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ME N K I EEE T B pCDH-Myc-UBRS 4 F R [ERIHE
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[# ZE] HMW & pCDH-Myc-UBR5 T TR, IFHRINZ 2 A R £3 453 N-1HUI & 11 5( UBRS) 1E IR 1048 A4 T
WA WFThRE, FiE DAFLIREANIE (MCF7) B E 4 DNA (cDNA) gBHR , ¥4 UBRS 3 4t X 55 43 H B G P B, 2 58
G HEEEON (PCR) 94, B 1S P 914 A B B R IAHUK pCDH-Myc il L B PCR K DNA ¥ % E /A 7 Be. 1%
T2 TR IR I A e 2 R B A ( HEK293T) 38 40 A 1 51 By I Myce-UBRS 25 R IK . S8 T HE UBRS & H YT
fit, i 1 S L UTE ST RAG I UBRS 50 KM AR 1(DKC) EAMAHEAE, £8  MIhWE pCDH-Myc-UBR5 H 41 R
H, LW PCR K DNA JUFUESE UBRS ¥4 7 51 s i3 A 2| pCDH-Mye 35 F-7E HEK293T HRik, G ILiiiE st &
I UBRS 5 DKC1 e EAEM . &5 i 0 F s8R W 44 2 pCDH-Myc-UBRS UKL £ 40 M T IE #3835, UBRS
5514 A= BUJR P 11 DKC1 f7AEAR EARH
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Construction of a recombinant plasmid encoding vascular endothelial functional
regulator, pCDH-Myc-UBR5
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[ Abstract] Objective To construct recombinant plasmid pCDH-Myc-UBR5 and then explore the biological function of ubiquitin
protein ligase E3 component N-recognin 5 (UBRS) in regulating angiogenesis. Methods Using the complementary DNA (¢DNA) of
Michigan cancer foundation-7( MCF7) cells as a template, we divided the UBR5 gene coding region into two segments and amplified
them by polymerase chain reaction (PCR). Then the two amplified fragments were inserted into the eukaryotic expression vector pCDH-
Myc. Bacterial liquid PCR and DNA sequencing were adopted to identify the inserted fragments. The recombinant plasmid was tran-
siently transfected into human embryonic kidney cells 293 SV40 LT (HEK293T) and the expression of Myc-UBRS protein was detected by
Western blotting. Co-immunoprecipitation ( Co-IP) assay was employed to verify whether UBRS5 interacts with dyskeratosis congenita 1
(DKC1). Results The recombinant plasmid pCDH-Myc-UBR5 was successfully constructed. The amplified sequence of UBR5 was
successfully inserted into pCDH-Myc vector and expressed in HEK293T cells, which was confirmed by bacterial liquid PCR and DNA
sequencing. The results of Co-IP assay indicated the interaction between UBRS and DKC1. Conclusion The plasmid pCDH-Myc-
UBRS is successfully constructed by molecular cloning and expressed correctly in cells. UBRS interacts with the angiogenic regulatory
protein DKCI.
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Z R E AL E3 470 N-PUIEH 5 (ubi-
quitin protein ligase E3 component N-recognin 5,UBRS)
SRR A S Tl L S Y TR VR Y A A
BH R MR R A OG . UBRS 2 5 4 i J] 10
(s, LA A AR RNA A 08 DNA 45
ViR IR . AMERIITSE 2 B AL 7E UBRS S
RIAISCTE L, UBRS i i JA 4 22 4 Wt {5538 %
PIKE I A T 1 i 3B ( glycogen synthase kinase 3,
GSK3B) iy Jy iz Ak B FAHE H ( B-catenin)
I LI FR KK UBRS 7 7L | 192 R g 40
Rk O RO e I 9 | P 0 3K R 4 e
(BB FEERS 7

