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Abstract  Angiogenesis related diseases involving EGF include acherosclerotic plaques, haemangioma, angiofibroma,
tumor growth and arthritis. EGF may serve as a drug target and its antagonists may have important clinical applications.
Peptide phage display libraries have been successfully applied in areas of finding ligands for enzymes, receptors, and many
other molecules. A p VIFbased peptide phage display library was panned with the cytokine EGF and several EGF-binding
clones were selected based on ELISA and micropanning assays. The selected EGF-binders from peptide phage display

library may be utilized in affinity chromatography in EGF dow nstream processing and even act as potential antagonists of

EGF if their affinity is further improved through secondary library strategy.
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Cytokines, as important modulators of
homeostatic processes, can be viewed as double edged
swords, benefiting the host when their production
and actions are regulated, but posing a threat to the
host when their production and actions are
unregulated. Such imbalances can contribute to the
pathogenesis  of  diseases. = Angiogenesis related
diseases involving EGF ( epidermal growth factor)
include acherosclerotic  plaques,  haemangioma,
angiofibroma, tumor growth and arthritis!''. The
action of cytokines can be inhibited by agents at
several levels, including agents which binds soluble
cytokines. EGF may serve as a drug target and its
antagonists may have important clinical applications.
Screening peptide phage display libraries has been
demonstrated as an effective new approach to finding
ligands for targets of various types'?. For this study,
the library strategy was adopted to select EGI-
binding clones and these EGF-binders may be
antagonists candidates of EGF il their affinity is
further improved through secondary library strategy.
The library used in this study contains a

randomized peptide insert ( XCXs) expressed at the

of pVl, a
filamentous phage!®. Biopanning was performed in
96-well, ELISA

immunadsorption plates

N-terminus major coat protein of

flat-bottom ( enzyme linked
assay ) ( Corning ).
Microwells were coated with 3 g of EGF (expressed
in £ . coli and purity > 97%) overnight at 30'C, in
50 Bl of 0.05 mol/L. NaHCO3/NaCO3; (pH 9.1)
before the library was biopanned as described”.
After four rounds of biopanning, clones from round
2, 3 and 4 were selected and four clones were
confirmed by ELISA and micropanning assays.

Phage ELISA

microtiter wells were coated and blocked and washed

was performed as follows:

as described in reference [ 3]. Twice PEG-purified
phage (10° TU) was added to each EGF-coated well
of a microtiter plate and incubated for 1 h at 37°C
before the well was washed three times in PBS'*).
Antiphage antibody-HRP conjugate ( Pharmacia)

was added to each well and incubated for 1 h at 37 C.
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Plates were washed three times for 4 min a time in
PBS. 100 H]l of 3, 3, 5, 5’-tel1‘umelhy|l>enzi(line
(TMB) substrate solution was added to each well.
The reaction was stopped after 5~ 20 min with 50 Bl
H2S04 (2 mol/L) and the A4s0 was determined

(Fig. 1). ELISA signal is calculated as average of two

duplicates.
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Fig. 1 Comparison of ELISA signal between negative phage
peptide and positive phage peptides
Clone 1 is a negative control clone; clone 2 ( RCGM ESRM M-
DCHPLRSL), clone 3 (ICESRHYQVRLPPRPSM ), clone 4
(LCRITNEEVTPGLTTTD), clone 5 (RCENLRHVNLPSP-
QRNR) are positive clones.

Micropanning was done as follows: microtiter
wells were coated ( or block-only) and blocked and
washed as noted in library biopanning!®. Twice
PEG- purified phage in PBS (5x 10° TU) were added
to each well, and incubated for 1 h at 37 C. Wells
were washed three times for four minutes in PBS and
then eluted in elution buffer at room temperature for
10 min.

tetracycline resistance transducing units!®!. The yield

Phage were then diluted and titered for

of each micropanning can be calculated by dividing
the output by the input while the yield ratio can be
calculated by dividing the yield of EGF-coated well by
the yield of block-only well (Fig. 2).

Although a dozen of phage display libraries had
been screened against EGF ( data not shown), only in
the pVlkbased phage display library were several
positive clones selected and confirmed by ELISA and
micropanning assays. Among the four confirmed
clones, three of them have the consensus sequence

PXR and all of them are rich in Pro, Ile or Val which

are supposed to impose additional constraint, Tt
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suggests that EGF-binding clones may be selected
more possibly from multivalent and constrained
peptide phage display libraries than from monovalent
and linear ones. These peptide leads may be EGF
antagonist candidates if their affinity is further
improved by the secondary library strategy'®.
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Fig. 2 Comparison of micropanning yield ratios

between negative control and positive clones
Clone 1 is negative phage peptide and its yield ratio is about 1.
Clone 2, 3, 4 and 5 are positive phage peptides and their yield

ratios 22.
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