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Abstract

Tau is the very important microtuble-associated protein in the brain. Abnormally phosphorylated
tau plays an important effect. Tauopathy is a total name of the diseases aroused by abnormal tau
protein, being the neurodenatured diseases with the accumulation of abnormally phosphorylated
tau in the neural cells and neuroglias. The hyper-phosphorylation at some regions of tau may af-
fect the binding ability of tau with the microtuble, and being severer, the hyper-phosphorylation
can improve and enhance the accumulation of tau. There are many evidences, that manifested the
hyper-phosphorylation of tau protein may happen in the most early stage in the pathological
courses of Alzheimer’s disease and the other diseases caused by the abnormal tau protein. Hy-
per-phosphorylation of tau protein can be caused by the up-regulation of the activity in the pro-
tein kinases or the down-regulation of the activity in the protein phosphatases. It is still not clear
how do happen the neurodegenerative diseases such as AD and so on. The deep researches about
the relative function and regulation-control mechanism of tau protein maybe provide some new
thinking for us understanding the clinic and pathophysiological mechanism, and offer certain
bases for the diagnosis and treatment in the early stage of the diseases.
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TauFEARMAIEFEZNMERXRES. HREBERAEHZSBTHRIOREEZNER. Tawi2
—FitaudE 57BN ISR, BIAREAH A  A 2R R A 7 R IR A tau B B BRI 2 R RN .
FetauE 5 R EX RS BB AT Htau 5SHEN S AR, FAMERE, tauEH KT RBRL AT
R FtauE A RE. WL IUERERYA, FERRKEER (AD) X FHfhtauE 5 51 &R E L FE F tau
BN EBBRACT] R AR R F . Tauli B R AT REBHERAL VT A8 2 B B BB 1 b BB R PR VS
VET G ADSFRIZIRATHRBOR B R AN AN BAR . Xt tausR A FIASCThBE X RFEHLBIREAT IR K
WEFURT REOA T AR 2R IR AT PR I I PR B AR B4R GO S i BB, I MSBOR i RS G
TRt —E KK -

XK ia
HHMR, Tau, RFEBRL, Tawi, IREER
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1. 51§
Tau 2N S ERZHRHEMRER, LR WBERLS 2 FigmiEE.
2. Tau BO#ER

Tau HARZ—MMEMKED, FEMMEMET, HOREMSRRMM. EFELT, #E5
() tau & AEBERRAAS 1 1A T30 i AR e [1] [2] (R BEER AL U m] S B 22 4 40 P 85 P2 A f 4 i 22
B B, gk EE MR

FENRFFZE T tau 2 16 AN Fh A4 B B R (5220 100 kb)Zwts, fi7T 17921 75 R N KM
HRYE tau B ERI AR BIYT, A 6 PR, 43HI LA Taul-6 dr44[3]. HR4E Tau & H MR LA Jo/M
T2 FAMNET 3, AW R =FER: 1) JMNET 2 FIAMET 3 ¥TIERIEB(A0); 2) RiBAMET 2(AL); 3) &
EAMNET 2 FIAMET 3(A2). HEHRIL I RINER E & XIS M &G X, EEAmMEA: 3R tau
TA 3 AMUE A XI(ARILIMNL T 10)5 4R tau & 4 MYE 4G X I(FRIE SN T 10). Tau A
TRAN: Ny tau 5H, KEZN 352~441 NMEFER(Z) 45~68 kDa), T ZE/AifE XIS R4t
i tau B, 29 110~130 kDa, FEAM TAMNAMA RS R tau BHARERRTHIAAZEAHLL, X
7E N ¥ 14 NEEERRAF, B RARIL 4R tau, I7E R AP 3R tau AT 4R tau ik # I UAHSE[3].
I NI tau S A DhRe FERIAELL PP TTH: 1) SEEASEGERME: 2) 5SCLBRINMES &
DAEREH R E M. IR AR T, KN tau R EFEIE A of o, Pl E R 8 A R A U
HrnR R E M. G A KRS, RS RGN BN 58 (8 % F i 2 e E AR 4]

3. Tau §&

Tau J & UE 45 A B K — i tau BRSO IR . BRI . Fh AR N 57
HERAL tau A BRI EANESN o BT R SHEER I (AD) BT« W AR OR L B R
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ING]

AR BEATMEAZ EPERRBE . BT VR SE . Tau i 2 LU W BERR AL Tau (P-tau) & F S AR D90 BEARS A A EE 0%
FHRAPEARZAZ IR [5]. Tau 2 1 5 BERR AL AS I FE AD S HCA tau 993 i) R AL S EEZEAE . P-tau 2
FE R T AT B RS E U G M IR W AR 1, AU S IR e R E A BT S, SR
R, BARMEIEHMEHREA SE &, MR, MR, EmiadE i G, s, &
TBOMISRHR, 38 Fe i 22 40 L (8] (P Bz S s, AT 3 B 22 R AT P32 [6] [ 7]

4. Tau B9 FE R4ER 1L

Tau HHEHA £ T 45 MR AL i, Hoh R 2 A0 T2 iR & 4 X (BB R AL s s A2 IX, K£ 08 172~251
AL 5 X 3) AT C- A TR X (K 2 A7 T 368~441 A i [X3K) [8]. 7 tau H X L6 X I )i b T e e 5
WML SR I[9]. T E RS, tau 8 I EE R Ak vT (2 BE NG 0 tau B I SRAE[10]. R 2 EHR
F, 5B IR R BRI B LA tau B 1 5| s B AR P tau B 1 AR FE R IR 1 T BB R A AR B R[] [12]
[13].

