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[ Abstract ] Objective: To clone Fd and light chain genes of monoclonal antibody HAb18 against human hepatoma and
verify their accuracy and liability. Methods: Total RNA was extracted from hybridoma cell line secreting MAb HAb18,
and Fd and light chain genes were amplified by RT-PCR. After PCR products were ligated into pMDI18T vector, positive
clones were screened and DNA sequences were tested and analysed by relative softwares. Then, light chain and Fd genes
were sequential cloned into phage display vector pComb3. After recombinant vector was transformed into E. coli XL1-blue,
recombinant vector was rescued by helper phage M13KO07 and the specificity of phages to antigen was detected by indirect
ELISA. Results: The size of amplified Fd and light chain genes was separately 665 bp and 668 bp. The results of se-
quence analysis showed that both VL and VH contained 2 characteristic cystines and CH1 was IgGl1 classes and CL was .
ELISA result identified that expressed Fab antibody could specially bind to corresponding antigen. Conclusion: Fd and
light chain genes of MAb HADb18 were successfully cloned, which lay a good foundation for constructing a diversity of engi-
neering antibody.
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I TG MAb HAB18( TgG1 ) ) 2% 52 93 400
e, AR A IR AE . Trizol i3~ Gibeo BRL 2y
AP fh o SR SRR &I [ Promega 28 7)o M A 1A Ji2
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WgE 1 x 107 Ab T 50 K W19 MAb HAbIS %438
e 24 ML, R P S SR K- - 58 V6 B BB RNA, LK
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1.4 RT-PCR JZJi & DNA i ¥
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94°C 1 min,54°C 1 min,72°C 1 min,30 &3 ;5 J5 72°C
ZEH 10 min, PCR #3174 £ 58 s 2l AR50 & 4l Ak It
IS, 43 5 2k R pMD18-T #E47 3% #:( Bk 2 Ik
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pMD18-T/L, Ff- 5% Ak Jf% 52 25 KMz ¥ 1 IM109 $k % FH &
sokE R R IE 51 ) 64T PCR %58 )5, iF— 2 dE 47
Fil )43 47 A1 DNA 5100 72
1.5 DNA J¥5145Hr

FIH Blastn 7F Genebank ZCHE JE vh % 3515 69 B 44
Fd FIREE 4 K 5L R 81 BEAT R IR 24 1R 1 A
KabatMan 503 2" EAT 4R ER AR FE A9 96 5E .
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HAB18 A A BHA: T B %l Bl s o7 4 4 A B 4 % B, BSA
YE MBS R, PBS A Ry 28 X R

2 & R

2.1 HAbI8 MAb Fd J 34 3 M 1Y oo [

S Fd S A 3 51 W LA R R B S I AT 375,
BTN BE P AEREE H AL . 2210 o/L Bl b
EEI LUK BN, HAD18 @ K FEHEFT Fd ¢DNA [ K/
1660 bp ZE4(E 1), SHIAM KNSR 50 E
gESR(E 2 Fis ) 04 K Fd 3L R R BEII RN 50
665 bp #1668 bp, & A LR 51 4 75 F1EGEI 15 .
FASZIX A CDR J3 41, Rl £ 4 A 1 5 IX P51

1 HAbI8 Fd RE{#EER PCR # 1§
Fig.1 PCR amplification of Fd and light chain
gene of MAb HADb18
1: DL-2000 marker; 2: Fd gene; 3: Light chain gene
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LR, CDR 751 B 7R F PR X, K Kabat & X



o L iR A 3R 24 AR 2003 Jun; 10(2)

+ 107 -

W CHE . R AR E XS5 Genebank 9 Rl
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Genebank E03E E i 40 ) %) FA AR 5% 4 3L R 7 5 3
A7 RIS A 1 25 SR 3 B, AR A 19 2 AN DR 97 A

P, 4351 96% F1 94% . [A] i ) KabatMan % &
JE S 5 B IR AR MR BE R 112,155 F L106A, HAH
N SR V, N A K [ 1 BLLE 400 0. 223% ,
0.414% F1 0.542% ; %4 H55,H78 F1 H101, H:AH

PIPLARSEN 51, EL23 50 5 BT DNA BTy « 68 Y
A DX B T A T 2 DX R R ik PR LA 5 v Y )

MAEIER H, T F T @B ILR 5K 0. 677% ,
0.777% #10.677% .

