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AL, FEALEE DNA WAL HE BN, 6
JoE 9 DA R AR S RNA KL R ek il iR 2, G 2
FEWLIEAL AL A2y T LIRS A Ay 2 P 5 A R e A v
ERREY) o FEH S 30T DNA B &k A 7E CpG
£ TP A ) e 410 ) 6 A1 U 8 DX S L W B
b, W AR ARG i g e S 2L CpG 255 2
(MeCP2) &4, Hi ™ Az i I /A R E A2
fEHEABRERE A R SR, SEGE R
gty R AR, T SE AR Y SRR o TR
IEH AT, CpG By A AL, CpG i
SECFE SAR TG FNEE D OB Y S e TR Rl ] e i
AR, AR A SR AE A R 4 7] A
(tumor suppressor gene, TSG) IIHEHEI ) H WAL
il o AR D ek B R A AE — 4, IR IR Y
DNA H Al A2 A ZRIEAE 1 TSG ik 5 Y 2
Sy FHLE, SR R DIAROC B WFSE AR,
e 0 L P DNA P AR P S i 1 v, sl it
1 47 H i 3 B2 i DNA H 3 5% B fiif (DNA
methyltransferases, DNMTs) A9, FETSG Y
S LA A0 M T AR PR A, RRAREL
AN s HAT, A, R kR
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55 (CDO2) ., AZCDO1 I F 5534
K23 X 2 WA (5q23.2) |, BFgEml, %y
o AR X S8 A B 2 B SRS A2 DT BRAT B T s A=
CDO1 ZEAFIE G EE P s 2k, A0k . KINGFIEE
PR FRREES . CDOJE—Fh TSG, 78 NJSJiE
T Z B RR LAY, 5IERWHSU L, g4
H1CDO1 i mRNA Fl () HHBEERILKFRET
P&, 1 CDO1 KK Y 5 3 F DNA H Ak Fl
ANZIEAE R 2R 1 AR SO R 41 CDOI
FEA WY F D) e KALE], 8O CDOI DNA
Ja Sl AR b R I (BT 1)
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Fig.1 The expression of CDOI was tightly controlled by
its DNA promoter methylation
El1l CDO1RFRIZZEIEDNAR D FRENRmIgEH
TEME AT, CDOLIAZh 11 5 i B R A — iy Wik,
B FECDOISEF 4% S SIS TR . CDOME ML, H
PR T L BEARE 19 R A R Ji o AR [l i Figdraw 4211
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1 CDO1HEYZThEe KB XHH

1.1 CDO1M AT EE

CDO1 & —Fp Az AR M 2T R R . — )y
I, BEEFETENEARNRS, PR E
i CSA, CSA# i Wi ikfe it — . &%k,
CSA i of 2 bt 2 B2 W fif fR I 3R i (cysteine
sulfinate decarboxylase, CSAD) FAfk hik il ,
YR A it 2 i AR A itk 2 Tt S 2R A A A B R 5
HK, CSA if fig # M T K 4 24 R 2 5 % 7% il
(cytosolic aspartate aminotransferase, GOT) % &
JE e B FESBRIR , IS F AR A DI R
MR R AR R ER (SO:), SOt 2k W A ik 48 AL ity
(sulfite oxidase, SUOX) #& fk W i MR #h
(80,7) "', 53—y Hfl, CDO1 I Al & fid ik 2f bk
SR AT > 23 B H K (glutathione, GSH) Al
HSIER ™ (K2).
1.2 CDOI1RERHLH
1.2.1 CDO15 45

