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E. coli XL1-Blue was transformed with pHB-
FAP, and induced with IPTG. The HBsAg
banding ability and the alkaline phosphatase
catalytic activity were detected by using ELISA

in the induced bacterial supernatant thus indicat-
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ing that the antrHBsAg alkaline phosphatase
bifunctional antibody was expressed successfully
in E. coli.

Key words antrHBsAg Fab, alkaline phos-
phatase (AP), bifunctional antibody

MBRIE R A D 2 50 E itk BB 4 A 5 FE AR R B A

st 2N BN KEE FEE AR

(P R I WE ST AT, &b 410078)

WE AL IS RPUERUZMT a4 B S L AR AP I SO T A0 R RT- PCR o B A T4 3 IR )
A B R 2 HT AR R B A e B CA-Hb3 28 SDS PAGE Flfp i B %8 s, 5 10-2 e |

AN SRR A 10 ml AR R i 40 i ( PBL)
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(P52 RNA WEREU PBL M A0S T 2.5 £%. #U8US RT-PCR 73 (M A$Hifk VH-CH1 (1gG) I VL-CL
(K) JEP e REH 2 1.3 %, GEEAR T B A AT B A AL
XA B, Mo, APUARILE, REESERN, BN
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o N BUARIE R EOR,  [R]B h Be =E 1R K e
JAZ R FLT Hb3!OT A 4k 29 5 Stk
1 #mRl5R%
1.1 XKEBBEHEXME CA-Hb3 BYIZEUFALE 1L

JI Triton X-100 K¢V iE T il 7V R K e
28 % HRT-18 Zi R pH BT, 10 f51E Hb3
I¥J Sepharose 4B ( Pharmacia) 2% FIFE4l{k CA-
Hb3, LLSDS PAGE & %95 ElJ ik %5 5 JL 4l %
BL Hb3 J2.00 ELISA Kl JeHi ik,
1.2 FARBHEES BFEF

R4 ELISA % £ — > ML#5 $it CA-Hb3

PUABRPERIE . K 10 ml FFEPURENL. #hE
A0 4 W4 2 PBL. B DMEM #53& (&%
10% FCS) #& PBL 4 M % h 10° 4/ ml,
BECh 107, RSN SR Y, A o
KINA4i4L ] CA-Hb3, rhll-2 (Sigma) F15
M 2224 )50 (PWM, Sigma) TS5
0.5 mg/L, 200 U/ml f1 10 mg/L, # 37°C
5% CO, ¥i7%, 45 5 R4k PR rh1L-2
RPWM. JLR:% 7 K. W% PBL A KR v b
734,
1.3 PBL A2 RNA $2HU K mRNA 4k
WA RS 92 10 PBL, ] TRIzol ik 7 ( Life
Technologies) FEHLE RNA, HHAF & (Phar-
macia Biotech) 44t mRNA, U A 20 F1 A 250 %
s SLAl R e & 0F B O [ N, HX 10 ml
SRR IS PBL, AN CA-Hb3 #R4h 8, H
FEHEHUE RNA.
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1.4 REFRFEMN (RT) &R cDNA

A A RNA Al mRNA 34T RT: a 1K
AECEOR AR U PBL 8L RNA, K cDNA
Cycle ik I & (Invitrogen) fF RT, M %EHiJat
TN R 725 B0 PBL 9 389 5 B 4 6 DR 2%
KA TR b, B PBL ) mRNA, 4051 H
B 1l i AN Mo R A (AMV,
Moloney B [ IfiL 7% 7% #F (M-MLV) Hl Super-
scriptase (Life Technologies) — 7 J2 ¥ 5% Wl 1
RT, BRRX = S s A5 et A 3 D e DN A
FIZe%. I M-MLV [ RT X% =4, 4051
%5 oligo (dT) . oligo (dT) + BfHLZI4FIBEHL
14, MEXPERGIY RT BCRAT TE 25,
AMV [#] RT F£J5 20 42°C 60 min, M-MLV Fl
Superscriptase [] RT 4 37 C 60 min.
1.5 PCRi &k ERA

SHIL LR DNA R BEARE4T PCR ¥ 1
VH-CH1 (IgG) M VL-CL (x) HUfkILR. pr
51 a. VH-CH1 (1gG) 5 %514 GAG
GTG CAG CTG KTG SAG TCT GS, 3 %5l
¥ GTC CAC CTT GGT GTT GCT GGG CTT;
b. VI-CL (%) 5 %5l % GAW RTT GTG
MTG ACK CAG TCT CC, 3 %51 4% AGA
CTC TCC CCT GTT GAA GCT CTT. I+ R
=AEC, W=ABT, S=TkG, M=A
B C, K=T 8k G. €50 vl RNAARH, &
iR 2 Bl eDNA B,
50 . 100 . 150 1 200 Bmol/L, 5144 %l K
10 . 20 . 30 A1 40 pmol, LLIEFE#EAE PCR 2
PAT. 200 Ml #EEESY (Bio-Rad) T PCR
X (Bio-Rad) HEAT M. 43 5K JH kR PCR
FI B Touchdown PCR FJE% 10 JG# 4.
94°C30s, HK 1 min, 74C 1.5 min,
BRI AL 1T, M 65SCRFEE 56T
(1), BRS5CHAE46C (1), BEAEKIRE
TEER 3 AN, 36 30 ANEW, ZJiEsE—A
BLSSC (1) BR45°C (11) hiB ki s (i
i PCR, 10 PR, &5 74 CLEAR 10 min.
HU 1710 PRBL R AR T A 1% Bl B 68 1
VK% PCR =4, HL vk B 20 ST HL IS 40

