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[ Abstract] Background and purpose: Membrane cofactor protein CD46 protects host cells from complement-dependent
cytotoxicity and may be a potential molecular marker for hepatocellular carcinoma (HCC). This study aimed to investigate the
correlation between the gene expression of CD46 with the genetic variation of CD46 promoter and the risk of HCC. Methods: The

difference in CD46 expression between HCC tissues and normal liver tissues was analyzed by gene expression profiling interactive
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analysis (GEPIA) online website. From 2011 to 2015, 240 HCC patients were confirmed by pathological diagnosis in Tangshan

Gongren Hospital, North China University of Science and Technology and Tangshan People’s Hospital, North China University of
Science and Technology, and 500 healthy people enrolled as the control group in the same period. Genotyping was performed using
the polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) to detect genotype frequencies and allele
frequencies between two groups. The relationship between the genetic variation of CD46 rs1970530 and the risk of HCC was evaluated.
Results: The expression of CD46 was significantly different between HCC tissues and normal tissues (P<0.05). Unconditional
logistic regression analysis indicated the difference in CD46 rs1970530 genotype carrying at least one G allele was statistically
significant between the case group and the control group (OR=0.666, 95% CI: 0.448-0.990, P<0.05), and there was also a significant
difference in the frequency of the allele G (OR=0.689, 95% CI: 0.478-0.994, P<0.05). The stratification analysis showed that CD46
rs1970530 genotype carrying at least one G allele could reduce the risk of HCC in the advanced age group (>60 years) (P=0.048) and
men (P=0.023), however, there was no difference in women and younger age groups between the HCC and the healthy control (<60
years) (P>0.05). Smoking stratification analysis indicated that there was no significant correlation between rs1970530 mutation and
HCC susceptibility (P>0.05). Conclusion: The high gene expression of CD46 in HCC and the genetic variation of CD46 rs1970530
affect the risk of HCC.

[ Key words] Membrane cofactor protein CD46; Hepatocellular carcinoma; Single nucleotide polymorphism; Susceptibility

H ER T B K E A, RIRA22% 08 Kk
S e o IR TR, AR (hepatocellular
carcinoma, HCC ) KW FELEE407, ™
T A L HCCTT I P AR 3 Oy
55 85 30 2R s AR R R 2 ) 2 2% i AH B
YER 12, MR 2 A M (single nucleotide
polymorphism, SNP ) i i et 28 B X 254 sl R ik
BRI X LR IR, HETE #IASNP S
HCCH) &R B UM L IRABFSTHCCHY
KA RIEAUS, XPTFHCCHj I A HEE X,
JE4 B 2 1 CD463 i 1L 3 R 1 1 #MA R 53-C3b
FICAbZLfR I , DR 1 3 40 I fe A2 A MA RS 1)
MIEFFETE ( complement-dependent cytotoxicity,
CDC) {7 #F5 ' K, HCC HBxil i)
i — RG-S Sl g FIHCDA6EHCCHA I %
TCDC, EHWICD46H] HE/EMHCC A BT TE 7
Fhrdiy. Bresin® MRS LRI, CDA6KEIN %
Ak SRR PR IR EEAE LR B AEA G, HAETR
T CDA6KE I I B+ X st A% 72 S5 55 Wk g oy Je
PECER BT EL D A T 3R CD4 63 [
ZAMEXTHCC K WIS 5200, S HCCRY 15 i
A N PERYT P L

L e P RES

1.1 BERKELZESH ( gene expression
profiling interactive analysis, GEPIA ) #{#EEE
GEPIA ( http://gepia.cancer-pku.cn/ ) 7££k [

il e — R kS A 1 22 B web R 55 7%, fiE
PRAIL MR I 22U 22 55 3RIB e S E A7 b
LR, A 33 AR A9 7364
PR S UREAC RS S8TANIE W A 4IREA ) . FIH
GEPIAXTCD467EHCCYi 2H 21 N g 55 41 28 rh (i 35
KT 53HT
1.2 RITHR

