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 E:BH #HITZEKLHHF(2.3,5.4 tetrahydroxystilbene-2-O-3-D-glycoside, TSG) # 3 i 1 ABssss LW 1 K A K
ML 4 R R A R B % B 3R(GSK-3R) L& B sk B B BE-2 A(PP2A) JER B BR IR R ey & B B (PKA) By R £ T
Tau & G B oy HLHE . Ak KA Morris AR g & FLAUAT £ 3 2 50 R 24 A #FF 4% SD ,ﬂ?\ﬁ#ﬁﬁ%iﬁ,%flﬁ%i
ERARRE.FEH 36 A, Ml N EF 4. BF AL MAEL TSG KA & 4 (0. 033 g/kg) TSG #F 7 & 4 (0.1 g/
ke) TSGEAEA0.3g/kg) , HFHE6 R, KERFAER UdE. TSCEANEAARLHEANEHET L (EL 28D
HASAARBREGTEEEEL A, RELRE  RAERH LR ARF IR EH#AARN; 2770 E A&
MEAKRAMAL GSK-3E AW ERK; EH R LEERAGBE RN if(qR’I‘—PCR)?I“&J‘)UH GSK-3B.PP2A,PKA mRNA
RN E A %% G i E (Western blot) # 91l Tau,PP2APKA E G &%k BN, R FE¥ 4. BFARAK TSG %47
B4 KR ?ﬁ;ﬂ%éﬁéﬁﬁﬂﬁ%mmﬁﬁﬁmiﬁk 4 4 GSK-3B8.PP2A ,PKA mRNA % i % GSK-38.Tau,
PP2A\PKAE AR Y T AR LN EAAARBELH LR WERBABETHECP <0.0D.#REAHRVEHR L (P
0.01);# & 4 K B w41 21 GSK-38.PKA mRNA k3K KF ¥ & A& ( P <<0.05),PP2A mRNA k# K FHE T ECP
<<0.05);GSK-38.PKA ¥ TauZ Ak kA A FHEHFH (P <0.058% P <0.01).PP2A Z Bk K FHE FTH(P <
0.01), GHAALK,TSGCEHEAA L BRA LR BRI HANEAZ P <0.0558 P <<0.0D), &K HH Y
EH (P <<0.01);TSG 4 7 & 41 & B W 4 4 & GSK-33.PKA mRNA %3k A F ¥ H I W L T (P <0.05),PP2A
mRNA (A K FHABAH(P<<0.05;TSG P HAEBEHARMALFTEZER GSK38Eak*F K THE THR(P <
0.05), TSGHAEAK TSCEHANEHUARMAL FELRX GSK-3pE B kA A THE FTHR(P<<0.01);TSG ¥ # &4
KETSCHAMEBEAARMAL T PKAZEMEKIARTFHAEBMKCP <<0.05);TSCAFEHU KR WAL P Tau & A th %k
HFARFHAETHECP<<0.05 3 P<<0.01),PP2A Z AW XA AKFHA L AP <<0.05 % P<<0.0D), &it TSG
7 L 3t GSK-38/PP2A & H F T ABssss @(%Wf%k REE Tau BB RMERLERBRER, LNH TR S
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The intervention of TSG in Tau protein phosphorylation of the AB.; ;;-induced
dementia-like rat model by regulating GSK-3B/PP2A activity
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Zhu Xiaoying', Liao Yanhua', Huang Zhongshi'

(1. School of Basic Medicine, Youjiang Medical University for Nationalities, Baise 533000,
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Nanning 530200, Guangxi, Chinas; 3. School of Pharmacy, Youjiang Medical
University for Nationalities s Baise 533000, Guangxi, China; 4. School of
Clinical Medicine s Youjiang Medical University for Nationalities ,

Baise 533000, Guangxi, China)

