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(Director: Prof Susumu Kagawa) 

SUMMARY 

Interferon-induced expressions of HLA class I and class II (DR, DP, DQ) antigens on 

human renal cell carcinoma (RCC) cell lines and bladder cancer cell lines were analyzed by 

flowcytometry. 

Class I antigen was present on all six different RCC cell lines and the expression was 

enhanced with IFN -y treatment except one cell line, Caki-2. Although no RCC cell lines 

expressed class II antigens without IFN-y treatment, the treatment induced the expression 

of DR antigen in all cell lines except Caki-2. DP antigen was induced on KPK-1 and KPK-13 

with exposure to IFN-y. On the other hand, bladder cancer cell lines studied showed surface 

expression of class I antigen and enhanced expression of class I antigen with IFN -y 

treatment. However, IFN-y didn't enhance the expression of class II antigens on any of 

those bladder cancer cell lines. 

The minimum concentrations of IFN-y to increase the expression of class I and DR 

andtigens on both KPK-13 and ACHN were 4 IU/ml and 100 IU/ml, respectively. The 

incubation time with IFN -y to get the maximal expression of class I and DR antigens on 

KPK-13 were 36 hr and 48 hr, respectively. Meanwhile, although the expression of class I 

antigen on RCC cell lines was enhanced by IFN -a, IFN -a could not give any effect in class 

II antigens. Our results demonstrate the obvious effect of IFN-y to enhance the expression 

of not only HLA class I antigen but also class II antigens on RCC cell lines. 
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i:: r ±�ll�:iiffi�tf[JJJ{ (HLA) {!) ? 'G, class I tf[JJJ{ 

fl�f c Iv c· {!)°*1�$JfcY�:::.95:ffl, L-C :t<> 9, class Ilt/[!Jil vt 

��*$JfcY�����$JfcY��tt��mGhk.$JfcYK 

95:ffl,L-Ct,,Q (Natali G, 1981). lliHJi(!)i:pv:::.vtclass 

I tf[!Jil 'i k. vt class II tf[JJJ{ �95:ffl, L -c \,, Q t {!) tJ, � 9 , 

.:. h G {!) 95:ffl, vt Interferon (IFN) tJ:. c· {!) -tr 1 I- n 1 

Yv:::.J:--::,-C����vtQ.:.ctJ>�Q (Schwartz G, 

1985 ; Nissen G, 1987). 

�$ JfcYaK�L -C���-tr11- n1Y{!)�� 

(Goldstein, Laszlo, 1986 ; Rosenberg, 1988 ; Krown, 

1987 ; Fujita G, 1988 ; Garnick, Reich, 1988 ; Sarna 

G, 1987) �. LAK$JfcYv:::.J: Q�ib*'��t! (Rosen

berg G, 1987) tJ,��Gh, tt���t,,tfe!!H!3W:!l� 

b t..: G L-C \,' Q '/.J', i-(!)f'FJIHIFf�v:::.M L-C vt�IJJ:I fJ:. 

Table 1 Induction of HLA class I and II antigens on renal cell carcinoma and 
bladder cancer cell Jines by interferon (IFN) 

Renal cell carcinoma cell lines 

Caki-1 Caki-2 A704 KPK-1 KPK-13 ACHN 

pre + + + + + + 

class I IFN-y + - + + + + 

IFN-a + - + + + + 

pre - - - - - -

DR IFN-y + - + + + + 

IFN-a - - - - - -

pre ± ± ± ± ± ± 

DP IFN-y - - - + + -

IFN-a - - - - - -

pre - - - - - -

DQ IFN-y - - ± - - -

IFN-a - - - - - -

Bladder cancer cell lines 

T-24 HT-1376 HT-1197 MGH-Ul BOY 

pre + + + + + 

class I 
IFN-y + + + + + 

pre - ± - - -

DR 
IFN-y - - - - -

pre - + + - + 

DP 
IFN-y - - - - -

pre - - - - -

DQ 
IFN-y - - - - -



,�il;�1,,. �.:. -e, 4-@:fx:,q v-.t.�M1i*'fljfcg;l*:to J:: U!ffiID'c 

1ifti*l!ljfcg;l*�c:tovt Q HLA ;1s;IJHc:xt-t Q IFN O)�IHc 

"Jl,,"(7 P --if-1 r � r lJ -�CJ:: QM:tfi"�fi--:d..:. 

