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The critical role of downstream genes expressioguleged by human
non-metastatic clone 23 and its binding proteinsaincer of uterine cervix
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The critical role of downstream genes expressignleted by human
non-metastatic clone 23 and its binding proteinsaincer of uterine cervix
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clone 23 type 1 (nm23-HE) F]=nH -
PHEIAEE I g RS N
o A 3 TRA R ILE] S fp B o
:41* Real-time PCR& £ F]3] 4~ 47 122
3T HER(F 64 3 ¥ AR
258 ERAFEHL AP HER )
3 2441 B A M FEOL Ry F+ P
Mg A 2 268 it B~ A
nm23-H1 promoter:r rs16949649%
rs2302254 rs342144482_H - %4
ﬁ/“ % 41'] e
Lot 5 AR 1 rs34214448. TG F)
B 516949649a TC Jiz g E
hFEHEE KA r316949649§l A58
+ & F]A] TC 2 rs23022544 %14 CT

SEES RS EES Sk L
¥R “s.—«}%ﬁ“ AN R Sl A K e
@m % » H odds ratio 3.30 and 1.86; 1.84
and 1.90f % rs169496404& #14] CC
R FA TT A B o 2hp g anp
%14 (OR: 0.08;P=0.037) 7X@ >
i A frs2302254134 F1 4] TT 1+ A 7]
3] CC 3 # % % £ & advanced stage
endometrial cancer (stage IlI-I¥)z
LR o

G A EHN T T EREA T
rs34214448_ T ] & 1516949649
TC*“']j BAEFRDNFFEER -
+ Ep “s-/'é'p . Nnm23-H1 promoter:n
rs16949649% 3| & + A %]4] TC %
rs2302254L F1A| CT # E 2 3 ¥ ) "¢

198 & 8

97-2314-B-040-012-MY?2

1p299#T72 31Fp

R LS Ak S
o o A A rs1694964: A & &
CC# B 4 2] W3] o iS5 § 4
4 A rs23022545 A &5+ TT e
& % advanced stage cancer
MeEF + 7B F 7 MR8 - Pt
% A1+ -~ advanced stage endometrial
cancer
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Objective. To investigate the association of
single nucleotide polymorphisms (SNPs) of
nonmetastatic clone 23 type 1 (hm23-H1) gene
with neoplasia of uterine cervix (including 64
cervical cancer and 58 cervical high-grade
dysplasia) or endometrial cancer and their
implication in its clinicopathologic variables
of women in Taiwan. Methods. Blood samples
of 122 of patients with cervical neoplasia and
244 women controls were collected. In
addition, 359 blood samples were collected
from 268 healthy women and 91 patients with
endometrial cancer. SNPs were analyzed for
rs16949649 and rs2302254 or rs34214448 of
nm23-H1 promoter using real time polymerase
chain reaction and genotyping. The association
of genotype and allele differences of nm23-H1
SNPs with endometrial cancer and their
implication in  some clinicopathologic
variables were analyzed using Pearson's
Chi-square or Fisher exact tests. Results. The
heterozygous genotypes, TG in rs34214448 or
TC in rs16949649, were differentially
distributed between patients with cervical
neoplasia and normal women (Hommel
adjusted? = 0.0440 and .0435, respectively)



as compared to their homozygotes. Women
with  heterozygous genotypes TC in
rs16949649 or CT in rs2302254 exhibited
higher risk to develop endometrial cancer as
compared to those with their wild-type or
homozygous genotypes (odds ratio 3.30 and
1.86; 1.84 and 1.90 for respective SNP).
Individuals with CC genotype were at less
risk (OR: 0.08; P=0.037) to have
non-endometrioid type as compared to those
with TT genotype in rs16949649. However, a
trend of increased risk (OR: 26.67; P=0.01) of
advanced stage endometrial cancer (stage
[lI-IV) was observed in patients with TT
genotype as compared to those with CC
genotype in rs2302254. Conclusions. Taiwan
women with the polymorphic heterozygotes
TG in rs34214448 or TC in rs16949649 of
human nonmetastatic clone 23 type 1
promoter have the tendency to develop
cervical neoplasia while compared to their
homozygous counterparts. However
heterozygous genotypes TC in rs16949649
and CT in rs2302254 of nm23-H1 promoter
are potential susceptibility factors for
endometrial cancer in Taiwan women. Once
having the endometrial cancer, Taiwan
women with variant homozygote CC in
rs1694964 were at less risk to have
nonendometrioid type, while women with
variant homozygote TT in rs2302254 tended
to have advanced stage cancer.

