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SI'M MG53 tfn£$J MG53 g MG53C14A, 
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A^W/MKMG53^^, AI»M?U 
JL: 'I1 4^ U ^ j& HJ JiX $n M *k Pf &} % 'h i, MG53(TRIM72)mRNA ft] NCBI |i« '7 : 

NM_001079932.3 „ § , 

KM: mRNA :NM_001008274.3 NP 001008275.2; 

25 A&l: mRNA: NM_001077675.1 NP 001071143.1; 

& ]': mRNA:XM_001112866.2 XP 001112866.1; 
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ui&JK&fmiru IE#K mMG53c\4AmmMm%&<Mmmm\ 
ft MG53CI4A 
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mtuttu 
Ms 7t'mM- IS1> rnJ#^^ MG53 HE 
m, ^-T-iPsmPB, fx 

MG53 ii TRIM W3k (The superfamily of tripartite motif-containing proteins) rj1 IffKS'iffy 

mmmmmn, mmii 
^>n^wj MG53 
tWMW^nmMWX Vi^vLVIiJl'K MG53 iXMj::^ Caveolin-3 '5 PI3K [MVft, fflt 
i'iri Ifj-M7i•"f1/!f/jMM(reperfusion injury salvage kinase pathway, RISK pathway), iitinf/h'l^ 

#f§BJl MG53 , i^/5 MG53 tB 

»j 
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1% RING (tilPlUiHft RING T^aEfeJc), B-box Coiled-coil SPRY 
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MG53 M IRSl MG53 imii 

(IR) (IRSl), ARINGggC14AtfP^^--^ 

fjto MG53 W RING X'j j1 

MG53 {lifc IR |P IRSl M-% C14A-MG53 ffijlit, ARING-MG53 

5 ARING-MG53 M'bMiMPttW, M'JMM&tMfflM. 

m%o ii'i l'i •# 

fi'i'CilX^^njJ&Jlr, 

Xjlii 'yUV\ MG53 ^ IR |P IRSl MG53 

10 MG53 iZMfctfl IR IP IRSl 1zMk%tfTlW%* & C2C12 )iil^'t^> 

®Jii^:iF.^^MG53^ftfJM^^, f£%mL, R^" 

«ff- IR IP IRSI MG53 M A£ E3 

^S^CHA, 

15 n-mmw 
/K¥It!tlSUfelTK¥iif.7 MG53 & IR |P IRSl 0<J E3 Sf^*£f|, *& MftS'ft-lift 

MfiMiRiPiRsi, 

&, a- mmmmm-sm-R'A. & .. 
E3 "ST^^o E3 

20 Mj jy^jWiAl^: 'cT RING (really interesting new gene) ^'iE3 iP'cr HECT (homologous to 

E6-associated protein C terminus) E3o 8UtLf$k'W±Mf& E2 iP^iift n", $f 

Ju#5fc^lltAA E2 $^JiJ HECT 

A L, £1thlj76^Ilin, 

as, BU, 7 4v«ni?, 
25 3S#WSJ^ "**E" WHm* ill 48 iWAU. 

t±j 63 

$0, m-Mwm 
ii f/iclJ ii'iiii'jil'i '/*}- (Ubiquitin-binding domains, UBDs) lK) 

ftrn K&ftf 26s m&mw, miftikmvv, m. 
30 «A, -&k%mm§bmmrtiiP, kin^mAikmmmii\^m^kmtm%\Ph HP 
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iR7iRSs-Pi3K-Akt M8&-, AtflfiWiS MWJ 

%i, IR *n IRSI 
#r£^gfifr*^Ti#o Mmmw, >jn/j ^iRSs^$fim»#iiJ7 -^A 

i)>, tfcftl, SOCSl/3 culling-RING , ijfiH'J IRSl $\ IRS2 
fr,rv. £-*ACIXMISOCSS t 
m, i^Ammmmmmm, AC^MIIJWW n 
\i\immmLft±, m&zth mimmwfr^mi 
mm^ Akt UPS tfjti**, 

fnirfiji^, mn MG53 £0^$#, »j MG531 

I'iSK N ^ RING C^i 7 ftWM, 

W£$iWY0<^tW»&MG53 MG53C14A J-4G53C17A.MG53C29A ,MG53C34A, 

MG53C37A.MG53C53A .MG53C56A *t"(£—, MG53 MG53C14A* 

•M'^LW. MG53 UPMikf'J MG53 

Easy Mutagenesis System 0 

&P » .fc.S£$t3a.3fr v£ §£,% ^~):j s)£ ^ ̂1] /£ )& % 5? UTFij # ( it M ik'-A-fefc "»Tj fft Easy 
Mutagenesis System) MG53 ^OilT:%MW> 14 

MG53 R&wmh ^nrnwuim 
MG53 $ MG53 MG53C14Ao 

Mfi-iik, MMlt, MMMlPfrttMMW 
InlJt, \^WfMT MG53Cl4G^ MG53C14L, MG53C14P, 

MG53C14V, MG53C14L 

'1J, : 
(1) ^ h :i#|x$tfj 18-27bp; 

(2) (®f X.^MG53M^) f£ffi DNA W?> B> $###$!£ 

^mm? PCR £&&•%, SL^mmmtwrni-, 
(3) W\\ Dpnl atrSliVjjxhV^Jl PCR rt/: 
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(4) TOPIO, iqA&SUEffKi PCRrtJ, 

linA LB, mfi, &V. W/itt. I B fti, Jf#, fftiUI'-te hffi'YM*!#. DNA ill? 

(5) iii£ MG53 ScreenFectA MG53 

5 ScreenFectA (Incella) 

- h^i^'J^Te: Incella n] (f'l ScreenFect®A transfection reagent ^P+ ScreenFect Dilution 

Buffero 

J:M<yW (1) 'l'! 20bpr 

t-.-y}^, % T n$\ Flag-C14A MG53 mi - # Flag-MG53 I:' 

10 $]#1 QuikChange II M MG53 MSUff 

1> #. 18~27bpc 

2, 200ng mmM, DNA f^S§, PCR 

ixMfif!c SKISo 

15 PCR^S^#iPT: 

95 °C lOmin 

95 °C 30sec (#) 

55°C 30sec (#) 20 Cycles (BP, 20 4^/1-^) 

72 °C 3.5sec (#) 

20 72 °C 5min (5>t+) 

4 C Hold 

3^J$ Dpnl aifiltJJJxhy.M PCR f:^,&&.MWH F: lOuLPCR ^WMX luL Dpnl, 

37°CMJMO 

4> TOPIO: TOPIO, toiA&Jljs&O PCRr^j, it 

25 ^k&KJ Jfu 30 3B+, 42°C^$IJ^ 60 ?J>, linA LB, 37cCf?fj 45 5H+. LB ffeo 

37°CjMJ&# 16 'hftf c 

##: Stratagene |$ QuikChange Site-directed Mutagenesis kit * 41:%i4?it.#^ Easy Mutagenesis System, 

iiM I'JW] h^)f http://www.transgen.com.cn/uploadfile/201111/20111109161357731.pdf. 

