JEMGHHEEAR  —EICRETEX A2 RERIT, BWERCHRIEINZESHE (BEKRS) ©
1,000 5D 1 K%, B>, 10pg L FE 423, FACT 0EZEMHEIIME~ 7 X T 1mgkg TH5H
N, FD1,0004550 1 DRIT 1pugkg &35, BE. REMNRERLIEAOEEIT40kg LU E
THHNDH., AESFERL, FEMRSHRERN 10 ug (=27 nmol) LT & 22 2&H TR E TE 5,

BERED 10pug #RELEHE, HHisHEE 42L (0.7 L/kg x 60kg) & T AUEFEAS B E
DAEENBEL 2.38x1010g/mL L7325, 2D & & AKRNEEIX FACT O£ ZFMHHER (Ames
test) CHERLENRD LN-HK/NEE 30.0% 106 g/mL ® 100,000 55D 1 LLF & 7252 &h
5, AEFBROERFHICSHT 5LZEMEICHBEIEL VW EZE L L5,

RYINAR— K 80 REE : RY JYN_— | 80 IZHT HREMEMHEETH0IC, —EICE
ECExZRY INX— |80 DEE, EFEAERKS (HEHA) & LTHE Téz’bflﬂéf’) VAIZRS
— + 80 G A ERMZ EELAMXEBORIEICHE S TERE ut HITHEEENDZRY Y AR— |
80 DEKEEBZIWVWLDET R, REFKERETIHEICBWTCL, —EIRETESE
50 mg AT &9 5, ([UCIBF-227 E%(&@%ﬁ%%%iﬁﬂﬁ@_ &)

HARIRE

E% ICR = 7 R} A[8F|FACT DENSHEROFER* LD, MER (B%Ef 60 531%) |
BERTAZ L AR L LT MIRD i LV FIESSOHEWRRELHE L1255 MT@%
TRl & 7R B *2,

fig2s BRE (WGy/MBq) figes HBE (WGy/MBq)
i34 2.37 L RAGEE 30.5
FRBR AR 3.51 T KAGRE 15.9
fa iR 4.07 Ly 8.34
L= 3.80 5 Mgk ~15.8
L fBE 6.03 B 4.63
fi 6.12 JREL 21.3
FF gk 50.9 T8 20.4
REER 9.00 o B 43.4
ek 6.17 1 6.77
HEE 8.52 =i 7.76
INGRE 231 A 5.57

28 ({KE 57 kg THE) DENRELEIT 13.9uSvMBq (8). 17.0 uSv/MBq (&)
Thb, 1 EOHEEES 5 mCi LT EIEHDOEGDBRET 2.57 mSv (B), 3.15 mSv
(&) TH B,



*1 = BT B[8FIFACT ODERNSHIZLLTO@EY Th B,

FE1#)%ID/g (n=4) EHEEE

ZAREG) | 2 10 30 60 120 2 10 30 60 120
mi& 365 | 254 | 119 | 064 | 044 | 066 | 035 | 049 | 013 | 0.08
(WY 584 | 225 | 088 | 055 | 039 | 054 | 020 | 012 | 007 | 0.12
fifi 699 | 336 | 166 | 106 | 060 | 037 | 0.11 | 026 | 007 | 0.11
P R 938 | 109 | 113 [ 1406 | 117 | 043 | 055 | 1.32 | 055 | 1.77
EEY 349 | 215 | 084 | 052 | 034 | 073 | 029 | 026 | 009 | 0.08
N 419 | 809 | 101 | 139 | 159 | 073 | 0582 | 043 | 301 | 3.20
) 102 | 600 | 417 | 325 | 247 | 105 | 052 | 044 | 027 | 055
R R 277 | 431 | 179 | 770 | 542 | 061 | 2116 | 21.78 | 3.10 | 8.81
iz 464 | 166 | 053 | 028 | 022 | 055 | 0.16 | 0.11 | 004 | 005
' 184 | 132 | 088 | 138 | 155 | 0.18 | 007 | 007 | 046 | 0.22
e 344 | 145 | 066 | 055 | 027 | 031 | 015 | 0.10 | 024 | 0.04
341 176 | 1.84 | 119 | 084 | 046 | 020 | 0.10 | 0.19 | 031 | 0.1

