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Hyperphosphorylation
Hyperphosphorylated Tau
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Paired Helical Filaments
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S

Tau
protein

Microtubule

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.
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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.

S U WAL



T T T
non 2B11 (peak1)

r non 2B11 (peak2) = ®
—— 2B11 (peak3) S mm @
"

Peak2,*

frequency (count)

frequency (count)

non 2B11 (peak1)
non 2B11 (peak2)

—— 2B11 (peak3) ¥

-20 -15 -10 -05 00 05 10 15 20

log:displacement (mrad)
Figure 6

-20 -15 -10 -05 00 05 10 15
log:displacement (mrad)

20

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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Structural isomer effects on the nanophase-separated block copolymer/metal salt hybrids

Yoshio SAGESHIMA, Atsushi NORO, Yushu MATSUSHITA
Graduate School of Engineering, Nagoya University

Abstract

Juy JHEEGERNEKT 2T/ S EEEORERICBBZEA LN 7y Fid, FlsEEEMEE L TOIGH
MR EN TV S, AT, LGOI L O 7oy J HEEERN S, BAEEZFRHL TN 7Yy R
ZaB L, MBI & XERELIEZ O T ORERIGE ZHME Lz, TOME, 71y 7 HEGRO(LAMED
EOD, FRERERICKE RGBT 5 A5 Do T,

1. IFCsIC EORFEDHIC BRELEY), RO - EEYZHA
HBEED TORGZHER/G TENETay JHEARK  JADFEDEHINTWS, Ty 7HEGKRE SRS
WA 2R & L THEMBMET 52 8T, T Vet e85 T LAk, 1RO DT Tl
J RO BERE S & PEE N S nm A — X — ORI EERGE  HIERATREZR TR SO E MR E ORI ATRE L 75 D
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ZCREHNMEE A AT —IVTHBT D, EiEREN F—X—THllIdT 2 L BG TR, SEIEEYZFE
MBI & UTERA R TOICHPRAAEN TS E7 1y ZIGERMNICEE B 27200FEE LT, FE
[2-4]o BIE LTEF /88— THERR, F/R—5 X DTy 7 LBt EYRNEINANC I A S &2 A 4

MEL 74 b= ZEEPA 2TV T IV LWV o I BI5ERH Y, LG THICEHR L,
iz EHETF5ND [5-8] BRI R IZRY AF LY -b- KU 4 VY Vv
T OX I xS REM R Z BT B 72bic, T/ Mo RS (PS-P4VP) 71w 7 HESIR L BJFIE FeCl, L ZEAL,
PAVP 70y J DY ¥ VR E FeCl, DRNCENIAE S 72 1F

- 1 : = \\’ > N :‘EE A :‘, ﬁi‘ﬁ SWAN
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7 MEEZEEICHITEE L MEL TV D, TOFHEE
nmr fiiffTdH 5 Lic, firxo&BHcH L CGEREETH S T
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ARWFETIE, TONA TV REELEO w6 72 5

(b) T, RUEZ)VEY TV (PVP) T 1wy J OREERMERR
- n m?gﬁg WA TV Y ROF /IS G2 B IcOVTHA L
oo oo CSIVEUYVE /=22y MY Y UV FO%
<: b ine) ot o) FITROMEOENNC & > THEERIEADEET 5. Th

; — 5 DEAKIEH T AR R P TEREANDOTERIE T & AV
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. . . Y2 V¥ VYV (PS-P2VP) ZEK L, Thb e
Figure 1 Schematic illustration of (a) nanophase-sepatrated structures N . o o
of a diblock copolymer and (b) block copolymer/metal salt FeCl, ZHHWTENZNNAT U w REFRBL, ZOESE
hybrid composed of organic phase and hybrid phase. REIC B 2 RE RN AR TE L,
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BUEL (SAXS) HEIC X o THIZ LTz, SAXS HlE I & T
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I Tiro 7,
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Figure 2 FT-IR spectra of (a) PS-P4VP/FeCl; hybrids and (b) PS-
P2VP/FeCl, hybrids. Dashed lined represent C-N stretching
vibrations of uncoordinated pyridine rings in PVP. Filled
allows denote C-N stretching vibrations of coordinated
pyridine rings in PVP.
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Figure 3 DSC thermograms of (a) PS-P4VP/FeCl; hybrids and (b) PS-
P2VP/FeCl, hybrids. Thermograms are displayed in the order
of magnitude of FeCly; amount added from bottom to top, i.e.,
X=0 (neat PS-P4VP or PS-P2VP), 0.2, and 0.4.
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MR LTz,
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PAVP HID S FAHE LIS VB — R AL VU EER LT
%, THUTKL, SEERINZOBRTEINT NG HELE
DRETHEET>TVWBICEEDHLET, IV FSA D
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BBIRINBOGR TE F / Ho BERSE DI RR IC gt X
N, X=02, 04 TlI PAVP/FeCL N ) VX — R A A~
ZERL TV, BWINEDOREZ WV X=0.6 TidT X Tt
& Bz 3 EE R HICHAERINE) MEHEREh, 2V
VEA—REEDN D T A THEEN EEEIERNEETWA T &
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Figure 4 TEM images of PS-P4VP/FeCl, hybrids: (a) X=0 (neat PS-
P4VP); (b) X=0.2; (c) X=0.4; and (d) X=0.6. (¢) ID-SAXS
profiles of PS-P4VP/FeCl, hybrids. Profiles are displayed in
the order of magnitude of FeCl; amount added from bottom to
top, i.e., X=0 (neat PS-P4VP), 0.2, 0.4, and X=0.6.