30 kmWJ MG53 jii r'! 'ik: f^ !'!<J JIV Lj.• U.i''J" jAl • b 1!:' iJ f'J 1 l<J -!L ,ij(JV; . 0 |'!<J Easy 

http://www.transgen.com.cn/uploadfile/201111/20111109161357731.pdf


WO 2014/114184 PCT/CN2014/000078 

Mutagenesis System 1$ 1$, $3 4$, ki$c° 
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ji;;i!(L/!^^^H)j> mm%° 
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'/< j'' MG53 

Pj#B 200910241451.3 ^/]"I^J#J-¥^'3^^tt|36tJV'A^Po 

^l^l^SWidJoi MG53 WL MG53C14A,^t^^$l^l-fe^J'lj'flR®lflfe!.^/05i£c/iW-ifi--)ti. 

£W4,#T$i&#JMG53 %?MW, JiJtMG53^^fi, £& MG53 c 

ABvmu, 2 mmmm%mmmmm.mmuAmmmz-* 
k 70-90%, i§ £ K f i >(-J !!< 11 ̂  Ui £i M MM f!'J H i '. M 

^H'V^lfelM':'.^-. ^^^lsAT^¥in(5^5tiiE^% ifti'hl'.'t4, mitsugumin53 

(BP^£$J?rs£lft MG53) (IR) 1 (IRSl) 6<jMo 

^±1MG53 04, ». ftjft-ffi, />•: 

m&MmrCtlMWkMty, MG53 MG53 Mii nTl^SMj]^ f Mil, 
fflfi, jffi&W IR #1 IRSl, MG53 $ 

MI, MG53 &% E3 mmm, mitm 
(IR) mmM^mwj)\ (IRSD, im -.mkiiimmmmnm, twm 

m ̂  iv:;!ii!j'.'i & it#; M m C mmmmmw- & MG53 % -A-mrtmrn m i ffl 

^tlSEI. lt->I 
B3£)&%A^MBmMAMZ~. ftiSt^*E$'kJliL&&^£4:/L$ 

•I'M 2 {&, 2®ifraa^A^±ii5fgo M, 2 S« 
t& 70-90%^ 

tt^j, 2 m-m 
2 mmmmmmM^-m2>Wo m, 
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t:. MG53 {W'F , ffi western blots 

MG53 frJiWJfl 

Wit). Ii'i GAPDH db'db l'it/J< 

MG53 iMJ4J±Mc thUE 

5 JftAIMM**, MG53 (ilWA^)c &^m^Am>mf^JMG53 

tiKi: mmzm T -nMmt, 
y'xi7MG53 ^/MiflJ/l3 /£]&, .^RiJAJ!'-^ 

!g»J MG53 r^^(MG53-/-)/h U flo®7) 

MfMft&li&TflmMftiltmmo {\:. 3-38 .KWfrti'iW. K, Wk'^IHW 
10 ft, MG53 JfiLl!(> Ml@i, 1-h^a 

MG53 WMiSfk.mM$/> (#.38w1tM|)o 

MG53 i£& 35 flftjWK#. 

Sf«^^MG53 zjc¥±^. f^m^SL M 

mimmmmmit®.* MGS3 
15 fiL %'Ji^l MG53 «'hi,*St£, #B1 35 jWl^K# MG53 mt^U, 

fKjjftLfliU jfttff. iftDWM£jS\ M» cMl?4Bffi"FH^TK-T#!.^. MG53 &9K&P'.%W& 

ii!fil/i!!"IIS)iiL!!!7)i/ilHiK, «»JfiA, r'f'^ii^f^iSiHijftM i'is, 

ift#NHA\!.£ 
(GTTs) (ITTs)o n V^jS!f"'&•.ftlYjii! f' 1' F!H/:.\ 1 

20 w, -\m%L^-T-II mmmvck 
tm.imm, 35^, 

Ufk, MG53 hMr -'M, 
wm%Myk^, 30MG53 A 1 HMWT^Mct>M 

25 timmi cmw*>FPJK^m-frf;M:)o MG53 & 
$#<> r«, MG53 ':l \:M 
m, MG53 

MG53 &} ?mxm&7&mk MG53 m<^ 
W'MR (MG53TG) o £ 38 }S]M, :t£ MG53 iff^A 2.6+0.3#;, 

30 'p/bw, 2.6:0.7 mu'r MG53 ttmiM'hMMrtHJLWmiil (jj'fu FEK, IIN Mi, 
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n. rtlftJItlfrWft), MG53, MG53 
wm-wivitt rmrs'ir^i^ F. 38MG53 

it, MG53 m «$r 

fjj, ^i',;. 

MG53 mm w^iM^in^wt^siMf/i^o &*m 
timm, MG53 
Wo m MG53 m^mmMG53mm 

10 'bUf inzf j$ 

M&IW (W.2 £#$-f£#1ilt ) $1 flTKJliLjft)$.% 
it* SrlfeM MG53 35 )?h fft-tf&M® 
+/-fe^iM° 

15 -ft o H IRS 1), m &h M^l&MI 2( 1RS2), 

)\-W&VX ft 1?#ffSJL. %U% MG53 

i)Wlftrf-UM, &$A&*9T MG53 &M&W-IRS 1 -PI3K-Akt-GSK3p Mt 

imt^iTo MG53 \\\mi&$m 
'j|ilg(Kjlfc$iR£ft (p 3ES> ^i IRSl VxR Akt473 

20 IMo |i'JU'"t> #?£:f«fj 1 ttW!••!:&&/Kf tf- •*;&'>, 

flU* mRNA /Kf .^J!><WJ MG53 rlUWl -| 

WkffM, illtjii MG53 C2C12 WMMU- MG53 JYmPJkl 3.5+0.2 f't, tf-

IRSl fftUri^MS U% mRNA ;'JOJM^c MG53 

T IPvSI, Akt %\ GSK33 ftlrrKh. T• !"$: ¥053 a% 

25 mmr MG53 &«ra/hswm^#fE, wot, "AG53 
w i-.injukiiuinitwfKJK•%/AMWMB%m:\<>^im^t-x: 

iv.: -&)±mii MG53 '^i 
MG53 R 38 miM'FM MG53 t&Li* 
JEfM, ttvilF-fJI. & 30 MttmttHttSi&fm 

