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HE: BY i kmpiesd sk (1ICC) B& R RAL 433 (FISH) 4 8 97 £/ MK F 5
e AT, FiE AR R S AT 4 ANTE4L (AL B, C. D#4L), B 4 ml RO
JEok B T RA 00 50 100 20 Fo 40 AMFILEARLE € 5 (Mito—Tracker Green ) #9957 £ & SKOV3 48/,
AR S 3 o AR I R R RS A AL, a0 A M B 4L, 40 6 2 BALB/c 4R, MAid
PERAEIP LAY SKOVE @i, S5 A EEFIE 4, 6 F2 8 BT 2 RARFOKEMK,, KB REEE oo ik ik
& R, ) ICC—FISH %3] 5 B A A P 64 55 e i, VA 8 5 4 & 4RI 4 CEPS ME5 >2 /4 FISH FRbkARf,
HZ DAPI+/EBA—1+/Mito—Tracker Green+/CEPS8+ 48 it At M54 e, 58  JAREEA . MMt R4 Fea
PEZR34 T L EBA—1 FEPEZm A6, [RPEZAIY A ARITH SKOV3 i, J& 28 L6 DR A 20% ~ 50%, 12 ASFRPEAF
AP 9 AR A 100%, FRABER £ 200 45 RHMAELAE T, 4. 6 4= 8 B EAHE 6 SKOV3 4m itk
F 550 H 3, 8F 15 A, Gt B L B AKREE 5, ICC—FISH T vA/A # 3uan 5 2 b 095 e, % ik
A BTG Fe G I7 97 IR T #7 8
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Establishment of methodology of sorting tumor cells from ovarian
cancer peritoneal fluids*

Bao-ling Xing', Cun-cun Guo', Zheng-hua Tang', Yi-shan Dong’, Su-mei Ge'
(1. Department of Pathology, 2. Department of Gynecology, Changzhou Maternal and Child Health Care
Hospital Affiliated to Nanjing Medical University, Changzhou, Jiangsu 213003, China)

Abstract: Objective To investigate the viability of the protocol to sort tumor cells from ovarian
cancer peritoneal fluids by combining immunocytochemistry (ICC) and fluorescence in situ hybridization
(FISH). Methods The ovarian cancer peritoneal fluid model was established and divided into a negative control
group and four positive groups by adding 0, 5, 10, 20 and 40 ovarian cancers SKOV3 cells marked by Mito-Tracker
Green into 4 ml benign peritoneal washing fluid respectively, 3 duplications per group. The nude mouse model bearing
orthotopically transplanted human ovarian cancer SKOV3 cells was established, including the negative control group
and the positive group, with 6 BALB/c nude mice per group and 2 nude mice at each time point. Peritoneal fluids of
the nude mice in the positive group were collected at the 4th, 6th and 8th w after transplanting SKOV3 cells under
the capsule of the left ovary. SKOV3 cells were enriched from the peritoneal fluids by magnetic activated cell sorting
(MACS). Then, the cancer cells were identified exactly by EBA-1-ICC and CEPS-FISH (Chromosome Enumeration
Probe). The cells with the characteristic of DAPI'/EBA-1'/Mito-Tracker Green'/CEP8" were classified as detected
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cancer cells by the positive standard of CEP8 >2. Results In the peritoneal fluid model, the EBA-1-positive cells

were found in the negative control group and all SKOV3 cell-positive groups, the marked SKOV3 cells were found

in all SKOV3 cell-positive groups and their recovery rates were 20%-50%, the detection rates in 9 of 12 SKOV3

cell-positive samples were 100%. In the nude mouse model, under every 20x10 microscopic field, the maximum

number of SKOV3 cancer cells was 3, 8 and 15 respectively at the 4th, 6th and 8th w. Conclusions The protocol

of combining ICC and FISH can exactly identify cancer cells from ovarian cancer peritoneal fluids which have been

enriched by MACS. The technique provides new ideas for studying ovarian cancers.

