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ABSTRACT Objective: Cancer-testis antigens (CTA )are a series of antigens which mostly expressed in testis and cancer cells, and

have strong capacity of inducing humoral and cellular immunity. They are promising as vaccine to tumor. In this investigation, we detect

the expression and regulation of CT antigens in A549 cell line. Methods: Nine kinds of CT antigens are detected of their expression in

A549 cell line using the method of RT-PCR. Also the role of TGF-B1 and five kinds of chemotherapy medicine playing in the regulation

of CT antigens is investigated. Results: The results show that MAGEA1, MAGEA3, MAGECI1, HCA661 express in A549 cell line.

TGFB1 down-regulates the expression of HCA661, but has no effect on MAGEA1, MAGEA3 and MAGECI. Epirubicin down-regulates

the expression of MAGEA1, MAGEA3 and MAGECI, but have no effect on HCA661. Conclusion: MAGEA1, MAGEA3, MAGECI,

HCAG661 stably express in A549 lung cancer cell line. For 48 hours, TGF-B1 down-regulate the expression of HCA661, MAGEALI,

MAGEA3, MAGECI, unchanged. Epirubicin down-regulate the expression of MAGEA1, MAGEA3 and MAGECI, but it does not

affect HCA661. Carboplatin, paclitaxel, irinotecan, etoposide have no CT antigen expression regulation. Our study laid the basis for

further clarification of the mechanism of CTA expression regulation and provided feasibility of HCA661 as a new target for clinical
diagnosis and treatment.
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I 50 A3, TH 545 R IR Tk & R 3R, i 2 g 28
FRAEARAGE Tt BT, Il A i AR AT PR R 1Y 55— 44 o i
AR T SR IR B, AT ) S0 T Y Bl SR 3 Y i 4 21
K, I AT R B AT B A S A RS s o R A
AL /N L g ( SCLC) FNAE/INAH A it (NSCLC)M, e
24 20 % ¥ it EE He s JE T SCLC, 1 g ik J o, H R 9 4 il
SERESIREEAAE . ARG RIR I, [t SO0 - S5 T2 At i Jes
AAr A e A iR . ARk, R TR AT BT =
KEMIETT T BAEARW K& R, Il (0 AR AF 2 I RS 2
PERPL Bl A IR G e S RN AT 2 ke, SRR e e
PUFEIFHLEAIVE A b8 B 0 BRARRE A, X — B2 R e 2R
STy 1] o TR R e 1 R BRI DA S e 2 1 A
JiJed S BRI BB R, I - SR B S I it
FERIRR

IR LR, B e AT A AR B AR
W RIER R, TR R T — R A PR, b ok ny b
PR R R R - S2FALHE )R (cancer-testis antigens, CTA),
CTA J&—Z& 0T 75 2 Mgl 2l 20 R 3k, T AE S2AL DL AR Y oAt
IEHALP P ARBPUR . B TAEMMEZ MHC 4
¥, I FRIE B CTA R4 5 [ Asie SN , T 2835 T e 240 i
i) CTA WIRESS ML, DT 5 RS A e ) SR P 2, 3 —
KRl CTA BRI PRI T IR G — K P, BT,
MITEZEI T 44 Fh CTA 0%, 437524 200 ZFh CTA B[H .,
MR CTA B ENTE X Jeaifk I, mlfg CTA ZEH 4 HF K
. X-CTA, @M T X Jealh b, R L ARAS R Z RN K
W, G EAZEDR (melanoma antigen, MAGE) .G $1 (G
antigen, GAGE) , A2 &4k isw 1 (New York esophageal
squalors cell carcinoma 1,NY-ESO-1) %4 30 Fh3t Kl 3L K %
J#i; Non X-CTA 5 (i FEARF R H Yk 1 i UsS g G 8 E 1
(troponin 1)%,

