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WE. a6 &SIk EE 40 i 5% (laryngeal squamous cell carcinoma, LSCC) ¥ & i 4 & % & B ( matrix metalloproteinase
MMPs) K 7% B 40 4% 4 J& % & B4+ 7 ( tissue inhibitors of matrix metalloproteinases, TIMPs) #4 3k B & i£ 3% #. 2 5 LSCC 48 %
MRSGOAFRTH-F AR IWITLROOE R ERBEFIEAAXMN, FE R 284 LSCC B4 , RAASALALAR
A6 LB S R kA MMPs % TIMPs 72 4 4] LSCC %% P AR LR TRAMAR, K& F RS 84% KM (reverse tran-
scription-polymerase chain reaction, RT-PCR) % western blot #:] 24 4] & #iZ A A A E G kX RELA B SR &R IR
BZEROGHERELERREHEZFMGLL, 4% KRBV H I T MMPs Z54E LSCC 5% & % MM 8 4 £ 5+ Kk K B
HU4A P AANKRICE R LR AAKBIREATA, ZA 6N ABENRSBETPRALA MES —HoEFEPERLT
B, RAIAE 4 B H PR KL AR THEGAR, TIMPs £ LSCC 5 % & SE7% am L= 19) 23R £ ik T, TIMP4 & 4 ) %
# P A EL TA, RT-PCRAM LR 7 TIMPA A B £ LSCC AR A& A&k, western blot %l 45 R 2+ TIMP4 %& & &
LSCC A% Ak &k , B TIMPA B Gty kil Ek e ik, 4 AR E RKLI MMPs Rk Z TIMPs £ LSCC ) & ik
i, St K I TIMPA & & 09 %35 5 LSCC e R 45 FEAR X . Kk TIMPA % G T HaAE A LSCC #4209 76 7 ¥2.5.
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Abstract : Objective The study aimed to discover the gene expression profiles of the matrix metalloproteinases (MMPs) family and
tissue inhibitors of matrix metalloproteinases ( TIMPs) in laryngeal squamous cell carcinoma (LSCC), to analyze the genes most
relevant to LSCC, and finally clarify their relationship with clinicopathological features. Methods Twenty-eight patients with LSCC
were studied. In four patients, genes in the MMPs family and TIMPs that are up-regulated or down-regulated simultaneously were
detected by a gene chip containing the entire human genome. The gene chip results were verified by reverse transcription-polymerase
chain reaction (RT-PCR) and western blot in the other 24 patients. The correlation between the expression of the proteins encoded
by the genes and the clinicopathological characteristics of the patients were investigated. Results The gene chip analysis revealed 14
differentially expressed genes of MMPs family between LSCC and adjacent normal cells. Of these, four genes were up-regulated,
four were down-regulated, and the remaining six were up-regulated in some patients and down-regulated in others. No genes were

consistently up- or down-regulated in the four patients. In contrast, all TIMPs were down-regulated between LSCC and adjacent nor-
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mal cells. The TIMP4 gene was down-regulated in all four patients. RT-PCR and western blot results showed that the TIMP4 gene

and protein was poorly expressed, respectively, in LSCC tissue. Western blot also showed that the expression of TIMP4 protein was

correlated with lymph node metastasis. Conclusion

To our knowledge, this is the first description of the expression profile of

MMPs and TIMPs in LSCC. The expression of TIMP4 protein was associated with the clinicopathological features of LSCC. Future

studies may further confirm TIMP4 protein as a predictor of the survival of patients with LSCC and/or a potential therapeutic target

of LSCC.
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2L ( AE/SC-08/02.1)
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st bric iR F & il & & cDNA, ffi i QIAGEN
RNeasy Kit Zlifk.& RNA , J# 414! cDNA H Cy3 #x
it 574141 cDNA fii H Cy5s trid, IR A 5 Bt
PREF 5L F (Agilent 4x44K A4 B4 oligo
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PAFDNAF 5 EME , K H GenePix Pro3.0 K% 4Kk 14
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1.2.2 RT-PCR #illl 24 ffi] LSCC 4141 FlfiE 55 IF #
A2 TIMPA JE 335

