411_¢C |of xon wens|_0048843.FC

Result | Gene List & Fold Change

WNTSA

WNTSA

55783283 NRPZ 56702313 EFNAT 083012382 colz 142713802 NRPZ 6702513 NRP2 702313 FLNA 50815717 MGES 1201288728
0.940041504 EDN3 0955311515 C5Pa4 1005732733 DADT 1023817883 FGFRT 0.21416452 SLIT 10272894283 SEMASA 0375121774 1MGES 0313212362 CDKSRI NRP
0950597863 NRTN 1029285219 SBCA 0521640541 PDGFR 1352585502 CAVI 1002223882 SUIT2 0996502172 SEMABA 1098783042 IMGE2 0738046765 EFNAT SEMASA
0991673245 ERBRA 1008209316 RABTA 0767316638 F2RL1 ACvRLT 0235068183 APOAT 0977553588 SEMAGC 1178436305 MGE3 0630547126 PAXE SEMAEA
2055913 KITLG ss0s364 5DC2 1143314081 EDN1 AT SEMAdG 11453083 1 91 maE1 89743825 CxcL12 SEMAGC
1045138762 GDNF 1006143243 TGFE1 0641663032 FER. 7 WASF2 SEMASE 1149013447 SEMA4G 114530837 095945261 GLI3 0935657212 SEMASD
926776102 SO 0922659924 TGFE2 0957242528 TCL12 epraz sEMA3S 1015347482 SEMASF 1143018447 SRC 0430301835 SHH 0997912483 SEMALG
72765289 SHH 01053 TGFB1 PTEN Ay 5347482 CUL3 13033 7342529 SEMALE
43430745 SEMASA 343251 SEMASA 4 BRKX SEMAZF 256323 PTIZ 267 51993 SEMAIG
1536416338 EDNRB 1074543771 PTK2 0986730604 EPHET SEMASE 1115836738 APOAT 0577553582 ROBO1 1105902625 SEMASF
0702009088 SEMAZG 1536416338 SEMASG 1015347422 NRCAM SEMAZD 09810739 PTK28 1222727732 GATAZ 0835642628 SEMAZE
35642858 SEMATA SEMATA 064196 PTKZ EMA4C 7246 MGES 25 Cl 1115886738 SEMAID
04084 SEMAZF sEnAsE 58296323 S1PRI RHOA seu 310711274 SEMATA 6156 GEX2 101494718 SEMALC
059123308 SEMASE maAY. 088173207 ANG SEMALE 2409734563 SEMA4B 2405734563 ITGAV 083173207 SEMASC 095972257 SEMALE
1160999121 GEX2 SEMAzE 09810729 PTK28 1222727732 SEMA3C 095972267 SEMAZC 095972267 GE7 0951101264 NKoK2-1 1023241608 SEMAIC 095972267
1033092838 SEMAZD SEMAZD 1027867248 ITGAV. 2173207 SEMAZE ee2s SEUAZE 0360108825 ILK. 0544773577 UP33 3245 525
1029129125 SEMASC 05678932544 SENAIC 095572267 TEK 1080102409 SEM 1569044085 SEMAD 1563044066 FCER1G 0244511124 FIRT3 0999499242 SEMALD 1563042086
034264508 SEMAZE 1070568162 SEMAZE 0960102225 PIKICA 0926245444 SEMAZA 0926246444 5K 1273152485 MATNZ 0920952084 SEMAIA 0926245440
05980952064 SEMAZA 1335519884 Lama1 1036702745 RHOB 1205043398 SEMA4A 1205043398 MGAT 1062664471 EFNBT 1090589862 SEMALA 1205083398
1008467428 SOX10 EFNE 1028378388 PIKERT 383252 SHCT None - None mGaz 9418578 EFNEZ R None
1189387588 RET 0947685347 MMP14 0686333138 EGFR 0597992523 ANGRTI None _ a3 03771763 VAX1 0959406691 _
03553421 PHACTRA 0720957675 PALL 0255445416 ELP3 1189387522 SOK1T None _ maas. 0632483652 PTPRO 1256592245 _
0959406691 EFNB1 1.090589862 CDKS 0571637616 RET 0947689347 FGF2 Nene - vavt 1574332608 FEZF2 0953572574
66647 LEFI 1483036365 JUP 39666574 FLTI 1130235241 ANGPTZ None - PTPNTT 8425211 SEMAGA R
571637616 I5L1 0979247508 HES 0497540011 LYN 1335519834 FN1 None _ maas 1082516384 EPHAS 0984002982 _
0072592812 COROTC 1090326572 NCK2 0712622245 TGFERT 1589462125 TGFER1 None _ mas 1157167212 SEMASF 1149019447
1010453192 SEMAGA 1.098783042 SDCT 1074763832 PODXL 1138712563 ACKRZ Nene - Lamas 1173156303 CNTNZ 1028627295
NDELT 1795200611 PIKCD 2067214452 MYH3 None - mGE1ERT 0233151231 RELN
A 0302931554 SHIKEP 1055936222 SUNZ 0881867121 LEP. None _ N None ApeB2 0920877479 _
059350012 SEMA4G 1145906979 LAMCT 1069478363 LEF1 1483036868 VEGFC None _ u Nene cHLt 1015587263 _
428763 HGF 1192310908 HIF1A Nene - u Nens MyH10 1448797351 _
185 MuP1a 0686333132 VEGFA None _ u None n -
0937120933 SEMASF SNAI 0253511393 PECAMI None _ u None N -
0825573826 SEMAAC NOTEH1 2361637016 AAMP Nene - : Nons : R
61583043 SEMALE sEMasC 0816334374 _ Nene - u Nene u R
7606545 SEMAAD n 1013778745 _ None _ u None n -
12162303 HTR28 1105765553 SEMALG 1145908373 WNT7A None _ u None N -
0430201835 SEMAED 1014010591 SEMALA Nene - : Nons : R
1114455363 SEMALF 1149019447 _ u None - u None u R
0878222533 SEMAAC 0910711274 _ u None _ u None n -
0737224816 PDGFRA 0962598512 _ u None _ u Nene n -
0263511201 _ 0.88173207 ROR2 1169865317 _ : Nene - : None : R
1158458883 _ 1073134874 2408734563 _ u None - u None u R
0586720804 _ 1007205098 WNT11 0891487853 _ u None _ u None n -
1152123224 _ 1464046018 SEMA4D 1569044085 _ u None _ u Nene n -
1023241608 _ 079447628 COLIAT 0857709502 _ : Nene - : Nens : R
1008178321 _ 1073246408 SEMALA 1 3358 _ i None - i None n -
1135320335 _ 1364596101 ACVRT 0204901285 _ u None _ u None N -
1036402012 _ 1047091082 _ None None u Nene B R

13 2-24. Result of Saved Graphic value (Tab 2 :

(ol 232 ArE%tel o|sHE F7| ?loi Aelz +HFEIA

A MEE o= =M

Gene

S9F0| Ho|X| g 20| FALCth)

List & Fold Change)
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3. Clustering heatmap analysis (EXDEGA GraphicPlus)

Hierarchical Clustering Heatmap2 YTAt7F MEASH RFXIO| 2ol RAMYE 7|82 E2 Sample
ol |ARY, |RAEX el {FAMEES TR I AERCL 2 MEOME Heatmap (HE 49
A" HO|E )1 Dendrogram (HEH ZSHAHY)E ©AM Hierarchical Clustering
Heatmap2 12l= WH#S YLt

M
1

A
ot

Hierarchical Clustering Heatmap 2 ExDEGA GraphicPlus € 0|83+ b == QUCh ExDEGA
GraphicPlus & 0|83t7] 2IshM ©AN sied Z=2IWS AL ExDEGA Z|ZES

GraphicPlus Start HE2 286t Z=21WE SHA|Zl F|, Clustering Heatmap ®& 28510
=Hetohad 3-1).
B ExDEGA Graphic Plus v4.0.1 - a x

ExDEGA_Sample_Data_v6.0.xlsx

DAVID | Clustering Heatmap | PCA  Network
Default Data
Clustering Input from ExDEGA File
Fold Change Select Filtering Data Column

oea

" OcC/a
Normalized Data OcB
P-Yalue
0,05 ~ @® AND O oR
Select Clustering Column Display Options
o O sample Cluster
OB /A
E E;g [0 Gene Cluster
[J Select All Data Column Ll Gene Name

[0 Selected Data

| ‘ Search
Colar scheme

[ viridis -
Hange

[ Set Range  MIN MAX

Draw Heatmap Save Yalues

a3 3-1. Select Clustering Heatmap tab

Clustering Heatmap2 MZE I8l input Datas 3H F7tX| HAOZ 0|8% £ ULt
GraphicPlusZt 21415t ExXDEGA report2| T A| dataE O|&3t= Default Data?t Third Party
SupportO| Al export®t Selected Data”t RULC}.