Fd:( 668 bp)
AGGTGAAGCTG TCTGGAGGAGGCTTGGTGCAACCTGGAGGATCCATGAAACTGTCTTGTGTTGCCTCTGGATTCAC
TTTTAGTGACGCCTGGATGGACTGGGTCCGCCAGTCTCCAGAGAAGGGACTTGAGTGGGTTGCTGAAATTAGAAGCAAAGCCA
ATAATCATGCACCATACTATACTGAGTCTGTGAAAGGGAGGTTCACCATCTCACGAGATGATTCCAAAAGTATTATCTACCTGCA
AATGAACAACTTAAGAGCTGAAGACACTGGCATTTATTACTGTACCAGGGATAGCACGGCTACCCACTGGGGCCAAGGGACTCT
GGTCACTGTCTCTGCA GCCAAAACGACACCCCCATCTGTCTATCCACTGGCCCCTGGATCTGCTGCCCAAACTAACT CCATGGT
GACCCTGGGATGCCTGGTCAAGGGCTATTTCCCTGAGCCAGTGACAGTGACCTGGAACTCTGGATCCCTGTCCAGCGGTGTGCA
CACCTTCCCAGCTGTCCTGCAGTCTGACCTCTACACTCTGAGCAGCTCAGTGACTGTCCCCTCCAGCACCTGGCCCAGCGAGACC
GTCACCTGCAACGTTGCCCACCCGGCCAGCAGCACCAAGGTGGACAAGAAAATTGTGCCCAGGGATTGT AAGCCT
Light chain:( 665 bp )
GATGTGAGCTCGTGATGACCCAGACTCCCACATTCCTGGTTGTATCAGCAGGAGACAGGGTTACCATAACCTGCAAGGCCAGTCA
GAGTGTGATTAATGATGTAGCTTGGTACCAACAGAAGCCAGGGCAGTCTCCTAAACTGCTGATATTCTATGCATCCAATCGCAAC
TACGGAGTTCCTGATCGCTTCACTGGCAGTGGATATGGGACGGATTTCACTTTCACCATCAGCACTGTGCAGGCTGAAGACCTGGC
AGTTTATTTCTGTCAGCAGGATTATAGTCCTCCATTCACGTTCGGCTCGGGGACAAAGTTGGAAATAAAA CGGGCTG ATGCTGCAC
CAACTGTATCCATCTTCCCACCATCCAGTGAGCAGTTAACATCTGGAGGTGCCTCAGTCGTGTGCTTCTTGAACAACTTCTACCCCAA
AGACATCAATGTCAAGTGGAAGATTGATGGCAGTGAACGACAAAATGGCGTCCTGAACAGTTGGACTGATCAGGACAGCAAAGAC
AGCACCTACAGCATGAGCAGCACCCTCACGTTGACCAAGGACGAGTATGAACGACATAACAGCTATACCTGTGAGGCCACTCACA

AGACATCAACTTCACCCATTGTCAAGAGCTTCAACAGGAATGAGTGTTAATTC |TCTAGA| CGGCGC

2 E#iFd FERABRESKNEZERT
Fig. 2 The nucleotide sequences of heavy chain Fd and full-lengh light chain genes

Underlined sequences are constant regions, Shadowed sequences are CDR regions,

Squared sequences are restriction sites, ltalic and overstriking sequences are primers

2.3 Fab WEF{AEREM pComb3/Fd-g Il -L fy 2
MR R R 3, I EEs R Exw, H

(AL IR R B © AE A 4 A A pComb3 H AR I F) Mt D7) 437
i, KNI 660 bp ZeA7, 9 HPE DUIRAC &1 4 ).

B3 Fab KEEETREE pComb3/Fd-gll-L
Fig. 3 Phage display vector pComb3/Fd-gIlI-L of Fab gene
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2.4 A% ELISA A6 J& /R Y Fab HLIR PR LS A
Tk

[B)42% ELISA /R, R 7m T i 1R F 18 (1) Fab Pk
A5 HAbISG MM AM X A B S P45 A, ODyso nm {H
4 0.368 , 1M H B XF #R¥ R B PR 2,

B4 Fab EHEEREREAE pComb3/Fd-gll-L K
PR & B ] 3 4R
Fig. 4 Restrictive enzyme digestion analysis of Fab
gene phage display vector pComb3/Fd-gIll-L
M: DNA marker; 1:pComb3; 2: pComb3/
Fd-gll-1/Sac I + Xbal ; 3: pComb3/Fd-glll-1/
Xho I + Spe I ; 4: pComb3/Fd-glll-L / Xho I + Xba [ ;
5: pComb3/Fd-glll-1/ Spe I + Nhe |

33 @
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B FR1 5" )7 50 B oAb, R a1 P08 s se s, B
Pyt JE TR LA S . B AT HEFE FR1 X 5]
AGAR IR . [RIRE,3 5 5| ) ik Bt A R 7 =X,

— PR FR4 AV 2 XA 22 A0 X 3, ] 4 3Rk A8
EHEFREE V XL (HATBEFE FR4 K5I ARAE, 75
— Rl ECR T AR CHI AL AE X 7 B % 4E 2 IX
3"V, IXFPBERE T R AT AT AR X AE AR Y 37 5 7 4, TR i
A AR A AL Fab JE A B0 A T X 4 3Gk 5L D i mT
SEPEHAT S .

i DR A BT R IL B 45 4% HADIS
MAb Jy IgGlw BIBYHRE AL, FATEE ] 155 FR1 5/ %)% 51
HANE 5 sl F G | ) S R 1eG1 BCEE IX BY k FREE
P DX 3" I BC 0T 9 37 3t 7 | 0ok 3 Fd BE R AR B 4
KA, S5y B Fd B L3R e R0
Fd B L FEPR S AR R BEUI O 83 X 43504 3 ASFTS A
B3 N 7 A B X, H T AN 2552 W Fab 25 4 B 5 19 15
L
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RIS, L, e R D BE DT L BRI B, 7 AR 4
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FR4 X )#E474 1% MAb HAb18 9 VH F1 VL B, X114
H R AR SEIR 8 0 22 (/R 55 Cabilly 25 438 A9
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AP IR | 3X — p 3 5 A6 At ) BT A S R g o g
—HIESE,

SR E — Wk 2% 52 908 40 e v iT LA 55 7 R D) f
ERBECK R N B PR S RE PR AR P (0 A o —
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P, PHITE DA 58 8 4 i v e B B P IR L R S L 3
Ut HLEA THT IR G G 0 M I s, DA B S b A A T
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PRI AE I B VR EL AT R A0 R L 4 o Sl A
KU Sz Rk BRI SR R o AR, W pRT AR A PR
FAR RSB T AR PRSI A b ik R RS TR
HERE o ZHAR W B R sSSP B 25 5 A
iR, TN O 2 1 R R I B T O S )
PEFECE . AR IRATE MAb HABIS ¥ Fd FifssE
JRE IR T 5 T A 19 T, M DR 1 5 T B A
P RTEEME . RIATR BN T R,
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