i Trizol — A Pedh#2 B RNA | 5 HME 4300k

BEVHINE VR B M-MLV G 5 5 i (Tnvitrogen

INE], 36 ) W HE S AL cDNA, B T -20 THA7,

Z: RESE R BCHE P2 0 7 1), o FH AE 2% Primer3. 0 #X

O

HAtTEgI Y, B LR A B R A R A E]
B, BT H) B PCR 5 WL#E 1, 7=¥1T 2%
B MR I HL Tk, 25 R ] LabWorks45 #4411 & |
PRAF e IF LA B EE B 5 N2 I B-actin 9
2% 0O W W RE L (B AR S B R R 1) A X 3R
K,
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Table 1 Primer sequences and PCR conditions
KA ElkZLRdl PR/ bp B JGREE/C TEPR UKL
TIMPA Sense, 5'-GCCTTTTGACTCTTCCCT-3’ 302 56 34
Anti-sense, 5'-CATAATGCTGAGCCTGGT-3’
B-actin Sense, 5'-TCGACAACGGCTCCGGCAT-3' 241 56 28

Anti-sense, 5'-AAGGTGTGGTGCCAGATTTTC-3’

1.2.3  Western blot #:3ll 24 5] LSCC 44U FI9E 55 IF
WL TIMP4 2R 1Y 63k

SR - R o P R S B A AR A R
F, AR R AR SR 20 wg, A 3xNAEZE vhifl , &
W 3 min J5_LAE FEHI A5 451 SDS 3R P9 M Bk e e e
T E YK 1.5~2.0 hy VIHUIT B8R [ 2500 I BERR , 2%
JEME 4 T .25 V BLJE N Ll A0K & A i i &
PVDF i I-; ¥ PVDF JE LA & 5% Wi g 05 8 1)
TBS-T H, & & FEH] 2 hy It A—Hi (1 :1 000 Fi
)4 TFE R H ] TBS-T £l F YR 4 1K,
BRI 15 min, B2 A BRAR 328 480 A0 P A 066 19 T
2 1gG Hrik(1:1000 k) , =il TR 2088
Ja A TBS-T = il T e 4 WK, BIK 15 min, &
JE A ECL i, i PR E 2~4 min /586, H
Kodak Digital Science 1D R4 #1401 %2 , I LA
HAYEH 5 N2 & M Tubulin 275 G IR He
EAE R B8 AR 251
1.3 SitFELE

FEDRUS B 1 Agilent 35 RS 20 Hr B 44
3.3 FIREECAE L 7B, 2 % & RT-PCR F1 western
blot F4fi fifi FH SPSS 18 HAFeiT24453H7, TIMP4 %
R 3B 7K 7E LSCC 2140 i 55 1E 4 2 P 4 (1)

FLECR B REAS ¢ 456, TIMP4 25 [ B9 ik 7KF
51 PR AH O 1 v AR 7 | IR 4o 3 B ok 1L 45
FER FHA ST FEAS ¢ K5, IWgd 43 B8 higed 43 Ak R FH B
ZE 5 22500, TIMPA TR K 88 10 33k 7K F %
M x£s 2, KE/KIE «=0.05,

2 & B

2.1 MMPs RiE7E LSCC HIERE Ri%iL

B B8 MMPs & iR A(E LSCC 598 35 1F
WML Z 8] () 25 52 R A 14 Fh (£ 2) , H
MMP3, MMP11, MMP13, MMP15 {{ % i5 I i,
MMP23B, MMP25, MMP27 , MMP28 ¥ % ik F i,
MMP9 7E 1 il 835 th ik L 78 1 fl s rh Rk
T, MMP19 7E 2 R K LA TE 148
FHrhEL T, MMP1,MMP10, MMP12 7£ 3 i i
FHrhRk LA 7 L A TR T, MMPT fE
3Pl TR TN, R | plRE PR B, 7E 1
B LSCC 3 3L [m] iRl R py R A 12 4,76
2 5] LSCC 3 ih 3L fm] sl NN A 3 4,
163 ] LSCC & & e [m] EiH el F A HEA 5
A VREIAE 4 0] 85 b S [ 3k B R T 94 /Y
MMPs