*2 STREFR ARV CTER X C\5 MIRDOSE ¥ 7 b7 = 7 (Mac Ver.1,
MIRS)ZAWCEHLE, KV 7 b =7 TIIHEICRAWAAEEIL 5Tkg L REX
WD, MISITBUE NEEFINR SR LFEYE ) R 7 F8 e 4 —BAB LT
% ZBARE N 7w 7 (httpi//lunit.aist.go.jp/crm/exposurefactors/) Tix, AARARKA
EEOMRRMITEMT64.0kg, ZMET52.7kg & LTEY . EH % L hif58.3kg & 72 5,
o T, HEKBREOHEIZHWDHAKRE 57kg & WD fEIX, BARARNEHAE
DRFBMEL EDDHTEL, BOBFTFEVETH D Z b, WRREOEREBGKXE)
EEDDLHEICBWTCHERTIOEIZETHY BT W EEZ BN,
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PET 22 A ot i 3 B i 5 e% - FIRF
B Y

: Rk

4 : [BF]IFACT
H

&3 A

[8FJFACT

: FACT-

* & ¢ o o
i
oSk
B
ao

: [BF7 o HFA &2 AV BEIEH
: HM12 %1 7 1 hr | [18F]FACT #E/§i& plE

B, VA NERRERE

1. [8FIFACT &k - REM R
- BB 5 BH 4R BE R (FRATRER] 4y (GEH 30 47)
- & R BH 45 BE R [E11Y 18F &
. *ﬁ iE B# Fﬁ'ﬁ : BRI B mCi
- fit AS HA B : mCi
-7351%3‘1!:%9’%@7;% : % (HPLC Z#71i2 & %)
< B B BB Ci/pmol
- pH : (FRERBRIRIC L B)
cWRY YA K 80: mg

2. A

3. HATIRE - T 4 AR - BEER

27 2 ke Fe i3 ik

THK-762 (M.W.515.6) (1) 5 mg (9.7 pmol) H R RE
DMSO Sigma-Aldrich K 1 mL RV i
Kryptofix 222 (M.W. 376.5) | Merck ik 20 mg (53.1 pmol) B bt
K2COs (M.W.138.2) /K¥SHE | FdAl 864mM | (.. Oélzl.glimol) 18F- YR
K2CO3 (M.W.138.2) /KK | FuitpiZk 05M 10 mL QMA %
Sep-Pak Accell QMA Waters (7 2) 11& RaA F 53
Sep-Pak Plus tC18 Waters (I 38) 2 & (& FHAh
TER=bUN it ABA A 0.7mL 18F B e
TEr=bU BH-{bEF AHA R 3 mL k-
HEHRZAEK KFRIK A AR 20 mL b/ nE
AHRER KIF R B ARG 7 mL TSRS
g)anﬁlll/i’04/1\/leCN=70/30 gggf&? (4 10ml, (2mL) Bk -
TAtIP Oy Me CN=60/35 %;ﬁﬁ/ Hlﬁ%/ff& 1L HPLC ¥Rtk
TH )= g ik 99.5% 20 mL Wt - BEHK
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?;%ff?‘f;’ ‘fm =7u7y—< |25% (I 5) 1.2 mL Z2 LA
5%HKY Y n~2q b 8O/EtOH (i 6) 0.5 mL B RBh A
AL T Wheaton 10 mL 18 Y
Teflon-rubber septum Wheaton - 1 =
BER7 45— (BHEH) | VAT Milex-GV 1A B

‘AL T (BEF) B EBELIHT 15 mL 1 & AL
AERGERABALVC—K | by B -

1) FFEARSH (MW=515.6, 1.93 pmol/ mg) , 5 mg(9.7 pmol) #{E AT 3,
& 2) 0.5 M-KeCO3 /AR 5 mL Tt LIREEA AL L, #KEK 5mL CHiE L, 285 +HI%EY

