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uptake of S Bmeriven by

the intestinal mucosa, Most I

DCs
1

Woas

within
a comsequence of impaired bacterial sam-

FCr R

phag by DCs, v ord “ive displayed
enhunced suseeptibitiny 1o S0 rophinprds
miection. Thus, they succumbed within 6
days of oral adoumsiration of 1 < 10" bacte-
ificantly higher bac-

and displaved s
I tonds in their organs, compared with

e
the relative reststance of their cx or /97
and wild-type counterparts (Fig, 4, ¢ and
D). Defaved pathogen uptake by DCs from
the Tumen and the lamina propria may thus
form the mechamstic foundation for the
mpaired antibacterial defense in CX,CR-
deficient mice.

We have demonstrated an extensive intes-
tinal DC network that serves as a gateway for
the uptake and fransport of the intestinal
microbiot, We have ddentified and charace-
terized CX,CRI-posittve lamina propria
DCs, o major component of this system,
which are capable of aking up bacteria by

way of transepithelial dendntes in order

provide defense against pathogenic micro-
orzanisms, CX,CRD deficiency results ina
detect of famma propria DCs that wnpairs the
sampling of bacteria from the intestinal
lumen and impedes their ability to ke up
invasive pathogens in vico., The i

trinsic

funcuonal programs and subspeciiications of

CX,CRi-positive and -negative DCs in
mucosal mnate and adaptive immune
responses will need w be further defined.
Nevertheless, CN CRIE-dependent regulation
of DUs appears to provide a central mecha-
nism for the control of the mucosal detense
against entero-invasive bactena

I'he mreracuon of DCs with the mesunal
microbiota by the way of CX,CR 1 -dependent
ansepithelal dendrites could activaie an
innate bnmune pathway that protects the
mucesid fom pathogenie bacteria, The for-
mation of these dendriies may be linked to
the immatere phenotvpe of lamina propria
DCs and associated with their phagocyiic
function. Their use thus constitutes 4 mech-
amisnt by which DCs could take up intestinal
antigens, wineh is distinet Irom previeusly
estabhished svsiems mvolving A cells, We
propose that the CXLCRI-dependent and the
Mocell dependent systems could thus be
associated with specific DC subsets, It will
be mmportant o determine whether such
networks operate svaergistically as redun-
dant systems or i they have distinet Rine-
thons an the recognition of commensal and
pathogenie bacteria Luminal samipling by
CNLCR -positive DCs occurs by glebular
structures lormed at the end of transépithe-
Hal dendntes, which could serve as luminal
sensors for the mucosal immune system to
conbineally monitor intestunal content. Char-
acterization ol the surtace components that
tacilitate antigen upteke through this spe-
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cialized cellular compantment may aid in
developing sirategies to prevent bacterial
and viral pathogens from co-opting this route
during nfection. Furthermore, targeting of
atigens w0 transepithelial dendrites could
be used to directly engage the funet
mtestinal CX,CR {-positive DCs in vaccine
development
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Anticonvulsant Medications
Extend Worm Life-Span

Kimberley Evason, Cheng Huang, Idella Yamben,
Douglas F. Covey, Kerry Kornfeld*

Genetic studies have elucidated mechanisms that regulate aging, but there has
been little progress in identifying drugs that delay aging. Here, we report that
ethosuximide, trimethadione, and 3,3-diethyl-2-pyrrolidinone increase mean
and maximum life-span of Caencrhabditis elegans and delay age-related
declines of physiological processes, indicating that these compounds retard
the aging process. These compounds, two of which are approved for human
use, are anticonvulsants that modulate neural activity. These compounds also
regulated neuromuscular activity in nematodes. These findings suggest that
the life-span-extending activity of these compounds is related to the
anticonvulsant activity and implicate neural activity in the regulation of aging.

Aging is characterized by widespread degen-
erative changes. Although treatments for

aging would be desirable, the development
ofsuch treatments is challenging. Approaches
based on rattonal design require information
about the aging prog but Intle information
ts currently available, Approaches based on
random screens of potential treatments require
relevant and feasible assays of aging, but the
time and effort necessary 1o measure
substantial obstacles.