%2 MMPs ZJELE LSCC kN K ikik
Table 2 Gene expression profile of MMPs family in LSCC

S Al 22 5 Cy3/Cys5

oty ot SR P B i LK 4B SR
1 5.148 NM_002422 Matrix metalloproteinase 3 MMP3
8.845 NM_002423 Matrix metalloproteinase 7 MMP7
5.532 NM_004994 Matrix metalloproteinase 9 MMP9

42.879 X81334 Matrix metalloproteinase 13 MMP13

2.512 D85510 Matrix metalloproteinase 15 MMP15
0.021 NM_022791 Matrix metalloproteinase 1 MMP1
0.091 NM_004994 Matrix metalloproteinase 9 MMP9

0.070 NM_002425 Matrix metalloproteinase 10 MMP10
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o e SRR 2 e
0.212 NM_002426 Matrix metalloproteinase 12 MMP12

0.045 NM_022791 Matrix metalloproteinase 19 MMP19

0.108 NM_004142 Matrix metalloproteinase 25 MMP25

0.151 NM_022122 Matrix metalloproteinase 27 MMP27

2 3.342 NM_022791 Matrix metalloproteinase 19 MMP19
0.360 NM_006983 Matrix metalloproteinase 23B MMP23B

0.197 NM_032950 Matrix metalloproteinase 28 MMP28

3 20.408 NM_022791 Matrix metalloproteinase 1 MMP1
12.047 NM_002425 Matrix metalloproteinase 10 MMP10

8.531 NM_005940 Matrix metalloproteinase 11 MMP11

30.449 NM_002426 Matrix metalloproteinase 12 MMP12

0.157 NM_002423 Matrix metalloproteinase 7 MMP7

. O£ 6 Cy3/Cy5 HE A ZBIFRA Cy3/Cys HFHMH,

2.2 TIMPs RH&7E LSCC HIERE R XL

TIMPs 7£ LSCC W3 RIKiEA 4 (3R 3),
WRIE T, 761 ] LSCC 3% R R K
TIMP1,, 7£ 3 {5l LSCC i3 v 3t [~ 9 19 56 A oy
TIMP2 .TIMP3, £ 4 ] LSCC f & rh 3L [R] F 8 1) 5
N TIMPA , B UE RS B 45 3, TRl 5
LSCC #H 5 1 &% %5 19 TIMP4 3£ [ il RT-PCR I
western blot 7F 24 il LSCC M & 5% 1IF % R LU

K, &% B8 TIMP4 &R #E LSCC K FEE (K 1),
SRR S FEN B R A R, TIMP4 K: [ AE LSCC Hh ik
W 0.787+0.937, fEHE 57 IE W AL hRibLw N
1.208+1.197, T Z M Z R A R it % E L (t=
-2.132,P=0.044) , TIMP4 17 LSCC £ iLH
90.586+0.415, 165555 IE # A ZUh Rk il 0.742+
0.407, WA Z M ERARIFE X (t=-2.461,P=
0.022), LI 2,

%3 TIMPs FWiAE LSCC HyHE N ki
Table 3 Gene expression profile of T/IMPs family in LSCC

FE ][] 1) 22 57 Cy3/Cy5 .
Bt s K| 15
bt e SR P T i S £ B L7
1 0.447 NM_003254 Tissue inhibitor of metalloproteinase 1 TIMP1
3 0.316 NM_003255 Tissue inhibitor of metalloproteinase 2 TIMP2
0.085 NM_000362 Tissue inhibitor of metalloproteinase 3 TIMP3
4 0.200 NM_003256 Tissue inhibitor of metalloproteinase 4 TIMP4

