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B E: AR E ARSI BILEE R G R 3 (glypican-3, GPC3)$E 4% Hiik 49 40 i SN K & 76
(outer membrane vesicles, OMVs), o L EIR A S5t Hep G2 AT m e R 4n i ¥ed 0k, @it s
A% Hbp-hGC 33-scFv #& A jfi£ 4% £ pET28a & ik Ak, & &40 & A i 42 pET28a-Hbp-hGC 33-scFv;
K o, 95 EP 3T A R A% R A B Bk A &8 Hbp-hGC 33-scFv, % ERiEFFEMH, RARLERS
R F 2B KA B Bk 5k 49 S IR 58 (Hbp-hGC 33-OMVs)H # AT R AE; KA %% AL R o7
Hbp-hGC 33-scFv £ 40 A Hbp-hGC 33-OMVs 49 AL 0L; KA RIERAENEL S Hep G2 e
B4 BOR,. 3 Hep G2 #7178 RALA!, 18 i1 1k 5 X% A 42 9L K Hbp-hGC 33-OMVs 22 s AT
I IR G L, ERET, BETKAOWERSTEN 1753 kDa, MEFFHMHFALE ODgi=0.5
B AmN 0.5 mmol/L IPTG T 16 °C/&iR #5513/, Hbp-hGC 33-OMVs F 3 #212 4 (112.3+4.6) nm, A =
PN IR 45 My, RIASMEERAFILEE OmpC. OmpA An@k4&%& & Hbp-hGC 33-scFv. 5% A A
wtOMVs A8, Hbp-hGC 33-OMVs 203+ Hep G2 4nfieltd) 4542 R #5%(P=0.008). FRRME L T,
Hbp-hGC 33-OMVs 4848 Heig A s ded) AP /g 3015, 4 GPC3 4k 4tk d SN bty A 41 &4
FF 0 J 5 69 45 St Fe @6 7 A T 3 s,
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Preparation of bacterial outer membrane vesicles with
anti-GPC3 single-chain antibody and identification of their
targeting effects on hepatocellular carcinoma

YANG Bangya'?, DENG Yufei'?, MA Guanrong'?, FANG Liaoqiong', BAI Jin"*"

1 State Key Laboratory of Ultrasound in Medicine and Engineering, College of Biomedical Engineering, Chongqing
Medical University, Chongqing 400016, China
2 Chongqing Key Laboratory of Biomedical Engineering, Chongqing Medical University, Chongqing 400016, China

Abstract: This study aims to prepare bacterial outer membrane vesicles (OMVs) with anti-
glypican-3 (GPC3) single-chain antibody and analyze their targeting effects on Hep G2
hepatocellular carcinoma (HCC) cells and tissue. The recombinant plasmid pET28a-Hbp-hGC
33-scFv was constructed by ligating Hbp-hGC 33-scFv to pET28a. Western blotting was
employed to determine the prokaryotic expression of the fusion protein Hbp-hGC 33-scFv, on
the basis of which the optimal induction conditions were determined. Hbp-hGC 33-OMVs
secreted from the recombinant expressing strains were collected by ultrafiltration
concentration and then characterized. The localization of Hbp-hGC 33-scFv in bacteria and
Hbp-hGC 33-OMVs was analyzed by immune electron microscopy. The binding of Hbp-hGC
33-scFv to Hep G2 cells was observed by immunofluorescence. The Hep G2 tumor-bearing
mouse model was established, and the targeted retention of Hbp-hGC 33-OMVs in the tumor
site of mice was observed by a fluorescence imaging system in vivo. The results showed that
the actual molecular weight of the fusion protein was 175.3 kDa, and the optimal induction
conditions were as follows: ODgop=0.5, IPTG added at a final concentration of 0.5 mmol/L,
and overnight induction at 16 °C. The prepared Hbp-hGC 33-OMVs were irregular spherical
structures with an average particle size of (112.3+4.6) nm, expressing OmpC, OmpA, and the
fusion protein Hbp-hGC 33-scFv. The Hbp-hGC 33-OMVs prepared in this study
demonstrated stronger ability of binding to Hep G2 cells than the wild-type OMVs (P=0.008).
All the data indicated that Hbp-hGC 33-OMVs with anti-GPC3 single-chain antibody were
successfully prepared and could be used for research on the targeted therapy of hepatocellular
carcinoma.

