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Tohru Abe, Kouei Ohsaka, Kunihiko Yamaki,
and Shozo Sakuragi
Department of Ophthalmology, School of Medicine, Akita University

E 0¥

YUMBETREL - Lewis 5 PEfElRE, R izo—<#RaER)TFL ) a—iETHRER
Saxtwrz. HATEHTEIRL, 7 IRBP (XL ELISA TR2 ) ==L, BRAFRECLZID—=
»&T, 24 8—(TRA4, TRAS) DHIRBP Fw bE/ 7 8 —FLHiEHFEIL L 72. immunoblotting T
ML U Ty b IRBP OEEN, £/ 2 a—F U3k TRAGE £ U TRASIZE 0, #9140Kd @ band & L T
BHE At REMREBENIC, 9oL U05y MBEROMmEIZSF 5 IRBP &, £/ 2 0—F s TRA4E
S UTRASIZ & NP S RE, S BEAR LRERBOBCHREa AT, BRLEZE/ 72T ILAG
TRA4A$ZE L, £/ 27 0—FLiilE TRAS: OR(CHE ELISA 2#&#4 /2. /27— F LA TRA4E &
U TRASEE—niERERE CxE L Twtz, (HER 92 :541—548, 1988)

#—7— F ! interphotoreceptor retinoid-binding protein (IRBP), €. 2 o—74/L#i{%, immunoblot-
ting, %&HEGIES, Lewis 7w b

Abstract

Spleen cells of Lewis rat previously immunized by bovine retina and mouse myeloma cells were
fused by polyethylene glycol. Hybridomas were cultured with HAT medium and screened against
bovine interphotoreceptor retinoid-binding protein (IRBP) by ELISA. Then hybridomas were cloned
by the limiting dilution-culture method and 2clones (TRA4, TRAS5) of anti-IRBP monoclonal rat
antibodies were established. In immunoblotting, both bovine and rat IRBP were detected as about
140Kd single bands by both monoclonal antibody TRA4 and TRA5. In immunohistochemical studies of
the retina, both bovine and rat IRBP were detected from the retinal external limiting membrane to
the apex of the retinal pigment epithelium by both TRA4 and TRAS5. Competitive ELISA was between
labelled monoclonal antibody TRA4 and native monoclonal antibody TRAS5, against IRBP. Both
monoclonal antibody TRA4 and TRAS5 corresponded to an identical antigenic site. (Acta Soc Ophthal-
mol Jpn 92 : 541—548, 1988)
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interphotoreceptor retinoid-binding protein
(IRBP) (2 #EE A HilR & A — &% 2 b, B ER
FEEENhDL, COWEZ, BECET S vitamin A
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1. IRBP o 5%

IRBP oz, SABYD B EL TR 2o
fo. T, o o BEABER S 2 50%ME T L,
¥ % Sephacryl S 300 (Pharmacia: Sweden) T
FAHBLI, Iz, BELOO RIS, HY
PRl Bt 5 v # 117 & double immunodiffusion
THRIGT % 150kilodaltons (Kd) #i# o gel filtration
ZE% IRBP #* &4 5@ & L1z, Z04@E%, ConA
Sepharose (Pharmacia) iz X b, Adler 57?0 &#:<
chromatography # L, ¥ IRBP %137, 5% IRBP
%, Laemmli® @ 5 ¥ iz # U 7 % gel T sodium
dodecyl sulfate-polyacrylamide gel electropheresis
(SDS-PAGE) L, %Al 722,

v MR AT R B A i D —E0 e, LR i ah e
LRI D b,
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1) fufs

T RN R B M S B A 47 18 A % @ Freund 584
T7Zasv i (¥rey) LREFAL, £00.2ml (£ v
7 &l.0mg) #1208, + 2O FR Lewis 7 »
F1EHA D (FH5IE) o T 2 ARMMERECH 3 E
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MHEGEEABBEDS » b PREEMK 1 <108 &
BALB/c = A fH#¥® P3-X63-Ag8-Ul (P3UL) #

= v —< i@ 3 xX10ME X EF L, 44.4%polyeth-

ylen glycol 1,000 (A3 cHMifae se/, &
&1, Dalbecco’s modified Eagle medium (DMEM)

