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Fig. 1 Receptive paraffin block of NPC tissue array including of 390 tissue spots, H&E section and

viewing the NPC under a light microscope at a low (x40) and high magnification (x400)
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Fig. 2 Expression of MT1-MMP, MT2-MMP, Ezrin,

nm23-H1, TIMP-2 and E-cad proteins in the NPC
(a) Positive expression of MT1-MMP in NPC, the strong positive red
staining was mainly located in NPC cytoplasm, also there was less NPC

cells with plasma-membrane positive staining (IHC, AEC staining,
x400). (b) Positive expression of MT2-MMP in NPC, the strong positive
red staining was mainly located in NPC cytoplasm, also less NPC cells
with plasma-membrane positive staining (IHC, AEC staining, x200). (c)
Positive expression of Ezrin in NPC, the moderate positive red staining
was mainly located in NPC cytoplasm, also less NPC cells with plasma
-membrane positive staining (IHC, AEC staining, x400). (d) Positive
expression of nm23-H1 in NPC, the weak positive red staining was
mainly located in NPC cytoplasm (IHC, AEC staining, x400). (e)
Positive expression of TIMP-2 in NPC, the moderate positive red
staining was located in NPC cytoplasm (IHC, AEC staining, x400). (f)
Positive expression of E-cad in NPC, the weak positive red staining was
mainly located in NPC cytoplasm (IHC, AEC staining, x400).

Table 1 Expression of tumor metastasis-related gene proteins in NPC and non-tumor nasopharyngeal epithelium

MT1-MMP MT2-MMP Ezrin nm23-H1 TIMP-2 E-cad
Histology (N)
+ - + - + - + - + - + -
NPC(148) 126 22 93 55 91 57 68 80 80 68 96 52
Peri-cancer NPE (81) 63 18 48 33 40 41 592 22 657 16 63 18
Chronic inflammatory NPE (83) 61" 22 45 38 36" 47 642 19 747 9 64 19

NPC: Nasopharyngeal cancer; NPE: Nasopharyngeal epithelium. Chi-square test, "P< 0.05, 2P <0.01.
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g PR 08 8 3 e TG A% B (P < 0.05, P<
0.01). E-cad Fll TIMP-2 £ [ 3 1K 55 &5 WA 1Ifv IR 4>
SRR O 85 5 78 E G i 2% 22 S (P > 0.05). MTI-

MMP. MT2-MMP. Ezrin. nm23-H1. TIMP-2
E-cad 1 [13R3A 5 5L (121 2R 2 R I B e Gev- 2
B X (P>0.05).

Table 2 Association between protein expression of tumor metastasis-related genes and

clinicopathological characteristics of NPC

nm23-H1 E-cad Ezrin TIMP-2 MT1-MMP MT2-MMP
Clinicopathological features N
+ - + - + - + - + - + -
Histological features
NKC 127 59 68 81 46 78 49 70 57 109 18 79 48
uc 17 6 11 13 4 10 7 7 10 15 2 12 5
KSCC 4 3 1 2 2 3 1 3 1 2 2 2 2
TNM classification
Stage | 45 270 18 33 12 192 26 25 20 339 12 200 25
Stage Il 50 22 28 34 16 31 19 27 23 48 2 36 14
Stage Ill and IV 53 19 34 29 24 41 12 28 25 45 8 37 16
LN metastasis status
LN metastasis 100 39" 61 60 40 69? 31 52 48 90V 10 70 30
No LN metastasis 48 29 19 36 12 22 26 28 20 36 12 23 25

NKC: Nonkeratinizing carcinomas; UC: Undifferentiated carcinomas; KSCC: Keratinizing squamous cell carcinomas, LN: Lymph node. Chi-square

test, "P<0.05,2P<0.01.
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MTI1-MMP., MT2-MMP. Ezrin. nm23-HI.
TIMP-2 Fil E-cad 7L 148 {51 & WK I 41 23 v 5 11 il 36
IR IIAH SR W 4 R ILER 3. B 42 MT1-
MMP 5 MT2-MMP(r= 0.308, P < 0.001)[11%ik 5
FIEMZE, 5 MT1-MMP 4355 E-cad(r=-0.188,
P<0.05) ) TIMP-2(r= -0.233, P< 0.05)[1) 2 4 i %
R BENAC, B2 Ezrin 5 B-cad 1Y

