Rapid Communications [ &ag55i

E%ﬂi% 541 vtk
Pro ess in Biochemistry and Biophysics
J 2013 40(4): 325~332

www.pibb.ac.cn

E3 iF1£ES RNF148 iz = VP& TSPAN15®

REHD B O
(O TP ERE B AE I ST, I gy, JEET 1001015 2 o ERMEBERF,  JEIE 100049)

T ALY A R0Z A0 G et S 52 20 R R O RN R B R A i R BT R AR R, 2 E - AW
PR X TR TR AR B SN G g S B 3 R O T S A M D RE AR AR RN, ARESUE R T — AN TheeR A, BE
RING SRR AER T 8% 4R 1 RNFL48117Z 24 e Dhae. itk . e JLPole . R BEHE B A B i s 06l ik
K45 5236 IE B . RNF148 5@1%5%[%El(tetraspamn)%i’ﬁjqﬂ’jl*/\ﬁﬁﬁ TSPANI15 A HAEH, B RNF148 7 LLyZ 24k I 14
fif TSPAN15. RNF148 [#] RING £ #5485, TSPANILS Bz ZA45™ HE 2 M 1] TSPANLS (¥ N i M 2% B 1) 21 178 2 e
A C iy 278 P TR AL NG E IR J5, RNF148 X Hyz ZAMFR L BRIk, TSPAN1S £t RNF148 iz # b J5 &% # K29
7B K63 i 232 F8E, HEM T2 TSPANLS M4 Bbff. ANTFSUIE B RNF148 15 472 ZIE BT LA ZE 4P f# TSPANI1S.

Ki#iE RNF148, TSPANIS, E3 &M, 22, VUESHEX & M (tetraspanin)

ZFRPES Q5 Q2

FCRZ AN 2 SR AL A B D R R Y
AR EEEA. Xy RAE 40 i
ABERR (U DNA &5, 40 0. g0
E NN RSV %r&fﬁﬁ—*?ﬂiy%qj%?ﬁii
Tl RO RA 2 T2 E TR,
AFRZ ZRIEE EL {4%%,:; a i’ﬁ@ E2 FliZ 2 H
E3. 7E8E iz 2 e mmmat #2 d, #5EH El
T IV R L 1 Cys BRIE 572 F 1 C i o

BEE LIVE AL AN B M2 3R, AR5 BBtz
FEBACY B2, ot E3 SRR RN E2,
HNFZENE2 BRBRYHEAD. £
M2 2 e, R B3 v TR A ik
PRz ZiER:, Bl B3 #ol btz 24b i i
A RBRE G, VF 2 RING BER 45 1 15 (really
interesting new gene) [ 4% [ 0T B AT E3 & H M1 1)
HE. RING #¥ 1 471 2 i 40~ 60 > 2 5E M 41 B

DOI: 10.3724/SP.J.1206.2013.00053

it 2 MR T, BT C-X2-C-X(9-39)-C-X(1-3)-
H-X (2-3)- (N/C/H)-X2-C-X (4-48)C-X2-C “ &% X 3%
FE7 RPIERRERRBERR 454419, N\ RNF148 JEPIf7 T
NS AR B RNF148 AL A

A RING FHRESHRAIE.  FAT RN L AR T e R
A B3 ALl TIRE. b 7 4kH] RNF148 [f1Zhfig, &
fITEEXS 7N RNF148 F1 A1 HEMI AN RNF128(gene
related to anergy in lymphocytes, GRAIL) ] 45 [ )it
JRHNEER, RIVEAT RING 45467 514 4 i [l
. RNF128 HufhE EL AT PA(protease-associated) 4 14

B, HEIN LR LAAE O B B - A SO A
* ER A7 ARG E L I(2008ZX10002-008) 7 BT H .