B BRI tau 8 H R 2~3 NEEERRR LB R 1L, (H7E AD FHAh tau 75548 B K, tau
HEP R, BT tau EAMNBEREERZIEE 9 mol/L [14]. £ AD EF N AA7E =F tau
HE: 1) M08 IEH BRI tau (C-tau); 2) WIVAVE SR BEERILIY taus 3) FEERRK PHF (UG IR iE £2)
(1) 5 R AL 1Y tau (PHF-tau). H R, 7E PHF-tau H L4552 HH 45 MR IL A7 £1[8], H AD HE ¥ tau
BARFSE R ERRICIRG . BT Thri81. Thr231. Ser396. Serd04 Z{v s ()5t B M BRALHN al T2
FEINFITHRERERS 7] AD 0%, 2 BUEFH IR BUX A S TR, X BT IR AR R BRI AD % tau 9,
T REAT H BTG 97 [15] [16].

5. Tau i3 FE BB L RO AT REHL I

R N A 1 W5 R PR i (protein phosphatase, PP) (-1~ 25 &L AT A8 &5 2 tau H F I BEBERR A1 (Y B 2L
JER[17]. Tau 8 A A A EEBERR b AT RE S 51 1 Sl b 8 1ot R IR e 075 2 T~ U3 Bl

5.1. EEHMEE

CEWT RN, tau 35 & FERERR A AN h 22 S 21 4R J0 45 1K T 5 2 1 WS 1) S o s A0 A R [18]. ik
tau &5 B RR 10 SRR 2 1 A T 20 B8 (Pro) Fia -3 1 2 1 IR AN R il 20 R T 3 10 B I 2 . TR 4
SHEEBEE, bE)E S RIEEE 3 (GSK-3)FN4H i J& BRI 25 1 5, = ZEER L Ser-Pro B Thr-Pro
(ZRAMRIT R IR G SA T B +%) tau SR AR R T 300 8 CEs, i s AL B
C. FHIHE AR e« 2TV R ARE R PO e B B, R 2 R B A IRk, HA
e AN g A

GSK-3 &2 —Fh Z D (AR TR T & A3, =244 GSK-3a 1 GSK-38 Wi Ir AL . 5T K I, tau
R AR KT 2B % GSK-38 HIRt FEFRIA M IN[19]. GSK-38 Mk tau & A ELXTHEHEFE LT 4E(PHF)1
(B Ser396/404) A7 ri filf W 4 1) = ZE G, 1 A o5 10 3k B2 R R A T 5| S 8 S 4R 4 G 4 ) T A, R
GSK-38 /& AD ' tau & [ i BE W R AV 1Y) B B [20] . A FE4RAE, Mk i/ PR EyE 5 tau 25
BERR AT Rt 5 GSK-3p T T3 A o0, (HIX — Rl ib 75 #E— P s [21]. AWHICIR H AB(42) 5 FH & Juin
i GSK-3p HI¥LE , 1 GSK-3 5 ml k55 tau 2% A FIBEER 1L, REARIZ 0 AB(42) T BT GSK-3p
AN tau B IR AL, AT 51 tau 25 A AR AT PEAR[22] . IX P RESZ tau 5 AB I N FE
KR, $2n ABREE S tau | (AT FE IR 1L

Jicha Z5[23]1H HiR A PKA (B F 3 A) ALY tau B (A BEER AL A7 55 1) tau 25 A BTIA R I Ser-214 47 4

)



Il

ERLTE AD BE MG n L gues R A /e, JEETFMEE R A R, $2oR PKA X tau A1 AT A5 (1 1
FRILTE AD #H&u BRI AER . SAT R R, H A B nT B 3 5 213 1 40 22 20 i Y
O-GlcNAc FHEMZK- TR, 45K FE tau |AEVF 2 A0 5 ERBERR /K P15 m[24] . O-GIcNAc Bk ib iz
T A — Pl BB B-N- £ T G 2 26 W e i 4 5 22 R 75 R R 45 6 T R ) B 1 R A A8 0, Ik o 2
WAB G SRS TE IR B A [FI B HEBL[25]. Mg o - GLUT3 (#i&ipEikia 1 3)/KF %,
FH A 28 240 P A/ N 380 40 PAY 1860 267 MU P AR BRI 52451, O-GIeNAC FE BE AR M /K7 TR, IR — 47
MR B TR P e