Keywords: ovarian cancer; ascites; cancer cell; immunocytochemistry; fluorescence in situ hybridization
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KBS C R PRI, M T R 1A e A S S B O
S W IRTT 7 S B A A EEEAMNE
FIT, A K ol 20 3 SRS T AR IR
SRS A A= HOR , A DI, B R 125
A2, 0 ENBE ST B AN, ARSI A PR
ABFGER IRETS A 53 PE 1, (magnetic activated cell
sorting, MACS ) ‘& S /K (1 P SRR A0 L, FH fyse e
S figAb £ (Immunocytochemistry, ICC ) BX& 2%
JE AV 2% 22 ¥ (fluorescence in situ hybridization, FISH )
WAL, B 7EERT T I T BB K
SEANML A T A T

1 #MEERE

1.1 RS EH

10% B 4= 1L 7 (fetal bovine serum, FBS ) ( 32
Gibeo 231 ), RPMI 1640 ( 2&[E Hyclone 22 H] ), CD326
WG Bk 1R & (T LKA F ), EpCAM 7856
ik (EBA-1) ( E[H BD A7) ), 8 5 4 kiR 4T
( chromosome enumeration probe 8, CEPS ) ( SEEER A
Al ), ZeRifRst i EHET ( Mito—Tracker Green ) (32
Shandon A ] ), BEEE SKOV3 40 ( iR 4
YINT]), 7 FRSHEYE BALB/e #R 5 (5 N R SCrsc s
WA,
1.2 (UFE5EE

MHBEFE4 ( YLE Thermo A F ), o5 W iHUEE
XDS-1A ( RIS AF] ), BIERHME 1X71 (H
R Olympus 237 ), {3 E.0OHL TDZ4B-WS (- F5 3k
IS OAUER AR ), Fe 2R A5 W BR8] Leica 2AH] ).
1.3 R5MIP R B E I
131 @i SKOV3 4 &4 10% FBS Y
RPMI 1640 1533, 37°C, 5% ALk CO, IR AT

FEfE RS SR AR TR s R

1.3.2  Mito—Tracker Green #% i€ SKOV3 1 .
A I B 3% W R B Mito—Tracker Green & 2% ¥k J&F Ry
100 nmol/L, MMAIGFEM4HMI T, 37 CHAM TR
45 min, JEA Mito-Tracker—Green-SKOV3 Ziififl, &
Mito—Tracker Green Y& TAEW, JIA 37°CTUEE
BN SR

133 RN EBBUARER T R M T
R BE 5 -1 LR S B R S v v, K Mito—
Tracker—Green—-SKOV3 ZH 03 FE 54 4 1 x 10° 4> /ml,
B 100 w1 40 BB A 96 FLbk, 2 &M ItiH4
Ja, ARG whsedc K BV A 4 B H 1y
AR AL B, G DAL, [RIBFST BT REL (0
1), BARARE 3 4.

1.4 DNEERREMBERENE G

141 ozn 15 27 FB M BALB/e BREAETTRRE
WA N 3%, PR ABAYEX B4 6 1, 43
FIFE B S 5 SKOV3 4l il Bl 5 4. 6 Fil 8 il 245 4b
FE2 H 2SR IR 3 H, AR, S IAE 4. 6
8 JEI£SAbFE 1 H,

142 FPEBMIRESAAER G L H LB
BREVS, MISERFFH, FRBNZAMBPE , M4

F1 KNP EEREKAREY

231 SKOV3 4iiftl / 4~ TS PR /ml
BT R 2H 0 4
A2 5 4
B4l 10 4
(oF::| 20 4
D4l 40 4




R B 2 2 %08 %
VE S 2% 1] BF S 35 AP 21 SKOV3 4 i B v (B ZH EBA-1 BRI M kit fc £, 14 %) B 2H JE Mito-

1 x 10" /ml ) 5 FAPEXTHRZH 75T 2 w1 RPMI 1640 1537
I, AT, IEE RS,
143 ok KREABREARRE, TP,
WA K 5 TORE /K Z AR 0.9% AE FREL K il I s sk
W 2ml,
1.5 MACS # K E £ i Bz i = B8 7k B9 SKOV3
il