. O£ 6] Cy3/Cy5 HAE L HlkRA Cy3/Cy5 HIFI4ME,

N T N T N T N T
[RRHAY oo I BN o rom S e i UL
ot e B B L 11 0

B 1 TIMP4 $:K7E LSCC(T) St I 52 1F #2041 (N)
B3Ik

Figure 1  The expression of TIMP4 in LSCC (T) and
matched normal tissue (N)
N T N T N T N T
TIMP4 27 kDa

TUDULIN s—————————— 5 5 kD2

K2 TIMP4 % (H7E LSCC(T) Ko i 9 55 1E & 41 4L(N)
HRB
Figure 2 The expression of TIMP4 protein in LSCC (T) and
adjacent normal tissues(N)

2.3 TIMP4 EB S5IGKMFRIERBIRIHE X
TATHFE TIMP4 £ H 3235 7K1 5 11k R 9 BT

AR g 738 Ak o3 Btk L A R A RS )
Z I AH OGP, & B TIMP4 25 1 %35 5 B & 4
iEN P SN W R i A B o EP S 6
(P>0.05) , bk ELE5 2 T H B A A L (P<0.05)
(£ 4), H TIMP4 A A5 A2 4 h iy Rk
/DT IO A R A TR RIA &, §278 TIMP4 fig
i LSCC MMk 455675
F 4 TIMP4 HHRIBK- 516 RGO [ AR G

Table 4 Association of TIMP4 protein expression
with patient clinical data

e [k TIMP4 t P
EWRs % 0.466 0.646
<62 15  0.628+0.425
>62 9 0.548+0.388
Jirgeg oy 1 3.156  0.063
77 R LScC 14 0.442+0.245
7[RI LSCC 8  0.779+0.448
TR LSCC 2 0.964+0.841
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sk ALY TE S8R BT IR e v R ¥R BRI,
ZH B TIMP4 t P AT R BAE 3 Bl B & MMP1, MMP10, MMPI1,
H*?éﬂt 1.909 0.173 MMP12 3k 1V, i MMPT 335 F i, Zou™ i@
. Lom Sob X S DR 2 3 S o ) mRNA. 6 35 K0
o T 0.38540.154 PEATAMAT , A BRAE Sk S0 bR I B A S AR AR 5
TR oo 0361 VERUQERAISUN L IR 10 A EE D,
[+1 3 0.394:0.212 A6 AR T MMPs, Hoh b 8 45 MMPI,
m+V 21 0.627+0.420 MMP10,MMP11,MMP12.,
iNEaT A -2.624 0.017 TIMPs GEFI ] MMP Fi§i5 14, #2785 TIMPs 1] &g
& 9  0.386+0.159 BAYU Mg &, IRATE I TIMPs 4% 7E LSCC
& 15 0725:0.456 s Sk W R, H TIMPA 76 4 (1% 4
TRFIE T, 4R TE MMPs 5 1 ]2 TIMPs 581 1) %2
3 % iR

I Je B A 35 2 pl ST A g Py IS i L) 240 e A
K ECM (1)1 WAk 2 Fn A W 1 B A 4 B HL A2 2% 1) R
HAEFIE B, 2 e & AR R R R A% 1 G i TR
2RI M Z —, ECM AMHE{ET
HeRs an B AS R oE B VE () 4 2 S 40 R F 0L T Ry
MMAT A A T2 R A 2R e R e i
B oAb AR RS SR A EEAEA . R kAR
PRSI T  ECM AIZATE A 25 40 ot B0 i ek 98 240
LA B B R A% SR, 6 g i SR ok R rh  ECM Bk
FIRIEEAL AR IR ZE MR EE , ECM 38 52 iR
PR PR AR K AT S A B Tk e A K A O
S ZARPTAAE T, ZE R 3 A R B G E
PERIT o A5 8 58 7 98 4 98 40 i 1) 1R 8 1k iz
Bl A% 4 R 2 AT B O A% B R B B AR
'™, ECM 78 IE# L 4UE BRI EL A 14F T 4R 2 3
BH MMPs 5 TIMPs L[4 B T — 425 K i
A8, KA S5 ECM W43 B 43 i R IS 114 4120
I I HAE MR A PR EE AR ER X
Rk R o Y X E RIS 5 IE
WAL D @A HE A R
e N e e o |2 AR