PEHR2011—201 SAFEFEAE LR TR 2= f @ S 1l
TN B B AR B TR 2= B i L i AN RSB Bt
LR HLA KA 12 HAR )7 I HC C 5 240
BVE R GI2H , % BRZE Ay RIS B A A 11 ft e
ABES0040 . AR R TTMEG KR LA
e 13 G e A ) 5 2 1) 7 YR R 8 ) 52— i
N F 2GR R IG R GORE, AR 5T 0 52 35 2% 28 A
TERE A . AR TR AT 512
HEAE (20190321)
1.3 SNP{i&i%#F

i A W 5 B2F 7 X Ensemb LU 12
CDA6KEIH Ji5 o F X SNPHEA TE 12 08, ik i 52
Me) R R % S B R Ih B X BN R SNP,  HL R i e Y
SNPAE H E AR B L AR ( minor allele
frequency, MAF ) KT0.05, HZ0EH CD46
rs197053055 % 48 55 AT 520 CDA6 5 M o
1.4 DNARERFNERE 55

W AR A5 X S RS FR ka2 mL, SR
AR AEARE (Jeat) HRAR AR
DNA#HA & (DP318) £HUDNA, kR H]



658 B, =5 RHEENEOCDI6 rs19705303FEZ SR A BN HE00

A B EE N - PR R R B K 2 A
( polymerase chain reaction-restriction fragment
length polymorphism, PCR-RFLP ) & it17
CD46 11970530 A>GILH A, EiiF5 |4k
5’-TTCTATGAACAAACAGCCCT-3", N5l
Y }5-TCTGGCAGTTACCTTTGTGTG-3",
PCREW 50 94 °CHIAEPE3 min; 94 °CAFME:
40's, 59 °CiE:k30's, 72 °CIEM30 s, FH30ME
;7§72 °CHEMH3 min, 153|341 bpiYPCR™=H)
FPCR™HIAEL0 LK R THY), & T°65 °C
TR I o R FH 2% 1) 3 B 6 e v Dk 144 7 iD=
Yo, R B/ N T RE R 431
1.5 SitFaE

AHIFGE TG AR 2R HISPSS 23,0481 4K
PEIAT G400 0T o SR R 56 0 9 4 Rk
FRAA P s . AR AR AR L i 22 5. BT
X HRA AR BN 60587, T DL60%S S A5y S
2H ., AR logistic [ A1 7047 L OR K H:
959% CIEFRCDA46 15197053075 5 5HCC & i
Xk B, P<0.050 22 7 A Geit i Lo

2 4 B

2.1 CD467EHCCHLRHRIZEZE FiF

5 FHGEPIA T. H % CD46/EHCC4H 2! ( 369
B ) Fm o740 (5061 ) bRk ik 1722 50
Br, CD46fFHCCAZI T RIAEIE A48 %
I, ZRAESIEEE X (P<0.05, K1) .
22 EZRIEKRER

BEIA L () JE LRI R T RL L 261, HCCH At
YA24001 e, BYE188H, Ziks2pl, AR
B (>60% ) 10247, (RAEHSZ ( <602 ) 138
5 X REL I A 50045 (IR KL, HPE374
B, L1260, EAERA (>60% ) 2204, fik
IR (<604 ) 280f9], Z5R IR, WHI4H S
X B2 A AES | MR S WRR B 2% S RS
X (P>0.05) , HAA M,
2.3 CD46 rs1970530i% £ TR 5HCCE & XK

CD46 1519705303 [K I 7EHC CH K X} HE 21
45 & Hardy-Weinberg Vi ( P>0.05) , HA

T T
HCC tissues Control tissues

Bl 1 CDA467EGEPIAHIEEHCCAR R BAL P ERRIE
Fig. 1 The levels of CD46 in HCC and control tissues from GEPIA
database were shown in the box plot image
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Tab.1 Basic demographic characteristics of the study subjects

[n(%)]
Item HCC (n=240) Control (n=500) P value
Gender 0.293
Male 188 (78.3) 374 (74.8)
Female 52 (21.6) 126 (25.2)
Agelyear 0.700
<60 138 (57.5) 280 (56.0)
>60 102 (42.5) 220 (44.0)
Smoking status 0.069
Yes 87 (36.2) 148 (29.6)
No 153 (63.8) 352(70.4)
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Tab.2 Genotype distribution and allele frequency distribution and prediction of risk of onset in dominant mode
Ln(%)]

Type HCC (n=240) Control (n=500) OR (95% CI) P value
Dominant model

AA 199 (82.9) 383 (76.6)

AG+GG 41 (17.1) 117 (23.4) 0.666 (0.448-0.990) 0.045"

