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M H1-U6 XUB 31 F RNAI BiE % N2 258 A0
hUBE2W B RNAI B R EE 5

& FU BSH, h, REF, AR, B
TR AR AR Y T RIS RT, dLaT 100071

# E:hUBE2W R#FELEFT Bey—F 1 B2 X468, THRAEMNBL LS DNAHGE L IR FRELZERN. RNA T
;fffga* WAL px By B AAE RNA b f 45 b s i e Je M Fl R AL B mRNA 6944l B A7 A KB AR eh 1o
£, @EME HI-U6 23§ RNAI HAK, TAEKRRN A4 F0h 45 hUbe2w A B 69 A B Z 4y RNA, 44 T4
HARAT AT RNA 8946 . #) B RT-PCR 7 ik 293FT fa/2% RNA T3¢k hUbe2w A F, 27K L4 Z F4
pGL3-Control. pCMV-myc #= pDsRed-express-C1 ¥, VA{Z/ mRNA K-FF2 & G K-F 40 RNA F iR, RNA FH
A5 ERIRE HAR 4L J 203FT @i, MR ® K EBEE A hUBE2W B & KRB K, R B 75 125 4 259 4
% £ mRNA K-FF2 & € i K-F 2 2 1K hUbe2w 9 & &

X8R 2 & % 48, hUBE2W, RNA T

Selecting Functional siRNA Target Sites of hUBE2W Based
on H1-U6 Dual Promoter RNAI Plasmid
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Abstract: hUBEW, a newly identified class I ubiquitin conjugating enzyme, probably plays an important role in tumorigenesis and
DNA repair processes. RNA interference (RNAI) is a process in cells to degrade specific homologous mRNA by forming duplex
RNA and has been developed into a powerful tool to study gene functions. In this study, the H1-U6 dual promoter RNAi plasmid was
constructed and the target sequence for hUbe2w could be transcribed from both strands and form a double stranded RNA with two
5'Uridine overhangs, which closely resembles endogenous functional siRNA. The hUbe2w cDNA was amplified from reverse
transcription of the 293FT total RNA by RT-PCR, and then cloned into the pGL3-Control, pPCMV-myc and pDsRed-express-C1
plasmids respectively, which were selected as report vectors to detect the RNAI effects. The plasmids were co-transfected into
HEK293FT cells, and then the luciferase activity and hUBE2W protein expression were measured respectively. The Resulted
reduction of mRNA and protein level demonstrate that the targets of 125 and 259 could significantly inhibit the hUbe2w expression.
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12 & 454l (Ubiquitin conjugating enzyme, E2)
e ARBTG5 2 N, S
>k B2 R % B (Ubiquitin Activating Enzyme, E1)[
WALIZ &R, 1R SO HORUZ 3R 3% $  (Ubiquitin
ligase protein, E3)AJH; B Nz R iE % 242 KW
HEH, IWIAEA N . DNA Si0E 52 5 g
T A Z R0 R Yk i vh & AR Y, UBE2W
SRS i M E I — N RERS SR T R S IR
1 FANCL M1 HE/EFIRY 1 84 E2 [, HAMITHI7E
M TCHHE Sl ) 205 HE S 4 18 A A 52 B g B fR ST,
BUREE T mUBE2W fE/NA&HA P iz ks, A
JEEH hUbe2w 2 F 8 S e fafk q21.11, BLIX I
HAATE LA (e PR - TPD52, PC-1 il WWP1
SRR EORME MR R EPT, $27% hUbe2w 7E4H
i e A S 3R K AT RE TR IR & A i R PR AR
o S fiFsE %, hUBE2W Al 5 E3 fiff BRCAI
(The breast and ovarian cancer suppressor protein 1)4H
HAEH, FEIAE(RSMY 5 BRCAL HiZ Rk, #R3H
Wl fEZ 53] DNA 15 ) JLH U W7 2 (DS Bs) it 17
BE RS AR R BoR, BRIEE T mUBE2W
TEANE P R R I REW W FRAR Uv BRI
(5 k%), Hik#E RNA T#(RNA interference,
RNAQ) A7 ¥ R Ik hUbe2w 3[R 78 41 Jitd v Y 25 35
W 22 R WOBHZ R 455 W 0 2 BE I 9 4 4 1R 1 52
i S

AWFFEH, LA HE H1-U6 AU 871 siRNA #
RER, HEAEIRNAER 2 BEEAMA/N RNA, FEF]
FH IR AR G 6 31 2 ANEE X hUbe2w 2[5 1) RNAi A 4L
FEAL, S hUbe2w 1) X REMIF 97 591 Jefi