Invitrogen) .

dANTPs ¥ J& 43 51 20 .
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2.1 CA-Hb3 4k

FHPUR 2 Hb3 S M 2 M 4k J5, ik i
IR ARG, T2 50 ku (100 AR
P 3 min) 8% 27 ku (100°C, 5 min). Z%EHA
JR BRI E BRI, 5 Hb3 454, uEE A
CA-Hb3. JZ.L» ELISA JRUE] 2646 [ CA-Hb3
fitts Hb3 454, HIWKEE (4.5~ 75 mg/L)
MR, AL A sos THB R, S HZEAMKKR
(r=0.9907).
2.2 PBL 4 BiEF

10 ml &b 1L 43 2543 1.0 x 107 PBL 41l Jif2,
Wigk 7d )G, A% 0.98 x 107, %5 0 K,
2SN 2 S B N 18 R S PN N
REGA I, 26 5 K, AWM HiM, HIZ A5
B, ALK ROWk EL BRI, 55 7 R, A
WA, W PRSI, 7 nT Mk R
( Pemg) .
2.3 2 RNA fZEL#1 mRNA Zi{t

10 ml IfiL [¥] PBL £ CA-Hb3. IL-2 #
PWM A48 7 d J5, H TRIzol il FIHEHU
RNA £ 25 ug, 1% AR P R 0 B i 0 ¢
R LK% 5 RNA 538, RSN SUEI10 ml
Ifi. PBL & RNA 24 10 Bg. SWbss$i )5t BUigUs &
RNA &30 7T 2.5 fi%.
2.4 RTPCR
2.4.1 Touchdown PCR Y #5 #t PCR ¥~ 14
VH-CHI ( IgG ) # VI-CL ( x ) %& A ;
Touchdown PCR & br#fi PCR (dNTPs 23 Ji
200 Hmol/ L, 514 50 pmol) # #4¥) VH-CH1
(IgG) A VL-CL (x) LKA 710 bp, —Ff
PCR P=ht ¥4 W W 25 5%, 1H Touchdown FiJ¥
al g g LN, H] Touchdown PCR 1T 3k
AT LS5,
2.4.2 Touchdown PCR 1 % i 4 1: LA
Touchdown PCR Il §73§ VL-CL (x) Jk[XH,
dNT Ps {58 2 W 50 200 vmol/ L, 5144 5
&N 20 pmol.
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2.4.3 JEERNF AMV, M-MLV i
SuperscriptaseX] " S HUASE A K 5L M —Fl
SRR R PUAARTE N RO T 2 5.
2.4.4 RT H oligo (dT) SI#ABHEHL S PR
PIEPUAIE R S m: RT o B 5 [ % 184
PRI R AT 5.

2.4.5 RAMBUBECA BUR PBL 195 RNA X}
BB AT R (1 5w MCBUBOR & Ui PBL
PR RNA, BLM-MLV & cDNA, LI
cDNA A#iH, Hl Touchdown PCR II 54 1Y

VH-CH1 (IgG) #1 VL-CL (k) Z&[K, RT.

PCR 26— 3. PCR 7™ % ¥ Uk B & 4 AH (1),
WORMEE PBL g Y PR R 2 TR
g (Eng), B RY, PURE A
FHAE VH-CH1 (1gG) H1 VI-CL (x) A
PR 1.3 A
3 W g

Ko AL 75 BT CA-Hb3 $iudk, &
B 12095 N\ W 4K i P BU, B e 3T PBL
FFZE CA-Hb3 AP0, A IR PRI N 2 ik
CUREAN 0 A RN 78 B2 o, e b R ) T AA R,
5 By it s 23 0 R e R S ) R R AR T A
i L3S PBL (& RNA $#8 T 2.5 fi5.
Ul RT-PCR #AK, LL&L RNA §7 4% VH-
CHI1 (IgG) M VI-CL (x) [, M4tk
A, BUBMLEARBUSIMZ 1.3 5, SRS
W (CA-Hb3, 1L-2, PWM) {li PBL 3417 4t
A mRNA L, KA > i1 PBL w5 B
5 MRS AN s I B SE R e A el fg, AT A
WA ORI, RS BE S, IRAR TRk
i 326 e R e ME (R R A R BT, R, N A
T AR Z T Al PR . RSN PUSEUEOM 2
A RT-PCR £ A w2 A $U 44 5L A BE R
Hemr s H] T LA BRSSPI AR, AR
PRI FH i 5%
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Abstract A strategy for cloning human

immunoglobulin genes with antigen in wvitro
immunization and RT-PCR was established.
Colorectal carcinoma associated antigen CA-Hb3
were purified through a monoclonal antibody
Hh3-Sepharose 4B affinity column and analyzed
by SDS-PAGE and Western blot.
blood lymphocytes (PBL) from 10 ml blood of a

patient with colorectal carcinoma were immu-

Peripheral

nized with CA-Hb3, rhIL-2 and pokeweed mito-

gen. The lymphoblast-like cells and colonies
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could been seen after immunization. The
amounts of total RNA from the immunized PBL
are 2.5 times more than that from the nomr
immunized. Human immunoglobulin, VH-CH1
(IgG) and VI-CL (X), genes were amplified
with RT-PCR with the above total RNA or
mRNA as templates. The products of human

immunoglobulin genes from the immunized PBL

Prog. Biochem. Biophys. * 461 -

are 1.3 times more than that from the

nor immunized.  This strategy would be
used for humanizing mouse original monoclonal
antibodies.

Key words

immunoglobulin, reverse transcription reaction,

antigen, neoplasm, Gene, human

polymerase chain reaction
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