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1-2.  Significant Gene Selection Al W
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13 1-8. Significant genes (separately up and down)
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33 1-10. View Gene Category Chart
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3% 1-11. Analysis Graph Tool

1-3-1.  Scatter plot
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13 1-12. Analysis Graph Tool - Scatter Plot
1-3-2.  Volcano plot
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1-3-3.  Venn diagram
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A3 1-14. Analysis Graph Tool - Venn Diagram
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3% 1-15. For example of up, down, contra-regulated in Venn Diagram
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13 1-16. Filtering 2fold up-regulated gene list in Venn Diagram
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1-4.  Third Party Support A8 Wt
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MESt= 20| Esict fHA ME2 Rold U= DEG 4, Gene Ontology &4 2=
Mg £ Aok (ag 1-19).

[OIMEITRNENY KEGG Input  DAVID Input

Type

Clustering Input [4EERRLITNE DAVID Input

® Foldchange Export Data Select

Clustering Input  KEGG Input JRZAURRNTTS
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13 1-18. Third Party Support (2l

Data Export (DAVID Input)
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Hste= Hlul X2 MEHSH & Data Export HES FE2U oIS MY = AUCL DHLFHol=
L{MT|7F E0{7kX| R EE FOIBICE Clustering Input Lt |HXL O|51f MEHSH HlW X3,
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score 2 1% W= MEZ 37§ O|&0|AT 7tS3tCt
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Z-score = {Normalized data (log10) — average of Normalized data (log10)}

/standard deviation of Normalized data(log10)
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Clustering heatmap input file 2 Nearest Gene ID 1} fold change (log2) =& z-score 2

TEECHAE 1-19). Clustering heatmap @2 & Ui 22| 3. Clustering heatmap analysis
20 2YEO ACH

Mj Heatmap(Fold change_valug).tet - Windows H2%
moE  EEE AAlg) =7 =]
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AJAPT  -8.98256701264007
ACOTT  -4.479341166372
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33 1-19. Clustering heatmap input file

1x

KEGG input 2 &£4 ZAD0|A Up-/Down-regulated E |HAS0| O™ Pathway Of ZSH=X|
oISt Xt & I KEGG Mapper £ O|8317| 95t 23 OIO|EE M3 L KEGG Input O A=
StLEO| H|W Z=ghok 7bsSIct Hlu =3t ME{  Data Export & MEfSIH 12 1-20 1t
Z0| Rt O|E1t Hlm X, U £F0| 2 M FE=2 FHEICH KEGG Input IHY2 KEGG
Mapper 2| 23 HIO|E{Z AE3}0] Pathway &0 £3t= FTAIR} O|EQ Ud &2 ol

& 9tk

]

7 Kegg_input.txt - Windows HEZ
DR BTE MO 271(v) E82H)
Nearest Gene ID  AZA/PBS
OR4F5  #FF0000,blac
HES4 #BOEOEG, black
GABRD

SKI #FF4500,black
AJAP1  #1EQOFF black
ACOT7  #1E90FF black
ERRFIT  #FFO000,black
SLCA5A1 #1E90FF black
ENO1 #00BFFF black
UBE4B  #FFO000.black
MASP2  #FF0000,black
EPHA2  #00BFFF black
NECAP2 #FFO000,black
PAX7  #FF0000,black
PAXT7 #FFO000,black
HP1BP3 #FF0O000,black
EIF4G3  #FF0000,black

33 1-20. KEGG input file

tfet HIOJEH|O|AE 7|tte 2 REXIS| HAUMUAE SAHE 4510 FTXI2
F82 7|52 O|&FSH= Analysis tool O|CE DAVID = 3™ 7§ O|&9| |iAts EMg =
3™ 7 olst2 RTRE MUYBHOF BIC} Data Export (DAVID Input)= DAVID O|A |78 Xt O|&
YHSt= F20| AFEE= IHOo|Ct O mM2 RTA 0|22 FHECH (A 1-21). %EXP
O|§2 DAVID o 3 OIO|HZE A8%t0] 2M3t3{= GO HE+& Pathway O CHeh HIO|HE
CHRZE "h=rt

rl

- 15 -



"J DAVID_input.txt - Windows H2%
oEF

BRE A4N0) 27V ESEH)

& 1-21. DAVID input file

1-5.  Selected Gene Plot & Gene Search AlE i

EXPADA Q| 7|5 S0 MEst KXt e AFAZL AU esE FHAES ELE U
HHZ == EQOLT'-N gt & “Selected Gene Plot” 7|52 A& == QUCt MEst
FHX| IDE S ASHY Selected Gene Plot &0 20 211 “Expression Plot View'E +2H

Normalized data (IogZ) 2k, Fold change (log2) 2t2 & line graph 7t 124 ZICHE 1-23).

[ Gene Graph Tool

- o x
124 104
10 / L]
5]
84 //.
/ — SN\F’T ‘ == SNIP1
GNL2
—— LINC01343

@

== RRAGC
—+— MACF1
= HEYL
—s— MFSD2A
EDN2
ZNF691

» — L\Ncmm
] —— RRAGC
—— MACF1
—— HEYL
—— MFSD24
EDN2
4]

ZNFE31

Normalized Data (log2)
Fold Change (log2)

>

& - ,
PES AZA AZAJPBS

1% 1-23. Gene graph

57 keyword #tH [FTXE AMSID 42 W= gene search &2 O|&SHH EICE O E =0

[ — =
'PAX'S ZMSGHH A Data Sheet O 'PAX' keyword & E@ete ot HHY 3o ol =

UCHAE 1-24).

