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Abstract

AIM: To introduce a novel magnetic cell sepa-
ration system which allows for immunomor-
phological identification and enumeration of
circulating tumor cells (CTCs) in patients with
hepatocellular carcinoma (HCC).

WCJD | www.wjgnet.com

METHODS: The asialoglycoprotein receptor
(ASGPR) is a transmembrane protein expressed
exclusively on the surface of hepatocytes. We have
recently developed a sensitive and specific system
mediated by the interaction of the ASGPR with
its ligand to magnetically separate CTCs in HCC
patients. In the system, HCC cells were bound by
biotinylated asialofetuin, an ASGPR ligand, and
subsequently labeled by anti-biotin antibody-coated
magnetic beads, followed by magnetic separation.
The separated HCC cells were then identified by
immunofluorescence staining using the hepatocyte-
specific antibody Hep Par 1. In this study, we used
EDTA instead of heparin for anticoagulation be-
cause heparin could cause the presence of gels in
cell suspension, which affected the passage of cells
through the separation column and reduced the
separation efficiency. The recovery, specificity and
sensitivity of the HCC CTC separation and detec-
tion system were determined by performing Hep3B
cell spiking experiments.

RESULTS: Calcium chelating agent EDTA was
used for anticoagulation instead of heparin in
some steps of the original method and gel phe-
nomenon no longer appeared in the cell suspen-
sion. The cell spiking experiments showed that
when there were 10, 30, 90, 270 and 810 Hep3B
cells spiked into five milliliters of peripheral
blood from healthy volunteers, the average re-
covery was = 70% at each spiking level and the
recovery of the modified method was higher
than that of the original method (P < 0.05).

CONCLUSION: We have developed a new tool
that allows for highly sensitive and specific sepa-
ration and detection of CTCs in HCC patients.
It may be clinically useful for diagnosis and
monitoring of HCC. The cell spiking experiments
showed that the recovery of the modified method
was higher than that of the original method.

© 2013 Baishideng. All rights reserved.
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Bey: N4 —F# I 48 i )% (hepatocellular
carcinoma, HCC)/AZRAT 7% 2m i (circulating
tumor cells, CTCs)g &Aool & 4, JF4F1Z &
GBAT R, AR B PR R AT G R e o A

Fik: vk BRAE R G % MR (asialoglycoprotein
receptor, ASGPR)Z —#4¥ & ik T A % fi 4m
M35 IR A ZATE LT — AR TASGPR
B FEME ik Ao Hep par | 22 52 09 A ERAT %
miLE EAH R A%, B ARAD TN ErER
BR A6 Bk O VR A B Ak 5 I s i 2 &, RJa A
T A & FRRE BRI AT B B RE AR, T B
A K AEERAT S 4 B, 4% M Hep par 1347 %,
ARG @B, Mtk dn AT 4. U
BRARIE Fo 52 FRERAE P A I, A i A2 P ROR AT
FHRBER T RMCE R T BRI, Hramie
Wit B AR, B B AR, KAV S R
A T =% w9 T (ethylenediaminetetraacetic
acid, EDTA)&RAFZ 34k, KA Hep3BAT /% 20
PO NI 3 P b T ik PO SLEEAT P

R k5T RAMEDTARE G, @ik
¥R BRI, SN 2, 5 mL
1 B &R SR k4RI 5 10, 30, 90,
27042810/ Hep3B2a fith, FEANBNAKT, K
Bk Hep3Bam M F 34 =D £ 34 =70%, =k
B 25 An(P<0.05).
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PN TR R 00988 41 g (circulating tumor cells,
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R WRSKBRRIE R IL, Ficollsy B M lid  BIETE, 25 C 4 000 £, BH/020 min; (6)/ER
T RE Aok FE ORI R Pk ok 41 B T i g B I UEOK AL -z e, A A3 mL,
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I (ethylenediaminetetraacetic acid, EDTA) &Y
JIF ke, KA FIASGPRIFSE & Ca™ i
(1), SRR 20 Ca> A AE, WUAE 25 MR IR
G ER AR 5 I A0 M e AR oI Ca, LA
WREPLEGLFEPEDTAL & Ca™ . BATRH
Hep3B/JHH 41 i 12 A5 1 w9 A 7 725 1 [l i
TH AT T IR,