CDOI1 & H & —FaE M 2L R 5 1 & 8 & )8
it 3E AR T F D 2R -k A R R (PR 200 L P 1> o
HAIRIKT-o CDO1 A FRIR T I R AT e 20 1 2 i
AR DT 385 00 248 L P ) 2 o R UK - o e Ab
CDO1 Y 5 5 SR B AR IA W] LA /D e 22 2 1 5
iof F& v SO, ™ A T A 2 bk 2 R - I B PR £
(CYS-SO) Hh. KA MEZ iR 2 40 i N~ e 2 iR
IRIE T LA/ T B CY S-S O 1418 i 5 ik 4
FRI/KAT-, 3K ARG 2 B N 1 D R K- 4
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Fig.2 CDOL1 catalyzes the metabolic pathway of cysteine
E2 CDOENFEIBMAIKEHRRE
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PR RIS SEA . A (CoA) MEL-Hi
B (Fe-S) MU-A R, 3K XF 8 40 Jfd 334 i R o1 22 12
UEAh, i i A Y e 2 R vT DL 2 % A2 8
NADPH # A 2 i, NADPH 1 H Hi, T~ 44 M e 42
e AR, XHFEHEEREDN
NADPH. CDO1 (1) 5 2 1 R 2 25 4 3 hin 448 g
DI PR RRVR B, ORF s/ MAAH 4 X 562 i
AMRMFE, 3 NADPH (4 #E 8> Fl NADPH/
NADP LLRBE I, ARFTJEAL, 3 il NADPH/NADP
LR R R AN I AE . PRI, CDOT DBk i 3
T4 L P > B 220 1% A NADPH 7K A% i g %% A=
PR AR
1.2.2 CDOlS54upuyHT:

CDO i m] il - e 220 7 A= GSH A 815 21 ffd
NG P4 (reactive oxygen species, ROS) 7K-F,
CDO1 1 575 2R 16 i (I 28 325 1T LA 3 d 5 - i A B 1)
PUALLBE 1 o 08 20 M35 10 LA N B e T
FE ROS FFE 8 A RS B, 58 40 o 30 o % JEE 14 i
(18 PR VR i 7 P A ok Ao, AR SR Ak 3
I ROS 75 A4 gi 1~ 7
1.2.3 CDO154iE4kIET

BRIET BN N A SR 20 8 T (A R B
il A, CDO1ZKAZEMHING, GSHIYA
JEHETIN, TG RR e AT B I H R S A A 4
(glutathione peroxidase 4, GPX4) HJi& M- il 82

A NADPH J —=<(
v

—

BRARFEE I

NADP*

l
Y

AL ERIET: " B, CDOT fEss Al i i 3
KRRYTRIE R AE T 1, W] AETE i GSH-GPX4
15 530 I B0 A0 MLk AT T, HE A A g 4 A O
7=, WFFEIESE, CDOL A E R R FET A A b
AW, T bR AR AR AR L B R R Y
Fis P MU R IR AR S &k P A, 3R
B CDO1 i1 175 A -] LI g i e, XA~
S5V MR AL SR R AR TSR B TR A R
1.2.4 CDOI1HABEY) e KA HIPL ]
AR R, CDO1 H AT A W e T g .
CDO1 PR FBH,S A P, 1t H,S JFE i
A FR o LB (CcO), FEULBLIAR K I T
RERREAG 7, HE T 02 2E 9 40 i Warburg 500 2
A WFFERW], CDO1 AlHs B & BT by CSA,
WA 20 0 N 2 e BR WK B, 2P I IR A= W)~ e
CD44-xCT it Ciie + 20 ML b 5 ) -~ F Bt & e e oz
1K) TR A AL A U PR O AR T
R, CDO1 AT RS A0 ML it 25 A — ARk . Eoh,
CDO1 £ i ] L5 o S8 Ay it A4 48 B 0 =2 Ay
(peroxisome proliferator-activated receptor gamma,
PPARy) 254, TR SCHE Y M 7% 5t [ F CCAAT/
o 1 45 & £ H o (CCAAT/enhancer-binding
protein o, C/EBPa) ', 1| Wnt {55 1 4% 5 27,
B, CDOIFLAER TSG &ZHEER (1513).
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Fig.3 The role and mechanism of CDO1 in tumor pathogenesis
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2 CDOIEREBZHFRELSMHENXR