8 1-24. Genes related to PAX

-16 -



2. Functional Annotation Analysis (DAVID)

0| % Functional Annotation &4

n
2
<
o
HI
Ix
MHm
mjo

ot O|O|E HIO|AE 7|Htez REXIe 4AUAE SAHSE 24510 |FTEAS
Z5t= analysis tool O|CF 24 P2 18 2-1 1F 2ot
N\
https://david.ncifcrf.gov/home.jsp
«"Start Analysis" Click!
y,
A
Xt 2|AE(Nearest Gene ID) copy & paste
« Select Identifier ---> "Gene List" Check ---> "Submit List" Click!
y,
~
«Gene Ontology, Pathway, others DB2| "Chart" Click!
EEREEL LChart'Lj o] B! termt BEH S} 240
Check _J

13 2-1. DAVID tool analysis process

17 -



DAVID OlM= 3 ® 7§ o|42| REAts BMY = glegz 3 ® Jf O5t2 |FHXE M
OtCt. DNA-Seq Z1t0ilA significant gene & ME5t0] DAVID 24& otCt. DAVID ZHHO|X|
(https://david.ncifcrf.gov/home.jsp)oil F&3SH0 “Start Analysis"2 S otCH (A 2-2).

r

m DAVID Functional Annotation £ X +

&« (= @ david.ncifcrf.gov/homejsp

DAVID Bioinformatics Resources 6.8

Laboratory of Human Retrovirology and Immuneinformatics (LHRI)

Home | Start Analysis = Shortcut to DAVID Tools | Technical Center A 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 Upd4]

Overview Hot Links

The Database for Annotation, Visualization and Integrated Discovery (DAVID ) v6.8 comprises a full Knowledgebase i
update to the sixth version of our original web-accessible programs. DAVID now provides a comprehensive set of M Multiple p

functional annctation tools for investigators to understand biolegical meaning behind large list of genes. For any given The Laborator

gene list, DAVID tools are able to: Allergy and In
anti-retroviral

m ldentify enriched biclogical themes, particularly GO terms each variant's

m Discover enriched functional-related gene groups (chemotherap
g Cluster redundant annotation terms on d.rug SUS.CE
& Visualize genes on BioCarta & KEGG pathway maps repair protein

immune cells.

m Display related many- genes -to-many-terms on 2-D view.

JE' 2-2. DAVID tool webpage

"Upload” ®40AM Step 10X Step 4 7HX| =JTHCHAE 2-3). Step 1 OIM Mot RTEXIL| Gene
Symbol & =AISIL “A: Paste a list” 0| 20 &=Lt Step 2 0| A"OFFICIAL_GENE_SYMBOL'E
MEHSICE 2HOF step 1 O|A{ Gene Bank No.& ERACHH "GENEBANK_ACCESSION"Z MESHCE Step
2a 0| 2Mot= Fo| SHES FHBICE Step 3 Al “Gene List"E XM At Step 4 0|A “Submit
List'E +2Ct.

H

Analysis Wizard

DAVID Bloinformatics 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, ***

upload i ki d - -
Li=t__Sackgroun Analysis Wizard

Tell us how you like the tool
Demolist 1 Demolist 2 Contact us for questions
Upload Help
& Step 1. Successfully submitted gene list

Current Gene List: List_2

Current Background: Homo sapiens

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

. Which DAVID tools to use?
Functional Annotation Tool
e Functional Annotation Clusterin
B:Choose From a File 9
= e Functional Annotation Chart
=
& dEH | ERS] MR 818 e Functional Annotation Table
[CIMulti-List File

Gene Functional Classification Tool

- Gene ID Conversion Tool
OFFICIAL_GENE_SYMBOL ~ Gene Name Batch Viewer

Homo sapiens

©
L)

Submit List

3% 2-3. DAVID tool : Step 1 ~ Step 4
-18 -


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

List sheet OA 2413}
EI7|E0f 91 72 Q9|

a

Z}E "Background” Sheet Of| Al Y2 F2 MEISIO "Use"E SESICHAE 2-4. b).

Background

C

Select Species

List Manager Help

Home | Start Analysis = Shortcut to DAVID Tools = Technical Center = Downloads & APIs

= =

Analysis Wizard

DAVID Bioinformatics Resources 6.8, NIAID/NIH

*** Welcome to DAVID 6.8 ***

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

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 sapiens

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

& Functional Annotation Tool
e Functional Annotation Clustering
e Functional Annotation Chart
e Functional Annotation Table

A e 52 MEiSICH AR 2-4. a). “List” Sheet O|A T F(x=Ah
A7 240 HE8E |REXS] Ji=0|Ct o A|0M= 269 7He
2[2EE E/AD HO|HH|O[A0M AN 7|50] EHEE 267 ZH2HO| Functional Annotation
O| 8 E|QICt= 2[O|O|Ct. Current Background O &AM38tXt st= JO| Ol CHE JO| Ligt

Term of Service About DAVID | About LHRI

Home  Start Analysis = Shortcut to DAVID Tools | Technical Center . Downloads & APIs

Analysis Wizard

DAVID Bioinformatics Resources 6.8, NIAID/NIH

Upload  List(]

Population Manager

Select a background Help

omo sapiens>

Affymetrix 3' IVT Backgrounds Help

M Affymetrix Barley Genome Array
M Affymetrix Bsubtilis Genome Array
b W asfymetrix Mu19KsubA

Term of Service About DAVID | About LHRI
*** Welcome to DAVID 6.8 ***
to try the r version of DAVID (2021 Update) on our development site. ***
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 sapiensl

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

© Functional Annotation Tool
e Functional Annotation Clustering
® Functional Annotation Chart
e Functional Annotation Table

