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Application of metabolomics in the related research of glioblastoma
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[Abstract] Metabonomics is a popular research method in the area of tumor research. The theoretical basis is that tumor has
metabolic characteristics different from normal tissues, and this metabolic changes are closely related to biological phenotype.
Metabonomics uses high -throughput detection methods to identify the metabolic differences of biological samples, and combined
with bioinformatics analysis, according to the variation in type or content of metabolites, to elucidate the remodeling mechanism of
some key biochemical pathways in tumorgenesis and progression. It should be deeply analyzed or precisely intervened, so as to
improve our understanding of cancer and the level of diagnosis and treatment. In this paper, we focus on the application of
metabonomics in mechanism analysis of glioblastoma that is a subtype with the highest malignancy of glioma, from the perspective
of metabonomics, to reveal the changes of some endogenous small molecule metabolites in the pathological process of glioblastoma
and to provide important reference for its clinical diagnosis, treatment, prognosis and drug development.
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Figure 1 Working flowchart of metabolomics
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fitf (prolyl hydroxylase, PHD) 7, HDM 5 21 2 4 H
FALR WAL B G, 25 P B SR RE AR DG A
A S5 AR , e e AN ) AR AORES ™ R
F MR E T H F - 1a (hypoxia - inducible factor-
Lo, HIF- o) FEFR YT T 45 , PDH FEHEAL HIF- 1o s
FASFIZ FF LR, Wi PDH ARSI 19 HIF- 1o
VR AYHIER (GLUTL . VEGE 1 PDK 1) Y 247K,
IX SRR i ) 2 1 2 5 R AR 4 R A OG0

25 b GBM &R e JRe 5 AR ARl S i il 8 5
FEY), P PEBETVF 2 52 2R R )t R e
Ty Jo A 23 HILAR] , A B A A GB M A Caf B
FEAR G F B, X T8 A 7 )7 A GBM 12
Wr JRYT SRR RIBESE R R

3 RGEZ SR EHEMEIS

R LA ORES P A Wi e W W T % ok (1
— BB AL TR AR M S A B, R AE R T
HAEMIRITIAL . S8 Uk, e B RS v 12 W
TG MAESGRIT MG EEE, T
GBM [JIZWT, B T H HL A2 i, B Ta 4 & -
A2 W2 0k, A5 I 5 98 s 1 40 1 I 3 < A
A, JA W B T 7S RV R B S AR 2 A A, DL E AT
S IR 43300 R0 A X T R (R B AR A A L AR
M7 31 BE 46 A5 F BEAE GBM AU IZ T L AR A — 52 SRR
PED AR AR A 2E A A AR TE GBM 2T I
FRENIZ (R, FEELA H RS =BT s L AL
et M AR B0 R FIVERTT , i 5
PR % A e T ol 200 JfL AR A5 T TG PR3 4 0 S 5 1
RE I T L S8 A= o DRI e 200 B ) A
BT E G , 5 155 A0 2 (R A7 e B S AR
W25l R T Fp 22 5 i — 0 0
5 e 8 A 2 B AR B sl AR bR A, DA X
3 TSR 1R 3 FR 0L TR R | A2 W S R RS WA 7
PRI

