- LA - I IRESE -
B RR Ty 8 S AL I 478 A i 96 A4t e 55 47 A
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225300

(FEE] B EEIEAMEAMM CTC) S5 MR M4 N R 4 CTEC) RI7E B kG ieg v iy
RN E. ik RIHZEAE S - st a8 5 Y RS IR 42 38 ( SESFISH) J5 Al 5
151) Fg R b g KB ( IMpRE ) LA B 14 failft B N (fdt B 2H) AR I CTC Jz CTEC %i , i34 %,
SRl CTC/CTEC 17243 BUARAE L & CTC/CTEC 2 5 B FH G IRFFIE AR G . S6R M
2 CTC } CTEC [HYEAS 44 100% , AR 1A CTC SEX{E M ( 6. 93 £8. 18) 4> /mL, CTEC E34{E K
(1.60 £1.03) 4~ /mL; {gFE4L CTC K CTEC PHHKS 5358 64% ,4MAE I CTC P34 0. 19 0. 21) 4~/
mL, CTEC “F-34( 0. 30 0. 33) 4~ /mL. g FLARER SRR ELEEHE RS (I R 20 9100 T L IV 199 & % CTC Je
CTEC 7K 4. I B3 K4/ CTC 5 A5 88. 46% (184 /208) , K4 ity CTEC 5 4k iy 81.25%
(39/48) , HEZ R = LK CTC 1 CTEC, £ Rk MR 35 CTC/CTEC 5 i R ¢ = CTC K
CTEC ¥y 5 B F I IRFAE LA % U1 5¢ R B2 R Is &1 8 it oh R 40 £ 4% 4 CTC #1 CTEC b & 5
b7
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Significance of CTC and CTEC values in the peripheral blood of subjects with skin tumors
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[Abstract] Objective To investigate the clinical utility of identifying circulating tumor cells
( CTC) and circulating tumorigenic endothelial cells ( CTEC) in skin malignancies. Methods
Subtraction enrichment“mmunostaining and fluorescence in situ hybridization ( SESFISH) were
used to detect the number of CTC and CTEC in the peripheral blood of 5 patients with skin tumor
( tumor group) and 14 healthy individuals ( healthy controls) , and the detection rate was calculat—
ed. The subtype characteristics of CTC/CTEC and the correlation between the number of CTC/
CTEC and the clinical characteristics of the patients were analyzed. Results The positive rates of
CTC and CTEC in the tumor group were 100% . The average CTC were (6.93 +8.18) /mL and
CTEC were (1.60 £1.03) /mL in the peripheral blood of the tumor group. The positive rates of
CTC and CTEC in the healthy controls were both 64% . The average CTC were (0. 19 £0. 21) /mlL,

DOL: 10. 3969 /]. issn. 1674 —8468.2023.03. 003
BIEEE MOF-, i+, E-mail: plin. cyto@ cytelligen. com
BEETH: | &R ARREH4(2020A1515010281)



S

Bk MRmDIT s 2023 £6 A %30 &% 3 H

and CTEC were (0.30 =0. 33) /mL in the peripheral blood of the healthy controls. Patients with
larger diameter of tumor, lymph node metastasis, and clinical stages of Il and IV had higher lev—
els of CTC and CTEC; Large CTC accounted for 88.46% ( 184/208) of the total tumor cells,
while large CTEC accounted for 81. 25% (39/48) of the total tumor cells, which mainly were =
pentaploid CTC and CTEC. Conclusions Using SESFISH, the detection rates of CTC/CTEC are
high in patients with skin tumors. The amounts of CTC and CTEC are correlated with the clinical
features of patients. A higher proportion of CTC and CTEC is large multiploid cells in peripheral
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blood of subjects with skin tumors.
[Keywords] CTC; CTEC;

rescence in situ hybridization

skin tumor;