Default Datag 0| &3t= &%, 1~72] 82 AKX Clustering Heatmapa 12|A ECHAE 3-2)
101M= QIAE ExDEGA BZEE HIES2E, DEG 24 7|& % DEG 24 7|52 HEY Fold

= _IOE

Change ¥E &2 X|HSHH ECh AXAIF HEO| 7|FS HESHA| & &%, Fold Change
2.00, Normalized Data 4.00, P-Value 0.05 £ XIS MEL|H Fold Change ME &2 AND/OR 7|

s2 8o o3 Jiel MEO JIES F+ HEY = Ut
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‘Color scheme
[ viridis v
plasma
Default Data inferno
Clustering Input from ExDEGA File magma
— cividis
Fold Change Select Filtering Data Colurnn coolwarm
[2.00 ] OB/A = RdBu
N ized Dal OC/A Pastell
ormalized Data OC/B Paired
[4.00 g — Se
P-Value
0.05 > @® AND O oR Hange
[J Set Range MIN MAX
Select Clustering Column Display Options Draw Heatmap Save values
[0 Sample Cluster
Hange
[0 Gene Cluster [J Set Range  MIN
[ Draw Heatmap Save Values
[ Select All Data Column L _Gene Name
Hange
[J Set Range MIN MAX
Draw Heairmep

17 3-2. Steps for Create Clustering Heatmap

20| M= 10N HETH 7|FS HE2Z, M Clustering Heatmaps J2|1XA st= HO|H ZH
= MEiSiC ExDEGA 2|ZE {3 (Group, Single)df| 2} Group HIZEN A £ Fold Change,
Normalized Data(z-score), Average of Normalized Data(z-score) Et2 0|, Single ZHZEO|A+& Fold
Change, Normalized Data(z-score) Ef20| XS & Ct BtHESIOXL St= EtYS MEot £, & 3-3
oF Z0| Eto| siYste ME A5 MEY = UCH O] W, SFEQ| ‘Select All Data Column'S
MERSIH SHEStE EFRUO EXdts ZE ME I5S sA0 MEl/ME SiME = UCL

T, AF2X}7} Normalized Data(z-score), Average of Normalized Data(z-score) &M MEisiEzt
&, 300 2 ME 09| =7t 271 0[5l B z-scoreZt MEBE|X| 941 ExDEGA HIZEO =

SE OojE g2 OtHE X830 Clustering heatmapO| M E[L| O] ®E [F2lslOF BHC}

Select Clustering Column

|Average of Mormalized Data(z-score] ~ |
A

1B
i C

V& Select All Data Column |

173 3-3. Select specific sample group for composition of clustering heatmap

30| M= Clustering Heatmap &40 X&% Display options MEigt = QJUCHIAZ 3-4). Sample

clusterE MEHSHH LHO| |FALSH H{uxg E= ME 7t2| dendrogramO| ZHIEICE Gene

£ MEfstH 20| WA 7HO| dendrogramO| Z-AEICtH Gene names EA|SIH Raw
© gene symbolO| HA[EICL T S FFXIL 807 0|4 ZBR0= gene symbolS

HAIE = Qloh
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Display Options —

Sample Cluster

Gene Cluster

[l Gene Name

1% 3-4. Set a Display option for clustering heatmap

ULt 107tX2] 7= &84S NS
Mo| 7|22 HHELH

—

40| M= Color scheme Heatmap2] S
AEXZE 2 ZHS MESHX| @fg 42, 'Viridis'

59| Set Ranget HIO|E HY HEIE HHSt= A2 MESHX| YW input filel] ZAZtdt
FOte 2 Xts HEEICE Set Range 2| M= MIN(ZEIAZH, MAX(EICHZH 4=

5 o
SATH SHYBHE|D, ALBRITL ot HAgyAOIZe HFT 4 ACKAY 35

Hanga
[13Set Bange MIN MAX

Draw Heatmap Save values

18 3-5. Set a min-max option for clustering heatmap

62| Draw Heatmap HHES $+ZW Hierarchical Clustering Heatmap Z1t &0| MMEICHa33-
6). Zf heatmap?| ?Z0| HA|El dendrogram2 HlmZEgH L= ME 7to| U [FAtd(sample
cluster)& EA|gH ZO|Ct 21Z0| EA|El dendrogram2 {MAL 7Ho| 2l R AtE(gene

cluster)2 HA|St ZMO|Ct 7HEAH |FYS+F Y0 |FARRH AO[C}
ESE 8 3-6. a heatmap2 FHMot ©H LHUS HE2E MZEE heatmapO|D, 12 3-6. b
7

=

heatmap2 min-max #S X830 X ZtEl heatmapO|Ct (Z+ d2f= 2ZF ACHO| Jegend Z4Ofl

M xto|EE =g = UMt
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N O

mu
”—J

"E'.‘ Figure 1

Group
- A
= B
- C

Normalized Data(z-score)

-2

1

b a 2 Y a

Normalized Dataje.score)
15
10

as

=] & & B

3% 3-6. Clustering heatmap result

o ZI% x| g5t

]
3-7) O] AItE0A 'OK'E FE I

Save Values HHE
20| At

79| Save Values HHES +E2H Clustering Heatmap2 THE [ ALE

| U, Save Values= Clustering Heatmap= Xl &t

'6'|-AE
=1

&, Clustering Heatmap= M&8%

10
2
=

J

N gz

=
[
T

St valuezto] AMZ XNZ

SHA| ERUHEE EHE 7|E,

o
2 1E52 MUY ANYS worz +
S F9, TUS OIS A FpFO|

|87 Saving value options

OPTIONS

1. Filtering Values

- Fold Change :2.0

- Normalized Data : 4.0

- P-Value : 0.05

- This Filtering conditions apply to : ['B/A,']
2. Clustering Heatmap Columns

- Set a min-max option : False

*

JIAT, A2 A3 BT, B2', B3, 'CTY 'C2) 'C3

=
X7t ek YKo xisx gAoZ KMEEICH
X

|87 Saving value options

OPTIONS

1. Filtering Values

- Fold Change :2.0

- Normalized Data : 4.0

- P-value : 0.05

- This Filtering conditions apply to : ['B/A,']

2. Clustering Heatmap Columns

-['A1', A2 'A3' 'B1Y, 'B2', 'B3, 'C1, 'C2', 'C3]
- Set a min-max option : True

- min & max value : -2, 2

| ok

| el

| ok

[ Gl

3-7. Confirm all conditions for saving values used to create clustering heatmap
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N3 Ilole s1ols =2 S i S XS AH= = 5
MEE mdsS =oIstH, AMEXIZE X3 Clustering Heatmaps M&8% ME &0 CHsHA
= = 2} 7+ xt olCt S NS
Clustering Heatmap2 1% M AFESH 240 XMZEE|Of QUCE EEDH AMEXEZE MIN, MAX 88 At
23 1O X|AZIEQO Z+O X pA XS] 7O At o O 0|3 St 2|
g0t 2% A2 MIN 2=, X2 MAXZULE HNEO MEYEEE |o|d{oF ot
=1 2 AH T HHO X|AZFH/X Zt 2 XS ZFO NG
3-8, A0 cetMoz HAE HEZ2 Z2g/Z[UE0l AR X8t ez N0 MYE
o He
AS HEIHRAZ)
A B c D E A B c D E
1 GeneSymbol |  B/A | oA | B || |1 GeneSymbol |  B/A | oA | B |
2 0 |ADGRE3 204741024 2073376243 0025966003 | |2 | 0 |ADGRE3 2 2 0025966003
3 1 |2 -1537042041 -2253850295 -0716801254| |3 | 1 |ALDH2 -1.537049041 2 -0.716801254
42 |amicar 1385026346 1413092953 0028066615 | |4 2 |AMICAT 1385026346 1413092963  0.028066616
s 3 |anmm2 1190472620 127436025 0084387621 | |5 3 |ANTXR2 1190472620 127486025  0.084387621
64 |apeB1p 1438668675 1456716586 0018047911 |6 4 |APBBIP 1438668675 1456716586  0.013047911
75 |aPOBR 1252026787 1792222798 0539296011| |7 5 |APOER 1252026787 1792222798 0539206011
8 6 |aQp 1185876044 14005746 0313695656 |8 6 |AQP9 1185878044 14005746 0313603656
97 |ARHGAP2S 1840565540 1463314624 0386250925 |9 7 |ARHGAP2S 1849565540 1463314624  -0.386250025
108 |ARHGAPO 1121902670 1289058064 0.167156285| (10| 8  |ARHGAPY 1121902670 1289058964  0.167156285
119 |aeie3 1017592617 1279867725 0262275108 | [11[ 9 |ATP1B3 1017592617 -1279867725  -0.262275108
12[ 10 |s3onTs 1304915258 178003738 0475122122| |12 10 |B3GNTS 1304915258 178003738 0475122122
1311 |BASPT 1540191899 186853178 0328339881 | |13 11 |BASPI 1540191899 186853178 0328339881
1412 |BCKDHA 1135843533 1289436933  -01535934| |14 12 |BCKDHA 1135843533 -1289436933  -0.1535934
1513 |Bcle 1243655421 1390589701  0.14693428| |15 13 [BCL6 1243655421 1390589701  0.14693428
1614 |BLVRA -1609398178 1710154094 -0.100755915| |16 14 |BLVRA -1600398178  -1.710154094  -0.100755915
1715 |csAR2 1260735395 1416122499 0146337104 | |17 15 |CSAR2 1260735305 1416122499  0.146387104
1816 |CANTI 1208913771 1359269542 0150355772 |18 16 |CANTI 1208913771 1359269542  0.150355772
1917 |cepa 1035597227 1481048011 0445450784 | [19] 17 |CCPGA 1035507227 1481048011  0.445450784
2018 |cDi63 -1259950238 -2668497509 -1.408547271| (20| 18 |cD163 1250050238 % 1408547271
2119 |cp4 1172118667 -3377724913 -2205606245| (2119 |CD4 1172118667 2 2
22 20 |cpas 1000085765 1236811337 0227725572 | |22 20 |cD46 1009085765 1236811337 0227725572
2321 |cpes 1475204601 -2556510409 -1.081305808 | (23 21 |cDee -1.475204601 % -1.081305808
2422 |cDeo -3489771037 -3496600244 -1.006829207 | (24 22 |cDeo 2 2 -1.006829207
S th 077319481 2915110714 1837791232 S ith -1,077319481 2 -8R
ave without 1966743553 1804878193  -0.16186536 ave wit 1966743553 1804878193  -0.16186536
min-max -1843039211 1352606205 0491242916 min-max -1843030211 1352606205 0491242916

173 3-8. Examples of saved value file for clustering heatmap
(Ol 12 Argxtel O|siE E71 Hsh Yol2 FWEYO, NN XMEE melojs L2 0| HOIX| g 0| BAALICH

Selected DataE O|83dt= &<, ExDEGA reportO|A| Third Party SupportE &3l Export?t input
oS GraphicPlusO Upload $HCHAE 3-9). 3~72| IEE AN Clustering HeatmapS 2|4

=HOHAaE 3-2).
elected Data
Search

Color scheme

T Viridis v
Aanga
[ Set Range  MIN MAX

Draw Heatmap Save Values

& 3-9. Selected Data - input upload

S 0|8ty 24 & UL Mev ZZIHS ALEDL

Clustering heatmap2 MeVets T2 13 =
#2 MeV manual (Download Link)OlA| Zolgh = QICt.