Keywords: glypican-3 (GPC3); single-chain fragment variable (scFv); outer membrane vesicles
(OMVs); hepatocellular carcinoma (HCC); targeted therapy

JF 40 it J8% (hepatocellular carcinoma, HCC))E: R W 3 (glypican-3, GPC3)&—FP7E 4l
— B DL RS T RAE 2Rk M rth e RIAEE N, A RENEAERK . R’
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PL GPC3 Pifk hGC 33 = —Fh A BT B i
i, e DIRER RS GPC3 /Y C i X R,
BT RS, 5 hGC 33 BB T RS
KUK B LA 20 L 20 K B AN, X SR K 2R
PRn] DUA B PRk A 5 PR 15 GPC3 BT
SRR, S IR Mg A A A e RGN, S B AL
A J IR 4 1 IR 9T R iR TR o S B e
AL, HBEHTA (single-chain fragment variable,
scFv) Hi $T /4 52 4% ] 4% [X (variable region of the
heavy chain, VH)fllI%%%% 7] ¥ [X (variable region of
the light chain, VL)% M BK (linker) 3% 42 1 A%,
EERE . R BN, AT S TiRetE R ARG
Rk, PR OSSR SR Mol A DG e i)
HIHED

HMEZE I (outer membrane vesicles, OMVs)
SE A R B — RPN KBORL , FLE AR AE 20-250 nm
Z U0 S AT T R AR AN B SR R L A
R DL S st e, I S SR A A e
EDIRE B HATARIEN R A aF R g
PRI BE % 70 /I Jgg ke S0 DX Sl BE ANES A, OMIVs L
JE2 IR IR0 A g A DX R AR o (EAR TR
J&, OMVs JE AR, I X Fiiis 88 2500
SRR SRR . O TR OM Vs TE &
WITH N, ASFRCR RN TR, 78
JEA% R G 3RIA T Rl 3 1 Hbp-hGC 33-scFv,
B T 5% Hbp-hGC 33-scFv /M4
Hbp-hGC 33-OMVs, H#£17 Hbp-hGC 33-OMVs
XTI AN Hep G2 40045 S 308 1) 185 52 A
FH - DA T 248 e 98 i 98 /) R TR o (8 98 A 1
FH o I B8 3 S6 b 5% 8 by JH- 240 98 106G T3 1] e
JeE SR T S BT I R A

1 HE5x=

1.1 EEMR RIS
DMEM. JA4-13 . 0.25%/8EEE . it OmpC
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Z v PR (ThermoFisher), E4HHT GAPDH #i
& . Anti-Myc tag HUUEFILFEHR 1gG H&L
(Abcam), A EFRICHFEPIR 1gG (10 nm) (b
HERKEPHAR A ), Mye SRt LigE =
RAYBHE A BRA R, L OmpA Z rifEhiiA( L
Tk e SR A FRA F).

PN EFR Y (Tecan) , 4 11 B HL TKAY
At v R A PR A ), AR R O L
(Eppendorf) , #8314 17k 25 > H1L(Beckman) , Amicon
ultra-15 100 kDa #4784 (Millipore), & 5 H, T
{445 (Hitachi), NanoSight 44K 5HUk: #R &2 43 b X
(Malvern), /NGRS SR 2 48 (Berthold),
TR B —ADOE BB AL R = AR YRR
B FED,

1.2 {AEApaLE TR

KIGFF# BL21(DE3) £ 1A H 214 I 5
A AR RN O BL21(DE3) B Rk R T2
A 50 pg/mL RABEEHE . 0.2%#j 45 LB Wik
Rigedk, F 37°C. 200 r/min $E KB TR . NBAT
2 95 Hep G2 4N R A v B¢ B 4 i %
B S 10%054° M35 1 DMEM S8R5k, 7
5% CO,. 37 *CHIZH ARG FRA B %