B JRAE 9 NAR T R R A B 2 IR SR AR
YN I TR MO M T
AR Z2 Ml IR BB O e AR e, kA
LIRS AL E D o EER MR AT ML circu—
lating tumor cells, CTC) 4 ¥ 8 1fil & PN Bz 40 i
( circulating tumorigenic endothelial cells, CTEC) 43
91 g eI 200 N ek e I A DAY R A ML 5 A T
FAAE T IR R A kAt A, B S B i figg A=
Yroeds B R AL RIS I R SRR 1R
72, BB AT LS S Wi e AR A7 fr 1 R B
WEET " . 84 Ik, CTC Al CTEC i AR E
TEFUIRIE o5 B e JBEIDE e | S S 2 R
TR oh A B PR AaE Y. B R CTC A
CTEC By T7 AR Z el CTC R/hel 4 i3k
TR AR 1C ) 1 2 3R AT U0, 100 98 40 A m
RN 14 1 e B VAR R L BR 1) 1 HAE AR 22 SR
PRIV ] o ZEAHE 2R — e 7O s G et
RTINS ( SEAFISH) A i A 3 4%
FhSEAASET g CTC A CTEC, I3 H] #6229t Ye 64,
LEEYONRIOCIR AL A4 AL (IFISH) X E AT 7E47 4
55328 TR 2 O3 2 Hh BT R i i R S
¥y CTC 1 CTEC. #H # F HAth 42  J5 3, SE-
IFISHECAAE R A% KoRs 07 i B AT W R AL
PRI ASBIFFE SR Y SEAFTSH A M Bz J5 8 1
A B AN MY CTC K CTEC, ¥R 4R % CTC
CTEC 67 K ik Jit e v i) e PR 3z FH A6
1 MR5FE
L1 FpAokRIE

N 2022 4F 8—9 H T 7 BERIR 7 K ik

subtraction enrichment-mmunostaining and fluo—

EEBEsRis iy 5 6 K2 Rk g i s, o B35 2 6], %4 3
{5 4EH% 56 ~89 %, SE-44( 72. 80 + 14.65) %, U
5 2 BB 2R, 1 ) Merkel 203, 1 K531k
BIR 20 W Jgg , 1 1L b5 #b Paget i ( extramammary
Paget’s disease, EMPD) . J.+f EMPD # & s K
/NEAT 10 em, B IFIRE RS I R 50108 T
W 1 IR T SR A1 s IR /N T 10 em), PR ES
45 KA B AR gy 3 g /N T 10 em, TG
WRELEE RS IR T 1. I ARRiE: OFF &
Hh i PR MR 55 23 (( CSCO) SR IR 1297 6
(2022 F) ' BRIk SR 40 M 2T & R 3ER
(2021) "7 SREES WA Merkel 405 " 5 ER
LIk EMPD ™5 @0k 1357 25 W s S 4547 A 98
TRIT o QRIENRA Z R AR AZATA0] 245 ) S i i
IBIT  HARA I H A A e ol B R o HEBR
Pt Q& I H A SR @A I A I Ik
Jeq S PR g o X R 2 14 491 R YR T RS 2R
TR W) = 25 BRAN FIHR SR ARG (B 2, H:
B 7 6,2 7 B AR 49 ~76 %, P35 (62..00 =
8.63) %, WAL Z[H (P =1.000) AE#E (1 =
2.00,P =0.062) /i G it 2425, A otk
AN ST 28 7 BB K2 e s s B AR B 23 D1 it
#E( GDDHLS=2023032) ., A58 4 42 1 B 2 38 Al
&4
1.2 FEERFI M

