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A s 2R BRIk RNA circRNA-1565 136k Je %5 *

A BN KAT B FH IEE
(FZERE R R BEBE WRAMEL £ 5% 200433)

HE BRI 908 2086 & 7 69 204k RNA circRNA-1565 9 £ A B KF , F7ik 3 /71 5) M B3 % 2m . (RWPE-1) 4 #4T
5 1% 2 L (22RV1 LNCap .PC-3 . DU145) , 42 5 % RNA, 52 JA RT-PCR #-t| R F] 4m i, & ¥ circRNA-1565 #4 % ik , 5 5+ 2 it 47 %,
IRPEISIE R dn R T A5 2 0, SR AT £ S rbAk  ZE B circRNA-1565 /2 i 79 B 4w i & (RWPE-1) W £k SMAK,, 2 5545 P 3T 5)
BB mia A b S Ak, LRSS RT IR fn i & AR A, H circRNA-1565 & — 4 3 % 2 45 T 40 I 11 44 B A 3R 3Rk 25 4
#9 RNA 5-F . £518:circRNA-1565 2R B a7 5| W & 40 Bl & P B4 £ % &k, 7T A4 il it miRNA sponge 212 X A W F1EA
818 7T 71 B 9% s 2Rk RNA cireRNA ; 3k B & &
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Expression and Identification of Ring RNA CircRNA-1565 in Prostate

Cancer Cell Line*
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ABSTRACT Objective: To investigate the expression and identification of annular RNA circRNA-1565 in the cell line of prostate
cancer. Methods: Normal prostate epithelial cells (RWPE-1), 4 kinds of prostate cancer cells (22RV1, LNCap, PC-3, DU145) were cul-
tured, total RNA was extracted, and RT-PCR was used to detect the expression of circRNA-1565 in different cell lines. The cyclic verifi-
cation and intracellular localization experiments were carried out to compare the differences. Results: The expression of circRNA-1565 in
normal prostate cell line (RWPE-1) was very low, expressed highly in metastatic prostate cancer cell line, and low in non-metastatic
prostate cancer cell line. And circRNA-1565 is a RNA molecule with an effective annular structure, which is mainly located in the cyto-
plasm. Conclusion: The expression of circRNA-1565 in different prostate cancer cell lines may play a biological role through the sponge
pathway of miRNA.

Key words: Prostate cancer; circRNA circular RNA; Gene express

Chinese Library Classification(CLC): R-33; R737.25 Document code: A

Article ID: 1673-6273(2019)12-2243-05

BE

A g 2 5 M A PR A 5 RGeS DL I 2 — , 3
TEIRAALAE T VIR S T 5 55 3 06 AEREE 6 f, ¢
FRIFINE R . KRR BRI BLHIAT Y 2 IR I 9T A R o
IR RNAs(circular RNA, circRNA) A ¥4 DI RE BT IS 7w
KRR RNA 73 742 52T miRNA 25547 5 2 miR-
NA sponge Tjfig, —FP i R 55 4 NI RNA(competing en-
dogenous RNA, ceRNA)®, circRNA i 7] 5 Ul snRNP RNA %
A 1 S B A AR PR SR AR SR RA Y, Rkt R AR
7R, cireRNA 5 gi i) kAL R e o, AUV RIS 90 &
I, circRNA-1565 (14 55 7 5 PR Sy PR 15 1 AR 14 2 11 0l
(PRKG1, cGMP-dependent protein kinase type 1), & 1E# Fii 5] I
YA R (RWPE-1)F F2ah il AR , £ AT 51 R A 90 40 i R (22R VD)

* I H - R I 75 H (16PT1411100)

AR TR B A (PCY) B SRk . fEARIFSR
o, AR circRNA-1565 72§51 i 40 i 2 i 23k &
Y, SR TS BRI SRR
1 R 5FE
1.1 fpaE

RWPE-1 22RV1 LNCap PC-3 DU145 2540 fifi 2 Y04 | 25
[E ATCC I 5557 T 4245 1% R 2 B s A 1A I Be b PR AP S 5
%, RWPE-1 4iiffi5% ] PEpiCM 15351k , PC-3 4R & 10%
FRAR M 1% s — 8B E R FI2 55350, RN R &
10%Ji6 48 3% %7 —HER R0 1640 Fi3a, [ 25 cm® 41
HIEEFENE, 37°C 5% CO, JE 34t s 37 IR A A= R 2-3 d
GRS
1.2 FERF
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B RNA $if 4218572 RNAiso Plus (Code:9109,TaKaRa); [
¥ %8 77 A& v PrimeScriptTM RT Reagent Kit (Perfect Real
Time) (Code:RR037A,TaKaRa); PCR i#; 7] -}y Thunderbird Sybr
gPCR Mix (Code:QPS-201),PCR 5| ¥4 Gene Bank ¥;% , H
Primer Premier 6.0 #XFi5c1t, Hdbmis G REEHFBHA R
AlE .

