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{;é’ﬁ%ﬂ’*ﬁﬁWﬁWﬂ%“ g F dF o kg - K
B MMP-11 A %] % Al A v ik @ “risigcnd & o 415 F i
%/)ﬁ g ﬂ»ﬁ"'m#ﬂﬁ%% g S R IR SRnl e ) 7
Te LR AR b LF = efles o

AT &R0 kfape 11, ¢ R

Oral squamous cell carcinoma (0OSCC), a common
malignant cancer, is the 4th common cancer in males
and the b5th leading cause of cancer death in Taiwan.
According to the official statistics, the death rate
caused by OSCC has been increased in recent years. In
previous studies, matrix metalloproteinase 11 (MMP-
11) has been shown to increase the angiogenesis and
regulate cancer cells proliferation, metastasis,
invasion, and apoptosis. In addition to those
studies, some clinical information indentified the
high MMP-11 expression level in original tumors cause
poor survival rate and prognosis. In this study, we
recruited 595 OSCC patients as the cased group and
061 non-cancer individuals as the control group and
collected the information about age, sex, betel-quid
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chewing, alcohol consumption and tobacco use. To
analysis allelic discrimination of the rs738791,
rs2267029, rs738792 and rs22382575 polymorphisms of
the MMP-11 gene, we used DNA samples from both groups
and analyzed by real-time polymerase chain reaction.
As the results, we found that the rs738792
polymorphism of MMP-11 gene in OSCC patients might
increase the risk of lymph node metastasis. However,
the reliable mechanism regulates the lymph node
metastasis of OSCC by MMP-11 gene polymorphisms still
unclear. To understand the relationship between MMP-
11 polymorphisms and metastasis of OSCC and the
underlying mechanism may provide a helpful prevention
and medical therapy for OSCC.

MMP-11 , oral cancer
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A v i d ¢ R R F R RS L Wbl 2 2 ¢ imenis

F] o FI T IR SR SR P % T Rk anfles o



Introduction

A £ 39 pF 11 (Matrix metalloproteinase 11 ; MMP-11) » & % &_# 1990
Ed Ay e gty i 2 de i cDNA A FE P g e @ MMP-11 &_
A 228049 W Qll23 i oo s AL S AT fEEE % 3 (Stromelysin
3) [1] - MMP-11 ie 3% A5 & 3v fr 7 ena B 2 — o Hen s 7 121 % f2 %
?PEUF{T v T ONLHE e d FRE TS A el rg 4o A AP e B s RigE
= A ’Ef%‘«ﬁ?ii’fb [23]c @ » MMP-11 % A F £ F-v fr 73257
S B A BAEEL $- > v EERMELEPN RS K[4] 5
= 0 &R MMPs 72% = B ¥ 14 K% laminin ~ fibronectin £ elastin » = MMP-11
Fr g it )4 serine proteinase inhibitor ~ al-antitrypsin 4= insulin-like growth factor
binding protein-1 (IGFBP-1)#"% f2[5] » ¥ % i$ = adipocytes 4 & i [6] o ¢t ¢} »
MMP-11 ¥ 2t i ime 3 3 A s ) keho @ 50 Ml imee 3 g T » ¢
5 ATRREA mrp LR e ime Bt s e T AR MY > MMP-11
§ A MR e R L e i fed5,7] 0 @ B owm A f g 0 MMP-11 ¢
NI A R IROREALY 0 B e 30 3 7 FE > FR[8-10] ~ 5 &[11]
B H%“ﬁw%[lZ] 7 ﬂij%[lB] P [14] 01 2 2Y] dmre R [15])E RpE ¢ 0 & 5
Tbk AP BE it TR ORER > N L B EF PR F Y MMP-11 £ I8 H 4
P ¢ 5 L DI 1E[16] 0 2t & 7 MMP-11 22 #8s fmve e07) 5§ 27 B (% o

7 v‘;]%#;q 2 MMP-11 3 & £ 3R & A S5 MR e % Flengh e ® wie 3 [17]
YA e N IRRE M B e e = [12] o MMP-11 A fE B i ie ¥ Rl eng AR m
AR 0§ IR e A B SR e e A D 4 [18] 0 4 3 2k

;};1 I Aplmre iR LR }?ﬁ FeEAE? > MMP-11 e & g R4 ¥ ¥ AR
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b3 A iR B R R A R ¢ [19-22]0 7 0h G 2 R 1T A g
A BIA BTRE L MMP-11 b £ RZ w32 § M o £ B4 higiE S
FARMAL6] o 4§ 2 fE R MMP-11 A B a1 A ¢ BEN R R B2

#[10] - MMP-11 % 1 2 5 ey dzfic s B AR ME 7 2 358 %4 B 3 6 Rk



F OB e Bldest R ;I%H:jz:}%(Papillary thyroid cacinoma)[12]¥& % 2 w2 %5[14] - #
P v 9 8L s A v MMP-11 £ 3R E 2% [15] - » 7 éig’%:}ﬁ a4y
* e ok (Tissue array) i R] 5 713U 4 HRH > 30 Hop A SRemp o T
R MMP-11 2 SRR B P o o ¢ F BB chfosl F[13] - P PR 2 e 0 3 R
B 4w ? ST MMP-11 3 A RE < el f $H8  k eng [11] - Fl - MMP-11
FER At FREL FRRFLR DL o v pRInA > 2000 £ £ WE S RE
20 T[#E;T?E-‘)E’r;f}ﬁa AR Fﬂmf_%‘« vt MMP-3~-7~-10~-11~-14 > 12 3 TIMP-1 ~
23 -4 A FLR > FIRMMP-11 /R 5 % ﬂéﬁﬁ%ﬁifﬁh e T RIEHE 4P
BE ek 3 4] 2 TRk & &[23]

MMP-11 ¢ % % 48 A SR SNROBiE ALY “THE R TP AL BB OREF L
W o F MMP-11 ek E 4 pF > € F AL cap (8
PR S FR AT R TR RS A ? MMP-11 s mE
g v mFIP A L2 I MMP-11 22 ¢ 332 B enfp b 50 3 E 25 % PR o
FP > RBEFT ;ﬁr} T R R R EEHRE 2 F MMP-11 A3 R
BeAF AN X AT iRk ddy 0 F YR MMP-11 2 A5 5 Ak oo
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Materials and methods
1. % %% 2 %k %k (Study population and samples collection)
ARHRORMRRL o7 P LFF A FRRFREY AR RF IR J R

