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ERAIIEBRAREGARRANEE

NECESSITY OF PROTEOMIC AND METABOLOMIC STUDIES IN LARGE CLINICAL COHORT

HEREETESHNAR, ZAFHRNRAN GRHES, UREVMERSKEIERFHORIXNA, 4L
YEFA RS NED WEH, IR FEARL NS FRASEMARRNZ —, FHLAR T 28
EZAFINN, EMEUNEAEEETERAERENE, NERTRINZES HERME THIGBE, it
— I REEST TN ENATT BRI A R EE, BB TH A MARREFE B IESEMIZIMNALNIES,
B B TR I D FRENGEI S K RBIBE 0 F, AN KR HEENRERNAFER.

ERGEMZ AT, HPEARFNER AN ERNITE, MR EESHRENSI UL IR
. IS S AT ERURAYE /TR R EE R A B. R ARAFRIIEAEIRRIZTT RBEEHT
RPN AZIIRZERIZREMRFAR TR NG EROEYRE, TEBIEREMERRTER
TE RN ZIREILEIRT R P /N F R (0 F8 <1500 Da) BYAR N &8N, SR 5 £IER
BT AR X R b 5K ER, BERIETE R SRR, AR B DM EMNEE AR RREFESAH
IBAREPRES N SR E BT ZFEL S AR THAE TR AR KB,

ESAFRIRERS, MMz ““BERAFSIFMITARNRIAE, EAREFERIFTALEERE, M
RSBFNEIFIRTAHERET

Result

Execution

protein

RNA

DNA

FUERAR BRBEEFMAFREARAT  MFEAFNE2WNTE, BEASRE. BaEFENR, AU
B RNIIRABEA T EWF SR BIEN EDE B FAARAT R, ILFERELEE T ZMERRE IR

OB R A FHRIVRT", Bi7atit TMEEB FHIRE (FRfEttm/2) ; Bk REUE W S YT
BT, HRED e PIREm/Z# T BN ; RIERET Azl O E—EEENS 52, 0E8—S8
WiE; DKo

BREY B0 4FH LA T FUERAT AN IR A AE QHFHMASFAF L O ZAHFZTERA
AR IE - NRFEBI ZAF N ES T B B BURERIE D RUKEENSRES T RIES D AN ERAER T IR
RIFAHSmRAFIRS.
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Molecular Phenomicsy F&REI4H
A

~ N

BEE. BRI BER. CRUNFES AT RATE,
TAE AL 5 B B RAR S RS B R 5 4 SRS TS, IGFRIG FE 1k

XA EB RERNGERHH@

CLINICAL RESEARCH DIRECTION OF LARGE COHORT PROTEOME AND METABOLOME

Small molecule
Biomarkers
EWREY

provide predictive,
prﬂgrwost\c,d\agrwoitlc,
and surrogate markers
of diverse disease Pharmaco-
metabolomics

- BasT R T

Reveal biomarkers for
drug response
phenotypes,providing
an effective means
Deep insight of to predict variation
disease molecular
mechanism

Bl

inform on underlying
molecular mechanisms .
of diseases Correlating
genotype-phenotype

LRI AY-REVREX

Define a metabotype for
each specific genotype,
offering a functional
Stratification, read-out for genetic
sub-classification VEIERIE

WRHBSHADE

Allow for sub-classification
of diseases,and stratification
of patients based on
metabolic pathways
impacted
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EZFMIE B RE R §IEMNRiRE

CLINICAL APPLICATION FLOW OF LARGE COHORT PROTEOME AND METABOLOME

s
g Diagnosis Prognosis
P nﬂ: 1 _‘ LR e
e e
FEER AR BITER s

M ‘1’;9}
Et\olog\cal Treatment
!-h i ==
S T i
Large Cohort(AZ%)

IR EE . - % PR r

FEME BB e MEE

BIIEF+RITRT — > AFEB+REER —> £EIH+IRKEE —> NAMNE

I ARTEV B RRIRS

MAVERICK METABOLOME TECHNICAL SERVICES

(%) fHisHARRIRS RS

4 4
Untargeted Semi-quantitativedE#E @ 5L : Targeted quantitative#f @ 5KEg:
BRRIRY BAT[E T, Omics-leve #E, BB & Module-Level#k3E, B#HIE, 21151, 1_2?
(NRE) S5 OB, RKUAES B, ORI, SAN A BB ER LT B
DHRBTE TE R AR
FERBRAE: PR RAE:
@Dﬁ?ﬁE’HEEEFMJﬁWH%“—E*EFS IR S B LM A AR AR

