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Expressive features of epithelial membrane protein 1 in nasopharyngeal carcinoma
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[ Abstract])

Objective To investigate the expressive differences of epithelial membrane protein 1 (EMP1) between naso-

pharyngeal carcinoma tissues and normal nasal mucosa tissues and its relationship with disease development. Methods The ex-

pression of EMP1 in 40 nasopharyngeal carcinoma tissues (experimental group) and normal nasal mucosa tissues (control group)
were detected by RT-qPCR, immunofluorescence staining and immunoblotting. The gray value of EMP1 was determined by
Western blot in 40 nasopharyngeal carcinoma specimens, and the binary linear regression analysis was performed with tumor dif-

ferentiation degree and clinical stage. Results Compared with normal nasal mucosa epithelium cells, the expression of EMP1 in
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nasopharyngeal carcinoma epithelial cells was significantly decreased (P <C0.05). The expression of EMP1 in tumor cells was

positively correlated with the degree of tumor differentiation (P<C0. 05), but there was no significant linear relationship between

EMP1 expression and clinical stage (P >>0.05). Conclusion

The expression of EMP1 in nasopharyngeal carcinoma cells is di-

fferent from that in normal nasal mucosa cells, which may predict the degree of tumor differentiations.

[Key words] epithelial membrane protein 1 (EMP1) ; nasopharyngeal carcinoma; tight junction

B I Sk S P A R M 2 — . R R A
HH A0 b DX 2 S P L AR AT S W 1 T K 1) 24
8 TN, PR &K K Hb XY & A5 R AH X
(1.4/10 J1), HHEERMET (4.3/10 1), K
(1.8/ 10 J3) Sy F #4658 ol b X, i RR 9
Sk k5 B M XA & 0 R U A XA K (0. 4/10
TN R, SRR & AR T X Oy . W
POk B X A N RS R A b 36K AR K R AR
L E g AR AR ROR — 5 R 4 I R 4 30 A
Ky VHIEAR, 3HFAMFR T Ny TN 405k
84.1%. 89.2%, 5 AFAAFRANN T7% . 79. 7%,

FREEH 1 (EMPL) & — Fl B B 5 A,
MFRA CL-40. Mg AHSCREE 1 (TMP) . BAB™Y,
EMP1 th 157 &SR A N, &8 4 DR ERSFH
B 7K e TR P Ja L R A T R R R
BHZ—, KRR R RES . AR SCFISE
EMP1 7 £ 0 Ji 40 M 55 15 5 8 2 BE 40 i ) 36 3k 22
S RIS MR . I E R,
1 #MH5HE
1.1 MR K: AFRHCERANAEREREHF
LB E B, Y 2018 4E 10 A & 2020 4E 4
HTE TR B B A 48 e gg B= e Sk S500TT B 28 B Wik 45 i
T KG9 FHLTIE SISy S R DR 40 f 98 A A 91 40 ) A 4L
oE, B 34 B, &6 Fl, FHAER (53.07 £
14.18) %, HWAIGRGRIILER 1. 2WibriE . Mg
AT B Y LR B O e IR IR S R (R A
Jigg AJCC 3 IF M) (58 8 MO . IAMRME: JRE
PE LR IEUE S S A AR E . HEBRAR . .
5 V0 53 UK 40 98 DA A 1 E Al R e R L R A
SRR, RNFEEAL . EE 5 8555 T
e i A b 7

T B A BRI 2 A AR A . — BT i 4H 41
(L 2H . AR NPC) . g BHUE 52 Sy S A 6l bR 248
Fis TONPEBEALI =2 cm DL bRy SR Bl A
BREH 2 (X IEH, A7 FR Normal), 5 BHIESE b 1E &
R, WA R AR S . PRI AR AR S Al 3
. —HRET RNA fEHFER T, 4 CHHIE,
—80 “CHARMR VKA R A7 s — 13 Lh 1006 A M 22
HERBAREE, 4 CORA: — ATl A K — 80

C R AR VA P PR AT

R1 4PIBEERFRREN

%L /%
5
Zz 6 15.0
5 34 85.0
ERE/ B
<20 1 2.5
20~30 2 5.0
30~40 5 12.5
>40 32 80. 0
k4
oAk 1 2.5
%431k 10 25.0
K44k 29 72.5
5339
14 1 2.5
I #1 6 15.0
M 3] 13 32.5
Va il 17 42.5
Vb #] 3 7.5

