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Abstract

AIM: To develop a circulating tumor cells
(CTCs) based RNA in situ hybridization
technique for analyzing CTC phenotype and
indirectly detecting tumor progression.

METHODS: We adopted the negative enrichment
method to obtain slides of peripheral blood CTC
and nucleated cells of hepatocellular carcinoma
patients, and then RNA ISH on CTC slides
was then developed. The peptidyl-prolyl cis-
trans isomerase B (PPIB) gene, which is highly
conserved in eukaryotes, was used as a positive
control probe, which can detect the PPIB gene
transcriptional activity on CTC slides.

RESULTS: The negative enrichment method
allowed for successful isolation of peripheral
blood CTCs from hepatocellular carcinoma
patients. However, on CTC and nucleated
cell slides which were fixed by conventional
methods, RNA in situ hybridization signal
was very weak. We tested the reagents used in
negative enrichment, which showed that the
reagents had no influence on the cells. Finally,
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we got the transcriptional information of PPIB
on CTC slides after adjusting the conventional
fixing method and time, and provided scientific
data for real-time dynamic monitoring specific
gene expression in peripheral blood CTCs of
patients with solid tumors.

CONCLUSION: Shortening the time between
blood collection and cell fixation can improve
RNA degradation. On more than 10 slides of
peripheral nucleated blood cells isolated by
negative enrichment, real-time monitoring of
CTC specific gene transcription level can be
achieved through a high sensitive RNA in situ
hybridization technique.

© 2016 Baishideng Publishing Group Inc. All rights
reserved.
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S HRCIRRAET. S AA b R A UM TR AE, T A7
FAJE LA I CT CHIS BUR J5 8, A LASEHR
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(7 BRI E (RN AP L E JECTCHY
AR 4 SR b 4m i)« IEPE R AR Ak Bk
ANSENY NI TG = TP o ] S
CTCHISEE, B H e 4 o 2 i s e R ik
1R B AR &, EFXHIF4H i (hepatocellular
carcinoma, HCC), CTC¥ & F EHEkFRIE L
FZ 2B A B A (cytokeratin, CK). i i Bk L EE
WA N3 (glypican 3, GPC3). MERERWEE
4 52 {4 (asialoglycoprotein receptor, ASGR)f¥]
AN 45 ¥4 28 1 ASGRTFITA S G R2 %5 il 88 41
HObR RS, 20 A% G 0 G h4, 6- K -2- 2 g I
(4,6-diamidino-2-phenylindole, DAPI) LA KA~
Tk A AL R AR B CDAS o T 1 4n o).
Fr 7 XTCTCHI T4, & A] DL L K17
PrE L BICTCAN MR R AL, andn i i T2l % 7y
Fr FANMARRIE > M55, A B T8 il R St
Fa AL 1 245 53697, DLRCH Bh T3 3
BT IR 43 20, FECTCH EAT RN A AR I 5
T ARRE Sy TR, 4R AT, MR EE R T
1% EEE S Wk, @RI CTC
S0 e ERIRNA SR AL %2 7%, LAE 73 i
CTCRAY, A% 1 A fhJeg 2t e 4F 1 0 22,

e kG FEE RN A J5AT 24k 58 4 AR AE DR 35 40 i
TEAS BRI, RT DA e v 7% 00 3 i A A
5 s B TR R SR Y. AR SR B HC C /3 4t
FMCTC, B RBUZRNAJRAL AT TR,
B AE 22 i 3L — A T SR R A R LC T C
A ERIRNAJEAL AR T7 %, DA
CT CH 45 7E A= PR B 33 775 1 3 2 M DU Jrh e 32 e
5RI7I7 AL