1 RS

1.1 A JrAT MLBAR A Y 45 23 07 S IR AR B
()R, B TAME RS S, B A4
AM KL, R4S mL, FISEDTARIS mLyt
4 (Greiner bio-one)?%fUBD Vacutainer” & it
. brARAF T4 °C, JFHAERGG6 hA AbEE.
W 587 23R4 25 J7 R4 BEB= B 46 B o A 2%
ettt AN R A T T AN R T
Ficoll-Paque PLUSI H GE/A #](GE Healthcare,
Picataway, Nj, USA); AW &= Prik i 2k (Miltenyi
Biotec GmbH, Bergisch Gladbach, Germany); 50
mL /(2% (Corning Inc., Corning, NY, USA);
¥R A HL(Wescor Inc. UT, USA); /NPT
il i %58 B PiAK (anti-human hepatocyte, Hep
Par 1; Dako, Copenhagen, Denmark); X3t A
CD45 .4 (Santa Cruz, CA, USA); Sulfo-NHS-
LC-Biotin(Pierce, Rockford, IL, USA); 2 M &
I ER 25 4 (Sigma-Aldrich, St. Louis, MO, USA);
KR $ACD45 5.4 (Santa Cruz, CA, USA); %
Pt/ -Alexa Fluor 647 I1gG(Invitrogen, CA,
USA); Pl kR-Alexa Fluor 488(Invitrogen,
CA, USA); Praé B KH|(Vector Laboratory,
Burlingame, CA, USA); Olympus SZX .57 & 4
B8 (Olympus America); 5 mLPT#4EE (Greiner
bio-one).

1.2 7 ik

1.2.1 ik Bk & G W A dhFte: ) K
WEHA15, I Sulfo-NHS-LC-Biotinfs icl 23 HEI R i
REA, JFalite. BT W (DFRH2.0 mg
AR FEARFSulfo-NHS-1C-Biotin, 1A
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(8) WS HH R B Hh ik BB, 0T mL XA KRR
(9) B C AH 11 % s il A1) 4 e U B 1 484, )
S8 AR F A 25 R iR IR A LRSS (10) FHXY
2 7K R A 2 M T IS BR R PO B R T R
0.22 pmiEA LI IE G50 pL/ & 5r%e, -80 C
TRAFEH.

122 A mmin g &: R4E KU, A4
FEAC 73 B3 A A 40 0 (60 F65 e A ). RLAA A
BRUTF: 5 mLA L5 17 Eh M (NaCE i, 0.14
mol/L)55 &4, 47 41°F4fi T-12 mL Ficoll-Paque
PLUSZ» W L, 400 g, 18 °C, T-50 mLEJ LV h
B5030 min. SRR AL Z, IR
VML 2IK.

1.2.3 mEbEARIT: 4005 B R A L MR R iR
BRE A FRARA, A2 mmol/LIF & A48 5
200 pL, T-37 CHFH4S min. ke MimuEs2
K, H20 pLPt E RPN ER4 ‘CHERIL5 min
HEATRENERRIC, AR5 ¥4 20 1 FH AR R 22 i il k%,
PR mLA R 2% i BV I B 2 i T 1
M S B A, PR S R brac (40 i i 26 3L
PRS2 MR (3 X 500 L) BH 41 40 i AN 73 85
tht 2. REK O BRI HE A, H1 mLAGRE
G PCKS ik R AT Ay B AR T Al i o e e
LR MR AR 3 1R 40 o 4 93 7 2 R R
R BRI AN MR B, 37 CF 15 min. 4%
S [ 32 15 min, S2ZVREAT S e 2 e, 5k
-80 CIRAEH.

