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W O=E. HBY 3R] Fra-1(fos-related antigen-1) | Fra-2 (fos-related antigen-2) Jk K] 7E Mk 85 1R 44 o g8 (la-
ryngeal squamous carcinoma cell, LSCC) PR NEOL R ME BIMKNE, ik R SP ik Kbise 5 - Z R
ikt fi}ﬂ‘ (reverse transcription-polymerase chain reaction, RT-PCR) ¥l FARYIBRFRA 47 5] LSCC 21 211 21 i) 52

IEH ALY Fra-1 Fl Fra-2 3EPRTEEE IS mRNA K FIATE O, TERE L 20 73 A7 P 1 3235 45 W A B 2
BHIR R IE— PRV BN IR B . B8R Fra-1 Fl Fra-2 BEH1E LSCC Hp 8 (1 KF B R GA R 1y T8
SFIEWALU(P 1 <0.05) , LSCC 5k PR A 11 /K- 238 5 R0 Mk S5 7 WARAR G, 55 B 20 A7 1% | it
nJﬁEﬂE% P mRNA KPR35 B i TR 55 IR 4 ZU(P 1 <0.01) , Fra-1 FER K6 0052 201l R 3 1 B
OrER IR AE RS S DL L) RSB , SAE I S E oy XS BRI T Fra-2 B)FIBACS T AR E, Sl

RT3 b A% LA SO A0S 0 X SF SO ARG . EAh Fra-1 (Fra-2 £ 7E mRNA 7K 235 B8 (B AT
BEAMKHT R IEA X (r=0.570, P<0.01), £t LSCC HLH Fra-1 Fra-2 FEFETEE H M mRNA K-k

B B R RIA T R AR DG . PR 22 () A R EL T A 2 IR A MR 4 A A S R g
X # O MREPRANNE ; SR R S - ZIMHE ROV 5 Fra-1 5 Fra-2
i E 43 % 2 ;. R739. 65

Expression of Fra-1 and Fra-2 in laryngeal squamous cell carcinoma
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Abstract: Objective To investigate the expression of Fra-1 ( Fos-related antigen-1) and Fra-2 ( Fos-related
antigen-2) in laryngeal squamous carcinoma cell ( LSCC ), as well as their correlation. Methods Protein expression and
mRNA expression of Fra-1 and Fra-2 were detected by SP immunohistochemistry and reverse transcription -polymerase
chain reaction (RT-PCR) in 47 LSCC tissues and 21 normal adjacent tissues. The relations between the expression of the
two genes as well as those between them and clinicopathological parameters in tumor tissue were analyzed. Results The
positive expression rates of Fra-1 and Fra-2 protein in LSCC were both higher than those in the normal adjacent tissues
(both P <0.05). Their protein expression levels in LSCC were associated with clinical stage, lymph node metastasis and
smoking, but not associated with pathological grade and anatomic site of tumor, or patients’ age. The expression levels of
mRNA of Fra-1 and Fra-2 in LSCC were higher than those in the normal adjacent tissues (both P <0.01). The mRNA
expression of Fra-1 was related to clinical stage, pathological grade, lymph node metastasis and smoking, but not related to
patients’ age and anatomic site of tumor. The mRNA expression of Fra-2 was not associated with all the parameters except
for pathological grade. In addition, linear correlation analysis revealed positive correlation between the mRNA expression of
Fra-1 and Fra-2 (r=0.570, P<0.01). Conclusions The expression of Fra-1 and Fra-2 in LSCC is increased at both

mRNA and protein levels, and the expression products of Fra-1 and Fra-2 are positively correlated. The two genes may
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activate with each other to promote the development and progression of LSCC.

Keywords : Laryngeal squamous cell carcinoma; Immunohistochemistry; Reverse transcription-polymerase chain reac-

tion; Fos-related antigen-1; Fos-related antigen-2

WA A - S A i Sk SR B i DL M R 2
— R R I R T B O3 B A R SR 0 R (laryn-
geal squamous cell carcinoma, LSCC) MR
AL IR, KR IR RAFTE G BB By T )
= H 25 A NATTTE X0 0 98 35005 Ji PR 2R A T A 9 i
TR BORBR 22 1) 5C T s T 1k 3R 8 A B DR L)
R PRI S E S Fra-l (fos-related antigen-
1) .Fra-2 (fos-related antigen-2) R & Ji a8 55 A i) —
Fifr, 76— LR B S F T, 3K P R [ s i R R BB A
JE R e B L, DT S B A i Ak . A ST e
TRAEA RSB £ 5 R ANAFAE Fra-1 DA Fra-
2 WA AR SE IR T & B, Fra-l  Fra-2
T 5 NI DA S FLIIRIRE 55 21 R e M h S e A%
G EIE SN RS TR /N IO i W AL S|
15 LSCC i 2Rk 1% Ol o AEAS 5T v, Iz H]
B LA RT-PCR J5 ik xf LSCC 5955 1E # 41
S RE PR R R B AT 0T B, I 1R B A i PR
PSRRIV B A i PR 2R 58 1) 50

