J Korean Gastric Cancer Assoc
2008:8(3):113-119

TFF1 STXIL

W2X - SMF - 4= - Cao Zhang - B} A
=5 TFF

FEAS] -2bpof| x|S0 U= SHAAT|CHY
Ho| FAXY U CchE/HE 2zt H. : 1

2A QlZ-MTte| M S TAFSIIRL SHAC

CHaH & HHH: 20004 1256 2003 1287HK| ¢ MAE
OR ZA|H &2 Al 22 167HI FA ALl 299H
o DNAS o|ZsIcl TFF1 FAAIel HUAT|CIE A9l
REUXEE SEELAMEE F HFIEAE 0|88 Hist
EX2zl0|cka Ml single strand  conformation  polymorphism 2]
gHo 2 BEAMSIRICE EESL H. pylori Z+3E Giemsa Q4o
2 ZARSIICE

Zdnb: A Aelel TFF chledy|clg Mol st XA
A CHRYZel 2z s 9ot EXiZEn) v|wst Zof
AXMo= o|o|7} giUCHP=0.715 & P=0595). /ot FHA}
Mez L5o] ™A ZdZeln) H|mst AR SHA o
o|g WY £ gich 5t et xAlo| =S AA
U BXp ™I TAA THUQIUICIE Ao REXE Y oiE

=
B3 blzE ZAR A, St xAe| NN 27 ol

AHE TFF RUX chAAT|chdMat 22kt ChP=0.088
& P=0.551). SHH, H. pylori Z+¥2 25 390|0lA ZHERE[RA
£l TFF1 |AXEnis EAXc=z odztMo| SidckP=

=

S
=

o
0
h=t
d
i

SAl CHO{: TFF1, 9, ctldT|ckE M, H. pylori

M =

Ak AAAF o2 F5 o A A 59 skl
FElvelE B3 ofAlol I7bellA &3] whAsla 9l
th(1) el A 919k AAl oF F 207% 2 HAlA]
= 242%, oA ol A= 162%E5 A sk vt (2) #HE EAF
A 7l R 9oke] AT Zdel iy e W

AR A WA, AEA AT HEES 505%A
ZhE e o whdiet wWeletadl, 137-701
Tel: 02-590-1192, Fax: 02-537-6586
E-mail: wonsang@catholic.ac.kr
F1Y20084 69 4%), AL 1% 20089 69 9Y,
221 89 189), A4 L2008 8 20Y)
2 ATFE SEaA 7129343 AFAEAYAD 2+
= 91 -8-(R13-2002-005-05001-0).

& X[

A}, ESAAFAAY, AxAEA dE FH1721, e
2 E-2}(adhesion molecule)Eo] WA % P o] &2 7|
A ol oF wkAlTke] A gl W3 @ At
qE 3 gk Sk wHAe] AF AAE 2A Heli-
cobacter pylori (H. pylori)= 9] A2H32] oA cytosines ura-

N ooff K ome

cilZ deamination A]7]+< activation-induced cytidine deaminase
AID)Z FAHES fEslo] BAGAAZ v 24 ol
A B AR EAWelE 3ih(3) H. pylori
Fol §1 ArtollAl 7147 Slstelis 91 Aolel 43l
trefoil factor family 1 (TFF1)Z}2] A3 2hg-0] vt Z 23}
B2 H. pyloriv 1A% E2YE A3t @) H. pylori
ol e SiPhE BE Agto] o 7HelEE AL ol
v a7l ® BE Aol Sigte] WAl AL
E H. pylori 50 $ S1ke] WAell= QA9 5 29lo]
zod Ao A7d.

TFFI ¥hole o} %2 5 7o) 4hedd) Wl Z(refoil
motif) & 7HA = 2 FAEA], Wil 670¢] cystein ofv]
=Abo] 3709 o]317 dh(disulfide bond)S E3ll 442l 370
o 32 FERES YHTHE) of DU HAS Fulehi
A ZEA A= =dl AF e HoH 2+ (mucus granule)
Hell EAstelrt Helst A golAze] FHe Fulg
th(6) Al 72 TFF v 3 TFF1S F2 9 Awtel 49}
(foveolar) W oA Zol|A] Akt (7) AFAEL oA
AN TFFL §AAS) 29 A9 2bpoll EAlel
U NZF ddd7IvrdAl s dAas L, 442%2] A
2A oA TFFI ko] Wl hdn} &Alo] Wakugle
TFFI §717) Wolol eabalo] fIlh@®) Yt o %
ARl A WA AL A ke ATGE Liteko] Sbpel
A +4bpZ7t A& Kozak 1714 Qelet F-Er}(9) o] F -3bp
ol 91%8}l= purine 37|14 Qo] translationel] 71 F 2.3 o
8-S 31, 2bp Y Xl A= cytosine (C)©] thymine (T)XEt}
translationol] B &3}A el Aoz dex Ur}.9)