AAMEL CTC .CTEC 2241 & S 38050 & ( P84
A4 LiFISH A CTC.CTEC # il 7 & ( $e454:
Y)) o S500 AU 44524 ( ThermoBrite) ,ST-16 #I
{38 % .0 HL ( ThermoBrite) , CS-08 #1I iFISH 4> [
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8l CTC BUR T 5 0¥ R 52 ( F8F:4 %) . DHG-
9031 A AYHL I AIRAH( FIERG A o
1.3 ik
1.3.1 CTC.CTEC ZMELE HIREMFTNTLR
HPEFEIK L 6. 0 mL F] ACD BT &, S8 J5 4% LA
TAEBRERAE: O LBRILYE: H 6 800 g B5.0 8 min,
Bk B2 MYE , PR EE )2 40 A @25 BRar 40 i
7E 50 mL @0 I 3 mL BEAR B B4 BT
FEREA S B 43 B W 1 2 8 0 1M 40 i, 450 g 550
6 minji K& A I A CTC .CTEC (1 1 82
FNH 50 mL B4 QR BR FI A fERCH A
2 TR TR AR B A T A 300 L BERE KB 04
BRME THER L ,130 r/min, $£3h 20 min, 5% /7
ZRERE 3 min, IR REER TR A 90 W R 1004
DO L DA ) R A R ZE 1) 50 mL B0
AT PRV Ve JS 7 35 % 50 pl.
1.3.2 CTC.CTEC iFISH #& O Jeduik: hn
A2 pL $rJREEWAESE 10 min J5, il A 200 pL
PURTR B (5390 = FhdiiRel A CD45 " CD31
EpCAM * Vimentin; CD45* CD31 " Ki~ 67" Vimen—
tin; CD45 * CD31 *SCCA " Vimentin) , &5 j 68 07
# 20 min, 650 g B0 5 min, # FiH % 100 pl.
QI 72 MR A IR UTTE 5 inA 100 pL & 22
WRAT IR R RT3 o QYRS 7
%28 ( FISH) « W5 T 1 3% | 285 8 24 38 T Uk
WG VR TC K G BB WK I, #E17 CEP8(8 %
Y fRE L RIRED) 24380 284N 76 CAR
P 10 min,37 C 4238 4 ho 243845 o35 Ve T Tk
JERE M 10 wL DAPT Zeykdf fr, JFF iFISH 42 H 3
CTC EUgHEH 500 R a5 Hr
1.4 CTC.CTEC J|WitrE

KM b K AN G FT 53 7 ( EpCAM) (BB H
( Vimentin) SR A0 MLIEHTIR 1( SCCAL) | 4 H 3%
FAbR D) ( Ki67) ML/ — P9 B 240 B RS B 43
( CD31) 141 il 534kt J5i ( CD45) (DNA 58 Jj 4%
BUOEYR 47,6 KIE2 KLU ( DAPI) & 8
S YRS 2 kiR ET ( CEPS) e [ U5 i g £ 2
M CTC K CTEC,

CTC 5 X K: CD45~ /CD31 ™ /EpCAM *'~ /Vi-
mentin*'~ /DAPI* /CEP8 = 1/3/4/= 5; CD45 /
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CD31 " /EpCAM " 5%, Vimentin " /DAPI* /CEP8 " .
CTEC % ¥ A: CD45° /CD31* /EpCAM "'~/
Vimentin*'~ /DAPL* /CEP8 = 1/3/4/=5; CD45 "/
CD31 " /EpCAM " 5%, Vimentin " /DAPI* /CEP8 " .
HR4E CTC K CTEC (RN 8 5 YLt i |
JHEE A A ) AR I LA B A 2 Y A CTC
CTEC 43 AN [A] S U () Chr8 3% A5 M S5 1A
PSR . = A5 A DUAR AR = AR A
1.5 GEil2#hb g
K HI SPSS 25. 0 e it f:, it & B RHR
B ARmEZE(x =) FRow, PR ) 25 55 Lo s fid
Fisher’s G HA 56 /04T , CTC/CTEC 148 J2 4R 15 1
WA ¢ K5 504, P <0.05 22 5% BA it
2 #R
2.1 WZH CTC Kz CTEC £ Hi 45 e b
Jifa 4l B % CTC (¢ =3.26,P =0.005) K&
CTEC( ¢t =4.35,P <0.001) Y18 ¥4 55 F{dt 5 X
M, R HAGIEX(FRLEL .