1 #R57F%

1.1 #k

W BT T4 — B2 Bt 2012 4F 6 —2015 4F
12 A17Wede VIR F AW BEAR A, 3438 8 HE L a5
FRIGUE LSCC 47 ] i 55 1E H 414 21 ], A SL 50 fff
R R IR Pt . AR % IR T
T AP EARMEST 2 5 BE AN SRR 4 2005 4F WHO Jifpd
OYTURRAES" I R 349 T 3 T (UICC) TNM 432
PRUES S AR B S 4% « 5 2346 (G .G2) 37 4], 5%
A6(G3) 10 4l if & TNM 43397 1, 10499 18 431, I
IV 329 1] ; R EL 255685 . N +26 5] ,NO 21 {41 ; W AR 1
UL : 7% Zuo 27 W A8 5 0 98 XU 56 2R, 20« A
FHM: 38 ], [ HHIS (4F) x & H (32) k] > 400, 04K
FIPE O @, [ JH s (4F) x B H 34 ] <400; 45 %
<604 15 fi], =60 % 32 fil; fi 40 X A ] B IX
21 ], 111X 26 Bl
1.2 i&#

GaRe LA B FH 2 % B3R . Fra-1 | Fra-2 #
BB N BT e AR (543 5]y Sc-28310, Se-
166102) , (it 54358 Lot# B0416  Lot# B1914) ;14

Sh2¢ [E Santa Cruz Biotechnology 4 =, SP-9002 —
o AR & LA ZL1-9032 DAB I i A ™
IR P e A A

RT-PCR SCH#IAG : 1T #2 5 RNA [ TRIzol Ty
20 SBS Co. Itd 472, RT-PCR i85 &) K W EH
Promega Co. Itd (#lt 5 & Lot# CB9955741 ), DNA
Marker DNA Maker It F 4t 57 2k R A RA A,
PCR 5|#): Fra-1 #5145 (5° —3’ ) GCCTCTGAC-
CTACCCTCAGT, T i##5|% (5" —3’) AGTTTGT-
CAGTCTCCGCCTG, Fra2 FiE5I¥ (57 —37)
GAAGAGGAGGAGAAGCGTCG, Fi5I19 (5> —3")
CTCGGGGCTAATCTTGCACA, GAPDH N 2. i
514 (5° —3" ) AGGTGAAGGTCGGAGTCAACG, T iif
5181(5” —3’ ) AGGGGTCATTGATGGCAACA . I
B B4 T A THRARAF,

1.3 Hi:

S BELAAL SP 1k R IS A ZUbR A il £ i Do
Yl G KA BB S BRI | I3 35 A O
I i1 R /I =R L 0 e ) | I 11N R U7 W =
TNBRAR A TAEW PRI & vh e S5 m DAB 6, 5 4
S WAk ZUKAR TR PR I W RS 0
%<, PBS A0 RS

RT-PCR J7 ¥k : ™ 42 B 50) &0 il ) 45 20 B gt
7, PO Sl e 20 Z0h RNA, B 5 4% 390 e Sl R &
LA AT ZESR % RNA S5 39 e s il cDNA, FE AT
PCR 915 : 75 95°C A7 8 min WU HEAL B, J5 733l 4%
P IR R 4. 95°C 45 s, (Fra-1 60°C | Fra-2
59°C )30 s,72°C25 s, 4L 35 RIfEH 5, & 72°C 4EH
7 ming FRAGEY W) CE 2% B BEEE IR AT LK
J&i WA I 55 Marker X B8, Fra-1 LA Fra-2 JIr3fAG ()
FEY A 3R 222,225 bp, GAPDH 42 104 bp,