1 MR5F#

1.1 w8
111 . 7RG A

KIHAT# DHSa F1 293FT A0 ki A 1R A7, Foks
pCMV-myc. pEGFP-C1 I pDsRed-express-C1 Il H
Clontech 23 H], Jiiki pGL3-Control ,pBIND Al pGEM-T
g Promega 2>+, shRNA Fik#i{& pSilencer™
2.1-U6/neo AT 2 BO i RO I, 12 85 R A A
pLenti6/V5-GW/EGFP A2 i Fi B
1.1.2 1 AME, Aok

Taq plus DNA RAEMW H Fifgd: 15 BRI A
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VI . T4 DNA &4 5W H NEB 2 Fl; RT-PCR i
£ TaKaRa BcaBEST RNA PCR Kit Ver.l.1 W H
TaKaRa 72\ +]; RNA 2B 5 & A4 i 5% gy 351
Lipofectamine™ 2000 4 F Invitrogen A H]; #6HR
Fit i P A6 1324 5%) £ Dual-Luciferase Reporter Assay
System Il | Promega /A #]; PVDF &A1 ECL i {41z
F &M A Amersham /A Fl; HT myc AR%E B v ST
K H TIANGEN A7), Hip-actin R vt FEHTIAFI
HRP #ric i)FHT B 1gG W FH Santa Crutz A #] o Hi4y
R Sk 7 o Hr 4k

12 A&

1.2.1 X597 siRNA ZE1E 091 &

A3 HILABCRL pLenti6/V5-GW/EGFP #il pSilencer™
2.1-U6/neo MM, LAFE 1 RS F50 0 E | FiEs]
Y1, F HIF/HIR §"34 H1 J3 3741, F U6F/U6R
1 U6 i s TR, T35 M4 4 Miu 11 EcoR 1
fL, [ HI FTU6 J5 81 rhlalg A 24> BstX T s,
T siRNA it HE 199 AFI%% 5% . Mlu T FI EcoR 1 3L
B U143 77 510, DS EE DI P fE 5 Miu TREZEPE AL
) pEGFP-C1 #iRiE e, MEIUAR 31T siRNA #iik
pGFP-HU, #kk B v B 3 )7

122

SIRNA /95871 R #1114

PRYE siRNA &350, 78 hUbe2w %[5 4 fith X
50~500 bp X EHL 5 4~ RNAL #&5, [R s —B
To S HIAE R B X BEFIEL X Firefly Luciferase &
DR 47 8 5 P A A B e B I T4 81 3"
Jin 4 A BRI (T), LA siRNA FIAHERR AR IRE

2), ¥ T¥WIPHIIE. = XEES 5 umol/L IR A T

50

uL 1B kR IR R, 95°C ZEPE 5 min, 2202 AR IR E
BE B HHEEE pGFP-HU ik, BRHL
FH P 5 B IE DU Y -

1.2.3 A hUbe2w £/ cDNA /9 7/

# F] Invitrogen Micro-to-Midi Total RNA
Purification System #&HUJf2lifk 293FT il 5. RNA,
F U SRR £ 3E1T RT-PCR 4 /%, cDNA ., LLi%Z cDNA
JREAR, Ube2w-F. Ube2w-R J51#1(3& 1), Taq Plus
DNA RA&MFEFT PCR §7 1 H hUbe2w 2K H B .
YIS Ay 95°C A8 30 s, 50°C 1B & 30 s, 72°C ZE{H
30's, HACY 20 MEFR, DL PCR =4 kAR AH 7]
SAF N ERRY RS 25 MEA SR RLSTY . PR B
HAHEA pGEM-T #idk, BRICHME 7orE, W)F .
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M H1-U6 BUS 3 F RNAT ZiAR T A7z 4548 hUBE2W B RNAI A5 3G 4, 1977

&1 PCRY¥EBFAMSIMREFT

Table 1  Primer sequences used in the amplification of H1 and U6 promoters and hUbe2w

Primer name

Primer sequence (5'-3")

HIF

HI1R

U6F

U6R

hUbe2w-F
hUbe2w-R
hUbe2w-XbalF
hUbe2w-XbalR
hUbe2w-EcoRIF
hUbe2w-BglIIR
hUbe2w-BglIIIF
hUbe2w-EcoRIR

