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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-«, IFN-« 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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v P FEAGESHE (HLA) © 5 b, class [ #iR
Iz e A EDOEZMINCRBL T b, class IHUF
AP R AR % P AR 7o & HEERHIRR & AL - MR
FEBLTVv5 (Natali b, 1981). EEDOHFIZiX class
I HUR % 7203 class IUEERBE L T2d00H b,
ZhbDREBL Interferon (IFN) 7w EDH A + A A
VIZE > TEMiEZFHZ ENnDHS (Schwartz &,

1985 ; Nissen b, 1987).

BRRE R L CREFEY I 24 VoS
(Goldstein, Laszlo, 1986 ; Rosenberg, 1988 ; Krown,
1987 ; Fujita », 1988 ; Garnick, Reich, 1988 ; Sarna
5, 1987) ®°, LAK Ml & 2 B R Eeftk (Rosen-
berg 5, 1987) A& bh, HEHEVWNEEDRY
H7cb LTW5A, ZofEHEFZEBL TETRRx

Table1 Induction of HLA class I and II antigens on renal cell carcinoma and
bladder cancer cell lines by interferon (IFN)

Renal cell carcinoma cell lines
Caki-1 Caki-2 AT704 KPK-1 | KPK-13 | ACHN
pre + it + + + w
class I | IFN-y ER = + 3 3+ +*
IFN-« + == + + + +
| pre - - - - - =
DR | IFN-y + = - o & +
IFN-« = = = = = —
pre 2o + + u k= +
DP IFN-y - = o + + =
IFN-« - — — — = =
pre = - = = = -
DQ IFN-y = = + = = —
IFN-« = — = = = =
Bladder cancer cell lines
T-24 HT-1376 HT-1197 | MGH-U1 BOY
pre + + + + +
class I -
IFN-y + + + + +
| pre — + - - -
DR ") +
IFN-y - - = = =
pre = + + - +
DP
IFN-y - = = o =
pre — - = = -
DQ — e
IFN-y 1 o = S — =
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A704, ACHN o 6 ¥k%, BEBtistifatkix T24, HT-
1376, HT-1197, HGH-U1, BOY o 5##% M\ .

Caki-1, Caki-2 (210% v ~Bafrm (FBS) ¥in
McCoy’s 5A BT, % Dfsoiifakkiz 10 % FBS %
fn RPMI 1640 $5# c#5# L 7. KPK-1, KPK-13 ¥
BB UNKFEWRERD »5H, BOY AR

BREMiatk Caki-l, Caki-2, KPK-1, KPK-13, #%4 (BREXFWRBE) 0 bFS5 WK E, o

Expression of HLA class | antigen on renal cancer cell lines

Caki-1 Caki-2 A704 KPK-1 KPK-13 ACHN
i |1
PNy (4 . i /\
. L / - \ 1 \;
e () /\ L
Fig.1 Flowcytometric analysis for the expression of HLA class I antigens on renal
cell carcinoma cell lines after incubation with IFN-y or «
Expression of HLA-DR antigen on renal cancer cell lines

Caki-1 Caki-2 A704 KPK-1 KPK-13 ACHN
Control \ ‘
IFN- (+) \\ k
IFN- & (+) /\ . f\

Fig.2 Flowcytometric analysis for the expression of HLA-DR antigens on renal cell
carcinoma cell lines after incubation with IFN-y or «
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fh o MRk ATCC (Rockville, MD) 2 b8 %%
3.
2. 7m—H 2y —fBKT

BEFEMRAY 0.25 % tripsin+0.02 % EDTA B#&iC
THE-FHEMREL, 2%FBSHMEBEER

(PBS) THHHEE XL 4CTIHRIGE .

2% FBS #sfn PBS T2 @I¥E#H#E, X b FITC &
#;bi~ v 2 1gG (BREEWHRAN, ZHE) 2T
4C, I FRIGER, BEHEEF 1V 2y v 2 2EB
T, AR 1 X104 0 % X5 E % FACScan
(Beckton Dickinson, Mountain View, CA) & CT##T
Lie.