1% 2-4. DAVID tool : Select Species

tu

N

o
HEH

iy

o

o
aT
=]
—

M

AN
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HAM A |- = 247 |.§ k=1¥e] "'|. :I " "Ol
DAVID &4 Z1f & Gene Ontology Biological Process Z1tE 2Ql5t2{H “Gene_Ontology”2
nyan FAIE 5-EI"'|.04 | I. P E=2 " "Ol " =2 == |- 2| S
+" BEAIE 2850 20t 22 €1 "GOTERM_BP_Direct’®| “Chart'S F+Z2CHAE 2-5). Input T
7SOl FofSHA 2H05t= ist 7t Lt2LCf 2t GO & 2E5t 40| E{ #| O] &
FEXE0| Fol5 2H0Sh= GO list 7F LE=CH 2 GO = =/5tM QuickGO H|O|EHO|AR
Z4 |O‘| Zt 0| MHE 3ol A& O] |- Ol I- HE E-EI"‘l. "HEI- f e
Gz 2t GO o MEE =olg £ ULCL GO 2| Gene HE S&otH iy co ##A
O X |.52 S}O|St A O] |-
T |_-I N == %!' |_I =2 T MI: .
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 e B e e b i e PO e e e -l = 0
Functional_Categories (3 selected) LI
B sene_Ontology (3 selected) 123 chart records [}
R - N Y
) GOTERM_BP_2 90.3% GOTERM_BF_DIRECT Inflammatary response = 21 7o
) GOTERM_BP_3 89.9% "_DIRECT Immune response 21 78
— >_DIRECT type I interferon signaling pathway ] 30
) GOTERM_BP_4 89.9% ©_DIRECT cellular respense to lipopolysaccharide s s
) 88.0° I_BP_DIRECT positive regulation of interferen-gamma production 6 2.2
= GOTERM_BP_S5 % GOTERM_BP_DIRECT apoptotic pracess B v
) GOTERM_BP_ALL 90.3% GOTERM_BR_DIRECT rasponse to ||papalyssccharide 10 37
TS ETE GOTERM_BP_DIRECT reguiznon o from RNA polymerase 1 prometer n respanse to hypesis s s
— —— = GOTERM_BP_DIRECT negative regulation of inflammatory respense 7 26
] GOTERM_BP_FAT 90.3% GOTERM_BP_DIRECT posiwe requlation of chemakine procucsion 4 s
7 GOTERM_€C 1 93.6% GOTERM_BP_DIRECT chemetaxis 8 30
= - GOTERM_BP_DIRECT cell proliferstion 9 52
I GOTERM_CC_2 93.3% Sa
T GOTERM_CC_3 93.3% Gene Report b
) GOTERM_CC_a 92.5% ]
) GOTERM_CC_5 83.9% Current Gene List: List_1 15
) GOTERM_cC_ALL 93.6% g:;":':v?[;c:g”’““ Jiicnolsaplans n /
s N
@ GOTERM_CC_DIRECT  93.6%
o . 80.5% 21 record(s)
e ' T =
) GOTERM_MF_1 89.1% BCLS B-cell CLL/lymphoma 6(BCLE) RG
] GOTERM_MF_2 88.8% CXCR1 C-%-C motif chemekine recentor 1(CXCRT), RG
CXCR2 C-X-C motif chemokine receptor 2(CXCR2. RG
NFKBIZ NEKB inhibitor zeta(NFKBIZ) RG
NLRP3 NLR family pyrin domain containing 3{NLRP3) RG
TNFAIPZ INF alpha induced protein 3(TNFAIP3) RG
TNFRSF10C TNF receptor ily member 10c(TNFRSF10C) RG
TNFRSF1A TNF receptor member |A(TNFRSF1A) RG

13 2-5. DAVID tool : exploring Gene Ontology analysis result

o = 5 N =
0|2} Ze O Z Ppathway gﬂrg 2olsl| 2 ™M KEGG_PATHWAY database Ol Al 82 Pathway 7}
o l0o|aF A O
L2CHAE 2-6). Zt pathway 2 pathway 1S 2ol &= UCL pathway LEO0IM &
T ol O H o S nl =L O o =
HAIZb £ JAs 7FHRZt Input 'ITIX_ Xt sie pathway O 20{St= [FTALO|CE FHXE
=a2l5 O X oF A O
==/otH A SEE XM & 5 UCH
; Functional Annotation Chart
Annotation Summary Help and bangal
Current Gene List: List_1
. . Current Background: Homo sapiens
Current Gene List: List_1 267 DAVID 1Ds
Current Background: Homo saj] @& Options
O Disea-se (1 selected) . Rerun Using Options | [ Create Sublist |
Functional_Categories (2 sele T T 4 Download Eile
B Gene_Ontology (2 selected)
General_Annotations (0 select THE sianaling, pathuay mmm%?
@ Literature (o selected) Apoptosis RT m 8 3.0 1664 1262
& Main_Accessions (0 selected) A W Osteociast differentistion RT - 11 4.1 1.88-4 1.28-2
athwa 'S (3 selected) KEGG_PATHWAY Influenza A Bl - 12 45 4.58-4 2.38-2
EBID 7| KEGG_PATHWAY Leishmaniasis RT & 7 26 2263 7782
4 BIOCARTA 16.9% 45 [ cprt | —
[ EC_NUMBER 26.6% 71 CHart | —
& KEGG_PATHWAY 49.4% 132 Chart
]
|0 ReacTomME_paTHWAY 59.200 158 | Chart | el e
B Protein_Domains (2 selected) fasei] (fpopes )
@ Protein_Interactions (o selected) m" @ _________ —
@ Tissue_Expression (0 selected) A:I §
ST
g
/ —‘@ — Sur
| \\ﬁ [Pt
| > B gl
- \ﬂ'ﬁ BEE 1 e
| (ciie, )
T B~ SRR i
Jre— A - :Ti\)ﬁlm
Ll

1 2

6. DAVID tool : exploring Pathway analysis result
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-
o

DAVID &4 inpu

tool O|Ct. &, input 8t &
x

—+

SHEXEO| ROl BHEE GO, pathway 5= =4517(0| |E%t

MAtoN 2 REXEO0| BHE[= GO, pathway Tt ZItE LER7|

2 7t #HElE GO, pathway = Z1t0f| LERX| @=Lk E3H input

RS =7t Ho & 2117t 9l =& ULh DAVID O|M= |FF A 2 71 0|4, EASE score

0.1 O|3IE default 2 243 7|20 XMoot ZatE EOlELL option O|A O] 7|&E2

AT 2|AEE O & = QUL David &4 ZAntel 2t @52 DAVID SH|0|X|2| Help and
=

Tool Manual O XtA| 5]

.l
=

{20 input SEX B
HA 7
—

B4

2
k=]

Annotation Summary Results

Help and Tool Manual

Current Gene List: List_1 94 DAVID IDs

Current Background: Homo sapiens Check Defaults ¥ Clear All

@ Disease (1 selected)

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

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

Maximum EASE

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

background being analyzed the corresponding term

M ber of
Functional Annotatign Chart aximum number o

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

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

& 2-7. DAVID Help and Tool Manual
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DAVID 24 ZIIE I HEHO| XNESI2M, x2402 HA|Z Download File @3S OLA
REZ HES 28 = b2 0|E2z NS HUHsSH s 2zt &E & ALk 2-
8).

