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55 = R RE A OCAE T TN, LS e B AR 12
W5 T, B HCC(EAA<3 em) ¥ 5 AR
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AT 38 SR BT RO 2O H Insight B0 R, 4Bk
IT 5 4F 56 F GPC3 HE [m] () BT 245 Y (8 55 P (ADC) X
A 2 SRR BL, W MRGOO6A H#EA T Ml 27,
30 Aok A 1 2 6 00 B 25 0, A I DR AR AR rp R B
H ) AR PR U T . SRS W R (R AL B 5
o, JEF GPC3 2B A R E FH 1008 20 i s 20 i A6
I, L FE PR — 3w i LR B (MR IR 552 AR 4 2
A3 A B8] R B U GPC3FE 3k R A&, 1M 0 9% 4 b
(THC) 2300 55 1y 3 GPC3 A I B1-32 {75 J2 g B 12 W7 Al
TG EAN B F B, A B H AR TE ) 33 36 A%
R TR PR iR S i 7 45 TRIAT AE AE PR AR,
H AT 1 B R R ARTT & . SIS AR RS
AR AR B 516 97 5K W, GPC34E [0 297 A B N
HCC FEHEBEYT B SRS 7 1)

A= IME 8 1 (BSA) BT RAF 1 A WAl 251 HL
5 ONILE A 2 (HSA) 5 14 1= B2 [F] IR 5, BSA 71
FETH 4347 227 B R B Ik T e — B 5 2 e e
H(Cys-34), HNERH K 2 0] /Ny T 259, I
— R 0] R B 0 2k R . AHE ST
1o a7 8 1 5 i - T ok Bk IV i (Mal) A5 b 4k 2% B
(Michael il i 2 I ), ¥4 T o Bk S e 56 A& 1 1)
GPC3 # 7] £ Bk Mal-KKK-LH1 D) ¥ & (9 & = Lk
1: 1 8EK 2 BSAZKI, MK T BSA JHF-w 4 i 4 4]
P #E—2D b, W KA A LA, B RO Ak
Wy e6(Ce6) 11 38 T BSA BB K &5 i, W& T H A
GPC3 #l [ % 't A% I 36 8h F136 97 Th e — 1Ak 1) i
EM R A PEE RS . RNA T SER 25 G
S8 K 20 6 1 I A R B A 2 S T, B IR
T R GPC3 i 238 FF i 20 i Ay A 5 1 0 1) 208
AR5 68 TRy YRR, O 9 40 RS E 12 iR $R It
TAMTH, RUFFEAIH A BSA KIREEH 4
P SR e R BB 5 G R B AR A P TR T, R A
T AL = A R A S O R SR 2T — R AR
FPEB, 3T BSA MR MR AR M B e 25138 3% &
GoIF R PEHE TR

S

1.1 FEREFRF

pH=7.4 B IR 2 vh %5 W (PBS) , ZE4E /K £ W)
FA RS A5 Ce6, w=90%, | Ha 15 2 245 Bl 4% By
B RRA A AN, w = 98%, b stk LR
A BR S 75 $hFR, w = 36%~38%, [F 254 11k 243K
FIA FRZS 73 BSA, w = 96%, i 4 ve kA= (b B 5
WA BRA A B A (DMSO), s #ral, (#2454 141
2R F A BRA 7] MD34 &M 48 fd e, b iEfe

A A R 5] 5B DMEM(Dulbecco's Modified
Eagle's Medium) 5 55 3, iR 35 A= PR e 4 A BR
/3 75 Cell Counting Kit-8 157 &, b2 2 KA Y5
AR A FRZA 715 Lipo8000 %5 Yeiksl, B2 = KA
YA AR A FRZA F]; RIPA (Radio-Immunoprecipitation
Assay) S, LR = KA AR B0y A BRA w5
2 17 (FBS), 388K € it R BH A Al Trizol {51,
FEIR R RBHEL 2 W) 5 30 3 sl b &, m v e A
YRk B4y A BR 23 75 SYBR 4 £6,5% 5% 44 B (SYBR
GREEN), R 5t it MERE AL W RHEE e A7 PR ]