A 437 (91.0) 876 (87.6)

G 43 (9.0) 124 (12.4) 0.689 (0.478-0.994) 0.046"

": P<0.05 was statistically significant after adjusting for age, gender and smoking status
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Tab. 3 Stratification analysis of CD46 rs1970530A>G and the risk of HCC

Genotype

Variables AG+GG/AA OR (95% CI) P value
AA AG+GG
Gender
Male 156/278 32/96 0.596 (0.381-0.931) 0.023
Female 43/105 9/21 1.035 (0.438-2.447) 0.937
Agelyear
<60 114/222 24/58 0.789 (0.465-1.339) 0.380
>60 85/161 17/59 0.544 (0.298-0.995) 0.048"
Smoking status
Yes 129/27 24/81 0.745 (0.388-1.428) 0.375
No 170/112 17/36 0.621 (0.376-1.027) 0.064

": P<0.05 was statistically significant after adjusting for age, gender and smoking status

JEEE A BUAMA T 57 B 1 (membrane-bound
complement regulatory protein, mCRP) J&7E(MAFR
Gerh R I T D RE R —Fh s, HAYERAE T
R AMA R Geid B G . CD46/E AmCRPE & H
() EE B — D, LR AR AT 4 MAC R G0 T e e 4t
(AN, S 5T At L G e a3k, TS Ao B
filyd THHME SR T4 & -y (interferon-y, IFN-y)
IR SR FE K F-o (tumor necrosis factor-o,
TNF-o) , JERA R T R R 550

1 FRIX A CDA6 T P UE S 5 AN Z BB I 1)
KA RIBEAMENE, GOfEILIRE . 45
2 Rve a0 . ARBESEE i GEPIAKK
WEEEA RIS, TEHCCLL 4 CD463%55 I,
X ZRTLu%E U RS s R — R, AR
CD467EHCCHEH IMLE h k1, KA CD46[H)
S FRIRATREAEHCCH R A . KBS & i
FEAE, ZEFCD46/HEHCCH R FETIHE,
AT AE CD46 1519705307 HCCLH K % B 41 v
FUFEI, 45 B oR, CD46 rs19705305: K 44
SHCCH AN K, AT — A G



660 wIm, & RMEIESCDI6 rs19705305R LT RXIAHE KRN IR

K& ERHCCHY & 955 KU R A, BRI v oA DL Ath
CDA46 rs1970530 5 N e ) 8k I pF o e i
A R 3 3 43 BT 45/ TR ANSFAC TR % 3R,
CD46 1s1970530A>G £ 25 P 52 i i 5% P 1~ Oct-
1. NF-1, MCM1, SRF X Spliy&ha, FATHEm
CD46 SNPsZI i s [N 456 L IRCDA6 ik T
R A i e e ik . A VER S BT R, K
/DN — AN G IR 5 B HEHCCHY & 9%
RS, M5 HCCT X, XA g% 5
] RS ARG RS M 2K AR R s e L
AR 2, B0 — G SR
FE = AR Y 4 S HCC Y &0 KR AH G, 467 = i
FICD46 15197053075 5 1] GE AL RIS M HCCRY 5 Jik
M, —TiMetad3 7 ') R, WRAHH BHCCHI K,
BE AR R B 1665, (HARBFIE IR R I AH 5
CD46 1519705303t {58 SR, Al fig 5 prikfif
FEM G IFEA BRI Ko

HAh, A IR F 5 HCCH) &
KA G, Wang%5 7 ST R IR, e rs2494752
GG AMAHCC B KU I . g g 1Y)
W55 % B8, TNFSF15-358T>Cifi {675 52 HCC
Sy, CCHE R AUHE A 35 R HCC | XU 34 i o
#rrrs12979860 T/CHIAMA, HFA M EEFH ECHCC
4 R B s

25 FITR, CDA46 rs1970530i8t 1478 5 5 HCC
RIS A O, A A R HIWTHCC 5 Jdked:
A PIFRES, DT R I R AL B 20 A 101 7 S
TRIT R

(& % X W]

[1] CHEN W, ZHENG R, BAADE P D, et al. Cancer statistics in
China, 2015 [ J ] . CA Cancer J Clin, 2016, 66(2): 115-132.

