MRS

BARRRS CURLIEmI) EFEm

ZILES AR 1200 B MFFEAER IG5 AR
H77 e M E R R P
BAOEFMEE  ERTERK RO 2 S

7 PRI G EDRHRAERA T
BIRRA  HEW
BCRA HEW

BXZEBIE 18301047312

BAnERM  EETRGXEX 58S 1 S4£ 15 4%

ZITEE: F A H

i s dbE

EXHARR: 2025 £ 5 H 26 H EF 2027 £ 5 A 25H

1/82




A

" E A

AW BE A T RIZAFHAR AR BRI T AL IR 60450
MR AT BoAo T3 o £ 8 E 0

A Bl 3088 R AL F LA AL B MK Ae T BARA 5, & AR A
FLIE 69 % Ak K15 B H 446 P B TR B9 IR 5 A 2o

AERWT H U H LM, RAEZLEAFHEMEMRIAT, FP A
L LAR, BREIE TR SR E AR

AHiPBARER, THEFARAFITHR, HFTHEH AL
R P RAE T RBRAFRERBFLREY, RFEF
FTEERE L 5.
BERAADABRAZTRIAEN SR, REZFRARER “L” FF
o

B &K AL HKATEP, —X 44, AMEIT, EXAZMAFTER
TIF 5 5F, BEAPHERERBRYEERAH XHEKTH
B W& T B RS KRN, A KR LB —E.

L ERAEM Ao T RIEHRIE, FHHLRERIEHKIE 10F
AL A& FitaE,
BREFARERREAZZEZLEMEEIR AT T T £ 3,

2/82




&IE (PEARJETERZL) RAPUPBHEXORTRE . SFEERMEAE,
AERBHREOWARES, 2RGTME R EAEREKX. ROMFREAEERBHE
i b, A BFAHERNERANR. 2HXM. REAR. AR NEFEZUE AL

T, FVTEREREFEENTTHEET.

F—% ZRIEHEEAR. MIAZATMEXK

1. WM IRE

77 EEZ sk 1200 GIA MR FEAFTHIRESEN

1.1 AW B FR A TRESFAM T IR
1.1.1 AM¥ DIA B 2N : AL B TREETEXA thermo topl4 WFEHITTE
(BRBEEELD, BNMEEHEFEEEAKRN. DA RELELRE T ZEMnK
REAIBIL thermo topl4 RAIBXKREFEEA, BEESIKRATRHEEE-BKR
3 (LC-MS/MS) DIA BiER&E. BNHA 8min AR, BIRELRFIBRMMAEKH
AT
1.1.2 Aln¥% DIA 33 ESE#N: XA Thermo Scientific Vanquish Neo UHPLC+Orbitrap
Astral Smin(EFH—ASESRYE, THUOREAREERELD)NE B ARERRS
FRWRS .
113 A8 ATIEHHTRRETEMIE DDA BEF 5 DIA SHE MR, FREKES
FARETEAEEAREN. KEHR. eloR. REEHE-BKEE (LC-MS/MS)
DDA iER &, HEERRSSR, EXALRHBREZEENE DA S, REMT, E
MEBEREMTRADESESST. THIEIBRA Spectronaut H{TEMEEMT, 2
HEAEMEEIIR, KBEHTEFIER, GO, KEGG , PPl FEMELRFMTER.
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FREFRINGEZAREHERBRSHIT 24MAE (FERERSERE) BRE.
ARSI Z FF A RTBRAREER A AMBNEERE A TFE RTXMATEM 7 B,
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F3E, MEZEEAESH, WEFEZHRECAERERAN, FHANERIMNER.

FHF AMAFREAE

1. WAHERIEAREZ 5 & B SHMR N B NEEAREME, FNEHLE
B TR A TR T 283
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BIREE AR
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MEREESSRIYTR, ZHKEERET (KRAWEREE) . THEH
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ifF— HARAER

1 DIAZEBRAFEHAERE

1.1 DIAFRHA¥EAREH

R T 21 2 R R e R I FH R AR B R A T 1% s A T B o AR R S BT K
B AR 0 A, EEBAS R S R AR R R B B e RS S, AR Bexst B2 i B
HATHNTE R . DIA (data—independentacquisition) FA & U 4E Rk &K 1 —Fh
R A . 54640 DDA (data—dependent acquisition) JiiEH AL, DIA FH
T AEESERER: SIS EHEE S S TAE D, REXENEH T
A B FRETR . BER, MMLER. LERHMREHEATEE TFHEER.

5 DDA BIARMIEL, DIA HIARMMHBAIE: (1D REFMAHETEE, SO mAEdE
B (2 WWAKEMBYLYE, SOOI R, etk 3 RARAEH
Tk, ERREE. dEFYE. LA m. BT EREARNH, DIA HARIEH
& KR B e R G T

@ 7
45 pDAF DIAK#
(data-dependent acquisition ) ( data-independent acquisition )
ms1 MS/MS ms1 MS/MS
N P ﬁ“ﬁW
by P e — ? e o
adi |
| g
A o
~ W e Ao g G
S - 96 :5;;
e /7_ e T AT -
A, SRR RE R (1 10-200F 1 T ST f; 3y énmilmlm #HHRXMZEANZ KB “window” ,
BrER, KR ifmﬂsrf BE%. ¥ Siwindow 4 BT 4 B} B 1 {5 5 B L)y .
B &
BHEME. PR, EEEANE

M. REXK
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L2 FH—ARAERFEOrbitrap Astral {{RE
BHTEDIA ERRAZEETRE KOrbitrap™ Astral™MES SRS (BFRAstralfFiE

%) NWEBRAFGN, AstralfUE (SRS T MFFFRESHTRE. OrbitrapRESHTEEH
Asymmetric Track LosslessFXS#RNIBTIREEDHTEE, BET KT AFTASCERINA. Biln
(BFREMNRGT) SAIREIESERNRBUENMAY. Orbitrap RESHTEIREBLIS D
ERELELTRHIR, Astral FREHITEEEBIE (B1X 200 Hz) | REBURESIFSE
Bl HRAM, 5Orbitrap FREHHTEEASRETLES. A, Astral S {IESTEIERE
HRTHEGHEERIN. AstralFHE (N2 DIA KA, HRAGRF T TUEIEE-E.