1.4 25K

B E AL 45 F 2 B8 Fromowitz TEE ik e fa,
SREE (intensity, 1) 7328, Horp o3¢ (0,0 0 4%, 55 4 (4
(B O 1 g, Py ta (FR80) 28 2 2, s o (B
W) &R 3 9 VEYN A 73 % (percentage, P) 43
P BAPELIMEL P <5% } 0 9%35% <P <25% J 1 2%,
25% <P<50% N2 %,P>50% K3 %, HH¥PE
43 (histologiescore, H) =1 x P, 5 [6]—FrAS A 6] [X.
WA 200 IS E T2 o 250 {Eh 0 2 3 J3id
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RT-PCR 255 Wi ] Gel work-21D #K 453 #1645
JEEARL , AOGE et S 1 A8 5 DR A Dl 3 E L %)
Ji7. GAPDH St % B fELHY LUAEL
1.5 SEitydiik

T RARATHEAE Excel A%, 381 SPSS 13.0 K
PR AT ST 2000 A X R A T S e 244k
SERAGIN, RT-PCR 8EH ¢ K250 br, A v £5 3%
AN ATRUNRR S, P < 0. 05 D 22 5 B Gt i X,
Bt mRNA R BUE L2 B B AT ARSI

2 HR

2.1 QR feai R
Fra-1 BEDNEE B0 BRI g s (0, 1%
AN A S b (B 1) o e A8,
PEA A8.9% (23/47) e 55 41, FHIE R 19. 0%
(4/21) o KW Fra-1 ZENTERA L PR BHPER A
TS AR, 2R AASIIHFE X (Y =5. 416,
P<0.05), W3 1o Fra-2 ZEHNBHPER K DIAR(Oh
B BRI R T8 IR A 20 A LA L AR
(E2) . fERAL A 70.2% (33/47) 1) BH PR
B AR A 33.3% (7/21) MFIPERR L.
7 Fra-2 JENTERRA 40 5 B R 08 3 v T8 55 41
RN BAGI B (X =8.150,P <0.05) , L
# 1, LSCC W Fra-1 \Fra-2 JENFIK 5 Z ANk R
HIZREH N L OLAE KBS W3R 20 Fra-1 2
FRTEOL I R LN S e o A 22 e A Ge it
F(P<0.01) , ik EL 4556 7% KM M 2 P X L 23
FAAG AR (P <0.05) s (HAG I 9 ARl
L) oy X4 XL, 22 5% O GEih2 SC(P >
0.05) o Fra-2 3P ALE G RO ] itk L 45 55 A6 21
WX EE T, 225 B et (P <0.05) , BRI
Z AN AL b B S B A RS L e AT, 2 e AR
G ERUL(P <0.01) s{HARRY g BEO» 9 J fife 1) 73

T UMERERIRANIEIE M 55 1IE % 439 Fra-1 Fra-2 il mRNA {334

XA WX 2R TG 2AE L (P >0.05)
2.2 RT-PCR #jgk

LSCC LA 55 4 21 h Fra-1 mRNA 7KF-3%
IRSREAFAEZE 5 (B 3) , R B ) Kb s T
LSCC ¢H 241 ) Fra-1 mRNA 7K FE-335 K 0. 63 =
0. 1952414 P ) Fra-1 mRNA 7KE32354 0. 13
+0.09, Fra-1 mRNA SR 1ERA1 400 B g 9 55
WA, 2R HBAGIFEX(P=0.000) L% 1,
73 Fra2 FE IR 8 b () Rk o i 22 R B (&
4) , oS B () 38 AR  LSCC L Y Fra-
2 IKEF KR 0.42 £0. 39 @2 2 1) Fra-2 7K

A B

1 Fra-1 7R 1F % L0/ LSCC 44 il ik
(THC x400) A.J#E33EH 44 B.LSCC A

{b,ﬁo,uw' .‘.‘o.‘ e ;-: — ; .l
,'\ 3 % 'k"?». ‘.'d &- -_.—: < Yy %

- -
E:"“l‘--.\‘_ e 00w V5 0V o0 & VR

2 Fra2 3L 32 1E 8 414U LSCC 4140 g 1k
(IHC x400) A J#571E % 4H41; B.LSCC 441

[B1(% ) % xs]

4151 i : fra-l , fra2
EH mRNA H mRNA
N5 St R 2 e 9 47 23(48.9) 0.63 £0.19 33(70.2) 0.42 £0.39
Fn o5 I H LR 21 4(19.0) 0.13 £0.09 7(33.3) 0.07 £0.06
P 0.020 0.000 0.004 0. 000