Abstract: Objective To explore the intervention mechanism of 2,3,5,4’-tetrahydroxystilbene-2-O-f-D-
glycoside (TSG) in Tau protein phosphorylation by regulating the expressions of glycogen synthase kinase 383
(GSK-3B), protein phosphatase-2A (PP2A) and cyclic adenosine phosphate dependent protein kinase (PKA) in
the brain tissues of the Ay 35-induced dementia-like rat model. Methods Navigation experiment in the Mor-
ris water maze was performed to screen 50 24-month-old male SD rats. After the rats with congenital dementia
were removed, 36 rats were screened out. They were randomly divided into the normal group, the sham opera-
tion group, the model group, the low-dose TSG (0. 033 g/kg), medium-dose TSG (0.1 g/kg), and high-dose
TSG (0. 3 g/kg) groups, with 6 rats in each group. After being surgically modeled for 14 days, rats in each
TSG group were given corresponding doses of drugs by intragastric administration (for 28 consecutive days).
The other three groups were given intragastrically the same amount of normal saline every day. After gavage,
the learning and memory ability of the rats was tested by dark box experiment; the protein expression of GSK-
3B by immunofluorescence assay (IF). The mRNA expressions of GSK-383, PP2A and PKA were detected by
real-time fluorescence quantitative polymerase chain reaction (qRT-PCR). Western blot was adopted to detect

the protein expressions of Tau, PP2A and PKA. Results There was no significant change in the incubation

period and number of errors showed by the dark box experiment in the normal group, the sham operation group
and each TSG group. And their mRNA expressions of GSK-33, PP2A, PKA and protein expressions of GSK-
38, Tau, PP2A, PKA in brain tissues did not significantly change. The model group had significantly de-
creased incubation period and significantly increased number of errors in the dark box experiment ( P <{0. 01).
They also had significantly increased mRNA expressions of GSK-383 and PKA ( P <C0. 05) and significantly de-
creased mRNA expression of PP2ZA ( P <C0.05). Their protein expressions of GSK-33, PKA and Tau signifi-
cantly increased ( P <C0. 05 or P <C0.01), while the protein expression of PP2A decreased significantly ( P <<
0.01). Compared with the model group, all the TSG groups had significant increase in the incubation period
(P <C0.050r P<C0.01), but significant decrease in number of errors ( P <{0. 01) as well as significant de-
crease in mRNA expressions of GSK-38 and PKA in brain tissues ( P <{0.05). And their mRNA expression of
PP2A significantly increased ( P <{0. 05). There was a significant decrease in the protein expression of GSK-38
in the cortical region of rat brain tissues in the medium-dose TSG group ( P <<0.05), as well as in the protein
expression of GSK-3f in hippocampus of the medium-dose TSG group and the high-dose TSG group (P <C0.01)
. The medium-dose TSG group and high-dose TSG group had significantly decreased protein expressions of
PKA ( P <C0.05). Each TSG group had significantly decreased expression of protein Tau in brain tissues of
rats ( P <0. 05 or P <<0.01), but significantly increased protein expression of PP2A ( P <{0. 05 or P <<0.01).

Conclusion TSG can regulate the activity of GSK-33/PP2A and interfere with Tau phosphorylation in the
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AB:sss-induced dementia-like rat model, thus having an anti-dementia effect. The mechanism may be related to

down-regulation of GSK-33 and PKA expressions and up-regulation of PP2A expression.

Key words:
Tau phosphorylation

Fi] JR 7% W 2R 9% ( Alzheimer’ s disease, AD) & —ffr
M2 RGBTSR . 2 KT 70 % DL AR, BHAkSER
A DA RN T R R B, KT ) T B L A2 8RB R AR TS
RE RIS, 2K LM T (2.3,5,4 -tetrahydroxys-
tilbene-2-O-B-D-glycoside, TSG) | 1Z FE 75 T 4 KM ¥
FEEAE Y b, B R 25 1 S 1A O . R
WA BB 25 A, FLAE BT ks B A Ak L &7 Jie
I S AP 07 P B 40 L ek 2% A L o 2 i 4 5 Bl A
AT RE R A —E AR . AR I oY R
WL TSG M Tau & BEGRRR LD R, IR 2
PR 2 40 L AT Bk 3% APP/PS1/Tau = 5% 5E K %
SN AR e Re 0 L AR MR - BLET B T
KIEHE ., HIL ALK L ABs g5 B R KRR
W52 %t 42, 0 TSG i 18 157 GSK-38. PP2A #l
PKA B3k Tl Tau & H B R L AIHLE
1 #MR5RHE
1.1 % SPF ZfEE SD KL 50 H.24 A KRR
W (680~720) g, NK VT RE AW ARG RA F W
A B HAES SCXKGID 2019-0014, 35 T4 VL R %
B2 Bt SPF Rah ¥ S % . A LI i Ay VL R R 5 2
BE SC 9% 2 W) 10 B A & 5L o At UE T R it i S
2020101501,