Asymmetric lon Mirror

lon Foil
lon Routing o
Multipole  Post- Accelerator | .
Quadrupole =
ESI lon Mass Fil =
Source ass Fter C-Trap Octupole HDR i
. pp— = Detector |~
-~ ':é‘fl:ﬂ:l ‘ —H]
LA L " lon Processor
lon l|on lj_—‘yg\ i . a8
Funnel Guides .S.;: Injection Optics
brbirrap lon Trajectory '_ LR EIS s
Analyzer T S T R
Astral Analyzer

2 DIAZERHEAREFEBAAR

2.1 HriRE

AT A0TSR L 2R thermo top LA G vk b R A& 1T, XTI
(R J5 28 ORI . DIABR 38 S2i6 /0 BT As SR A A thermo  top 14147 & 2%
MR A, BRGS0k BT O (- HRIBR I (LC-MS/MS) DIAKUHER AR
BAFEASmind I Ky BUR PR R G D PR MIAEA M T AR s R T
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Samples Control Treatment

Proteins extraction,
reduction, alkylation
!
! |
o L
Trypsin digestion " .
! |
|

LC-MS/MS J ‘ . ‘ 1
d |

Spectral library search

:

Protein identification and quantitation

'

Bioinformatics(GO,KEGG)

DIAE B EH A LRIRER
2.2 PR EERTSERE R T
2.2.1 ZHRARES
2.2. L. 1 FRARER I — et
[—BEEN Y : SEREARFEREAL, 7. PUAEE s ZREF— 2L
CHREFRMY : 055 L RaT v E& I SEIeAR R, POEHUREAI 733%
[3EN] - s A R R, ERREA SRR G L RIEAT 7358
[EAAHTEN]Y « R RS RIEREA R —Htk, ABEYPEE -5, HFNARLF
P 5%
UEBEW Y . /R fE ., K LEE, 8 R AR EGEN, B {rfF 1-80C
URA .
2.2. 1.2 BAERERNERIERE

[1] BESRATRERAIL. Smlsk&oml B0 GHETBOLE) RAE, BRI DR
B0 (SR REIIAR, 50K FIIE O MR EIFEED o BOE BRI AR
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i AR T ST HES R AT & T o B A TP AE TR Y {5 o RIS (APT
FHTD HIEFERD  (RTRO .

[2] ATFAEAEGETE B0 T AR BRI SR i, 4 R A ST A0SR i 2,
PRICISRERE S A RK, TR Y BB, U (R AR

(3] #HEFERAAZKEHE L, SPhIALERFIK.

2.2. 2 FERALERAITERIPAL

P AATWEERES, RIR FERERA TG, MIEFEAEIL thermo topl4iRF &
FEEA. AL , WSS TIEERS, SRR E BRI
P

2.2.3 FAHL

RN RER I R A RERE (DTT) LUEJE i, T 37° C XM 1.5 /Mo 5N
NBUZ B (TAND KBS AT S 1 - I R R Ak, 7E 30 B S 30 73t RS 1)
FEA OB Al (BREAM S EOMIEIA 1:50) , JFE 37° C fF 15 - 18
I GERD o ¥ WAL G K BLE MCX B 854E Comicsolution, 0S-MCX-1IML) E#EfY
it R AL B, I BLAS B0 IRAE, FEH 20wl A 0. 1% (v/v) HERI/KIE IS - id 280nm
KRR AP B P e S B A B % TR RO R R (DIAD SEEG, [ ol
A ART CRHECRERS ] AHEIKEL -

2.2.4 DIAMTH ¥

AP IUIKBORE 5 Vanquish Neo REWAH M (FEBR GHL/REHED HIEM
OrbitrapAstral JRIHY CZEBRKH/RBHED , LABERARMOEPERSE (DIA) BT o
Bro RIBIR: EST, B TFHAMIEE)A 380-980m/z, —HELE My 240000 at
200 m/z, Normalized AGC Target A 500% Maximum IT Jy 5ms. MS2 SRHJ DIA Hd R AR
A, BH 299 MARE T, Tsolation Window Jg 2 Th, HCD Collision Energy N
25% , Normalized AGC Target Jy 500%, Maximum IT A 3ms.

2.2.5 LC-MS/MS¥HRE 447 B 3ot

FFADIA-NN1. 8. 1 % DIA SR REAT 4047 . LRSS BB BT BOAPREAR,
BOCRYIECON 1, @B RESE TR (© , BB FHERAN

16/ 82




(D FEAE N Salik. Fra s mEdE R TR AR E M BEELAR 9%, 1t
BHEEFEHOEREIE (FDR) <1% #E.

EESE MEFSEHERNEEHERNET3000, FIRHNEABSREEA, &
#BAPOA, APOB, APOC, APOD, APOE, APOF, APOH, APOMARSS & R, RN ERBEEARIKE
ME T 155k,

SEEG T HLBHE # EE f i AT AR S B i, I WA L EASR SR s RIBEFR T
DIRES AT, Btk SNBSS A R A 4T, 1 dR A 4 -5 Rl o 15 M2 .03
ZH (RO, B 78R40 o RIARG T A SHxABE 7
Hrafe AT HT L T .
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KEGGBIE D HT

: Reactomei@ gt
WgES WikiPathwaysiBEE 347 COMREAH
GSEADHR KEGGBRE ST
SoEsE - Reactomeifi&

BREFOT .
WikiPathwaysiE&
ROCSHHT

BFRBESHT
RESEFXRBOH

EEHBIHT

RS

=1
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iIRTEREBRTE]
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BRERKESH
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3. 495 B ¥4 Bioinformatics analysis

3. 1 BB

311 £ES5EEERGT
ATHSMEA%ERIREE. $eiEASE RS, WTRESTE. Gmssmr s

A 5 5 B AR
DIN S EREREG IR

Sample Peptides Proteins

..................

