BRI

— TGENE —

Tgene Biotech (Shanghai) Co.,Ltd.



[u—y

N

©w

L

b1 = 3
BT S 4
R = % N = N 4
. A T 5
. S BT T 5
- 2 7
T R o [ 7
3.2 QU BRI 8
3.3 QC REAS RSD 20T « oo 8
B A R T 9
3.5 AR 10
BB T o ot 11
4oL B 11
42 BB 11
4.3 BTG T T o 12
44 R T 19
4.5 KEGG B T o o 26
4.6 MSEA B A T o o 32
AT BRI T o 32
B R . ot 32
BT e ettt e 33
6. 1 T T EE T S . o e 33
6. 2 ST T EETE I o et 34
B. 3 BRI H R 35

| S{ESE =17

— TGENE —



WEE 7]

— TGENE —

1. MEREK

ARIAVEARF R IM N W FEASRADy: 38 HEAKH: 12 61,

(1D AR

i AR A L A BRI AR AR AU, IF 5 25 BT, #EAT AR
® 11 BESREE

lonType Feature QC ¥4 RSD=30 QC F£Z4 RSD=30 MK
H WX B LB % H
EET 3904 85% 3281 515
nET 2240 80. 4% 1782

(2) =gt
KM T-test I ZAZ R0 VIP BEATREA ] 2 AR M 70 M, 24 PValue < 0. 05
HVIP > 1}, fiikss sz,
® 1.2: =ZRMMPEHEER

EL e 20 5] FRAZER%HE TRERHHE =R EHE
L vs CK 19 16 35
M vs CK 16 11 27
H vs CK 38 16 54
L vs M 26 14 40
L vs H 24 33 57
M vs H 11 43 54
L vs M vs H / / 54
L vs M vs H vs CK / / 50

4R ¥AZ . report/6 MetDiff/Sig. Count. Stat. x1sx
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2. W HRE

R RSB (LC-MS) BEAR S AR A HEAT AR RE A LA 7C, MR A Ao 00 - i i LY
HA A SOMGE Tt 7 2 22 7 A » I Ao i ) B A A i RE AT
AU o 0 H FiRE 3 ZEOFE X FEARBEAT RS PR B . FEA R ABAS, AR5 3BT il LA
W, Bl TS BEATEEE T, IR RREIR TR

SN WE I

A A b

K 2.1 BERE

BT AR IS BRGSO, xS s SR REAT Bl TRAC BN 5 % 204, DA DR B e o 1
BTE S W EENE . SR 22 30 I A D% B R AT X A, BRI SE 52 o IR Hcdim itk
AT BAR R I T M 2 TGt o3 W SR s ARG H AN R 4L 1) 22 S AR, AT s AR 5
FEARZIAIBIOR AR, foe e 38 D RE PN 7 Mok R B (0 A= 27 7 3

——— AR M s Rl omen

ﬁfiﬂ;ﬁ ;EEE\ TIC L s s s 4# =EHE ‘ 4% EEETE ‘
¥ ¥
RSO TR ‘ BPC ‘ H‘ EREE ‘ FoldChange‘ PLSDA ‘ 7 EEKUE | =&=sas
- - Bt SPval
L N < T-test/ | =1 Bl PR
HRE— RSD ST | PCASHT Wi OPLSDA P
L pLspasi : S f | ol zexasrm | | =essE
\
i ‘ pvalue ‘ vIP ‘ |
! ‘ % AR ‘ % DAScorel ‘
OPLSDASHF | '—-—————————————— ‘
—*  Zscore® =1 EEE
BEE. MEF
B e
— FEE

A 2.2 FESTIRE

2.1 FEAEAAE S

ARIGICICRFEAR 8 4>, 728 2 A, FEARTEE BT &R:
® 2.1 FEAVAE R (BoRiT 517)

Raw name Sample name Group name

MCK_1 MCK_1 CcK
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MCK_2 MCK_2 CcK
MCK_3 MCK_3 K
MH_1 MH_1 H
MH_2 MH_2 H

VE: Raw name: %% ; Sample name: BEARZ M ; Group name: 4H 7|4 #
ER ¥ 0 Project Data/Sample. Info. x1sx

2.2 HdE ik 2

JEIL Proteowizard Z A (v3.0.8789) [1]H MSConvert T EKf R 4G B T HLSCAFEFE
ey mzXML SCAFRE e SR XOMS SR A HEAT URAG I . W 8 Wxs R AR B [2], S HORE A
bw=2, ppm=15, peakwidth=c (5, 30), mzwid=0.015, mzdiff=0.01, method= “centWave” ,
o0/ # O IE i B O M X N B Pos.AllSample. Quant. Raw. x1sx Al
Neg. Al1Sample. Quant. Raw. x1sx & & .

