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Abstract

Objective: To evaluate the expression of CHDH in colorectal adenocarcinoma and its relationship
with clinicopathological features and prognosis of colorectal adenocarcinoma patients. Methods:
In this study, we analyzed the transcriptome data samples of 478 colorectal adenocarcinoma tis-
sues and 60 normal tissues from the TCGA database to analyze the expression of CHDH gene in co-
lorectal adenocarcinoma and adjacent tissues as well as its relationship with clinical characteris-
tics and prognosis of colorectal adenocarcinoma patients. Then q-PCR was used to verify the ex-
pression of CHDH in cell lines. Then we constructed a protein interaction network and analyzed
the expression of CHDH in different tumors using the TIMER database. Results: The expression of
CHDH in colorectal adenocarcinoma was significantly increased (P < 0.001), and the high expres-
sion of CHDH was significantly correlated with the clinical features (pathological stage, T stage) of
colorectal adenocarcinoma (P < 0.05). Low expression of CHDH suggested poor prognosis (Log
rank P = 0.0086). Conclusion: The expression of CHDH is related to the progression of colorectal
adenocarcinoma, which may be a potential target to improve the prognosis of colorectal adeno-
carcinoma, providing a new theoretical basis for the treatment of colorectal adenocarcinoma.
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1. 518

45 H 9% (CRC, colorectal cancer) & & i WHITHAL RGT IR, AR RA B EERE =, T RAESE
(1] [2]. AR 185 Ji 4k B A2, ) 85,000 BISETIRGI[3]. 4h BV AR E LR
H TR AR T 4 B B b R A 45 7 AR (COAD) [4]. &5 B (A% S8R )T T s s A
WITRRT o TR, BRMATT AR IR T ST RS T O R . WRYT BRI T A E
e BE AR R, SEENTUS AR ZE. BETEA RTRERF N L BHELH O AT
WilH, IHHFEA G RKAETAER[5] [6]. FFFLRMH, 45 H W EE N 5 FAELERN 65%, | 4wl E
JdE 1) 5 FEAAFEE N 90%, 1 1V IS 7 de A B 1Y) 5 AF AR A7 22 0] 73 70 % 22 11940 15% [7]. Bk, 18
V75 F B I A b B R S 45 B e 2 W R TS

CHDH (JH##ME A, Choline dehydrogenase)i: il & —Fi i 1 i i AH O HE R, AT~ A3 3 ‘F e ik
2 [X 177 1 WA (3p21.1), Aets4atis /& N 65KD [ [1)ii[8]. CHDH J&—Fl 5 Lk i [ Wi AH 5% I £k kit
PR, S ARTESRLRME b, (R I AR 2 AR A U R B I 2 — 9] IT4FSR, MR Z AR i i 4R % CHDH
EARFBEBRIIR R KN, CHDH 5ZMEHRE VI8, WREMEIR[10]. RELEAMELL I
J%E[11]. CHDH SFLAREE[12]. SkFWOIRAN AR [13]. JERRE[14]. HPRE[15]. HEJE[16]. "B i& Wign e
(71RO E YIS, A REN, BmAdih CHDH KBRS A BRENTUG, HBfEREyLE AT 6
55 NF-xB 38 i 42 1 g AR 151 55 [16]

BT UL ERIBAL, RATKIL CHDH 5 2 Pl s ik ke G 5%, 1R mT B B 45 1 Mg (0 78 72 AR WA 6
Y. SR, CHDH TE4EMIME KA RIBFIFEA S E/E - MR R . B, A0 B R 5 4
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LR 2 (e S B AT AE S B 5 4T, R 9 CHDH T1E45 i s rh It ik S 5 5 45 M Mg B3 1 R
TRBRHIE . TR KR, 9 & e 10 2 WG 7 30RO 4E R

2. Ik
2.1, BiERKIE

AT TCGA A FeHda T T 478 5 25 A R FE AR 60 1) 1 &5 K A L 2R i S AL 400 [ 18] 28 )5
BATXF B S S B AT Y — AL AL B DAE T 33E— 25 0 Mt

2.2. 534 CHDH EE LR EE LA P RIRIA
Wilcoxon #L A1 56 A1 Wilcoxon 55 FRAS 56 FH >k 73 At CHDH 2 DA 71 25 17 i es 4 23 3Rk o
2.3. 947 CHDH EF 54 REEEIGKRIFIE. FEXR

I Kruskal-Wallis £:56, Wilcoxon #5584, logistic [=115 5341 CHDH 2 [K] 5 s S BRAFAIE 5%
%o B985, 83T Kaplan-Meier plotter (http://kmplot.com/analysis) [1913ET 4722007, HIVEAETERIZL, 70
#t CHDH 7£45 g i I B A -

2.4. YRR FAMARIES

NCM. SW480 4l R & 10% FBS & 1% #E%R 2= IR &1 RPMI 1640 K5 7738 L1595, JFH
NAZ B AEIRE IR A 37°C . CO, WL N 5% 3540 rh 1 9%
2.5. RT-gPCR 3%&# CHDH mRNA Rik7kF