SRS 2ERAR S HEVER A 2 75 A SR EE
Objective of Untargeted metabolomics: Objective of Untargeted metabolomics:
1.Screen:driving hypothesis 1.Metabolites panel of bio-relevant
2.Biochemical landscape:biological insights 2 Trace level metabolites can not be
covered with Untargeted
= J = J
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Human
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Metabolite Human Metabolome
6000-7000
Exogenous
chemical 7’ R

metabolite @I
/!

¢ Exposome
Food
Pollutant
Coffee
Tea
Drug
Alcohol
Smoking
etc

() IEse@ftigl 2 IERRNSARE

Microbial
metabolite

N\

& Microbiome-Host
Transformed endogenous metabolite
Transformed exogenous metabolite

7
4 N
. . ) . ~ -
Glycine, Threonine & Serine metabolism 7 Esiw) T Esiy
W | 03— 80
CH. |
Choline | B/CHB
ke
Ho/\-’/ e,
m.e Pw?‘i
o] CHy
| cHs
o
HO \\CHJ
Sarcosine o ‘DMGDM
~ N
e o ft XLogP sk HeHH
Glyeine O L samon 151
L7l
MH.
HOJ\/ ’ fih
Pyruvate 2 ‘gom;n %
0O
kel
SHENMNEIE-FRESEEIES, SIREEE, EHEAR, T2EER
100 005 100
ESI(-) ESI(+) 1 ESI(-) JESI(+/-)
80 805 80
60 60 60
404 407 40
20 20 20
T T T T T O R R e M o o
\ y,
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B R ARE R

* —INERDEHIE, ABES
BEAMA D ER RS

& Metabolome Fastpep% F42EX
IR, 33MELR AR

& IRBUREL, MREA, REES

S

2
¥

ME

* SREEREKRHERS
Bt R A

& AR ILC-MS A BEIBTE,
BRER EHEE, EEBER

&7 REAN MBEE, BRGR
RPEENEERRES SR

B R RA%

EEHE

& I =F FER A H BRI
MPIEE B A RN ) R

& BEFASMOLIEEZE, BWRT390
HEYFIZI80IEE], HEFLEYT B

* EHBE4000+REH)/ REENEY
F110000+ KA FAnanE

Baizia

& BEASQS00FRE BHAABS LI,
RATLREFRERE

& BEFF & Metabolomics QSMaster®iff,
I B HIE R E R B RA 2 4 5 E

o BikEs A BohaibiE, RENLRE
FREEEARAR

p
UL EFENREMUFEEERITNIEESRE, BEBENEYESESE
1R R, AR M BESBESRIE
KBMS A4 HEEESE A, NS, B&
B S G0N | WaR =AW
G
e
75554 :RP- ESI (+)
BeAatER YA D
755%5: RP-ESI(-)
E—#E 7
75351 RP- ESI(+)
KB EE 5 75352 :RP- ESI (-)
75353 :HLIC-ESI (-)
-
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B iR

MS1 Accrate mass+MS2 fragmentation+Accurate

AR e :
retention time database

EiEMerabolomics
Standardization
InitiativefT I $573,
B EPR STt KT = HHikEN
~1300 NSRRI MBS,
>80% X EIHIRIEIT S E BRI 1F12
BHELMEERE =
~8000Fh AR A 514/
ANERRANEY/

FREEE

ARHIERE mzCloud NIST
Chemical entities, Tandem.MassBank/MoNA.

34000+3K = R 2L EZE Fiehn Lab's Librarise. LipidBlast

— ATZERRENERZ S REERE, BEL0L+HEEY

5100+ 4RiLE

olllE |3 AR s ks

BERERE [sotope labelled Recovery
(Pooled Quality Control): internal standards
FEERENMN WITFUE R MIF F EFEARER IV [E] M=

TIEPHIRIEEREZ L

ORINESTadib= -1 FF ol = b > i R B I8 & KA AL E BRSO SIBE A S

PVE=N5it Y 15 E Poolded QC+ sQ50052 3 = ISR B Hh I

BHfmetabolomics QC
MasterER ST EIE R
ERENLELKN SR

_;_\ Eppendorfi&&#l2s A
PEAERLE SERYEMRLEE N

W pEslE

B “R& A

SEERIEHFR", HiE FrEEEHIEE—
30RMEMLEIFIZAAR ANTIHZSE
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OR, Reference samples to serve as QC,
NIST SRM1950 serum

during analytical batch!