CT-X B iy IR 2R IR g LA AR R IX ) o %o fii 98 v
CTA WRIBIITE, Hij 3 Z4Eh7E MAGE-A .GAGE .BAGE ,
NY-ESO-1 il SSX 5%, ANIA] CTA 7 ilifs v i) F k4 4 2
R o WFFE LB, IfiJé 5 ' MAGE-3, SSX-4 # FH 35 1,
Groeper %L B CTA Feik-5 i (1) /0 1 B R & &
SEEYIAEIC, JE AT B 5 M v i AT AL 5G9, Atanackovic
AT S R MAGE-A3 F 417 e g 215 S 40 i
BREN . BT, CTA MFRIBTREHLE R A, A URAEIZH A
HAWFSY & 30 DNA B RLALTTEE CTA Rk B i 2 A
FHEA, (R B A 30, s 2 B A3 s sl R T iy i AR v CTA 1y 3%
IRAIR S A B S BB o DRI, ZEARIF SR o, FRAT1 )% ] TGF-B
S AN Rk AS49 HAGE , MEEAEAN Rk & TGF-B VEF T~ 40
MazEFE NS oL, [FIRTREI CTA FEUL it A8 b iR AR AR i . 53
AbFRATTIE T 5 A R R B ARST 254 R Rl LR
T A549 AU T, WEE CTA (351500, IR CTA FTRg
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L1 EERFIFIEEAR
14 1ML , DMEM T Ifil ¥ 15 #% 5 5 & [E Gibeo 24 #] ,

Pen Strep, Trypsin-EDTA Iy B 25 [# Life Technology 2\ 7 ,
TGF-B1 Ity [ 35 [ Peprotech 2\ &, Trizol W H 3% [ invitrogen
/N 7], PCR Master Mix Il [ b 58 KARA W BHE A BRA R, 1%
s & H 26 [F Thermo A H], FrALIY& ML T IHETERE
(K28 W) 58 %, Annexin V / P14k Ji =040 o i) &
2 [E Pharmigen 2\ & , 13 7% 5% A5 & [ 55 [ Fermentas /A ],
CCKS8 27| &l B A4
1.2 #paiEsE

AS549 fifisiA 4N e 2N B 25 ATCC A w], AS549 i (A 1E 57
AR 37 C L5 % CO,, FH+ 10 % FBS ) DMEM 5535 55
Fio TRARMIICA BT 90 %It F 0.25 %EDTA JEEH4TINAL,
AT A P A PR e B — 7 LU AR 7 o B XTI Y
AT S22 5
1.3 TGF-B1 % A549 4REAIEH

O BCE AR AS49 40, PR % B2 5% 10YmL, B A
96 FLA 1, 100 WL/ FL. {81 CCKS 7 il A= K- A5 e, #e it
B AR, FEE T SE 50T 4 /A RELIA 10 WLCCK8 7] ,
FE OD450 nm W EEfH . ARAE A 2] A549 21l . TGF-B1
F IS i AS49 ZUIAE R IR . BOWEA KA AS49 ZUfFS
A 6 FLIRIEF , AR B JREESh 1x 109mL, 7245 F LA RIR]
F & TGF-B1, ffif5 8552 b TGF-B1 M2 Mk B 4371 1
ng/mL, 5 ng/mL, 10 ng/mL, 15 ng/mL #1 20 ng/mL, £t P4 ifg 48
/N JE SR R, PR E mRNA, il i RT-PCR (975 5460 CTA
B G T o
1.4 RT-PCR #:ill CTA EEpIEEFER

FARAEA 1 mL By Trizol 177 rP32 UL RNA , 4% Ferme-
ntas kit P43 52 sk il % cDNAL S [958 2: 003K 1,519 T
VRN 10 wmol/ L, 7E 12.5 pL RBRFR (£ 2) hiffT
PCR., [ W5%L:94 C HiAs ¢ 5 min, 94 C A5k 20 s, 60 CiE k
205,72 C4Lffr 20 s, 3 28 MEH, Fe 5 —MEHRGHR)E, 72 C
ZEAf 10 min, WHE PCR =4, 75 1.0 %It lg s o B vk , EB
W BRI ARG SR A T, R AT 0 3 T o
1.5 LT eaniE S AS49 MRET

B BCE R AS49 A A 6 FLAREESE, AiE#E A
#ohy 1% 109mL, AL AP I ACK R A 1y 7 2459 f s 3R 50
W B, R AR, P S B BRI FETA [ B R i AT
YL R 1 pg/mL, AEFRANAR 24 /N IS AR AT, B E
mRNA i@ ik RT-PCR By 7kl CTA BIFRIEHE I
1.6 R AR AT

i AR AT 25 b PRATA 24 /NI, BCE 40 2,
1% Binding Buffer $ Al %4 % 1x 10° / mL,HX 100 pLi% &
smL AT, HHIA S wLig AV—FITC F1 10 uL PI %
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Table 1 Sequence and size of product

