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EXBAANETETREERREL , TAAERBLERRD RO KRAB. BAT,
B A B E I R VR TG R T IR S B R 09 B R Ak R A S e A A R

[T 8 S 4 B 36 KRS B9 P S5 £ B RAE T BRIL AR 706 4, 4 N ST SRR A2 e A
48T AP A RS . A RAREE AR A S A RN . B IEA sk, i3 S AR A AR 1 B
SR B -EIAE O KA R AR AR AT tau B 8. B —AUR A B 2 R
WHE G E QMBS | T tau B OAMHEANG, WENYEORTE IHE Y.

T 7 3% S B e RO RS B T B A tau & & 4B AT R M, N R B4
§ BNt 6 RS S A0 £ 2 H . RAEEL RS R AR Bk R
T B RS 89 5§ S AR LT 9 T R 35 .

HBEGTEFF, TEMROERET, TEERB-ARIRES f» tau ROMEY
B, BAeRARE, SRAZFRCME A GMR AR LEWb 4. B-Bhi&Ead &
tau X ORI, Ak 2 A AR A0 AR AR R ARSI NSRRI R, Blde, B
MEALT, @O R RA, SR ERRIAT, FREAHREHRGLEZ
ST MmOk B - AR & 6 Ao it Fotan & ST RGAR R F TS R, BHL, AT @EER
TR TREE T BRI R G R EE tau REM EFFHE.  HERKE tau & G RIEF AR
WEBHRERE, BOURERER, BFY tau & B8 A HEIEIE L B K G
FE.

B & B-Bmii&a # tau R 0Tt M RER T AR BB BHMELEREZH
A A ) AR B B AR BT AR T 09 T ) SR BROR e BT b AR SR feilde 5 R
ST I B AT ARIAL IS B B RT 48 S TR P B A SOR MR 89 A LIRS .

#Bh: (Bloom, 2014)
M.

B-BA I & A A A tau BEABRART R L EHR R EMEFH. B-K
B AR —AEAGH BB TEANALEFTTHNEOT, A, MEMMEESRRE
—y &R, B B-BHREOT:

1) AR dm s 72 ) FF 35 B AD 48 TS BE a9 AR 3R,
2) EHmRERm TR RMEYERE, ARk
3) M tau B B BRBR LA RITIE
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1) MRXERBELNHETLRKHA

a) “HRMGFHEEY, MAEERRES LR UEMBF @AW SR EFSH
MY . 7 (Ling, et al., 2021),
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b) IGERAFERFARS ARELEMEFNAFTHAR?
BT hpEmE T AR AR A A E (Neis. Dejong #= Rensen, 2015
F), THBEMARAFRAIMICE T TBIER LS ZRBRRHAF. Neis,
De jong, & Rensen, 2015),

2) P BABRAEE,
RS AR FHARKPTER P 5 RBRRAE I, B, EFNEFEEERELE T T
BRI P A RABRARETHIR S, Miulli, Norwell, & Schwartz, 1993)
3) REWL T B ARIATENKME?
By T A6 B I VT 5 aE A SD ARG A AN KIS, B o 3 o 8 AUBR o4 28 2Rt B I A BROR
RIBB BRI NAT A8 2 AEAVIE TS ARELE A, B4EHF DR A T 1k
W Ro HABER, R €A AR B A BAEAAE R MR Ry % B4R, T A
BRAIA. FIRFHERR, MekRmfeTE4% (Kakaroubas., Brennan, Keon #=
Saksena, 2019 “F) .
4) MREEERBEEVRMEI ARG AR PO ABRRT
a)  “TT A B R 0 AR fm IS 2 R BR YR R A RCT E B B AR B G
Foilh B BEER AL tau & G 09AR R S B A& m et — 7 (Pindley, Bartke, Hascup,
& Hascup, 2019)
b) “M@EEHERKKESWFHMARS AR > EWES TIREHBAEFIEHRES F
= 50.8, p < 0.0001)” (Madeira,het al»,#2018)
5) @mMBIr B ABRASHN- PR -D-RLARARIEEH I LGNA
B RABRA—AEAPEIRE , DRE TAE T EE R, B — 2 N-FEA-D-RLAART
e N-FEDARALAAMR I BAFTAANTREBOH TG EITENR, 22, 2
Bk T N-F A -D-RA ABRSCHE 0942 F . FTAHIN G N-F L-D- R & R BR B8 09 25 By 38
WA LA A PR ASARIH K BN N-F A -D- R XA AR T R4 Sy M R TR & B K
AR BBty & R, (Pearson & Peers, 2006) (Liu, et al., 2010) #= tau & & &9:8 &
A, (Chohanh&. Igbal, 2006).
6) M T RD-RAEBR LM DT EP-RORFOHEREMN
Hrde AR R B N-F E-D-R R AR cisa9 5%, & 5 (upregulate) T B-&
k& GaTis (APP) 6924 ., R TBEFH B -EMhix&aarddst, N-FA-D-X L&
PREGASHY A SNZIPH T a -5 ik B, K mitl B - & a9 £ A28 Lk 4,
(Pearson & Peers, 2006)
B. B-MhHiEAONBERAEFELH tau RAEANFMHAKE
AEFHLT:
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a) B-BbhHREFOQFBENTEEE, TR LI AMHALEHERGRELEA,
(Pearson & Peers, 2006) B —Bbrix & & A2 R AT 21 P 454545 B (Spires—
Jones & Hyman, 2014)