CGACGCGTAATTCGAACGCTGACGTCA
CGGAATTCCACCAATTTTTTGGGTGGTCTCATACAGAACT
CGACGCGTCAAGGTCGGGCAGGAAGA
CGGAATTCGTCCAATTTTTTGGGTCCTTTCCACAAGATAT
TGGCCTCGCCGGTCTTGGGGGGATGGTTCC
AGGATGATAACAGTGGCATCAACAAGTATC
GCTCTAGAATGGCGTCAATGCAGA
GCTCTAGAACAAGTATCATCATGATAC
CGGAATTCGGATGGCGTCAATGCAGA

GA AGATCTTCAACAAGTATCATCATGATAC
GAAGATCTATGGCGTCAATGCAGACCAC
CGGAATTCTCAACAAGTATCATCATGATAC

x2 BB SiRNA EZERFT
Table 2 Oligonucleotides used in RNAI

Name Sense strand (5'-3") Antisense strand (5'-3")

hUbe2w-94 AATTCAATTACACAGTGGACTTTT GTCCACTGTGTAATTGAATTTTTT
hUbe2w-125 AGTGCACCAGGTACCTTATC TTTT GATAAGGTACCTGGTGCACTTTTT
hUbe2w-235 CCTGTTCATCCTCATGTTTATCTTTT GATAAACATGAGGATGAACAGGTTTT
hUbe2w-259 ATGGTCATATCTGTTTATCCTTTT GGATAAACAGATATGACCATTTTT
hUbe2w-363 AGAGACGACCACCGGATAACTTTT GTTATCCGGTGGTCGTCTCTTTTT

hUbe2w-Control ATCTGCCTTCATACTATCTACTTTT
Luci ATTAAGACGACTCGAAATCTTTT

GTAGATAGTATGAAGGCAGATTTTT
GATTTCGAGTCGTCTTAATTTTT

1.2.4 RNA T-ZLHR 7 A9 2

PIZ 1 % hUbe2w-Xba IF #1 hUbe2w-Xba IR,
hUbe2w-EcoRIF #1 hUbe2w-BgIlIR, hUbe2w-BgIIIF
Al hUbe2w-EcoRIR A |, 5|4, JFki pGEM-T/
hUbe2w Jy#iiti, 1B KiRJE 55°C, M PCR )i 25
AVEIR, 43 538 R gl A PR 1 U 67 Y
hUbe2w J¥51, hUbe2w(Xba I-Xba I) , hUbe2w(EcoR I-
Bgl I)F11 hUbe2w(Bgl I1-EcoR T). B il P 7] fi it 4]
PCR J=# F1Z84A (pGL3-control ,pCMV-myc Fil pDsRed-
express-C1), BEHRWHEERE B IK2H4k . [P hUbe2w F
B MEAL 2RIk, T4 DNA B 16°C 3BT 1 -
AL R IBFF B DHSo, 28 5aeiiing, JRAHHA
hUbe2w - Bt pGL3/hUbe2w Fl pCMV-myc/hUbe2w F1
pDsRed-express-C1/hUbe2w F ¥, BRECH so ik
A7 D) 2 28 I
1.2.5  #IEFE MG IR

RNAi %A, pGL3/hUbe2w Fi1 pBIND Jii ki 44 If
SRR L 8:1:1 Fe M5 s 293FT 4, 36 h J5 W3k 41 iy,
O ER TS P A I 3R] S A M OB EREE o R AE S M

PR UL B RNAG #L S 3RS R 3 4L, ALK
MarERE 3R
1.2.6  Z I EREEC

RNAi 44 F1 pCMV-myc/hUbe2w Jii 4 42 B 5
b 9:1 Felf% gL 293FT 4HMf, 48 h J5, 1xSDS FHEL:
h R T R AN M B R 1, mye AR S PTIR
Western blotting ¥l hUbe2w 7E4H il Fp ) # ik, [R] At
PAB-actin KR NS 8 AL M R 3 K,
1.2.7 xR IEF

RNAi # /& F1 pDsRed-express-C1/hUbe2w Jii ki
Fie BB R EE 1:1(0.5 pg: 0.5 pg) HL G5 293F T 4 i,
36 hJm, TEDSE DM T 557 nm & Y6 M EE hUBE2W
P IRAMHIE S, [FIESAER — S T 488 nm A&
T WLEE RNAT B Y UR IR R ot i 2 11,