�*4s J: r.J"J55i 

1. ;fm}fcg;l*

'ff�;fm}fcg;l*vi. Caki-1, Caki-2, KPK-1, KPK-13,

A704, ACHN 0) 6 i*�. !ffiID'cM1i*'fijfcg;l*vi. T24, HT-

1376, HT-1197, HGH-Ul, BOY 0) 5 i*�Jfh,t..:. 

Caki-1, Caki-2 vi. IO% '7 s-,ij·Mf.rfn� (FBS) �1Jri 

McCoy's 5A �:lt!r-e, �O)ft!!,0)$jfcg;l*vi. IO% FBS � 

1Jri RPMI 1640 �:tti!""c'�jf Lt..:. KPK-1, KPK-13 vi.r-J 

-�=:5t� C::f11+17C�WP1c�m tJ,G, BOY vi.SiA

5frh:5t� CI&Yc�*�IBP1c�m ti•G�lj..1,,t..:t!.�, �O)

Expression of HLA class I antigen on renal cancer cell lines 

Caki-1 Caki-2 A704 KPK-1 KPK-13 ACHN 

Control [I] rn [IJ lIJ [I] [][J []] W! \ []\Ji\ []J []] [2\J 
IFN-y(+) /: ':\ \ t 

! 
: .. _ \.. ..... :.._ i, 

IFN-a(+) Du [I] DJ rn DJ rn 
Fig. 1 Flowcytometric analysis for the expression of HLA class I antigens on renal 

cell carcinoma cell lines after incubation with IFN-y or a 

Expression of HLA-DR antigen on renal cancer cell lines 

Caki-1 Caki-2 A704 KPK-1 KPK-13 ACHN 

Control DDDDDD 
IFN-y(+) DD DD [A] D
IFN·a(+) DDDDD D 

Fig. 2 Flowcytometric analysis for the expression of HLA-DR antigens on renal cell 
carcinoma cell lines after incubation with IFN-y or a 
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{m0)$�;f*vt. ATCC (Rockville, MD) '/J, G{!U€r�·'.3l: 

vtt..:. 

2. 7µ--l}--1 r.:t r JJ-MtJT

�·$�� 0.25 % tripsin+0.02 % EDTA fg�t::. 

-c �-n�*HI� c L, 2 % FBS � 1Jn�IDTUiffi�

(PBS) -r:-i$t��-tr--�tf[,f.$: c 4 °C -r:· 30 :frN.J;t � -+kt.::...

2 % FBS �1Jn PBS -r:- 2 @.J?$t��' � Gt::. FITC ffl

�m"' '7 A IgG (12s:�!t.�liJf�FJr, i;ii�) �1Jnx. -c

4 °C, 30 :frN_J;t � -+!, ¥$t��T 1' µ :/ � v :/ .::i. �Ji�

� -+kt.::..�, !t.$� 1 x 104®10) 1lt:J't5si!!t � FACScan 

(Beckton Dickinson, Mountain View, CA) �;:_ -CMVT 

Lt.::... 

-�tf[,f.$:vt., tf[ HLA class I (HLA-A, B, C) tf[,f.$:

(B9. 12. 1), .to J:: r.Jtf[ HLA class II tf[,f.$:-r:· � Q tf[ 

HLA-DR tf[,f.$: (88. 12. 2) ( ::i 7- -'E ,,� 1' *, 3*010, 

tf[ HLA-DP tf[,f.$: (B7 /21), .to J:: r.Jtf[ HLA-DQ tf[,f.$: 

Cla3) (Leinco Technologies, Inc., MO) � ffl \, ,f.::... 

3. IFN t::.J:: Q�$

IFN vi. recombinant human interferon-y (Mal

linckrodt, MO) "i tc. ft. natural human interferon-a 

(tELt��' ::k�) ��ffl Lt.::... 

