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[ABSTRACT] BACKGROUND & OBJECTIVE: Transforming growth factor B
(TGFB) signaling pathway plays an important role in the genesis and
progression of tumors through regulating cell proliferation and differentiation.
The concentration of TGFB1 in plasma and the expression of TGFB receptor
Il (TGFBR II ) are correlated to the development of certain tumors, including
gastric cancer. This study was to explore the correlations of functional genetic
variants in TGFB1 and TGFBR2 genes to the genetic susceptibility to gastric
cancer. METHODS: A case-control study was conducted in Yixing City, a
high incidence area of gastric cancer. Polymorphisms of TGFB1 C-509T,
TGFB1 Leul0Pro, and TGFBR2 G-875A in 256 gastric cancer patients and
303 cancer-free controls,  frequency-matched by age and sex, were
determined by primer-introduced restriction analysis-polymerase chain
reaction (PIRA-PCR). Crude and adjusted odds ratios (ORs) and 95%
confidence intervals (95% Cls) were measured by multivariate Logistic
regression analysis to evaluate the correlations of the polymorphisms to the
susceptibility to gastric cancer. RESULTS: The TGFB1 C-509T and TGFB1
Leu10Pro were in high linkage disequilibrium (D’'=0.86). Compared with wild-
type homogenous genetypes -509CC and 10 Leu/Leu, variant genetypes
-509CT/TT, 10 Leu/Pro, and 10 Pro/Pro decreased the risk of gastric cancer
by 49% and 34% (adjusted OR=0.51, 95% CI=0.36-0.74 for -509CT/TT;
adjusted OR=0.66, 95% Cl=0.45-0.98 for 10Leu/Pro or 10Pro/Pro). The risk
of gastric cancer was decreased along with the number of variant sites in the
TGFB1 C-509T and TGFBR2 G-875A (x?=15.70,P < 0.001). Stratified analysis
showed that the protective effects of the genotypes were obvious in the
subjects of no more than 60-year old (OR=0.42, 95% CI=0.23-0.79) and in
non-drinkers (OR=0.45, 95% CI=0.27-0.74). CONCLUSION: Genetic variants
of TGFB1 and TGFBR2 genes may contribute to the risk of developing gastric
cancer in an eastern Chinese population in Yixing city.
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Table 1 Distribution of selected demographic variables
and risk factors in gastric cancer patients and controls
[cases (%) ]

Vaciable Gastric cancer patients Controls P value*
(n=256) (n=303)
Age (years) 0.200
<60 112(43.8) 149(49.2)
> 60 144(56.3) 154(50.8)
Sex 0.439
Male 180(70.3) 222(73.3)
Female 76(29.7) 81(26.7)
Smoking status 0.007
Never 123(48.1) 180(59.4)
Ever 133(52.0) 123(40.6)
Drinking status 0.070
Never 157(61.3) 208(68.7)
Ever 99(38.7) 95(31.4)

“Two-sided x* test

1.3 PIRA-PCR TGFB1 TGFBR2

PCR (primer-introduced
restriction analysis-PCR, PIRA-PCR) (o]
TGFB1 C-509T (rs1800469) .
LeulOPro (rs1982073) TGFBR2
G-875A (rs3087465) o C-
500T DNA ,

G, yall °

TGFB1-509F,5"-GTC GCA GGG TGT TGA

GTG ACAG-3" TGFB1-509R,5"-AGG GGG CAA
CAG GAC ACC TTA-3'" ,



| JemK

, .TGFB1  TGFBR2

583

(Invitrogen ) ,Taq

123 bp, MJ PTC-
200  PCR , 20 wl[ 50
ng DNA,12.5 pmol ,0.1 mmol/L
, 1xPCR (50 mmol/L KCI, 10
mmol/L Tris HCI ~ 0.1% Triton X-100), 1.8 mmol/
LMgCl, 10UTaq ], 64°C,
5 wl,AAANl 3U (New England BioLabs,
USA), I wl, ddH,O 10 pl,37°C
6 h, 3% 80 V 100 min
o cC , CT
123 bp. 101 bp 22 bp 3 , TT
101 bp 22 bp 2 ( 1A),
, TGFB1 LeulOPro  TGFBR2 G-
875A DNA ,
3 bp 2 bp A
G T A, Poull  Rsa
I o TGFB1 10F.5'-

