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JEELEAE4E (Untargeted Metabolomics) 2—fhE ARNRIEZAR % TENRER
HIFELSEIR AT IR, RWNBHATEEHRRIEY, FRRNEERESE, HEAFCFEANZEE
BRITFRXNERREY, TRBERAXMHOREY S £YI B EMRTSZEHNEKR.

R EFRET AREERFEFIRNEALIREER . SUERE . ZF0TUREEES
PITMER . BETRIERNBEIM Raw X, FEMTEBIT: 1) RBMHERKIEER
MERSESIEE, REXBRIERAKEETRMG MS-DIAL #TRIEMEUIEERER, 2)
ETXRERPIMARREDHITRIES T, 3) ET HMDB #1 KEGG B EX £ & 2 A
RIFPFITERD K, 4) FETLE: REVHNEEERATHEREER. FOHFREAE
EAMEIE; 5) EEEEM O BETRERM CV 2. FREREAHAY PCA 4 47H1 PCC 434,
6) ZFGZITHT BREEENERAT. ZEENEXRR/NZFRARD T, 7) K&
DKL B8 KEGG 1 HMDB (b &#» k%1, 8) ET KEGG pathway #iEFE, XA
Fisher's exact test 1 MSEA BAXM Z RN ER PR EYHATEES T, NIHFEEEN
R

—. XiE54Erk

1-M5 _identified summary
2-Metabolite Functional Classification
3-Differentially abundant metabolites
4-Functional Annotation and Enrichment
3-Pathway Metwork Analysis

& reporthtml

1) FREHBEERI TS
- XREEFR: 1-MS_identified_summary
- XHERE RELEINREVEHNEEES. EERBERUREAEER
MR ER,
2) KRE¥ERExXH
- XH4&FR: 2-Metabolite Functional Classification
- XHAR: ET HMDB 1 KEGG #iE EXNRIHILRIINK S 5N 4 FEEE
HITERS DK,
3) =RAYHXH
- XHEFR: 3-Differentially abundant metabolites
- XHERA: RIBEE (Ttest) MBITLiT47 (OPLS-DA) ERFEIIMNER
AGEZIE
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4) ERREVIIEIBREEEXH
- X#4EFR: 4-Functional Annotation and Enrichment
- XHAE ZRRIFY HMDB 5 KEGG BEVIREEER.
5) ERRAYESRREMERE
- X#4%#R: 5-Pathway Network Analysis
- XHAR EZFRIEMERBEMEITER,
6) THEMREXH
- XH4EFR: report.html
- XHEAA: MEEE, BRPREAGEE, XRWARE, £AMEEMTERER X
BBl 5%, IR TEMUR DT AR AR A
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4+ 0 Report.html

1-MS_identified_summary

2-Metabolite Functional Classification
3-Differentially abundant metabolites
4-Functional Annotation and Enrichment

5-Pathway Metwork Analysis

L report.html

hmtl RITTRRIR SR ARE TR TMUSEIES T ENEEERRER, HRE
T 1. FARMENAR 2. FeRRgE 3. DITRE 40 TER (BIERIEEERINAREER
B8, BERE. NENER. SnESHEN. ERNEHFEREBIRESEER) S

M#L57i% 6. Method and Materials (English version) ,

4+ 1-MS identified summary

Identification_QC
Quantification_QC
| Table 1.1 MS identified metabolites detail_raw.xls
E' Table 1.2 M3 identified metabolites detail_normalized.xls

AXHRTEEMWA Excel I8, DHIRREEERNCEYFEEERIAEUE (Table
1.1 MS identified metabolites detail_raw.xls) FitxELERIEEE (Table 1.2 MS

Identified metabolites detail_normalized.xls), AT ERERREFITFARHER/MN
BT, FAITIRIEEREIRHIT T —RIIREIE, RIERE 1) log2 X8
B, 2) SRRETIR (BIRRRESEBIFAE 1/3 B9EHD); 3) P —H (1) +

EEE (BOA15); 4) KNN EREEEH,

1) Table 1.1-1.2 MS identified metabolites detail .xls FLFERHEMT:
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Metabolite name

HBHIETR

Category1 RE—R 32
Category?2 KB — R
HMDB ID K514 HMDB ID &5
Alignment ID REHED TR RS

Average Rt(min)

PSR FYiHERIE (min)

Average Mz B ER AR
Adduct type IN&HRE
Mode IESARIET

S/N average

ERLLISE—NESRBESERIFENR, BERMIERERSREN
FREREERER, S/NEES, HIRRIATSEHRET.