ARSI B 69 Mal-KKK-LH1 84 R Z4E - g
FORZ KA BRA R E #il . 22 CR FH A Fmoc 1544
5 OB AR (A3 (HPLC) Aifk (41 >95% ) K Wi
FH AL 1% - 5T 3% (LC-MS) 36 FH 4% AR B0 3F 3 1 o — bk
(IR2%<0.1%) .
1.2 MK S RIE

SN ARG, UV-2450 #, 22 EEE R
(DA R F S 2 64366 BT, Cary Eclipse %,
HEARRHE (D A BRA w5 58 53450 B OB g i &
Frastia] i RE4Y, Ultrafle Xtreme %, 7 &7z (5T ) B
A BRA e IR A1 8, VM-T1 AL, |- i 28 R i
WA R LK F, ME104E %I, My - 460 £
A0S CEg ) A BR A A5 B B 4%, IKA C-MAG-
HS7 B, SR MDA 5 & BRA 7 s Z D1 REREAR
%, Synergy2 ., A5 1% %5 (16 ) A FR A W] HO6 T
B #E M, Leica TCS SP8 MY, kK WM R SE (1
) % 55 A BRA R SERT 5 i PCROR & il 5 5
F ) A, LightCycler® 480 IT %Y, %' [CAE A5 o1, 3k AY,
PowerPac HC (164-5052) %1, {1 5 £F Ay £ 24 7= i (I
) A RN F; AN, VE-586 I, b i KAERHE A R
N Y, Odyssey Y, LI-COR A4 RN F]
1.3 XBHPER
1.3.1 LHI-BSA & & Ce6 £ &4 ## LHI-BSA i
lia] 3 2% B4R A R AN 1 TR o 8 Mal-KKK-
LH1 J BSA 75 FHICH . pH = 7.4 PBS ¥ fi#, Bl
T EE Ay R 5. 10 mg/mLIVE IR, WG ST
¥ n(BSA) /n(Mal-KKK-LH1) = 1.0/1.51E &, #¥
BSA A8k 2 1 mg/mL, T2 TR AEHE 8 h,
i 2T Fi J -Th Of W WV e =2 [A] A A 1 B 4K A5 LH1-
BSA. Bf J& ¥ % 75 Ce6(10 mmol/L DMSO +} ¥ )
% n(BSA) : n(Ce6) =1 : 5 LA, iR F#EOGHIFE 6 h
SEEOG RO gk o E T, OO0 ORI Y 8 3% A R
2342 (10 kDa) 4T 12 h(4F 3 h 45—, £
T Bg /NGy F BRI 2 K, ARAFRLAR 3 — 1) LH1-
BSA@Ce6 &AW e b 3 [) 52 56 25 B il £ A A&
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Fig. 1 Schematic illustration of the construction of the delivery material LH1-BSA and chemical structures of the peptide ligand and

photosensitizer Ce6

i BSA 12k Ce6 1A RAE xSl R}, A b4
TR H AR R TR ERAE -

1.3.2 Mal-KKK-LH1 5 BSA 185 £ 49 i i % 42 Jfi
TERAEHT, X LH1-BSA BT B £k A 25 L) 15 2 45 I 22
K BB M AL I PR 2 Al K E e 3 IR DL B
B4y, RIS H 100 uL 5T B R0, T S
R 4 CUKFIRAF . R BBOt i B )
7 W 18] 5 3% (MALDI-TOF MS) 43 #f LH1-BSA 4
T i, A X LA BT S A i ARk (BSA B 2
66.5 kDa, ik 2 ik 5 BISIE §E2Y 2.2 kDa), & & PEAG
B Z ik HSA WAEMES G R0R . FES 2R YERHIK
T, 3 B 2 11 VA A 2 i e U A

