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E-cadherin (CDH-1) is a cell-cell adhesive molecule which maintains cell
integrity and communication between the intracellular and extracellular environment.
CDH-1 may consequently be related to carcinogenesis or metastasis. And cytokines
are reported to be associated with the inhibition of cancer or formation of prostate
cancer. Our aim was to investigate 3’-UTR of the CDH-1 gene, C/T polymorphisms
of the interleukin-2 (IL-2) gene and interleukin-2 receptor 3 (IL-2Rf) gene are
associated with prostate cancer. We compared the frequency of the polymorphisms of
CDH-1 gene, IL-2 gene and IL-2 Rf gene between 96 patients with prostate cancer
and 114 healthy male volunteers from the same area (age >60 years). They were
followed for at least 5 years. There was a significant difference in distribution of the
genotype of the CDH-1 (p<0.001) and IL-2 (p=0.017) gene polymorphism between
the prostate cancer group and the control group. There was no significant difference in
the distribution of the genotype of the IL-2Rf} gene polymorphism between controls
and cancer patients (p=0.388). There was also no significant difference according to
age, pathological grading, clinical staging, and responsiveness to hormone therapy
among patients. However, no significant statistical difference was found between the
polymorphism of the IL-2 gene and prostate cancer in survival analysis during a

5-year follow up period (log rank test p=0.19). This study suggests that the CDH-1

II



and IL-2 gene may be associated with susceptibility to prostate cancer in the Taiwan

population.

Keywords: E-cadherin (CDH-1), interleukin-2 gene (IL-2), interleukin-2

receptor S gene (IL-2R ), prostate cancer, single nucleotide

polymorphisms (SNPs)
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P PR v LS PR e A B (R A K G IR B R o T A
4 133% WHO 1% % fv Gleason pattern ° Gleason pattern %_ Donald F Gleason %
1966 & P ¥ 7| ’Jﬁ‘\f)%i IR AR A o P 2 b A B ) 1 [39,40] - F1E R 4
By > AN L B L gt FIPMERELERE R o gL R BLEw ;nja;jzs)%.zmé
2 EAlfE 2 AR A - BT A E;T‘ﬁgﬁ?#”'l’;’ FUBRITE R AT B R
Bo A EEOARAR IS R B A SRS T A 0 B
REAY BB R E S R0 AP 4 > T F B8 ¥ i Gleason score © 14
Gleason score k @_% well ~ moderately §= poorly differentiated kw2 4o %] 5 2-4
5-7 4= 8-10 = 12 Tumor-Node-Metastatic (TNM ) & svi-fi/k fop L enpy foa &

localized (T1-T2b) (7 7| ’Jﬁu}i % &) ~ advanced (T3-T4) (7 7 ﬂjm‘;t e ik e
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B3 )fr metastatic (N+ and/or M+) (4 = & Z A B F #&45)= 2[41] - B>t T1-T2b
e 4 #% X radical prostatectomy # radiotherapy #7174 % if & RAE  hipf @ %
%+ T3-T4 4 N+ and/or M-I—m}}% ARl Y FEFRE ISR R RS
FZBIAeF A B LR A REIER TR AVER ¢ 450 i PSA SRl E -

P g e foinf £ BiE 17 (R B o BB R A R TR BT F e
TH e B P EHG F PSA E A BB )t 4ng/dl o BB ANISRPF € G
o A EE S THRHEA LI ZAJTORA B AEFTRETD G L Ao/ LD E

E‘IJ}F‘_}K E’i"]ﬂ?-"‘é) o

% - & PCR-RFLP % 47

AR LFTMS e A 5 S0l o £ 7 10-20 ng ¢ genomic DNA -
5l+ & 2 ul (2-6 pmol) ~ 1X Taq polymerase buffer (1.5 mM MgCl,) 5 ul fv
AmpliTag DNA % _& f= (Perkin Elmer, Foster City, USA ) 0.25 units > PCR &5 &
i# * GeneAmp PCR System 2400 ¥ & fi¥ % i# 4 * J& % (Perkin Elmer ) CDH-1 2
F13-UTRC/T 313 enk JBig iz 53 | - B4o2 82 94CT A4 BFEF35 B
ke § O4CZ L4 ~S6C= L)~ T2C2 L ffrb s £ 72T - PCR

gt 5 172bp » £ i * 2units *LFEF Pml 1 2. 37°C 8% = | pFis » 3 3 7]