KaEERETSD (180-%—4 vy MRKOEIRFHI BT 5 BMEEET 251E),

1 3) %k EtOH (99.5%) 5mL T#e- THEMALL, DWW THEHAEEK 5 mL THEVEET,
H4) 20 mM iR OFR, NaHPO4+2H:0 (M.W. 156.0) 7.8g #EHAEEATILIZ (A2

HF—T) ART7 v 745,

OB T0OmL 2D, &7 r=rY A 30mL #MZ T 100 mL (70/30) &3 5,

20 mM NaH2PO4 # 600 mLEY, HPLC#&7 & b=k U/l 350 mL M2 T 950 mL (60/35)
DR AT 5, IYRT 7404 —TKB A8 UBKLBRIZERRET 5,

7 5) EAEANICHBENOIMY L, 7o FABE % CIcEAT 5, HPLC 3Bk Y ' —/S—H 0

ZABEK (30mL) IZ 1mL Z%ML., EHERMHEBROBERSMEILT 5, 7. 0.2 mL %%
BMEOT R —F 7 522N b(a—F Vo WL —F AR RBRDOEICEATS),

7 6) F##&k polyoxyethylene(20) sorbitan monooleate (Fnd 164-15741, 5g) & HAKRBFH -

£/ —inb BEAR (BBERF) 5.

4. BE - GRRBHMERIOMEREE
ME5TEEE#E (Clean room)

Oo0oo0ono

ooao

JEMZEEMHE /LT () NERER, T 7L o —iaB R, Air £ 5 Bar (5 kg/em?)
B He R~/ v7 (B) #—4 v MIEM, R<2KEX 1.2 MPa (12 kg/cm?2)
F—0y XM, 74 EIX0.5MPa (5 kg/em?), HEFE LT 1L, FiE 150 mL/min,
Ay FEAA, BDOUTLET R¥ v %L, &y e BREMET D,

BbT A AT VA EBR, T4~V #z8 (18F-RYay), ©F4E=F—8BIK, ©54
A AT RREHETR.

PC (HIH1EF : Cupid HI#EMH) % #EHh,

HEPCT 4R by 7 LICHD 18F-FACT 74 2 %27 Y w2 L, Cupid ZEBHEH 5,
Cupid v 77 LD 180-Water Supply ZHEE & 5, Target Supply D' 75 A% EITL,
F—y MZEF—Ty bKREWMGET B, (FRNCK—F v NERNOD 80-4—4 > bKOBELHE
BLTHL)

A& (Clean room)

a
a
a

HRA/—FPCEEHL, £ % —7 =1 XBOX DERE A% PC & USB 89 5,
HUB &f, ©7A4AE=4—ER., U740 A TRTREHRT D,

B He AR o~ V7 (B) OREHEHRT D, R <2KEX0.28 MPa (2.8 kg/cm2?) T
HBI L (1.6 kglem? REGIHEHFR),

By MEALVARD, GREBEIZHDH VX 2 L—F—DFEHI 0.08 MPa (0.8 kglem?) 273
S2TWBHZ L 2HERT 5,

HPLC BEBER E o B—R 22 o TV ARY, (/23R L—& BB 0¥k BOX N)

By bEAVB TERO, WA LTy PTRNOBERIZ SV 2B TRE, D TR,
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O

BEAA T (1BR) CEABENEBDOERAY V) VUEMEANTEY M5,

5. HPLC 5780 7 L DFRE

SRS (20mM NaHzPOdMeCN=60/35) % 300 mL UL E

O
RET 5,

O [SFIFACT #f HPLC # 5 & (Inartsil ODS-3, 250 X 10
mm ID) (& R3S 50 mL B4 L3 L CRAET 5, |
JE/I75 9.3 MPa BEIZ 22X, R 7 &EELTEBL,

