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(BN RS AR 2B, B1BH 550025, 2 5 K 2= SR 2% 5 Bt v S L b 2 038k 1 5 i b5 S T 80 A o B P S B0 2,
BEPH 550025; 35N KSR B, 51 FH 550025)

E @ TRNAIAK T AR 7 A% PC3 48 e Bloom(BLM) g 72 B L [ ¢4 & ik, LA 40
ARIEBLM M A% B 2k B A7) 1% 3t 514 s B 2T shRNA, 45 A 5] CMV-copGFP-T2A-Puro-H1-mes# 4K, #)
1 4+ 3T BLMAR 7% B 2k B 49 & 28 F 4K &R AR CMV-copGFP-T2A-Puro-H1-mcs-BLM1. CMV-copGFP-
T2A-Puro-H1-mcs-BLM2. 205 HARM IR /G , B IE FTARKE BT AR 2 04 AR BT Mt BR R ARG 4
A2 M PC3 40 i, 18 it 3% S8 % F PCRA=Western blotAd M 4% ¢ 4m i 49 BLM AR 7% B £ A H5 5L, 4]
%R I T, RAMET BLMME 7 BERNAIAAZ F X HAR; A A JE AR GE £ PC3m LS, K AE EPCR
F2Western blot% 7 45 F & B, BLM/# 5% B 64 & 1A K -F B F [E1K, BPBloom RNAiA 4% & & H K £
mRNAFe & & fi/K-F FLET T BLM A% 7% B 64 £ 1% .
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Construction of RNAi Vectors for RNA Interference of Bloom Helicase
Gene in Human Prostate Cancer PC3 Cells

Luo Mutan'?, Xu Hougiang®*, Liu Zhongwei*’, Duan Zhigiang®, Zhao Jiafu'?, Wu Ping', Chen Fu'
("College of Life Science, Guizhou University, Guiyang 550025, China; *College of Animal Science,
Key Laboratory of Animal Genetics, Breeding and Production in the Pleteau Mountains Region, Ministry of Education,
Guizhou University, Guiyang 550025, China; *College of Agriculture, Guizhou University, Guiyang 550025, China)

Abstract RNA interference (RNAi) technology was used in this research for the sake of down-regulating
the expression of Bloom helicase in human prostate cancer PC3 cells. At the early stage of the experiment, vectors
capable of producing short hairpin RNA (shRNA) molecule for Bloom helicase were constructed using the mamma-
lian expression plasmid vector CMV-copGFP-T2A-Puro-H1-mcs. After the vectors were successfully constructed
and confirmed by DNA sequencing, the PC3 cells were transfected with the constructed positive and negative RNAi
vectors. Real-time fluorescence quantitative PCR (RTFQ PCR) and Western blot were used to examine the mRNA
and protein levels in the transfected PC3 cells. The results indicated that the Bloom helicase mRNA and protein lev-
el decreased significantly after tranfection of the positive vectors in PC3 cells, while in negative plasmid transfected
PC3 cells, Bloom helicase expression remained the same level as the normal cells. These data suggested that Bloom
helicase expression could be inhibited by shRNA transfectants in PC3 cells at mRNA and protein levels.

Keywords RNA interference; prostate cancer PC3; Bloom helicase
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Bloom(BLM)fi# Ji B /& RecQ & ik H 1) — A~
BRH B L, E 2 TDNAME G HEAH S
FAC U I A2, 75 4 7 o b A 3% 4R 1 A e PR
RAEAE HEAE . BLM# Jie i 25 D] 1 542 v] 3 20
BloomZi A 1E 1 &AM, Bloom%i & fiE A& — 7 L
) B P G i A i AR e, R A s AR,
I H 5 B 2 Fh R R RE Y AR 4 AR S50 = /T TR
W F A B, A5 1 51 i 8 4 i A BLM A e 1l 5 3t 1y
ik, RIBLMfR JiE iy 5 R 1) s 3R 08 2 5 80t 41 i
2 B P AR, I HLIE i A A0 X BLMfig Jie B 1Y) 2454
SEER R I, FEELZG ) (nH B IR ER ) n] A HIBLM
fifi JE B 1 3% %k, AT BH AS BLM i JiE i S5 DN AP 25
&b,