A5 TTR] 5 172bpr 2L F]4] 2 CC R 5 146+26 bp» 4 F14] 5 CT A 5 172+146+26
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bpe =3t exonl % 114 B =% hIL-2 AFIG/T 33 ek gt 2 0 - B4R
1 94CT A4 BFLEFISBHEK? 7 94C= 4 STC=+ 4 -T2C=+4)
fodetsut £ 72°C= A48 o PCR 1A 4+ 5 262bp > £ ¢ * 2 units T35 Mwo |
B60CIE* = | Pris » A FAZ TT R 5 262bp » £ %14l 5 GG B % 151+111
bp: A %A 5 TG ] 5 262+151+111 bp » IL-2RP £ F] C/T 51 3F ehF Jif g2
i 11-2 eh4p fe > ' A annealing PR & 5 62°C- & B PETR'E 0.5C 2 3]*% 1 52°C-
PCR 1 4 % 101 bp> £ @& * 2 units e*4|fF Haelll & 37 Cie* = /| pFis » &
A7 5 TTR) % 101bp » A7 % CCRI 5 63+38bp > A 745 CT B &
101+63+38 bp » PCR f=' A (T * (S eng ik (7 7 Ak BBk * 3%niE %

9> ¥ ¢ * ethidium bromide (EtBr) & ¢ & % #> UV 2T L& DNA ¥ B /] o

(S,

L3513 e 5 "PCRF Jigif &~ @ % 'L pr oL fF (5% 8 B #9872 3% Table 1o
% = & Kapalan-Meier survival analysis

S e 4 e BARE D 5 ARG - S PR B ¢ i iR
R R T E PR e o A0 S A4 pE 4 3 R % Kapalan-Meier

survival analysis 7 log-rank test %3+ & o
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B adr s e a4 2 e (o test) fe% £ = 4k ¥ (Fisher’s exact test) °
1 Statistical Package for the Social Science system ( SPSS. Chicago, IL. USA ) %3+

TR TR s 47 > B3 eng % pvalue B/ 3 005 1 7 BF LR o
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CDH-1 A %] % 3 Estrenis %

PR e 4 23 F 4 CDH-1 Ak Bk F1Al s G 4 = 0 2B fod ik
Bl 4 & % Bl- fe®l= o CDH-1 & %] g 5 'J”’j“\’@?ﬁ‘-‘}?’v’\—,ﬁ’ﬁ FA2ZREG H¥EDL
£ (Table2,p<0.001) - 51]’3;?:[5%,»2'7’1:}?5 A (51.0%) # 3 CDH-1 & %] CC A 73]
vt HIE B TR F A (105%) F A F C ¥ A Fle% B vk (odds ratio) & 2.896
(95% CI 4 %+ 1.908-4.396 2_ & ) o =+ >+ 70 gk e 51]’3;?:[%&7’1:@ A (46 %) &
¥ 70 f i 4 (50 4 )3 A F L) A G 1 52 BEF end B (Table 3, p=0.757)-

*5'47%-‘]1% B+ e gkehs B owell-differentiated 7 28 4 > moderately-differentiated 7
30 % - poorly-differentiated 7 38 % o % i P o 3L e g% CDH-1 = #é %173
ek oo kit b At £ 8 (Table 3, p=0.987) 1345 Fhk b g e B o
localized 5 53 * ~advanced 7 20 % -~ metastasis (135 23 & o R o & R IRA D
A g% CDH-1 = A R Al ens oo bzt b e 525 £ 2 (Table 3, p=0.065);
@ & C g T~ 2 carrierrate, fiu3tt» 2713 £ £ (Table3, p=0.289 ) - 54
B A GNP EREL TN S R T R 2 R R TR R (S R T
Fhick o RiphEEZ B frh B LR AEFFR FRDAD ¢
i PSA GRIE  x P A el R A (7 S R o S MU 4 L