1.3 EWHE

1.3.1 & RNA ##32 % RT-PCR R4 AL 90%,
BANFEFEN S H LA T A RNAisoPlus 1 mL, J%4% 18
SEUS S WRIEAT AN P R ZH 2 5 RNA hhidi , /R4 RNA FE&A#
3431 RNA A Nanodrop 2000 f{ %8 &0 53066 BRI vk
JE K AR, A260/A280=1.95~2.05 , B le 5k F A5 e vl UK 43 A
Hoedek |28 s A1 18 s RNA M HL{EZ Ny 2:1, Rl T100
PCR 1, WA 2 M 20 wL, F2 v 2544 :37°C 15 min,85°C 5 s,
PCR fifi ] Step One Plus SZA 22t PCR X, KR ZR A 20 puL,
JW 2544:95°C 10 min, 95°C 15s,60°C 1 min, FE3#H47 35 MF
W BT 3 A S PATERAE. BL B-actin AN S R
Ct L2434 PCR 4528 PCR 4 347 WA T B AR BE M v Tk - s
PCR 74T 2%(20g/L) Bt BE e, 80V 4852 Ho T HL Ik
30 min, # 5 Y EEEAIE, SRAMT WSS LK S5 I 4R IR,
FEST RANE R IER

132 RS BRE @AM i RNA Isolation Kit,

ThermoFisher System 4% B4 Tt FHCHE LT i 40 AfLHT 400 L
¥4 1) Cell Fractionation Buffer # & ,750% g.4°C &.0» 5 434
Je /AN R L3, ANEEABETIE . NGB EP & B
MUBT 2% . SERANNEAL . #DTIEM 200 wL Cell Disruption
Buffer H78, B2 5 15 S A0 A% S0 =4 .

133 WHRFRMBRAZ(FISH)KIE AR
Fr i TSR S5 3T°CHI 5% CO,. 4K 4 J5 I PBS
Vo3, AMEREE . W IR PBS e 1k, SLRVHE A
1/1000 DEPC 1) PBS {F L 4% AR =R E 1 h, 38
MK ER o e, AU TAN R PBS ¥k 3 ¥k, 4K 5min, 0.4%
Triton-X100 ¥ 15 min, M5B HIFE S, 1 gmL HAHE K
37°C b3 30 min, ZEFE FFR I RNA 2258 A Z4AEH 400 pL,
JLA DIG-RNA #54t , SHIFERET LR ETE 0.5 pg/mL,37-40°C
MR E AT (12 h) W L 38, A 2% SSC 37°C% 15 min,
FMA S 20 wg/mL RNase ) 1% SSC 37°C¥E 30 min, /5
FH 0.5 SSC 37°Cyeik 15 min i £4,: PBS ¥ 3 3, /il A FITC 4%
JCRY/NERPE DIG Biff, = iRIFE 4 h, PBS ¥ 3 3, A3 5 min,
FEINA DAPL, 445 3 min, PBS ¥ 3 i f5 bt , B sss
A