(=v2q1) i, vpIBMmE (FCS) (Flow: Aus-

tralia), === Vv GhV T A, HWHAINL 7 =4

HRE®E 2% 3%

> % L 0" men non-essential amino acid (Gibco :
USA) Zhnz 7o fifla i £, 96% = <4
e 71—+t (Costor: USA) w#fi L7,

ffaRt&FE H X b, hypoxanthine, aminopterin,
thymidine (HAT) #&{:si5Hia 7 ARMm:, 5 o
I X = 7 A hybridomas % 34R L 7=,

3) HifkpEEd: hybridomas D22 )V —=v 7

HUR & LT, &Y< IRBP (5ug/ml) %, enzyme
linked immunosorbent assay (ELISA) H96 % =1 =
4 2 m 7L — }IZ coating L7z, bovine serum albu-
min T blocking #, #ifaRE & #1100 HDREFE Lk &
RiG&Eet, Bfiks LT, 2,00085% %8 D horse-
radish peroxidase (HRP) -conjugated anti-rat IgG
rabbit serum (Dakopatts: Denmark), #8 & L
0.003%H.0,, 1mg/ml2,2’-Azino-bis (ABTS) #
JEEE, 414nm ORI CHIFE L1z,
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1) immunoblotting

Y5> > IRBP, & < f8IRa] B0 0Bk 4 4 i 4s &
U'lewis 7 v P BETEBEER 2y 7L & LT
7 %gel T SDS-PAGE L, 0.45pm D=t rtre—
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DB, = rertein— 2B EOHKF L MADb 523 |
WRIEE IS8, oWk L LC00EHR0
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(DAB) %G @R 87,
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7 fEME R L O Lewis 7 » F flEA 3% 5 k0
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4 RSRIRE U, S SEmAS A 2 fF R L7, blocking
#, MAD 53 LR & UG S 21, Hofifke LT
D500f% A # biotinylated-anti-rat IgG rabbit serum
(Zymed : USA), 2ug/ml HRP-avidin D (Vector:
USA) B XU DAB #KIG S Rt X/,
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I H MAb TRA4%k X O TRASEHLZ » F immunog-
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Fig. 1 7%gel SDS-PAGE of bovine IRBP. Lane a :
molecular weight standards. Lane b: purified
bovine IRBP. Lane c: salted out bovine retinal
supernate. Arrow : bovine IRBP.

MR ORISR - Pk

193—(543)

v X Y Z
Fig. 2B

Fig. 2 Immunoblotting, antigen detected by
monoclonal antibody TRA 4 or TRA 5. (A) Lane
1, 3: purified bovine IRBP reacted with mono-
clonal antibody TRA 4 (lane 1) and TRA 5 (lane
3). Lane 2, 4: salted out bovine retinal supernate
reacted with monoclonal antibody TRA 4 (lane
2) and TRA 5 (lane 4). Arrow : bovine IRBP. (B)
Lane V, Y: rat retinal supernate reacted with
monoclonal antibody TRA 4 (lane V) and TRA
5 (lane Y). Lane X, Z: bovine retinal supernate
reacted with monclonal antibody TRA 4 (lane X)
and TRA 5 (lane Z). Arrow : rat IRBP (lane V,
Y), bovine IRBP (lane X, Z).

man : England) » 5 ALz, &g, BEHE
Hiiz X b, passthrough @ peak(%# 1), 0.01MPB
0.05M NaCl pH 7.6ic X 2%H® peak (FE2) ¥
I, 1.6MEREY 7 =2 vick B O peak (4
3) Frhfh&EDl, @28 XUH5HE3 %0.01
MPB pH 7.6 T#E##, IRBP ##iJ £ 5 ELISA T
HOBEOFEMARE Lz, &5 E%210%gel T
SDS-PAGE L, & bz anti-rat IgG = X ©, immunob-
lotting # B 2z -7z,
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LWL, i MAb TRA4& N-hydroxy
succinimidobiotin (Pierce: USA) # G &4, 4
F v {L MAb TRA4Z {FRI L7z, ¥8 IRBP #HiH &
L, b U MAb TRAS#HHE L, 5 3%

FH TN X4, plate ¥R, 3;;5:/’1111 DEFF v
{t MAb TRA4% plate icnz & 87, Foik,
HRP-avidin D, ABTS CT#f e,

IIT &5 S

1. IRBP O¥5%54

¥ v > IRBP 2, SDS-PAGE L, #140Kd =
main band 2338 b iz (Fig. 1), v < BRERS0E 5,
#¥dmg D IRBP ¥ 6bh -, itd, IRBP:EE o
Freund T£7 ¥ = A v FOREW (£ v 2 2 #50ug)
T, Lewis 7 v MICHRETDH I LILL - T, SEIE
WFIETHZ LR RER LI,

2. immunoblotting

MAbDb TRA43 X U TRASIZ, ¥l > IRBP &
O° o RN T B M R 40 B & i & B & L 7 im-
munoblotting 123\ ~C, IRBP #1244 % #140Kd @
band & &G L7z (Fig. 2A). Lewis 7 » b+ {8 AT psfd:
B 4 % $E & L 72 immunoblotting 12 3T, @ >
IRBP L izt AL BEEOZEL \wband & KL L 7=
(Fig. 2B).