= OHTHEER .
Tel: 001-408-6097577, E-mail: jtang@ibp.ac.cn
Wk HH: 2013-02-01, 32 HMH: 2013-03-12



«326¢ EMEEEYYEHR

Prog. Biochem. Biophys. 2013; 40 (4)

J¥ . RNF148 [ iy 7 Bt th A PA &5 # 3k, & [
RNF128 —#ftl 2 T SR, RING giffr 1
LN B, RNFI128 J& E3 ¥ 4%M0F. 7F RNFI28 72
# A CD4OL Jf AL B AR 250 b, UEW] L PA 454y
B A 45 4 K Y CD40L 1) 75 1 ™. CD40L 4%
RNF128 2 A5 B2 S 30 T 40 B JCRe ) B Al
EN BN B FR S U CD4 T 40 i Hp # 3R Ik
RNF128, 4 RNF128 & A A e #l a5 11 i 4 e i
Ja, BIAE T 4 BEeE I AE S Ak, A SCERROE
RNF128 5 tetraspanin( VY85 4 1) K% 7 A AHE
fEHI®. Tetraspanin S5 73 A — /NP 1 40
T MG BN FLIE S SRR AN T A R
k. Tetraspanin 25 Z R AVl i, H1anE
B P R R SR LA B Sk A 1R S i
e M/MBEREE. IR R 2. (ks & Ak 5
hig. EHb LR Rt 2 RE I ShRE v T
tetraspanin 73 1 & —RAEH H LR 7370 DAY
AE 1 tetraspanin 43 T~ A CD9. CD63. CD81.
CD82. CDI151. CD37 1 CD53 %. %:T RNF148
5 RNF128 &5 # b B A AH UM, FRATIN A M
tetraspanin X% 43 1~ 1 i 1 1) RNF148 JE4) 1) 1] G
PEBCK.

1 MR57E

11wl
111 JSORIAAE A

SEU Al ) W LS W RIS AR R
pCl-neo, & H Promega /A ], 4 5256 75 2] 1
FIEBARIAT T &P tag INGE. ORI A HA/
pCI2 /™ HA I tag il &R IA7E H M EE C i),
Flag/pCI(2 1~ flag 1] tag il &2 IA7E H BT C
%), Myc/pCI(Myc ] tag fili & #k7E H K N
Uiy), RFP/pCI (RFP J3 1) il 5 3R IATE H 2L C
%), eGFP/pCI(eGFP J¥* ¥l fili-& ik 1E H ¥ 5 K (1)
C 525354 pCl-neo #IA HAK B 1 2K .

A TSPAN15 J2 RNF148 B [A, ¥ M40 i &
REH [1) RNA H1 [ 4% 5543 21 1) cDNA e A
RNF148: Fi#51%, 5 CGGCTAGCATGAGCT -
TCCTTAG 3'; FUE451#%, 5 GCGTCGACAG -
TTTTCAGGATGTC 3'; TSPANI5: Lyisgl ¥,
5" CGGCTAGCATGCCGCGCGGGGACTCG 3’ ;
N5, 5 GCGTCGACATTGGGGTAGCAC 3.

1.2 FZE.

Oy A SR AT 0 TR R ORI B
JIE K Bk Sk DNA [HCR 7 & 3 R AR AR AR A w5
Pyrobest 28 PRAITEN VIBE. ANTP. RNase 411
I, T #ARH T4 DNA JEREHEIN H TaKaRa 23w
1 NEB 7 ] ; PMSF. Aprotinin.
Pepstatin ¥ [ Sigma A #] F Invitrogen 2 ] ;
MGI132 iy H CalBiochem 7% @ ; DMEM.
Opti-MEM 4 4 Hyclone 7 H]; Protein A/G Beads
Iy H Santa Cruz 23 % ; ECL J&#) & (4 H GE
HealthCare /v ] ; MitoTracker Red. LysoTracker
Red. ER-Tracker Dye % 4 iy #% £ 4 ¥ 4 H
Molecular Probe 7 @] ; Myc $ii4&. Flag §ifk. HA
ik, FPUR IgG-HRP. B-tubulin Hp 4425 #41 H
sigma A7) ; “EPU IgG-FC B -HRP 4§ | Thermo
Scientific 2 H].

1.2 A&

1.2 40 M 5% % . KS62 41 il . HeLa 41 ffg F1
HEK293T 41l i HH & 46 10% FCS (fetal calf serum).
100 U/ml % % % M1 100 g/L %% % % ) DMEM
(Dulbecco's modified Eagle's medium)5 72 £ 37°C,
5% CO, 4l MUk FRAA R 5.

122 GERMSAE. F RNF148 5 258 741 261 £7.11)
PR ERT N L HAR, WHE AN
RNF148CS-HA/pCI. ¥ TSPANIS [¥] 55 21 47 A1 25
278 {7 Jf s MR Ak HE R AL AR AR, AN
TSPAN15K21-278R-Flag/pCIL. A5 A7 i B i 76 5
Yirk, LLEF A7 RNF148 Al TSPANIS (1) F0RL A A
B, 2 PCR 13 B SEAL M v By, T3 N AH MY 1)
pCI-HA #1 pCI-Flag 5440 55 53iF .