1.3.3 LHI-BSA@Ce6 % s Rl & % % & 4 & 12
# PBS(pH = 7.4) it 1l i) Ce6 Fi B¢ %5 ¥ (10 umol/L)
5259k B 1Y) BSA@Ce6. LHI-BSA@Ce6 & & )47
SEATINAR, SR FH S A0-RT WL A3 6O T 59840k
FE AR R A 14 T 10 SR A RIS R . 240
JiE Ad FH 200~800 nm 42 % < 4 H , 753 W il £k .
DEIEHGIE M 10 mm A7 3 Fb €0 LB AR W . %@
HI3 I EE TR AR S ECR : UG 405 nm, Bk
Y TEES nm, JE 25 °C, KBTI K E R 450~800 nm.
1.3.4 mfa3d s 2o a4k 5 fif RO RR A JH- 200 1t 93 40 i
HepG2 5 MHCC97-H, 15 3% T & 5% CO, il 95% 75
MR EO /Y 37 °C Ki 346, 48 H &= b
DMEM 5 35 5240 10%FBS 1 1% =41 (¥ k&

3RO o 1 FHIEHE R ER — 2 (DEPC) 7K 8240 [
AJE GPC3 [ siRNA(5’-CCAGUGGUCAGUCAAAUU
ATT-3") LK BAHRTIR siRNA(5°-UUCUCCGAACGUG
UCACGUTT-3") & H 2 ¥ £ Jy 20 pmol/L. W HX
125 puL JC ML K75 3% 3 & 5 uL siRNA(100 pmol) & F
1.5 mL .04, B S N A 4 uL Lipo8000%% 44 i 7
WATIRAY, RS 15 min, ¥ 2) N E 6 fLARkpyxF
N AL, B R SEIR ST, A RS 24, 48 Wi, AR 4
LA A FH T S B 9 Ol i ko B SR SR il e o g
(RT-qPCR) 5 7K |1 E[1 75 (Western Blot(WB) ) 525 .
1.3.5 RT-qPCR [ 6 fLAR /i1 A 1 mL Trizol i3,
[ 2 WA TN 2 ZE IR 2, 4 H % # 2 1.5 mL
O, IR 200 L S5, BETRA)E#HE S min.
B 7 4 °C B.OALH LA 12000 r/min 5554 250 15 min,
AN AR, RS R B DA K 300 pL
FNBEMAELE S, RS 5 #E 10 min, T 4 C
B AL LA 12000 r/min 753 2500 10 min, 57 L, 0
NGB 75%(RBA B0 B, iR S UiE, T 4 C
ELOHLH LA 7500 r/min 5% 3 2500 5 min, BR 25 EEW
45 T4 Rk 4y, In A DEPC ¥ f# RNA JLTE. %t
FhPEAE 2 1) RNA SE47 9 BRI, A4 RNA Wk B it
TR 3 SRR R BT R, P e SRR Bk A T
W SRARAE . R SRS B cDNA 5 AR GPC3
5115’ -CAAGTCACTGCAAGTCACTCG-3’ )FISYBR
GREEN #% L. {51 Fic il 5 E1) 7R A1 WL, 1 ] Roche Light
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CyclerfS #5 i 9 2047 14 72y 147 52 B 26 D 8
S
1.3.6 Western Blot  [1] 6 L4z il A 100 pL RIPA &
2 (3 2R I . R RGR) , B T oK b5y
S0 J5 B N B A T MR BEAT R B L B
BCA (Bicinchoninic Acid) % H & &, i /| 5xSDS
(Sodium Dodecyl Sulfate) | #f 2% ik M 24t TAER
il 2 SRR B AR (U RE A, 100 °C 2544 T IN#R 5 min, #115
R RE A, B S AR AT LDk | BRI P A
B FEEFPISE R, 0 3 2 28 5e 28\ 19 N R0 P
GPC3 #i 1A Rabbit pAb (A1946), & T 4 CHEIKHEH
12 h, TBST(Tris-Buffered Saline with Tween-20) 3= 1t
3K, FE IR EOEIEE RIEZOE 40 1 h, TBST FHEE
3K, BEE R DGR T 2500 W
1.3.7 @i s A F N