KT QC HEAH LOESS /5 SR IETT i, MR RGRZE . NG IRE QC FEA 138 7 R 4L

(Coefficient of Variance, CV) /T 30%[3]HI#)Ji, 453 Pos. Al1Sample. Quant. Nor. x1sx

1 Neg. Al1Sample. Quant. Nor. x1sx $#E 3 Af, #4758 0¥T.
* 2.2 EELER (BRI 517)

ID mz rt rtmin
M100T107 100.076 107.1 1.8
M100T128 100.0755 127.5 2.1
M100T147 100.0755 147.4 2.5
M100T162 100.0754 162.0 2.7
M100T178 100.0754 178.4 3.0

vE: ID: Feature w5 ; mz: MATt; rt: REGHE[E], #Ls; rtmin: REGEE], BfAmin; H
o7 A B B B E 1R Ko
ER¥E4:. 0 Project Data/Pos. AllSample. Quant. Raw. x1sx

0 Project Data/Pos. AllSample. Quant. Nor. x1sx

0 Project Data/Neg. AllSample. Quant. Raw. x1sx

0 Project Data/Neg. AllSample. Quant. Nor. x1sx

2.3 R

W) )5 % 5 f# FH IMDB[8] . massbank[9]. LipidMaps[10]. mzcloud[11]. KEGG[12] A%
1 S AR A o B P 2 P PR A TR R L (B .« K e B AR & g
(AR 5 B b A G I (R B A BT LR DU, SeIAR A — guE
PEXE.


data/sampleinfo.xlsx
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R % e RFIE N 5 Metldent/MetAnnotation. x1sx

A8 TR EARBII R ATEL (mass to charge ratio, m/z) FIfEISA] (retention
time, rt) MUETIA (intensity) 5435 E ISR LE

Vi e — 2 EIULEC WSO 5 MetTdent/SpectrumMatch

U5 P SO e FRL T A, 5 R NS I 4 DU P, 40 € i PR B R SRS R, W8 R
A SRR A IE B
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3. R BEVPE

JiAE QC FEA IR H 2 IR A AR R A RR B T AR AR A, SR 42 M5 R TUURE A AT () 1) il Ak
BOTEERACPE QC FEA,  Z et AT BT 70, FOOXES IORGE P SRERINE R I, Hodi
JRE R FEVEEAT AP o AR T R SR e MR, IS I K A5 e vl 5 . AR Il
SRAF A T 22 57t 8 B0 A 3t SR R AR ) | B R 2B 2 22 57

3.1 ME R K

BAR G QC FEASKI ) & 5 T (Total ion chromatogram , TIC) #E4Tif% &=
S e, AW PR BRI I R BB A, B AR M S, 0 R 0 1 M N 55 5 R B st
B 2 B Bk vy, U0 BAE B SEIG I AR A AR IR ZE SRR AR T BN,

Base Peak Chromatogram

Retention Time{mins)

K 3.1 IEE 7 QC BEA TIC EEE

Base Peak Chromatogram

Negative Mode

Time{mins]

Kl 3.2 s 7R QC A TIC EEK
VHH: AR RGEE, ALTFARBEFRE, AETA LARRENMNEANRETRE., BB
Fintth & EEE M, BIRE AT frigam B —2, R FEA AR EATE &N, &
SHREMERIT,
%R ¥4 1.QC/(pos|neg) QC _BPC. png
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1 QC/ (pos|neg) QC TIC. png

3.2 QC FEAAMRE

Xt QC FEAZEAT Pearson AHIGHEII T, QC FEATA] AR SCIE AR Bolmr (—BefE 0.9 BAED,
VLIS R B, Bl P

||||||||||

0.989 > 0.988 - 0.985 *~ =
QC-1 ”f/ ”’f/ A’(/“
0992 el 0991 vl
Qc-2 }’f/
0.992 ¥ 0.991 - =
Qc-3 "//Aﬁ

