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pDsRed-LA )" ZRE P 2t it id. &H
A=K RING1 [ TR pCDNA3.1-RING1 H 25 Y
TR 2l 2 5 R G AR B0 = . K
Vi ¥ B DHSan UKL 204K pEGFP-N1 £l pCMV-HA
BT AR 2 B S0 R A7 . I BE AH109 1 H
Clontech /2 ). HEK293 4l i by 7 i k27 J vh 42 1
LA RREITEN YIS EcoR T« Hindll~ Pst T
T4 DNA JE B4 H TaKaRa A7, HA Al lamin A
PUAAR 5 510 H Clontech 1 SANTA CRUZ 4 #] .
Lipofectamin2000>4 Invitrogen 23 & /= i BRUEHEF
KA Sigma 24 H] 7 b HAh R [E = 43 A 4l 7).
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1.2 pACT2-RINGI1-N RAHIHZ ERFALE{L

DL A RUZ 4T 2 5 AT AA prelamin A 4 15 1H &5
1 EAT B B A8 0 3 N B LSRR T &
pACT2-RINGI1-N JFi Ki [ % £, >R ] Hoffiman %4
fif P IR DNA. AR 5 ml 35 3240 1% 1%
BEYCUE, N 0.2 ml W ERF2L# W (pH 8.0 Tris-HCl
100 mmol/L, EDTA 1.0 mmol/L, 2% Triton-X-100,
1% SDS), 0.2 ml %y / S07 / 5 /R BEQ25 @ 24 @ 1)
0.3 g PRVEBIAER, FIZIHRY 2 min, E.0J5 BiEH
[FTRL DNA F 2.5 fARFUICK SREDTHE,  d5)a
DNA Ji3E B & T 20 wl B TE Z2rii . #2250
[Pk DNA HL i #:4 K 52 % DHSa, 765 Amp
(PR E A H R SE B A 15 7 B — pACT2-RING1-N
FORif e, 1% bR TAEY TR AR, WF
1494 pACT2 itk LI¥IE 514
1.3 —X—REIEHHER

4l AL 1) pACT2-RINGI1-N J5i i H o #6105 45
pGBKT7-LA-C [f] AH109 FARFEKAZ S, AR AW
WA T SD/-Leu/-Trp/-Ade/-His Y #F#x E, 30C
HIR3~5K, & B- FIM M0, Wik
4 W i (.
1.4 51¥0%11TF0 PCR ¥ 18

HEA LN RINGT B2 P40 vt 2 XF 514,
JEF U R : GFP-RING-P1, CCCAAGCTTATGGA-
TGGCACAGAGATTGCTG; GFP-RING-P2, AAAA -
CTGCAGCTTTGGATCCTTGGTGGGAG; RING-PI,
CGGAATTCATGGATGGCACAGAGATTGC; RING-
P2, CCCAAGCTTTCACTTTGGATCCTTGGTGGG.
BHECER 43 90 HindIl < Pst I « EcoR I « HindIl
Y, 51 Bl E TAY TR | A k.

PCR WA % 50 pl, LA pCDNA3.1-RING1 Ji
Fi DNA B, [ W 4. 94°C T ME 5 min,
SRJ5 94°C A ME 1 min. 55°C3EK 1 min. 72°C ZE{H
1 min, 35 MEH, )5 72°C LE4H 10 min, T 4T
{474 F. 51491%) GFP-RING-P1/P2 11 RING -P1/P2
38 774 53 T 44 E pEGFP-RING1 Al pCMV-
RING1 F4] 34K,
1.5 E4H # K pEGFP-RING1 1 pCMV-RING1
HIMEREE

P 1943 2| 1) RING1 PCR 7= % 5 i Hind 1/
Pst T F1 EcoR T /Hind M XEEY], F=4at47 e a4t
e, 43 o0 5 TRDFE XU D) R R (R 2l Ak 1 4 A

pEGFP-N1 fll pCMV-HA %%, #4L%327 DH5a,
PRI L Ak I TR VIR 7 % e, 15 B4R
ki pEGFP-RING1 Al pCMV-RING1.
1.6 [fRHAUES HEK293 Apafn g A H BERERM
PU1E3

iz 2x10% FL2% 3 A HEK293 405 6 L,
PR PISETBCE S 3, BigR 24 h JE g R Ak
K ZEL) 70%5% %, $# Lipofectamin2000 #4F i) B3t
TG, 2 ng EALTOR pEGFP-RING1 Fil 2 pg
pDsRed-LA L4y, I3 B W 73 ) % JLivnt je,
B59% 48 h S WU 3 1 R O L 2R A AU (Leica
AT, HIH.
1.7 Se&RIniE RN & EA RN

o L THAR R 7 VR G 2 wg FEALTURL pCMV-
RING1 % HEK293 41 ffd. 48 h J W 340 i T 40 i
Z41# (50 mmol/L Tris-HCI pH7.4, 1% NP-40, 0.25%
Jiit IR 4l , 150 mmol/L NaCl, 1 mmol/L EDTA,
35 mg/L & [ B0 65 PMSF), 4C 13 000 r/min &5
L 10 min, JIA 50 wl 50%HE 1 A B IRREER 4°C gk
3h LR, I 1 ng HA PUik 4C el i, 7
TN A ABIRHEER 4C Jig#% 3 h. 12 000 r/min &5
02 30s, PR UE G LT 3 I, REIMA L
FE 2% 0 (100 mmol/L Tris-HCl pH6.8, 4% SDS,
20% H i, 10%B- $idk 40, 2 o/L IFi), 100C
9k 10 min, #E47 10% SDS-PAGE 4y &, K Jiik%
#| PVDF i F, I8 S%MilE 5% () TBST S il
(50 mmol/L Tris-HCI, 50 mmol/L NaCl, 0.1%
Tween-20) =l B 1 1 h, A5 70 0 HHT HA it
lamin A [ TCREHUAR 4 CHEE I, —Hu =7
B 1h, ECL B, =B ERg .
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2.1 RING1 5lamin A B E4XER

