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Construction and expression of disulphide stabilized
anti-CD3/anti-Pgp diabody
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Abstract: We constructed and expressed an anti-CD3/anti-Pgp (P-glycoprotein) diabody previously. However, the two chains of
diabody are associated non-covalently, resulting in being capable of dissociating. The aim of this study is to enhance the stability of
the diabody. We introduced cysteine residues into the CD3 or Pgp V-domain to covalently lock the two chains together. The
disulphide crosslinked diabody were expressed by Escherichia coli (E. coli) 16C9 and purified by a cation exchange column and an
anti-Etag affinity chromatography. The purified proteins were verified through SDS-PAGE. Flow cytometry (FCM) was used to

Received: February 25, 2009; Accepted: May 6, 2009

Supported by: National Natural Sciences Foundation of China (No. 30400558), Natural Science Foundation of Tianjin (No. 08ZCKFSH04100).
Corresponding author: Yingdai Gao. Tel: +86-22-2390-9070; Fax: +86-22-27230740; E-mail: gaoyingdai@hotmail.com

[H & B SR T} 4% 3 4 (No. 30400558), Kidt i B & i 71X 11 H (No. 08ZCKFSH04100) % ) .

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



CD3/ Pgp 1043

analyse the binding properties, competitive binding capacity and stability in vitro. The dsPpg-diabody failed to form disulphide bond
properly. The designed disulphide bridge between the different chains of dsCD3-diabody was formed correctly. FCM demonstrated
the dsCD3-diabody has specific antigen binding activity, the same binding activity and competitive binding activity as its parent
diabody. The dsCD3-diabody retained the full activity even after 72 h incubation at 37°C in human serum, in contrast, the parent
diabody began to lose activity after only 1 h and lose all its activity 24 hours later. The induced disulphide bond in the CD3 V-domain
effectively enhanced the stability of anti-CD3/anti-Pgp diabody. The method of stabilizing a diabody by introducing a disulphide
bond into is practical.
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CD3 Pgp  Vu Vo 11 g/L , 1.5 g/L , 1.2 g/L NaCl,
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Table 1 Primer sequences

Primer name Primer sequence (5'-3")

Primer 1 CTAGCGCACGCGTACGCTGACATCGAGCTCACTCAGTCTCC (Mlu I)
Primer 2 CGACCCTCCGCCACCCCGTTTCAGCTCCAGCTTG

Primer 3 GGTGGCGGAGGGTCGCAGGTCAAACTGCAGCAGTC

Primer 4 GAGCTAGCTAGCTCATGAGGAGACGGTGACCGTG (Nhe I)

Primer 5 CGACCCTCCGCCACCCCGTTTTATTTCCAGCTTGGT

Primer 6 GGTGGCGGAGGGTCGCAGGTGCAGCTGCAGCAGT

Primer 7 GAATATCGCATGCGGTGGTCATGAGGAGACGGTGACCGTG (Sph 1)
Primer 8 CTTCGAGCTAGCTACCCGGGGATCCTCTAGAG (Nhe )

Primer 9 CGCACCTGCGGCCGCTGAGGAGACGGTGACCGTG (Not I)

Primer C1 TGGTCCCACAGCCGAACG

Primer C2 CGTTCGGCTGTGGGACCA

Primer C3 CACTCCAGACACTTCTCCG

Primer C4 CGGAGAAGTGTCTGGAGTG

Primer C5 TTGGTCCCACAACCGAACG

Primer C6 CGTTCGGTTIGTGGGACCAA

Primer C7 CATTCCAGGCACTGTCCAG

Primer C8 CTGGACAGTGCCTGGAATG
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ds-diabody in reducing loading buffer; 3: ds-diabody in
non-reducing loading buffer.
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Fig. 2 Analysis of the specificity binding ability of dsCD3-diabody. (Left) Isotype control. 1: Jurkat; 4: K562/A02; 7: K562. (Middle)
Cells incubated with parent diabody. 2: Jurkat; 5: K562/A02; 8: K562. (Right) Cells incubated with dsCD3-diabody. 3: Jurkat;

6: K562/A02; 9: K562.
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Fig. 3 Analysis of competitive binding activity of dsCD3-diabody against CD3 or Pgp by FCM. (A) Competitve binding activity against
CD3 antigen. a: incubated with PHMAO2; b: incubated with HIT3a and parent diabody; c: incubated with HIT3a and dsCD3-diabody;
d: incubated with HIT3a. (B) Competitve binding activity against Pgp antigen. a: incubated with HIT3a; b: incubated with PHMAOQ2
and parent diabody; c: incubated with PHMAO2 and dsCD3-diabody; d: incubated with PHMAOD2.

o
—_
(=3
(=)
A

—— Parent diabody
-=- ds-diabody

Residual binding activity
N
(=)

0 10 20 30 40 50 60 70 80
t(h)

4 dsCD3-diabody 5MUE I diabody #2 % 1 b3

o

100 pt—p————p——+

—— Parent diabody

1 - ds-diabody
50 4

Residual binding activity

0 10 20 30 40 50 60 70 80
t(h)

Fig. 4 Serum stabilty of the dsCD3-diabody in comparison with the parent diabody. (a) Stability of the anti-Pgp-scFv component in the
dsCD3-diabody and the parent diabody. (b) Stability of the anti-CD3-scFv component in the dsCD3-diabody and the parent diabody.
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