A

DR e F B ARG 0 A BT P EHG F PSA 8 A MBS ] 4

-

AF

=
<

ng/dl e % A 5% F peh42 4 > 24 F g 12 4 > @ CDH-1 = f & 73| hiz

Bl shslE oo S g 28 (Table3,p=0.474) o &5 wmchg s 4 D
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B AP ERT 3Bm L (3.1%) § Sk R FE (urolithiasis) * < i
endourological procedure # %2 “t Z L #%% (extracorporeal shock wave lithotripsy )

Ginf o bz BB 0§ A AECTRAES - A LCCKIES

o

5o & L2455 M58

B IR A 80 f 4 IL2 A R R A S LAE L EZ
feBlE o @ SRR e 4 L2 Sk A 21 4 5 GG R A4+ 31 4 5 TTF
LT 44 45 TG R &+ S IL2 AR AT AP p A 20 F L2 B A
Fe£ B (Table2,p=0.017) 2 7|%ufpenps « (31 4 »32.3%) # § IL-2 &7
TT A FAl et )@ #3504 4 (17 & 5 162%) ° &5 & cnif B > # § IL-2
GG AR 4 F 34 7= > TT AR A ey A 5 7 4572 TG A F1A] e
A 3 17 A 5+= o 12 Kapalan-Meier survival analysis 4 7 IL-2 7 #] C/T & IL-2Rj
AFT/G e % 3 ]“3‘_175’}?3 A g F g % 4o Figure 1 #7151 o 12 IL-2 &£ %] C/T
(long-rank test, p=0.310) = IL-2RB 2 %] T/G (long-rank test, p=0.915) 1= f&
F1A 8w 7| u@g@m;ﬁa& SEMGEME kg F,L@,@@igﬂjﬁ;ﬁjﬁgoﬁ
P 7L+ e % Gleason score 14 % well-differentiated 7 29 4 -
moderately-differentiated 3 30 * > poorly-differentiated § 37 4 o % @& R JjIL A

BRLRIL2 = AT A oo it b 3G £ 8 (Table 4, p=0.987) - 1345
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T bk b MRy ek B localized § 53 4 ~advanced § 20 4 ~metastasis e1F 23 4 o
Ra o kBT ASEZIL-2 ZAAFA A m o RS £ £ 8

(Table 4, p=0.552) « % S cips 4 B P s 5 e > MRS 5 F

X3 AR (Tabled,p=036)c F U E#AL A 2 (=70 & >70 4% ) IL-2 = fa 4

F_L

F1A] BiE A A oo At b4 23 £ R (Table4, p=0.55) - IL-2RB # %] T/G

fw S A K AL B B F LB (Table2,p=0388)
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CDH-1 & 15 3114 4 i34 36

& CDH-1 & %] 3°-UTR C/T e384 » 2 9 A 45 criicdb B o i B 4 Flen 5 )
P e kB SRR G AP M e AUk S 4 P 0§ CC R Al &+ ik 51%
PR B3R R AG105% A AR Fiehar By 0 FF RfvG F R
Th gk TR EF DL E (p=0474) - %7 it £ F] 5 CDH-1

T AR BRI R hA & & d AT A PR K e 4 Sl A i

EAFET Y oHBEFE CCRA LS DL 105% B EEFEAPLE D

Fg B %R e AR B2 ERA ) (4.9%) [26] 0 A PR R GETL P 0 Bl

-

2
S AR F A FAIE TT R A&+ (27.7%) 2 AR AT o~ om0
I R A R E RS bl S (31%) 0 SR T Rk A A
S R S T G L D RS B g R
PR AR Fap Am R R A IS B A R DE 2 50 - R R

(14.5%) [42] - @ 2 Vi L et 7 BT > B 75 4 CDH-1 A Flengh #1315 7
Fe A  [26] o Sp 3 T A dp TR B R A E R W SIUR AR TR e AR 1