P24 5 v sk fm e g (oral squamous cell carcinoma ; OSCC)erups 4 o -

Hfch 1 595 Btk e R b ok B 5 573 T LA K8 22 1
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2. w k¥t 2 DNA 3B (DNA extraction from blood sample)

g Rt o0 DNA i R EPFd gl F enfidr c Bo2 e &% 2 2 ¥
& buffy coat &7/ DNA %2 - %8 QIAGEN z QlAamp DNA Blood
Kit 1 protocol : L3 #t heating blocker = 56°C - 2 20 uL QIAGEN Protease
(Protease K) % 15 mL g » 4 r 200 pb 2 w R EE T3 g P > R ED

3 (EH%E 3 & 200puL B2 PBS 4 &)0 £ 4v 200 pL Buffer AL * 448 ¢ >

1«

B 15 F RABLF > LREEF A SRR 4Bt 56°C 0 10 A 4b1s > =iy
Y ANV “f M 74 o 4~ 200 pL ethanol (96-100%) >t #:48¢ » £ xR & 2T
15 #)fe > mAFdpw 103 oy F A4 o P~ QlAamp spin column 2 2 mL collection
tube ¢ > F B-2I0R &%~ column ¢ o F b ES oo 8000 rpmo 1l A dE o
# QlAamp spin column # ¥[#7:7 2 mL collection tube ©¢ > ZH 7 5 Jmig 0
tube - -] B QIlAamp spin column > 4c ~ 500 uL Buffer AW1 - #+ 3 » 3
< 8000 rpm: 1 4 48 (% B~ buffy coat Rldgr.~ 14000 rpm> 1 4 4&)- # QIAamp
spin column # ¥ #7<0 2 mL collectiontube * > Z -7 5 Jmik <0 tube o /| < 37 B
QIlAamp spin column » 4c 500 uL Buffer AW2 »  + 5 » &t~ 14000 rpm > 3 4
48 o F]Hmi% 0 ¥ QlAamp spin column %% 2 mL collection tube # » f =% g
14000 rpm > 1 4~ 48 > 72 i AW2 25 7% F o # QlAamp spin column # 3] 1.5 mL
o g o THZF kR tubes s g T4~ 200 ul Buffer AE > 3R T iE %
144 > 3.~ 8000 rpm > 1 448 > F 4 QIAamp spin column » 7 2R & ;% ¢
% DNA %P - DNA B % -200C & -80C /k#i%5 » ¥ %13 & 14

I o

3. T E R EpFi4 F & (Real-time PCR)

& MMP-11 £ %] rs738791 ~ 52267029 ~ rs738792 12 3 1528382575 1k ] %
Al st B e T R L4 F & (Real-time PCR) -

MMP-11 £ %] 152267029 A 7] % 2511313+ 5 5°-GGCCTGAAA

GCTCCCTTCTAGCTGCI[A/G]JACTTCTGTTTTACCATTTAAAGCCT-3" - H ¢ 42
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Bh AR ATHERY - B VIC chikd FeiFe G i AFIR AR - B FAM
S FE S RATT AR OB E LRI RGNS FELUE > FA CCA
FIA B A ¢ 2N WRNES F NG B TC AFAR ¢ 2RI Apm R
I EIEL o

MMP-11 A& #] rs738792 £ %] % A5 4051 % 5 5°-TCATGTCATC
CTCCTGCCTAGGACGI[C/T]JCCACCACCTCCATGCCGAGAGGAGG-3* - H ¥
FERNCHBAFREY - BVICHE S § LiFs THB AR IE Y - B FAM
S F kS R GG AT B E A M ARG NI F LN B AA S
FA B ¢ 2N WBNES F NG B ACAFAR ¢ AR DA ER
g KU o

MMP--11 £ %] rs28382575 £ #] % A5t a51 3 5 5-AAGGCTTC
CCCCGTCTCGTGGGTCC[CIT]IGACTTCTTTGGCTGTGCCGAGCCTG-3’- H ¢
FHP CHBAFR Y - BVICHS I FLFLH, THEAFNLEZ ! - B FAM
S F kS R GG AT B E A M ARG NI F LN B AA S
A B € R GRS F kg B AG A TR ¢ LR i &
e B o
4, BN

B VR BoE 2 GE B R AR T E W ] S B R Y R AT e
¥ > §1* Student‘s T test ~ Chi-square (y*-test)r1 2 Fisher’s exact test fifs %_; & P
E<005p st B A HFPLE Lo ubr R LA EREHR S
MMP-11 %] rs738791 ~ rs2267029 ~ rs738792 12 % rs28382575 =ik F] 5 Al i+ »
MR v VEy B 3N FE R P R S ) T B R B g A A
g A% A T dg R 1 BB F (logistic regression models):- & &) 2
¥t 8 (odds ratios[OR]) 14 % 95% 1% #F % FF (95% confidence intervals[CI]) ; & f *
5 38 3 BEgrw jF (multiple logistic regression models) » fedzzd] 7 & # ~ 2 5] -

SRR A R MR (8 0 3 I H &g v (B (adjusted odds ratios[AOR]) 14
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Results
L RBHRFECIZRLE L RAEF TN T
PARFE Y £ 30 561 LB HEE R 595 Lv v b o Ed RN
T 475~ hIFE E- S f PRen Tk 4e Table 1.
2. MMP-11 £ F13| & i B $ R 9 v 2R & e M 424 47
S EOE B R v R R e R e il e %24 DNA - 7] MMP-11
A 13 B 561 i B H R 2 595 v R B A o RS 417 real-time
PCR 1= N A w441 w B 2 e MMP-11 =% - rs738791 -~ rs2267029
rs738792 12 2 1528382575 -
2-1. MMP-11rs738791 A F13| & R B SR F & v ek b F cndp B 124 45
rs738791 £_i=3*p 7+ (Intron) » & 5 C/IC~CIT 2 TIT = & 73] » & 5%
ek F1A] Gt B K e T R R A G AR AR B R AT AR
e @ C/C(wildtype) 7 241 4 & #77 $tfRF 043.0% v 2k b 5 239 £}