1.2 RT-qPCR #&ll EMP1 B9 R3E: K Trizol i
PEEL B RNA, # B8 SuperScript Il [z # 5% i 7 &
(£ Invitrogen 22 7)) WlH, $ 1 g RNA ¥ 5%
A, cDNA, = ¥ & F — 20 C f& £, ffi H
Sybrqpermix (3 [E Invitrogen 2 7)) iR 5 & A i)
A3 mRNA RiAEN ., P 3EF: 95 °C 5 min,
(95 °C 10s, 58 °C 20's, 72 °C 20 s) X40 MEH,
VIWLBHEE H actin A NS X, #HITREE RQ=
2700, BOIRESES 3K, BORYE. JFesly g
Bk s, 519 ¥ 50 k. actin 1514 5'-
TCCTCCTGAGCGCAAGTACTCC-3', T sl
5 -CATACTCCTGCTTGCTGATCCAC-3'; EMP1
518 5'-CTACACTAGTCATTATGCGAA-3,
519 5'-CAGATAGAGAACGCCGAT-3',

1.3 RERALLBRNMEA EMP1 Rix: 10%
rh M 7 ot K S R S A R b R A B TE R A
b 4L, PBS ol (dbmih B2 W) mhik.
W e ) #HE . 2 B b g R
PN EMP1 Z wiE—dr (1 : 100, FE Abcam 24
"D E ARG, A FITC FRic 89 1L 2E 3505 41



+ 16 - YA PE 25 %3 2021 4F 6 H4 43 %% 3 Fujian Med ], June 2021, Vol. 43, No. 3

(1:200, H#E Abcam A #)) ., DAPI B 4% )5 H it
F IEEYOE W ME (LeicaDM3000, fEE) KW
%5, W Image] B AFHE4T 398 658 B b, 1t
BRI 5 E (Mean) = 3% X 3 %¢ 5
FESA (JOD) /i XIE (Area)

1.4 HEEE#&M EMP1 Rik: 2 414084 RIPA
R vk DL e KR Y 84 30 s, 4 °C. 12 000
rpm .0 15 min, W L3, KA BCA B &
PR, ffL ERER S 10 g 47 SDS-PAGE HL K5 »
W EEHIEZE 0. 22 m PVDF K F, & 5% B IE 058
) TBST = iR$FIKE A 1 hy fERPTAN EMPL £ 5%
BE—+ (1: 1000, #E Abcam A ) W 4 C
i E R, TBST ¥EE 3 WU, A LEdi R = ht
(134000, E Abcam A A)) WZEIR FIFF 1 h,
TBST #RRVERE 3 Ik, ECL b otk B R
RGN A KW KEME. Ll pactin HINZ, 47
PIRFHEEARZN BEAREES.

1.5 S%it® A% R SPSS 27.0 G+ ¥k 47
R AT ML B A A REAS B0 1 DA 34 8 s o 2
Fon . WAL AR IE 3 A 5 59088k ] Mann-
Whitney U #5605 1EZS 5040 1 5 %08 0 BCR FH 0 ST
BEA ¢ K, 40 1) £ 0F 485 A5 A Western blot I 22
EMP1 JKFE{H /N 2 8 R BE (B 5 s o A6 A8 3L
I PR 43 W91 320 A7 2 P [l 05 T B 43 B . DA P <<0. 05
LREGI XL,

2 #R

2.1 BEEAMEEE SR EME EMP1 mRNA
ik &OWHE 4N (NPC) HIIE & & 26 40 i
(Normal) #7£1E EMP1 mRNA A58, 1FE# &5
BB A0 M mRNA A X 3R 55 it W 0 8 S W g 4
Iis (P<<0.05), WK 1,

2.200
2.000
1.800
1.600

1.400

Relative mRNA expression of EMPI

1.200

- -
0.800

NPC Normal

E 1 NPC #1 Normal H# EMP1 mRNA #) % iE KT

2.2 RERALERNEBEARSEZEEER
A MK EMPL 5376 . ISR 2 6K R o0, 5
W s 240 B 27 T AL EMPL A9 43 A i B (& e 56
G50 WG T OE R SR AN M ST ¥ 58 O 5 B X
Fb, S MRS 20 PR 26 28 TF R S 0 M6 AN O 2 W I B AR
(P<<0. 05), WK 2, K 3. &2,

x 100 x 400

. --
- --

Bl 2 NPC #1 Normal B K HLEBEF ( X100,
X 400)

0.200

- -

0.100 -

0.050

Mean fluorescent intensity of EMPI

NPC Normal

E 3 NPC #1 Normal H1 EMP1 T 355 J¢ 38 B Xt Lk

F2 FHRHRBRE

o % Rk PRdEZE  ESKER
(n) (Mean) (SD) (P)

NPC 40 0. 101 0.019 0. 200

Normal 40 0.129 0. 032 0. 200

2.3 Western blot | S HEMMEE S S
YR EMP1 3RiE ;B WA 40 i 5 0F 5 8 760 5 40 i 1)
EMP1 £k 450 W% 3. EMP1/B-actin HAH
i W 96 240 P S AR T OE R S BN R 4E i (P <<0. 05,
4,

#& 3 EMPI1/B-actin

il %% Rk b 2 IE& 5
() (Mean) (SD) (P)

NPC 40 0. 625 0. 265 0. 200

Normal 40 0. 810 0. 301 0. 200




MR PE 2 2R 2021 4E 6 %5 43 %% 3 ] Fujian Med J,June 2021, Vol. 43,No. 3 o 17 .