F-25 BRI PAEE-BITEFA "):}1334;'1%@:50

AR A5 Y Y T E-cadherin LA 0 BT 0 32 AN H

¥ [43,44] o @ 2 G 3 5 LR M ] % (% 5 AT 8% ¢ ] E-cadherin



SR R I A B % poor differentiation % { £ &) |+ o [45-47] o #7112 2\ ips
LY APy &2 & CDH-1 &2 % 5| B;’]Uﬁ}x }}%I“’ln\ NN AN e
# & ~ survival rate 2 4 B 9% 5 5 ¥ it CDH-1 & 51]’3;?{3%1?23&3 e R R R A
WA W iz d ¢ > 7 27 catenin 42 A i F AL 2 eniEH [48]0 ptBEF FAP T

catenin i ¥ % A g7 w0 7| ’”T{?f%é‘ﬁf’ﬁ? HRFR o

S5 AR A SRS CDH-1 A 512 B bl 5 o < fra ;o

ek

T ¥ ek

F_L
Rl \1.

E-cadherin h— i 80kDa % £ § & # e sd < 8 L1
7| ”?-‘fﬁ'ﬁ'" T h R IR[49] - XA o F %7 M E-cadherin ”ﬁ v BT B~ Efed §5 o
R ﬁhv‘?\ﬁu E-cadherin 7.3 f=@ 7) BJT&:)%.&W@ ExiERY B F- BER LS

¥+ > £ H F a3k F 342 0 #114 B-cadherin ¥t

=

[50] > % #X E-cadherin # % ¥|H ¢

R e B F) % F) 5 é(multiple factors)[51] °

e EAE A p e Ty P & A% CDH-13-UTR C/T £ 7] % A 1427 %
PR S IR et §inf chF s M oo 822X Hsu ¥ 4 4 3 E-cadherin &7 B
L SRR e s R ¥ 4 R[20] 0 @ £ X 5 SR B-cadherin £ 5 72 % b il

% > BT\ ,FBmﬁH';L" R ;ﬁé;}gvi){%o

T 5T 3 dp 0 CDH-1 A F] 5 A2 g 2r 5 M) & chg gt 5 B
[52-54] > A 7| %Eﬁ%kﬁ’ E-cadherin -160 C/A % A% 3 45 > =0 7] HJT(«‘)% g 4

FA”E R AL Tt G A C R L TR & B [52] o Jonsson A T O TLEE
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FIE BT SRR R A F TATE R A B GIRE [S3] o T A A VAT
& Flers A 2w 5'J”f}1>f§'¢i R enbd 0 g 3 et 7 2% e 5'“’}1’}%" IR TR0 BE AR
AP 67 § B CDH-1 3™-UTR C/T & %1 5 31182 3 71908 B > iz £ A& Tsukino
F A g7 7 A% IR E-cadherin -160 promoter region 3|28 p & w0 7| H;‘]L)% i
L4 B[55] e s¢ “rik > A CDH-1 AT 5 Alam g ¢ A4 5 §enikh > A

SRR E RS F RS RS SN GRS IR

SR

8T 5 AT § w7 H;F)g'pﬂa‘; By end o fef iR R VoA - f ok
[54] - 3% 5 F7 5 o 47 4n 019 SR L & Zjpek XA PSA {foiwe & F PASO
FEAF S A B [56-59] AP g ¢ > S%m A+ 7 CDH-13’-UTR C/T
SUCTE B A FlE At A G ACH B A B0 A R A @ ARG LR A

ERY

=

F (286 )0 @ § B T A B AR RISHE 2 500 LA %

Fo8 L2475 A et &

R IL2 A5 5 A E B AR B Ap AL amh e 3 2 chi 2 50 B bk
e o APFERIL-2 AT en ARG APM L o foexon ] 0% 114 B = §

