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33 1-9. Significant genes related to Apoptotic process
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5 t O filter =ICt

REZXZ ZESt1 up-regulated E MEHSIH Z7HE |FHX} list 7t A data shee

(22 1-19).

Filter: 56 | Fold change

Average of normalized data (log2) ‘ Norm|

p-value

- [m] %

1D Genesymbol B/a | E3 venn Disgram Analysis
1212 ARRDC3
1352 ATHLL

1439 ATPEV1B2
1609 BBS10

1899 BTLA

1975 Cliorfee
2058 Cleorfs4
2137 C190rf71
2482 C90rf69
2659 CARDS-AS1
2727 CBFA2T3
3066 CD300LD
3122 CDC123
3339 CENPQ
3687 CLECI7A
4640 DCP2

6228 FAN43A
6257 FAM65B
6477 FCGR2A
6480 FCGR3A
7245 GIMAP4
7960 HCAR3
8533 HTATSF1P2
8567 HVCN1
8666 IFNARL
9229 KCNE3
9329 KCTD21
9952 LCN10
11945 LOC101929331

12598 LOCTRB3%
12559 LOC729083

3% 1-19. Filtering 2fold up-regulated gene list in Venn Diagram

A-B/A 0 upregulated Venn Diagram Tool

B-C/A 0 contra-regulated

B/A )
cche 0 down-regulated Sampie Comparison

W BIA
W CA

Up-regulated

Down-regulated cm|

Region All

Fold change
2 -
Average of Normalized Dsta (log2)

1 ~

palue

0.05 ~

B B

theme

Common v

[] Use Filtered Data

c/a c/B
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EXDEGA Ol MSEEs ZE O|0X|= LERORAE =2 ‘Save image’ HES o XFO|

7t&SICHE 1-20).

£ venn Diagram Analysis - [m] X
A-B /A 0 up-regulztd pesnliieranjionl
B-C/A B/A 0 contra-regulated )
c-C/B 0 down-regulated Sample Comparison
BIA
CiA
56
cie
46 All
Save Image
213 o
® B Fold change
102 10 0
12 2 .
1& Average of Normalized Data (log2)
1 v
517 293
465 1473 196 prialue
0.05 -
o
289 theme
Comman -
[] Use Filtered Data
Diagram View |
c/a c/e
‘ Diagram All Data |

3% 1-20. Save image

1-4. Third Party Support A8 4tH

Third Party Support= SX}7¢ [EXE 7|HSZ Clustering heatmap 1t DAVID
KEGG 12|11 GSEAZAS TIdstr| ot 23 HO|HE MISBCHE GSEASl % MESHA|
1 A FEX} 2 AEE J|HICE FHste A2 AHYDCE)(AY 1-21). X, Input File KZH0]

20| Hasict FEX ME2 Ro|d U= DEG &4, Gene Ontology &

o
>

e

r
r

G2 #2

(]} -I O X |-E A l:ﬂ"‘l.i
M EO MEHSE A O] |-
-1 o —E I_-I == AN E
(@) hird party support (W) Third Party Support (#) hird Party support
DAVID Input GSEA Input D Just Input KEGG Input
np C npu DAVID Input KEGG Input Clustering Inpu npu
L " GSEA Input s
Clustering Input
Type Type
Export Data Select ® Normalized Data
re) T
ata " T Export Data Select
B/A
port Data Selec C/A ol
| P A2
C/o
B8/A A
C/A 81
cre B2
B3
c1
(
Data Export (GSEA get Input)
Data Export (MeV) Data Export Data Export (DAVID Input) Data Export (GSEA dis Input)

33 1-21. Third Party Support
(’IZEE Clustering Input, KEGG Input, DAVID Input, GSEA Input)
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1-4-1. Clustering Input
dHa = HXt 2|AEE CASZ Clustering Heatmap Input 2 3A M &2 HO|HE
P QUEE Input OFE T Al mUF0s =HOXA7|7F SO{7HX] HEE FO|sHoF SHH

= =
MAEl Clustering Input ItY2 GraphicPlus 82 MeV ZZ2IMES 0|838}0] heatmap & A&

Clustering Input ItHS X Xot= Y2 CHS1F 2L

R B, Fold change %2 0[8Y Al Type F&0| Fold change € XAt Export Data
Select Ol M Heatmap O Y HlWZXSS XN ATICE “Data Export'E 22 £ “(input F).txt"E
MEYoC MEE T2 Fold change 7t log2 BSHEl i = FEEICH

= OHRy, 7 MEOS| w3 Zt2l Normalized Data #t2 O|8E Al Type £20| Normalized data

o= —
(z-score) S 1| St o|&staxt St MEZ  MIASBICE “Data Export'® EEDt =
“(input B).txt"2 K EBICE T Z-score £ 0|8 W= EFMEX7L D E|7| {20 BtEA MES
370 O|&E .JE—”. FOF L.

=]

M BB, 2E9| gtel gl Average of Normalized Data %43 O|2%& Al Type ££0| Average of
Normalized Data (z-score)E K|35t O|&StAAt St= AEF S MIABHCE "Data Export’E
a3 = “(input F)txt" B MESICE Ch Z-score  0|8Y We BEEZHAIL 1EiE|7| IE0
H dEE 370 oj¢S MBSO oLt
= gEtfoz HHozRH Z0IRE BOM J=X[E EHEHSI= X|HO|L.
AAEAI2 Normalized data £ log10 22 Bt & Hrgf2 ¥ & BFHAZE L0 ALtotCt
Z-score = {Normalized data (log10) — average of Normalized data (log10)}
/standard deviation of Normalized data(log10)
DtoF 0|85t 3l= HME =
ofzjol H#OoZ input MYUS
I

excel Of MHEl Gene list 2F 0|2

1

7t 2 74 O|5tQl B, z-score H=HO| %W%&EE
b

oM So|M 9= QFXIZE X z NME2

M rjo
2

me ko

>
-
Jot

—

0* oi_
_(?_I-
[

EHS
= of
k=<2
= -

e;

+ Average of normalized data (log2) Normalized
data (log2 = TECNAE 1-22). Input DY XN Al DY A2

S
HAEMRCZ o) (txt)'s HUETH MTE Input OFEE2 Mev Z2IYMS  O0|ESHY
x S
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A B J K B
Filter: 18 Average of normalized data (1og2) Gene symbol A 8

D4 6333626067 51615074

1| Genesymbo! 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";’p? :gi ::;3 :‘:i IL10RA 6089598261 4.651787113

! . X .

: o et e am - b LuN 6700954707 2157505356

7 91sshiun 6.710 2.158 4.087] 1 (LYZ 11.39254219  10.10037007

S 12883|Lv2 11.393 10.100 8.824 2 MMP9 2667868871 4.690946629

3 13601{MMP9 2.668 4.691 6.238| 3 |NFKBIZ 5755443794 3.039644382

3 JMTUNFRBZ 5.735 3.00 4.683 | Osm 5772785414 256156447

£ i 3773 2562 4.058 5 PIM3 5911531387 4571737811
3 16271{Pim3 5.912 4572 3.430

= 180valepsavs . . — o RPS4Y1 7.92258387 0010289301

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

9 23967|2NF38SA 5.544 4.087 2.168| o ZNF385A 5543762004 408679633

x 7 T J N T = T
Filter: 18 Normaliz Gene symbol A1 B1

CD4 6.609796563 4.863424648

0| Gene symbel Al 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 sy SHal Sos_ oany S GIMAP? 5192976599 6350291851
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}1L10RA 6.017 6.259 5.974 4.492 p JUN 6141937464 1.500021439

9155UN 6.142 6.564 7.21% 1.500] (\74 11.55654916  10.24744298

5 128832 11.557) 11073 11504  10.247, MMP9 221276134 4828433651

13601MMP9 203 2574 3.08 4.628 NFKBIZ 5482681906 3.207910321

3 14471 |NFKBIZ 5.483 5.524 6.157 3.208) L osm 5067365133 1998525741
8 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[RPS4YL 7428 8125 809 0.013] > |RPS4Y1 744418812 001349438

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 23967TENF3EA Sy som e re ZNF385A 5933793208 3896688932

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

Clustering Input file 2 Gene Symbol 2t Fold change (log2) %= z-score & T+JEICHAE 1-23).
MevV ZE21Z AME5}I0] Clustering heatmap 2 2Hdot= 232 MeV manual (Download

Link)Oll A =tolgh == QUC}

1) Heatmap(allcompare FC) txt - 2R

LR BEE MM0) 270 =52

|Gene Symbol B /A C /A C /8|

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 1.45671679922953 0.0180472923397484
APOBR  1.2529266643143 1.79222275350347 0.539295814093037
AQF9 1.185879226828891 1.49957447547321 0.313695136333861

& 1-23. Third Party Support - Clustering Input

1-4-2. KEGG Input

KEGG Input 2 KEGG Mapper 2410 0|83}7| 2|2t input Y-S HMSSHC KEGG Input A=
StLbe| Hlm ZpQh MEH 74EStD, HlW X3 MEH S Data Export € MEHSHH 18 1-24 @f
Z0| FH™ALS| Entrez IDQ} HlW =g, Ul #=F0| E M Iz FHE inputIH Y0 MFECH
KEGG Input It2Z O|&%t KEGG mapper &4 Y

M| 20 AL

22 7. Pathway Analysis (KEGG mapper)0i|
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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

ogmn BEE MNO 27V Z8TH)
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

38 1-24. Third Party Support - KEGG input

1-4-3. DAVID Input

DAVID Input 2 DAVID 2410 0|83}7| 2|8t input Tt S HMBICE 2MStAXL St= RFTXE

A
MESID Data Export E SESHH 8 1-25 2F Z0| Gene Symbol 2 FEE input IHEO|
MEECE DAVID Input It¥E 0[8% DAVID 24 H2 2. Functional Annotation Analysis

(DAVID, ExDEGA GraphicPlus)0| XtM|s| M0 QUCEH

DAVID_input.txt - Windows H2%
ogr BIEE MAO B2V ==2%
ABHD3
ADGRE3
ALDH2
AMICAT
ANTXR2
APBB1IP
APOBR
AQP9
ARHGAP25
ARHGAPS
ARRDC3
ATHL1
ATP1B3
ATP6V1B2
B3GNT8

33 1-25. Third Party Support - DAVID input

Oﬂé

1-4-4. GSEA Input
GSEA Input 2 GSEA ZZIH0| AIEL[= input TS MSSHCH GSEA £ & HIO[E{O|HA

JES 368t5 o|&Ql Ztgt 2ME = QUCE GSEA Input 2 HEQ| RMA MY o] TH|

HOIHE O|&3t= A2 HYSHH |RTUA Lolgt YEIF 20 A= get TN WE FEIL

T Ues cls IO BRI get H s THE2 22 08 1-26, 1-27 2t 22 HACE
o o

E0Ael, MUS My Ue oy Fo gt T 2 =
"HMAE (Boz gZ2|) oY"2 MFTHCE GSEA Input f%% OI%Q GSEA &4 &2 8. Gene

Set Enrichment Analysis (GSEA)O| XtA|5| dE |0 RACH

-19 -



A B c D E F G H
#1.2

2 24424 9

3 Gene symlGene Title A1 A2 A3 B1 B2 B3 C1

4 A1BG NA 1.544002 1.369196 1.864898 1.630973 1.149183 1.289642 0.842837
5 ATBG-ASTNA 0.629423 0.166494 0220651 0514093 0562111 0.158501 0.943667
6 AICF NA 4.39E-05 5.74E-05 0050181 1.67E-05 2.14E-05 0 0.1
7 A2M NA 0.230622 0.330027 0.100307 0641994 0.090967 0.071063 0.328091
3 A2M-AST NA 0.303073 0798804 0.111377 1771126 091748 029448 0922872

c2

0.742837
0.843667

0
0.228091
0.822872

C3

0.942837
1.043667

0.2
0.428091
1.022872

O+ O|E(N): [gsea_input.gct

T FA): [92E (BoE )

a8 1-26. gct file

iy B C
931
2 FABC
3 AAABBBCCC
A
O+ 0| Z(N): | gsea_input.cly
DY FAIM: RAE (Eoz =2)
a2l 1-27. cls file
1-5. Selected Gene Plot A2 HitH
ExDEGA 2| 7|5 &0 MdE¥st FHA E= HLAXZE AU

| -
—
=

IEHS d2iZ2 BEHSIDA & M= “Selected Gene Plot” 7|5

[HXC ID & EASHY Selected Gene Plot 0| 0 €11 “Expression Plot View”

2422 line graph 7t 224 TICH R 1-28).

Normalized data (log2) 2k, Fold change (log2)

o =
'ITXI_XI'E
o [=1

= A&

@ 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)

2l 1-28. Selected Gene Plot
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1-6. Rader Chart Al 4iH

ExDEGA 2| 7|5 S0 MEot FEXL AFXZL 2 Ue FTUAEE AR Ao IiEHS
Jdefj=2 ESSIOAL & UfE “Radar chart” @Al O|O|X|Z= BT = QUCH AtSEH2
MESE FHXLL| ID 2 =ASH0] Radar chart &0 20 @101 82 MEHSICH S M2 Radar
chart o] BX|FEoE &8 &= (R or MEY)S MESID, HHSIOA St= YHgt (B
LHZ or WE ME LHZHS MEHSH F “Radar chart View"E +2™ Normalized data (log2)
%, Fold change (log2) @t2& O|O|X|E 18 £ /UCHAE 1-29). & EXEHO U= &=0|
37X o|&Y d2 HZE 7tssiot

@ 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-mi

miR-3182

Average of normalized data(log2)

hsa-miR-619-5p
12

IR-3184-5p - - . hsa-miR- 3200

hsa-miR- 1908-5p

hsa-miR- 1246

hsa-mhsa-miR- 3182

Fold Change

hsa-miR-619-5p

hsa-miR-3184-5p. -

hsa-miR- 1908-5p

hsa-miR- 1246

- . hsa-miR-320b

hsa-miR-

s
Ocm

1-7. Gene Search A2 HitH
E£%H keyword Et#H [{HXt

1O
‘insulin'2 ZAAIGIH Al

_J'\_ OI|:|-:LEI 1-30).