Pooled all the samples evenly together 6 QC sampled analyzed repeatedly

e _— N
RSD% Distribution (G,
40% 1 100% -
98%
96% 4000
30% [
490% ¥ SO
€ 2000
20% I i 1000
180% a2
g ~1000
o 70% . ® ‘
"oq?m|m-m m'émo;;z\:: l:‘. 2000 4000 6000 8000
AN %
1IN riEeE, FIMTEdRRE 2 SSAEEENE E cutoff, CV <30% 3.KBF, AERORENESERIESES

- %

B BoMBERRMYE RIS

|
upLc-HRMSTFEE RIERIB R &

|
BIRTANIR S Si it iR

|

EFRFIAEHE
|
B IELER
| &

=
=

e NRIRME AR ERERE

-

|

Bt EY ’
Known unknown KL EY
p— unknown unknown E
BETRRREN s
1REZEa] MS?/ MSMEE 1S & 2
AL ELR 1 i
E il RV T " 1
BAETHREEN CEMIHAIE e
MS/MSIEEIEMEE = |
SRS
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B AR ARREHE

ZHIFELEABERA

S MR BRSAF RN 5%, SEERIMRIR IS
WO RERRERTE, RBARAF A1+,

FEEE A B R ERA

Tk 7y LE3FIRTT ARSI AT SIERABF D75 %, E’?‘SZ?‘EEEW'
MRRMERSEAEREEN LB S, RARNEEF A 1+2+BERAF 554

BRI A 2 i A

IR 2 AR DT R RRE S, IREBETAEMRNN S AT BIES I '
FE, RO MRRER Y2 ESERSENRERS, XARBAHEF X
I2+iE A S R4+ HRAT 7 E3,

& ®

B AR HEEARRES S

R, £=FIZSLIPID DEEP EBEMM, BASIEELIPLD FAST

FEEXRERANERESHITEE, BFR
MBYLORMBVBE LAY, EE AFE AR FTH
SENLERNFR, ReEBEERERAEHY

TRBENBLE BIMERNERB D R
K, EXRIRHBIERNERE, EEHBABR
ERERAMMR, REBEEREY

(%) SESPmaitisia

B sEEmaAHaRRkE

EEFEER BT BEEFLERAMIBEE, FEOORTIZ ORI S
%I E 1200RFHE I E WAER, EMABIREN L EAREF X B

BETEYEEAEEDNEETS & BURARE+SRMEH, SRBE. & By
15553 1SS 1800 B4 /A BV A MR EC A E &, IR S IRV B L TR EE2

caubsutiohl LUERNERBNTRE, WAREYDTIAE, BYFIE, nmaz, ¥
baXiivapr 0 51N MIRILE D BN 75 0E, OB BIERMKRILERE R S

FMEESKETL

BT HHEBUPLC-MS/MSE RBEBKRIE T &, €R/LBMEMARRR, €
BIEREEMNR

e oM 7T YD T F AT I IRAQ-1800/F & 1T UL ALSE, M8 AYHE
RQE B ELLEFSQ500MERIE, EBMREREE
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B sEEraRaEARREHE

EEREEIZORSTA
(AQUA-600) :

EFLC-MS/MSE R, i@:Z F1u
EWHRESL 6005 TR % 05T
YB3 EEfN, BEAED
WA R P AR 1
R,

Spek=t )|
(AQUA-1200) :