30 'bMfti MG53 ftfcRfc/hi4^fi^lcfW:I:^ii«t^n|j|fifj$ift <iti'^-. 38 MG53 %<-& 
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38 MG53 m 

MG53 MUfi in MG53 mak 1HMIUK'* Mi 
'•mrimMT, Hii-j lR til IRS. iKn/lv'rl^^, mRNA ,-KlM^i: llt*h #Ki>liMG53 k 

5 i/nj, IR IP IRSl /RTi»^<l'/4]mt 
)mm 2 h': 

>kJj K, MG53 IR 111 IRSl o ';•) 'X1^. 

tf. MG53 IR IP IRSl h, MC53 fc$N7KWfc& 

IR in IRSl IYJ ':i'- pf !?£#$[ MG53 

10 if7K^P$f£o MG53 $ IR, IRSl, Akt 

III GSK3P !*l!it, MG53 ti)W ifti3iMl<J#f^JL IR 

in IRSI 

ZB, #&&& MG53 

>JT & H fa, nwAmmr MG53TG 
15 'kfrWWIWo MG53 

mmiWMi (&mm%*« 6 mm MGSSTG <kMMi-fcte/, 
f. rf^rKinM^^aifrj^^m-mmi^ Kum 

.'.Wit MS # l MG53 &?hr.':ili§ 

7 n 3.1m emx 
20 MG53TG /hi. (38 Ml) It?&4-1$*It < &18ifc# 35 $> i&mSMjWWFA 

A^m%jyc±mm%mmn, MGS? -,v;- ^ 
%mw MG53 -yxmfmM, ^-Zmivi'/m -

iifr'i'li!; ;!' : MG53 

25 western blots ifcffiiri/k 38 MiM/-\:M^n MG53 !(,«]£iT/f/t^^SJc-ft'ljpi^ftli^^f'tl MG53 

«'hEHHM]MIKkMH'$'hMM&It$ #• fltl IR-pl11 RSI Akt Wiftm 
ftTK-¥. ft l«&Wft IHxfJ'• GAPDH femt, /ii^i.^-K'KlA'-iW 

/1•'.Mf&ft]{£2ftoft] western CU id ft}MTI<K.% Ki ?; & 6 ;K , 38 Mii'f'\-M111 MCo3 

Mi, MJ^Akt^Mft, 

30 IRSl £ IR |nM£^#/J: KHf-I (IGF-IR ) yztl }J£ 

10 
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m%l MG53 M-TM%fkW^Zft IGF-I 

IGF-I MG53 $i|ig/h K'PilM IRSl UmA'&M MG53 i^cj:E 

IRSl W%j r.i%io J77' MG53 Jbfi7W IRSl ;7'd 

)<*ij;i<:i i' IGF-l •{ i i\ J;)'{11 <! i;J '<'{ '41» IGF-I 0 MMG53 

5 IRSl 8U, B& MG53 ill IGF-I &Wffi^\kW\$i 

IGF-I ft^MiksmMW: IGF-I 3!€ftm,%•> 

til T" MG53 tiMMM&t; -^.m} E3 ii iftilll RING finger $ TO ( RING F-

SKRING ^^ASctH MG53 mwh E3 

IRSl mr% 7i7t, 

10 7 MG53 lBIKJ&jfcgf4MRSl ZmiWmmftty - # HEK293 MG53 

P IR. IRSl fafelnfoo H: . MG53TG 7 §(# #gjfjt7 - MG53 nTWi&ft IR P IRSl 
mm\ks° ftflgft-frtfiin7 Ifm*ltP«iliM#^«i IRSI mim, \W& 
MG53 r«o mfiM^vEWT MG53 E3 Jfl-MfcWMWM IR W IRSl 
M?, cFBXO4O S3 & 

is mmwIRSI x->mt MGS3IRS:>. 
GLUTl <$ GLUT4 JfcWf&OTM MG53 

RING j£|K E3 •&&mtt)TM, )7;^^I.IT-M»j|l] MG53 N «J RING 7^ 

|-;v;x., &M&U- (^fkUM 14. IS 

VfP*j f'VZt) nJtg^MG53 tt%j E3 « '::Jri(l- RING 77^171'MM 

20 p): MG53 ft IR |H IRSI i>7> 

MttMMo l^irl;^, -Wk$ MG53 7M, i|c® MG53 >R P IRSI 

1R-IRS1 -AKT-GSX?pfjTn$t, 7777 

/MS RING finger Ix MG53 '&M E3 •&!%$} <. clasto-lactacystin-

P-lactone (p-lac) MG53 i\&{£) IR p IRSl SfW b'i$. 7'^ 

25 U IR p IRSI MifffiffiW-k- AKT 

MG iZtiMT MG53 1$Bi£•$Iff^-.iivtMf3c 777li MG132, 

>i fl1 SdBS#:MWJ(KJ1 i1 iE^iJ7-!^c MZ> M'\tfiWW '^^^iif"'J'i-
MG53^ i^fiTiE3v/IR^1 IRSI 

muftll/iitto MG53 !R P IRSl - -J£ 

30 , !iij RING 7=-^Lx7#,4JMG53 -;7# IR ffl IRSl 
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!M&^,WMG53 jf-%& £ *P 'fr JjJl ft J* £& & tfT$11, RA#.& -Nl/ti/h7 MG53 

MG53 C/l;nfli®tJ^^:^^^.jli{J., MG53 

5 E3 IR $\ IRSI MI 
wRING 

Mi?^MG53 

mmwAm^XT MGS3 &- r MG53 

^ MG53 E3 MfSlEft. 2 
niirnrWm>KmVhV\}!>< 

KftJffllW: PY100.p-Akt,p-GSK3p$X)k IRSl '=1 Cell Signaling Technology £ 

15 Vf]; MG53 $i GLUT1 ftjffiffc* F! Abeam ; p-IR-pfP IRSl '^A Pi Upstate &".'d: R-3, 

GAPDH, GSK3P $3 GLUT4 I'H] fti W 'A tj Santa Cruze Biotechnology & n'j ; MGi32 . 