8l 1-29. Radar chart

[=]
A5 é:'% = Gene search &2 0|&3IM EICt OfE
nsulin’ keyword & Z&5t= A0t TEE 510 =

B lupna En BE - =2
gEus & L] = NEd o
A S ", SUBTOTAL{103, A:A 10
A 8 c o € f G u ! ] 3 L M N o 3 a [
2 Fold change pvalue Average of nommalized datalog2) Normalzed data (log2)
L Geneswmbel | 8/A - C/A . C/6 | BA_ CA_ Cfb A (I € | m . om om B w2 B
. 8609 IDE 0.79%0 1015 1284 042 0.887 0.054) 1742 1402 1764 1,940 1764 1487 1427 1604 1135
8702 1651 : oz oms o ooey o oao oo oms  ooes  ooss 10 o st Gopn
8702 1GF1R ocss oo oad| 208 2sm aom|  lew et 24 a0 ase  2am
8704 IGF2 0438 0,000 0.000| 1416 1187 2.120| 1.231 1836 1.028 1.366 0.509 1243 S
$708 1GF28P1 0s0 o067  oaw 013 ou7 01|  oom  ooe 0305 02 00 oam Seeced Gene P 1D )
5707 1672892 0317 0& 06 0sel|  4si3 480 4TS s 429 s0m asa 3m6 52 S
5709 1672893 0507 o008 ool  1:5  0s  250] 184 047 059 L0 0502 023
5710 16728 0005 0000 0as| 487 &057  eaM|  ams  aE3 458 66 5545 54
8711 1G7ALS 0357 00 06 o 01 00% 040l 015 019 0000 0464 0001 o0
8712 IGFBP1 1185 0.319 0.017 0.017| 0.000 0.000 0.245| 0.000 0.000 0.000 0.000 0.000 0,000 e
s713 1G7BP2 0su  oen e 14 oss 4w o oae 208 o1 om1 04l
8714 IGFBPY 0.140 0.000 0.000| 1110 0.564 5.359| 0.605 1281 1338 0.165 0.648 0805 e
8718 16784 axs  oca  oeo|  1ms 1 aue|  oma 2 1en  ame 10 1sw
8716 167805 oz owa oo  oes oo 2183 oo ope  omn aos  oos oo
6717 167605 orss  oom oo ose  osn 26 o4 0am 06 02%  oms oo
8718 167807 o1 oom  ogo|  41m 3% 7468 464 319 49 256 25 37
8720 1G78PLL 0s57 087 o7 017 ol 0165 01 ool 033 016 OLE 026
5509 IN5. 1000 0182 0162 000 0000 002 0000 0000 0000 0000 0000 0.00C
5912 INi61 o5 o1 ooes| e aoes  ssai| 355 4sst dom aas 296 sond -
5913 INsiG2 013 ox7 o e 20m aase 1546 2om 1588 2 205 245
5914 INsL3 oss 03 oase 070 oss  oa1s| oo osm toad  oms 105 oo
8915, INSL4 oms o1 i oo 0o i oom oo ooo oo oo e
5916 N85 1000 o2 ol oom 0o o 000 0600 6000 0o 0o 0ood
8917 INs1s ams o1 o oo oo i ocom oo oo oo oom oo
8918 INsw1 100 o2 ol oom  00@ oy 0009 0G0 00 og0 oo oood
8913 IS oms o o o9 oo i  oom oo oo oso  oom oo
a5 INSR oo oo oas|  ue7  os osm| 1w Lee 19 05m  05% 06%
8921 INSAR 03 o1 oasy 0000 oo i  oom oo 0000 om0 000 e
9005 1R51 060 0000 oo 0505 0% LW oms 022 0380 040 0aEL  02n
9005 1R52 oom oo omeo|  asm a4 ase|  a0s  asts a7 a0
9007 1RS4 1000 01 0le 000 0000 002 0000 0000 000D 0000 0000 000C
16514 REEPL 1000 o ole 000 0000 002 0000 0000 000D 0000 0000 000C
16515 Rxep2 et oms  oms| oo oo ao oo oo ood oo oo oced
18516 RxEPE 1000 o2 ol o0 o0 ool 0000 050 000 000 0000 ogod
ai o
B W B -———-

insulin
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2. Functional Annotation Analysis (DAVID, ExXDEGA GraphicPlus)

2-1. DAVID &M
DAVID =
F8 7|

|55t=

analysis tool O|C}. &4

E& 0|2%t Functional Annotation
CtY¥ot OO HO|AE 7|Hte 2 |KHXtQ|
mHEe a

2y
Arpa

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

« EXDEGAO|A{ DAVID input data F&!
- input data import ---> DAVID options Check ---> "Submit List" Click!

Data Base

» "Functional Annotation Chart" Click!

o "Chart"L{O| 2t termdt ST K™ X} 2ol

Check

RNA-Seq Z

1% 2-1. DAVID tool analysis process

A0 A significant genes M E310] DAVID

[

0 A Fold change, Normalized Data(log2), p-value (2t5 &= 2]

= A

jo =
Mg ot
(@]
%’T)

Significant gene selection

SOt IR} &

o —
= Fold change =gt M EH'é'I.o:I ol E-IE K'I_Q.ol-l:|- e | E.IE ~ EL'5|. MHEE| OX‘|X|-E [HAI-OE
- g BH= i =M= 56 = —1© 2T TUAE S =
- o . . .
Third Party SupportE &3l DAVID input2 FZ3t0{, DAVID 240 AFE%SHCt BFEA| SLES| H| W
Yy Supports & puts T= i SRl O —
- . .
Zstar XIshsfof oI-EI-(:]_E.I 2-2)
H - Lo — [ .
Filter: 269 Fold change pvalue Average of normalized data (log2) Normalized data (log2)
DEG Anaiyin DE6 Anaiysis
0 _ Genesymbol | B/A c/a o/ B/A  c/a /B A B c Ao LI 82 8 . (D s Gee seecion (©) sinnanccene seecton
368 ADGRE3 1018 0015 0000 0527 3.071 5.118 5140 2528 3332 328 548 5188 4.5 Fold change () s capn
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
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 AQPY 1263) 0032 0003 0163 6.151 7.337 7651 5152 6504 6441 757 7453 6900 prvale
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 3128 3666 3330 488 4912 4106 000
1387 ATP183 0.833) 0.010 0.002 0.323] 4,640 3622 3.360) 4.787 a4 4375 3165 3.700 3.905 Both
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| CiA 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, =
1594 BASP1 1256 0005 0002 0025 6344 7.8% 8212 5279 6300 6377 8027 776 7837 i) Both
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 0933 0040 0037 034 5an 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 4089/ [DREESNT DN N
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 0001 5.603 4452 5159 5783 5485 552 4425 455 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 CCNH 009 0112 0001 4239 2931 3677 3772 4580 4253 2988 2877 295 Significant Chart 2
2987 coNLL 0006 0006 0.159) 414 am a125| 4947 486 a6 404 338 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 6.051 627 5279 499 482 617 6181 S5l ‘GraphicPlus Start
Data_| Group | info [ — o}

2-2. DAVID input file generation process
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https://david.ncifcrf.gov/home.jsp

DAVID ZBHO|X|= 13 2-29| 'DAVID Web'2 Z2t0] HZGALL HAOIE
(https://david.ncifcrfgov/home.jsp)S ZHAMSI 2T HE3ICL,
* FO|ALR internet explorer & 0|8Y &% CE O|E2Z MY HEO| EO[X| Q7| =0,
Chrome 2 0|8%3t0f E45l7|& HETICL.

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” B0 Step 1 OM Step 4 7HX| =S AE 2-4). Step 1 0|A ExDEGA Ol A K| ZHot
DAVID input ItY2 MEHSICE Step 2 0 Al "OFFICIAL_GENE_SYMBOL"E MEASHC} THOF step 1 Of| Af
Gene Bank No.& “EUCHH “GENEBANK_ACCESSION"S MEHSICE Step 2a O|A 2M3t= F9|
stH2 I Step 3 0| M “Gene List"E M35t Step 4 | A “Submit List"E +EC}

Analysis Wizard ,_‘.‘nt: T HRI -

DAVID Bicinformatics Resources, NIAID/NIH

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

AElEl oh e glS 1294_at
CIMulti-List File 1316 3t
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 (=.g.
Homo sapiens: 9606)

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

Generist @

L

1% 2-4. DAVID tool : Step 1 ~ Step 4
- 23 -


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

List sheet O|A MK} Sl F2 MEHSICHAE 2-5A). “List” Sheet O|A ST F(xAhE
HI|2[0 A 7= oo MEE FTXL| 7H==0|Ct. O|A|M= 269 7He| FHIAt
ZIAEE Y90 HOIHHOIANAM 7|50] & Tl 267 7HEHO| Functional Annotation £210|
O| &|ACH= 2|ojo|ct.

OFOF Current Background O 246t} St= FO| Ot CHE FO| LICHH XZF “Background”

Sheet O A| Bt2 B2 MEISIH "Use"E ZEIDHCHAE 2-5B).

Analysis Wizard

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
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
* 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 ***
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 i it iy Ganome Amray e Functional Annotation Chart
Maftymetrix Bsubtilis Genome Array e Functional Annotation Table

B W Asfymetrix Mu19KsubA

33 2-5. DAVID tool : Select Species

[=iNe]

= -

=, 3tHO|M Functional Annotation Tool & 2&2/5tH ZAnt7t L2CHAY 2-6).

-4 -



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
Current Gene List: DAVID_input 266 DAVID IDs

Current Background: Homo sapiens Check Defaults Clear all

B Disease (2 selected)

B Functional_Annotations (5 selected)
Gene_ontology (3 selected)
General_Annotations (0 selected)
Interactions (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

2! 2-6. DAVID results

DAVID 24 Zit & Gene Ontology Biological Process Z1tE 2Q15l2{H "Gene_Ontology” 2]
"+ BAIE 2850 Zut S €1 "GOTERM_BP_Direct’?| “Chart'E F+Z2CHAE 2-7). Input o
FHEXE0| FOlSHA #OIStE GO list 7t Lt2C 2 GO & SSHH QuickGO H|O|E{H|O|A =
AZEof Z4 GO 9o HMEE Zolg £ QUCk GO 9 Gene YULCHE ZEoH szt co =H
#HUAEE =og = UCL

- 25 -



Annotation Summary Results

Help and Tool Manual
Current Gene List: List_1 267 DAVID IDs

Current Background: Homo sapiens Check Defaults Clear All |

B Disease (1 selected) T
Functional_Categories (3 selected) st
B iene_Ontology (3 selected) 123 chart records
| GOTERM_BP_1 90.3% 241 | Chart | ) ﬁm
") GOTERM_BP_2 90.3% 241 | Chart |l O  oTerv_se_OIRECT mfismmatory response
| 0 coeRw_ep_DIReECT immune respanse
m}
— GOTERM_BF_3 §9-gn% 2 anj(Ich )| IE— () GOTERM_BR_DIRECT type I inierferan signaling pathnay
[ GOTERM_BP_4 89.9% 240 [ Chart | (1 GoTeRM 8P DIRECT celuiar response to lpopalysaccharide
M |m] GOTERM DIRECT positive regulation of Interfercn-gamma production
") GOTERM_BP. 88.0% 235 | Chart = e s — el
AL LT ; []  GOTERM_BP_DIRECT apoptotlc pracess
GOTERM_BP_ALL 90.3% 241 | Chart | [ GOTERM_BP_DIRECT response ta llpapalysaccharice
GOTERM_BP_DIRECT 20.3% ldlﬂ Chart " ] GOTERM_BP_DIRECT regulauan of from RNA polymerase II prometer In response T hypexia
O »_DIRECT negative regulation of inflammatory respense
) GOTERM_BP_FAT 90.3% 241 | Thart (a} , DIRECT positive requlation of chemakine production
) GOTERM_CC_1 93.6% 250 | Chart | ] ?_DIRECT chemotaxis
2 _CC_ ] GOTERM_BP_DIRECT cell proliferation
I coTERM_CC_2 93.3% 249 | Chart
) GoTERM_cCC_3 93.3% 249 [Chart | Gene Report &
) GOTERM_CC_4 92.5% 247 | Chart i
) GOTERM_cCC_5 83.9% 224 | Chart Current Gene List: List_1 L3
= : - 15
] GOTERM_CC_ALL 93.6% 250 | Chart g:;r:'xvi:ci‘gm“"d' Homo sapiens 34
'S -
% GOTERM_CC_DIRECT  93.6% 250 | Chart
) 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 =
) GOTERM_MF_2 88.8% 237 | Chart CXCRL CX-C molif chemakine receptor 1(CXCR1) G
CXCR2 C-X-C motif chemokine receptor 2(CXCR2’ RG
NFKBLZ NEKE inhibil zeta(NFKBIZ) RG
NLRP3 NLR family pyrin domain containing 3(NLRP3) RG
TNFAIR3 INF alpha induced protein I(TNFAIP3) RG
TNFRSF10C TE I ptar ily_ member 10c(TNFRSF10C) RG
TNFRSF1A INF receptor member { A(TNFRSF1A) RG

1% 2-7. DAVID tool : exploring Gene Ontology analysis result

0|t 2 WHOZ pathway AUE QI8 2™ KEGG_PATHWAY database 0ilAf =8 Pathway 7t
. Z} pathway E F+EH pathway D122 &lg = QUCt pathway DO &

Lt2Chad
BAIZE 5O = FEXAZE input FHA & oY pathway Of 20{st= FHXOIL), FHAE
SEoIH RHA SEZ XM & & UCh

; Functional Annotation Chart
Annotation Summary 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

@ Disease (1 selected)

N . Rerun Using Options | [ Create Sublist |
@ Functional_Categories (3 sele

O ontol e 32 chart records [E_ Download File
ene_ontology (3 select m

@ General_Annotations (0 select _@ EGG_PATHWAY gnaling pathway ?m %y

Literature (0 selected) 0 KEGG_PATHWAY Anookosis RT s 20 1.664 1282

&, Main_Accessions (0 selected) KEGG_PATHWAY Ostacclast diffarentiation RT 11 41 18E4 1262
athwa 'S (3 selected) KEGG_PATHWAY Influenza & RT 12 45 ases 2362

T4 8BID 7| KEGG_PATHWAY Leishmaniasis Rl & 7 26 2283 7762

4 BIOCARTA 16.9% 45

(] EC_NUMBER 26.6% 71

KEGG_PATHWAY 49.4% 132

‘D REACTOME_PATHWAY 59.2% 158

@ Protein_Domains (3 salected) )mw (o )

@ Protein_Interactions (0 selected)
@ Tissue_EXpression (0 selected)

~E|Im
-h-

-l
\\ﬂ K

Mg

Ll =
13 2-8. DAVID tool : exploring Pathway analysis result

DAVID 42 input o REAS0| F2SHAH &3 El= GO, pathway 52 &457(0| 7&¢t
MO e |FTXEO| #HE|= GO, pathway ZH ANtE LR 7|

tool O|Ct. &, input Bt &
M2 71 HALEE GO, pathway & ZIH0f| LIX| F=Ct EDH input
A

{20 input A &
FHAte| 71 MoH 2

x
ruﬁ
B
N
£
o
P
H
o
o -



Q2t Z0| GO, KEGG & 29| chart & Z&5t Z1t HO|HE =olg += AL, ExDEGA
GraphicPlus 22 “Functional Annotaiton Chart"E £#2|5t0{ ™A DAVID ZItE =olgt 5= UCt
ag 2-9).