------------------

Unique Peplides
Protein Groups

E-E-EH-E-
DIA %5E 45 R Gt R
UiB: Peptides: % EFIMAKBLM%E: Protein groups: XEFMHARKSE. FRMERFARMAHN. Bk
HACRBEAR B B/ BB R R
s ST

1)3-1-1 £ 5FEBERGIT
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312 AEALEEERY

N BEA A R 2 1] % HUR A E S5, VA Venn BRI R0MS 8 4H5% 2 Bl &E AT RR, 45

R EFrR:

R ARVenn B Gl L4 H A TER D

B FAFERE—AEH.
fi 44 S 1<

1) 3-1-2F B E ST

3.1.3 PCA A9

F R4 50T (Principal Component Analysis, PCA) & —FhIEMBROEIE 2 k. XD

PC2(0.88%)

Sirh, PEARRE AR EERAL, NIRRT . FEAZEREOR, MM, R
e LSRR AL IR AV P AR S B A DR BT AT RE AL AT2DAI3D PCASHT, SR I e s

.
--!
dd-4

s =
PCLAE ToW)

A REA2D PCA %3 A5
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PC1(19.91%)

FirA FEAR3D PCAZy A1 14
B8 B PCl AKFEMAT 1, PC2 RFEMS 2, PC3RFEEAS 3, BIMEE—IHEE, FRFESHREAR
FIALA.
it ST«
| 1) 3-1-3 PCASMT

3.1.4 HFEFHFHEXMFZE (Pearson’s Correlation Coefficient, PCC) #4f

FIT A REA I 1 2 TR B /R BRAR R R BT b Ao e RO S A i e YA
KRRIEAOME: YRR AR REOBEE - 9SG, BEGEUNIERSS, MBI, 4
R .
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FEACHTR] % 5 B 8 1 BPCC A HT

it S -
1) 3-1-4 PCCor#fr

3.1.5 RSD 4

FEARTR B e AR AR AEZE (RSD) /S, RWI 8RR 412 1 52 B 5 S P

17.1

group

RSD(%)
L 3]
£ n

168

c N

A 20 8] 2 5 B39 2 1 FERSD 347
Sk

1) 3-1-5 BoxPlot4 4

3.1.6 ERBEEEM
XA R AS 25 72 B 2R A B BE oS B B, W R

&
48 i 01 1 Ot
UL BN E ARE RIS, AREAEAMMREE (loglo¥ih)

Bith 3O
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1) 3-1-6 Scatters> 47

3.2 RiEERIHT

321 ERERBES T

AT AR R R A FIEE R ERAR, AR — P T = R L.

7R EMZREARMILD, WA (Fold Change, FC)> 1.5 (LiAT 1.5 e T i
T 0.67 £5) HP value<0. 05 (T-test BRH:Ah) JubrdE, fH3IHLBARIR L. TREAREE,
WIFFEH Significantly changing inabundance %1, [FIEf, 45 RCARERAEM, Hp Bl K
> 10 MG E A8 H ARSI EARE, W FE.

FAMEEERERGTR
. Consistent presence/absence
. Significantly changing in abundance ?r )
Comparisons expression profile
Upregulated  Downregulated All Upregulated Downregulated
T3 vs T2 109 91 200
T2 vs_ Tl 151 208 359
T1 vs NP 287 117 404
Downregulated ~ Upregulated Comparasions
e gy S0 1N W 0 SR b
109 . e 91 T3_vs_T2
151 ﬂ‘ e s S 208 T2V Tt
287 i = S 118 TLwwe
| FC<0.1 B Fce10
FC 0.1-0.667 § FC 1510
HAREREEFESEFRERE

8. Comparisons: ¥%5H#4l; Significantly changing in abundance: # & Gk f55F p value FIZERRIEER
[1/fi; Consistent presence/absence expression profile: —##Ef P LH LU LR, 5—HFH M
YIRS EMERE AR Upregulated: Fil¥%RRERAF;: Downregulated: FHEFIEEAR; All: FIiHERR
EEAEE.

LORpe

1) _3-2-1 BB BB
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3.2.2 KUiE

AT R R AR R E Y R, K B B R LA RIA % A5 HL (Fold change) Al
P value (T-test) WIMRZF brAELEl kL E, Hr 23 FRHEARERRE (FC< 0.67 H
p<0.05) , B3F¥ FAMEARUAAIRE (FCO> L5 Hp0.05) , EEFNEAFAKE, 0 LT
P A2 57 R W topSHHTARTE, 45 R FEFR.

-log 10(p-value)

P=0.05

-

groupvsZH K 111 &
PO AT AR CDAZAIR MBSO |, SRR R B E HP-value (LUK HEEHD . Ei
Tt ERRBENEREARAR, BEANTRNEENERRARAR, KANELRERNEAR. b
VEIDRY £ 9% SR R M top5 L. FEA.
A
1) 3-2-2K11E
323 EREARAELE

HNTEEMBERZE R RAOEARHEZ MR RIEZS, P2 E 7% 2 B R 22 7 LA
FATER. EPIURR T — A EH A EZREANALE, AL EH =5 8 A N7
R A
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logzintensity

groupvsfH % F R AL
W BEARRAR, AR AR (LRYRMXHCEEED , BhaemBEes ifFiEEFEaEARERS
s, *RTrRERFRBEMTRE, *wxFRmp0. 001, #%F 0. 001<p<0. 01, *FR®0.01<p<0. 05. ElksE Ro]&F M
1.
Fth
1) 3-2-3 ERECMHLE

3.2.4 BN

3.2.4.1 ZREAREBERFERM T

NT iR, ANREARNFAE, RIRATH AN, REREARFKEEENLE
B ATRRAE DA A X REAE R B35 50, RAZ R RE5E7L (Hierarchical Cluster) X H
I FRIAE AT A, JFUAE (Heatmap) MERNER. TR, RH04
gEgch, — A BRSO e, T2 D] (Y B A AR A AR, R w7 LA 2 X 2 250

MR, LESEEE>1. 5 6% H Pvalue<0. 05 (T-test Al Mffikiadt, MR EEERE
R B A R AT DA RO AR 0 JF, T A 22 S R A 1 B R R AR A S A HIOR R AR
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2 Group

groupvs#l 2 7 ik A R R R
B BURERGRUMBRERR, BEEAHEER, AARABERAERIARGEE, AHARERFENERMR
CHngA b REMEERFEMEAR , REFEEEREARERRFE G HFERRZ-score 7 TR EL &
CIRAg A RE PRI, HhaefReF bRnEan, EeAREFETHmEAR, KemsRiE
AR ERES. Hofh R .
s S

1) 3-2-4ZREABESI

3.2.4.2 BHEBBHRABRAFRR
KT MEHEARN S BA%hRicts, REARKEETWES . THAMuzz 1

fuzzy c-means (FCM) BLiEEATH, WMIETA REANREES S MR RERT. ALH &R
IR s K FEER. (ROHHGER F3d &Ll b, 28 UL FEsHr, Wi BA R
BE e AN R B, REEZ AT AR .
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Ereson Changes
[ S S '
Expreason change
s 08 08 18
S Y T W W |

- } “
Eapresson crangm.
15 48 a3
| {

prmsen cranges
[ S T
Exprmson changes
TR TR 1Y
G Tt S
N - E
- ‘ '
Eagrosaicn charges
13 48 0 18
L S W v ]

Expressan changes
[TV S T |
Enpres on CRARQe
T T U TR T
O S T |
4{ -
Eapemsion change.