—%XPyufkit, $L HLA class I (HLA-A, B, O $ifs
(B9. 12. 1), ¥ X U¥%L HLA class Il Hif6 T 5 5 i1
HLA-DR #ifk (BS. 12. 2) (2 A1 %, HEF),
# HLA-DP itk (B7/21), 3 X 031 HLA-DQ itk
(1a3) (Leinco Technologies, Inc., MO) # R\ 7.

3. IFN wX 55¥

IFN % recombinant human interferon-y (Mal-
linckrodt, MO) % 7-i2 natural human interferon-a
(ERBE, KB 26EMLL.

IFN-y « 500 IU/ml % 72X IFN-a - 500 [U/m] %%
fnL, 48 RERESEE L B SMIMRIZ 31T 5 HLA 0%
B#HE % FACScan & T#HT L.

4. IFN 0REKFME - REKFEHEDHR

IFN-y OREKFE>»HR T 57-dic KPK-13 ¥
X 0" ACHN %\, IFN-y OEE % 4, 20, 100,
500, 2500 IU/ml &7e% X 5 & KHicEimL, 48
RER)E#EE# © HLA class I 35X 08 HLA-DR HRER
RoBCOWTREFZfT o7, EHic, IFN-y OFF
KM 2 2 B Tcdiz KPK-13 ZAV IFN-y % 500
IU/ml OBECA X 5 cEFERPCHRML, 3, 6,
12, 24, 36, 48, 72, 96 Bffi#¥ > HLA class I 35X
0" HLA-DR FURREROZE(LIC oW TR 1T - 1.

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

T24  HT-1376  HT-1197  MGH-U1 __ BOY
com | A [N LA
£ .
IFN-y (+) | J\ \ | \
b A o L\

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

T-24 HT-1376 MGH-U1

LA
ol I

Fig.3 Flowcytometric analysis for the expression of HLA class I (A) and HLA-DR(®B)
antigens on bladder cancer cell lines after incubation with IFN-y

HT-1197 BOY

Control
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1. BEMfatk s X OISRz s 5 HLA 5
K¥IUVIFN o

Bk T LB ALE D MR T XTIz class T #i
RoXB»3@BDd6h, IFN-y 500 1U/ml %502 T 48
BEEE T LIt b, Caki2 B TRTOBE
MRk T class | HURRBOHEE AR D Shte (Fig.
1and Table1). HLA class [I#E® 5 %, DR #E
R4 ERG L - BEMRask T S oMifakic b RB L
T ieh o fedd, IFN-y 500 IU/ml &L, 48 BfE)
EETLHZ Licx b Caki-2 »B < BiEMfakkic DR
ARDORERH,FHFE E iz (Fig. 2 and Table 1). DR #i
Er#EEIh-fiatko T, 3sAETXTOME
BRI L 7D KPK-13 DA TH b, fhokic
BB S DR AR FFE L. —Jf5, DP HUR I
FABORETIITNTOMBBKTIZREAEREALT
Witk o e, IFN-y % 500 IU/ml #pn-+ 5% &, KPK-
1, KPK-13 TREFHEhic (Tablel). %7 DQ
AROFBL IFN-y OFEINc X b A704 2o HbT
MZRD LI (Tablel). L72A35 T, class [IHR
DHb, IFN-y 12X 2 REFEHAE N R DBEL-DOIT
DR HURTH » 7.

—7, BEREMark T class [ HiELizTXToM
Rk ER LT b, IFN-y X h REAHER I N
fz. L»L, DR HURBEM AR X HT-1376 I3 0MC

A
HLA class | on ACHN and KPK-13
10000
—o— ACHN
—e— KPK-13
z
[}
:
) 1000‘J
i
o
&

100 + : ~ - —

0 4 20 100 500 2500
Concentration of IFN-y (IU/ml)

FEET 50, LoBEMNEMRKIC\TH [FN-y iz X
h 858 X h'ehv» 7o (Fig. 3and Table1). %7z, DP
BB HT-1376, HT-1197, BOY R L T\ 528
IFN-y i X 8888133 h¥, DQHEZRBEL T3
MR < IFN-y 12X » T H 858 X fuieh - .

