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Observations of Tau Protein’s Disordered Structures using X-ray Single Molecule Observations
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Figure 1 Schematic drawing of the Diffracted X-ray Tracking (DXT).
In DXT, we observe diffraction spots from Au(111) and (200)
along two dimensions, 0 and .
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Hyperphosphorylated Tau proteins disconnect
from microtubules and they clump together.

* Why do Tau proteins lose their stabilization function?
* How does the physical behavior of Tau proteins change after their phosphorylation?|

2

Our approach
 Tracking Hyperphosphorylated Tau proteins molecule motion with DXT
* Analyzing their single molecular level behavior

Figure 2 Tau proteins have partly disordered structures. They bind
microtubules to stabilize them. But when Tau proteins are
hyperphosphorylated, they disconnect from microtubules
and clump together. Aggregated Tau proteins form
the Paired Helical Filaments (PHF). We have tracked
hyperphosphorylated Tau proteins molecule motions using the
Diffracted X-ray Tracking (DXT) to reveal mechanisms of
loss in Tau proteins functions.

Tau proteins stabilize a microtubule.
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Detergent-treated gold nanocrystals
Figure 3 This figure explains the preparation of gold nanoparticles.
A gold thin layer deposit on substrate using the vacuum
evaporation and the deposited gold formed islands on
substrate. Then, the deposited gold was dispersed in detergent
solutions.

BOEDWIEN 5



EOKEETHZ T EHPERTNS 18],

EF /RN R RTBDT 2 BN H B A F
FZURVATA VDF A& OHAKEEFFL
THETETVD, HEUSZ, &F /R T EE
W2 R EAIA D DNy 7 7 —THWiEL, Thz
ZUINTEHEEENTOBIRICH T 5T & TR L
TWasd, & /RO —REcHEtEaznen
I RN D B HERAEIFICEN S Z VB EREA LT
WA /K 5 OETBL BT B 2 diciE, HE
WA I DORIBED A XFRZ NS T EMRE L 75%,

4. EERER

FENE PF-AR NWI4A IZBW\WTiThbNt, TOY—LT
A VORI RKBEOEACIDECDFHATEZHTH
o, HifficHiNIZX SIS, BT/ KD S OEHTHET D
N & B EINSBI T % DXT O3 7%Z2175 L TIERIC
BWLIE—LT A THD, DXT DEEKESHEY Fig. 4
IR,

EMROImE T AN U TET E RS INEENE, 0 51
DEFFHEE OIS L, & 2737 B O N/ A0 [l
TN o O EHTHLSOEB IS %,

DXT TBHFLTWA X878 15 FoEd, 1Ak
FICBI B0 TEHEOT U VEHTH %,

KEEMEE LT, U VBbZziT> TOWRVWRRIRED
2R VINTHE, F LTV VEEEEEE LT CDKS MU
GSK-3B ZHWTV VBt 2T > 1o 2T 2 VN7 HEIZDW»
THERIT> 120 BT RIS EICIZEEOY Vbt A«
FOMEEL, VU VBEBEROEIC K > TEDY Vbt
A~z Uit d BRI S [19].

Fiz, ZURISTEIIE 6 FHHEDOT AV T+ —LHE
EL, MUNERATN L AN EZL RG> TS, K
P CTIRM/NER AT OK DR L 4 DFD ON4R %2

ArY B b T
Image Intensifier V7739P r &
(Hamamatsu Photonics)

Figure 4 Photograph of the instrumental arrangements for DXT at PF-
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Figure 5 Each molecules displacement with respect to time interval Az.
Frames are spaced at 36 ms intervals. (A) show displacement
of 0 direction, and (B) show displacement of  direction.
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An example of 1D histogram. 1D histogram shows displacement distribution of Tau protein molecules .
When the antibody 2B11 was bound to the Tau protein, new peak, peak3, rose in higher displacement.
This peak indicate effect of the binding antibody against Tau protein molecule.
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Sequences of 2D histogram. 2D histogram can show displacement of 6 and y with respect to time.
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