123 g

a. FuGENE HD #£#t,

5x10° /> HEK293T 48 Jfd i T EL 4% 60 mm [ 48
JaRiFRmrh, 2 12 h #5375, H FuGENE HD #%
BRI I A QL TR R 7.5 we, 36 h S EE T A
ARG

b. %%

K562 4 i g e 4 22 50 ml 2505 1x PBS
Pe2 . Sdi it EUs, TER 1000 rmin B0
5 min. 2x10° /™40 il 58 T 100 pl % % 43K 51
Amaxa Cell Line Nucleofector Kit V (Lonza, Basel,
Switzerland) 1. WG ILIRA PN GA 8 we UKL

Leupeptin.
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i, BRRG, BAZENTD. &I AMAXA
Nucleofector [ %5 FE)¥ 0 T-016 . % %% 5¢ 1%
Ji, I\ 800 wl Tl (¥ DMEM 4= 8 37 % (10%
FCS)HE &4, BA 15ml HOET, T 5
1000 r/min &> 5 min, #+ 3, A DMEM 4853
AR, T 48 LA R TR, it
A 2x10° NI / £L. 37°C, 5% CO, 40 s 3746
F59% 15 h Ja 40 S A .

1.2.4 20 M2 R0 G s SEUTVE (IP).

FHUKTIYA 1f) PBS P40 i 2 IR, Br 25k ¥ 1)
FEFRMNIME , F PBS I R4 7 IP 22 np
# (50 mmol/L Tris-HCI pH 7.4, 150 mmol/L NaCl,
1 mmol/L EDTA, 0.5% NP40, 5 mmol/L MgCl,)
DN & (1) 28 TR 7)(1 mmol/L PMSF, 1 mg/L
FIEEAK, 1 mg/L SEHVEEAK, 1 mg/L 15 B k),
SR TELHE N ) 40 35 7 0P (60 mm (85 3% I i
A 700 ), KRG FRILEY 5885 5 0K FJSCE 30 min
FRONRE. K A RS B 1.5 ml IR B0
H1, 4°C 12 000 r/min 5.0 15 min. W 35 24 6%
W, HUH 40wl A R 4 40 M 2 A8 RE S (whole cell
lysis, input). | NHZ 650 wl 2L H NN IE =
PR RO TR 41 ML 60mm 35 5% LI SR
AT pg Hifk), 4CIERFE 1 h. A 10 ul
protein A/G Beads, 4C ol VK IR GHIFE 40 min.
4°C 3000 r/min 250> 3 min W 4E protein A/G Beads,
PR B S — R0 1 i (AT DAURE RSN TP FRIREC%).
F TP 22 ph R V% Beads & /> 4 Ik, HEIR 1 ml.
BB G — IR EL I B, IMAIE R 1P il
(— M 40 W) FE B Beads. JIAIE R 1) SxAF 22 pf
W, 100C £ 5 min, SDS-PAGE Hiyk, & &
T-20C {if.

AT Z AR DU I, A% 20 Jf 57K 40 i 5
MG132 (10 pmol/L) T~ 37°C 4l fu 55 F= M N ¥ & 4 h.
Z4 M@ BT 2% vh W A TSE 2% ¥ (50 mmol/L
Tris-HCl pH 8.0, 150 mmol/L NaCl, 1 mmol/L
EDTA, protease inhibitor cocktail). 5 fi# 17 41 iy FH
0.5% SDS, 100°C Jii# 10 min LT KT RNF 43+
SR EAER, 255 AR R R 2
4 0.1% SDS [¥] TSE ZErP i H 3T 1P 525
1.2.5 & [ U E1 28 (Western bloting).  FH UK 7l ¥4 11
PBS JE41 M8 2 ¥X. 4T TSE 2% ¥ (50 mmol/L

Tris-HCl pH 8.0, 150 mmol/L NaCl, 1 mmol/L
EDTA, protease inhibitor cocktail) #1 Z4fi#. K ik
B 30 min R, KA AR 2] 1.5 ml
FIELE R, 4°C 12 000 r/min 250 15 min. W 4E
IERARA, IMNIE R SxFE P, 100°C &
FE 5 min, 10% SDS-PAGE Hiyk. HEE K 10%]8 i
Wik B P A L h, IS R —PT, =i 1 h.
EBr—PU, 7ERRIKR L 10~20 ml TBST W IR UL
JIE 3 Ykx10 min, JIA 1: 10 000 HRP ¥xid (1 —Ft,
FWIFE 1h, B9, EREIKE 10~20 ml
TBST %% 7 Ve 3 ¥Xx10 min. B ECL K4
SO, B X OGR4

