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— Abstract
Background : MAGE and SSX genes have been recently discovered as number of cancer/testis antigen, which are
showed useful potential for anti-tumor immunotherapy and tumor mark. Expression rates of MAGE genes are disclosed
in many cancer cases. Study of expression rate of MAGE and SSX genes in same time in lung cancer cases are rare.
We studied about expression of both genes in sputum of lung cancer patients simultaneously.

Material and method :Total 75 cases of patients studied, control group was 32 cases of benign lung disease, 43 cases
of lung cancer patients were divided into two groups of non small cell lung cancer and small cell lung cancer groups.
Patients sputum collected before treatment and extracted mRNA and identify MAGE genes and SSX genes by nested
PCR method. Expression rates of both genes werestudied according to cell types, gender, LN metastasis and cancer stage.
Results : In benign lung disease cases, expression rates of MAGE and SSX genes were 40.6% and 37.5% respectively,
and was 12.5% in both genes. The expression rate of MAGE genes is higher inmale patients and expression rate of
SSX genes is higher in female patients ( p < 0.01 ). Expression rate of MAGE genes in NSCLC group was 61.8%,
and this is higher than that of control group. In squamous carcinoma, expression rate of MAGE genes is 76.9% and
this is higher than that of adenocarcinoma. Expression rate in adenocarcinomaand small cell cancer are lower than
control and squamous cell cancer.Expression rate of SSX genes in NSCLC group is 17.6% and is 11.1% in SCLC group.
It is lower than that of control group. Expression rate of SSX genes is lower than MAGE genes in lung cancer cases
and not found any relationship of expression of between both genes. No significant gene expressions between gender
was observed. The present study suspect lymphnode involvement and cancer stage influence on expression of both genes
in this study, but not significant statistically. Co-expression rate of both genes are 14.7% in NSCLC group, 11.1% in
SCLC group and 12.5% in control group.

Conclusion : MAGE genes are more applicable to diagnosing squamous cell cancer than SSX genes, but it's role seems
to be still lim-ted to additive as a mark, because of expression in benign lung disease cases and lower expression rate
in small cell carcinoma and adenocarcinoma. Not found any relationship on both gene expression in this study.
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HIskzle] Aol A Melanoma Antigen Gene(MAGE)®} Synovial Sarcoma on X chromosome (SSX)2] &

Pl Aol Zo] Woldrk! FAe FF
HAoA Fo3k H9EES sl X F7FX|Melanoma

Antigen Cene(MACE)>”, GAGEY, Synovial Sarcoma on X
chromosome(SSX)™' 5 206471 2] agle] WA AL o]
& MAGE= 78 & 2484 e 54 aLsk Fdo= o
3 ST Y o] o el TR, 127 o] 3]
TR =™ o]F MAGE Al-6 27 28 &
FollA] vl A Fo] B AR HuHy Yk
SSX& Eout SFof|A] 1831 FAA o] Ao Fofgitt
3 HZER Ao H2 FF-g g &Sk
3w om SSX 1-970A] 97 o] A2 g o] 9l
T WA ot #Qke] okl = ofF BiE|A| X
b Rio] goh Y MAGES} SsxfAke] ArE o)
FE GAA FHEAEA NS (reverse
-polymerase chain reactin: RT-PCR) 2.2 -§-# =} o] o}&d
2 77 Azshe wilo] olgslolA shenl oby Fu
o] 5o} ZAEO|AE F8ol w1 W WEst B
ekt ohshth et 7k e BEAEA
(common primers)E ©]-&3l= %9 7l7]2] o} 9 A]
WA & o]8-8le] oj8] ¥ PCRe}= ZAHT W= ZHA|
Ao g2 FHAe HAS AT o HEE wgt

_Hil:]’ g"_:_]:]_.4,12,14,16)

transcription

Rold.

Ag ¥y

1. A=

Ao FH-Lsr wAeA 2003 9€ 1YFH
2004 3¥ 10971 FH-#et 571U oA A s
g 32} 75 E AA| AT e R ST
P A#L 573+13.9940]m FH 32 854 A A 224
ol o o]F Hxr} 5782 HIFAH L 57.8+12.964]
ol oz} 188 2 HHA#H-2 56+ 17.0M Tt #H Y &
A 43| 2 Hit 938 60.7111.6940]H o]F HHA
FQFE 268, Aol 8HE Fate] WA ESEo] 349
olm, 2MZEUFL FFAH 6244864019 9 o]

xoezs FAHZES 2 dd, 7|3RGHG 2
354 A3k 33k R (HAAH L 51241148445
AT Ao Z St Table 1).