(1) 88 ) AR bR 12 SE 5 FF HepG2 5 MHCC97-
H 4t 43 3] B2 b 21 2 3R A /N L v, 0 e A I BE s
TN 5] e 2 1) BSA@Ce6(BSA., Ce6 ¥ Ji Lt 43 3
9 1/5., 2/10, 43 53R BSA@Ce6(1/5) . BSA@Ce6
(2/10), LLILZEHE) K LHI-BSA@Ce6(Mal-KKK-LHI1
BSA. Ce6 ¥ E HL 43510 1/1/5, 2/2/10, , 435 3R K
LHI-BSA@Ce6(1/1/5) . LH1-BSA@Ce6(2/2/10) , LI
I 2EHE) MR R B . 37 °C % F 40 min J5 W 544 k)
i B, FH PBS Y51 3 i, A 500 pL 3557 38 5 ff FH
B SRR 0 U A T RS AR

(2) 35 4 B bR 0 5256 - K HepG2 21 i 2 F 2]
LR AN, B B W BE JS, 43 0 i AV B
10. 20 umol/L [ Mal-KKK-LH1 £ kiE# . 37 °C %
B 40 min Ji7 W% 5 Mal-KKK-LH1 £ ik i % , /1] PBS
T Ve 39, A LHI-BSA@Ce6(2/2/10) ¥ ¥} 7 B
o 37 C M E 40 min)5 W% LH1-BSA@Ce6 #4 £
B, H PBSTEUE 3 i, LA 500 puL 3557 3 )5 ff H 51
6 LR AR B B A T OO RN -
1.3.8 K& H G I A EN

(1) %F FRS2 320 . ¥ HepG2 5 MHCC97-H 41l Jifd
SrAERNEE Y] 96 FLAR Y, Fr AN EE S, 43 B AA
) ¢ & 1Y) LH1-BSA@Ce6(Mal-KKK-LH1, BSA, Ce6
WREELAM RN 0. 1/1/5. 2/2/10. 4/4/20. 8/8/40) 1 BSA@
Ce6(BSA., Ce6 ¥IEZ L7150 0. 1/5, 2/10, 4/20. 8/40)
R BT IE 24 he BEFLINA 10 pL () CCK-8
B, #OCIEE 1 h 5, 2 D REREFR UG 450 nm
WAL WS AR, PEAS AR I B

(2)68h J1 3R 97 SE 50 4 . A4 R 7 40 A 30 min
J&, F PBS Pk 3 WK, A B 15 772 3L 5 R A 630 nm
JE VR HR 5 30 min, Bl 5 A CCK-8 a5 If 4% 18 | i

PCR

e

RIS 1, 4 BT bR R RCR
2 BR5iTR

2.1 Mal-KKK-LH1 £&# R {E

38 1 R WO A 3 5 BT EE X Mal-KKK-LH1 i
TTEE MY FAE, 45 5 507 HL4li R T 98%, M543 T
4 2203.55 Da, 5 #S /> F & —3 . MS (ESI) caled.
for C,poH,63N500,7: 2203.55 (m/z), found 2203.55 (m/z),
2.2 LHI1-BSA &K IBHRERAE

BSA 4> T8 294 66.6 kDa, i 3z H: it — 114 2
e & R 5% 3 (Cysteine 34) 5 Ih SJe kS Bz 46 1 1) 48 1)
Jik Mal-KKK-LH1 (4> F 12y 2.2 kDa) & 4= Michael Jil
BN, FEE L BN U R EZ 1 185G
MALDI-TOF-MS 43 #7 ‘. 7~ (41 & 2(a) ), LH1-BSA
18 B 7= B 00 7 T 200 68.8 kDa, 5 MG B
(68.8 kDa) W) 4, IFH] BSA 5 Mal-KKK-LH1 [a] 1 i,
B SRMAZ R T BSA JFUR 4 i 45 K &, R i
BCRLH 70%, % MBS B AE R LAk 25 1]