Gene Sequence Size of product ( bp)
F: GACGAGGATCGTCTCAGGTCAGC
MAGECI/CT7 631
R: ACATCCTCACCCTCAGGAGGG
F: CGGATCGAAGGCATTTGTGAG
MAGEC2 883
R: GTGAACTCACGGGCTCTCTTGAG
F: GAAGCCGGCCCAGGCTCG
MAGEA3 422
R: GGAGTCCTCATAGGATTGGCT
F: GTGCTCAAATACCAGAGAAGATC
SSX2 434
R: TTTTGGGTCCAGATCTCTCGTG
F: CGCCTGCTTGAGTTCTACCT
NY-ESO-1 158
R: GTCAGTCGGATAGTCAGTATGTTG
F: CCAGTGAGGCCAAGCTCTAC
SLLP-1 305
R: TGGGTTATCTTCATGGCACA
F: GTTTCAAAGTCACCCTCCC
SSX-1 203
R: TGCTTCTGACACTCCCTTC
F: CGGCCGAAGGAACCTGACCCAG
MAGEALI 421
R: GCTGGAACCCTCACTGGGTTGCC
F: ATGGACGAGAACCAGACCAG
HCAG661 307
R: CCCAGACCTTCATGGAAAGA
F: TGGGTGTGAACCACGAGAA
GADPH 452
R: TGGGTGTGAACCACGAGAA
F: GGGTGACTACAAAATCAATC
E-cadherin 135
R: GGGGGCAGTAAGGGCTCTTT
F: CTCCATCCTGGCCTCGCTGT
B-actin 452
R: CTCCATCCTGGCCTCGCTGT

#* 2 PCR RMfE &
Table 2 PCR reaction system

cDNA 0.5 pL
Forward Primer 0.25uL
Reverse Primer 0.25uL
Mix-Tag 6.25uL
ddH,0O 5.25pL
Total 12.5pL

Wi RS4RI, BB E 30min J5, ILA 400 wLf 1x Binding
Buffer, 30 4344 A T 204 A SR

2 R

2.1 CTA 7£ A549 A R Ry RIL
F At PCR J7 ykAG I 9 Ff 3 2 B9 S2 AP IR AE AS49
A ZE T FHEEOL, 409k SSX1.SSX2 . MAGEC2 NY-ESO-
1.SLLP-1 HCA661 MAGEA1 MAGEC1 MAGEA3, k&M
N 1, A HCA661, MAGEA1,MAGEC1,MAGEA3 & A549
MR P ARRE R,
2.2 TGF-B1 3t A549 gHfak KRR K CTA BRI RIEWFT
TGF-B1 il % LRz ampta A I, mife ik 2R iimiA= 1,
ARSEG FIRATE B B2 R 20 ng/mL ) TGF-B1 4b3 A549 41

J ARG LA K B, HEE 4 S 1 ng/mL, 5 ng/mL,10
ng/mL, 15 ng/mL,20 ng/mL ) TGF-B1 4t FR4H A 48 /)N 46 il
A549 I & CTA FEik1EML(El 2), 7T LIFE 5] TGF-B1 X A549
AN HAT B B PR B AE R, IR R [V B TGF-B1 /EH T
MAGEA1,MAGECI ,MAGEA3 |y % i 3 L ¥ m , {2 %t
HCA661 FFATrrE FIRFER , JTFhEE TGF-B1 W EMITHE T
JRAE R I .
2.3 LT Z5Ht AS49 4RAR CTAs FRiZHIZNE

RRWE, R4, ERE, B B R RFTIa 1 20K & H
HFbIT 259, VLS AR AR, BERE o 5 F 40 T- &
VEER . GRFBHE, R4, S0, Gtr B, IRIEI0H Ab 3
48 /NI, AR T B AN 3(A), A SRR L A AL B 40
M B EMAT, WHRE L EARINESARATNER,
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Wi R LRI TR, A K s R TR e TR T
WE 3(B), FRE, R, SRR, PR RFETA T LA
LI 259 Ab B AS49 4R & 48 /NG CTA ik B4 A 3
(A), FFEILEX MAGEA1,MAGEC!1,MAGEA3 [ 2 588 1F
TE LA HH B T U8, (B4} HCA661 fFRIAEANENE , HoAbfbyr 25
Y%t CTA [FIRTCFEM o T PN [F]ve i 3R 52 LU FR A ¥ AS49
45 W€ HCA661 Kk il an &l 3(B), & M H X HCA661
FEARVAENRANE N A VR PE