*1 MEASEEXRA CTC K CTEC P HEAR
Table 1 CTC and CTEC in the tumor

patients and healthy controls

e FIE Kt R
21 5] WA
(1) (~/mL) (%)
i 4 ( n =5) CTC 208 6.93 +8.18 100
CTEC 48 1.60 £1.03 100
TR (n = 14) CTC 16 0.19 £0.21 64
CTEC 25 0.30 £0.33 64

1 PEASEETEE CTC & CTEC bR
Figure 1 Comparison of CTC and CTEC between

the tumor patients and the healthy controls.

2.2 R AIE REFIE S CTC/CTEC 1141
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g4l , EMPD g3 CTC il CTEC £ i &
e T HA 3 (R s/ CR B G555 7% i PR 43
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WA R B AR AL R AN I JR B (R 2) «

F2 5 BIEBKMEEERIRRFFER CTC/CTEC 3
Table 2 Clinical characteristics and CTC/CTEC count of five patients with skin tumors

Y 24 PR JHRE /N cm) N RS2 IR CD31 ™ Ak CTC( 4~ CD31 * %14k CTEC( 4~)
Merkel 41 fifg Jéa <10 . I 25 10
0 R <10 7 I 24 7
e K <10 7 I 16 7
IR A SR 20 L 58 <10 — — 14 4
FLEA Paget i > =10 f I} 129 20

2.3 JRI4l CTC K CTEC i 24)-#1

CTC K40 ( =5 mm,, CTC) 3 184 4
(88.46% ,184/208) , Hivh = FL % & ( ,CTC™™) Ky
171 4~ (192.93% , 171/184) , = PU £ {& (,CTC™,
LCTC"™™) $: 13 A4~(7.07% , 13/184) , A K i 1] 2.
5 AR K W A% R, CTC; CTC /N4l i (< 5
mm, CTC) #t 24 4~( 11. 54% ,24/208) , Hrh {45
BAREIR P AEA . = AR DUA5 4R CTC, TG = H A%
&, CTC.,

CTEC K4 Mg ( =5 mm,, CTEC) 3L 39 4~
(81.25% ,39/48) , Hrp = HAHA( ,CTC™™) Ky 37
A (94.87%, 37/39) , =. P4 % {& (,CTEC",
LCTEC™™) 3£2 A5(5.13% ,2/39) , ARAG I £ 5 A5
A e P A% 44, CTEC; CTEC fi/N4H i ( <5 mm,
(CTEC) 3£ 9 4~( 18.75% ,9/48) , Hirh = T {514k
( LCTEC™™) 1 A~(11.11% ,1/9) , H 4 M BfE 1A
P4 =A% A U A 14 CTEC ( 88.89% ,8/9) -
5 A R H R Bk P ggg A1 ] o b o 4 2 A
& CTC 11 CTEC 5 Hedms (K 2) .

3 it

A58 8 L SESFISH R4 A , 4 3 N £
ol Rz Jo e A R i B R A A1 ) ot v 43 L
EFFEAE 5 B CTC/CTEC W B, 45 5 R, 7
JHk g £ & CTC Je CTEC £ H .35 2k 100% , B
PR IE = TR IR 4, o i SESFISH £ R 7E
Rl CTC/CTEC J T R 4 (1) 2R S0P ARy 5 4
Hodr, b e CTC/CTEC 80 i T it e X R
4,25 HA G EE X #oR AR I CTC 5§
CTEC FyAG I XT G AR Wi A — s (. AR5
R AEFEXT 4] CTC/CTEC /54 — &2 L 9] il A

AREL P, $#% CTC/CTEC BHM:H AREMREBLA
Il PRAZIFARE L AT LAAE A 6 Bl M X A 1297 bk
HEMEAT 58 3 fAh 78 43 Hr CTC/CTEC 3145 &
F I RARAE 22 18] A9 56 22 & B0, bRl T AR 3K PRk
ELZEFERS IR 38 T IV W 3 CTC K CTEC
KFH R o A WF5E R A SESFISH 5 ARk 1 51
Hge M O L R P MR B R iy CTC Fi CTEC, &
PROP LR CTC HEE S it b T R ™ .
THAHI G AT B R B 1 Py 6 25 A A, ELA:
ABE /N T YT R AS 2 Bk 3 PRl 1 — 25
RA IR ARS8 .