clasto-lactacystin p-lactone (P-lac), anti-b-actin, Flag. Myc and insulin M^A f! Sigma-Aldrich >> 

>i]o 2-(N-(7-nitrobenz-2-oxa-1.3-diazol -4-yl)amino)-2-deoxyglucose (2-NBDG)A l'.-| In vitro sen z* 

ffjo It# AixEIA-l '.IGF-l) A 1.1 PeproTech y> nj c •K-fe'ftA'; it/t'J 

20 J^lA S Sigma-Aldrich £ TT] , 

(db/db) /hi, 25 WltttltM^'/hfrt) 

jKUEilA&(A l! Jackson Laboratory ^"n'j o (-hit? ,<'j 12 A) i fMiHI: I 1 Al'fe 

iMfkAID ^arnlMlnl^Uf'iiC'vrj&iJSmAA!-i 

25 MG53 S[S»/J^H«ft t-Ri: .9f^|;H|.Al^^J^ 

jWW/fn{£tfJ#r& C1985 AAltUHNVini 
'YffiftffiWtfRft, '/<l':'j '• H6 2:Oo AAV A 

fft, -Mr"Jt-iHi AUkfr^AiAo 

*4*40 MG53 ®H^/hHMHiittm avm\* MG53 >AA^MAA; ^nffHA^AAAA'k 
30 lliA[i:i^Ajitl9T^niSlT^j)]u^:^ (60% A M A fj BU; • AfWPAVj'fti/AA ^ A A D12492) 
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W.M:# (11.4%M-f?g&MftHSfj, W Pfi 

MG53 ^3j£|S/Mi: fp4 MG53 cDNA pUC-CAGGS 

Xhol "?£%% beta M^J^l7n 477 W£° 'ir. Sail , 37t7'f 

!*• o PCR 

5 ffiii PCR M/hi. cDNA £#rj*?7 MG53 ^ix)7^y fli^A7 RING 

UifiMft] MG53 W-'H (ARING), 77A Bglll #J Xbal |W A p3XFLAG-CMV-10 

(•>££! Sigma-Aldrich -£7'J) = 7H7frJ MG53 T'-Ailii'r. Kpnl Hi Xhol I^VrKrt''J 1 ̂  

/5t$A pcDNA4/TO/Myc-His B &l'A7AilM^'(;fc!'! Invitrogen &nj)c C14A (W> 14 Y-JJ&&C 

ft] MG53 ^)4j'1^^SJS:^ij7^!^T^SB^-)(7^ (&IO MG53 

10 Mffc&3SlfOJ&« ^JicA'v pBABE-bleo AIUEJM'ZW B (^ft Addgene &nj > € 

&BMM, Mi Hindlll *U Xbal i^WJMflfcA pcDN WrO'Mvc-His B ft 
Invitrogen ^-^])o 1 (IRSl) z§M. pBS-m IRSl ft Invitrogen ^HJV'1' jfe&fij 

%,Mi Hindlll NotI A pcDNA4/TO/Myc-H»s B ft Invitrogen 

£wJ)oN$^ HA U^ft}^M lxjk$VtiM C M FLAG U'^ftMiAM^W^^fikUA'vlAW 

15 I. Leibiger Se^t-o GFP GFP-MG53 

C2C12 mmm ^jaHMiKW'iis IBMS, 
vmwmw > nr 37 , & Duibecco 

$L S. ft] Eagle ip (DMEM) 10% WJLlfc.$ (Sigma-Aldrich 7 

nj), 0.11 g/L MSStflW \%ft]tf^M - "'; C2C12 90%;7j7i7, 4Vfl& 

20 zin, mmiM;?%M-DMEM 
it#0A«It = 

»im^#iSRPMI 1640/5% 48/hH-J-^;r]. j!i 

95%M/t,'f'j 5% RPMI1640 J^fM, 

J&il'J 37 95%H\'"i *li 5%ft]$?**f4»'•?( 'Ohmeda oxygen monitor. t\ne 5 L"!0) 

25 iffl OtrL ft] in f f- ® f& RPMI1640/5 % J3ft't-lflL^, ^/!:3"l:iX 

•a :T ri , 

X\H~ ATP l^rilb 3K.Hj Pro/nega £"i-d ilt» CellTiter-Glo Luminescent Cell Viability Assay 

(Cat#G7571)» i2c: 1 r%'tMil1 CeltTiter-Glo Substrate (I :7) ! j CellTiter-Glo 

30 Buffer (1 ff) M7" , & & 'ilVJifvf F1; 2 7i)jt777ii:i^7ictT 1|X.4i, M^iikU'.ii 

13 
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3 A A Aft] ATP XAMUA (lip, 

ATPi:i ; 4 2mm nm$ 
#^^0 ATP 5 lOmin JOi: 6 Luminescento 

tt-T LDH mit, (LDH0360)o 1 i& 

5 LDH ©MM! 2 (1:5) mWArMVLAife, 2-8 Sfttf-ftlij; 2 M 

fefect,Jll#^40ul/?L; 3 200u!/?l!ftiMM"£ IS • kMJ',E 340nm 
(CoIP): (pH7.6 ffi 30mM ft] HEPES, !00mM ftjttihM. 

0.5%NP-40, mWtMMUfAAA'W]) 4' C 30min, tmPA'-'U't 
4° C, 13,000 rpm Jl^ 10 AW- J[AAA, &)flc *ij.TOl'f I'Ki 1XPBS v'n'A; 

10 proteinA beads, PBS beads, 4000rpm 2min, A^ i:M, jtfljifcjmORffi 3 ?K> icP£ 

PBS, anti-IRSl lKl*/tf* 0.5ug, 4° C AUAW u 4 'MM* M 

ftKJt 1XPBS beads, irfift 3 ft, Zfc beads till A lXloading buffer, 100° C A 5 

^Hl1, 13000rpm lOmin, JR±vt#^#up«, SDS-PAGE .Ir.ff^Wl. H;PVDF^: *ij 

ffl anti-IRSl-PYlOO tW^LM?TlSi-i r 

15 

frMikftVi: C2C12 10mM ,'N MG132 M! 12 • BAi 
PBS MfkM, tfJ RIPA mum (200mM ft] NaCl, pH ll 8.C H;J 2CmM 