AT GE K B, UBRS 7.0 I 28 458 R 4%
ZAEM ., UBRS RBAZAE BE DNA 148 5 0 4k 15 4 K
AR R ZORLIR DNA (45145, JF HLRE6Z
oA LA AL I DI R, A1 32 458 P B 2 i 1 16
S, AGE UBRS™ /)N BUFF T LA R s, O HL % R
T/ B Bl ik R 51 UBRS 2% 3k 7K F B9 %
. PR UBRS W fE -5 7605 45 L L 5 5 F)
Kt RO JEASG itk —AR5T UBRS 7R A K 41 i
TS St LA B B VE L, JRATH T UBRS
BEDR A0 A% 2 38 Bk, FF ANV TG 5 40 (human
embryonic kidney cells 293 SV40 LT, HEK293T) %5 %
UBRS 5 F Rk, IFIESE T UBRS 5 1ML A= i i
BEEAERMEMIMA R 1 (dyskeratosis congenita 1,
DKC1) fAAEMI B AR T, 58 UBRS 760 I8 R 52
A=Y D Re S LAt

1 RS

1.1 ##

v B 4 3 AR pCDH-EF1-Myc-puro ( pCDH-
Myc) .,pCDH-Flag-DKC1 JiiAi \HEK293T Zi fifd | A ¥
AR 965 20 9 ( Michigan cancer foundation-7, MCF7) 7%
FEER B A Y TR ST T N 5 = PR L DNA 2R
B H 5 H BRARYBORA BR 2 B 5 BRA PR R A
DI ( BamH 1 J Not 1) W F 56 [ 41 S48 AR M 5k
i BRA ] 5 58 A B85 XS ((polymerase chain reac-
tion, PCR) M5 | )45 10 B & PRI 7 ZE FE AL 5t 1o 301 1
AFFEL, AR A SEEIASRA A,
1.2 FHi&
1.2.1 4ffa¥sse MCF7 4008 &% HEK293T 4011
FEEEA 10% a4 13 (fatal bovine serum, FBS) A9
MK Eagle 55573 ( Dulbecco’s modified eagle medium,
DMEM) 1 Jf 8 F 37 °C 5% CO, ¥4 %, 44
a2y 80%F & it 1:5(4K,
1.2.2 FRECHAYEEN SRATA0H S RNA 52 G

FEHC MCF7 4 § 19 {5 . RNA ( messenger RNA,
mRNA) , JZ %% 5%} H % DNA ( complementary DNA ,
cDNA) , RS —0  Sx L2 DNA W FRZE il
(5% gDNA eraser buffer) 2 pl, % [H 244 DNA ¥ &
7 (gDNA eraser) 1 pl . mRNA #ift <1 pg, L FE4E
WML ( diethyl pyrocarbonate, DEPC) 7K M 10 pl,
42°C 2 min, G . SR GIMIR A
1l Sx G SRR M 4wl SO SEBFR A9 1l
DEPC 7K 4 ul,37°C 15min,85°C 55,3 #H1 % 4°C , 3k
5 ¢cDNA #5iH .