[2] VILLANUEVA A. Hepatocellular carcinoma [J].N Engl J
Med, 2019, 380(15): 1450-1462.

[3] PARK M S, KIM S K, SHIN H P, et al. TYNDCS5 gene
polymorphism contributes to increased risk of hepatocellular
carcinoma in the Korean male population [J]. Anticancer Res,
2013, 33(9): 3983-3987.

[4] WUX, XIN Z, ZHANG W, et al. A missense polymorphism in
ATF6 gene is associated with susceptibility to hepatocellular
carcinoma probably by altering ATF6 level [ ] ] . Int J Cancer,
2014, 135(1): 61-68.

[5] GELLER A, YAN J. The role of membrane bound complement

regulatory proteins in tumor development and cancer

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

immunotherapy [J] . Front Immunol, 2019, 10: 1074.
ZHANG S, SHAN C, CUI W, et al. Hepatitis B virus X protein
protects hepatoma and hepatic cells from complement—
dependent cytotoxicity by up-regulation of CD46 [ J | . FEBS
Lett, 2013, 587(6): 645-651.
BRESIN E, RURALI E, CAPRIOLI J, et al. Combined
complement gene mutations in atypical hemolytic uremic
syndrome influence clinical phenotype [J].7Am Soc Nephrol,
2013, 24(3): 475-486.
TANG Z , LI C, KANG B, et al. GEPIA: a web server for cancer
and normal gene expression profiling and interactive analyses
[ J] . Nucleic Acids Res, 2017, 45(W1): W98-W102.
TRUSCOTT S M, ABATE G, PRICE J D, et al. CD46
engagement on human CD4+ T cells produces T regulatory type
1-like regulation of antimycobacterial T cell responses [ J ] .
Infect Immun, 2010, 78(12): 5295-5306.
FLEMING C, MORRISSEY S, CAT'Y, et al. v & T cells:
unexpected regulators of cancer development and progression
[J] . Trends Cancer, 2017, 3(8): 561-570.
MACIEJCZYK A, SZELACHOWSKA J, SZYNGLAREWICZ
B, et al. CD46 expression is an unfavorable prognostic factor in
breast cancer cases [ ] ] . Appl Immunohistochem Mol Morphol,
2011, 19(6): 540-546.
LIU Y, AICKELIN U, FEYEREISL J, et al. Wavelet feature
extraction and genetic algorithm for biomarker detection in
colorectal cancer data [ J ] . Knowl-Based Syst, 2013, 37: 502
514.
SHERBENOU D W, AFTAB B T, SU Y, et al. Antibody—drug
conjugate targeting CD46 eliminates multiple myeloma cells
[ J].J Clin Invest, 2016, 126(12): 4640.
LU Z, ZHANG C, CUI J, et al. Bioinformatic analysis of the
membrane cofactor protein CD46 and microRNA expression in
hepatocellular carcinoma [ J ] . Oncol Rep, 2014, 31(2): 557-
564.
TRAD D, BIBANI N, SABBAH M, et al. Known, new and
emerging risk factors of hepatocellular carcinoma (review) [ J | .
Presse Med, 2017, 46(11): 1000-1007.
JULIUS B, DAVID V, ASHAM E H, et al. Hepatocellular
carcinoma: a review [ J ] .J Hepatocell Carcinoma, 2016, 3:
41-53.
WANG Z H, FU H L, LT W. Association between AKT
rs2494752 single nucleotide polymorphism and the risk of
metastasis in hepatocellular carcinoma [ J ] . Oncol Lett, 2018,
16(3): 3699-3705.
B PPLLER, AT T, %, TXNDCSJH 371X -358T>Cikt
7 5 55 I PR s U, A AR DGRBS [0 ] . o Rl PR 2 34
2R, 2019, 35(16): 1731-1734.
GAO H, WU H J, XIE Y N, et al. Association of TXNDC5
promoter—358T > C genetic variation and risk of liver cancer
[J ] . Chin J Clin Pharmacol, 2019, 35(16): 1731-1734.
SUO G J, ZHAO Z X. Association of the interleukin-28B gene
polymorphism with development of hepatitis virus—related
hepatocellular carcinoma and liver cirrhosis: a Meta—analysis

[J ] . Genet Mol Res, 2013, 12(3): 3708-3717.
(ki HIY: 2020-02-14 & HIY]: 2020-05-15)



