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Screening of Peptide Sequences with Affinity to Bisphenol A by Biopanning
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Bisphenol A (BPA) is a highly hazardous component to human since it is regarded as one of endocrine disruptors.
For the analysis and/or removal of BPA, the searching for the specific ligand with a selective affinity to target BPA is
required. In order to find the peptide moiety that specifically binds to BPA, the ultrasound-assisted biopanning was
carried out with a phage-displayed peptide library expressing constrained heptamer. After six rounds of positive
screening against BPA particles followed by the negative screening against the surface of eppendorf tube, the peptide
sequence (CysLysSerLeuGluAsnSerTyrCys) with affinity to BPA was screened based on the order of frequency from
the screened phage clones. To further verify the specificity of screened peptide sequence, the cross-binding affinity
of the phage peptide toward BPA analogues such as Bisphenol S (BPS) and Bisphenol F (BPF) was also assessed,
where the selected phage peptide showed a higher affinity to BPA over BPS and BPE.
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0 3l duEA, RHA WEUA FolEd 9 =
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BPA:= 53| AAE T Wys 2+5 SetiER, A 8719 2"
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et al., 2004). AA7}A] BPAE F2 71A/NF| 2 20tE 18]
£ o] g3} A3t 9l=d|(Stuart et al., 2005), dutd oz
Al&o] HAE7t dasts 54 A7to] Blnz 41 HE 55
9] §A7F EAsk= ©Alo] Utk ol e B thE FEhEd
o u|F s §4 BN &35 Yt ZARHLE, o2
Ao shtg EX5E 23 Ed o] w2 ookt HES
] 2= 7|6ke] Hio] @ AIA7F AtE|AL Qltk. @A 7EA] W3
H JUESolE I, 5d, vAE, DNA, HERo|E ol gle
™ (Parellada et al., 1998; Marrazza et al., 1999; Rose et al.,

*For correspondence. E-mail: ikyoo@ulsan.ac.kr; Tel.: +82-52-259-
2251; Fax: +82-52-259-1689
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Table 1. The number of phage in each round of biopanning against bisphenol A

.. b
Round Binding buffer" nitial phage Eluted phage (pfu)
(pfu) EG1 EG2 EG3 ES
1 0.1% Tween 20 + TBS 1x10" 2x10° 3x10° 3x10° Not detected
2 0.2% Tween 20 + TBS 2x10" 3x107 1x107 5%10° 2x10°
3 0.3% Tween 20 + TBS 2x10" 7x10 6x10’ 7x10° 6x10°
4 0.4% Tween 20 + TBS 2x10" 1x107 4x10° 2x10° 1x107
5 0.5% Tween 20 + TBS 2x10" 5%x107 9x10° 3x10° 2x10’
6 0.6% Tween 20 + TBS 2x10" 4x10’ 8x10° 1x10° 3x107

*TBS: 50 mM Tris-HCIl +150 mM NaCl at pH 7.5
®Elution condition (EGl, the first 10 min elution of BPA-phage by 0.2 M Glycine-HCl at pH 2.2; EG2, the second 10 min elution under same condition; EG3,

the third 10 min elution under same condition; ES, the fourth 10 min elution by sonication at 28 kHz)

B AERAY 7157124 e 5 Ye HEolE AES
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Z o] A AE(Ph.D.-C7C™, E81208) 2.2 NEB (New England
Biolabs, USA)ll A S35t 10 ple] mt] gto] B 2] 990
ul€] binding buffer (TBS buffer with 0.1% Tween 20)]] 3]4]
Sk 1 ml9] BPA YAt -§-H(60 mg/ml)} 4o] 1A|7F 5t A2
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A pfu (plaque forming unit)E A5} th Elutione 5% =
AolA 10824 33]of| ZA §HE AA|ste BPAR R Y2bE=
2| S YA, 345} tHEGI1, EG2, EG3). EG3 ©A|7}1A|
3|55 x] ¢kl BPA Y=pol| ZstAl Adet oAl = 28 kHzo) %=
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Table 2. Amino acid sequences of BPA binding peptides obtained from phage-displayed peptide library expressing constrained heptamer

Z
o

Amino acid sequences of peptides

Frequency of each sequence

CysLysSerLeuGluAsnSerTyrCys (C KSLENSY C)
CysLysSerValGlyAsnTyrGInCys (C KSVGNYQ C)
CysLysAsnProThrThrGlyThrCys (C KNPTTGT C)
CysLysSerLeuGluAsnSerGInCys (C KSLENSQ C)
CysAsnProSerAsnArgAsnAspCys (C NPSNRND C)
CysLysSerProGlyAsnTyrGInCys (C KSPGNYQ C)
CysLysSerLeuGluGInSerTyrCys (C KSLEQSY C)
CysAsnProSerAsnArgGlnAspCys (C NPSNRQD C)
CysThrGlyThrThrAsnGInTyrCys (C TGTTNQY C)
CysAsnSerProArgProSerThrCys (C NSPRPST C)
CysAsnValGluHisAsnLysThrCys (C NVQHNKT C)
CysSerThrArgHisThrTyrAspCys (C STRHTYD C)
CyslleLysSerThrHisAsnHisCys (C IKSTHNH C)
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Fig. 1. Comparison of bisphenol A affinity between individual phage
peptide screened from 6-round of biopanning: 1, phage displayed
with the peptide, CKSLENSYC; 2, phage displayed with the peptide,
CKSVGNYQC; 3, phage displayed with the peptide, CKNPTTGTC;
4, wild type phage. The data are aggregate results from replicate
experiments (n=3).
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7} A 2] §-A5t BPS (bisphenol S), BPF (bisphenol F)E 4143}
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Fig. 2. Structures of bisphenol A (A), bisphenol S (B), bisphenol F (C).
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Fig. 3. Comparison of affinity towards bisphenol A and its analogues
(bisphenol S, bisphenol F) by the phage displayed with the peptide,
CKSLENSYC. The numbers of eluted phage are compensated
values, the number of eluted phage per square millimeter of
bisphenol A and its analogues particles, respectively. The data are
aggregate results from replicate experiments (n=3).
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