BRI 8B U S (r=-0.204, P < 0.05).
nm23-H1 4 % %] 5 E-cad (r = 0.167, P < 0.05) Al
TIMP-2(r= 0.279, P=0.001)[] & A it ik 5 2 3% 1F
AIE. IeAh, SRR 4149 E-cad 5 TIMP-2 A
Fik 5 B IEMH S (r=0.279, P=0.001). MT1-MMP
5 Ezrin; nm23-H1, MT2-MMP 4 Ezrin. nm23-Hl1.
J TIMP-2, Ezrin 5 nm23-H1 % TIMP-2 (#)4& 9 )5
FIRBTCGE AR 22 57 (P > 0.05).

Table 3 Pairwise associations between expression of MT1-MMP, MT2-MMP, Ezrin, nm23-H1, TIMP-2 and E-cad in NPC

N MT2-MMP Ezrin Nm23-H1 E-cad TIMP-2
+ - + - + - + - + -
MT1-MMP
+ 126 87 392 81 45 59 67 77 499 62 64
- 22 6 16 10 12 9 13 19 3 18 4
MT2-MMP
+ 93 - - 59 34 42 51 56 37 46 47
- 55 - - 32 23 26 29 40 15 34 21
Ezrin
+ 91 - - - - 38 53 52 399 47 44
- 57 - - - - 30 27 44 13 33 24
Nm23-Hl1
+ 68 - - - - - - 50 18% 47 21%
- 80 - - - - - - 46 34 33 47
E-cad
+ 96 - - - - - - - - 58 38"
- 52 - - - - - - - - 22 30

Spearman’s correlation test, "P < 0.05, ?P < 0.01 (2-tailed).
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Fig. 3 Unsupervised hierarchical clustering results of MT1-MMP(MMP-14), MT2-MMP(MMP-15),
Ezrin, nm23-H1, TIMP-2 and E-cad proteins expression in NPC tissue arrays

Rows of dendrogram represent cases, and columns represent different genes. The dendrogram on the left (A, B, C and D) indicated the relatedness of the

expression profiles of individual cases, whereas the dendrogram on the top (E) indicated the relatedness of proteins expression patterns of the genes

listed. The cases with common positive or negative molecular phenotypes were shown of high magnification in the right panel (A-1, B-1, C-land D-1).

K J5 ) MTI-MMP. MT2-MMP. Ezrin.
E-cad. nm23-H1 F1 TIMP-2 & [ 75 & W . i 5%
ShAH b R RS PE 5 SR ply rp e ] BH P Rk sl A
[Fi) 2 35 W % TR AH OC 1k 40 T 45 R L3R 4. 5 Wi
MT1-MMP. MT2-MMP. Ezrin £ 43t 6 BH P& ik

B3 TSk 4k S (P < 0.05). nm23-H1,
E-cad. TIMP-2 5 [ 75 & WA 2 2 (135 (] B 1 5%
IR TS bR RIS I R A A L (P < 0.05,
P<0.01).

Table 4 Analysis of the common expression or common loss expression of MT1-MMP,
MT2-MMP, Ezrin, nm23-H1, TIMP-2 and E-cad proteins in NPC

MT1-MMP, MT2-MMP and Ezrin

nm23-H1, E-cad and TIMP-2

Histological features —
Common positive

Common negative

Common positive ~ Common negative

NPC 56"
Peri-cancer NPE 28
Chronic inflammatory NPE 13

10 35 20
9 45 6"
9 51 42

NPC: Nasopharyngeal cancer; NPE: Nasopharyngeal epithelium, Chi-square test, "P < 0.05,2P < 0.01.
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MR fEzimk B SRR IR R B R

BE X e RS A SCTE DA A SR o 1) B 1
BRSSP 73 3] 5 SR g AR L2 45 e RS 110

A PEREAT — 502K Logistic [9]J 43 #7 (binary logistic
regression). % 5 45 E/R, MTI-MMP Fl nm23-Hl
A IS F T bk O 45 e A% AT S TS A
(P<0.05, P<0.01).