L2 Zi5iR R O ORAR e % 35 4 YRk
FHBR AL 5 . CHB180810) 5 ABysss (£ [ SIGMA
LS 118M4892V) s BCA & 1A ¥k I /& i 57 &
(B RKEYH AN, AT 070618181227) 5 TR-
1ZOL (3 E ThermoScientific 22 &), #t 5 :257401) ;
A2 R (VLR B BHAE Y a5 oo A3 BRAA A 4t
5:1927b02) 5 10 Y0 5 Y M Tk Bic 55 e PR 3t i) 2% 3 700
b O W AR W R A BR A AL i 5 035123005
12..5 U 5 TN 4 Tk Jig 58 Ji e 38 i) 8 3 700 6 € v o g 2
W AR R A5 :03513300) 5 111 2FHi e f s 5k &
H G (1gG) 91 (£ E ProteintechGroup 28 &), #tt 5 ;
20000174) ; ¥t B B-actin £ v B TR (36 [ Invitro-
gen AT S . UD277186) 5 100 X 2 [ i 31 ) 31 (b
R ERHEARA A LS :20200724) s bt B Tau
Z PR GLRCER AR PO A RA AL S .
1859967) s il PP2A £ sl Pk T8 2B B Py wF
FEROLABRA AL S 72u4146) s S bt Bl PKA £ 5%

2,3,5,4 -tetrahydroxystilbene-2-O-3-D-glycoside; Alzheimer’s disease; GSK-33; PP2A;

BEBLIR CILI5 F R A s o0 A R A AL 5.
15j0929) s St . GSK-3B £ Fe BBk (£ E Thermo
Scientific /A Al 4L 5 : WE3287929C) ,
1.3 %% ZH-#E B/S BN BUR 7R & A AL (%
BUEEAYER RS ARAFD ;s ZH-KES B f i i3 5t
B CRRUE A2 AR % & A BRA 7DD 5 SpactraMax
i3x A1 £ ) 68 B A5 1 (35 B Molecular Devices) ;
Neofugel5R #I 7 H % AR B L s Tanon-5200 multi #Y
2 H 2k 2 KR 53 A LightCycler96 #1552 i 5¢
DG R AA W EE A S N R G (PR s PAT-8R # 3 ik
kPR AR OB 28 B R A BR A 7D s CMI1650 R ¥ R
I A HL Gl [ Bk 23 7)) s DIMI-3000B B %¢ i 48] & i
U (PR~ 1SR S A R A FD
1.4 shyimisk o d GER L2 R Morris 7Kk
BEMMATIRE N 50 H 24 A & E M SD K Rk
VR PRI AT I, DA AF K Bk 3R v AR 01 2 B B
B KA ok KRR L T e 36 S, Bl BIL A oM IE H 4 LR
TARA BRI H TSGR & 4. TSG | & 4
TSG @ flmdl 4 6 B, SD KRFRE, ik — H &
WEWE (8 mg/kg) W i T 5 BRI )5 - 4 L1 5 F i ~7 14
FENIA . 75 %6 CBEIE KBRSk TOES, 1 TR J0 Ao
TSN 1) VI, 3 FF B f7 B 2% 68 T . 4 K BRI b
B R D A e R UG N7 AR R A7 L R B T IX B (T X
J& 3.5 mm, FERAMIl 2. 0 mm) {5 B4k 7 P00 4G
HNFL S SRR AR R A 2.7 mm. BEAE 37 CHiE
B LM FREEER S pg/pl 19 ARy W LL 0.2 pl/
min 938 3 G205 VAU &L T AR 1 pl, G5
B AL 5 min, BEGARE TR . FARIF &S
KA. 7T d N HATIEEFTER G 10 J7 B
B IR . 28 Aus s 1B IXEHE 14 d JEIFIREH 44 24,
IEH A B F ARG A (A BEERIK .30 ml/kg) . TSG
% R R AL (A 257 5 5 R 0,033 g/kg,0.1 g/
kg,0.3 g/ke) UM HUYE B A2 1 WK ELE 4.
L5 REGBEEAITEMK HTHTH 4G,
X S 6 SR BRHE AT ke AR L 3R I A L 44 Bk ) [l ke S
5, LN TN R s P etz . &% Hm
KRR A F A, 1 HGE B R R 10 min J5 8 K RUCE
FHAZE 0 s KR B = E A 2= A s ) S v AR 30 L F
A2 2 B 1Y OB S R . 24 h s RO
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AT e kB H
1.6 ABED R (TF) A R BRI 4 20 v i 2 DX ik
)z GSK-3B SR RIL A7 R # X g i G, f 2
B3 HORR, #hie — FF 2R WE R (8 mg/ke) I B 7 41 R
B Bk BRI AL 2L A AR R,
TR A b PR [ A [ A AL U YT R 6 pm s B B
FEA-20 °C By B EEH [ E 10 min J5, PBS 23 5
min X3 ;1% BSA £ 4 40 min, PBS #Z ¥k 5 min X 2
W IMA GSK-3B Hik (R BELL i 1 ¢ 10000, T+ 4 “C g
BHAE,PBS RYE 5 min X2 U A A 2t tRid
9 —Hi A DAPT 26 R MR AW WP F 1 h,
PBS 2%k 5 minX 2 ¥ ; 4 L2 6 kK5 35 A,
TUOGE B WA T WEHE Y CAL KEHRBIEML,
AR Tmage J #4012 H 89 2 A & DIPA 8%
AW H B E A5 DIPA 6% E 1Y HEAE N8 P
Bt FEAE .
1.7 SR E i R A i E U N % (qRT-PCRO K
AR B2 P PP2A, PKA,GSK-38 mRNA )33k
it FH B R i 2 R i 2 2, T IR I 2 2, 4% Trizol
IR & A AT A R BBOR BRUI 41 20 2 RNA L il
FH B 28 40 40 OGO B aE A T RNA ¥k B 4 i,
OD260/0D280 FLIHTE 1. 8~2. 1 JLH M RNA FEA
AL HE A S S, H cDNA 3 SRR & B B
A RNA 5% 5% cDNA, 519175 & B 234 IT 5
AT REA PR A SE ML, L GAPDH R &, 2% ik
A HN mRNA (X RIA G, 5155 0% 1.,

