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Np95/ICBP90-like RING finger protein (NIRF) /&
BRI — Rz e, JERE T 9p24.1073 2K
NIRF &7 802 Mz SEMRA I, HE AN EA
UBL (ubiquitin-like domain). PHD. YDG/SRA FI
RING finger £5#35, [AJI LA — A Rb 45647 55,
oy 745 5 BLUNP9s LA ICBP9O & [ 45 44 A1 L.
HAr Dz E A R N fg S Cdk2-cyclin
E2 454, JEidgn el A S . Sar R W,
NIRF it B 45 E3(ubiquitin/lUBL-protein ligase, 72 %
/R REEN) MDA, B DUz 32 0E B
(ubiquitin ligase)[?] ff .2 55 PCNP(PEST-containing
nuclear protein) {172 Z . A BR[¥) /&, NIRF 9 5e¥s
H CiZ F#400
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PRI s DI P9 1Y) P53 o 5 B AT T . P53 R4 Y
WO Mdm2 2 R AR Sk
i CAWETTER T, P53 2 41 A P L iR 4
IR, 75N 50% L B 414, £ PS3
LR RAR AR IE. 1EH 1 P53 B AERN AR5 LA
REE IR ) T IE ) DNA $iifh . 4EFr 2 R 52
BEL VT 0 JHL 1 N0 P 3 00 R A B 1 DL A 4
bR I A AR A D BRI, A S AR 5T NIRF 5
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1.2 it

R, s . anti-FLAG M2 affinity gel.
FLAG JIk. protease inhibitor cocktail (£ [ 411 i) &2
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CO, & F M 8557 48 h, 4L ¥4 (1) PBS YLk )G,
JIN 9 ml 37°C R R IR A6, 42 R 40 o 2 e 1)
Ui WY 1R 7 9 1) R A B SR LA B Gt 2 g TR,
24 h JEH—IRIEFEM, AMO4R IR 24 h R EP AT
WOk, 75 2 MG-132 AR BE 40 g 2 3R 12 h i
AN, ZRIE M 5 mmol/L.
2.2 YHREZR

23 2 AT PBS YRk T, FHIRE” K 41 M A
R bR, F 1 ml 40 M 24 4# 5 (150 mmol/L
NaCl, 0.5% NP-40, 50 mmol/L Tris-HCI pH 7.5,
5 mmol/L EDTA, 1% protease inhibitor cocktail) 7F
4°CFALBE 30 min, A0 M A 2. A0 RS
23t 2 R 12 000 x g &Ly, EIE W (whole cell
extracts, WCE) ¥/ #&H, 51—/ 4 SDS- %
R T g s v VK (SDS-PAGE) Ji » - HE4T 25 11 3
925 EV IR 53 HT
2.3 ®RIEIUE (immunoprecipitation, IP)

Fl BCA R A WCE W 18 Al & &= )5,
F AN B R R AR A 2 ) R 1 BOR B, &%
FRA 2 6] () B R S — 20 B 700 wl WCE, A
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gel), 7F 4C FRFFEAI 20, LA EEWSH
FLAG- FREEI 8 A 78 70 M 4555 71 FLAG M2 3%
M b TP Yk ¥ 22 P i (150 mmol/L NaCl,
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5 mmol/L EDTA, 1% protease inhibitor cocktail) 7%
HLEYR . RGBT E R HKE N
100 mg/L ) FLAG JK# W PE i 2 k. 1P /= 4)
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B3R5y B, M 1 5ok B AN 9] 33l BCIP/NBT
IRFEL CDP-Star #3871 2 4.
2.4 GST pull-down
2.4.1 GST-P53 HE M+, ¥ & H pGEX-4T-1-P53
JFORLI BL21 ] 5 ml 2xYTA 55953 37°C e 1 97
R CH 2 500 ml 2xYTA K598k
Rigt 2~3h, M Ag BIE 2.8 I, RIIIANZEIKREE N
1 mmol/L [{] IPTG, ZKZE87% 1 h. HE L 4°CTHA K
Joi B R A, SR N &1 ) (1% Protease
inhibitor cocktail. 1 mmol/L EDTA 1 1% Triton
X-100). 71 4°C ¥ = N REFIRS) 30 min. 4 & 2AR
22 Y 10 000 g 250> 10 min J5, FFPiiE, LiEH
Glutathione Sepharose 4B Ji 25 FJZHT A, HU 20 pl
4T SDS-PAGE, 43 il Fl 2% H = i R 1 O D
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DUUE NN 60 wl EFEZZ ML, SDS- 2R A I 1 i
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2.5 {K4MZZEAL (in vitro ubquitination)

