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—F MG53 R4 K HRT LM

B

(YL HEIT AT T SR LREBR T R AR, TR MGS3 RAAALE RS O [
I, 3SR T RRE RO RS ShAIA) MGS3 B ok ) R B 0 R BE & KRB0 MBRE. B IR
HACH 5 5 S aEH

HEEA

MG33 2B HUEE FHEM mitsugumins3, HF MG53;80 TRIM72. mitsugumin53
(MG53), 2T LR tripartite motif family (TRIM)FKBEE [ GEAKKE A% & M
MY E K, AP AIFRAS RING, B-BOX, Fids#hgstais. e 13LmE A&l oA il %
FAEFIBT b, X g H B0 Fohnid DUMERRAR ), MGS3 2 —Fhai Hu fEAE S L) 241
JFB Y o

LB 7N TS 1R, MGS3 VRYT H A0 R 5 ) PR U R h 8 B B 52 O B W A i
WS A% . MGS3 BERE X O P AL ORFPE R, AR Bl T LU S I MGS3 95 BARY
OB A, MGS3 RIS F/EE AR ZRIEHAA — KA H AR, MGS3 SHM
WP DR IR, S5RBER FHRP. B BRI A, il MG53
CEARYOAERIFTI, FEA E R RHRU. AERERTRE RN SR . IR ML A BT S50 i LA B
WaE it 32— A 8, BARA R RIEE.

KHIA

AR B MF MGS3 [F9AB4K, ) MGS3 F EEH N 55 RING 58058 7 Dt E %
HHAE DA B AN LU R R R S AE g AR M EE R (Bl &) 1 MGS3
KA . 1% MGS3 8RR ARG ORI R, 84T FBEEA ORI SR MGS3 Fi
A RN A B 5 B BERE. BB AR I 4 S A S R VE T

MGS3 gl nbL = R E A, st R AT LB L3 i1 MGS3 i35 B AR OER5 .
2R, MGS3 & BRI INAE RO IE R RS, S50 B S RHGL. TERE. BRI A
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BER AT . AR U MGS3 ZERYLORERIRIN, fha B 2000, JERE. BRI AMCH 265
WOREE . IR MGS3 B AE R DR T AR D R H AR, A PIFEIT KRR
AR, HEEARES MGS3 BB PR, AT ERI. . BRI
RV o2 A e S B 1 P 3R F (R AT RO RS Eh R, (AN PEREAH I R T

AR AR T —Fh MGS3 AR, % MGS3 RARA A MGS53 I N #iff) RING &5 944 7 4>
VISR AT — AN A BB A LU L R B R A R R R 1% T A
RS 5 ) AE RING S5A93 50 14 1T 58 17 AL si 36 29 Rsd 25 34 firds 50 37 st
HY 53 frsi. B 56 A s,

EIRIX 7 AR EREDE MGS3 1) RING FHXMEEA A, M RING FEKOZ AT
E3 VEHEREETE . BRI AR TR & AT, HERE. BE RO A SR SR SR s LB
AR, PRI R B AGERE T 3K 7 A R E BRI A TR 4

SR FESAE, % 7 A PRERAAEE A EE PSR LR A S R A AR
LM AREIS BACK B RO H A R

AR BHALR L3R MGS3 R SRR LR O A B, FREEE G MGS3 Bl KA ) Inf
FEATIRBR B AR PT JERE . BRIRB AR SR B AE B RIEN, HAORE ORIV JIA AT 3500

FIRI MGS3 5884k, PRI E R AN ER . HER. SR, walk. 5+
SRR AR, KNER. AER. ERER. ki, ERNEERANER. TER.
SOEE . WERR. SERAFTEAR. Bk, R EEBRINER.

2 F3R MGS3 RAR AR R N Z R AT, Irid ) MG53 RAZ 3% 3 MG53C14A,
MGS3C17A. MGS3C29A . MG53C34A. MG53C37A. MG53C53A « MG53C56A H HIHE—,

AR PR MGS3 AR, HIFFIR B aFE R KEND . KEFN .

Foorb AR 50 % A B 2R BF A B D B MGS3(TRIM72)mRNA ] NCBI % %5 -
NM_001079932.3. HAhFHInTik H,

AZE: mRNA :NM_001008274.3 MM ZEIEEEF51: NP_001008275.2;

Kil: mRNA: NM_001077675.1 M NEFEE F41: NP_001071143.1;

- mRNA:XM_001112866.2 FHN S FEER)T51: XP 001112866.1;

HANN G BR-T B2 004 P31, 65 BT AR AT MGS3 MR RS, Bl LIE5)
LR AT B MGS3 S48k

AL SR, AR WIS AL MGS3 A, 100 MGS3 8 I RASK, %58 N
4t RING TR S 14 7 LR, B, MGS3 HE0 N 4 RING TS A4

2



10

30

WO 2014/114184 PCT/CN2014/000078

VAU B PN SRR B RS R AR B MGS3 JRARA, Wi T MGS3 S i R AL
SE 140, BOTAAZ KN RRMAE 14 A7, R UL, AR MGS3 KA MGS3C14A.

Wid KEKIBHI, KM S, MG53 A% 14 (74810 CCERERD, & MG53
SRR FHGT FERERURE R BT L 10, B, 58 14 {7 C AL MGS3 (MGS3CI4A) ANfE
UM BT, JERE. BRI AR 4551 - 170 MGS3C14A ISR RESE CRY Lo ULH I 1) 453
07 CRHF sk 38 3 Fi v A r] 52 19 s B0 B0 AB 8 S RFIX — R R0, a2 i MG53C14A HEWSTE
ANG] R EHRAT. SERERE R SRR SRR T, T ORI IRE. RIER KW A
PRBME TR A RUE. FETE, XUEHBR AR AR YR )T
DA b, DR AEACTR st R AR W F G038 P 1) Sl B0 B4t 1) HoAAR SO o

PUR &4y, AKRBINER NS, KR MGS3 7348k, TR BB E: AR
IR L AEAALR A (GRERR), &l i 8 Fil it M R b, #ant el
M. SR, WERR. BRI TER, MRS MG53 R G A B # Kyt 8
B BRI AR R SRS RIME RS RR T, AT ORI IR RBCR . T RIRITIE, L
LL A s LI S, FABAEMAE AR R AR T 5 AR, FEREAHEER .

MG33 4 TRIM ZJE (The superfamily of tripartite motif-containing proteins) /% JLH
AR, BHEAKBERAAR, ©REEREURLCHTIRIE. YIRS, (i
RLLILH MGS3 BEWAE A — R4t B A2t A B O B 5, )it Ae 8 Y 40 i A /iR
(M iz A B LA R FE A s S AME QL MGS3 Bl i /3 Caveolin-3 5 PIBK (44T,
WA TR KB % (reperfusion injury salvage kinase pathway, RISK pathway), #ifj7tC»
Ui i AR B PR HE R AR DR . AR W N IBIE ST, R SR D s ] LA A

WREZ B BB B B ARBUN R A R R R
oD, R EERIFI, KRR MGS3 S &HAINRS B3 EERNTE
%) RING itk (o arnfi RING T8 X380, B-box #5858, Coiled-coil 45K 1 SPRY 45
PSR . N MGS3 EERIFHI T oG, Ff RING MR ANST B3 2 &
ERFEPEG A5 AEG TIE, R A RE MGS3 1 B3 32 R SRS HESE RING 4. RING
EFEON TR R S R TR A AN S REIR T IO S BVE R, EEF R BN B MGS3 SRR TR
FPURZIE R, R 4ERE RING Z5038, B3 72 Z I S YRR S8 FfE . TR R AMIE T
WASITHE TS MGS3 19 E3 72 G HM RS R, A REEK RING 45500 MGS3
(ARING-MGS3), 75— 2575158 VUL A 4 AR I MGS3 (C14A-MGS53). Y
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LI AN AR vh 55 TE# ( MGS3 % IRST 12 BRI sgmint, RILHA IFH 1 MG53 GEMAT
W Z FAR I FE 2 AA (IR) RS ZEZH)IEY 1 (JRS1), ARING 2 C14A #EAH 51X )
fie. XARSEAIUEY] MGS3 () RING S5, Feal 2L R ¢ o) BT DUA AR, X1
MGS3 #ifl IR FIVIRST Z R DB FHF K. 5 Cl14A-MGS3 ML, ARING-MG53 . fels (k4P
AT IO I F S, ARING-MGS3 PO BRI, AT BRI

TR IRANEIE RG] FE R A MGS3 765 8 UM & AP0 R fEE T TIRA

HE A AR BT EOCR s - PR R W BT

ik PR MGS3 BUIR FIIRST REMELE MGS3 SUid# LR & 45 S P iR &
ST MGS3 ¥Z FAGHT IR A1 IRST M EARBEM& e, KT TS, fE C2C12 L b op
I RIS I HE G MGS3 R EMA R, ERTAT S EGESHEE. a8 R, HA
NEMEAR IR FIIRST HIIEH MGS53 4 REMBAVBIBE R 245 5l Bk, 1Mok B3 2 M LN
WA TR, JUH S CL4A, BIE VA —ANEIERRRAR, AN RRAT A HAHBE & 245 55 M fE.