O Clustering heatmap2 ZHdste
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http://www.e-biogen.com/analysis/%5bEbiogen%5d%20MeV%20manual%20(Heatmap%20Clustering).pdf

4. Principal component analysis (EXDEGA GraphicPlus)

= MEO|M= pcAO| CHst O|21} PCA 2D/3DE 12|= WO CHsf HHSICE PCA= Sample
o] Wi QAbE S 2 Qlsty| st FXOZ Clustering Heatmap It= CHEA Sample o] |7 Xt
A Lats 7|8 ez AT

4-1. PCA (Princial Component Analysis) 0|2
PCA Essential Description.

PCA £ FHE Mo

T o™ =

TEE IM4H HOHE BMEFTZE &/A, A F) AAH HAHE
HO|EZ XS Z=aohs #ne|Fo|C

—_—

é

Fe Fol B Q2o HAY(= F& FE ) B2 EJChH
PCA = UM YT Hiet Z0| Sample Of &3 U= HAH RTA LS HY2E Sample
o] RAFEE HolstHe EEHeE BAME THBCEL Human RNA-seq 7|ELE Z
Sample Ofl= <f 24,000 7§ Ol |HXIF ZEEHEICL 24,000 7o H4=7t d7iChs 2t
SYot7| MZ0| Sample 7+ RASE mASHs| SCh PCAYNE|EE S L Bt 8io|
variance Z|CH(MY ®ZhI} Tl A Zleigenvalue)S AMSICE A Zt2 sample 2 7iTHE

LA =32 FHE Hl82 A Ztel HH stolM iy A 24o| XHX|St= H|S0|C}
OlAl : i.PC1( 60%), PC2(30%) => F=AME 1,22 OHO|E2l 90% EH
ii. PC1(50%), PC2(30%), PC3(10%) => FME 12322 GO|E2 90% H3H
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PCA additional Info.
Cr22 3242 0[83t0 PCAE AHidt= HWRHEZ 7|=3tCh

2712 Sample(@)MlA 571 FEX(Y)0 TS 2ESIO dF(D)=E TECL

— = —
[100 111
152 45 |
D=| 19 33| eR®?
| 22 31 j
27 10
SR ZZel HMEs2 27| s FEDOIAM FHT UCIER)S HWo=EM WX I+ =+

ULt (B s HF2=2 HOIH7I 2gE k)

100 111 64 46 36 65
152 45 ] [64 46 [ 88 -1 ]
X=D-mg,,D®=|19 33 | ~ |64 46| = |—45 —13|
|22 30| |64 46, -2 -6

27 10 64 46 37 -36

Transpose X 2t

X & Sg2=2M HolHe WY s & + AL (FEUA2 H+-1NS
LHis2Z OOl S&4 ¢

O
dds 72 =+ Ut

36
[ 88 1]

XTX=[36 88 —45 —42 -37 |45 3= [14198 4841]

65 -1 -13 —16 —361|_,> | 4841 5947

—37 —36J

XX _ [14198 4841] /4 :[ 3549.5 1210.25

n-1 4841 5947 1210.25 1486.74

JEML ZERH X0l HEE HHS AOZ O|F ek Eigenvalue)S HAHS{OF BhCY.

Eigenvalue( A)& nonzero solution vector K (Eigenvector) 7} ZXs{{OF stCh= =70| ULt
uatM, AK = AK 2 gt=stojor st K(A—-Al) =0 1t Zch ojmf K(A—Al)o| o sizo]
EX oHCHH K = 00]7] 20| =0 20| EIC}

. det(A— ) =0

flol oS SAof et YsHEH Tt ZCk

3549.5—A  1210.25
det =0 — (3549.5 — ) (1486.74 — A) — 1210.25% = 0
et 1210.25 1486.74—7\]) — ( )( )

» A, = 275.101, A, = —5311.341

-

- 40 -



4-2. ExDEGA GraphicPlus & O|&% PCA &M Y

EXDEGA GraphicPlusE O|&3%t2{ T, ExDEGA ZH|ZE ?ZF 3lEro| ExDEGA Graphic Plus Start HE

o

2 Z282/35t0 ExDEGA Graphic Plus& EM3tA|7ICEH

o| &}Ho EH = ' EH HMO ASHSH A O HAM XSO 2
ool ztHel 3 74 B & ‘PCA” HOIA PCA EMZ &Y £+ AUCH PCA 24 F¥2 18
A
2L}
L (571 EXDEGA Graphic Plus v4.1.1 - o X
ExDEGA_Sample_Data_v6.0.xIsx
GUI Control
Font I
DAVID Clustering Heatmap Metwork  Correlation
| |LPcA | umap
| PCA Data Input
[ Default Data
Data Type
Single Data Group Data
[ Selected Data
i Search
Display Option
O Sample Names
PCA Type
o O 3D
Draw PCA Plot
i Save Value Options
i O Save PC Values
Save Values
O Save Eigen Values
33 4-1. Select PCA tab
[e] o HMO ASHS =3
1~39| IFEE M PCA M2 FHCHAE 4-2).
ExDEGA_Sample_Data_v5.3.xlsx 1 Display Option
DAVID  Clustering Heatmap ~ PCA Sample Names
PCA Data Input -
PCA Type
[ Default Data ® 2D O 3D
DataTvpe
Single Data @® Group Data
Draw PCA Plot
Selected Data
Search
Save Value Options
ExDEGA_Sample_Data_v5.3.xlsx
DAVID = Clustering Heatmap ~ PCA ® Save PC Values
Save Values
PCA Data Input O Save Eigen Values
Defauit Data
DataTupe
= Single Data Group Data Save Value Options
© Save PC Values
Selected Data ) Save Values
lers/ebiozen/Desktop/ Al S TFL/SELECTED_PCAInput xisx Search @® Save Eigen Values

1% 4-2. Steps for Create PCA Graph

4-1 1t
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MX, 1 oA PCA 2= XZof AHEE Data input EfYS MEHS{OF SiCH HX| ExDEGA
Graphic Plus O QIAE ExDEGA HZEE E AtE%t= 4% Default Data, HEO| #US
0|23l PCA dA2f=E HEte ZL Selected Data S MEYSIC O] [ff, Default Data & ME4S|H
OIAEl ExDEGA BZEQ| Hha/Hts A3 [{AHO M2t XArES2E Single/Group 22 QIAEICH
Selected Data 2| 4, BIEA| ™ol L4109 xisx HAQ| MU A= JhssiL| Fo|7t Easict
* Array Data 2| Z<% Default Data M2 0|8 == QICL Selected Data SMHE XIS
input I8 EE2 PHE0 O[8dfjoF Bt

Default Data O|®A Group Data ¢ 4%, Ht=4%™ ZIKN>=2)2Z PCA 245 dt= 420
SH oty

Default Data O|HA| Single Data 9 4%, PtE4Y StX| %2 Hd ZIHN=1)E PCA =4
St 420l st
Selected Data 2| PCA input It QtEE HE#He
xHAMERH O MTE|of QICh

02

mjo

rc

0wl '4-3. PCA Plot input It

2 0ME PCA d2f=Zo| EH SME XN ITHCh Display Option HAl Sample Names & K| 3s}H,
PCA plot Of Sample 2| QI AME =MUZ R0st= =AhE EAISCL O Sample Names &
Jzfz Lfo| ez mAHECL

a
Rl
|0

2,300A 2DE F20 PCA 2D 2AHY HW) 24 ZApJ} Lfen 3DE F2 PCA 3D
37h M A7t L2203 4-3). PCA 2D£ xZ0| PC1,y=0| P22 ZfgEl ZAnto|ct,
DE x=0| PC1, y=0| PC2, 20| P32 XY at
Display Option Ol A Sample Names &4& *.JE—”.@ 4%, 52 HUHSIX| Sample

o
—_
HE US| @2 E0 st

Mo 12

B*A

— [
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& Figure 1 x & magure 1 - o *
- v 1 1A e 11AL
v v 2 122 . v 1
hd v 3 1343 0 ¥ 1A
v a4 1B o 8L
v o5 1se2 m 152
. - 8 16m3 * 1683
E L 7 1ma 30 am 17.c1
® & ez & mc2
s 133 18.c3
20 20
— )
] £
g £
o ., o
e, s *.
10 -10
—20 20
3
v
-30 ¥
v, -0 W
0 -0 o [ B & £ ) 180 [T T 7 3 B £ ) o 180
PC1 (72%) PCL[72%]
# &3] pQ= |2 pla|= {without sample name)
e 0 x| [ o =
1
3
2
~<
s
a0
0
-2
#l€l3] +al= (with sample name) &€ #Q= (without sample name)

12l 4-3. PCA results 2D, 3D

3 9| Save Value Options O|A Save PC Values & HM3st = Save Values HES FE2H Z
. o —
FEE(POOl TH HolHE gottg 238 = Us A 4 HEER AUEOY Excel It
= -+ = o iT S S
dAoz2 MYELHAE 4-4). O W, §Y3t7| © pC @t5S A=z BN =g =+ ACHAH
4-5).
B

1 | Principal Components ‘ Variance Explained |

2 |PC1 0716810026

3 [pC2 0.10768151

4 |PC3 0.056442647

5 |PC4 0.047627244

6 [PC5 0.038690301

7 |PC6 0.024854022

8 |pC7 0.007894249

9 |PC8 4.87531E-30

10 |PC9 3.9363E-31

1

12

13

14

15

16

17

18

19

20

21

PCA Values ®

13 4-4. Save PC Values as Excel
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Save Eigen Values & H3A% =