Table 1. General characteristics and expermental groups

Total cases(mean age£S.D. yrs) 75 (57.08%14.12 )
Male(mean age +S.D. yrs) 57 (57.68+12.96)
Female(mean age +S.D. yrs) 18 (55.17£17.38)

22~85 yrs
Lung cancer group 43 (Male: 35, Female: 8)

Age range(yrs)
Malignent cases

(mean age +S.D. yrs) (60.7+11.73)*
I NSCLC  group 34 (6024+12.49)
(SCC+AC)
1I SCLC  group 9 (624+8.60)
I Control group 32 (Male: 22, Female: 10)
(Benign or

. (512+14.84)*
inflammatory groups)

NSCLC=Non small cell lung cancer SCC=Squamous cell carcinoma
SCLC= Small cell arcinoma

AC=Adeno carconoma S.D : standard deviation yrs : years
P<0.01 NSCLC group VS Control group
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A% ALHe oFW 5 ARE Fol 19w
o R Aol A5 AEgs] R RNA BE 58
Al AAIE = e Wolth o] & 7HeFs] 7lsstd
50 ml Aol RolE Age] 35 ml AE
HZA(Guanidium thiocyanate, Triton X-100)& ¥

A Edketel s AstARITh Magnetic
bead(AB-gene, Epsom, UK) 150 (7.5 mg)S H3}%

Aol Y 087 AL SN YA the

L100rpmell A 287F  dAlEte]  dEsde Wi
AHAO R magnetic beadE  F-FAIAA  1.5ml

Aldaor Sk 43 AFT v AHAE
A ASFAL magnetic beaddl] ATE ik &
HE4AZ o ol5 70TolA  1400rpmo 2 10
st FRE EE9e A Aldded &3
biotin®] AEE oligo (dT) 20 (10 pmol/ #D 3 =
g dak A A 150 wE A7) Al
F9 3t} SMP (Strepavidin Magnetic Particles. 10mg/ml,
Roche  Diagnostics. b 8]
A71L BEEAS AAT vs E9E it
S FYhste] 37CAA 1087 ¥HgAIXITh SMP
AF NS Fdste] 33] AlHstaL A o7 SMPE £4<1
s ASqs AAS i Eelaikrt S
< 32 SRTE 20 Wl 7Fste] SMPE FAIR ths
T0CoNA 227 WH-gA1A mRNAE &= 3t

e o o

E%r:iHU—lﬂ

Mannheim, Germany)Z

T

-—

(2) 9" AKReverse Transcription, RT) % nested PCR

o AHReverse transcription)ol] €] 3F cDNAS] $H4 5X
RT buffer 3 . 10 mM dNTP mix 1.5 /£, MMLV & ZlA}
84200 U/. Promega USA) 0.5 . RNase inhibitor (40
U/L Promega USA) 0.5 1, 100 pM oligo dT primer 1.5
ME PCR tubed] o] RT-mixtureE WETH
RT-mixture®] mRNA &9 13 13- 7}8F 5] mineral oilS
Fh-g "ol AL 1087 FAt) o] A g
L2TCAAM 6087F dAAFste] cDNAS FAstal o]
cDNAE U=} PCRY| ©]8-3t3th

(3) MAGE Al-6 §-#=}o thst 9=} PCR
GAPDH(sense:CGTCTTCACCACCATGGAGA,
antisense:CGGCCATCACGCCACAGTT TE A3
mRNA7} AgH oz Fed e g T MAGE
Al-6 genedll T3 PCRS Al&&tdth WA 10X PCR

buffer 3 20, 25mM MgCI2 1.8 4, 10 mM dATP 0.3/,
10mM dGTP 0.3 4, 10mM dTTP 0.3 g, 10mMdCTP 0.3
0, 50 mm sense 2 antisense primer 0.25 f, Taq
(5 U/, promega Co,USA)025 E
FHF fAFe] 25