LY o8 o8
L

L NEAREBHRKE
P BASRRIRRMAM, ALFEFY— L ROREREL. §— M ClusterMAKIRRATRIEBHH—%
A
it S0t

1) 3-2-aRAC- ¥ B Ao

3.25 &A@ (Radar Chart)

A FRREA 2 REAE LA HENREKT. F-BERREZAIEREA (ANDNRER
H 2 SR AR R EED » BB EEk AR RN, RrEREAXRIP valuesk
FHOVIE, H/NBIKHES, HREATES, WFRRZESRRAZER T Log2 s R Ax B iR B/
s 5 = FORLog e i LU B M 22 A5 80 MR B, BIEGSR TR, RIBRRRE
SRR, SR R A A . VL
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SMAD2 : : .i ZHx2
ZFX B 5 : : L L INPP1
Tt | ,A ; R o': Svsy
o \" gn % _ $a. | "oy
\ 2 4 8 » 5 s /
A % . F I
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<F I i ) s /o 7,
<Q ~ Tas -' “,
ng > » & “+ %
Py SRR
A e e G N
F £ & 3 75 °
o =3 =
groupvs# {17 R RIAEHILE

i SO
1) 3-2-6b ZREHHEIAK

3.3 ThEE T

3.3.1 WL M

ZH12% (Organelle) RANMLEE N BA — @ AN T CGudkhidk, AEME) , E’
BAREAFR GO EERT. ANRG ST EA R IR, B E B R 41 e A B
FHATE— LR AR AR AR L P R R DD RE

ST P 400 i 5 4 T 4K A2-CELLO. Chttp://cello. life. nctu. edu. tw) WXFETA 2 RRIEMES
BT AR, TS RURSE ST, S0 . Fe, UEPRER AR S
MR RE AR E S0Ame, mFE.
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Nuclear,343

Cytoplasmic,267
Others,12

Lysosomal,14
itochondrial, 74

Extracellular,158 PlasmaMembrane, 154

groupvs 2% 5 IA R (5 40 L e A7 2 A 0 P
i ST A -
1) 3-3-1T B ER 4T

XHEEAN U Y 22 S B L BT WA e A it b, e dlgeit B M REAREH, JFUARRER
AR FEIURRT MBS R, Fofb E B 45 R W

Cytoplasmic

Nuclear |

c
o
E PlasmaMembrane |-
g L
; Mitochondrial | w [l
S ann [l
©
82 ER [
>
w
Lysosomal
Peroxisomal
Cytoskeletal |-

Number of Proteins

VEAHAR A 45 S T Y R
BB AAFRAR M ES, BARREZEARERINER B0 RE, JHEERRETHN&EAMA.
it A
1) 3-3-13F hfeE v 5347
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3.3.2 Sl

RAREHR (domain) RIEEBKIEAF S T4, HTLKEE LASHE R0 EFKR,
TE P A 2 AN FE S [A]_EnT BLBA B DX R S X . — BN S5 L B LB AN R AR R R A
B FAERR RS, HAREARNEDF M. ok, BEASER EEHMAT) 1
MEAE R H UGN AL, S5 EAE BRI R A e, mRe S| A oCRETh RERI 3L,
Ja SR IERRAL D Re BT AL . (K, STl i 7t 8t A B Th e DX B A
B e E A TR R

K F G5 R FIN ER F interproscan™ X 22 5 455 H A B AT A5 M I, 20 B4 R A T 20
Htt, SR Frf, CESREDTERERDomain b & A#H (7720 ), W FERR.

Domain Name(Top 20}
- \
S H
LBz K,
.-3
- 3
-3
-3
q L
-Ele
-

von Willebrand factor type O domain
Pymoline-5-carb d dimerisati

Olfactomedin-like domain

NADP oxidoreductase coenzyme F420-dependent

MCMZ/2/S family

MCM OB domain

MCM N-terminal domain

Leucine rich repeat N-terminal domain RichFactor

6.2 .

Leucine rich repeat
Integrin aipha cyloplasmic region

Immunoglobulin V-set domain
immunoglobulin 1-set domain

HMG14 and HMG17

Glutathione S-transferase, N-terminal domain

Endoplasmic Reticulum-Golgi Intermediate Compartment (ERGIC)
Endoplasmic reticulum vesicle transporter

COMM domain

Class |l Aldolase and Adducin N-terminal domain

C-terminal duplication domain of Friend ol PRMTL

BRCA1 C Terminus (BRCT) domain

_-‘,l
..-2
--3
»-z
_-z
-
_-2
.-2
e,

Y

- T

0 5 10 15

—logso(p.value)

s [l
os [l
oz [l
10 [l

groupv sZ % 5 K & ARG R AR E
AT HBRERRIERA RS EERE, B ERERE H TREARE REN
KT, RPN OO0 B B RS W B X R 22 7 B H, R Fisher Ktk 3 (Fisher’

s Exact Test) Xj2&53RiAHE ARATEMEE £, WFE.
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Domain Pathways Enrichment(Top 20)
Globin .

Laminin N-terminal (Domain V1) ®

Eukaryotic-type carbonic anhydrase [ [ ]
Fibrinogen alpha/beta chain family | ®
Fibrinogen beta and gamma chains, C-terminal globular domain [ ]
PDZ domain {Also known as DHR or GLGF) . ‘
LIM domain - ® | richFlaloc;.or
Tropomyosin = [ ] | 0.75
CRAL/TRIO domain - L] I 0.50
Laminin EGF domain
Transglutaminase family, C-terminal ig like domain

Transglutaminase family ~ | protein number

® 25 [

Ferric reductase like transmembrane component ~

| @ so -
| @75

Transglutaminase-like superfamily r

111

Phosphotyrosine-binding domain +
Immunoglobulin V-set domain

Laminin B (Demain IV)

% s\ | B

Animal haem peroxidase +

Metallothionein | +

Catalase  »

2 3 4 5

~l0g10(p.value)
groupvsZH 251 E 4 i <
WO BB AR AR A R E R EM, BT Fisher ik (Fisher’ s Exact Test) tH5IP{H (M
~logl0) , HHAEREE R et BL RS R 7y 38 F & SR E A B P ACT R, Bk LR EHEE TR (Rich
Factor<1) , WERTERFEEILEMENERLERAHEA SERBSSEHROTE LT HNEARNE D
Hofsl, SiEREBEA fif{FRich Factorfifg X, SHEMRIEFFIEHUHEARTEREAREA.
itk ST