2.5.1 GST-NIRF # H 1) & B, GST-NIRF ¥4 &7
%5 2.4.1 M.

252 ZERMRNAAR. RNAARA A1 pe
GST-P53, 500 ng GST-NIRF, 10 pg JL45 FLAG ¥z
it [ V2 % (FLAG-tagged ubiquitin), 200 ng % E1
Al 200 ng E2 (UbcH5a), 4R Jii H 2 % 1k 2%
(25 mmol/L HEPES pH 7.4, 10 mmol/L NaCl,
3 mmol/L MgCl,, 0.05% Triton X-100, 0.5 mmol/L
DTT, 3 mmol/L Mg-ATP, 1% protease inhibitor
cocktail) #M 2 F] 50 pl. T 37°C R 1 h, 724
SDS-PAGE J& @47 £ 1 J5t 128 734
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Ji P 23K ) NIRF, - [A] I 7E B i 35T B 32 43 A sf
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SRR LUE H, NIRF 5 AR N AR E 1,
X5EEEN A SZ Z4A(E 1),
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7t HeLa 40 e 9 4L % %% T FLAG-NIRF Al
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NIRF A7, FRATERL M 2] T 4MJ5 P53 1477
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H 54, JFAINIRF — 2 75 e U B 43 59 H ok
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Ho 35 BRI AT Bt Mye Brasii g, DAY B
W P53 0] i EITZE 45 SR IR SEMR. 7E 40 M N A5 AT
i FE 1 (over expression) H [ JFUAE /LI, KA
()EE 1 o4 RO IR BEAR v, W R AR AR S 1k 11 &
By AT IHBRD A e A0 A 1) P53 AR ARl
AR 51 E 5 NIRF (AR 25 & i %,
FA/E HEK293 4l firh, U5 %% FALG-NIRF, i
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WB: anti-FLAG anti-NIRF anti-FLAG anti-NIRF

Fig. 1 Full length NIRF can be expressed steadly in HeLa
cells

HeLa cells were transfected with pCMV-FLAG-NIRF or an empty

vector for 48 h. The whole cell extracts (left) and products

immunoprecipitated by FLAG M2 affinity gel (right) were separated by

SDS-PAGE followed by Western blotting (WB) with anti-FLAG or

anti-NIRF antibody.

Input: whole cell extracts IP: anti-FLAG M2 affinity gel

pCMV-FLAG-NIRF -+ -+ - o+ -+
pCMV-Myc-P53 +  + + + + 4+ + o+
ku
116= - —_—
97— _
-
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i

WB: anti-FLAG anti-Myc anti-FLAG anti-Myc

Fig. 2 NIRF can combine with exogenus P53 in vivo
HeLa cells were co-transfected with pCMV-FLAG-NIRF (or an empty
vector) and pCMV-Myc-P53 for 48 h. The whole cell extracts (left) and
products immunoprecipitated by FLAG M2 affinity gel (right) were
separated by SDS-PAGE followed by Western blotting (WB) with
anti-FLAG or anti-Myc antibody.

NP PS3, FRHTRII, SRR, EREED
FEPH ARSI B T PS3 R (1K 3), X EEH A
T E ) PS3 2R (A EI 4y HEK293 41 A A 51 1) 17 2E
B A, XU NIRF 7E40 fe N 5 P53 45 & 2 R
AR,

Input: whole cell extracts IP: anti-FLAG M2 affinity gel

pCMV-FLAG-NIRF -  + - + -+ - %
ku

116 —
97 .
i

66— I_'- h‘

WB: anti-FLAG anti-P53 anti-FLAG  anti-P53

Fig. 3 NIRF can combine with endogenus P53 in vivo
HEK293 cells were transfected with pCMV-FLAG-NIRF or an empty
vector for 48 h. The whole cell extracts (left) and products
immunoprecipeted by FLAG M2 affinity gel (right) were separated by
SDS-PAGE followed by Western blotting (WB) with anti-FLAG or

anti-P53 antibody.

3.3 NIRF ZE4BaS (in vitro) 865 P53 HEESES

N T 784y HiE B NIRF fig 55 PS3 AH 454,
BAFIA GST pull-down FiARBEAT T 2047 (K 4). 41
B %05 [ GST-PS3 45 (1 40 B 4l fk 5 45 &/
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ku
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WB: anti-P53 WB: anti-FLAG

Fig. 4 GST pull-down confirms that NIRF can interact
with P53 in vitro

Cell lysates of HEK293 cells were precleaned with Glutathione

Sepharose 4B beads and then incubated with purified GST or GST-P53.