1 #RRTEA

1.1 M4 E3%2015-02/2015-045012 T [ 22
2 RE A o bR 122 B IR H C CAT B 4l vE F AR TR
RIF 120, 2B e B beAe 32 0t 2 ke, 78
FIVEE R BT EE N, 23 o0 MR IR A Bt e R
LR B E KNS mL, SEMRGFIFT
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eyl H 0 (American Type Culture Collection,
ATCC)(Rockville, MD, USA). it A A4 i
RIMILFPUR(CDAS) W TR . 7 B SR 5%
FhmiL P4 A & B PUA(Cytokeratin
8/18/19, CK-FITC). B EHAMCHIHAH
SR I R BTR BUAA (CDAS) . S eV 40
43 B2 MidiMACS Separator/MultiStand¥ H
4 [EMiltenyi Biotec/A 7] (Bergisch Gladbach,
Germany). K2 960 S5 A BB (peptidyl-
prolyl cis-trans isomerase B, PPIB)FH X}
R EE . DapBPIPEXT BEEREH . B 68357
#RNAscope® 2.0 HD Detection KitflZ432
¥ HybEZ™ Humidifying SystemJi [ 3 [H
Advanced Cell Diagnostics’A A (Advanced
Cell Diagnostics Inc, CA, USA). K hric —
fitAlexa-488FRic 1L F i/ RIgGHAlexa-594
Fric il Edt Slg G H % EInvitrogenA
(Carslbad, CA, USA). itz 4k D APIFIA:
I3/ A 2 F (bovine serum albumin, BSA)JH H
J[E Sigma-Aldrich/A 7](St. Louis, MO, USA).
R H i (Paraformaldehyde, PFA)IY H 35
Electron Microscopy Sciences” ] (Hatfield, PA,
USA).
1.2 7k
1.2.1 i mbzk SIS A= A #4&: 7.5 mL
SR ML N50 mL LA, ISR (137
mmol/L NaCl. 2.7 mmol/L KCI. 10 mmol/L
Na,HPO,. 2 mmol/L EDTA. 0.5%BSA, pH
7.4)%45 mL, 400 g %05 minj5 2 _EiE; AL
Y2 (155 mmol NH,CI; 10 mmol KHCO;;
0.1 mmol EDTA)%E45 mL, #, FiREH RS
8 min, 400 2505 min/i5 25 _13E, EE2IK; 13107
LI 20 pLit ACDASHEER 541 i yiie i
51,4 CHFE 15 min; SIA1<10" A 4HH/2 mLZE
W, B0 a2 B, IAS00 pLZé il B 20T,
W A BN N BRI I A8 FIL SHE, Ui 7t
WEE R 5 CDASHEER 25 & A I A (B HECTC),
P E 1.5-2.0 mL/min; #3%FH 9eF G
PEH LU L I — HAR L2 omF B, HOE T,
TR SIA LM LIS, £E100 wL4H LS
5K R TS & =R, A
4%% 5% FE[H 5230 min, 1 X PBSPRIA3IK, K
3 min, 35 A AT
1.2.2 R AFE: W2 MIMA2%BSA
IR & 2% ¥ (PBS) # FE X)L CK 8/18/19-FITC
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B 1 AUESESTEFMRAECTCRERNARAIZRZ. A: FREARFAIEIRIC( X 1000); B: FAIIFRIC(X 1000); C: 4Hif
REGLa( X 1000); D: 2L X 1000); E: PPIBAYAZ(X 1000); F: DapBALAZ(X 1000); G, H: PPIBRIRNAJFAIAN( X 400).
CTC: BRI,