A AR A P AR AR K2 90% 1)
SR 75% W MR 22 B R AR B A L
JRHE AT AR 8 5 YL B (R AE 2 Rl AE P R H L, A 4
it S R PR 4 e T e e AT
s o Cheng 45 75 XF B #L45 H # fY CTC
FT CTEC A& A 2 B, B B R -t 6 A6 0 %)
CTC 1 CTEC, H ¥ % = Tifiik B =51 Fpy
fEAR CTC 78X 43 WA oI B A0 R P J8 3
D5 TR B RS2 FR I, i & R = LA ARG
A =R FPAE AR CTC A B B2 Wi (8
ARWFFEAERT 8 S Yt (A A5 B 437 vh &
LA F ) CTC F1 CTEC E3 o = HAAK, W
B DR AR UAR AR, JUT- ARG I 21 B A% AR
K HAEAR CTC/CTEC, WG Kz ik 4k e &2
fEAR( =Y, = FAER) CTC/CTEC X} iifs PR 2 Wy
HAEEE L,

YR A KN oA IR 52 CTC A CTEC fiff 58 v
O TR 1 N O T AN A i s SN
i CTC /i i % iy 88.46% ( 184/208) , K 41 iy
CTEC (5 %1% 81. 25% ( 39/48) , /N4l CTC &
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B2 FAAEMEREWERD CTC #1 CTEC R F1EES%  2A: Ki67* /Vimentin~ /CD31~ /CD45~ /CEP8 * & {&{k k4
B2 CTC ( =5 mm, | CTC™") , A& #ik 87 CD45* H4HH( WBC) ; 2B: Ki67 ~/Vimentin* /CD31* /CD45~ /CEP8 * U {Z{k
KR CTEC( =5 mm, , CTEC*™); 2C: EpCAM" /Vimentin~ /CD31~ /CD45~ /CEP8* — {Z{f /N4 CTC ( <5 mm,
sCTC");2D: SCCAH* /Vimentin~ /CD31"*/CD45~ /CEP8* £ {&{k K #f1 CTEC ( =5 mm, [ CTEC™"); 2E: SCCA4 "~/
Vimentin~ /CD31~/CD45~ /CEP8* CTC [H ( =2 CTC, CTM)

Figure 2 Representative images of CTC and CTEC using different tumor markers 2A: Ki67*/Vimentin~ /CD31 "/
CD45 "~ /CEPS* polyploid large CTC ( =5 mm, ,CTC™") , white arrow showing CD45 * white blood cells ( WBCs) ; 2B:

Ki67 ~ /Vimentin* /CD31 " /CD45~ /CEP8* tetraploid large CTEC ( =5 mm, ,CTEC*™); 2C: EpCAM" /Vimentin~ /
CD31~/CD45 " /CEP8* diploid small CTC ( <5 mm, (CTC"); 2D: SCCA-*/Vimentin~ /CD31* /CD45~ /CEP8* poly—

ploid large CTEC ( =5 mm, ; CTEC™") ; 2E: SCCA- ~ /Vimentin~ /CD31~ /CD45~ /CEP8* CTC groups ( =2 CTC,CTM).