3. REHEBLY

7 BRI B R B3 T, MAD TRAY
5 L O TRASIE T b, MBEAERE D O MEAE

EReunil € L RIG LT (Fig. 3A), Aol o
AT, Rkt E & BB LR & o R
TGRS bl (Fig. 3C). Lewis 7 » + 18
B xt 3 5 e MRS T, MAb TRAdH X Uf
TRASO T h b, MEEAERE Y &HEB O g
WA E CERIGL, MR EAR EREIRS e RIES
5 <, WEICE VLT H Rl EIEA D bt (Fig.
4),

4, E/20—F IO EL T

MAb TMA4¥% X O TRASOWFh b, # 7 v b
IgG,a L DAL L fo.

5. /% 0—F Lk TRAADFERY

1 A v 2% % A DES2T chromatography % 5 =
Tt -7z 3 4@\ T, IRBP izxt L ELISA ##&3 L
fo & = A, passthrough @ peak (5@ 1) O FLA(TA
b @bt I, 40 1 ©10%gel @ SDS-PAGE
TiE, #955Kd & #928Kd ©» — > F%E s bands 2
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Fig. 3 Immunohistochemical studies of the bovine
retina reacted with avidin-biotin-peroxidase com-
plex technique. (A) Antigen detected by mono-
clonal antibody TRA 4, fixed with 3% parafor-
maldehyde and 0.1% glutaraldehyde, frozen sec-
tion, stained with DAB and methylgreen, >200.
Monoclonal antibody TRA 4 reacted from the
external limiting menbrane (*) to the apex of
retinal pigment epithelium (% %). Arrows:
erythrocytes. Monoclonal antibody TRA 5 react-
ed identically. (B) P3Ul myeloma supernate
control. (C) High magnification between the
photoreceptor and retinal pigment epithelium,
400. Monoclonal antibody TRA 4 strongly react-
ed in the apex of retinal pigment epithelium (%*
* ). Monoclonal antibody TRA 5 reacted identi-
cally. (D) P3U1 myeloma supernate control.

L 7= (Fig. 5). 4E 1 %#10%gel T SDS-PAGE #, =
b el e — A BICERE L, biotinylated-anti-rat IgG
rabbit serum, HRP-avidin D X 0* DAB % % H\ T
immunoblotting # 3 Z 7z - 72 £ 2 A, #955Kd(heavy
chane) & #28Kd (light chane) ® —-2® bands 7% &
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bizgm st (Fig 6). MlErb, 41 2R
MADb TRA4& L TEHLL 72,
6. £/ 2 A—FLRGEONRREE DR
#HHH L MAb TRAS & KIG X487 IRBP 125 L
-, MAb TRA4D GIEE X hTH H, MAb TRA4
& TRASRR—oMERELCHTHHETHE E
LR E R (Fig. 7).

IV # #

Kohler & Milstein'®iz X -, fil@@aict s
MAD HAIFR AL S h, EFBFOWEICE K
BREEZLIbLTWS,

LEE« pERLL 72 7 o~ IRBP (A i) 12, SDS-
PAGE L#140Kd &, #AE0#HEY L —FHL T,
X 51z uveitogenic e EXHFHL TS Z L bR L
fo. SEICR T Y o E A B R AR T Bk X O
hybridoma @ 2 7 ) —= v 7 iZ H 7o i IRBP %
SDS-PAGE#, = b et v — RAECEEL THEY
HiE 2 L MAb TRA4¥ X O TRAS5® immunoblot-
ting # ¥ -7z -7, MAb TRA4% X U TRASOEHE
Ed, v MR AT R B A 7 1 3 X OYREE IRBP
ORI L#140Kd @ band & RIG LT, &b
w, v EEY LT AERRBRFEIREE S 2o
#z. MAb TRA4#5 X OF TRAS & &, MEELAHE RS &
WEEE L EEmTEcERIGL, BERCEREYSA

I B ’ ’




196—(546)
\ o
\
¢
!
B J' sty & . L] &‘ - ]
Ol B »t e ; » .