RNAT#L (RNA interference, RNAi)Z T 4K
A R RIUTBR R, 2 T SUBERNA G 1 FP 1)
IR R PTER . RNALE A B W 10 45 7 8 A v 2%
PERRAE, 5 HAh 71540 te, RNAH; AR TE 3 K T g8 F

J&. i GAT. L. A, NaTFTt
RNA(small interfering RNA, siRNA)FI & 7156 JL
B, H AT 2R A R HISIRNA BLAR AT DL iy 2500 1
AR A8 P R0 P IR B TR (1 3R, (H2 T AR
TENAR AR ZE 5 B B, 3 BRNAT AR R 2 1E
BHEF . T2, & TDNAZRMRNALE 4 5 AR AE 1
N R ILSIRNAR L AR(E R JE T k. 2 HsiRNAK
IR AR = FPRNA A BEIS 2 7 (pol LI H 1) —
Foft, 2\ — B4 K FERNA(short hairpin RNA, SIRNA)
TRV LB M40 i b 95 . RNAGE A (44 2 75 2
B i 5 R KRNAJT 51 [FIDNA L 28518 K e [ 3]
AH B AR F pol LILE Bl F Ui, [ 55 2240 5 I 5 LA
PRAUE SR 17 51 IR o A SCAUMAL) RN AT A4 X i
H1| et PCI4H L - BL M e 1 22 [R] 92 18 JE AT 1) AT
Ft, B J5 R B BLMf# JiE B 55 DR 2% 1A # l) J5 R PC3
S PR PR A ) 2 A P B Bl

1 HRE575%
1.1

I 71 Ji e PC3 4 i >y m 6 o 2% e 3 4 i 2 1)
ST, ARSI =AM, BRI ER: RS H10%
MiE. 100 pL/mL£ A5 &+ 100 pL/mL%& 5 &
[IDMEM/F12%5 37 £, F37 °C. 5% COHI %14 1
B3R, P s K E80% /8 A 4 Jik R (1 Bl Ak, i
F % £ DMSO/ ¥ A7 0 A7 TR Bl . 28 AR (CM V-
copGFP-T2A-Puro-H1-mes) H | MIER A 7], K
FF B DHS 0 A 5256 55 il 25 AR AT, BamH TR1EcoR TR
I A% T PN D A T A AR A PR A =1 W S5 T4
NG E A TRROE) A A A, RNATEHL
MG, REERRAE. 9%t E EPCRIAFI&. 4
M AR . BCARE A& &ik7R &8 | HEy 40 4E
AR R 5] ; Western blotidl 71l & b 5 25 == K 24
ZREMBARF WA —HiM 517 5% B Life
FlAbcam 2y #]; Lipofectamine™ 2000/ H Invitrogen
A F]; OPTI-MEME: 72 20 H Gibco A H .«
1.2 5%
1.2.1 Bloom-shRNAF 7] ¢9i% it 4. RFENCBI
- BLM/if e B 2 5] 1 #8771, 4 R shRNA R B¢ 1 [
W, B b E A T BT A R 25 X BLM e
SR IFDNAREAR, H 751 8: BamH 1YL 5 21 nt
1ESCEE. 9 ntRIAEERY . 21 nt SUEE. RNAREIIEE
S BT (6 T). EcoR TGV Ao B0 IR 5
H: BamH 1EEYIAT &5+ 21 ntfTHUGFIE XEE. 9 nt
FRIAZERE . 21 ntfTELUIUT S SCHE . RNABRIIA, 4
1EA7 E(6T) EcoR THE V)AL s o ASAR 77 51 R 74
XT HE 2 BLASTEE X 3517 A 5 BLM Jie g LA A1 ) ©
HIN SRR TG R (R 1)
122 REBKGHE B ERPIFEZETR A B
i k3 Fl BamH TR1EcoR TXUEE VI, 4R 5 5 [A] FE &
BamH THIEcoR DU ) 140 32 B i bl Bt s 2540 1) 3%
Rl A G (0 G bR 28 AT B e, 1B WAL 3

