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�� �����MAGE-2��, �	
��
���� 4����� HLA-A2��� CTL����

�� !, "#$%&'()*� !'+��*,. '+�-, 4 ���&./ 3 �0 HLA-A2 
�

/123456, �7���89:; CTL<=)*>?, 3�@4563��&AB89/<:;C

D� CTL<=. E	FGHIJ ! CTL��, KLM�NO�&PQ&R7STUV3WX)*$

Y, Z[A\]^_`%&a(b3'(�c, defBO�gh�� CTL ��.i/1g3=	j

k.

��� CTL ��� � HLA-A2 ��� � ���	
� � ����� � 
�

��������	
��
�������

��. �
��������, ����� �!"

�(major histocompatibility complex, MHC)#$
�

��%&(antigen presenting cell, APC)'(���


�)*, �����
���+,�-�.#/, 0

12 MHC-34)*56�
�����78%&9

� T %&(cytotoxic T lymphocyte, CTL)�:;, <

CTL ���
=>?@9���-ABC��#/.

CTL ���+,�DEFG�� APC HI�J
�

K? MHC )*�L�!"�, MN MHC )*�O

GP
�KQLRS�!"�TL$CTLUV#/

�BW, XYZ�CTL'[K\S�]�^_. 2`

aCTL'[�\Sbc/"LdeIfKghij

Mkl$mbnop, D+bKq"g CTL rst

uvwxyz , {�tu|}~���de�Y�

?��. ���, ��a
�'[K���6���

��, de��?�� MHC-34)*���q��

l� [1~5], ������w�, 2�e*��P)*

�����B���U�[6], �j� MHC-3-
�K

!"���q�������yz ¡ CTL '[�

¢£¤¥L$¦G.

=>
� MAGE-2 $§
�=>
�, �¨©

ª>�«¬­ 70%�'­[7], XY�1®=>�Z«

¯X,°�'­(±: ²³=>´µ%&¶�)[8,9]. ·

�¸¹1§
�¬'­�º³=>?»¼½¾

>[10,11]. MAGE-2#$=>�¿ÀÁÂ2���ÃÄ

�Å
�, ���ÆÇBÈ. MNaMAGE-2� CTL

'[wx\S , aÉU1���bK�ÊË«C�

ÌÍ . Visseren �� [12]Î\SÏ HLA-A2 56�

MAGE-2'[ÐK 112 ~ 120 aa KMVELVHFL, ÑK

157 ~ 166 aa YLQLVFGIEV, �HLA-A0201ÒjMn

���Ówxtu , UÔ{ÕÖK��Ó×-��

��, Ø�ÙE�ÚÛGRSÜ�, Ý����OG

ÞßU
�à�áâ«ãä�åæ , M<¢£·�

ãäça��=>%&� CTL '[èË«Ôt�Ì

Í. é¢£êæ2`¢£�UÔ�HLA-A2)*q"

K�ëì, Øq")*íîïð, �ñÏò/���

��yz HLA-A2 56� CTL '[�·|}. ò/

N|}a 4 Öóz=>
� MAGE-2 � HLA-A2 5

6� CTL '[wxÏíî?\S, ôõD+Kq"

tu?�öß÷ CTLrstuwxuå.

1 �����

(ø) bKùú. bKùúz/ûjùüýPe

�jùq"þ��� 4Ö ¡'[[13]: MAGE-2(112 ~
120) KMEELVHFL, MAGE-2(171 ~ 179) PISHLYILV,
MAGE-2 (220 ~ 228)KIWEELSML?MAGE-2(271 ~

279) FLWGPRALI, 1� MAGE-2(112 ~ 120)Îåt

$ HLA-A256� CTL'[.

(�) bK6Æ. bK"L� ABI 431A �bK

"L��wx. c/Á� Fmoc üý, ¥�	
, �

�
c/ 2���. � Explore100�����©��

��� , ��¬���©��(RP-HPLC)\S�° ,

��©�/���/(LC/MS)�S�ÁbK�)*e.

(�) HLA-A2.1)*Pþ�'[bK�)*íñ.

�/ Insight��_�� Discover 3 í�(c/ CVFF

��), a��MAGE-2� 4ÖÐKP HLA-A0201�

!"�wx)*���íî. HLA-A0201 �� !

Á���"#���q�$æ% , ÐKí�T��
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/ Bioploymer í�a��q�$æ%��'[Kw

x�j
&'<(. )Öíî+,*±Û�+wx:

],, h HLA P-2m .S, �/ô/Û01(steepest

descent method)aÐKwx 2000� ���, 23/

456°1(conjugate gradients method) �ã7G

e RMSn� 1 kJ8mol−18 nm−1; 9:, �!"�;

<��= 0.75 nm�>)*, Ø.SHLA!"�a>

)*wx 2000 �Ge �, 2?	>)*@�2�

>)*P"#�@��¯"A�äB; 9�, aC�

DEÛ�!"�� 298 K�FSÚ°Ûwx 20 PS�

)*�����, GW�H#/c/ 0.95 nm�IÀ

J(cut off). ôõ���Kq"L$±MN�O ǴW

#/G�PW$�.