DAVID &4 ZME W HFEO XMESIZHH, GO, KEGG & Z2&9| chart & &AM LI
A& 2-7, 2-8) EE= “Functional Annotaiton Chart"S ZE2I8jA L2 ZAtA0|A Download
File @38 OIR2 RER HE S8 £ OE 0|E2=z NEHES MESIH DAVID Reults IHE S
ChR2EE 22 &= QUCHAY 2-10). CHREE EH2 DAVID Z1t MYUE Jef= =Msts SHH2S
'2-2. EXDEGA GraphicPlus & O|8%t DAVID Zut J2i= =Hd'of dEx|of UL

Annotation Summary Results

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

Disease (2 selected)

E Functional_Annotations (5 selected)
B Gene_Ontology (3 selected)

E General_Annotations (0 selected)

E Interactions (1 selected)

E Literature (0 selected)

B Pathways (2 selected)

E Protein_Domains (4 selected)
Tissue_Expression (0 selected)

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

Combined View for Selected Annotation

Functional Annotation Clustering

Functional Annotation Chart

Functional Annotation Table

1%l 2-9. DAVID All data Result

& david.nciferf.gov/chartReportjsp?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
B EICTOET RN o 2= o
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 R @ 16 60 1.BE-5 8.4
[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

gl 2-10. DAVID data download
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DAVID Ol M= |7 Xt 2 7§ 0|4t EASE score 0.1 O|SIE default 2 24310 0| 7|=0f Xatst
ZME EOELL option O|A O] 7| &S XFGI0] 2[AEE O & = ULCL DAVID &4 Z1tol Zt

=
g=2 DAVID ZH|0|X|2| Help and Tool Manual 0| XkA|S| B[O JCHAZ 2-11).

Annotation Summary Results

Help and Tool Manual

Current Gene List: List_1 94 DAVID IDs
Current Background: Homo sapiens Check Defaults V| Clear All

@ Disease (1 selected)

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

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

Maximum EASE

Gene list and population Minimum number of genes for Soareysue

background being analyzed the corresponding term

M f
Functional Annotation Chart AU Rt

record per page
Current Gene List: demolist1
Current Background: Homo sapiens
171 DAVID 1IDs
8 Options ~
‘;Count Threshold 2 .. EASE Threshold 01 - # of Records Displayed 1000

[ RemnUsingOptions ][ CreateSublist | ~====~ee__

0 SP_PIR_KEYWORDS BRI —

O SP_PIR_KEYWORDS alycoprotein BT ommm— 51 29.8%  4.96-8

O GOTERM_CC_ALL iracelilar cegion Rl 32 18.7% 1167

0O SP_PIR_KEYWORDS aternative splicing [:1 g 49 28.7%  6.4E-6

0O SP_PIR_KEYWORDS he rotes RI = ? 4.1% 1.1E-S

0 SP_PIR_KEYWORDS direct protein sequencing RY mm 33 19.3% 1.26-5

O SP_PIR_KEYWORDS ghesphondation BRI 31 18.1%  1.6-S

0O UP_SEQ_FEATURE signal peptide Bl a7 27.5% 3.7E-5

| SP_PIR_KEYWORDS matalioprotein RI = 8 4.7%  47ES

O GOTERM_BP_ALL mical I Tm — 14 8.2% 6.1E-5
Original database/resource Enriched terms Related Term Search  Genes involved Modified Fisher Exact
where the terms orient assodated with your in the term P-Value, EASE Score.

gene list The smaller, the more

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

& 2-11. DAVID Help and Tool Manual
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2-2. ExXDEGA GraphlcPIus o|%t DAVID Zut 2= =Hd
ExDEGA Z|ZEQ| ExDEGA Graphic Plus Start HES 250 T2 g HHsICH (A &2-12).

21 v
A s c o 3 F G " | ) 3 L M N o ’ Q &
v X v X
vilter: 28028 Told change p-value Average of normalized data (l0g2) Normalized data (log2)
View All Data ' DEG Ansiyis
o Cabeginy i D Genesymbol | B/A  C/A cm 8/a <A < a ® c a a2 a ” w s e

3 14186 0819 059 0655|0323 0018 1608 1n 0845 1564 1369 1865 1631  1LM9 129 () anas Grapn
4 2 A18G-a51 1.089 1307 1 oM oo 0.5 0an 03 083 016 021 051 052 01s9 et
s 3 AICF 0.388 1061 1m0 o 0.017 0.000 0102 0000 0000 005 0000 0000  0.000
6 anm 1.050 1077 1,026/ 0.759 0.288 0.223 0.293 0.330| 0231 0.330 0.200 0.642 0091 oon ) Sutecand Gane Piot 10 input)
7 5 A2m-as1 1610 1405 0sn o020 oo 043 L2 oss 033 o7  om  1Lm 0517 oz ) s o Wbl
8 6 A2MLL 1019 1058 1.038] 0463 0267 0.021 0043 0.102f 0.000 0.000 0063 0.055 0.000 0.088 =
° 7 aame1 0953 0.999 1.049 0.549 0993 0.103 003 0.102/ 0.000 0.29%0 0.000 0.000 0.09 0.000 Ol
0 8 AJGALT2 1137 0.959 0843 063 0734 0.163 0348 0102 040 0002 0000 0001 0001 0862
" 9 MGALT 0824 0203 0000 0.280 0.001 1744 0218 0564 0000 0001 0002  0.000
2 10 A4GNT 0937 1.005 107 0 oses 0.09 0.000 0102 0000 0000 0266 0000 0000 0000
3 11 AR08 0.502 0.968 1om{ om0 0149 0.000 0102 0406 0001 0000 0000 0000  0.000
" 12 Aras 1138 0.749 066 oxs  ooa 2892 3183 207 3136 27755 m2 2813 32m 1an
5 13 AacS 0592 osss 0002 1229 L2 2283 1510 1210 oS 1276 112 082
1 14 AACSPL 1062 1073 1o  oms  oae 0.000 0.085 0102 0000 0000 0000 0038 0000 0157
7 15 AADAC 1.000 1on 107 1000 0a62 0.000 0.000 0102 0000 0000 0000 0000 0000 0000
. 16 AADACL2 1.000 Lom 10m{ 100 0ae 0.000 0.000 0102 0000 0000 0000 0000 0000 0000
° 17 AADACL2-ASY 1000 103 107 oms  oaes 0.000 0,000 0102 0000 0000 0000 0000 0000 0000
» 18 aaDaCLY 1.000 o7 107 1000 0ae2 0.000 0.000 0102 0000 0000 0000 0000 0000 0000
2 15 AADACLE 1000 1073 107{ 1000 0182 0.000 0.000 0102 0000 0000 0000 0000 0000 0000
2 20 AADACP1 1000 1073 1073 1000 0162 0.000 02,000 0102 0000 0000 0000 0000 0000 0000
= 21 AADAT 1012 037 0000 0.001 o018 0891 0001 0001 0000 000 0053 0000
x 2 AneD1 0581, 063 0003 0001 2405 162 1567 2299 2501 2412 1699  17% 1339
s 21 aacas 0817 1215 1s:2{ ooy oo 2768 2412 boe9 2306 278 2607 251 2488 2404
% 24 AAKL 0.916 0.821 0897 o668 0208 2.108 157 L] 178 23 2157 2382 L8 1663
7 25 AAMDC 1380 1788 0503 0186 0025 1367 2392 2205 1883 1038 0997 1612 2092 29%
s > A el ond  ose o am ams 2| ass s 1 34 am Ao
3 27 AANAT 1022 1035 10020 073 osw2 07 0206 0223 0233 0266 0000 0206 0060 0338
0 28 AaR2 o 0s2 oo oo 2875 202 1ess| 3033 2943 2603 2209 2408 267
3 25 AaRD o816 0.601 077,  osm o 0.837 0543 0102 023 0as2 148 o519 022 077

& MO O R 2 30 AARS 1515 [NESH 1657  oas2 0.031 2139 2739 3.467| 3.067 1443 1.084 2122 3011 2928
3 1 AsRs2 1306 1510 1157 ooes ooz 067 1059 1269) 075 086 0% 1145 1168 0846
u 32 AARSDL 0.869 0610 02 047 0000 255 2331 1840 255 2307 2584 179 2540 2593 Chatbot Connect

sene Category Settng T —— = s e : e e 2 i, e

13 2-12. Execute EXDEGA GraphicPlus

oQl 33Ol 471 ¥ & 'DAVID' B0|A DAVID Graphic 242 d8& 4 QUCt DAVID Graphic
i

| 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 s|oB/A
———=10c/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
@ 6P acc O MF [0 KEGG
TOP 10 -
Color scheme i Blue v
Show Graphic Chart
Save Graphic Value as EXCEL

A3 2-13. Select DAVID tab to execute the DAVID Graphic Analysis

DAVID 4 ZntE Jdefj== X|=3st2{™ DAVID result T2} DAVID input O] ZR3}tCt,
DAVID result 2 '2-1. DAVID 24 £& 0|&2%} Functional Annotation 24'0|A X Zst DAVID

29



miXel] mixel] o] o TTLOI ol
Z1} D2 O[Ct. DAVID result Tt Qtof| A= LHE2 18 2-14 1F ZC} O] MU0 U= Term,
. . o o —
Count, P-value, Fold Enrichment &5 O|23%l0f =7} X ZHEICt
Cateqo Term Count % PValue  Genes List Total Pop Hits Pop Total Fold Enrichment  Bonferron Benjamini FDR
gory P P U]
GOTERM_BP_DIRECT  G(O:0055114~oxidation-reduction process 36 1643836 2.70E-14 D3YZE4, PE 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 P0O4117, 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 Q9DCS0, C 203 44 18082 2429287953 1.62E-09 540E-10 2.30E-09
GOTERM_BP_DIRECT GO:0008152~metabolic process 28 1278539 210E-12 P19157, P5 203 463 18082 5386758025 237E-09 5.93E-10 3.36E-09
GOTERM_BP_DIRECT GO:0006629~lipid metabolic process 24 109589 1.96E-09 P51174, Q¢ 203 439 18082 4657458386 222E-06 443E-07 3.14E-0§
GOTERM_BP_DIRECT  GC:0006810~transport 48 2191781 3.28E-08 P04117, 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 20.1134594 0.001191 1.70E-04 0.001689]
GOTERM_BP_DIRECT  GO:0070527 ~platelet aggregation 7 3.196347 3.70E-06 Q971Q5, 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, D! 203 23 18082 19.36388948 0.120415 0.014155 0.181743
GOTERM_BP_DIRECT  GQ:0015671~0xygen transport 4 1.826484 1.56E-04 P02089, PO 203 10 18082 3562955665 0.161483 0017458 0.249389
GOTERM_BP_DIRECT GO:0006749~glutathione metabolic process 6 2739726 2.12E-04 P48774, P1 203 49 18082 1090700714 0213205 0021563 0.339389
GOTERM_BP_DIRECT  GO:0051791~medium-chain fatty acid metabol 3 1.369863 3.70E-04 Q9DC30, C 203 3 18082 89.07389163 0.342104 0.034291 0.591879
13 2-14. DAVID output file
o Tlol 2 ko)
M, Import DAVID Result OfAf DAVID Result LtYZ MERSICE 2|0 ofzf MEZXZ0|A
=] H ol = S ol it
DAVID 24 Al AFSEl input THYS TS [f O|SYE ZUM SYSIEE EXDEGA HEEO|
. . o . o .
X8% Fold Change #f, Normalized Data (log2)Zt, P-Value @t W Hlm=ET MEAZ A &0}
ko) mxe SO Ie) e
StCHAE 2-15). Input Lt ORNZEX| 2 HjW 2 1 7H2H MEiSIDH AR B8RO 7[&S
-+ o o .
M 8K &2 B2, Fold Change 2.00, Normalized Data (log2) 4.00, P-Value 0.05 2 Xt& XM EE=IC}
B 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

13 2-15. Steps for Create DAVID Analysis Graph
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Count of Gene & ME#SID
x7f*h_ FHXL, 7*-’*-5}% XL -?—7f JEHEE G EICH

.
B

olC

e (= =20 =1 Xtk A
IHEE AL T, Graph Type 0|M 4 SR/ =& HEL =
B ExDEGA Graphic Plus v4.1.1 = o X
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 sarme with
the condition for ExDEGA DEG analysis,
Fold Change Select David Input Column
2.00 |@B/A
ocsa
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 | Blue v
Show Graphic Chart l
Save Graphic Value as EXCEL

13 2-16. Result of Graphic Chart

O_ll_ o
X W 4 ot

Show Graphic Chart

FHAE 2-16).

or pathway)Of|A| &
-17). 32 2-16 9

“Log10(P-value)

30 35 40 45 50 55
G0:0006955~immuneresponse
60:0006954~inflammatoryresponse
G0:0006915~apoptoticprocess

60:0071222~cellular responseto lipopolysaccharide Freeney

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

00 25 50 75 100 12s 15.0 175

Count of Gene

Up Count
mmm Down Count
PValue

Biological Process
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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

33 2-17. Result of Graphic Chart (Count of Gene)

Bubble chartE &5t Show Graphic ChartE& +E2% Zf GO (or pathway)2| p-value, Fold

enrichment 222 =7} XM EICH (O212-18).