&, X=0~0.4 T q EDHREEA 1: 3" 4" 7" 13" Ofif
BICHELE— 7 BRI N TEY, AHRELEYY VR
—WEICHIGT B EEL SR =D EE N, cnbDTY)
VE—REEDO RAAL VE D ZREH LT A, EMIC
ELTWB T Wb oz, X=0.6 TlET A THIEE R
FEER (1:2:3:4) OBELE—7 AN TED, VT
NOFKTE TEM BSOS R 2 =TT B HEL S 2 — 2B
Bohniz (Fig 4e). TEM BIZ2E SAXS /8Z— VI HIE
L7zl /s ae L B A A 2V D % Table 11
FLHTWB, 272 L, D DEMICIE D=21/g(F X T Hid),
D=(4/3)"?x 2nlq (V) > Z—HEiE) OBFRZZENZTNH
Wiz,

KIC Fig. 51T PS-P2VP/FeCl; DREERSHS R A RT, &
JE R ERINHT D PS-P2VP @ TEM & TiX /N /57 L 7z P2VP
V) VR —REEDBIRE N (Fig. 5a), LA LAED S PS-
P4VP (Fig. 4a) &LENBE, YV VA —RAAL OV A X
MRELE STV BT Dotz BBETRN% DR
KL TEM % # % &, X=02~0.6 £ TOTRTORKT

Table 1 Morphologies of PS-P4VP/FeCl, hybrids and PS-P2VP/FeCl,

hybrids
PS-P4VP/FeCl; PS-P2VP/FeCl;
X Morphology | Dinm | Morphelogy | Dinm
0 Crylinder 53 Crylinder 33
02 Crylinder 43 Lamella 4
04 Cylinder 52 Lamella 62
0.6 Lamella 58 Lamella 82
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Figure 5 TEM images of PS-P2VP/FeCl, hybrids: (a) X=0 (neat PS-
P2VP); (b) X=0.2; (c) X=0.4; and (d) X=0.6. (¢) ID-SAXS
profiles of PS-P2VP/FeCl, hybrids. Profiles are displayed in
the order of magnitude of FeCl; amount added from bottom to
top, i.e., X=0 (neat PS-P2VP), 0.2, 0.4, and X=0.6.
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WKEODRDE S ICHEENTVS [11],

0.317 < xpspave < 0.347 (160°C <T <195°C) (2)

0.087 < Jpspave < 0.101 (125°C <T < 185°C) (3)
SEIDT Z—)VIEE 443K (170°C) TUE, tpspave & tpsrove
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hEded ( Xespave /Xps-pavp) =12 fERENC EICTR
D, TNEEBHRE BT 5, EEMICIE T DFRERITEK
FEICEESLmIThE, FarT+A—2arhnb
ROESICHATE 5. —MANTHG FHRAT /I DR E I,
Flory-Huggins fHEAEF/ST A—% y LEEE N DFE N T
FHEIND [12]e LA >T, PS-P2VP & AT E S R
Hr71 DK E W PS-PAVP T RIC K D KERKFESD
3725 2T, &7 1y IR EER I EE R A
WG Teay T A= arvkbd, TORE, Sk
ST RDIEN O HDVNE L BB HE T Y VX —D MW
B0 ONFREENZ KD, KOy X —EDE
REND ERAKFIC KA A VRO EEN K E TR o 7 eEX
5N%,