HTFLC-MS/MSE R, i@
Huimﬁ-&,m&ﬁiﬁi
IM1200% A ZERIR]
434 E 2o

rESBEHEENHA
(AQUA-1800) :
LI 1800 A ZERER!
REY 5 IgRABITE
2/,

=]
5/D10Y

" mEEmmAavsIERRnRsEREL

f /Butyric acid 7

Asn-Val Acetic acid

Asp-lle Beta-Alanine
Acetoacetic acid

Asp-Leu Dopamine

Cys-Cys N,N-Dimethylglycine

Glu-lle Glycolic acid
Homovanillic acid

Glu-Leu Glutathione

Glu-Trp D-Galactose

Perfiuorooctanesulfpnic acid(PFOS) JESE S AR AR i AQ1800 E:sgdam'”e

Perfluorooctanoic acid(PFOA)
2,3-Dihydroxy-5-methylthio-4-pentenoic acid
Human Fibrinopenptide B residual [1-12,XGVNDNEEGFFS]

Methylmalonic aciid
Phenylacetic acid
Oxalacetic acid
Oxoadipic acid

Meta-Phenotyper

Human Fibrinopenptide B residual [1-13, XGVNDNEEGFFSA] Orotic acid

Human Fibrinopenptide B residual [1-11,XGVNDNEEGFF] Phenol
L N ) Propionic acid

Human Fibrinopenptide A residual [2-16,DSGEGDFLAEGGGVR] Tyramine

Taurolithocholic acid
3-Hydroxy-kynurenine
Indoleacrylic acid

Indole

Homocysteine

Mesaconic acid

Lithocholih acid
Nonadecanoic acid
5-Methoxyindole-3-acetate
Dopamine-4-sulfate
Acetvl-N-formyl-5-methoxykynurenamine

Human Fibrinopenptide A residual [3-16,SGEGDFLAEGGGVR]
Human Fibrinopenptide A residual [2-15,DSGEGDFLAEGGGV]
Human Fibrinopenptide A residual [3-15,SGEGDFLAEGGGV]
Androsterone sulfate (2)

Androsterone sulfate (3)

Androsterone sulfate (4)

Androsterone sulfate (5)

M1X-RT61MZ86

M1X-RT68MZ86 g/r-])-rfnlte[@di?é
phthalmic aci
M1X-RT84MZ86 Enterolactone
M1X-RT266MZ120 Hydroxy-tetradecenoylcarnitine
M1X-RT214MZ130 Hydroxy-tetradecadiencarnitine
Hydroxy-hexadecenoylcarnitine
M1X-RT188MZ132 Hydroxy-hexadecadienoylcarnitine
M1X-RT186MZ158 Hydroxyhexadecanoylcarnitine
Hydroxy-ooctadecenoylcarnitine
S . /

gL @ X 814A

B RitEERA

ESI-MS o [o]
DsC a Me a
= \ Lm ‘Am ﬁON ﬁON
JEsem- A E R » AT ER » WiREENER

« REEIIRIFITHIMNFY « RATICHISMTHY) & FIALFARIT A PIRRY) &2 R ITE 2 A%
Caration soutons with Calibration solutions with different
ifferent concentration concentration external standard and
external standard the identical internal standard

Calibration curve CaliEration curve
IMRARIE PIFRERIE 4

eak ania of STD Peak area r‘im of STD/IS

Concentration(ng/mL)
Concentration ratio

3

- iEEFAPeak area( TR )

+ No Calibration curve é é

b < . 4 L 4
1IREREIE LEREBERTE, SRENER TIRMRRIE SV EIRE
2. Siiiﬂﬂf’mﬁifﬂiﬁﬁFﬁzfﬁ& 2RI 2 IDHTTEAM LTI Z
SMANERER (BERE) 3ANEREME RS 37“155:‘9:‘%?& MBS H AT FRAVRE
AEFERIE— f&:ﬁ%ﬁﬁﬂmiﬂrﬁ AT AR R PR BT T THME &f'ﬁ*ﬁ%‘gﬁ AR
FRTFENFFCIRER
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FRBBIENIRT &

SCIEX Triple Quad 5500+ 48 = R AB B % - BB B = ETUARAT FUE
SCIEX QTRAP 4500 MDEE Ty 28 11 B BY IS PR PR 3%
Eppendorf& BEhtFAFi b B2 A