1.3 LI/

WEPE Balb/C #REL, 6 i, WA EKER
RSB S O o BT SE56 S ¥ i) 5% A )
PIARAESC IR IR, TR L IR IS, LR s
PIFEFE | G AT SE IR PR o s e e 228
BT E R ER R R R R RS HE I
PAFEPIZE Lot HEALHES . 2022161),

14 BERRIEFRNAEEREE
76 NCBI i i th A R KW AT B I 41 26 1A

Ji} (Escherichia coli autotransporter hemoglobin
protease, Hbp) & K IEH 741 . i SCHR[ 141K %R
133 hGC 33 BRI AB X JP 4], et FlE G5 Al AR [X



BT % | 1 GPC3 BEMAAEMNET AN EREFARELEENEE 2261

FEHI 2 2 PERK linker (GGGGS)s 332, Ff7E C Uit
5] A Myc-tag, hGC 33-scFv/Myc HAEH 14751
(1-243 aa)fdfi A 2| Hbp M1 5 1751 K 3fe & 3587 51
Z 8], ;24533 Hbp-hGC 33-scFviIMyc Fili & 3 4]
FE41 o 76 5"l 30435151 A Xho 1 Neo i)
Prsi, WG 7 Bodfi A pET28a Kk Tk,
My H 40 JFokl pET28a-Hbp-hGC 33-scFv, LLXL
it D A T 5 5 o T R B BCRT I i) e
&I B E DB AR A BR A /A TAY TR (R
V) e A3 B W] 58 A
1.5 Hbp-hGC 33-scFv [Ri% &KX

¥ A pET28a-Hbp-hGC 33-scFv #RARAY K
T B BL21(DE3)E&AZ A 40 i A T LB [E 1A E:
BT 50 pg/mL RAREER), 37 °Ciddisi. #k
B4 A~ rE DA 75 43 BRI T 10 mL 5 50 pg/mL
RHBEE R M 0.2% W i bH LB A g dkp, &
AFEE Q2. 4. 6. 8 hP HIEFHEMAZL
Wl 0.5 mmol/L %) 55 N 5&-B-D-ii A8 2 ZL bk
#  (isopropyl B-D-1-thiogalactopyranoside,
IPTG)ES5], 16 °CiES 12 h, 55 Hbp-hGC
33-scFv #ik. LIS pET28a AR KM
FE BL21(DE3)E Jy 8 1 3 35 1Y 284K Xt
Western blotting il Hbp-hGC 33-scFv ik
T
1.6 Hbp-hGC 33-scFv &5 £ 1L

PR EAL . K5 A pET28a-Hbp-hGC
33-scFv AR R AFF B BL21(DE3) 5 5 [ 14 7%
AT & 50 pg/mL RIBEREA 0. 2% %1
LB WiiAR g5 5, 37°C, 200 r/min 3% 14 h,
H0.5 mL A PP FEEFP T 10 mL LB IR 57
Herf, 37 °C. 200 r/min 3535 ZE A ODgoe=0.5
mF, AL H 0.5 mmol/L # IPTG #5535,
W SIRE B N 37.30,23. 16 °Cif5 5 Hbp-hGC
33-scFv ik, 5 12 h, IBES450 )5, 8 000xg,
B0 5 min, WEERRE T bt i RN

&: 010-64807509

(sodium dodecyl sulfate, SDS)ZL R S, 14
Al TR (bicinchonininc acid, BCA)IR &k
17 F R BERE N , Western blotting 43 #1 Hbp-hGC
33-scFv RS S E .

IPTG S WREMAL: ¥54A pET28a-Hbp-
hGC 33-scFv ZAR M KT BL21(DE3) M 5i %
T % FERP 115 50 pg/mL RS8R AN 0.2% 9] % 4
() LB AR F: 3R, 37 °C .200 r/min K557 14 h,
B 0.5 mL FpEFT 10 mL LB ¥igRHEr,
37 °C. 200 r/min #5357 2 A ODgoo=0.5 B, Hf
BRI RARE 16 °C, [RIIHIAK [A] & ik g
(0.25. 0.5, 1.0, 2.0 mmol/L)AY IPTG %557,
HEZLPET 12 he WBREHE, 8 000xg. il ES
O 5 min, WERIKIETT SDS 2RISR G T
Western blotting 4347 .