e [ B M O AU AR ¥25 %
Fz2 LSCC AL Fra-1 Fra-2 il mRNA 7E45 G R ELSBOR R [H1(%) % 5]
Fra-1 Fra-2
I RS54 ke E1 p mRNA P EH P mRNA P
Jod B 2 0.168 0.025 0.700 0.001
Gl1.G2 37 16(43.2) 0.59 £0.19 25(67.6) 0.33 £0.33
G3 10 7(70.0) 0.74 £0.16 8(80.0) 0.75 £0.41
e 4335 0. 000 0.042 0.017 0.368
I.1 18 3(16.7) .55+0.19 9(50.0) 0.35 £0.39
m. v 29 20(69.0) 0.67 £0.19 24(82.8) 0.46 £0.38
N 0.012 0.035 0.016 0.450
N+ 26 17(65.4) .68 £0.17 22(84.6) 0.51 £0.43
NO 21 6(28.6) 56 £0.21 11(52.4) 0.30 £0.30
2 A 0.023 0.000 0.000 0.246
BRI 38 22(57.9) 0.69 +0.13 32(84.2) 0.45 £0.41
el 9 1(11.1) 0.33£0.12 1(11.1) 0.28 £0.23
AEIE (%) 0.143 0.055 0.324 0.214
<60 15 5(33.3) .55 +0.18 9(60.0) 0.31 £0.33
=60 32 18(56.3) 0.67 +0.19 24(75.0) 0.47 £0.41
il 153 IX. 0.671 0.740 0.148 0.792
Al EX 21 11(52.4) 0.64 £0.18 17(81.0) 0.40 £0.41
TR 26 12(46.2) 0.62 +0.21 16(61.5) 0.43 £0.38

SEFER K 0.07 £0. 06, 45 BN Fra-2 mRNA Fik
AL S TS A, ER A5 E

Y(P=0.000), /L3 1, 7£ LSCC 4414, Fra-1
DL Fra-2 FE mRNA ZRIK7E 26 R BS54
PGS LA 10 ELAAR L3R 2.

Mark 1

2 3 4 56 7 8

Fra-1(222bp)
GAPDH(104bp)

B3  Fra-lmRNA 7E LSCC 2141 K 55 440 b ik vk ]
B B T BRI 2 LSCC ik 18T, B K3 3k 1 J2 98 55 1E
WAL IR, T

Mark1 2 3 4 5 6 7 8

Fra-2(225bp)

GAPDH(104bp)

Bl 4 Fra-2mRNA 7£ LSCC 4 23 LA Je 9 55 4 45 rp 3 3K oL 9k
EEES

2.3 mRNA /KFFEik Fra-1 1 Fra-2 Wi 2 [61 /) B
LA

Fra-1 Fra-2 1£ LSCC #0241 th mRNA FiE B %
EHRIERUR R Rl BB (K 5) , BERTT B4

FHRMES T, 85 R BIR Fra-1 Fl Fra-2 3235 2 1EHH
% (r=0.570,P <0.01).

0.80 oo
0.60-] o, °°
oo ° o g
$0.40- oS ° o
w ) ° 2 S
o © °°° o
0.204 ° 2
oo ° o
9 o
0.00-
O.IOO OY.20 Ol.40 0.160 O.ISO 1 .]OO
Fra—1
B 5 Fra-1 fil Fra-2 £ LSCC 21 24t mRNA 7K -2 15 500{H
VR
3 Wig

Fra-1 Fra-2 JERFAE T 6 SR R F AP-1 ZiR
i Fos WAREH™ . A 1#*%F MAPK PI3K EGF-
R S5 530 B A0 HL A WS VR, I b 5 TR
i RN R S 7g e 1) b A

TEARSLES % BLAE LSCC ZHEZH v Fra-1 ., Fra-2
mRNA 7K -k 41 b F o 55 4L B B T, e X
Heor BT 22 A E ST o B TE sd & A
R LA T —E R Kajanne 25 58 £
STRITA BRI F g PC-3 LA K DU-145 4 fifd 2 43 1| 52
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Wz, 45 Fra-1 55 Fra-2 SERTEMEBER M 2K BT

56 39

JakE R AR I GEAEAA I, BN Fra-1  Fra-2 $4A] 5
1f MR AR BOE PI3K T8 [, AT AN PR 200 i 4 33 5
W, WAMNBAHIGE Fra-1 VK Fra-2 18 MAPK #
R AL I R vt B AT — 5 R e R4 FH , 2 T 34 o 4 e
Hpfe bRk 2 FARIFE IR T Fra-l
LA K Fra-2 -1 40 M 3 58 24 BoA e 7E T, R g
T A e ) A RE