Ny N Yo

U N G

v §J & g
QQ%’;‘”SJ&*:&%
g9 &Yy TSSO

1 & 9 #h CTA £ A549 4R R I RIATE IR
Fig.1 Expression file of 9 CTA genes in A549 cells

3 itig

AR Mt s NSO AEZ AW I, SR & TR T
BORWC B s A 3R LG iRy T a1
IRYTAT SR TG, CTA VR UT 483 & S I 6 4 S PE Bt SR 7E
ZPRZL SORIR A e A b 2Rk (HAE IE F 2l 2L i B AR
T2 IR A P AN s iR S AN o i T AR TE A AR SRR 40
Bt (HLA) 43R K L - S2AU B B R AF7E , BT LA CTA 75
HE TR G E AN S X 1 A A AR B A AR AR VR R O, R
Hi CTA 78597 F B et F b UM g i, 2 —FhAg
BB IR T . SR CTA ik ay2s SR T HoAwgeia
VIRINEYE 38

Ak KK - (transforming growth factor-B, TGF-B) /&
J& T — 4T A IR RS 240 AR K RN A A i TGE-B M KT
TGF-B Refdi 1 H 1A 4 AN 2 Tk A e ik, FE R A R A
F(EGFE) [RIF AR RIS AET |, R Jo T 24 240 i 1o R A A R i
PAFEHR P AR BTy, IFOk A Kb 8 B (5 il A
o TGF-B J& /1 B4 AH Rl alAH T A9 /3F A9 12.5 kDa i
ANl T BREEE SR XA, TGF-B1.82 F1 B3 ThfeAHL, —Hk
SRk, TGF-@ it [i) 7SS 5 10 40 AR SRRV FH T X b B i
ZRAMRJE VR A AR I IV o MUK Z B An s8] 43 i AR TG
PRIRASH TGF-B, b5 T 4z B i/~ 4 TGF-g /KLt
Bk A0 B B oA, LT B A b R A B P R ORR ) #]
TGF-BmRNA. T4k &I TGF-B Xt A 194 4 43 b Ao 92
It A EZ R IR TR,

G R H AT R A, RN, 2B, B B L IR

The value of OD450nm

Pt

Cell culture time (h)

407bp HCA661
422bp MAGEA3
421bp MAGEA1
631bp MAGEC1
452bp GADPH

2 TGF-B1 %F A549 Zf#k CTA EEFRIEMIET
TGF-B1 438 A549 J5 CTA RIXER , NEZREHINT :RALIEH)
A549 #Af; 1 ng/mL £B;5 ng/mL £H;10ng/mL4H; 15 ng/mL£E ;20 ng/mL 22
Fig.2 Effect of TGF-B1 on the expression of CTA genes in A549 cell line
detected by RT-PCR
Effect of TGF-B1 on the expression of CTAs in A549 cells, groups: left to
right Untreated A549 cells; Treated with TGF-B1 ng/ml; Treated with
TGF-B5 ng/mL; Treated with TGF-B 10 ng/ml; Treated with TGF-B15
ng/mL; Treated with TGF-g 20 ng/mL.
FEIH AN R A AR A R L FEAE A S R T
TEABFFE T, FRATFI AL 2R AS49 #ATHFTT, AS49
A fe i DJ. Giard 55— 58 & Byl & HEU P RS
FNRYUA IRATE SexT i 4 R AS549 f CTA (RIBIE AT
TR R, 45 R B OR7E A549 4 il & h MAGEAL,
MAGEA3,MAGECI1 fl HCA661 faE ik, 452 HCA661,
HAE DP RGBT, SR E AL T X Pk, e pakih
T AS49 M R , EA 5% T B2F 45 A fE 0, 1 E2F
T P AR ST P S T2 W R 0 B ) A 2 T B, T 8 i
7+ HCA66 1 1Efiliia i ity 7 7 1 AT H 2 5 3
AT 2L TGF-B1 #il ¥4 A549 41l iy 48 /N J5 & 1
MAGEA1,MAGEA3 1 MAGEC1 ¢ %35 Jc B & 28 {1k , {1
HCAG661 FIZRIAA FT I, 78 TGE-B1 7EE 7t i 40 4 58
AR P T HCA661 9315, HCA661 S Fkl TFDP3, Ji
DP FJEHEE N 51, HAg# 5 TFDP1 Al TFDP2 384+ HY)
454 E2F il B2F 955 65 50 40 A 8 S0 R , Eni
Tl AR ARG AR X A ESE TGF-B1 7R A2 K v Y
VEFRSRAE 7B AR5 K o AT 1, TGF-B1 1565 TGFB R2
455 JBINE B 5 55 TGFBR2 BEAR AL, )5 Smads 7Rk 0%
AT R S AN, I RE A A S W,
P2 5200 TGE-B {55 8914 T, TS 250 19 & Az (2 TGF-B1
TE IR A 1 FIH B Be L T A IR 40 i i A= T, BTl
TGF-B 5 MR B U1 C R A TRt — L RIS AR SEIR A SRk
F , TGF-B1 4l HCA661 Y33k #E1ni il E2F &5 [ A% 5%
P, AT BB e IR 1 B B0 — AR T B AR
BeAh, FATE M 1R TR 8 S R )T 5 S
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GADPH
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Annexin V-FITC
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407bp HCAG61