1.7 Hbp-hGC 33-OMVs B3R EL

SR FH 25 3 B9 0 T R R R e A 1 oy S Al Ak
Hbp-hGC 33-OMVs!"™, #%54 pET28a-Hbp-hGC
33-scFv Jikr i K #F R BL21(DE3)7E LB K75
HREFRIERZE ODge=0.5, LA 0.5 mmol/L IPTG ik
i 16 CRKIFAT. WA 4 °C. 5 000xg
B0 15 min, WEE GG RIEWAKYGE 0.45 .
0.25 um JEREIEA T8, Z 5 100 kDa #R3E
B0 IR IR A TR R AR e 4 ) T
4°C, 150 000xg HHH 0> 3 ho VIEYIFHER
OPES 1K, 55 1 PBS HEDUIE T80 °Cf#
e
1.8 Hbp-hGC 33-OMVs FK1E

{5 FH 375 5) |, ¥ i 3 8% (transmission  electron
microscopy, TEM)M%¢ Hbp-hGC 33-OMVs HJIE
AR R AK R FE AL (nano-particle size
analyzer, NTA)X] Hbp-hGC 33-OMVs kif& i1
Kl , R Western blotting #5301 4 ERE v bR s
#FE1 OmpA, OmpC K Myc #richY Hbp-hGC
33-scFv M ik,
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1.9 RREBHEFFCAZAELZREF Hbp-hGC
33-OMVs

W54 pET28a-Hbp-hGC 33-scFv JFki ik
WHF# BL21(DE3){E LB Hifsbhissimik®
ODgo=0.5, il A 0.5 mmol/L IPTG {i&Ji 16 °Cit
WiFES. Jelh 2 000 r/min, 4 °CES.L> 5 min WdE
P DTYE, (R PBS SErilivkisk 2 Ik, 53|
BrEy 1.5 mL 0%, 54 °C. 10 000 r/min &
O 15 min 2R BB MEUTTEM 4%k —
BETE 24 h fE AT . BRMY) b B Sl
FH PBS k% 3 ¥k, BRHIK S min, A 1%4 MG
25 M (bovine serum albumin, BSA)F} 4] ik /4]
2 h, AP Myc FUIR(1:500)F BBIET T
A, IEH 10 nm AR EARIC I FEH R IgG (1:100)
PEFT RGN o S8 4 bRic B 20 1 A0 M AE 3 B L T i
e %

Hbp-hGC 33-OMVs 7E 4 °C ., 150 000xg. 3 h
T B0 2 UG, SR 3% P53t B
fief i) 25 A BRI T IE I F AT U 1, BRI U0 i) e
YLy ins il
1.10 REFHEN OMVs FIMNEE RN

fdi FHl PKH26 SMIMAZE A5 bR iC Yo ) 1B
A AR 9 (wild-type outer membrane vesicles,
wtOMVs), Hbp-hGC 33-OMVs #1748, Hk
Yo LIRS LU . R PBS A& CFRid
) wtOMVs. Hbp-hGC 33-OMVs, —80 °Citt
fiti 17

JERETS A AR 40 Hep G2, DL 2x10%4~/AL
PR 6 FLARH, 4ok 2 41, FEdl 3 1L, 5l
& R4 wtOMVs K 5C ¥ 40 Hbp-hGC
33-OMVs, 37 °CHigs 24 h J51 2 A& A&
IR e wtOMVs, Hbp-hGC 33-OMVs [
DMEM & iafdt, L7 24 hy sEREERAE,
A 1 mL/ALEY 4%Z KR E 10 min, R
4'6- — K H -2- 28 FE 05| B (47,6-diamidino-2-
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phenylindole, DAPD)XF A HIAZHEA 7Y €0, A5
BB EE wtOMVs, Hbp-hGC 33-OMVs 5
Hep G2 4 ifa (2551550 o
1.11 OMVs £/ RARE a8 E 14 144

i Cy7 5t dekixt wtOMVs, Hbp-hGC
33-OMVs #Efrge s, ARG AL IR Wil 4,
FRic 5 #) wtOMVs, Hbp-hGC 33-OMVs
PBS H &, T80 CiEYGIRIF#H

