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Discovery of novel predictive factor for pancreatic cancer and application for
tailor-made treatment by use of single nucleotide polymorphism
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A total of 169 IPMN and 108 pancreatic ductal adenocarcinoma (PDAC) patients
were enrolled, and VEGF +405G/C and 460C/T SNPs were investigated. VEGF +405C/C was found more frequently
in malignant IPMNs compared with +405G/G, and +405C allele was associated with mali?nant IPMNs compared
with +405G. In branch duct IPMNs, VEGF +405C/C was significantly associated with malignant
transformation, and there was a trend of VEGF +405C/C associated with malignant transformation of gastric
type IPMNs. VEGF +405G/C SNP was significantly associated with malignant transformation in IPMNs,
especially branch duct and gastric type IPMNs. VEGF +405G/C SNP might be helpful in predicting clinical
course in pancreatic disease with potential for malignant transformation.
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ELISA VEGF IPVN
VEGF +405C/C  +405G/G IPMC (
)
( :2.7 P=0.04 ) +405C
() 24 +4056 IPMN
IPMN FFPE (P=0.05 )
QlAamp DNA FFPE Tissue Kit (QIAGEN) IPMN VEGF
DNA ( +405C/C  IPMC
) FFPE (CC vs. GG; : 4.0, P=0.03 CC
DNA VEGE vs. CG+GG; : 3.3 P:0.04)
Restriction IPMN 4
fragment-length polymorphism (RFLP) VEGF +405C/C
VEGF  SNP (CC vs. GG;
Talar-Wojnarowska R C-460T : 3.0 P=0.07)
G+405C @]
Physiol Pharmacol. 2010) Xl 1. The genotype distribution of VEGF gene
) polymorphisms, +405G/C, -460C/T between patients
with malignant IPMNs and benign IPMNs
VEGF SNP  RFLP . :
1PN DNA ach0) ey Pvalue
C-460T G+405C GG 22 (27.5%) 33 (38.8%)
VEGF +405G/C GC 42 (52.5%) 43 (50.6%)
CcC 16 (20.0%) 9 (10.6%)
(@) 25
CC vs GG 2.7.(1.0-7.3) 004+
IPMN Loglislif gﬁressiﬂﬂ CC vs CG 1.8 (0.7-4.7) 020
RNeasy Mini Kit (QIAGEN) RNA (95%C1) CGvs GG 14(07:2.9) 027
cDNA CC vs CG+GG 2.1(0.9-5.3) 0.09
real-time PCR VEGF cc 5 62%) 13 (153%)
VEGF -460C/T CT 39 (48.8%) 34 (40.0%)
Enzyme-linked TT 36 (45.0%) 38 (44.7%)
immunosorbent assay (ELISA) CT vs CC 3.0 (1.0-10.1) 0.05%
VEGF Logisti.c regression CTvsTT 1.2 (0.6-2.3) 0.56
analysis OR
(95%CI) TT vs CC 25 (0.8-8.3) 0.10
CT vs CC+TT 1.4 (0.3-2.7) 0.26
(3) 26 * statistically significant



[X] 2 . The allele distribution of VEGF gene polymorphisms, | [X] 4 . The Genotype Distribution of VEGF Gene
405 G/C, -460C/T between malignant IPMNs and Polymorphisms +405G/C and -460C/T Between
benign IPMNs Patients With Malignant IPMNs and Benign IPMNs
VEGF +405G/C Based on Macroscopic Type
X MD-IPMNs
allele C allele G R 95.% confidence P-value
(C/G) interval (CI) Malignancy  Benign P
-value
Malignancy 74 86 (n=80) (n=18)
Benign 6 109 15 1.0-2.4 0.05% GG 10 27.1%) 6 (333%)
VEGF +405G/C GC 20 (54.0%) 8 (44.4%)
VEGF -460C/T CcC 7 (189%) 4(22.3%)
llele Callele T Odds ratio 95% confidence P-val CCvs GG 1.0 (04-5.6) 0.95
peet Al ©m intervalcn  Y*MC | Logistic regression  ¢c vs CG 0.7 (02-2.5) 0.64
lysis OR

Malignancy 49 111 (95%CT) CG vs GG 15 (0.4-5.6) 0.54
Benign 60 110 o8 051 03 CC vs CG+GG 0.8 (02-3.5) 0.78

* statistically significant cc 128%) 2(11.2%)

VEGF -460C/T CT 18 (48.6%) 8 (44.4%)
TT 18 (48.6%) 8 (44.4%)
SNP status Logistic regression CTvs CC 4.5(0.4-1054) 0.23
analysis OR CTvsTT 1.0 (0.3-3.3) 1.00
IPMN VEGF | ws%cn TT vs CC 4.5 (0.4-105.4) 023
+405G/C  SNP status
VEGF +405C/C: 27.9 GC: BD-IPMNs
Malignancy  Benign
17.5 GG: 23.3 (n=43) (n=67) T-value
GG 12 (279%) 27 (40.3%)
( 3~ 6 ) VEGF +405G/C GC 22 (512%) 35(52.2%)
CcC 9(209%) 5(7.5%)
CCvs GG 4.0 (1.2-15.7) 0.03*
Logistic regression  C( vs CG 2.9 (0.9-10.4) 0.08
analysis OR
(95%CI) CG vs GG 14 (0.6-3.4) 043
[X] 3. Correlation Between VEGF +405G/C Polymorphism CC vs CG+GG 3.3 (1.0-114) 0.04%
and Clinicopathological Parameters of IPMNs
CcC 4093%) 11(164%)