WEAE B, AR FINREFC IR A RIS L. 0, WLAKE RS MGS3 S
AL FZARDT. B BRI SRS e R A R B RN, S5, SRRk
AR O ACEUERE T MGS3 & IR AVIRST ) E3 2 #30Rf, el iz 8- Rsasse b
UL IR A0 IRST, I LR & EHRPURA T L5, B 5 DAL B 5 44K
PL R UIERE . BERB UG SRS AERIR A . S, T DUR I — D DGR AL

B3 2 LB P B0z B4 ROV IME— AT R Ay . %A Sz R E R AL S WA, B3
wfor AP KK : 7% RING (really interesting new gene) &5 #.#4#) E3 #15 HECT (homologous to
E6-associated protein C terminus) Z5MJ38(/¢] E3. A& R0 536802 1) B2 MR 1454, %
A HEHRBREA b SRR RN B2 BB A HECT M — AR ams SR
s L PR BB ANZ R B0 b 12 8 76 D 2UERALG. P AiRT 7 Dl
MR, W AORWIE R 7 AR, IXEesR ST DA I A LS i M. 2t
JURCES T I, 2 RBEE S, REEE B TRE “hric” RS, AN, 1 48 £
BN SEARZRERSBEN FURE AL E AR5 559, 1h 63 A
WA 3 &5 5 PRI RS A AN A S bR AR P SRREA T A SRR AR . AR, X W Tk

HATRE AR 2 RS E FUREE 24541 (Ubiquitin-binding domains, UBDs) [{]
T PO T 268 BRABEIA, 222907 BAURRIT B4 F, BAPKIE. BEATRIFHIIA
Wik, fERZEIRRFERRTTH, AMCEREAN T I 252 M0 RRg5g8), 1
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IR/IRSs-PI3K-Akt M E%: R0, XT38t s S A R AR TG AT 50 H g 2Ky
MR 2 o TR AAR B AERMIP LB R I, FERR S (S AT, BRET Iz mkiicig
P LAAL, S T BRI 5 AT S S e JE 1 K R I S SRR 9 T I 40
B, AT TR A B B AR B A B R AL oSS, IR R IRST 7EHR SRR FR AL 1% et 524
BN, FAAEREOTERN M. HBESE, A4 X IRSs MEAFEMAE T 2Lk
Bl Hetn, SOCS1/3 B4 culling-RING K72 RS HR M ECH) 00 70 -1, JBad 55 IRST #1IRS2
4, T eI BRI R AT XORIE SOCSs G/ 2 P I SE A 1 AU RIEC N 4
W, g5 ORI R B B R A, AT U AR T PR R S5 B A,
11 44 A AAE R 7E R S R R A bl T BB . Rtz 4h, WA LR R B A A A 20
A Akt B3 or Tl BERCA UPS (R#EAR, A A I A A T 55 1 21 27 W A OB 54
SRR B S R HCHU A IR B RARHLE], R AVIRA Frilt DR

fim &2, ARUEHEZABEIRA R, 8517 MGS3 S RAKE, A MGS3 &
[IEE N 3 RING S5 R380 7 28 BEEURE - AR — AN sl BN A DL B2 R A
MRS AR IR 1% MGS3 B R MGS3C14A . MGS3C17A . MGS3C29A \MGS3C34A.,
MG353C37AMG33C53A \MGS53C56A HAT —, AR BRI MGS3 AR MGS3C14A.

AKRARBET —Fh MGS3 HTTRABARMTARIE, S HiEA T, BN SR A AL
PR MGS3 ORI PP T8 AR, B RIFTR 1Y MGS3 AR 1SS ki
A4 24 vl Y Easy Mutagenesis System.

B, L SO E SR R R R A E AR A (e R AR &AW Easy
Mutagenesis System) PP MGS3 FoRi KV R4, 15305 14 719 aa
A A AF AR B RERR I MGS3 8B RTkT s kAR M 2 S W g SRR, BT 7 350 14 47
VIR K AL g IR R I MG5S3 BFIRABE, % MGS3 i RN MGS3C4A.

AR, ORI T e IR T E R S AR SRR S s R

oA AR s R R 98, A Tk B, FIREAF 2] T MGS3C14G, MG53C14L. MGS3C14P,
MG33C14V. MG53C14l,

CEACK IR ARSI, I 1 20 7RI A P R

CO R o751, A b RISy B R 0 FRK D 18-27bp;

(20 BARpRA R CBF 400 MGS3 Bkl VB WS, (1§ H] DNA SO, M Seikse i
FIREAT PCR B8, RN 4 B I B e v ik 5852

(3> A A] Dpnl BEAT B )8 403 PCR 74
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(4) $EAL KIFT B2 A9 TOP10, Bl /ESZ4A TOP10, MIAALELG () PCR /4,
UK LSERT, N LB, ST, VECEHUME LB PR, B SR, PRECTAR RSB, DNA Y
Rl B G R g B, 133 MG53 A UK 5Tk

(5) ik MG53 A4 TR E i R ScreenFectA 4 4L 4 it 7 2UAR 18 MGS53 RAZ k.

ScreenFectA (Incella) & FiNVIRFI S, — MRS & BLE AT 1% V2 FH B BT A iR AR i

TR A AR Incella 22 7] 1] ScreenFect®A transfection reagent #1+ ScreenFect Dilution

Buffer.
JRER (1) PR E BRI 20bp.
19 AR Sl b, S T 443 Flag-C14A MGS3 Jitki, 7F Flag-MGS3 Jitk Al 12,

FIA QuikChange 11 A Z8AR KA, 3 MGS3 ZIERRIT 90 i1 25 -1 DUAT Y- It 2l A8 A 24
FEAR IR Rk s, IR R &
1o RS, A B RIS I AT R, IR L E B X 18~27bp.

2. URF R AR JFRL 200ng 15 W BIAR , {3 & (R 3T DNA R &b, JIF R R 5111 PCR
SREE S BRI IR SRR S
PCR SN 442 R -

95°C 10min (4344

95°C 30sec (F8)

55°C 30sec () 20 Cyeles (HI, 20 MEH)

72°C 3.5sec (Fb)

72°C Smin (450

4°CHold (#i4¥)

3. K Dpnl #ATEEY) S WAL B PCR 7 49), W40 £ 1 R : 10ul PCR 7“4 1ul Dpnl,
37°CAbFR I

4. ¥R B A4 i TOP10: @& -2 A& TOP10, MIAKEEEEIY PCR 74, I
VK FRETT 30 20fd, 42°CHGRIEL 60 ¥, N LB, 37°CHETT 45 205F. REYHilE LB Y.
37°CIE AR FR 16 /M.

S PRECERR EHTBET, DNA SRR R A 5 5.

2% : Stratagene [fJ QuikChange Site-directed Mutagenesis kit /L 5{ 425 4 2> 1] Easy Mutagenesis Svstem,
BT 15T 2 W B AN AR httpi//www.transgen.com.cn/uploadfile/201111/2011110916135773 1.pdf.

A MGS3 8 R 1 08 7 BT 2 08 A8 b st A S A I Rasy


http://www.transgen.com.cn/uploadfile/201111/20111109161357731.pdf
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Mutagenesis System GRFUE) (A, HXTRAR 0k /riEFUE R A TR A BT L.

AR WIRIRAE T _FiR M MGS3 S8R (B MGS3 BB R) 754 1097 O LN it 4
AR IBI H 25 ) P R i

IR MGS3 SRABRRI TS, Horb AR 7R T O LR 35349 1R 29 4058 5 ¥R T 7 /7R L
Bl PREE BT BB 25 R B A LR LA s LR, Lo
B/ REREBUG . O UEIE, O R OERN . O AER S EI 25

AR HIRAE T MG53 58481 ) MG53C14A B, HI, MGS3C14A Fidl #7139 7 Ll
Dyl WU 25 R (G %

KT MGS3 EVRIT DR A O T N A, PARLALIG /T O UGt . §ERRETTE
P07 BT B R IR, BT 2 I 20091024 1451.3 73 )10 245 25 50638 40 R S 36 7 VR sk 36 5040

AL A e K MGS3 B MGS3C14A, FR AR BRAS LR 1RO LR 57 7 AR AR 4

A WIS TR S MGS3 RARE, s MGS3 SRR EL, 8 MG53 RAKETT,

AP IR N, R B SR ARBUE TN 2 BOREIRAK 3 2 AU SR AG I AR A BRI R o
IR B BRIV FBE 1 AR5 e AR R b 7 70-90%, 48 4 A TR LB IR & SRR BT SLARB LIS
AR D> . AR T SR euE s, e U, ARV R PR mitsugumind3
CHPAR B FTIE ) MGS3) M3 TR RZE (IR) MBS REZARY 1 RS [HFEH.
Y MGS3 B, SR DU S ZHEHT. IERE. E R ARSI SR EL R AR LA 1 £
R FARIUAR R, MGS3 LTAACE R THE: MGS3 12058 0] LS BUTLA B 5% £ 4880,
GRS IAACH SRS IR . AR, JERIERAT TR A1 IRST, REFHES &5 5 BB M, MGS3 1)
R G BE L TR R R AR S A R R A AEHLED L MGS3 1k B3 HHiRE, 2 0K
REZAR (R) MRS ZESZMES | (RS, S &M@z BRI, KR
IV P By 2R AR A I R L XSS R RR D) Hh I S MGS3 AN RIT AR R LRI
Kol 45 3 R B B