5.2. EEHELTEES

CUESHM . W Fr s BPIKSPIESE: B ABERREERE/E AD S ciB bl T HEM/EM, MflEA
BEIREREF TG 1, WA S tau M FEREIR AL AR BE[26]. WFFTCIESE, PP-2A. PP-2B il PP-1 545 n[f# AD fix
i G I SRR AL T tau A PHF-tau AN [FI RS B2 (1) 3Bk, MM AN [FIFE 2 Lk & tau 2 (R A 234 1
HEW R E[27] [28]. 1E 2 FPEE ATEBRBEEE Y, PP-2A 2 i 3 L (1) B ER BRI, 3L PP-1., PP-5 11 PP-2B.,
7E AD B, — LU RERREREG Y mRNA FIE [ FRIA 5 A Ak, 36 PE T, JUHE PP-2A V& T B,
P tau FR)3d B IR A0 7K 118 1 - Gong £5(2000) FH X FH IR AL AT A P I i ZH 23055 F A PP-2A 1] 70%
I, IS E] tau 1) 2 AL A AD FEBERRIL, H AT AD. PP-2A WIRERfE AD = BERR 1L 1)
tau FSEER AL TG PR S R (1 B BRI . PP-2A YEVESZHNHI LU, tau 1 25 IR A Rk 1S 48 tau b T =i B IR
AOIRAS 3 AT RS BE L B A T TRl B2 R A AR, 0 Ca/CaM AR 2 F1 38k 11291 cAMP & ik
HEBER[30] 222 0E I B IR [31]5%, FEMRAN AT fE AL tau O FELEAT SR A2 AD FERERRAL, FH{E tau
YeRF R AIRAS . Bk, A e i PP-2A &M, FHAE tau & It FEBEIRR AL AT REJE 7 7E AD 54
ZRARAT M 1A RO AT -

6. Tau BB LHIER

AD ZE 2R AT PR B 1 2 A MU I AS B A o 3 9T 52 R B, 7 9 k5 67 5 AT U P 1Y) tau 2 FLAEAE,
HIX LTl J5 A7 fUrT R 5 PSD95-NMDA ZAE S G WA EAER ;11 NMDA SZAR0E 7T F 21 tau H
(RIS s s R AL, BEMT @IS Fyn Y tau 25 1915 PSD95-NMDA 24K 5 & 2 [a AR BAE T, 4558
B NMDA 245 BES0E il fe 320 tau 85 1 S i B Ak, AT 50 SR i A% 3 [32] . Tau (43 BE AR AL A
EEMEEAMNSS RAIET tau A 10%, HRAT tau & O HE T, RS 480 R Th
REREAG, 1B R4 R AT 4EZE S5 (NFTS) . 72 BURGL T (A07E AD 1), &MU DR 25 30 1 A [3] i Bk 42
S tau B (I S R RRER RS T BE R AT, R 51 tau R AR S ACTREERAL, DABUCHLS BERR 2R A2 AR 1
BREER Z IR, A tau SR 5B 4S8 8- F R TR, GRS tau RE R BRRFIEZ,
AT tau A RAE R R YR R A Y 45T K 33]. I AR # KL, fEEF AR tau-4R
BRI N BB A RN RIS, BT JE )R DR RO & R R R B IS « tau B3 ()RR RN A 42 [ £ 4 4 45 1)
TeRG B2, &F NFTs (&I E R A, XRIZ AR tau AT E NFTs 4 2 F &R
AT AR (Tau H 0 ) B FEEH LI [34]« SEAWFFEIN Ny, PIVEPER tau 2R BT EE NFTs /3 1 280 s 7
SEEM BRI B E R [35]. R NFTs ARG TCiGtE, XiE A2 ER, e oA S AL B
ERE I FEME TR, A AT REXT R IR AT VE Tau 85 V9 I A L — 8 IR HEE T
7. BE

Tau AN M BRI MG MIRE R, R B R IRAT PRI ol 3 2R . X tau B2



ING]

HIRH R D RE S RPN BEAT IR BT FU T REDN 1 A 22 IR AT 0 1 i RS AT B2 AR AL A S (1 S 2 i
B, ORISR B R NS WG T IR At K . DL EERERRALAY tau B A% O A 22 SR 2T
Hegmslie AD B I EEARE, PR S ZUESHICRE Y. Tau HEA ST H AW fe 2T
THRERRAT K AT 6 BT, IR X tau 81 AR S ZhBEVE V48 mOW B IR AiGJT AD S 22IRAT
PEBOREAER A . BT Tau RARSFH B L2 B, e ERRBIGTT AD 254,
JHA IR e g S 2 BT 71U SR 251, AR Tau SR BRI RE, WIBEXT AD B B2 u et 4ER A 3
FEEWR AR o tnT 5 R8 F 2 MR ik (R S B I, PR Tau 2 11 A 5 R AR AL
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