b) Tau & R—MEELHMERENEAY, TE2-HTHELHBR T, @RE L
WMEREWEGTRDFE O N E NI, BHE G I ERT G miast B
#E, HHEAIN L amTammilBENE S, BHF O TS AT
R tau & G W9EEBR AL, 13 SoHh tm ) P17 o B BE Ao R BR B R T Mk R o

7) Amm, ER-BhiZaB@SFENT, B-RhH&E QKRS IH Taa& 9
REA
“CR BB QAR @R AR R RIS PR T tau & G 69 L35, RS tau & B
PR IR ARG A AR R eeeee ”  (Bloom, 2014)
BBt B QIR AE b o) — BT H M 0 TR & B 8 PrPC& A Fd) Fyn, i
w34 tau & G K ALAYEE SR 0 #AA42i8 K AR ER AL, (Larson, ‘et al., 2012)
C. Tau & Ge B —BUb A& O 48 L% & Fbik W VA 3R
a) “PB-BBARE QA RE SR ] PR T tau & G a9 LiF, AEE tau &
BB EF KRR B ARG, 2L A R R AN A 09 tau & 88 BT E) 74 38
R B E AW EME, 7 (Bloomh2014)
b) 2. 3 fn 4 BT tau ORGSR Mt EER.
D. Bt ®& a- B 093goitau RSB0 & M0 ok R AL B AR G- B
Jetm o 51 2 P Ao taules Bt R 1 X AE F
B-BhixE &
8) B-BWREO AR R

9)

@S P BRIV E G 005 BT 2 A RAEYF: 1) A4 Y F e 2)
W) Ak B A E

—. TN B-RMIRE G AR AN RS HRPE (WS R T8 B -EhH & ok
®)

a) B-BhHEamiZeyB-ERE (Overexpression) EH - & aoRi
24 JNEF RS R B AT BAPEB R A K RIKS A2 K4 (Spires—Jones &

Hyman, 2014),

b) B-Bobhix®& i EZ AL UM T R AEIERAS AT R, HAFEF 4
HEHNH R o RET (Spires—Jones & Hyman, 2014),

10) through 12) Hk. THEKR B -EHHEFE o NFRBE,
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a) TIEM BB E QBB A A NR2B 49 N-F A-D- K A ABRLHOFEL, ARikj)
BREHZE OGS (degradation) HRIKEEAHARGIELH” (Liu, et al.,
2010) o

b) T B-MMIRE D > A NR2B 4 N-F E-D-RAAMLMABE S D >
AR F X D 5K OBEMED) O 5% OB R caspase—8 #» caspase-3 FF
if i@ PSD-95 #9%& & KAFEE N fEARET A% 8% 69 £ 5T (pathway molecules)
B FREERTEAEE. (Liu, et al., 2010)

c) AMEIT RN B -F k& Gl R EFIH] NR2A F=58) NR2B R FIGER 69 2
RRkF [(RERMER], BHEEFAIEH —, BPAVLE T o al G & A 5 5
B4 %A NR2A #= NR2B &9 N-F A -D- R LA A B TN (mediated) op(Liu, et
al., 2010)

Tau & QB ZBRBRUYERH T THER

13) 522 & & (kinesin) L E 89 F A= 7 14K
HEEFHFALT, tau®a A—HEZREQREWRAQENLIE)H EATE TR
P, BEBE& G (kinesin) A2Eh /) & & (dynein) &9 T & 3 fe £ 154 4 I 2% (organel les) &
e NBEAAT T, BRI FERAS @RI EA D, 3 &K afER 855
7@ e NS, BBHE Afed) ) KA EFEE T B E RE T tau & A AIBER
o, i3 Bk T B Ao BB B R B BT o R, EEAE-FHAACEOERLT, &
A tau B OB EBRIL, tduZ O a9 BRILEIKRT B E QM ENRIT,
e i %5 B 45 9 ) 1IE 95 7 845 2 a9 he

14) %@ o 45 Ao 5B 4&
a) TR FZminN B (organelles) fr R E A MPAZ AR, &8 LXK m

felk# ., (Ebneth, ‘et al., 1998)

b) tau &@ W T B AL G HAY IS R KR AL B R THR IS R,
(Chohan &4%lgbal, “2006)

