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R#HEEE (metabolomics) EEERBRRAT Rt ERENIEZ (Omics) - KHRBESAR
MEMBHRMNEAREAREMN > AJREELMT » ZEM B NMRENER NS FREHEYER - 248
RIBEBRFRIEEERLE (GC-MSHILC-MS) Mz HEIREZ (NMR) B2XHHB2PIREETES
IR o RFEIULFRRIIEZM A HEEER (untargeted metabolomics) FIE R ERERAVIZRI T FCHIREER
(targeted metabolomics) > RIFTR RIRMH T BARAELEH « AHHERT « AR RN FERE
12~ RIERENREERZEH ©
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MEBERENRZYNRETSENBEAHR2FARMTE - AHRER2CEER2 - RENE B
mEZERIRRFEENEBRRESE ©
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Targeted metabolomics
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Untargeted metabolomics
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PR % AR EE RS T S AL 0 B¥
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C itl’iC ACid CyCIe Lehninger principles of biochemistry 8th 2308-2343

IEISBEIEIRE A8 = BFL1EIR (Tricarboxylic acid cycle, TCA cycle) ~ T {&IE (Krebs cycle) > &
ABEREENEEELRE - BERBERIUCHEES  I5E - REBS=HYE > BEPERS
BESHESA (Acetyl-CoA) Wi AMBRIRELIEIR - HP S E TN ] HRERRHMmAR - TS ERE
BRERTEEYNRIEES( LS THE MM EARNEERHBE o

A B i 2 B SRRIR IR A B BB B RAEE T R E L& (UPLC-MS/MS) » f2fit
AR &RTENEHEEWEFRTEEAHEK -

. ( \
Leu_clne Arginine
Phenylalanine Histidine
Iryptophan Ketone Bodies Proline

rosine . N J
Y 4+ Isocitrate a-Ketoglutarate
A
/ Citri \ Isoleucine
ITric . Methionine
Acetoacetyl-CoA Citrate Acid Succinyl-CoA <«—— Threonine
¢ Valine
Cycle Succinate B —
v J
Acetyl-CoA

\ Malate /

Oxaloacetate Fumarate Phenylalanine
1 ‘ Tyrosine
Pyruvate g

Glucose
Alanine
Cysteine © Glucogenic
Isoleucine Glycine O Ketogenic
Leucine Serine Asparagine
Threonine Threonine Aspartate
Tryptophan Tryptoph
WATERS ACQUITY UPLC® | class Plus
N Lo}
Uil 4T RetE RS WATERS Xevo® TQ Absolute system
Mm% (RE\E ) 50-100 uL « ERRBE 2T (REE M)
* SEEMRERANHEEME
= S fEERET(E
S EEHER (LOQ, pM) S EEIER (LOQ, uM)
Glycine 1 Serine 1
Alanine 25 Threonine 1
Proline 1 Asparagine 1
Valine 5 Glutamine 5
Leucine 5 Lysine 1
Isoleucine 5 Histidine 5
Methionine 1 Arginine 5
Phenylalanine 1 Aspartate 2.5
Tyrosine 1 Glutamate 1
Tryptophan 25
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U rea CyC|e Lehninger principles of biochemistry 8th 2289-2294

FREBIEX BEMEELIEIR (Ornithine cycle) e & (Ammonia) FAREEZERS » KEE=:
EREREY ; — - BREMEMEYRE ; = « B/NVE L RAMKEETEMREE (Glutamine) E
4 FELRPEZURKRE (Alanine) REAEERZEL (Glutamine) MAERTViES) o RILELIETTRILEE-
BB MEEIR (Alanine-Glucose cycle) KRBT FTIE 2 MiERS o EAREREEE M I 7% E s = i
Bl EEANARRR KR EAIZEL (Glutamate) K i%BEF (Ammonium) » 2B FiE AR ZBIRTTAHME
BRBIMRE (Urea) EXZEBEIBIE » (ERRBHL - HRNRZBIREABEENHSILS > B
HEEREFERNIETEAERERBESHESKE LSRN XK o EEREAREZBIRNFHE
REMBEE LRSI IIRERSER ©

N FAFEAIBBMEERIBBITREE LS (UPLC-MS/MS) EE2 HRZEIZAMGERS - R
PRI ENEIBRT IRERBIRER

WATERS ACQUITY UPLC® | class Plus
=R WATERS Xevo® TQ Absolute system

" BRIREE A IE
* PR EELARRE U HIRE 2T

Glutamine
- EE{@}§§$1E (From extrahepatic tissues) Glutamate
<] = L:::]
gl e 2 ]
2 Coh S "
Eﬂ’;‘% ( %’*E‘E 5 ) 50-100 HL Glutamine Slutaminase Glutamate ate
Glutamate amlnotransferanse
dehydrogenase
Aspartate
[— 1=}
paLiiEY] EEIBIR (LOQ, uM)
- Ketoglutarate
Glutamine 5 Mitochondrial HCO,:-
Matrix 2ATP Carbamoyl phosphate synthetase |
Glutamate 1 2ADP+P|
Ornithine 5 Carbamoyl Phosphate
(1) Pi
Citrulline 1 Ornithine
transcarbamoylase
Aspartate 25 Ornithine Citrulline
Arginine 5
[¢] Cytosol
Urea
Ornithine Cycle Citrulline
ATP
Argininosuccinate /2'
Urea ~ . synthetase PP
(4)) Arginase v
H20 Argininosuccinate |~ Aspartate
synthetase &)
AMP
Arginine Argininosuccinate