T

{&SICH R 4-6). Eigen values & PCA plot O A 2

Excel It Al

o

% Figure 1 — m] X
0.7
0.6
el
L
£
[i*]
=1
x
w
W
[8)
c
.=
g
7 T T
PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9
Principal Components
-— v
#l¢ls| $lQl=|

13 4-5. Check pc values before saving the data as excel

Save Values

o

HeES +2H

A4HE Eigenvalue 2| ZItE
I

CESIEES e I

A B € D E F G H | J
1 | sample PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9
2 |A1 -56.8864 -30.3457 4308954 -13297 7.524544 -44288 0.033604 173E-13 1.17E-14
3 |A2 -53.6851 -31.329 -28.1938 -134698 -222992 -14.1345 0252672 173E-13 1.17E-14
4 A3 -54.6259 -29.076 -18.6736 21.70531 2202369 16.76101 -0.15929 173E-13 1.17E-14
5 |B1 -32.9178 4236758 -127574 -19.6184 2606745 -11.3873 -007946 173E-13 1.17E-14
6 (B2 -415794 2939304 3757813 -14.5291 -197461 2575895 -05247 173E-13 1.17E-14
7 (B3 -48145 2910471 10.89999 36.80833 -12.3007 -125653 -0.29896 1.73E-13 1.17E-14
8 |C1 9594653 -3.37155 0.625813 0.8002 -0.42324 -0.00138 0.258714 7.22E-14 132E-13
9 |C2 9243661 -2.23767 0.83776 1080566 -0.51381 0500988 1543273 224E-13 -49E-14
10 |C3 9945645 -4.50543 0413867 0519833 -033267 -0.50374 -14.9153 224E-13 -49E-14
1
12
13
14
15
16
17
18
19
20
21

Eigen Values ®
13 4-6. Save Eigen Values as Excel

. -

=M NEE a8 Y PCA2DE I = ULEAE 4-7).
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- = =g HUTATSIUTOT= == oo =1 =T = =+
% E D B al @= 1p F & EQ ¥
a3 = J8 222 =% SmartArt A3 B4 Sy . FH =W SS0IM4 AlZF = BOIEHZS HAE 022/ WordArt MBS i
EjOIE T Bl g M M HE W) Al 2iTf AR HES - -
" A~ EFHO|H =7} 7|5 2l EL 23 S2E
HE 1 I
A B C D E F G L M N o] P Q
1 | Sample PC1 PC2 PC3 PC4 PC5 PC6 0 PC11 PC12 PC13 PC14 PC15 PC16
2 |Con-1 1.508155| -0.74764| 0.397984 -0.06525 -0.12403 -0.17461 368 0.160913 -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 -0.03365 -0.0008 -0.04976 0066223 -0.00425 -0.0085
4 Con-3 1.390712| -0.60338| 0.118673 -0.40414 0.052047 0.243827 256 -0.09132 -0.04744 0.002685 -0.02784 0.041428 -0.0507
5 |Con-4 1.505147( -0.78288| 0.203978 -0.07739 0.066275 -0.18006 697 -0.07043 0.075091 0.0433 0050042 -0.04912 0.02205
6 |A-1 1.025597| 1.036805| -0.28904 0.198018 0.004401 -0.31631 0. L 498 0.004911 -0.07344 -0.02075 -0.06701 0.008698 -0.0506
7 A2 0.995088| 1.101538| 0.025997 -0.00389 0100779 -0.11598 0.1l w34 0018611 0048611 -001504 0115673 0.037829 -0.0027
8 |A-3 0.934796| 1.041893| -0.06217 -0.17327 -0.03421 0082024 -0.16681 -0.01847 0.019276 0.05454 -0.02122 -0.00922 0095746 0.018256 -0.01521 0.11099.
9 A-4 1.227997| 1.054247| 007539 -0.05359 -0.12807 0327672 -000606 0.030711 -0.02395 -0.08132 0.02725 0.073352 -0.05012 -0.07083 -0.04016 -0.0467
10 |B-1 -0.68228| 0.19754| 0.371009 0.043497 -0.17793 0125674 -0.1009 0.078835 -0.02435 -0.00312 0.056344 -0.09726 0023155 0011342 -0.0497 0.01889
11 |B-2 -0.91082| 013736 0.547528 -0.27955 0410435 0054024 0150383 -0.14835 -0.135 0.005946 0.026602 -0.02742 -0.01689 0.070079 -0.02169 -0.0209
12 |B-3 -0.84336| 0.128686| 0.306005 -0.19444 0121659 -0.0156 0.142266 0.04886 -0.00€4 N172077  N42300. AAINCA. - AABENA e
13 |B-4 -0.61332| -0.00564| 0.226933 027632 -0.07743 0054765 -0.03042 0.17551 -0.0334 iE = 745
14 |C1 -0.71916| -0.13848| 0.365754 0468258 0.044004 -0.06703 -0.12933 -0.07465 0.21327 412
15C-2 -0.69901| 0133731 030355 0116643 -0.01407 0093184 -0.04764 0.206121 0.07473 15 319
16 |C-3 -0.53676| 0.048722| 0.108072 -0.05692 0205924 -0.14282 -0.05442 -0.10094 0.25383 & o 176
17 |C-4 -0.34901| -0.14338| -0.01182 0.851031 0.005746 0.143763 0.162182 -0.11302 -0.120€ : 516
18 |D-1 -0.43067| -0.10998| -0.32466 -0.02306 0227364 -0.03265 -0.12789 0.03513 -0.0757 200
19 |D-2 -0.62878| -0.04693| 0.033247 -0.1667 -0.32712 -013779 -007424 -0.06978 -0.059% 0% 186!
20 |D-3 -0.42233| -0.34083| -0.30481 -0.2466 -0.03643 0108687 0.181699 -0.0119 0.108¢ 1
21|D-4 -0.48936| -0.20784| -0.37599 0048294 -0.18012 0073139 011494 -0.00192 00156 b ds ] s 1 55 35T
22 |E-1 -0.43067| -0.10998| -0.32466 -0.02306 0227364 -0.03265 -0.12789 0.03513 -0.0757 200
23 |E-2 -0.62878| -0.04693| 0.033247 -0.1667 -0.32712 -013779 -007424 -0.06978 -0.059% . 186!
24 |E-3 -0.42233| -0.34083| -0.30481 -0.2466 -0.03643 0108687 0.181699 -0.0119 0.108¢ 4 i ¢ 1
25 |E-4 -0.48936| -0.20784| -0.37599 0.048294 -0.18012 0.073139 0.11494 -0.00192 0.015¢ 357
26 |F-1 -0.43067| -0.10998| -0.32466 -0.02306 0227364 -0.03265 -0.12789 0.03513 -0.07573 -0.02233 0.021048 0.012468 -0.00718 -0.01865 0.001308 -0.000
27 |F-2 -0.62878| -0.04693| 0.033247 -0.1667 -0.32712 -0.13779 -007424 -0.06978 -0.05976 0.001116 -0.04188 0.040358 0.010409 0.010556 0.010574 -0.0186!
28 1G-1 -0.43067| -0.10998| -0.32466 -002306 0227364 -0.03265 -0.12789 0.03513 -0.07573 -0.02233 0.021048 0.012468 -0.00718 -0.01865 0.001308 -0.000°
1% 4-7. Create PCA 2D Graph using saved eigen values
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4-3. PCA Plot input It Z}/gurtH
Selected Data — Group Data 2| A%
o C o ] o — - —_ e
&2 Group 2| Sample =2 |0 &2 MYOE HASIY PCAE BEALY AL} Input
.o o
File 2 Excel 0| A ZFd5HC}
< =AM
) oo i
1) Normalized data(log2)&tS2 SASICHAE 4-9).
Mormalized data (log2)

. a [~ Az [~ Az [~ B1L |~ B2 |- B3 |~ c1 [~ cz [ o= [~
= 1.544 1.369 1.865 1.631 1.149 1.290 0.843 0.743 0.943
5 0.629 0. 166 0.221 0.514 0.562 0.159 0.944 0.83449 1.0
2 O 000 0000 0,050 0,000 O OO0 0000 O, 100 O 000 0. 200
o 0.231 0.330 0. 100 0.642 0091 0071 0.328 0.228 0.428
5 0.303 0.799 0.111 1.771 0917 0.294 0923 0.823 1.023
=) 0000 o000 0.063 0.055 o000 o0.088 o100 O 000 0. 200
= 0000 0.290 0000 o0.000 0.098 0000 o. 100 0. 000 0.200
2 0. 440 O 002 O 000 0.001 0001 0.862 O, 100 O 000 0. 200
KL 0.218 0.564 O 000 0.001 0,002 O OO0 1.742 1.642 1.842
2 0000 o000 0.266 0000 O 000 0000 0. 100 0000 0. 200
=) 0.406 o.o0L o000 o000 o000 o 000 o100 O 000 0. 200
5 3.136 2. 775 2.732 2.813 3.270 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
2 O 000 OO0 O 000 0.098 O OO0 0.157 O, 100 O 000 0. 200
2 0000 0000 0000 0000 O D00 0000 0. 100 0000 ' 0200

H=)g 22

13 4-8. Copy normalized data
E) ©A ClojE MEf "2 AYEEM H2) 22 F Shift & +E HH

Ct A1~ C377tX| MEH Z0f Ctrl + Shift + Of2lf ®&k7|())

HIO[&{ 7} of wof dEfEICY,

(=}
=
= d

Ofl A C3(T 2k
2UHSHEH TA|

2) Mf A mU7|E mYo sheet 717t Ot Al M2 PHE7)2 SO 2 HE| Lo
=047| SChAa® 4-10).
iy B C D E F G H ]

1

2 Al AZ A3 B1 B2 B3 o c2 C3

3 1.544 1.369 1.865 1.631 1.149 1.290 0.843 0.743 0.943
4 0.629 0166 0.221 0.514 0.562 0.159 0,944 0.844 1.044
5 0.000 0.000 0,050 0.000 0.000 0.000 0.100 0.000 0.200
1] 0.231 0.330 0.100 0.642 0.091 0.071 0.328 0.228 0.428
ri 0.303 0.799 0111 1.771 0917 0.294 0923 0.823 1.023
8 0.000 0.000 0.063 0.055 0.000 0.088 0.100 0.000 0.200
9 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 0.406 0.001 0.000 0.000 0.000 0.000 0.100 0.000 0.200
14 3.136 2775 2732 2.813 3.270 3.323 2474 2.374 2.574
15 1.510 1.210 0.904 1.276 1.172 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

2! 4-9. Paste normalized data in new excel file
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=

BStshCh 2l

O

4-11).