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 | [ J
G0:0045087~innate immune response [ ]

G0:0006935~chemotaxis °

3 4 5 6 7
Fold Enrichment

33 2-18. Result of Graphic Chart (Fold Enrichment)
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P-value & ME4St3L Show Graphic chart & S &5t 2t Term OFCt 3 E5t= p-value A2 2
9o 2ef=or A EEIChad 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)

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

RadarE MEASID Show Graphic ChartE +2M 2 GO (or pathway)2| Fold enrichment #{2 2
agi=7 &g E ChaE2-20).

% Figare1 - o0 x

N
GD/00507286~negative regulatiop! of inflammatary response GO:000695 3 immune response

60:0030583 ~neutrofil chemotasis G0:0006915/ apoptotic pracess
/

e
G0:0032729~positive regulation of interfecon-gamma production  GO:00071 sﬂ’riu epter signaling pathway

a2 +al= @

1% 2-20. Result of Graphic Chart (Radar)

DAVID IDOA ONS Ei5HEH DAVIDS ngH=”
TermBt &3 EIC} Graph Cateogry+ input?t DAVID
Category® ML, 3522 MEiE £ QCHAE

P &0l &1, OFFE EistE 1R Lo
=4 21t HolE oM siEdte
2-16).

ToP OlME I IOl ABE ZD 2AES +E MuE 4 Utk ok M

o
H|@Z 80| DAVID result LtAC| Ztgtar SH ALtx|0f DAVID &4 =& ¥ Of DAVID
result THAOA &2 n 7H9| 2[AEE A2 =g X =st= SMOICH 2 JHOIA 40 74
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N= = = ol [o) X=X
MRS sM8E MUH 7tSotH, MEAE BRo V=S HEOH| ¥S
_ = o
1022 AFECLE d2[1 Color scheme & 0|83t CHE M-S HEA|
B ExDEGA Graphic Plus v4.1.1 = o X
ExDEGA_Sample_Data_v6.0.xlsx
GUI Control
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

33 2-21. Result of Graphic Chart (TOP, Color scheme)

o

—

OAlZ Type

Count of Gene, Graph Category 2|

=13

i=]
o —

2EME M= o A 20| MEAECHAEY 2-22).

x

=
Ij_l_

o

EH =
EHS

ta1, TOP

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

-Log10(P-value)
3 4 5

Up Count
== Down Count
Pvalue

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

Molecular Function

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

.||'|| ||||”|||H N

60:0030667 secretorygranule membrane

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

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

Cellular Component

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

G0:0007166~cell surfacereceptor signaling pa(hway
GO: 0032729~pos|twe
GO:00!

response
00045008 positive requlationof apoptatic process
:0045087 ~innateimmune response
GO:0006935~chemotaxis

Biological Process

T 'l 0

60
Count of Gene

80

100

18 2-22. Result of Graphic Chart
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Opx|2to =, ™ Of2fQ| “Save Graphic Value as EXCEL'S S&|stHM d2fZof ALEEl LE0|
Excel%“il 2 NMYEL

O] Z1} m2 DAVID Result(& 2-23), Gene List & Fold Change(ZL& 2-24)2| 27§ ©SZ O
F0{X ULt DAVID Result BOM= 2= H|Z0f| 0|8%t DAVID Graphic 2410 Cigt T HH ¢l
Z1tZ40], Gene List & Fold Change E0iA= 783t Top CountO Al Fo|0Jst ALgtE EQ
Gene List2t Zf gene?| fold change Z1tZt0| EA|EICEH

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 regulation of cell migration 127 48 24 24 "11.794173563832496 37.14452140747271
6 " 0001525-angi 134 38 20 "8 '8.849297530406657  24.057940473511444
7 0050919~negatlvechemutaxls 21 19 8 i "28.23347307320219  23.97814634517612
3 0071526 pl hway 22 19 11 E "26.95013338805664  23.251333489938407
9 0007 integri diated signali 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 ion involved in axon guid; P4 Mo "1 8 2470428893905192  22.01361832716083
12

13

14

15

16

17

18

19

20

21

David Result | Gene List & Fold Change

3@ 2-23. Result of Saved Graphic value (Tab 1 : DAVID Result)

A 5 < o 3 3 i s x L M N o 3 a R s T v
0001764_FC_rovral crest cal] 0001755 FC ba77~call migrd 0016477_FC e mgummq 0030335 FC |1525~angioger| 0001525,FC [3-~nogative chel_0050919_FC_phorin-plein i{_0071526_#C_fin-medistad sid 0007225 FC [411~axon guid 0007411_FC |of avon axtans| 0048543 FC
ss7eszes NRP2 S6702913 EFNAT 142713802 NRPZ e702313 NRP2 6702913 FLNA es0819717 1 1201288725 WNTSA 2431086 WNTSA
0540041504 EDN3 095531516 CsPGa oRo1 1023817663 FGFRT 01416252 SLITT 1027894843 SEMASA 0575121774 TGRS 0313818868 CDKSRI 0825573828 NAP1
0950597263 NRTN 1029266219 5BC4 PocrE 1352565508 CAVT 1.003423852 SLIT3 0996503173 SEMAGA 1.096763042 TGE2 0738046765 EFNAT 1.083013992 SEMASA
0991672245 ERERs 1008208316 RARTA o76731EE38 F2RLT 2677534126 ACVRLT 0835068183 APOAT 0977552588 SEMAGC 1178436205 MGE3 063047126 PAXEe 0950597263 SEMAGA
65055313 KITLG 93058364 DC2 1143312051 DN 096739145 EFNAT semase 1148306973 SEVIAGD . 9 12 6161 sehia
1045138762 GONF 1008743845 TGA1 0641665032 FER 1118601507 Wasr2 1145019447 SEMAGG 1145506575 MoAM aus 0535657218 SEMAGD:
0926776102 SOXE 022658924 TGRE2 0957342525 CxCL12 0864461 EPHES 1018347482 SEMAGF 1145019447 SRC shi 0997912483 SEMALG
ca72765203 Sk 0997912483 CULZ 1203301053 TaFa1 0647669032 PTEN 088173207 sEMAZG 1015347202 cuLa Tere2 0957342529 SeMasF
4343075 FaMBID 7512177 BRRX 8296325 SEMASF az9632s P2 Lamez semals
1536416338 EDNRE POPKI 0586780604 EPHET 09810733 RACT 0577553588 ROBO SEMASF
NDE1 1015347482 NREAM 1027867226 sEAZE 1222727732 GATAR semazt
stoR1 oz 0810711274 SEMAZD semaD
Tiawt stpR1 \iaac seMadc
059123508 SEMASE RHOA NG 2405732565 SEMAd 2205734565 MGAV. seMads
1160999121 Gax2 BToRK ez e osse72067 SEMAIC osse72267 MGR7 semasc
semazs ss2s sevase 0960108825 1L semazs
. SEMALD emaaD 1.563044066 FCER1G semaD
1070568168 SEMAZE PIkac SEMAZA 0526246442 SEMAZA osas2d4ss vk SEMAIA
2 MaTNZ 1335575894 Lame1 e semaza 1205042398 SEMAZA 023392 MTGAT semazn
21 [ 15 |peoxas 1020375388 st R None B _
22 % s AnGET! N None z vax ,
[ 21 Jsamz 0255445416 ELP3 1788367568 SOK17 N Nens B os3e4e3Es2 PTPRO 1258552246 _
a2z waa 09590691 EFNET os7I637ETE RET 0947689347 FG R Nene z 1574332600 FEzF2 ossas72s7a _
s[5 ean csea7 LeF1 39668974 LTI 1130235241 None B sazsan1 seMagA a783042 _
[ Joos os71637816 I5L1 0497540011 LYV 1335519894 FNY u None B 1082516382 EPHAR
o[ 0072592812 COROTE 0718684245 TaFERT 1583468185 TGRER Nens B 1157167212 SEMASF
2 2% 1010452192 SEMAGA 1074769832 PODXL 1138712563 ACKRZ R Nene z 17173156203 CNTNz
[ 2w 1795200611 SEMAGC 1795200871 PIKICD 2087214258 MYH3 u None B 0833151231 RELN
02 1255145722 HIFIA 0302931554 SHaKEP1 1055936222 SUNZ ogst66TI21 LEP None B None ez ,
[ > 1125906979 LaMC1 1.069478363 LEF1 1483036266 VEGFC N Nens B Ners a1 ezl
a2 30 1012010891 1128 1002420763 HGF 119231008 HIFIA Nene z Ners Mvi10 128797351 _
53t 1178523356 MMP1A 0606333138 VEGFA N None z Nere N ,
sl n 0537120833 SEMAAF 1160885157 SNAI1 0253511999 PECAM u Nons B Nore N ,
F N ca25572826 SEMALC 0345040201 NOTEH1 2361637016 AAMP. R Nere z Nere R ,
[ 34 0861982023 SEMALE 1096392148 SEMAGC 1778436305 seTD2 Nens z Ners s _
D sematD 0528851683 JAM3 N None z Nere N ,
236 HR28 1145506573 WNTZA 0513240858 _ Nons B Nore N ,
[ 37 7 seaan 1014010591 SEMAA 1205043298 _ Nere z Nere R ,
w0 P 1745019247 _ Nene s None z Nene s _
o 7_ osto71127a N None z Nere N ,
2 1.006495308 _ ose2sseste N Nens B Ners N ,
P 0863511201 _ 1169865317 _ R Nere z Nere R ,
| a2 115850563 _ 240973569 _ s None z Nene s _
a4 0586780604 _ 0891487669 _ N None z Nere N ,
i 1352123224 _ 1565044066 _ N Nens B Ners N ,
a7 45 1023241608 _ oas7709502 _ R Nene z Ners R ,
I 1005176321 _ 1208043398 _ u None B Nene N ,
a7 1135320835 _ 0804501866 _ u None B None N ,
so[ 48 Junk 1036403012 _ None , N Nens B Ners N ,
David Result | Gene List & Fold Change <

1%l 2-24. Result of Saved Graphic value (Tab 2 : Gene List & Fold Change)
(o] 332 AEXI2| o[sHE =7] flsH AUQE +=HE[RCH,
AN MEE o= M SFo| Eo|X| = Zo] FHlLL)
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3. Clustering heatmap analysis (ExXDEGA GraphicPlus)

Hierarchical Clustering Heatmap2
Zto] QARM, QAL 7to| SAS WHS ) AMBSHCE

AMHEE 78S E Sample
ME{O| M= Heatmap (FHE Ao
AARZY HOIEH &)1t Dendrogram (HAEH ZSHAHZ)Z X Hierarchical Clustering
Heatmap= d2|= WHES AYSHC)

—LJ
rx
=2
rot
40
4
ric _g._L
1o
me
rot
40

Hierarchical Clustering Heatmap 2 EXDEGA GraphicPlus € O|83t0] EM% 4= UCL ExDEGA
GraphicPlus & O|&3t7] 8iM BXN siEd Z=IWEZ ACE ExDEGA Z|ZEQ| ExDEGA

GraphicPlus Start HE2 226t0] Z21MZ SEA|Zl F|, Clustering Heatmap ®2 = &5t
ZH|etCHE 3-1).