Fumarate Argininosuccinase
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Badawy, A. A. B.et al.(2020) Nature Biotechnology 2017;35(8):

Tl'y ptO p h an pat hway 747 Experimental Gerontology, 129, 110770:

BIZEE (Tryptophan) BIMTE(CHIRTE | — ~ E1E (Hydroxylation) > AIM&EZ& (Serotonin)
BEHERE (Melatomn) BIFIERY) (Precursor) ; — ~ fR¥ & FE (Decarboxylation) F2 B &
(Tryptamine) ; = ~ E#fZ{EF (Transamination) 2B 05|0%-3-AEFEL (Indole-3-pyruvic acid, IPA) ;
m ~ ﬁtﬁﬂtzﬁaﬁu&ﬁLf« (Kynurenine pathway) » ERRREEAHBRESHREBANGRER
#14995% ; TEFFIEP ARG BIREEHIA90% » BRBRBEAHBREIRIEN—IKERE o KIRIRE
KRR CER TP EIRA R B IAE AT P REK AR ERIERH » CHERRREEHAGRKREENLLE
(Kynurenine/Tryptophan ratio) & F 2R %5138 % BRI HIFEHE o

RAFEEEABRBAERIEET BB EEE (UPLC-MS/MS) 4B¥ E £ MR I B ILEE K KRR
> IR A P R ENSIRA R R R R R PR HE RS

(EEEs WATERS ACQUITY UPLC® | class Plus
i WATERS Xevo® TQ Absolute system

'ﬁ%ﬁ%—?—ﬁﬂh
o

ZISE Tryptophan (Trp)

» PR AR 2T
" EE{EJ§5$T$ Trp-2,3-dioxygenase (TDO) | Indoleamine 2,3-dioxygenase (IDO)
*ﬁiﬁ']*inﬁ': E.%*ﬁ N’-Formylkynurenine
Jﬂlaﬁ ( z \EI‘EA ) 50-100 “L N’-Formylkynurenine formamidase
ﬁ*ﬁ% EFEFE (LOQ NM) Kynurenine
Kynurenine 1 l
Tryptophan 2.5 l
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2-Aminomuconic acid

|
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Acetyl-CoA
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Fischer’s Ratio Masoodi.et al. (2021)Nat Rev Gastroenterol Hepatol 18, 835-856

BEMLLH A iR ER (BCAA) | HIEEE (Leucine) ~ EHMEEE (Isoleucine) ~ BiREES (Valine)
NS EHERER (AAA) » IR REMEEE (Phenylalanine) « B&IEHES (Tyrosine) BILL{E » FERFsE& T
R~ FIRERENRTAERER 2 REEERARE - HRNHHE2HRERAHNEERE »
;m?atH%E%fﬁl:t1§JZ”1t%EEHRF‘]EPEﬁi‘iiﬂ?%ﬁﬁﬁﬁ@ihDLXEzHHjJﬁEﬁﬁ%?&%éﬁ%ﬂ?%ﬁﬁﬁﬁ@
BV E o iR EEETR LG R BFFEEML ~ FF4ERSRE (Hepatic Encephalopathy) & & E IR RE
I RIRE o

TS FEABRBAEREET BB E (UPLC-MS/MS) EEMKTPEEEF L] (Fischer's
Ratio) EEPREY) > IRMBEHRIRSTEREMELS (Fischer's Ratio) U B ABRIBRBHIZ

Decrease of BCAA
s < Increase in AAA
g [ increase in A4

BEmLLHAE
RBRFFEEME ~ BRI R

(Hepatic Encephalopathy)
z_f S REHFFR LA -
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WATERS ACQUITY UPLC® I class Plus

BEEEE LB

R L] fERfE WATERS Xevo® TQ Absolute system
Mm% (KEE ) 50-100 pL = SO RRETAE
- = FFThAEAR AR STAE
baLiik] EEIHR (LOQ, M)
Leucine 5
SeERMR Isoleucine 5
BCAA
Valine 5
i e e s A Phenylalanine 1
AAA Tyrosine 1
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Lauinger, L., & Kaiser, Pet al. (2021). Metabolites, 11(2), 83