X HIFHRE Iz S IFN-a © class [ iR
XU DR R ORBIT 5 EYHE L. [FN-a
500 IU/ml Z¥hn L 48 Fefel ST T 5 2 LIt X b,
IFN-y A%k Caki-2 #BR< TXToOMakkic class 1
DREBOEEFRH I (Fig. 1). Lanl, DR HER
BzBAL T, IFN-y LR b, FoBEMatkiz ks
WTHFEBAXFEL fehoe (Fig. 2). Z OFHAT
DP, DQ fiRIcxs W ThRAFTH - 7. TihbbBEiE
eIz 33\ T IFN-a X class [ FURDFREB T L
TIFN-y $RUBRZRTH, class [HFHEBRITIT
L EEBLItho 1.

2. IFN oBEKFY « BRMKESEDR

MMk KPK-13 & ACHN % f\T IFN-y
BE5BICX 5 HLA BEROBLERET L. class [ #1
I EBABORETH TR TOMBICERLTV50D
T, RBEOEYHIEENE(LTEL, DR HRIZ
RAVFE I hcBHMRoES& TR L (Fig. 4).
class I #iJ&1%, KPK-13, ACHN & %12 41U/ml & 3E
HICERE TRBEOMMAED L, 20 [U/ml UALED
BETSS+—¢itote. —75, DR #FE, KPK-13
T4 IU/ml TRELIZUD, BEKFHCRELS

B
HLA-DR on ACHN and KPK-13
100 =
2
8
o —0O— ACHN
2 —e— KPK-13
[}
2
S
" 40{ /
g g -
[
®
< (3]
&

0 4 20 100 500 2500
Concentration of IFN-y (IU/ml)

Fig. 4 Dose response curve of the expression of HLA class I (4) or HLA-DR(®) on renal
cell carcinoma cell lines. ACHN ([1), KPK-13 (@).
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Fig.5 Kinetics of the incubation with IFN-y on the expression of HLA class I (A) or

HLA-DR®B) on KPK-13.

BEh 500 [U/ml ThHMARO LRI TR, £
hUEDBETIZIETS + — &7, ACHN Tik
100 IU/ml THEEAFE I T LD, 500 [U/ml T&K
BLleh, ThULoOBETT S b—Ligsit.
¥, IFN-y iz X b class [ IR DHR T < DR L
Bz A ETXToMaTBY & 7 5 BiEMakk
KPK-13 # T HLA ZEBR5aE ORREE L2 R
L7:. class I HfUE ORI IFN-y 500 IU/ml Fpnsk
36 MR DI L, Fh BB LRHMEET
rhon, jlEEEBEHOLNI. —F, DR HEFEE,
IFN-y 5001U/ml #2454 24 B cRELTEDH I B
Lo h, BEMIRD LRI A & 75 Dt 48 B
BTHH, ThUBERREREPLWEE L (Fig. 5).

% =

FEHEBBENFEIE « D RBRRIGCEE R &E %
BiLTwb, ZhETUWAAe + LEWEET
HLA class [ 3 X ¥ class IR D REWAKREFT E T
¥h, B class B GIER ERCGRERRE IR
ey, IFN #5352 Lizk W% o LEWREE
MREmMCRERALBFTEIND Z ERAHE IR TV 5.
&M@, BRI IFN o2 S5 03B icBiEs, £5
Tle VB oMbk AT HLA oRB & Fhic
%35 IFN 0B& iz o\ TR L.