Casel1-3

AL

PQC1-3

[PELIEZN

2) ldentification QC

Identification_QC {4k FEEHEIEMEERINIMIBIZOHER, QC plot iR
TARIEARSEATRESEE, AERERT, R—RErEFARERESE

ENABTHEEKF, ARERREMSSIIEME.
ez M nllin
[ Table 1.1 MS identified metabolites detail raw.xls
@Tabla 1.2 M5 identified metabolites detail normalized.xls ; IIIII I...I II. e
I - |
o lERD AR — |
=N A |

e ‘
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4) Quantification QC
Quantification QC X4k TEENRMERBRNIRESITER, ATEEEMESER
AESHAR, RUFEHTEEESMENSHT, B A-D RRNREE MENEYFE
ERRAEERANERERELDFESITF LA—EE.

Identification_QC [EHEFigure 1a. Lipids quantitation density plot.pdf
[5] Figure 1a. Lipids quantitation density plot.png

| Table 1.1 MS identified lipids detail_raw.xls [ Figure 1b. Lipids quantitation CV plot.pdf

& Table 1.2 MS identified lipids detail normalizedads | [8] Figure 1b. Lipids quantitation CV plot.png
[EHEFigure 1c. Lipids quantitation PCA plot.pdf
[%] Figure 1c. Lipids quantitation PCA plot.png
[EHEFigure 1d. Lipids quantitation PCC plot.pdf
[%] Figure 1d. Lipids quantitation PCC plot.png

(B A): XENMNEZEMBELES SRR M AP IE F RSN
1B, BAMRARRER, ATRENERIEIENFES T, e AR
TRE—KF&LE. (B B): RESEESHFADNHIEEENEREL (CV) KHIER
THHECE], BE(K CV (BN, EEESHNIT. (B C): FEEARINEIEREMD DT

(PCA) ERETE, BHPHAENREEEAREADNESMEARN. e EEEERIR
EYZF/RAESHARMETFREE—E, PQC HARMENARSHIRIIRIEHEAE,
Itt PQC HARIRERRARTR 7T LIRFMHIREEM—EE. (B D): FiEHARmRmZER
FRIRERERRENE, RRRARYEGERNBLIRERIEENE, SR/RFREMEL 1 A

IFEX (48), #dFE-1 AEX (BEB), FhE0AFEX.
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HEFRERRAEIN—RSZE (Categoryl), MK -HKHZE (Category2),

Figure 2b. Metabolites Classification by Pathway

Pathway Level 1

50 Gellular Processes Human Diseases
Environmental Information Processing Metabolism 77
Genetic Information Processing Organismal Systems
B 60
€
é. 49 51
£
8 43 43
5 40 a7
b} 34
& 00 3
5
= 23
20 20 20 18
11 o 1
6 5 6 6.7 5 5
112 3 T 222 2223
0 _—
LEST S§SSF §S ¢33 FSISESSTTELEESE ESSSEESSSE
ST F8F 68 ST FIPFFFeTEFE GRS S S
SFss LS g 5 o fosl 85 8LE &Foe I AN
FIIL $6e F F5985FFTTs FLEFFLFFELE SSETSSTE s
S8 S » SEFFSTFIIFTSYS vl v s’ P TEISTLLSE
S5 s88 § SEEsELESS §$§§g$§§§§§g é@gja?e‘é)é*
S & S ) s S S & o G
£y Fog & FoosaFTss ST SUFyFS .§ §
$ETE T F IIFFISFS f689 ISES & $
NS & o FEEL S S&FSE £5F
S & & Seg 7 §TEE 5
¢ § € °F F&5s 5
@ §§§J§ &
Fea
$of
KEGG pathway
Pathway.level.l Pathway.level.2 Freq Metabolites HMDBs
Cellular Processes  Cell growth and death 6 Glutathione ; L-Glutamic Acid ; Arachidonic Acid (C20:4n6) HMDB0000125;HMDEO000148HMDBOC01043;HMDB0001048;HMDBO001893;HMDB0003337
Cellular Processes  Cell maotility 1 Acetylcholine HMDB00008S5
Cellular Processes  Cellular community - euk 1 L-Glutamic Acid HMDB0000148

{&#E KEGG Pathway ##EE, BAMEARENEIAMERIESEIRHIT 7iER, 0 Table 2b
Rk ER, Pathway level 1 #1 Pathway level 2 @@BIEH—RKIN_KnK, Freq 2B
BIEAEHIRIEE, Metabolites 2{CEHIEFR, HMDBs ZRTEEE MUSHIRY HMDB

IDs, HHERMNANSHE—H, EUAEER.