IFN-y • 500 IU/ml "i t.::..vt. IFN-a • 500 IU/ml �� 

1JnL, 48 �rs,�ffLf..:�t::.-tr-*HJ�tUovtQ HLA O)jf; 

m�il � F ACScan t::. -c Mtlr Lt..:. 

� IBN O)a!!t*�tt·��*�tt�* 

IFN-y O)•i!t*�ttH'U!ti""Qfc.ilbt::. KPK-13 .to 

J:: r.J ACHN �Jfl1,,, IFN-y O)·)!t� 4, 20, 100, 

500, 2500 IU/ml c ft. Q l 5 t::.�·�q:it::.�1Jn L, 48 

�Fsi�•�O) HLA class I .to l r.J HLA-DR :b'[!Ji(jf; 

mO)�ft,t;:.--:J\,,-cMtJTHr-:dc.. � G�::., IFN-y O)� 

Fsi{t{�tt�.7,..Qfc.ilb�::. KPK-13 �Jfl1,, IFN-y � 500 

IU/ml O)a)!tt::.ft.Ql 5t::.�•�q:it::.�1JnL, 3, 6, 

12, 24, 36, 48, 72, 96 �Fsi�O) HLA class I .to l 

r.J HLA-DR :b'[!Ji(jf;mO)�fr.t::.--:J\,,-C�W�rr":) tc..

A Expression of HLA class I antigen on bladder cancer cell lines 

T-24 HT-1376 HT-1197 MGH-U1 BOY 

Control [K]Qf;[JQD [I]

IFN
-
y(+) 

[]] LI EZu DO[]] 

B Expression of HLA-DR antigen on bladder cancer cell lines 

T-24 HT-1376 HT-1197 MGH-U1 BOY 

ControlDDD

DD

IFN
-
y(+)

DDDDD 

Fig. 3 Flowcytometric analysis for the expression of HLA class I Wand HLA-DR(B) 
antigens on bladder cancer cell lines after incubation with IFN-y 
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1. ffmi.*81M!!:t*:to J: U!ffiID'cmi.*81J12!:t*v.:.�vt Q HLA ¥em

:t.; J: r.J IFN O)�W

ffMii.*81Jfc!!:t*-e:·viffi!i9LH�0).*8J/fcg:t*--t�-o.:. class I tit 

�OJ�!Jit.J,rebb G :h, IFN-y 500 IU/ml �1Jo x. -c 48 

llijrai!1}�-t Q.: c K. J: 9, Caki-2 �� < i"�-C O)'f,f$j 

M!l)fcgf*:-c· class I titl]{jem0)�5ib•�bt G:ht::. (Fig. 

1 and Table 1). HLA class Iltiti]{O) 5 �. DR tit}]{ 

n�@�WLk'r-fmi.*81J12!:t*�nEO)$jfcy:t*Kt¥emL 

n,t;.-/J•0 t::.b\ IFN-y 500 IU/ml ��jJQ L, 48 B�%j 

,gjH�.: c v:.J: IJ Caki-2 Hi< 'r-fmi.*81J12!ttv.:. DR 

m�OJ�mt.J,���:ht::. (Fig. 2 and Table 1). DR tit 

u,���.nt::..*81JfcY:t*O)q=i-c·, 1-1c A,c·--t�-c0).*8JJ12! 

ti\�ltvc�{t L f-:0) vi KPK-13 O):J-;.. -c· � IJ, ftt!O)ttv.:. 

11.lt�l¥.J?} < 0)�1i.*81J12!1.J,HtE L k. -15, DP tit}]{ vi 

•�•O)tt@�n-t�-c0).*8JJ12!tt�acA,E¥emL-c

\,,f;.-/J•0 t::.b>, IFN-y � 500 IU/ml �:JJo--t Q c, KPK-

1, KPK-13 -c·¥emt.J,�i!J � :ht::. (Table 1). it::. DQ

m�OJ¥emvi IFN-y 0)�1Jov.:. J: IJ A704 v.:.O):J-;..bf

tJ,tc�bbG:hk (Table!). Lt.:b•0-C, class Iltitl]{

0) 5 ti, IFN-y v.:. J: Qrem��ffim'.t.J•lli t �" ,0) vi

DR :tf[Jj-c· li 0 t::..