Variables GIG (%)  GIC(%)  CIC(%) P | vEGF soc/T CT 21 (488%) 26 (38.8%)

Age TT 18 (419%) 30 (44.8%)
=67 28 (31.5) 49 (55.0) 12 (13.5) 0.62
<66 29(363) 38475  13(16.2) Logistic regression ~ CT ¥$ CC 22(0.7-89) 021

Sex analysis OR CTvsTT 1.3 (0.6-3.1) 0.48

1
Male 33(314) 55 (52.4) 17(162)  0.66 ©5%CD TTvs CC 1.6 (0.5-6.7) 0.58
Female 24 (37.5) 32 (50.0) 8 (12.5) * statistically significant

Tumor location
Head 38 (32.8) 63 (54.3) 15 (12.9) 0.46
Body / tail 19 (35.8) 24 (45.3) 10 (18.9)

Main pancreatic duct diameter, mm
25 30 (34.1) 45 (51.1) 13148) 097 | 5. The Genotype Distribution of VEGF Gene
<5 23 (324) 37 (52.1) 11 (15.5) Polymorphisms +405G/C and -460C/T Between

Cystic diameter, mm Patients With Malignant IPMNs and Benign IPMNs
=30 26(317)  45(549)  11(134) 069 Based on Morphological Subtype
<30 29 (35.8) 39 (48.1) 13 (16.1) Gastric type

Mural nodule Malignancy ~ Benign p,

=48) (m=75) ' vale
Yes 40(323)  65(524)  19(153) 079 (n
No 43 (344) 62 (49.6) 6 (13.3) GG 13 (27.0%) 30 (40.0%)
) VEGF +405G/C GC 27 (563%) 39 (52.0%)

Carbohydrate antigen 19-9, U/ml cc 8(167%) 6 (8.0%)
=37 12 (30.0) 23 (57.5) 5(12.5) 0.67
<37 43(344)  62(496) 20 (16.0) » ) CCvs GG 300911 0.07

Logistic regression CCvs CG 1.7 (0.6-6.5) 0.27

Macroscopic type analysis OR

(95%CI) CG vs GG 1.6 (0.7-3.7) 0.26
MD-IPMN 17 (29.8) 29 (50.9) 11 (19.3) 046 CC vs CG+GG 23(07-7.4) 0.15
BD-IPMN 40 (35.7) 58 (51.8) 14 (12.5)

Morphological subtype cC 484%) 12(16.0%)
Gastric type 43 (35.0) 66 (53.6) 14 (11.4) 0.07 VEGF -460C/T CT 22 (45.8%) 31 (41.3%)
Intestinal type 12 (28.6) 19 (45.2) 11 (26.2) TT 22 (45.8%) 32 (42.7%)

* statistically significant

Logistic regression CTvs CC 2.1(0.6-84) 0.22
analysis OR CTvsTT 1.0 (0.5-2.2) 093
(95%CI) TT vs CC 2.1(0.6-8.1) 0.24




Intestinal type
Malignancy  Benign
(n=48) (n=75) P-value

GG 9(28.1%) 4(30.0%)

VEGF +405G/C GC 15 (469%) 4 (40.0%)

CC 8(209%) 3(30.0%)
CCvs GG 0.9 (0.1-6.1) 0.90
Logistic regression  ¢C vs CG 0.7 (0.1-4.4) 0.70

analysis OR

(95%CI) CG vs GG 1.2 (0.2-7.0) 0.80
CC vs CG+GG 0.8 (0.2-43) 0.76

CC 131%) 110.0%)

VEGF -460C/T CT 17 (53.1%) 3 (30.0%)

TT 14 (43.8%) 6 (60.0%)
Logistic regression CT vs CC 5.7 (0.2-174.4) 0.27
analysis OR CTvsTT 24 (0.5-13.2) 0.25
95%CI) TT vs CC 2.3 (0.1-66.0) 058

[X] 6 . The Genotype Distribution of VEGF Gene
Polymorphisms +405G/C and -460C/T Between
Patients With PDAC and IPMNs

Malignant  Benign
(E_Dﬁ)g) IPMNs  IPMNs
- (n=80) (n=85)
53 22 33
GG 49.6%) (275%) (388%)
33 2 43
VEGF +405G/C, n GC (B08%) (525%)  (50.6%)
cc 21 16 9
(19.6%) (200%)  (10.6%)
Logistic regression Reference 0.39 0.65
analysis OR GG vs GC+CC 0 02-0.7)  (04-1.1)
(95%CI) 8roUP  p_g002*  P=0.14
7 5 13
cc 67%)  (62%) (153%)
39 39 34
VEGF -460C/T, n cT (37.1%) (488%) (30.0%)
- 59 36 38
(562%) (45.0%) (44.7%)
Logistic regression Reference 0.64 0.63
analysis OR TT vs CC+CC N 04-1.1) (04-1.1)
(95%CI) group P=013  P=0.11
* statistically significant
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