(Q) Kq"tu . c/�R�Kq"tu [14],

],h 1S106Ö T2 %&(T2%&$ HLA-A2T��

T, BUV%&WI>%&X2TAPYZ, Ó[
��

\]AG�Y^, ¦/�¢£
���+,? T%&

P MHC-3)*��H��, ���_`a���b

�c, Jécdefgh3Hi)/j PBS, 800 × g

kl 6 min, mn 3�3, vP 10 µg/mLo�K 37p

4qr 4 h. qrs�%&/j PBS, Xtkl^_

mn 3�, �u 100 µL BB7.2WI>%&vw�x�,

jy 40 min. PBSmn 3�3, �u 100 µLz{°$

1�100 � FITC-|
� IgG(}�~�����ïð

«5��)C�, �j�qr 40 min, mn3���

%&�(FACS, Jé��l���Hi)�����

��°, �� 488 nm. 2��� T2%&�:
$�

�a�, T2%&��´:
$��a�.

q��S , �ä����1��KKP

HLA-A2.1)*�q"��, �j�ö[�bKP T2

%&'( MHC-34)*�q"¦�1'( MHC-3

4)*�'­e��, Õ�q"�R., T¦��7

� MHC-34)*�b. q�2�����°$��

�Á, 2���$(FI)#$�e�Á, FI > 120�S$

ózKP HLA-A2)*QLRS!"�, FI < 120�

SbKP HLA-A2)*¯QL!"�[15].

���$(FI) =

T2

−
−

�������� 	
������

������ 	
����
× 100.

( ) %&9tu. c/Á�� 51Cr {¡tu[16].

],)kö;¢�Ö£%&(PBMC)Eë¤¥¦-§

¨©�)=�6°kl1)k, �öEëvw, vw

jz/ 1640 � 10%ª«¢x. Å%&z/ LB373-

MEL(�¨©ª>%&�, MAGE-2, HLA-A2 T�.

J¬òY Ludwig =>¢£c Marchand ­®¯°).

vwjz/ IMDM � 10%ª«¢x . ß÷ CTL,

PBMC �)k3�9 2 X)�/ 4 ÖÆzK±7(10

µg/mL), 23²³ 7 d ±7 1 �, 4±7 3 �, ±7

XY� IL-2 50 U/mL. Å%&Á´, hÅ%&µ°¶

)7 1S106Ö/mL�u 100 U CiNa51CrO4, 37p, 5%

CO2qr 90 min 3, hÁ´s�Å%&2 1×104Ö/

100 µL �u 96 ·¸. hà�%&)�*�àÅ¬

100�1, 50�1, 25�1,12.5�1 �uÅ%&�, ²·

100 µL. a��z/¹BKHBVc18-27FLPSDFFPSV

±7à�%&º( , =>%&�ôdrsc/

2 mol/L HCL, �{¡$Å%&�vwj. h 96·¸

37p, 5% CO2qr 4 h, kl3»�x� 100 µL, γ ´
$��S¼½$(cpm).
51Cr§
{¡¾ =

cpm cpm

cpm cpm

−
−

��� ��� ��	 ���


��	 ��� ��	 ���
× 100%.

2 ��

2.1 ����

���¬���©��(RP-HPLC)�SKóz

K��°�� 90¿2�, ���/\S"LK�$

�ÁK.

2.2 ����

À 1$K'[K�Á�q�íñÀ, À�ÂÃÏ

MNÄj P2 P P9 [��Åq"Æ� B, F ÇÈ, P1

�j
ÄjÉÊ MAGE-2(112~ 120), MAGE-2 (220 ~

228)? MAGE-2(271 ~ 279)���Ë�Å�Ì-�Å

C�, < MAGE-2(171 ~ 179)Øâ«ÍÂ��Î�Å

C�. TCRq"³[ P3 ~ P6�«¯XQ��ÍÂÌ

-� HLA-A2PbK!"��'(, MNÄj P2, P9

� Cα @��Ok)�$MAGE-2(112 ~ 120)1.987 nm,
MAGE-2(171 ~ 179)1.784 nm, MAGE-2(220 ~ 228)
1.873 nm? MAGE-2(271 ~ 279)1.792 nm. À 2$K

'[KP HLA-A2)*�q"À, ±À 2cÃ, KK

��Z� HLA-A2)*�bKq"Æ�.