USRS IE B B B S kb, Ao BUREIRE. R AR S IR 5% - RAWI 07, LR
T LE AR, DR NSRRI T 2« AR A DA O M A5 o A LR
PR 245, 2 BUBE R R AU B S A RS BIRBUS AP G A . JERE. 2 78008 bR
N B AR 2 AR 2 AL AR AR IR o Rl Sl B B LAE B 5 3RS 3 S (v BB R T o 7 70-90% 11
LW, AT LA I 5 R A R E A AE AT 2 R LR T - B BUR MU . BSis, S0
SUPEHEUEI R Y B LB 2 RS ARI 22 A 1R 2 000 DR S o8 S0 15011 J B 0020 8L %1
AT B R LB B ARG 15 LR B dn b
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#MGS3 4D BIRH B S AR SR AR5, AT western blots Kl 5 # L
MGS3 8P SRR ILFCEAE KRR AR KRR, H R B R R
HILL), Y GAPDH LU R bsdEl, S5REN, 0@ IR & S iEmE bR db/db ¥k
PR AN E R S oA RURE R KRR S AR v, MGS3 REREYY il AR R
FEAEA R, MGS3 ZKF i s st sl (BRI A XS RO W R 21 MGS3
AR B 2 (B R R AR T HH AR

AT HE MGS3 EACE SR A SR R P e bE, MUNRURAE 3 MR, RBEATERI
B MGS3 FBR(MGS3~/-)/ s SRR R R A R [ s ot AR A AE SR TR B C60%Hh itk F I 1D
HIE TR G0N A A bR R4 7F 3-38 W, IERAREOL T, SRR B
b, MGS3 B/ RAAE. k. MiERRREAE. Hams, WEaL®b. R, AR
AP R B AP ATE R T, MGS3 ftb/ RLIURE & & 0 sl CFF 38w D .

AR IR RN, MGS3 R/ RURMBEF A RN B A S Al 285 35 JH IR ame g7,
BEE TN MGS3 ACE B, A T CLIERERI S LG S iueE . iR s . RRARI R, HE
BRI AL R ERE AR S A1 . AN A MGS3 Rl N A SR L s TR IR 5 A i il 38
flo 5 IFRDCREIR R A RIR MGS3 SORANRAREL, 2200 35 BT MGS3 il
(K fley (0%, MUEPeS . MR GHEPTRERE NS KPP MGS3 SRR B2 iisy
T SRS TR S e, BRI U AR, RS Ak, (1t RO AR LA

AERTT A B P By F U E AR SR I R Z I R R, AR TS AN Nl
HEAT T RIATRE N R WG (GTT) MRS R RS (ITTs) . 44 F SR e B/ RN R
) I 26 B R TN I 2 A A, W, TSI NT 11 SRR R A A R
(BRI, 9 A 200D BB R AR AN i) 52 RS & SRR BUS A Y . 35 R, ealisiir e sy
B By AR B i e 5ty 2K VO EC T i 7 4, OB R 2 R B 3 - b by

(H&, MGS3 @i/ BRAC B S WA R FOAMT &, M dERR £ 0
R R FKOT, BMELE R & B £ 30 JBJE, MGS3 SR G, A BB A 70N G e
By FARY CBEm EURIBE ) 200 hE ) MGS3 GtBR /N UK IR S A AR B 2243 9iA A 1] ),
Veife Ik, MGS3 RRER ol fR 4N BT S IR IR S R U BRI R EL, UL LR
Wi, MGS3 i@ IR T BB AR FORMC B SR A 22 L

A BE-—DAE MGS3 B LIRS0 LA URARIA R AL, 2 W AR 7 R 3k MGS3 ik o
KNV (MGS3TG) . 7 38 JHuieiif, H MGS3 Bk P Fhdy 2.640.3 £, it
BTk 2.6+0.7 5. BRI, {1 MGSR B EEDRVINRLEERIL 4L (b . el e g

i

8
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P PIBERE RIS L), FFRAT R I A MGS3, X MGS3 (R IAZ B - FUL R sedi )y
(77 b U4 o B P B K & T IO B 0 T 5 38 JAIRE IR MGS3 e AL RN B BRAE BRERL g L L
JPARBEATI0NG S7 o o B B 2% e R R A B B K P e 5 g AR R 210 /s LA
b, MGS3 AR/ B B4 BE ST RE T SRR, (LI e i AR o AR5 4RI G, A%
M R 0N B 2R Y B A § s, MGS3 SRR DD B R G e B 2K BB A A1 40

D1 JEAT B T 8 BRI AT R B 28 oMb B o il PR S U7 iR gl b b %,

MG53 e IERN RO T Aok RERE . BSR40 R PR R B Lo BE L. ixiedy
P& W, MGS3 [H BT 2R B ERBTAE 00 i R G R G AR IR 0 S A 02
(Fe 11 MGS3 RImIRBEET 740 £53% B A SR FHUT 120080, TP AERR) MGS3 bR
INE, G T TR R ERS IE AT R R 0 6 ) s AT R AR ] v LA R B A e . B
WRTH IRAKS R LG (e RATHE (4 2 sl B T og ARG Iy 15 008 T oy I By 2y P A
. BFARUFT MGS3 iR/ RS2 T F R B sl g e 35 ). BTt 8l by o b v 2
-kt

i ) RS, R 2R S U ) N AT A R R T ) DR AR B S TR R 15 4 IR

Ao B #1352 B AL B 5 2% NI T e 5 352 RIS 1 CIRS ) L B B 302 AR K 201RS2),
JFBGT DU B R LBZ-3-350g, LA T Er LI A B AR . RS MGS3 3 I B 42418
LR Zr CHLES, AWINRSIN T MGS3 v] REVIFS (671 e & 22 52 5-IRS1-PI3K-Akt-GSK3p 117
(W55 0 Fo LERRR ZRAEPUFHCHTZELIY MGS3 §63E AN LTI R LA S 2 i
SRR RZA (B WD BOIRST Ml i . Lok Akd73 A7 222 i MR 1 2
BT o IS, IXe/NBRCE B v, iR 2 RN & ) 1 R T R AOP N b,

113 mRNA K CREFAE . 4D MGS3 SR IA R B0 AIARREYE 20, il Bl
R RS, RIE MGS3 BEIR T EE 80 C2C12 WU 40 . MAGS3 THEREIE T 3.5+1024%, If
S BT B FORAEA IRST M PR, T mRNA ACFAVE . MGS3 (908485 540, Bl ik
THERFEF RIS R 24 12ST, Akt ®IGSK3S {1354l SR MIEALACT -8 WGST 1
VBT MG53 AR/ BTSSR KU, S BN G RUA AR S S TR 8 MGA3
{1 TR A TA AL A () 80 (U ot ey 2252 AL 5 26 32 PR AT ORI IR 2 324555 e S ARl A4
BODER. T A RIE MGS3 JUA A BB E SR U a0 AR K b, el e Al
MGS3 FEIEIAN AR, Je 38 TR I /L0 R MGSR 5 BE DR SURIRCA FIRRN BRI v
HHITRE . Hovl e, s e 28 QA fr Ut frbe A B KN, & 30 Mgt e iy

SRR MGS3 5 /0 B R A A6 i Bl R R & 25 hCu% . 3R RS (R B A B R MGS S ik
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DU/ GUBRAR . 38 JEIE R BF AL FLRT MGS3 e AN ST A (g 2 s e T sl AR SRRy 186 3
PR B B R R K A, B AT T BE AR A e vy g3 LR s R b Al A 1y 4

IR M IR A B AL AN B MGS3 SRR RISy, RTMGS3 a8 RE, TR A1
OB TEAR T, JRIES IR A IRST SRFIZKC RS, mRNA ACEAA . ghAh, f1ERIAT MGS3
W, IR FDIRST J& R YHAES R AT 55 R el i Bkt ia SOt Al g, iR
MRl 2 BB PR AR ST R A FF . 78 AR, AT M AT i R AR A Ay L
He )1 Ry MGS3 S mf DU /N B 43S IR ) IRST [R5 R LUK 4 B IR B 8 B0 o Ryl v,
£ MG53 BEFR/N AR R YO RV RBEAR IR AT IRST B/ 9 [, MOS3 DIk
S ERULE IR R IRST (bl SRR, WP S E MGS3 FE AN AR 1 LRl ar Ty A 0 iy
BT BEAG. AEX PR BN, MGS3 @i/ RIABES 2RI IR, TRST. Akt
Al GSK3B B fb & B & M. Kk, MGS3 R 1- & S e RSl o 5 i e 4 L IR
FVIRSY MFE KL AT D,