F1 BETFTIR—FKIAM R

Table 1 Two interference vectors and one negative control

ey 5zl
Name Sequences
shRNA-1 5'-GCA GCG ATG TGATTT GCA TCG TTC AAG AGA CGA TGC AAATCA CAT CGC TGC TTT TTT G-3'

shRNA-2
Negative control

5"-GCT TCA GCA GCG GAA CAT AAG TTC AAG AGA CTT ATG TTC CGC TGC TGAAGC TTT TTT G-3'
5'-CGG AGC TAT GAG TTG TAC CTG TTC AAG AGA CAG GTA CAA CTC ATA GCT CCG CTT TTT TG-3'
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DHSaBZ 24, SRt R 3%, Pk B 1R 7%
HEATEE TR, PEIOFRLBEAT B ) 45 € . 3@ I DNAN 7
SKetff 72 PH P e

123 & X ARG EPC3m e BEPC34 fl %
1x10%/4L 1 B & % Fh 24490 35 32 B, 7 INDMEM/
FI2E5 R (S 10% 6 2R 1% . 100 pL/mLRAPE &
100 pL/mL%& % & %), 37 °C. 5% CO.55 77 41l iy %
¥ 280% 75 A7, 43 il A BB AL AR A, B o TR R e 3
PRI JLPC3 AN, DAA % Y 51 4H SR (I PCI4H A A&
PO IR . S e LA FH & 81.25 uL, i
JR AR B A2 wle BRI AR 5 A4 4y 3l FH G If 3 1
OPTI-MEM#i B¢ . #544J56 hE i A& 10% 5 4 i
T e R MDMEM/F1255 77 . % J424~48 hJ5 T
P B DG NS R

1.2.4 RTFQ PCRAMmMRNAKF  #:4u48 hj5ti
R A AIRNA$E B 7 & Uk B 15 14647 41 B S.RNA
(PR L. HU5.0 uLAERNA, 4% 18 3 #4 5698 75 & 1 1
F AT cDNAG B, H4 380 4% 55 A2 11K % ZH e DNA
PR [F) A 4, AR 2H IR FE 2 K210 ng/ul, 2 Jeidk
AT S 9% % 58 mPCREL I . ) HIPrimer 5.0%% 14 %
TBLM EFiEs1 M. BS54 5-CCA GCC
TCC CAA AGG TCT AAG-3', FiFsI ¥ 51 N: 5-
TGC TAT TGG CTC CTG ATG TCG-3', ¥ 1 Fr ek
/NZI100 bpe PAB-actinFE R AW SR, L5197
51 °4: 5'-CGG AGT CAA CGG ATT TGG TCG TAT-3',
NEEIMIFFIN: 5-AGC CTT CTC GAT GGT GGT
GAA GAC-3', §"# Fr BEK/NA300 bp A § A
ZEMRN: SYBR 10 uL  Li#5400.4 uL. RS540
0.4 uL. cDNA 4 pL, Jn/K#MEF20 uLo 151
N: 95 °CTiAE M3 min, 95 °CAZE£10 s, 57 °CiE k30 s,
72 °CHEAH30 s, L0 MG, BERAEIF 5 T-95 °CYi e
PNAE T, B IMNS5 °CTHE 295 °C, IR/ T
0.5 °Ci1 K Ie . B WAN T I, LI EE3R
DAL, ChB-actinfE N2 R, T+ COYMHE, N AHXS &
FEIEAACHHAT E B4