R4 B 3K UBRS 4 i X 7 41 514 3 5|
Y., B UBRS 4t X 35 8397 bp , ELFEY Xk 4%
K, I R AR, T LATE 4 566 —4 587 A3 Bl 3 &b K¢
UBRS it X 53 i Ja A Fr B il 3, 5L B
F BT PCR P84 0 LR iEs 19050 5100 LiiEs 149 1
(forward primer 1,F1) :5"-ATTTGTTAAGAAAGAGA-
GGATCCACGTCCATCCATTTCGTG-3"; F 54 1
(reverse primer 1,R1) :5'-TGCTGATTGAGGTATACTT-
GCT-3'; I %% 51 ¥ 2 (forward primer 2, F2): 5'-
GCAAGTATACCTCAATCAGCA-3"; R34 2(reverse
primer 2, R2) : 5'-CTGCCCTCAGCGGCCGCCACAAAAC-
CAAAATTCTTGGTCT-3' . i B 1 TS I R1 5
R B2 B RS 19 F2 S AN AR A R B R
FUIE %, 209 2L MCF7 40 () ¢DNA by 5
#r, F1 .R1 f& F2 R2 K 51¥i##17 PCR ¥4 UBRS
HIFE A, 25178095 C WA PE 1 min; 98 C A8 4%
105,54 °CiB k 15,68 C #EAH 2. 5 min, 29 MEH;
68 °C 10 min, RHIZE 4°C, i FH 0. 7% W B N SR
HLUK 3B PCR 973879, - M H G 451
1.2.3 #4 % pCDH-Myc-UBR5 T4 Bk i FFR
il A% R N VI BamH 1 K Not 1% pCDH-Myc %
BRG], R R 10X V) 5% Wl 5wl DD 45
15wl JFORL 1~2 pg WGEKHNE 50 ul,37 CFE
She, FEVIF=4) K B 36 PR 30 A 06 e P Tk 4
B M H 4. Bk S By L S A (B R
Fo1:1) KRN 2xTa e R AR AW 5 pl, BEEK
NZE 10 pl, 50 °C % 60 min, 377 W) AL 2 K
ZASUNTE, 37 CR IR, PRI A RSB 7K,
TR PCR B SR BGU) 4 o BH M v e, -4 PH
FERERE A R
1.2.4 FHEHEIILEL (Western blotting) %8 %F Myc-
UBR5 & [1#635  HEK293T 40 il #% Y [fi ki pCDH-
Myc-UBRS B¢ pCDH-Myc ( 75 (A% I8 ) 40L&
R R BN — 2R N M B G B JKE ( sodium dodecyl
sulfate polyacrylamide gel electrophoresis,SDS-PAGE)
HLPk R 5% B i Mye - PR i3 S 1k ) il
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(Myc-horseradish peroxidase , Myc-HRP ) HT44 (1 :3000)
T 4CHIKBEE LK, B,

1.2.5  RBEIVTYE ( co-immunoprecipitation , Co-1P)
SCHS HEK293T 40 i % B8 41 % Ye ki pCDH-Flag-
DKC1 ., pCDH-Myc, 5% % 41 % Y& [ B0 pCDH-Flag-
DKC1 ,pCDH-Myc-UBRS . i 532 L0 0€ 2% vh il 54
O U L S TR R Tl (1
50 mmol/L =32 I ik 2 B WY e £ 2 1 ¥ Wik (pH {H
7.4) 1% L R HEAIERE 0. 5 mmol /L LU,
PRI 150 mmol/ L S ALAMIA K . 10% H i1 40 mmol/L
B-HALLEE, UK b 2L# 30 min, IIADL-Flag BEER
4 CIFE R, i SDS-PAGE HiJk, 20008 B )5,
fdiFH] Myc-HRP #7442 1:3000) bz Flag—ih it AL s
(Flag-horseradish peroxidase , Flag-HRP) $ii/A ( 1:5000)
4 CREARM AR, Wi,

2 & B

=A
2.1 pCDH-Myc-UBRS EAFHBEREE
g Y& 5E pCDH-Myc-UBRS B 41 J5hr 2 75 44 i

15 000 bp
10 000 bp
7500 bp

5000 bp

2500 bp

1000 bp

o
Q‘?’?\@({b
)

15 000 bp
10 000 bp 8397 bp
7500 bp — 7095 bp

5000 bp —|

W B B 0 R B 26 pCDH-Mye 354K % 15
2, Ak 2 R A AN, W) BRSO R DA TS A TR PCR 22
P IS W PHE e 6 A RN Y . UBRS i K 4t
DX JF 953 AT I BB ) 3G r= P 2 B e e e e e
Uk, 7E 4118 bp K 4295 bp Aby= Az 0k 4571, 5 )
HErBOON—2 (B 1A) . 1] F1 R1 51917
PR PCR 93, PR FETEAE 4 118 bp Ab H BAR S 4 5%
i (FEB) . BHYE W USRI 28 BamHI, Not IXX
B, PR AR S 4547, 5 B A AR KN
HIA], 2928 8397 bp 7095 bp (& 1C) ,

PR PCR S il U] %5 5 5 FH 4 19 T 7 a2k A7
R 45 5 5 UBRS J# 8 Hexf — 2 (K 1D)
UEBA UBRS 1E#616 A %] pCDH-Myc 34K
2.2 Western blotting 43 Myc-UBRS EH XA