O [8F]17 vy #EEIGKT 4 RIS HOWIEEER 72BEE

/A,
6. A RYE

[18FIFACT #Ei A R G /ot AT LTVA LD E LTREBLTVS,)

O HA./— I PC ClSFI-FACT &7 v/ 35 A& iEHHT 3,
A & —7 x—ZBOX M AD/DA & DO D#k LED A ATRER
95, (PSD4 2=y hDA =¥ T A ZEHENERZ HRVERCIS
1 7 Z 5O Options ¥ 7 28R, BRIN TV 5 RS-232¢ V) V—24
LFNRA A= F—T ¥ TEED COMBELRER, V V— A4 ANk,
BT T 5% QUIT LTELEL, RKIZA=2—DFEFTRE LT
BEFEITT 5, 0S DHHRICL Y USB 2% 7 ¥ ODEFEFEEET D LHEE N A S—A V2 k=L EN5)

O SEHAO UV REGSOERE AN, &% 400 nm [CRET 5, HPLC R 7 E2{Eghs &, &
#) 3.0 mL/min DOFHT 50 mL LLEFR L CTHERL T L2BMHM L, RICHEEZSBRED 6.0
mL/min|% T LF &4 UVIRIXOFFREE L ThH 5 AUTO ZERO R ¥ L & L TP it 3,
7 v BALIGHET 4 FATE TR FEEE L TRV TIN, _

O Wheaton JLEA 7V (KISAEZR) #2HEL., $#tXHEDHEHAPEEK HICT 7 o ‘/7/*‘*—“1.7.7’
Z b5 () AREHARZ D E D ICIEDAR, IGERFICR LAy, ZhiAaEEInEEIc
Y T3, BORDFLIIC 22G OHT T 8 (BAaES) #RIL. V7 —E5 2 BREEICS
SN B, R DE Y ORIZ 256G (k) DEF (Waste 71 1), 22G £ (BE) DfF2 K (18F-
ToRAFT BT AV FEHEAT A V) i3t Rb THIT TR @HENE R RXKIT AL
HUWIZEDH D),

O Sep-pak tC18 % #5#k EtOH 99.5% 5 mL, R\ CHESMEAK 5 mL THUOEM(L Lk, #
BB T 5,

O Accell QMA iZ 0.5 M K2COs3 /K8 5 mL, ‘/ﬁtb"ﬁﬁ’%* 5 mL 23t U CTREEA A TRCFRRL,
ZERE TR L TR EZN > THrLERBIZEST 5, (HiEER L QMA EFRBEOKE
RS kBq BREER > TV AD THHARZZRLREINT %)

O Waste 71 > (fig% Waste 71 . MiniWaste 71 ./, PSDWaste 71 ) ZEEKR b2 &
E

O HPLCA » ¥ =2 F—N—TEARYPF—— (VAL TN) 12, THEKEKO0.7mL 2 AN
By bT3, AP = VTRID 222G DHT 58 (BERE) 2 VAL TIADE
FTHILY, BEVY SAUTRID 222G DHTF T 8t (BEES) IVALSTADEETHRIV %
7L T,

O AR7uy 7)) P—R—t&RE L2 AN, RVEEXT5, E0OPENBsIka vy 7 HOBEHT

TJIUNNRINVEEBEERETRATA FT5, V- N—HNFEIIM»> TEEBRLY
o £ BT (18F/H2180 [EIL)
o ¥ : 20mg K.222/0.7 mL MeCN & 33 mM K2COs3 (0.2 mL) DRSS
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o 4 : 5 mg THK-762/1 mL DMSO &%
O PSD/4 HOREGBEKRERET S,
o EtOH (99.5%). % 20 mL
o K. %20 mL
o 20 mM NaH2PO4MeCN (7/3)., #) 10 mL

VT RERkER

O EHHZEEKE BtOH 2%+ 5, (ROBEBLHERTS)

O BANCEHAAZA0ML b7 Xar bty lmL 2 Ah, BEiCty M5,
O &ML L7 Sep-Pak tC18 # 3B TR 5,

n—4& Yz /R L—4 [BINEE

O =A_ARL—=FT7F23ZKY IN_A4F80%05 mL &7 AL EE0.2 mL 2 A, EE
iy bT 5, :

O EEEEICABRERAADDOV ) 2 ZHER. 7 A VS —(OBE A TV EEy M5,
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1.