2 %

2.1 BINHENBFTF RNAI ik
PCR 7359 14 H H1 1 U6 JBah F(& 1), BV
5 EHE ST pEGFP-C1 2R #E T = 1 Bo ik 4,
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D745 21 P 51 IE 8 1 AUR 8 7 RNAL 2RIK, 4k
pGFP-HU. ez, H1 A1 U6 J3 sh A HES1, 2
MNE BT 30 —-8~—1 (I BE BstX 1 [l ¥4 a5
“CCAAAAATTGG” I, 7EMH T siRNA FridHES
AMEE, W5 AT H—Bsl FRLILES . TR
FEHA] EcoR 1 D)L &U4H A —LE 8K I TR IF 41,
DA F 5 22 F BstX T il ) et b4 TR0 40 (& 2a)

1 2 M

bp

4500
3000

2000

1200
800

500

200

Bl 4184 H1 %0 Ue B FRFSI
Fig. 1 Amplification of the H1 and U6 promoters
1: H1 promoter; 2: U6 promoter; M: marker

2.2 MIESTIEFTIE RNAI ik
1%t hUbe2w J K il Firefly Luciferase J [A] (4 41

RPH, K—B T SR AN IER A BstX 1 I 1
#AHL 5U6 Az, 754 s Hl Fl U6
S B 0 R s B SR S i SRy S 0 Y 5 — 1 B (I
2b).
2.3 ¥ 18 A hUbe2w £ E FHE R & H K
W4 PCR MEHEY 1S, M 293FT Ziiffl
cDNA H§ #8124 500 bp ) hUbe2w DNA F B (&
3), 4 B oR 1R B IE AR T A o 3 IR S & H

a BstX 1 cut site

EcoR 1

VI S5 051 ¥ 1 hUbe2w ¥4, %3 A pGL3-
control, pCMV-myc Fl pDsRed-express-C1 4, il
JP 45 R WS # i hUbe2w 25 DR 2k 4R a4
2.4 £ mRNA KFiF i€ hUBE2W KB XHE =

A 1 2 9 58 ' R B 4 BORE pGL3/hUbe2w 5%
PuAf i, Sk A LR B -hUbe2w 24 H mRNA,
siRNA i %5 mRNA 1 hUbe2w HF%f#, &51%
ARG mRNA AP REAR, I B0 O 2K il
) 2 R B KB X AR A BRI RNAT 2R 1K,
pGL3/hUbe2w Fil pBIND Jfiki L% 4y 293FT 4ffifl.
RNAi # /& pGFP-HU ik WLk (4 2¢ 68 H (GFP)H
T WML Y pGL3/hUbe2w &3k (193 k 3 %
#H [ (Firefly luciferase, F-luc)/E Ay #6331 il 72 £ A%
A FEH, pBIND ik Renilla 56 2 fifi(Renilla
luciferase, R-luc)fE AN S, BIESERUIERT
pGFP-HU 25 JFURL 4 % B 20 F-luc/R-luc i {H % 2
H 100%, HoAth 2 Hcds Lok br Al . &5 R an &l 4 Fros,
TERBOH ) YR, #0125, 259 F1 363 AT LA
B 7 mRNA ZKCEFEIR hUbe2w 3R ik,
BN 363 JEAC S PHIEXTEE Luci H124, f# F-luc 193
TR R 28 2R R ALY 40% .
2.5 ¥Bg5 125 F0 259 g AR 2 P& SMNE hUBE2W
EAmRIE

H 45 HE 25 RNAL K 5 pCMV-myc/hUbe2w J5 4
5}, pDsRed-express-C1/hUbe2w Ji k7 55 4L 293F T 4
JtL, 43R mye BRI GE B IC ki 558 B
B ZE hUBE2W TEAH i 3Bk Sz ik
WMIZ5 (& Sa) A5 mRNA K ER 45 RAH4E, 41
5125 F1 259 BEAS 16 2K 1K F B FEAX hUBE2W Y
Fik hUBE2W 541 56 8 1 (RFP) TRl & 3R 1K,

BstX 1 cut site

H1 promoter

+1 of H1

b l

" 5-CCAAAAAATTGG TGGAATTCGT CCAATTITITGG-Y
" 3.GGTTTTTTAACC ACCTTAAGCA GGTTAAAAAACC-5' ™

U6 Promoter |

BstXI cut site

5'-CCAAAAAA NNNNNNNNNNNNNNNNNNNNN CTTTT TTGG-3!
HI promoter) U6 Promoter
3-GGTT TTTT NNNNNNNNNNNNNNNNNNNNNG AAAAAACC-5"

19~21 bp Target sequence T

+1 of U6

2 H1-U6 WE#IF RNAI HARIZIEREE
Fig. 2 Structure of the H1-U6 dual promoter RNAI vector
An EcoR I restriction enzyme site (a) and targeting DNA inserts (b) are cloned into the BstX I restriction site between the H1 and U6 promoters
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TREE RS W H1-U6 BUS 3T RNAI ZRIR T A7z 4558 hUBE2W B RNAI 43 30 54, 1979