B ExDEGA Graphic Plus v4.0.1 - a x
ExDEGA_Sample_Data_v6.0.xlsx
DAVID 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

33 3-1. Select Clustering Heatmap tab

Clustering Heatmap2 M %f2 I8l input Datas 3A F7tX| HAC 2 0|8 = QULCH
GraphicPlus7} @145t ExDEGA report2| FX| dataZ O|&3t= Default Data2l Third Party
SupportO| A export$t Selected Data?t QUL

Default Datag O|&dt= 4%, 1~72| WdEZ MAX Clustering Heatmap= 2|A ECHAE 3-2)
10|M= QIAEl EXxDEGA HEEE HIE S Z, DEG 24 7|= 8 DEG &M 7|8 XEZ Fold

T—T= o=

Change ¥Z &S XAIEstA ECh AABXIZ HEO| 7|FS X EO}X|

T= M8 %S Z<, Fold Change
2.00, Normalized Data 4.00, P-Value 0.05 £ Xt& M&8E|H Fold Change ¥E &2 AND/OR 7|

s2 o o JHe| M3 7IEE S+ H8Y + AL

= JT1T T
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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 : — Se
P-Value
0.05 ] @®aD O onR Hangs
[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
Oraw Heatas

173 3-2. Steps for Create Clustering Heatmap

20 = 101N HESH 7| &2 HIECSZE, A Clustering Heatmap2 12|14t St HO|H ZHEH
= ME4SICt ExDEGA BZE R%(Group, Single)0l 2t Group BH|ZE0 A= Fold Change,
Normalized Data(z-score), Average of Normalized Data(z-score) Et® 0|, Single 2H|ZEO0|A+= Fold
Change, Normalized Data(z-score) Et0| M-S EICt BHHSIOXt 5t= EtYS MEASH = & 3-3
o Zo| Etol siEste ME 182 MY = AUCE O] W, StEH| ‘Select All Data Column'S
MERSHH S Tote EtYO| EXste ZE ME 182 A0 MEi/MEd siEE 4= UCE

T, AF2 X7} Normalized Data(z-score), Average of Normalized Data(z-score) &M S ME4SIE 2t
&, 30| 8 ME OES =7t 27 0|52l B2 z-score?t MEE[X| 9411 ExDEGA ZEZEO0 =
S12l Oo|E 2 OHZ HE3}0] Clustering heatmapO| Ed&[L| O] MS [2IsOF shCt,

Select Clustering Column

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

1B
i C

V& Select All Data Column |

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

30 M= Clustering Heatmap &40 X&% Display option2 MElg 4= JUCHAZ 3-4). Sample
clusterS MEHSIH LHO| FAtSH H{nAxY E= ME 7t9| dendrogramO| 24 EICH Gene
cluster& MEHSIH 20| XL 72| dendrogramO| ZHM EICtH Gene nameg2 HEA|SHH RawOf
S Edt= gene symbolO| HA|EICt T, HoE RFEXIE 807 0|4 ¥ BR0= gene symbol=
HAIEZ £+ glch
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Display Options

Sample Cluster
Gene Cluster

[l Gene Name

18 3-4. Set a Display option for clustering heatmap

40| M= Color schemet Heatmap OIC} 107tX|Q] 7|2 SMES HZsHC}

AMEAZH B2 SHS MESHA| 8 3%, 'Virdis' §40] 7|22z S
oz MEHSHX] OB input fileQ Z[Agfut

MIN(E|AZhH, MAX(ZICHZH &

59| Set Range= O|O|E A HEE &785t= A

Ztiare 2 Xt& HEECL Set Range 9

StATF 2SR, AFEAE Jote HAZ/AUUSE 28

Hanga
[13Set Bange MIN MAX

Draw Heatmap Save values

13 3-5. Set a min-max option for clustering heatmap

62| Draw Heatmap HE2 2 Hierarchical Clustering Heatmap
de

6). Zt heatmapl| Z0| EA 2 L
cluster)2 EAlSH Zuto|Ct 2Z0| EA[E dendrogram2 ®HAL 2
QALE HS0| SAFSH Z{0|LC}

—

ndrogram H| W&} &

=t
1n
e
N
o
i)
0z
|o
Hu
>
I
rn
>

St 18 3-6. a heatmap2 st ™ eatmapO|0{, & 3-6.b

=
heatmap2 min-max #{2 M85t MZHEl heatmapO|Ct (Z+ Jef= 2AZF HETHO| legend 240

M AO|EE =olg & AL
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"E'.‘ Figure 1

Group
- A
= B
- C

Normalized Data(z-score)

a.
Normalized Dﬂ!n]l.a'KDrEJ
b. o a 3 3 a a a = u ©
173 3-6. Clustering heatmap result
72| Save Values HHEZ FE2H Clustering Heatmap= THS [ A% valuedto] A= XNZ
ZIC} O] [, Save Values= Clustering Heatmap= MI&HSHX| 4ozt THE 7|&E, ZHY 7[&E
£ Mg MEIE, Clustering Heatmap2 X 8T MZ 1852 Mesi® Zmge wors 4
QUCh 242to| 242 KHBID Save Values IES £2& ZQ, ZUS HOIs17| QI3 ZAnyo| =
Mg 3-7) Of ZUHOM 'OKE F+E W 20| AEX7E ot /IX[0f xisx HA o= MYELE
i Saving value options 3¢ || Saving value options 4
OPTIONS OPTIONS
1. Filtering Values 1. Filtering Values
- Fold Change :2.0 - Fold Change :2.0
- Normalized Data - 4.0 - Mormalized Data : 4.0
-p-valus- 005 - P-Value : 0.05
This Filt o diti v to - [B/A - This Filtering conditions apply to : ['B/A,']
- ||5 fliering condl IDnsIappy o [8/A] 2. Clustering Heatmap Columns
2. Clustering Heatmap Columns -[AT, A2’ 'A3', 'BT', 'BZ", 'B3', 'C1', 'C2, 'C31]
-TAT, AE_, A3, BT : B2, 'B3, 'C1', €2, T3] - Set a min-max option : True
- Set a min-max option : False - min & max value - -2, 2
[ ok ]| cancel | [ok ]| cencel |

13 3-7. Confirm all conditions for saving values used to create clustering heatmap
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— - - - . 3 it -
S TUS OISR, ALBKIF XIHE Clustering Heatmap X8% ME 150| CisyA
" o
Clustering Heatmap2 13 f ALE%H 40| MZTEO QUCH EDH AREARZE MIN, MAX S48 At
o " "
8% 4% AAU2 MIN U2 E, ZZE MAXULE N E0f MEEEE Folsof oot (28
— "
3-8, AE0| =EMoz HAlE 252 E2g/XE0l A7 X8 22 Ao M
NS LIEIHAZ)
A B c D E A B [S D E
1 GeneSymbol |  B/A | oA | B || |1 GeneSymbol |  B/A | oA | B |
2o |ADGRE3 204741024 2073376243 0025966003 | |2 |0 |ADGRE3 2 2 0025966003
31 |ADH2 1537040041 -2253850295 -0.716801254| |3 |1 |ALDH2 -1.537049041 2 -0.716801254
42 |amical 1385026346 1413002963 0028066616 | |4 |2 |AMICAT 1385026346 1413092063  0.028066616
s 3 |ANTXR2 1190472629 127486025 0084387621 |5 | 3 |ANTXR2 1190472629 127486025  (0.084387621
64 |APBBIP 1438668675 1456716586 0018047911 | |6 4 |APBBIP 1438668675 1456716586  0.018047911
75 |APOBR 1252026787 1792222798 0539296011 |7 |5 |APOBR 1252026787 1792222798  0.539296011
8 6 |aQp 1185876044 14005746 0313695656 |8 6 |AQP9 1185878044 14995746  (0.313695656
97 |ARHGAP2S 1849565540 1463314624 0386250925 | |9 7 |ARHGAP2S 1849565540 1463314624  -0.386250025
108 |ARHGAPY 1121902670 1289058064 0.167156285| (10| 8  |ARHGAPY 1121902670 1289058964  0.167156285
119 |aTPIB3 017592617 1279867725 0262275108 | [11[__ 9 |ATP1B3 1017502617 -1.279867725  -0.262275108
12[ 10 |B3GNT8 1304915258 178003738 0475122122 (12|10 |B3GNTS 1304915258 178003738 0475122122
1311 |BASP 1540191899 186853178 0328339881 [13] 11 |BASPI 1540191899 186853178  0.328339881
14|12 |BCKDHA 1135843533 -1289436933 01535934 | |14 12 |BCKDHA 1135843533 -1289436933  -0.1535934
1513 [BCle 1243655421 1390589701  0.14693428| |15 13 |BcL6 1243655421 1390589701  0.14693428
16|14 |BLVRA -1600398178 -1710154094 -0.100755915 | |16 14 |BLVRA -1.609398178  -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 |CCPGI 1035507227 1481048011 0445450784
2018 |cDi63 1250050238 -2668497500 -1.408547271| (2018 |CD163 -1.259950238 2 -1.408547271
2119 |cD4 72118667 3377724913 -2205606246 | (2119 |CD4 1172118667 = 2
2] 20 |cp4ab 1009085765 1236811337 0227725572 (22 20 |cD46 1009085765 1236811337  0.227725572
23] 21 |cDes 1475204601 2556510409 1081305808 | (23|21 |cD6s 1475204601 2 -1.081305808
24 22 |cDe9 3480771037 4496600244 1006820207 (24| 22 |CD69 Z] 2 -1.006829207
) 1077319481 2915110714 1837791232 . -1,077319481 2 1837791232
Save without 1966743553 1804878193  -0.16186536 Save with 1966743553 1804878193  -0.16186536
min-max 1843939211 1352696295  0.491242916 min-max -1843030211 1352606205 0491242916

173 3-8. Examples of saved value file for clustering heatmap

(0] B2 A8Xtel O[sHE 71 fl3 YU2AZ +HEAUSH, MM MYE DA = LY SF0| Ho|X| = HOo| FHYULCH)

Selected DataE 0|8&3%t= 4%, EXDEGA reportO| Al Third Party SupportE &3l Export?t input
oS GraphicPlusH| Upload $HCHAE 3-9). 3~72] IHH S A Clustering Heatmap= 12| A

oA 3-2).
elected Data
Search

Color scheme

T Viridis v
Aanga
[ Set Range  MIN MAX

Draw Heatmap Save Values

3% 3-9. Selected Data - input upload

S 0|83l EME £z QUCH Mev T2 134

Clustering heatmap& MeVets ZE21H =
#H2 MeV manual (Download Link)Of| A 2QIst 4= QICt

O Clustering heatmap2 2Hdste &
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http://www.e-biogen.com/analysis/%5bEbiogen%5d%20MeV%20manual%20(Heatmap%20Clustering).pdf

4. Principal component analysis (EXDEGA GraphicPlus)

2 ¥MHO|M= pCAO| Cizt O|21F PCA2D/3DE 12|= HWHO| CHsf HHBICE PCAE Sample
=]

Ho| W QAtYS 20Ist7| st SH2Z (Clustering Heatmap It= CHE2AH| Sample Li2| | Xt
A Loigte 7|gter RMEIC

4-1. PCA (Princial Component Analysis) 0|2
PCA Essential Description.
PCA = Fd& &4°9

Ho| =2 JAE HOHE BAMIFZE /XL AdH E) AlA MAH
HOIE = XEs =20 50

Fe FOol B Y229 HAIY(= F2 FE ) T2 EWSH
PCA & YA M HiQt Z0| Sample O Hf A& TA | LHZ A2 Sample

te] fFAMEE "olstie ez EME  FAHTICE Human RNA-seq 7|EL2 4
Sample Of&= <2 24,000 7H Ol QHXI7F ZEBHEICE 24,000 7| W7t M7IChHs Lot
SY5t7| WZ0f Sample Zto| FAMS S M| &l SL} PCA ZE[ES Soff Wek Hat giof
variance Z[CH(ME #izh7t El&= A Zi(eigenvalue)S A AtSHCE U2 sample 9| JH=RHZ
LA &1 FMHE HE2 Aol ©A oM sie A 2to| XX|ste H[EO|Ct.

OlAl : i.PC1(60%), PC230%) => FH& 1,2 2 O|0|E{2|] 90% EH

ii. PC1(50%), PC2(30%), PC3(10%) => Fd&d& 1,23 2= HO[H2| 90% H
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PCA additional Info.

CHS2 3242 0|83t PCA E Aitstes WS J|&stct
2702 Sample(Z)AlM 5712 R0 Tois 2ES0] AE (D)= THELD
100 111
152 45
D=] 19 33 | eR>*2
22 31
27 10
RUX Ztziel MEE2 27| fdf HEO)M B UCIEE)S He=N HFX T =
UL (Ho o2 AEL=Z HO|EI &Y E BE)
100 111 64 46 36 65
[152 45 [64 46 88 -1
X=D-mem®=| 19 33|-|64 46|=]-45 —13
22 30 64 46 —42 -16
27 10 64 46 -37 -36
Transpose X 2t X & SZ2EM HOH WA s 7 = U1 (FERL H£=-1)2
LHeo 2 GOl S22t HES 7+ = UCL
36 65
88 -1
XTX=[36 88 —45 —42 =37 45 —13 =[14198 4841
65 -1 -13 -16 -36 4841 5947
—42 -16
—-37 -36
XTx _ [14198 4841] /4 :[354—9.5 1210.25]
n-1 4841 5947 1210.25 1486.74
SEMS SEIA SH0lE YEE EHTH A2 O|X| Y (Eigenvalue)S AAtsiof L
Figenvalue( A)&= nonzero solution vector K (Eigenvector) 7t ZX§s{jOF stCt= =740| QUL
mata, AK = AK & 2t&stojof sty K(A—Al) =0 2t Zct ol K(A—Al)o| & &0

EX SCHHE K = 007 ME0| =A0| 20| FL.

oo det(A—A)=0
=2 Al

o oHME =4
det( 3549.5—-21 121025

1210.25 1486.74 — A
« Ay =275.101, A, = —5311.341

of ket CHYSHE™ Cisit ZEt

) =0 — (3549.5 —1)(1486.74 — A) — 1210.25% = 0
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4-2. EXDEGA GraphicPlus & 0|8% PCA 2 'Y
EXDEGA GraphicPlusE O|&5t2{H, ExDEGA B|ZE 2Z 3}tte| EXDEGA Graphic Plus Start H&
2 22510 ExDEGA Graphic PlusS 4 3}A|ZICH

ool otHel 3/ B F PCA ®OM PCA 242 +dY = ACL PCA &4 F2 18 4-1 1t

ZCh

L (571 EXDEGA Graphic Plus v4.1.1 - o X
ExDEGA_Sample_Data_v6.0.xIsx
GUI Control
Font I
DAVID  Clustering Heatmap | Dimensionality Reduction | Network  Correlation
PCA | UM&P
PCA Data Input
[ Default Data
Data Type
Single Data Group Data
[ Selected Data
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
173 4-1. Select PCA tab
[e) e HMS ASHS =1
1~39 WEE AKX PCAZME +HTICHAE 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
@® Group Data
Draw PCA Plot
Selected Data
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
o Single Data Save Value Options
© Save PC Values
Selected Data ) Save Values
lers/ebiozen/Desktop/ Al S TFL/SELECTED_PCAInput xisx Search @® Save Eigen Values

13 4-2. Steps for Create PCA Graph
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MX, 1 oM PCA 2= XZof AH2E Data input EtQS MEHSHOF SHCE A} EXDEGA
Graphic Plus Of QIAlE ExDEGA H|ZEE IUE AE%= &R Default Data, EE2| %42
0|83%t0 PCA daiZE H&Z ZL Selected Data & ME4SICt O] M, Default Data & MEHSIHH
CIME ExDEGA BZEQ| tr/tdts M [0 M2t XtE&22 Single/Group 2E Q14
Selected Data 2| 4%, YtEA| FSHZl F410| xisx HAlo mAUTH YA Jt53tL Fo[7t QBT
* Array Data 2| Z% Default Data &8 0|8 =+ 8ICL Selected Data 82 X3At2,
input TS L= TS0| 0| 8{OF SOt

Default Data O|HA| Group Data Q! 4%, BEtEAHYE ZIu(N>=2)2 PCA 248 Il
st

Default Data O|HA{ Single Data ¢ 42, BEAH oIX| 42 HE ZIHN=1)E PCA
St 20| siFect.