134 HihFE#8  FHIEHE WE 1. circRNA-1565 )
FISH #4541 £ 51 : 5-CTGGGCCTGAGAAAGGTGGGACTTG-
GTATTATAGGAGGTG-3',

x1 EE519F5

Table 1 The sequence of primers

Primer name

Primer sequence(5'- 3')-F

Primer sequence(5'- 3')-R

circ-PRKGI GAGGGCTTTAACTGGGAAGG AGCAGCATTTTTGGCAATCT
PRKG1 GGACAGGACTCATCAAGCATAC GTCTCTTCAAGGACATCAGCAA

circ-FKBP5 TCCCTCGAATGCAACTCTCT TGGGGCTTTCTTCATTGTTC
B-actin CGCGAGAAGATGCCCAGATC TCACCGGAGTCCATCACGA

1.4 SFitZEDH

FITAEE R A SPSS19.0 il 2A 3 i AT Bl Ab ¥ . 454
Pk (meant SD)FRIR , THECTTRER RO A0 (1T BERER
H IR TS KR, P<0.05 A4 BT R

2 BR

2.1 BUFIARERLMAE AT RNA iR FiE

TSR RG 7 A08 ik E K AN 2R B i 40 i 40 i 2R (RW-
PE-1.22RV1 PC3), 4>l 42 H g RNA, FHA 3 k. XHlies
F) RNA 3047 5Tk
2.2 RNA HIEEFRE

{4 F] NanoDrop ND {3 5> il i) RNA ¥ S 4l
RNA 78 20 g LA |, i OD260/0D280 {E{E K RNA i Ji+s
B, 7 OD260/0D280 {H3f I 7E 1.9~2.1, ] RNA 4l 4% . 1l
22 7R, ASSZH IR P B RNA REAS (93 BE M A BRI 3R
2.3 RNA HIEE 4R

{687 FH Bt G A 0 Pl VK i RNA 78 2P )2 gDNA 75 5%,
28S 1 18S rRNA 7 N IZ R B IR R YA o 28S AYBH B I X

S 18S R, 28S AF N 18S A7 22 [l 4716 UK HUHT 2 1E 7
M, W] e mRNA FIEAG S FiPE RNA, (%531 5S # 2/
B RELAY s tRNA FIT 5S rRNA FTRES: IR 0 T il
TFH5) 28S |, FKWIFETE DNA 752, rRNA H5¥RE i TRNA
BRI 1 7R , AR SEEG TR Y RNA BER SERLPEI AT
2.4 circRNA-1565 #E 5151 B 5 40 & A RiX

J T kB IE circRNA-1565 7ERTS i 4 i ik v i) 22
REEER RS ISR T N 2508, AT E
HIH % 5 F A 51 B 968 40 i R 22RV1,LnCap, C4-2,PC3,
DU145 L JOEF T8 IR 4l 2 RWPE-1 #4778 JUE R 430l
L B RNA, I FH AT 7755 15 min 9 RNase R 546, 71
Random6mers VE15 Wi TECE5% #5204 cDNA Ff] PCR £l

ZE AN E 2 iR, circRNA-1565 7E 1E & 71 51 Bt 210 g &
(RWPE-1) A3k AR, 26 SR AL AT S B I R (22Rv1) 3
FHAHERTH IR AN AR (LNCaP) |, MESCR AR L 51 R
PR (C4-2) BT —E MRS, FERTH B I 75 4l i 3=
(DU145) i 3Rk K T4 &, 2E RIS B B A 4 & (PC-3)
I RIE KT f 1R o CireRNA- 1565 7R 1 HiT 51 i i 2 L 35 v s
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Table 2 Quantitative quality control of different sample RNA
Samples 0D260/280 0D260/230 Concentration(ng/L) Volume(L) Weight(g)
1 2.04 2.38 1874 35 65.59
2 2.05 2.37 1504 35 52.65
3 2.05 2.37 1529 35 53.53
4 2.06 2.34 2213 35 77.45
5 2.07 2.31 2475 35 86.63
6 2.05 2.31 2576 35 90.14
7 2.03 225 2941 35 102.93
8 2.03 2.24 3049 35 106.72
9 2.04 224 3041 35 106.43

Note: Sample 1~3 were from RWPE-1, 4~6 were from 22RV1, 7~9 were from PC3.

1 AR RNA B8 RiE
Fig.1 Control of the complete nature of different sample RNAs
Note: Sample 1~3 were from RWPE-1, 4~6 were from 22RV1, 7~9 were
from PC3.