HOIX| B0j0t2 Al
b ZAW (oo 35 Ji gt SBL | - Sazesuz
oy ERSAL -
U equymy 17 =
sauc D
Al -
A B
1 [A
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
33 4-10. Group information
4) 28 T oMYA AdAd=z KMESICHAE 4-12). Input file HOl= Z[O{AMT[7F SO0{7tX|
REE FolotC}
A B C D F G |
1 A B
2 Al A2 A3 Bl B2 B3 C1 c2 c3
3 1.544 1.365 1.865 1.631 1.145 1.290 0.843 0.743 0.943
4 0.629 0.166 1okl Lol Loo2 0159 0.544 0.5844 1.044
3 0.000 0.000] IHY O|Em): |PCA_sample Groupxlsx 000 0.100 0.000 0.200
6 0.231 0.330] T HAM): |Excel S8 2A (*xlsx) 71 0.328 0.228 0.428
T 0.303 0.795 0.111 1.//1 091/ 0.294 0.923 0.823 1.023
a8 0.000 0.000 0.063 0.055 0.000 0.088 0.100 0.000 0.200
9 0.000 0.290 0.000 0.000 0.058 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

3% 4-11. Save PCA input (group data) file

Selected Data - Single Data 2|

3
1) Group Data 2| (1) ~ 2) AH=2

o
=3
2 St ALY

2) 2 49

MEZH2
|:l|'|EEct>iE

120 SsHA SA/20E7| et
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5. String Network Analysis (ExXDEGA GraphicPlus)

STRING tool 2 Protein-Protein Interaction H|O|E H|O|AE 7|Htez [EXS AMHHUAE
SAHLE FAMGY Network & ZddliF= &4 EO|CL Graphic plus & O[&%tEH 2telU=
A 2|AEE @10 HEE STRING network O[O|X[E = =+ QUCt O|O|X| HZO| HRSICHH

5 FIZ2| Cytoscape-STRING 241 E2 &83l0] £40| J7H53}Ct

24 gL 1 511 2k

« SHXt B|AE(Gene symbol) SAL/E (1007 O|stHZEh

Gene symbol ¢

+ STRING Network Z2} 29l

 Network image, Network interaction Excel file X%

Network Analysis

—

1% 5-1. STRING analysis process

Of ot=H|, ol F&Xt 7= 100
7t HE Ho W network?t B HgO| EX| 81,
£ Yoz H7| ofg7| =0tk

=

FHAE dES 7 JE.:.' 5-22F ?E*OI WM YOl REA 2I2EE SA 20E7] SfECL
= o C
= T

_,_
|0

| Import HHES SHME =28

- 48 -



B | ExDEGA Graphic Plus v4.0.1 - m} X

ExDEGA _Sample_Data_v6.0xlIsx
DAVID Clustering Heatmap PCA
String DB Network

Import

ACADS ~
ACADSB

ACADVL

ACAN

ACAP1

ACAP2

ACAP3

ACAT1

ACAT2

ACBD3

ACBD4

ACBD5

ACBD6

ACBD7

ACCS

ACCSL

ACD

ACE

ACE2 | S

Minimum required interaction score

medium confidence (0.400) e
confidence ( 0.001~0.999) 0.400
| Draw | Excel

13 5-2. Graphic plus STRING network &= %

2|1 Draw HEE 2EI6tH HIZ STRING network £440| Tlgz|of O|OX|E XMHEE £ U
£ #o| £t O|ojX|& HEHYEAQ svg gAoz FELM, HESIAX sts FZE HdHs FH

[ — = —
Mg ES SEOtH 00X XNFOo| =L (AF5-3)
=2

HO| Excel HES SEI6tH Q™AL 79| interaction score afS AMdHA oz XMESIH =
olgt 4= ULt ZMAtE= I8 5-49F 20| 3749l E2 80| E=0, ¥F FIHe| Z(nodel,
AHS LIEILD MEIR P2 STRING 2MS E8f AHit=l & QF
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LHXA-ASY

®@ e
@ © |
@ O Sar AN
AcaDrt i Vel w I
/ "?‘L{g; Asio1
e 2SR
S a\I/..
& @
@ 0 6]

i ABHDI7C

13 5-3. STRING network O|0|X]|

A A B C

1 | node1 node2 score |
2 |ACAP1 ACADVL 0.453
3 ABCD1  ABCF2 0.451
4 |ABCD1 ABCF1 0.46
# _-ABCD1 ACAAT 0.499
6 ABCD1  ABCE1 0.535
7 |ABCD1  ABCF3 0.539
8 ABCD1  ABCGZ 0.587
9 ABCD1 ABCD2 0.902
10 ABCD1  ACBD5 0.947
11 ABCD1  ABCD3 0.959
12 (ABCF2 ABCC9 0.462
13 ABCF2 ABCF3 0.487
14 ABCF2 ABCGS 0.529
15 ABCF2 ABCG2 0.59
16 ABCF2  ABCD4 0.604
17 ABCF2  ABCG5 0.609
18 ABCF2 ABCG4 0.616
19 ABCF2 ACAD9 0.725
20 ABCF2 ABCE1 0.964

13 5-4. STRING network interaction score Zf
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STIRNG network &M22 1123 5-52F Z0| interaction score YAHES L =+
U2 04 B 2M0| ZALDH 0~1 ALO| gt2 H-EY = UL} Score 20| 10 Z47+¢d
E7b 22 | 49| edge(i)O] HEEH, 00 It ESLE AV HE2
edgeZt AGEICE DHOF gene list7t HF BOAM network?t S8 42
gene list7t MO{A Cteg Z20|& scoredts UZlE WASZ O|OXE HEZ £

x

B | ExDEGA Graphic Plus v4.0.1 - m}

)
N
tr

—

%

— -

NV NI

w0

4 r
o

x

<4

N[0}
I-

_TI_I

=2
rr
(%]
0O
O
@
30 ¢
L1 1o
o
i

ExDEGA_Sample_Data_v6.0xlsx
DAVID Clustering Heatmap PCA MNetwark
String DB Network

Import

ACADS ~
ACADSB
ACADVL
ACAN
ACAP1
ACAP2
ACAP3
ACAT1
ACAT2
ACBD3
ACBD4
ACBD5
ACBDé6
ACBD7
ACCS
ACCSL
ACD
ACE
ACE2

Minimum required interaction score

medium confidence (0.400) e
confidence [ 0.001~0.999 ) 0.400

Draw Excel

13 5-5. STRING network score S48 MdH™
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6. Correlation Analysis (ExXDEGA GraphicPlus)

i
N
Ral
F|F
Ral
0x
rk
]
4>
i
o
ofo
Ot
2
olm
]
il
|0
u
A%
oz
O

Correlation2 MEE 70 O ArZEHA

£ 240/ct

—

« Select Correlation Column 1 Ef

« Plot Type &4

« Draw Correlation Plot 22!, Correlation image X%
Correlation

—

Analysis

13 6-1. Correlation analysis process

24 Select Correlation Column O|Al @5t= &= MEASH 20| otz ZHoAM RSt d=S
Mot MHE MAstn M2 AL, "Select All Data Column”2 Z2I3tCE 12|11 Plot

Type Ol A= O|O|X|Q] YAl MEHSIT “Draw Correlation Plot"2 &St O|0|X|7} H&HEZ|O,
MNYStAxt ot d2E 4E3 & MAHES SESHHE O[0X|7t Mol dZECHAE 6-2).
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B " ExDEGA Graphic Plus v4.1.1 = (m] X

ExDEGA_Sample_Data_v6.0.xlsx

GUI Control

Font I
DAVID Clustering Heatmap Dimensionality Reduction MNetwork

Select Correlation Column

Normalized Data v

J A1

OmWmMm = =
“HR=WwN

) C2
) C3

000000000

[ Select All Data Column

Plot Type

E

O HeatMap O PairGrid

Draw Correlation Plot

33 6-2. Correlation analysis 4 473

O|o|X[= & 3 7He| TypelZ MEE + ALD|, HeatMap= HE{otP ofzf 1 Z0| X%

g, 10] 7PEsE =2 JEBAE A=t 2 & AU 6-3).

Correlation Matrix

-1.00

Al

- 098

- 0.96

B1

094

B2

092

B3

0.90

c1

c2

0.88

c3

Al A2 A3 B1 B2 B3 c1 c2 c

& 6-3. Correlation plot (HeatMap)
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PairGridE AMEHSIH ofef T12lat 20| NZEElH J7tsts deel ZY2 ol AatatA, @4
St gl 22 o MHHAR 2 = UCH £ 10| 7IEFE M IR 2EE 2
20| LI2CHAE 6-4).

1.0 . . . . . .

- F i ”° %o b o 2 % L

<03 /\/\

o * f /j\ o s .. s a & %

08 : g
Em / / /\/\ % % I a & a

08 o

09 .

08

5 ﬂ ﬂ ﬁ /> / 4 i )

08
5 /k\ » n

075

1.00

075

075 /\’\

08 10 08 10 08 10 09 10 08 1.0 08 10 08 10 08 10 08 10
33 6-3. Correlation plot (PairGrid)

MixS MEHSIH 0|2 HeatMapdt PairGrid7t HHY A 0jM H|Zf0| =CHAZ 6-4).

Ol B -

22:: .'. . - -

1.00

¥ )

539'3 . 089

1

o 095 k.