AT O %, ¥ ¢ 40.2% ; C/T (heterozygote) & it & &q‘ﬁ@i P 273 4 4 i

e

BHBE 487% v v kK § 205 4 & At T vk k¥ 0 49.6% > £ wild type
41 C/C #ot# > # OR 4 1090 # (0.854-1.390) > # AOR & & 1.131
(0.798-1.604) » sty & 1 ¥z G ¥ LB 5 T/T (variant type) & i B 346 % ¥ 5
AT A} et RER YR 8.3% v R L F 61 4 & ST v kLK 6010.2% -

2 wild type 7 C/C vt #i> 3 OR & §.1.309 & (0.860-1.993): # AOR it §_1.438

%

(0.781-2.647) toiez ¥ v 52§ BHF LB CIT+T/T aigk$HEE § 320
A B HRY 57.0% 0 v kR F G 356 4 & 4 v sk R K ¢50.8%

# wild type 7 C/C #t # 8 OR & §.1.122 & (0.888-1.418)> # AOR & £_1.175

-+

(0.840-1.644) » hs3-% + £ 24 ¥ L E (Table2) -



2-2. MMP-11rs2267029 & F13| & it B H R F & v Wk & F cip B LA 47
rs2267029 _i=3tp z 3 (Intron) > » 5 G/IG~G/A 2 AIA = A F17] » » 49
PR FA R EHRE oo R b s B2 M B R bR
R H 7 G/G(wildtype) 3 316 4 & #775 $/R-F 156.3% v %k L H 7 343 4
¢ TG TS b F 6 57.6%: G/A (heterozygote) iR ¥R ¢ 5 207 Ak 41
B E 36.9% TR AL E T 208 4 & S ¢ A & ¥ 935.0% 82 wild type
71 GIG ot o 2 OR & 0926 & (0.724-1.184> # AOR & &_0.775
(0.542-1.106) » sz & ¥ &2 5 B F L % 5 AJA (variant type) t it B SR F ¥ 5
38 4k 4 EEHRE 6.8%  vpRLE T 44 4 d TG v R A E 1 7.4%

¢ wild type £7 G/G ot # 2 OR i £.1.067 & (0.673-1.690)+ # AOR i& £_0.967

-

(0497-1.882) &ty 4 + £ 324 ¥ LB GIA+AA Bt hsE% 7 § 245

>~

$ORF LR R AT v R L F G 252 4 4 TG T R & 9 42.4%

2 wild type c1 G/G it # 2 OR i §.0.948 & (0.751-1.196)> # AOR & £_0.804

i+

(0.574-1.126) » h izt ¥ ;24 A% £ B (Table 2) -
2-3. MMP-11rs738792 £ F13| it B $H R F 52 © ok & chdp B LA 45
rs738792 H_i=* MMP-11 % = B *t &+ (Exon2)} »# ¥ 5 "ei e} 3 >
H ook eng ¢ K A[AlR) B 4% 5 V[Val] > 15738792 4 5 T/T~T/C 2 CIC = &
AFAD 2477 R PR AR R frr YR A e B2 A B
AT G GE B SR Y T/T (wildtype) F 303 £ & #775 $HPe K 1 54.0% 0 v i
BE 5 317 A 4 #r3 v sk B 153.3%: T/C (heterozygote) it B ¥/ 4 @ 3
214 |} #13 @ ﬂ%ﬁ 38.2% v R B, 35”‘ 230 X 4 13 ¢ ’«‘iff%,%ﬁﬁﬂ%.?%
2 wild type e T/T #vt #% 2 OR & %_1.027 & (0.805-1.311)' # AOR & %_0.939
% (0.662-1.332) » hstztH 1 &2 ¥ LB 5 C/C (variant type) & ik B 4 Pe X
P44 A ]y iR ﬂ%ﬁ 7.8% > @ rﬂ;;:},f%,&ﬁjf 48 A k13 Mf;;g-pﬁdﬁm
8.0% - £ wild type sn T/T #art #% > 2 OR & ¥_1.043 & (0.673-1.616) - # AOR

&% 0.867 5 (0.460-1.633) » f 43 & + %23 BE LB :TIC + CIC tig b 3¢



PE¥® § 258 Ak EAHRE 46.0% ¢k b 278 4k hd v kR
% ¢46.7% > £2 wild type <H T/T ot > # OR ®2.1.030 % (0.817-1.298) » #
AOR & %_0.926 & (0.665-1.290) » # tz- 4 + 2% & % £ B (Table 2) -
2-4. MMP-11 rs28383575 A F1 3| . B { R F 2 v "R & F chip M AL A 45
rs28382575 H_i=*+ MMP-11 % ~ i *t &3 (Exon 8)} » ¥ i1 4 "efkpech}
¥oA S TIT-TIC2 CIC=z4ARE > #1772 bk R3] it b R K for iz
Rk s AR M Bk BT AR Y Y T/T (wild type) F 544 £
$Ur HPEE 1 97.0% 0 v kR K 567 A F #ff vk b ¢ 953% ; T/C
(heterozygote) 2ot $tp-4 ¢ § 17 * & 75 B HERE 3.0% > 2k L H 7
27 % b # v WAy & K 60 45% > 22 wild type 0 T/T gt i > # OR &2 1.524
2 (0.821-2.827) > # AOR & §_1.259 & (0.516-3.071) > A ez % + ¥ ;2% 3%
Z4% 5@ & C/C (varianttype)® GEEHRE S 04 > a vipRbEL R LAY
v VR R 60 0.2% ¢ wild type s T/T Gt g0 F1 2 8 ¢ 2 0 hdiaR o
B2 BEH OREMZ AOR i » #2358 S TIC + CIC high$tRE 7 §
17 4 ¢ #tf RBmE 30% v R AET 28 4 g v R AE 4TS

2 wild type 7 T/T #0203 OR & 8 1580 & (0.855-2.920)> # AOR i& %_1.285

%

(0.530-3.113) » i3 + #7214 &% £ 8 (Table 2)
3. MMP-11 £ F13| & v ek & F Ttk 5 2 S8t M 424 47