* FOo|Aret

internet explorer & 0|8% 4% CtE O|E2E XNZF HEO| HO|X| A7| WZ0, Chrome 2
0| &3%t0] ZA5t7|E HEStrt

Gene list and population

background being analyzed

Functional Annotati
Current Gene List: demolist1
Current Background: Homo sapiens
171 DAVID 1IDs

Chart

Maximum EASE

Score/P-Value
Minimum number of genes for /

the corresponding term

Maximum number of
record per page

8 Options — — - 2
;Coun! Threshold(2 . | E 555 Threshold 0 1 ~L2 ?f Records Displayed 1000

[ RemnUsingOptions | [ Create Subkst | Sy SRR e B pownload File
0 SP_PIR_KEYWORDS signal BRI TTTesdgy 27.5% D3.06-10
O SP_PIR_KEYWORDS glycoprotein Rl 51 29.8% 4.9E-8
O GOTERM_CC_ALL straceliylar region RY  — 32 18.7% 1167
0O SP_PIR_KEYWORDS akternative splicing 21 g 49 28.7%  6.4E-6
0 SP_PIR_KEYWORDS chromoprotein RI = ? 4.1%  LIES
O SP_PIR_KEYWORDS direct protein sequencing RY o 33 19.3%  1.26-5
O SP_PIR_KEYWORDS ghesphonviation BY  — 31 18.1%  1.6E-S
0O UP_SEQ_FEATURE signal peptide Bl a7 27.5% 3.76-5
0O SP_PIR_KEYWORDS matalioprotein RI = 8 47%  &47ES
O GOTERM_8P_ALL responge to chemical stimulus T&[ - 14 8.2%  6.1E-S

Original database/resource
where the terms orient

Enriched terms Related Term Search

assocdated with your
gene list

Genes involved

in the termm

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

Modified Fisher Exact
P-Value, EASE Score.
The smaller, the more

enriched.

12 2-8. DAVID data download
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3. Pathway analysis (KEGG mapper)

DNA-Seq 24 ZI0|A up/down-regulated genesS0| O™ PathwayOll &ot=X| RISt A}
SHCHEH KEGGOIM M E3t= KEGG Mapperg O| &0ttt AMEEE2 18 510 22 =M=z T
glC

ElCt

+ KEGG Mapper — Search&Color Pathway &%
« http://www.genome jp/kegg/tool/map_pathway2.html )

- KEGG input HEO|A EMslux} sl= HE SA}

Pathway

5t0] Pathway &4 +3
t

4l Pathway search
Analysis = y J

5-1. KEGG Mapper tool analysis process
& 5-2= mRNA-Seq reportO| A 2fold, normalized data(log2)>4, p-value<0.052 7|E22 M
Hot XIS KEGG £M3ts 1HYOo|Ct,
Significant gene selectionO|A| Fold change, Normalized Data(log2), p-value (BtSA Q| 4 2) 4t
2 X|Fstn, &QIS Xt Sh= Fold change ZTet2 ME{S LEHE XM E5HCt
LHE M83t0f MEE FHNXE 422 KEGG input [Entrez ID, FC Color(#=Xhblack)] & S A}
St0f, KEGG =40] AFESICEH ASHs HlW xSl Z| HETL BEEA| Entrez IDE HIZ O LiEt
X

5 F0[7 ¢ =(€ =717] 7l 0[8), TAs{OF Bt

Filter: 269 KEGG jnput Annotation T
D Gene symbol 3 | enrezip B/A c/a c/8 | chromosome  start end width  strand transcript_id Biotype ‘ DEG Anclysiz
fad — - = — — — - — — — — — (2) signincant Gene selection -
111 ABHD3 1¢454(171586  |[#FF6347, bl chrig 19230858 19284766 2601 - NM_001303257  protein_coding  LABH3|MGCL]
363 ADGRE3 91.856(B4658  #FF4500,bl chris 14729925 14785730 2423 - NM_001285158  protein_coding . Fold change
609 ALDH2 17.967(217 #87CEEB, bl chri2 112204691 112247789 2060 + NM_001204889  protein_coding  ALDH-E2|ALDI 200 <
693 AMICAL 253.400]. #FF6347 b chri1 118064442 118095809 2981 - NM_153206 . AMICA|CREAT]
868 ANTXR2 32.670[118429  #FF6347,bli chra 80822771 80994626 8929 - NM_001286780  protein_coding  CMG-2|CMG2| Normalized Data (log2) .
932 ARBBLIP 164.393[54518  #FF63a7,bl chr1o 26727266 26856732 2637 + NM_019043 protein_coding  INAG1|PRELL| 400 -
976 APOBR 105.293] :55911 #FF6347,bl4 chris 28505970 28510291 3792 + NM_018690 coding . pvalue
1021 AQP9 450.044|366. #FF6347,Dly) chr1s 58430408 58478110 3021 + NM_020980 _coding AQP-9|HsT17: 0050 B
1066 ARHGAP2S 192.409|9938 #FF6347,bl4 chr2 68961913 69053957 3816 + NM_001007231  protein_coding  KAIAQOS3
1089 ARHGAP3 140.893(54333 #FF6347,bly chri2 57866038 57873633 2758 - NM_032496 protein_coding  10C|FL16525 Sample / Control
1212 ARRDC3 61.671(57561  #FF6347,l{xFFAO7ADI. chrs 30664541 90679149 2161 - NM_020801 protein_coding  KIAA1376]TLI ame Up/Dn
1352 ATHLL 14.914/80162  #FF6347,bl:{xF FEAB3, bl: HBOEOES, bl{chr11 289138 295688 3268 + NM_025092 . FLI22635| MG =l [ Both
1387 ATP1B3 7.384/283 #87CEEB, bl |#87CEEB,bl: . chr3 141595470 141645382 1853 + NM_001679 protein_coding ATPB-3|CD29 C/A Both
1439 ATP6VIB2 270387526 #FF6347, b7 FEAB3, bl #B0EQES, bl{ chrd 20054704 20079207 3044 + NM_001693 protein_coding  ATP6B1B2| AT o Both
1533 BIGNT8 36.274[37907  #FF6347,bl chrig 41931264 41934635 1874 - NM_198540 protein_coding  BIGALT7|BGA
1594 BASP1 656.920(10409 #FF6347,bl:|#FF6347, blz #FFE4B3,bI{ chr5 17216932 17276954 1963 + NM_001271606 protein_coding CAP-23| CAP2:
1634 BCKDHA 8.163(593 #87CEEB,bl chri9 41903694 41930910 1913 + NM_001164783  protein_coding  BCKDEIA| FLId|
1652 BCLS 96.322(6oa #FF6347bl chr3 187435165 187463513 3975 - NM_001706 protein_coding  BCLS|BCLEA| L
1726 BIRC3 3.812[330 #87CEEB, bl chril 102188181 102210135 4352 + NM_001165 protein_coding  AIP1|API2|Cl
1751 BLVRA 13.174|6aa #87CEEB, bl |87CEEB, bl: . chr7 43798272 43846941 175 + NM_001253823 BLVR|BVR|BY, ®aND O or
1975 Cllorfes 26.847(83638 #FF6347,bli|#F FAQ7A, bl #EOFFFF,bldchril 65684283 65686531 1555 - NM_031450 protein_coding BLES03|P5326
2058 Cl60rfsa 68.167 :2538'37 #FF6347,bli|#FFAO7A, bl #EOFFFF, bl chr16 29753786 29757340 2596 - NM_175900 protein_coding  FLI35681| MG —
2348 C5AR2 30857(27200 #6347, e chrig 47835404 47845272 1725 + NM_001271749  protein_coding .
2620 CANT1 39.446(124583 #FF6347,bly| chr17 76987798 77005899 3479 - NM_138793 protein_coding DBQD| SCAN-
2633 CAPN2 29.690| Em #B7CEEB, bl [#E0FFFF, bl #FFAO7A, bl| chrl 223889295 223963720 3727 + NM_001146068  protein_coding  CANP2|CANP! R
2659 CARDS-AS1 18.744/100505812 #FF6347,bl(5FFAO7A, bl SEOFFFF, b3 chr1d 48758932 48761450 1963 + NR_040559 IncRNA .
2709 CAST 30753831 #B7CEEB, bl [#B0EOES, ble #FFEAB3,bl{ chr5 95997741 96109116 3811 + NM_001190442  protein_coding  BS-17| MGC34(
2981 CONH 5.739) :902 #B7CEEB bl [#EOFFFF, bl AFFAO7A,bl| chrS 26690079 86708350 1865 - NM_001239 protein_coding  CAK|p34|p37 () Anaisis ropi
2987 conwL 6320[57018  #m7CEEBbl|#BOEOES, bl #FFEAB3,blichr3 156864291 156878549 3038 - NM_001308185  protein_coding  ANIAGA|PRO1
2997 CCPG1 63.709(3236 #FF6347,bli|FF6347, bl HFFEAB3, bl{ chrl5 55647421 55700708 3101 - NM_001204450  protein_coding  CPRS|FLIG0S7: ) i pary support
32031 CD163 2619|9332 #37CEEB, bl |#00BFFF bz #37CEEB, bl chr12 7623412 7656414 4107 - NM 203416 protein coding  M130|MM130| ~| () Selected Gene Plot (IDinput)