/N CTEC MR T M 5020% o AR/
CTC 7E55 51 B %A g 77 1 HL A bR 4 il CTC
B LAY B SO b R A B A ( EMT) 3 B2 AT
FEIGIF AT BE A B CTC [y K /N S B0 I 2 B
PE, Sk EOEMT f ] 78 CTC AT RER /N
FIF AT RE S s /N CTC 1y K/, it 25 CTC Al B /)
TLYIGUR CTC™ > 0 ABFSEE R, = Tk
CTC/CTEC FE=Z243 41 T R4 ML, 1 /1N 4 ff ) 3= 22
J =AERFIDUAER CTC/CTEC,, 523 ik T 40
JiL IR/ MBS B R 2R G2 1 EpCAM [ 4 6 5% 7

Flt CTC 43 85 7 v 78 S 200350 4 R 40 i 9 &1 J&] 1
CTC Kl it 7 b, 2 BUAE A 8] 09 L b AR
5 EpCAM {8 i) CTC & 44 Eb , Tehmic ) i 20
H R AIMERS M CTC 4385 & 48 76 2 0% 75 1 A
i, G5 RAARITAS CTC 43 FAE7E Sk 15
R ARLIE s PRAZ A 9 I i 3 T IRl v
BRI . W, 1R R R 9 AR b T B
CTC/CTEC [ R/N AR B A AR B RRE 21T R A
5, MG R AL SR AL T 2 BRI HE

SEAFISH & $ A H 77 R4 52 1 % B2
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FHAME 1 BRI A] 5E BEASI , SZ 38 B /N, HARACR
DY, BB A S B e xR s Y sh s
WD B B AR A A IR RS BRI & i sh
AW CTC 78 Z2 Flt iz Jik B 73 183 005 B 7 R
i A EEME. Khoja 257 Xt 101 555
PR Z B AN A AT CTC A K i )5 43
Bt Horp CTC =2 AN 7 26% 5 76 BE BE 3 it
H1, =2 CTCs Ml <2 CTCs (1) f & {7 fa A A7 %
(0S) 733l k2.6 ~HE57.240H(P<0.011) ; 7%
24, CTC THEUR OS A2l 7 3l 5 A= 4
PR TR R 32 3097 W BB, CTC B TE IR )T
Wi RE =2, H OS HeREsE <2 4 CTC [ %
o TR YK, A far s /0 BRSS9 AG I
| CTC, It B 7E BRAF #5367 J5 CTC il
Bifes Jri s e R B 7 CTC B F AR VIR 5 J i 4
il BRAF REfS B F MGl b kAR, TE#
PRS0 B PRSI B ) CTC $om i /b, bl
BRAF L[] 34 7 B9 )R 2, CTC %cit F ™ . Ep-
CAM & CTC EEWFE I EY Z —, YamadaKa—
nazawa %5 % 6B 41 SUL 2 )5 AT T EpCAM
1E EMPD 835 e L 4V i 363k, K BULF T
() EMPD #H 41(90.6% ,29/32) %85 EpCAM [H
P, H EpCAM 25 [ i Y €0 5 1 5 e Ak 55 3 1 77
TES TR 5%, 2R W] EpCAM Al BE 2 — M A6 97
#L5 % CTC YBF5E Al iE#E EMPD A93697 K W5
W EA F R o ARG AT R R AT ah A
Wiy, Jok L CTC A1 CTEC 7E3FAS & )5 M
IR T B UE A, (AR ] A B &, CTC nf g2
Jies KB IS BT RV 1) EE B AR A, Ak 2
W2 SR R ARIE

L5 L PTIR AR BIE ST M SEAFISH $ ARG I Kz
JR I CTC/CTEC LA 4 i iR Y 2R, 7 ik i ygg
AME L K 40 i £ fi5 & CTC 1 CTEC EL ] F
Hfth W A, CTC K CTEC #5558 35115 PR AR F 2
A —RE AR, W] LT A SR iz 3 R
A RIS . T8y AR = R A
BRI XS 2 ki g He 3 CTC Al CTEC #4730 25 W
DA B A DG AL A T R AT, LAGRAS CTC/
CTEC iz 3] Kz ik bz H 2 Wi 7 R0 Al Wi
i 25 ARG YT E 5E  TIUS PEAG S5 IR -
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