2.3 	
��
��

' 1�ÂÃÏKKP HLA-A2)*�q"L$.�

2.4 ���� HLA-A2 ��
���

��� T2 %&'( HLA-A2 )*'­¯RS,�



� � � 48 � � 15 � 2003 � 8 �

www.scichina.com 1649

� 1 4�������
������, ������, 	��
��, �������

� 2 HLA-A2.1-MAGE-2	
���
����

���� HLA-A2.1�α1�α2, 	��β2����
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� 1 MAGE-2����� HLA-A2.1�������

����� �� ����(P2~P9)/nm � !
Van der Waals"

/kJ#mol−1#nm−1

$%"

/kJ#mol−1#nm−1

&"'

/kJ#mol−1#nm−1

MAGE-2(112~120) KMEELVHFL 1.987 7 −2256.20 −209089.70 −185132.00

MAGE-2(171~179) PISHLYILV 1.784 5 −1876.50 −204096.30 −180821.00

MAGE-2(220~228) KIWEELSML 1.873 7 −2179.00 −205903.20 −182932.00

MAGE-2(271~279) FLWGPRALI 1.792 6 −2017.10 −204765.20 −181809.00

���������	HLA-A2
��
�, 	��

������. � 3���������� !"#

$. � 4�� 4%&'�(�) HLA-A2
�*+,

-.(FI), 	/ MAGE-2112, MAGE-2220 0 MAGE-

2271  1) HLA-A2 
�23+,, 425* FI(FI

> 120), 6 MAGE-2171 781) HLA-A2 
��


+,, FI = 106.

�

�
�

� 3 ������� !"#$%

M1�()*+,-, FL1-H�./ FL10123 FITC45�

6789

�

�
�

� 4 	
���� HLA-A2&'���"#(�

2.5 ���� CTL ��

&'�(�9� 3 :;< HLA-A2+=>?*

PBMC, @ABC� CTLDE3F, GHIJ* 51Cr

KLMNNO, P� 5Q�, 3%)HLA-A225R0

S*�(�MAGE-2(112 ~ 120), MAGE-2(220 ~ 228)

0MAGE-2(271 ~ 279) 1@A23* CTL3F, �

T��42U5*VWX, Y3TZ[ 100�1 \,

T��VWX
][ 71.2%, 74.4%0 68.2%, 6

MAGE-2 (171 ~ 179)7^2@A_`�*CTLa�,

�T��VWXb[ 18.5%.

� 5 	
���)* PBMC+,-�� LB373-MEL

�./0

3 ���

�(c�) MHC-d
�ef�
*g,hi

CTL��<a*jk. Liml?[17]mn HLA-A2
�

o9+p, qrsHLA-A2
�2UtR0S*CTL

�(u�[vw, mn
�xyz{p|� CTL �

(�)HLA-A2
�*g,h*}~+p. GH�	

p�
���, HLA-A2 
�*���+,�* 6 %

��/, 	/����n*i B, F��, 
])��

�v P2, P9 +,, CTL �(�%���v*��[

1.5 ~ 2.0 nm, �,��+p*c��q�[) HLA-

A2 
�2Ut*R0S. ��
��S���*�

� [18], �Y� S¡¢£¤�g,h*p�¥�¦

§¨1�©ª*«¬p�, GH� MHC-�g,h«

¬¥�p�
�, �`­®�) MHC ¯���GH

°±�n²³k0´klµ�¶�n�·
��*¸

], ��¹k�nº#, �F
��*¹k�n1»

º¼, +,7º½¾.
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¿ÀÁmnÂÃÀÁ��, �MAGE-2* 4%&

'��·�
�xy. ÄÅ¥�p���, 4 %&'

�/ÆMAGE-2171* P1�vÇ�ÈÉÊVË�, 	

ÌÍ�+p �Î, �,HLA-A2ÏÐ��(�*¥

�p�. �ÑÒ�+,MN�`, Æ&'� MAGE-2

(171 ~ 179)) HLA-A2
�È1UtÓ+,, 	Ì&

'� ) HLA-A2 
�ef�
*g,h. �Ô�,

c�) MHC-dÕ
�+,\Æ����vÇ� P2,

P9�, �vÇ� P1��jk�n, Ö P1Ç�Â×É

ÊVË\�1c�)HLA-A2*R0SØt. �
�

�S�ÙÚ, +,� 10� 48Û��&'�g,h

³k.*ÜÝ²c�) HLA-A2
�¯�*Þß�n

*Üµ²Van der Waals1*¢à0+,á1�*â5

 Aãg,h�
�*�ä¢à . ��å	æ&'

� MAGE-2171 42©Ý*³k., 	Þß�n�©

µ, Ô�c�) HLA-A2
�*�¶�n/, ³k�

�jk�n. �ÑÒ*9�@ACTL3FMN, ��

) HLA-A2 
�25R0S* 3 %� 1@A CTL

3F, 23DET��, 6MAGE-2(171~179)7È1

@A_ CTL 3F, ç+è�ÑÒNO� MHC-d
�

)­®�ef�
*g,h, i@� CTL 3F*j

k.

¿ÀÁén
�xy)c�+,MN©êë


_ MAGE-2 *�%ì* HLA-A2 ÏÐ* CTL �(,

¦1Y9�23@A CTL 3F. p|�én
�x

y)
��S�í' CTL �(�*z{îï, çî

ï�nårso9+p*ÍÕ MHC-d
��(�*

í', ��nåÔ5g,h�
�*+p«ð.

�� ��������	
��
�������(�

��: 2001CB510001)�������	�����(��

�: 30100167).
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