BE 5, 4% MR 1.3.3 795 J5 5 X Ce6 (10 pmol/L),
BSA@Ce6(2/10) K LHI-BSA@Ce6(2/2/10) F AT
I RAF . AN s (AN 2(b) , A b vk B
¥4 10 umol/L) , Ce6 7E 403 nmfff T H i 4 7 g np
WAL 5 ¥ SoretM W g . 5 S & 5 O 15 il X 25
(Jd 2(c), FEShHBE A 10 pmol/L) 7R, Ce6 £E 657 nm
Ab B PR AE 2 K B . 4 Ce6 B30T BSA 70 T
23T, R ETIE R A2 5 nm FIZERS (B % 662 nm),
HPOCHE W, LRGSR, Ce6 43 F
A o B KA AR R A BSA R 7S i, HER
BEtl e 0y s T 300 A B AL A B, T IE T Ce6
5 BSA #HIAMAERME A -

2.3 HepG2 1 MHCCY7-H 4R i GPC3 MR R
poiy |

i i RT-gPCR 5 WBZ K 4 il HepG2 Fll
MHCC97-H 4l jg ' GPC3 ) # k7K F. RT-qPCR 4
R (B 3(a) ), HepG2 40 i ) GPC3 mRNA ik
R R T MHCCY7-H 40 il 20 ] 22 55 HLA i e 3
it L (x4 p<0.000 15 £ 2H 2098 1% AT REAS
B n=3). WBZR (K 3(b)) it —4 3K, HepG2 4
Jifi H GPC3 £ 2 = £ ik, 11 MHCC97-H 41 il th
GPC3 HH R A EWAL, T L& mRNA 58H A K
T2 AL FRRFEE, WFFEEE GPC3 Rkl HepG2
20 i 5% 26 35 i MHCC97-H 41 A/ Sy X BEAEHY | kg
J 2 410 ) 356 326 BIOR B X HUAIF 5T $ 3L T 0T 58 A 41 R T
WA AR5 HepG25 MHCC97-H iR GPC3
FiE 2 5 (mRNA 58 AR F 2 B E 55 ), AL
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B 2 LHI-BSA 25t R AL ERERME . (a)BSA 5 LHI-BSA #J MALDI-TOF-MS; (b)Ce6, BSA@Ce6 5 LH1-BSA@Ce6 4T
B 28 ZRR IR (¢) Ce6, BSA@Ce6 5 LH1-BSA@Ce6 [%¢ 6 & S G ik

Fig. 2 Characterization of the structure and photophysical properties of LH1-BSA. (a) MALDI-TOF-MS analysis of BSA and LH1-BSA; (b)
UV-Vis absorption spectra of Ce6, BSA@Ce6 and LH1-BSA@Ce6; (c) Stacked fluorescence emission spectra of Ce6, BSA@Ce6 and
LH1-BSA@Ce6
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53 HepG2 Fl MHCC97-H 1) GPC3 P4 U 11 2 35 K il K bt bk B A ¢4 5 S L5 . (2) RT-qPCR K ill GPC3 mRNA A8 X =
ik i (b) WB 43 #T GPC3 i H %A K5 (o) ~(O) # ] #4 8F LHI-BSA@Ce6(1/1/5) . LHI-BSA@Ce6(2/2/10) 5 % fi #4 4}
BSA/Ce6(1/5) . BSA/Ce6(2/10) % JiFJi 41 Ml (HCC ) i % 56 AL 1% ( BF: Bright Field) & i it 43 Hr

Fig. 3 Detection of endogenous GPC3 expression in HepG2 and MHCC97-H cells and concentration-dependent fluorescence imaging of cells.
(a) RT-qPCR used to measure the relative expression of GPC3 mRNA in different cells; (b) WB used to analyze the protein expression
level of GPC3 in different cells; (c~f) Fluorescence imaging (BF: Bright Field) and quantitative analysis of hepatocellular carcinoma
(HCC) cells incubated with LH1-BSA@Ce6 (1/1/5), LHI/BSA/Ce6(2/2/10) and BSA/Ce6(1/5), BSA/Ce6(2/10)