2.5 circRNA-1565 5 IS F

circRNA [ A HLH] 320055 . ER M IR S AL, Py
B R ) B AN IR 31 i ER AR LA K AR T RBPs #5201
ARINZE T H A A% R R B B, ANl 3 A R, IE
H LRI AT (mRNA) I i 48 4 i 7] BT AR B 422 1M A, 1T cir-
cRNA JZ iy RNA gifR R m 84 (CFU#RY 3' o5 it 731
B9 5 3SR ) FRAE . HIL circRNA P24 T — SRk 9 45 T4
P, TR TR Ak 2 /3P4 HOR IR TIE TR 2 AT RNA AR
2.6 circRNA-1565 7] Fi & [Ei& 1B 5| #3174 1

FH T circRNA JE:f i 2 1] 57 H) Be X T8 B 9 — i b & PRIk
BT A , B RR IE # 5 [F4T PCR &8 LIS, A LBz 1
A0 R I |aR T LA IR T PCR 473, 4Rl 3 B Ui,
FATFEXT PCR =il A7 HL K & B, 1 cireRNA-1565 [ 54 5%
MR AY cDNA F B 23 4R A FEH 41 gDNA 0] i IE 5 %
XF 1) 5 [ yiE4T PCR 4 B SE4G 1 A circRNA-1565 [ 3%
% cDNA FJ LI 2 51 94T PCR § 1 5255, e DNA N RE
HLHEA T 38, AT 38 7= . WS B-Actin,
2.7 circRNA-1565 A"AJ# RNase R &4

SN FAIH, cireRNA J2: W3 4] A O FRAREE R, Hizs

relative expression

B 2 circRNA-1565 ZERT 5 RRER AR R R R 3X

Fig.2 Expression of circRNA-1565 in prostate cancer cell lines

[ AS A P LT , AN 2 4% RNA T R {1k (RNase R), kP RNA
(mRNA) ] #% RNase R {5 f6(F #3574 RNase A JHAE™), F i
FEARSZE T, FRA X R4S 219 RNA #E47 T 15 min (975 kAL
L SRJE 5 B R 1) 5 L RN R 1) 5 | X 4T PCR 731, /e
X PR T A RS B Uk, 25 SR AN 3 C, £k RNA(mR-
NA)XF RNase R A2, I RNase R Ji 4k )5 £k 1 RNA 3
B BB AR . T FR RNA(circRNA-1565)% RNase R &4
e, M EWAEFEETREAN R, EARSLE T circR-
NA-1565 {H 465 FEEIRA SV TR, HED AT 6e 5 1 Ak a] R
JE B B G
2.8 circRNA-1565 A gEF Oligo(dT)EH 5| 41i# 1T REER

FH Oligo(dT)WE 75 | A 1 15 s st J—Fh % mRNA 4557 1)
S5 Ir. RZ4L mRNA BA Poly(A+)R2, Oligo(dT) Al 5
FEXT EHAb o MFRIR RNA(circRNA-1565) iy T2 P M1 & B FIR
454, A Poly(A+)E , RIIL JC¥Ef# A Oligo(dT), H i F FEAL
7S A4 (Random 6 mers)VE Ay 5 sk 9™, 4ni&l 3 D fioR , 4k
1 RNA(MRNA) W] LA 5] s} iz A Oligo(dT)#1 Random 6 mers ff
H5IH, T circRNA-1565 Hfg i Random 6 mers {E5 514
HEAT B8 5, 0 Oligo(dT)VE A 5 1 W HEAT S i i o AN RE A
FERHY cDNA, BRBEA T PCR il

AT Y circRNA (circRNA-1565) & — A 50 B
HIRREEHIH) RNA 53F
2.9 circRNA-1565 (2RAaE P IE 7E i

T A4 F R P9 6 TSR DI Re A & B¢
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Fig.3 Cyclonicity verification of circRNA-1565

AR AL S5t 43 5 S5 56 FN 26 5V 2% 58 45 R (FISH) B
RIS 7 AE circRNA-1565 R R IR 4L 3R PC3 A rh 479050
98 FERRITSr B st b, AT Se R B A3 i) i 250
J5 1% PC3 4B 43 A B SR o0 A 43, SR I R P AR R 3 5%
13511 cDNA 4351 circRNA-1565 , #H% i mRNA, P
2% B-actin 1 U6 i) PCR F &AM . 45 R WE 4 fiw , circR-
NA-1565 FEAM 0 T, ERZPIRG®R DA, i,

[ cytoplasm
El nuclear

1.5

1.0 4

0.5

relative abundance

circRNA
& 4 circRNA-1565 BB B 3018
Fig.4 Nuclear separation experiment of circRNA-1565

mRNA B-actin ué

circRNA-CY3

DAPI

B-actin & £ HI FE B E AL T HEBTHR A1 mRNA, FE N MG &
£z RNA [ FRPEXT IR, T U6 J28 o7 T MUAZER 39 RNA, Kt fE
SRR E 7 RNA {1 BH ] G

