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HIT3a
PHMAQO2
CD3/  Pgp
K562
1
1.1
1.1.1 E . coli 16C9
K562/A02 Jurkat
K562 10%
RPMI1640 GIBCOBRL
CD3 ScFv s Pgp Sckv
pYZF pYZL
1.1.2 Tag DNA Ml 1
Nhe 1 Sph 1 Not 1 GIBCOBRL CD3
HIT3a Pgp
PHMAQ2 E-tag
HRP E-tag E-tag
Pharmacia FITC IeG
1.1.3 PCR

P1 5" CTA GCG CAC GCG TAC GCT GAC ATC GAG
CTC ACT CAG TCT CC 3" Miu 1

P2 5" CGA CCC TCC GCC ACC CCG TIT CAG CTC
CAG CTIT G 3’

P3 5" GGT GGC GGA GGG TCG CAG GTC AAA CTG
CAG CAG TC 3’

P4'5" GAG CTA GCT AGC TCA TGA GGA GAC GGT
GAC CGT G 3" Nhe 1

P5 5" CGA CCC TCC GCC ACC CCG TIT ATA TTC
CAG CTIT GGT 3’

P6 5" GGT GGC GGA GGG TCG CAG GTG CAG CTG
CAG CAG T 3’

P75" GAA TAT CGC ATG CGG TGG TCA TGA GGA
GAC GGT GAC CGT G 3" Sph I

P8 5" CIT CGA GCT AGC TAC CCG GGG ATC CTC
TAG AG 3" Nhe |

P95" CGC ACC TGC GGC CGC TGA GGA GAC GGT
GAC CGT G 3" Not 1

1.2
1.2.1 DNA
9

1.2.2 CD3/  Pgp
PCR CD3 ScFv Pgp Sckv
CD3V, CD3Vy PgpV, PgpVy
overlap PCR
PepVy PgpV,,
CD3V,-PgpVy PgpV, -
DNA

Miul +

G4S CD3V,
CD3V, DNA
CD3V,
CD3V,-PgpVy  Mlu 1+ Sph 1
Sphl pYZL
PCR DNA
5' 3 Not1

Nhel + Notl

CD3VL-PgpVH ~ Mlul + Nhel
Mlul + Notl
CD3/ Pgp

PgpV,-CD3V,,

pYZF

pAYZDCP
1.2.3 CD3/  Pgp

pAYZDCP E . coli16C9
0.1mg/mL 2YT
1% 0.5% NaCl

8h 1:2

0. 1mg/mL ApS 1.1%

0.06% 0.019% MgS0,

0.107%NH,Cl 0.373%KCl 0.12%NaCl 0.12mol/L

1.6%
37°C

0.15%

pH 7.4 25C 24h 4°C
25mmol/L,
Immol/L PMSF 0. 1mmol/L 20%
W1V NaCl 200mmol/L. pH 7.5 4°C 1h
12000r/min 4°C 10min
1.2.4 CD3/  Pgp
E-tag CD3/  Pgp
10mmol/LL MES pH 5.5 1 mmol/LL EDTA
0.1 mmol/L pH2.7 FPLC
15%SDS-PAGE ~ Western blot
1.2.5 500 Super-
dex75 9/60 Pharmacia PBS
0.25ml/min FPLC Phar-
macia
1.2.6 FACS
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A02 o Ml
CD3/  Pgp 1 x 10° K562/A02 74 % PGI:\’/‘KI
npt D3V PGPV
Jukat 4% 1h 2000 r/min 10min ’ Nl
stIl Mlul
4°C PBS 3 PAYZDCP  PGPV,_-CD3V,
E-tag 30pg/ml.  Pharmacia 4°C
E-
1h 2000 t/min 10min 4°C PBS o N Norl
Tet"
3 201, FITC -
leG 4% 40 min FACS I CD3/ Pgp Diabody pAYZDCP
Fig. 1  Construction of plasmid pAYZDCP
1.2.7 CD3/  Pgp
CD3/  Pep Dia- 2.2 CD3/ Pgp
body Jukat D3 K562/A02  Pep CD3/ Pep
05 | D3/ Pep pAYZDCP E . coli 16C9
T Jurkat K562/
AO2 37°C 1h 2000 r/min 10min 4°C .
-t
PBS 4y o8