& I MACS £ R & 48 18 11 W 511 7K 1) SKOV3
AN M. B0 ME T IE K, BN S x 107 A4S,
A 1001 FeR £ W SRS, A 100 w1 CD326
Bk, WAE 4CEAMFCE 30 min, P&, B0
500 w1 22 v ifl F A 20 L. A R ARB I ACRE T1 AR Y
MS ZriEtt e, REgH MR IR IS P2 MR e AT,
W MS SrIERE AR SR R B, CE TUREEE T,
1 I 2 pPRCKE A B ARIC Y CD326 4HEYET Tk,
FRRPES . B0 50w iR ER, .

1.6 ICC-FISH

161 HHAEZ =N ANEEEGHLR 10 min,
73

1.62 1CC A LIn#LI®EA (Phycoerythrin, PE)

FRICH) EBA-1 HIK, 4°Cid’, 4°CEMF N HiREERZE vp
W ( phosphate buffer saline, PBS ) e 3R, 0.1%
Triton & #A/EH] 5 min, PBS ZIR¥EER 3 1K, 70% . 85%
F1100% VKR TEAEAEERK, FEHEE ., VKESER ( Ll
30 1) WPEE 10 min, ZEEAKMFPE. 4°C&MHTH
19% ZHHPEE (2 xSSC b, pH7.6) [E%E 10 min,
ZEWRIK MR, 70% . 85% FI 100% Pk RS FREE i K
Myt

1.6.3  FISH KB EIOEFRICH CEPS 1], XFEK
2wl % Buffer 7w 1¥RAT, 10 w1 -EHEOM T4 A7 19
Fraesx, 5 Laadi B, T 72°C/K %5 8 min,
RIGET 37CHIEE 16 h,

164 A EKBREIH, MERET665CH
0.4 x SSC ZEMaL 0.3% MR e 2 min, FHET%
T 2 x SSC 28 Mg a% 0.1% I P 1 min, KT
165 A% WH ERENiowl4, 6- k3 —2- %
FERgIRE (4", 6-diamidino—2-phenylindole, DAPI ) Fh
ZZIX, 15 min JEEBOCHRER A B TSR .

2 #HR

2.1 RSN RE KRB UG 25 5
BRI BRI BH AR 4 AT DL EBA-1 BHAE 4/, D

Tracker Green PP 40 Jiftd, FH % 24 3% W, Mito-Tracker
Green [HYEZN A, Ffi& 45 419 A A & 3 £, Mito—
Tracker Green FAVEA Il 3G 2, it 73 4>,
Fi2 8 3¢ [ R =Mito—Tracker Green PBH 14 41 g %k /
SKOV3 4ifiI %, THHAHEA SKOV3 i i i3y
20% ~ 50%. Lk CEP8>2 >4 FISH HYERRE, KLE
DAPI+/EBA—1+/Mito-Tracker Green+/CEP8+ 2 Ji A 95
YA, BAMEXTREALA 1A A 4L (5 AR ) BEA R
FISH BAPE, JeABFAPELLIE UL FISH BAPEZRM , 35 69 4,
Ht Mito-Tracker Green FHYEZII/ 4 A, 4 DAKI 3]
AIAai b, AL 2 22, 1AL 1 AE
2201, 2 DA TOLIE SR, ok, 1%
NE s KR =FISH BHA:40 9 /Mito—Tracker Green FH
PEAAML, 12 4> SKOV3 AL BHPEREA AT 9 DAY
Rl A 100% . W3 2.