LI V8 AR A 5 min P9 A5 IR IR

%1 PCR3I#FF

519 il K /bp

PP2A 3 5'-AGAGCGTATCACCATACTCCG-3' 170
T 5'-AGAAGATCTGCCCATCCACC-3'

PKA 37 5'-GGATTGGGAGGTTCAGTGAG-3' 85
T 5'-AGGTCCAGGGAGTGCAGTAT-3'

GSK-38 E % 5'-ACCATCCTTATCCCTCCTCAC-3' 95
T 5'-CCACGGTCTCCAGCATTAGTA-3'

GAPDH i 5-GACATGCCGCCTGGAGAAAC-3' 100

T 5'-AGCCCAGGATGCCCTTTAGT-3'

1.8  FHE H RN (Western blot) K I iz 2H 21
PP2A PKA . Tau AR RE 845 K B4 21 L)
T 1 G 1) B AR R VK B 2R 30 min; R T
J A R B AL 12 000 r/mins4 °C L5 min, I8
BN FVE W 1% BCA A v B2 0 7 150 & 1 W 45 0 g
SR MA 4XE A B RAES & 100
CAREAZYE 10 min, X2 PELF A9 88 A E AT BE S
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¥k . SDS-PAGE #EJiE 1 3k 80 V., 30 min; § 120 V, 60
min, FWE SN 300 mA, 60 min,25 °C, fifi e
B WR R IR B 15 min, WA R NC B4 51 & F
PP2A .PKA ., Tau(l : 15000 4 CREKBF IR, —
HUF R 16 h J5HGE NC B, 8 T TBST 22 vl v miike
3WLER S min, —Hi(1: 6000)HFHFFIRIFH 2 h,
BT TBST b b ok 3 L &K 5 min, W
W ECL Ud B 5 BEAT 454 5 B A 8 1k 2% &6 EHE 43 B
Ao B e R AT 255 25 BE 3 . ¥ Tau . PKAPP2A 4%
WK A5 NS 40 AR W EL B4R B 8 AR X
FRiBKF.