I'ltl Tris-Cl, ImM ft] EDTA- ImM H\l EOT A, 1 %NP-40, 0.5?/cl&W?$#], 0.10^SDS, 2.5 

mM 1 mM ft] P-tl'^Ii^Fft^, 1 mM lOnM ffl 

20 MG132) AAKAMM 10 '/Mal . A, A 13000 rpm 'VI',.(V '0 ;'A!\ IAAAAA A i f,>;4";/ft 

4} (GE Healthcare ^pj ) 1 /hH, Myc $\ f*\ iil'-i A 4 

f)"4/hw, jiisffl RIPAmwmMM S 
%A ̂ M^WyYAAMikAnU^ m fcMM^ - >3 RIPA iAA 

i€ }'• 4 iftMi 1 /R-f, MA 13000 mm ?0 AY* <i:A A j#IJttm A}:itt !' 4 
25 Mfcmmn 8 ^04, '?ooug mmw 4 mAimn 3 AFUH7;m ?\?\ mHAAA'^t 

81 2XSDS F;WT-&M0£fr*i\ 
mwm-. am, mm* rtBfcflgj&WTO..: u. 

UAMAAVO^-M^M. (pH7.4) iiAAAiii!1J, rT-/!-^ um^iS'tl'M'c 

mft]^A^mmi\:M^URAA^A:AAa 

30 ifiLiki'J*: A ASV4!>J<1^ U .1-., )!j)-div 



WO 2014/114184 PCT/CN2014/000078 

(Visitech BP-2000MkfrfJ?3UjD ^/Mjo />ft 1 ̂7-10 

A, m-^A^UR^O 

'M, ^^^^^Krebs-RingerflUPi^tl^if (128mMn']NaC!, 1.4mMt!tf»j, 1.4mM i'-;| 

WkWM, 5.2mMUitW, 10mM^jiHg^rJ[^n2mMNWit#J, pH7.4) 4,A37Mft^>'t? 

f)"30^Ht, PiS/offl0.1 uMiW$1£Jj%|U 100uM2 -NBDG (Invitrogen) 737^1 fcjfM!6/pLA f& 

fc, >l#ai)Mi5jC}t^PBS^!^«r •:<%:, HI0.5 % tfJlHIr F mw%. %iv?1 W. F 'M , 1000"omA<i> 

5 jH'Y ^JflPBSMn&iWM, JSY~\)fjFAGSCalibury/itj;t)3feft (BD) «&FL1 ft'X ftftlV 0 

ftMft: 7!Mv'Kvjv'-r), (2g/kg 

WM.)o ' <F4^ $(0.7MJ/kgfAIi, Sigma-Aldrich 

^"n])0 'bumt\6ag/ka), ̂  
HUrniRtfajA^M^iwciftLo M n#^MI -Accucbeok 

wifiiiift (^ft^^nifij) mw&mxtfrniisAmut < FI^MUEZRMI-BIO lymw.i-tfh 
jflLyff"M iti^JWi^'/fU# ( li *>'*M'J^290-6370 1 *11294-65801 •) 

(ciAMS;#ffcM* W£v]) i&ttl * W-'h (V02) 

|Br:^a/J£;te(VC02)o^a.l.^!JjMvFir.^^^:fM!i:Hl,-(3.815+;.232V02/YC02)><V(V20 

m\-: > ANOVA) swum m h-m&, 
iS ̂  frtMfflBonferroni Jb'tfe^.. ^rW P{£ 7 70 05iA % >'ii' ¥,- >f? ;hmean+s.e.nu 

f #A/j^iA:4r^ A^tlVf iAF7'j MG53 A:^M77 f7AA^ 

olU%JMpcDN.M/TO/Mvc-Kis B, 

7It, T. hit F'Jdj%WYM'Y; i^«!flfeC2C:2 

itiio 

A^TO^f<77J£ MG53 %'^WttM&Jv.£1'frmiW'M*ft\Jft J &; -I* •»•'#{& 

'frJW:lftJt'L$Wi\ 'C\,i'!'^JJ:i./ft^Iw^i> '^IjJUAA >Y)j 

MM, jt'&xi: A^HJJIVl'U' A1 MG53 ^AlA7j!| 

foffifrWftMWri, lEfl^ WM^rYYM^fYYm^YVuYlY&o ll^(f.W&H)\\i^'V/iiii 

& MG5? 'YY^Yfk MG53C14A, MG53C14A 

WYftYW^L o 
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U&, MG53 MG53C29A, MG53C29A 

IXR, MG53^ft;ftMG53C34A, f;^W/fM^MG53C34A^lr®^>f^T^m^fij^^jfJ 

5 

mmim 
m 1: MG53. MG53C14A M MG53 ARING 

:cl):iil^i^!Aj ATP',tiTc (MM) (LDH) 

(A~\ !?!) (vector) C, ifoVfJit^i£ MG53 

10 §Jt# MG53C14A mMttMtltymMM4>» In]#. MOSS ARING tjltfeW# 

m 2: MG53 

a InlfftNittSf4:5!)*n MG53 b-e II/.T; 

35 jWjPllW^-^fll MG53 ifllIk (b), lM (c). ^ < d>, 

15 iliLljHii'ilft/ (e) (f) f/iRc 

m 3: MG53 

a 30 MG53 r$!&'h Ur.) fill'to &•••!* 

'a Ui) mMo b 30mmpm\MG53 

llll ° 

20 m 4: MG53 $f Hrnr3!iato •ft$gfcrF«j -
a western blots MG53 d'MG53 b 'H>?ik 

#ng#^[n]^f0j^|f^®|P MG53 iKSmftifc# 38 mm'P.*U 

MG53 l(0.ff, Jilllilni&DjM^I^^^o 

a 5: MG53 m%WMW I •'• IJftft A'}I # f*t )$ % 

25 a 38 MG53 (Insu'in) #t 

'jl&lft IR, IRSl m Akt v/estern blots ffl. 4'i#l& 

35 MG53 ^^/Mt^ifritfrfJiLt, 

m&M (Insulin) »'3lt-ato IR. IRSl ftl Akt 

western blots ft|, o 

30 m 6: MG53 \imi-j IR Si IRSl *|'i'.f|-:»lj, 

a SWJ#ML'*'. MG53 "•i IR >V. IRSl /fH'UV'f'l.-b ;I*. 
16 



WO 2014/114184 PCT/CN2014/000078 

38 MG53 IR (±) $1 IRSl cy) ftitl'M 

immmoc 35 M]I»«IPMG53 »^to# »WMR(i-.) 