-"JJ, lffiID'cmi.*81J12!:t*-e:·vi class I tit)]Hi--t�-CO)$ 

Ml!f*:vc�!Ji L-C :to IJ, IFN-y v.:. J: IJ ¥emt.J,�5i � :h 

t::.. LI.J, L, DR titl]{�1i$Jl2!vi HT-1376 v.:.bft.J,v.:. 

A 
HLA class I on ACHN and KPK-13 

10000 

-o- ACHN 

--+- KPK-13 

� 
ii 
C 

• 1000 
u
C 

I 

0 

'3 
"' 

100 

0 4 20 100 500 2500 

Concentration of IFN-y (IU/ml) 

HtE--tQt.J;, c·O)JffiJb'cmi.*81J12!:t*v.:.�1,,-ct IFN-y v.:.J: 

IJ�5i�:hft.b•0k (Fig. 3 and Table 1). it.:, DP 

titJJJHi HT-1376, HT-1197, BOY v.:.¥emL-c\,,Q;0> 

IFN-y v.:.J: Q�5svi�;h,f, DQ titl]{�¥em L-C\,,Q 

$J12!:t*vitt. < IFN-y v.:. J: 0 -Ct �5i � :hft.b•0 t::.. 

� Gv.:.'f,f$J12!$iv.:.�vtQ IFN-a 0) class I tit/j� 

J: UDR tit/jO)jemv.:.xt--t Q�WH�W Lt.:. IFN-a

500 IU/ml ��1Jo L 48 �rsj�Jf--t Q.: c v.:. J: IJ, 

IFN-y IP.I� Caki-2 �� < --t�-c 0)$�:t*v.:. class I 

O)jem0)�5m�rebbt::. (Fig. 1). Lb• L, DR tit/j¥e 

mv.:.�L-Cvi, IFN-y cJi::t.rl'J, c'O)'r-f$i.*81JJ2!ttv.:.� 

1,,-c t ¥em��� L t.rt.J•0 t::. CFig. 2). .: O)ffi� vi 

DP, DQ titl]{v.:.�1,,-ct1P.1�-e:-�0k. --tt.rb�'r-fmi 

$�:t*v.:.�1,,-c IFN-a vi class I titi]{O)jemv.:.x-_t L 

-c IFN-y c IP] l.:@*��--tt.J,, class Iltitl]{¥emv.:.vi

� < �-L t.rb•0 k.

2. IFN O)tlffi'.-tRHii • �rsjlRHii@*

'r-fmi.*81J12!:t* KPK-13 c ACHN �ffl1,,-c IFN-y 0)

1\t'.�:S:v.:.J: Q HLAjemO)�{t��WLk. class I tit 

I]{ viffi!i9l1�0)tt,t�� t--t�-c 0)$JfcYv.:.¥em L-c", Q 0) 

-e:·, ¥em0)�5i�1li'J't5mffi'.0)�1t-e:-�L. DR titl]{vi 

¥emt.J,�� � :h td�1i$J12! 0) iUir-e:-� Lt::. (Fig. 4). 

class I titl]{vi, KPK-13, ACHN ct v.:. 4 IU/ml c�!o 

,m-v.:.{J.£tlffi'.-e:·¥em0)�5mt.J,re2o G:h, 20 IU/ml !.JJ:O) 

tlm'.'1:'7
°

7 r - C ft.0t::.. -15, DR titl]{vi, KPK-13 

-e:·vi 4 IU/ml -e:·¥em Ui t:2ib, tlm'.lRHiivcjemt.J,� 

B 
HLA-DR on ACHN and KPK-13 

100 

.!! 80 

'ii 
CJ 

! 60 
-;; 

8. 
0 

40 

Q 

!! 
C 
Cl) 

20 CJ 

0 

0 4 20 100 500 2500 

Concentration of IFN-y (IU/ml) 

Fig. 4 Dose response curve of the expression of HLA class I (Nor HLA-DR(B) on renal 
cell carcinoma cell lines. ACHN CO), KPK-13 Ce). 
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A B 
HLA class I on KPK-13 HLA-DR on KPK-13 

10000 100 

.!! 80 

� u 

·;; Cl) 
C 

� !! 60 

.5 ·;; 
0 

Cl) 1000 
u 

0 C 
40 Cl) 

Cl) 

0 c 

B 20 

100 0 

0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96 

Incubation time (hr) Incubation time (hr) 

Fig. 5 Kinetics of the incubation with IFN-y on the expression of HLA class I (A) or 
HLA-DR(B) on KPK-13. 