[EI, AT 5B Y 8 e 4 M o (e 7, FRATTHE
PC3 4 g Py 4 T 58 B LAY FISH 5236 . i 5 firzs , circR-
NA-1565 FZ04 F AT, 45 R S B e R —30, U -
AR, circRNA-1565 & 3 25 {7 415 P Y circRNA
I, HERFKAT, circRNA-1565 7] fE 3 %18 i miRNA sponge i&
Bk kA YFER.
3 ik

HO AR R 5 M B DL R 2 — L R R A 3RV [
LB BESRE B R IEE 3 7, RSB EEE 6 M, IR EHi
LISy e e G LT A & N 1 1 o w7 oS
HIS BRI R B Ve FIRLAR , o 35 BA A 04 21 bR =5 4 e 6 730
TR H BRI A AR I RS o 19 B s A S B S 7 A 4
B AR S R AL o 72 A BR 0L, H AT LG E
&, R —Fh il 2 20 2 R 2L R S 200 BB | 1T
B BRI W B e B2 24 ) T I 8 R S I

Merge

5 RNA FISH #&ill circRNA-1564 40 A P 0 5E i
Fig.5 RNA FISH detection of intracellular sublocalization of circRNA-1564

ARk, BEERFEZEMTRA  RNA-Seq S8 5% T Bt H #i
B AEGRTS RNA fFEFT H 259 A0 A& A —FBr iy i
PEPEIE gD RNA 255 . 201k RNAs(circular RNA , circRNA ),
BR—EEA G IIRGE RS A AE ST RNAB, —Sufiff 5% b

715, CircRNA 1L R P2 vh iy i 45 JE 2 (0. HORATRRUE M
VAN AT I 2 R e L S DRSPS A W R R, 3
BERTFE ], cireRNA JFAEARM P A " Sy DT&E] 4 ", i 40
U AN AT Bl R T, BAT FE R A I BE . X cireRNA 2R
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YD RERIAIESY AR , circRNA 25 T % 2211 RNA-RNA J##5
P2k, Horr, LB A) cireRNA A &5 11> miRNA 45837
A1, FELAT miRNA sponge 9Dl , 4y — i 18 1 3 - 19 U
RNA (competing endogenous RNA,ceRNA ), 740, AT
71, circRNA T 5 U1 snRNP RNA B4 [ 28 FAHBEAEH,
TR R AT A 1 ik 2,

WF5ER ] circRNAs 5 2 F g 09 & AR R e S R w00, H
SRR LI IN N S R L S EN 70N S R TS
FIEM Tz mERE M R RN R AR A AL A cir-
cRNAs 7EJE ) F I WORNG I 77 T OB B A A
IR, BEBE cireRNAs 7E i i 21 21 b ) 235 B AR T H AR IE
HAUPRYFRIR, IS5 MR R R e PR 203, K AF I S FE A
BARX,

IR BRI 22 BTIEYE 7, circRNAcireRNA 5 [ifJgg 119 %4
AR JRAT 5, AT B b Jed BB B A W b Ak B 2 IR T R
GO IR, BIFFE RS IR f cireRNA (193 KRR LA B g £
W e, A oy B ARl SRR I RN HL

TEAMFTE R, FATTHE TR T 20 MRS JI 988 7015 i 91 i 200
F o TR LA RS 5 6 H: RNA S35 Bk o 04T S A
circRNA-1565 VERIFTE R . HAE R — A%, HATIOIRSS
FE RNA 731 TERE PR R IR A 28 rh e i g, 1R A%
FETERTS a0 i 28 h 2k IR, 7ERT 1 R IEH IR A0 &R
KA. circRNA-1565 1R —Zx 2B 14 circRNA i K L
e, DHRENLHSE W AT . FADE AR K L e T
200 94 LS5 E 4 , HHE0 HC T i 3 238 1k miRNA sponge 12K
RAFEW AR o AR Bt — D SRR UE I A i 91 e A AR
KSRV o 2B IR i R 4R AL T e Ry I
KBRCW) , gt — B B s e 5% 7 00 73T HL , -4 7 5%
FEVERTSI B 73 T HERR R Bt T 2 AR
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