Key words: neoplasia of uterine cervix
endometrial cancer single nucleotide
polymorphisms (SNPs) advanced stage
endometrial cancer
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Nm23 # ¥]>+ 1988# ¢ Steeg PSF 4 3%
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§ % ¥ g (murine K-1735 melanoma cell
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G Fa AR RS M
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4+ & 235 0 &4 H 5 nonmetastatic clone
#23(Steeg et al 1988)F ## & > F 94 4f
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nucleotide polymorphism, SNP)+ ¥ 4% = H
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AL AR M 0 2P R RIrs16949649
(-1465 T/C) » rs3760568 (-1242 A/T)
rs3760469 (-1181 T/C3 rs2302254 (-873
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Z. R E R B o FIRDNABS

f1 * QlAamp DNA blood mini kits
(Qiagen, Valencia, USA¥>~ 7z 7 EDTAx %
%4 ¢ il F1H DNA - DNAA 3 f2 3 TE
buffer [LOmM Tris(pH 7.8), 1mM EDTA}
W -20C & 2 A * § 17 realtime
polymerase chain reaction (PCR} 4= -

z. ] * real-time polymerase chain

reaction (PCR)2 R 714 A £ 175 -

B 3

¥ 2-cDNA4 A * § iTreal-time PCRA

e o nmM23-H15 A4 et iy AL Flygm ) #
TagMan (assay IDs: C_34107066_10 for
rs16949649 and C_2646888_ 1 for rs2302254)
% ABI Perkin Elmer Prism 7700 Sequence
Detection System (Applied Biosystems, Foster
City, CA) 27247 - BB EF BF 5D
1> %7325 pLTagMan
Universal PCR Master Mix (Applied
Biosystems, Foster City, CA),
0.125 ¢ L primers/TagMan probes mix, and
10 ng DNA- Rear-time PCR & ¢ 7 7 47 45



A A EO5C  15f - & £ 592C - 15
) 60C > 1~ 4i& 740 cycle- j5d ABI
PRISM 7900HT & 7| 4 jp| % (Appied
Biosystems): +7 # % % A& o §F % 4F 5 A 3% o
ABI SDS software* 47 - % *~Gene
polymorphism for EcoRlI site of nm23-H1
(rs34214448)] + * PCR-restriction fragment
length polymorphism (RFLBY = - i * e
primers:
5'-CCCACCGTTTATTGGCTAG-30
(forward)je
5'-CAACCCCCTTCATTTTACAA-30
(reverse)y

T. B

F1* Winpepi Software, version 105044
4 f7Pearson’s Chi-square tesgs i i 7
FTEHRRE TR R R A B’
B+ {4+ 3 nm23-H1 SNP7% F - Odds ratio
(OR)jr# 95% confidence interval (C# =
s ;‘gd Chi-square test® i &2 47+ ¥ P "
SRR =R R S AR L S
BN A A PR TR RAEFE R AL
FTRERFFS A RERAEFEERE D
A FAF 7 oo %ﬁ“d Winpepi Software,
version 10.@x %8 4 ¥1Hommel's method] z_
Pid - P<0.05% 7 5 ¥ £ & - 5 d Winpepi
Software~ 17 Fisher exact tes;g pH
nM23-H1 SNPE T&/k 5% 2 F] 5 e B 2 o

BEES%
! g
_ 3
THBEZHREHF*MM23-HLE -
4 N\
1““‘]?”-? ﬁ:»'?‘]"'llv fF e
Pati Odds Ratio
Nm23-HI Normal Corvic \ Hommel (95% Confidence
Polymorphisms Women Neophsia P Power Adjusted P* Interval)
1534214448 027° 07 054
GG 98 45 1.00 (reference)
T 53 15 157 157 0,62 (0.29-1.26)
TG 93 62 125 157 1.45 (0.88-2.41)
TGvs TT* 0009° 08 027° 2.36 (1.18-4.89)
1516949649 024° 07 048"
T 99 45 1,00 (reference)
cc 53 15 166 166 0,62 (0.29-127)
TC 92 62 105 166 148 (0.90-2.46)
TCvs CCY 009" 08 027° 2.38 (1.19-4.95)
rs2302254 728 ol 728
cc 136 71 1,00 (reference)
T 17 6 428 817 0.68 (0.21-1.90)
cT 9l 45 817 817 0.95 (0.58-1.53)
CTvs TT 506 817 1.4 (0.48-4.64)

