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Inhibitory effect of *'I-labeled anti-CD133 ScFv on CD133* human hepatocellu-
lar carcinoma cells

Hou Yanli, Chen Xingyue, Duan Liqun, Tang Min, Kang Qianggiang, Shu Jin, Li Shaolin ( Department of Radiation
Medicine, Chongqing Medical University, Chongqing 400016, China )

[ Abstract ] Objective: To study the inhibitory effect of the anti-CD133 single chain variable fragment ( ScFv ) labeled
with “'T on CD133 * cancer stem cells ( CSCs ) sorted form human hepatocellular liver carcinoma HepG2 cells in vitro.
Methods: CD133 " and CD133 ™ CSCs were isolated from HepG2 cells through magnetic-activated cell sorting ( MACS ).
CD133 expression in both sorted and unsorted cells was analyzed by flow cytometry ( FCM ). The property of CD133 "
CSCs was validated by sphere-forming assay and colony formation assay in vitro and tumor formation assay in nude BALB/
¢ mice in vivo. The monoclonal antibody CD133 was labeled with 'I using the chloramines T method and the labeling
rate, specific activity and radioactivity were evaluated. CD133 " CSCs were treated with ', CD133 ScFv, "'1-CD133
ScFv, and "'T+CDI133 ScFv. At 12, 24 and 48 hours after treatment, cell proliferation and cell cycle progression were
assessed by MTT assay and FCM respectively. Results: CD133 was detected in ( 97.71 £1.13 )% of the sorted CD133 *
HepG2 cells but in only ( 1.52 +0.78 )% of unsorted HepG2 cells ( P =0.0001 ). As compared with CD133 ~ HepG2
cells, CD133 " HepG2 cells showed a higher tumor sphere formation ability ( [45.03 +1.35]% vs[7.4+0.54 |% , P<
0.001 ). The "'I labeling rate of CD133 ScFv was 88.92% , and the radiochemical-purity was 98. 63% . A maximal
CD133 " cell growth inhibition of ( 89.58 +0.74 )% was observed ( P <0.05 ) when "'T was used at 3.7 MBq/100 pl
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and CD133 ScFv was used at 1 wg/100 ul, significantly higher than other doses ( P <0.05 ). The proportion of G,/G,

phase arrest in cells treated with "' I-CD133 ScFv was significantly reduced as compared with treatments ( P < 0.05 ).

Conclusion : Radioisotope "' labeled CD133 ScFv may effectively inhibit growth of CD133-positive human hepatocellular

carcinoma cells in vitro.

[ Key words ] liver cancer stem cell; CD133; 1311; monoclonal antibody; single chain rariable fragment( ScFv )
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1 RARKNHIERF HepG2 40 CD133 HIFRIE
Fig.1 CD133 expression of HepG2 cells before and
after sorting detected by FCM
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B2 {ESvTImiEREFEUWE CD133* HepG2 BIBEKIE( %200 )

Fig.2 Tumor sphere formation of the CD133 * HepG2
cells cultured in serum-free medium ( x200 )
A: CD133 " HepG2 cells; B: CD133~ HepG2 cells

2.3 CDI133" %5 CDI133 "~ HepG2 4a L L[4 7% M. Ae
#49 X Pb

# CDI33* 5 CD133~ HepG2 A% 14 d J5
NLZ2 19 2H 248 i 1 e B B U 0 C 161 3), CD133 ™ 4
JIL 1 B P % (2 3 8 T CD133 ™ 4 fifa[ (45.03 +
1.35)% wvs( 7.4 £0.54 )% ;t =3.92,P =0.000 ]
CD133* HepG2 40l 1t CD133 ™ HepG2 4 it LA &
5 19 s TR L RE T -
2.4 CDI133" HepG2 #m Jigs 4% S AR MR TG 7R 7 3%
F CD133~ HepG2 @ fit,

TR AN 4 J5 IS WL P A RR BRUBUIR 1 00 L 446
B 4) 88,1 x10°/ml 4119 CD133 * HepG2 4l it
A2 HEJE UL FREAESE 1M 1 x 10"/ml M2 1

3 HARER A IE M, e KA 0.5 em. [
%1FF,CDI133 "~ HepG2 4HMi¥ RIE A . H-E
Yeft R, CD133 " HepG2 20 0 HE 1l i) i 988 4 41 vp
i 96 40 L HE 51 S5 2% 200 AR AZ: TR A T AL

9

3 mEEEAXEAN CDI33T 5
CD133 "~ HepG2 fARRIEEAE S C F1 D x200 )

Fig. 3 Analysis of cell proliferation abilities of CD133* HepG2
and CD133~ HepG2 cells by colony formation assay( C,D, x200
A: CD133" HepG2 cells; B: CD133~ HepG2 cells;

C: CD133" HepG2 cells under a microscope( x200 );

D: CD133~ HepG2 cells under a microscope( x 200 )

4 BALB/c R M 5 HE
Fig.4 Tumorigenicity in BALB/c¢ nude mice
A: Tumorigenicity of CD133" and CD133 " cell;
B: H-E staining of the tumor tissue ( x 200 )

2.5 R H &6 1-CD133 ScFv LA R IF8 9%
LEAER

Sl T 450 CDI133 ScFv, Ml iE HARiC R N
88.92% , Zlifk J5 (A il B Ak 2% 4 oy 98. 63% , U
PG R 0. 87 MBq/pgo 24 .48 .72 h A5 A4 G
PEAL2F A BRI N 96. 63% \95. 16% F192.57% , it
B 10 7= W) 6 A A B 8 47 f et 7 1-CDI133
ScFv 5 CD133 " HepG2 3L [E 15 3% 90 min f&5 , 45
HHEHF(65.50 £0.93 )% ,120 min J5 R(61. 17 =
0.89)% , UtIbRICPUIR EA R AR S ie 45 5 6 Pk .
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2.6 "'I-CD133 ScFv 3 CDI133 " HepG2 % it 44 4k
5134 VR )