= - 0.985 o 0.991 > 0.991 .
v / / / ac

15 0 8 0 5
T T T T T
o
©
@
©

\
N\

||||||||||

Bl 3.3 IEE T QC FEAAH G
WH: MALERTQHEA; XALTZANQ HXEHEE, #HLTHREDFE (Logld
ALEE); ARG =N QCHEANMERXE R
HREZ. 1.QC/(pos|neg) QC cor. png
1._QC/ (pos|neg) QC_cor. xIsx

3.3 QC A4S RSD 43 #7

w2 (RSD) J& JS a8 bn it 22 5 IR a6 B P I E b, mT Se Weds f B ORE JE
JiA% QC FEAS A RE R AR 4 O 22 BRIV o5 LBy, R WA BORR 8 BT, SO M kA
€. QC FEACHT RSD<H50%FK] Peak % H (& by T 85% LA L, SREASLIGHAR B E ;s QC FEA
RSD<<30%f) Peak $ H 5 ELiE T 70% LA b, W S2ab Hds 4% FasE (3] .
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RSD < 30%: 85%

60
I

50

% of Peaks

=
2 g g g S g g g g g g
= & & ¥ & & IS & & S S
3 € & e ¢ g g N E $ X

3.4 1E& 74N RSD 43 A
Vi PLAFREEA, JLFREEALEE, BLF I RDERE.
HEREAZ. 1 QC/(pos|neg) RSD. png

3.4 ERIT i

K B A SRUS AN QC FEASHEAT PCA 734, DAEAID 1 i 8 AR AR 2 1) () i AR A 22
SN REA Z 18] (AE 5 EE K/ o PCA 157 Bl QC BEARRERARAE — i, WHISKIRMER
P4 o

20

@

g=rzgd

o

PC2(10.4%)
8]

[Gc3]

-40
25 0 25 50 7
PC1(33.4%)

K 3.5 1E B PSR FEA K PCA 43 HT
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YH: B REQHER, HAHEEAFER, FUHEAEFREHSE, EINEGRERN, #
HE S MR,
HREZ. 1.QC/(pos|neg) QCQA/PCA score. png

3.5 ZACE A K

ZAFEEHIE (Multivariate Control Chart , MCC) & J&T Firaa REAKG I 21 1) 55 10
HEOLIH) PCA £ JCAE B AT A, A A T R R T A IR A A 5 A (1 — PR R FE T AL

ZAR b E A SRR —ANFEA, BEARFR R FTAFEA K EAUBT . B TR A
(oukah, PR 20 NG, —MOIE S 3 ANbRdE 2 O IE R L

B = S S S A S S S S R S S N R T e R T s ST Ty aTT=y
10 b sid.dev.
®
T o = -
@
10 b s1d.dev.
w1l s G
— o ™ g
Q & ] Q Qo
O o &) (]

Obs ID (Primary)

Kl 3.6 IEE T QC FEA MCC
VHH: AR RES Q LR, JUIRRBATEZ, FEMLamNEs Rl X T ER2AN, 34
FrREZERE .
%R EE4%: 1.QC/ (pos|neg) QCQA/MCC plot. png

10
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4. BIHEHHT
4.1 BRME

BRI M AR AR AN B 2 30 o 3 A A — b, R TR A R Y AE A R S
SEAF R AR AR A B A A ML Th e, B0 ILAZ 5 H—Righd R ek
Y B

i3 R o Pheatmap F£ 5 G XHACEY € BALBEAT BRI (Scale) , [FINXIREANIACHS
WA XA SR, 2R SRS

Group

3  Group
2 CK
1 L
0 M
i H

[— - SE— —
— = — I
= ——— R
|————— — — — = ]
- = —= —
—
—_— = =
2 2% B 2 2 50 Lo 08 3 T 8
x = = = x = T L T T = |
5] = 8] [&] = =
2 = = g = = 2 = =

Kl 4.1 SRR B E
W : HPmARRERAR, JLTFREREY, e T~RuWETERE, eIkt s
A, B R E B B R R A AR AT R AN, MR AR IR RER, K
WA E T 150 MU BN R L, B EFRREMAEARREM.
R BAZ: 2 BasicAnalysis/ (pos|neg) heatmap. png