Z s SRR MGS3 A3 060 LA 52 00 T8 3 4B R e g 4 5 PR A I B LA ik
NT EH, RHANIRE T MGS3TG /b B g BRI A= iy be 4 05 B 2 Bl g A 25
ARSI I g BRI R MGS3 R SRR S e U R el i (G
WAL R R CRASRIEREA 2 45 0V L 2230 . 6 SRR 1. MGS3TG MR RIS LR 6 MR,
RS WLRR IR B 325 5 B Ao 1 o B W R S0 M iy P Pl o 3345 5 WA e 10T,
ORI G R IE 1 A ET A RN £ 5 UOMGS3 B SRR IR T, R
T V5 A IR R GEYE A A R B AN SR 11 R I SRR B X2 TR
£rif) MGS3TG /&L (38 J&D FIE DA s NG G BRmE g 35 8 QO F s AT #1140
A RN D FHP . N R MGS3 sl ko A AL R R . R
FUBY MGS3 A2 R B LWL KA PR R L L R e AR A G 2 g e
PR, AENFIE) PR b 0BT < T LRI & 25405 B AR B R TR 2 B A g <7 45 71
IR —ANE BT, JT MGS3 W I 450 A, HIR e PR RY
western blots F3l1 < 38 FH T AR MGS3 S 3L IR /N B4 T H UK Er mll Sy HE TR FT I 28 1K) MGS3
SRR /AN BRURTARAT D1 M 2 20 ()t B K 200 S 1 IR-BAN TRST M2 R T W 1, . Akt #2023k
AL RABATIRL S B KO o A S LB R VA | GAPDH hdtidt, A48 A 0k s g
IR AT A5 B AR western O AT ETH AU S sl 1) #2000 6 7 38 JHIF/ L 1R MG53
PR/ R ERIL. BERE. FEERIG Akt MR AL .

K2 IRST A2 IR MU S #0224 (QGTHIR ) 25 i e LY A, 80 A

10
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W9 T MGS3 S FULARR B 24 5 2 40 IGF-1 {55 AosEm . 8 0L P AN I s s b 420
IGF-I 75 511 B /L R MGS3 85470 BB UL IRST 4R uHE L, RWIAKRBL MGS: 40
FERE S B IRST B4 [ ke FriiiHh, S MGS3 8IS I T S S0 IRST
MRS R AT R RO, XL T IGF-1 4 S FE MR, MiAS AR I IGE-1. Wi MGS3
IEFRPE O 2R F RS (75 A Eb, b4 MGS3 W15 IGF-T 22 AR iz 1)
IR B B AR IGF-1 24K 5 B b mle A7 & TGF-T 3 DI R ) 452 TR A SR

HH-1"MGS3 fE @A - NI RS 72 LB RING finger 85 B Qi RING - T-
FRIXIL, Bk RING £5#40380), & WA HEH MGS3 BIEELE N - DMTAEE (07 E3 32 st 00 8%
IR 5 2252 VRN IRST BHATYZ S4B . 2 READ SRR NI 1, At il R
T WIETE MGS3 RUR S 22 /K IRST 2 Ay YU L4 1, 7 HEK293 Al IR AM D28k MGS3
FTIR. IRST B2k, 2, (£ MGS3TG /N RUFFE L 38445 MG53 vl LAgE vy IR AT RS
Mz Z4k. Soh, SRR CE SN T IR AN BB iR UM I 52 AR TRST iz 2240, AN it
MGS3 filk. BLATINES RAUEB T MGS53 B3 72 EE R AR 707 24080 &% UL IR FIIRS]
i, AT (FBXO40 oLINTE k) SERE e i A i by KA AU #2853
JERGRIRST FERME A o AT, Aie e MGS3 iL 2878 4 fe B, (9 MpERa A 2 iR LIRS,
GLUT1 & GLUT4 M8 H 30 HIVe 7 0%, B 148 28 MGS3 IR

REHE LTS oA RING 2500 B3 3 B0 T 4#, Ie 070 il 81 MG33 N 3iff) RING T4
D - B R B 0K, IR 7 AR, Ao h DY AN BB O R ad . 9B
YRR ETY) TR MGS3 ATy B3 LGRS0 L Y, RING T8 R B ek
A U SUBRAT A5 ) N L BR 5370 P A B A IR I e B el et 0 b0 i MGS3 S IR R IRSE (492

HT\I

J

FARE . WETEME, FUPER MG A, X0 MGS3 TERAREE AT i R T IRS
MRS, WERAZWERE S IR-IRST-AKT-CS BT iR 4211 Mg, A A
/K-, RING finger X & MG33 <08 B3 SERALhae v TR i HL R clasto-lactacystin-
B-lactone (B-lac) Af & (I MEARHANHI BEME AT I I 22 KF MGS3 #LI I IR ALIRST 2100 M. 5k
AR FHIRS] BEZRRIIBERG A DUA AKT M 25008 473 (RHBIRAY . i (7 19T 1 450 Ll ey 45 25
P, IXUEEH T MGS3 A Sl i 2265 4 I8 B 040 i SR AR R AR P MG,
oy R R ARIR R 90 A A T ORAE I s SRR SR s i
g AUEW], MGS3 & AN B3 R RIS S R R S0 T 1R R eGT
(VEAOEYE . XA RIS T MGS3 5208 0TI S IR L IRST. AR D A0

PR IO CERLEL, 1] RING T4 bt 10 B 20 JE MGS3 A5 [R RS Ffipt

bl
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PR RS AR, R A B IR 0 BT L T TR
140K, AT MGS3 15 A BUE RLLILRYT DTS5, AL HLEN T MGS3
S ANE R R ARPURAR S 2 T A A R Dy vy AL R TLIXRM R B DU e
MGS3 15 2B MO0 A A B D S RPURAC AP S 2351, MGS3 AR ALy
S B3 GEIERGEETS S BIR MRS (T kR, o T - AETE AT b ) &
ORI, TN A O B 20 AT IO B . T RING AR 71
GUR R MGS3 R IR AR R e 061, 9 RING TR I B I 2 iR g AL MGS3
WRG RS ZIRT. BERE B IR A A s S k)1
IXIERIAE LT MGS3 fE AN R LR By 22400 0 60 TR Y47 ST OMAS3
A HINL AR B 245 S ML A AU SRR U R £ AR A TS L 22k
A5 MGS3 B3 B AE 0  1E A — AN RIT SRR, (S AERE . 2 JRRE B RIATECI O

S TV
RFRAEEL: PY100.p-Akt,p-GSK3B LA IRST 47 153 & Cell Signaling Technology 72
vil; MG53 1 GLUT1 BUHAA % (1 Abcam 23w p-IR-RA IRST (HHT 4K £1 Upstate 2311 12-B,
GAPDH, GSK3BFl GLUT4 [# §t 4 2l [1 Santa Cruze Biotechnology 7y vil: MGI5Z

clasto-lactacystin B-lactone (B-lac), anti-b-actin, Flag. Myc and ‘nsulin HUAK ] Sigma-Aldrich &
1) o 2-(N-(7-nitrobenz-2-oxa-l.3-diszo] -4-vDamino)-2-deoxyglucose (2-NBDG)AK 1| Invitrozen 73
ile ANRUBRESBEFEAE KN F-1 (1CF-1) A1 PeproTech 2> vif o WHGAFIEH, I ¢ 8 4
¥k H Sigma-Aldrich 2271 .

e ARSI . KBS (dbidb) AN By 25 T OMEPER RN U AL
WAL /UK B Jackson Laboratory A vl o P APE Sl A R0 CHRRE 20 12 AN TR ik
DSy N I S /Y (T R U TSI AN N S G o] e R 4 | B B K RO P S W/ T Rl 3 N
RS AR A RS URIN T REANE 5 4 2 ATV SO P L AT

MG53 FEDRREFR AN RUFARET 1700 BT A3 s R A0 2 SR A I R B b B el N2
WF9E 2 DA e HER P BOREATIN, JF HAT O s A i BLRME RIFS 9 (1085 Ay e ji A 1

RGBT RAT, A5 0 86220, W4T ks s /o bo b oo ke ssady shdie] oL A
DGR/ BRI BB B O E L, 0T C st A, AR AR BE A

MR e MGS3 FERRGR/N BURAT L Z 00 T B o MGS3 B A SR/ e g o
BN A = I UG AT S G0 C60% b B B S PUIIS I . 0 (e T ¥ Bl 2ol 1840 1h12492)
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BUERE (LAY B R K CUIBIS, AT D Rl R B (0 1S

MGS3 B FEN R BB MGS3 JEDIA G cDNA Safits 1771 i P21 pUC-CAGGS Tk (4]
Xhol 47 £, 5238 beta MLENE 1145 M. 28 Sall B 2k Mk sl b gl LU, 1L )y
Bl ST SR BN BRI SZ ARG U o PCR HIKIEA BED R 5002