RIS, SBEERIMUIZBONA T Y v RORER Hig
T2, SEFMLUIEZ"DOONAT Vv RiE, WIThEL)E
EARIRICIG U TV Y XA—REED 5 T X TREE\DHLE
MEEETWVD, L LAENS, PS-P2VP/FeCl, 1 PS-P4VP/
FeCly & HERT X 0D EIERINE CHIGIZB 2k C
Ltz FTz, @BERINEOZILICMES R AL U HROZE
b F% &, PS-PAVP/FeCl, DIFHIXIZ LA LE(LHRS
Nz - = DISH LT PS-P2VP/FeCly TiEZE LWE(EA R
5Nz,

LD X 5 mHRME X ZREZ, P4vP & P2VP D1k
ZEREEDBEWICHEEN T 2RSSR OB NN S5 ERT
%, PAVP WRBEIE LA B 2K T 255, VYV
HOBERFTHEHCH L TSTNICH S T20l, bk
TOYY D VEBTHEZEKT5X0E, L AEKH
oYY VR TOMABZEKLYTVWEEZLND
(Fig. 6a), Z D7z, P4VP BHILIEIFEETOREZIEKT
3T LT, YUYE—=RALOUUHE « RXA VRO
O ST EHEIE NS, Z L THTFHERBICK>TH

Figure 6 Schematic illustrations of morphological transition from neat
PS-PVP diblock copolymers to hybrids with X=0.2: (a) PS-
P4VP/FeCl, hybrids; (b) PS-P2VP/FeCl, hybrids.
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SlbDEEZLNDS, THICHL, P2VP TRREY VYV
HoOZHEFEFHPEHH L THIV Milc b b evic, [F—
DTHANTEFEDOE ) Y VBB THEZIERT 5T LW T
& % (Fig. 6b)s & L, PS-P2VP/FeCl; H1 D P2VP $H A3 6] —
FERNOLHET Y Y VEBTCOX S BHEEZREKRT %
&, TEHOEEZAEEN FAS T LICX > TX D HExsH
WK ENEZ BN, — RN TEDILN D IEZD
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e o T, P2VP $HIZ T D K 9 EMNIAEAIC &K o TZDHI
BN LR Ulzfzdic, ZOHh 0 HAE  7x b HEIEE
BRI LRTWEAICH > FHENS, DTFORIEM
MERTHELICEST, AFHAKIOMELzaY T+
A=2avzl Rk D, RAL RRENEZICHEK
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4. &8

AL T, Ty JHRESK/ BEENTTU Y FO
FBEICRY D LY YTy ZORERENE 2

SEILDWTHA L, BANICE S & - fHROFL
U PS-P4VP & PS-P2VP & <)@l FeCly Z W T/NA TV
v 28U, SEFBEMEEIS &/ XEREGELRLEIC & -
T, TOMERHE Lz, ZTOMET oy 7 EEEKDIL
FREGEDNA TV v FOMGEEIC K 5872 RIET T
EMHBEMNE ST [13], LTINS DHIRIC X > TH
SNTHEEMI R LD B,

(1) 7' L~ RAiD PS-P4VP, PS-P2VP 370 T & « HKH
FLWZED MDD DT, OO IR % T2 H
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(2) PS-P4VP/FeCl, i B IRNINIEZZ Z T HMER O
ZALDLLERIFRR ThH O, MG ZiE Loduvalcnt
LT, PS-P2VP/FeCly id & O DI\ & @ BRINE TGS
BaT LT, DOKEE NAL VEPER OGS
R LTV &b olz, T, P4VP SHIZE B
ERNFEB RIS Z BRI, B ) O VR TOR
BREOEERZ LOT VOISR LT, P2VP SHIREHEY Y ¥
VEM TR COREREEZIEKT 52 & T, 7D
HIEEAET 720 Th %,

5. BiE
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Ultra-low-energy total cross section measurements of e -H, collision
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Abstract

BT -FHT s D TFEHRCEBNT, BFOIINNF—MHTHEL %3 &, FEFD de Broglie I EMEMIE T « 0T DK
TEXDBEBEMNICELZD, TOLKD GBI 3)VF—FIEHIC B % B FHZE(3 Cold Electron Collision & FHIN, FFE
HEEEISR OREDIR S NS, AL TIEBEDEC KD AERT 2 LEWVIEBE T L RAMUELE DORKEI NS L
TVHETE ZHWVT 10 meV LU NORBKT 3V F—HElk F ¢ 3 )L F—HipH Z 355K U7z He, Ne O TEZ%2 W fEll