2.1 CDOIFERVE R HIFRIE KN HI

FENI AL 2F VR 8 B X ek 0 5 v R AT
AE R TSG MIUTERFN IS IS, DA A2 2 i g & A= &
Ji& . TERPRE B RS, CDO1 &K G 3
T F W35t 1 AR fb ] & A= CDOT 3E % 5% o
CDOI 7E %% 562 i v /5. (transcription start sites,
TSS) E¥MIE s F A —1CpG &y, i T CDOI
B8 T X TSS 430 bp ' BFFE BN, 1EFL
I =N N 7 N = R S R 7
Z et CDO1 3R A 3l X 3 kA= i B
fb ', F DNA 2 H L AL ) 5- 0 4% -2 1 S
(5-aza-2'-deoxycytidine, 5-Aza-CdR) % ‘39 41 fifd
EHIALLLUG, K PLCDO1 F£ikKFETHE, FH
CDOL1 #5538 5 H AL JF 8 7 F 3L 4k % DI
X, CDOI1FEH A 8l H 34k 5 g i e i ¢ R 4l
H 25 32 B 5T 3 0E
22 CDOIBHhFRENEEEME

LT 45 H g (colorectal cancer, CRC) BT
SRR, 45 H MM R HCT116, HT29,
DLD-1. SW480 1 RKO ' CDO1 f) mRNA & ik ]
WAL, FERJGshFHEAIRN &, PR E
JiEh CDOL Wik P AT RES CDO1 A 8+ &
I, R, 25 miEd gt cpol
B IX SR AL, T mRNA FIE R IA T
¥4, JH 5-Aza-CdR A #ijl il DNMTs 19 3% 1, 5l
CpG 7w LW HAL, WEH CDO1 3 )F 81X H 3%
eSS B e kA R S R 8 1 OCHERYER . I8
I KB >, CRC Hh CDOI FE 3 31 (1) H 34k
T B Bl - P S AR R (IEH < <
FELAZ), UL RO TR A N FL S R B i
g, MR R, A S CRC ) CDOI
FEA R Bl W R KO B TR A Y
CRC. VU &R ULHH, CDOI 3K /) 3l F DNA
H LAk w B A SR e R AR R, BT RELE
R A 2R, AR MR A A
HRIT . AMEAWETR KB, CDO1 KL T i
1 CDO1 B 5 3 iy W AR 09 U 25 W s R 5
ey7 BF RS RAf, M, HA CDO1 mERiAm)
CRC 4l Jifd 2 41 i 385 IR AR B f 47, 51k 5-98UR
WENE (5-FU) PivERehn, iER CDO1 X T4 HinfE
YR XS S-FU BT E 2, DL CDO1 5N A 3l
T B AR TV D 45 B X AT 25 9 i U

T AE bR &Y, S SRAE B Al P
2.3 CDOIRFHFRELSNaE

FF /Mg (small bowel cancer, SBC) [HfF
FEH R P, CDOI S A 3l W Ak J2 LR
H iRk TS5 SBC I A e, 528/
IaAEE PERIRA L, SBCEHZIH Y CDO1 JH 8+ H
FACRE I R E (P<0.000 1), TEAFIfE A HE
W, CDOI1FEM G 3l 34k 5 SBC I H A%
HIEMIE (7=031), {HCDOI M )T 3T H 4k
5 SBC PR A Mg A s (T8, =
o [m ) Jo AR CHE . TR R ] Y, 5
CRCHHLL, SBC MWl B2 (P=0.007), H.
CDOIFER A F 1 HHAK - R R (P<0.000 1),
7318k, CDO1FEH I 3+ H AL AKAE/ N Mg 2k
AU R CVRE . B . T UL PR RS A ) o 4
PRI EEAR . £ E, SBCH CDOT 3P F 8 HIHL
5eR 1) Jih R A S M e H R AL, B AT RE LA SBC Y il
JabrEY .
24 CDOIEZHFRENERE