WA PR ZH A0 B ) mRNA, R 2 GG BT e AH B R BEFN A RE, iE— P& % cDNA, LA
cDNA M AT PCR 1. B LA 95°C A8 30s; 95°C 10s, 60°C 30s, 7K 40 ¥k; WAfiEhZ N
95°C 155, 60°C 60s, 95°C 15s. ffifH] GAPDH fE RN 2, KH 2-AACt LT H &L AN Rk & . 514:
GAPDH-F, 5-TGACTTCAACAGCGACACCCA-3'#1 GAPDH-R, 5-CACCCTGTTGCTGTAGCCAAA-3';
CHDH-F,5-GCATCGGGAATGCTGATGA-3', CHDH-R,5-GGCCAACCCCAGGTAGGT-3'".

2.6. TIMER $UiBEES#7
N TIMER %3 J% (https://cistrome.shinyapps.io/timer/) 73 1 CHDH fEAS 5] i 83 41 47 b 6 345 20]
2.7. A - EHEEMLE(Protein-Protein Interaction Network, PPI)

£ STRING (http://string-db.org) £ FE [21)1#R R B ARIE R SHHRIER T HR R, FEEKEE Tk
f) 10 N EE LR SN Cytoscape #4178 PPI 25 HLAE R %% .

2.8. ¥iEat

i R A (WA 4.2.0) TGt L &l . ARS8 R A GraphPad Software Prism 9 #fF 47 £ 4>
Mo BT B R bniE 2 (SEM) = “PI9fE(Mean). WZEHE A t K Sedt T o0 dr. PrawisigLl p
fH <0.05 HHE SR L.

3. R
3.1. CHDH fE4& R BALR P EFRIA
N T A CHDH TE 45 7 e Al IE & R 3Rk K P ZE R, FATT4 9 EL A 1 1 2 A g o A9 A AR g et
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EfR %

FEAR . R EIR, 1E4iMivEEF T, KREXEEAT CHDH 1R AP < 0.001) (& 1(A)). FCX
T it 19 225 SR 5 2R TR i 1 45 SR AH 5] (P < 0.001) (1] 1(B))

A 7 1 - B
6 - 6
T
5 5 - o
T I 5 1
O~ O~
oy 5 T
c = 4 4 c=
on on
0 = %b 4
6~ o &
o g =
=N e)) 3 a o
2 . 2
= 2 . = 3 -
.
.
1 4
2 4
I | |
Normal Tumor Normal Tumor

P <0.05, P < 0.01, ™"P < 0.001, ™P < 0.0001.

Figure 1. Expression of CHDH in normal and COAD tissues. (A) The expression of CHDH in unpaired samples.
(B) The expression of CHDH in paired samples

[ 1. CHDH ZEIE E AR EELAFHNRIE. (A) KREFIH#HE+ CHDH FF&iL. (B) BLstt¥&+ CHDH /Y
RiE

3.2. CHDH MR 54 R B IE R HE < 14

N TR GT CHDH (31K 5 45 W e /& 1 BA G RAR I, FRATIX 45 1 s i) e RARRAE AT T 99T,
g 2 fon. SR ER, CHDH mRiE SIS, T 4 EA B NIGARM I, HERRLES5
R X (P < 0.05) (4 2).
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P <0.05, P <0.01, ™P < 0.001, “"P < 0.0001.

Figure 2. Clinical correlation of CHDH expression in COAD. (A) T stage; (B) Pathologic stage
2. CHDH MRz 545 RRIRAREXME. (AT 281; (B) RESH
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3.3. CHDH MIRIA 5 &R B X &R

N TP B CHDH ik 545 e B8 IR IR 4 R 2 (M )98 &, FRATIRI A Kaplan-Meier plotter £
HAAF 2, JRITHUG 08T, 45 R E7R, CHDH (RFEIAZ B 18 A A7 I(OS) I T i ik 41 (Log-rank P =

0.0086, [%]3).

Overall Survival
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P <0.05 "P<0.01, ""P<0.001, P < 0.0001.
Figure 3. Survival curves of patients with COAD with high
CHDH expression and low CHDH expression

3. FRRRfEERE CHDH SRIAASRF AL FinLk

3.4. CHDH 4R EHEE APPSR

T D URIE CHDH 14511 I 40 3 20k, FRATTAM NI (4 45 W b 5 440 e R &85 i i s 40
FHERELE RNA F3E47 52 8 & 9% 0% PCR RN . q-PCR Rl 45 R B, 5 NIEH 145 7 R 4 NCM
AR, Sw480 41 CHDH (1) mRNA R Bt R, ZRABASIM¥E (P <0.001, K 4).
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Figure 4. Expression of CHDH in NCM and SW480
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3.5. CHDH FEAEIME P RIFRIE