1.2.4 S RAFEE: XM/ RIUNN R
o B PR S g A . LR IR e
(PBS-0.1% Tween 20)#¥E4i L . FH & 5%BSA
MLV B30 mindf AARRE R4 G0 AR5
M Hep Par 1HHIAIK BT A CD45 RHULENR
37 CiEE L h. FH AP/ -Alexa Fluor
647 1gG, %Pt kil -Alexa Fluor 4881F k) $i
FHEOLIF 30 min. fE£45d4'6-diamidino-2-
phenylindole(DAPD)Z (5 )5, K HIHTL9¢ G K F
B

1.2.5 CTCs% & it #: XMW AT 4
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I IEIELEICT Cs, HEBR AN BT F Fl R4 S e
M40 . Hep Par 151, DAPIFHE. CD45Y]
P, I AT SIS FRHE 41 iE A CTCs. 4il i
T KBRS mLIL CTCs4m i k.

1.2.6 BB NGRIEIF N R ey wlc ., Bk
P e R b il A R R A R A A
#35 mL, FIEEDTAMS mLyTEE e, FANE
JEFE S L 43 0B A 29104 30, 90, 270
FI810 N Hep3B A 41 M. & A4l it £k H
COULTER"® LH750% il i 43 AT . X T4
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B SOy A A543 45 N 100M CF-7 3L IR 95 41
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BB N1001A498 B e 4 . SR 5 K LA 354 1
FEAFH A CTCs 3 B A %8 5 Ty kAT A BN 73
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it e 5 B 1AM A A A b, AR S BT @S
I8 A JH 9 40 L 53 29/ %5 58 ARG EAT IR 40 P 5
Y5E . B R M Hep Par 1HUARET A58
L ta 558 I 40 B (BT 1), R T b e 98 e g £,
JF 98 40 R k. Hep Par 1FHYE. DAPIBHTE
CD45SYIE, 4 A MR E, g RZes, B
B ANMARFR . K% L v S5 P eg 40 R A
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[vi) 5 H i A\ 40 He p3 B45 AR5 mL g
BG4 LR A, 35 AN 500350 410,
30, 90. 27018104, BFN B AIKF- A 5N ML
K. AEEAN BN, SR 3 [ 5y
W A88%. 75%- 80%- 73%AHN70%, 1 S5 Al
TEAER N 45 N KT (037 24 [T 59 531 A 72 %
69%. 66%. 64%. 61%!"°, KEANB A KF 1 [a]
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100/~ A ZL I 41 M C F-7 8 BT A 54 IR A A1
£ 1001 N B i 41 R A498 (1) T A7 S/ ILFE A
L, AT 1 REASKS H Hep Par 1FH I 8 41 .

31
CTCsHIM CAEFLIRE . S5l AU IR K
A bR rh AR R N T MACSEH
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WA # 5
KX A GH gk
T AR P ARE F
RO E A R, B
Bk, 70
I, Wa JR g 1) A
%R 27, HCC%
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# B ¥HS5HCCH
EREZEHFE
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o 8 B A
SREPKAFE
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G A A XA AT g, DR I BRATTH &R
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Y T WRER R A PR B 40 AT i N
40 ot 6 35 ASGP R AR 11y ik s 41 g — A
SHBLESNE L. F92 1, REA > = ASGPR
BH P (S AR5 40 B A7 7 T B 40 4153 v
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SEYEPiAHep Par RIS 40 . DR 4730% 70
AHCCHBIAFPHI T KL AFPHLAH T45:
TG IR T J 40 mT Re 2 P AR AR BAPE. A, AL
BT A R A HUACK3-6H5, 2% 8 3V 7 R
FH 1 25 SR mr g, ATt B g 3456 P M 40
SPEBUAHep Par VRN ARG IR 9 41 .

Almeida HE, AT EHEE N 5225 U/mL
IF, 23 Rk LM B T R ABE IR R A, A4 T ik
Y0 1B 5 JHF 22 bk R L 1k B AT oK. B 4 e
7B WiFicoll-Paque Plusffi H F M 78F Hi: 41
Mooy Bk R rh, BES TR IR E Al e S8
A1 Wk T B . FRAT A I B 1 4 T R v A
RIS G, 2255 40 e 8TV 1 1) 8 1 18
LR Sy BEREI, S Ar BN, M T Rl
. BAAES R L FHHED TABUBES B AT %
Pt W AE SR L. EDTA G4 85 1454 4
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