B 595 v v b ¢ B MMP-11 sk B o 2 s Tk 99
M T LT A T A A 1L R e A e el e
M5 o
3-1. MMP-11 rs738791 # F12)$13¢ v % & & T $-%ckp M 422 44

5595 ¢ v vpk A K ¢ 0 % MMP-11rs738791 iz i A Fleniz B 1 > 8 ¥ ¥
CIC AR ¥F 239 ¢4 F CTETT AR DR LG 356 £« KF - &
R OTRR AL 0 1WA S I P kL FAL o CIC AT LT 106

Lo ¥ G CIC ARl did & 444% > @ CIT & T/T A%t ¥ $ 155



Lo B G CTETT AR S g 435%: % 1 2 5 IV 30 vph k¥

(=]

40 CIC A FIA et % F 133 & > &% § CIC A2 54 4c? § 556% - @ CIT
2 TT AT g+ 200 &> &4 3 CIT & TT AR 4 e d 56.5% - F
CIT % T/T 25 * 4p#s CIC &% 4 % 11 £ B 3% I/IV 35> 2 OR i £.1.034
2(0.743-1.438) > p=0.845 ;: # AOR & %_1.116 2 (0.770-1.618) » p=0.561 > tos:3*
B 5 G EELR o

BE o m R ERER S TNM A 8 2 00 5 MMP-11 A B3] - “73) TNM 4760
ERm s PARE L8 by it - B 4 B g g o T4y chd Mg ens | 112
23E
B o 1t % MMP-11 rs738791 ik 17 » frfiy 4 | ch2RA > <T2 &4 Bt

EREE eSO N B R T H T Sl 0 M 4y Bl e i iR

CIC %4 152 ~ » } CIC A F4| 4 #:163.6% » 4 3 CIT & TIT A 545
211 4 >} CIT & T/T 3 F13] % #ceh59.3% ; >T2 e 4 #ic e C/IC A F14] 5 87 « >
¢ CIC A %4 % #:136.4% & C/T & T/IT A FAlF 145 4 » } CIT & TIT £ 75
24 #1407% o 4§ CIT &2 TIT 255 % dp >t CIC & % o <T2 e B 7I>T2 > 4
OR & #_1.201 #(0.856-1.683) > p=0.289 ; # AOR & £_1.392 i%(0.947-2.046) -
p=0.092 > ANFE I RFHEFDOLE - BRFLHTLILTHES IS KT
Bl EAeh A Btk CIC AF)AI4 146 4 F C/C A FA) A #h 61.1% » ¥ 4
CIT & TIT A%45 233 4 » & CIT+T/T A %3] % #ci65.4% 5 k= B HAeh
A #ct CIC A F3]4 93 4 » § C/C A 14| A #:138.9% » & C/T & T/T £ 54
$ 123 4 >k CIT % T/T A 513 4 #:034.6% - % § CIT 82 T/T 255 4 4ot
CIC B # " & A#k# Pl > # OR &2 0.829 £ (0.590-1.164) » p=0.278 ;
# AOR g% 0937 (0.641-1.368) » p=0.734 » t o3+ 5 1 ¥ 24 BE LR o
SEEHE A I 0 LG R E A i CIC AFA 4 235 4 0§ CIC £ 714
A #ci198.3%% > F 4 CIT & T/T AFA1F 352 « > & C/T & TIT A %3] 4 dicen
98.9% ; § ErAH A A Bt C/IC AFAIF 4 4 > C/IC A T4 A #eeh 1.7% >

FFCTETITARAGF 44 & CITETTAFA A8k 11%- % F CITg
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TIT 25 A Apr CIC Rfd g s 2 @spps - 2 OR 4 0668 &
(0.165-2.696) » p=0.568 ; # AOR it £_0.761 % (0.135-4.284) » p=0.757 » f 13+
T ERFEESLE

B il v e A 1 enlAS 0 e A T RAF e A ek CIC A1) 38 4 s
CIC 713 A #n159% > % 3 CIT & TITAFAF 42 4 » § CITE TIT #9)
A 4 Heeh 11.8% 5 fme A 1Y BN gL h A it C/C AFAF 201 4 o ¢
CIC £ FA) 4 #:184.1% F 4 CITE TITAFAF 314 ¢ » § CITE TIT 49
24 #1882% % § CIT &2 TIT 2 g5 A 4p 2t CIC &4 0 tmse & 1t iE s 3 Ao 10
%3 OR & §_1.413 % (0.881-2.269)-p=0.150; # AOR it £_1.492 3 (0.888-2.506) -
p=0.130 > f 43 H F #23 B¥F L o (Table3)
3-2. MMP-11 rs2267029 A 13| $%° v vk & ¢fes $8cip M LA 47

& MMP-11 152267029 ¢ i & Fleniz ¥ > 2 ¢ 4§ G/G A7 3)ehg & § 343
L0 %3 GIAE AAATA Nt +F 252 o ilgenfph A9 o % | 2
B YRl HE GG AT SR FF 153 &0 &% F GIG AT ke

£ 44.6% > GIA g2 AIA A F1 sk % F 108 &> &% F GIA &2 AJA A 5]3) ¢

Afed 42.9%; % I # 2 % IV Ho "iff%,%'g%i’_’G/G %Lﬂi‘gjﬁv,&—*ﬂ”ﬁ 190

e

& GIG A F A eh #ic? § 554% > @ GIA S AIA AFAI5k % 4 144 ¢
B F GIA % AIA A FlAl 4 ik 57.0% © F § GIA %2 AIA 2 5 4 4Rt GIG
REd % /N geB P % IV > # OR &£ 1.074 (0.773-1.490) - p=0.671 ;
H# AOR &% 1.043 (0.722-1.508) > p=0.822 » & a3 & + ¥ ;24 BFenL B o
B¥ o 2R EEEZSTNM A 3 v MMP-11 52267029 (k714 > &
R S ] R A <T2 e 4 it GIG 4 FIA$ 205 4 0} GIG 4 F14] 4 #c1159.8% -
3 GIAE AJA A FAIF 158 4 o} GIA &2 AJA & 3] 4 #ih 62.7% 5 @ >T2
i Bt GIG A %141 138 4 o} GIG A 1A 4 #:40.2% » ¥ 5 GIA &2 AIA
AFAF 94 4§ GIA g AIA AR 4 #37.3% - F F GIA 81 AJA 25 4