FRATTRE FH 5 N 2 4 35 R A %) 2 DR OES ke Az il
LSCC JE[H | 315423 MMPs 5% % J H 28 24340 i) 57
(IR SRkl , NI 4 8 R A R R A 23
MMP Hoh A 14 F MMP 78 LSCC 2 7 %Kik,
MMPs {£25 ECM 254 Fn 3 Re i) =228 45 BH -, 769
SEH R Gk, I O Bl UE B 3 4 o ok e
MMPs 252503 12, ingn it 3L 5 & & fE v, 4i
M kRt TR e A A, VB i A R, IR
MGER" . MMPs fEtsE S F#f ECM Fitil g 54
K A AR 52 Wi (5 5 5% 5 ok A 400 ik 988 Tl A
Bt MMPs TERVR H4Z 28 i AE AR R B i R

PR IR 3, TIMP4 M5 LSCC B AH &Mk e i
FATHE— 2 WF % R 1 10 2258 511 PR BEARAIE 22 1]
B FR, K TIMP4 & 5k LA FE R A G, i m
TIMP4 7£ LSCC Witk &5 R h i E2AE ], 5
AT ARBLA S, Ma 451 3 5o 4 2 S 9 D) 351 B
FEPRUES AR My LSCC JL A F3h1E , &I MMPI |
MMP3 MMP12 F1 MMP13 78 LSCC 4 #1rh  3% |-
Wik, TIMP4 78 LSCC #H 41 i & F i £ ik,
TIMP4 J& TIMPs ZIGH 5ca K, R A58 e /b
B . TIMP4 J2—Fh 195 R IR K ARk
Z K, & H AT & B e K MMP WL, TIMPA
REPDHI AT A 1 MMPs , X} g i A= K R R A AN TR
FREE ORI 2 TIMPA © WIE SETE AR A 145 A
B p LA B0 I A AR Y L TIMPA 145l
i Y 2638 4 AN A ] TIMPA 7R 5P 500 T80 N I
S R g AN 45 g Ji A 20 P R 0 i >
B IO | T8 B | Sk S0 R A 2T 240 BERE T TIMPA
(FERBEAR 7 TIMP4 e AR h i Feak B m
{8 TIMP4 F35 )\ T1 3] T4 # T/ . Melendez-
Zajgla %5 "IN N TIMPA 1648 FgIE (0 6 16 4 R
A ) B4 JEE R 2 - QO FH %) 7 Tl R s i — e g5 2L
T AAEARIRY) TIMP4 B L, mRNA 23k 5#r ]
FIB TG B S BURE R B[] A B KO @Bk
Y AU S 2 5 T BB R 0 A SR AN [R) 1 S R 48]
B AL SO AN TIMPA ThE T E B 40 g v
TIMP4 [EAIE I AE i i i v A ik i) 6 3k A8
At T] DAS R R0 25 57, e R B | LR AR A
I i L TIMPA (%) 2K 380, T A g 9], TIMP4
MR /D 52 M R B R, TIMPA 110 8 506
o R ERR

g b IRATI RS AE T MMPs Z % ) TIMPs
FIRAE LSCC Y HE R Rk 1% | I 4% 0 AH G e i 19
S TIMPA 47— D WE 58 504, & B TIMP4 2R
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H S5k g5 56840 5¢ , I H TIMP4 2 F7EA ik 45
R h W F B BN T IO L 25 5L R 4 rh () Rk
i, 8 TIMP4 gl LSCC AUk EL 255682, FoA]
(IR R BE A TFRI6YT LSCC HHTHE S ITRE T 5T
A2, SR, T LSCC AR AR, LIS TIMP4
Ly il LSCC ik B 45 5% #% 1 AR BLE A AN 2E
PR AT W6 2 KA St sl R A7 i — 25 1) T B 1
5%, LIRS B8 A 5E A B0 S0
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