ZUmENEREEFRER

AMFIE . 217528 BRI O WIE REHE
ZEBEMAEEFDATTIL ISR, TOBID T UF T EFRIE
TS BYHERQCE B EE1F SQ500 N E Fids

FENHEEBRNMLFRE

Bt ERESEE, B E350F R, 500FhAE R
BR300+ RN NAR, 1500+ BT ISR IMRAR A 5
MENYEEPanei&it 5 L

B mEAEARARRSHE

Bile acids AB;1E4 &
TOFREEHES &
FEAINEESe

* BHRRSHEX
*FIIENINEES

SMCFAs 52 iEAERnELe |
157+ RiEAE AT ER &

* [ERLER

* 86TPEEE I BHEREREY

& IMRUER RERKEFEERSY

BUERITEEEe *FIENINEES
Carnitines Bt E R » ERBRRMENEY
63 KRS R & » 2B RAS I, XEEFI0IE

FEUENITEEES *FIENINEES

teroid hormones &1k giZe & AMAEERE
RMEE R e ¢ 105FLysoPC, LysoPl, LysoPESE
B EANETESe S BMIENIRREFETES

o Lipid-QuanE2fERASF
& 12007 B8R
SRR R L ESR

EE It E I B B
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FTRAMENEB RAFRIRS

THE UNSTOPPABLE TECHNICAL SERVICE OF THE PROTEOME

EORARRRS KSR

EtE

A =5

A=)
EARRSHE g

* DIAJEIR#IZ H LA (4D)
& TMTIRIEERAAES
o LFQIFiERAZF

¢ ElisaffmZ RN
*Olink#BmZE H FRA

¢ PRM/MRM#EmEE H R4

o BBREEIRERRAF
o EEUEMERRAF
& ZEMEMERRAR

& NBAERRASY o FFPEEERAY o

I FRPAFIZE B RAT R F3 [

& ZE b ERRAF
* ABRBERRAF
& SEREIHERRA

s aYa
Molecular characterization Lipid Phenotype
Glyca{\ Microb .
: Meta icrobe
T mRNA  Protein Metab(%llte Disease history
m DA 1 Life style
s Vetabolome Lipidome Microbiome
c“r';"cal Genome  Transcriptome Gl'))/come
cohorts Epigenome Metalome =2 B Imaging
MS-based protein Antibody-based protein
Potential diagnostic markers in characterization characterization
healthy and diseased patients . Histology
% Cytology
Biomarkers at different stages of {@ Ky %e z
development in patients With Clinical *) g
diseasep . specimens (6\ - "é — £ Blood test
m/z Urinalysis
Different types of disease Proteins Peptides LCMSMS Stool test
biomarkers L Artificial Intelligence and Machine Learning )|

/

Relapse markers affer disease
treatment

(_Clinidal data )

T
(__Omicsdata )
1

disease treatment prognostic
markers

—

s

Early screning

Diagnosis Blomlarker
N n

Prognosis panets

Therapeutics
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= ity Sample
&0

Sample2

AN

l

TP EAERRARE —

EHARHR |
4’]

|
| MHIRR |
FEHRBAMERE: LFQ\TMT\DIA'

S

|
\

) DIAEEERAY
BIRIERHIE R E (Data Independent Acquisition, DIA) : 251 RIEFH N R FRIEAY, 1208
RENREEM/ZEE, ZEEAMENE B FHTEA ©, MARAHESREHTEE TN

ik, SELRIBURKEIE R EE (Data Dependent Acquisition, DDA) = 3UABEL, DIAS A BB EE

i, EAREBEERS, E

N\ THRER AR . BEE DT o
!
:
; ZHER I
: PRM\WB\PCR
!

RIVER

| BEERS T ERHIT SR EEE R

FNEBHR
I NERINE (FEEAEA)
SNERIIE (GRS ELMhZEEUEA)

o

#4iE 5t ANGEIE

BERMEEERR.

> [ERLLsa >

1

Eee)