(1:100). GPC3(1 : 100). ASGRI1/2(1 : 100)
FICD45-PE(1 : 500)yifk, Z=iRMFE 1 h. FHHER
(0.2%BSA)BE3 K, ERRARGAMPUE. S5GPC3
MIASGRI2FTKN & 40135 F 1 5 Alexa
Huor 488Fric A% —Hi(1 & 500, 2%BSAF
FZRIME 1 h, PRG3R, LRSS
Pk, Bk g A7 uL DAPLR)EE
v, #t4 CLRAT.
1.2.3 HCC CTC% % CTCX e hniti . 4 i %
IETEAS e B, NIRTE B R, o) W20 futz, B
DAPI(+); CK. GPC3FIASGR1/2(+); F4H bz
1L CD45(-).
1.2.4 RNAJRAL & 30 #U B A, F 2R
N: pretreat 1403210 min, pretreat 3§ &40 C
30 min, PBSIZ¥E 1K, 7E40 CLATH N AR,
REFIF B2 h, BeiIR B RTINS 5 HOE
£ Amp1-457 540 °C, 30 min, 15 min3Z & #E17T.
Amp5, 67EEEIFF30 minfll15 min. & EF)
A, BEABURE MAFFEA, )RF10 min,
ks, HARYED min, ZEERHE K, —H AR
7820 min, HEER AR S Y.

it %A FR K HISPSS19.0%8 014 % Hidh i3k
TGt A B, T E TR D imean+ SD#IR. H
56 LR BT AR 5 CTCHEUH 1 % 57, P<0.05
NZEFH G R L

2 FR
2.1 HCC CTCi& K4 E#RNA B4z 4 3 781241
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HCCEFZ A M s %3] 7 CTC, | &4
bR EPICKONFHEE(E1A), 400 2% 10 b &
YICDAS NRATE(E1B), DAPLBEAT % Je tf i 14
(E1C), W I ITEHC C B A1 E I & 48
2| 7 CTC(EID). TER— 5 B3 AT 1
PPIBMIKEI, F:FIHCT11641/1{ /i S5PPIB.
DapBfE A FHVEFBIPEXS IR SLEG. 45 R EoR, 18
F BE 1 0t et B 52 A S B T4 R (BILE,
F), HCC &3 41 i F A R ge A I £IPP1B
RNAfE 5 (El1G, H).

2.2 LS SR Fa kb B BT ] RN A JRAL 48 2
EOR AR AR HIEZS it ORZ 2 b B A R A1 LS
FRVBRI PR AR 1 1 e P REER SHC T 11640 i &
WAL IR ERRIN AL B /5, HCT1164H i
A XL T RNABH M 2452 (5 5 (K2A-C).
2 AL AR (1) 40 JE] A A% 20 B 3 A A i 2]
TRNAJEALJAZ I FHHAE 5 (2D, E), 48
SR ML 30 40 i 5 4R I ] B Ak B I [E] AT DA ga /b
RNA I, CRAESMAE LA % 20 RN AT &
2.3 HCC CTCi#i A ERNARALZ X 75 ik 094k,
A g0 4 e e g, RO R T
A L& E A RHCC CTCIEASHN, 20 i i
20 A e B, g0 A% 2 BEDR BN E T, Gyt
F oA A, A% LR OR, 4E 2 ILGPC3(+).
CK(+). ASGRI1/2(+)FICD45(-)4FE(EI3A-D).
I — 993 151 PO 40 B3 RNV AR A7 2% 38 45 SR 2R 1,
LA F A THCC CTC(EI3E) oM A ifi (4 41 g
(EI3E, F)H ¥y ar#6 2P PIBERE I A 22 (5 5.
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RIA G AME A A R R T8, s vk
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BN 4 2438 H T RNARIFH TS 5

3 e
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JRE R 2R, e R R ] e D R ST T TR S
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—BIECTCHRT I H 2 R % /K~ F 91 24
SE 1A
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B, > HCEE SRR 2268 0B R 40 A
RN, IS LR E IR BIA IE B AR KR AL
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T 52 R R 2, g 28 SE IR M 00 e e ik
AT R LA R TG 2 BR R R AT (K #E AR AN
i 2 WL, AR AP 90 FiiRe (1 % FEe S RE 45 D T
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FRCA B A7 89 44 Bl 2 T s 35 40 T PO AR IR T R
FAR(UNEpCAM L ARk, BT iivJed e P S
P, UF 2130%HIHC CAI R IAEpCAM, Kt
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