10.

BF BLEDORNEZHKT Lich, AREREBD [Recovery) u s 7 A&ETLIHE, Cupid ©
Recovery 71 7/'5 L% EITT 5,

BF-7 v RA AV BAREBICH(R SN, R Uy —ER—EIC 2T, Cupid DRERRZ v
EH L%, AREBRIORRRZ 2 LKD AT v Ficte,

BF-7 oA Z 0 QMA KBEINH DT, Rl oV —DER—EICZhE, FARZ V%
L., RORT v TiciEte,

He REZHMRL OO NIA T v 7OBREKZ D,

150

100
e B 1-1 (pany )
——— - LmLAnin)
e T5-1.€°C)

a0 ——Event

| DR ataatt | aaieameern ¥ ws.ant

0 10 20) 20 40

HPLC 538 T DICEAT HERN Y PF— "= ZBE I, V—T 5| &RAEN D,

Inject? e HANTL HDT, Cupid ® b FF T ZIZRR LE DT 8% L, Inject % RT
T 5

YWy FEEEED 5 ul o 8% FETT 5, Colleet? b Ry 77 v FNTHDT,
17 B I HPINIEH LED TS, RE U2 Lo EEBRIGT 5,

B 1 RE CEHBONRENED T 50T, UV BRIHEROMIEM L TR BB HT BRI
Collected? [FEV&# L THIEK T+ 3,

NS4 hertsil ODS D 10%450

28
SEEHE 20mM NaH2PO4/MeCN=60/35 0710114 5 ERIO7H

8
—RI3
— UV

| ﬂ
4
2
0
0 2 4 L) 7 9 " 13 15 17 19

HERC T2 SERERELITI. HKELRE D LOMOBNRHDHOT, a7 AL
27 7 A aNOBERREZEBRSBHT 2,
BEE, ARICKSBEIHMERIT S,

BEE : GRPERy bEAAOBEREHL, TE57ZTEET 5,
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8. B THDONE

1. HPLC ##% MeCN IZ# 2, #i# 4.0 mL/min T 100 mL BA L 5 5% ¥ 5,

2. BRFREOREY) P—r— (—FLEZKRL) I MeCN Z AN, He CHLHL Y ¥ ~—HN%
TEHT 5,

3. VIVURVT, BiETA I EOH, KEEFNENFE LS EET 5,

4. BHETHNI, PC LO ML Y R ITERRENTVETF—Z CULERN PR LR A
ERTT 5,

5. avhbu—7— Ky beAREOERLZYS,

6. HeMRr | EMEZOAVTEZBRALS,

Version 3 Feb. 18, 2008

Version 2  Dec. 14, 2007
Version 1  Nov. 13, 2007
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Molecular determinants of amyloid peptide
toxicity in Alzheimer's disease.

Roberto Cappai
Department of Pathology,
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Alzheimer's disease

- Most common cause of dementia

- Described by Alois Alzheimer on Nov 4,1906 at the 37th
Conference of South-West in Tubi

19 patient was Auguste D (see Maurer, Lancet Vol 349,1997)

- admitted Nov 25, 1901 to a Frankfust hospital aged 51

- died April 8,1908

- forgets her name, her husband’s name, the name of common
objects and had a p y towards her
husband)

- autopsy showed deposits around her brain cells, as well as
twisted fiber bands within the cells

Alzheimer’s Disease

Prevalence: 5% of individuals aged 65 years, 20-30% of 85-year olds

With life expectancy increasing across the world, AD poses an
increasing medical and socio-economic problem