1) 3-3-245#iEs 40

3.3.3 GO ThEE M
AT AW T REAEE YR P e, e EB5EY R, B EE A (Gene
Ontology, GO) X2 FHRMHTIERE. GO —AFRdEfbiThfiesr Kk R, AL T ~EAEEFHIARIE
A I 2 FH DA A v o JE R AN JE IR P (K SR o GOTh BB - B2 40 R38R (Biological
Process, BP) , 4+ FIhfig (Molecular Function, MF) F14ifa¢H4; (Cellular Component, CC) ™.
AT EH ¥ HiBlast2Go (https://www. blast2go. com/) “E4 HIXT A B3 EFFIEEAG
B FAZSEAK. BEETHEREAFRTCO LR, EBRSERERES WM XM, [,

FECO— i B EY b B EARHERTSRI, SRWT.
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HE{ERIES%: http//www.geneontology.org/http://en.wikipedia.org/wiki/Gene_Ontology

3.3.3.1 A BEERREEBM GO ZIRESHT

306

prolen-containing complex 156
364

positive regulation of biological process 175 .N,
signaling

dzation 11
200 300
Number of Proteins

groupvs T 3% £ R RILEAKMCOIERSHE (level 2)
WA [ R ARFR R RGO IR RS B (GO Level2) , A& 4 T HifiE (Molecular Function) , ZHfa# 4 (Cellular

Component) FI4E#E#E (Biological Process) » KKUA, #fs, ZETURXSY; BURERFENIREIET
MEEEREEARARYEA. —BERT, XXM EHERREEARYEMRE, HHZNREEE, &

T LR AT R IR ANLH] R B

g
“ 'i ‘¥ -'n'ill
3

:
£
eI

process
00 25 50 75
log10(p.value)
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groupvsZl Ay 3% E R RILE AR MGCOEBES A (level 2)
BB B AL BRI RGO G INREIERRS B (GO Level2) , A& 4> TIE (Molecular Function) , #iiffi4H 4 (Cellular

Component) FAE#ILFE (Biological Process) , KKLALLfE, W, SG&ETFUXS; HInERTHEEEME, o

. HFFisherfiike1s (Fisher’ s Exact Test) T3P (El-logl0) , BiARFRRIERE KR RIFICOThAE T B

2 K R
st

1) 3-3-3 GOINEES 4T

A TR 2 57 R0 R R R R T AR S ARARAE, JRE I PR REAS GO ThER K H G E AR B 4R
FERTREMAKT, RIBTEE RO R E B4 G0 % H, KM Fisher Kk (Fisher’ s Exact
Test) X2 FRIEE AT GO ThaEE HE 4T

¥ 2R BEEARSSHYMNSBEAR (SEEREEFIMATHAEAR) LA GO ThfemE
B4 BT X IR L%, 35 Fisher K5Hike % (Fisher’ sExact Test) /3 P& 2 RIS EN, MM

RITAERREEAREENTIAELR (P value <0.05). FSHIESRER G0 =K TH GO
# HE M.

i

i
oo [ ==
svaed sl

SO T,

.......

groupvsZ i3 2 5 & A R GO E £ E (CO)
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groupvs# T4 2 57 8 A RGOS T (MF)

Y. PR AR A RCOTREM B R EY, MR TFisherfiHifi% (Fisher’ s Exact Test) il %P (X
~logl0) , HEASPRMME AR K3 RIFIGOTIHE T i HREER) R thACHR &, A ERRFEE TR (Rich
Factor<1) , HHEATHRREFIKCOWREMNERRERARMBA SERBZCODRMALEIMEARKAE M
e, Bt BEE 4 A #RRich Factorfil@ X, SMAHAPRFGEICOIHES L FEREARYEE. —BERT,
GOEARL RAPPEM/N (P0.05) , XBGCOTIRRAA MG LW ERREE, T 5c0TIRSFMRNERREES
Fi¥ BEXRERE ERBEREHPERFLENENMPROYREELD, BETUESEHEITER, BEEH
BBOGBIN 2 T A A K B R WX S h B I 2 R B0 TR AT R 9 A S SEER T BB L AT 5«

BEEEZE, HTRFAEEEENCIGRSEAZEKKR, BIANERRE£IINC0TIR,
SHMshieMEN R ZIhfehEREA, ZREANBTFKELLog2FCEMKR BN S Z%EnE
HRE R SRR EMNEANE T ZREE.

groupvsZ T Z R EARMGCOE 4% & (BP)
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A N

groupvsZH FTA 2 7 5 A B INGO & $E5% B (MF)

Lolpa

1) 3-3-3 GOIhEE4 4T

Circosf— & X (HAMBIAD « B—AEE: SHEMCOTIRE—HNK, HESHEEABE
HebRAR R . ARIBISEARRAR RS 5 AN Thae SRS FNEP value-LoglOFHS I H.
WA, Bitalda; =M B FAZSEANEFEE, AR ELEEREANE, HE
RETWZRBALKE: EUAEE: SAARGEERE RN (Rich Factor<1) « H: B
FEDSTARER.
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groupvsZ T A Z 5 8 A G0 E #ECircos &
B oc -

1) 3-3-3 GOThEES 4T

3.3.4 KEGG EREMT

NT ERGAMMBIEY IR TR AN, e, TEFEMNZFIES
JRURRAAE RO A BE R R AR A, anfRiiE B k. [RIEITKEGG (Kyoto Encyclopedia of Genes
and Genomes) ¥(#fs Xt & AR AHTIERES . KEGGR BT A S BEig &S0k, B AR Z R iHa 1
DUFRE BT S BRI BR P, FOBGR T B, BEE M T, FREEMT, M
Fe, kRS, NP BT REZAFHEHIGEEE L, & TR,