Efic MY R LB @ TR AR L, HAEBR AR LA 0E
% 3

15) B — B Ak & G A4e tau B ORE AT LBV R B2 54, (Spires—Jones
& ‘Hyman, 2014)

B-BaiZda (A #12)

a) 7 (Harrington, et al., 2017) 2017 F&— A% A= T &4nft /) EF 6% F
A (n=335) Agi#& 72 18 J] 4932t s). 1k (AB-) K-FAem (AB+) KFMA
Z MEATIR AR A bh gk, APTERIL “S AR - 4BAArk, AR+ 4R K B A RIAL
Al Ht, A 72 MANZBZEYE. BrRIEREZENRABENT %,
(Harrington, et al., 2017)
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b) ZEMELERRY, MENMGHEA, B-BMIRE G TRAETMIT AL ERAFY
R RAFTEERAE,

Tau & & (R A#14)

a) “4Ar% tau A E4 APP/PST DR TMET ARG LR lEEat, T UG EREE %K.
T E L ABFH T, 7 (Bloom, 2014)

Fim:

A0 HEE R e E 2T S8

1. B IR AT RERAX G 48 B Ao TR ) BE R 5 2UBR 69 3 N\ R T K 5 R BR 4

2. & N-F E-D- K X A B2 12 (NMDAR) 49 & 5 2 4% B [& 1K 8
wamaak B - & G aTee (APP) 69 & A f= tau &
%Mﬁ%é&ﬁ%%%ﬂﬁiﬂ%a&%ﬁ%%
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eeeeee
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levels 4 —_
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Physiological conditions Atau Alzheimer’s disease
Ap toxicity Reduced Ap toxicity Increased Ap toxicity?

Dendrite

Normal distribution Abnormal distribution Abnormal distribution of
of tau of Atau and Fyn hyperphosphorylated tau

N

B 3: tauZda. B-Et&ZEas Fyn &

Table. Tau-Dependent Effects of AR

Study System Summary of Main Results

Gtz et al,” 2001 Mouse Tangle formation accelerated by injection of AB fibrils
into the brain

Lewis et al,® 2001 Mouse Mutant APP expression accelerates tangle formation by

and Hurtado et al,” 2010 mutant tau

Roberson et al,® 2007 Mouse Tau required for learning and memory deficits when
plagues are present

Leroy et al,? 2012 Mouse A feedback loop connects A and tau pathologies

Ittner et al,'® 2010 Mouse AP causes tau-dependent excitotoxicity at NMDA
receptors

Rapoport et al, ' 2002 1° Neurons A fibrils are cytotoxic

King et al,'? 2006 1° Neurons ApBOs cause tau-dependent MT loss

Nussbhaum et al,** 2012 1° Neurons Pyroglutamylated ABOs cause tau-dependent
cytotoxicity

Seward et al,’* 2013 1° Neurons ABOs cause tau-dependent, ectopic cell cycle reentry

Shipton et al,*® 2011 Brain slice ABOs cause tau-dependent impairment of long-term

potentiation
Abbreviations: AB, amyloid-B;

Vossel et al,'® 2010 1° Neurons ABOs cause tau-dependent inhibition of mitochondrial ABO, amyloid-B oligomer:
transport on MTs ' ’ L
APP, amyloid precursor protein;
Zempel et al,’” 2013 1° Neurons ABOs cause tau-t!ependent MT severing and synaptic MT, microtubule;
damage in dendrites NMDA, N-methyl-D-aspartate.

B 4: BTHEHOAEO-B Htau®H MIRMMENGTR. 8 (Bloom, 2014).
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a Healthy ageing Microglia
Healthy aged neuron
Bud-off granules
Step 1 O 0
Axonal varicosities
Healthy aged neuron

and inflammatory stress
Inflammatory
stress

Step 2

t APP synthesis
t Tau phosphorylation

b Pathological ageing

and chronic or repeated
Cellular :
proteins

inflammatory stress

Step 3

Axonal transport impairments
Axonal varicosities —s- Axonal swellings and accumulation of APP

Step 4

Tau _
hyperphosphorylation Synaptic loss
~ Impaired clearance of
dystrophic neurites and debris

t Proinflammatory
cytokines

Step 5

Aberrant processing —* Diffuse plaque
of APP formation

Astrogliosi
Hyperiiactive microglia

Neuroinflammation

tangles

10
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Axon terminals

Dendrites

Tau stabilizes axonal
microtubule structures

Microtubules
» Tau mutations Hyperphosphorylated tau
» Dysregulation of kinases/phosphatases

Depolymerization
of microtubules

. Tau dysfunction and
axonal defects

\ L3

[ Tau hyperphotphorylat\ % Fonnal:ao:gcl;; N(eNI::Tro:I)bﬂllary
\ Neuronal

Somato-dendritic localization of = death

phosphorylated tau
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