ERITOTEDTHRNT %, e,

1. 5@

BT - F - 0 FEZE B A R M O AR
My —a HEEREBNTH B0, BTF1ACHD
< HERORSEEMGALDE & LTI IIRONRTH 1272
&L, FIGEETRDBEARROMEROBEEDS & L
THLHEETHD, FRE T - T - 50 HEZEOIRRIE LH
BRBORMETHO, HlZIE, NI X RORGHRR
BT B R A< OBIGOHIE - R EANA] R 75 E A3
RRL T — 2RI L TE (1],

BT - FF - DFEECBOT, BEFOHEI LT —
MEL 2% L, TEFOD de Broglie IREDMEMDRF « 70+
DY A XX EMEL BB T20I, BFIHENNIRNX
DEEFZICHNG C e ENSG, HIZIE, 10 meV DT
FIVF—DET O de Broglie iRl 122 A1cb 755, ¥z,
RN T HAUIHRE) + [Bl85 & W > 7B 0O H 16
ZERRBICKRE A G T2 L TREINS, —MRICE O
KHBWTIE, 7 FORE) - [FsEB ORI R r — VI3 2
R & LERTIE B DIC K E VT DICEZHER S & 758 LTk
S TEMNRWVEMTH SN, BT RIVF—HETIEE T
EEMOMHBEFAOREE EL & 572012, 20X 5750
HzHWE T idTER<k%b, TOXI TBIKRZIVF
— TDOEFEZ2Z Cold Electron Collision &FHENTIHED,
KA EBIG ORBIDARFE NS [2],

INET, —MNEEFHEEERIE XV T ATV EDH
TATAY N EMAAT R LICK DB I NS BT 2E
FE—LOBEBFRELUTHALTEZ, LMLAEDNS, C
@?&Tﬁbhtm%%ﬁ%kbt E T EZEERBRICB WV
T, EBRTTREREBEF T XIVF— O FEEIE 100 meV FLE
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RUHEANZD T TH % H, OB FEZEERIATHIE IS DV TZ DOBHRZ/HNT %,

Tholeo THIEBTHEREINBEE, d45bb, BVET
R DRRICE LEKEhéIXW$ HED D DRKTH
D, TOZIRNVFERODIDICETFE—LEHEL Y
R KD PHE LRI — LR LT LEY, ZOiE
PHUHICIEE T LE I NS TH B, & SIS &
?%%%ﬁ’(‘bia§¥t“ AE:’I‘“H’J?’J‘@T ‘9“%71&’)0)@1 ”ﬁﬁﬁ

L@ga# ,@ﬁlzw$ #mmMV%?Eéio
BRIRIVF—EE T, VD% single collision 2~ T
DFEBIINETCHREETH >z T THRADTIN—TT
RS EEFIFH U LR WAEEB FRZREL, B - FH 1
DYEZEOFTE 100 meV 7 FES K 5 GREL 3 ILF
— I TOBHERREIT> TV 5B [3,4], AFTIE, Bk
DA OWFFHAER & BUEHRH O/KED F R L LT3
BROBLRZHINT %

2. LEWHEFEEALT: Cold Electron Collision 28&
BT 4 AV M EBETRICHC S FEICRbo THTO
NAF MU NER T 2CEF2EFIRE T 2 TFED,
CNFETITTIBAREINTVS [59], AFETHNT BAR
EERTIE, BECHERINEZEDOLIEEED, BADI)I
— 7 TCHFELE “LEWEEFAR ZHVTHET 3L+
—BTE—LEERLTWVS, LEWHETLIEIRILF
—MFIF O THBZNETOCTLTHY, LEVEETRI
HEOCE TH DGO E2EN L, FH1Zz14 bR
TV I EIEIFE LI RV F I Bl Uz ighHiic
KOAAMT BT LT, EREN “LEWVARET Z
W3 FiETHS 3] TOLEVHRETE, LEVNE
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FoltilE TRV IRAM UEEEZIGH Ui, JERICH
WESTHELEBEFRE T2 FECTEBZIT> T\ 5,
ETAT, BEPDEEROWTERT 2 ETEETIHET
5FEER, TNETICEHEINT VS, Field 57 >
R—JICHBETER VT ASTRID ODEFDOL — LT
AV, tER L EREEZER L, 1 meV ITOI)V
F—lgIC B Ak UG 2 VT 4 meV DT 1)V F—
ONBETFEERL, CNZE FRE L TEFE—LZERK
LCW% [9], Field 5DFEERTIZEKLIDECET AL
MEEEICEIN U 7 — S 2 W THiE T 2D T, &
PMERTZBICET 2ETOIXIVF—IENDTARDB,
A A MUV B IS ED T3 )V F—g & A A AL
WCEHIINE Nz BN AR RS 2 T 3RIVF LN 0B, &
FE—LDOIXIVF—IRICEHESTE, ZDOIDE FLE—L
DIFIVF—HEN D ZMMZ 2 212, BEHED ARy +
YA XD TNEL TE2LENDH D, BEHEDARY -
YA ZXZNELTBHE, FREEOC—LIAN\DT 5
ARV MCIEFICHOREENERE NS, ZDTHITHEDS
DIN—=TDEICHHADE —LTA v EFlm E#L
WHEERNTH D, Tz, BETFE—LBEERELTEHIC
EH DR 7258 < T AUXE T OEK T B A I T2
MBEAENAELZD, ThbBEFE—LOTIIVF—
WO ZRELLTLESIHERAICE R, —71, HLDF
ETIHRAM UBEREIC KD, A4 MLEBICIER IR
RNED UL EWEEF2EVRAIC DT> THIERTRERE
BREHR LTV, THUCXDBEHED ARy b+ X%
INELFT BT e, TRNVF—GFHREENDIGEL TE
RBHO/NEVEFE—LOERITEILTWVD
Eﬁ&b%%%%w%b%w%%¥%%k@%vlo
DFERD 5, THE, THRLF—DFEFELaOL I
HEBETFTOMENEIEGHV—T, PLTEIRILVF—D
FUOEEFRIEEAEHEIN TV ETHS, Thick
D, RAHHLUESZ OB 7O T 3L F— R
PEAIEEICE L, BOMREEDE +E— L ERKIC B M
LENTBEDED T3V F—igz/NE < § 2 B FND
ThHd, WROEHEM T TIE, 1 meV OF FHENERIE
10 % EETHD, FEAL0~1meV DIEETFDHRIH
LEINTWD

