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R, 4B IL-2 cDNA ¥ A\ B f8 40 B il A 7% 2
FEe, ESHESREARE THES
MR IEYE, HI9R NK. LAK AHEH:. H5SH
B 740 TNF, IFN Sy W, Mm=4EHi
Y, FARERALEEERAREREE
SR, P EFSIEMMEER. BBTE
HEEIERYFAME.

FRRERRES, FATURREHER
WAEAA, (EX TR A A v R = A AL
BT FER. BEEEAR, —HEHAIEAS
MAMREF, A ELR IR, KRG
MM, B EE AR E R
BERT A RRARAER .. REAETHNE
BEFRAGMIME IL-2 KFEIARE IL-2 K
FIHBE TR, WHIL2 KFEE, FiE
BHEE (BkFE), EH, IL2 A[ENERE
RIEHHBIETTFBR. REML IL-2 DNA ¥
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Expression of Human IL-2 ¢cDNA in the Human
Osteosarcoma Cell Line. Zheng Qiang, Fan
Jianning, Hui Hongxiang
( Department of Orthopedics, Tang Du
Hospital of the 4th Military Medical
University, Xi'an 710038, China).

Abstract The human [L-2 ¢cDNA was cleaved

from pHIGS3 and inserted in the intermediate

Qingyu, Yin

vector pSP-72 which has the restriction sites
comptible with clone site of the expression vector
pDOR-neo, then IL-2 cDNA was directionally
inserted into the retroviral vector pDOR-neo to
construct a eukaryotic expression vector. The
vector was transfected into human osteosarcoma
cell line by lipofectin. The IL-2 was bioassayed
in the culture of tumor cell after selection of
G418. The production of IL-2 was 50~800 U
per 1 X 10 cells every 24 h, which makes it pos-
sible to carry out osteosarcoma gene therapy.
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WEEF M cDNA, PCR U #4582k, EETEXERN, BAMA®X PCR 314 RAT HEH
CHEREER. KR EETAXFIHHDNA FER S TEWEEKEE I 6 W E K
pCANTABS. BARKEAEWKEXERAERN N SEENENRAED. XEANFEESHEHENE
HRAWEAREERTTLLGELENREN FERESBIHETR. ARAZFERIITLNFE S W R
PR B RNA PHE TR R BEA T AR ER .
XA OSSR, fErEXER, EHAWEK, BERE

. A RXEF Y TR MIHER
HREETERENER. HETEREEY
DEHEZHES, NREARAERE CES
MHMESNR - AREAMERL. ATFRER
FEAXFREAREH EEwE, WEESCE
o AR A5 T R YR A T A X PR T e U T 51 9 B
HEMEEESE; ARSI EREERS
M A]ZE X cDNA, FEART M cDNA 3CEE 5 fff ik
RN, HERMEHTHEHERERE S
WM EBFRIES Y, TUEZESRFAEREY
cDNA, FH PCR HES M ZKX DNA, X
B—4BRE. RERXRBITLERX DNA W F
%, WEREMTZRAEG TN,

e AT AR EE ML, —BREE
WFEHE HHERBAZISLYHRERK
&, BXESEENENEARTRN. WE
HRAMNEAWEREE RS HWREE R
%5 HE QR FeHEfT; RHSEEM
e, HFRiEE, MEEA, RN
AXH M PCR HER, HERERIHMEGF

BEMIESR, REFTEFFHEGE T RARESE
BEEH RN ARG ER.

1 #MEERE

1.1 #¥

R 5 A W B B pCANTAB 5 H Pharmacia
~d]. E.Coli TG1 Wt & M13K07 #H Bl 1 i
WHEZERF. REEATIEBEAEEERE &
B BMZ &) . T7 DNA# 51 7 & 4 B Pharmacia
A7, (a¥P) -dCTP M3 H ¥ E Amersham 2
", DNA & iA# B #E ABI A 7. C50
LR TR Z 3R A R A = gty
1.2 F&
1.2.1 3|¥MRIt:. ZRER/NDBRIRARE
HAEXBEFN, RItEREHEHETEX
5'% K 3'#35(4 VH-5', VH-3'. VL-5'#1 VL-
3. EfEEEE T, BT VHA VL #8EM—
3F3]# # Linker-5'#1 Linker-3', F T &4
HEEYT X518 H Sc-5'f Sc-3". &5l
I FFH W 1.