FORIFUR AR 8L PCR M/ cDNA P88 7 MGS3 A (KT FILRIEE K T RING
#EMIE MGS3 541 (ARING), JEM Bglll Hi Xbal (# MEHTAT 46 A p3XFLAG-CMV-10
(K ik 34k CRE Sigma-Aldrich 24+, K MGS3 P28 Kpnl Hl Xhol PP EIAT
SR peDNA4/TO/Myc-His B F1&IAEAACK T Invitrogen A #l). CT4A 3B 14 £ (17 i
RN E IR AR (1 MGS3 5 B R PO U2 R O R R (A 10 MGS3
FORESOGE TR . TR SS9 i M pBABE-bleo AJEE) 42246 B CK H Addgene 221 WE
yEWETRI I, 528 HindIIl ! Xbal ¥ DT S peDNAL/TO Mye-His B IR AA T
Invitrogen 23 7). S EZREY 1 (IRST) JEM pBS-m IRSICH 17 Invitrogen /A v W 5g 57
ke, J48 Hind 11 1 Notl B§/MEEIT LUk A peDNA4/TOMve-His B (#2528 4K (K H Tnvitrogen
O ])e NS HA BRESHIZ Z0 4200 TORIRT C 254ty FLAG bR PR 3 2 AR WORL /- i TR
LRI L Leibiger $4t. KX GFP Mt &y f2ils GFP-MG35 [ 15 2 782 i ]

MBS FE, BRI ER L R TR 36 Y. C2C12 Wil R B AR PIBI L, TBMS, 11
P 2R B BRI B BL O ) WS 37 BRI 59 A IGRR AN EEFRA ), 22 Dulbecco
2R Y Bagle 553748 (DMEMD Ki, 8330 Psh i 109 410 )i % (Sigma-Aldrich 2
D, 0.1/l INIRERENRI 190317 s 85 - bR, N 0O PR i 90 ¢,

JR BRI G EOTORE AL B 1 I AL T, AR A 2% S DMEM Fipaeanll
B2 TR oA VLA

AR R, B TRAE RPMIT640/5% JR B ILE IRRE e 4k b 48 /i Lajid. i
b FREE R AT MR IR AU 95% %/ TR 3% - AR E R RPMVIT640 B5 5555, 0 4 1y
JBCE 37 BEECTE B 7013 95% % Mi 5% AR 2 1 T Ohmeda oxgen monitar. tyne 2120)
SCHLAIMER A X T E B TR, S 7 K RPMIT640/5% B B, e 37 16K
SO AT 5% A BRI BEAR

WL AR A R Ty s

X ATP &i, KM Promega 200i% CeilTiier-Glo Luminescen: Cell Viability Assay

SATE

(CathG7571)o HAKMISEE Jrite 1 B RIE % Celiliter-Glo Substrate (1 75 15 Cell Viter-Glo
Buffer (1 ﬁ) {LEé/L}, ‘klw jl’ ‘J K&Z:?‘ rﬂ- 2 uhL’”f AT ] 1[ YH)( 'J‘in )‘JS( *‘I" xll\

13
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WAL 3 ARMRIE IR P AR R HC L PR SR R R ATP A O L,
A MBI 5 ATP ARFHLEE 11 (BBl o 4 BFEARTEE 2min GOBIRAIR, 20
FEWAN ATP iR FIEEVRD; 5 w1 & 10min f5: 6 TRINFEA S8k B0 b, FHUSE I Luminescont,

XF 1 LDH 98, KA bl sty r d8 o bR 20 il (LDHO0360).  SAKIK S Jiizs: 1
LDH SA0 & IR, $2MEAA 2 FUARD 1T C1S) (s aildShm, 2-8 BECRAAAEIE 2
BT AR A 40ul/fLs 3 5 2000/FLIAER AR K. EALIE 340nm Ab RO HEAY

BEAT S IL0TiE (ColP): MIHIZUWE (pHT.6 11 30mM 1) HEPES, 100mM [{/ 1k,
0.5%NP-40, I BGHIGIFEST) UG LUEA, 47 C T AT 4l 30min, 45 #0287 ¢
4° C, 13,000 rpm #Z5.00 10 23 B BRI, EASE . &R FHUKA ) 1XPBS VR
proteinA beads, PBS T & beads, 4000rpm 5.0 2min, 4% Ui, gl s 800000 3 o0, LR
PBS, MG AW anti-IRST BT 0.50g, 4° C FRoriliar®eer 4 /N, e
UKV 1XPBS yEVEDIRE i 1 beads, I 3 Ik, 217 beads NI 1Xloading buffer, 100° ¢ 45
438k, 13000rpm 2.0 10min, W EWSHOA KR, SDS-PAGE FAE4F 41T, 4 PVDF L H]
J1] anti-IRS1-PY100 FIHTAREE {1 G0 0 S B i 287 S P S g R G AR N IR e b f A
HET BRI N 5 AT

A e TR TR C2C12 AT AT 1CmM 1 MGC13Z 2812 /vl f5i
UKV P B R 22 PR PBS #5704t i, A RIPA % (200mM i) NaCl, pH 1 8. %) 20mM
] Tris-Cl, £ ImM ] EDTA. TmM %) EGTA, 1%NP-49, 0 5% S HHARY, 0.1%SDS, 2.5
mM FBERREY, 1 mM B B-TIiBERESE, 1 mM PUSMENE . R PR AU A A 10mM (1)
MG132) 19K EZUE 10 080, 2R 13000 rpm .00 70 S Gn e BIREARE T A SiITEE L 10
#)) (GE Healthcare A a)) AbM 1 7Nk, %EWﬁNwﬁﬂw,ﬁ#mﬁ%ﬁ%ﬂﬁﬂﬁﬁﬂﬁ@
74 /N, 3 H RIPA 5wtk i G k. R i g i s 4 a0y .

AT REIAEVE K B A B SRR P KR BT ARER RIPA 250
Wt 4 BEECRERME 1 /N, SR0 12000 rom (5400 10 2090 31 A BUIEHRIR HE hTA 1 4

&&E%ﬁ8$w,%E%wm@%@%4%K@Wﬁx&wﬂﬁMRWA%Wm%Hfu
DOVER, FH 2XSDS A G Uil BT bl 4r ¥

MLV AU B2l CII, B B0 Bl NIRRT R A b
WAE fE4 % Z R B (pH7.4) rhpd g, A @Fiid, St S umd et o JR0HAT I s
{E () T AR RO 20 Y 0, LI J s ¢ i,

Ml B s WA LRI e o b B L i A P e T e L, T

_:' T
o
Az
N
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R MBAAITEICAL (Visitech BP-20001LLis 50 #7 R EED 52K o /N AT i i 26 3G 1 1] 79 7-10
Ko ZJAZ DT RA TGN L, BRS04 80 8, A R AR

2-NBDGHEIIE : AR SR I CZC IS At M £+ AT I I DMEME T 7 i3t 5212
AN, SR G HE A K rebs-Ringer i 5 £h 42 /hi (128mMIFINaCl, 1.4mMBUILAY, 14mM |-
FIRERESE, S2mMEILE!, 10mMRERR S AR RI2ZmMN B84, pHT7.4) 'hT-37HET I MY
730204, BHJS O 1uMrI S B 2 F1100uM2 -NBDG (Invitrogen) 13785 FCEEAL #L6 /M. AR
iy B4 KA IPBSZE M v, 11105 % IO VRS ¥= MRl 40 it 4x, N oke. 1000 om0
SoyEh, FEHIPBSHBRFANN, heFTIHFACSCaliburifi A48 Ay (BD) #la FLIK 5 {3

AU I H e 7 A 2B ) B g, A R B A (L6 D), SR BT T R D= 4 Bl (2¢/kg
AT, 70 S, /N BB AL R R sy S B 26 (075U ke T, Sigma-Aldrich
N A TR AR S SR, NRUEE 16 W I ERID- S 2o/kas s Y
S S AR S 5 AN LT )0t R F IR AL o O OB B2 B 220K PR 4 5 A HT - - AccuCheck
(B CBRBWA 18D B9 EUISATR FYE  FEIROFEZRMI-13K ) 3 30101,
AL il P AR [ e B IR AR R LT s i 029063701 R1294-65801) il B ir

AR AT, N2 RO e T AR AN TN I RS TRABE N . - ARG TR )
AR WA T R 25 (CLAMS, S AP0 303 W) 45 HU P 0 BUA AL 72/ AR B0V O
AR A 72 (VCO2) o B SOV TR L0A i 20 i=(3.815+1.232VO2/VCO2 )» VO L,

it Govt WA VERT IR AL ]2 S P LRI 250 Hir CANOVAD sl R ie Jy 200y
G M H Bonferroni itk . A7 PATNT0.05 A0 WE L Bl R A mean-s.em.

AR IEERME T —FahnRIA AR, 2B AN T FOR T MGS3 R g
A FRIRIARET DU BRI 2 IR B A 38 AT peDNA4/TO/Myve 1iis B.