in IRSI (T) o 

m 7: RNG ^EfMlP C14A ggtf] MG53, IRffl IRSl toSfttfJlfiiH, llff 

a C2C12 . MG53 (Flag-FL-MG53) ^M3BI&IR ( Jr_) fll IRSl 

U:0 ftMMitmn, IS RNG T^HRIM (Flag-ARNG) n C14A (Flag-C14A) i'i'j MG53 

Xtf" IR (yt) IB IRSl <M) fKrSW, mufoo b C2CV. Mif »JfjJ , M)t western blots 

MG53 toit^i (FL-MG53) (Insulin) SI&tfJIR. IRSl |P Akt 

10 tfm&VC, M4> IR IP IRSl RNG (ARNG) |P C14A %>& (C14A) ffl 

MG53 o A' tj ft' ft] western blots f¥], ii X]A:iiW9£ft]^til'M ° 

M 8: MG53 

aC2C12JDl^lfflH4,> Mit western blots MG53 (Adv-MG53) 

(Insulin) 31/gft'HR, IRSl |P Akt ftMW.it, j\W> IR IP IRSl IM 

15 /l:jgfi?i^7|iij/fijp-lac MG53 fMOIl. western blots Tdll&Jr. 

ii«;W^ilSobC2C12lJL^ftf|Jfe^ J^^m(Insulin)^F!S^lfeX|Tlij^l1f^J/ktl(2-NBDG) 

ftjM$LWM, rfo MG53 vFlag-MG 53) 2-NBDG >40:53 

ttmwM a si^w^ijffOB-iac »j o 

M 9: MG53C294 H MG53C34A M# #1 P, 7' I;E ft]•<!>/HIMUM ft]w„ 

20 MMtHiirt ATP OA:[li) (LDH) $j® 

((vector) ftimfkttW $J m'ytt.. MG53C29A 
lH MG53C34A MG53 MG53C14A ®iU, 

M 10: MG53C29A H MG53C34A IRSl tolW, 

a tbi^ft] C2C12 W V1G53, HI It MG53C14A>MG5329A |U MG53C34A 

25 MGt:3/MG53 ^^1^, b ii-i-'/i nft] C2C12 HflHfjJ'!', MG53 it 

IRSl ffjfrtt, ifu ^ MG53C14A MG53C29A IP MG53C34A 

IRSI to®nit KP$n 

30 VXto^ 'i:VrS'A ITri'lt fr^.i.'li'j :)a^' Mutagenesis System 

1. MG53CI4A (MG53 U!L MG53 %'X^: MG53 CUA) 

17 
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K 18-27bp0 

C14A primer 1: 

5'-gaactgtccgccccactgtgcttgcagctg-3' 

C14A primer 2: 

5 5'- agcacagtggggcggacagttcctgacgoa-3' 

2, 200ng mMm, teJM9rt&DNA£l*B|, PCR 

PCR £j>5&#fcTF: 
10 95°C lOmin 

95 °C 30sec 

55°C 30sec 20 Cycles 

72°C 3.5sec 

72"C 5min 

15 4°CHold 

3^-lJffl Dpnl PCR rtl, F: 10uL PCR rWMA luL Dpnl, 

37TCitlffi. 
4, TOPIO: TOPIO, SnAMXIft PCR it 

30 yjH t, 42oC 60 #, in A LB, 37oC Iff? 45 ft® „ LB ffc. 

20 37oC 16 

5, MiUffe l'.fi'ir!': D:\A^IJI7-MJ^^^O 
Stratagene QuikChange Site-directed Mutagenesis kit. F' A'"1 Easy Mutagenesis System« 

i&tyj |5'JI#H&JFtAl??: http://www.iTansgen.com.cn/uploadfile/20n11/20111109161357731 .pdf 

25 %mm 2. MG53 B[j, MG53 %^cW-. MG53C17Ao 

MG53C17A 

C17A primer 1: 

5' - gcccactggccttgcagctgttcgat gcgc-3' 

30 C17A primer 2: 

5'- cagctgcaaggccagtgggcaggacagttc-3, 

C14Ao 
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3. MG53 MG53C29Ao 

MG53C29A 

5 C29A primer 1: 

5acggctgaggctggccacagtttctgccgt-3' 

C29A primer 2: 

5'- actgtggccagcctcagccgteactggcgc -3' 

C14Ao 1 B5C 2. 
10 

-i:ffi$ij4. MG53 5^f^ MG53C34Ao 

MG53C34A 

C34A primer 1: 

15 5'- cacagtttcgcccgtgcctgcctgatccgg-3' 

C34A primer 2: 

5' - gcaggcacgggcgaaactgtggccacactc-3' 

Mib&mn ci4Ao 

20 5. MG53 'X:: MG53C37A, 

MG53C37A 

C37A primer 1: 

5'- tgccgtgccgccctgatccgggtggcaggg -3' 

25 C37A primer 2: 

5'- ccggatcagggcggcacggcagaaactgtg -3' 

R-i&pmn ci4A„ i~4. 

9. 

30 6. MG53 '£'£<>: MG53C53Ao 

MG53C53A 

pj\'MPWk-. 

C53 A primer 1: 
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5' - acagttgccgctccctgttgtcaggcacct-3' 

C53A primer 2: 

5'- acaacagggagcggcaactgtgccgtccgc -3' 

Knl ci4Ao 
5 

7. MG53 MG53C56Ao 

MG53C56A 

C56A primer 1: 

10 5'- tgtccctgtgctcaggcacctacacggccg -3' 

C56A primer 2: 

5' - aggtgcctgagcacagggacaggcaactgt-3' 

C14A 

15 8.MG53 MG53C14Go 

MG53C14G 

C14G primer 1: 

5' -gaactgtccggcccactgtgcttgcagctg-3' 

20 C14G primer 2: 

5'- agcacagtgggccggacagttcctgacgca-3' 

ci4Ao 

9. MG53 MG53C17Go 

25 MG53C17G 

pm-ni): 
C17G primer 1: 

5' - gcccactgggcttgcagctgttcgatgcgc-3' 

C17G primer 2: 

30 5' - cagctgcaagcccagtgggcaggacagttc- 3' 

C14Ao 

•A:WJ 10. MG53 MG53C29Gc 

20 
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MG53C29G 

C29G primer 1: 

5' - acggctgagggtggccacagtttctgccgt-3' 

C29G primer 2: 

5'- actgtggccaccctcagccgtcactggcgc -3' 

C14A0 

11. MG53 MG53C34Go 

MG53C34G 

C34G primer 1: 