39;5 "'

0.90

T L »

& 6-4. Correlation plot (Mix)
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7. Pathway analysis (KEGG mapper)

RNA-Seq 24 ZIO|A up/down-regulated genes=0| O PathwayO Z%ot=X| =QISII At
SICHH KEGGO|AM H|S3t= KEGG MapperE O|&%tCh ALEEH2 1 711t 22 &=M2 3™

st

N
« KEGG Mapper - Color <
* https://www.genome,jp/kegg/mapper/
N
« Third Party Supportoi| A ‘44 = ot =2
J
« TALE §E2 & 0| 830 pathway =4
SElaEN o Pathway Z3t 201 & 2t Pathway search )

Analysis

33 7-1. KEGG Mapper tool analysis process

13 7-2& mRNA-Seq report®|A| Fold change 2, normalized data(log2) 4, p-value<0.052 7|&
oz MYst FHXE KEGG &4M6t= 1PHO|CE Significant gene selectionO Al Fold change,
Normalized Data(log2), p-value (BtE5AR| Z2) #42 X[Fst, &QIStINX} SH= Fold change =
g2 Esto] HHE MEottt. EHE HESH0] MEE RTUXE H2ZE Third Party Support
£ &3 KEGG input2 FE5I0, KEGG =410 ALE2tCh HtEA| StLtol Hjm ZotBh ZIHsHOF o

.

[

A B c D E F G H 1
- x - x
Filter: 269 Fold change pvalue et
DEG Analysis DEG Analysis
D Genesymbol | B/A c/a c/s B/A c/a cfe A
2 Ei | - - x L x - x = | (%) sgnifcant Gene selection
113 111 ABHD3 0853 0002 0000  0176| 2778
370 368 ADGRE3 1018 0015 0.000 0.927] 3.071 Fold change © st
611 509 ALDH2 o608 0002 0001 002 5497 200 . (=) Third Pty Support
695 693 AMICAL 10| 0006 0005 0783 6065 - [
870 868 ANTXR2 1060, 0.021 0.000 0.718| 3.081 Noramiized Data log2)
934 932 APBBLIP 1013 0005 ooor 090  asw o . Clustering Input
978 976 APOBR 1453 0.040 0.000 0.075 4.547
1023 1021 AQP9 1293 002 0003 o018 651 prvalue Export Data Select
1068 1066 ARHGAP25 o7es| 0002 0001 00s8| 4612 a0
1091 1089 ARHGAPS 1123 0000 0000 009 5440 2l
1214 1212 ARRDC3 0.939) 0.018 0.020 0.460| 3.877 Sample / Control
1354 1352 ATHLL 0.621 0.040 0.116 0.082] 3.591 I C/A
1389 1387 ATP1B3 0.834) 0.010 0.002 0.323 4.640 C/B
1241 1439 ATPGV182 0.618 0.032 0.384 0.001 5.566 ! " [ Both
1535 1533 B3GNTE 13%| 0036 0001  008s| 2894 /A Botn
1596 1594 BASP1 1256 0005 0.002 0.025 6344 DOlcr [ Both
1636 1634 BCKDHA 0899 0040 0031 0254 4533 I
1658 1652 BCL6 1107 0047  ooo0 0633 4499
1728 1726 BIRC3 1.209, 0.002 0.000 0.255 4.087
1753 1751 BLVRA 0933 0040 0037 039 san
1977 1975 Cllorf68 0.669, 0.000 0.002 0.003 3.074
2060 2058 C16orfsa 067 0018 ooz 0097 a1z .o o Data Export
2350 2348 C5AR2 1107 0004 0000 0318 3056 ©
2622 2620 CANTL 110 0002 0000 0278 3200 () st oo ik gt
2635 2633 CAPN2 1633 o000 o002 ooo| 5603 2
2661 2659 CARDS-ASL 0.683 0.002 0.016 0.005 2791 Filter Gene Category Chart (%) Gene searn
am 2709 CAST 1.353 0.023 0.074 0.019 5721
2083 2981 CONH 1677 0015 o012 oooi a2
2089 2387 CONLL 1261 0006 0006 0159  48u Significant Chart
2099 2997 CCPG1 1362 0008 0000 0032 3587
3033 3031 CD163 0040 0012 0000  4.033
3082 3080 CD4 000 0001 0002 634
3086 3084 D46 1171 0008 0000  017%| 5042 1
Data | Group | info ® ExDEGAGraphicPlus Start ExDEGAGraphicPlus Start

1% 7-2. KEGG Mapper input file generation process
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a8 7-31r Z0| KEGG Mapper &L O|X|(https://www.genome.jp/kegg/mapper/)0il

Color &=0| =0{7tH of2fet Z2 2HS = 5 UCH

o T

(1) 2MStIX St SRS speciesE MEH (HumanO|® hsa 4MEH)
(2) Or upload file2| Y MEH HES ZSEStD ExDEGAOA 9= (= CO[E MEH
(3) "Use uncolored diagram”1l “Include aliases” &S0 H3IE o F

(4) Exec HEZ SECL}

~
=]

23507

KEGG Mapper - Color

KEGG2 About Reconstruct Search Color Join ConvertID Assign KO Taxonomy

Color tool

The Color tool searches various KEGG objects, including genes, KOs, EC numbers, metabolites and drugs, against KEGG
pathway maps. Found objects may be marked in any combination of background and foreground colors.
See new article: KEGG mapping tools for uncovering hidden features in biological data

Search mode: O Reference | ® hsa O other org | || @et org code |

Enter KEGG identifiers followed by color specification
Examples:

Or upload file: | ohg s | Kegg input.txtl

Default bgcolor:

Use uncolored diagrams

Include aliases (for hsa and other org modeas)

| Exec || Clear |

1% 7-3. KEGG Mapper tool analysis process
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27D, Y QRS
T o A LT REA F Z pathway O OB}
szjste sy QEX =+

de|n 3t QExle W

=
=
o

522 & # QULCL pathway O|E32
= 23l up/down (red/blue)0| Mo 2
"CH2 O|ELZ XEH'0| 753t "html'SZ2 XMESHH O|O0jX[of A%

O] #03t= pathwaylist 7t LE2CHAE 7-4).

Q%L
22ot0t

HA|E[Of

pathway O|& &0 U
+0|Ct ZH= ¢t

i pathway chart 7t
AL} Pathway O|O|X|=
gd=g dUZE |XBHA

Pathway Search Result

Sort by the pathway list

Show all objects

lic pathways - Ho

":\'.x::.a:ul [

sapiens (human)

on - Hompo sapi
v

o sapiens (human)

1% 7-4. KEGG Mapper tool analysis result
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8. Gene set enrichment analysis (GSEA)

Gene set enrichment analysis(GSEA)= Microarray == RNA-seq data &
OlM F2lot gene set 2 2Mst= ZE1MO|CE GSEA =

5
[ |
Human, Mouse, Rat B X| st EESH

g0 =z, ddgd

a5 Hu (= 23) HolHTE 240 ks, A§ & xa 3 H= 0|¢o[0of TIAO|

7+S St

MSigDB 0| U= gene set (GO, pathway §)8 7|Hte 2

=AMZ et

M
a1

rot

O =4

HI
HI

g

rlo
|
o
@
B
my
rlo

N
« http://software.broadinstitute.org/gsea/downloads.jsp
e gct, cls Tt 2 &= GSEA Z2 130 load
«gene set, H{ &% chip platform & &M M&8 = 24

J
« gsea report, enrichment plot & 21} 20l

J

1% 8-1. GSEA tool analysis process

GSEA = | 0| X|(http://software.broadinstitute.org/gsea/downloads.jsp)dil £017 3|7t =

239! 5t GSEA ZZOHWE CIREE Bhert (33 8-2).

GSEA -

Gene Set Enrichment. Analyﬂs

Downloads

GSEA Home

Downloads Molecular Signatures Database

Software

the 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

javaGSEA >
Desktop Application

Easy-to-use graphical user interface.

Runs on any desktop computer (Windows, macOS, Linux etc.) that supports
Java 8. Oracle Java is recommended as there are known issues when
running with Open]DK.

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 MNotes.

* We rec d using a Y © g than your

computer's total memory.

Launch with
[ 168 (for 22 or B4-bit Java) ¥ | memory:

33 8-2. GSEA program download
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http://software.broadinstitute.org/gsea/downloads.jsp
http://www.gsea-msigdb.org/gsea/login.jsp

rok

EXDEGA Report@| Third Party SupportOlAl FZ3t input2 O|8310] GSEA 242 $&SICH

2 S 21 Browse for files HES $2 Z ExDEGA
&

GSEA Z=2/MEZ O Load data HE

Report | Third Party Support Ol Al F&% gct, cls THYS ACHIE 8-6). gct, cls TS M2
dE27t 49 input Y S Z QIAIGHK| RSIEE E|EF HIESIH0| T TAGCH 2 810
2= 7t E|H NO errors 2l HAIX|EE &olg = UACHAE 8-7). HIAXE =2l 2, Run GSEA

Eo =

=2 FErt

¥ G5EA 4.3.2 (Gene set enrichment analysis)

File Downloads Help

Steps in GSEA analysis : Home : [ Load data x
!}! Load data Load data: Import data inte the application

H Run GSEA Method 1:
Leading edge analysis

F= Browse for files .