CPM 2mg/L Diabody  15%  SDS-PAGE
1.2.8 28kD 26kD
o vy P PHMAO2 28 kD 62.97% 26kD
2p
33.13% Western blot
HIT3a 1 x 10°K562/A02 Jurkat . ’ . ertem B
-t -t
4C 1h 2000 r/min 10min 4°C *® *
28kD 26 kD
PBS 3 20pL. 5
FITC IeG 4°C 1h 2000 " | R
r/min 10min 4°C PBS 3 D . ... |
97.0—
FACS
66.0—
2 .
2.1 CD3 Pgp o - -
CD3 V, PepV,, ni— -
G4S PepV,. i— -
CD3V,
PCR - PepV., 2 CD3 Py
SD SDS-PAGE Western-blot
E-tag Fig2 SDS-PAGE and Western-blot analysis of
anti-CD3/anti-Pgp diabody
p AYZDCP 1 M. Low rang weight marker 1. Anti-CD3/anti-Pgp diabodyeluted from the
anti-E-tag column analyzed by 15% SDS-PAGE 2. Anti-CD3/anti-Pgp
oA diabody eluted from the anti-E-tag column analyzed by immunoblot
pho
mRNA mRNA 2 2.3
SD CD3/  Pgp PgpScFv
77.29min 90.10 min CDh3/

stll

P .
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45kD 25kD Sigma CD3/  Pgp CD3  Pgp
75.16 min 79.39 min 90.18min
CD3/  Pgp Diabody 2.5 CD3/ Pgp
2.4 CD3/ Pgp Jurket CD3/  Pgp
K562/A02 CD3 Pep
Scatchard CD3/  Pgp
CD3/  Pgp Jurket CD3ScFv Pgp
K562/A02 3-1 245 ScFv 1
1 PHMAO2 HIT3a PgpScFv  CD3ScFv ~ CD3/ Pgp Diabody
Table 1 Affinities of MAb and antibody fragments
Jurkat cells K562/A02 cells
Antibody HIT3a Anti-CD3ScFv Diabody PHMA02 Anti-PgpScFy Diabody
Ka 2.7x10° 3.2x10° 1.5% 10 1.1x10° 4.0x 10* 5.0% 10
2.6 K562/A02 FITC
HIT3a Jurkat IeG 94.56%
FITC IgG PHMAOQ2 CD3/  Pgp
95.50% HIT3a K562/A02 FITC
CD3/  Pgp Jurkat IeG
FITC IeG 30.68% 336
25.20% PHMAQ2
100 100
80 80
S 404 8 40 ’
AV AN
: : . : (st : . e
10° 10' 10 10° 10° 10° 10' 10 10° 10° 10° 10' 10 10° 10°
FL 1-Height FL 1-Height FL 1-Height
100 ! 100 2 100 2
80 80
é 60— é 60
S 40 S 40
20 20 ",
0100 10 Ig: 107 10° ’ 10° 10 10 !?7153 10° 10J. 10' 1;2 i&3 10°
FL 1-Height FL 1-Height FL 1-Height
4 5 6
3 FACS CD3/  Pgp Diabody  Jurkat K562/A02

Fig.3 FACS analysis of anti-CD3/anti-Pgp diabody binding to both CD3-positive Jurkat cells and Pgp-positive K562/A02 cells
1. Jurkat cells incubated with PBS 2. Jurkat cells incubated with anti-CD3/anti-Pgp diabody 3. Left peak Jurkat cells incubated with PBS  right peak Jur-
kat cells incubated with HIT3a middle peak Jurkat cells incubated with HIT3a and anti-CD3/anti-Pgp diabody 4. K562/A02 cells incubated with PBS 5.