x2 DPEBEEKEREENLESR

Mitro—Tracker

- Ezﬁ—ﬂllﬁiﬁ R F;BI; fjﬁf EILIZ%/ B?ﬂ;i /
At /A
BT 2
1 20 0 0
2 12 0 0
3 18 0 0
A2
1 16 1 1 200  100.0
2 10 1 0 20.0 0.0
3 20 2 2 400  100.0
B4
1 12 4 4 400  100.0
2 18 5 5 50.0  100.0
3 10 5 5 50.0  100.0
C i
1 23 7 5 350 714
2 28 6 6 30.0  100.0
3 20 8 8 400  100.0
D4
1 34 11 10 275 909
2 40 13 13 325 100.0
3 41 10 10 250  100.0
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LLD @A, FEdR A ] WA AR HE S 1Y
A, AR ZOCE S8, MR AIERNZOL
{55558, Mito—Tracker Green FH1E: 4 Ml B4 HES)
A2, B SKOV3 4ijfl, H DAPI Al EBA-1-PE ¢
YA, HZ2HAMA= 3108 S aifkh 2
{55 o Mito-Tracker green [ 4 Jifd 2 %50 42 72 R HE
%1, DAPI Fl EBA-1-PE B¢ M, — AT I 2 4>
8 S ARE Lo Rf5S, DA R F R 4. U
Kl 1.

K 2 X Mito-Tracker Green [H 4 1) SKOV3 4 Jig
A =348 S YAl 255, B4 11 SKOV3
AL 1 AMES, 5 1A EE R 2 MES . WA 2.

22 DEEREREMBEEENKENER

BH 4 2H 40 B 5 SKOV3 41 it 4 J8 )5 i il 14
WS 2 ml IfCPEEME K . B TSR R AR, FHPE
AR B RIS R, B, 6 IR e K i
3.5 ~ 4.0ml, 8 JAIMAERINE/KESY 5 ml 2247, FIMEXT
PR B 28 O R AR R — 4, AR R A7, TEHEDK,
L 2 ml JiE s e g A K

Bt S I AT RE G, FEHE 2E AR RO 7K Hh A 4 B
BORWIE 2, 4y Es ) SKOV3 iR tid i % .
FESEE T, 4. 6 1 8 AR ILEF Y SKOV3 4 %L
W50 3. 8 Al 15 4~ BAMEXT BRZH Fnas (o) BE 40
RAyvEH CD326 il EBA-1 FHYE40M., WA 3.

A B C

D

A: DAPLZLf (Wifh) ; B: EBA-1-PE s e (4144) ; C:

E: &g

1 D £H#9 SKOV3 ZHAm

B C

E

Mito-Tracker Green Frict (%% ) ; D: CEP8-FISH (## (% ) ;

(ICC-FISH x 100 )

A: 145 B: 24 C: 34

2 SKOV3 4iffl 8 SLBEELNIES

(ICC—=FISH x 400 )
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ANk, HTCATZARO0T T B OR E  fa
SRR . IR LA I SUREOR BN, ETEE
TR B sl T R4, M I P B AR ) LAY
RO, A IZ R XS T BEBL
DIk, Bl 2 ~ 34ESRPINER, BT B IS T
fir N SRR R TS DL DB R . RIEAAKE
S bU ke Y e €28 AIS TR Ry b R N S
A0 7% b R A0 RA 0 AL, 5 R 2 RO SR AN ]
ORELRREU D MATER, . ZHONIEERERERS . R
MHE R IR AR E AR ST, A E
I SRR S AR , BT 1) e Bl I B el
FUAR TR B2 N BB bk K ViR o O S iR T
R SR A B DA OG IR K TR SEAT A1) 2R
AEOIRFE A IR RS IR E RS B
BEMIETR, DL, IO OF SL95 K MR
BE RO AR, T LA A 20 i S oAb A, LA
BRI e Sun R el N 05 e