tp#t GIG &% d <T2 i & §|>T2> 4 OR i 40.884 i (0.633-1.235) » p=0.469 ;
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# AOR i€ 0.772 (0.529-1.125) » p=0.178 » e+ 5 1 ¥ 24 B E L B -
T SR FEADNA BT RGBS EE GG AT 227 4 o}
GIG A 713 4 #i166.2%% » + § GIA 22 AJA A 734 152 « » | GIA & AIA
AT A 5 60.3% 5 @ kT B A A it GIG A F)AF 116 4 0} GIG
A 73 4 #i33.8% 0 F F G/IA 2 AIA A F13]4 100 4 0} G/IA & AJA 3 77
4 2eh139.7%¢ % § GIA S AIAZ o 4 4p 0 GIG &% = b d A4 PIEA
# OR & ¥_1.287 12(0.919-1.804)>p=0.142; # AOR & ¥_1.332 #(0.914-1.942) -
P=0.136 > fr itz  H F 1§ F LR o FHEH DINA 5 LG BEREH DA
Bt GIG A 7134 337 4 > § GIG A T3 A #k198.3%% > F 5 G/A & AIA A
F141 3 250 4 0 & GIA £ AJA A FA] 4 dce 99.2% 5§ ik A cn A B GIG
AFAF 64 d G/IGATA A 17%  F 5 GIAE AIALTAF 2 4+ §
GIA g2 AIA 25 F14] 4 #:4910.8% » % § GIA &2 AIA 2 5 4 4Rt GIG B o 2
B A T FE A > 3 OR @ 2_0.449 2(0.090-2.245) » p=0.317 ; # AOR i £_
0.323 £(0.053-1.983) » p=0.222 > stz + ¥ F BFL R o

Bt gm e A 1 A s e A Y RE P A e GIG AT 46 4 o b
GIG A F1A| ~ #:113.4% > ¥ GIA & AJA A 7415 34« » | GIAZ AJA A
F] 7] A He13.5% 5 @ e AP B A B L ek it GIG A TG 297 4 o ¢
GIG A %13 4 #:186.6% > # F G/IA & AJA A 5134 218 « » | GIA 2 AIA A
) 4 #:86.5% o ¥ § GIA 82 AJA 2 g5 A AR GIG R K J e 4 1t S
i %> # OR &4 0993 £(0.617-1.599) » p=0.977 : # AOR & &_1.021 #
(0.608-1.175) > p=0.936 » et 5 + ¥ ;24 HE L B - (Table4)
3-3. MMP-11 rs738792 & %] 3] 13 v »fk & ¥ fps $-8cip M 1LA 1
FFE$ MMP-111s738792 & B A Fleni= 3> B 0 4§ T/T AR eht 4 §
317 ¢+ # § TIC 2 CIC AR eht ¥ 278 & wrmenfpih A1 > % |
2E Yok EaR s TIT AR b 43 140 £ & § TT A 5354

Hc? | 44.2% TIC 82 CIC AF1Aehk % § 121 £ &4 § T/C & CIC & 713 én
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At 435%; % I H 25 IV yripmbFa - TT 7 F13 HenkF 5 177

» i G TIT AF4]ent ? & 558% > & T/C & C/IC AFAlsE ¥ 157

Rl

e

» ¥ § TIC %2 CIC AT eh 4 dicd 56.5% ° # F T/C &2 CIC 2 J 4 4p >t
TITEFd 5 /N 5% NIV 2 OR £ 21026 & (0.742-1.420) > p=0.875 ;
# AOR & ¥ 1.049 1(0.730-1.509) » p=0.795 » fse3- & + 24 BFhL B o

i PR B R TNM A 3 400t 44 MMP-11 15738792 ek 13 > f i + o)
R o <T2 ch 4 B TIT 7414 183 4 » } T/T A %13 4 #eh 57.7% » F §
T/IC #2 CIC £ F14]F 180 4 » } T/C ¢ C/C # F1 4| X #h164.7% 5 >T2 eh 4 et
TIT 734 134 4 » & TIT A 74 4 $:142.3% > F 3 T/C & CIC 4 7134 98
A5 § TIC 2 CIC 514 A #c135.3% « 4 § T/C & CIC 2 75 * At TIT &
% <T2 £ & 7|>T2+ # OR £ 0.744 #(0.533-1.036) - p=0.080 ; # AOR it &
0.757 (0.552-1.022) » p=0.082 » a3+ § + ¥ ;24 BE L B o h” B L FH
Foendna o T B A A B T/T A %A 216 4 > § T/T A 713 % ke
68.1%%: % 3 T/C & CIC % 14| % 163 % » ¢ T/C & CI/C # 17| 4 #c:158.6% ;
AT R A A Bl T/T AFAlF 101 4 > b T/T A& 713 4 #eh31.9% » F
¥ TIC ¢ CIC £%F41$ 115 % » | T/C & C/C # F1 3| * #ch41.4% - ¥ 3 T/C
2 CIC 2 g A Apds TIT R4~ % A®HIIEH - 1 OR @ 1509 #
(1.078-2.111) » p=0.016 ; # AOR it %_1.624 5 (1.115-2.364) » p=0.011 » & *u3*
PEFHFDLE c FHEH OIS LG BRSO B A T/T A ¥ G 312
Ao b TIT A %14 4 #5160 98.4%% » F 5 T/C 22 C/C A %415 275 + > | T/C &
C/C A 714 A #198.9% 5 & § =AW A & T/T AR5 54 - F TITA
F4] 4 #eeh 1.6% > F § TIC 2 CIC £ FAlF 3 4 » F T/C & CIC & 773 4 fieeh
11%- % § T/C g2 CIC 2y % tp it TT R o 25d =y 45 2 g =gk 4 > 3 OR
i £.0.681 13 (0.161-2.875)»p=0.599; # AOR & ¥_0.547 # (0.106-2.835)p=0.473
AR E VI EEFNLE

hofs Vb fdm e A Y A 0 dere A b R e A Bic TIT A T3]3 38 4 >
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TIT A 714 A #:512.0% > # § T/C 22 CIC A F A4 42 4 » } T/IC#2 CIC 47
A A B 151% 5 @ dmre o b P R AR AL h A Bicn TIT AFAlF 279 4 > )
T/T A 73] « #:88.0% » & T/C 22 CIC £ F3]4 236 + » ¢ T/C & C/IC # 714
A Hci84.9%:F § TICH CIC2 s A ARR TIT R d fmee & 1 E g 2 1t £
H# OR & %_0.765 ©(0.477-1.227) > p=0.266; ¥ AOR & %_0.745 # (0.445-1.246) -
p=0.262 » 3§+ ¥l ¥ L B o (Table5)
3-4. MMP-11 rs28382575 # F1 3143 v w2k & & cfA S-8c4n M 422 37
f6 1t 4+ MMP-11rs28382575 i& i 2 Flehiz ¥ » 8 ¢ & 5 T/T A FAh R 4

