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1. RNA #hiHH

Total RNA i RNAzol™B (Biotecx Lab. Inc.
Texas, USA) ZHwTHHL .

2. cDNA D&

cDNA &, ZBKFIC R L 7z total RNA 5ug, 200
U SuperScript™ reverse transcriptase (BRL, Gaith-
ersburg, MD), 5XH-RT buffer (BRL), 0.0I1M
dithiothereitol, 0.5mM dNTP, random hexamer #»
5% 520ul DRIGHRICTER L., BRI0GEOR
42°C5043 8 incubate L, 90°C 5 SFREIhnEE, Kohas
L.

3. PCR

EBIL 7 cDNA 2T PCR #1T-7:. cDNA 2
uly, 0.1ug oligo-nucleotide primers, 0.025U Taq
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DNA polymerase (Promega, WI, USA), PCR Buffer
(Promega), 10mM MgCl,, Z 11 Zh200uM & dNTP
P57 525ul D RIEFR % B v, thermal cycler
(Perkin-Elmer Cetus, Norwalk, CT) & 794°C5%>
i, BHERG (94°C30F S, 57°C30%bRS, 72°C90
B 2409 A 7 MT o 7o, BBRRIGZ72°C1553
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Fatkiz 2> C MAGE mRNA OFEB %5 50 UK
SU7RER, MAGE mRNA OS5 % 30 7 s 240l
B K562% £ O NALM-6% B oxtE & L, MAGE
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MAGE gene family ®x. 27 > 2iZ sense pri-
mer . 5-AGGAGCACCAAGGAGAAGATCT-3, =
7 Y ¥ 3 K anti-sense primer : 5-TTGCAGT-
GCAGACTCCTCTG-3 #g%E L7z (Fig. 1). 207
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family @5 5 MAGE-1, -2, -3, 4, -653¥E3T2 2 &
VRRETH B,

B 7’o54~—%1 7227730
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72%, RNA #HFFICBA L7 genomic DNA o
MAGE gene 28 PCR ICTHIES N Th, 2 DA >+
YOWAORERTEVZ £ 5, mRNA » 5 &K
L7z cDNA 226 OHEIREY E RBI %2 D0 2 Z L 3T
RN

72, RIGOMUE & UT{T - 72 Bactin ¥+ 3 7
ZA4~v—ld pactin DL 7 YV > 21 sense primer :
5-AAGAGAGGCATCCTCACCCT-3, =7V > 31
anti-sense primer : 5-TACATGGCTGGGGTGT-
TGAA-3 #&EE Lz,

5. BXUKE

PCREM% 2% 7 Ha—A 5V ETERREHL,
Ethidium bromide i T#@E LB L 72,
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Fig. 1 Structure of the amplified MAGE gene
family. Exsons are indicated as open box. Arrows
represent the primers used to amplify MAGE
gene family cDNA.
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6. PO3EETEYDRR

R UBELEH YT, 1X¥HE L LT monoclonal
antibody DO7 (Novocastra Lab. Ltd.,, UK) #Hw
1o AR LE R (SAB &) 217- 7.

BB, HRET 5 HRKREENAE R BRI
KN, METERETIE " REZAWEREKS %
RiB*EECHELRL,

#wOR

REEFAES & ORI L 725 L RNA ZH#H
L cDNA &5 LT PCR (RT-PCR &) #fTv, &
BREISFIF106] (66.7%) DEEMHRIC MAGE gene
family OFH 23D 7- (Fig. 2). HbhoBLKEKEHICE
WC119bp DB DN F XA mRNAWHEK T 2
PCR IREY DFELET % B MAGE gene family @
FHHERLT WS, 194bp D 3> Fid RNA B
BA L7z genomic DNA 2 PCRIZ Lk > CH8iE s T
WwaZERRLTWA, ERHL, #2, #3, #4, #7, #11,
#12, #13, #14, #1512 Bv>T MAGE gene family O ¥
HETDT.

IEFEREEH I MAGE gene family OZEBIE3 0
otz (Fig. 3).