,

/
| 2 FSRITE |

KT |
? ‘ TEEEIRI
|

;
x / ORERRE ;
B v :

l

RERS

/

Protein

=,
g

Trypsin
E—

o

Peptide

Py
&5F

Combine And
fractionate

l

e
iﬁii

—

Mass spectrometry

Orbitrap
mass

DIA data acquisition | 2nalyser

Mass spectrometry

—_—
Orbitrap
mass
analyser

DIA data acquisition

=

e, e

lpmhppﬂuii

Bioinformation
analysis

~————

Spectronaut™
Hybrid library

BRI

A

o REMYF  SEABIDDAREZE VAL, BEMFHNEEHME RENES£H, BTHIERRE @
LFQ73 A%, IREM B, BRAERNIRLD;
& EEHWES T2 EMESPRVEAEY;
& ERERT B MEAR LN, BT —ERRE LERLTETE, e TARARREEZEATKIERLLER;
& BHEBEX F RPN T REBEERIEBIFTAERKER, £ 1 ETEIPRE], AEISXY A E BT E]_LAAIFF 2
HITRENERIER, #TREBEDN, BEEEANAE, TRERAE,
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W) AD-DIAGEEZEHAY

ADEBFAFEID (REBTE. Bkt BF2E) ERRAFHEMY LB T EN4E, B
FiHE (mobility) , RIBE FRIIRABEN B FHITHE, BEBX o m/zZEEIFE /) HIRKE, 11

FEEAGESEBHEXOMIRDILFR, NEREREFMIVIESRHR T EZHIREE,

~

4 3D LFQ Reproducible 4D LFQ
CCSvalue
2 + - - ii
g m/z § m/z
£ £
lon mobility
Retention time Retention time
CCS

-

BARMRLE
* BIFBES, B NRGUE;

* EENRNAENERE, BT HES BRSEEIRY;
* ERBEN REESERT BRT AR

BloodInH

\

XK FAHigh-Select™ Top14 Abundant
Protein Depletion Resin (Thermo)

ETMANESFEERNTE#ETE
b, HREAFMBREENER, B
REMEMEAMENRANSFEED
s MMERSFEEZER T, K

1500—2000+HYE B ¥ E10 M

PREREEER
EEDIAKAR

KAPARTRLT
PRFEEEAES

EHEAPRFEEINNE
=, LI MRFZA3000+H9EH
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B TMT/iTRAQIFICEEZEHRAS

TMTSREFRIERE I (Tandem Mass Tag reagents) , @ Thermo Scientific AT & £~
B, & @I REEIE MS) WARERANEBRHEITEEMEEMIRIt. — BRIt Errr
B, ¥WE BREENRE B BR), LFEMNE—MRREEBINHS BEEH, EfRE (RE
BEX) NRERSEALAR ZRAZRAXARZ 16MEMRNRE, B3R MRS 2
[EEHA, AEHTRERIE DT, aIER bR 1I6HAEFRPEHRNEN & &,

ITRAQINFI BHEEN BEYHR S AF (Applied Biosystems Incorporation, ABI)20045 7
RBEEAREARCHE BIENE B AR ZEANRARZ MBI RMITE, B R EIRC LA
WEEEHR, AEHITREKFIED, aJE LR ARE LT EHRNEN S £,

Sample9 g ” e

UTMT‘" 130C U
U TMT®-131 Uc—-

/ Label \
Samplel ‘_”).‘. — U U M6 U
Castoanny  Treat U Denatu rEUTMT“’ 127N U
Sample2 ey Samples 17 Reduce, Fcrlactloate Date Analysis &
€an Up, Quantitation
Sample3 m &lsolate [g Alkylate iTMT 0.127C Combme F Quantiation
Proteins 17 &Tryptic OE HFX o teor
Sample4 | s Digest UTMT‘“ 128N LC MS/MS iscoverer Software
Sample5 m U TMTm 128C Analysis
Sample6 U .UTMT 0.129N
sample? g "o
Samples | U UTMT 2.130N u

Yo RAME - m
s BRRER ,ILﬁj\é&éA‘E,—JL/J”JHjTEE$F“EaE,mEIé;EmJ“n—J,
& EBE I R MRNERLIONMER;
& BEMN . —AFARRKERN, LFAZNBREEN T, RFIRE/), REMEELRF;
& BRREV A TREEVNMIEFE;
& SREEI A LUEMEENEARETFC BEEEA ZEBNEIEAF.

AN /

B Label free IHTEEEHAFEAES

LFQ (label-free quantification), IFFFICEERA, THEXIRREHI TR AR E, BIZEARERE
AT AN ZREARRTHIER S, B RN B R AN RS SRE, MY RN
NEBREITENE R,

Mass spectrometry

Protein

Peptide Q Citrap

BT & 2E — @

Proteome Discoverer

Orbitrap mass analyser
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