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Fig. 1 The process of EGFR conjugation on BIAcore

CMS5 chip
CMS chip was activated by EDC/NHS. Then EGFR conjugated to the
chip. Ethanolamine was used to block the excess activation site on the

chip.
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Fig. 2 The light response when PLL-EGF flowed over the
reaction cell (conjugated with EGFR) and reference cell
(conjugated with BSA)
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Fig. 3 BlIAcore light response of PLL-EGF, PEGy-g-PLL-EGF, PEG,u-g-PLL-EGF with
different concentration flowed over immobilized EGFR respectively

(a) PLL-EGF (600, 300, 240, 180, 60 nmol/L) flowed over immobilized EGFR. (b) PEGyu-g-PLL-EGF (1000, 400,

320, 160, 80 nmol/L) flowed over immobilized EGFR. (¢) PEGyyy-g-PLL-EGF (1150, 350, 270, 180, 90 nmol/L)

flowed over immobilized EGFR.

S I s N S A FE RN AR B R, HBR S
LU 3E T8 PR SR, 45380 R 508 FH IR  3) ) 24 AU
KJ/K, PP R ETE N 1 1 4553 TH)

% (BlAevaluation 3.1). #0542 B5 i 4 (1 5)) 1) 27 & 4
ST, b pefl b 1P S AN B ) 2 U
GRS . K 1R e BUEH, X EGFR 454

Table 1 Kinetic analysis of interaction between PLL-EGF, PEG,y-g-PLL-EGF,
PEGp-g-PLL-EGF and immobilized EGFR
KJ(10%Lemol™-s™) K, /(10~+s) Ky(10%-L-mol™)  K,/(10°-mol-L")
PLL-EGF 4.07 8.99 4.53 2.21
PEG;-g-PLL-EGF 3.38 9.87 3.88 2.58
PEGyyn-g-PLL-EG 1.81 14.8 1.22 8.17

The data were fitted by kinetics simultaneous K/K, 1

software respectively.

. 1 with mass transfer using BIAevaluation 3.1
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T ) i 4 PLL-EGF > PEGig-g-PLL-EGF >
PEG-g-PLL-EGF, fiff {25 33 2 [¥1 Il J¥* 4 PEGioa-
g-PLL-EGF > PEG-g-PLL-EGF > PLL-EGF.
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it 2 H A2 AR L.
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Fig. 4 Scatchard analysis of the equilibrium binding data
for PLL-EGF, PEG,u-g-PLL-EGF and PEGy-g-PLL-
EGF to EGFR
The data were simulated by non-linear fitting respectively. Hl—M :

PLL-EGF; @ —@: PEGy4-g-PLL-EGF; A— A PEG,y-g-PLL-EGF.
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The Influence of PEG Modification on EGF-PLL
Binding Capacities to EGFR"

GUO Yan'?, GU Jian-Ren?, XU Yu-Hong>"
("School of Life Science and Technology, Shanghai Jiaotong University, Shanghai 200030, China;
2State Key Laboratory for Oncogenes & Related Genes, Cancer Institute, Shanghai Jiaotong University, Shanghai 200032, China;
ISchool of Pharmacy, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract Cationic polymers are being developed quickly as gene delivery vectors. For in vivo gene delivery, the
cationic polymers are usually further modified by hydrophilic polymer grafting or ligand conjugation, which have
been shown to increase the vector stability, gene delivery efficiency and specificity greatly. Some previous research
had shown that modified hydrophilic polymer may partly shield the targeting ligand and result in poor delivery
specificity. Developing a method to evaluate the influence of PEG modification on targeting delivery is particularly
critical to cationic polymer design and gene therapy development. One of most commonly used cationic polymer
polylysine (PLL) was chosen as a model. Targeting ligand epidermal growth factor(EGF)was conjugated with PLL
to form PLL-EGF. Then hydrophilic polymer polyethylene glycol (PEG) with molecular mass 7 000 and 20 000
were used to modify PLL-EGF respectively to generate PEG,-g-PLL-EGF and PEGy-g-PLL-EGF. In BIAcore
experiments, epidermal growth factor receptor (EGFR) was conjugated onto BIAcore chip and various PEG
modified PLL-EGF solutions were flowed over the chip. By observing the change of RU value, the specific
interaction of EGF to EGFR was compared. Compared with PLL-EGF, PEG modified PLL-EGF showed lower
association rate and higher disassociation rate to EGFR. Furthermore, compared to PEG;y modified PLL-EGF,
PEG,0 modified PLL-EGF got lower association rate and higher disassociation rate to EGFR. The Scatchard
analysis results showed that the interactions between EGFR and PLL-EGF or PEG-PLL-EGF are non-linear. It can
be concluded that PEG modification indeed reduced the association rate and enhanced the dissociation rate of EGF
to EGFR. The length of PEG chain was also a key factor to influence interaction between ligand and receptor. The
results showed that it was critical important to evaluate the influence of PEG modification on delivery specificities.
The BIAcore method developed in this paper can successfully evaluate the influence, which would be important for

cationic polymer design and its application as potential non-viral gene delivery vectors.

Key words polycation gene delivery system, polyethylene glycol (PEG), epidermal growth factor(EGF),BIAcore,
polylysine(PLL)
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