&Statistical analysis: chi-square test; Hommel

method in response to multiple analyses. We
adjust theP-values using Hommel method by
WinPepi software, version 10.0. The Hommel
adjustedP values 0.054 in rs34214448, 0.048
in rs16949649, and 0.728 in rs2302254 are
obtained based on 0.027, 0.024, and 0.728,
respectively. The Hommel's adjustBdralues
0.157, 0.157, and 0.027 in rs34214448 are
obtained based on 0.157, 0.125, and 0.009,
respectively. The Hommel adjustBdralues
0.166, 0.166, and 0.027 in rs16949649 are
obtained based on 0.166, 0.105, and 0.009,
respectively. The Hommel adjustBdralues
0.817,0.817, and 0.817 in rs2302254 are
obtained based on 0.428, 0.817, and 0.506,
respectively. Power is also calculated using
Primer software.

PP < 0.05. Nm23-H1: human nonmetastatic
clone 23 type 1.

¢ Compared between heterozygotes and variant
homozygotes. The significant difference
among TT, CC, and TC distribution (P = 0.048)
in SNPs rs16949649 is attributed to the
comparison of TC and CC (the Hommel
adjusted P = 0.027).

2. 3P HHRE HEEHLIMBHLIE -
P R 5 Al & TEEA G o

Patients ‘With Odds Ratio

Nm23-HI Normal Cervical Hommel (95% Confidence

Polymorphisms Women Neoplasia 14 Power® Adjusted P* Interval)

rs34214448
GG 98 45 544 544 1.00 (reference)
TTTG 146 77 1.15 (0.72-1.85)
GG/TT 151 60 020° 07 044 100 (reference)
TG 93 62 1.68 (1.06-2.66)
GGITG 191 107 029° 06 058 1.00 (reference)
T 53 15 051 (0.25-0.96)
16949649
T 99 45 496 496 1.00 (reference)
ccrrc 145 77 117 (0.73-1.88)
TT/ICC 152 60 o17* 07 0435° 100 (reference)
TC 92 62 171 (1.07-271)
TTTC 191 107 029° 06 058 1.00 (reference)
cc 53 15 051 (0.25-0.96)
2302254
cc 136 71 655 939 1.00 (reference)
T 108 51 0.90 (0.57-1.44)
ccT 153 77 939 939 1.00 (reference)
cT 9l 45 0.98 (0.61-1.58)
ccrer 27 16 446 939 1.00 (reference)

Table 2. #4232+ & 45 : chi-square test
Hommel methodir ? £ 4 47 - Power Primer
softwarg* » o " T § AP LA

PP < 0.05- Nm23-H1: human nonmetastatic




clone 23 type %

B FETHRFRE fﬁﬁts*wﬂ?—# nm23-H1¥ -
L 2 | I d N\ 1
% ‘l:] i % 32 alldes %o
Patients With Odds Ratio

Nm23-H| Normal Cervical | Hommel (9S/C nfiden
Polymorphisms Women Neoplasia P Adjusted P Interval al)
rs34214448 423 506

G 289 152 1.00 (reference)

T 199 92 0.88 (0.63-1.22)
rs16949649 454 506

T 290 152 1.00 (reference)

C 198 92 0.89 (0.64-1.23)
rs2302254 506 506

C 363 187 1.00 (reference)

T 125 57 0.89 (0.61-1.28)

4xe3+ 4 47 chi-square test 2 Hommel
method® % £ 4 7 - Nm23-H1: human
nonmetastatic clone 23 type 1

4. 3 PHHLE HREHSIM2-HIE -
¥4 e % 4] 14rs34214448 and rs16949649
AT M - k2

Nm23-H1{ rs 16949649
Polymorphisms

Total
Genotypes T TC cC MNumber

rs34214448 GG 142 | 143
TG 2 153 155
TT 68 68
Total number 144 154 68 366

2k Statistict k=il 2 - R g
statistic coefficient£.0.987 P < 0.001)-
Nm23-H1: human nonmetastatic clone 23
type 1-

5.9 =+ g p Bﬁ:)ﬁ?;),';i X ﬁj}ﬁ?}i)ﬁiﬂ'—‘} )