��h 500 IU/ml -e�tt*11J�O)Jt�ii•ftr�H:.t.i: IJ, 7c 

nUJ:O)•,Ji'.-ev'l:v'i7' '7 r - c. t.i:: 0 t::.. ACHN -c:-v:t. 

100 IU/ml -c:-:femii•�� � hvi Cilb, 500 IU/ml -c:-ft 

� c. t.i:: IJ, 7c nUJ:O)•,Ji'.-c:-7' '7 r - c. t.i:: 0 t::.. 

if.::., IFN-y K.l IJ class I m�0).7,,.-C:'fJ: < DR m 

�b�c.lv���L0)*11J���ttc.�6ff�*11J�a 

KPK-13 �ffl\,,L HLA :femsmJi'.O)�BiJITT�1���w 

Lt.:. class I m�O):femv:t. IFN-y 500 IU/ml �1Jo1& 

�BiJ��-t�<��L, 7chU1&:femv:t.��-�� 

6 t 0)0), 51 �wi:��ilb Ghf.::.. -15, DR m�v:t., 

IFN-y 500 IU/ml fit�1& 24 lli¥Faj-c:-:femii•f2ilb Gh6 

l :'.> r:_t.i:: IJ, �tt*11J�O)lt�ii•ft::k c. t.i:: 6 0) vi 48 lliJFaj 

1&-c:-� IJ, 7cnU�vt:femvt�����Lt.::. CFig. 5). 

:=t�m•��vt�a•�O)�&&�Km��&m� 

*f.::.LL\,'0. C.hi-c:-1,,,61,,,6t.i:e. rJ:&:tt�m-c:

HLA class I .to l r.f class II m� O):femii•�W � h L

.to IJ , %c r:. class II m� vi IE m J:&: �ev:t.jm m :fem� h

fJ:\,'ii', IFN �fit�� 6 c u:.J: IJ � < O)J:,&:tt�m

*11J��]IDK.:femii,���h6 C c.ii•*��hL\,'0.

4-@J, �tRl'fJvc IFN O)fr:�fit�ii>1[�t.i::ff� C.' 7c?

-c:-t.i::H};i]ID'(;�0)*11J�a� ffl 1, 'L HLA 0)9em c. 7cn�c

)(;j-�6 IFN 0)�-�;:_---:)1,,L�WLt.:.

�am, IEmff1*.*1H"!f J:&:�Cvi�ilb GhfJ:\,' HLA

DR ii•�< O)ff�ti8vc�ilbGh6 Cc., ff�*1!l�a 

ACHN .to l r.f KRC/Y vc.to1,,L IFN-y 0)�1Jovcl I) 

DR m�ii·���h6 Cc. �*�LL\,'0 (�ffi, 

1990). �� O)�W Lt.:ffmi*1!l�a-c:· i Caki-1, KPK-

1, KPK-13, A704, ACHN -c:-Jp]�O)M*�ffin,6. 

c 0) cc. vi IFN vc l 6 DR m�O)���;:_ l IJ ff�*1H 

�O)�&�ttii-�i IJ @:±O)�&*�lr5tt1�-c:-� 6 J:iJ 

fjgtt �lF� LL 1,, 6. L ii• L 4-@J�W L t.:*1!l�a�� 

L �;:_ .to 1,, L DR m� ii•��� hf.::. :b vt-c:· vitJ: ii• 0 t.: 

Cc., class IIm�O)? 'b, ftp,O) DP, DQ m�O):fem 

ii• DR m� C. vi�tJ: "> L 1,,t.: CC. viff�*11J�O)-ffi 

vcl IJ �&�ttii•�t.i:: IJ, �ffivc)(;j"� 6&�ttii•-� 

-c:·t.i:1,,riJfjgttii•75x_Ghf.::.. -15, 4-@�WLt.::.!ffiID'f; 