UGIE pCDH-Myc-UBRS T 20 JFki BE 75 76 40 iy
IWIER IR B H AL e 2= HEK293T 4 il 1, Western
blotting £ & Myc-UBRS & H £ ik 15 0L, 5 X M
A, B Y pCDH-Myc-UBRS J5i %7 i 40 it 78 24

309 ku Ab H B SR A5 (|1 2)

GCTGATTTCACAGGCCCAAGTTGTTTTACAAGGCAA

) TH|
( [
M 1], il
| \I\N\/\f\v W\N\ %\\v “
\J ) AAJ

1 pCDH-Myc-UBR5 ERFHMERLE

Construction and identification of

Figure 1

pCDH-Myc-UBRS recombinant plasmid

A gel electrophoresis of UBR5 gene PCR products. The UBR5 sequence was amplified into two fragments (fragment 1 of UBR5 and fragment 2
of UBR5) , and the amplified products were identified by gel electrophoresis. B: gel electrophoresis of pCDH-Myc-UBR5 bacteria liquid PCR

products. ‘ 1-5" were selected as the clone colonies, and ‘5’ were identified as positive colony. C: endonuclease identification of pCDH-Myc-
UBRS5. 1, recombinant plasmid pCDH-Myc-UBRS after double enzyme digestion; 2, recombinant plasmid pCDH-Myc-UBR5 without enzyme
digestion. D: pCDH-Myc-UBRS partial sequence, after DNA sequencing. pCDH-Myc-UBRS; pCDH-EF1-Myc-puro-ubiquitin protein ligase

E3 component N-recognin 5; PCR: polymerase chain reaction; M: DNA marker DL15000.
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Mye

2 Myc-UBRS EHRIZEE
Figure 2 Expression of Myc-UBRS
Myc-UBRS: Myec-ubiquitin protein ligase E3 component N-recognin 5;
pCDH-Myc ; pCDH-EF1-Myc-puro; pCDH-Myc-UBRS ; pCDH-EF1-

Myc-puro-ubiquitin protein ligase E3 component N-recognin 5.

2.3 Co-IP #:ill UBRS 5 DKCI B E1EH

UBR5 5 H/ACA BB E A E G Y (H/ACA
ribonucleoprotein complex, H/ACA RNP ) £7 7£ 4 &
YERI'™ . SR F Myc-UBRS 5 H/ACA RNP E 4
YA 1 DKC1 fFEAH BAE T, HEK293T 41 fitg
W] i} 5% Y% pCDH-Myc-UBRS & pCDH-Flag-DKC1 , %
Co-IP 5253 W Myc-UBRS 5 Flag-DKC1 75 £H il N
A BEAFEAI AR (K 3) .

1B: Myc

Input IP: Myc
pCDH-Myce 5 - g -
pCDH-Myc-UBRS - + = o
pCDH-Flag-DKC1 o e + +

El3 UBRS 5 DKC1 #ZEMEEER
Figure 3 Interaction between UBRS and DKC1

HEK293T cells transfected with pCDH-Myc-UBRS and pCDH-Flag-
DKC1, and immunoprecipitated with anti-Myc beads. Western blotting
was performed using anti-Myc and anti-Flag antibodies. UBRS:
ubiquitin protein ligase E3 component N-recognin 5; DKCI: dys-
keratosis congenita 1; HEK293T; human embryonic kidney cells
293 SV40 LT. IP: immunoprecipitation; IB: immunoblotting;
pCDH-Myc: pCDH-EF1-Myc-puro; pCDH-Myc-UBRS: pCDH-EF1-

Myc-puro-ubiquitin protein ligase E3 component N-recognin 5;
pCDH-Flag-DKC1 . pCDH-EF1-Flag-puro-dyskeratosis congenita 1.