B, EFEBRMELRCZZED SRV HLA-
DR 73% < O BEAKICED LB Z &, BiEMkark

ACHN # X 0'KRC/Y 235\ T IFN-y O¥INC X b
DR fIERFHIhLZ x#HEL w5 (ER,
1990). %+ ofat LBtk ©d Caki-1, KPK-
1, KPK-13, A704, ACHN TR#&DHER BT\ 5.
ZnZ LR IFN iz X5 DR HiFEoFH Iz X b B
RoREE® R E W EEORERYEMLTE 5T
BEM AR LT\ 5, Ui LSERE Li-fifafks~
TIEWT DR fUELFE I hich T Tl - i
Z &k, class [IARD 5%, flio DP, DQ #EORB
23 DR HiIE & 3R> T2 & 3B RMRkoER
X h RBEEMENRL Y, BT UL —
TRWITREMDE 2 bht. —7F, ShkE LBk
EMRaECE DR MBIz E A ERBAEDH LR T,
I[FN-y X o THFHEI hish . ZOHFEIDP,
DO HEZHWTHRAETH ok, DX 5, BE
HMfakk & BRIz 35135 IFN 12X % HLA o
REFHEDOER I, K TD IFN Rk D BHRhM: % Kk
LTWBAEENDE X bh 5 A, BRI 5ER
BIIvE—eAFvEMOIA 4 Vv REEDT
KEDFXy v 7 — 235 L TEH, in vitro
DERVBZDOFEFFH OO doTRIEVWEBbh 5.
—7, BRIl A B BRI IT O LT ok
i, IFN-y OEEA 100 IU/ml THhif class |
B¥LO DR fiROEBR® LD IFHETEX D Z LR
Xhts ke bz T IFN-y+8x10°1U/m? % 1 5
P TAEEEL 258, MFFERERESKTERE
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#7200 IU/ml &R AMERR L cBICERL KT
THH, HAKE LABEIC6L150~2001U/ml 2
DEEMTEDEZRTWS UMIG, 1987). Lizh
> TBBBEA~DHEEEL LT IFN-y 2BV BE51C
3, #5HMP R MPRE % 100 IU/ml gD & &hd
W TH5H. SEIOERTIE class | E OB O
BIERETHRDLh, LrbREE L REox
THHHERD ST, ¥4 DR IR0 RKEFEMN
100 IU/ml TZ>bhic. BEBEEZEOMFES IFN B
B Baafakks s Ligd IFN BE» X0 ¥ ¥ &
THIZLIXTE WA, SEO in vitro DKBRFER L
BIRDBT O IFN-y OREES T 58 % K
LTV AA[RERNE 2 b hic.

5, IFN-a OREHR I cEEOHEEEEE
# & class | HEFRBMMH %/ Lic CTL GlaEE
TYvREK) EHORD 2 2D 2 H =X apnFEx b
hTwb. 2091 b rA viz—RICEEMARIC IV
Tclass I FUE DO RB LA T 5 25, class [IFLFHE DR
BRFE LW EHEXh 5 (BHE, 1990 ; XM,
1993 ; EM 5, 1991). 4@k« DB TH EDBFNE
MRakkizsu--th DR, DP, DQ WFho#EoFHE
LB Ich o1z, Buszello Hi2, BHIIUEBEE L O
U A CRERBILFIZL b class I oF
BaBadLize 2 h, FRETIX15 %I class 1 DR
BoHEs L TV ERBETIZG0 % & & b mHAEIC
class [ BEsx @D LHE L TR H (Buszello b,
1994), %7z, Bernhard Hi3, ¥ v-iBR& By
BAREH LBEMARICKHT%5 CTL #7272 — vkl
LA, class I (HLA-A2) o—37 % BiaMifarit
T78<, HLA-A2 #RB+5 2 7 7 — ~flaCIEHE
HEEMlcTE LT MREEEE YA L TVt RS
LTuw5 (Bernhard, 1994). Zn X oz &hb, &
MR BRE TR 5 IFN-a DZhR 12 HLA class 1 ©
REHEA N L e bDTHHZ EDFELHI 5.

in vitro TOERER Y T 0% BRI oT
B LBRATHHN, ok Dk invitro TOF—
2 DER Y ICICEBEKINT 1T 5 X h AR iniaittk 0 &
ROFEEIC D D& Bbhb.

& =

AR 6 £, EERCEMAL S k& Ay, IFN It X 5
HLA ZRFECOVTHAN, UTOHREBL.

(1) BEMfa, BEMEMie+ X Tic HLAclass 1 #i
RE2RBE L T\ o235 class TR IZ—8c g5 VW-REHL
ABDONIDHLTDH - 1.

(2) IFN-y (3B, BEMIEMAR & $1T class |
PUR o FE 21858 L 723, class ITHUR 2B D &
THFEX .

(3) IFN-o (IBEMAZ B\~ Cclass | ORBE 1
58 L 7223 class [T X EE N T2 1.
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