4.2 RN

ST A REASHEAT B R JE S (Hierarchical Cluster) 0¥, AL BRFEAS [A]AHACLREE B0 S8 2544,
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I R R A 2 ) SRR MPAR I

=

gEE@E
=g

200

150

100

F____J_____T

1

HITT

M 4.2 IEEFRREARZE IR
YH: Ao kr— MR, BRZEENERS, WAREE—R. e krELA24.,
R BEAZ. 2 BasicAnalysis/ (pos|neg) clustree. png

6 ] E

4.3 Zyugiit o

H T ARG 2 B BA 2 o L AR ) g FEEAH DG AR AL, 38 A G2 1R AR B A3 AT TE VAR
L T MR P T E S B . DU AE A AT AR AL e i 7 e £ e SR T
%, G0 PCA. PLS-DA. OPLS-DA, fix KFEELRBE IR A5 B HIFAE b, b Bdfs BE47 Fe4EAn[al )5
GIHT, SRR REAT 2 S AU R 0 i 2 S 4

ARG Hr I R 185 Ropls 10 [51#HT Z 0 4titor#r, i ds:

(1) EM 4587 (Principal Component Analysis, PCA) ;

(2) fde/N T 53 (Partial Least Squares-Discriminant Analysis, PLS-DA);

(3) IR~/ 3573 ¥ (Orthogonal Partial Least Squares Discriminant
Analysis, OPLS-DA) .

FEXS AR 2 B AT 2 e Gevh o3 W 2 1, 5 B B AT 18 A AL e e, BB HEAL
(Scaling) Ab¥E. A HrxfEHiRA “ Q@A AH, DR EMERMLR.

4.3.1 ERD O

FHHr (Principal Component Analysis, PCA) AR AR EIZ—F A EH T

LM A R P AR RHIEAS R, N B E (o) RS ABEE AT Ry

12
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B 21071%, AR PCA B R e T AU it i B ARSI T B4R s B A O
FEHRAFI T RIMERERVEZRIFEAR (ERAEA) BUREREA, JHERBER R AER L.

KM PCA Jiik, WUSEHEAZEFLS RS . I PCA R EIFT WS AN RE, &
BUORERE o FEAS I3 AT pOBRSEIT, Ui X SO RE AR I A AR i s ez, FEA ko i,
MK B IRUEFEE S R2X S8, RS al R . @HEL N, R2 &

T 0. 5 Bl
F 4.1 IEB 7R PCA BERYIGIE S5

Group pre R2X(cum)
Lvs M vs H vs CK 3 0.54

Mvs H 2 0.634

Lvs M 2 0.618

M vs CK 2 0.613

Lvs CK 2 0.57

VE: pre, ERAH; R2X, HA (XL EHES) THEEE. RAEBTHES, EARNELE
Rt
R BIZ. 3 Ropls/(pos|neg) /PCA summary. x1sx

PCA Score Plot

20+

Group
=

PC2(19%)
T

-204

404

-20 40

0 20
PC1(44.4%)

Kl 4.3 LB T PCA 1570
W : MUAFPCL RTE—ERSFLME, ALTPR2EXTE _ERSFLE. ARTHEKR, B
R 5% E X E, EERTARLSA,
HRBEZ. 3 Ropls/ (pos|neg)/groupID* vs groupIlD*/PCA/PCA score. png

4.3.2 fwEz N ZFFIH) 240 (PLS-DA)

PLS-DA J&— iy M B (A o A e ik ik, 8 @ S AR R B SR AR S 22 18] 1)
KRB SCHU A fh S T, A3 T 5 DA [RI 2L 18] ) 57 (R A

13
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N T GRS R B (Permutation test) XTEAHHATIK, LA
TRUFAS AL G R0 o BART7 VR A REA I - ARG AL T LS FEAEAT AR T30, K
RGNS N — 4L R2 M Q2 (M . B H R, TR R2 A1 Q2 NT-FSE 411K R2 AT Q2, W]
AR R “WdH &7 [17].