(1)5 AR A F3C ) A0 CD133 B ik i
Sy SEF T 25 141 P 1-CD133 ScFv 41 .11 4 Al
CD133 ScFv 2014 CD133 * HepG2 40l , 411 il 2 I,
Flo BERER, YD TIEE R 3.7 MBg/100 pl.
CD133 ScFv Fi W 1pg/100 wl B B2
C2 ), — 2 2 M 345 B 410 o) 23 22 1] ) 79 25 I A K
PU-CD133 ScFv £H 41 it 38 i A4 410 ) R 05 fg s 1!
1ZHF1 CD133 ScFv (1 =1.08, P <0.01; ¢ =
1.04, P<0.01 ), HCRHAEHMEHIT T —2
(1 SE50

(2)Ph b —2 0 i S 90 A5 31 1) fe A/ FH 500 2
A7 e 20 410 ) S 5, 25 R 3R 2 ) IR, E 24 .48 .
172 h =AEFE] 4 FL P - CD133 ScFv( 3.7 MBg/
100 wl )#H CD133 " HepG2 4 i 384 5 () 30 41 R 44 43

S 7 T (3.7 MBg/100 wl )#4H . CD133 ScFv
(1 pg/100 pl)ZHAI'T + CD133 ScFv( 3.7 MBq/100
pl +1 wg/100 W), 7E7'1-CD133 ScFv 4, K%
Y I IR] A8 ZE K, CD133 * HepG2 41 Jfd 3 5 A 41 11
KRG hN( F =828.218,P =0.000 ),72 h I 1Y%
£ L 8 E AT 1) %R 1 38 87.59 +0.85 )% o

2.7 "'I-CDI33 ScFv #F CD133* HepG2 Zm 2 7 4
RG]

Tt A i ASCAS: 0 % ST 6 2 4 B A S 4, 45
(3, E5) R, WATRITAN Gy/G, W47
24 .48 72 h = AMRFA] U A R REZH S I I g
1" 1-CD133 ScFv 413/t K BH 5 o 17 Bl 2 Bsf 1] )
HEK,P-CD133 ScFy 4 G, /G, 140 it s /b 72 i
BETHA =4, A(60.29 +0. 86 )% i /b 3
(27.50 +1.12)%( F =51.03,P =0.000 ).

£1 AERAFREFIEIEATI-CD133 ScFv 3t CD133* HepG2 HRMMHEIZE] n=3,(xx5)% ]
Tab.1 The inhibitory rate of CD133* HepG2 cells induced by different doses at different groups[ n=3,( x x5 )% ]

Drug Cl Cc2 C3 C4 C5
B1-CD133 ScFy 94 +1.2 89.58 +0.74 72.69 £0.16 40.39 £2.10 33.86+1.63
B 90 +0.8 73.23 £0.56 55.41+£1.93 36.98 +0.47 35.10 +1.82
CD133 Sckv 90 =+1.4 82.24 +1.78 59.41 £1.27 40.76 £2.29 32.15+3.95
F 9.66 149.733 137.654 3.955 11.843
P 0.013 0.000 0. 000 0.080 0.008

Cl: 7.4 MBq/100 wl "'T and/or 2 pg/100 pl CD133 ScFv; €2:3.7 MBq/100 wl *'I and/or 1 pg/100 wl CD133 ScFv;
€3:1.85 MBg/100 pl™'I and/or 0.5 pwg/100 pl CD133 ScFv; C4:0.925 MBg/100 pl ' and/or 0.25 pg/100 wl CD133 ScFv;
C5:0.4625 MBq/100 wl "'I and/or 0. 125 wg/100 wl CD133 Sckv

X2 HEFEAREIEMETI1-CD133 ScFv 3f CD133* HepG2 HMMINHIE [ n=3,(x x5 )% ]
Tab.2 The inhibitory rate of CD133 " HepG2 cell induced by the same dose at different time points [ 7 =3,( x 5 )% ]

Drug 24 h 48 h 72 h F P
P11-CD133 ScFy 45.75 £2.00 58.00 0. 54 87.59 +0.85 828.218 0.000
By 30.94 +0.29 41.10 +0.56 71.57 +0.87 462. 698 0. 000
CD133 ScFv 22.07 +0. 86 46.76 +0.42 77.14 £0.49 561.445 0.012
BT+ CD133 ScFy 26.47 +0.42 44.14 +0.52 74.28 +£0.21 560.976 0. 000
F 252.756 613. 890 62.903
P 0. 000 0. 000 0.000
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Tab.3 Cell cycle distribution of CD133* HepG2 cells in
different time points after treated with ' I-CD133 ScFv ( % )
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TIFR N o SR B A 3 £ AOK T 98 HepG2 4l
N e F 51.03 15.763 79.375
M Z A i 53 28 Ok, AT T — 2 SR .
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Fig.5 The cell cycle distribution of CD133* HepG2 cells induced by drug teatment at 72 h by flow cytometry

A: The histogram of CD133 " HepG2 cell cycle induced by different drug groups; B: Control group;
C:"”'1-CD133 ScFv group; D:"'I group; E: CD133 ScFv group; F:"'I + CD133 ScFv group
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