LSCC 4041 Fra-1 LD #5811 & mRNA /K
Rl NRELE 2N 17870 S PN S TS S R B
SO E BRI mRNA JKF FRIAH HF i 4014l
PAK R o3 Al 4ok U, AR 20 A 4 2 35 48 o Annis
28 S NSRRI A0 M R AT AN B A S 58
RGN Ko ik PR 3 1k B0ae 2o B 45 3, WIF 5T 7R uPA-
SRC/RAF/MEK & 518 J& 8 15 o] AR Fra-1 W5 BR
A, RS 0 LR A0 R A R T R L
BB AEAER IR 3R o A4 1L-33 i
L5 I R S5 AT Western blot 50 , 25 5 Bk i
AP Fra-1 KKV AR T %0 B, i — 254740
it Wound healing }; Transwell boyden 3Z %, I 7
Fra-1 "N RERY SR, 20 A FE A 80 H ]
TR, XPIIFRLS G A LI L B4R Fra-1 1E4E
PEMEBEEARE R T AR, SRR b A vk
AR b fe Al . 53 AP S A5 IR - WA BE 1 2
TR, A X 22 R R A G #E L (P <
0.05) . HH3EICHk Zhang 25 SR I S 28 B3k
XS I3 NS SR b e 20 M 4 200 SR A R A T 52
B o3, AR - 5 OR R R M A 25 R AR IRZEA L
SR Fra-1 RKOKFRETHE . SASLEENR—
SRR 55 AT S AL Fra-1 KR %

Fra-2 BERFGR I HKF 5k E 455 im K
Ay A B AR AE 5 . mRNA KO S50 B A %, 5
RSG5 RS R DL R AR TR A G (P >0.05) .
Wang 2 BF 52 A i AS49 410 2R, 137 JH 200 i 4%
e (qRT-PCR 255 AT I 40 i 3R 3647 AH SCS2 50, F
FEAE R KW, Fra2 5 Smad3 S [5] 1 H] 6E % e 7F
TGF-b1 i , A I /N2 i 240 L A% o A7
25 PIRIRE T Fra-2/ Jund SR B IKRER 5
SOX4 by AP-1 sl AT 456, RIEENBURA T
MR I . FIRTE S R AE E AR IS
L5 —3R, T Zhang 2517 B X i Rk 98 40 L R
FARI L gy, 263572147 Real-time quantitative PCR
Y Western blotting 7341 , 2516 iy Jils i 988 %% 7% 7K ~F- 2
TH B, e MUCSA RIR5REWATH] 1 — & 11y
o 3 2R A BRSSO R s R T 7 A ) A

FREMEXT Fra-2 1) 1T e B Y B0 76 A, AT
TR 40 B B B T . Gupta 251 B 5T R A
RT-PCR 4 Al Western blotting 4 A 43 B4t % 5 46
L SRS R S H I TR R SE
FIBIRSE , WIS 25 SR BA 05 Jo 0 A8 2 RN IE 3 1Y
W ULZUM EE, 5 R 4L VRS R AN M AR A c-fos/ Fra-2
BESEOKF BB R, X — 25 R IE T X — R
RIKR R mFRIRGEBAE — B B 21440
Jf S PR A MG B AR X — B SR 4 R S AR R 4G
R G LRI R, Fra-2 SEH 32
A LA 2ok (192 FH sRO8 S U — SRR B e =X
KA FRg 1) & A I b iegg 1) R

B Fra-1 5 Fra-2 mRNA Fik s 50HA THI M43
MrRIN, Fra-1 Fl Fra-2 fF5- R PGS SO w3 2817
BT B5HIR Fra-1 Fl Fra-2 FEKRIEAHE
(r=0.570,P <0.01), Adiseshaiah 2" B 5% v %
B, Fra-2 HERIB LR RER S Fre-1 33T L
B AP-1 (AL B AT 45 A NIRRT Fra-1 6 PR 5g
RIS IR . 5 Adiseshaiah 25 BF5E & B Fra-1 3
T 5 AT T Ui ERK i G P34 ai 17 ERK () 385076
Fra-2 BoS i BB B . KW Fra-1 7 (6] 342
Fra-2 J{iE . X L5 ARSI EE R —3K,

DATTAERE Z i 98 019 2o A2 v 3 7 B R 3 Fra-1 |
Fra-2 3X Wi R 3L B 3 20k . AR IRIFFE 45 1 B,
Fra-1 D)} Fra-2 £ LSCC HZR 4 vp 3R &k A TR
WRFE MR T, IF B AT A A0S 1 A B
TEAA S, 2 B L P 5 PR BB R R 28 ALY ) 9%
FE SN LSCC &4k &=t — e e Ve R, it
Fra-1 \Fra-2 F&ik K- RI0 AT DL A U 98 (1412 W Lk
J& B R P EE S A, [R) s AT Ay i R A )
BITIRAL AT S H R

S 3k
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