Dang %5 ' 3@ 1 8 1) 41 4> #7 , & B 7E IDH1



* 300 - [ S N

HEA1EE 2
20214E2 A

(R132H ) G748 1A J 5o 240 i 28 RNk A P M i g
A, 2-HG ¥R B 1 8 25 i T HARDOE N7 ) B A U
HNBGREAS X2 Sk SR AR EE R ARy,
IR, 2-HG /K- AT D2 A 4 31 495 7 TDH L S A
JAE GBM (B H INEL BB R . BESh, Prabhu 254
— R et GBM IS BTG R A , R e 2R i
WA, AR, S0 GBM SR M 2 i T
FLae, 2 e 2 1 WU 280 1 (cysteine dioxygenase 1,
CDO1) ik b, = %0 A - FR R BT 3% (ultra per-
formance liquid chromatography - mass spectrometry/
mass spectrometry, UHPLC- MS/MS) sE 45 R F0H
CDO AL =1 e 2 12 A 2 ( cysteinesulfinic ac-
id, CSA)7KFAE GBM A i 25 T, A HE TR GO I
B AR R 2345 2 b IFH R, 268 Tk
Z R APRERTN BRI 1 PR T () GBM 41 i R AE A
BEAR, 75 JL IR DA T RS2 GBM Hh CDOL I 1 [ , 5
T 2R (14 73 i 45 CSA Y& g, 5 &
046 PN 1) 752 1956 & B (pyruvate dehydrogenase , PDH)
(AT P, S BOMR IR A 7 1) N BRI T 15 A TCA T 34
RS 0y T R i — 2 AU A AR, DA T 49 ) 240 i 4 ol
AL A4 ATP R RERR AR T R o PRI, CSA IR R
BT P R R 3 A TCA 1B R i 422 32 B , 0 9 4401
DA A 4e0m e e 1) 7 2SR IRGRE A, BV RCAR
F&EN, (Warburg effect) o A, 55— =ik 5
P e H K (glutathione , GSH) B 7K - 7E 15 2 31 S ot
S T IRFR I Tt =, GSH R REA BT g S Ht P U
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GBM J2 11 28 ¢ Jo g v e R AR B e s ) e, 52
RAPEAA, HATRZR I, I 21 4015 J4 Bl 1E il
HAUTCH Wil B, FARMELL 23R DI B% , IF Bk y
IBITRCRA TR, B U5 3 A LA, HETA
N, GBM A [) S B Y 33 A% 728 S x5 3 2 P AR R
B SR S B vk AR 1A [) R8T H i
SR MU A A 22 S SR [ ISkt g P
YR ST AR £ R UG AR DAL 225 eAh,
GBM H A7 78 22 it 598 41 it (glioma stem cell,
GSC) CAFFIUESE , I 5 I i 52 8 EAH DG, AR
IS TR O N AV TRyl e VYR E B R A T
Yy A BT VAL RN TII fEs f0 Jm 2  R

Maorén 55 7812 W5 A7 15 I TG (=3 4F ) 1Y
GBM B E R G A ASET (<41 H ) GBM &%
F18 Jin e ZH ZURE AP RIS A T O, % IR 3-BE1R HHih
P LB AW B R R 25 A ) B0 K 5 A7
] 22 IEAHOCPE . Shen 55X 40 H 45 GBM B35 1 1L
FAEA AT 22 3 DR BUS AR OGS 2L,
TR RAEREA h S 5 2 AR T AR A B B A K
(4 10 M A Qi , ok =R R 2R R IR AR
TEMRAEAEA PR3] 1 i — DBk, AT — %K
TR 2 AR BRI A O TR PR R 197K
SN 55 A AA I R A OCPE . Chinnaiyan 55 36 T 5
T i ARV B IER FH B AR N 28 I R AR AS HEA T 42
SRy B A 27 20 AT, DA 35 R Al o o ot ) A
22 S HEAS 31 308 R ) , X e A HR
O35 BRI AR WSS R, BALAR AR )
ZeAi (random forest, RF) A AU i 22 )1 o Jg
PEATEFR ), R I S0 GBM EAT A& 1 i
FURRE , BRI A W I it i A A 3- W TR Hih
IR i (3-phosphoglycerate , 3-PG ) Fl 2 s B =X 4 i
12 (phosphoenolpyruvate , PEP) {2 38 111 ; i it 5 BY
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NAHA B AR (carnitine ) i 35 84 05 &% H 1R &
A B S-15 2 7% BE (5-ribose phosphate, R5P) . %2
R (serine) , H &2 (glycine) W G N, v UL, &
25 GBM 7 A QI HE 2% , i Jg Ak T PR G BEIR S o
LB R IR, IR B P S AR 20 151 H LM
e TARGON il 2 R TS 4 25 o el , Rusu 55
I B 3-W R H IR i S (3 - phosphoglyceric acid
dehydroenase, GPD1 ) TE PRI P4 Ak Fp 27 - 2 i (brain
tumor stem cell, BTSC) ¢ £ ik, 54097 f5 #f
Z SR W 2 R A O, P2 24 R o 4 2 Tk
52, BTSC HH il g AU & A2 3 i 221 4L (neu-
ral stem cell ,NSC) &4 T W &4, GPD1&H
BRI AR b i BB, 2 5 AR A
Wl R — % TR G S 26 B 3 - R Tl , GPD1 3 3
IR Y B TR 36 GBM B4 A FAR 1Y
TR . T3 A0 I BIFFE R UE S T 2 Bl 12 I 2 il
MR AR AR TE BTSC Hhim BE & 4R, AR A OC By 4G5
YIRS PN IS H 16 hn . 45 1 e 2
Y T R SO AR AR AR A T R A TS IR A AR
- B DA RSSO P, 3200F T DR B A4 41 Wi £8 4 1)
A AR I A B 7 LA T e e s JRe v A
(OE RS-0