B-actin — — — — —

NOMAFEMP1  com e s o e
NPC-EMP1 —_— - — ——

1.250

EMPUB-actin
° -
g 8

8

°
8

§

Normal NPC

E 4 NPC #1 Normal 58 EMP1 3% 7K F

2.4 40 {51 218 = Western blot /& & 5 ME H &
BE., GRS HEERVA S 58 K EE R A
B, MR RERE (X)) RIEERSY (X
LA A R, S A SPSS 27. 0 #EAT M [ 05 2 By
MBS R, HAR X, 5SAZRY ZEFEILE
X (R=0.490, P<C0.05), WA®E X, 574
wY ZRAFELERZR (R=0.055, P>0.05),
FH Y = 0. 550+ 0. 251X, . Ut B B 98 40 1k e
4f. NP4 EMPL Rk, WK S5, K6,

1.200 |

080 | °

n |
% 0.600 s

0.400 |

0.200 |

0.000 |

0.0 05 10 15 20
SRR

Bs MESUEERRE

3 itig
FERBEEAZEE (EMPs) A 3 MR, 45
% EMP1., EMP2 fil EMP3, {2454 #8547 4 Bk
WL A, H N-om 0 C-om ¥ 07 T O3 . AR 2
MRERNEQMINERR 1AM HNA., EMPs
A KBE R S E 3 (GAS3) /AMEBERS B 1 22 kDa
(PMP22) FEHNFEHmE . GAS3/PMP22 X H fi
Az /D 7 &N . SMNEMEHEND (PMP22),
EMP1, EMP2, EMP3, PMP22 #f 5 % P53 ¥ T-
B (PERP). M BE& H 1 A & H 20

[E1Y3 #RktL7%ZE WIES P-PE
HZER : NPC

TR RIAE

0.0 0.2 04 0.6 0.8 1.0

LMURFUE
B6 MEPRENKENEDS P-P

(mp20)™7,

UTJLAEA . &P 4T EMPs 78 AS [a] b v i 26 35 1%
LA S W A 2=, AR 2 A8 W) 1 BF 58 %
R BEERS A ANT, BN —, EMPL {24010
TFEBE£BE. SALN LR, Wi, A
HAMmE—ENmE. 4248550, rad. 5.
TR R e R g rh SRR O R ) B
B QLSRR R R EL A o s ) ) £
M. A&, B, M. S,
oA AN AR A TR 40 EMP1 55 0] W F e, H O
HEREWEZIEMX, 5 —irx £y, g
UL MY L BT AR, EMPL makik S
R I R A . R A R A L,

ARTGUER KT 40 f51] S MH 96 B O A MO OE R S A
BRANAE A EMP1 el dE A7 XF b, 45 H 8 40 A 0
TR, BT EMPL (/ER LS . EMPL /B8 I
R A0 M S b 0 B R g K PR A . 2 B B A i 1R
i 5 2 e ) T B R 2 — . A IR S A I G
BEAFEESL Y, B R B R T 5 EE A
MRS, A dERE LR R R R, SR
BRI RE R BE R . B, PEPIRIE R R
WA ST, IEXTIRA B SRR L I R AT A
AP B IE OB B B . 3 2 114 5 R ) BB AR A T4
I IO s X T R A R, R T e Rk L
75 P I 43 B T o 1 VS A FRE S M L T R T
AL (EMT) RHUIEHALUEE . 1B RAE. MW
KA EE ARG, BEEERY LR
AL IR R SE I E , I RME NG S TE
AR AL, HIEE R R EMT Mbsds, 40
KEMMEMBERIGE S, JERA TR SR, E



« 18 -

WA BE 245 2021 4F 6 A4 43 545 3 W] Fujian Med J,June 2021, Vol. 43, No. 3

MM RS . HARAME, JFE & R i\ 78 R
Fanpt, AR ERI . SOS1 (— 24 5 40 g i
IR B M Ras (—4U RN K ) IE 28
it EMP1 SR 47 AR S5 E 220 e L it
AU S M B G G & A, i v B SE Tk il S R
P S W e A