Characteristics Endometrial cancer patients (n=91)
Age at diagnosis (years, mean £ 5D ) 58.2+ 105
Pathologic types

Endometrioid i)

MNon-endometrioid 14
Stages

| 66

I 13

1 10

v 2

Table 5:

BN ORRR 4 R
3 o TT A RBEE FF PR
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6. ’ﬁé@psﬁ:&-&ﬁ;@&z‘ﬁﬁ_gﬁ%&
nM23-H1 ¥ - 58 5 A4 enl % §35 o

Nm23-H1 Normal Patients with P Power Odds ratio
polymorphisms  women endometral (95% conhdence
cancer interval )
rs1 6245649 <0.001" 0963
T 101 14 1.00 (reference)
o 45 23 0.001" 339 (1.51-7.73)
TC 118 54 =0.001" 330 ( 1.68-6.80)
rs2 302254 00268 0673
cC 160 43 1.00 (reference )
T 17 3 0.772 066 (0.12-2.43)
T a1 45 0.016" 1.84 (1.09-3.10)

Table6. nm23-H1 £ ¥ % q| &2 F 7 P 5
SARME L 5 B P DR P A B
o a8 - Pk 5 A1 rs16949649R<0.001)
1 152302254 R=0.026); %M &g ch% fo o 12

rs1694649* 1¥5 4 4| 41 & 3 AR TT ¥

T4+ kA LF CC2RALF TCH

BLipwkip et 3 (OR: 3.39 2

3.30)c # @ & rs2302254 £ § 4] &3 CT
AFA A AR EF L CCLEES

,bl_ o

ETTS

1. ad FROCRAERAZ D '#-’*I’*)?i‘
NM23-H1 & F1H - 288 % |4 b 140
# o

Nm23-Hl Normal Patients with Hommel's Power Odds ratio (95%
polymorphisms women endometrial adjusted P confidence
Cancer interval}
51 6545649
T 101 14 =0001" 0852 1.00 (reference)
COTC 167 77 333
(1.75-6.69)
TTjCC 150 37 003" 0,730  1.00 (reference )
TC 118 54 1.86
(1.11-3.10)
TITC 215 68 0173 0292 1.00 (reference)
cC 48 23 1.51
(0.82-274)
rs2 302254
EC 160 43 0o 0545 1.00 (reference)
CT/TT 108 48 1.65
X (1.00-2.75)
CEaT 17 46 0036 0768 1.00 (reference)
€T 91 45 1.50
(1.14-3.17)
CC/ICT 251 88 0427 0187 100 (reference)
T 17 3 0.50
(D.09-1.80)

Table 7. nm23-H1 £ 7] % q| &2 F 7 P 5
ehdp Bl o ZLIF 4 e TR 05 4 el ) 5
FTT 3 L Rehp'e® B 5P %%k (OR:
3.33)c Apkr > B A& F TChzA FIAD I
A&+ ATl L %9 4% (OR: 1.86)
Ra o 23 BAESF CTaRAFA R &
G B N OORT S BRI



8 ARt FRARAEREAZL N
oo nm23-H1 ¥ - #3553t s A )
I b

Nm23-H1 Normal Patients with P Power Odds ratio
polymorphisms ~ women endometrial {95% confidence
Cancer interval)
rs1 6545645 0001" 0851
T 320 82 1.00 (reference)
C 216 100 1.81 (127-2.57)
rs2302254 0.231 0.238
C 411 131 1.00 (reference)
T 125 51 128 (0.86-1.90)

Table 8. & 45 &3 7 p k> 'Ti’)ﬁﬁ Az
¥F44? > nm23-H1 § Al angtin A F)i
F oA A4 359 B ptie A B
NM23-H1 % 34 ¥t g 2 7148 & o 433 B AT
v 43 15169496493 B H - PpL §
A4 MAFs Bl3EE_0.4400 $3t re2302254

o+

%_0.245> 4p im >+ HCB (Han Chinese in

Beijing, China)> = ¥ #13% NCBI = SNP
(dbSNPJE AL B o & nm23-H1 ¥ - 2% % "']
14 rs1694964%+ i A F| C v is A F T 3
411.81% (95% CI 1.27~257F B 5 3 § p
@ﬁ:}% o FR @ r32302254r'7’1*§qL T&Z%?]ﬁ‘—%ff S