Treatment strategies are likely to be most effective if administered early

No method of definitive early diagnosis, or predlcuve whether a person
is likely to develop AD

- Mild cognitive impairment (MCI): 40-60% develop AD

Pathological hallmarks of Alzheimer's disease

Neurofibrillary Tangles

Amyloid Plaque

Intracellutar Extraceliular

Hyperphosphorylated tau AP peptide

Tau protein in Alzheimer’s disease

tau protein

‘l, phosphorylation

P P P P P

l tau protein aggregation

tangle

Amyloid Precursor Protein (APP)

Cheparn el aciic XEER T Caap A -1 )

—~ AB

/ -
DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGWIA  ApB42

DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGW  AB40
\

Y

S AB

|

=47 —




Processing of APP into Ap by the secretases

a = a-secretase, P =f-secretase, y=y-secretase

SAPPo SAPPB ]‘ﬁ
5 fas
Pl o B
acgseoer t‘e'o coe o¢c Mace 049 Msae sevesens
S By e— 7Y —s =t =
Syl Ll 55| KPR ¢, b
0980064 ¢ ed 100y 4 14850
| AICD |AICD
cytoplasm

Inherited AD APP mutations occur at, or are near, the
secretase cleavage sites

p-secretase a-secretase y-secretase

-..TEEISEVKMDAEFRHDSG YEVHHOKLVFFAEDVGSNKGAIIGLMVGGVWIATVIVITLVMLKKK...OH

[} 10

S

eTorsTy L)
fid s 6 ! ] P )

L Flemish Arctic Austrian * London Australian

. Q 5 718

Swedish Dutch MV

French F

|

Florida

Increase AP levels Increase AB42 levels

y-secretase

Cytosol

PS1=p ilin-1; NCT =Ni
APH-1 = anterior pharynx-defective phenotype 1, PEN-2, presenilin enhancer 2

AB is the toxic species

Sporadic AD - increase in AP levels as
disease progresses

High

Medium
[AB]
deposition
Low

0 Mild _ Moderate Severe Profound

Degree of Dementia

Sporadic AD - The AP Balance Sheet

synthesis - clearance load

breakdown ¢
transport ¥
deposition £

AB is a central determinant in AD

| Aizheimer's Disease |

/"1\

Neurodegeneration

[ NPT ] v\| Amyloid |
-AB presenilins
/Jt 7t
Pathogenetic

~ o] -

mutations

Environmental Risk
Factors




AB is neurotoxic to primary cortical neurons

100
75
% viability ,
(MTS assay) S0
25 '
0
6 M 9 M

15 1M

AB42 (uM)

A toxicity - activation of apoptosis in
cultured primary cortical neurons

Annexin-V

vehicle

+ AB40 ( 5pM)

Whits et al Neurobiol Disease 2001

Alzheimer’s disease correlates with soluble AB

Mean levels of AB (ug/g) in frontal cortex

Soluble AB Inscluble A Proportion
(ng/g) (1g/o) soluble (%)
Controls (n=18) 0.013+0.012 3.7+4.1 03
AD (n=18) 0.2430.23* 34.41435.34* 07
Fold increase 18 9

MclLean et. al. Annals Neurol (1999)
- toxic species is a soluble oligomer
- ADDLs (AB-derived diffusible ligands), amylospheroid, AB*56

- dimer to dodecamer (12-mer), 5-15 nm

Ap burden and plaque deposition
PIB binding matches histopathology of Ap
HC______HC __MCl___AD

Braak Stages (1997) A B C

A change in shape/structure produces toxic Ap

toxic A

structural
change

Mechanisms of A toxicity




Modulators of A toxicity
- the role of copper and cell binding

Metals and Alzheimer’s disease

Copper (ug/g)  tron {ug/g) Zinc (ug/g)
Control neuropil (n=5) 4.4 £1.5 189 £56.3 226 +2.8
AD neuropil (n= 9) 19.3 £6.3 388 +94 514 +110
senile plaques 250 +7.8 525 £13.7° 69.0 +18.4"