1.2.6  ZHJRAS 0 gL i, S rhou L4 i g (L ki
PR SRR 5 9 ) 1 B 44K | Molecular Probe
AFIRER, SER AR AR R AT

2 & R

2.1 E3 %%l RNF148 A 5 tetraspanin 3 i% ¥
&9 TSPAN15 8 E{ER

E.%1 RNF128 5 tetraspanin Z ik 7 1A A HAE
RO, ST $%] RNF148 [ IhfE, HRHE RNF148 5
RNF128 [1) RING Z5#445 73% [FI9a (K 1), &A1
A M tetraspanin Z5 53 97k 1) RNF148 JiK4)
PIrTRetE RO, AT 1EkE T T B 4 B nl gkl
ff) tetraspanin X J% [f] 73 1 Wi : CD37. CD82.
CD53. TSPANI13 ( fij #% TS13, X % NET-6).
TSPANI1S5 (& #% TS15, M 4 NET-7). TSPAN3 Al
TSPAN32 %%, 4iFK TSPANs. [d] I} # & T RFP-
IRES-TSPANs-EGFP/pCI # /4, {#1iX %% TSPANS [1)
C s A SR (e . A AEN— A%
NS, 4 H 45 RFP -IRES- TSPANs-EGFP/pCI
WAREENAN IS, BT IRES JPHfF4E, RFP 5
TSPANs-GFP 43437 #1%, GFP/RFP j&— AN Efh.
U S A # Y RFP -IRES- TSPANs-EGFP/pCI i [] i}
EYe—ANBERR Mt TSPANS (1) E3 i #% M, GFP/RFP
PEAE S TR, fRubsese, # RNF148 A i
RNF128 43 % 5 RFP -IRES- TSPANs-EGFP/pCI #;
PARILEE N K562 405, FH i X 40 i A5G & s A 4t
JH ) & 0, ¢ Ol 5 A0 15 S8 O iR BE I LE A, 2R
RNF148 41 1) Lb fE Lo B4l 3 B 41 (1
TSPANSs # RNF148 &A1 Al fe kK.
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Human RNF128 CAVGIELYKPNDEVRILTC {HKTICMDPWLLEHRTIOPMCK
Human RNF148 CVVICFDTYKP@DVVRILTC HKACIEDPWLLAHRT|GPMCK

Fig. 1 Sequence alignment of human RNF128 and RNF148 RING domains

Conserved residues required for zinc binding are boxed.

MR IR [ 45 5 T LB HEM HY RNF148 1)
M) fiE & TSPANITS(K 2). 4 T #f % TSPANSs Al
RNF148 & 5 H M B AEH, FATH TSPANs 5
RNF 148 i 4% 2 Feiie (IP) 2%y, HIHE HEK293T 4l
Jf 7 3k % 75 RNF148-HA/PCI FIl TSPANs-Flag/PCI
Jitki, H Flag /N EURPTRIZDIIE TSPANs, H HA
N LR PUARCER 1 5B 725 (Western blot).  J# i IP 5K
B, HE—10E TSPANLS FI RNF148 H A HAER,
g5 R LK 3a. A 3a Hu] i RNF148 #i1 TSPAN1S

e HEK293T 4l 5, 6% o5 TSPANIS 1 7 1

HRORL I 2] RNF148 BHPE 4%, 11 H TSPANIS [f14E
H = &0 T2 34k PCI-HA 1 TSPAN15 $L4# )5

TSPAN15 KA &=,

IS
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Geom. Mean ratio of GFP/RFP

Fig. 2 Screening the substrate of RNF148 by FACS
Several TSPANs genes were cloned into RFP -IRES- TSPANs-EGFP/
pCI vector and transiently co-transfected into K562 cell line together
with RNF148 or RNF128 plasmid. The ratio of Geom. Mean of
TSPANSs-EGFP to that of RFP was calculated. (J: RNF148; [O0: RNF128.