1.9 Siit2E ik RA SPSS 21. 0 Ge it #4443 #r . 1t
BRI (et Fom, ZA A LM RN E )
FEOHT 7 255 BT AL ) HE R T LSD K 5 2 o 2%
ANF R ] Tamhane’s T2 ¥:55, P <<0. 05 %m
ZRERGIFEE L,

2 HR

2.1 TSG X KB IEIZ88 B2 e K Rk IS
8 5L I HHE AT LU B 5O A R TF AR R
R ) TR AR T T A R UK B AE R AR A A A R R
TR B T IEH 4 (P <<0.01) B iR B & 5
FIEFHCP <<0.01) 3 TSG #5221 W Ak 0] B Al vk
BHIEHEALHE Z5 ., SHFARALE ALK
BB TR AR 0T B R T R 4L P <<0. 0 L iR AL
BEETHPARECP <0.01); TSG £ 7 H 4L WK
MASRK B S BFARAYTHE 25, SHEMA L
BLTSG &R EHARFB RN AEHRERK (P <
0.058¢ P <C0.01), R R A4t LW i i /b ( P <<
0.0, W% 2,

x2 B[ARRBRRIB BRI

205 R IREL AR/ s

EH A 0.5040.55 283.28+21.43
BT ARA 0.6740.52 262.83437.78
15570 24 2.0040. 89 21.33413.99®
TSG ik 5 & 20 0.8340. 41¢ 213.12449.17¢
TSG H 5l & 41 0. 8340. 40¢ 153. 26 +84. 30°
TSG & 7l =4 0.5040. 55¢ 231. 8142104, 09¢

FOXNHEXRHHEUNGEDXRT; Q5 EF ALK, a:
P<<0.0l; 5B FARALE.b: P<<0.01; 5B H W& ,c. P
<C0.05,d: P <C0.01,

2.2 TSG XF K v 4 23 v ity 5 XA 2 J2 X GSK-3B
FEHFRBWEN SEW4 KR, HFRHAKRED
DA 2 X GSK-3B 4 1 3R 3k 1 T W 1 78 Ak 5 5 780 2
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KB T X R B 2 X GSK-3B 5 11 6 ik 1 1 35 18 i
(P <C0.01); TSG # 7| &t 20 K B 5 X F % 2 X
GSK-3p MR RBLEH TN R LT, SHFARLLL
BRI A K R KR 2 X GSK-33 R R b i
WP <<0.05 8 P <<0.01),TSG £& #| &40 K
BRI 5 X 2 J2 X GSK-3B 2K 11 2 3k ik ¥ 2 W i 28
fb. SERIZ A, TSG ol a4 K U JZ X GSK-
PEHRILE B E AP <<0.05); TSG i & 4

i A 2 K RS T X GSK-3B 78 112835 i 1 B R I
(P<<0.01), WEk3. K 1.H 2,

GSK-3¢7 Merge

-

(o]

t

FAEH ;B BFARL;CEA A ;D TSGIK# B4 E. TSG F 7 &
M1 AAARWAL+THEL X GSK-38 % & k%

DAPI GSK-38 Merge

FAEF B BFAL;CHEAL ;D TSGR A EHE TSG # 7 &
M2 AAARMALT KKEE GSK-38 & A %%

R3 BAARBEIX . XERXH GSK-33 EHRIEXFLE

20 51 55X R X

EHA 0.07240. 007 0.068+0.013
BT A4 0.05940.013 0. 078240, 009
LT 2 0.14240.009* 0.11140.010*
TSG i & 41 0.126+0. 007 0.105+0. 003
TSG &2 0.102+0.012¢ 0.095+0. 003¢
TSG = &2 41 0.89940. 009¢ 0.10040.010

HOXRNUHERBHEUNGEDERT; Q5 EF ALK, a:
P<<0.01; 5BFAALK.b: P<0.05,c: P <C0.01; 54 &

4 H %, d: P <<0. 05

DAPI

LASH P<0010

GSK-38 Merge

= 4 ;F.TSG & 7l £

TR R EH K, X200, B F4F R A 50 pm)

GSK-3f Merge

=4 ;F. TSG & #l &

B L (f 9% 3 6 . X200, B # 4R R A 50 pm)
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2.3 TSG XK 2 PP2A .GSK-38.PKA mR-
NA FERMZW  51E 5 4, BF AR 4K RN
A 40h PP2A,GSK-38,PKA mRNA ik & J¢ B i 25
1k s BRI 4] K BRI 41 20 PKA L GSK-38 mRNA ik
B R THE (P <<0.05),PP2A mRNA ik &0 B %
ik P <<0. 05); TSG £ 7] & 2H K WU 41 21 PP2A
GSK-38.PKA mRNA ik # LW B2, S5EFAR
20 P, 5 AN 2 K RG240 2 rh PKA L GSK-38 mRNA

1.5 2.0 A#
‘] * m 15_
% 4,04 ]
{E A # Pﬁ
Z g 1.0
E _QU
< 0.5+ o
g % 0.5
¢
0.0~ 0.0
LIS SR S SN SN, ® % %
% * & $ % & % *
CAIPCINE & SN @f@'
R «90 «"0