AL B PP A AR AL FE R2XL R2Y A Q2 3X = AMEAR, X EFRARMIEN 1| R BiA &%
PR . Hordr, R2X NI R2Y: 70 SR BT B AR & X FIRIAR & Y (R Q2 i
SRR HEAT 22 CIAETH A Y, F DAPPABEAL A TR RE 70, 8% Q2> 0. 5 A A/ A AU
M, Q2> 0.9 MFRBERARFLS .

® 4.2 EE TR PLS-DA BAIIGIE S5

22

Group pre R2X(cum) R2Y(cum) Q2(cum)
Lvs MvsHvsCK 2 0.179 0.996 -0.0174
MvsH 2 0.629 0.997 0.841
Lvs M 2 0.608 0.998 0.716

M vs CK 2 0.597 0.993 0.625

L vs CK 2 0.519 0.997 0.785

VE: pre: ERAE; R2X: HAN X T EMBE; ROV AN Y T EMBEE; Q2: HA TN .
BB W 4Rt
R BAI%. 3 Ropls/(pos|neg)/PLSDA summary. x1sx

PLS-DA Score Plot

204

Group

-401

-40 -20 0 20
PC1(40%)

Bl 4.4 1EE 7 PLS-DA 1520
W : MEAFPCL RTE—ERSFLE, ALTPR2ETE _ERSFLE. ARRTHEKR, B
R 95%ERXE, HERTARELSA,
HRBEZ. 3 Ropls/ (pos|neg)/groupID* vs groupID*/PLSDA/PLSDA score. png

14
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R2=(0.0, 0.99), Q2=(0.0, 0.47) © R2

1.0
1
@
®

0.0

T ’ T i T T T
0.0 02 0.4 0.6 08 1.0

Similarity(y, Yperm)

Kl 4.5 IEB 7 PLS-DA B #eha 0 <]
Vi BURETEAELNALE 100 RENHBENHE, DLTFERFERIFN S5, £ LA
Q2 MR2 EXRTEZS;ANBRTNSHK. YFHRAMMFAEEE Q2 EHKTAMM R &,
gH QEMECRHARSEEH (AMD EFHUTHER
HREZ. 3 Ropls/ (pos|neg)/groupID* vs groupID*/PLSDA/PLSDA permutation. png

4.3.3 IEXZ-wmeEx /N Z&F B 534 (OPLS-DA)

EAZ Mg/ — 3 A 5] 43 #1 (Orthogonal Projections to Latent Structures
Discriminant Analysis, OPLS-DA)’Jy PLS-DA ¥ f&. AHLLT PLS-DA, %77V LAEA %
AR T AE ST AT ER T, A SR R A 5 e M R s Y (¥ e R 6], T B K2
JEBGEHRZES . EXESRIERA, ¥ XGRS Y HRFAHRFRE R,
RIGILIEHL S S R TRIE R, AHSCIE B R B R E S — AT £ RSy

55 PLS-DA BERIAH [, OPLS-DA FIFEAT LA R2. Q2 SRAFANM BRI AUR, k1T B A5 .
[FR, W7 LLEE VIP { (Variable Importance for the Projection) K ibiRH A% & X 4 7 1)
DTAREEE, ) FH 4 % AU A SR 2 o 5 2L A 288 4 A ) S e i B R A e i

RV, HHEABER VIP > LB, TR R EEN, o DRI AR ic )
(R e S A2 —

F 4.3 IEE T OPLS-DA BLALIGIE 241

Group pre R2X(cum) R2Y(cum) Q2(cum)

Lvs M vs H vs CK 1+1+0 0.179 0.996 0.367

15
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M vs H 1+1+0 0.629 0.997 0.691
Lvs M 1+1+0 0.608 0.998 0.56
M vs CK 1+1+0 0.597 0.993 0.267
L vs CK 1+1+0 0.519 0.997 0.345

VE: pre, FRELH; R2X, #EA (M XTEHESE) THEE; R2Y, A (XYZXEHELE)

FAMEE; 2, HAVITNE., RIABRWES, EERAZNLE R .
HRBEZ. 3 Ropls/(pos|neg) /OPLSDA summary. x1sx
OPLS-DA Score Plot

404

204

OrthoScore(0C2)(32.6%)

204
M

-20 20

0
Score(PC1)(30.3%)

Kl 4.6 IEE 7 OPLS-DA 7534 Kl

Group

WH: EEFPCL RTE TR FLE, ALTF0C2 RTE -~ EX RS /O E. mETERHE
K, EeXT TR E, BEAGEARZR, ALTELAANEZR, AABARRSE, HEHFAM

S, WHASERATE.
HRER:

16

3 Ropls/ (pos|neg) /groupID* vs groupID*/OPLSDA/OPLSDA score. png



1.0

0.8

0.6

0.4

0.2

0.0

R2=(0.0, 0.99), Q2=(0.0, 0.38)

0.0

T T T T T i T
0.2 0.4 0.6 08

Similarity(y, Yperm)

Bl 4.7 IFEB 7R OPLS-DA B ks 56 &

BRI

— TGENE —

W MARRTHEAREZSELE 100 REEAL S HAEMNE, ALFRTERTFNSEK, & LA

Q2 1 R2 &

RAFRENES Q2 X

ERBA:

0.5

p(corn)[1]

0.5+

AR ER2 AEAAERE LA),

OPLS-DA S-plot

FRREEZHNERIFN 540, L RTMM R2 f1 Q2 A XK T A LR R2 F1 Q2
It B A AL R
3 Ropls/ (pos|neg) /groupID* vs groupID*/OPLSDA/OPLSDA permutation. png

M533T452,
M147Tf4g%e

M175 575

21 2T52‘!

) Ff % s Mso4fsgoM‘49T325
‘Ao © B o dgacoTs2®
) 'd\" .{ 5

]
M147T561 M1 90T55

M114T128

» {ézzeTsaa

M191TSB4

M443T472 MB3ET458 =
®  M462T423 ME93T7HpgN
M541T702 bl
L]

M73 s -"

Ms65T424 ¥gs ® .0 Y

-, '.' °g

L ]
100 -50 0 50 100 150

p1]

17
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K 4.8 IEE T4 Splot [
VA AR AL AT RN £ R M 5 RO B9 AR K R E, AR RO R 5 R B AR X R %K .S—plot
A—MAkFESEXR BT ERSWHERENRBNRED REAFHNANKBYEEZE L
Bo RN AETAE LASAT AW 10 M F A5,
HRBEZ. 3 Ropls/(pos|neg)/groupID* vs groupID*/OPLSDA/OPLSDA Splot. png

18
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4.4 Z= AU 0 M
441 ERGT

BT S K P L A A B A YRS R, AR — PR 2 7 W 2R AR

BEEM Pvalue M VIP BHEATIHIE (7], [BZRMUHILER.
® 4.7 2RISR

15 BREmE  ERERREDE TRERRDE SEFRARYH
Lvs CK 515 19 16 35
M vs CK 515 16 11 27
H vs CK 515 38 16 54
Lvs M 515 26 14 40
Lvs H 515 24 33 57

F: NAARBRAZR L THERMY. BRABRMESL, EAAENLLE R .
BB Z. 6 MetDiff/SigDiff. Count. Stat. x1sx

Statistic of Differently Expressed Metabolite

Regulation

up
Down

] 10 20 30 40
Metabolite count

K 4. 14 Z 3R g R E
YH: XETZRRUMHKE, YEETHKRER, ok LEKE, EekT THKE.
B EZ. 6 MetDiff/SigDiff. Count. Stat. png

442 FRE

F B (Venn Diagram) Al Upset 5 BB Fl T Grit A [ B 4L B 36 Ais A7 (1 22
FAWDEHE . CRA AR AT BIE T R B N, AR B Upset
FEE; Upset HFRBMURZREH KT 10 LS

Kl 4. 15 254 B
WH: FTRFEXRREFRAANNZRREY, EEXE NS HAALENEZRRET. R
A RANTFETHRARREHE,
2B A%, 6 MetDiff/VennPlot. png

19
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18 .
i 10
£
3
“ .

