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Abstract

Abstract

AKT, a central metabolic controller which not only gathers multiple upstream
signals, but also acts on a series of downstream effectors. For this reason, AKT plays
an indispensable role in both normal biological function realizations and
tumorigenesis. In normal physiological environment, whether or not the AKT can be
activated, and the level at which it be activated to express at are strictly controlled, so
the AKT can properly suppress apoptosis, stimulate cell growth and proliferation.
However, in cancer environment, the overactivated AKT are observed frequently in
almost all kinds of cancer cells. It is precisely because AKT are so important in both
normal and cancer cell environment, much effort has been focused on the activation
mechanism of AKT and the causes resulting in their overactivation. More and more
protein have been proved to take part in the activation of AKT.

This project confirm the E3 ubiquitin-protein ligase SMURF1 play a positive role
in cell proliferation by knocking down the endogenous Smurfl. Following that, we
confirmed the existence of Smurfl is good for the phosphorylation activation of AKT.
Further experiments showed that the Smurfl directly bond AKT1 and promote it
translocate to plasma membrane. After that, base on some ubiquitination research in
vivo, we put forward a speculation that Smurfl may promote the activation of AKT
by atypical ubiquitination.

At last, we get a conclusion that Smurfl is one of the players who specifically
activate AKT. We think that Smurfl may work as a potential new drug target, which

helps to improve the therapeutic effect in cooperation with the existing therapy plan.

Key words: AKT; Smurfl; ubiquitination;
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1.1 AKT

AKT, X4 PKB, HiKT Bellacosa % AT 1991 476/ iR A ML 25 AT8 Hi LI
MR v-akt, I JESEIL A c-akt (R I RAD I Ar 4408 AKT . v-akt JE JE DR 2
—7> 105 KDa IIBSRRE 741, Sz AR S HTEs 7 HE MR T A
Wi C 22 HR\F 2RI, WOk R hE A B (PKB) M,

AKT BEILHE =R, 55108 AKTL, AKT2 Al AKT3, =N & R AR E A
IR SR T AR G i B (R 1.0, = MNURAERREL AT ZERIE, H
EARREREE LA HSRRE (R 1.2).

Chromosomal location of Akt family members

Aktl Reference Akt2 Reference Akt3* Reference
Human 14932 333 19q13.1-13.2 142 ND* —
Mouse 12F1-2 330 7B1 332 1H4-5 %=
Rat 6q32 330 1q22 332 ND*
Drosophila  89BC or 334, 335 NA** — NA**  —
89B4-10
C. elegans ~ V-between 268 X-between 268 NA**
mec-9 unc-84 and
and bP1 unc-3

*ND, not done  **NA, nonapplicable ***]J Testa, A Tosolini, SS Murthy, personal communication

% 11 SRR AKT TR 5t b A R 0
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Expression profile of Akt family members

Low/moderate
Reference

High expression levels expression levels
Aktl Brain, heart, testis, thymus Kidney, liver, spleen 329, 330
Akt2 Brown fat, cerebellum Brain, kidney, lung 330, 331
(Purkinje cells), heart, spleen, testis
skeletal muscle
Akt3 Brain, testis Heart, kidney, liver 143
lung, skeletal muscle,
spleen

R 1.2 ZAFEER AKT LR\ H L RIE 34710

1.1.1 AKT 945
AKT EEH 2 TR s, 73502 N By PH S5 SEIL C BUY) STKe 45438
(B 1.0, Hor PH i MEifE AKT B 2E A5 R HIE AL i 2R R, 5T AKT [
WWTEN . STKe S IE AKT KI5 22 M7y A TR N ) E E I pe s, e fSn

R AKT BERSBEIR AL T AR, AT sl s i {5 53l 6

S124 T450

NH2 PH kinase
linker | tail
T308 S473

A 1.1 AKT B)g5HIR15]