3.3.4.1 A BEEREAR KEGC BB HT

A KA 335 5 R R HTKECGBE TERE, YRGS WA S0, 45 T R e

HZERESE: http://www.genome.jp/kegg/pathway.html.
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KEGG Pathways Enrichment(Top 20)
Tyrosine and trypioph - TR ST e N R 2
arginine biosynthesis - I
Arginine and profne metaboism - [
DNA rephcation - IR
Drug metabolism - cytochrome P450 - I
Chemical carcinogenesis - DNA adducts - [N

ianin, and glutamate . ISR

Platinum drug resistance - RichFactor

Biosynthesis of nucleotide sugars (N > oz i

NOD-ike receptor signaling pattrwey - S 1 os [l

Metabolism of xenobiotics by cytochrome P450 - R os [l

Tryprophan metaboism - N os [l

A right pochy - I 5 o

vap W

Leishmaniasis - I ©
Chemical carcinogenesis - receptor activation - | IENE ©
Transcriptional misregulation in cancer IR
| eukneyte transendnthelial migration | ISR ©
Cell aghesion molecules - [N =
Lipid and atherosclerosis RN 1>

—logs(p.value)

groupvs ZH 5 3% 2 B A A BT KEGG IEEF LI (Top20)
P EGRARFRSERREAFEARS SMEMRATH, MARIREEREE, WETFisherfiffa% (Fisher’
s Exact Test) 5P (Hl-logl0) , HEALPREMERRKF R BIAERM T & £AEM BF AP, — BT,
S5 ERNERRARARR RS, HHZEMEEE, & EE R IET R ERANGI R .
Btk O

1) 3-3-4KEGGHE BgiF B4

3.3.4.2 frE BEEREA R KEGC BEBRE T

EAEIRN, REEAMERITEILEDFTN, ETPathvay I rA B T HEilt—0 T
HAM ST fePathway BAEAR R ERLE R .  KECCIRMAMK L RT3 MHLIEFE (Cellular
Processes) » FFiifS E 4078 (Environmental Information Processing) . i#t4%{5 BALEE (Genetic
Information Processing). AZ##% (Human Diseases) ((LFRZI#) . 1Rl Metabolism) . HHLRSE
(Organismal Systems) « Z5¥H & (DrugDevelopment) « AZMTidIS Y R A2 RS2 LU KGE
BRI R, DMEE MBI R RIAEA S 50ORE@®E. ZRRAEARS SRR
R TR
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Cell adhesion molecules {
Pathways of neurodegeneration - multiple diseases {H RS
Epstein-Barr virus infection
Herpes simplex virus 1 infection
Human papillomavirus infection
Influenza A
Hepatitis B
Level2
17 Amino acid metabolism
. Cancer: overview
B cordovascuiar isease
- Immune sysiem
B intectious disease: bacterial
. Infectious disease: viral

. Neurodegenerative disease
I signaling molecules and interaction

Salmonella infection

Tuberculosis

Shigellosis

NOD-like receptor signaling pathway

Map_Name

Neutrophil extracellular trap formation
Leukocyte transendothelial migration

Lipid and atherosclerosis

Diabetic cardiomyopathy

Pathways in cancer

Proteoglycans in cancer

Chemical carcinogenesis - receptor aclivation

Chemical carcinogenesis - reactive oxygen species

Arginine and proline metabolism

0 5 10 15

The number of Proteins

groupvs 15 ¥ B8 (A5 1 KEGG B8 &R @ AR B
WA, MR AREREOEENE, AR ERKECGERE AR . ARFIEARARKECCHLiEHlevel 2R
ﬂc o

SO
1) _3-3-4-1KEGGiH FRIEEE 44T

3.3.4.3 FEBEEREAR KECC B EES

TR 2 58 AR A QUHE M S SE, Rl PP IS KECCACIRE B 19 8 F I =
SR BB MK, HREBIWFR F oe 0 5.3 & SEKECGAR I ¥, SR IFisherfuffifad (Fisher’ s
Exact Test) X2 % ik # (A B TKEGGIHE % & SR B

¥ R EEREARSSEMMIATEAR (REREEFIMHTAEARD LLKEG KITER
G WL IT R B RS, @i Fisher KiWik4e (Fisher’ sExact Test) fHHM# ZRIORENE, AR
P ZRRERAREENERLY (P value <0.05). WFEFR, @ Fisher F#ikRI7%
%} groupvs HUBCAR I B3 22 5 B 1 AT KEGG B & 55 4T

38/82



KEGG Pathways Enrichment(Top 20)
Arginine and profine metaboksm ;77 - - .
NOD-like teceptor signaling pathway - @
DNA replication = (=]

Platinum drug resistance - ®

Phemylalanine, tyrosine and trypiophan biosynthesis ~

Neutrophel extracefiul brap formation = .
Acginine biosynthesis - . | richFactor
| 06
Chemical carcinogeness - recepior activation = . | 0%
|

Drug metabolism - cylochrome P450 - L | 0.4

I 03

Lipd and atherosclerosis - E2) e

Biosynthesis of nucleotide sugars  ~ [ ]

Chemical carcinogenesis - DNA adducts - ® | protein number

® s

MAlamne, aspariate and ghtamae metabollsm = [ ] . 1%

Transcriptional misregulation n cancer - ® . 1%

Metaboism of xenobiotics by cylochrome P4S0 =
Tryptophan metabolism  ~

Leishmaniases -

Ceil adhesion molecules -

L]
®
L ]
Leukocyte transendothehal mugrabon - )
®
[ ]
1

nght ventricular .

10 15 20 25 3o

~ logyo(p.vaiue)
groupvsZ T 2 57 8 F1 BT HIKEGGIE i ' S i B

UL B REALER N REKEGGHE B R W B, RIS TFisher i3 (Fisher’ s Exact Test) ISP (I
~logl0) , A bR AE B K om0 RS i i SR BE 0 B3 Mk iR, BB AR S A T 9K/ (Rich Fateor
<1, BHEETRFEFRIKECCHBLMNHREERFARARER Eﬁﬁléﬂﬁ%%mﬁﬁaﬁiiu%ﬁﬂﬁﬁﬁE’-}
ELfl, 2t R BRI 41 54X #Rich Factor{li X, “HIRIA/PMEFG/IKEGCHEK FEREARMNHE . HIATLLERR
ABIGEBEHETRR R BE WX ST 2 R RIAE A BT R RENF LR R RHLM T
et S0
1) 3-3-4KEGGi# ¥4 & #2144t

BEFHEZE, ATRREESEN KEGC B SERA KRR, B4 MR = EBIH KEGG

W, S IGEE R RS B D EREA, 25RO REE L Log2PC MK/ M E

5. ZEREMNERSEEBhEMNRANEL T EREE.
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KEGG i Bt ) & S St it 3% E

Bl

1) 3-3-4KEGGH % & 4 7t
X} 2 5 R FIKEGGB B PB4 T BT, UACircos BB KIEITSE RE/R. Circosty

—P A& (AN B EHENKECCEE, BEIMEEABEARRR; BoA
FIPE: HEKEGGIEMS 5L S FEMP valueS-LoglOFE GO B, BEML, 5—E:
b, FREREAKEFEE, aRX LEXREANE, EERXTHEREANE: &
PUANE B EEAKEGGHEER I E 4K T A/ (Rich Factor<sl). ¥: ®EHEFHDSTAAER.

