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SMYD3 TANDEM REPEATS POLYMORPHISM IS NOT ASSOCIATED
WITH THE OCCURRENCE AND METASTASIS OF HEPATOCELLULAR
CARCINOMA IN A CHINESE POPULATION

X.0. Wang*, X. Miao, Q. Cai, M. M. Garcia-Barcelo, S.T. Fan
Department of Surgery, The University of Hong Kong, Pokfulam, Hong Kong

A variable number of tandem repeats (VNTR) polymorphism in regulatory region of SMYD3 coding for histone methyltransferase
has been shown to be associated with colorectal cancer, hepatocellular carcinoma (HCC), and breast cancer in Japanese population.
Aim of the study is to investigate the potential association between the functional SMYD3 tandem repeats polymorphism and HCC in
Chinese population. Material and Methods: The case-control study included 200 HCC patients and 261 healthy controls. The VNTR
polymorphism in the promoter of SMDY3 was genotyped by PCR and direct-sequencing analysis. Odds ratio and 95% confidence
interval were used to estimate the association between the polymorphisms and risk of HCC. Results: The allele frequencies for SMYD3
2 and 3 repeats were 15.71% and 84.29% among controls; and 12.75%, and 87.25% among cases (P = 0.22). The odds ratio for 3/3
versus2/2 and 2/3 genotypes was 1.30 (P = 0.18). The frequencies of 3 alleles were not increased with HCC stage increased (trend test,
P = 0.45). Conclusion: SMYD3 polymorphism is not associated with the occurrence and metastasis of HCC in Chinese population.
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SMYD3, a histone methyltransferase, was first
found upregulated in human colorectal cancer (CRC)
and hepatocellular carcinoma (HCC) [1]. Its over-
expression promotes cell proliferation particularly in
tumors, indicating that SMYD3 may play an important
role in carcinogenesis [1]. Recently, Tsuge et al. [2]
reported a variable number of the tandem repeats
(VNTR) polymorphism CCGCC in the 5’ flanking re-
gion of SMYD3, which is a binding site of E2F-1. The
E2F-1-binding affinity is higher to three repeats and
results in an increased promoter activity compared
with the two repeats. Furthermore, the three repeats
have been identified as a high-risk allele associated
with CRC, HCC, and breast cancer in a Japanese
population [2]. However, the results from other study
were not consistent. For example, the association of
3/3 polymorphism of SMYD3 could not be found with
both familial breast cancer and high-risk familial breast
cancer cases [3]. Genetic disorders are complex to
certain diseases, particularly for cancer, and genetic
susceptibility to disease may vary among populations
due to allele differences in both frequencies and com-
position as illustrated by the recent data generated by
the HapMap project [4]. To investigate the potential
association between the functional SMYD3 tandem
repeats polymorphism and HCC in the Chinese popu-
lation, we conducted this case-control study among
200 HCCs and 261 healthy controls.

Subjects and samples. This study included
200 HCC patients and 261 healthy controls. All sub-
jects were genetically unrelated ethnic Han Chinese.
Patients with HCC were newly diagnosed based on
pathological analyses and classified according to the
tumor-node-metastasis classification [5] at Queen
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Mary Hospital, Hong Kong. Population controls were
partially from healthy blood donors randomly col-
lected from Red Cross of Hong Kong and partially
from healthy individuals in the same period as the HCC
cases were collected and most of them were enrolled
in other previous studies of our department [6]. The
study was approved by the local Institutional Review
Board. Mean age (= SD) and gender proportion in
each group were as follows: HCC, 54.44 + 10.82,
and 82.5% male; controls, 44.30 = 17.22, and 53.3%
male. Of the HCC patients, 85% were hepatitis B virus
positive whereas 6% were hepatitis C virus positive.
Among the 200 HCC patients, the distribution of tu-
mor-node-metastasis stage |, Il, I, and IV were 39%,
26%, 33.5%, and 1.5%, respectively. Genomic DNA
was extracted from the peripheral blood leukocytes
using the QlAamp blood kit (Qiagen, Valencia, CA)
according to the manufacturer’s instructions.

VNTR polymorphism of SMDY3. The VNTR poly-
morphism in the promoter of SMDY3 was genotyped
by PCR and direct-sequencing analysis. Primers used
for PCR VNTR DNA fragments were the same as de-
scribed previously [2]. The resulting PCR fragments
were then subjected to DNA sequencing analysis by an
ABI 3100 genetic analyzer (Applied Biosystems, Foster
City, CA) using the BigDye Terminator (v3.1).

Statistical analysis. The association between the
polymorphisms and risk of HCC was estimated using
odds ratio and its 95% confidence interval, which
were calculated by unconditional logistic regression
and adjusted for age and gender. All analyses were
performed with Statistical Analysis System software
(version 6.12; SAS Institute, Cary, NC).

