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KBFEZHEEARIHY. HBsAgKER
B EH AR &

F R M. Bodeus®

G .Burtonboy’

LR mtHi AR BrIE BT R R A 4 &, JERD
MM REEERENEE, Ha%5R

ERMHEETEREFNSATEER,: AR, KERARZEEAD , KERGEY
REEE R M. A LSRR BRI 2 AT A R IR R R S R R A, &
PRRGAE T R A B R B R R T BRI B A

R FRIERR ES ZEFREER AR

E AT, BRTTREEIACIT S8R rY
WMEEERHDR. REFfA & 2 W&
Ko Hebp, AHFHTEER A L E
e, RIHEET HA S K. NEIRREE
19754 fiK ohlerfir Milstein 2 @i F-F&#
TR RS, Bl RERRNHEEE
FFETX—FRF. MAREZESNRE
ARG LUTRAE Y 1. AHEN S
A EE? (antibody repertoire) 5 /hNEAG
e, NEERHEABREEM LD
EEI AR . FWRE, 90%AERNK
el TR BB 40 a B R A
F,IMHARETRENBEE0WNFRIE S ; 2.k
MRS EARFEEORARRERER
AR (1074 /MmN 107/l
s 3, KR 18G.. 18Gy . Fir 18G, 2
B S TEEN MR R R
BFET, HRRERRE—F8 408
B AR PR 20 N ES101%, BRI REIET
LR/ B B T s sOORBR BRI Al Ty i
EINA T B TTEE. -

LT, BIIETTRIT R, TIRE
PR BEREES - THEAXRMNE. ES
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B R S, KRG EEARE BT
B WM. IR EEARDR
TR

LB FC iR 2 (HIV) I 2
T SR T (HBsAg) Wk RGN
Bl S8R R B4 A Bk R B
HEHA,

IR Y

(=) ZhipFo i pa &

1. e, RAE 2—3 AW
LOU/C KB, BEEEET. 2R
fE T SRk (2,10—12), '

2. AT RN EEEARA
IR983F, iR TLOU/CKE R IE4 I
FHipm ', Eeifidy S-FEENR
BB R . .

3. CEMElaF 2t A T #HEH
FEMHEGER Y, EROPRAEER

I F1080%E 108 3 HIHE,
F I E ST 1087 — 108 R LA B I K P ES
B P S5 B W O T Ak
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SR EREE.
(ZHEHR

1, TROR3F 4nfwpis 7 A 2 BB

Dulbeeco’s Eagle(DMEM) #3525, &
L0 KIBRA LI, 1 YR B S,
1 % AEBEE (0,1mol/L), 1 %4 &
W, 0% RABE (50mg/mb,

2. ZeR AR A BAT ¥t
d e '

3. CEMmlit /1640 BE3smsss,

(Z)EFBEMR

THREBET R, BCARERER
ke, EFTHAT 5r3kii)y (2 % 10°48
fa/mly, #FbAN96FLIE IR ,0,1ml/ 7,
BETCOIMEREGTON,

(HED KPR B s

1. FF4000mlEizE HIV 5 L3y, %
WEG Ly 20000rprn, 4h, 3 RIE, ABS
PURIESULIE EHr R FE E1ml PBSfR, %
BREH KEM AL, A LOUK]C
dgk-1a2) XKREE, 5REE K #
B 3— 6 MHETRE= X MW &
£E, TR SR IG R B AT 5 kiR My ha
15 038 SEE A I I & 5.

2. FAHBsAg (RN TRE M) A
AW, JFEREL FlR20ug/%.

(B)4ppupE

IeA PEEE T RS B, ELikE
B, HIRI83FANIE( 5 x 107) fusmis
SRR (10—15%107), MTLTME
EMEM¥: 5z (PBS) ik, 4 _#
5 R A B R FEMEM g 71, 2 4 (2008,
1omin) , & ¥, BHIEREEEE 45
0 T3TCURKE 1 oehREEmN iml
50% 8 2, —5 (PEG4000, Merck), #f
BAEROE . Fe a8 m 2oml
EMEM# LiF & PEG, 3.0, &L,
MAL00m] HAT 55350 fh o 502, 4

© PEMZRMEDTRMATIRKSHETT htto

AR i M\ 5E R R 5 A M B 5 96 LA
100pl/4L, FACOERMER. RS
T 2 RH HAT iR, 10RE
M RHT 353, S5 ERA_RBHER
DMEM:H:E 25 %5 o

() BB Ry

1, RS, HIVER

Fefnk i) CEM 408 7E #i 3T b
FIAWEE S 10min, 75T, RIEH M
M mmiiyss L, ¥ E 3omin
(37°C), PBS#: =g, MFITCHRIZ
kA WARIgHE, & H 30min
(37°C), PBSE:ZREH 0% Him#E A,
B MRS,