AR R — MU B A TR I A, R
A BF PRI PR A g EA TR I ) 7 1%, ZERHIER
Wi R b )32 FH TS D A D SR A 1 e 40 A 1) e S
TIRBEARAIE, HAR B . il 2 TR,
3 e B R T AN M Y ) B T (BRI )
BRI FRHE (I3 T ), GFEREEE O ik
. SPEREVE I ERIESE 5 S BTRRIN AT o A R
FRZIRAGIN S, At e AnMEA i . Wi SRS I HE
JRi A A — S M S e Rk s AR K
(i 4N A . KIMURA 45 ™ ] CD45" % 2 1 2k 671 43
TEOR SR KIS, P FACS %78 73 VeI i3 4 i 2
IRJ FHAAR 958 A0 M S e A B s e =, LAl b
AR S EE T . HUANG 4% Immunomagnetic Flow
RGN A ] I F i 2 PR A2 AR PRS2 AR PR )
A, UERZARGE AT UM ARSI O B9 R K P i iR
ZARPEANN . PEREE L0 . A A
SRR, AT Fb 43 8 40 L ) D B PR A P 53 B RL
R, B A ARM R A EE o SRS G % i 2 B o)
B, ADRSI T e AN R A M R SR T AR A A
AHMED 4§ " 4385 T ARALYT I9 198 F A R 5 AT i 24
B RN, P R SRR B 4
1 353 FPEE 1T, KILX P AL e Wil . DNA &
AL AN SR EHE . MBI AR . AnME . a0
i iz i A A 1 bt AR AR RO R] 5 Hpg AR oA

N, TR R T B R CA S . DNA B8R
B K e ARIhE 1L

SCHRHE EpCAM 75 87% ~ 100% FR¥s PR K
Fik, FARIE EpCAM (A9 4= AL T 25 40, 3
e ALY S B R BIARTR, SR TS 22 M 56
CD326 Fll EBA-1 #J& EpCAM FBA ST REHUAR , MR
PERE K S J ph e 22 S A, AR SEE R T MACS
BR, H CD326 Gfe i Bk TIE /3, BRI AK Y
SOREANMD . 5] 7 40 A e A AT, i CD326 PHEAN
M4, LIS TRk aifboi e et it . RS
WK, VRN BT 4 e 5 A A T A R 1
YA S R AN DRI e A G R MR Y
AR BERG b 45 43 3 I P IR A, i Sk
HRAE B HEI A B 8 S Y R AR ", XL
B, ASZI YRR ICC-FISH 3k X 43 4l i 5 B -
A, SCRZE IR BN, BTGRP 4134 EBA-1
BH T Mito—Tracker Green Jo& (I 40 MY, TR B IF
MK AR 2 0 B LR A, 3k 2 b 7 20 MO 2
P, R A b EEEFRHED], Mito-Tracker Green
A1) SKOV3 il 3 22 5 4 BUp N HES . LIS E)
1Y Mito-Tracker Green FRic 4010 A #E, SKOV3 4011
BICEN 20% ~ 50%, ¥ w4 mieR , S
fifi SKOV3 415 CD326 SRl ek o iR 21 a , IF
FEHITEA MS HEF AR BE, 55 D452 T4l
JHL B S B REBR S AE T R A G, AR IR A AL
R, N BETERGIR B ARG S5 e R R vb () 41 A5
RRZ, WATRERIE R b R 4G e 40 i ) -
KR, T LAAS S50 UG53 A1 ] it 478 24 240 it — 4 ]
RV 1AM ", FISH Riligh BB, KREE
SKOV3 4ffif 3 1~ CEP8 {55, (/D4 nl Il 1 5%
24 CEP8 155, 9/12 4 SKOV3 2 ffd B R A A A6 0
RN 100%, UL FISH K 2254 e 15 3] B 5
SRR AT (), WRHBER R EpCAM HiJE,
H CEP8>2 Rk S v K & 4R, I REss
ORI, A, EpCAM PR A fEd 25 sl i
I3 e A B (R S A SR AN, 3 200 i S DA
ki TE e AR I SOVKAE T AR BT B S K
BRI REREIR S5 EPUR, ANBEFH CD45” eyl
BRHEAT 105330 , AR AN ] B S8 A RN RS T R 32 14K
P53 Pax8 SFHUIARME TR A A A .

O SLEAR R BRI T I SR R A L R
AR, HOBMME KR AR TR, BlEE
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