REWERAET M sy e, 2 W EE YT IR AR IR B 128 )y C2C12
AT 41

AR BAARAE T FIR MGS3 S35 1 25 B LIV 5 I 25 -2 it i a1y,
FhiAe OIS S S R B & 2T S s O RTERI PRER OL O ))
B DHURE L ONERERS sa p Has, JCIERE ACREIEACE T A MIGSS A
ST RS AL MERE . Bt b S U SR Y A e TR A O v
JISHRI 259 i) T 3

PRI AR, 12 MGS2 54 MGS3CHAA, MGSICTAA A5l L i1 4
Py g
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LA, MGS3 ‘R MGS3C29A,  EIRR &0 MGS3C29A 4dil #0197 O L 1 24
Yy i

LAR, MGS3TEAEMR AMGS3C34A, IR AIE IMGS3C34ALEHI #1697 LML 15 (1) 24 9)
R %

Bt Pl a3 B

Bl 1: MG53. MGS53C14A F1 MG53 ARING #BEESS LR 578480 5k oL 40 i i 5 44

G FRRLO IR, Wiy ATP 5t B A ZUme T 200 (LOIT el

CATBED KR40 5 | e Rk 6 AR Cvector) POl BT SR AOAE 12, 1fu e 3 2678 MGS3
Wit MG53C14A A, ARSE T B W] Rkl [IEE. 3305 MG53 ARING HRiEH !
ICE A S DS A D LA I ZE T (WD,

2: MGS53 iR e 0747 i MR i 5 | i i AR B S

a TER KRB A HE K B MR AN AT (] () BF AL BRI MGS3 bR/ IR TR AL . bee 11
PR al A IR R ISR 35 JA MR R MGS3 @B/ U0 T (o) Ui ooy il 25 oo,
AR RS Ced Ayl —BE f) #4li.

Bl 3: MGS3 FiBRBERE 414 i a4k fr 7 i i) J3 I AR

a IER AR B S R B TR 30 JI R AR RN MGS3 i/ SRR B CA R B iy
o CARD Bdin. b IEF RS s e aE 30 TR/ ETRR MGS3 meFs /B s AR BT
108 5 25 3 b B

Bl 4: MGS3 HIERGaAE G R IR RS B .

a H western blots SK&G £ 01 MGS3 2D/ BN 2L MGSS FPER e b E3
CEMEFRAN ]I Ta) B A RUHT MGS3 B IEDN R BT . o PR IR T S5 38 JH i i Al
MG53 S RER/IN IR M BR 55 2o B L o LR i Bl 5 4800

Bl 5: MGS3 R BRBERS Crdr o R YR A A R IR B 4L

a IFH R IE 38 FAS/1 00 B MGSS BILIN A B RRaR U, I (Insulin) H11
SRR IR, IRS1 M Akt 5 RS S P e B A, Ar 4R VET western blots B A7l ot
A BT SE T b S o IR B R 35 LR MGS3 SN B
Bl % (Insulin) ST IR, IRST F1 Akt fUBEMAV ISR A L. A ATk
western blots &, A llE: 10 Fodleriy g

Bl 6: MGS3 figfiz 5 IR A IRST A H /6 H, FrsahnH sy &4,

a M G g8 LTI s I AL T A AN BT S L, MGS2 T IR AL IRST BT L

16
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R AR 38 FERI R AL AR MGS3 SR FE RN R T %L
AR BT o TF R KR B s X T R

i, IR (F) FIHIRST (R
FIRST (F) Bz #ihfE1E

M2
S35 JE I A TR MGS3 fEER N BUR A L IRC 1D
wj)uo

B 7. RNG FHRXMBRA C14A 524 MGS3, ARETIHE IR R IRST Mz 4880, i
HARBHHRESEES.

a {E C2C12 W%

S, MGSR [k £15 (Flag-FL-MGS3)
(A 32 Z4e8n, 2 RNG T4 (Flag-ARNG) #

R FGI IR Ch) MRS

iK% (Flag- 14A RAE (Flag-C14A) [1) MG

REgIR, P T IR ) FHIRSY CAD 132 F A4k K580 . b C2C12 B A v,
BRI MGS3 g ik (FL-MG53)
10 MR,

A 5F western blets
P> IR FTIRST (1

5 4MEE S & (nsulin) SR IR, IRST AT Akt

RNG T4EXMER (ARNG) I Cl4A R4 (Cl14A)

MGS3 R A K FCLPENT western blots B, A7 4 A 8 146
el 8. R B A

EFIE MGS3 SRS EF 5844,
a C2C12 A4 i,

Wik western blots S I MGS3 L &Ik (Adv-MGS3) FEIS

FHEE S % (Insulin) SUEM IR, IRS1 A Akt FURERR 1L, Fod/D> IR HIIRST (R, 1) A

& IR A3 HI 7B -lac RERZ I MGS3 B o Ar AT (21 1 western blots &), Al it A

g B b C2C12 AT 4 Ty e, JoE & 2 (Tnsulin) 5 DG A OG-8 2 BE AT L (2-NBDG)

BRI b, 0 MGS3 i 4ik Flag-MG33 ) (2840 e 5409
() PE: P BB A0 48 B 11 B A 6 70 B- e 410451
f B 9:

e

[ 2NBDG %81k

Ko MGE3
MG53C29A 5

5 MGS3C34A #4504
L TR IALAN f

2 R0 UL TR R 5
S CLels) RE AN LR I SR (LDHD KK
{9 LS U B (veotor ) M fify H P L af 50 i ek 6Tk MGSLC29A
5 MGS3C34A WRPo A8 A E A 05 7 MGS3 84 MG53C14A HIfi,

FHP 10: MG53C29A &

A ATP 5
A3 D R i 4

AR

.

AR AR Rk i THE L
5 MGS3C34A ST IRST 1AM
a TEREFRI C2C12 A ffurh, &b ye i)
KA, Rl Rk

HMG53, LA MGS3CT14A . MGS329A FIMGSAC34A
AL A MGEIMGSS 2 A

AV, b fERECFER C2C12 41, MGS3 i
RERS KA A MUy IRST IR, 105 MGS3CT4A 70 B, MGS2C29A RI MOSCR4A
RANEARERS ST IRST MY B R BE
HAASERT &
CUR SRR R (R i) A0 B v e U6 Ay T Dasy Muragenesis System,
SHEF) 1. MGSICHAA IR OGS B 1S

2Ll MOGS3 RO MG
17
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L WL RAR S 19, A bR U |8 AR R, T HEL & IR 18-27bp. 519y 41 -
C14A primer 1:
5’-gaactgtcecgecccactgtgettgeagetg-3’

C14A primer 2:

N

5’- agcacagtggggcggacagittccteacgea-3’

2. BUSEAEJFORE 200ng 1F D £ERL, AETH 7 S0 DNA S0, JHRS b8 A2 5 3 17 PCR
SNA B o R P B G 105
PCR S5 AT IR
10 95°C 10min
95°C 30sec
55°C 30sec 20 Cycles

72°C 3.5sec

O

72°C S5min
15 4°CHold (4E¥5)

3K Dpnl JE4TEE V) I WAL SEE PCR 74, ROV A% 41 F: 10ul. PCR 7“4 A 1ul. Dpnl,

37°CAMF A .
4, A KB RERASZ AN TOP10: @S2 A TOP10, IHAACEGF) PCR 74, I8

LEVK SR TT 30 43P, 420C #Ulilik 60 #5, I LB, 370C #1745 238 ikad THUE LB 1Ak
20 370C LLAETE 16 /M
Sv BRIBCTAR IR RERE . DA BRI R AR R
%% . Stratagene ffJ QuikChange Site-directed Muragenesis kit. |2 40/ 704 23 11] Easy Mutagencsis Svstems

PEWY 1R WA N A PN hito//www rransgen.com.cn/uploadfile/201111/2011110916135773 1 pdf

25 SR 2. MGS3 B RAER, B, MGS3 784 MGS3C17A.
MG53C17A TEALT
FUIEH A
C17A primer 1:
5°- geccactggecttgeagetgttegatgcge-3°
30 C17A primer 2:
5’- cagctgeaaggccagtgggcagpacagtte-3°
HoAb L IRIA C14A.
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Sl 3. MGS3 K&K MGS53C29A.
MG53C29A [ 7RAZ LR

TN -

C29A primer 1:

5°- acggcetgaggetggecacagttictgcegt-3’
C29A primer 2:

5’- actgtggccagecteagecgtcactggege -3°

FAb D SRR C14A . alnl 2 iz pife) 1 8% 2.

SR 4. MG53 AR MGS3C34A.
MG53C34A (#5A R

I/ lIboF

C34A primer 1:

5°- cacagtttcgeecgtgectgectgateegg-3°
C34A primer 2:

5°- gcaggceacgggcegaaactgtggecacacte-3’
A0 4R 1] C14A.

S 5. MGS3 RAAK: MGS53C37A,
MGS3C37A IR

E1EY PSR

C37A primer 1:

5°- tgeegtgecgecctgatecgggtggcagge -3°
C37A primer 2:

5°- ccggatcagggcggcacggcagaaactgtg -3°

HAL DB C14A. B0 S s iy 1~4.

TP A% EE L 9.

SKHiF] 6. MG53 A% MG53CS3A.
MG33CS3A I RAETLR:

ST N

C53A primer 1:

19
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5’- acagttgccgeteectgttgtcaggeacct-3’
C53A primer 2:

5’- acaacagggagcggcaactgtgcegteege -3’
HoAb D4R C14A,

SR 7. MGS3 KA MG53CS6A.
MGS53C56A HIRASFE:

SIFH A

C56A primer 1:

5°- tgtceetgtgetcaggeacctacacggecg -3
CS56A primer 2:

5’- aggtgectgagcacagggacaggcaactgt-3°
FAb D BRI C14A.