TE 7 A4 Balb/C #REUEFHB R T {44 100 pL
i) 5x10°4~/mL i Hep G2 4L, 2 J&)5 1% g
PRFIZ)2N 100 mm®, $2/R Hep G2 faf g/ BUEE A
R, AR /AR wtOMVs . Hbp-hGC
33-OMVs 2 F2 i ik o 204 8 /N BRAK N . TE
WHRT. S 1. 3.0 6. 12 h AR A] A5
W7 IN BB N B DS A G AS R HEA T LS
WLEE
1.12 SDS-PAGE 701 Western blotting 534

Fie 1:4 %5 it AL 5 SDS-PAGE 2 1
| FESE i (SDS-PAGE sample loading buffer,
5%)iE%5], /K25 8 min, 10% SDS-PAGE #Ei%
I3, BEARAEL 10 pg, HIKEMEHR 80 V 20 min
F1120 V 40 min, #4775 51752 i Y o sl e %2
045 um X W — M & % (hydrophobic
polyvinylidene fluoride, PVDF) EfJ it Jii& i 17
Western blotting 73 #7, 8451444 300 mA 3 h,
f#FH 5% BSA iAW 5 PVDF BB 1 h, 4R
J& 43 38 Mye (1:5 000), GAPDH (1:20 000) .
OmpC (1:2 000). OmpA (1:50 000)—HTiF & 1t
o RIGH A% 1gG H&L (1:10 000) —HiH
BWERIEE 2 h, e B EAe L
(enhanced chemiluminescence, ECL){ 527K {2 5
{2l
1.13  #HiESH

{di ] GraphPad Prism 8.0 4t it# 4, il i 5
2T 20 B e d ) 22 5, S 45 SR LA (i +
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FRUfEZE(XEs)Fn, P<0.05 FnEFAALIHT

PRI
%J‘DE'\XO

2 EREQM

2.1 pET28a-Hbp-hGC 33-scFv F a9 3E

Hbp-hGC 33-scFv [ 4 901 bp HIZ TR
%ih%, hGC 33-scFv J#51iH hGC 33 Ay H i ] 48
X VHK FIE25E ] 78 [X. VLa 28 3% 32 Kk (linker) 3 B¢

Neo 1

lacl

ori

Neo |

pET28a-Hbp-hGC 33-scFv
10 180 bp

4R, 7F hGC 33-scFv £l Hbp Fe & i (passenger
domain) M F Bt Z Al #i A Myc #r & 7 4
(EQKLISEEDL). iX— 3% & 7618 T f5 £ 52 Bl il
A8 CIEE T 40 A 3005 5 3Rk R vE A 4
E o BB 8 Hbp-hGC 33-scFviIMyc 4 it 5 51) i
AZ| pET28a FikHAABFYIf7 5 Neo IF1 Xho IZ
], # T # 4 KK AR pET28a-Hbp-hGC
33-scFv (K 1),

Xhol

f1 origin

KanR

Xho 1

+[ T7 promot% Signal peptidesl hGC 33-scFv IMycI Passenger | B-domian[ T7 ter-+

1 pET28a-Hbp-hGC 33-scFv FRHRIHE
Figure 1

2.2 Hbp-hGC 33-scFv B[RRIk
PURRFEIN TREREZ: 2. 4. 6. 8 h P HfiE3E,
AL E N 0.5 mmol/L IPTG - FEK k)5,
Western blotting 45 ./~ (K 2), HEE M
H Myc b2 Hbp-hGC 33-scFv ZEH, AH
175.3 kDa, S53UgsrFia K/MESF, RIFEA
% 11 Hbp-hGC 33-scFv i H£ ik iES M.
2.3 Hbp-hGC 33-scFv ®REIFFRIAZER
ke
EDIEE 37, 30, 23, 16 °CiF5S 12 h LA
TR R, TRIARR G A LERZE Western

&: 010-64807509

Construction of pET28a-Hbp-HGC 33-scFv plasmid.