KEGG JH & 1 5 E5i it Circos [ (top 20D
Bt 30
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1) 3-3-4KEGGIMER & HE /4T

3.3.4.4 B¥F b, THEREHM KEGC BB ERHT

AT BRI EARER EENEENE, SRk b, TR RIEE A REETKECCHE I &
b, DRER AR R, SRERUT:

Biosynthesis of nucleotide sugars
ienylalanine, tyrosine and tryptophan biesynthesis [
Amino sugar and nucleotide sugar metabolism [
Fructose and mannose metabolism I
IL-17 signaling pathway [
Phenylalanine metabolism [
Salivary secretion [
Protein export RN
Galactose metabolism [
starch and sucrose metabolism [
leomycin, kanamycin and gentamicin biosynthesis [
Adipocytokine signaling pathway [N H down
B s :=roid hormone biosynthesis M up
D11 expression and PD-1 checkpoint pathway in
-B cell receptor signaling pathway
I < urotrophin signaling pathway
I 1 ond Th2 cell differentiation
B virion - Human immunodeficiency virus
IO~ mino acid metabolism
_Primary immunodeficiency
I <-STAT signaling pathway
- ocision repair
_Prolactin signaling pathway
T <! receptor signaling pathway

0.00 185 370
-log10(P value)

KEGG Pathways

a0 185

groupvsZLE 3 b T % RRIK R R 1038 B SR

R BEAER A9F i sher F TR AR 3 HIp value . (ERBLIOAIEMIXNED . ABIFFRERA. BN THEASS5M
HEHOE Ch) MR () &Fx.

A EREAERIINEREG S REER PRI E, ERE RS,
e S
1) 3-3-4KEGGIE B8 & 4240 4T

A2 5 R R B 190 B 8 (5 8 S AE R P AL B, ZE PR AR
0 8 A
1) 3-3-AKEGGIH# & # 4 b7

3.3.5 Reactome EREEE 4T

Reactomes@ —A™ P BRAL MR R B E, HhEESE SIS T AHAL R EDRIEN
SRR . ReactomeBEIRML TR R M. S5 RMSEAE (. BAR. 6. &
B PUERITAIRUNG T TERE A AR S, JE 4N . Reactometh {IAEM)FIRIEH)
BT EEARG PR, H915%. Bz, MRECmEE. BA. KK, DRAFH.
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GEEEKEE, PRS- LoglOF BN R RFEP value, HHINXTRiReactomeif &5
B FEEKEIREEDEN, BRAREELEIERE,

Reactom Pathways Enrichment{Top 20)

Urnes cing of DNA = - s

Signaiing oy Interiesicng - -::
o - .
Interferon Npmaoets signsing - -r
unsetione conpozacen - [ - ichfactos

|
Ghutariate ana giutarune mestotsn - ([N 02
o1
Cxtraceiuiar mat-y ogantaten - _:: o«
rempueonvcans - [ N
Detasitcaton ot faconve Oxygen soeces - [

s T
—
—

— log10pvalue

groupvs T A %2 8 AR R SRR TR
St 3t

1) 3-3-5 Reactomeifi§g FA4ETHT

BT REEEEN0MTIEENL R, EhAHAReactomelE RS L., BEARR N E
MEEDEM, B3 TFisher Kt (Fisher’ s Exact Test) iHEPHE (Hl-logl0) , BEALFRHY
(B R R FR R RAR I R B AT R B Ml s, BiEsh AR EHEE TR R/ (Rich Factors
1), EHERTRATERERZE BN 5% 2 R A E AR E SR ENRZ AR A S 2 R0 E
EURECH B, BfaliEsn 4 B ERich Factor{fillik, MM A/ NRRNIZIAM 257 EA RS
H.

Reactom Pathways Enrichment(Top 20)

NA

Neutrophil degranulation ’r '
1
Antimicrobral peptides r ®
Extraceiiular matrix organization [ ]
| richFactor
| | 0.4
Apha-defensing = - 0.3
02
Glutamate and glutamine metabolism |- .
01
Glutathione conjugaton - @
protein number
® 0
Interferon alpha/bela signaling - @ P
. @w

DetoxiNcation of Reactive Oxygen Species = @

Signaling by intereukins - @ ‘
Unwinding of ONA - = |

6 L] 10
—logl0pvalue

groupvsZHfiF EZREARKNEEIEE
G U -
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12 3-3-5 Reactomeifif% & 4T

REEEZE, HTEREEEENReactoneiliifF 5 E A ZRIFIK R, ERANFRREEDH
Reactomei %, S54i{llReactomeil BEAHER ZIZERPHEREA, ZFEANINFKYEHLog2FC
EMKB N ZEGRERNERERERP SN EANS T EREE.

groupvsZ AT 225 H 1 it & SR K

b ST

1) 3-3-5 Reactomeifi & & %4010

Circosf—M& X (HABIA) « B EE: E%EHReactomel@dk, [ IMEEAZENAEL
AR B A B Reactomeil k= ER ZMP valueZ-Logl 0BG 1. BUERA, BBk
o b FEEREANESEE, afELiizRrEARE, EOARTEERRAE:
HEIUANER: FAThERN B SEETFRIR/D (Rich Factor<sl) .
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{

N

groupvsH T A ZZ R E A & HCircosH
LT

1) 3-3-5 Reactomeif i & 04

3.3.6 WikiPathwaysifiB§ B R 0T
WikiPathwaysfEES7 2R T (EREEY 2 FAHERE SR TTEIRA4ES . WikiPathwaysig —NIT

HISCH T s Yl AR . R, WikiPathways NS e B0 AR 4R 4l 7 — PRy, nligag
T8 IRAT B B PE (S B, BIIIKEGG. ReactomefPathway Commons®. FRA. K. NRAF:.