¥ pACT2-RINGI1-N 5T ki # 46 &% A pGBKT7-
LA-C ] AH109 F#REKZ S, 7E SD/-Lew/-Trp/-Ade/
-His PUS-P-H FRERS 2B K IE R e b, £ p-
FUBE LRG> AT on A (B 1), WIZPUEM T RINGI
5 lamin A BEW 45 5. pACT2-RING1-N JFUki{L #;
W RINGI R X f#) N 3 345 nt, 1f] pGBKT7-LA-C
JFORL A A lamin A ) C it 810 nt, L P&
RINGI [#) N 3 1 lamin A f) C 5454
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Fig. 1 One to one reverse hybridization
of RING1 and lamin A
I: Blue colony of AH109 with pGBKT7-LA-C and pACT2-RINGI1-N
plasmids; 2: Negative control of AH109 (white). Competent AH109
with pGBKT7-LA-C was prepaired and transfected by pACT2-RING1-N
and pACT?2 respectively. All yeast cells were coated on SD/-Leu/-Trp/
-Ade/-His with X-gal. AH109 transfected by pGBKT7-LA-C and
pACT2-RINGI-N appeared to blue, pACT2 transfected AH109 showed

white.

2.2 E4H #H K pEGFP-RING1 1 pCMV-RING1
RIBBI L E

pEGFP-RING1 H Hind Il /Ps: T 34T %52, 15
FTIIYI] 4.7kb REAHF 1.1kb 1 H )47 (K 2a);
EcoR 1 /Hind Il XL V) Jit i pCMV-RING1 15 £
1.1 kb [ H B0 3.8 kb I# A7 (K 2b). F W] =&
YRR Dy, DR 4 A — PR T R

@

Fig. 2 Construction of the recombinant plasmids
pEGFP-RING1(a) and pCMV-RING1(b)
The plasmid pEGFP-RING1 digested by Hind Il /Pst 1 (1), the PCR
product of RING1 used for subcloning(2) and pCMV-RINGI digested
by EcoR I /HindIll were subjected to 1% agrose gel. M]: DL2000 DNA
ladder; M2: Wide range (500~ 12 000 bp) DNA ladder.
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Jioki pEGFP-RING1 Al pDsRed-LA 43 il 45 43
OO AR OIOEE AR, K 2 ng Bk
LA P HEK293 41 i J& P9 At b 28 i A 400l 5
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P38 ARG &, e =Y VAR B 34 Pl e B N ) N 1]

Tz A (] 3b)s & (058 ' A R 3 A T 4% 16
(K 3a). PR Rl 1 45 SR RENS 740 i A L
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Fig. 3 Localization of RING1 in HEK293 cells
HEK293 cells were transfected with pEGFP-RING1 and pDsRed-LA
constructs and visualized by laser confocal microscopy. (a) RINGI
(green). (b) Lamin A(red). (c) Merged(yellow).

2.4 RING1 A lamin A EF RN sEHEE1ER

¥R RING1 2K 40k pCMV-RING1 #% %4
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Fig. 4 In vivo confirmation of the
RING1-lamin A interaction
Immunoprecipitations were performed using anti-HA antibody on
HEK293 cells. Expression of RING1 and lamin A (input) was confirmed
by immunoblot of whole cell supernantants. Co-precipitating RING1 and
lamin A were detected by immunoblot using anti-RING1 (a) and

anti-lamin A (b) antibodies.
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A R SRR Y Narf, %815 prelamin A 7%
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g A0, ANZK lamin A/C B RESZLAlE AR
GG, AiG RS T I 54 DNA M4 4.
4115 DNA e WK EAAE, XRE G RTER
W lamin A JH%% 5 Qe (0 T, J2 Y00 iU OGN 2
HEHEAEN NG R B2 R e
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RNA AT (pol I ) sk ML S A 2253 4 fi v
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I e 73 2 1¥ RING1 £ [ 0] RE 2 MR LF . 3t
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In vivo Interation of RING1 and Lamin A*

CHEN Wei-Chun'?"™, SONG Jie"", LIU Zhen-Jie*®, JIJANG Zhi-Wen"?,
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(O Institute of Aging Research, Guangdong Medical College, Dongguan 523808, China;
2 Institute of Biochemistry & Molecular Biology, Guangdong Medical College, Zhanjiang 524023, China;
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Abstract RINGI can bind to DNA and inhibit some gene transcription. RING1 was identified to interact with
lamin A by screening a human skeletal muscle library in a yeast two-hybrid interacting screen. The results of one to
one reverse hybridization indicated that AH109 transfected with RING1 and lamin A constructs could grow on
SD/-Leu/-Trp/-Ade/-His medium. RINGI was inserted into pEGFP-N1 vector and the constructs including
pDsRed-LA and pEGFP-RINGI1 was used to transfect HEK293 cells. Visualized by laser confocal microscopy,
RING1 and Lamin A were co-located around nucleus. Interatcion of RINGI and lamin A was comfirmed by
immunoprecipitations. These results showed a new lamin A binding protein that can present some evidence for

lamin A acting on gene expression and cell senescence.
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