Table 2c. Metabolite Detailed Annotation

drugbank_id foodb_id chebi_id cpd_id Alignment ID Average Rt{min) Average Mz Adduct type Mode Controll Control2
FDI 9

chemical formula_inchikey

Metabolite name Categoryl Category2 HMDBID

Table 2c REIIFMERERIEHELL T Table 1.2 2T JLIEREER, HFPEHEF
chemical formula fCE#IAELER; inchikey #0EE ID; drugbank g ID; foodb

#1=RF ID; CheBl #4ER ID; cpd_id KEGG #iEE ID (EFEZFEREMMRCERIETE

).

A
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+ 3-Differentially abundant metabolites

EFNEINS T SHISRIEEYESHAEBURZFPFERMEML, FHEER html hRiRES.
BEEHTUREZERONE, RISARIZTHITDHT (OPLS-DA) FIBRMESHHHT (T-
test), FER=DFUKHEEREY): THEE (FoldChange), p & VIP (B, AR
INERHIRIER Pvalue<0.05, |FoldChange|>0, VIP>1, SEiRERESRIERZ IR, HEX

html ks Session 4.5 E845#.

1-MS_identified_summary [ Figure 3a. OPLS-DA plot of G-vs-Control.pdf
2-Metabolite Functional Classification [5] Figure 3a. OPLS-DA plot of G-vs-Control.png

|| 3-Differentially abundant metabalites [EH Figure 3b. Volcano plot of G-vs-Control.pdf
4-Functional Annotation and Enrichment [5] Figure 3b. Valcano plot of G-vs-Control.png
5-Pathway Network Analysis [ Figure 3c. Heatmap of G-vs-Control.pdf

@ reporthtml [5] Figure 3c. Heatmap of G-vs-Contral.png

B Table 3a. Differentially abundant metabalites list of G-vs-Controlxls
B Table 3b. Combined DEMSs list.xls

Table 3a. Differentially abundant metabolites list of Case-vs-Control

Align: trol2 Control3 Control4 ControlS G1 62 63 G4 65
Meta 457¢ 14% 533 149 13972 13621 14217 13489

14578 1538 149 13972 13621 217 13489 13938
12613 12268 11941 12 9901 8961 10656 10654 9611
46 17502 1771 178 16573 163 16541 16344 16694

3-Differentially abundant metabolites {43241 Table 3a FEHHBIER 7 AEA
BIBHTESOIEINER, 81 excel IR —MERE, HRLPEELUTSI:
Alignment ID. Metabolite name, Categoryl. Category2. HMDB ID. log2fc (fd%kis
IEENEREE=TRENER Case BYERME Control HFYE). p.value (TtestitEH
RIEBZE p value, BUIA pvalue<0.05 AEE). fdr (RIEEH pE, ATREMIEEHES
PR, BAAREHIT p BRIE, MEFBRIERRK, AT MELER). VIP (1RHE OPLS-DA &
BSRIM VIP &, EXIMEEREYIIFRAZER/AEEIEEE). regulation (REH#IE

). Casel-3~Control1-3 (HEXHIE),
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A Model Qverview B Permutation testing
pQ2Y = 0.05, pQ2 = 0.05

1.0{e—e—o—o—n
g 75
©
E variable o variable
= 50 [
5 W Ry 2 -+ R2Y.um
<] Q2 g
= = 00 Q2.cum.
®
R
p1 of o2 02 04 06 08 10
Component Similarity(Y,Yperm)
c Loading S-plot (OPLS-DA) D Score (OPLS-DA) plot
10 5 0
"o & .
. L
@ 0.5 VIP g 10
§ o g Group
3 a8
3 00 g o - Control
o s 8 G
% o5 A g b
. & -10
o 2 ~
04 ]
30 20 -10 0 10 20 30 10 0 10
P1 Correlation Component 1 (50.80%)

Figure 3a. OPLS-DA plot of Case-vs-Control

AT H—EXOWAFAEBIREIEER, B(NzRABRERTHBIEE—IFR R/

EFHIBINRES (OPLS-DA) #1701, 1ZDiZASRERIUERBEERE X hE5DERTEY I
KAEHER, RS HELRNESES, NMEFERETIHIXENEZER.
EEJ3 OPLS-DA Sifr=4ERIEERE:

(B A): HHIRER: OPLS-DABRBIER S EBIEE, EFNEEAREMRDIEAETER
FRTAERE, R2Y #0 Q2 £ BUFASEITAT OPLS-DA #REINFRIRAEFIFNIEE D, R2YFI Q2 HY
RIMEEX, HIRIMISET R,

(Bl B): OPLS-DA f=EUIAZIGIEE, BMMRRRERMANANERREE (SREEY T8
IF—ERotLh, ERREEEN 1 NRBEIAREEA R2 F] Q2 {H), iRz 200 )RER
1IeH 200 MEBLRUERRR, HP R2Y (A68ER) M1 Q2 (BB=M) DRlRbamEE
X Y FERERIRRRERLUNASBINTRNEES], PISRESLD AR R2Y #1 Q2 p9EIF%, gt
R2Y #1 Q2 #E#EER 1 iAtEEEty, M RRRENI S ERitEE, BEBR T,

R2, Q2 &ET 0.5, &F 04 BIAERE., Bl LSRR T RRYFMI Q2RI p{E (pR2Y

pPQ2), FTTEZAAREM 200 METUREHPERIMLT A OPLS-DA RERIER (Flan=

MM R REIRAE]

www.cwmda.com



CcOoSMmos

wisdom
IR

Q2 71 R2Y §9 P {&1979 0.005 A, 2B 200 ;REHEAGIHRE 1 MENDERRLERKET
7N OPLS-DAREY), —fRiER T P<0.05 FHMERLGRE,

(B C): #fE (Loading S-plot) 2 OPLS-DA ST ERRIRTE, BeosHEIE IR
BREGBNTENTINEE, EFRIEUIRRIERD SHBIREXRE, NBIRRTE

RO SICEIREREE. B R —1RE (KEH)), BEUERRTIZ BRI EE

RISIER, BIRR (0,0) HZRIR, RRZZEXNEMSHITEEAR, XN EEEXSHE
HALARmOER, FEEELANMEINEEEENE. RAEIERAEIRIEE

RSEEE (VIP{E), BEER FEAIEE VIP BEXT 1 KHEHREE EE RIS,
(Bl D): OPLS-DAS%E, OPLS-DABIIERESRKIE, HifESSELKINER, N
MEEEFHIXRSHBES, REREATNEE. SoEIELIRRRIERIEE I EPINEER
DHIBRE, ATLESTEETUERIEENES, ARIRRRIERIEE S FZEPAIIEAZR

DHRE, FTLNBIRT BRI EREARRNES.
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Figure 3b. Volcano plot & Figure 3c. Heatmap of Case-vs-Control

EENESSITHIKILE, BEAEGERERNESEE (log2fc), 4 1og10 HEER

RIP{E, d&AEE CRNEY, EerEEENREY). cRERFELINERNEIS
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HEGAE, NaEF—7IRE—IEER, BEHE—TREERNE, BFHERRLN
RESMEMENFE, AefFENEFE, EeFEHEFE. Rall—JI2ER
BEHRE, BBA/IVURERER VIPE, ERBIES 0 ARMadERFRAEIRY log2fc
{8, B8 0 MimURESEA, %REHIHEEXE.

4+ 4-Functional Annotation and Enrichment

FER T RRICRAHEREIREEIIRE, Hl X E—PimEHrERAEIHT 7 BRI

248t DRET HMDB 7 KEGG compound aEEEX S CEYIRIIRERE NS SilE,

1-MS_identified_summary msea_ind
2-Metabolite Functional Classification

3-Differentially abundant metabolites EFigure &b, Diff Metabolite

B N R e (<) Figure 4b. Diff Metabolite

5-Pathway Network Analysis @iFigure 4c. KEGG enrichment of G-vs-Control pdf
%] Figure 4¢. KEGG enrichment of G-vs-Control png
EFigure 4d. MSEA enrichment] of G-ve-Control.pdf

@ reporthtml

#] Figure 4d. MSEA enrichment1 of G-vs-Control.png
i Figure 4e. MSEA enrichment2 of G-vs-Control.pdf
[] Figure 4e. MSEA enrichment? of G-vs-Contral.png
| Table 43.KEGG Annctation of G-vs-Controlxls
[ Table 4b.KEGG Enrichment of G-vs-Controlls
1 Table 4c.MSEA Enrichment of G-vs-Controlas

KEGE pathway

A ERRIEA S35 2-Metabolite Functional Classification —2, E7EXI7%isE

HRIEFREIRIREINES SHREIERE AR T #.

