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Association between Survivin Promoter-31C/G Polymorphism and
Genetic Susceptibility to Sporadic Colorectal Cancer
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Abstract: [Objective] To investigate the association between —31C/G polymorphism in the promoter of survivin gene and the
susceptibility to sporadic colorectal cancer in southern Chinese population. [Methods] Survivin-31C/G genotypes were determined
by polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) in 711 healthy controls and 702 CRC cases.
[Results] The number of CRC patients carrying with CC genotype was much higher than those of controls (36.5 % vs. 26.12%,
x> =17.89, P < 0.001). Compared with CC genotypes, CG, GG genotypes and G allele carriers had a significantly decreased risk
of CRC, with the decrease being 0.61-fold (95% CI = 0.46-0.81, P < 0.001), 0.52-fold (95% CI = 0.38-0.71, P < 0.001) and
0.58-fold (95% CI = 0.45-0.74, P < 0.001), respectively. [Conclusion] Survivin gene —31C/G polymorphism is associated with
sporadic CRC risk, the G variant genotype is the independent protective factors against sporadic CRC in southern Chinese
population.
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61.90 bp 3P E(E 1),

bp Marker 1 2 3 4 § & 7 bp

200
150

10

=151

=50

50 =151

GG GG GG GG W/IE GG GG
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Fig.1 Genotype of Surivivin-31C/G polymorphism by
PCR-RFLP
GG, GC, CC: three genotypes of the -31 site of survivin gene;
Marker: 50 bp DNA marker
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Table 1 Frequency distributions of selected variables in

CRC cases and controls n(%)
Variables CRC Control X Py
Age (years)
<60 340(48.4) 345(48.5) 0.001 0973
> 60 362(51.6) 366(51.5)
Sex
Male 435(62.0) 442(62.6)  0.006 0.938
Female 267(38.0) 269(37.8)
Smoking status
Never 309(44.0) 394(55.4) 32.289 <0.001
Former 78(11.1) 102(14.3)
Current 315(44.9) 215(30.3)
Drinking status
Never 305(43.4) 540(75.9) 175.175 <0.001
Former 25(3.6) 34(4.8)
Current 372(53.0) 137(19.3)
BMI (kg/m?)
<23.9 388(55.3) 457(64.3) 12.082 0.002
24.0-27.9 244(34.7) 201(28.3)
=28.0 70(10.0) 53(7.4)
Family history of cancer
No 90(12.8) 64(9.0) 5.305  0.021
Yes 612(87.2) 647(91.0)

1) P values for a two-sided x* test
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Table 2 Distribution of genotypes and alleles in survivin
promoter —31C/G and its association with risk of
sporadic CRC

CRC Control Adjusted OR N
n(%) n(%)" (95% C1)?
Genotype
CC 256(36.5)  186(26.2) 1.00(ref.)
CG 302(43.0) 345(48.5) 0.61(0.46~0.80) <0.001
GG 144(20.5) 180(25.3) 0.52(0.38~0.71) <0.001

CG+GG  446(63.5) 525(73.8) 0.58(0.45~0.74) <0.001
Allele

C 814(58.0)  717(50.4) 1.00(ref.)

G 590(42.0)  705(49.6) 0.69(0.59~0.82) <0.001

1) The observed genotype frequency among the control subjects
was in agreement with the Hardy-Weingerg equilibrium (p? + 2pq +
¢*=1)(x*=0.62, P=0.43); 2) ORs were adjusted in a logistic
regression model that included age, sex, smoking status, alcohol

consumption, family history of cancer and BMI.
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Table 3 Stratification analysis of the survivin-31C/G genotypes by selected in cases and controls

CRC (n) Control (n) Adjusted OR (95%CI)" 5
CcC CG + GG CcC CG + GG CG + GG ws. CC P

Age (years)

<60 130 210 91 254 0.54(0.38 ~ 0.78) 0.001

>60 126 236 95 271 0.61(0.43 ~0.87) 0.007
Sex

Male 155 280 118 324 0.60(0.43 ~ 0.85) 0.004

Female 101 166 68 201 0.55(0.38 ~0.81) 0.002
Smoking status

Ever 139 254 81 236 0.63(0.42 ~0.93) 0.020

Never 117 192 105 289 0.58(0.41 ~ 0.80) 0.001
Drinking status

Ever 143 254 45 126 0.59(0.39 ~ 0.90) 0.013

Never 113 192 141 399 0.61(0.42 ~0.81) 0.001
BMI(kg/m?)

<23.9 160 228 130 327 0.54(0.40 ~ 0.75) <0.001

24.0~27.9 83 161 47 154 0.61(0.38 ~0.97) 0.035

=28.0 13 57 9 44 0.68(0.24 ~ 1.96) 0.680
Family history of cancer

Yes 23 67 17 47 0.69(0.36 ~ 1.31) 0.256

No 233 379 169 478 0.55(0.42 ~0.71) <0.001

1) ORs were adjusted for age, sex, smoking status, alcohol consumption, family history of cancer and BMI in a logistic regression model.
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