CTC CGG GCT GCG GCT GCA GC-3',TGFBI 10R:
5"-GGC CTC GAT GCG CTT CCG CTT CA-3';
TGFBR2-875F:5"-GCA AGA AAG GAA ATT TGA

— 250
= —1p
1 TGFBI1 TGFBR I PIRA-PCR

Figure 1 TGFB1 and TGFBR2 genotypes detected by primer-
introduced restriction analysis-polymerase chain reaction
(PIRA-PCR)

Lane C:control (water); lane M:DNA marker; lane 1:TGFB1-509CC
(123 bp); lane 2: TGFB1 -509CT (123 bp and 101 bp); lane 3:
TGFB1-509TT (101 bp); lane 4:TGFB1 10Pro/Pro (136 bp); lane 5:
TGFB1 10Leu/Pro (136 bp and 119 bp); lane 6: TGFB1 10Leu/Leu
(119 bp); lane 7:TGFBR2-875GG (124 bp); lane 8:TGFBR2-

875GA (124 bp and 99 bp); lane 9: TGFBR2 -875AA (99 bp).

¥ed 6 6 U A1 ¥ F-A L G GA AT 1I-F 354 U6 &MT T Fmilem
AAG TTT GT-3', TGFBR2-875R:5'- TCA CCT GAA ARSI AAES Rp & B BAAT 0§ 5 AGE
TGC TTG TGC TTT T-3', R J
60°C  56%C., 136 bp B 3 3
124 bp,Pvull ~ Rsa I (New England BioLabs,USA) VTR G EEAE VT G E R WY PG e B A e
A4 00 AT &8 LCAMI OCTYSALDE QO C Y3
37°C 6 h, TGFBI1 LeulOPro Leu/ .
Leu 119 bp 17 bp ; Leu/
Pro 136 bp 119 bp 17 bp 3 , 4 5 6
T e e Pd F saer B8N YT BT e AT e
Pro/Pro ( IB)DTGFBRZ G-875A yuc A6 l AC &Y SCAGH AC AY ¥C AT I A LAY |nieiid
GG , GA 124
bp .9 bp 25bp3 , AA e = e———— -
99 bp 25 bp 2 ( 1€, 2 TGFB1 C-509T.TGFBI LeulOPro  TGFBR2 G-875A
( 2)o , Figure 2 Genotype sequencing of the TGFB1 C-509T,
10% ’ 100% ) TGFB} LeulOliro and TGFBR‘Z G-875/§ polymorphism?
Chart 1:TGFB1-509CC; chart 2. TGFB1-509CT; chart 3.TGFB1-
1.4 S09TT; chart 4:TGFB1 10Leu/Leu (29TT); chart 5:TGFB1 10Leu/
XZ Pro(29TC); chart 6: TGFB1 10Pro/Pro(29CC); chart 7. TGFBR2-
' 875GG; chart 8: TGFBR2-875GA ; chart 9:TGFBR2-875AA.
o A mismatched base was introduced into the primer to create an enzyme
Logistic (odds ratio, OR) restriction site.
95% (confidence interval ,CI) 5
1, 1 o 2.1 TGFB1 TGFBR2
: 3, 6
o SAS9.1.3 303 ,TGFB1 C-509T .
4‘7
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43% ( (
OR =0.57,95% C1=0.35~0.92) ;
10Pro 34% (95% 3
C1=0.45~0.98) , TGFBR2 G-875A ,
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(

TGFBR2 G-875A,

2)0

OR=0.58,95% CI:0.38~0.89),

’

OR=0.35,95% CI.0.21~

(x*=15.70,P <

’