ARIFRFFERT 40 B 520 AR A< EMPL/ P 2 8 1
4 A 55 a0 o AR B L PR o O AT T 1
By W, G5 RN E A G Lt IE A DG, I R 4
B EE 7 R =0. 055, JF &40 P>>0.05, AFF
BRMERR, 5 Li HOI X gAY — 5%, e
JE P R A0 B A S T, A R SRR EL . M)
PR, WL EE AL, FREEN 1 Satd
M. Sun S5 E AT KRB, 40 EMPL
ES I 0B FAN 07 R R B SO D G B NS €1
A A IR AR S 1 — 2B B TIE

SR AE S N 2 B 2 AR v — K S IR T IR A
B, AR SCEIEBTT EMPL 78 85008 (4 25 3% K H 5 11
KB FR ., 7EL W5 . EMPL bk 2> o i 26 1
PER IR oAk 2 s IRYT L. H A A T 2 R
WESE AT A B, EMPL 78 A ] 24 21 38 5 vh A7 R [l
235, RAIRTT 7 AR A A [R) IR 7 R 4
[T, A5 BETF 4 B W (4 55 — AN 67 1, (AR
B,

&% Lk

(1] 224E, B&, miteE, % PESWEERTHE D] PR,
2016, 25 (11). 835-840.

[2] Petersson F. Nasopharyngeal carcinoma: a review []J]. Semin
Diagn Pathol, 2015, 32 (1): 54-73.

[3] Huang C L, Guo R, LiJ Y. etal. Nasopharyngeal carcinoma
treated with intensity-modulated radiotherapy: clinical
outcomes and patterns of failure among subsets of 8th AJCC
stage IVa [J]. Eur Radiol, 2020, 30 (2): 816-822.

[4] Busch M, Klein S, Grofe-kreul J, et al. p53, miR-34a and
EMP1-newly identified targets of TFF3 signaling in Y79 retino-
blastoma cells [J]. Int ] Mol Sci, 2019, 20 (17): E4129.

[5] Wang Y W, Cheng H L, Ding Y R, et al. EMP1, EMP 2, and

EMP3 as novel therapeutic targets in human cancer [ ] ].
Biochim Biophys Acta Rev Cancer, 2017, 1868 (1): 199-211.

[6] MEB, sk#, ArJasa. 5. b 40 1) 55 %5 3 35 0 W 5% fF R
[J]. =324, 2016, 68 (4): 492-504.

[7] Taylor V, Welcher A A, Program A E, et al. Epithelial
membrane protein-1, peripheral myelin protein 22, and lens
membrane protein 20 define a novel gene family [J]. Biol
Chem, 1995, 270 (48). 28824-28833.

[8] Wulf P, Suter U. Embryonic expression of epithelial membrane
protein 1 in early neurons [J]. Brain Res Dev Brain Res, 1999,
116 (2). 169-180.

[9] Sun G G, Zhao G, Lu Y F, et al. Association of EMP1 with
gastric carcinoma invasion, sruvival and prognosis [J]. Int J
Oncol, 2014, 45 (3): 1091-1098.

[10] Li H, Zhang X, Jiang X, et al. The expression and function
of epithelial membrane protein 1 in laryngeal carcinoma []].
Int J Oncol, 2017, 50 (1). 141-148.

[11] fhmede, BkZ, 42K, %, FEMEEN 1 ARERBENH
A e G N A 00 M o A P AT B R B X 52w ()], A e
B £, 2016, 34 (4); 398-403.

[12] Liu Y, Ding Y L, Nie Y T, et al. EMP1 promotes the prolif-
eration and invasion of ovarian cancer cells through activating
the MAPK pathway [J]. Onco Targets and Therapy, 2020,
13: 2047-2055.

[13] Lin B, Zhang T, Ye X, et al. High expression of EMP1 pre-
dicts a poor prognosis and correlates with immune infiltrates in
bladder urothelial carcinoma [J]. ONcol Lett, 2020, 20 (3):
2840-2854.

[14] Echevarria M I, Awasthi S, Cheng C H., et al. African Amer-
ican specific gene panel predictive of poor prostate cancer out-
come [J7]. J Urol, 2019, 202 (2): 247-255.

[15] Bangsow T, Baumann E. Bangsow C, et al. The epithelial
membrane protein 1 is a novel tight junction protein of the
blood-brain barrier [J]. ] Cereb Flow Metab, 2008, 28 (6):
1249-1260.

[16] Tzanakakis G, Kavasi R M, Voudouri K, et al. Role of the
extracellular matrix in cancer-associated epithelial to mesenchy-
mal transition phenomenon [ J]. Developmental Dynamics,
2018, 247 (3): 368-381.

[17] Durgan J, Tao G B, Walters M' S, et al. SOSI and Ras regu-
late epithelial tight junction formation in the human airway

through EMP1 [J]. EMBO Rep. 2015, 16 (1). 87-96.