2. #HEIE Ak (FACS),
BHIV R fnf & i CEM i, 47
IR B LE % E 4min
(837°CY, &2 /N RER PBSE:Z
*, B FITC {Fidf—4i¥E 5 45min
(37°C), # PBS BWIEH 1 % TR
#, ATACS{{H=E.,

3. HESFI s (Western blotting,
W.B) 4#f: BiREsTFREAN & T
HIV T B k&g CEM iafts,
R BE-SDS il ¥k, A E &R
Towbin %5118 {75 B Pk % B BlE W 47
HRBEE, S2AFAHA b (iR,
FAPBS(&0.1% R BEZ0R, H5IEEA

CHRAH FEREE IWEIR) FEE),

A PBS-nhig gt =k, MR

PRRIARE-REELTh (2R, £PBS-

il BE KA H4- -1 2RE (50,001
H,0,) B,

4, BRLARIEIRMICELA), it HBsAg
TR ] AUSAB B A & 6
W, RFBEMT. BaiE A HBsAg iy
BB SRR RES LR,
Wk SE A # B HBsAg ,
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&8 R /B

R T

SEFEERR, iRt s
EEE, BEAYXE R (OPD) i,
PRI I 5 55,

(DORREERTEQLE

RAHMAEY .

(YR T B S T I %

Fi0.62¢ S DMEM BTN B df 2235, o
ANAADNEICS X tam), 1,5mE/FE [,
TREE MM EWEESEZE T
2000, 1000, 500f0250 TR, S &8
0.6% TSEFHES, N8 KB Wi
L Ouaml/Em, BF CO, Bifefanis:
(37°C), T AISHIE B AT A0 R 82 Y% H

o R ER RGBT B R B

BE2MILIEFW, ILRIEREER LR

(RORBEREE L

1. BB EAG KRB ARPE
Bipy, ESCEROITIN . ERMAEA
7.58 Sepharose 4B(Pharmacia), £y
EfL 200mg /N H ok B x B A 4
(MARK-1),Je F = 2 R A HPES &
B, REndE, PBS BB (Avsoan)y 8
—~PERRER, BER & 2.5mol/L
NaCify PBS ki :RIEHRE ST E,
sePBSPE i 47 BlE 4k, WUHpH2.81
HaE e -HCL b, RN IR A
RO #E AR IR, e SR 3B s R i 3R
o, 1imol/L, PHE, R Tris-FICT 48
T, SN ISR RA.

2. HET TR hdgb R A, B
SR BEKEETRAR, B R50% Rk
T, HEEHREEE I IE, ¥
Tris-HCI (0,05mol/L, pHS.() 4,
DEAEREZ AR 2 shif 47, A3t —
SYERSEES I AR VERL, BB W
Tris-HCI+ NaCl&& ik Br £ 550, 05mol /L,
PHB, 04

© PERFRMEMHARAATIKSHEST http journals

# R M W%

(-IR$8F AR EMWA AL iR

AiikoE S, MITRELE R T R
TR AR TR B RN A, i, BT 4
R U LB E FERERE T
FFYERAFRIE SR AN, MR ER A
BE R, ASCLbEe T IRG83F 41 Fu i ir
SRR, SqkARETETE,
Ak e LT 1,5 x 10°/ml $ T,
FEETF 1.0x10%/ml, Rl4fask gz
Wik, i TR (EE.

(B ERFSHEERASBIESNX

)

S BRER T B A — R R S
AR SRR, SRESR, —IRINEE
BIEGEG), HEERTEN 4%,
PR S EAE (BREHmMD , PRk
L SR Ar B F A6 W FN42% (gD, 12
SRR T R R T M =

(EyEmiEd HamEE

CEM #jafnds = 5 4n e #hh T80 32

(1) WFPRALIGL, &N EIH
R 100—500-D 21 FA T3R5 BN 4 B i 4
Fade s, wT R A b R 95 ARG O 1
— B R, FOBLR T
i,

Er AR EIRIR T L RIS, IR R
B D A NTRY T, ATE AT O 3
fik o

(MHEFRBSERERME

TERLF) BB O0Bh i, A S0ns BT
AYSEPTAME] A X5 0E 8 186, . 158G, .,
IgG,  FIgM(FE 2),

(AYRBERS %L

HTFSUMARAERE R #EH Y
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%1 EmESERNEEER _
Table 1 Cloning of cells in soft agar (number of clone/petri dish)