T o | [Gew | @ < S P, =
1% 5-2. KEGG Mapper input file generation process
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a3 5-30F Z0| KEGG Mapper I O|X|(https;//www.genome.jp/kegg/mapper/)dl FZ%stn
Color &30 S0{7IH ofzfet Z2 HE & = UL

(1) 2MStAX} s FEKXLS| speciesE MEH (HumanO|™ hsa AEH)

2) KEGG input HEO|AM 24530 %} ot HEE

) - — (=]
3) “Use uncolored diagram”1t “Include aliases” &S0 HAE 3t =
4) Exec HES FECt

(
(
(

KEGG Mapper — Color

KEGG2 About Reconstruct Search Color Join Convert ID 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.

Search mode: () Reference @ hsa O other orgl | Get org code |

Enter KEGG identifiers followed by color specification
Examples:
81671 £FF6347,black -
8875 £FFa347,black

84272 £FF6347,black

80149 £00BFFF.black

84243 £FF6347,black

253832 #£87CEEB,black

55625 #87CEEB,black

7538 £B7CEEB,black

677 #FFa347,black

25945 #87CEEB,black P

Or upload file: | L2 95 |0
Default bacolor:

Use uncelored diagrams

rH
K
na
[
nfo

Include aliases (for hsa and other org modes)

| Exec | Clearl

1% 5-3. KEGG Mapper tool analysis process
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2MZAT A FFASO| BOISHE pathway list 7t LERCHIE 5-4). pathway 0|2 o
| 3 21 pathway O BOjste REIRRSl $olch T o
= = & UCL pathway 0|2 26HH 3T pathway
chart 7} F2|n 2{dt REAS| W up/down (red/blue)0| MO=Z HA|E|O| Q/Ct Pathway
= SOt "htmlI"QE MFSIH O|0[X|of FAE &d=52 A2

-

A TARY
oo} QEZOR A HES 27 =

[f Ct2 O|222 XNZEO| EO|X| A4S AL,
oIC

= AL
O%OI'E = =2 T A

Pathway Search Result
Sort by the pathway list

Show all objects

class A member 1

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

Gene set enrichment analysis (GSEA)= Microarray EE= DNA-Seq data & 20 X,
HT0A ROITH gene set & E4stE ZZIMO|Ct GSEA £ human, mouse, rat 2t 24

f% FCE MSigDB 0 U&= gene set (GO, pathway &)= 7|82 ZABHC
28 a1de 18l 6-1 1F 2o}
\
*http://software.broadinstitute.org/gsea/downloads.jsp
S
N
egct, cls T 2 = GSEA ZE 130 load
«gene set, H{ I ZX%, chip platform & &M M8 = 24
S
«gsea report, enrichment plot & 21} =0l
J

13 6-1. GSEA tool analysis process

GSEA Z 1| 0| X|(http://software.broadinstitute.org/gsea/downloads.jsp) Ol S0{7} 3|71 =
279l 510 GSEA 21 CHREE Hh=rCt (A8 6-2).

"GSEA -

Gene Set Enrichment Analyﬂs

Downloads Molecular Signatures Database

GSEA Home

Downloads

Software

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

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

javaGSEA
Desktop Application

Easy-to-use graphical user interface. Launch with

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

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

running with OpenJDK.

Produces richly annotated reports of enrichment results.

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

* We rec d using a ¥ C a than your
computer's total memory.