" P<005 ,

**P<0.08

Loveli et al. (1998) J Neurological Sciences

Zn and Cu precipitate A rapidly and reversibly

Bush et al,, Science. 265, 1484 (1894)
Bush et al,, J. Biol. Chem. 259, 12152 (1994)
Huang et al., J. Biol. Chem. 272, 26464 (1997)

Teto(min) 5 7 )

AR binds copper and generates hydrogen

peroxide
1 cu(in)
0, + 2H*
cu(l)
H,0,

AB neurotoxicity is H,0O, mediated
- inhibition by catalase

The AB:Cu reaction scheme

pAEFRHDSG Y EVHHQKLVFFAEDVGSNKGAIIGLMVGGYWIA

6 10 1314
100 HZOZ?——\
AB

. A T SR

(m;'ﬂgy) 50 E 7 E E E—:yr . E-—lyr —tyr —i

. It Aol Bl Bl B

° - ’ i Redi;:lanl E ’ E : :
Api2 BpM B LM 9uM 15uM 15 M - dopamine tyrosine radical ditymsineAcl;osslinked

+catalase +catalase + catalase - ascorbate

" gltathione Bamham et &/ FASEB J 2004




Testing the role of the histidines in AB toxicity
- alanine substitution mutants

DAEFRADSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVWVIA
DAEFRHDSGYEVAHQKLVFFAEDVGSNKGAIIGLMVGGVWVIA
DAEFRHDSGYEVHAQKLVFFAEDVGSNKGAIIGLMVGGVVIA

Neurotoxicity of AB histidine:alanine mutants

100 W AP 42 (syrithetic)
3 =1 AB42(recombinant)
575 I HBA
2 H13A
= 50 CIH14A
8
*

~N
@

+ catalaée :
DAEFRADSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVWVIA

The H14A substitution mutant is not toxic
(Smith unpublished data)

The role of tyrosine in Ap toxicity

H0,
Catalytic cycling
ap ?——\
1 A ’ 7T ’ 7
e e e
[ /

‘ E ‘ }—tyr o i—tyr— tyr -—’
’f— b [——] [ /
IR T / s ) !

Reductant

tyrosine radical dityrosine crosslinked
Ap

pAEFRHDsG Y EvHHQKLVFFAEDVGSNKGAIIGLMVGGWVIA
6 10 1314

Tyrosine 10 is critical for Ap toxicity

Y10A (15uM)
Y10A (6:M)

A3 + catalase

% Cell Viability

Barnham ef o/ FASEB J 2004

AB Y10A can form oIigo'mers but is not toxic.

Bamham ef of FASEB J 2004

All 1-42 Y10A

Atl142 Y10A

L L N Cu PR I O
e e e e .

. ca N
Spinerap -« - s| |- - ¢ Spinwap - - -+ - . - e Spintrap - -~

sitver stain anti-AR (WO2) anti-dityrosine

Ap toxicity correlates with di-tyrosine

formation
Cu Redox  Di-tyrosine Fibril
Binding  Activity Formation Formation
Toxic Ap
AB (WT) + +
HEA, H13A + +
Non-toxic Ap
Y10A + -
H14A + -




Does the copper:Ap ratio modulate
AP toxicity?

The copper:Ap ratio modulates A toxicity

vehicle®

Ap420

plus catatase @

120
% viability
{MTS assay)
40 ;
o . ler . :
0:1 0.1:1 1:1 10:1
Cu : AB ratio
Smith et al JBC 2006 * p<0.05

How does the copper:Ap ratio
modulate A toxicity?

- effects on AB aggregation

sps

Native

The copper:AB ratio modulates AB aggregation

ao,q%’au,-,/g.&

COPARLAZ (s f ratio

(Smith 2007)

Are Cu induced aggregates on the
amyloid forming pathway?

Light scatter 504

The copper:AB ratio affects AB amyloid
formation

Cuinduced
amyloid equimolar aggregates 120

300

—e—
a

6o Relative ThT
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Are Cu induced aggregates on the
amyloid forming pathway?

