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Large Recombinant Protein Displayed on Filamentous
Phage Surface and its Interaction with Small Molecule
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Abstract Recombinant proteins were expressed as fusions with the phagemid system of pHEN-KM13 and the characteristics and
activities of the fusion proteins displayed on the surface of filamentous phage were studied. The altered titer of rescued phages
from the phagemid system after trypsin treatment indicated the relative quantity of the phages displaying fusion proteins. The
rescued phages displayed foreign proteins could keep the bacterial infection ability while the bald phage without foreign protein
displayed on its surface was sensitive to trypsin treatment and lost the bacterial infection ability. To determine the upper limit for
filamentous phage display four recombinant proteins glutathione-S-transferase and glutathione-S-transferase fused with three
various size peptide linkers were fused to N terminus of capsid protein gp3 and rescued by helper phage KM13. The rescued
phages which displayed fused protein with the size of 40kD or less maintain the infection ability. To assay the activity of the
phage displayed protein the known small molecule probe was used in the interaction study with protein incorporated on phage
surface. Results showed that the glutathione-S-transferase on phage surface still bound to glutathione specifically. It indicated

that the glutathione-S-transferase displayed on phage surface was correctly folded and functionally active. The results
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demonstrated that it was feasible to use small molecule probes to interact with the protein displayed on phage surface. In turn
the method described here also demonstrated that phage display system could be utilized to investigate the interactions between

protein and small molecules.

Key words phage surface display protein-small molecule interaction protein expression activity assay
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Fig. 1 The construction of phagemid pHGST
The PCR fragment of GST was cloned into the 5’ terminus of g3 of phagemid pHEN1. The phage particles including

pHGST phage and bald phage were rescued by the protease sensitive helper phage KM13. e
© FERFRBEDHRTEATIRSMIESE http://journals. im. ac. cn



Chinese Journal of Biotechnology 2006 Vol.22 No.1

22
pHGST PCR pGEX-2T GST trypsin
pHENI1 GST op3 trypsin KM13
pHGST,, pHGSTy,  pHGST,, PCR B cfu 1/ 10° ~
PPARY2 3 900bp 600bp 107 KMI13  VCSMI3
300bp pHGST gp3 trypsin
pHGSTy, pHGSTy, pHGST 3 307 202 op3 trypsin trypsin
104 GST 27kD pHGST C
GSTyy GSTyy  GSTiy KM13
61kD 49kD  38kD cfu 1/10* ~ 1/10°
pHENI cfu
83 5 83 gp3 trypsin
gp3 NN, CT KMI13 107 ~ 10° gp3
! KM13 pHGST GST
gp3
&3 &3 2.3 GST  GST,,
gp3
trypsin gp3
11
2.2 S
gp3 3
S KM13.
op3 rypsin trypsin cfu
cfu cfu
VCSMI3 KMI3 KM13 pHGST 3 VCSMI3  KMI3
N7 3 VCSM13
Typsin
cfu 2 1% 10° cfu 98 %
trypsin VCSM13 cfu
1x10° VCSMI3 1x 10" KM13 1 KMI3 3.2x107
x 10" pHGST cfu 6~7 trypsin
VCSM13 A cfu KMI3  gp3
A B i
VOSMI13 kK135 PHGS !
2 VCSMI3 A KMI3 B pHGST C trypsin

Fig. 2 The comparison of colony forming ability before left of the plate and after trypsin treatment right of the plate
between VCSM13 A KM13 B and pHGST C
The trypsin digestion resistance of pHGST indicated GST had incorporated into pHGST phage. The phages VCSM13 and KM13 were used as positive and

negative control respectively.
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Fig. 3 The proportion of phage titers that could resist trypsin digestion
The phages VCSM13 and KM13 were used as positive control and negative control respectively.
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Fig. 5 The interaction between displayed GST
and glutathione was specific
Phage pHENI or pHGST was mixed with Glutathione Sepharose 4B or
Sepharose 4B. The titers of eluted phage from beads by glutathione
competition were determined after trypsin treatment .
*% indicated the difference was significant for GG versus the other PS
GG and PG P<0.01 .
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