1.1.2 AKT HIZhEE R H T e S @K
PEN— MG SEE 07T AKT 852 AR K D7 A A 4 A5 - RUBE P R 2
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B34S 5 R0 B AE A T R T H N, AKT BEfESRIAE s, B, 10,
MR, R, EREFELHAEYERPEEEME (K 1.2). AKT B K,
S BN I 2 B PR A R B AR BRI 2K, Lt 2 TR PR A1 22 PR A

Metabolism

Proliferation

Growth Y
3

Metabolism

B 1.2 AKT 112 5% KA E T RE

TEAHPRAZTE 7T, AKT IEELE IR — R 50 N IR G B AR5 o il i B iR
1. BAD #[9 S136 fi, AKT 75 LA E AR E T-Thaeltl. AKT &g ik
FOXO 3 RF1, il I (2 b S R % S vs vk, PR AR R T2 B s A B

i A AW ARIE . JEIT BERR L MDM2 1) S166 5 S186 i %, AKT it ATz &
PRFEfR P53 [ IhAERY, AT P53 & IR 1,

TEQHI A KT, AKT I8 I BERR 10 2 PRt e dF gl i A K, g 1k, TSc2te ™!
(Bl S939 5 T1462 £ 4, LA K iRk 5 TSC2 The AL 8 (1 PRASAO (1) T246 £i7 510,
X LR AR S 2 1 2k 25 1O MTORCL 4 fEH, A [l 22 34 MTORCL ix—
HE R A K E B EE.

BRI b gm B A7 as 5 AKX 2 AN oy NN D Re , AKT adeidad 48 A A R Ui RO 4
Z 53\ A AE I RE . 0 AKT BEIEE Rk I 8 UK (CDKO 1Y
461 2 B p27 1 T157 for 0121 k- 41 it 18 5 . 35 o 308 3 B3 P £ P B2 41 NO 45 il eNOS
(¥1 S1177 4703 MLk FA ORI NO, - AT (2 1ML 45 A= o
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1.1.3 AKT B95E{L

A ST WIRIE ) AKT A Y DIRER), R — 5 Temi4 sk
IR

AKT [E A B R BB AR 4 &, IR B AR AL 4 7 IF XS bl . Alfonso
Bellacosa 25 AT 1998 4F#EH T “AKT FI=SiF 4B A", (1) AKT iEtLiI—5 N
PH &Mttt AR, brb 23 T450 A RFSEBE MM, 1R L AE 1S
AKT AR NG EE B, (2) BB RAKE TN PISK KiitE AKT
R (3) H=IPFFER PIBKARIMERY, RAETAMML [, X A AKT 5400
WAL E, Fr&sd AKT T308 i1 SA73 Aipk iR it . AKT B = AiE M P IRIM 2 H i)
RV %3 T308 i 55 S473 fiftmikit (K 1.3).

growth factor
PI3-K
* }——— wortmannin
__ PDK1 PDK1
pre-activation D3-PPY 5 PEiKz PDK2
signal (?
wai cell cell
membrane membrane
PH domain 1 PH domain 2 PH domain 3 PH domain
—— —_— —_—
Akt T——*= Ak -——— Ak -— Akt
__ S/ * W
pre-activation membrane full activation
T450 translocation T308/8473
phosphorylation phosphorylation

A 1.3 AKT B)iELRRLS]

TVEANIER AKT [R5 b0 38 K 41y

56 AKT 1) mRNA 7EHHI B i T BEA ) — K T450 A7 s IR A, 1Rk th
mTORc2 ik, £ —A “JLEHEEmERRIL” (cotranslational phosphorylation) AL Hl|1el,
B T450 fr i fERAG S AKT K EERIPE RIS 2£47 . B4R mTORc2 ## R AT IR AKT i
T4500M07 5 S473MBIf [ fE J), B B T I [A) 26 )5 00 &, BRI A2 i i) AKT BEBEFY T450
P oS T C B SAT3 ALARBH B 56 T 22 85 TAZWEA SN, A mTORe2 Hefih J- w2
o T450 O7 R AR BEERL I AKT SR fa e, difiamad “HLpdz 14
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“(cotranslational ubiquitination) ALK L B fRERR . T450 FIBFERIL(E AKT SR11E & )5
LEE S DR R, TR R 2RI A S ROVE KRR Tk = Mgk Hl s, Rov—HE
AKT 1) TA50 {7 gl iR Ak Jo M A= PR AR (18] 1.4).