175.3 kDa

o D

GAPDH | 5 " -

37 kDa

2 Hbp-hGC 33-scFv [RiZ&KiA

Figure 2 Bacterial expression of Hbp-hGC 33-scFv
protein. Expression level analysis of Hbp-hGC
33-scFv of Escherichia coli with various bacterial
culture time (2—8 h) by Western blotting. Lane 1: 2 h;
Lane 2: 4 h (ODgy=0.5); Lane 3: 6 h; Lane 4: 8 h;
Lane 5: Negative control.
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blotting 43#7, 5 37 °CiES 12h AL, 30, 23,
16 °Ci55 12 h B}, Hbp-hGC 33-scFv & H % ik
s HLR (A 3A),

MR IR 2 ODgoo=0.5 I, A [A] e BE
1 IPTG %355 . Western blotting 255 i/~ , il
A1 Hbp-hGC 33-scFv ¥J3£ik, X#LR IPTG
Hagmsilae ). BB &k ER IPTG
XA A FEEN, RO 0.5 mmol/L
FE N Hbp-hGC 33-scFv J&Z3L 00 5 S vk
(K 3B).
2.4 Hbp-hGC 33-scFv HI4RfIMNER R~

FIFH Myc SRR sEREBUATE D —3T, FHFEE
ZHUE EFRIE T 10 nm IRIR4 Uk, TEM W%
Hbp-hGC 33-scFv 7E KM B 14 S0 248 Ji 5 o7
BRI SRR 4 iR, A FXE IR S5
pET28a AR KA BL21(DE3) (/& 4B), 5t
¥4 pET28a-Hbp-hGC 33-scFv #AK K KT
[ BL21(DE3) 4L AMEE 43445 10 nm ek

i & & O
il

Mye L 3 R

175.3 kDa

GAPDH | s

37 kDa

5 0D D
IPTG (mmolL) oY o A° A

A\
%Q
Myc |- ‘ 175.3 kDa

3  Hbp-hGC 33-scFv iFFRIEEZHMAL
Figure 3  Optimization of induction expression
conditions for Hbp-hGC 33-scFv protein. A:
Optimization of an optimal induction temperature
(1637 °C) for Hbp-hGC 33-scFv protein. B:
Optimization of an optimal IPTG concentration
(0.25-2.00 mmol/L) for Hbp-hGC 33-scFv protein.

http://journals.im.ac.cn/cjben

BRI 4A).
2.5 Hbp-hGC 33-OMVs K{F

%} Hbp-hGC 33-OMVs BEfT THHEXE,
TEM Z55:(# 5A) 7K~ , Hbp-hGC 33-OMVs 544
KEAHIETE L5 . NTA 4558 (& SB)ER,
Hbp-hGC 33-OMVs B F-34ki45 4 (112.3+4.6) nm,
S 3479 BE R (1.16%10°+£3.98%107) particles/mL .
SDS-PAGE £l Western blotting % i/~ (& 5C .
5D), AMEHEFRICE T OmpA. OmpC £
ik, TRy 9 Sk 35 kDa 1 38 kDa, ELA& I 5]
Myc FiibRic i flG 8 11 Hbp-hGC 33-scFv 7E
Hbp-hGC 33-OMVs i ik, 5 4R
—3. WE, RERESRE SE)ER, bR
it Hbp-hGC 33-scFv HJ5 ik 10 nm k4
Wik 5L 3% T Hbp-hGC 33-OMVs FMEETE . X
Lo 2L RIS Hbp-hGC 33-OMVs © 8% 40 55
PR,
2.6 OMVs Xt Hep G2 AR IRINE BRI