W] 8. MG53 TEAEMK. MG53C14G.
MG53C14G HIRA LR

EIEZ IR ISR

C14G primer 1:
5’-gaactgtccggeccactgtgettgeagetg-3°
C14G primer 2:

5’- agcacagtgggcecggacagttcctgacgea-3’

HoAth U B8 5) C14A.

SR 9. MGS3 TR MGS3C17G.
MG53C17G R Fs .

CIEZ B AIVSE

C17G primer 1:

5’- geccactgggcttgeagetgttcgatgege-3’
C17G primer 2:

5’- cagctgcaageccagtgggeaggacagtte-3°
HALD BRI C14A.

SEHEA] 10. MG33 7384 MG53C29G.

20
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MG53C29G ff AL i it

S5 K -

C29G primer 1:

5°- acggctgagggtggccacagtttctgecgt-3°
C29G primer 2:

5’- actgtggccaccctcagecegteactggege -3’

HAh D3RR C14A.

YHES 11, MGS3 A MG52C34G.
MG53C34G HRAATLR

ST A
C34G primer 1:
5°- cacagtttcggecgtgectgectgatcegg-3’
C34G primer 2:
5’- gcaggcacggccgaaactgtggecacacte-3’

oA D BRI C14A.,

Sl 12 MGS3 Ak MGS3C37G.

MG53C37G ) RAZ IR -

VY50 N -

C37G primer 1:

5°- tgeegtgecggectgatcegggtggcageg -3°

C37G primer 2:

5°- ccggatcaggecggeacggcagaaactgtg -3°
HARL IR C14A.

S 13. MG33 B4 MGS3C53G.
MG53C53G By RS

CIE B2 dSE

C53G primer 1:

5’- acagttgecggtecectgttgtcaggeacct-3°
CS53G primer 2:

21
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5’- acaacagggaccggcaactgtgeegtecge -3’
HAb L IR C14A,

SR 14. MGS3 REEAK: MGS3C56G.
MG53C56G (1AL R

EIL VST

C56G primer 1:

5’- tgteectgtggteaggeacctacacggeeg -3’
C56G primer 2:

5’- aggtgcctgaccacagggacaggceaactgt-3°
HA 2D 3817 C14A.

SR 15. MGS3 SR fA: MGS53CH4L,
MG53C14L FRAL T F5:

ST N

C14L primer 1:
5’-gaactgtccecteccactgtgettgeagetg-3°
C14L primer 2:

5’- agcacagtgggagggacagttcctgacgea-3’
HoAb D981 C14A.

SR 16. MGS3 KRR MG53C14V,
MGS53C14V HIRAB LR

TN K

C14V primer 1:
5’-gaactgtccgtcccactgtgettgeagetg-3’
C14V primer 2:

5’- agcacagtgggacggacagttcctgacgea-3’
HoAtl L3RI C14A.

SEHE] 17. MG53 RAE K. MG53C141.
MG53C141 (74 R R

1L AV E

22
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C141 primer 1:
5’-gaactgtccatcccactgtgettgcagetg-3’
C141 primer 2:

5’- agcacagtgggatggacagttcctgacgea-3’
Al D8R C14A.

St 18. MGS3 KA (K MGS3C14P.
MGS3C14P I RA LR

SIFF U

C14P primer 1:
5’-gaactgtceecaccactgtgettgeagetg-3’
C14P primer 2:

5°- agcacagtggtggggacagttcctgacgea-3’
Septh U8RI C14A.

S 19. MGS3 84K MGS3C17L.
MGS53C17L BRI R -

Gk /IS VSE

C17L primer 1:

5°- geccactgetcettgeagetgttegatgege-3°
C17L primer 2:

5’- cagctgcaagagcagtgggcaggacagtte-3’
Teq L BRIA C14A.

SR 20. MGS3 988K MGS53C29L.
MGS3C29L ) R 48 it

I/ 1PSE

C29L primer 1:
S’-acggctgagctiggecacagtttetgecgt-3°
C29L primer 2:
5’-actgtggccaagctcagecgtcactggege-3’
HA P BRI C14A.
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ST 21. MGS3 RAS R bR o A ScreenFectA ¥4 4e4i il 77 3Kk MGS3 983844
HEK293T 4B FR4E 60mm IEFEMAE 90% % %, HERS KEMFHL (Flag-MG53 B

Flag-C14A MG53), FIH ScreenFectA (Incella) #4 4iffd, HEARLERMIT:

(1) EEFLZMMEEFE, A DMEM 2mL.
(2) £/ eppendoff ¥ A FINAILAEM dilution buffer 250ul, WA Smg JFTkL, J2);
(3) .7 eppendoff &% B i A$2AEF dilution buffer 250ul, A ScreenFectASOuL, id%]:
(4) Smin 5, A. BEEWAARS, FEBCE 30min;
(5) NHRABISMANA M, 8557 6 /N, Hepltbil e ik,
48 /IR, R AN B4R buffer 4R 4, SDS-PAGE 7+ B8 H, #RGHI A Flag Hikks
M FIRIE.

QB 22, JEIL PCR BT AR RING 535K

PCR 514:

dR-F: 5’-ata ggtacc gecace atg geacctacacggeegeagg-3

dR-R: 5’-ata ctcgag gc ggectgtteetgetecegge-3°

MEUIAT A8 Kpnl Al Xhol. Ltk MGS33 4K Rk 84, MATIX AN 5149048 PCR, J V.

(L
Template DNA: 1ul  (100ng/ul.)
Primer dR-F: 1 uL
Primer dR-R: T ul

KAPA Hotstart PCR mix: 50 uL

H,O: 47 uL

IR SEPSE

98 °C 5 min

98 °C 30 sec

66 °C 30 sec } 30 Cycles

72°C 70 sec

72°C 5 min

4°C Hold

I N )% Kpnl/Xhol SUEEYIALHE, [FlH pcDNA4/TO/myc-His B kA1 FH 75 9 i XU 1)

24
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Moo 2 SR B EREBEIS 72 25 DNA, ORI, R T4 SR HOER RN, EE YK
AT T4 ToplO Rk . 30Uk BH % 50 B ) FH U PP B0 E e 51 E

RIS A AP dRING ok, KIEMEEK: M N-3m 58Ala JT45, 3| MG53 4]
W, I C-3RA A Mye #%

SR 23, ANFRARAAR MGS3 B ORYC LA L BRAERI BE T 2 R

AT 1. 3. 4 H9E MGS3CI14A. MGS3C29A. MGS53C34A —F ki, M4 i i fol
21 AT WA R IR, FEEUARSE R ANy ATP 5 50R 20 4/ 5L I 1 S i P2 A 0 KA
Mk S5 kR T 3 A R R 3K (vector) I 40 i I I B B9 SE T2, Mk Rk MGS3C29A 5
MGS3C34A WFHIEASAAERBERS B MGS3 B MGS3C14A AL, BB o /b 40 M (FFET - w1 B 9

MBI VR, TR MR IR 4E RPMI1640/5% fif 4 L5 s g 36 48 /N LU, 8
B FRFNA S MBI FERIH 95% % AR 5% LB MR ) RPMI1640 55354, 177 F7 40 40 i
JEN 37 PR R BE 8T 95% %M 5% ALK % £ /N % (Ohmeda oxygen monitor, type 5120)
DI BRE. AT TR E R B A R PR IR S i RPMI1640/5% fAF i, J804E 37 $3IK
YA 5%, ALK REA

LA A5 A5 BEOAS B 7 v F

¥ ATP i, KA Promega /4#] ) CellTiter-Glo Luminescent Cell Viability Assay
(Cat¥G7571) HAKMGLI T 1 BORAF &1 CellTiter-Glo Substrate (1 &) L5 CellTiter-Glo
Buffer (1 #) V&, WA RFIKE B RIRAH; 2 4URPEA e b, RERE S
S 3 ARESIRBRCP R AR - A IR TR, 55 ATP WS (B,
M BE TR ATP ARFHZ IR U1 RIEEEIR YY) - 4 FREARERE 2min (HODERD AN, 4 s
TR ATP AR AR ); S S ALAHY 10min /5; 6 WENEEAR BB, EHUAEIN Luminescent.
AT LDH #BE, KA bt by 3sMiAT A R (LDHO360) . HARKISCR ik 1 K LDH
VAR N, IR 2 ARKA) 1 (15 MBI SR AR, 2-8 BERIFA L 2 BdbriR b
IIFEA 40ul/4L; 3 5 200u/ALINRFBR S, EALME 340nm Lb L Y FEAy .