FIRFIZIT > 72 Bactin T3 IEETAHR - 5 RERSHER &
BIZAFT 4 72> ba—n (H,0) DAHL5TRIE
BRIz,

SERE 21T > 72 156ER 2 Fi2/R T (Table 1), fE
Bl NIRRT ETE L LB % 5> 72, Squamous
cell carcinoma 13fl, basaloid carcinoma 1 #,
adenocarcinoma 1#I® 5%, Squamous cell car-
cinoma D{E3EAEIZ MAGE gene family OFE 34>
ROERBH oz, B, U v oVERE, #iIREE,
D U NEIERE, TGN CER B
Motz £, FRHICRET U7 po3 B FED O &
MET RN BB BED 2 o e,
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Fig. 2 Expression of MAGE gene family by human esophageal cancerous tissues
and control cell lines detected by reverse transcription-PCR amplification.
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Fig. 3 Expression of MAGE gene family by human normal esophageal tissue
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depth
case | age | sex | location |histology . of ly | v
invasion
#1 61 M EaEi well a2 11
#2 68 M Ce mod a2 1)1
#3 72 M EaEi mod a2 2] 2
#4 71 M Imlu well mp 111
#5 65 M Im por a2 20
#6 61 M Imlu por al 2,0
#i 65 M Tulm BSC sm 1)1
#8 | 69 M EaEi mod a3 3|0
#9 68 M Imlu mod a2 210
#10 57 M Im well a3 21
#11 58 M ImEi mod al 210
#12 | 62 M Ei por al 201
#13 | 37 W Im mod al 1]1
#14 | 66 M ImEi por a2 111
#15 75 M Ea MDA a2 210
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Table 1 Clinicopathological analysis and expression of MAGE gene family in esophageal cancer

post op.
survival
time (months)

= 10/alive

= 11.1/alive
Liver, LN* 9.4/alive
LN* 39.7/dead

= 26.9/alive
MDST ‘ 17.4/dead
LN**, liver 13.8/alive
= 12.2/dead

= 21.8/alive

= 2.0/alive

= 1.0/alive
MDST, liver 20.8/dead
LN** 2.9/alive

= 3.0/alive

= | 2.0/alive

location of
recurrence

p53 MAGE
expression | expression

I+ + + 4+

I+ F 1 1 F+F 1 + %+ %
+

+ 4

+

ly ; lymphatic invasion, v; blood vessel invasion, n ; degree of lymph node metastasis, well ; well differentiated squamous

cell carcinoma, mod ; moderately differentiated squamous cell carcinoma, por; poorly differentiated squamous cell
carcinoma, BSC ; basaloid- (squamous) carcinoma, MDA ; moderately differentiated adenocarcinoma
LN*; cervical lymph nodes, LN**; thoracic paraesophageal lymph nodes, MDST ; mediastinum

PCR #% F\»72 mRNA v~ cHEf L 7. RT-PCR
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cDNA GO BB ICHER khr o I L 2R L TW
%, 8517, PCREEICBVTRIEL k2 BEh M S D
BAYIC X 2BEE D 2RE T 5 72 o8k L R
PCR #fTo/ca X F 4 7av va—n (FEEK) i3
MAGE-gactin & 4 ICRMETH D, ERBEFHSD
BA otz Z ERRLTWS,

bhbhOSEIORET 5 BEBIZ B THI66.7%
DFERIZ MAGE gene family OFIR2H 2 & L #h
Mol BREE b B EEREORE TIZFEY
CHEE, bbhEBERICBVTOEVEREESH
T5ZLEFHL, REES MAGE % & 5\ 8%
BRMEEEONRERD DB L2 FRT I LNTE
7z,

MAGE gene 2353 L T 2 iz 8T, MAGE

gene I — N9 23EBQRX Y07 7 —ERTR7F K
LAY & 1L HLA class I 23 F £ a8 Ui
HICRETENS, ZD HLAclass] 4 F EciBran
7: MAGEEHHEORTF R THLY v 75—
W2 & o TS h, MlaFEs THROFE M ThI
5, LdL, $RTDO MAGE EHHEDRTF K15
NTORD HLA class [ 5 F L #EE UAIRREESE T
MEEFEETEX 200 TIER Y, Fl2 1 MAGE-3%5
HREDBE, MAGE BHSYIBI SN TE L _FF K
D> % FLWGPRALV W) 920D 7 & /B ok
57F PN HLA class [ 3 FD 35 A2 S LY
RESZHETHR2FHT 2 2 8 ®/EShTL
518).

B3 5 MAGE 2 & b W= Cit, 278
FHLAcClass I 0B 2 H o UDTARTE X, SHb
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B2 T, MAGE gene family 12 & 1 572 5 5 A5HT
[EEMaiE st T WA % 6 5 - RS R AE W
EORERTIT 2 AATREME S RB & L7z, MAGE gene
ERIET 2 LOIAV e NIAFEMFNFECLY
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Expression of MAGE Gene Family in Esophageal Cancer

Masutsugu Fujita, Hiroyuki Naitoh, Nobukuni Terata,
Masashi Kodama and Kyogo Itoh*
First Department of Surgery, School of Medicine, Shiga University of Medical Science
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MAGE (melanoma antigen) gene family, including MAGE-1, -2, -3, -4 and -6 genes that encode the
human tumor-rejection antigen recognized by autologous cytolytic T lymphocytes, preferentially is
expressed on many tumor cell lines as well as fresh tumor cells of various organs such as breast
carcinoma, lung carcinoma, and gastric carcinoma, but is not expressed on a panel of normal tissues
except testis, placenta, and skin during wound healing. We tested 15 surgical specimens of esophageal
carcinomas and observed MAGE gene expression at the mRNA level in 10 out of 15 cases (67%). The
results suggest that MAGE antigens are an approriate target molecule for specific immunotherapy in
substantial proportions of patients with esophageal cancer.
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