Methionine pathway Wu, G.et al. (2020). Amino acids, 52(3), 329-360

RiEEAHRERMAMTERIEGAMBRAHMERNEERK » B85E (Translation) ~ &
ERiEEE (Epigenetics) « ZIEA R (Polyaminessynthesis) ~ 4BiE1%%E (Cell proliferation) ~ A4k
it/ F& (Signaling cascade) B E AKX Z o S-IRE BRIRMEEL (S-adenosyl methionine, SAM) EH
MAZEL R RRIREY > thERMAMABFRERIR o ITIE L RE RFFREELBE (Methionine
Restriction, MR) RISER] LUNHIRER LS E B E{CEES (hypermethylation hot spots) LUK BT SE¥T
REECERIBEE o ILIMERMRARAHTREPNEF MR (Homocysteine) FIiEEEIRER
(Transsulfuration) 2R S4-1EEE (Taurine) » FIBRREEERNHTEEZEEEFR » JUIRSETEIEE
BUEM - BRZ R R AE H B S RRTHAERSE o

TS ERBRM A RIEENTBIHERLE (UPLC-MS/MS) E £ MK RY R ERIL A K FIEB iR s
(Taurine Pathway) BYFRREY) > fR A P B ZEEIREH R 21 l:J:,ﬁ??S'szﬁmﬁaﬁﬁ‘é B3R o

(B WATERS ACQUITY UPLC® | class Plus
i WATERS Xevo® TQ Absolute system

s RABENEERSMR
- « BEAE b

s GEELHEHAR
REEMHIRE ( Methionine )

Exterior
RS el
Mm% (RE\E ) 50-100 pL U S
Methlonlne
Salvage
PAX k) EEZIER (LOQ, uM) THF e ionine
Methionine 1 5-MTHF “7@7
Cystathionine o1 e Cobalamm
Taurine 1 — Homocysteme
Methionine = sam

"i, &
6,
Methylation
Regulation

—> Cysteme ----- >( Taurine )

GSH <
< > l Redox balance l
GSSG \/,

Transsulfuration
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Strmiska, V.et al.(2019). Molecular oncology, 13(5), 1002-1017

Sarcosine pathway Markin, P. A.et al.(2020). Laboratory Medicine, 51(6), 566-573

AILREEE M (Choline) UV REIEY) » 1 E 2 BRI LHIERTE (Methionine pathway) BY
SETREY  IREREFS-IFEES¥MEE (S-Adenosylhomocysteine, SAH) B S-PRE iR
f&fE (S-adenosyl methionine, SAM) i 4 HEZES (Glycine) © AAGEE ] fE BT LE=AE (HI0 : %€
fREEProstate Cancer) BYEY1Z52 (Biomarker) Z— o SIS KA IREL R E _E A S5 SR ER MMM
HIS-IRE RIAEE R E EFH » WEITDNAREL o SIMAREL (Serine) EIHREERI A B AEER » 4%
REEE R A E— P EE R AR R BIRERE o

AN S FERBRNAERIEEBIT B ELE (UPLC-MS/MS) E 2K FAEEBAHBREHNEEH
REEY) - 1R PR S IRt B B b S S AR RARR T ©

Choline /\

I Ethanolamine
Betaine Methionine \ \
Dimethylglycine S
Homocysteine /
\ SAH

Glycine

_

Sarcosine
WATERS ACQUITY UPLC® | class Plus
Rl ReTR £ WATERS Xevo® TQ Absolute system
Mm% (REE ) 50-100 pL  ERRBE R R R BT
- » FEEERE
= EEE SRS
PaLiik ) EEIBIR (LOQ, uM)
Methionine 1
Sarcosine 25
Glycine 1
Serine 1
Ethanolamine 1
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Histidine pathway

Kochlik B. et al. Journal of Clinical Medicine. 2019; 8(7):1010

HHIREE R ARV R R - W2EMEHINEZMEZ— -

1-BAE-4ARZEE (1-Methylhistidine, 1-MH) F3-BRE-#&EL (3-Methylhistidine, 3-MH) 7EANLAAH
frP£#% (Degradation) BEXE » KHIMKEXEEMB 441X (Renal glomerulus) @i > &EIERKEE
o N -FRE-AAMEEE K 3- R B- AR A g B RIUBIR . i M Y B B H B4 IKIEIEEEL » K
1-FREL-AH BB K 3- FR B AR R BE A A PR AR S B ThAE s B = W45 48 (Biomarker) Z2— o

RERERBRBM A RBE T BIEER (UPLC-MS/MS) & & MK PAARBEASHRENEEH
BEY) > RIEAPBEIBRIE « ESSRBEAERRSHE o

- BT

HARS BEfE

Mg (KEE) 50-100 pL
PaLiiEY] EEIBIR (LOQ, uM)
Histidine 5

1-Methylhistidine

1

3-Methylhistidine

1

WATERS ACQUITY UPLC® | class Plus
WATERS Xevo® TQ Absolute system
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B-Alanine
Pi

SAM
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H20
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2

Anserine

2

@-MethylhistidimD
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