Mo ER S, JR &AM S (gastriccarcinoma,
GC) " CDOI £ X7 3+ 1) F B AR B2 0y 87%.
A5 LB, CDOL AR Fwr, B A i
HauH iR 28 RE 1A%, H 9 h CDOI Ji 3l DNA
FH LAk 7K I A e e 9 3L 53 B R 8 P 385 o o v
HFEIRIEN] , CDOT 3 Y )3 51 DNA H 3k
S W i T s R AR A o B T I A U
bro WAMRER, FHWFEE A (remnant gastric
cancer, RGC) ¥ DA K i1 B 9% (metachronous
gastric cancer, MGC) ' i Bl CDOI J3 3 ¥ DNA
fe AL FI CDOT 2R3k T8, 16 B 9 248 1t vh 7Y
CDOI i )1 DNA ) B B4k nl g 5 B 1 11 4% U
AHIE, BT R kA . AR R B,
i O IR T DNA 2R g =+ sl vh - CDOT FE TR R
Bl H AT Mg B R IR . (PT) . PRl E
W, NG 2 DL R bt (CEA) B
R UM, UM DO FER A B H AL X R
GC IIfi R HE A INGR B o ek B AT S RN, TR R
— M IUE ARG B DNAFRICH)
2.5 CDOIRFHFREAEREE

KT EE (esophageal cancer, EC) 5 H
KB, EIEBPIRAHE (esophageal squamous cell
carcinoma, ESCC) Ml & 4 Af J& (esophageal
adenocarcinoma, EA) [ CDOI1FEH 5 3+ H 31k
BIER A3 h 83% T 100% 5, X %2 & VIBR AR
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169 44 ESCC 3 7', i % & TagMan H &4k
Y5 PE R A B 8% /2 ) (quantitative TagMan
methylation-specific PCR, Q-MSP) Al CDOI &
K ol 7 Ak iR, CDO1 K 43 ik 5 ESCC H
CDO1 Ji3 8 1 W R IR S A # (P=0.073) ,
CDOIJE 3l ¥ fm M HEAL 5R R B . KL 2 Flil
Ko IA 3225, HIEEARRMLITIRITIE, CDOI
TE G2/3 Mgg A2 i 5 3l Y ARk P i 2R T
G1l, FW CDOI FH A 3l 1% F 5L Ak AT GE A 3R i
RARBE . HAVRERD, EHEREE RS
(Barrett esophagus cancer, BEA) A CDOI %K )5
B H I & AT TE] L ESCC L, HSE L /KF i
FEW . IR TR, CDO1HEFR 3+
) e B AL S I I R e (bR AR L g
A>T em MBS A RBYRED) BV, CDOI
S S 20 AR AT VR EC R A A5 354
CKA R T ek EC.
2.6 CDOIREZHFRENEREERE. BEE

WFoE B~ , MHIE % (biliary tract carcinoma,
BTC) #1fH 4% %% (gallbladder cancer, GBC) [
CDOI Jii 8l F 1 B AR % 43 51 Ry 73% F72% 7
— I F 5 &M BTC IMFFR$iE 7R 7, diad e i H
SACRE R VER G HEE Y (Q-MSP) 144 10845
% 1 BTC i3 21 23 A1 101 4~ 40 17 (4 1 % 41 21
CDO1 3N J3 311 DNA F ALK, g 21 41
H CDOT SR A 3l 1) H A0 1 3 v AR 1E
H4L (P<0.000 1), H CDOIREH A T 1 H 54k
P AN R ZH 2R CDOL EE Ry Rk, BLAh, BF
FEBIESE, CDO1RERIAH CDOI A ) W AL
[ AR g 28 2 A SR A (OS) HRAIRH 34k
M E 2 (P=0.001 8), IRYZERLE GBCIHF
A RIE . R, CcDO1 RN G 3h
T B ReAE 5 5 R GBC 147 280 sk R vk i 2%
XK. HH, KT GBC MR LM ™', CDOI
FEPR A Bl 1) 1R B SRR A L T 3 6 ) 25 I I
R, ZIEA e MNP RE ™ R RS BRE W
CDOI M5 31 Ak
2.7 CDOIBZhFRENSERIRE