K562/A02 cells incubated with anti-CD3/anti-Pgp diabody

PHMAOQ2 middle peak K562/A02 cells incubated with PHMAQ2 and anti-CD3/anti-Pgp diabody
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CD3/  Pgp PHMAO2 Pep
Pgp
Pgp
CDh3/ CD20
3 CDh3/ CD20
B 2 CD20
Pep
Multidrug resistance MDR MDR HIT3a  PHMAO2
170kD CD3/
Pgp Pgp  ATP Pep CD3/ Pgp
Jurkat  K562/A02
CD3/  Pep
Pep Pep
10
Pgp mdr-1 mRNA CD3/  Pgp
4)
Pep
Pgp CD3/ Pgp
Pep
Pgp
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Construction and Expression of Anti-CD3/ Anti-Pgp Diabody

GAO Ying-Dai  XIONG Dong-Sheng XU Yuan-Fu PENG Hui SHAO Xiao-Feng YANG Chun-Zheng ZHU Zhen-Ping
The State Key Laboratory of Experimental Hematology Institute of Hematology —Chinese Academy
of Medical Sciences & Peking Union Medical College Tianjin 300020 China

Abstract The use of tumor antigen specific antibodies for the delivery of therapeutic agents offers the possibility of targeting
therapy with reduced toxicity to normal tissues compared to conventional treatments. However several factors restrict the use of
anti-PGP monoclonal antibodies Mabs . First Pgp is expressed in normal tissues particularly in epithelial and endothelial cells
of the gastrointestinal tract liver kidney blood brain barrier choroids plexus and other organs. It plays a significant role to
transport drugs and toxins in these organs. Therefore anti-PGP antibodies in combination with cytotoxic compounds or radiola-
belled antibodies should neither inhibit the activity of PGP nor harm the cells which expressed PGP normally. BiMab exploit the
specificity of Mab and ensures activation of cellular cytotoxic mechanisms which kill tumor cells only but not harm normal cells.
It will provide a strategy for resistant cancer therapy using anti-PGP antibodies. Second Repeated administration of murine anti-
bodies generates a strong human anti-mouse immune - HAMA ' response in up to 50% of patients after the first dose and appro
ximately 90% following a second treatment. In an effort to reduce the toxicity and antigenicity we focus to produce anti-PGP
antibodies which have the binding activity only - but not inhibit the function of the " pump”  and to construct a small and partially
humanized recombinant molecule with dual specificity for both PGP and CD3 complex to activate the host immune response toward
the tumour. PCR and overlap PCR were used to construct anti-CD3/ anti-Pgp Diabody. DNA sequence was analyzed by the Ter-
minus of Dideoxy Nucleotide. The product was purified by affinity chromatography and analyzed by both the detection of western
blot and size exclusion chromatography its antigen-binding activity was examined by FACS cellular RIA. Plasmid pAYZDCP
which expressed the anti-CD3/anti-Pgp Diabody was constructed correctly. The diabody was recovered in high yield up to 2mg/
L. after E-taq purification and predominantly 90% as a dimer. The diabody can bind to Jurkat cells CD3* and K562/A02
cells Pgp™ . The affinities of the diabody were similar with the anti-CD3 ScFv or anti-Pgp ScFv respectively. The anti-CD3/
anti-Pgp BsF ab’ , was first recast into the diabody format and succeeded to obtain high level expression. The results of some
biological activity experiments indicated that the diabody could bind to Jurkat cells and K562/A02 cells. Multidrug resistance can
be reversed experimentally by a variety of drugs among which the best known are verapamil and trifluoperazine which unfortu-
nately are of limited use in practice due to severe collateral cardiac toxicity. Anti-PGP X anti-CD3 diabody will provide another

therapeutic strategy against multidrug resistance cancer.

Key words CD3 Pgp engineering antibody bispecific antibody
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