SR B 1] 3 IR RCR AR SR T ARRCAY, WS IR Wi RN GPC3 A AR AR A B, PEAL PR R R
I 21 GPC3 14 5 M F R AR AETE BUPE I, 3858 X GPC3 AYHE iR S5 b 4 g /1 .
T A RS TR P A A S 2.4.1 MAIKREARB N 0052 AR BRI ER
2.4 HepG2 1 MHCC97-H 4R A1 3¢ S¢ A & 3 LH1-BSA@Ce6(1/1/5) 5 & ¥ B 9 LH1-BSA@Ce6
FB 648 ) K Mal-KKK-LH1 ) LHI-BSA@Ce6  (2/2/10) 5 Ik ¥ FE (5 BSA@Ce6(1/5) . 5 ¥ B 1
RS ARAB M HE 17 Bk Mal-KKK-LH1 /) BSA@Ce6 #/  BSA@Ce6(2/10) 43 9% & HepG2. MHCC97-H 4 fifs
BE5 % HepG2 il MHCCO7-H 41l . 3@ B 40 min, WM ENA WG, FH PBS PR 3 L LR
IR A U AR, IR B PE . GPC3 4545 SEO BN ES MR, B S EAT RO F OO R, SEE 4G
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Ce6 7£ HepG24H g iy 2% 6 o & ¥ W 3 = T 7
MHCC97-H 4l Jfd 7 () % ok B (4 1) 22 55 B A W 3%
Gt L, *%% p<0.001; **** p<0.000 1; 4 21 F P
W AT A% n=5) , 1 BSA@Ce67E HepG2 Fil
MHCC97-H P Fh 41 it i 9 S BE G IH 8 22 5%, B
P T R e F LHI-BSA@Ce6 [5G IE . F ik
gE LRI, B ] AKAE AL AT 8 8 Mal-KKK-LH1 £k
FESEERA] GPC3, L 1) 41 e SR HCEL A e BE MO 1

A1) 44 K (LHI-BSA@Ce6) 15 7 25 15 41 il 7 Ay
YR B Bl Ve B TR 1T S 2 4 o T TG R ) K
1) BSA@Ce6 £ W5 41 il H 35 T i BE ARl M 25 57, 3
— 45 B — B EIE T Mal-KKK-LH1 22 ik o 4% 5
P45 A GPC3 AZ AR T 10 0 ] B HOHL ] . SRS 7]
ZRAARH LL, 1) R R 0 Ve A I I SR R LA I
PRI FH v ] 38 5 0 1k 45 24 e B £ THRE 1) B AR AR,
R lE SR A S R AR T A S

LHI1-BSA@Ce6

Mal-KKK- Mal-KKK- Mal-KKK-
LH1 (-) LHI1-1 (+) LHI1-2 (+)

©

=)

]

<

<=

o

TR

ol 40 pm

o al

%0 |

=

= e

M

siNC

siGPC3

cres D —

carpri

(d)
GAPDH—Glyceraldehyde-3-phosphate dehydrogenase

Red channel

BF-Merge

2.4.2 GPC3 ¥emmiese X ALt Aik—250iE
MR RS PE R ] B8 1, R T GPC3 U ) i3 36 44 Ak
5 Mal-KKK-LH1 Z JIK (9 5% 4 M 25 5 iR S0 5 .
PBS %5 FAXFIRZH . 10 pmol/L & 20 pumol/L fY Mal-KKK-
LHIZ KIS W4 9 5 GPC3 5 #3419 HepG2 21 Jid 75
%8 40 min, F-25 1355 F PBS R4 3 IRLLTE bR A4
& Z K, BEJS A LH1-BSA@Ce6(2/2/10) 4k 225 &
40 min, F PBS Uk 2 K45 & M BHE ST IR A
SEG 2 R, Al M 28GR T 0 Bl TR F Mal-
KKK-LH1 WK, S 517m 0 Mal-KKK-LH1-1
1 Mal-KKK-LH1-2) FFE i 2 i 3 TR (& 4(a)~
(b)), HIE)2E 5 AW B E L - L (%% p<0.000 1;
B B E AT REAS B n=6) . I & Mal-KKK-
LHI1 35 4 3 i % 5 #2 BH , Mal-KKK-LH1 7] 5 4+ B
Wi A4 5 40 i 2 T GPC3AY 25 A, M2 A4 ) () #
i) 32 %, FF— A5 E SE A R AY S ) U0 BE 1 TR T Mal-
KKK-LH1 Z kY GPC3 RyFEFIE4E A . s 44l sk