TR 4 % D 7
B o

9.nm23-H1 ¥ - $ % % 312 rs16949649 2
rs2302254 ek F13) & * & Tk H L F) 3 eh
B % o

Table 9. 3 3 7 R sﬁ}aa;;s A > nm23-H1 ¥
—ﬁ&’ﬂﬂmiﬂﬂbﬁi%&
Nm23-H1 ¥ - 274 % 4]+ rs1694949:n4
3 RIS e e S R e
Frens # 72  (P=0.037)rs2302354% % §
(stage I~ Iz advanced emdometria{stage

N-1vV) (P=0.01)fF » % 2 F - & %
nm23-H1 8 - 7k % 31405 4B o
rs1694949° » A F|3| CC+ TT *5 i3 +
mw&ﬂéwwm@@@wmuﬁ(owooao
Ra oo rs2302254° > A FA] TT v CC e
B4 # % 5 advanced stage endometrial
cancer (stage IlI-IVjf *& 5 % - Stage |+ ¥

N B LA %}t%? s A 73%
(66/91)- # stage 2 Il &F nm23-H1¥ - +%
i % 3] 4 rs16949649 K=0.460) &
rs2302254R=0.883)ix 7 7 F ik F] 3] &
oA AFERARKY IAZ IBRF
nm23-H1 ¥ - = & % 4] 4 rs16949649
(P=0.017)%" rs2302254R=0.023); M % % I¢
hgk F13 s F o % rs16949649 i 4 G A F
Alen CC v TT A% B 5 myometrium
invasion of tumor & *% 1+ < (OR: 0.07)- i
i stage IA {- stage IB &g 4 oo B
rs16949649% #14] 5 TC v i TT ek # +
L} * I o stage IAf-stage B 4 0 H
Nm23-H1E - 5f& % 3]+ rs23022544 7]

2 TT R CTHW R CChh® LG 2 Ik o

g} F.* I

e

Nucleoside diphosphate (NDP) kinase
nm23-H1 & # > i+ NDPs #& ft i* 3
nucleotide triphosphates(Kimura et al 1990,
Wallet et al 1990) & 2 # i* & & &
NM23-H1 3% 5 7 dv 3 ¥ § % 5 5 i gn e
DNA 34k > 5]4-:DNA cleavage(Postel
2003)> & ¥ NM23FiEE FAFHB AP L R
%‘fr DNA # % - 2 & > nm23+ 2% 4pF

(S B AR AR dphE o G A A
4 mzbv}%ﬂ}rﬁl’%«}% NM23-H1 # R A e o
DNA 4 444 ¢ LI WRFHR
¥ &Y % 5% % A5 2 (Malins et al 1996,
Malins et al 1998) im#z cfuff it il ¥ £73% 3
nm23% B > & %R Nnm23-H1E %X % > 515



i R 7 &)~ 12 4R fo misrepair i&s 3FF Y
f298 nm23 £ AMAL - AT TR K
NM23-H157 mRNA fod-v 2 E 0 1 F 3
(Hsu et al 2008, Wang et al 2003}k @
NM23-H1 % 4|12 ddepen s & 30205 a7
Wig o A E R A S A4 R nm23-H1 SNP
4 e 1s16949649-rs2302254% + ¢ § ?ﬁ‘f“”
LS ’33‘-«){%5‘1’1#9 fud ]Vj_o i e ;L“ s F‘ =% F,bpq
nm23-H10 % 344 rs16949649- rs230254
£ rs34214448% % § Eﬁffﬁ%i\' + PR
Fi AR Bk B AT 4 k7 el
Al & F 474 4prt o 474 5 rs342144482
TG 4] &% rs1694964%_ TC 3 ]—*‘Ff v b B
I3 F ;F%i@a’ o FRmdF+ 5 rl6949649 CC
B TCAFAN T A TT AFA G { 8
“§¢4%§f'é-4 TR T30 & 152302254
A n G BAlEF CT AR5
4 CC ATy e - FF M ERKE
nm23-H1 SNP % A fa55 5 7 I 4p M 122
Wdlx 2 5% o SNPs ¢ #2557 b €848 4]
g feldm #& % nm23-H1 promotetis 4o
Ouata et akp & & 4 # 5* o w2 R I
nm23-H1% &5 % % 3R (Qu et al 2008}
195bp Nhel-Xbal? £ 2 53 ~ 4 3 ; 248bp
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