3567 & % TIC# CICARASEF G 28 Lo bbenfeh Ao % | 8
A E N Woopkb e TIT AR R E T 247 &0 i § TIT A 7400
#e¥ & 43.6% > T/C 2 CIC A FAht 47 14 & 4§ TIC & CIC A FA
*ded 50.0%; % NI 2 % IV # o vk kK T/T A7k 4§ 320 ¢
G777 TITARAS 4 #? § 564% > & T/IC & CIC AFA St 44 14 &
# 3 TIC 2 CIC A %A% #icd 50.0% - # F T/C 22 CIC 25 ~ Apt TIT &
Fo % VN E % NIV 2 OR &2 0.772 % (0.361-1.649) » p=0.503 ;
AOR & %_0.671 #(0.274-1.646) > p=0.384 » A 5135 + ¥ 24 ¥4 B o

% PR B 0% TNM 4 8 2 v 43 MMP-11 rs28382575 ¢k )] » & 78 <
Rk A 0 <T2 cn 4 e TIT A FA1F 342 4 0 & T/T A F14] 4 #:60.3% » F
% TIC# CIC A %14]% 21 4 » § T/C 2 CIC & F13] % #75.0% ; @ >T2 c4
B TIT A %33 225 4 0 F T/T A %3] % #5:h39.7% > # 4 T/C ¢2 CIC & 7]
$ 74 & TIC% CICAFIA 4 #:525.0% > o % F T/C £ C/C 2 5+ 4p >t
T/T &% J <T2 B 7|>T2> # OR £ £ 0.507 #(0.212-1.212) - p=0.120 ; # AOR
i §_0.698 ©(0.252-1.1662) > p=0.086 » & 5135 1+ ¥ 2 F HEHL B o h” B A
TR DI BT B S TT A T4 3 362 4 - & T/T A 7414
#:163.8% % § T/IC 2 CIC £ F41 4 17 4 » } T/C #2 CIC £ 73] 4 #H60.7% ;

ATt A Bt TIT AFA1F 205 4 > & T/T & 53] 4 #:36.2% 0 4
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% TIC# CIC A %4]F 11 4 » | T/IC #2 CIC 3 F14] * #:139.3% - # 3 T/IC &
CIC 2~ 4p#> TIT L5~ %d A I##4 > 4 OR L 1143 &
(0.525-2.486) » p=0.737 ; # AOR & £_1.161 % (0.486-2.776) » p=0.736 » A_5t3*
PERFEEALR o BHES OIS 2 BBES A T/T A4S
560 + > & T/T A %14 ¢ #:98.8% » % T/C &2 C/C £ 733 27 + » } T/C &
CICAFIA A #96.4% 5 3 RABH A BAETT AT 74> F TITAF
A A #eh1.2%F $ T/IC2 CICAFAF 140 T/IC# CIC 3 F14]  #::13.6% o
#F TIC 2 CIC 2 pp A Apit TIT &40 2bid =i 45 2 @i > 2 OR @2
2.963 12 (0.352-24.947)p=0.295; = # AOR i& %_12.612 i (0.867-183.467)>p=0.064
BIHPF PTG EFOLR -

Bots b Bmre A T enlEA) o e A I RE A it TIT AT 74 4 0k
TIT A 53 4 #:131% > # 4 T/IC#2 CIC £F33 6 + » & T/C ¢ C/IC # 74
A e 21 4% 5 @ dwre A i B A B L A dich TIT AFAlF 493 4 > & T/T
3 F)A] A #c186.9% > F 4 T/C ¥ CIC & F13F 22 4 » | TIC & CIC 4 )3 4
He178.6%F § TICE CICZ i A AR TIT R4 e o W g g A 10 4L
# OR & %_0.550 ©(0.216-1.402) > p=0.205; # AOR & #_0.461 # (0.157-1.355) -

p=0.159 » & 33 H + 725 ¥ L R - (Table 6)

Discussion

vVl A At T RN B en A > 90% BBk b R e ve o o
W E N ook bl e e - BRI L 0 @ FE S AR KRR T
AL_MMPs ehie ¥ foi F hiTd - B 7 5 g = h IR B el 7R E s [24]
ARG I AR E L P AR R S ERY
By & 4 £ 4 MMPs [25] 0 % 7 £ 8 5 4 0 MMP-2 2 MMP-9 & 78

SER R ES BT PR EE R4 ¢ [26] A S BT A

AN

2 g i AeY 3 MMP-11 0% 22 [18] - MMP-11 b % i3 b &30 0 s
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2 stromelysins » #7r4x 44 % stromelysin-3> 7 |6 > MMPs #2% 8 s & f >
MMP-11 Z_2 i sk i Ak 2 e I R eh[4] 2 2 IR G B mre 2 % Bl B iw
2 2 o o1 MMP-11 e I A MMPs cn 325 ¢ A4 5 37— #3 A o
MMP-11 = A5 L2 3% 5 A SR § Mo F % frdp 217 K MMP-11 0 3

TR R e 2 B R[27]5 4 F AT F A 4 MMP-11 A Flend 56 K

4o S G 30 P e e i 4 [28] 5 A 2008 i ¢ pt¢ o {1 RT-PCR
2 Rl & e 2 8 e > T O R Gy e it £ MMP-11
LBV RF O R AR % NIV Bkl F e s Y
R E R R B BB ORE ol T BAES DL E ot o 2 MMP-11
¥R A %[zg]owb?u—g DA kE b F 2 MMP-1L cnd B 1 F 4
AMEFNFS PP AR AILFH AT RBEENE DY RS Y
MMP-11 % o gk Fliz 8 chh ] 5 A1 > w2 B e b v e s BT 5
2o