- ahility to seeding amyloid formation

Lag-dependent amyloid fibril growth
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(3) Association of
protofilaments into
mature amyloid fibrils.
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Seeding abolishes the lag phase

Seeding the reaction with preformed amyloid material results in the
loss of the lag phase.
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Cu induced aggregates are off
the amyloid pathway
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The AB:Cu aggregate has no seeding activity. (Smith 2007)

Supra-stoichiometric Cu:Ap ratio remains
amyloid negative for a long time
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Long term growth of 10uM AB42 at Cu(ll) : peptide molar ratio of 2.5:1

Dityrosine generation is dependent upon Cu
aggregate formation
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« Equimolar Cu:A ratio and above leads to increased levels of dityrosine.




Dityrosine formation is a consequence of
oligomer formation and does not drive
aggregate formation
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Model of Cu?* induced AB aggregation
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The copper:Ap ratio modulates Af aggregation
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Differential recognition of Cu-induced
AB-aggregates by PIB and ThT
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Mechanisms of Ap toxicity
- role of cell binding

A toxicity correlates with cell membrane binding
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AB toxicity correlates with cell membrane
binding and di-tyrosine formation
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L-handed vs D-handed

D-handed

L-handed

- Stereoisomers only bind to their homologous counterpart

- D-handed A should not bind to a protein Ap receptor

D-handed AB42 is not toxic
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D-handed AB42 does not inhibit LTP

Vehicle 134.5+/-4.2
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D-handed Ap42 generates dityrosine
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D-AB binds to primary corticél neurons

L- FITC-Ap42 D- FITC-AB42

L- AB and D-Ap bind to synthetic
phosphotidylserine lipids
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Annexin V inhibits L-AB, but not D-AB,

cell binding
10
3 s 0 L-Ape2
- .
8 T l D-Apa2
"= L-Ap D-AB
2 6 :
73
Es 4
3g
=~ 2
g
e *
O T T
0 0 80 80
Annexin V {(nM})

L-Ap toxicity is inhibited by Annexin V
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AB toxicity correlates with Annexin V
inhibitable cell binding

Cu Redox Fibri} Oi-tyrosine Cell Annexin V
binding Active F F Binding Inhibi
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Summary

* The Af toxic species correlates with a soluble cross-linked oligomer,
with di-tyrosine crosslinked Ap as a likely candidate.

* AB's neurotoxic and anti-LTP activity is mediated via a stereospecific
cell binding interaction.

» Af's neurotoxic activity is inhibited by Annexin V, presumably via
inhibition of AB:phosphotidylserine binding.
Ap oligomers, per se, do not necessarily correlate with toxicity

Cell binding, per se, does not necessarily correlate with toxicity

Current working model of A toxicity

» Zn-induced oligomerization leads to amyloid fibrils (plaques) in Zn-
enriched areas (Bush)

» Cu-induced dimers are linked initially by histidine cross-bridges,
accelerated in the presence of PS, and also induces B-sheet soluble
species (Tew 2008), with higher affinity for lipid (Lau 2005, Hung
2008),only partially penetrating lipid bilayer (Lau 2007)

« Cu:peptide ratio is important tat sub-equimolar form amyloid fibrils; at
supra-equimolar soluble oligomers form first then with dityrosine cross-
linkages (Smith 2007)

» Toxicity correlates with metal-induced dimers and trimers, blocked by
annexin-V, specific for L-handed forms interacting with PS (Ciccotosto
2008)

Does interfering with Ap: metal interactions
have therapeutic value?

Interfering with A metal interactions via
Metal Protein Attenuating Compounds
(MPACs).

CLIOQUINOL (iodochlorhydroxyquin, S-chloro-7-iodo-8-hydroxyquinoline, CQ)
- USP drug used an oral antiamebic antibiotic
- Chelates Zn2* and Cu?*

(]}
- Crosses the blood brain barrier

Clioquinol inhibits AB toxicity
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