Table 5 Logistic regression analyze the association between the MT1-MMP, MT2-MMP, Ezrin,

nm23-H1, TIMP-2 and E-cad proteins expression and lymph node metastasis of NPC

Values B S.E. Wald

95.0% C.1. for EXP(B)
Sig. Exp(B)

Lower Upper

MT1-MMP 1.207 0.178 46.060 0.000 3.345 2.360 4.740
MT2-MMP -0.156 0.106 2.170 0.141 0.856 0.695 1.053
Ezrin 0.054 0.182 0.088 0.767 1.056 0.738 1.509
E-cad -0.124 0.156 0.629 0.428 0.883 0.651 1.200
nm23-H1 -0.389 0.183 4514 0.034 0.678 0.474 0.970
TIMP2 -0.208 0.178 1.369 0.242 0.812 0.573 4.740

()N RS S R BEM P PE TR Bk
TR AT 5 R SR AR LR 3 VAN R 3 R AR SC R A
F £ 1 I T T TN e A g R L2 5 e S 1) A K
P, SRR 6. IXLLMIRH RS AHOCHE D 1) 2 11 i

TR T TN £ 0GR g Uk U 4 RS 1) R R 34 KT
70% , i1 4 ORE L BH PR T E R R A R DL
MT1-MMP 5 1.

Table 6 Validity estimation of MT1-MMP, MT2-MMP, Ezrin, nm23-H1, TIMP-2

and E-cad proteins expression in predicting the lymph node metastasis of NPC

Sensitivity/% Specificity/%

Positive predictive value/% Negative predictive value/% Agreement rate/%

nm23-H1 76.3 42.6 61.0 60.4 60.0
E-cad 76.9 37.5 40.0 75.0 514
Ezrin 75.8 45.6 69.0 54.2 64.2
TIMP-2 70.6 35.0 48.0 58.3 514
MT1-MMP 71.4 54.5 90.0 25.0 68.9
MT2-MMP 75.3 455 70.0 52.1 64.2
ATLEATFISN. SRR IR ST A B e
3 W it SR L T . IR R TIUR O 4 1 b 1 07 e 42

BREAR 2. HR R K2R RIE
SR AR AR Wi R ARG IV . SR T4
J& A 1 MMP-2, MMP-1 255 J& 25 i1 TIMP-1.
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Sl 2 AR v 2 b R DR A AS S S R o 2 2 [
IS S W A DG R R Rk 5 R R A R
KF. LHSES G e 2 Hh [F] IASI 22 AN DR A
SRR AL A R R A R IE,  FEAD SR R AR A 45 AN
I R 0 R BEAT S5 RIS RAR DG 0 T, IX AR
W SR A R R TR A R S S
KA RIESH B TR A o AR R Rt

fe—FBr miE E R A&, T H AR A1 2R 20
B PE S R AR R R R A B AR
FIfe. AR F TS O R ) SR g 41 2R
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T G I ROk A B i3 v | VS - VAT |
TNy B AR X RN 25 R AT 85 o0 i, A T
L4 THT 2R 90 1 ) W 3K A1 foh g 2 A AR G 25 R 7 S IR s
KA RESRAHEAE D D6e, Iikn]
F T B 12 2R A5 1 T hR 4.