1.2.5 Western blotie| & & R AK-F WK I72h
J5 FRIPCIZH Jf A FH 448 i 2R o V0 25 2EL 20 R 22 i, 4 °C
12 000 r/min 2 0»5 min, B3 . BCAVEM & & Ak
FE, VAR IR FE S AR, B B T B 250 pg,
Y T N B AR R AR AR I B R SRRR,
V417985 min, Y2415 SDS-PAGEHLUK, ¥ PVDFJ, it
NEGSFE . IMA—$Hi(%Pi ABLM), 4 °C i &%, TBST

VEMR3 I, IO ZHUCEPLR)IF B 1 h, TBSTHEAL3IR,
Jn A\ Super Signal & % #i, Bio-Rad% 1% & 4t i 14 77
Mo FHHSEIEE4IR.

12,6 #%itZ&z B AHSPSS 19.08 44T 44T,
SIS HE ks (I BARHE 22) 3R, A LT Hdi
K5 25507, P<0.05 N5 A Gt % Lo

2 R

2.1 FHBLMEH SR ESEBANMERLE
b E BT VA R T SR IOUFURE, K T AL R 1%

IR R I FhL A, 45 SRETES 000 bp Ak L B 5 4L R

M 1 2 3 4

bp
10 000
8 000
6 000
5000

4000
3000

M: DNA marker; 1: shRNA-1; 2: shRNA-2; 3: [IPEXT I 40 5 ifk
M: DNA marker; 1: shRNA-1; 2: shRNA-2; 3: negative control; 4: empty
vector.

Bl EHEHAFREELEE

Fig.1 Electrophoresis detection of recombinant vectors

M: DNA marker; 1: ShARNA-1; 2: ShRNA-2; 3: B PEXT I 4: 25 #fk .
M: DNA marker; 1: shRNA-1; 2: shRNA-2; 3: negative control; 4: empty
vector.

E2 EHBAEYIEEE

Fig.2 The digested results of the recombinant vectors
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1: shRNA-1; 2: shRNA-2; 3: KHTHTHE«H r“
1: shRNA-1; 2: shRNA-2; 3: negative control

B3 EHFAFNFER

Fig.3 The sequencing results of the recombinant vectors

El4 EBXTHERHPCIHEAE
Fig.4 PC3 cells after being transfected with recombinant

vectors observed under the normal light

Zatre T RN IR BT LA A IR (E 1), A
HE— B FORL, 45 5 BamH TR1EcoR DY 5 R XL
Pl SRIGHATHLIK, 25531, 7E£97 800 bp&b Hi 2
BRI R B, BTk K BT R IR B R 1%, T H Y
F BN, SEAZEFER KRR~ (E2). HEEh
BH M B o B TR V6 D3R 8 W EAT U P . DNAJ
¥ 25 BB, B g A T ak ik S — 2 BT
R & A BT vk B I B, R A 5 B (B )
HRE T Y564 —8(E3), #— P uEst B i B
CLIE A 3R N 344, T PEBLMAE e i I (8 5 20 3 AR 74
R

ElS SRR TR Eiﬂimti:ﬂ’lpcsémﬂﬂ
Fig.5 PC3 cells after being transfected with recombinant
vectors observed under the fluorescence microscope

