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M OE: BAABER (PHA) PR R4 A4%EY PhaP BA 55K S0 FHA AT FELAMGRA, KA
%% EGFR ¥e%) % ik (ETP) 5 PhaP #t47#%4& &35, M 7 ETP-PhaP @& % G KX W) T 425 Escherichia
coli BL21(DE3)(pPI-ETP-P). %3t 42 i ¥k #9459 & X B ETP-PhaP k&% @ 09 4h1b)5, i@ it PhaP & & /N~F48
QA 2 H % ETP-PhaP @k A &G 1545 F 3-£ A T -3-% A OB £ KB (PHBHHx) #hkmak i@, #ERbhE
A EGFR ¥e@) 1 A 69 2 4y i BAK . A0 #1 % @0 2 SiHa(EGFR & & i&) 4= CaSKi(EGFR f&k & i)
ETP-PhaP 1544 69 PHBHHx %4 K 25 ¥ B AR Ao K 21546 69 s R B W BAR G B2 0L, 42 R 27, #4449 ETP-PhaP
ARAE G L9 ARIT LR M T PHBHHx BAé9 k@, 4 ETP-PhaP k&% G 154549 PHBHHx 24K 254 ARzt
EGFR & &£ 695 H /& SiHa /e 6 o &) #UR 3% T EGFR /&R #) CaSKi @b % . X —4 R KT PhaP /™%
49 PHBHHx %4 & #3k & & EGFR ¥ % AR154F LA @12, S04, AFRMM KR GHBARE TS S K
AR RAE T —FF 37 R &,
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Development of tumor targeting PHBHHX nanoparticles by
PhaP mediated immobilization of EGFR-targeting peptide
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Abstract: PHA granule binding protein phasin (PhaP) has a high affinity for hydrophobic materials and can bind to

hydrophobic polymers via strong hydrophobic interaction. In this study, an EGFR-targeting peptide (ETP) was fused with
PhaP and the fusion protein ETP-PhaP was produced in recombinant Escherichia coli BL21 (DE3) (pPI-ETP-P) and then
purified by Ni affinity purification. The tumor targeting PHBHHx nanoparticles were developed based on PhaP mediated
ETP immobilization and the cellular uptake of the ETP-PhaP modified PHBHHx NPs and none modified PHBHHx NPs by
cervical cancer cell lines SiHa (EGFR over expressed) and CaSKi (EGFR low expressed) were analyzed. The purified
ETP-PhaP could be adsorbed onto the hydrophobic surface of PHBHHx NPs. The ETP-PhaP modified PHBHHx NPs could

target to EGFR over expressed cervical cancer cells SiHa more efficiently than to the EGFR low expressed CaSKi cells.

These results demonstrated the advantage in effectiveness and convenience of PhaP mediated ETP adsorption on PHBHHx

nanoparticles, providing a novel strategy for hydrophobic nanocarrier surface modification.

Keywords: PhaP, PHBHHx, EGFR, tumor targeting, drug delivery carrier
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A By M 1 2 3 4
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Fig. 1 pPI-ETP-P plasmid map (A) and verification (B). M: DNA marker (Shanghai Generay Biotech Co., Ltd. China).
1: pPI-ETP-P digested with Xba I; 2: pPI-ETP-P digested with BamH I; 3: pPI-ETP-P digested with Xba I + Pvu I; 4:

pPI-ETP-P digested with Xba I + BamH 1.
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blotting 4B
ETP-PhaP
PHBHHx EGFR
B PHBHHx
ETP-PhaP PHBHHx
I h S5A
5B

2 EEHATRERIE ETP-PhaP RAEEZEAN
SDS-PAGE & (A) RRZENFHNLER (B)

Fig. 2 SDS-PAGE (A) and Western blotting (B)
analysis of ETP-PhaP fusion protein expressed by
recombinant Escherichia coli BL21 (DE3) harboring
pPI-ETP-P plasmid. M: protein weight marker (Institute

of Biochemistry and Cell Biology, SIBS, CAS, China). 1:

whole crude lysate of wild type E. coli BL21 (DE3). 2:
whole crude lysate of recombinant E. coli BL21 (DE3)
harboring pPI-ETP-P plasmid. 3: the washing fraction of
induced recombinant E. coli BL21 (DE3) (pPI-ETP-P)
lysate. 4: the ETP-PhaP fusion protein eluted from
His-Tag affinity column.
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B M | 2
17kDa— e

3 PHBHHx FRREKHE LiEH ETP-PhaP 4
BEBHSDS-PAGE B (A) R&EZENTEENLEER (B)
Fig. 3 SDS-PAGE (A) and Western blotting (B) analysis
of ETP-PhaP fusion protein in the supernatant (1) and on
the surface of PHBHHx NPs (2). M: protein weight marker
(Institute of Biochemistry and Cell Biology, SIBS, CAS,
China). 10 pL of each sample was loaded into SDS-PAGE.

SiHa  CaSKi
EGFR <

P-Actin — ——

4 SiHa & CaSKi fifEXIERA (A) RHE EGFR
FKIAIK B Western blotting X E[E (B)

Fig. 4 Light microscope picture of SiHa and CaSKi
cells (A) and Western blotting analysis of EGFR level
(B). Bar = 50 pm.
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A SiHa CaSKi
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#N%2 ETP-PhaP &1/ PHBHHx %< K 40K Bk B9 & 1
Fig. 5 Cellular uptake of RB, free and ETP-PhaP
modified PHBHHx NPs by SiHa and CaSKi cells. Bar =
50 um. *P<0.01, compare with SiHa cells treated with
free RB.
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