BT KEGG BEREUEE, I LAFREINESNERT T IF@EERRAD T, £H

Fisher' sexacttest (RZ&/IEHHEIE) RITEERREYEEERSBIRGEEEEENP

g

value, HRIRSEENAGIERREFABIRIBIREERSER, BA p-value < 0.05 AEEE

& KEGG IR i¥N Table 4a.KEGG Annotation of Case-vs-Control.xls, KEGG EE&4%
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Table 4b.KEGG enrichment of Case-vs-Control.xls

FiFEl
1-MS_identified_summary msea,ind Uscinons a7 o1 o B
. ; ) - Valine,
2-Metabolite Functional Classification n_!l‘iﬁgune da, D.ﬁ‘ Metabolite C\acs!ﬂcst!w by Category of G-vs-Control.pdf Cyote ®
BN 5] Figure 4a. Diff Metabolite Classification by Category of G-vs-Control png »
e —————— EHiFigure 4b. Diff Metabolite Classification by Pathway of G-vs-Control.pdf [ ] mapping
[ 4-Functional Annotation and Enrichment [8] Figure 4b. Diff Metabalite Classification by Pathway of G-vs-Control.png Valine, leuc a o2
5-Pathway Network Analysis EiFigure 4<. KEGG enrichment of G-vs-Control.pdf henylalaning, 1 [ O3
@ reporthiml ElFiay KEGG enri Fratrrairolrs Al ‘ : et .' [oR}
chiconic o metaboism h=4
i Figure 4d. MSEA enrichment of G-vs-Contr Fy Giyarophosphoipid metabolism ® 7‘ 5
[#] Figure 4d. MSEA enrichment1 of G-vs-Control.ang = @ e
£ @ o7
EliFigure 4=. MSEA snrichment2 of G-va-Contral.pdf El H S
[B] Figure 4e. MSEA envichment2 of G-vs-Contrel.png a @ -
¥ Table 4a.KEGG Annotation of G-vs-Control.ad % : p.value
[ Table 4b.KEGG Enrichment of G-vs-Control.xls ) 08
B | Table 4cMSEA Enrichment of G-vs-Controlxls g 06
. 04
hd 02
o
©
a
o)
3
1 o 1 2 2 4
Fold enrich

Figure 4c. KEGG enrichment of Case-vs-Control

RIRT 20 MEIERIER, Y9 KEGG B, EMAESR

U ESEERPRARTREEES
I B AT S L AITBEL TR EHIRT S ELBIRIZR{LEER (Fold enrich), SigEt

BREETEEEEM P value BIBHFEEE), [IBXNFRERFHIEFREID

#H, SIBL LA SAEKREEEEREE (ML P value<0.05, **{{Z P value <0.01)

1-MS_identified_summary macs ind
2-Metabolite Functional Classification | @3 Figure 4a. Diff Metabalite Classification by Category of G-vs-Cantrol.pdf
3-Differentially abundant metabolites (%] Figure 4a. Diff Metabolite Classification by Category of G-vs-Controlpng
1 = e 3 Figure 4b. Diff Metabolite Classification by Pathway of G-vs-Control.pdf Pusine metabolsm 1 -@
e SR L SR | 3] Figure 4b. Diff Metabolite Clas by Pathway of G-vs-Control.png Gount
5-Pathway Network Analysis B Figure dc. KEGG enri f Gv: o8
@ reporthtml [¥] Figure dc. KEGG enrichment of n 6 :i
(3 Figure 4d. MSEA enrichment1 r Om
B Figure 4d. MSEA enrichmentl of G ! g ®
: ] ool NES
£ Figure 4e. MSEA enrichment2 of G-vs-Control.pdf [ -z
[%] Figure 4. MSEA enri I f
& Table 43 KEGG Annot n e ls o
. Table 4b.KEGG Enrichment of G-vs-Controlxds 1
%" Table 4c.MSEA Enrichment of G-vs-Controlxls -
Bocynts

H 2
-log10(p.value)

Figure 4d. MSEA enrichment1 of Case-vs-Control

MSEA(Metabolite Set Enrichment Analysis), BIMCEBIEEEDTT, CHIEARRERRF

FEFE RGBS (BERBINEETRESCAISEIRAIER), BREHIRREREREART
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