Selected Data 2| PCA input I BtE= HH2 2 01722l '4-3. PCA Plot input It
g of dEof QUCE

02
>

rir
oy
4o
=2

el
1z
o

2 ME PCA dai=o| B8 SME HMSSICt Display Option OAl Sample Names & A3 5}H,
PCA plot O Sample 2| AIHAME =MII2 F05t= =XHE HA|SHCE O] Sample Names =

(o]
a3z Lol Welze mEE

M 2DE F2T PCA2D QAtE EH) 24 A1Vt L4441 3DE +2H PCA 3D
24 Z1p7t LIRCHAE 4-3).PCA2DE x=0| PC1,y=0| PC2Z2 ZHYEl Znto|ct,
PCA 3D £ x=0| PC1,y 0| PC2, z=0| PC3 2 A=l Zuto|ct,

Display Option Ol M Sample Names &M& MEiSH A2, F2 MEASIX] Sample

o
Names &45 M| B2 B0 siEetot.
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frp— [ — ~ o x

v 1 oum o 1AL
v v o2 e L] v 1
40 v 3 1343 0 ¥ 13.A3
v a4 1B ® 1481
v o5 1se2 m 152
. - 8 16m3 & 1683
E o 7 1ma 30 +m 17.c1
e 8 1 & mc2
s 133 18.c3
20 20
e )
7 F
g £
o ., o
e, s *,
10 -10
—20 20
2
—nd oyt -30{ o
0 -0 o [ B & £ ) 180 [T T 7 3 B e ) o 180
PC1 (72%) PCL[72%]
&3] $la= ﬂﬂﬂ o] Qg {without sample name)
e -0 x| [Eree - o =

< R
alels] #al=] {with sample name) & €3] Q=

13 4-3. PCA results 2D, 3D

3 2| Save Value Options O|Al Save PC Values & XAt = Save Values HES FEH Z
FEE(POO| FN HO|HE oitts ¥ = U= X it HEZ AR Excel Ii
Aoz MEECHAY 4-4). O Wf, MESH7| ™ PC ¢SS AHZE HA Folg = JCHAE

N

-5).

~

A 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 |PCe 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 ®

8l 4-4. Save PC Values as Excel



% 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
al€ls] +lQl=|

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

Save Eigen Values
Excel I} &AlOZ X{AtSHC

s Has =
H

Save Values HHES FE2H At

2l Eigenvalue °| ZItE
2t

oICHE 4-6). Eigen values & PCA plot 0| A 2t MEQ| Z&O|LCT,
A B C D E F G H | ]
1 Sample PC1 PC2 PC3 PC4 PC5 PCe PC7 PC8 PC9
2 A1 -56.8864 -30.3457 43.08954 -13.297 7.524544  -44288 0033604 1.73E-13 1.17E-14
3 A2 -53.6851 -31.329 -28.1938 -13.4698 -22.2092 -141345 0252672 1.73E-13 1.17E-14
4 A3 -54.6259 -29.076 -18.6736 21.70531 2202369 16.76101 -0.15929 1.73E-13 1.17E-14
5 (B1 -32.9178 4236758 -12.7574 -19.6184 26.06745 -11.3873 -0.07946 1.73E-13 1.17E-14
6 (B2 -415794 2039304 3.757813 -14.5291 -19.7461 25.75895 -0.5247 173E-13 1.17E-14
7 B3 -48.145 2910471 10.89999 36.80833 -12.3007 -12.5653 -0.29896 1.73E-13 1.17E-14
8 |C1 95.94653 -3.37155 0.625813 0.8002 -042324 -0.00138 0.258714 7.22E-14 1.32E-13
9 |C2 9243661 -223767 083776 1.080566 -0.51381 0500988 1543273 224E-13 -4.9E-14
10|C3 9945645 -4.50543 0413867 0579833 -033267 -0.50374 -14.9153 224E-13 -49E-14
11
12
13
14
15
16
17
18
19
20
21
Eigen Values ®
13 4-6. Save Eigen Values as Excel
N o
=4 XEE O AFE PCA2D € HHY == JUCHAE 4-7).
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= = TUTAT SO = == CroTET B= =T

B ELBEDD b @ ED ¥ o
ETI 2 J8 250 EF smotan 23X g0 . SEIOIM AITH B SOIHEI  WAE 022/ wordan MEE THA
folg T s ag - N SEE 4R -oHEE - -

" A~ EFHO|H =7} 7|5 EL 23 S2E
HE 1 I

A B C D E F L M N o] P Q
1 | Sample PC1 PC2 PC3 PC4 PC5 PCé PC11 PC12 PC13 PC14 PC15 PC16
2 |Con-1 1.508155| -0.74764| 0397984 -0.06525 -0.12403 -0.17461 0.160913 -0.06769 -0.00906 -0.09031 0.022381 0.03763
3 |Con-2 2.198641| -0.78109| -0.12735 0343654 0.049492 0.067804 -0.03365 -0.0008 -0.04976 0.066223 -0.00425 -0.0085
4 |Con-3 1.390712| -0.60338| 0.118673 -0.40414 0052047 0.243827 -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 -0.07043 0.075091 00433 0050042 -0.04912 0.02205
6 |A-1 1.025597| 1.036805( -0.28904 0.198018 0.004401 -0.31631 0.004911 -0.07344 -0.02075 -0.06701 0008698 -0.0506i
7 |A-2 0.995088| 1.101538| 0.025997 -0.00389 0.100779 -0.11598 w734 0018611 0048611 -0.01504 0115673 0.037829 -0.0027
8 |A-3 0.934796| 1.041893| -006217 -017327 -0.03421 0082024 -0.16681 -0.01847 0019276 0.05454 -0.02122 -0.00922 0095746 0018256 -0.01521 0.11099
9 |A-4 1.227997| 1.054247| 007539 -005359 -0.12807 0327672 -0.00606 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 0043497 -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| 0.13736( 0.547528 -0.27955 0410435 0054024 0.150383 -0.14835 -0.135 0.005946 0.026602 -0.02742 -0.01689 0.07007¢ -0.02169 -0.0209
12 |B-3 -0.84336| 0.128686( 0.306005 -0.19444 0121659 -00156 0.142266 0.04886 -0.00€A 172077043300 _OAIALL_ AOOEON AALEEANOTIO_OOA 130
13 |B-4 -0.61332| -0.00564| 0226933 027632 -0.07743 0054765 -003042 017551 -0.0334 iE = 745
14 |C1 -0.71916| -0.13848| 0.365754 0468258 0.044004 -0.06703 -012933 -0.07465 0.2132% 2
15|C-2 -0.69901| 0.133731| 030355 0116643 -0.01407 0093184 -004764 0.206121 0.0747: 5 319
16 |C-3 -0.53676| 0.048722| 0.108072 -0.05692 0205924 -0.14282 -005442 -0.10094 0.25382 176!
17 |C-4 -0.34901| -0.14338| -0.01182 0.851031 0.005746 0.143763 0.162182 -0.11302 -0.120¢ ! e 316°
18 |D-1 -0.43067| -0.10998| -0.32466 -0.02306 0227364 -0.03265 -0.12789 0.03513 -0.075% 00’
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¢ b
21 |D-4 -0.48936| -020784| -037599 0048294 -0.18012 0073139 011494 -0.00192 00158 ;. b ols | s 4 25 35T
22 |E-1 -0.43067| -0.10998| -0.32466 -0.02306 0227364 -0.03265 -0.12789 0.03513 -0.075% 00’
23 |E-2 -0.62878| -0.04693| 0033247 -0.1667 -0.32712 -013779 -007424 -0.06978 -0.0597 . 186
24 |E-3 -0.42233| -0.34083| -0.30481 -0.2466 -0.03643 0108687 0.181699 -0.0119 0.108¢ 4 ’ N b
25 |E-4 -0.48936| -0.20784| -0.37599 0.048294 -0.18012 0073139 011494 -0.00192 0.015¢ 357
26 [F-1 -0.43067| -0.10998| -0.32466 -0.02306 0227364 -0.03265 -012789 003513 -007573 -0.02233 0.021048 0012468 -0.00718 -001865 0.001308 -0.000
27 |F-2 -0.62878| -0.04693| 0.033247 -0.1667 -0.32712 -013779 -007424 -0.06978 -0.05976 0.001116 -0.04188 0.040358 0010409 0.010556 0.010514 -0.0186!
28 |G-1 -0.43067| -0.10998| -0.32466 -0.02306 0227364 -003265 -012789 0.03513 -0.07573 -0.02233 0.021048 0.012468 -0.00718 -001865 0.001308 -0.000

1% 4-7. Create PCA 2D Graph using saved eigen values
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4-3. PCA Plot input I+ ZhdHbtH
Selected Data - Group Data 2| A%
of

° — oy
Z2 Group O] Sample 22 FO Z2 MMOZ HA[SI0 PCAE EHE 5= RUALCE Input
File 2 Excel Ol A Zf-dotCt,
<Ed =M>
S O
1) Normalized data(log2)gt== SAISHCHAE 4-9).
Mormalized data (log2)
b a [~ Az [~ A3 [~ BL |~ B2 [~ B3 [~ c1 [~ cz [~ c3 |~
= 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
13 4-8. Copy normalized data
=2 ; L= i
) ®AH ooy MEf 2 AIEEM HE) 22 Z Shift § 2 SEf0AM C3(mEHM
= " " . N =
'—1|E)E S 2|t A1~ C3 7HX| MEH 20| Ctrl + Shift + Of2 Wak7|(|)E YHSIH A

HIO|E{7} oF Hof ME4EIC

7
2) Af A mA7|E DU sheet F7H7F Ot A4 Az TS7))S HOIA 2 MR Hof

]

=0{27| sttt 4-10).

A B = D E F G H 1

1

2 Al A2 A B1 B2 B3 Cc1 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
6 0.231 0.330 0.100 0.642 0.091 0.071 0.328 0.228 0423
i 0.303 0.799 0.111 1.771 0.917 0.294 0.923 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 0.093 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 0.213 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

8l 4-9. Paste normalized data in new excel file
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HOX Fo|0t2 Al

I FEET i e SEl= - Beusesuz
oy ERSAL -
U equymy 17 =
sauc D
Al v
A B
1 [~
2 Al A2 A3 B1 B2 B3 Cc1 c2 c3
3 1544 1369 1865 1631 1149 1290 0843 0743 0943
4 0629 0166 0221 0514 0562 0159 0944 0844 1044
13 4-10. Group information
4) 28 = TOAHEA 2 Ad=z MESICHAE 4-12). Input file HOll= Z[0]AA7|7} S0{7LX|
UEF FoloHC}
A B C D E G |
1 A B
2 Al A2 A3 Bl B2 B3 C1 c2 c3
3 1.544 1.369 1.865 1.631 1.149 1.290 0.843 0.743 0.943
4 0.629 0.166 Ll Loll Lol L1159 0.944 0.344 1.044
3 0.000 0.000] IHY O|Em): |PCA_sample Groupxlsx oy 0.100 0.000 0.200
6 0.231 0.330] T HAM): |Excel S8 2A (*xlsx) 71 0.328 0.228 0.428
T 0.303 0.799 0111 1.//1 091/ 0.294 0.923 0.823 1.023
a2 0.000 0.000 0.063 0.055 0.000 0.088 0.100 0.000 0.200
] 0.000 0.290 0.000 0.000 0.098 0,000 0.100 0.000 0.200
10 0.440 0.002 0.000 0.001 0.001 0.862 0.100 0.000 0.200
11 0,218 0.564 0.000 0.001 0.002 0,000 1.742 1.642 1.842
12 0.000 0.000 0.266 0.000 0.000 0.000 0.100 0.000 0.200

& 4-11. Save PCA input (group data) file
Selected Data - Single Data 2| 4%
o

1) Group Data 2| (1) ~ (2) 282 SoHA TUABCL

2)2 8ol MEE= 120 s =A/=20{E7| otot.
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5. String Network Analysis (ExXDEGA GraphicPlus)

STRING tool 2 Protein-Protein Interaction H|O|Ef HO|AE 7[EIC2 Q[{HXt9|
SAHHLE &4
| 2|[AEE 91 HEZ STRING network O|O|X|E & == QUCh O|OX| HE
O+ FIZ2| Cytoscape-STRING 4 £2 &830 40| 7ts3iCt,

=4 182 38 5110 2k

OF

0] Network 2 AfddiF= &4 EO0|Ct Graphic plus & O|&35}
0

« QEXL 2|AE(Gene symbol) S AL/ (10070 O|sHEZ

Gene symbol 2

« STRING Network Z 1t 20l
+ Network image, Network interaction Excel file X%

Network Analysis

—

1% 5-1. STRING analysis process

30
r2 rr m

252 W] YA BN BAYE RHAS M0 SH=b|, Ofnf SHX Has 100
=] bS

7] 01g7] MEOlCt.

networkZ7} & ¥d0| E[X| &1,

At 2| 2ES =AF 20E7| SiEL

, SERO| Import HEZ SSME =8
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B | ExDEGA Graphic Plus v4.0.1 -