polymerase
st o7l FRFE ¥
EA 3k PCR mixtureE THEUTE PCR mixture S
PCR tubeol] il of7]e] AL REGES 5 o]
3519t the mineral oilS 182 Wojralal PCR
71A (Cetus 480, Perkin Elmer Co.,USA)d| Yol t}2-9]
ZA2 =2 Cl/C2 common MAGE primerE ©]&3F 13}
PCRE A8ttt WA 94To|A 587 7HEdst &
04 CollA 30%, 57ColA 45%, 2TCoA 45%2 1
cycle® 3&}o] 35cycle HF2A]A cDNAE FEA|F O™
HEHom  T2ToA A A8t PCRE
S 3IATHTable 2).

Se&

Table 2. Common primers for MAGE 1-6 by nested RT-PCR
MAGE

Oligonucleotide sequence

Common

1 sense CTGAAGGAGAAGATCTGCC

2 antisense CTCCAGGTAGTTTTCCTGCAC

3 sense CTGAAGGAGAAGATCTGCCWGTG
4 antisense CCAGCATTTCTGCCTTTGTGA

(4) MAGE Al1-6 2l th8t nested PCR

A2} PCR AHeS S/HTE 108 348  nested
PCROI| AFg-stdth. 43718k wkel 2ko] PCR mixture]
3]4 g PCR 4HE 2 hs} SF5E 3 03 7FskA T PCR
Aldo]l  Zoif= Al mineral ol 1HE
Holre AL PCR machineol] ¥o] th-9] AL = C3/C4
o]-83t] nested PCRS  AAISIATEHA
94TColA 587 7H9st F 94TCeA 30z, 57ColA
45%, 2CAA] 45%E 1 cycle2 3} 35cycle HFS-A]A
cDNAE  TEAZIOH  HFHOZ2TA
x5l PCRS 353}tk 1% agarose gelel PCR
S HEFS A719%T F AP FAUV

transilluminter) & ©]-&3}od A2}t

primer&

5ES

(5) SSX 1-9 ¥& AEAE |83 1,22} PCR

94°C 30%, 60C 30%, 727C 30%E lcycle & 3o 25
cycle WHSAIA DNAE SEZAIZ O™ 72TCol|A] SEZF
Hex 7l & kg ety 23 PCRES 12} PCRAMHES

DW= 109 343 & o] PCRA= 2 o]l DW3 0]

o= A&l mineral oil 1HE&S Y-S § 94ToA
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HIskzle] Aol A Melanoma Antigen Gene(MAGE)®} Synovial Sarcoma on X chromosome (SSX)2] &

2R 7rE3E $ 94T 30%, 60C 30%, 12T 30%&
7

leycle 2 3Fe] 25cycleZ RFEA|FH oW 72T A 5E7F
A eted RS UMA= MAGE  whEH
L8 TH(Table 3).
Table 3. Common primers for SSX 1-9 by nested RT-PCR
55X Oligonucleotide sequence
Common
Ist set
sense GTGCCATGAACGGAGACGA
Antisense GTCTGTGGGTCCAGGCATGT
2nd set
sense GTGCCATGAACGGAGACGA
Antisense TGTTTCCCCCTTTTGGGTCC
(6) SAA 2
Aol MAGE A fFA%FeF SSX 1-97-312k
e FAE  foAdel dEide x? testE
ARSBFALL p<O.05SY ™ FAISE frolido] e FoeRE
stk
4 3

1L AggdE % Al e H4 9%

AA 754919 B AHL 57.08 114124101903, oF
durd HY x 438 Hg 9F
60711734011, BI9FA T 32819 Ha AF
S512+14844124  ¢F 954 A=l XZjo|r}
ARTHP<0.01). Bl ZH UF 3489} DM E HdF
9] Atololl= AAE HGF SAfolA oF 24 A=
o] 7F BktH(Table 1).