ATFAE 2 TFFL 314 -2bpell $1Xehe 7o+
Aol & T-type E P A o] TFF1 449 translationZ}
H. pylori 7tSdell d3k& w919k Aol vigh wI7A
(susceptibility)e] Z7Hsh 202 AZsisieh. o]ol & iFol
A 1ok #AF 16787 B A7) 2998 & S 2 TFFI
A7 2bpoll ERstE LTIk Aol viet FAA}

113



1) CH&

B ool 20000 19 7E] 20031 129744 7HE= g
A oIS} AR elA 9 AgFo R IXH T
= A3 ke 1678 A 717 2998 5 o= 319l
ok 9t A A g 9 AA ¥ eAd A Ae 23
A, 7173912 2 PRellA] DNAE F%3lo] TFFI #47
a7t fAAE 2 HEEAY HEE 24
Ak AL A5 16765 FA7E 1140], 4247} 53690
e 1 vele 62419tk A1 Al S+ Lauren®] el
st A gleto] 7700(46.1%), mIHFE o] 90¢l(53.9%) %)
th(10) B3F H. pylori 793 o5& 2 3k A8 7 BY
S Auts WS E Giemsa P2 =AY B4
71712 AL 1630, oI A7} 136019 om i ol
434192k RIS Kol & wiAlsl7] flske] 99t 3HARet
B AR B s vide = skelet b, TFFI
FAAE T ol 7o) A S FRlsl] flske] 47)
9] 9)9hA| EF(SNU-216, SNU-484, SNU-520, KATO-IIT)o]]
4 DNASH whils 33 o3 422 polymerase
chain reaction (PCR)-single strand conformation polymorphism
(SSCP)Z, whufl W& 2 western blot 0.2 ZAbslo] H]sLslgl

t}.
2) DNA F&

$1F 2219] DNAL S5k 27 21014 5 m o]4F o]

A 9 Adade oo AE B Mol
NA F5% AAdglehan WA 44 2719 DNA
E wx dd A o] &3to] Maxwell® 16 Blood DNA
purification kitZ A|ZAre] Aol wa} Maxwell® 16 In-
strument (Promega, Madison, WI, USA)oll 4] F&3}9it). 3+
%% DNAY +%¢ H% Nanodrop® ND-1000 spectro-
photometer (Nanodrop technologies, Wilmington, DE, USA)el|
A ZA% F pCRol AEeH

2

=)

3) PCR-Restriction Fragment Length Polymorphism
(RFLP)

siokalAe] A4 §) AutzA ) 7Azele] HololA) 2%
% DNA+T TFF1 F737A2] coding A1ZF H-9]21 ATGS] -2bp
ol g DLA7IHEA S RS ke ALAE o) &
sto] SEeh(12) BE PCRE 3 20 119] HE-S-Hof] 141
template DNA, 0.5 #M primerE, 0.2 #M2] deoxynucleotide
triphosphate, 1.5 mM MgCl,, 0.4 Unit®] Ampli Taq gold
polymerase (Perkin-Elmer, Foster City, CA, USA), L8| 3L 2 1

9] 10X $kzgHo] £3E =5 3lgict B PCR HF3-H
95°Coll A 128-7F WA X171 % 355-7](denaturing for 30s at
95°C, annealing for 30 s at 60°C and extension for 30s at 72°C)
2 AABE 1A SE P eto] AR ZEA
Zth ZZ5 PCR AEEL A3t A 4 BsrDI 5 UnitE 65°C
ol A 4A17F BE-GAI 5 2% agarose 7ol A T AIE 5
s}l em, agarose 7Hol|A] 1> AF= SSCPE A Alsto] 3
W oo gl

4) PCR-SSCP

SSCP+= & 10 119] ¥H-g-oll 1 1 template DNA, 0.5 #M
primers, 0.2M®] deoxynucleotide triphosphate, 1.5 mM
MgCl,, 0.4 Unit®] Ampli Taq gold polymerase (Perkin-Elmer,
Foster City, CA, USA), 0.5 «Ci-[32P]dCTP (Amersham,
Buckinghamshire, UK)®} 1 11 10X buffer’} £ =5 8
F PCRE ZFsfo] AAetgth FF 770 47] PCR-
RELPS} 72 W& AHE3H3lal PCR 5% A= 98%
formamide/Smmol/L NaOHE E3 o 2 #-2 vt} 95°Col| A
SE7F HAAIZ & 10% glycerole FE3HA] 7] SSCP gel (FMC
Mutation Detection Enhancement system; Intermountain Scien-
tific, Kaysville, UT, USA)l| 14~ 1647} 5t A7 55 4
Aletgitt. A7) 53 785 3MM Whatman o]l F-2HA]
713 7AZA7] % Kodak X-OMAT film (Eastman Kodak,
Rochester, NY, USA)ol|A] autoradiography = =39}