®1 BREFNEXENS|D

3% 3

VH-5 5"-AGCCGGCCGAGGTTCACCTGCAGCAGTCTTTGGC
VH-3’ 5’-CACCTGAGGAGACGGTGACCGTGGTGCCTTGACC
VL-5 *5"-GGATCGGACATCGAGCTCACTCAGTCTCCAGC
VL-3’ 5'-CCGCTTTTATTTCCAGCTTGGTCCCTCCTCC

Linker-5
Linker-3

5'-GGTGGAGGCGGTTCAGGCGGAGGTGGCTCTGGCGGTGGCGGATCGGACATCGAGCTC
5'-CGATCCGCCACCGCCAGAGCCACCTCCGCCTGAACCGCCTCCACCTGAGGAGACGGT

Se-5' 5'-AAGGAAGGCCCAGCCGGCCGAGGTTCACCTGCAGCAGTCTTTGGC

Sfil

Sc-3’ ~ 5"-AGGATTCGCGGCCGCTTTTATTTCCAGCTTGGTCCCTCC

Not I

1.2.2 RNA #ES DNAWER: TES

B (FrkE) k. R34k VH-3 5§
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VL-3".

1.2.3 %, E#aFXEEM PCR XEIH.
100 ul PCR R K RZF & VH-5'5|## VH-3
3$s% VL-6'3|## VL-3'314% 50 pmol, &
RN FEHH 94T 30 s, 55T 60 s, 72T
90 s, T3 30 IS, 1.5% By A5 I &8 B2 6 0k,
F Whatman DE-81 IR 4X 54t B # v Bt .

1.2.4 HFEHEEFAKY PCR Xy stil.
MEERBAE. EETEXY NN EE
BT EES|Y (Linker-5'# Linker-3') 1BS
¥ (1:1:1) #HITERRIY. EERNEHN
94C 60 s, 63T 240 s. f8% 7 K/E, HIEM
Sc-5'#1 Sc-3"A51¥, #HITREHERK PCRY
W, EFRFREHR T 30s, S5C 60s, 72T
120 s, TA3F 30 W. 1% B fis 8 5 L e ok & i
750 bp ZAHIHE ™, B Microspin 4l
k.
1.2.5 WEEREZFEENHE. BH™Y
KU H DNA BR #14E 9 t188 Sfi I #1 Not [ 347
KE#%, Microspin H 4Lk J5 5 pCANTAB 5/
(SHi]-Not 1) WML E &K R BUETRE KRR
#H#E, ¥ TG B A4, @ M13K07
MH RN, AREREEEEE. ®
R ) g 4 R R

1.2.6 RS IR YB3 ¢ 4 g 1.
MERR S cm (Y EHEFIL, A8 5 ml CEA
R (10 pe/ml), HEES CEARESEEH
HARE K.

1.2.7 EEREENERLEESR: ¥H%.
1.2.8 [E#ELISA: 10 pg/ml CEA $iE&IL
B 200 pl, MBEERMBERRLESEENT
o T 2 O A TR

1.2.9 DNAMEFFIN E: KA Sanger N
J A IR A3

2 & R

2.1 HiHETERERPCR ~HNETE

LA pGEM DNA 4 F Fi E#5 ¥ (Promega)
fEXT B, 1.5% 37 fg K % BX 3 3k K & PCR
Ve, SREZWPCRVHEEDHERE

REF (H1).

I 2 3

B & EETEXERD
PCR %
1: E@ X XA PCR >
$; 2. pGEM DNA 4 Ff
RiRE; 3. B TERER
PCR *=#.

2.2 BENMGEHEPCR FHNET
FHERLSEKEA 750 p WBMH (B 2).

3 2 1

B2 csomstRiasEEN
PCR ¥
i; pGEM DNA &4+ FE & ¥
B, 2. 3: CSO Bk
B PCR *¥4.

2.3 BESNGERENEE
EREAROWHE A ARXEE, BRE
0 5 T 4H R P PR R BE R 2.2 X 10" pfu/ml.
2.4 ELISA¥MN
%t 57 4~ RARM &R TGL TH 2 #9R
WA HFT T ELISARN, B3 44 M
BEA, HSAF K4, 31, 250 5.
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2.5 REGHMUFIHRFIINE

%4, 31, 42F1 50 SEAWEN AT T
Sfi I # Not I WEEYIS47, iEFH 4 MTRENE
750 bp EHENERFE, B3RP LT
REMNMISR, RN 42 S5 50 SHEE
BRETEINE, MR ARy 5w
TR 2, BF—2# TR E B
%, FARRARETFNHEFE, EREFIL
FREHEEREN LA 4. SCMHEE
RERERAENHML, RIOZLNESHFRME
Pk OVB3 R & & R ],

15 30 45 60

GAG GTT CAC CTG CAG CAG TCT TTG GCA GAG CTT GTG AGG TCA GGG GCC TCAGTC AAGTIG
Glu Val-His Leu Gln Gln Ser Leu Ala Glu Leu Val Arg Ser Gly Ala Ser Val Lys Leu

75 90 105 120

TCC TGC ACA GCT TCT GGC TTC AAC ATT AAA CAC TAC TAT ATG CAC TGGGTGAAACAG AGG
Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys His Tyr Tyr Met His Trp Val Lys Gln Arg

VH-CDR1

135 150 165 180

CCT GAA CAG GGC CTG GAG TGG ATT GGA TGG ATT AAT CCT GAG AAT GTTGAT ACT GAA TAT
Pro Glu Gln Gly Leu Glu Trp lle Gly Trp lle Asn Pro Glu Asn Val Asp Thr Glu Tyr

VH-CDR2

195 210 225 240

GCC CCC AAG TTC CAG GGC AAG GCC ACT ATG ACT GCA GAC ACA TCC TCC AACACAGCC TAC
Ala Pro Lys Phe Gin Gly Lys Ala Thr Met Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr

Bl 3 pCANTAB S-scFv R t6
gy stil /Not ] WEAENEE
1: pGEM DNA 4+ TR %
2: pCANTAB S5-scFv E @ &
(Sfil /Not [ EEH).