ExDEGA _Sample_Data_v6.0xlIsx

DAVID Clustering Heatmap PCA Metwork

String DB Network

Import

ACADS
ACADSB
ACADVL
ACAN
ACAP1
ACAP2
ACAP3
ACAT1
ACAT2
ACBD3
ACBD4
ACBD5
ACBD6
ACBD7
ACCS
ACCSL
ACD
ACE
ACE2

Minimum required interaction score

medium confidence (0.400)

confidence ( 0.001~0.999) 0.400

| Draw | Excel

J2|1 Draw HEZ ZE2I5tH HIZ STRING network £410| XIgE|of 0|O|X|E

X
HEsinxt ote 22E 4 A

S mo| =rt oju|RlE HWEHAQ svg BACR FE,

5-2. Graphic plus STRING network =1 &

-1 o

NYHES 22StH O|0[X| MZ0| = ECt (AE5-3)

QEMO| Excel HES Z8SIH |TAL 7+ interaction score #fS AAHAOZ XTI &
olgt = QUCt ZAtEE 8 5-42F Z0| 3749l €2 :r““*ol =0, €% FHe Y(nodef,
node2)2 ME ¢z U= FHEXAHS LIEHHD MEX E2 STRING 242 S ALteEl & |74
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LHXA-ASY

® & .
® O =
amm ®~ws ) m
@ @ P
/® — 8 *B’*e“f(
/ . i - I
e _.. ‘“"
® | P t"
:‘ &) ::,/“’““
@ @ -
e e 6

i ABHDI7C

12 5-3. STRING network 00| %]

Ad 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

12! 5-4. STRING network interaction score %}
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STIRNG network &M 22 T2l 5-59t ZH0| interaction score YA™S 48 =+ A=H, 7|2
U2 04 B 40| THEZH 0~1 ALO| 22 HEE == UL Score 40| 10| 7t EH4-E o
E7b =2 [UTX 24Ql edge(M)0| HHE[D, 00 7MY ES+E AT M2 JFEXIMA =
edge?t @M EICE THSF gene list7t LHF BEOMA network?t 28T A20|&= score 242 22|10,
gene list7t MO Chaed ZR0|= scoredf2 U2l= LAICZ O|0X|IE HEE = QUC

B | ExDEGA Graphic Plus v4.0.1 - m}

—_

*

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

Import

ACADS P
ACADSB

ACADVL

ACAN

ACAP1

ACAP2

ACAP3

ACAT1

ACAT2

ACBD3

ACBD4

ACBDS5

ACBD6

ACBD7

ACCS

ACCSL

ACD

ACE

ACE2 v

Minimum required interaction score

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

13 5-5. STRING network score S A%
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6. Correlation Analysis (EXDEGA GraphicPlus)

rir

Correlation2 ME= 7t0] O™ AZ2AEZ 7HX| o

S 2xolct

—

A dEA+=E 0|83t0] SAHLE

« Select Correlation Column 1 Et

« Plot Type &4
» Draw Correlation Plot &5,

Correlation

£2|, Correlation image X% }

Analysis

13 6-1. Correlation analysis process

S22 Metst S0 ofgf ZiojM Fsts wBL

o
0

T

2M Select Correlation Column OA] &3st= =S MEASH

xﬂ‘—_‘l"“:f MHE HIASID o2 AL, “Select All Data Column"S 2
Type Ol M= O|0|X|2| YAIS MEAS D “Draw Correlation Plot's 2
dot 5 MYHES SESHH 0|0|X|7}

HES AR ot Z2E o

§|
.I

Z&stct. 2|10 Plot

St O|O|X| 7} M| =&/,

HOo| AZECHAE 6-2).

A4
oA
Of
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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

O HeatMap O PairGrid

E

Draw Correlation Plot

13 6-2. Correlation analysis &M 44

O|0|X|&= & 3 49| TypeL 2 MEHE 4= QUOM, HeatMape MEHSIH ofzf 1 2at ZHo| X|Z

EH, 10 7tEsE 22 dHEAE A0 = = AHEA@E 6-3).

-1.00

- 098

- 0.96

094

092

0.90

0.88

38 6-3. Correlation plot (HeatMap)
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HEo Sotots el Y2 & A, &

boof 2ikeE AU e 22

]

Ok

PairGridS MEst3 of2f 1t 2ol A
o B

= -
St= e RY2 o AR = 5+ ULh =

o b

r

¥O| LI2CH T 6-4).

A A N v . . .
FEA AN RN RN R E
| S | B ﬁ/\ 3 ; ; ;
PP VAN I R B
A VAV T ENE
NSNS N A [
NN ITN. N (e (e S |-
TINISN N [ N PN

°
®
°
o
@
o
o
®
°
o
©
°
o
®
°
o
®
°
o
®
°
o
®
°
o
®
°

MixS MEH

10
-3
08
100 [ .
L
095 =
g
0.90
100 g
R
095
2
090
100
¢
- 095 .
5095
0.90
100 .
8095 .
080
100 .
o 095 ¢
2
090
10
13}
os
L)
10
)
0s %
}n
10
8
i) . . .
Y% o e e o - p *
0% 095 100 09 035 100 080 085 100 090 095 100 090 095 100 030 085 100 0% 0% 100 0s0 095 100 0% 085 100

1% 6-4. Correlation plot (Mix)
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7. Pathway analysis (KEGG mapper)

|

RNA-Seq &4 Z1tO|A up/down-regulated genes=0| O PathwayOl &ot=X| 2HQIStX}
F3H KEGGOIM MSSt= KEGG MapperS O|&%tCt AMEHEH 2 I8 7-11 22 =AMz Tg

i =i
gich
N
« KEGG Mapper - Color %
JIPSE ¢ https://www.genome.jp/kegg/mapper/
A
H
\
« Third Party SupportOf A 44 E oY 2=
J
« SALE HEE O[30 Pathway &4 +=H
LalEye o Pathway ZA1F 2Rl 3 24 Pathway search )

Analysis

13 7-1. KEGG Mapper tool analysis process

8 7-2&= mRNA-Seq reportO| Al Fold change 2, normalized data(log2) 4, p-value<0.052 7|&
o2 MYst RFTXE KEGG 2Mdt= 1MYO|C} Significant gene selectionOAl Fold change,
Normalized Data(log2), p-value (BtEM&Q| ZA2) 42 X[Qst, &Rt Sh= Fold change &
g2 MESIY ZHE X8l HHE ME5t0] MEE |FTUXE Y 2E Third Party Support
£ Sl KEGG inputE FE50, KEGG 2410 AFE3HCt BHEA| ShLto| Him =gtk ZIRHs{of o

.

1

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 0002 0000 0176 277
370 368 ADGRE3 0,015 0.000 0.927] 3.071 Fold change © st
611 509 ALDH2 0002 0001 002 5497 oo . () Thied Parsy Suppert
695 693 AMICAL 0006 0005 0763 6065 - [
870 868 ANTXR2 0.021 0.000 0.718| 3.081 Noramiized Data log2)
934 932 APBBLIP 0005 o001 09| 4310 . . Clustering Input
978 976 APOBR 0.040 0.000 0.075 4.547
1023 1021 AQP9 0032 0003 0183 6151 prvalue Export Data Select
1068 1066 ARHGAP25 0002 0001 0088 4612 a0
1091 1089 ARHGAPS 0000 0000  00%| 5440 2l
1214 1212 ARRDC3 0.018 0.020 0.460| 3.877 Sample / Control
1354 1352 ATHLL 0.040 0.116 0.082] 3.591 I C/A
1389 1387 ATP1B3 0.010 0.002 0.323 4.640 C/B
1481 1439 ATPGV1B2 0032 o0 oom| 5566 e [ Betn
1535 1533 B3GNTE 0036 0001 0085|  2.8M /A Botn
1596 1594 BASP1 0.005 0.002 0.025 6344 DOlcr [ Both
1636 1634 BCKDHA 0040 0031 0254 4533 I
1658 1652 BCL6 0047 o000 0633 4499
1728 1726 BIRC3 0.002 0.000 0.255 4.087
1753 1751 BLVRA 0040 0037 03a9) s3m2
1977 1975 Cllorf68 0.000 0.002 0.003 3.074
2060 2058 C16orfsa 0018 o0 0097 4127 .o o Data Export
2350 2348 C5AR2 0004 0000 0318 3.0 ©
2622 2620 CANTL 0002 0000 0278 3200 () st oo ik gt
2635 2633 CAPN2 0001 002 0001 5603 2
2661 2659 CARDS-ASL 0.002 0.016 0.005 2791 Filter Gene Category Chart (%) Gene searn
am 2709 CAST 0.023 0.074 0.019 5721
2083 2981 CONH 0019 o112 oo 4239
2089 2387 CONLL 0006 0006 0153 4814 Significant Chart
2099 2997 CCPG1 0008 0000 0032 3587
3033 3031 CD163 0040 0012 0000  4.033
3082 3080 CD4 000 0001 0002 634
3086 3084 D46 0008 0000 0175 5042 1
Data Group v ‘. ExDEGAGraphicPlus Start ExXDEGAGraphicPlus Start

A% 7-2. KEGG Mapper input file generation process

- 57 -


https://www.genome.jp/kegg/mapper/

a8 7-310F Z0| KEGG Mapper 2| O|X[(https://www.genome.jp/kegg/mapper/)0i|
Color &30 S0{7}3 ofzfet Z2 HE & = UL

=

(1) =M5tAL o= REALS| speciesE M= (HumanO|H A Et)

a =
(2) Or upload file2| It MEH HES 2SI ExDEGAO|A d-dE U= OO[Ef M=

(3) "Use uncolored diagram”1} “Include aliases” &=20| H3AE 3t =

522 g
(4) Exec HEZ SE£CLCt

S Yol
=]

St

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: () Reference | ® hsa

O other org | || Get 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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M40, Y3st RMXE0| 20Sk=E pathway list 74 LE2CHAE 7-4). pathway 0|2 &0 U
2z o =Xts YD RTX & Z pathway O #0ist= [FTXQ| £=0|C}. oF =XE
225tH g fA 552 2 = UCH pathway 0|52 Z2=tH oY pathway chart 7t
Foln st g™XtS| & up/down (red/blue)0| MO Z HEA|Z[O RACt Pathway O|0|X|&=
"CHE O|F22 MFE"0| 7tsstl "htmI"CE XNESHH O|0|X|of IE FFZ AHE [FX|6HA
X&O| 7tsdtLt

EHOARY  TF R BEROIRA HES 2EHUS W CHE 0|22 MO0l 2O|X| s 82,

Internet explorer L4l chrome &2 0|&

of
rg
fot
0
91-
4
30
ful

Pathway Search Result

Sort by the pathway list

Show all objects

ing pathway - Homo sapiens (human) (17)

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

Gene set enrichment analysis(GSEA)E Microarray SE= RNA-seq data & 20 CHEF, 28T
OlM R2[2t gene set 2 2M3t= T2 1MO|CE GSEA & Human, Mouse, Rat Bt X| @S
JF Hu 2t= 49d) HolHEt #M0| Jhsdtn, A8 B 2 3 HhE 0|¢0|o{of ZTIMO|
7tSStet.

MSigDB 0] Q= gene set (GO, pathway )& 7|Hto =2
=ME THECH

MBiC}

A Sn>s

M org2 a8 811t 22

Ar
A
rlo

N
« http://software.broadinstitute.org/gsea/downloads.jsp
« gct, cls It 2Hd = GSEA Z2120|| load
«gene set, H{ X%, chip platform & &M ME = 24

J
« gsea report, enrichment plot & Z1t =0l

J

13 8-1. GSEA tool analysis process

ot

GSEA = | 0| X|(http://software.broadinstitute.org/gsea/downloads.jsp)0il =017t 2| &7t
279! 8l0] GSEA ZE1ME CIREE Hi=r} (12 8-2).

GSEA -

Cene Set En richment_}i_rra_l};i;

Downloads

GSEA Home Molecular Signatures Database

Downloads

Software

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

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

javaGSEA » Easy-to-use graphical user interface. Launch with
Do plevpliaion » Runs on any desktop computer (Windows, macOS, Linux ete.) that supports | 198 (for32 or 84-bit Java) ¥ | memary:

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 v configurati ller than your
computer's total memory.

%3 8-2. GSEA program download
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http://software.broadinstitute.org/gsea/downloads.jsp
http://www.gsea-msigdb.org/gsea/login.jsp

EXDEGA Report2| Third Party SupportOfl A FZ3t input2 0|83t0 GSEA BAZ YLt

Eo
—=

i

GSEA Z21HWS ¥ Load data HHES FZE11 Browse for files 2 = ExDEGA
Report O Third Party Support 0| Al &3t gct, cls Tt ACHAE 8-6). get, cls LY 2 mA9
dE27F 28 input It S & QASIX| RStEE E|=E HiESIHO| £10 TIASCE 25 80|
2= 7F E|H NO errors 2t HAX|ES =olgt = JUCHAE 8-7). HAIX|E =2l Z, Run GSEA
HES FELCt

—= T 1=

== =

¥ 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

Method 1:
F= Browse for files .

Leading edge analysis
@ Open

A Enrichment Map Visualization = 1AM | T GIEA

Tools

m Run GSEAPreranked I
il

1173 8-6. Load data in GSEA program

1T ol I L
T A| | X |
Recently used files . : !
Loading ... 2 files
(double ciick o Ioad, right S W) ]
@ \GSEAIGSEA.cls . GSEA.cls GSEA gctixt [
AGSEAIGSEA.gct bt Files loaded successfully: 2 / 2
There were NO errors
| =0
I

1% 8-7. Load data in GSEA program

Run GSEA & FZ11 Expression dataset = gct I HS B gene sets database = =445t 1A}
St= gene set & MEHSICH ! 8-8). pathway =412 StaXl StH 2 0|A MEH gene ontology

=ME StAt St 5 0| A MEHSIEE Gene set Off CHeh AbM|eh 2H2 GSEA S| 0| X|

(http://software.broadinstitute.org/gsea/msigdb/collections.jsp)0fl AL
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Ot
ko]
A
0%
OF
g

gene sets database = PXf Human, Mouse BTt Ao, sfHs}
E|=0|, Rat 2] &<, Ot% 0| EXYSHX| &OF Human, E=
MEf Y0 A Orthologs 2 TIgHsoF stct.