@ Open
A Enrichment Map Visualization = 1AM | T GIEA
Tools A
| =
m Run GSEAPreranked I
-

18 8-6. Load data in GSEA program

1T ol I L
A %] X |

F‘E{:E"th' PSEd files ) * Loading ... 2 files

(double click to load, right l,_;"

@ \GSEAIGSEA.cls . GSEA.cls GSEA gctixt [
AGSEAIGSEA.gct bt Files loaded successfully: 2 / 2

There were NC errors
201

13 8-7. Load data in GSEA program

Run GSEA & FE11 Expression dataset = gct ItZHS MEH gene sets database = 245t 1At
St= gene set & MEASICHE! 8-8). pathway EMS SHXF SHH 2 0|A AMEH gene ontology

242 StaX 5t 5 Ol MEHSICE Gene set O CHeH AbM|eh 2 GSEA ZHH|O|X|

(http://software.broadinstitute.org/gsea/msigdb/collections. jsp)0ll QUACF.
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gene sets database = $X§ Human, Mouse ®iTt UOM, diTdsts ZTo2 MEASIH TIHS
E|l=0l, Rat2l 4%, Ot O] EXSIXA| §Ot Human, E= z
MEd D50 A Orthologs 2 ZIlsl{OF St

M Select a gene set *

Human Collection (MSigDB) \ Mouse Collection (MSigDB) \].oca\ GMXJGMT\LD(&I GRP Gene 5et5\ Subsets\Text entr_\,r\
<= h.all.v2023.1.Hs.symbols.gmt =
= ¢1.allv2023.1.Hs.symbols.gmt el
<= ¢2.allv2023.1.Hs.symbols.gmt
= ¢2.cgp.v2023.1.Hs.symbols.gmt
<= ¢2.cp.biocarta.v2023.1.Hs.symbols.gmt
<= c2.cp.kegg.v2023.1.Hs.symbols.gmt
= c2.cp.pid.v2023.1.Hs.symbols.gmt
= c2.cp.reactome.v2023.1.Hs.symbols.gmt
= c2.cpv2023.1.Hs.symbols.gmt
<= c2.cp.wikipathways.v2023.1.Hs.symbols.gmt
= ¢3.allv2023.1.Hs.symbols.gmt
<= ¢3.mir.mir_legacy.v2023.1.Hs.symbols.gmt
<= ¢3.mir.mirdb.v2023.1.Hs.symbols.gmt
<= ¢3.mir.v2023.1.Hs.symbols.gmt
o= ¢3.tft.gtrd.v2023.1.Hs.symbols.gmt

o= c3.tft.tft_legacy.v2023.1.Hs.symbols.gmt v
@ Help || @ msigDe Collections | | oK || Cancel || @ MsigDE License

8-8. Select options in GSEA program

Number of permutations2 7|22t2l 100022 7|s}t1, Phenotype labels2 2ASIAL 3=
Hlf'l-}-@% MEfSCE Hlwxst MEf Al =M= Test (HET) versus Control (CHEZ)QI B2 {9

ColIapse/Remap to gene symbols 2 7|22t2l Collapse & MEHSIL, permutation type 2 1&
ME 7} 7 7§ O|2tO|™ gene_set 2 MEH, 7 7 O|A4O|H phenotype 2 MEHSICE

Chip platform & RNA-seq 2| Z% &43%3= 3J2of H©E2 M5 Human (or
Mouse)_Symbol_with_Remapping_MSigDB~.chip & 4 EiSH

Rat 2 slEsl= §40| Q922 Human E=+& Mouse &
Human (or Mouse)_Orthologs_MSigDB~.chip & ME{st0] ZIgHSCH (O 8-9). O7|AM Folg
M2, O|™ gene set ME{ IPH(OE 8-8)0iA MEATH ut 22 Bio= FIMS{OF L

—y

C
Ol A Rat_Gene_Symbol_Remapping_

Microarray 2| d%0= At chip=2 MEiSH

@ Select a chip X

I Human Cellection Chips (MS\gDB]\'\Mouse Collection Chips {MS\gDB]1LDcaI Chips\;
<= Human_AFFY_HG_U133_MSigDB.v2023.1.Hs.chip

<= Human_AFFY_HG_U95 MSigDB.v2023.1.Hs.chip

<= Human_AFFY_HuGene_MSigDB.v2023.1.Hs.chip

<= Human_AFFY_MISC_Array_MSigDB.v2023.1.Hs.chip

4= Human_AGILENT Array MSigDB.v2023.1.Hs.chip

<= Human_Codelink_Codelink_MSigDB.v2023.1.Hs.chip

#= Human_Ensembl_Gene_ID_MSigDB.v2023.1.Hs.chip

<= Human_Ensembl_Transcript_ID_MSigDB.~v2023.1.Hs.chip

<= Human_Gene_Symbol_with_Remapping_MSigDB.v2023.1.Hs.chip

#= Human_HGNC_ID_MSigDB.v2023.1.Hs.chip

= Human_ILLUMINA_Array_MSigDB.v2023.1.Hs.chip

4= Human_lmage_Clone_MSigDB.v2023.1.Hs.chip

#= Human_NCBI_Gene_ID_MSigDB.v2023.1.Hs.chip

<= Human_Phalanx_OneArray_MSigDB.v2023.1.Hs.chip

<= Human_RefSeq_Accession_Extended_MSigDB.v2023.1.Hs.chip

<= Human_RefSeq_Accession_MSigDB.v2023.1.Hs.chip =

[:2]»

@ Help H (@ MsigDB Chlps| | oK || Cancel

7% 8-9. Select options in GSEA program
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cC <2
— g

L]

MO| MEHO| 2ZE|TD Run HEEZ %2

o

—

M
~

AT

O] A[ZFEICHOZ 8-10).

M GSEA 4.3.2 (Gene set enrichment analysis)

File Downloads Help

Steps in GSEA analysis
!E Load data

Run GSEA
Leading edge analysis

A Enrichment Map Visualization

Tools
m Run GSEAPreranked

2 Collapse Dataset

Chip2Chip mapping

IE] Analysis history

GSEA reports
Processes: click 'status' field for results

Mame Status

Show results folder

27 10:20.

[1683766447928] [INFO] <html=>Loading

Home | : [ Load data x

EIRunGsea x

&l

Required fields
Expression dataset

Gene sets database

[GSEAget 2442459 (ann: 244249 chip na)]

[s/gsea/msigdb/muman/gene sets/c5 go.bpv2023.1 Hs.symbols gmt | -

Number of permutations |1000 "‘
Phenotype labels |’WDeskt\:pH‘ExDEGA (RMA-seq) Al0| LMGSEM\‘GSEA(\SKBJHSUS}I \
Collapse/Remap to gene symbols |Cnl\ap&s "
Permutation type |gene_&et "
Chip platform [157+uman_sene_symbol_with Remapping_msigna vaoza.1 Hs.chip | -]
Basic fields ‘

Advanced fields

Show

Show

@ <7 Reset

P Last

&l command P Run

2 files<bra <br>GSEA cIsGSEA gt txt<br-Files loaded successfully: 2 / 2<br>There were NO errors</ht

7aMdf 152M T

a3 8-10.

Run GSEA program

2M0| &A=& GSEA ZE Otz GSEA reports &0 status 7} Success 2 HFEICH Show results

folder & +E2H GSEA &4 ZAnt ®¥o| k2 8-11).
%1 [ [ 5| dect0 - O X
el = e = e
- = \ Has o=
= X X AH ~ \/‘ :h e E
— g oy
EAF OIX 0|2 "Ry =M ;
= oIx O| = di$ [Jrjes 1o x
- @ ghuE 39 8
2 =7 MYy
A [% > HIHY > gsea_home > output > dec10 » v ec10 ZM P o)
~ o= ~ 2X45 SR (=k-7} =
U= T . o
> BIZ 747 2
. i 1 2 02= 13 o =9
musnE e my_analysis.Gsea. 1575951995692 2 0 3 ==
GSEA reports o
Processes: click 'status' field for results +
Name Status
1 O Gsea " Success
2
I Show resultsfolderl 2
Seq *
Al avens a B < >
=

GSEA Z1t &

ot o Tl
HR20M RO g

|Ct. _for CH=F TS

ene set O|CH & 8-12).
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& enplot_KEGG_TYPE_II_DIABETES_MELLITUS_66
|ij' enplot_KEGG_TYROSINE_METABOLISM_39 |—> Enrichment plot
B4 gene_set_sizes
[&h global_es_histogram
[€} gsea_report_for_A_1575951995692
[ 699 gsea_report_for_A_1575051995692 | —» CHZZ I A enrich?t gene set
|} gsea_report_for B_1575951995692
|§" gsea_report_for_B_1575951995692 |—>§§!ﬂ30ﬂ M enrich®t gene set
@} KEGG_ADIPOCYTOKINE_SIGNALING_PATHWAY
|§" KEGG_ADIFOCYTOKINE.SIGNALING-PATHWAY|—> Z} gene set0f 22tE REA HE
| i? KEGG_ADIPOCYTOKINE_SIGNALING_PATHWAY_109 |_. Heatmap

12 8-12. GSEA result files

for =T WA= enrichment score (ES)2F Normalized enrichment score (NES)7} =%, _for
o

=x| = ES2t NESE Y=Lt = Lot A0l NESS| HOZi0] & =ME ranking
£|o] RACH Z5= DOWN (ranking SH)OIAM core genel| ZHEZL UACt= AS, Y& UP
(ranking &%)0IM core genel| THEZIF UChs AS 2[0[BCE NES OO0l =25 |2t
gene setO|Ct &2 2071 gene set2 enrichment plot, heatmap, Zf gene set0 ZgtE FHXI=2|
YEIt 22l excel fileO] RACE GSEA £4 ZIt F Enrichment plotO] =20 To| AZICt
Enrichment plot O[O|X[0A MZ 0] Y gene setO ZE2tEl FTXZ0|H fold change =2 &
LFEEICHE 7-13). Peak?t JZO| 47|H Oix=z COfH] ZOM upE |RTAS0| HCh=

2|0[0|1, peakZt LEZRO| H7|H downE FTAZL BECh= 2[0|O[C}

v _for test TtUL gene set/ ES, NES ¥+ w_for control T}ALH gene set/ ES, NES &
Enrichment plot: GO_CELLULAR_RESPIRATION Enrichment plot: GO_RRNA_METABOLIC_PROCESS

08 { 0.00 4f A
| -0.05
’ -0.10 |
111 m

'RP" (positively corlated)

o
o

o
IS

o
i

g 2
5
&

Enrichment score (ES)
o
w
——
Enrichment score (ES)
o o
5 8

I

|'RP* (positively comelated)