Wt 9% W ox . J MR % (pancreatic ductal
adenocarcinoma, PDAC) ' CDOI %A 1)) 8+
HIBEAEAIR H 94% ', JEIRIEZHZL CDOT IR 3§
(14 FH AR KT S 25 v T2 A Al Js AN G T A 2 21
(43424 P<0.000 1 F1P=0.000 8), HZHZ1%: 4N
EW AR S R DO IR 8 F-H Ak, R

CDO1 FE i 8l H AR AT & A A Aar i) 2 Ay 41 48
2 fEREEEOR AR E AR AT, XS4 NS
BUARRL
2.8 CDOIEzhFRENSHE

Ak /) 40 Bt fifi %% (non-small cell lung cancer,
NSCLC) 1) CDOI % K 7 3l + W 5 4k i 6
82% o AT S AL S Y H AR S PCR
(cMSP) I B B4k 2k J5 a2 i H 5L fb 4 5 1 PCR
(MOB-qMSP) W75 k44 CDOI 5 5 g+ I
$Ak, B CDOIF MG 3+ DNA HILAL(E 735
TENSCLC i # 0 59.4% 5 71.0%, 7EI1E & il 4?
49.4% 55 0%, EB S IER 42U e, NSCLC
A CDOT FEH A 3l = IR AL L, AF5Ei8
F W NSCLC g 1 21 cDO1 Fe R ) 807 1) v
FEAUH 25 g g L3 AL AR B AR G 2 ) — T
WG &I S, Ml B & b cDo1 3 R 3l 7
FH A iy 7 3 v T L M I 8 3 R i B R
(435 P<0.001 F11 P<0.05), [RA}, CDOI LG
B RIVLIE Sy s R | N NS 2 2 L)Y
K-k gE- 5452 (tumor-node-metastasis, TNM) 43
Wy B P E B ETEE R (P<0.05) . ZAF
FE [RI AR 2] CDO1 2 W B A A 1 I 2 =
FHF G R A Bbsa b s 4, X T30 T390 A 25 2 e
HUBAE I (40.8%/47.1%) . AN, CDO1AfE
AR 2 TS T RIS W R . BRI,
CDO1 $EH Ji 2h 1 H HARAS A °T DAE 2 B
SCRETEVRW L PRI VRIS R T A
ZRIRE e, BT I 2 W A R S R A
FE, Bk, BTt —Rf s AR AP Im R4 B
W, IR I R Y
29 CDOIBR#HFREUSFEHNEE

KT T EMNERE (endometrial cancer, EC) 1
W5 % B, ECH CDOI1 N 3 25 1 B A g5 %
H98% o — IS Tl - SR ok i A R
PR TR R Y, 5 Bl DO 3R G Bl
FO LA R A0 L, CDOI Bk 4 %& [ BHLHE22 Fl
CELF4 1¥)7 807 B SEALAS I 45 =5 17 12 W 1) Bk
FReserE, H 3 ANJEDR Hp AT A P A 35 PR 21 i 1 4
A W AR ACE T, B A RS T T 236.3 %,
XL B SIS R N RS A AL, AL
i RE A A A A L PR (1) DNA T 3484k, 1 L
ZAS W B IR Z AR AEAEAR SR 0 G . B, I
IKZ Rk ARG F B, W CDoI Bk & 3
CELF4 ' CDOIBKAFEMH ZNF454 . CDOI Bk
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& FL [N BHLHE22 ) DNA J5 8 1 B 34k 25 Y,
X I PR 2 D R A S 1 e )
OAE 7 AR T AR, Bl LU > 69%~
73% IR AMFAR,
210 CDO1RFHFHENSHITIRE

KT HIHARIE (prostatic carcinoma, PCa) Ay
ST A B 52 5400 TE AL SURN RPE A A AR b
AL, CDOIFEN A B F1F PCa 202 bl vy B HH
Ak (P<0.001), CDOIIERA A ¥ 3L 53
CDOI BN AR T IHIF S 5 PCa i SE RS, &
CDOI J3 8 W 3 Ak 7R PCa &2 K& KU B 3% 3 =
(P=0.046) . WFxik KB, CDOI 3 8hFH ik
K5 E R R e B 2% 2 Gleason 73 4 (=
0.231, P<0.001). [ Mg i 3L 53 -2 01 (P=
0.003) 134 58 45 5 ¥ Ki-67 (7=0.216, P=0.006)
EIEMSE, LK CDOI G 3+ EARIRAS rTAE A il
W PCa £8 35 X 22 V0 S5 AZ BERgURRA: 0 A= P i
211 CDOIBRHFRENSHAphE