2.2 BLM#ZHEEGEE TR IR LR AN
AR B IR R 2 R YePC3AN L S
24 hE 58681 8 B s N W40 i R e i, &I
Bl Y 5 (20 i R H At e e (JRS), 2R A i
H BN R  NPC3AH L .
2.3 RNATE, PC3HREBLMAZEEEMRNATK
Sk e
#:YLiRNA 48 hJiF, SIRNA-1H1shRNA-2 5 525
1 mRNA/K V15 25 (4 41 A b BA S5 A, 3 R BR
3808 53 ) RS 1% M1 72%, 22 7 A 8 3 (P<0.01), B
G S T 1ot B ZH R 2 B A 5 A
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shRNA-1 shRNA-2
*P<0.01, 57 F4LHAL .
*P<0.01 vs blank group.
Elo 3= BEAHBAHIPCIAEHBLMAZIEEEE EmRNAKF
Fig.6 The mRNA levels of Bloom helicase gene in PC3 cells

transfected with different recombinant vectors

S

Empty vector Blank

~ K clov
QRNA A 2C pmed Vgt
- *
BLM helicase
- , ctor
RNA XS“\{NP& 2 NC pmeY e Blank
B-actin

E7 &EEEFRERMAMEEEBLMEIEEE B Bk F
Fig.7 Bloom helicase protein level of PC3 cells transfected

with recombinant vectors

=2 REEAHPEIMEEBEmRNAKFRIXTEE

Table 2 The contrast of BLM helicase gene mRNA level in PC3 cells transfected with recombinant vectors

EA S shRNA-1 shRNA-2 I3 Pt HEE T AU
Name shRNA-1 shRNA-2 Negative control Empty vector Blank
AACt 1.01 1.74 -0.27 -0.03 0

oM 0.49 0.28 0.83 0.92 1.00

Xts 0.49+0.01 0.28+0.02 0.83+0.02 0.92+0.16 1.00+0.00

ARG B A2 T R, sFoRbRifE 2 .

¥ indicated the average number of 2*“ for each group and s indicated the standard deviation.

FRZHAH L35 B A2, ZRAR
guit e L(Elef#2).
2.4 RNATHEPC34HBLMAZHERGE B 7K
S0t e

& A ORI GLPC34E iU 72 him, &4 4 EBLM
il JE g B 11 B K R A2 A8 4K . shRNA-1F1shRNA-2
Y BLMIif Jie B 2 A 5 7K F 5 25 B A T 2 FR AR,
JoH 4k o) HE 2H R 2 8 Ak 21 5 2 P A B 2 S 2 A
(K17), FRIARNAIE A R ) T 71 71 Bk PC3 2
Jfa HH BLMIfig Jié Bl 15 11 7K P

#(P>0.05), &

3 e

WTAER, [ 5% DARecQIE fig il 58 1o T 16 245 W) e
TR AT 78RR ARy [ Br ) R A iy AT
IRIX SR E5 46 Dl S H 380 1) 43 -1 B it DA
FF & 5 e A2 Ok I BLMfR JiE g 1 S0 HLEE (1)
SR 7, X3 — PN IR SR AR T e AR ) 2
HI/E AR A # B, LU AL & R T oy 3G
J IR E N 11 22 o N SR 008 SR A (R0 7 B A,
T 25 B TE R AR AT R A R SRR,

RNAFE 7 it F2 H F XUERNA (double-strand-

ed RNA, dsRNA) & 1) SERSF R, [FIYJE mRNA
o R e B TR 0 R 02T RINAGHE AR A BE ) 531 B
BCPHMS R E R W RIA, T HEARRE.
PEEERE B 7R E PR B OB 2 H TR R IR ThRE
G PR R R DR R T SR AT
AT R FIRNA AR, DABLMIi Jié i 2 5y
BIIE TR, Ve Th 1) S 1 4% Re 6 7 20 i P R I8 JR )
F X BLMI Jire Bl i K] () siRNA 2R 75 3044, 37 FH i
P E AR N AT BRE P34 i . 3l i 9% 0% E EEPCR
FIWestern blothi 36 5 41 TP 2 A4 XTPC34H iy H' BLM
fife e g 2 R RN B (1 SRR I RE ), 45 AR W, A T
PR AEMRNAF E [ 7K 0] A 200 | PC3 2 i
BLMf# JiE g 2 R (R 208, Dyl R 5 DR 1) Y6 97 AT 471
e B T R U 2R
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