FihkEW B IHE P <<0.05),PP2A mRNA F k& W]
B (P <<0. 05); TSG £ 7 20 K Bk 21 4L
PP2A .GSK-38.PKA mRNA £k E WM Bk, 5
REFILH b A, TSG 45 7] i 4l K B 41 21 GSK-38.
PKA mRNA F£ik& ¥ TP <<0.05), TSG 45 7
AR BEK 4 4L h PP2A mRNA #5524 1 B0 2
JhE P <<0.05), WK 3,

,@%@ 2&@ 2&@ & . 2 && ’%\y @y
LI RAEP G SO
&P L L

FHEEHFHLKR.AP<0.05; 5B FARALE.”P <<0.05; 5# A 4 %, P<0.05,
FH UK mRNARXEH A 1,

A 3

2.4 TSG XK Bl 4121 PP2A PKA, Tau % 4 #
KW 5 IE R A R, B AR 4K B 4121

PP2A PKA ., Tau £ H &1k & JC I b k48 BB 20 K B
fiidh 28 rh PP2A IRk & W 2 MR (P <<0.01),
PKA A K Tau FE A F£EE B ETE (P <<0.05);
TSG %7 m A KR4 2 PP2A . PKA  Tau FH#
R PTCI W AR . SRR A L A AR R A R BRI
M PP2A EEHRBHEE NP <<0.0D,PKA
BN Tau HEHR IR B ETF &P <<0.05 8 P <<
0.01); TSG £ 41 K Ui 41 21 b PP2A \PKA . Tau
BHRIKEEH IO BB, SEBAH E . TSG %
HAKBMHL PP2A EARBEYH AR ETE
( P <C0.05 8 P <C0. 01); TSG 3] 4 25 1 i 7] 4 K
R PKA EARBEHAREA S (P <
0.05), TSG £ 7 & 4H K BRG 2H 21 Tau | HRKILE
R C P <<0. 05 8 P <C0.01), W3 4.1
4,
3

B
2

Wig

Tau 5 H 1 B WAL 2 B2 H AT 2R 2 6 BRAE A
ARMEE RN Z —, Tau EHE—MHEHLCEN,
EESHE LSS S WRE A M ER T

MRS . FEB R B K AD HROE Y B P, AT DAL E 5
i BEWERRAL A Tau 5 AR B S i 22 02T HE 98

144 —

& 4 K B B4 PP2A . GSK-38.PKA mRNA % # & 2t It

F4 BHEKXR PP2APKA Tau EEFRIEXTLE

45 PP2A PKA Tau

EHA 0.74740. 100 0. 80840, 027 0.51240. 094
BT AL 0.74970. 093 0.81340.033 0.5610. 060
A2 0.444740. 1135 1,03440.109%  0.838+0.070%
TSG & # 4 0. 88640, 199f 0. 86840, 172 0.688+0. 032f
TSG il i 4l 0.909+0. 164" 0,800+0.104°  0.68240.028¢
TSG i 41 0.846+0.252°  0.838%0.135¢  0.62840.084¢

A ORNIUTERHEEUGCEDEZFT;QF5EF A LK. a:
P <C0.05,b: P<<0.01; 5 F RA &K .c: P<<0.05.d: P <<
0.01; G A 4 % ,e: P<C0.05,{: P<C0.01,

e ‘_ ~-~_—"7SKDa

PRA [Mi— — . G G s | <D

PPIA | M — — e S S | 5 <D:
L __¥xr X X X X _J
€ D

A B E F

B-actin

42 KDa

E:AEF 4GB RF AL ;COEE 4D, TSG &
F &4 E TSG # # & 41;F. TSG & Al & 4.

B4 &4 KR4 H PP2A PKA, Tau % Jik & ik H
Z5(NFTs) B4 B R AL 1) Tau EEH 5 ME S &
BRE H A IEH RETH 1/10, T 8 E 45 A5
E o R P28 T T A5 R A2 B IR 51 2 4 i
o VR ER MAERGRITHESRES, HEIHFREZ
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() Tau 8 [ 9% WA B A R B 9 3B (GSK-3p) ., A
W2 R I BLRE 5 (CDKS) 1 ER B R 5 7 44 #6112
F1I4 A (PKA) B Tau & (A B RRL L F2 ., &
P28 R G0 RAE B 30 AR B 1 A A, 1 2 il AR
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