KT IR R (breast cancer, BC) HIHF
FERB, BCH CDOIH: 7 s+ H B AL %
72% ", I CDO1 S )G 8 T H AL AN
BC RIH2 K A B n A M B Ebe sy =, —
TRAF ¢ A B 54, A 3 DR e 3 3k I 44 3 A

(WGCNA) K45 Hr L $5U5 AH G 174~ H 34k
ORBNHLIN , i A 5 s 2 A0 P AR B B LR A7 T
WESE U CDOT 2 FURR I T ) S P Ak B 2 3
M, H—IifFs ki =, fezlifrEdigih, Ccpol
() mRNA &5 7K ¥ 5 CD8+ T 4t it Fl A% 2 K 4t g
(dendritic cells, DCs) HIFIE®VIMHE, CDO1 &
FRARF TN B ELA TSR A el 1 1 DA R
WIS . MR, CDOIFER 31 Ak K OF i
B, BRENTURM2E, Rk CDO S 3T IX i H 4k
b H mRNA AT S 5 T ZUE 1Y oA
CDO1 7 85 H BEA AT Ry 0 Ui 2L g 2 R R )
TG B o FHERR 50

B AN B 40 Hud (clear-cell renal cell cancer,
ccRCC) "1 CDO1FER 1 F FEARI#h 38% 7', il
1t TCGA % %) i) Kaplan-Meier f1 £k s, 5% A
CDOI R 7 sh T H AL &AL, A CDO1 A
1 H 3L B S AR I B AIK (Wilcoxon
P<0.001). WIAFFEILERY, CDOI G 3+ T Ak
AR TG N FE (R ER . 9.
TNM 433, PJeg J/INFIT Fuhrman 4342% ) ook, R
7R CDO1 3 i 8h 7 A TEIE AR L% 195 P
FOR T ccRCC A A2, HE AT B2 &2 ccRCC
WG RHR S TR (1),

Table 1 Summary table of CDOI gene promoter methylation and common tumors

®1 CDOIEFEBEHTFRENEERMEXRICER

i e YRR AR CDOI %[ )3 3+ H 54K A=A 22 SR
sEfpE AR AHCT116. HT29. DLD-1.  TagMeth V=38.42+22.97 45 g 1) R R A AR T [5, 28, 30]
(CRC) SW480FIRKO AT 25 BB T A A 25
N N R TagMeth V=64.9+54.2 /N B T HE b [32]
(SBO) N R PN
B 4000 AMKN7. Katolll. SH-10-  TagMeth V=25.6, JaFE N0~120.9 JFkik B R NHUEEE [31, 33-36]
(GC) TC. KE-97. MKN74FINUGC-4, I I s HE e AT CDO TR R IR 3 T
Ji R T B i R L AL GNP AS I, oS 5 e s A e
IR B LA E R A
TRINAGIT 25 BURNE (4 A b S 4
BER R EEUBARNEEGRAME TugMeth V=9.4, TilEN0~279.5  CDOI T HFEALRE— ML UG K & [37-38]
(EO)  #BFE MmN XA RE S NACHR B T TR T iR v )
B AR e S 441 i 400
8 ) LA A AR T
JRAMENE R PEIRIE S BT AMIEAS 8 M TagMeth V=16.8, fE108MIRZAL I T-BTCIE WHR R A b 7 k2 Wb [39]
R TAEARD FARUIBRAL 4 FE 0~105 i

(BTC)