1 M 127
bp

10 b
4500
3000 :
2000 :
1200 :
800 %
500 y

259 363 Control Vector Luci

(=T ] =
= oo

F-luc/R-luc ratio

=
b2

=

E 4 H1-U6 WEFF RNAI FHAE mRNA K&K
3 RT-PCR #" 18 hUbe2w DNA 57l hUbe2w £ i&

Fig.3 The hUbe2w cDNA amplified by reverse Fig. 4 Effect of H1-U6 dual promoter RNAI vector to

transcription of the 293FT total RNA depress the expression of hUbe2w mRNA
1: hUbe2w ¢cDNA; M: marker

125 94 259 235 363 Control Vector

- ——»‘-‘-q—UBEzw

—_——— - ]

RFP-hUBE2W GFP RFP-hUBE2W

125 363

Control

y ’ . b o
) | . .
N g R

5 Western blotting(a)#n£H i1 % 3k (b) 42 HI1-U6 WS 51 F RNAI HK7EE AKX FMEK hUBE2W RYRIE
Fig. 5 Western blotting (a) and cellular fluorescence (b) analysis of effect of H1-U6 dual promoter RNAI vector to depress
hUBE2W protein expression level

I FH 5 S 3 f 8 T DA ZE 3% A T 5 L3R GRS 1, 3 Wi

17 RNAT AT £k 4% (45 6 1 (GFP), R Al LA

JH A48 1 5 0 i e e A 0 e e i oo, 5 R An ] RNAi JEEYIR NI/ RNA(ISRNA)G | 1Y
5b iR, 1645 RNAI AR R EIEA—FEn T, RPN ERTIIRHA S, H 6 Dicer M IH
S RAPEXT FRAR F, #0125, 259 F1 363 AILI4SHHE  dsRNA & 21~25 bp B9/N T RNA(Small interfering
F&AIk h\UBE2W ¢ 60 ML 24 udk H, Jh#  RNA, siRNA), BJ5 5 CE A 4568 1 iR &
15125 1 259 H sl SR Sk F & 4 1K (Ribonucleotide protein complex, RNP),
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RNP Lk ATP 43614 )7 UG fb RNA i ST 14
(RNA-induced silencing complex, RISC), &S5
[ PR mRNA BN B X RNAL R At 18
HLETIZR AN, RNAL F AR B 4 iU FR R IEH T g
3 B

Bl A R Z AW Ik 3k45 siRNA, Hrf
FH R O S 2R P TR 2235 shRNA, i A 0E 36
AR, AT 7E 20 M rp R 3 R g ek R
#ik shRNA W7 h— M S5 ALK ¥4, BIF
G R A M4 G SRR ok R Ok — e XE R,
[F] 5] 3 ] R S S0R A AR L L B Bk 4 DHS o HhAS
FasEl, 2003 4E, Tran ZA1H 2 MHIXHESI U6
A Bh TR RNAL 8K, A 72E R P B2 5 5 A
SIRNA FF-H A A il ig v, (ARSI % K58 —
FEERFR/NRE L ERAAM 2 MR Us
Ja B TR B AR S ANERE, B ALK T R
T e, BEJG Kaykas 25 8 Jian 25245056
FAEMIERE EAE H1-U6 XUS 3738k, KKER
THEARRR e, FEN A ERHL siRNA SO
A7l O, R T 2 g A e B RS Ak 1 R
WF5E b g U310 5 shRNA ik 24 H 1, H1-U6
MUA B+ RNAIQ oAk S A U A S m BT 41 Y
KRB DNA, AMUT2y2R A, i H/h i B: DNA 53
AR 1 1o 20 WA ) T AR Bt i e, A
i PR e e B TR A AL RNAT L, X6t
B I R ) T BB 9 I (A

TS, UL pEGFP-C1 i K N R 16 21k,
FAM AR HI-U6 J33h 1264, W 73U
B RNAi K, IfF it 4& M hUBE2W 1) 5 4~
fBEpE RNAT S A gk Y 2 AR S . 45 ER,
JCIETE mRNA K-k 28 UK, 1 2 A2 RNAI
HLE Y RE S B B AR hUBE2W BYF Ik, A iE— 0T
5% hUBE2W WY INREST N LAt . [RIE, H1-U6 XU 5h
TR AL = R H I T RNAT SO
(AL B 5 T kAt
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