3 LIrEaeat AS49 gtk CTAs FRiERIETT
A FFLIT AL AS49 4RAE 48 /BT S HRBA TS 2 BAMERTER b LR o IRITIAE d F40 ¢ EMEE T RFILE, WITHWMAIE AS49 /5
CTA RizER, NEZESHINT MR, RFLLE , 740, EHE, FIBR, KITAE ;B ARRERELES AL IE AS49 BlEETER,
a BAMEXTER,b 0.001pg/mL, ¢ 0.01 pg/mL,d 0.1pg/mL, e lpg/mL, f10 pg/mL, RERERZILELLIEE HCAGH] RKiklER,
Fig.3 Effect of chemotherapy drugs on the expression of CTAs in A549 cell line

A. Apoptosis of A549 cells after treated with five chemotherapy drugs in 48 hours, a. negative control, b. Irinotecan, c. Etoposide, d. Carboplatin,

e. Taxol, . Epirubicin, effect of five chemotherapy drugs on the expression of CTAs in A549 cells, from left-to-right groups as follows: control,

Epirubicin, Carboplatin, Paclitaxel, Irinotecan and Etoposide; B. A549 cells apoptosis after treated with different concentrations of epirubicin, a. negative

control, b. 0.001 wL/mL, ¢. 0.01 pL/mL, d. 0.1 wL/mL, e. 1 pL/mL, f. 10 wL/mL, effect of Epirubicin on the expression of HCA661 in A549 cells.

AS49 AR T, BRITAEANIEIE Tl R b CTA B9 Rk AR b1
Bl AFSERIN, AS49 20 (0] 2 3% be B AURK, iy oA P A4k
IT Y U 25 RS o R R B — R R B T 2 1Y
T2, BRI FZU N R LR ATl ik A DNA XS
FERIRTA P, T 5 DNA G5k )2 R B 4008 s 2 %) &0k , 2l 4h
Jitl DNA (955 S AN 2 il il B th B EEAL . S T35 g 240 M o
09 FRATIR R [RI R & () 6 5 L AL 33 AS49 4T 24 /NI &
. MAGEA1,MAGEC1,MAGEA3 [ 3235H W W9 T 9, mi
HCA661 F)Fik WA H A W1 A8k, X 02 T HCA661 S A
Fﬁﬂﬁ”?ﬁﬁi’%itKETUﬁ/\E@ﬁﬁ, PR SR 2 kA
P9, 534N HCA661 (G EFik , (HHAENS 454 E2F ik E2F
Ed AKT {5 71@%1J§J¥Eélﬂﬂﬂdﬁtﬁﬁﬁﬁﬁ, M B R R L B
AT

ARSI 38 X i A R AS49 Al CTA Rk IRER
5T, I TP s 35 4 Fh CTA  fu35 MAGEA1 ,MAGEA3,
MAGEC1 F1 HCA661, Hrh HCA661 1 4 35 & 40 M i 1~

R R S R PE A . PR it — LB CTA 13

ﬂ#”ﬂlﬁ%ﬂ%m?ﬁﬁﬁﬂm [ A6 HCA661 1E il R iz

W50 7 BT B T A AT
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