6 REHFSRAEERBAMTE

H i H T IE R GBMALIT 2549 fh A R, 3
B 35 DR B R 5w TT AR B A i R S
2 AL DA BR BB AR A 2> TRE I 25 . 4
L BE 28 25 W) HA ST 2508 W B i A BN
DL g 7 B B B R R . DR BB 5
PR AT 2GRS & T Ao A R, 5T B IE T Y
SR NMERA — & P et MELIR & 45 53
R S ERTE 7L 7 e S v N A 0 /o o S R Y A O 2]
K GBMIRY PSR E DI 55 . Ik, 45 & AU
2H 227 15 1 245 ) #2237 (drug reposition ) B 2 24587
FH R 25 ) ik e 1 2 S i AR 2 o
D e 7 25 W0 S 5 R B A A2 £k , 4 25 4 ]
e T WAL R AR, 45 G 27 C AT 25 2=
B BLAA SR ILR AT GORE , AR SPGB 2 T
259, I HEATRABEST , 1T LU 48 25 Wik 4 1)
AR B 25 W0 ) B

5-JR %4 (5-lipoxygenase , 5-LO ) il il 57 55 B4
i (Zileuton) AE FH Wr i<t 85V /v 5t 1 =445 (leukotri-
enes, LT) i8-8 i, T BI7 ¥ 27 i 55 5 SOPE B
SRIMT, Morin 55 & BIIAYT GBM FJ g J& 5 B8 3 8 (1)

TN UE o AT SR P A i i D i A ) 5 5 B 3 A
PR B 3 F GBM 4l R A 1) A8k, & BLAE 5-L.O
1R 2235 1 GBM 21 it 325 rh L R AR T 114 B o B o 9
/b & B 7 B4 3 AT R I 0 AR 20 A A i A i
TS A 380 400 <61 ek g 4 B A O P o LA ot B
PN 5-LO 35 T BERS 15 T GBM ZHf i T, [l
Uk, 55 B 7E GBM 1IRYT L B e W & (i,
[vi] Fhth 10— 2 3 WA QI 2 24 SO 25 Wi g o A h
R 23 anfarsg i A AR R I BB F B —

7T R E

AR 2 12 GBM A BIE ST U AT ™ R 19 1o H]
AiTS , [l 58 GBM R W12 W R 7 IAe  TUS PRl |
2P0 R A N A S DU RS O A5 8 B A
IFEAEARSEWTFE P IS T R R (B ATI IR A7 AEAR
Z R AR, H— AU 2 i KA
SE TSI RS 5E , H AT TOEEdlE 2 2408 T
AR bR e i 2 A ST, A ) PSR A i ) i
FIE, BEE 70 - & KL 250 RS RiTAR BT ARG
AFRPIEA —mE R 2EmtE . I, RSP U 4
T TAE, ARIE A H H 7 Hr 55 RIEOR IR iy
JEXS AR Y e S o BB . T Qs
AR AR FAREY (B S HAR A A 1k
AR g% AL PR P AL A B £ 52 2%, wf LA B HL
KERMZRZ A MR 2R AL, 32
AR 22 R IR it = AT S A T AN BE AT D S 36 2 1o
PRIGFEAL , WFFE A BN SOME L SE Bl e KAl .
= AR EY RN B B B i e, 2 BIAR
2ot PR AN RS2, F AT QM =2 A IS v R
AESE BT AR Y ISR AGI , VR 22 R IR T B PR GBM 4
J AR B0 GBM RS R AR AR DL I AR 1Y
GBM LA AN REAR G540 GBM 75 filf P4 EL S F) £ B
AR, S EOC A 2 R AT O 45 B X GBM A2
Wi A U S T AR R R R SRR A R
DAL, AR 2 2 AR T eI B AL Y T 1) A e
SH A o 5 A 2 A B A BLEE, 24
I MR B ] 22 S8 SR IERE O AL
MBI TS U BE S A T B SCHE . S350, I aRAMASE
WEFERIAN L, A SRR BE AL B 7E ARGt 2 A Qi
2~ AR B LB K SR O Tl o AR B A A
FROREY H 2 AT bR ) BEAR AN BT
U~ K T PR P e A A R R i 7
R P R AR, O 0 QU Im RI2 ST 7 SR A T4R
IR BRI
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