(a) (b)
PCI-HA + + - - RNF148-GFP ER Tracker Merge
PCI-Flag + -+
RNF148-HA - - + o+
TSPANI15-Flag -+ -+

(c) TSPANI15-GFP  ER Tracker Merge

- (d) TSPANI15-GFP RNF148-RFP Merge
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Fig. 3 Interaction between RNF148 and TSPAN1S5 in mammalian cells
(a) HEK293T cells were co-transfected with expression constructs for both HA-tagged human RNF148 and Flag-tagged human TSPANI15 or empty

IP: Flag
IB: HA

IP: Flag .

IB: Flag

IB: HA

Whole cell lysis

vectors as control. Cell lysates were immunoprecipitated (IP) with anti-Flag and protein A/G agrose beads and immunoblotted (IB) with anti-HA and
anti-Flag. (b, ¢) Subcellular localizations of RNF148-GFP/pCI or of TSPAN15-GFP/pCI in 24 h post-transfected HeLa cells stained with ER-Tracker

Red for 30 min and analyzed by confocal microscopy. (d) Co-localization of transfected RNF148-RFP/pCI and TSPAN15-GFP/pCI in HeLa cells 24 h
post-transfection.
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T WE9T RNF148 F1 TSPAN15 76 41 i N 1) &
A Lh K = 3 1 35 5E 7, 3R AT RNF148 &
TSPANI1S5 1) C Uil A 9¢ i Rk . LR AR S
B 25 WK W (K 3b, ¢), RNF148 & A7 4E 4 i M .
TSPAN15-GFP 7E41 M A7 K ik, 76 N i 9
WA e . 2 3d i, RNF148 F1 TSPAN1S
FIE AL, HAAL T4 B SR 1, RNF148 Fi
TSPANIS5 [P E A7 A RCR I3 AT
2.2 RNF148 AJLAPERE TSPANI1S

M 3 5 9% FL e iE (1 3a) 45 A, RNF148 Af
DAF%fi# TSPANLS. A T #E— Dk iX Fl b5 f# 2 75
e ERYE, £E HEK293T 4 o 46 4L 7 W s i
% [f) RNF148-HA/PCI Jii ¥i J i€ & ) TSPANI15-
Flag/PCI Jithi 7, RNF148 %} TSPANI15EE (15 ke &
PERIRZ M A] DL TS5 25 R (K 4).

RNFI148-HA - 0 04 08 12 l6pg
TSPANI15-Flag - + + + + +

IB: Flag
-—=
IB: HA
— . ‘; "
IB: B-tublin ’

Fig. 4 RNF148 down-regulates TSPAN15
HEK 293T cells were transfected with 0.4 pg of TSPAN15-Flag/pCI and
RNF148-HA/pCI at 0, 0.4, 0.8, 1.2 and 1.6 pg (empty HA vector was
added for a total of 1.6 pg of total HA plasmid for each transfection).
Cell lysates were separated by SDS-PAGE and blotted with the indicated

antibodies.

24 RNF148 W5 AT, TSPANI15 ¥ #4 T fa
SE T AN Y B A% . RNF148 1] LLF%fi# TSPAN1S, 1M
RNF148 & 1 458§ H A5 RING &5y peiE, x4

AT RNF148 3 1] fgid ik iz # 4k TSPAN1S JE i
R
2.3 RNF148 £5 TSPAN15 M5 iz &L 11

b T Ky RNF148 % TSPANI15 f#92 24k, &
#9271 RNF148-HA/PCI. TSPANI5-Flag/PCI.
Myc-Ub K& % H 25 AR 41 B (1 K U TSPANTS 12 %
etk &, WK Sa i, 523804k HA AL, 76
YL RNF148 J7, TSPANI5 [#72 246 B &3 hn.
TE4 20 Mo 24, 24 RNF148 5 TSPANLS 3t4%
#eJ5, RNF148 /b v Browsb, 17 TSPAN1S (1) 4%
KA B, Adk—2uE B TSPANLS iz #1465
RNF148 ] RING 4 ¥ Uy fig B # 1 X, ¥
RNF148CS-HA /3 %1 3¢ B N PCI 34k, @& A4
RNF148CS-HA/pCI Jiiki. M E Sb Hf 22 Pl Ay %1,
RNF148CS-HA/pCI 5 TSPANI15-Flag/pCI L4 J5 ,
AL TSPANLS 2727 A0S GEATIF 44—
H—50). MK Sb A E R A MG132(5E A
BiE R0 R ) — 41 40 L B, 5 RNF148 3L %%
TSPANIS5 1) 272 A (O L 1) — 51 )iz A ok
I MG132(Zc MBI el — 51— 2 B A5 . 0 BEAHRY (1)
TSPANIS ({5, W LLUA LA BZ1RT RNF148CS-
HA/pCI 41 [f] TSPAN15 %5 (1 & #F &= T RNF148-
HA/pCI 4.