otk

_ o kskkk 1.25
6 — Hkkskk
? —
= || g 1.00 [ g
Rl I
S e 2075
7 I
= o <+
gz2r < 050 .
A ~
ol B B g 025fF
O O
NTONTY L -
SRS RO
NN KN C§
%’ %’ A
5 & 9
@q} q}ﬂv q}:l-'
PN ©
(b)
LHI-BSA@Ce6 -
siNC siGPC3 8 -
:-le
5ot
< Cor ]
P é‘ 4 + -‘.
40 pm %
2aof

:

RE

(®

#l 4 Mal-KKK-LHI ZJIK35 4454 GPC3 & GPC3 ik #2i5 1% HepG2 41 R 75614 . (a~b) FWihEE Mal-KKK-LH1(c(Mal-
KKK-LH1-1)= 10 pmol/L; ¢(Mal-KKK-LH1-2) =20 pmol/L) J&, LH1-BSA@Ce6(2/2/10) X} HepG2 41 fd 1) 5 S i A% F 22
3075 (¢)RT-qPCR ¥l GPC3 @ik HepG2 4 i iY mRNA AT ik ; (d) WB 23 GPC3 Bifik HepG2 4 i i1 7E 115
K KF5 (e~f) LHI-BSA@Ce6(2/2/10) 43 5%} siNC/siGPC3 %% 44 J5 HepG2 4 i 158 G A% M & 4 br

Fig. 4 Fluorescence imaging of HepG2 cells in the presence of a competitive peptide ligand Mal-KKK-LH1 or with reduced GPC3 expression

level by RNA interference (RNAi). (a~b) Fluorescence imaging and quantitative analysis of HepG2 cells treated with LH1-BSA@Ce6
(2/2/10) after a pre-incubation with Mal-KKK-LHI1 (¢(Mal-KKK-LH1-1) = 10 pmol/L; ¢(Mal-KKK-LH1-2) = 20 pmol/L); (c) RT-
qPCR detection of relative GPC3 mRNA expression in HepG2 cells with or without RNAi; (d) WB analysis of the GPC3 protein
expression level in HepG2 cells with or without RNAi; (e~f) Fluorescence imaging and quantitative analysis of siNC/siGPC3-

transfected HepG?2 cells treated with LHI-BSA@Ce6 (2/2/10)
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Construction of Peptide-Modified Bovine Serum Albumin Delivery
System for the Targeted Diagnosis and Treatment of Liver Cancer Cells

ZHANG Zhining, WANG Chenhan, HU Xile, HE Xiaopeng
(Key Laboratory for Advanced Materials & Institute of Fine Chemicals, Feringa Nobel Prize Scientist Joint Research
Center, East China University of Science and Technology, Shanghai 200237, China)

Abstract: Hepatocellular carcinoma (HCC) has a high incidence in China and is often difficult to detect early.
Developing diagnostic reagents that can specifically target and trace HCC cells is crucial for early diagnosis and
treatment of cancer. In this study, a novel glypican-3 (GPC3)-targeted theranostic biomaterial was developed. Using
bovine serum albumin (BSA) as a carrier, GPC3-targeting peptides were modified onto the protein via a simple Michael
addition reaction between maleimide and cysteine residues of the protein. Subsequently, chlorin €6 (Ce6), a
photosensitizer with fluorescence and photodynamic therapy properties, was loaded into the peptide-modified BSA
through host-guest self-assembly, constructing a HCC-specific targeted theranostic biomaterial. The results showed that
the theranostic material exhibited significantly stronger fluorescence intensity in GPC3-highly expressed HepG2 cells
than in low-expression cells (p<0.001). Under 630 nm light irradiation, the viability of HepG2 cells treated with the
biomaterial was significantly lower than that of control PLC(Primary Liver Carcinoma) cells at the same concentration
(»<0.05), confirming the targeted theranostic effect of the biomaterial. This work provides a novel targeting delivery
material for the early diagnosis and treatment of HCC cells.
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