SBEFEFVE, BMBRRLogloE B EEEFIEP value; HHNXTMIWikiPathwaysit
RER. FREKERREEESEN, BRARSED ISR,

WikiPathways Enrichment({Top 20)

s e | '
e 1 |
| ST \
o - |
| I
. - RS »

] | miehrac

| o2
R | o

| | ||
| |
| i
| TSR
| |
I |
S w
1 1
ACE inhititor .,:—, ‘
| — — ad
] ] s .

- loglOpvalue

groupvs AT EREAFMEEXKTE
e ST A

1) 3-3-6 WikiPathwaysifi#& & 44T

BEEHRE P B T SR F R0 ThAEAEE R, PRIV kiPathway il i ik
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65, BOARbRNEESRN EESEN, WETFisherHitide (Fisher’s Exact Test) il 5P (M
~logl0) , BEAARAER I AT R B 8 A (0 B VKT iy, U BERU R W SR T
K/ (Rich Factor<<1) , &2ERFRAERRZIM A A B34 27 REEA R H HERSIZ
AR A %P EA RS E ], SEBEIIEKRIch Factor{f#K, RN ANFR
il TR EAREE.

Wikipathways Enrichment(Top 20)

Ferroptoss - ®
Network map of SARS-Cov-2 signaling pathway - ®
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1) 3-3-6 WikiPathwaysiB§g s S04
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3.3.7 GSEA &M

{EGe R A Thae S VR R T8 LT RGO x) 22 B RIAE AHHMT 40, BRI EAR
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HfZERFEREENAEREEYEEUORRBSERN, BTt gE £ b RAR 2
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3.3.7.1 GSEA GO ThEesr#T
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1) 3-3-7 GSEA GO4r#t

3.3.17.2 GSEA KEGG E&E/4#T
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1) 3-3-7 GSEA WikiPathwaysZr#T

49 /82

AN




3.3.8 HEXE T

¥ (TranscriptionFactor, TF) @faEeM LA F%F 5t 7 20454 DNAJF HLl 1 iy i e
i, THEFE T AR, S XREABTERIFETRA . PlantTFDB (Plant
Transcription Factor Database) AlAnimalTFDB (Animal Transcription Factor Database) ¥(iE
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3.3.9 BEHEEMEST
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AT FF STRING B3 Fe s i 8 R AH LA FH K 3R, % groupvs HOBAL 025 7 A TR R A
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groupvs 17 ik & 1 FAH BLAE M 2%
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groupvs 4 HAF R A module 7347 &l
BiEH. Bk, F—RGR NS A EA U IR, kKSR N E AR

EH.
i 3t
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Virion - Human immunodeficiency virus
Neomycin, kanamycin and gertamicin biosynthesis
Primary immunodeficiency

C digestion and

rap
Galaclose metabolsm

Starch and sucrose metabolism
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NOD-iike receptor signaling pathway
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groupvs 2T 2 B8 AR I KEGG R =4 0RE (Top20)

it SO
1) 3-3-9 HHEH H1 E@,ﬁjﬂﬁ
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WGCNA 43#T (weighted gene co—expression network analysis), =258 i st RE M
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Module-trait relationships
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Enriched GO Terms (Top 20)
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3.3.10. 2 HEHEREZLEBSHT

fETRILH SRR (BEAD mBERRRIRERG, RATERT LIS ene Significance (FRASHER
/REARRIMRE) SModule Membership (E SRR R MRS PRIBURIMTEGL, A
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>8000.
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4.2.2
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4.3 EBFIFM
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5.1 FABENA

5.1.1 NR ¥#EE
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YEdn, E224 T GenBank CDS XIS, Refseq A SwissProt F A%, PIR. PDF. PDB
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ML AEANEAE . NRHEHRE T B A ERIRE R, ERRFE SN, HEAERGEEATE,
Ko HEIFRARRIAE, FRERAERIE.
5.1.2 UniProt ¥iEE

UniProt it/ Rk 415 B2t rhuly (EBD) 4E4, B 7N BhAE R AN ZR (A A LA SRR 9 53
THMPER R AR A R AR R 5 M BCETE B, Uniprot BURFES N SwissProt i

Al TrEmbl ¥, SwissProt PGEAKZT A TR, HoEaiEtkes, EREH, M TrEnbl H
R FTIEm R, RSN TRE, EREEA%.
5.1.3 GO ¥R

Gene Ontology (GO) ¥ FEEE T — & HAShA AMFEH 74, RHRERE FIER > (R
ER) FEAIM BE S ThR A 4R, R —FibRuE RIS A, B B FEE AT S
HEEEEEFY GRAR) CRINEWHE, SR EIIEAR N FHEHE A . KRG ML)
A LR P, T 5 R 2 S0 P A B /) B R L G P ot E IR/ B R = M T RE R IR T 46, 31
ENIE DA ES TASKERY. ML EMEDS L MHEIRE, FHkXMiACEs A
ool A - B TE 70 825 A W B R BT
5.1.4 KEGG iEREE IR EE

KEGG 3 % %508 F ) ARk i UL Rl 5 S5 4L B AH4 8 (Kyoto Encyclopedia of Genes and
Genomes), HIH ABIESAZEMME BaE B 5\ LI BSCHR, MR RIR T L) Hises
B, T2l 4 A T LU (01 35 i Aokl h 2 AL A IR R 5B AL, KEGG
R P 1 52 R B MK O Th e, R B TR ST, A AR B/ (5 Sl 2
WIRISE 2, 5RE AT LU 7 2 e xd HT ST S il i A — N WA T 4%, 81k KEGG S ERHUR
e 5 2 R 0P M OB P2 — o KEGG B U e 60, LA R JL I T 9 537 IR ELAE PR S R
W%, WRHE, S RN T, FREEEMT, MR, R RS, AR L R AIITR
KT BT KEGG M BA R e 5 B AU s 8, T DA R U R 12 0 e e HRL T O e
E—%K.
5.1.5 STRING ¥#EEE

STRING ¥CJEE (http://string—db. org/) & — 8T CURIKIRIEE T TUH i H A B (R ELA
FH B Z e, oM L1 P B (045 2R (A 5 2 ) EL B A B AE AR T o F 36 8 2 ] 18T A ) D RER)
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7 S MR B TS B5h, 7 A M PubMed 4535 i SCAH AU FLARAH B, LA BRI FAEAD(R
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BTSSR R I RIES k. STRING FIFH — AT 2L X AR AR SRR T — &
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5.1.7 WikiPathways &

WikiPathways & —AFERGR AT &, FIT 0 AT RLAL R 0T BT A 9 A M B I S R e
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