£
P
<}
AL 60s  60s
N~ 60s
40s 405 T— — (AAA),
40s

;

pT450

P
Akt

Growth factors

pT450

P

pT308 45 By PS473

TR AR I A R H T Membrane

Association of mTORC2 with polysomes and
stabilization of Akt by mTORC2-mediated
cotranslational phosphorylation

& 1.4 AKT T450 fof s HIBRER L. [16]

HAEKHE Tk R, PDGF &S MRS, KB AKT HETT 4 A
¥, ZEFEE BT PIBK/IAKT {55 (K 1.5),

PR A TR IS A B P 1 2 A 4 S U RTKs J&, TGAL I RTKs 3@ i v 1 —BY %
EMEAILE 3 e PISK fEALBEASIEILEY 4,5 BERRXUNG PIP2 BEBRILIE B ARIELILEE 34,5
=W PIP3, ZIIFERENS Y PIP3 BEEREY PTEN Wik . T AKT [ PH 45385 PIP3
LA v SRR, AT R 4 0 B T 1Y) AT S48 200 i IS 5 3 5 80 1 20 R ).

AKT f A RENS 31T 52 215 15 26 T PDKL 5 mTORCc2 43 A1l %f 1 T308119f7 55 S47308]
D7 IR AL . PDKL @It B & PH 4 M348 4 PIP3 AT B B 45 & T4 |, 24 AKT
R & A MO S o R AR (activation loop) - T308 fir kAT iR 1L . AKT f) T308 fir
IBERR G AKT SRAF G (0 A4 A
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RTK B35 5 8 2@ 1 AN 4215 4L rictor-mTOR & 4%, Bl mTORc2, &1L
mTORc2 Btk AKT [IB/KFETC SAT3 hr, 1ZBERAL IS FE T DARE RGBS PHLPP iR
i %%  rictor-mTOR E G405 AKT S473 AL IR {2 {2 12F PDK1 %F AKT T308 £ (11
At AKT S473 A IR A0 P LAE AKT i 21 5 K 7S PR

Growth factor ,

Eﬁl ' PlsK
mTORC2

oo 1 KF
B 1.5 &4k AKT [ PI3K {5 5@ gl

Zi b, g — RPN 58RI e, AKT ARV T450 47, T308
PLAT SAT3 A7 A ER AL I 72 VR AL S ) AKT . M iIN A T450 IR (LR & AKT
BV M IER TS, (HAEAL B IRE AKT JE 80 AT A0, T308 A B ILITE T AKT
i, S473 AL BRI fE15 AKT WEHOIRAS B B s mfl, HIFIE AKT SRS E M1 58

Hil kA, FEGRIAN A, PRI IR A AKT G — AL FEIP R, 14 i
NEBIE FIEF Z - AKT A S FE TR IR DR /N 21 #0852 30 50 R i 4 S0 1 4%
DA AL 1 224 BRI [B] A0 = ] R 3 a4 BVE M . 1, TRAF6 BELE IGF-1 I Ak
AKT KA K63 BZ ZAEME, (it B R im k2%, 7E EGF MR F I Skp2 4L
AKT KAz 2B, £F insulin I3, NEDD4-1@id 1L AKT kA4 K63 Az &
AENT, TS B H AR AT (T ARl

1.2 E3 ;ZFYEHEES Smurf1

Smurfl (Smad ubiquitylation regulatory factor-1) J& T C2-WW-HECT %K% (Nedd4
KB, s& E3 2 RIEHN HECT KR —MEKIR. %KM R 450 A LR R
s BIAL T N i) C2 54, C i) HECT S5 M3 & P 5 2 [H] 1) WW Z5 4435k . Smurfl
B LRI LA Smad Sy i R A E I JTCE 4 A A 3R AT 0 P REX S 22 s 231,
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