73
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2. g2 HgA A oA 2] MAGE 1-6 ¢ SSX 1-9

frAxe] 23

HIQHd th&t 328 & MAGE 1-6 {3A F89E82
148 2 43.8%0)2H, SSX 1-9 482 FHEL 84
25.0%°]014], MAGE7} SSXH Tt} & SAES Hth
4 AR 2R FAHELS 4FZ 125%019 FU
o] 2 2o]Z Kol et MAGE 1-6 47k
UFELS HAE= 11EHE 50.0%, A= 382 30%0]H,
SSX 1-9 4AA FHES IR} 0.1%, ARfIHE
60%°19Tr. MAGE 1-6 1A= 9AolA], SSX
19842 oA (P<0.0DoA =7 YeERtH(Table 4).

fr

Table 4. The expression of MAGE 1-6 and SSX 1-9 in
non-cancer control group
MAGE 1-6(+) SSX 1-9(+) Both(+)

Male” Female™ Total® Male” Female® Total® Total

(T=22) (T=10) (T=32) (T=22) (T=10) (T=32) (T=32)
Positive rates 11 3 14 2 6 8 4
% 500 300 438 9.1 60.0 250 12.5

*P<0.01 SSX 1-9 male VS female

T%%=0.863 P=0.537 Male MAGE VS SSX
TX?=0.833 P=0.650 Female MAGE VS SSX
$X?=0.066 P=10 MAGE VS SSX

o
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@ ¢ & MAGE 1-6¢} SSX 1-9 §-AA1e] B4
H A E #3485 MAGE 1-6 §43

213482 61.8%°)10 3, o] =
Zo| M= 202682 76.9%01H Ak 1/8%)
27 A ESE 9dF MAGE 1-6
2 393 E 333%°|Atk. MAGE 1-6
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A1 ARl (p<0.01) ZE] 3
Z7H(p<0.008) §-2Jg z}o|7f
PF x| Hlste] 2.5]H
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Table 5. The expression of MAGE 1-6 and SSX 1-9 genes
according to histogic diagnosis
Number ~ MAGE 1-6

SSX 1-9

Groups of patients +(%) %) +%) %)

I NSCLC group 34 21(618)" 13(382)" 6(17.6) 28(824)
Squamous cell carcinoma 26 20(769) 6(23.1) 4(154) 22(84.6)
Adeno carcinoma 8 1(12.5) 7875 2(25)  6(75)

I SCLC group
Small cell carcinoma group 9 3333)° 6667 1(11.1) 8(889)

III' Control group
Non-cancer benign or ) 14(438) 18(562) 8(250) 24(750)

inflammation

NSCLC= nonsmall cell carcinoma
SCLC= small cell carcinoma
*P<0.01 MAGE 1-6 NSCLC VS Control
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4. BPAERF FA )4 MAGE 1-69} SSX 1-9 A2 &d

A2 2 5 HEAEYS 268

e g st MAGE 1-6 £&x9) SSX 1-9 &A=t
HHES AEE B4F dides MAGE 1-687
JMHEL 268 = 1982 73.1%01H YR Fd=

147208 70%, A= 5/68] 83.3%2] xfo]ZS Ho|H, SSX
19§82 FEES 208 F 48 = 154%01H A=
15%, A= 16.7%= Ho|al Tl MAGE 1-69} SSX 1-9
FAA FdEC] Hkl= felAdol $IATt (Table 6)
(p=<0.922).

Table 6. Positive rates of MAGE 1-6 and SSX 1-9 in
squamous cell carcinoma

Male Female Total
MAGE 1-6
Positive 14/20" si6T 19/26
% 70 833 7.1
SSX 1-9
Positive 30T 6t 426
% 15 16.7 154

X*=0392 P=10 Kappa=0.1 P=0.531 MAGE 1-6 VS SSX 1-9
Tx?=12.379 P=0.001 MAGE 1-6 VS SSX 1-9 of male
Tx’=5333 P=0.080 MAGE 1-6 VS SSX 1-9 of female
§)(2=().417 P=0.646 MAGE 1-6 male VS female

1x2=0.010 P=0.922 SSX 1-9 male VS female

5. I5Fd o] BN MAGE 1-69 SSX 19 #2421

Uk Aol7k 9 Nzt N, W7] olgel dgaa
208914 MAGE 1-6 48 ZdHES 10208 =
S0%°)FL SSX  1-9  {FHR WHEL 3/200=
1%l er] P mEel Pl AE 17
A0m, Aoba o] FelA ol ATl werA
WAL Aol 7k YLK Table 7.