JE RSN 23512 WA TS 220 h
EVIIE A




2024; 51 (5) B, %: FBEBRWiInEE1E E ST R E4 MR 5 R AR A +1049-
iR A/ ZREA CDOI F:H )3 3+ H R K A A EE BTN
JRAKMENE 41 RG-415MTGBC2TKBIR K 1 TugMeth V=23.5+26 CDOIFE I 5 )1 e WAL S THIGBC 3% [40]
T GBCFARVIBRAS A R T 2 VIR 2%
(GBC) CDOIHE N 5 3+ 564k 5 5 R EGBC I 2
e R RS M R (SR 2 DA O
JREfE AR S AR A CDOIFER & 37 H =422 i g (¥ 5 1 i 25 Ay 7 [29, 41]
(PDAC) H1E0.25
fitges AR/ HL T R F R I BR 4 TagMeth V 82.07+141.20 CDOIR:R A 87 H MWK 53/ i [42-47]
(LO> 21, Jilifihom o i Ah I 9% RO RR A %
W SOE R R MR e ) L B AR T
A PRIBREA CDOIEEHIAE i v BH 2 1) FR A 56
FLA2 U it 4 A e R S P A0 O T I R
L F i R A 5
TEAB 75 N CDOI DNAHIEAL HAT BeimFe it ST CDOTCE LN AT JA 1 A T [48-51]
i (EC) PE (93.8%), HURME (82.0%), RIS R USRI,
3t (odds ratio, OR) N68.3  CDOINKA FENH A HEAT Ja 511 H 3L AL AG I
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Abstract Cysteine dioxygenase 1 (CDOI) gene is a non-heme structured, iron-containing metalloenzyme
involved in the conversion of cysteine to cysteine sulfinic acid to regulate cysteine accumulation in vivo. Elevated
levels of cysteine have been shown to be cytotoxic and neurotoxic, and this is the first important step in the
breakdown of cysteine metabolism in mammalian tissues. The human CDOI gene is located on chromosome
5q23.2. Studies have shown that deletion or epigenetic silencing of this chromosomal region contributes to
tumorigenesis. It is highly expressed in the liver and placenta, and weakly in the heart, brain and pancreas. CDO1
is a tumor suppressor gene (TSG) with a wide range of functions, which can be involved in various biological
processes such as tumor cell proliferation, differentiation, apoptosis and iron death, thus affecting the tumor
development. CDO! is epigenetically regulated in human cancers, compared to normal tissues. The CDO1’s

mRNA or protein expression levels were significantly down-regulated in tumor tissues, whereas promoter DNA
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methylation of the CDOI gene usually accumulates with the progression of human cancers. Aberrant
hypermethylation on the CDOI promoter is a common event in tumor cells, which leads to transcriptional
inactivation and silencing of the CDO1I gene. High frequency of methylation of CDO1! gene promoter methylation
region in a variety of tumors including breast, oesophageal, lung, bladder, gastric and colorectal cancers. CDO1
gene promoter methylation levels reflect cancer progression and malignant tumorigenesis, which is a common
molecular indicator explaining poor prognosis in human cancers. Treatment with 5-aza-2'-deoxycytidine (a drug
that promotes demethylation) reactivated the CDOI expression in most cancer cell lines, indicating that the
transcriptional expression of CDOI is closely correlated with its promoter methylation level, CDOI gene
promoter methylation and tumor progression have also received increasing attention from researchers. It was
found that CDO1 gene promoter hypermethylation can be used as an early tumor marker for clinical aid diagnosis
and helps to differentiate cancerous from benign diseases. It was also found that CDOI/ promoter DNA
methylation showed reliable tumor monitoring potential in human body fluids, and furthermore, the degree of
CDOI promoter methylation was strongly correlated with resistance to chemotherapy with tumor drugs, which
would be helpful in evaluating the efficacy of chemotherapeutic drugs. Thus, CDOI, a common promoter
methylation gene in human cancers, is closely associated with the development of a wide range of tumors and is
one of the most promising candidate genes for assessing tumor-specific epigenetic changes. This article reviews
the biological functions of CDO! and its promoter DNA methylation in tumors, focusing on the mechanism of
CDOI1 DNA promoter methylation in tumors, with a view to providing theoretical guidance for the clinical

diagnosis and treatment of tumors with CDO1 as a potential therapeutic target.
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