K 4. 16 27N Upset F3 K

W : ZMERER T RAAN FERRNEZRREWEE, THWEMEL LT AN LKA
HEs, EMEXERTIREMANMRANEG T EREZINZRREDEE. RILETH
BAT 08K &,

ER#AZ. 6 MetDiff/VennUpSet. png

443 ERRKEHMEF

HHE A AL 1] 0 i (1 22 AR 46 R R Bl R &
* 4.8 UM ELIR (AT 5 4T)

Name mz VIP log2(FC) P value Formula KEGG
) 100.075 3.0694E-
Cyclohexylamine s 1.7 -6.29 0 C6H13N C00571
. 100.075 5.2693E- C5H11NO
L-Valine 1.7 -1.14 C00183
7 03 2
2'-Aminoacetophen  119.073 4.7838E-
1.7 -3.61 C8HIONO
one 2 03
123.040 3.6422E-
Carbamic acid c 1.6 -1.03 02 CH3NO2 C01563
o . 123.055 6.611E-0
Niacinamide c 1.8 -3.73 4 C6H6N20 C00153

VE: Name: S EMRAMLH; mz: AT VIP, OPLS-DA AWM EEMUEHF; 1og2(FC), £
FEHE 1og2 &; Pvalue, Siit¥ p B, B/NHEAZRMEF; Formula: ##4 F X s KEGG:
KEGG k& #1% 5 ;

EREAZ. 6 MetDiff/groupID* vs grouplD*/Sig. diff. table. x1sx

4.4.4 ERHE

KM R Pheatmap F£ /5 G0 — 2 22 AR AE M Bt HEAT BLAR 46780 (Scale) » JFXSFEA
ANZE AR AT XU SR, 2t SRS

20
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1.5 Group

IPG(P-18_1(11Z)_20_4(8Z,11Z,14Z,172)) 1 M

| |PC(20_5(52,82,11Z,14Z,172)_18_2(8Z,12Z)) o5 H
Moupinamide 3
1(92Z)_22_4(7Z,10Z,13Z,16Z)) o

ethy-3(2H)- -{uranthione I.g_s

vl

| hydroxyhexadecanoic acid 4
FE(P _4)
‘berythromyein -15
|(-)-maackiain-3-O-glucoside
Methadyl m:etai
ecdyscne palmitat

PC(18_1(92)_18 3(92 122,152))

181

3 Memylunn acid

5-Amino-4-imidazole carboxylate
PC(22_2(13Z,16Z)_14_0)

L-Valine

Sen

12 A:’mr%benzmn acid
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6.2 73 M VRIS

Data preprocessing

The raw data were firstly converted to mzXML format by MSConvert in ProteoWizard
software package (v3.0.8789)) and processed using R XCMS(v3.12.0) for feature detection!?,
retention time correction and alignment. Key parameters settings were set as follows: ppm=15,
peakwidth=c(5, 30), mzdiff=0.01, method=centWave. The batch effect was then eliminated by
correcting the data based on QC samples. Metabolites with RSD > 30% in QC samples were
filtered and then used for subsequent data analysis.

The metabolites were identified by accuracy mass and MS/MS data which were matched

with  HMDB  (http://www.hmdb.ca)®!, massbank (http://www.massbank.jp/)®!, KEGG
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(https://www.genome.jp/kegg/)*?,  LipidMaps  (http://www.lipidmaps.org)*®,  mzcloud
(https://www.mzcloud.org)*Y and the metabolite database bulid by Panomix Biomedical Tech Co.,
Ltd. (Shuzhou, China). The molecular weight of metabolites was determined according to the m/z
(mass-to-charge ratio) of parent ions in MS data. Molecular formula was predicted by ppm (parts
per million) and adduct ion, and then matched with the database. At the same time, the MS/MS
data from quantitative table of MS/MS data, were matched with the fragment ions and other
information of each metabolite in the database, so as to realize the MS/MS identification of

metabolites.

Data analysis

Two different multivariate statistical analysis models, unsupervised and supervised, were
applied to discriminate the groups (PCA; PLS-DA; OPLS-DA) by R ropls (v1.22.0) package['r’]. The
statistical significance of P.wvalue was obtained by statistical test between groups. Finally,
combined with Pvalue, VIP (OPLS-DA variable projection importance) and FC (multiple of
difference between groups) to screen biomarker metabolites. By default, when P value < 0.05 and
VIP value > 1, we think that metabolite were considered to have significant differential

expression.

Pathway analysis

Pathway enrichment analysis used the hypergeometric distribution enrichment analysis
method to perform functional pathway enrichment and topological analysis of metabolites!*®],
The identified metabolites in metabolomics were then mapped to the KEGG pathway for
biological interpretation of higher-level systemic functions. The metabolites and corresponding

pathways were visualized using KEGG Mapper tool.

6.3 BiEH|E
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