B, 91— BRI CHDH [MRIAEAF MR SR 2 i AT 2 57 1, BAT 1 TIMER $idis
FEXT RNA WP B 247 04 o a5 R R, H5IEWHSUHLL, CHDH 745 iz i@ s 2 iRk s e
SRIEPER B AR R . R IRGONMR TR . TSR BRI R, CHDH £
BlmRik; fE'W LAREUE . B8, SkIepiRaE . BlOaiE. FEnaiE. atiERam
Wiy BRI . R . PRSI AR TR . R R AN . R
TERE PR AR, CHDH RIURRIL; TR, BEIMRSUR. WAL IRk . A, il
T ONELRIBME R . TE WBYESEMR T, CHDH Ri&JIF LSt it 2 57 (14 5).
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Figure 5. Using TIMER database to analyze the expression of CHDH in different tumors
5. 1@id TIMER ##&F 9 #7 CHDH £ B P AIFRIE

3.6. EAEIEME DT

ffiH STRING T HH47 8 A HAEM 25 M5, ik B HE R+ 2E A, 45 & : RGN. IL17RB. EIF3D.
IFT52. ALDH7A1l. MBOA. PLD2. PEMT. SELENOI. CEPT1 (/4 6). iX%43E[K 5 CHDH BA &)
AHIME, 7 45 i i i R P mT e B B B VR A .
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Figure 6. Protein-protein interactions network results
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4. g

UGS H e e Wi Ria T S 7 BRI, (B4 BN s ki — BRI EIRRES, Fohg
B BB R AN B 2, @ E AR . 45 B 2 R B N B A [22]. R A
HRNE, AR EEZ, RIS GE RN 51105 2 165 202 W7 vk [23] . B AT IR Fi@H KA CEA B4
CA19-9 1E -}y CRC [MAEMIFR EMI[24]. A0 IR FHAE VbR VR J VAU 2, 0 RS B iR =
SWiME, SR AR R ST T IR R o AR 5 Bk . W TR S B B CEA
ISR 7K1y 65%~T4%, 117 CAL9-9 [ ERUEAE KAy 26%~48% [24] [25]. IfLiF CA19-9 I CEA 7K
ARG — s MR AR R . Lo, RS EE . FUIME. BE. . U SUE AR S
PEJRE R B T KT B IfLE CEA [26] [27]. CAL9-9 IR PR b I R IR A= ks &4, v H T e
FHRSWT . P FIUS DL AR B B R A /KT 1R S 8 2SR [28] o AL, BEFEAG[29] FHAEAL[30]. AF 4 [31].
JEE TR 28 [321 55 AR BiRa B vh i CAL99 /KPR T RE & Fhim. BRIk, 38 D) 75 28 1 s A Vs Bk o
45 H i (CRC) 1 - #1297 K F .

CHDH & —Fh i 1 i S bd AHOCHE N . CHDH Zwht [ IE B3 I SR A2 AR A Rt Y OGS g, Re % 3% 40
WIRBRIREE, 2 54 MARHHIERE . SERT i & T 7R B, CHDH &8 Ak Ak Je e 2 E 2AE 8], A
WFtda i, CHDH [IRIA SRR 2SS, FLIRE CHDH FRERIA T fE 238 in FLARE 1 82 R XK [33] -

TEAMFFEH, I X TGCA 25 i A SLEE AT 70 i, AR I CHDH 7E45 W e 4R 2R v 3Rk
B0, RIS S P & PCR #F— B IGIEIX — 450, 545 bttt S5mAvEani & Swas0
H CHDH mRNA 23 ERIE . Ak, CHDH [k 5 45 M M s ARRFIE R B0 . T 20 3 835 4
Ko XTRES IR AR 22 R %, KW CHDH nies 5 T8 i R AERE. S5,
I 2] K-M 2k, AR I CHDH IR IA 21 38 1 A A7 I(OS) I T s I 41, R ik, FRA 14 CHDH
) i 2 3 5 5 P e O B I T s RSB AR oG . I STRING i e 9 8 5 CHDH #5519 4R A HAF M 4%,
FATKRI RGN, IL17RB. EIF3D. IFT52. ALDH7Al. MBOA. PLD2. PEMT. SELENOI. CEPT1 %
10 MZOFHER . Ho, EIF3D REWEE L V45 45 B W Xt 5500 bR M g i 24 14 52 i i JRg 42 22 66 1 [34]
ALDH7AL W HHIF S 5 RS [35] . B 3% B 40 s [36]. i/ NN [37] A% i [38 s T A A 5, A
RE RS R 6 368 1) 8 7 B A IX A CHDH 7145 1% v Hh (1 ] BEA7AE AR ML B 4 T — /MR DI A

5. &g

LR LRIk, AWHTTE XM T CHDH R4S il h PR o 4558 H], CHDH fE45 i i X 321k 1
I, FaE BN S S MR B WS Ak . CHDH A 8 oy 88 iz i 5 1S W i AR AL Wb 4, 1
Nt — LW FT CHDH 1E45 i i (/R F AT T 260l . AWFFERIA R ZARAE T, CHDH 72451 it vh 1) A4
A Rt — DT TC. Ah, IEFREBE— DRSS . B2 A PREE KPP A CHDH R34 51 PRAFAE «
SIS R AR, XA REA B R BUR R 0 WAl b 54, WBhZGIT R, BRI RCR

SE
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