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BACKGROUND

** Molecular basis of Alzheimer’s disease (AD): proteinaceous

materials of amyloid 3, microtubule-associated protein tau
% Tau fibrils are hyperphosphorylated in AD patient’s brains [

“* In vitro liquid-liquid phase separation (LLPS): aberrant process may

advance fibril formation in vivo [2]

C-terminal

fragment TauC
TauC 1: 322-441
TauC 2: 382-441

Semisynthetic

fragment TauM
TauM 1: 291-321
TauM 2: 322-381

N-terminal fragment TauN
TauN 1: 1-290
TauN 2: 1-321

OBJECTIVES

“* Investigation of site-specific modifications and their effects

on aggregation and LLPS

“» Achieved by combination of recombinant expression and

solid phase peptide synthesis (SPPS) [*]

“* Native chemical ligation yields full length tau

PG-S
o

N~ SH

Jra
Kéﬂ

6622.5
6622.0

H,N

MW
Mw

calc

< Semisynthesis of

obs

100+

Tau 1 previously

established [

l ligation

o ([ 7aun )] Taum)-{J 7auc )-on
*

HzNj\() Taum ) Tauc }-oH
*

v

300

i 291 310

oeeooooeoooeeeeooooouooooooo

+e

'+

330
350

O
O

é

<>5 Recombinant expression Fmoc solid phase peptide synthesis (SPPS) Recombinant expression
|-I|_J PG-S 5
é H,N TauM N/\/SO i
Intein- H—() ) )—0 TauC )—OH
- _0 TauN )‘ CBD i TEV
~GP
7y
@) intein peptide TEV
— cleavage cleavage cleavage
e
LIJ 0O PG-S HS
L H—() TauN )—g
I— R H,N TauM N/\/SH HoN ) TauC )*OH
S & e
f \
E ligation
L os.
7y

000000 YOO 09000@000000090600

< TauM 2 purified

<* TauN 2 yet to be
purified

* Next: TauC 2, C2
+ M2 ligation

- m/z
400 600 800 1000 1200 1400

1600 1800

< Longest isoform 4R2N [

< 1stSemisynthetic variant
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Qg

“* Succinylation K311

<-,
380
iy < 0.0 s OO® O V0000000 0 xk“ 00600000, FR%N): : . _—
e # e * v g <+ 2" Semisynthetic variant

¥ Phosphorylation Glycation ® SUMOylation O Microtubule binding domain: Repeat R2

Acetylation # Ubiquitination ¥ Isomerization O Microtubule binding domain: Repeat R3
Methylation <= Succinylation
o Microtubule binding domain: Repeat R4
\ : — (’\ LN \(”T
AR My 20N
) / ¢ N iy e
—» C C C OSSO T L
A )
Py o= DA AT
T e g O
Sr—7 o
—J .
— a-/B-tubulin Binding &
_ ? © S0 Stabilization h';;l“;t"g;‘;fion
— Tau-microtubule @ - RN
5 D complex formation ® OR® -7 AN
M) GD(*) O O O - - N\
{ ) \
Semisynthetic site- Ohﬂrﬁr\’g \'(’)OO @) D
specifically modified tau BN O(\:Omo(\:/ O \)O OO O 0 o
Q%@ DU\ULUUUUO o Microtubule o
ok UJU&JQ"\QUQ o disintegration O Py
) O > 0 -9
o O @ Amyloid fibril 0
O formation
o O
Tau fibrils

Erroneous binding &
No stabilization

References:

“* Phosphorylation S341, S352, S356

{ ) C-terminal domain

% Acetylation K340, K343, K353

g Strategy I: Ligation sites

Z Strategy ll: Ligation sites

Microtubule binding & fibrillation

< Potentially protective effect of Ac294
<+ Potentially toxic effect of Ac311, Ac294/Ac311

* Next: Effects of new modified variants

LLPS

<» Modified variants to be tested: pS341, pS341/pS352, Ac340/Ac343/Ac353,
pS341/pS352/Ac340/Ac343/Sc353, CarbK311, SucK311
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