ZEIE 16 NEIERAUR N FEA, AY
AT ARG AT 25, AT LS IR S FoAhz )
TR E B2 #5E. BAME T IR Wz %
AR SR TR, BSEAR 14T : Myc-UbK48R/PCI,
Myc-UbK63R/PCI.  Myc-UbK29R/PCI, ¥ % 4% [
4 : Myc-UbK48 63R/PCI. Myc-UbK29 48R/PCI.
Myc-UbK29 63R/PCI. M K 5c &% R wf 41,
TSPANI5 [ iz # 1k 7 Myc-UbK63R/PCI.
Myc-UbK29R/PCI J¢ Hifidk = /M2 35 M S AR i bir e 15
I L5 A R A L AT

ZF Iy TS SRR 1 s R ik 2 L
h T HE I TSPANLS 2402 ZAL LI 5 11
T, KL N R B 21 AL TR AN C iy 278
RIS ARG 2R, TURLfi 444 TSPAN15K21,
278R-Flag/pCI. M & 5d &5 Ha] & H, AERAD
TSPAN1S5 A BE N i fl C 3 AN AT fig iz 54007 A
J5 . BB RNF148 72 = fb ¥ F2 B2 5 By A4 2
TSPANI1S5 AHLGA Friskss, (H A8 RSl
Eio, VLR TSPANILS ik A7 HAAT £ m] LAz 21k,
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a (b)

@ HA vector + o+ - o+ = - MG132
Flag vector + - o+ - o+ - HA vector + - - + - -
Myc vector + + + - - - RNF148-HA -+ - - 4+ -
TSPANlSFlag -+ -+ - 4+ RNF148CS-HA - - + - - 4
RNF148-HA - 4+ - o+ o+ TSPANI15-Flag + + + + 4+ +
Myc-Ub -+ o+ 4+ Myc-Ub + o+ o+ + o+

IP: Flag
IP: Flag IB: Myc
IB: Myc
IP: Flag
IP: Flag .
IB: HA
Whole cell lysis
Whole cell lysis
c
© TSPANI15-Flag @

HA vector + - - - - - - -

RNF148-HA -+ + + + + + o+ HA vector + -+ -

Myc-Ub -+ - - - - - - RNF148-HA -+ - +

Myc-UbK48R - -+ - - - - - TSPANI15-Flag + + - -

Myc-UbK63R - - -+ - - - - TSPANI15K21,278R-Flag - - + +

Myc-UbK29 - - - -+ - - Myc-Ub + o+ o+ o+

Myc-UbK48,63R - - - - - + - -

Myc-UbK29,48R - - - - - - 4+ -

Myc-UbK29, 63R

IP: Flag
IB: Myc
IP: Flag
IB: Myc
IP: Flag
IB: Flag
IP: Flag
IB: Flag IB: HA
Whole cell lysis
IB: HA
Whole cell lysis

Fig. 5 RNF148 ubiquitination requires the RING domain and results in TSPAN1S5 degradation

(a) Following transfection with RNF148-HA/pCI or HA/pCI; TSPAN15-Flag/pCl, or vector alone; and Myc-tagged ubiquitin (Ub), HEK293T cells were
incubated with MG132 for 4 h prior to lysis to enrich for ubiquitinated proteins. Cell lysates were immunoprecipitated (IP) with anti-Flag and protein
A/G beads and immunoblotted (IB) with anti-Myc and anti-HA. (b) Left: HEK293T cells were transfected with RNF148-HA/pCI, RNF148CS-HA/pCl,
or vector alone constructs; TSPAN15-Flag/pCl; and myc-tagged ubiquitin. Right: transfected HEK293T cells were incubated with MG132 for 4h prior
to lysis to enrich for ubiquitinated proteins. Cell lysates were denatured in SDS, diluted in lysis buffer. Cell lysates were immunoprecipitated (IP) with
anti-flag and protein A/G agrose beads, and immunoblotted (IB) with anti-myc and anti- HA. (¢) HEK293T cells were transfected with RNF148-HA/pCI
or vector alone, TSPAN15-Flag/pCI, and either Myc-tagged wild-type ubiquitin (Ub), K48R ubiquitin, K63R, K29R, K48, 63R, K29, 48R, or K29, 63R
ubiquitin. Cell lysates were denatured in SDS, diluted in lysis buffer, immunoprecipitated (IP) with anti-flag and protein A/G agrose beads, and
immunoblotted (IB) with anti-myc and anti- HA. (d) HEK293T cells were transfected with either RNF148-HA/pCI or vector alone, Flag-tagged
TSPANIS or TSPAN15K21, 278R, and Myc-tagged ubiquitin (Ub). Cell lysates were denatured in SDS, immunoprecipitated (IP) with anti-flag and
protein A/G agrose beads, and immunoblotted (IB) with anti-myc and anti- HA.