BARAL SR T TR R R R AR ] R

SR AP E A L FA T AR CRFUHOEREFEREHRE
Fe MMP-11 2 F =8 cnA FIAEF 3 £ 82> v H e B2 RAFEZE > &

%] _rs738791 ~ rs2267029 ~ rs738792 11 % r28382575 %% H OR E 117 B ¥
AR BRET AR IRFT o F 70 RN R GO R R
HAOR B4 &2 F BFMLE - L AW HEE B3 FATRE AL R0 H
TR A B R ) T S A TR LT RRES U w2
Bt g M2 150 B OR s AOR B A sii 81 30it s ¥ hL B
ZRm rs738792 iz B A FIA| Ak leie L E G BHES AN F s EEF LR
RApH 3 TIC % CIC AR A ehE it d F TIT AR PR F - # " B £
w4 PS> 2 OR &4 1509 (1.078-2.111) » p=0.016 ; » # AOR & ¥_1.624
#(1.115-2.364) » p=0.011 » H 4> H + 2§ Bg¥ehZ & o ¥ ¢t & Table 6. ¢

rs28382575 £k ¥] 5 A1 & B ik h E A cdp B 12 > TC+CC A F1Al eh & S
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BRSO ges b T A ER AOR R < R 95 R R i Rl L 4
J F] e

AR A S HEEY MMP-11 r1s738792 sk F] 5 A48 v s & K 2
WA G R FARM o XA > MMP-11 8 A %) 5 e B P vk & M
TROESEEIIP H 2 FE S AAREFNRFT MMP-11 7 b =% i 5] %

A2 o v A ] 0 S T R D S B A L S (R et E
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Table 1. The distributions of demographical characteristics in 561 controls and

595 patients with oral cancer.

Variable Controls (N=561) Patients (N=595) p value
Age (yrs) Mean £ S.D. Mean t S.D.

51.81 +14.71 54.36 + 11.31 p=0.001*
Gender n (%) n (%)
Male 457 (81.5%) 573 (96.3%)
Female 104 (18.5%) 22 (3.7%) p <0.0001*

Betel nut chewing

No 468 (83.4%) 139 (23.4%)

Yes 93 (16.6%) 456 (76.6%) p <0.0001*
Alcohol

consumption

No 347 (61.9%) 243 (40.8%)

Yes 214 (38.1%) 352 (59.2%) p <0.0001*
Tobacco

consumption

No 341 (60.8%) 88 (14.8%)

Yes 220 (39.2%) 507 (85.2%) p <0.0001*

Student’s T test ~ y*-test and Fisher’s exact test was used between healthy controls

and patients with oral cancer. *, p value < 0.05 as statistically significant.



Table 2. Distribution frequency of MMP-11 genotypes in 561 healthy controls and

595 oral cancer patients.

Variable

Controls (N=561)
n (%)

Patients (N=595)

n (%)

OR (95% ClI)

AOR (95% ClI)

rs738791
CcC

CT

TT
CT+TT
rs2267029
GG

GA

AA
GA+AA
rs738792
TT

TC

CcC
TC+CC
rs28382575
TT

TC

cC
TC+CC

241 (43.0%)
273 (48.7%)
47 (8.3%)

320 (57.0%)

316 (56.3%)
207 (36.9%)
38 (6.8%)

245 (43.7%)

303 (54.0%)
214 (38.2%)
44 (7.8%)

258 (46.0%)

544 (97.0%)
17 (3.0%)

0 (0%)

17 (3.0%)

239 (40.2%)
295 (49.6%)
61 (10.2%)

356 (59.8%)

343 (57.6%)
208 (35.0%)
44 (7.4%)

252 (42.4%)

317 (53.3%)
230 (38.7%)
48 (8.0%)

278 (46.7%)

567 (95.3%)
27 (4.5%)

1 (0.2%)

28 (4.7%)

1.00
1.090 (0.854-1.390)
1.309 (0.860-1.993)
1.122 (0.888-1.418)

1.00

0.926 (0.724-1.184)
1.067 (0.673-1.690)
0.948 (0.751-1.196)

1.00
1.027 (0.805-1.311)
1.043 (0.673-1.616)
1.030 (0.817-1.298)

1.00
1524 (0.821-2.827)

1.580 (0.855-2.920)

1.00

1.131 (0.798-1.604)
1.438 (0.781-2.647)
1.175 (0.840-1.644)

1.00

0.775 (0.542-1.106)
0.967 (0.497-1.882)
0.804 (0.574-1.126)

1.00
0.939 (0.662-1.332)
0.867 (0.460-1.633)
0.926 (0.665-1.290)

1.00
1.259 (0.516-3.071)

1.285 (0.530-3.113)

The odds ratios (ORs) and with their 95% confidence intervals (Cls) were estimated
The adjusted odds ratios (AORs) with their 95%
confidence intervals (Cls) were estimated by multiple logistic regression models after
controlling for age, gender, betel nut chewing, tobacco and alcohol consumption.

by logistic regression models.



Table 3. Distribution frequency of clinical status and MMP-11 rs738791 genotype

frequencies in 595 patients with oral cancers

Variable

genotypic frequencies

CC (N=239)
n (%)

CT+ TT (N=356)

n (%)

OR (95% ClI)

AOR (95% ClI)

Clinical Stage

Stage I/11
Stage I1/1V

Tumor size
=T2
>T2

Lymph node
metastasis
No
Yes

Distant metastasis
No
Yes

Cell

differentiation
Well
Moderately or
poorly

106 (44.4%)
133 (55.6%)

152 (63.6%)
87 (36.4%)

146 (61.1%)
93 (38.9%)

235 (98.3%)
4 (1.7%)

38 (15.9%)
201 (84.1%)

155 (43.5%)
201 (56.5%)

211 (59.3%)
145 (40.7%)

233 (65.4%)
123 (34.6%)

352 (98.9%)
4 (1.1%)

42 (11.8%)
314 (88.2%)

1.00
1.034 (0.743-1.438)
p=0.845

1.00
1.201 (0.856-1.683)
p = 0.289

1.00
0.829 (0.590-1.164)
p=0.278

1.00
0.668 (0.165-2.696)
p = 0.568

1.00
1.413 (0.881-2.269)
p=0.150

1.00
1.116 (0.770-1.618)
p=0.561

1.00
1.392 (0.947-2.046)
p=0.092

1.00
0.937 (0.641-1.368)
p=0.734

1.00
0.761 (0.135-4.284)
p=0.757

1.00
1.492 (0.888-2.506)
p =0.130

The ORs with 95% Cls were estimated by logistic regression models.
The AORs with 95% Cls were estimated by multiple logistic regression models

after controlling for age, gender, betel quid chewing, alcohol consumption, and

tobacco use.