Fig. 4 Immunohistochemical studies of Lewis rat
retina reacted with avidin-biotin-peroxidase com-
plex technique. (A) Antigen detected by mono-
clonal antibody TRA 4, fixed with 3% parafor-
maldehyde and 0.19; glutaraldehyde, frozen sec-
tion, stained with DAB, x200. Monoclonal anti-
body TRA 4 reacted from the external limiting
menbrane (%) to the apex of retinal pigment
epithelium (% % ). Arrows: erythrocytes, Mono-
clonal antibody TRA 5 reacted identically. (B)
P3U1 myeloma supernate control.

72 IRBPDR#EE LT3, Lics-T, MAb
TRA4% X O TRASIE, @+ IRBP o+ % MAb T
HHT ENHERINI,

¥/, Lewis 7 » b @i ki35 MAb TRA4%: &k
U TRASORGEHEE, v~ IRBP 0B L 8Ll T
\~7z, Gonzalez-Fernandez 590 7 » + @iz 513
5IRBPOREVDHRE L b —HLTWB, Xhr
Lewis 7 » b MBIEATEMER 5 % HF & L7z immunob-
lotting I3\ T, 121F 7 > IRBP : BEIEE D 2 1\
band & K& L 7z, Gonzalez-Fernandez 594 v +
IRBP £ 7 » } IRBP OG- FERIBFE L W EHEL
Tuv3, D Eo=8s 6, MAb TRA4% L T8 TRAS &
RiG+ %7 v rfECHFEL, 75 b IRBPTH5 &
Zibhs,

4 EIFR L7 MAb TRA43 X U TRASH2 7 » —
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Fig. 5 10% gel SDS-PAGE of anti-IRBP rat
monoclonal antibody TRA 4 purified by DE 52
ion exchange chromatography. Lane 1: molecu-
lar weight standards. Lane 2 : DE 52 0.01MPB pH
7.6 pass through fraction, Lane 3 : DE 52 0.01MPB
0.05MNaCl pH 7.6 elution fraction. Lane 4 : DE
52 1.6M guanidine hydrochloride elution fraction.
Lane 5: DE 52 applied sample (salted out mono-
clonal antibody TRA 4).

Fig. 6 Immunoblotting ; antigen detected by rab-
bit antiserum to rat IgG. Lane: purified anti-
IRBP rat monoclonal antibody TRA 4. Arrows:
rat IgG heavy chain and light chain.
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Fig. 7 ELISA ; bovine IRBP detected by biotinylated monoclonal antibody TRA
4. Bovine IRBP previously reacted with cultured supernate of hybridoma TRA
5 (mark *) or P 3U1 myeloma (mark %), concentration from 1 to 1437,

v &%, v IRBP LoF LARRELZCHT HHE
ThBHTENEHRER, &b, 27 -VELEE
IgG,a THh -7, 2 F H MAb TRA4#s X O TRASIZ,
IRBPc&EXhicF o P B v AROF—7 r—
V¥ TH B UK XV, —7, IRBP R&ES FHE
2vA2ThHY, FORERBEIERETFETS L
# 2 b TwAYA, MAb TRA4% X O TRASOREE
NE—oFFERELCN TG THSZ LITL D,
- IRBP O#iE#ER L, BUHRREREEZS &
BoTHEREE»S LAy, 2 5t MAD
TRA4(TRA5)%, @< IRBP &7 » + IRBP ic3%:@
OHFEHREE LG L, ¥k, SEY > BEIEE
e SECRELERD Lewis 7 » b +3T
PR 8 BUA 0 RHicH L WERIE CREES
Eo s RAE LT, SEE A GBE LTk
AUEETAEER T CEThhs STEIEEL,
IRBP iz X AR B CAEN.S & 5 A FEETT
W& OENS COIMAD (EBLIC V7o Lewis 7 »
P REL S E 5B S IRBP offiVBEE2% T
TR TEEENRE Y, LicdaT, SEEULE
MAb =i+ % &+~ IRBP £ 5 » + IRBP 03 #1
EEdit, IRBP @ uveitogenic 7 & O #HE e
BGRb NS nSBOoBEELHEFRETH S,

XhicsEE s i, HLIRBP 7 » F MAb AW,
IRBP # X O IRBP ic X 2 ERMEHCHENS &5
%o, LhFEELHRYENFTHS.
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