AT A A AL K A 2B P RDLE W AP A TT A
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fFemt bt A F o e A AR PR R R el B sk
Boo 2 IL-2 515 At @5 mAp bl o ot IL-2RB A FI C/T % A1k & 75U
S A B R A B P ERSL R FIP RGP RS IL-2 AT
W FEHEEA Ry A B R AN L Aoy IL2 A
F] ¥ a7 ﬂflué'pm’? 7 B cMoody % 4 & * #4 HA|F LS KIF kR IL-2
W T e 7| Hrlug'pl‘f—i Bk 3% f HE[60] - 2 B2 Gi T Wk — B33 enie i 1)
Bl f SRk K B m a1 A A dhm 5'J9:11:I§'gfééub # o Hrouda % * £ % - B % %
R IR ALY ILD A TR [61] - RN (S 0 3 5 ILD A FLR i A
Fer B a7 7 K g2 7] HI}U%mJ}% A o Blde s Belldegrun & A {7 % - =X IL-2
TR E PR ] R R YRR fs o (5 6 E MR Y h PSA A SUE B [62]
Triest % 4 & * £ a6 & # 76 "6 % 7] (xenograft tumor model ) » # 7 & fLen IL-2
R kA SRR A 0 T Ik S IL2 i A S i
B F i)Y i end £ fosb [63] Hautmann ¥ 4 4 5 W SINUR i B B

%7 - B3 2%® g& F% N IL-2 LB R i2[64]

B2 7% Royuela & A 2 L 7| H;]‘Ugwa HEIL24c L2 X i E F 300
FaFPRES TR RER D IPURE L2 X W2 G 8 i 2[33] &
BH @ s R S SRS L2 XA eip B AL o blde > Lloyd
FAXABFRIL2 XWPLREH ERB e & LAEF ROER T 3
$2[65] o @ 24 g % BIFE R Lloyd 3 3R
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IL-2 A& 55 A de2 kb ampatte s » {7 % 53 IL-2 & 5] 5 3122k
EAM BRI F - R W TRE IL-2 AT 5 A0 G & AT A s B M
[66] » Dr.Scarel-Caminaga #* 3 IL-2 & %] % 41282 7 % 5 enbf % > 3 3 IL-2 2 7]
SAME T R opaEd EM 0 e BT R o 4 2 T2 AT AR S R E

B A BE[67] -

AEIL-2 2 AR R AR M ety Rk n A T g ¢t g
P IApTenizE 0%5‘\ (Rl S VA S P —JF%E |50 7| ”*}'Lﬁ%m’f 4 IL-2 53
EAPBE o grer IL-2 £ MG AMEE B o T B AR A AL IL-2 2 IL-2 £ 4 S
Ak 7 “?Ei‘%" TN S FRbk A B~ A 2 E 8 s survival rate i OB T o ,Tk
$ER IL-2 9 er T dm¥e drd|m 7)) %@%ﬁ,‘ a4l om e [L2 £ ehg
MR g b oo ¥ L2 W PR LRI A A TRk A B2 R il g BT

AR - ARl B 22 B

28 FETRGIUE X kenBE Y

BE AL P F RS U] Blde D AP A B S 02 B Rl e
LR SR AR Rt e TR T T SR N R
T AT L A & e AR S AR e BB P (2 A B IL-2R C/T 22 7] 5

]F’}J’/_’a"; JJ;’]‘l\}%._V ﬂgﬁgmfﬁg@ i B —’ﬁ') *{ﬂk:@tﬂﬂi":u; P 3T Type
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[ 4 20en™ it o T b G472 5 Lvs A i B o

T 7| HJ“]\)%}fiaAmILZé'—]C/T IL-2R & F] G/T % 3|45 B ehpFr i 302
FHPHOLE AR Pl 3 AR EALE £ & ;T}Ja VEINS
2 °ﬁ~*~ % R IL-2 £ F) C/T 2 CDH-13’-UTR C/T A 7] % 4| 1427 % '5'J’9¥’]L}§’Py
Moz B AT L L R OIRRRRATE e BT Al 0 e o i

1\1},3;54&?&_%4 ”‘ﬁé'—]?"'lf*m‘ 'T'L‘ {&ﬁ’ T 7 B;]‘I\Ei}ig;g;f]ﬂi‘?]‘:'&i 11+

E\; i ﬁiﬁ-ﬁpi}biﬁai ;}’5‘3’%“% (é/é’}%“ﬁ;qg'?% "
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Table 1. CDH-1 # %] 3°-UTR C/T ~ IL-2 7k %] exon 1, position +114 G/T §v IL-2Rp & F] C/T i& {7 RFLP ek i i