3

ZR-EAMEKREES SHME S A HR
A PR 1 R A R AR R N T IR

FRBE BT U —, N E AR
FI 12 B RG A AE H AR B AR &
FEREER M AL, UBRS J& T E6AP C A ¥ [ I
(homologous to E6AP C terminus, HECT) E3 72 & i%
PR, 2 TN R S PR R W N R e F A
F REVR ) N - U E g SO R L
BB DNA B W A R G,
UBRS 7E R JIG 120 i v 55 2 56, JHE 3 6 1 Bl 44 i
TR ) . UBRS 2 54E4: DNA 65 )5 iz %
55 Fazs, nl P45 DNA 15405 K A% 25 380 2 ( check-
point kinase 2, CHK2) B9 7% 14, = 5 41 g J& 1] v
DNA £ BT/ DNA 2§l (G1/S 1) S DNA & i
HWI(S 1) DNA 45 475 6 A 23 O3S , Jo WUEE DNA Bt
A5 DNA A 805 11/40 B 43 2430 (G2/M 311) B BH
el I R RR L H2A. X SR B 11 (yH2A.
X variant histone , yH2AX ) A2 Z 467 {£ # DNA
MUEEWT A S B2, Wi R 3L 4 FaE . At
UBRS 82 541 p 0 S Az sl B2 o b 20 o ) 38 ol
iR M i = T I R FR BB 1 ( phosphoenolpyruvate car-
boxykinase 1, PEPCK1) % Z itk fin 5% 3 5 UBRS
HECT Z5#)38 A EAE F, AT {2 2 PEPCK1 972
RALFR AR A AN b A AR

BB WS BIR A, UBRS 5.0 M4 2 48 B A ¢
WEHEZ W o7 K T, UBRS i i 18 5 DNA #5455 4k
RN R AN MAR S . Li 50 & B 3 Jk i s iR A 1
FE S0 Ik P Bz 20 e H ot S A 0 A 348 B 0 TG 2 AR
( peroxisome proliferator activated receptor 'y, PPARy)
5 UBRS FYAHTLAE I o 1, DNA 5445 EL Y Kz 40 B
Ak, UBRS 5 DNA #5145 & N F A7 78 AH B AE
FHET AT 7 P B 4R Y DNA #5245 52 %, PPARwy/
UBRS 3 4% A9 005 RE 64 il 2R DNA $i475 , oo 3%
PR AHAR I AE . BBl , UBRS B REZE & HHFa e
L S o e v R eI | R o R o | R R = e S e
SR TR LAY K B R G EVE T SR, UBRS
FEAERE P R AR S TR 14 2 BE KO I 45 AR 56
P R AE AT AS B AR

ARSI 5 Co-1P &I UBRS 5 1M 45 A WLl 15
M DKC1 FAAEAHEAEA,, DKC1 A REM I L 3
415 5 H F (hypoxia-inducible factor-1ac, HIF-1a)
PR ST AR 0 5 A 0 B S IR HIF-1ac FH B4R
W, 338 K 32 AR BE VR R IR AT LA S T i
FEA M4 N B2 A K K F (vascular endothelial growth
factor, VEGF) ik . HIF-1o 7] DAk 3 2 100 LA
FER BRAY LN fE , B2 O E B A0 A 4% . DKCI
SR HIF-Too A5G ST, S 1) P B2 20 B AR K PR 0 20F 1
B, BeE DR KD REDRE,  H AT UBRS 1845
PN R A RS, SR LA A K S 5 1l 3 A Al
D5 T B DI REATY 75 Ja S St — A5



A BB

0245028 H 21 %

7J<Au\

25 5] Chin J Mult Organ Dis Elderly, Vol.21, No.5, May 28, 2022

- 365 -

5,2

, 2 W W PCR,

A5 38 3 PCR $ R 58 B UBRS 4 5 X 7
7% T TR fifg £ Ko 9 7 % 5, B UBRS

i A3 pCDH-Myc 34K . 44 pCDH-Myc-UBRS5 Wt
2 HEK293T 41 ffd H , iIE 52 Myc-UBRS 7E 41 ffg

WS, EAFOR R

UH W22 DB, Co-TP LS

UBRS 514 A = 8 1 DKC1 fF7EM EAEH,
N F—# 5% UBRS 760 M4 RSN RERS & T
FER
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