1 A%, A A W BESRE/TI

Cell or Number of cell/petri dish

hyhrids 106000 - 10000 1000 500 250 - 125 100
CEM + + + 23 ND ND ND 2
CEM ND ND 20 13 B 2 ND
IiCis ND ND 10 & 5 1 ND
17Go ND ND 9 7 0 1 ND
IsG11 KD ND 1 o 0 0 ND
I9Es ND ND 5 o 4 3 ND

+, HEHIE200l 1 Number of clenes superior to 200
+ 4, R EmneE Very high number of clones, ND,Not dozne

# 2 EEBAGNESEREELR
Tahble 2 The Immunoglobulin class and subelass of McAb -

RERBLORDY R R BT ER R
Type of Ig Rat monoclonal antibodies %
IgGy BrAv EsF4 GaD11 Hels IiCi1 IrGo Mi1As : 24
IgGza (G4Es G4Fo G4H1o H11B2 Hiz¥Fz Hi14Cs IsBit )
TaGzi1 MaBs Mi14F12 Mi11E1o : ) 40
IeGay RH2z RH40 RH42 RH4s 13
TgGzs HaCio0 3
IgM RHs RHso0 GaD2 GeHi1 GeEs Gz2G1 20

Kappafl iz 4 B F B EpH h R
B IR R e BB B SR il
FRAENTAE, REEREME AR E
BB,

'ﬂDUkEﬁK%%%EEEﬁ~‘
TUfr A, Hor IgK~1aﬁﬂsrLOU/Cj:%{?é%
W, i Igx-1b HENH AR R
(DA,LOU/C-1gx-1b) %??, Lfﬁﬂi N
BESEEHEEA .

H a3 Ign-1a 2L SRS S A el
# Ige-1b Kk Bk, WMEEA, EiE—
AR AR Igx-1a 593 (Mouse Anti-
Rat Kappa Igr-i1a allotype, MARK-
3WEREFENE, HERPR g 5
HEEE BN AEREN Jgx-1b Yk
BB R, TIEHMES Sk
FLALET, I —BR R4 R (pH2 ) AT PR
LT 3%

o, ¥4 HIV My K5l 3/
MARK-1 ZFERr L0t g DL il 26

© FERZE

InE 1 pran, BIMERNEAHE RS

Azgunm

\
,J \mﬂ»\”w_,ﬁ—a -

Hi1EsFasai B MARK -1 ® B4 85 &
Fig,1 Purification of McAb E5F4 by alfinity
chromatography on a MARK-1 column
A, EsFagezaqis s b #Culiure supernatant of
EsF4 hybridomz B @i hEE ARSI
(MARK-1)Insolubilized mouse McAb to rat
kappa light chain(MARK-1)1, 553 L Culture
supernatant 2, EsFads; McAb EsF4

e I F T EATI B S 4REER  http://journals. im
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B ¥ W 1%

B—A B BeGl, RAEBTREHE
ok, HiplieiE 2, §— it
968

8540 B KRR, B B B B B I LUK
Hp S0 R EY B B

Azsn,..

Efflient molarityl~=-)

McAh BsGl Elution volume

Bz ABeGL(BK)EXDEAES Bk MesBy ¥
¥ B R
Fig., 2 Puarification of McAb BsG1 from
ascitic fluid by DEAE sepharose CL-6B ion
exchange chromatography

(FORHIVARREE

ALEE SRR RS OGEE . BEICHOE
My, RABEEEMAKmE, Hik
W5 BRPTHIV By, HBERERS. A
73 A, XEBEIFESHEHIVAGH
RS R CEMAIHUT 48 7532 X
RN, BEHMBAERE R, B ESF4 M
11C11 HaHRAHEIV g - M EE R ARV
FILAV py P25 R HATY ¥Ps5% Ik, I
S aERMHTLY -1 #P25% k. P55 2%
GAGEHF%&M, WHTLV-T& P55 &

Hiegr=y P13 £k h B4 15Bi1 Brif
g, 3HI7GoMIsG1IM TR ARV R
P34B Ik, 1% knlf AR AR,

i 2 B i m] S BITHIV i R 2h 454
BHE, WTEMST BT RENS
Pofy I B JhSh, FEuE IR A R R
EHE TR TSR REE, W8 H
17GofIsGILiAR ARV § i lpe & 3%,
X e B B FLAVAIHTLV -1,
TR Mgl BII R BILAVATHTLV - 1
iR iRE] ARV