> T2: tumor size > 2 cm in the greatest dimension.



Table 4. Distribution frequency of clinical status and MMP-11 rs2267029
genotype frequencies in 595 patients with oral cancers

genotypic frequencies

Variable GG (N=343) GA+AA(N=252) OR (95% CI) AOR (95% CI)
n (%) n (%)
Clinical Stage
Stage /11 153 (44.6%) 108 (42.9%) 1.00 1.00
Stage HI/IV 190 (55.4%) 144 (57.1%) 1.074 (0.773-1.490) 1.043 (0.722-1.508)
p=0.671 p=0.822
Tumor size
=T2 205 (59.8%) 158 (62.7%) 1.00 1.00
>T2 138 (40.2%) 94 (37.3%) 0.884 (0.633-1.235) 0.772 (0.529-1.125)
p =0.469 p=0.178
Lymph node
metastasis
No 227 (66.2%) 152 (60.3%) 1.00 1.00
Yes 116 (33.8%) 100 (39.7%) 1.287 (0.919-1.804) 1.332(0.914-1.942)

Distant metastasis
No
Yes

Cell

differentiation
Well
Moderately or
poorly

337 (98.3%)
6 (1.7%)

46 (13.4%)
297 (86.6%)

250 (99.2%)
2 (0.8%)

34 (13.5%)
218 (86.5%)

p=0.142

1.00
0.449 (0.090-2.245)
p=0.317

1.00
0.993 (0.617-1.599)
p=0.977

p=0.136

1.00
0.323 (0.053-1.983)
p=0.222

1.00
1.021 (0.608-1.715)
p=0.936

The ORs with 95% Cls were estimated by logistic regression models.
The AORs with 95% Cls were estimated by multiple logistic regression models

after controlling for age, gender, betel quid chewing, alcohol consumption, and

tobacco use.

> T2: tumor size > 2 cm in the greatest dimension.



Table 5. Distribution frequency of clinical status and MMP-11 rs738792 genotype
frequencies in 595 patients with oral cancers

genotypic frequencies

Variable TT (N=317) TC+ CC (N=278) OR (95% CI) AOR (95% CI)
n (%) n (%)
Clinical Stage
Stage /11 140 (44.2%) 121 (43.5%) 1.00 1.00
Stage H1/1V 177 (55.8%) 157 (56.5%) 1.026 (0.742-1.420) 1.049 (0.730-1.509)
p=0.875 p=0.795
Tumor size
=T2 183 (57.7%) 180 (64.7%) 1.00 1.00
>T2 134 (42.3%) 98 (35.3%) 0.744 (0.533-1.036) 0.757 (0.552-1.022)
p =0.080 p =0.082
Lymph node
metastasis
No 216 (68.1%) 163 (58.6%) 1.00 1.00
Yes 101 (31.9%) 115 (41.4%) 1.509 (1.078-2.111) 1.624 (1.115-2.364)
p =0.016* p =0.011*
Distant metastasis
No 312 (98.4%) 275 (98.9%) 1.00 1.00

Yes

Cell

differentiation
Well
Moderately or
poorly

5 (1.6%)

38 (12.0%)
279 (88.0%)

3 (1.1%)

42 (15.1%)
236 (84.9%)

0.681 (0.161-2.875)
p =0.599

1.00
0.765 (0.477-1.227)
p = 0.266

0.547 (0.106-2.835)
p=0.473

1.00
0.745 (0.445-1.246)
p =0.262

The ORs with 95% Cls were estimated by logistic regression models.

The AORs with 95% Cls were estimated by multiple logistic regression models
after controlling for age, gender, betel quid chewing, alcohol consumption, and

tobacco use.

> T2: tumor size > 2 cm in the greatest dimension.
* p-value < 0.05 as statistically significant.



Table 6. Distribution frequency of clinical status and MMP-11 rs28382575
genotype frequencies in 595 patients with oral cancers

Variable

genotypic frequencies

TT (N=567)
n (%)

TC+ CC (N=28)
n (%)

OR (95% ClI)

AOR (95% ClI)

Clinical Stage

Stage /11
Stage HI/IV

Tumor size
=T2
>T2

Lymph node
metastasis
No
Yes

Distant metastasis
No
Yes

Cell

differentiation
Well
Moderately or
poorly

247 (43.6%)
320 (56.4%)

342 (60.3%)
225 (39.7%)

362 (63.8%)
205 (36.2%)

560 (98.8%)
7 (1.2%)

74 (13.1%)
493 (86.9%)

14 (50.0%)
14 (50.0%)

21 (75.0%)
7 (25.0%)

17 (60.7%)
11 (39.3%)

27 (96.4%)
1 (3.6%)

6 (21.4%)
22 (78.6%)

1.00
0.772 (0.361-1.649)
p=0.503

1.00
0.507 (0.212-1.212)
p=0.120

1.00
1.143 (0.525-2.486)
p=0.737

1.00
2.963 (0.352-24.947)
p=0.295

1.00
0.550 (0.216-1.402)
p=0.205

1.00
0.671 (0.274-1.646)
p =0.384

1.00
0.698 (0.252-1.166)
p=0.086

1.00
1.161 (0.486-2.776)
p=0.736

1.00

12.612 (0.867-183.467)

p=0.064

1.00
0.461 (0.157-1.355)
p=0.159

The ORs with 95% Cls were estimated by logistic regression models.
The AORs with 95% Cls were estimated by multiple logistic regression models

after controlling for age, gender, betel quid chewing, alcohol consumption, and

tobacco use.

> T2: tumor size > 2 cm in the greatest dimension.
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