5) Western blot

k=l $19F A EFoll lysis buffer (10 mM Tris-Cl, 5 mM
EDTA, 130 mM NaCl, 1% Triton X-100), proteinase inhibitor
cocktail-& 3L Aol A 3087 Hhx et 5 10,000 goll A
Aitelsta Asde FA ¥ IAs Al 15%
acrylamide “Jol|A4] 7 7]¢d-58}3 nitrocellulose membraneoi]
A7)0 B Z ek A7lo]%E ¥ Blotto £U(5% &A 47}
3+-9-5] TBS-T buffer)oll 4 4417 59t Aekel s Axaka| S
227k WS A7) BhE TBST buffer. A1HskAek. o 242
o] 1217} ¥H-g-A]71 & ECL (Amersham, Bukinghamshire, UK)
W o 2 autoradiography S Ale¥slich. YXFeHA = anti-
TFF1 goat polyclonal antibody (Santa Cruz Biotechnology,
Santa Cruz, CA, USA)E 1: 50022 3]4]ste] A-&-3l9ic).

6) Statistical analysis

A 7747} Q19F kAl A TFF1 4 A1€] -2bp T
A7k Aol e FAAE 2 gAY vk Hol=
Chi-square testE o]-&3}o] =ZAs}9 2w PZLo] 0.05 o3}
& 7% <ol YA PR 47 A3k A
W vbo] gl zA e BRelke] AR R 3 =4

o},



W2 Q: TFF1 R

HXtol C/T Cratd Y1 Bzt ol oizky 115

Table 1. Association between the TFFI gene polymorphism in patients with gastric cancer and control

Genotype
Parameter Gastric cancer (n=167) Control (n=299) P value
C/C C/T T/T C/C C/T T/T
Gender
Male 34 66 14 52 86 25 0.651
Female 11 29 13 39 74 23 0.355
Age
<50 8 21 6 70 135 40
>350 37 74 21 21 25 8
Histology 0.088
Intestinal 26 45 19
Diffuse 19 50 8
Total 45 95 27 91 160 48 0.715
42 8 4 5 6 N7 42 83 4 5 6 7
TT CIC T/T T/T C/IC T/T CIT M T/T C/C T/T T/T C/IC TIT CIT
150 — «— 150 bp
PR R I e — 113bp
100 —
g By
- CEER 50 —
«— 37 bp

Fig. 1. Single strand conformation polymorphism (SSCP) showing
3 genotypes in the TFFI gene; homozygote with C/C and T/T
genotype and heterozygote with C/T genotype. N, PCR-negative
control.
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Fig. 2. Three genotypes of the TFF1 gene by restriction fragment
length polymorphism analysis using BsrDI restriction enzyme,
which cut the PCR product (150 bp in size) into 113 bp and 37
bp fragments. M, molecular marker (50 bp ladder).
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Fig. 3. Genotype and expression of the TFF1 in 4 gastric cancer
cell lines. Genotype was analyzed by SSCP (A) and expression of
TFF1 protein was confirmed by Western blot analysis using a
monoclonal mouse anti-TFF1 antibody (B).
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An Association of C/T Polymorphism in the TFF1 Gene and the Susceptibility to Gastric Cancer

Eun Jae Maeng, Jae Hwi Song, Ph.D., Soo Yoon Sung, Zhang Cao, M.D. and Won Sang Park, M.D.

Department of Pathology, The Catholic University of Korea College of Medicine, Seoul, Korea

Purpose: This study investigated whether a single nucleotide polymorphism (SNP) located at position -2 in the Kozak
sequence of the TFF1 gene is associated with H. pylori infection and the development of gastric cancer in Koreans.
Materials and Methods: We enrolled 167 patients with gastric cancer from January 2000 to December 2003 and also
299 healthy controls during the same period. The genotype of the TFF1 SNP was analyzed by polymerase chain
reaction-restriction fragment length polymorphism and single strand conformation polymorphism. We also examined the
H. pylori infection by Giemsa staining.

Results: No significant difference in the allele or the TFF1 SNP genotype frequency was observed between the patients
with gastric cancer and the control subjects (P=0.595 and P=0.715, respectively). When stratified by the histological
subtype of gastric cancer and the age of the patients, the risk was not statistically significant between the two study
groups (P=0.088 and P=0.551, respectively). H. pylori infection was detected in 39 cases and it was not associated
with the TFF1 genotype.

Conclusion: These findings suggest that this TFF1 gene polymorphism is not associated with H. pylori infection and
gastric cancer in Koreans and so it doesn't contribute to the susceptibility to gastric cancer in Koreans. (J Korean Gastric
Cancer Assoc 2008;8:113-119)
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