%%ﬁ"t%@ﬂﬂ%.% Fig. 11T g, EREBEIAREL<D
JTHAA RV, BETLUX, EiEt)L, BT
MBERRD, TNEMNEZEF £V N—HhD EHOMR T —IV
ROFICHAAEN TV S, TORER S —V RIGEHEL %
JVF—TE T — LD HIEREE 72 5 T R A O s B 7 ikl
BIBICHNON TV, et bicr bl &
WENK K FIBNTz Ar [ FZ2FEHL, C2iCntashnb
Bond Ar OF—AF LR T v )LicH kI Nz
BEDEZEAL, LEWEETFZERL TS, E—LT
4 >3 KEK-PF O BL-20A ZH\ 7z, BL-20A I& PF DE—
LT AV TRBRT )VF O EZZENAMEEND
E—LIA4YTHY, RT - D TOH—AF ERT
2w VAR O @SR IR M b B, AL il
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Photon flux monitor

Photoionization cell Electron beam

Collision cell

Synchrotron radiation

1% lens system

2" |ens system
3" lens system

Figure 1 Over view of the experimental set-up. The set-up consists of a
threshold photoelectron source, an electron collision apparatus
and a photon flux monitor. The threshold photoelectron
source consists of photoionization cell and 1st lens system.
The electron collision apparatus consists of 1st and 2nd lens
system, a collision cell, 3rd lens system, and channel electron
multiplier (CEM).

DE—LIA Y THb, BoNTLEVHEFEIEFL
> A% (lst lens system) THETE—LICEE L, 2nd lens
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KT TOERBRICKOMEEE NIz 3G o T,
P4 id He DEWNEREZE 20 eV H 55 6 meV DKL %
IWFE—FTHIEST ST &I LT [11], Fig. 2 IcFHKLZ D
& U7z He O-2WimmfE & B EIC X2 FHlB LT
7 N —T DFREFERZR Uz, 100 meV LU EOFEETIX
ARIFZEC K B FEH LA DORERER & 13382 OHPINIC
BOTRW—HZHRTE i, BRIV F—mHETI
Nesbet DFIFRETE [10] X K O KIRBIZEIE TH % Saha D
PEERETE [15,16] LERADHIPFANTRW—HZ /R LTz, C
DFEFITE D He &0 9 i & i HZ R I B O TR
meV WIS BEZ XV F—DEicBNTE, TNET
DOMERFEMEZRESZEERL THITES T ENAL D
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Figure 2 Total cross sections for electron scattering form rare gas

atoms.
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AT L FERAE R BT, KA Xe TIERERAEMNA
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WA T ENHSMMICE S T Xe I & 5% FliZEWimfEst
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T eSSBS NS EHEDFET 32V F—DKREV, TOD
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FEOMELSERMRI S NS,
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Figure 3 Very weak structure due to Feshbach resonance of e™-H,

collision observed in the total cross sections for electron
scattering form H, in energy region around 11~12 eV.
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