The distribution of the VNTR polymorphism of
SMYD3 in this study is listed in Table 1. The allele
frequencies for SMYD3 2 repeats and 3 repeats were
15.71% and 84.29% among the 261 controls; and
12.75%, and 87.25% among the 200 HCC cases.
These differences were not statistically significant
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(P=0.22). The frequency of 3/3 genotype was 75.5%
in HCC group and 69.3% in control group. The odds
ratio of 3/3 genotype compared with 2/2 or 2/3 geno-
type was 1.30 (95% confidence interval, 0.81-2.06),
which was not statistically significant (P=0.18). From
both allele and repeat frequencies of SMYD3, there
was no significant difference between control and
HCC group. Furthermore, we analyzed the correla-
tion between the SMYD3 genotype and metastasis
of HCC (Table 2), but the distributions of SMYD3 3/3
genotype among different stages of HCC were similar
(79.5%, 71.2%, and 74.3% in stages |, I, and Ill + IV,
respectively; P, =0.45).

for trend

Table 1. SMYD3 polymorphism and HCC risk
smyps entrols (n=261) Cases (n=200) s ra1ig (95% CI) P value

n (%) n (%)
22 2(0.8) 2(1.0) .00

2/3 78(29.9) 47 (23.5) :

3/3 181 (69.3) 151 (75.5)  1.30(0.81-2.06) 0.180
2allele 82 (15.71) 51 (12.75) 1

allele  440(84.29)  349(87.25)  1.28(0.86-1.89) 0.220

Table 2. SMYD3 genotype and allele frequencies among patients with
different tumor stages
Total subjects 2/2 0or2/3 3/3¢
Studygrowp —No (%) Mo (% No (%)
Tumor-node-metastasis-stage

[ 78 (39.0) 16 (205) 62  (79.5)
I 52 (26.0) 15 (28.8) 37  (71.2)
I+ 1v 70 (35.0) 18 (257) 52 (74.3)

P vng = 0-450.

VNTR polymorphism of SMYD3 has been firstly
reported to be a susceptibility factor in several human
cancers including HCC in the Japanese population
[2]. However, the results from other study were not
consistent. Most recently, Frank et al. [3] did not found
the association of 3/3 polymorphism of SMYD3 with
both familial breast cancer and high-risk familial breast
cancer cases. The present study revealed that there
were no statistically significant differences of SMYD3
VNTR polymorphism in allele and genotype frequen-
cies between HCC patients and healthy controls. In
addition, we did not find any correlations between the
SMYD3 polymorphism and different stages of HCC
disease. These results indicated that SMYD3 VNTR
polymorphism is not associated with HCC in terms of
HCC risk and disease development.

We’d like to notice that our data are controversial to
those of Japanese group [2]. One of the possibilities
is that differences of a genetic polymorphism as arisk
factor in two populations may be affected by various
gene-environmentinteractions during cancer develop-
ment. For example, geographical differences in HCC

incidence partially reflect variations of viral infection
[71. In Japan, hepatitis C virus-associated HCC inci-
dence is 70%, whereas hepatitis B virus (70%) is the
major cause of liver chronic infection leadingto HCC in
South Asiaincluding Hong Kong [7]. In our study, 85%
of the HCC patients were hepatitis B virus positive and
only 6% were hepatitis C virus positive. Therefore, it
would be of interest to investigate whether the role of
SYMD3 polymorphism in carcinogenesis is dependent
on the type of viral infection in HCC.

In conclusion, there was found no association of
SMYD3 tandem repeats polymorphism with HCC oc-
currence and metastasis in the Chinese population.
This is the first null report in HCC and more indepen-
dent studies might be needed to verify the association
between this polymorphism and cancer in different
populations.
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OTCYTCTBUE CBA3U MEXAY NOJIMMOP®PU3MOM
TAHOEMHbIX NTOBTOPOB SMYD3 U BOSHUKHOBEHUEM
N METACTASUPOBAHUEM KAPLUHOMBbI NEYEHU
Y HACEJIEHUA KUTA4A

N3BectHO, 90 MommvMopdu3m Tannemnbix nosropos (VNTR) B perymsiropaom yuacTke rena SM YD 3, Konupylomem MeTIITpaHcdepasy
TYICTOHOB, ACCOIMIPOBAH C PA3BUTHEM PaKa Npsivoii Kumiku, Kapmanombl iedend (HCC) u paka MOJIOTHO# 2KeJ1e3b1 M SIBIISIETCS TOMYJISIIOH-
HO-3aBHCHMOIi XapaKTePUCTHKOM. /]e.1b padoThI COCTOSIA B MCCIIEI0BAHIH BO3MOKHOI cBs131 MexkTy VNTR renom SMYD3 v pazsutrem
HCC y nacenenusi Kurasi. Mamepua.avt u memoosi: uccieioBanue THna “ciy4aii-KOHTPOJIb” NMPoBomAH ¢ ydacTieM 200 namieHToB ¢
HCC 1261 3n0posoro gonopa. ITormmopdusm VNTR B mpomoropHoii 061acti rena SMDY3 renorummposam meronavu PCR unpsivoro
ceKBeHHpoBaHus. J1j1s oneHKy cBsi3u MexK Iy mojmmMopdusmom u puckoM passurust HCC ucnosbs3osam ornomenne mancos (OR) u 95%
JIOBepUTEIbHbIE MHTEPBAIIBI. Pe3yabmantvl: 4acToTa ajuieeii 11s nosropos SMYD3 2 u 3 coctasuna 15,71 u 84,29% B KOHTPOJIBHOI
rpymne u 12,75 u 87,25% — B rpynne 6oashbix (P = 0,22). OR reHorunos 3/3 versus 2/2 u 2/3 coctasuio 1,30 (P = 0.18). Yacrora
3 ajtesieii He BO3pacTaJia MPH MOBbIIIEHHH cTauu 3a00eBanust (P = 0,45). Boigoods:: nommmvopdusm rena SMYD3 ne acconuupoBan
¢ pa3sutueM u metacrazuposanneM HCC y nacenennst Kuras.

Karouesnie croea: SMDY3, nommmophusm, KapuuHOMA MeYeHH.
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