S 24, AN TEE AR MGS3 A C2C12 4N ER FIRIERE 25 5+
MR 1. 3. 4 FH MGS3CI4A. MGS3C29A. MGS3C34A =F ik, C2C12 Hilll
A CR ARG, IBMS, IR P ERIBE R ) 8T 37 BKEH S
BRI AR ES R, 48 Dulbecco IR ¥ Eagle 557735 (DMEM) §75%, iH 57k
AT T0% 4R JLIGE (Sigma-Aldrich 2A+]), 0.11g/L WEIBIR 1 %0555 - Mgl
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1 C2C12 A ATLAN I 90 %% 25 Hinl,  JRAULI ok s 7 R G sl SR ARG e AT VUM BORE S N . )i
AL AT 2% 25 35 ) DMEM 85 75 35 BLEE 32 DR AL VLAY «

AEG SRR C2C12 AU A, B YeF 28 MGS3, LA K MG53C14A. MG5329A Ft MG53C34A
KA, BEBRIE LA MGS3/MGS3 k. Wik 10a.

AR 25, AN SRR AN MGS3 /L BIREAE IRST BE I 1R 2 7+

MRS 1. 34 4 F9EE MG53CI14A. MGS3C29A. MGS3C34A = Ffftki, C2C12 Al
WM CREMMBTE ., IBMS, P R 2R G I BRI R RSED) 8 37 SR IREs 5
% EALBRE AR IR T, 28 Dulbecco B2 R H Eagle B55%3% (DMEM) 1535, 1435583
KA 10% 2B 05 ) LTS (Sigma-Aldeich 2471, 0.11g/L NEIRANFI 1% & - RiEE.

1 C2C12 FRMLANML 90 % B Pt e {7 L0 ok i #45 Ja S 3 JBTR A St AT U A ORI N 2
AN AE AT 2% A 5% 1) DMEM 5 77 38 B 82 97 DU R 23 L UL «

HEAT o L PiiE (ColP): AR (pH7.6 1) 30mM 1] HEPES, 100mM ¥y fkih,
0.5%NP-40, FI& AEFHIHEFNRAY) FRALIEAM, 4° C RS 30min, R RYIA
4° C, 13,000 rpm B0 10 40, Liecse, BWEAEENA. &H. FIHIKAK 1XPBS i#ik
proteinA beads, PBS & beads, 4000rpm 2.0 2min, K W, Wit &L 3 K, 2%
PBS, MU 2R anti-IRST 44k 0.5ug, 4° C #eriRG W T 4 /M. BUATTE M H]
UKYY 1XPBS iE LD 1Y) beads,  TEUL 3 #K, Z 5 beads I 1Xloading buffer, 100° C £ 5
435k, 13000rpm 5.0 10min, B AU FES, SDS-PAGE FHAMEEE, % PVDF i, A
Ji] anti-IRS1-PY 100 [T Al 47 482 (A )5 G 9% EE o3 #y o oAt B 21 X900 R AE S P s S B A A 7
ST B A

ERRI C2C12 4 fiurE, MGS3 i ik Refs AR i IRST )5 &, TS MGS3C14A
AL, MGS3C29A FI MGI3C34A RABARARER S L IRST M AT AL N IE. s BE ol ]
I E MGS3 i 2838, HAl MGS3 S8R A Ge R B 24851, BN Em LR Gl R 10D,

Lo ek, ALFE SO T IR IMGS3C14ATE N IMGS3 R ZR4A, Bl MGS3C14A.
MG53C17A. MG53C29A . MGS3C34A. MG533C37A. MGS3C53A . MG53CS6 AN LT
RErsAARYE, nIAR O R ) MGS3 S B e G DI A e, 25 RS
WERERVBE DR IG,  MGS34E O oy iy, FEAT R BT JERE S B IR A Gl 2 5 2
A o MUMGS3RISE AR o V7 L BB2ONL AL, B30T AL BR3TAL A, SRS, 4556
PP R, BRI SS 1447 05 BUC, SEMGS3H BN ZARGT. TR L5 B b 75 11,

.
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o A B FORAT A ) 1B SRR DU LA SR 4 CR A RE IMGS3 A (51 IMGS3C14A) ANt
GRS R ARG SERERTRE R, AT R RERE R pr O LA By, BT, MGS3TEARA (fids
MGS3C14A) AESSYEANG LM &) AT, SERRVBE LR SRl P T A4 RS ATAL0 I PR g

AR YIFTIR MGS3 ALK, BLAh 1R 1) MGS3 KA, HFpd| ) Ja i 55 R G
Ky s A KEURVNE JU P AR5 3% T LR B/ 41 2 /I B MGS3(TRIM72)mRNA
() NCBI % 5: NM_001079932.3 1 iLAb 721 0] 6 B AZE: mRNA :NM_001008274.3 A1) a4
B8 NP_001008275.2. A:fil: mRNA: NM 001077675.1 AN L8741 NP_001071143.
151 mRNA:XM_001112866.2 #1251 XP_001112866.1 FLAR JGBR - B4 28 A7 B

JPA, AL BT KRN R AT MGS3 AN A DA bR 70 O SRR B 1) MGS3 384K

AR 5 R AL A, RIS AR 1 sl R AR

DA S AERE- D REHIACE W], AR AR IR I LR . AU AN G0 e 2
DT PRSI T T 5 TR AT AN 125 A A2 B 0 3 OR300 L E AN A2 A4
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/oM B kB

1o~ MGS3 504k, HAFGEA T, 1% MG53 52844 MG53 AT 4 ) N 5afJ RING &kl 7
AT B R P AR — AU A DL_E R DR AR S A e R R I R ¢ 1R 7 AN TR E R 43
£ RING Z5RIBMIZE 14 s SB 17 A5 BB 2907y B34 4. #3707l S S3 A7kl 3 56 7 8o
2. WAREESK 1 FOAK MGS3 5884k, HAREA T, FTRMEERANAR . HER. SER. <
W, BRAR. AR, FNER. CEARNHAR.
3. WIRCREER 2 BTk MGS3 52754k, UAMEA T, PrRm ISR AINER . HER. 2%
fid . i, HEBRYR SRR,
4. —-Fh MG53 RAIREEN, FAFIEAE T, MGS3 RGN 4 RERIZER 1 ATk ) MG53 KAk
IR SEIY 4
5. WARAESR 3 BRIRM MGS3 528K, FUAREA T, PR SRR NERR, Fridf MG33
AR 17 MGS3CI14A . MGS3CI7A. MG53C29A « MGS53C34A. MG53C37A. MG53C53A « MG53CS56A
R R —
6. Pl MGS3 RS T vk, HAFUEA T, &R M E AR A B B L MGS3 itk
A TP AT € miseE, A BIPTIRH MGS3 AR 1K Tk
7. WRMZER 6 Frid ST g, HAFEA T, R SRR A G AR MG53 Bkt 4 K7
SUREATRAR, A3 R0HE 14 AT R SR 0 AR B AR MGS3 SR A BT
8+ WIRUMEK 6 TR AISUE 77k, HAFEA T %58 MRS RN«
() AR RESIY, AL L NI REN R, BB 18-27bp;
(2) DMFRARFURAT AU, (FH DNA OB, HEFRESARS BT PCR VY I8, RV“4)
JHIEIEHE R IR S 58 ;1A 578 JFORE N BF AR 76 MGS3 JBUHL:
(3) FH Dpnl #EATEEVI R N AR HR PCR 4
(4) Bt N IR 32 S MM TOP10, RS2 A TOP10, IIAALESS K PCR &4, K E$FE, In
A LB, BEE, WRECY, Pt LB P, ¥igR, BRHCPRCEAISEETE, DNA BT B3 R Es Ry Mk,
B FTAS 3 R AL TE DG A S BAR A3 51 MGS3 58384 1 TR
(5) Lk MGS3 %2 M ORLILIAIH] ScreenFectA #4441 L7744 MGS3 RAEHE.
9. P IAEME,  HAHE A TR TRRIESR 8 BTIARM MGS3 58K 2E 1.
10, WRARIZER 9 Frika ik itk JLAFHE A T30 T LUN B 5 R A B4k
1. HEBURIEER 10 FRR B RIA A, HAREA T BT LA pcDNA4/TO/Myc-His B,
12 —FEMAIN, AR T4 MR B T RCRIZESK 9 ul 10 ATk sh ik Hidk .
13, QIBCRIEER 12 PR Mzhyrdnit, HASaEd TArRSial C2C12 JLA4n .
T4, BORJEER 1 BRI MGS53 5878 AL 1 % R H O R0 18 52 0 A4 P G REE
15 WIAUFIEEK 14 BRI MG, HAGHEA T, B id4e 2% B HEO ARG 551 M8 ) 4047
OHEB ARG O WESR O/ PSR . OMAEZE, DA, O DR A RN .
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16, WK 14 Brkig g, AR T, FrR A flfnyr RS Z AL, M0, BRI TN
W ST T 24 B d

17, WBRCRIEER 14 BRI, FASIEA T, IR 4 P{cBls VAR ATl R R 48R .

18 WIRUREE SR 14-174F — AR I HIE , HAFIEA T, Z MGS3 AR ) MG53C14A, 1 Jy MGS3C14A
(el iRy ORI R 24 R &

19, WIALRIZESR 14-17 B —TRTRR MG, HAREA T, % MGS3 KRN MG53C29A, N
MGS3C29A (Ll &7 LRI T 258 h r HH

20, WIRFIEER 1417 T TATIR A&, HAREA T, 1% MGS3 Akl MGS3C34A, Hy
MG53C34A LEfl# 6T 7 QR R 4 Th i &
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