1% 6-2. GSEA program download
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GSEA 2MZ floiM= RTAL E

ol =
M

A271
Gene title (gene description), C2FE 2t ME9| normalized data (IogZ BHSISHX| %2 Zh2
=

7| 4BICE Microarray datas AZ 0| probe ID, BE0| Nearest Gene ID, CE2FE Z+ M

rQE
EN
oz
HL
AN|

P2 =
cls ItA0] RSIC Get MY 1T 6-3ut 242 FAe= H%Ef. A1Ztol= e "#1.2,

o X 4, B27H0| ME 2 7| 2/¢HC} DNA-Seq datas

normalized data (log2 HEISHX| &2 gh= 7Yoot oY NS M= mHYEF F o "gt"E

0|1 o A2 "HMAE (Bez E22f) o2 Mot
A B C D E F c H J K
#1.2

2 24424 9

3 |Gene symlGene Title A1 A2 A3 B1 B2 B3 C1 C2 C3

4 |A1BG NA 1.544002 1.369196 1.864898 1.630973 1.149183 1.289642 0.842837 0.742837 0.942837
5 |ATBG-ASTNA 0.629423 0.166494 0.220651 0514093 0.562111 0.158501 0.943667 0.843667 1.043667
& |AICF NA 439E-05 5.74E-05 0050181 1.67E-05 2.14E-05 0 0.1 0 0.2
7 |A2M NA 0.230622 0.330027 0.100307 0.641994 0.090967 0.071063 0.328091 0.228091 0.428091
8 JAZM-AST NA 0.303073 0.798804 0111377 1771126 091748 029445 0922872 0.822872 1.022872

cls

o
A27H0|= “#1E20|2" A3ZH0|=

ot 0| Z(N): | gsea_input.gct
| .

otE

gt
1=

HAE (BOZ HE)|)

% 6-3. gct file

o2 38 6-42F €2 A2 2 =L AMMUds "dETE AT AET(E 024 7])1
gt 2o 7|t MES =MLz 24 ¥E0| o Jgoﬂ
2

L£5t=X 50|52 7|2 A2, A3ZHO|AM E[OIM7|2 OFS FESHC oY MY M=
oYy o “cs"E 20|10 mYHA2 "HAE (o2 Fa|) o2 XN}
A B C
931
> |#ABC

It O|Z(M): | gsea_input.cly

AAMABBBCCC

L

T BAM: H2E (BOF £7)

a2 6-4. cls file
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GSEA Z2I0ME HO| Load data HES +21 Browse for files HES $2 F gct, cls IHLS
GICHAR 6-5). gct, cls OFYS mAUC| ZE7F 4 input S & QUMK Ro10 =&
HEE SO =10 =2istct,

.
o
e

a

File Downloads Help

Load data

‘ Home : ) Load data x

Load data: Import data into the application

Method 1: I Method 3: drag and drop

I Browse for files ...

Leading edge analysis

A Enrichment Map Visualization _ ¢ gsea_input.cls

2 ANQ: = B 3

Recent folders (double clic

|

gsea_input.

1% 6-5. Load data in GSEA program

Run GSEA & 211 Expression dataset = gct ItYFZ MEH, gene sets database = 2445104t
St gene set 2 MEHSICHE 6-6). pathway +=42 St1A 5tH 2 & MEH gene ontology
EME StXt 3t 5 E MESICE Gene set Off CHYF XpAISH HH2 GSEA SH|O|X|
(http://software.broadinstitute.org/gsea/msigdb/collections.jsp)0ll X Ct. Number of

permutations 2 1000 22 7| Y3}t1, Phenotype labels 2 &5t 0A}L Sh= H| & (test versus

control)& MEHSICE Collapse/remap to Nearest Gene IDs 2 Collapse 2 &5}, permutation
type 2 gene_set = MEHSILCE Chip platform 2 DNA-Seq 2| Z< Human(or Mouse or
Rat)_Symbol_with_Remapping_MSigDB.v7.0.chip & 4EiSICt Microarray 2| B2 A& chip &
MEHSICE Run HES FEW 40| A[ZtEICH

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

File Downloads Help |
Steps in GSEA analysis Home :(dloaddata x [ RunGsea x v @

812 Load data [ ¢ Gsea: set, Tl
Required fields
Expression dataset ‘9563 Jnput [24424x9 (ann: 24424,9,chip na)) |
— Gene sets database lcadmsmu(e org://pub/gsea/gene_sets/c2.cp kegg.v7.0.symbols. gml] J
Lasing sige anaiysis Number of permutations | 000 "
A e Phenotype labels ‘C WUserswHIHY#Desktopwgsea_input cls#B_versus_A ]7‘
Collapse/Remap to gene symbols | collapse
Tools Permutation type |gene_set -]
E] Run GSEAPreranked Chip platform [:lcnsf»emcn(-d ’Humanj)mbclgwtfjjemapplngAMquDB v7.0.chip I]
B CotepseDataset Basic fields [ show |
Chip2Chip mapping L]
Advanced fields [_show ]
Analysis history c|
@ ~ Reset P Last = Command
OF 1:15:04 + 3300381 [INFO ] - Loading ... 2 filesgsea_input.clsgsea_input.gct.txtFiles loaded successfully: 2 / 2There were NO errors 126Mof397M

13 6-6. Run GSEA
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EM0| b2 E|™M GSEA 21Z OF2ff GSEA reports &0i| status 7t Success 2 HFEICE Show results

folder & +2M GSEA &4 Z1 #0| E2ICHAE 6-7).

% v | dec10 = O X
ope = =% 27| Q
p' = z T3 3 Has o=
Ol= QX Ab - i8]
A ] ¢ ESialg - | M ot s
HZ 7p2|0] A 20197 o oz umny M &M
fnk <) = E] = ! RS = =0 % & L]D’SE-: b= 3= /|
BEEE +4 NMZ BHET| =7 k]
A ™ > HIHY > gsea_home > output > dec10 > v & | decto ZEM 0
A og ) +u3 @R |% 3
> BtZ 747| -
i 2019-12-10 2= 1:36  OtY =C
s e my_analysis.Gsea. 1575951995692 2019-12-10 2 2 s
GSEA reports o
Processes: click 'status' field for results P
Name Status
1 0 Gsea " Success
4
I Show r&sultsfoldefl PN
Seq *
F Y Tp—— a DY < >
174 o= =
3 6-7. GSEA results folder
GSEA 21} & 58 LY ‘gsea_report_for'2 A|&tSh= AM mpUO|Ct for CHET DY
CHEZOIM 72lBt gene set, _for AT M2 AT F2I5H gene set O|CH R 6-8).