419 AR ic i Hbp-hGC 33-OMVs |
wtOMVs 5 Hep G2 YE] 24 h Ji=, #5540 6 i
N, 2 AN Hep G2 4RMuA M 1k, E AL
50T K AN L s AR AL T wtOMVs 4,
Hbp-hGC 33-OMVs 20X} Hep G2 4 fifd i) ¥ fm] 4
4545 W (P<0.05).
2.7 FEARRGIEIE OMVs RI{AAELE)

e U IR R R 19 Hep G2 fffid /IR, &
& i Bk oy 41 4y S 4 200 pL 9 Hbp-hGC
33-OMVs., wtOMVs, LA 7 5 i 5 far 98 /s B
VESxt B 5 TN Sl i AR AR 3R G 40 ol A T
RS, G5 R IE 7 iR, 5 wtOMVs 4141
Fo, WSS 1 h, Hbp-hGC 33-OMVs 4 fig b ik
HEA 2 A B /0N BT g T 07 o Bl B[] 3
T, R DX B ' B A



WL % | 4 GPC3 4 (A ESME RN & R 2L AT A SR 1 1 0 e 72

4 Hbp-hGC 33-scFv I 4B 7E {3 8 5 & B $5 0 #r (HE 1) D)

Figure 4 Immuno-electron microscope analysis of the subcellular localization of Hbp-hGC 33-scFv (cross
section). A: Positive clones after induction with 0.5 mmol/L IPTG at 16 °C for 12 h. B: Negative group. Arrows
indicate 10 nm colloidal gold particles. Scale bar: 200 nm.

2.5F kDa
~ 95
E 245
220 180
£ 135
gl.S o 100
E1of 7
g 63
= 0 5 -
g 210
£ 286 48
S Ll NEA™ s08 .

OmpA/OmpC

P I PSSP OO ® O
SR U N UL =

Qiza (mnm)

Mye (1753 kDa) = ! Gﬁ

LERe, = . «HE
£ lape EEE ! &’D@? (o d i T
OmpC (38kDa) - =i~ "“Fiese S | o FESASE. . ' % R

- 5 e
OmpA (35 kDa) 50 000x * &SN

80 kV - 00 hm 80, .

5 Hbp-hGC 33-OMVs F{F

Figure 5 Characterization of the Hbp-hGC 33-OMVs. A: Transmission electron microscope analysis of

Hbp-hGC 33-OMVs. B: Nano-particle size distribution of Hbp-hGC 33-OMVs. C: Detection of outer

membrane marker proteins (OmpA and OmpC) in Hbp-hGC 33-OMVs by SDS-PAGE. D: Western blotting to

detect the expression of OmpA and OmpC in Hbp-hGC 33-OMVs. E: Expression of Hbp-hGC 33-scFv in

Hbp-hGC 33-OMVs by immuno-electron microscope. Arrows point to 10 nm colloidal gold particles. Scale bar:
200 nm.
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Figure 6 Fluorescence assay analysis of targeted binding by OMVs on Hep G2 cells. A: Observation on the
binding of Hep G2 cells with wtOMVss and Hbp-hGC 33-OMVs. B: Analysis of the targeting binding efficiency
of wtOMVs and Hbp-hGC 33-OMVs to Hep G2 cells. Hbp-hGC 33-OMVs have significantly enhanced
targeting ability to Hep G2 cells compared with wtOMVs (**: P<0.05). Red fluorescence indicates
PKH26-labelled wtOMVs/Hbp-hGC 33-OMVs. Scale bar: 50 um.
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Figure 7 Fluorescence imaging of mice after injection of OMVs in vivo.
3 WhE5&%H FIFHUM I S0 BEIE , NS 490 i B

BRI SR, T OMVs 244k 983
B RAMEAN R AT RSN B B A K N, AT Bl 2 I IR PR A G b f B
SR (T P90 20 I8 RS T 1 3 4 o e, DR MW% AEL, XL A e fE 0O 4T

http://journals.im.ac.cn/cjben



BT % | 1 GPC3 BEMAAEMNET AN EREFARELEENEE 2267

P — PR A TR M | B DU TR R R R
FegRt . GPC3 A A 4 AR ) S 312 W g
SRR R, O & 205 & LR 5y
(40 hGC 33. HN3. YP7. HS20 Z5)na] LIS
H454 GPC3, S28 HCC Y i sy v v 1s20,
Hrp, HT GPC3 Hik hGC 33 B4 5E R T I RIR
Ky, B4 | ERRIRT TR SR,
R BT T 5 i RO B %, T RS
PRI EA il s A o . R AR R M L34,
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