‘ \ A AEARIG A, RATTIE W] RNF148 S H A7 5 ik
3 i iR SEFN B3 SEBEME. I IP Sl . LIRS E R
Sk R LA I L R B3 R e VRBERBREMOBRE AR S B (4 3, )0 UE T RNF148 &



2013; 40 (4)

T, %: E3 EEEE RNF148 ;2 & (L &% TSPAN1S

*331-

TSPANI15 f #H H £ H, H RNF148 w1 DL B¥ fi#
TSPAN15. X} TSPANI15 ¥ B fift /& % 5 RNF148
ff) B3 MG D) REAT 05 ? 454 TSPANIS 2 %Ak
(Kl 5 a~d)fil IP SE5 25 B (8] 3a) &2 RNF148 X}
TSPANS FEfif(E 4) 45 R, FA T A TSPANIS [#)
B fift 5 RNF148 X 72 2 10 18 i JE % AH % .
RNF148 [#] RING 45 i #5845 J5, TSPANIS [Fiz %
32 B B (K Sb M ), BB RNF148 (£
RING &3 e Ho & 1 B3 SRR T RE 1Y) T B 454y,
RNF 148 24 E3 #4l n] A2 #40F#fi# TSPANIS.
MG 132 1k 8 A BARIIEI I 4 h 5 (] 5b
A ), TSPANIS 122 #4074 B8, BIE
Z T AN MGI132 41, $#&7% TSPAN15 4 7] G ik
HABEARREE. BEAh, {E TSPANIS 43 FIIEE 4 A4
PE X AT Y-X-X-d F5 1iE ¥ 1% 24 % 55 P Y-L-W-L,
A LT H1 1) TSPANSs 4> T4 7] fig £ Clathrin-
RN IR AR (W1 AP-1 BE AP-3 i 5 (1 5 &Rk
W N IRR), BN AR E RS, TSPANIS 7
T & E Clathrin- HOBUT) N R IB AR N 7 20T
2 BT AT A R M R R e . &5
4K 3d 455 24 RNF148 5 TSPAN15 JL g fir
I, A SR EA LG I, SR T A
e WA TP B A MG132 B T1E N
BRI AN, 3T DA B AR o e
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E3 Ligase RNF148 Ubiquitinates and Down-regulates TSPAN15"

SUO Ta-Lin"?, TANG Jie"™
(" Center for Infection and Immunity, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China;
? University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Ubiquitination plays very important roles in regulating protein degradation and transportation. Many
RING finger proteins act as E3 ligase in these processes. A new type [ transmembrane protein with unknown
function, named RNF148 was studied. A RFP -IRES- TSPANs-EGFP/pCI vector was constructed to screen the
substrate of RNF148. By using FACS, co-IP and confocal test, RNF148 was identified to interact with TSPANI15
which belongs to a tetraspanin family. RNF148 could down-regulate TSPANI1S5 by its E3 ligase activity. The RING
domain of RNF148 was a key structure of its ubiquitin-ligase activity and was required for the poly-ubiquitination
of TSPAN15. The mutation of Lys-21 and Lys-278 to arginine in the cytosolic fragment of TSPAN15 led to low
ubiquitination density compared with the wild-type. RNF148-mediated ubiquitination promoted proteasomal
degradation and downregulation of TSPANI1S5 via Lys-29 linkages. RNF148 also ubiquitinated TSPANI1S5 via
generating Lys-63 polymerize ubiquitin molecules. These findings demonstrate for the first time that RNF148 is a
RING finger ubiquitin E3 ligase and TSPANIS is one of its substrates.
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