Ao

Table 7. Positive rates of MAGE 1-6 and SSX 1-9 in the
cases of lymphnode involvement

Number of Number of

positive(%) negative(%)
MAGE 1-6 10(50) 10(50)
SSX 1-9 3(15) 17(35)
MAGE 1-6 and SSX 1-9  1(5) 3(40)

6. 7o & H<t Ao H
Het Wrizt g8 3z} 34dolA] I 7]l sket
-V W72 do= o] MAGE 1-69F SSX 1-9
Al FAHES AT MAGE  1-6
W7o A 15248 2 62.5%°] 2L,

FAANA = - Ee
M-IV Qe HrlolA 51082 50%e] FHES

sl AMAo 2L 58.8%2]
FAHECIUE SSX 19 FHAANME I B
7)o A3248| 2 12.5%0193, M-IV A8)E 7oA
310812 30%=2 719l & g FAEO]
7o 9492 gl TtHTable 8).

20/34¥8 =

Table 8. Positive rates of MAGE & SSX genes according to
confirmed cancer stage

Sage MAGE 1-6 SSX 1-97

Positive(%) Negative(%)  Positive(%)  Negative(%)
[-1 15(62.5) 9 3(12.5) 21
m-1v  5(500) 5 3(30.0) 7
Total 20388) 14 6(17.6) 28
"X’=0.455 P=0.704 Tx2=1.487 P=0.328

Table 9. Co-expression of MAGE 1-6 and SSX 1-9 in lung
cancer

No. of positive cases(%)
MAGE 1-6 mRNA gene SSX 1-9 mRNA gene

CO-expression

NSCLC 21/34 61.8% 6/34 176% 534 14.7%
SCLC  3/9 33.3% 19 11.1% 19  11.1%
Control 14/32 43.8% 8/32 250% 432 12.5%

No. : number

7. MAGE 1-6%} SSX 1-9 & 3 @&

Fig. 1 Electrophoretic nested RT-PCR

analysis  of
amplification products with common primers

Detection of MA GE and SSX mRNA in the sputum of the
lung cancer and control patients.

M: Sige marker GAP DH. Lane 1-12. Expression of MA GE
and SSX are noted in lung cancer.

H3tA}tol A MAGE 1-69} SSX 1-9 F-# 2} R
FeE Bl A7t Al 1 HIAAESE $7) ollA=
53482 14.7%01 Q3L Al I A EH Y At A=
1992 11.1%9] SPES Yveplled, A I+
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HIskzle] Aol A Melanoma Antigen Gene(MAGE)®} Synovial Sarcoma on X chromosome (SSX)2] &

ol 43282 125%2] FEES Bl Al I, HoUAE, Hx 228X, diAEe d3A
Al M=, 223 Al M9 F2 A0l ATHTable 9). AESoIth Aol meEtd = dAE7t 2FEA e
T AL, Bfefo] o] SHRHER AxgTE Aol

Iz F Jow, F7H R sto] GAE wiEe] At 2 F
Jer 13 Agdr AdEe 50% HrolH 33

kel Abggel Az sAe Byow Fopew  AMTE THW WM AWES SMIE T G

Jlom XEgH F L AF7AE &d HAAE ) B7E H Y 3kxte] AHARIA HY JAEELS H]-Fat
o5t wpo 2 AmEo] stor) Ao m oA Ay A aoIAE 2% AEelvh e A= 84971
5T 497t Bom az g AREe Zopp /MR T AR A s Aake] ARele
wa g7e Bl ohys Awem 2 24T olgshs W Ag AxFe B
FARTE =4 LB 2540% ooz aAtw HpREE0gL Fel g o) gahe W Eo] o ARbe
Ao Ao ML Siusbsd dsvp  OVSTh AESTS Dol AL olgsldleh. MAGE
st 2o mh 9geE yelm, sa O MUY ez AYY ol E M IS
NEB O 150 wuke] WET 9k AR6] A7) se] 27HA] o]-f = Awstar 9tk MAGE= CTL(Cytolytic T
nxoz olet EAel yHEoZ o3 A= sk lymphocytes) S & 4= = FPUSZ MAGES] 4+
A AA7= 2GS tEe] dgEm ol