5"- cacagtttcggccgtgcctgcctgatccgg-3' 

C34G primer 2: 

5'- gcaggcacggccgaaactgtggccacactc-3' 

C14A0 

12. MG53 MG53C37Go 

MG53C37G 

C37G primer 1: 

5'- tgccgtgccggcctgatccgggtggcaggg -3' 

C37G primer 2: 

5'- ccggatcaggccggcacggcagaaactgtg -3' 

C14Ao 

13.MG53 MG53C53G, 

MG53C53G 

31 
C53G primer 1: 

5' - acagttgccggtccctgttgtcaggcacct-3' 

C53G primer 2: 

21 
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5'- acaacagggaccggcaactgtgccgtccgc -3' 

ni&pmn ci4Ao 
14. MG53 MG53C56Go 

5 MG53C56G 

3\$l 

C56G primer 1: 

5'- tgtccctgtggtcaggcacctacacggccg -3' 

C56G primer 2: 

10 5'- aggtgcctgaccacagggacaggcaactgt-3' 

K-itspmn ci4Ao 

15.MG53 MG53C!4Lc 

MG53C14L 

15 31'W^j: 

C14L primer 1: 

5' -gaactgtccctcccactgtgcttgca gctg-3' 

C14L primer 2: 

5' - agcacagtgggagggacagttcctgacgca-3' 

20 C14Ao 

16.MG53 MG53C14Vc 

MG53C14V 

25 C14V primer 1: 

5' -gaactgtccgtcccactgtgcttgcagctg-3' 

C14V primer 2: 

5' - agcacagtgggacggacagttcctgacgca-3' 

C14A. 
30 

17. MG53^^#: MG53C14L 

MG53C14I 

PCT/CN2014/000078 

22 
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CI 41 primer 1: 

5' -gaactgtccatcccactgtgcttgcagctg-3' 

CHI primer 2: 

5' - agcacagtgggatggacagttcctgacgca-3' 

5 C14Ao 

J 18. MG53 MG53C14Po 

MG53C14P 

•mpf-my. 
10 C14P primer 1: 

5' -gaactgtccccaccactgtgcttgcagctg-3' 

C14P primer 2: 

5'- agcacagtggtggggacagttcctgacgca-3' 

C14A0 
15 

'A-MA 19. MG53^5gft: MG53C17L. 

MG53C17L 

C17L primer 1: 

20 5'- gcccactgctcttgcagctgttcgatgc-gc-3' 

C17L primer 2: 

5' - cagctgcaagagcagtgggcaggacagttc-3' 

K-f&lPSIfnJ ci4A0 

25 AtW|J 20. MG53 MG53C29Lo 

MG53C29L 

C29L primer 1: 

5, -acggctgagcttggccacagtttctgccgt-3' 

30 C29L primer 2: 

5' -actgtggccaagctcagccgtcactggcgc-3' 

c 14 A= 

23 
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AMin 21. MG53 ScreenFectA MG53 

HEK293T 60mm if#JE^M 90%®^, (Flag-MG53 B% 

Flag-C 14AMG53), MM ScreenFectA (Incella) : 

(1) iPA DMEM 2mLo 

5 (2) ,^£eppendofflf A ^in AJIifttKj dilution buffer 250uL, inA5mgI^i, 

(3) ,t± eppendoff if B r|I All A^AA-flA dilution buffer 250uL , /ill A ScreenFectA50uL, ia-J: 

(4) .5minjn, A> 30min; 

(5) .^Mi^i^inAM, ^#6/h0t, 

48'hN"j5, MMMfkMM buffer MMffiflfel, SDS-PAGE Flag 

io fiJiip 

22. ffljl PCR RING 

PCR ^ItJ: 

dR-F: 5'-ata ggtacc gccacc atg gcacctacacggccgcagg-3' 

15 dR-R: 5'-ata ctcgag gc ggcctgttcctgctccggc-3' 

fe^Kpnl ffl Xhol - LUfcMG53 PCR, 

Template DNA: 1 uL (lOOng/uL) 

Primer dR-F: 1 uL 

20 Primer dR-R: 1 uL 

KAPA Hotstart PCR mix: 50 uL 

H20: 47 UL 

J: 

98 °C 5 min 

25 98 °C 30 sec 

66 °C 30 sec - 30 Cycles 

72 °C 70 sec -

72 °C 5 min 

4 °C Hold 

30 Uh»r':mf. KpnI/XhoI MBPJ&bS, InlH pcDNA4/TO/myc-His B W 

24 
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ZluiMaWDNA, T4 

mm Topio (t^jffliij^iiEff^jTF.iio 

WAVMftft] dRING MI4, kk N4ffij 58Ala JT'^, 2J MG53 

ifi , }\'th C-^tfi]7fr^j Myc 
5 

'mm 23. MG53 

M/&SIM K 3> 4^^MG53C14A> MG53C29A, MG53C34A H#M$» 

21 ATP 

iJ^$l3l&ft^&#J&ftft(vector)fa4fflJiiaj3IM^t:, MG53C29A -5 

10 MG53C34A MG53 MG53C14A ^U, 9* 

RPMI1640/5% ^^^#$^48^^^^, M 

95%UH$n 5%rM{tm&fflft] RPMH640 *£#-!&, Fn'^MJlfel 

37 95%M/fet,fn 5%/--T.^\;/f'k5^6tl®?M/J',!i? (Ohmeda oxygen monitor, type 5120) 

'il'JMHJMfto X^iECTMM- *|HMj£#g&$RPMI1640/5% ^ifiLyf, »:37MR 

15 !'X ft ii 5% 

'Mm MMfj ft] Mil ~hl£M T: 
)(-i' j' ATP -frit, 3^^! Promega CellTiter-Glo Luminescent Cell Viability Assay 

(Cat#G7571)o 1 CellTiter-Glo Substrate (1 ©) ^ CellTiter-Glo 

Buffer (1 'If) MS, 2 , IIIIS 

20 3 ^MATPWJM^SP, 
ATP i:i ftm&m^) ; 4 2min (iit#mit'*im, rnium 

#y{Hil ATP i^^iJ^vS); 5 MSulffW lOmin Jp; 6 OS.^^ASlSSfefe^t1, Luminescento 

M'T LDH U<&, (LDH0360)» 1 IR LDH 

&j®m\2i (1:5) ft]Vcm%±m.^B, 2-8mumm-, 2 
25 Miff# 40ul/?L; 3 %" 200ul/?LH<jK?fiJM^B, ±MI^ 340nm „ 