After being washed twice, proteins on the beads were subjected to

SDS-PAGE and analyzed by Western blotting (WB) with anti-P53

antibody (a) or anti-FALG antibody (b).
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Glutathione Sepharose 4B Ji&_ |-, 44544 GST-P53
#J Glutathione Sepharose 4B i 5 75 i FALG-NIRF
(14 135 (cell lysate) i i & )5, Glutathione
Sepharose 4B IRIHEAT 7R /v,  LABR 2 AR5E Rtk 45
E I B W ARAERS NIRF ANe 5 P53 445,
B L 785715 5 ¥ Glutathione Sepharose 4B fiX I
1 RE KLl 2 GST-P53 & A M AE L, AN iZH
FALG-NIRF ({4716, JATI & RAG UM e, GST
pull-down £l & B, Glutathione Sepharose 4B i&
AR I 2 T P53 (& 4a), 0 H ARSI E] T
FALG-NIRF (& 4b). iX it B NIRF 7t 40 Jfid 7} g 5
P53 4555

=

34 TEHHRE M NIRF #1% P53 i2 &L (in vive
ubiquitination)

BER NIRF 7044 4 FIA S8 e L5 P53 e 1 45
By IBAIXFNG G N %A SR H . BATTHT T
FEEREW], NIRF HAT E3 [Ihfg, ‘& PCNP
ME S %, £ NIRF & (@ 45 ks Bg—
A~ RING finger 5 #4). FATHEDN NIRF 7540 i )y 5
P53 454y, mAWRES 5T PS3 Mz %4k, b TUE
W FRATT M HEI,  FeAT) 7E HEK293 40 g i E4T T
NIRF X} P53 (17 240 S0 45 SRUF S8 T AT 4ED
(Kl 5). Jf H. B 4n i 4 % 3 1) NIRF & 1% 35 b,
P53 #iz Z AL g .
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Input: whole cell extracts (WCE)

IP: anti-FLAG M2 affinity gel

Fig. 5 Regulatiom of P53 in vivo ubiquitination by NIRF

HEK293 cells were transfected with pCMV-Myc-Ub

, pCMV-FLAG-P53 and different dosage of

pCAAGS-NIRF. Medium was changed once at 24 h after transfection, and cells were further cultured for

24 h with MG-132. Whole cell extracts(WCE) were prepared and subjected to immunoprecipitation (IP)
with anti-FLAG M2 affinity gel, followed by Western blot analysis (WB). The blots were probed with
anti-NIRF antibody, anti-FLAG antibody, or anti-Myc antibody.

3.5 NIRF X P53 B9 40 ff2 5h iz & & (in vitro
ubiquitination)

h T RG] NIRF 25 7 P53 (132 %1k
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R T IMAZ ZIEAN L. 72 %1% 10 B E2.
GST-NIRF(E3)fll FLAG-Ub, 7£i& 4 )41k N kAT
NN EERFW]: 447 El. E2 4746}, NIRF fig
M E3 B, et AN 132 4 1 (FLAG-Ub) ff

ERES] P53 B2, 1 P53 I FIRER I, M
M E B 08 S 9% EROZE 25 P i AR K ) “Hi 87
(Kl 6).
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2%, {H NIRF 154 P53 12 240 IE 2 O AR 175 Wi
Hb 5o k.
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Fig. 6 In vitro ubiquitination of P53 by NIRF
The in vitro ubiquitination reaction was performed as described in Section 2.5 with the indicated
combinations of GST-P53, E1 and E2-UbcH5a, FLAG-Ub, GST-NIRF. After completion of the
ubiquitination reaction, the products were subjected to SDS-PAGE followed by Western blotting
(WB) analysis. The blots were probed with anti-P53 antibody or anti-FLAG antibody.
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Studies on The Interactions Between NIRF and P53*
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Abstract HEK293 or HelLa cells were transfected by NIRF and, or P53, whole cell extracts and
immunoprecipitates were subjected to SDS-PAGE followed by Western blotting. GST pull-down was carried out
to identify the interactions between NIRF and P53. In vitro ubiquitination reaction was carried out to identify P53
ubquitinate by NIRF. The results suggested that NIRF could interact with P53 in vivo and in vitro. The results also
showed that NIRF could ubiquitinate P53 in wivo and in vitro. The results indicated that NIRF would be a new
negative regulator of P53.
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