AR 513 PR Annealing g & 'LilpF  LGIpEET E R
CDH-1 5’-CAGACAAAGACCAGGACTAT-3’ 172 bp T 56°C Pmi I 37°C
3’-UTR C/T 5’-AAGGGAGCTGAAAAACCACCAGCCAC-3’ 146+26bp C
IL-2 G/T 5’>-TGGGAAGCACTTAATTATCA-3’ 262 bp T . .
57C Mwol 60C

(AF228636) 5’>-TAACCTCAACTCCTGCCACA-3’ 151+111bp G

5’-AAGGACACCATTCCGTGGCT-3’ 101 bp T 62t052C o
IL-2RB C/T Haelll 37C

5’-CCGGTGTTCCTGCAGTTGAT-3" 63+38 bp C  touch-down
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Table 2. # 7%t B A 22 & % 4 CDH-1-~1IL-2 ~ IL-2RP & 7] % A1 4 713 A & chlf
T

Cancer patients Control p value’
E-cadherin' <0.001
CcC 49 (51.0%) 12 (10.5%)
CT 46 (47.9%) 92 (80.7%)
TT 1 (1.1%) 10 (8.8%)
Total 96 (100.0%) 114 (100.0%)
IL-2 0.017
TT 31 (32.3%) 17 (16.2%)
TG 44 (45.8%) 66 (62.9%)
GG 21 (21.9%) 22 (20.9%)
Total 96 (100%) 105 (100%)
IL-2RpB 0.388
TT 29 (30.2%) 41 (39.0%)
TC 39 (40.6%) 35 (33.3%)
CcC 28 (29.2%) 29 (27.7%)
Total 96 (100%) 105 (100%)

v test  TOdds ratio for ‘C’ allele= 2.896 (95% CI= 1.908-4.396)
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Table 3. # F|MUf 4 chE 6 Rk & o LA sfe§ f F ek £ % CDH-1 C/T

LR R

Genotype CC CT 1T Total  p value*
Grading 0.987
Well differentiated 15 13 0 28
Moderately differentiated 15 15 0 30
Poorly differentiated 19 18 1 38
Staging 0.065
Local 22 31 0 53 (0.289)
Advanced 13 7 0 20
Metastasis 14 1 23
Age 0.757
=70 25 boa) 0 50
>70 24 21 1 46
Responsiveness 0.474
Response 25 16 42
No response S ¥/ 0 12

* Fisher’s exact test
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Table 4. 79U 4 hE # ~ sk & B s HILA B AR i F 8 IL-2 G/T

3R e G 2

Genotype CC CT TT Total  pvalue*
Grading 0.936
Well differentiated 11 12 6 29
Moderately differentiated 9 15 6 30
Poorly differentiated 11 17 9 37
Staging 0.552
Local 20 24 9 53
Advanced 8 6 20
Metastasis 5 12 6 23
Age 0.55
=70 13 22 12 50
>70 18 22 9 46
Responsiveness 0.36
Response 22 11 42
No response o 5 2 12

* Fisher’s exact test
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Figure 1. CDH-1 3’-UTR C/T %A chid % o(a) & fchi= % 4 7 ¥ B 1 % 3 C/T (b)
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Figure 2. CDH-1 3’-UTR C/T £ %1% PCR #x = & e B * *L4|ps Pml 1 % {2

B T R -

&£172bp
146 bp
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Figure 3. IL-2 T/G £ F1% PCR #x = {$ e B #* "4 fxr Mwo I 1% * {8 #1718 ch g

] e
M TT GG TG
=
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Figure 4. IL-2RB C/T & F1i5& PCR #x ~ {5 e # B * "4 fx Haelll i * & #7118 e

T

CC TC TT M

101 bp ==
63 bp=>

<100 bp
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Figure 5. 4] * Kapalan-Meier 5 /& # 44 47 % 7| ’Jf]l}%},% Loy s & 8 [L-2( figure

la, Log rank test, p=0.310) ~ IL-2Rp ( figure 1b, Log rank test, p=0.915) 2k #] % 4]
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