A 5eH Am AR 2AE sEE AgEAw o4 A AR
[}
&

Aoo mas Aad Adez AgE)s ag 0 A=l CTLE A2 £ v dok ExdE 9]
#Hore] B 7] WA 28 A oF T0%<] Elyel E-0]A] 0 72 A MACEE 232 ALst
AANES AL 5 Yo}, gt 27] WAL PR mas oo JWE - EEEA w7 Rl e
screening®] APRES wEx Eady Fdb Qe SolAo] Utk Azte7] wiEolth. 28y MAGE
Ao Age] Wk zaﬂi 27 WAL ook mapay AR WA RS ASTF 7RSS A 2 )
IP o= American cancer societyol]A & 7 ¢12 ¢l Aedoldvtd efm] B el Fge] b Fay
AAS A5y oA, WA w B} oF mApe} A58 Gile olFAE Aoy A= &3]
7o fEe wpe malste]ol 3 AJ™o o 9k BEA oA Eattke A&e] ARk Asfolth d7del
st L WA F shbt A9 me wn QA AW MAGE A de wHe
AEAAARl  BA AEsHom wet Mme  Aael Aol sAlsa WA el wwt
AZsl= Wolth PCR WS olgate] Ag me  HEAL 4T T vl gdes & 7 Aok ol¢
71BA AZA RN TN 7+ FL 53 g fdApe] B0 MACEE el 39 EAx=A SAE 79
Zomo]2 7AALSHE o T o}H L 72xo] =X SR FEjoluy sSX= @AM = P EE el itk
ore Aol ATe 57 A AHOZ MAGEY SSX FAAES R% multigene familyo]| 22
el B4l adolth ARg olgw Aae  MACE AR el EAlske K mE A B
o AEY ATk olfEo] gtom, 7 ghome O D TOEE EFIAL I T AS HolE 127] o3
Mg A d F 93 we AR ARy o FOA ST croname Yo 20 AA5H2
ghEstel AAE S den ArMIE 7138A7 Qgol walA Yok SSX fHAE & §F ol
AARY A1 AP Hste] 110 S 10 ojgz  18Y X FAAS] Aol Bofdiri Az nag?
AFsTe o Aok Age AHd= wyoze ole, 1-9W17kAe] 97je] LT FHAR FA
zwml Adoze Te Ans de 4 gxw WL FAA SIS AR B 2o

o)) H 0 F SuAF]= HhHo] o] AlLEIL. WYL o}8 3} o] vaccine-bases WY X8 A WA
AAAZA - Bse WREeR Saccomanno o453 QIth ™ MAGES} SSX f2lAh 318k WA

BEADE 0|28 Ao ALLE I E st Zrstw S FALRE HAHIL glow 7w o= A
2] 4%} propylene glycol o] EREG Agaplw oo oNE EHel e AeR Aot gl
si). AZFUs AZARORZE F Ay, 718X o] A FFIY HZole o= Fd 2H M=
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A oAyt shA] A239 235, 2008
Ak A=Le] Ao MAGE 1-69}F SSX 1-9%
Ao AEgt ol fr= AR FAF B /AL gl ol A
7193t E A3 EAle T 22 AT complex class 1
molecules©] ofH B QF Hel X85 9|5k of&o] & &
NE 7HsA wEolth T3 MAGE 1, 39} NY-ESO-1&
oln] peptides ARg-ste] IelA AlFHE v glont
SSXof| tisiAle Hare nprt glch
MAGE f321e] 49 F9FYF SAX T Ta =
HAS B S g}\{-ﬂ] olgat AL oI} kA =9

o N
Wale dle s
3}

Yepa

¢ =2lgh 7ot Xﬂx}%ﬂ H]
431 Al 1L, tiRetedls A4
#7244, 957 anthracosis -2 2 gko] E%Hoi AT
Z2pe] ATZA T MAGCGEE 7R ZHd o] 40.6%, SSX+=
37.5%0.2 ZALE T o]# e thRTe] A= o7
59 AdE 59 A3 roE uj$ e Fo|d
Azt A7ZtE Sl HAES] 7)3]7F Eojo & Aot
o 572 9ol Yo ZE= npested RT-PCRE)
%, AA Ao B F A= RNAY
9 7193l A1 dysplagiath
T A AskaL Ak A A=
Q1gk 23 o] X =% At
T3 AR HA
3 AZETE MAGE fd%1¢]
promotor ¢ W CPG sites®] Ehmethyls}ol]
o] FolAm g ofxz] mul opzt A3 <]
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