& enplot_KEGG_TYPE_|I_DIABETES_MELLITUS_66

E,' enplot_KEGG_TYROSINE_METABOLISM_39 |— Enrichment plot

=R gene_set_sizes

EE‘ global_es_histogram

E‘T gsea_report_for_A_1575951995692

B gsea_report_for A_1575951995692  [—» CH=T 0| M enrich?t gene set
'8} gsea_report_for_B_1575951995692
B9% gsea_report_for_B_1575951995692 —> A ST 0| A enrich?t gene set
_P.i' KEGG_ADIPOCYTOKINE_SIGNALING_PATHWAY

/& KEGG_ADIPOCYTOKINE_SIGNALING_PATHWAY_109| —» Heatmap

B9Y KEGG_ADIPOCYTOKINE_SIGNALING_PATHWAY [ ZI gene set0f] ZStEl QFX M

1% 6-8. GSEA result files

- 29 -



for L= IA0= enrichment score (ES)2F Normalized enrichment score )7t 24, for

g mUO= ESQ NES&= YLl S5 2b 2tA 10| NESS| ECidt | = %A‘IE ankmg
2l ULt S%+£= DOWN (ranking SH))OIAl core geneQl ZLEZ=7} CtE HE, & uP
(ranking &%))OIA core genel|l EHEZl UACh= AES 2|0[otCt NES B0l =25
gene setO|Ct &2| 2071 gene set2 enrichment plot, heatmap, Zt gene setOff Z&E &
HEIt 22l excel fileO| RACH GSEA £4 ZI F Enrichment plotO] =&0| O]
Enrichment plot O|O[X[0A M2 MO| i gene setd| ZgHE FTXS0|D fold change
LI EICHE 6-9). PeakZt 2F0| 7|3 Cx=a CiH TN upE FEAESO]
o|0j0| 1, peak?t LEZO| M7|H down=l |HMX}7} BCh= 9|0|O|Ct,

ru:

ol
= Ho rjr
10

jn
lo rot

z
52 Hy M=
lo
2

fiml
rir

w_for test YL gene set/ ES, NES &% v _for control TZtYULH gene set/ ES, NES S+
Enrichment plot: GO_CELLULAR_RESPIRATION Enrichment plot: GO_RRNA_METABOLIC_PROCESS
08 000 1 s

Q
n

4
Iy

o
[}

o o

o o [
e o
3R]

Enrichment score (ES)
o
w
~——
Enrichment score (ES)
o o
58

L L 0 T

"R’ (positively conplated) |'RP* (positively correlated)

@ i
=] °
& &
15 S 2 | ——
£ =
2 =]
8 @
E 0.0 Zero cross-at 4745 £ 00 Zero cross-at 4746
@ = |
E E |
B 25 B 25|
E | i : *Control' (nzyalw!lly conelated) 2 ‘Controf (negatively corelated)
< 0 2,500 5,000 7.500 10,000 E 0 2500 5,000 7.500 10.000
= Rank in Ordered Dataset o Rank in Ordered Dataset
| Enrichment profile — Hits Ranking metric SCO"?S| Enrichment profile — Hits Ranking metric scoresl

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

13 6-9. GSEA enrichment plot

GSEA =M 1pd S Antof oieh ZHH 12| XpAMIgh 2|0]= GSEA user guide
(https://software.broadinstitute.org/gsea/doc/GSEAUserGuideFrame.html)O| Al 2HQ1EH 4= QICE,
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5. Protein-Protein Network Analysis (Cytoscape STRING)

STRING tool 2 Protein-Protein Interaction C|O|E H|O|AE 7|EtoZ QFXtO| MIZAE

SAH2E ZMBIY Network & HJiF= =4 =00t 24 g2 I8 7-11 2Lt

~
«http://www.cytoscape.org/ O A cytoscape CHZEE
scytoscape Z2 12 LHOJ| A STRING app install
«FTX} 2| 2 E (Gene symbol) SAt/ 2 (5007H O &t )
+Organism 2 & (Ex.) Homo sapiens, Mus musculus,...)
J

« Network Z2t =2l

« Network image, protein protein interaction HE file A&

33 7-1. STRING analysis process

Cytoscape SI|O|X| (http://www.cytoscape.org/)0lA| cytoscape ZEAMZ CHREE 2O}
2X|etEl A8 7-2).

1% 7-2. Cytoscape download

-39 -



Cytoscape ZE71

StringApp =

gs 20 o

MEH = |nstall HE

-~

-Tools Help
3 |

BisoGenet
- CyNetworkBMA >
CyTargetLinker >

J GeneMANIA >
Load CytoGEDEVO
ClueGO q
EnrichmentMap
TETRAMER >

-)

Cytoscape &%l Ol& &

4).

Q0| A= Ol B [Apps] > [App Manager] 2
+Ert

SO ZUCHAE 7-3).

4. App Manager

Install Apps | Currently Installed Check for Updates

Download Site: | http://apps.cytoscape,org/

Search!
"~ all apps (200) HiNalyzer
collections (4) RINspector
apps by tag RNA

SAFE

SBML Reader
science-direct
SCODE

SDP Model Builder
SemScape
setsépp

SIREN
SLIMScape

structureViz2

Synapse Client
TETRAMER (Installed)
ThematicMap

TiCoNE

TieDIE

AR EE R R R R R E R R ERE R EERERERERE |

v Manage Sites...

stringApp
1.3.2 (Installed: 1,2,2)

W

Import and augment Cytoscape
networks from STRING

v
>

Install from File, .

e

View on App o

Close

13 7-3. STRING app installation in Cytoscape

[File] > [Import] > [Network from Public Databases]2 &0 ZtChE 7-

5. Session: Mew Session

Edit View Select Layout Apps Tools
Open... Ctrl+0Q
Open Recent

Save Ctrl+S

Save As... Ctrl+Shift+5
Close

MNew Metwork

Import

Export

Print.. Ctrl+P

Quit Ctrl+Q

- i e A a
L. QQQQ & #Mo®
* Ox
n Sample Sessions
= Q gl
'ﬂ' = e
] = R
Metwork from NDEx... F‘@— -
Network from File... Ctrl+L
Furification Import
MNetwork from URL... Ctrl+Shift+L 4 F

Network from Public Databases... |Alt+L

Table from File...

|Import 3 network from a curated database|

Table from URL...