,TGFB1 C-

Logistic regression analysis of correlations of TGFB1 and TGFBR2 polymorphisms to

risk of gastric cancer [cases(% )]

Genotype

Gastric cancer patients(n=256) Controls (n=303)

Crude OR(95% CI)

Adjusted OR*(95% CI)

TGFB1 C-509T

CC 103(40.2) 78(25.7)
CT 90(35.2) 149(49.2)
TT 63(24.6) 76(25.1)
CT/TT 153(59.8) 225(74.3)
T allele 216(42.2) 301(49.7)
TGFBI LeulOPro
Leu/Leu 77(30.1) 66(21.8)
Leu/Pro 123(48.1) 155(51.2)
Pro/Pro 56(21.9) 82(27.1)
Leu/Pro or Pro/Pro 179(69.9) 237(78.2)
Pro allele 235(45.9) 319(52.6)
TGFBR2 G-875A
GG 190(74.2) 202(66.7)
AG 62(24.2) 89(29.4)
AA 4 (1.6) 12 (4.0)
AG/AA 66(25.8) 101(33.3)
A allele 70(13.7) 113(18.6)
Combined TGFB1 C-509T and TGFBR2 G-875A variant loci
0 75(29.3) 52(17.2)
1 143(55.9) 176 (58.1)
2 38(14.8) 75(24.8)

1.00
0.46(0.31-0.68)
0.63(0.40-0.98)
0.52(0.36-0.74)

1.00
0.68(0.45-1.02)
0.59(0.37-0.94)
0.65(0.44-0.95)

1.00
0.74(0.51-1.08)
0.35(0.11-1.12)
0.70(0.48-1.00)

1.00
0.56(0.37-0.86)
0.35(0.21-0.61)

1.00
0.46(0.31-0.69)
0.61(0.38-0.95)
0.51(0.36-0.74)

1.00
0.71(0.47-1.07)
0.57(0.35-0.92)
0.66(0.45-0.98)

1.00
0.74(0.51-1.10)
0.34(0.11-1.09)
0.70(0.48-1.01)

1.00
0.58(0.38-0.89)
0.35(0.21-0.60)

OR, odds ratio; CI, confidence interval. ‘Adjusted for age, sex, smoking status and drinking status.
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3 TGFB1 C-509T TGFBR2 G-875A

Table 3 Stratified analysis of the correlation of the
combined genotypes of TGFB1 C-509T and TGFBR2
G-875A polymorphisms to risk of gastric cancer
[cases (%) ]

Cases(n=256) Controls (n=303) Adjusted OR*(95% CI)

ltem -
Wild"  Variant® Wild Variant ~ Wild Variant
Age(years)
<60 32(28.6) 80(71.4) 22(14.8) 127(852) 1.00 0.42(0.23-0.79)
> 60 43(29.9) 101(70.1) 30(19.5) 124(80.5) 1.00 0.58(0.34-1.00)
Sex
Male 55(30.6) 125(69.4) 41(18.5) 181(81.5) 1.00 0.55(0.34-0.89)

Female 20(263) 56(73.7) 11(13.6)  70(86.4) 1.00 0.44(0.19-1.01)

Smoking status

Never 31(25.2)  92(74.8) 26(14.4) 154(85.6) 1.00 0.50(0.28-0.91)

Ever 44(33.1)  89(66.9) 26(21.1)  97(78.9) 1.00 0.50(0.28-0.90)
Drinking status

Never 48(30.6) 109(69.4) 34(164) 174(83.7) 1.00 0.45(0.27-0.74)

Ever 27(213)  72(72.7) 18(19.0)  77(81.1) 1.00 0.69(0.34-1.39)

“Adjusted for age, sex, smoking status and drinking status.

"“Wild” represents the subjects with both wild homozygotes (TGFBI1-
509CC and TGFBR2-875GG); “variant” represents the subjects with
at least one variant allele of TGFB1 C-509T and TGFBR2 G-875A.
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