M Select a gene set *

Human Collection (MSigDB) \ Mouse Collection (MSigDB) \].oca\ GMXJGMT\LD(&I GRP Gene 5et5\ Subsets\Text entr_\,r\
“= h.allv2023.1.Hs.symbols.gmt =
= ¢1.allv2023.1.Hs.symbols.gmt -
<= ¢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

-

@ Help (7) MsigDB Collections oK Cancel (7) MSigDB License
I | | | |

113 8-8. Select options in GSEA program

Number of permutations2 7|22f2! 100022 7|Q5t1, Phenotype labels2 2445t X} St=
HDESS MEASICH HluZxgh MEH Al &ME Test (ME ) versus Control (CHZF)Q HE {9

Si{oF BtCt.

Collapse/Remap to gene symbols 2 7|27t Collapse 2 ME{S}ID, permutation type & 1& 2
MWE =7F 7 7§ O|2tO|H gene_set= MEH, 7 7§ O|&O|H phenotype = {EADICE,

Chip platform =2 RNA-seq 2| d% &4stdi= F2 ®& IS Human (or
Mouse)_Symbol_with_Remapping_MSigDB~.chip & 4 EHSIC}

Rat 2 Sl|Etsl= EHO| 9 2B 2 Human == Mo
o
=

gL

>
P
Q

&y
o

ene_Symbol_Remapping_
Q3 8-9). O7|M FoIE
2 TIgsor otCt.

se

L2 9
al
%
o
n

r

> C
m JT
Ot

ret
il
=

N
rlo

Human (or Mouse)_Orthologs_MSigDB~.chip
H2, 0| gene set ~1E} I (T 8-8)0f| Al {1EH
Microarray 2| d20|= A&3t chip 2 MEHSHY

@ Select a chip X

EH
=]

|0

]
0%
rot
Il

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

& 8-9. Select options in GSEA program
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<
=]

==

0| MEdO| 2Z &[T Run H

M GSEA 4.3.2 (Gene set enrichment analysis)

O] A|ZEICHOE 8-10).

(m)

x

File Downloads Help

Steps in GSEA analysis
!E Load data

Run GSEA
Leading edge analysis

A Enrichment Map Visualization

Tools

m Run GSEAPreranked

= Collapse Dataset
Chip2Chip mapping

E:] Analysis history

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 | -

GSEA reports
Processes: click 'status' field for results
Status

Mame

Show results folder

27 10:20.

[1683766447928] [INFO] <html=>Loading

Number of permutations |1000 "‘
Phenotype labels |’WDeskt\:pH‘ExDEGA (RMA-seq) Al0| LMGSEA‘-\‘GSEA(\SJ:BJHSU;AI \
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 ‘ Show
Advanced fields Show

@ <7 Reset

P Last

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

&l command P Run

7aMdf 152M T

13 8-10. Run GSEA program

24M0] 2t XM GSEA 2Z Ot2f GSEA reports &0 status 7 Success 2 HHHILCE Show results
folder & +2H GSEA &4 Zi} Fo| F2CHA 8-11).

%1 4 [ = | decro - O X
oe £ =% 27 ®
N FAoc M
»* S X - X MA - V| o g
|l g oy
HIZ2 747|100 =4 =L Ol 2 g7 AR — &M = )
xj—g h - 15| - re) Juﬁ%._ g oA
SEEL +4 MZ OHS7| 27 o
A ' > HHY > gsea_home > output > dec10 » A o)
A o2 - == -
> HEZ 7t7) » o
T, my_analysis.Gsea. 1575951995692 o EC
GSEA reports
Processes: click 'status' field for results
Name Status
1 Gsea " Success
2
I Show resultsfolderl p
Seq o
Al avenss A N <
=
2 8-11. GSEA results folder
GSEA Z1t & T2 ItYU2 ‘gsea_report_for'2 A|&Sts AM THAO|CtH for CHET ItYS
HEFOIA F2l$t gene set, for AT MY MM RIS gene set O|CHAE 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

%2l 8-12. GSEA result files

for CH=2 IHYO|= enrichment score (ES)2F Normalized enrichment score (NES)7t &3, for
] ES?t NES&= ==Lt S Y=2F A 0] NESe|l ELigio] & =ME ranking

2|0l ULk S= DOWN (ranking SH)0IAM core genel| ZLEEZL UCt= AE, S+ U

]

, —
(ranking &#)0IAM core genel| ZREE7t ACH= AZ 2O|BCH NES HOZ40| ==+5 Rt
gene setO|Ct. 42| 207 gene set2 enrichment plot, heatmap, Zf gene set0] Z& = FEXIEO
HEIL Bl excel fileO| RUCE GSEA &M Z1t & Enrichment plotO] =&0f 0| AZICH
Enrichment plot O[O|X|0A MZ MO| s§T gene setd| ZgtEl FTAS0|D fold change =2 =
LI EICHOR 7-13). Peak?t |1ZF0| M7|H CH== CiH] HFZOIAM upE |TAS0| HChH=
o|0[0| 11, peak?t RLEZO| M7|™ downE A7} HCH= o|0[O|Ct,
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 { u.un;: M
~ & 005 |
30'5- W o010
g 04 % 015 1
£ 03] f £ 020
= 2 .025
g 02{ | g 0.30
v 0.1J S 035
0.40
00
g "RP* (positively con] mUu‘” 2 ['RP' (positively cunemu,
3 2 g 25 | I
& @
E 00 Zero cross at 4745 E D,ﬂ: Zero cross at 4746
£ g |
B 25 B 25|
= ‘Control’ (negatively conelated) 3 | ‘Cantral (negatively comelated)
f:u 0 2500 5,000 7500 10,000 "n‘:: ° 2500 5.000 7,500 10,000
o« Rank in Ordered Dataset @ 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= =

1% 8-13. GSEA enrichment plot

GSEA 2417 I ZAntof| Cheh FHH 2|9 XiM|gh 2|0|= GSEA user guide
(https://software.broadinstitute.org/gsea/doc/GSEAUserGuideFrame.html)Of| A{ ZHQIgt 4~ QUCH
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https://software.broadinstitute.org/gsea/doc/GSEAUserGuideFrame.html

9. Protein-Protein Network Analysis (Cytoscape STRING)

STRING tool 2 Protein-Protein Interaction CI|O|E H|O|AE 7|2 {FHXI MILEAE

SAHLE M50 Network & HJdiF= &4 EO0|th #4 aPg2 18 9-11F ZCh

~
« http://www.cytoscape.org/ Ol A cytoscape CHREE
« cytoscape ZE 1 LHO| A STRING app install
o X} 2| AE(Gene symbol) SAH/E (1007 O|5tHE

gene symbol | Organism & & (Ex. Homo sapiens, Mus musculus,...) )

e

« Network Z1} =9l

+ Network image, protein protein interaction J& file X &

& 9-1. STRING analysis process

Cytoscape ZH|O|X| (http://www.cytoscape.org/)OIAl cytoscape Z2 1M Z CHRZE EHOF MX|
SHCHAE 9-2) (A &el H™ut 20| XA HAez CHREe ™ EICH)

13 9-2. Cytoscape download
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https://cytoscape.org/
https://cytoscape.org/

HES FEC (A8 9-3).

Apps Tools Help
App Store > m File Edit View Select Layout Apps Tools Helg
¥, 4
aMatReader > Install Apps From File » > b B < |8
ClueGO = Sam) = App Store v (= B
B
STRING > ¢ Z
STRING Enrichment > v Q =
~ "
otp stringApp
Apps T otind ot Coians i o
o i (30) a a“ o

SinGARD @ ArenazDuebApD @ Detalls  Release History
= networks from STRING multilayered 3D network in v
Version 203

@ @ = 3 ’ Released 7 Feb 202
Omics Visualizer setsApp b S PR

P, S 2R ;

Import & Visualize several data for Save and manipulate sets of [ Downioad stats Clck

the same node nodes and edges " —

13 9-3. STRING app installation in Cytoscape

Cytoscape &%l O+ & [File] > [Import] > [Network from Public Databases]Z2 &0{ZtCHE 9-
4).

&, Session: Mew Session
Edit \iew Select Layout Apps Tools Help
Open... Ctrl+0 -
Open Recent »| BB
Save Ctrl+S v EE
Save As..  Cirl+Shift+§ [T Sample Sessions
Close = Q
Mew Metwork > o
1
Import | * Metwork from NDEx...
Export E Metwork from File... Ctrl+L o
—_— Metwork from URL... Ctri=Shift=L | Furfication mpert
ut - | mMetwork from Public Databases... |Alt=L
Table from File... |Impu:-rt a network from a curated database|
Table from URL...
Table from Public Databases... Alt+T
Styles from File...
|| |

1% 9-4. STRING analysis process 1

Data Source & “STRING : protein query” MEHSI D Species £ MEHSICHAE 9-5). FAStOX}
St= SHXECQ| gene symbol 2 YHPICH Confidence (score)= Protein-Protein Interaction
ZEE Sote AoZ 0 £E 1 7HX|0|1, 1 2 A5 Interaction O] Z8HS 2[0|$HCE Maximum
additional interactors & 022 StH input®t FHAL 2O M T network O] J12{X| 2 =XIE =O|H

input 8tX| 22 neighborhood protein 77tX| network O] 12f%ICt,
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|
e

 Import Network from Public Databases

3007H HE 2 jnput $HCHH

3 300~ 5007H input HZ&

defalt 2 Xl

Cancel

X F )-0|—,—7|- HOHH 0 Z Escoreg ‘;J—’.“—l
= JIPEI Tt ROH 1B O 2 scoreE =0 5.
Confidence (score) cutoff: I
R e e = = S
S

Data Source: | STRING: protein query v About
Species: v
[ All proteins of this species
Enter protein names or identifiers:
-
Mt QXA 22 20 97|

v

13 9-5. STRING analysis process 2

of H | ol O =1 |- 7to "‘l. | I.Q |.
Input 8t gene symbol It match 7} Z[X| Q= protein O] Y™ & 9-6 1 22 2}HO| Lt2LCt,
o2 |E0| LIEILIE ER= =AH 2 =olstatn oot AAtel MEOf
7 O] protein O|&0| L}EIL = protein 2 =QI5t2tn otCh AKXl 44 EH
=] C - 3 S Eo L |=| A—I x|S
a2t 25 check E= SHX[BHEE Import HES +E2H KIS =T
% Import Network from Public Databases X
Data Source: STRING: protein query v About
Species: 0 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 wostly involving Imeunoglobulin (Ig)/T-cell receptor gene seaments. Seems
=] R
T8 to recosnize single-stranded DNA ends generated by stassered breaks
;A;I;};Ia occurring at reconbination hot spots
;:_Hg Alcohol dehydrogenase, iron containing, 1: Catalyzes the
CLEC® cofactor-independent reversible oxidation of samna-hydroxvbutyrate (GHB)
PPPAZC to succinic semialdehyde (SSA) coupled to reduction of 2-ketoalutarate
PIig E ADHFE!  (24B) to D-2- hydroxyslutarate (D-2-HG). D,L-3-hydroxyisobutyrate and
KCNK1 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  w  w
Cancel Back Import

=40 2=E|H

& 9-6. Not matched proteins in STRING

network image 7} L+2CHOE 9-7).
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e B

String Ne

tuork

® @o-o@wo

'U'(:}

Table Panel

& O + W = fx)

o ms

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

[File] > [Export]> [Network to Image]E =2{ O|0|X|E X&TtCH R 9-8). PDF It
NPote A2 ALt pdf T2 XMEYSIH =S St0f = O|O|X|7} MX|X| Gi=

2! 9-7. Network result

S Al
—/

Ct.

o

o=

Edw View Select Layout Apps Tools Help
Open... Ctrl-0 ¥
Open Recent > B
Save Ctrl+s
Save As. Ctrl-Shiftes M

Close

New Network >

Import >
oest] 3

Quit ctri-Q

Styles to File.

* Ox
Sample Sess|

= Q &
=9

£ =

.

2

“attinity

P
e T

[ Export Network Image to File

4. Export Network as Image

Export File Format: PDF (=, pdf)

Export text as font: 4]

v

Save Image as: C:#WUsersWebgWDesktop¥String Network. pdf

Browse...

Cancel

1% 9-8. Save network image
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O™ JFFXZ0| protein-protein interaction 2 St=A| HEE MG A2 [File] > [Export]
p P P

> [Table to File..]2 S0{7} String Network default edge Tt2g XMZstchHAE 9-9).

4. Session: New Session

File Edit View Select Layout Apps Tools Help
Open. Ctrl+0 ¥ :
Open Recent > S
Save Ctrl+$ X
Save As Ctrl+Shiftes "
Close =

%, Export Table X
New Network >
LI A Export File Format: [CSV (s.csv)
_ ) IS Select a table to export: |Smng Network default edgel v
Print Save Table as C:WlUsersWebgWDesktop¥String Network default edge,csv
Quit Ctrl+Q File
Cancel
Syles to e, L5224

I3 9-9. Save edge table

String Network default edge It 0 A name O] interaction &, score Of confidence score 7}
LIQEACHA R 9-10). Name Off A (pp) B2t HFH/UALH A FHXRL B FH X7} Protein-Protein

Interaction $tCH= Z40| 12 score 20| 1 0f 724 F interaction O| gt Z40|C}

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

1% 9-10. Interaction information in edge table

Aot o2 H220= STRING Manual (Download
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http://www.e-biogen.com/analysis/Cytoscape_String_app_Manual.pdf
http://www.e-biogen.com/analysis/Cytoscape_String_app_Manual.pdf