& 3
= ©
: s
& & ' '
T 25 T 25
5 )
) g
2 oo Zero cross at 4746 2 o0 Zero cross at 4746
o > |
£ g |
T 25 B 25|
= ‘Contiof (negatively conelated) 2 ‘Control’ (negatively comelated)
= L x X x 3 r x L. K
H 0 2,500 5,000 7500 10,000 S 0 2,500 5,000 7.500 10,000
(= Rank in Ordered Dataset x Rank in Ordered Dataset
| Enrichment profile — Hits Ranking metric scoresl Enrichment profile — Hits Ranking metric scoresl

|
| ] core enrichment(=core gene) 8%, ZtHE SFHXIH0| YHE0f Y= =

13 8-13. GSEA enrichment plot

GSEA =Mubd & Zoto| oigh ZtH[12|e| RbMIeh 2|0]& GSEA user guide

(https://software.broadinstitute.org/gsea/doc/GSEAUserGuideFrame.html)0j Al ZHQIgh 2= QIC}
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9. Protein-Protein Network Analysis (Cytoscape STRING)

STRING tool 2 Protein-Protein Interaction C|O|EH H|O|AE 7|Hto 2 {[FHXIS| MIUZUAE

[—
SAH2Z 4310 Network & HgsilF= &4 =O0ICh &4 g2 28 9110 2O

~\
+ http://www.cytoscape.org/ O|A| cytoscape CHREE
+ cytoscape ZE21 L{OJ A STRING app install
« HX} 2|AE(Gene symbol) SA/YE (10071 O|stAZE
. : olad ;
gene symbol Organism & S (Ex. Homo sapiens, Mus musculus,...) )

o3

Network Z1t 20l

Network image, protein protein interaction HE file X%

1% 9-1. STRING analysis process

Cytoscape ZH|O|X| (http://www.cytoscape.org/)HAl cytoscape ZZI1MES CI2ZLE BOp HX|
SHCHAOE 9-2)( 3l BT Haglo] A KMoz CHRUo ™ EC)

173 9-2. Cytoscape download
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https://cytoscape.org/
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Cytoscape ZZI1HE L0

_I':r
SO0{ZtCE Bl 7HOf| String 2 dAAste ASE O] HAME

HES FECH A8 9-3).

[Apps] > [App Store] > [Show App Sotore]2
HEl EAMO[EO|AM StringApp =

ME = |nstall

Apps Tools Help & Ses
App Store > [ show app store Fle Edit View Select Layout Apps Tools Hel
., ¥
3MatReader > Install Apps From File P '.- B < [z:2:)
ClueGO = Sam . App Store v B =
5
STRING > ¢ Z
STRING Enrichment > v Q -
o2y stringApp
Apps EOL importana sugment Cyoscspe netwrks from sTRING
"k (30) 0.
SinGARD @ ArerasowebApp Q Detals  Release History
B> reenion . =]
networks from STRING multilayered 3D network in p—
Version 2
« Released 7 Fen 2024
b Omics Visualizer @ setsApp @ Sk N
Import & Visualize several data for Save and manipulate sets of ! stats Ciex
the same node nodes and edges S

13 9-3. STRING app installation in Cytoscape

o
Ao

Cytoscape
4).

H+ & [File] > [Import] > [Network from Public Databases]2 &0{ZtCHAE

9-

%, Session: Mew Session

COpen... Ctrl+0
Open Recent
Save Ctrl+S
Save As..

Close

MNew Metwork

Import |

Export

Print...

Quit

Ctrl+Q

File |Edit wiew Select Layout Apps Tools Help

+
»| BB

Ctrl+Shift+s T

> MNetwork from NDEX...
E MNetwork from File...
MNetwork from URL...

Ox
Sample Seszions
| S C
o] | _"{Qv"\--;-.’.' ‘-a— C{'
2 A ndext
Ctrl=L
Ctrl«ShifteL y Purification Import

| Metwork from Public Databases... |AIt+L

Table from File...
Table from URL...

Table from Public Databases...

Styles from File...

|Impu:-rt a network from a curated database|

Alt+T

=

Data Source =
ste REREC)

dEE Kot A2z 0 7H

oto

[

input SkX|

gene symbol & Y &3HCL

1% 9-4. STRING analysis process 1

1 77tX|0|, 1 2

=T =

"STRING : protein query” MEHSIIL Species & MEASICHAE 9-5). MR}

Confidence (score)= Protein-Protein Interaction
ZtA 2

Interaction O] Z&S 2|0|3tCF. Maximum

additional interactors & 022 o} input et FHXL SO MBE network O] 1 2{X[1 =XtE =O|H

neighborhood protein 7}X| network O] Z12{%IC}
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% Import Network from Public Databases

Data Source: | STRING: protein query
Species:

[ All proteins of this species

Enter protein names or identifiers:

—

MEs RHR 22

3 300~5007H input

=9 g7
A

Cancel

3007H HEZ input SHCHH defaltZ Tl 2H
¥ SEIpO|LTF MO 0% Escoreg S0
d;qg| 7t MO 1B O 2 scoreE E0F.
Confidonce (score)curoef L

About

v

0.40

1% 9-5. STRING analysis process 2

of | ol O 2| I- 7t
Input 2+ gene symbol 2t match 7t E|X| @f+= protein O] A2™ 17 9-6 1t &
T 2 in O|§0| LtEfLt= FR= FAF = oot ohot
T 7 O|&2| protein O|F0| LiEtLt= BR= |AF protein & =I5t oitC
— EE'— -I-H | |_ H.lEO — H Aq | X| &l |-
2t 25 check XlstC Import HEs T2 EH EMO| TY=IC
% Import Network from Public Databases X
Data Source: STRING: protein query v About
Species: mo sapie
&l 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
GPRY Trans|in: DNA-binding protein that specifically recognizes consensus
ZIC4 sequences at the breakpoint junctions in chromosomal translocations,
DHRS2 mostly involving imsunoglobulin (19)/T-cell receptor gene segments. Seens
=] R
B3 to recosnize single-stranded DNA ends generated by stassered breaks
;A%I;KSIS occurring at reconbination hot spots
;:_Hg Alcohol dehydrogenase, iron containing, 1: Catalyzes the
CLEC® cofactor-independent reversible oxidation of samma-hydroxvbutyrate (GHE)
PPPAZC to succinic semialdehyde (SSA) coupled to reduction of 2-ketoglutarate
PIig E ADHFE!  (24B) to D-2- hydroxyslutarate (D-2-HG). D,L-3-hydroxyisobutyrate and
KENKI L-3- hydronybutyrate (L-3-0HB) are also substrates for HOT with 10-fold
ICALF1 lover activities
Select Everything Clear Everything Select Everything for HOTS Clear Everything for HOTS
Confidence (score) cutoff: 1 0.40
am e em  esm e asm  om s om  asm  im
Maximum additional interactors: I 0
° w ® ® = m ® m om ®
Cancel Back Import

3 9-6. Not matched proteins in STRING

=40 AZE[H

network image 7t L+2CHAE 9-7).

POI-

__'.L

Ol

kel

Lt=2CF.
HEHOf
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<] String Network ™ @o-o0@o-o §
- Ox

Table Panel
o 0O+ @ = /2 2

@ shared name namne @ canonical name @ display name & full name @ database identifier P
960BENSPOODDO3ZSE1T  60GENSPD, — QOEFO7 CYFIPZ 9506,ENSPO000032581 7 [PS
9E0BENSPO0DDO3EAZIZ _ GGDB.ENSPO..  P32320 CDA 9605.ENSPO00D0SE4Z1 2 i

12l 9-7. Network result

[File] > [Export]> [Network to Image]E =2 O|0|X|E XNIHCHIE 9-8). PDF LiYPAoZ

Hgote AS ATttt pdf D= XNYoLH =HE 50j= O[O|X|7F IWX|X| B=CF

Edw View Select Layout Apps Tools Help g Expurt Network as Image
Open... Ctri+0 + -
Open Recent »| BB - _
Save ctri+s v Ox Export File Format: PDF (=, pdf) v
» - mn Sample Sess| -
::;M- Ctri-Shiftes =la Save Image as: C:UsersWebgWDesktop¥String Network, pdf Browse...
Mow Nebwok X & ;? . Export text as font: 4]
— j 2 Cancel
" attinity

Quit crl-Q

Export Network Image to File

Styles to File.

13 9-8. Save network image
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o™ RTHXHZS0| protein-protein interaction 2 SH=X| HEE XISt 423 [File] > [Export]

> [Table to File...]2 &0{7} String Network default edge Lt¥S XMESIHCHAE 9-9).

4. Session: New Session

File Edit View Select Layout Apps Tools Help
Open. Ctrl+0 ¥ z \
Open Recent > 2 N,
Save cils 25
Save As Ctrl+Shiftes "
Close =
New Network > % Export Table X
impod. 2 Export File Format SV (».csv)

_ R Select a table to export: |Smng Network default edgel v
Prins Save Table as C:#WUsers'WebgWDeskopWString Network default edge.csv
Quit Ctrl+Q etwork to File
- Cancel
Syesto e 5224

33 9-9. Save edge table

String Network default edge It 0|A name O interaction EE, score 0| confidence score 7t
LIQFRACHE 9-10). Name Off A (pp) B2t HHJUSH A FTAXRF B FT ALY} Protein-Protein

Interaction $tCH= Z40| 1D score 440 10| ZItE42 interaction O| Zst Z40]|Ct.

A B C o} E F G H K M N o]
1 SUID |~ coexpn ~ | cooccul * | databa: | experin ~ | fusion - | interac ~  intersp 'nelghb '-selecte' 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) IFIT1 0.996 FALSE pp 0AS3 (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 po IFI6 (pp) MX1 0.995 FALSE pp IFI6 (pp) N 0.503

A% 9-10. Interaction information in edge table

X
s
=
H>

Network image Ol A{ AO|Lt HAS HA 2 ZAL0|= STRING Manual (Download
AL
M

link)Ol A image =8 2ES =0l
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