255 270 285 300
CTG CAG CTC AGC AGC CTG ACA TCT GAG GAC ACT GCC GTC TAT TAC TGT AAT CAC TAT AGG
Leu Gln Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys Asn His Tyr Arg

315 330 345 360

TAC GCC GTA GGG GGT GCT TTG GAC TAC TGG GGT CAA GGC ACC ACG GTC ACC GTC TCC TCA
Tyr Ala Val Gly Gly Ala Leu Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

VH-CDR3

375 390 405 ' 420

GGT GGA GGC GGT TCA GGC GGA GGT GGC TCT GG GGT GGC GGA TCG GACATC GAGCTC ACT
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ille Glu Leu Thr

Linker peptide

435 450 465 480

CAG TCT CCA GCA ATC ATG TCT GCA TCT CCA GGG GAG AAG GTC ACC ATGACC TGC AGT GCC
Gln Ser Pro Ala lle Met Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr Cys Ser Ala

495 510 525 540
AGC TCA AGT GTA AGT TAC ATA CAC TGG TAT CAG CAG AAG TCA GGC ACC TCC CCC AAA AGA
Ser Ser Ser Val Ser Tyr Ile His Trp Tyr Gln Gln Lys Ser Gly Thr Ser Pro Lys Arg
VL-CDR1
555 570 585 600
TGG GTT TAT GAC ACA TCC AAA CTG GCT TCT GGAGTC CCT GCT CGC TTC AGT GGC AGT GGG
Trp Val Tyr Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser Gly
VL-CDR2 ——
615 630 645 660
TCT GGG ACC TCT TAC TCT CTC ACA ATC AGC ACC ATG GAG GCT GAA GTAGCT GCC ACT TAT
Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Thr Met Glu Ala Glu Val Als Ala Thr Tyr
675 690 705 720
TAC TGC CAG CAG TGG AAT AAT AAC CCA TAC ACG TTC GGA GGA GGG ACC AAGCTG GAA ATA
Tyr Cys Gln Gln Trp Asn Asn Asn Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu [l
— VL-CDR3
AAA
Lys

B4 #CEARBNGERNATRAAZRRDHBERAFA
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3 W i

AHERAREMEAFFA, MW RNAH
REFIREDHE TR, 2L EmENE
A SERL.

IR A< 77 0] LA 2 Ff o A R P B 2%
ZIEAME RNA HE [ R Th gEE pi ik

AR K EE, WAL EEN R E

If. B B 40 A $2 B RNA # 47 °] A8 X3 [ 4 52
BN LD A0SR R M 4% 3B RNA #47
PCR 3§, #F47E3%5 3l & 21T B IR W Ik
ik, UEREIRARSEIUFRM A R
.
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Construction and Screening of the Anti-CEA
Single Chain Antibody Gene. Zhang Meiyun,

Kong Jian ( National Vaccine and Serum Insti-
tute, Beijing 100024, China).

Abstract A strategy based on polymerase chain
reaction (PCR) and a phagedisplay system for
the rapid method for constructing and screening
chain antibody genes was

reported. Total RNA from a hybridoma (C50)

producing an antibody that reacts with carci-

functional single

noembryonic antigen (CEA) was used as a tem-
plate to make the first strand of a cDNA, light-
and heavy-chain variable-region genes were sepa-
rately amplified by PCR. Then whole single
chain antibody gene was synthesized and ampli-
fied by using two sets of DNA primers that (1)
hybridized to the ends of the light- and heavy-
chain variable regions, (2) encoded a linker pep-
tide, and (3) contained appropriate restriction
enzyme sites for cloning. After 30 cycles of
PCR, the DNA fragments containing sequences
encoding the light- and heavy-chain variable
regions were cloned into pPCANTAB 5 phagemid
containing gene [l of the phage. Clones encod-
ing single-chain antibody was express on the sur-
face of the phage as a fusion with gene [l pro-
tein. Recombinant phage expressing anti-CEA
single chain antibody which retained its antigen-
binding capability was screened by affinity selec-
tion and enriched. By using this approach it
should be possible to rapidly clone and screen the
functional variable region sequences of many
different antibodies from hybridoma RNA.

Key words PCR, variable-region antibody
genes, recombinant phage, carcinoembryonic
antigen