Table from Public Databases. . Alt+T

Styles from File...

3% 7-4. STRING analysis process 1
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Data Source € “STRING : protein query” AE4SIL1 Species & MEASICHAE 7-5). 45t 0K}
St= SHMAHS2| Nearest Gene ID & R E3HCL Confidence (score)= Protein-Protein Interaction
UAEE =6l Aoz 08H 17X O], 1 2 Z =2 |Interaction O] Z&S 9|0|StCt Maximum
additional interactors & 022 StH input®t |FT™AL L0 M Pt network O] 1 2{X|1 £=XIE =O|H
input 3tX| &2 neighborhood protein 77tX| network O] 124 XIC},

. Import Network from Public Databases X

Data Source: | STRING: protein query v About

] &ll proteins of this species

Enter protein names or identifiers:

X1 ST A
HOXBS
HOXC10
TSIX
STHNZ
HOXBE
HOXCS
HOXAS

poio-rons | MEHSE QXA 22 20 97|

HOYET = — =

HoxCE 3 300~5007H input '_ﬂ 4
GFR

Hoxa 10
HOXA-AS3
HOXAT1

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

lcaon

Confidence (score) cutoff: 0.40
A ~

Cancel Bac
13 7-5. STRING analysis process 2

Input St Nearest Gene ID 2f match 7t =[X| = protein O] AL H & 7-6 0t &2 3HHO|
Lt2CH & 7§ O|&2| protein O| 0| LIEtLLE HARE |FAF protein 2 =l

o 9 5
oLt
ot2ti ot
o| MEHQ Eo gz = A 0| K|BH
At M 2} 25 check == SHXIBICE Import HES FE2M 2440 XM =CH
4 Import Network frem Public Databases B
Data Source: |STRING: protein query - About
Species:
Al proteins of this species
Multiple possible matches for some terms: Select the term in the left column to see the possibilities. then select the correct term
from the table
Select  Name Description
GPR4 Translin: ONA-binding protein that specifically recognizes consensus
zice sequences at the breakpoint junctions in chromosonal translocations,
DHAS2 TSN nostly involving Ineunoglobulin (18)/T-cell receptor gene seanents. Seens
183 to recognize single-stranded DNA ends generated by staggered breaks
MAPK13 . o
oo occurring at reconbination hot spots
e Alcohol dehydrogenase, iron containing, 1: Catalyzes the
CLECS cofactor-independent reversible oxidation of gamma-hydroxybutyrate (GHB)
PPPZR2C to succinic semialdehyde (S3A) coupled to reduction of 2-ketoalutarate
Plig @ ADHFEl  (2-kG) to D-2- hydroxyalutarate (D-2-HG). D,L-3-hydroxyisobutyrate and
KCNKT L-3- hydrosybutyrate (L-3-0HB) are also substrates for HOT with 10-fold
CRLFI lover activities
Select Everything | Clear Everything | | Select Everything for HOTS | | Clear Everything for HOTS
Confidence (score) cutoff: 1 0.40
am o em  o@  e%  om  em  om  om  om 1w
Maximum additional interactors: | 0
° W om  om  m s m  om wm w
Cancel Back Import

3% 7-6. Not matched proteins in STRING
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=M0| 2t2X|H network image 7} LI2CHAE 7-7).

=50 String Netwark (af o-uigpo-o '$'

Table Fanel ~ Ox

o D+ W = ) B

i shared name namne i canonical name i display name i full name i database identifier

S60BENSPOODOO3ZSO17  SGUGENSPD,  QOEFO7 CYFIPZ 9605,ENSP 000035817 [PS

9605ENSPO0DD03EAZI2  GGDB.ENSPO..  P3zdz0 CDA 9605,ENSPO0DDD3E4Z12 ¢

33 7-7. Network result

[File] > [Export]> [Network to Image]E =2{ O|0|X[E XETCHE 7-8). PDF I A4
XNYote A2 HYT pdf T E MYSHH 2ACHE St0j = O[O|X|7} K| X| =Lt

o=

Export File Format: PDF (=, pdf)
Save Image as: C:#WUsersWebgWDesktopWString Network. pdf

~

Browse...

Cancel

E:m View Select Layout Apps Tools Help & Export Network as Image

Open... Ctrl-0 +

Open Recent » B

Save Cirl+S v Ox

Save As. CtrlaShiftss |1 Sample Sess|

Close =q i

New Network > ) }’i Export text as font:
%

Import > ¥ E 4

g =
Affinity
rint A
Quit Ctri-Q T
° "“[export Network Image to File
Styles to File

1% 7-8. Save network image
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o OEXFEOI protein-protein interaction 2 St=A| JEE XSt 4 2™ [File] > [Export]

— . - o -
> [Table to File..]2 &0{7} String Network default edge Tt XMESICHAE 7-9).
4. Session: New Session
File Edit View Select Layout Apps Tools Help
Open. ctrl+0 ¥
Open Recent > SR
Save Ctrl+S X
Save As Ctrl+Shiftes 7"
Close =
%, Export Table X
New Network >
inpoc 2 Export File Format: [CSV (s.csv)
3 :" - » Select a table to export: | String Network default edge| v
Print Save Table as C:WlUserstWebgWDesktop¥String Network default edge, csv
Quit Ctrl+Q
Cancel
Styles to File @

33 7-9. Save edge table

String Network default edge It O|A name Of| interaction & &, score 0 confidence score 7t
LEQFRACHA R 7-10). Name 0| A (pp) B 2t HFHJLM A FHALQ} B R A7} Protein-Protein

Interaction $tCt= Z40| 11 score 40| 1 0f| Z7t77H24% interaction O] &%t Z4O|C}.

A B C D E F G H M N o
1 SUID |~ |coexpn v cooccul * databa: v |experin~ [usmn - |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 0AS3(pp) _ 0.519
7 683  0.888 0.9 0132 pp OAS3 (pp) MX1 0.995 FALSE pp OAS3 {ppj 0.506]
8 935 0.892 0.9 PP IFI (pp) MX1 0.995 FALSE pp IFI6 (pp) A 0.503

A3 7-10. Interaction information in edge table

Network image Ol A{ MO|L} RS

HAsID A2 HAL20= STRING Manual (Download
link)ol A image =73 YH = %

mjo
fot
o
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