Jig A L 5 4x )8 & 1 B (membrane-type matrix
metalloproteinase, MT-MMP) & — &3 i 4 J& 25 1
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Ji 2 23 MT1-MMP 5 MT2-MMP, nm23-Hl 5
E-cad, nm23-H1 5 TIMP-2, E-cad 5 TIMP-2 [{]
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S0 Ik 22 (R 2R AR 43 B FOR FH 2R 0 S e o —
HPF i MT1I-MMP. MT2-MMP. Ezrin, nm23-HI.
TIMP-2H1 E-cad #2157 R A 24 TR0 5=k W i bk (0 45 4% 7%
4> Fhr &0, 45 8 5 oR, MTI-MMP Al
nm23-H1 7] 4E Ay £ 0 g bk 20 28 % A% 19 T30 00 48 s »
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Investigation of Clinical Significance and Expression of
Tumor Metastasis-related Genes in The Nasopharyngeal
Cancer Using Tissue Microarray Technique

FAN Song-Qing"?, ZHANG Wen-Ling”, XU Li-Na?, ZHOU Yan-Hong", LI Gui-Yuan""
("Cancer Research Institute of Central South University, Changsha 410078, China;
2Department of Pathology, The Second Xiangya Hospital of Central South University, Changsha 410011, China)

Abstract To investigate the role of abnormal protein expression of the tumor metastasis related-genes in invasion
and metastasis of nasopharyngeal cancer (NPC) and to seek the metastasis-related markers for NPC,
high-throughput tissue microarray and immunohistochemistry were used to detect protein expression of membrane
type l-matrix metalloproteinase (MT1-MMP), membrane type 2-matrix metalloproteinase (MT2-MMP),
membrane-cytoskeletal crosslinker Ezrin (Ezrin), metastasis suppressor gene nm23-H1, the epithelial cell adhesion
molecule E-cadherin (E-cad)and tissue inhibitor of metalloproteinase-2 (TIMP-2) in NPC. Results showed that
significant high expression of MT1-MMP and Ezrin proteins and very low expression of nm23-H1 and TIMP-2
proteins were found in NPC compared with non-cancerous nasopharyngeal epithelium (P < 0.05, P < 0.01,
respectively). Expression of MT1-MMP, MT2-MMP and Ezrin proteins in the stage Il , stage [ll and IV NPC and
NPC with lymph node metastasis is significantly higher than that of in the stage I NPC and NPC without lymph
node metastasis (P<0.05, P<0.01 respectively), but expression of nm23-H1 protein in the stage Il , stagelll and [V
NPC and NPC with lymph node metastasis is significantly lower than that of in the stage [ NPC and NPC without
lymph node metastasis (P < 0.05). There were significantly positive correlation between MT1-MMP and
MT2-MMP (r=10.308, P<0.001), nm23-H1 and E-cad(r =0.167, P<0.05), nm23-H1 and TIMP-2(r =0.279, P =
0.001); E-cad and TIMP-2 (r = 0.279, P = 0.001) in the NPC. Also, there were obviously negative correlation
between MT1-MMP and E-cad(r=-0.188, P<0.05), MT1-MM and TIMP-2(r=-0.233, P<0.05), Ezrin and E-cad
(r=-0.204, P<0.05) in NPC. Based on the cluster analysis, there was common higher expression of MT1-MMP,
MT2-MMP and Ezrin proteins in the NPC than that of in the chronic inflammatory nasopharyngeal epithelium
(P<0.05). However, common higher loss expression of nm23-H1, E-cad and TIMP-2 proteins were found in NPC
compared with the peri-cancer nasopharyngeal epithelium and chronic inflammatory nasopharyngeal epithelium
(P<0.05, P<0.01). Logistic regression analysis and validity estimation indicated that MT1-MMP gene might be
better independent prognostic value for metastasis and clinical progress of NPC. The results suggested that high
protein expression of multiple metastasis related-genes, low expression of the metastasis suppressor genes and loss
balance between metastasis genes and metastasis suppressor genes might play important role in the metastasis and
clinical progression of NPC. MT1-MMP protein can be used as the better independent prognostic molecular
marker for metastasis of NPC.

Key words tumor metastasis-related genes, nasopharyngeal carcinoma, tissue microarrays,
immunohistochemistry
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