•A-MM 24. MG53 !:')''K'fJ C2C12 

MWrAMm U 3, 4 fv'j /A MG53C14A, MG53C29A, MG53C34A C2C12 fMSi 

mm IBMS, tis^p^swi^D .w.^375 
30 , *£ Dulbecco iMfft Eagle (DMEM) iff#, 

10% t-^JUn.if (Sigma-Aldrich -M ), O.llg/L 1 VotfmUM - %M%U 
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Mi C2C12 mmm ZB, 

fill^/hfrfi 2%nV!/!feiii?f!'I DMEM 

/l:j;v ftli'j C2C12 MG53, M MG53C14A> MG5329A *P MG53C34A 

ieMWfi, MG53/MG53 M 10ao 

5 

25. ^ MG53 IRSl ii!{Mj>,':^ 

K 3, 4fclI?MG53C14A, MG53C29A, MG53C34A C2C12 

*1M IBMS, Sfc-f 37 5 

% ' £4Dulbecco&&ftjEagleig#S (DMEM) 

10 WMl 10%«UUM (Si-rna-Aldrich^vfl), 0.1 lg/L 1 %- WMo 
M1 C2C12 f&mt&ik 90%'$flti- ZB, 

miMA- fUi 2%ff'j' •; ifii };fiif'j DMEM 

Wrrfc&MiU (CoIP): (pH7.6 tfj 30mM ftf] HEPES, lOOmM 

0.5°-oNP-40, 4° C 30min, llltt 

15 4° C, 13,000 rpm 10 1XPBS yff$5fc 

proteinA beads, PBS beads, 4000rpm lAi^ 2min, cfe^-hYpr, tiPithix."^£Yf%V^t 3 

PBS, ilHA&M£!!y$?$*P anti-IRSl 0.5ug, 4° C 4 'Mtto MHU&WIJ 

1XPBS r^ijttiL^jn fi'j beads, #f}jt 3 ft, ZB beads iPA lXloading buffer, 100° C M 5 
y7Ht, 13000rpm jti'fr lOmin, , SDS-PAGE , $£ PVDF B|, *ij 

20 jfj anti-IRSl-PY100 

C2C12 MfkP, MG53 IRSl TO-^ MG53C14A % 

MG53C29A %\ MG53C34A IRSl &#:TP$o i^»J M 

MG53 K-f'ii MG53 10bo 

25 ^'^'Sfe^Jl/9fj^6tJMG53C14A^EF'g6<jMG53^^, BP, MG53C14A, 

MG53C17A, MG53C29A , MG53C34A. MG53C37A^ MG53C53A , MG53C56A#jX>kxJi 

SiJf^fflo MMG53fft|ll4y<f^ , tftl7fw.ti. H29&j±u f|34£riU 3§37&£> $53fif.£u W,56 

30 

26 
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(^iJtoMG53C14A) 
mmMW^^mmmftm^j, BP, MG53^£# m& 

MG53C14A) immwmmmftfnmmr> 
XkWft&ft] MG53 %'j£W, MG53 ';<'{d*. 

5 ^jtKitt: A)> Ai:'1:| Mi#nS?4i$rM%7hH MG53(TRIM72)mRNA 

ft] NCBI l v: NM_001079932.3 fCJ'£^?'J»Ti£ S A^t: mRNA :NM 001008274.3 #lkM% 

W¥^l: NP_001008275.2.c A &: mRNA: NM 001077675.1 NP_001071143.! 0 

U (•: mRNA:XM_001112866.2 XP_001112866.1 kW\WMXkU 

iw<i, Qiifm&mtftiFfrW MG53 mp,±rmkmmmft] MG53 
0 

kTO'kffiWRftkk^W, BP^it£o 
1cX± a £a£--jpittmxk.m, kkrtkk.ft]f&to UK$J. X^i:iit £ 
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« m s * 15 
1, --ft MG53 )t4.Hn/t:. J'', i^MG53 MG53 N TO RING 

t T«?t^ TM 7 
5 {± RING 14{v.£, 38l7M> 3? 29 M, &34M, $37M, &53M, ®56M. 

2, 1MG53 mm&r, tt«, mmts & 
•&M, M, ̂ PiSlx » 

3> 2 fM MG53 jt-mi;/»:. ]•, 1mm, 4m 
ft$, MM, 

10 4. —# MG53 iCWIm/k J'". MG53 1 0r&lft MG53 

5, JllWJS« 3 flr&ftt MG53 '&&$., ]'". WM. #n£ltt MG53 

H '£'{*& ;'j MG53C14A, MG53C17A, MG53C29A , MG53C34A, MG53C37A, MG53C53A , MG53C56A 

15 6, —ft MG53 ]'•, MG53 Ml 

ff\(4^ Ix/T-^Ji2tT'AEL&^'3£, MG53 'ii?£W)fi$Lo 

1, juK« 6 Jfr&WfcSttffc. ^r«T", MG53 
^Wr^, U3l% 14 MG53 

8, KMT', 
20 (1) 18-27bp; 

(2) j$w DNA w£?m> PCR 
j-ra&M&tu«£; MGS3 JR$; 

(3) ft)HJ Dpnl PCR /^th 
(4) TOPIO, TOPIO, jraAMinfft PCR^'ti, ^K±#?W, to 

25 ALB, #?w, m\^, ift&LB«, im, DNA»JjT-MI#^»-^^PI!tt, 
^#rl§£iJfft;£MWS' MG53 

(5) ±i£ MG53 ScreenFectA mMG53 

9, s MG53 

30 IK 10 y,>J pcDN A4/TO/Myc-His B„ 

15, feWJMi4®iM«ji, mm/t; j-, 
35 'frKfl&Mf);, '0;fr$ES4^ 
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16. 14 mw/i: J'-. «, 

ill % m'H itt #i tl4" w W it o 
17. tafomw#. i4 0ri£ittnjj£, mhUt ]'•. 

18.«M^ 14-17ft-TO^l^MJ^,^MY±T-, i^MG53 MG53C14A,^^J MG53C14A 

5 /h $ ij & vf; f / > 6 HJl fjj Ift * ft) JM. 

19. 14-17 Ji-Wflr./t: J*. MG53 MG53C29A, 3£>J 

MG53C29A 

20. MfUM 14-17 JCtt'firilV. I'. i£ MG53 MG53C34A, %% 

MG53C34A 'bWlMjjft} 
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