R 2 % 0 A Wi 22 5 T T e i e o B
RN AR R (B3R R 7K, TETTREH 7%
LEME RS G SR EREERA
SIRERE

(E)igHBsAgRE Ry KR

AR 2RIRAR 4 FhOvilk 31 HBsAg B
FHI AR, 2 AUSAB-EIA R &4
W, HAEAEE, AR EFRRRTE
SEZAUSAB i RAFIERED 8 —17
miIU/ml,

A HFHIV i E; HBsAg KB HH
P RAR AT ORI PR AR
RIhiE, EERAEEE. B, EES

#3 RHIVERNHIE
Table 3 The charactrization of McAb against HIV

ARV# HUT LAV#* CEM HTLV-E* Type of
McAb -
IF W.B IF FACS IF DI W.B IF W.B Ig
EsF4 Pss{ — | ) Pss [ = -
and + ! - - + - - IgGt
l1e11 Pa2s|_~ | Pes _—_ Pog|_—_|
P55 -
IsB11 - - - - + - - IgGza
Pisl - |
17G9 ¥ j - - - - - - - IgG1
P3sa) —
IsG11 + ‘ - - - - - - IgGz.
Pagj =

CEM,HUT, AT# 2 4EM % Human T lymphocyte cell line,*. KA FMHIV HHHThe HIV strains

from different origin, ARV, ARVBHBAHUTHMHUT cells infected by ARV, LAV. LAV SR &

CEM#BCEM cells infected by LAV,IF, %% % %Immunofluorescence, W, B 3% 1 i Western blot,
FACS, 3% 363 15 41 i 5 Z Flucrescence activeted cell sorter,D.I. A £tk & & Dot immunobinding

© PERZERMEDARTATIEKSHREZ http://journals. im. ac. cr



18 HREE: REATHBCRRITHIV,. HBsA g AR BRI RN & 71

$ * X W

[ 173 Kphler,G, and Milstein,G, ;Natire, 256:495,1975.

£ 2] Bazin,H, et al,,Eur Cancer J,, 10:568,1972,

€31 Bazin,H, et al,. I Natl-Cancer Inst,, 51:1359,1073,

C 41 Bazin,H, Protides of the Biological Fluids,20th Collogium,Rd, Peeters,H, Oxford,615,1082,

(5] Clark,M. et al, ;Immunol. Today, 4:100,1983,

[ 62 Galfre,G,et al,: Nature, 277:131,1979,

£ 721 Burtonboy,G.et al,.Archives of Virology, 71:291,1982,

€8] Ackermans,F et al,. Infection and Immunity, 49(2 ):344,1885,

L9 Lebaeq, A M, et al, Int J Concer, 32: 273,1983,

C16] Bazin,H, et al,; Eur J Immunol, ,4:44,1974,

[11) Burtonboy,G, et al,Eur, Cancer J,,9:259,1073_

(12) Burtonboy,G,et al,.J.Natl.Cancer Inst., 61:477,1918,

(13) Gerge,E.F.et al, .Cancer, 18(4):522,1985,

L14] Littlefield,], W, Science. 145: 709,1964,

(15] Kawamura, A Fluorescence Antlbody Techniques and their Applications,p.&s Tok_lo Baltimeore,
London,Univergity of Tokje,Press-University of Park Press, 1977,

(18] Towbin,H.et al,,Pro,Natl, Acad.Sci, USA, 76:4350,1979,

C17] Bazin,H.et al,,J. Immunol Meth,, 71:9,1984,

£18] Goding,I, W, :J Immunol, Meth,, 39:285,1980,

C19) Labacq,A M et al,.Hybridoma, 2:355,1983,

Study on Rat-rat Hybridoma Technique and Production of
Rat Monoclonai Antibodies Against HIV and HBsAg

Fang Jiachun't M, Bodeus? G, Burtonboy?
{Department of Cell Biology, Beijing Institute for Cancer Research,Beijing)
2 (Virology Unit, Faculty of Medicine,University of Louvain,Brussels,Belgium)

The rat-rat hybridoma has some definite advantages in the three
system currently utilized for monoclonal antibody production.mouse, rat
and human system,

The study on rat-rat hybridoma technique and its application to the
productions of monoclonal antibodies against human immunodeficiney
virus(HIV) and hepatites B virus serface antigen(HBsAg) are described
as examples in this paper, '

Key words
Rat hybridoma technique; HIV; HBsAg; rat monoclonal antibody
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