�*1!l�a-c:·vt DR vt� vtv'l c.1v c.· :femii•f26b G n f, 

IFN-y �Cl 0Lb���nt.i::ii•0t.=. CO)jij{fP]viDP, 

DQ m�vc.to1, 'Lb Jpj�-c:-� 0 t.:. C 0) J: ? t.i::, ffmi 

*1!l�a c. !ffiID't�*1!l�a�c.tovt 6 IFN vc l 6 HLA 0) 

:fem��O)��vi, �!;R-C:·O) IFN ffiit;0)1[�tt�&� 

LL 1,, 6 P}fjgtt t 75 x_ Gh6 ii\ �!;R,WU�c.tovt 6Mli� 

&v:t.1 '/ !J - p 1 ot '/�@O);J-1 r tJ 1 '/���5tr 

t.i:: c.· 0) ;t- -:; r r; - !/ ii•ti*1E �;:_��LL .to IJ, in vitro 

O)M*ii•7c0) i iMr.f"'J < t 0)-C:·v:t.t.i:1,, c. ,'!3,:bh6. 

-15, ff�*11J�a� ffl \, ,f.::..Ji'.1tffftt�c "'J\, 'LO)�

W-c:·v:t., IFN-y O).,Ji'.ii• 100 IU/ml -c:-�.nvi class I 

.to J: r.f DR m� 0)9em � c. i �;:_��-c:-� 6 C c. ii•lF 

�ht.:. e. r �C.'!o\,'L IFN-y-8X 106 IU/m2 
� 1 lliJFaj 

ii•vtL ,¢,1Jiffff Lt.:��. .rfnm'q=i.,Ji'. vi.fit�� T00:1& 

ヨ
G: 

考 察

百

Cl. 

0
・
匁
曹
自
陣



t;:� 200 IU/ml c :®:::k@:�� L t.::.f&�c��tJ,�c{E;r 

-t 7.) tJ\ JIB N'.� L t.::.�ir�cv:U50-200 IU/ml �cf* 

0.:u,-r:-�0c �.h--Cl'Q (,J,JIIG, 1987). Lt.::.tJ> 

-?--Cffmi}l��O)�·c L--C IFN-y �ffll,t.::.�15-�c 

ft, N'.�W:lrajtj:iftlfntj:i1lm'.� 100 IU/ml tcf*"J.: c tJ, 

JiJ{jg -r:· � 0 . 4-@10) �LW:-C:· f'i class I v'i:1* 0) JG m, 0) � 

�iftf[1lm'.-c:· t �6() G.h, L IJ, t �1lm'.-C:· t 95m,tcx;f 

i"l.)�1'5UvH�6()G.hf, it.::. DR m1*0)9em,��tJ, 

100 IU/ml -c:-��6() G.ht.::.. �m;,:i�O)lfn7¥ftj:i IFN 11 

!l c �mi$�1*:tg:'.ffl:7¥ftj:i IFN 11lt�.f:O) ii lt� 

i"l.).: c v-1-c:·�fJ:1-,tJ\ 4-@0) in vitro O)��Ja!JfH:t. 

itfzO)�-C:·O) IFN-y O)*'Rf.51ttcxt-tM!�lll�l�J!9( 

l n, 0 liJ�lttJ•� :tG.ht.::.. 

ftl!JJ, IFN-a 0)�•3W*vi±X1UfO)v'[Hffijlj�'$f.5 

ttc class I v'i:1*JGm�s9i�:fl'Lt.::. CTL ($��'$It 

TY / /��) f.slt0)�59i0) 2 --:)0),;. 1J =-�-A tJ,� :t G 
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l±lLtdfUi�J:§1,,--c*'&&�{t.�tcl I) class I 0)95 

m��W Lt.::. c.: 6, 1*95:!l-C:·v:t. 15 %�c class I 0)95 

m,t;,ilJx�� L --Cl, t.::. tJ,�;Ji$:!l -c:· fi 50 % c l I) ��It�;:_ 
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c.: 6, class I (HLA-A2) 0)-�-t 0�mi$�t.:vt 
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