To address these challenges, we cxploired
the C. elegany model system. These animals
age rapidly, and many processes are con-
served between nematodes and vertebrates,
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including aspects of the agh
wdentify  compounds that del:

,
1@ proeess (/). To

we

assayed 19 drugs from a varieiy of functional
or structurad classes that have known effects
on himan physiology (7). We reasoned that
such compounds might have an undiscovered
cffect on aging. For cach drug. hermapliro-
cultured three different
concentrations [rom betore fermhy
death, and the adult lite-span {fourth larval
(143 stage to death] of about 30 animals was
measured. To focus on aging. we exeluded
dead worms that displaved internally hatched
progeny, an extrided gonad. or desiceation
due to crawling oft the agar,

Ethosuximide had the greatest effect on
adult fife-span, extending mean adult lite
span from 16.7 1o 19.6 days (17% increase)
(Fig. 1B ané Table 1) A dose-response anaul-
vsis revealed that worms cultured with external
concentrations of 2 and < mg/ml ethosuxi

dites were

n unhl
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nide displaved the largest exiensions of
mean lite-span: lower concentrations caused
smaller extensions, whereas higher concen-
trations caused toxicity and reduced life-span
(13). This effect was temperature sensitive;
cthosuximide extended mean hfe-span by 35%,
at 13700 17 a 2000, and insignificantly at
50 (3.

Ethosuximide s a small heterocvelic ring
compound that prevents absence scizures in
humans and has been a preferred drug for
treating this disorder since s introduction in
the 19505 (4. 3) (Fig. 1AL An important
question is whether the anticonvulsant activ-
ity in humans and the life-span extension
activity noworms have 2 similar mechamsm.
I this 15 the case, then other drugs with
similar structures and antconvulsant activity
might also affect life-span. Trimethadione
and 3 3-diethyl-2-pyrrohdinone (DEABL)
have anticonvulsant activity and  structures
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st 1o that of ethosusimide 4, oy (Fie
LAY Trimethadione 1s approved for human
use and the treatment of absence scizures.
DEABL is not used to treat humans, Both

compounds caused sigmticant extensions of

mein and maximum lte-span (Fie. 1, C and
D, and Table 1) Trimethadione cansed the
largest extension of mean (47%) and maxi-
mum (37%) life-span of the three compounds.
Succinimide. similar in structure but lacking
i anticonvulsant activity 1 vertebrates, did
not extend life-span (Fig. TA and Table 1)
These findings suggest that ethosuxmide,
trimethadione, and DEABL may extend life-
spun by a similar mechamsm that may be
related to the mechanism of anticonvulsant
activity,

For the treamment of seizures. the thera-
peutic range of ethosuximide in humans is -0
to 100 pe/ml (3). Worms cubtured with an
external concentration o’ 2 mg/ml ethosuxi-

o]
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made had an intemal concentration @ =SD) ot
30.5 = 222 we/ml This value is near the
therapeutic range, suggesting that the ani-
convulsants may have simifar tergets m
worms and humans,

F'o determine the developmental stawe a
which the drugs function o extend frfe-span,
wrimethadione was admuimstered fiom ferl-
zation until the L4 stage or from the L4 stage
until death, Exposure to trimethadione only
during embryonic and larval development had
no effect on life-span. In contrast, exposure to
trimethadione only durmg adulthoed caused o
significant extension of mean lite-span (24%)
(Fig. 1D and Table 1)

To determime whether these drugs delay

age-related declimes of physiological pro-
cesses, we amtlyzed sell=fentile reproduction.
body movement, and pharyogeal pumping, The
deciines of pharyvongeal pumping and body
movement are positively correlated with each

CH, Fig. 1. Anticonvul

/ \ sants extend adult

CH, c worm  life-span. (A)
| Compounds. (B 1o
N

M} Hermaphrodite

H survival of [(B) to
J ()] wild type (WT)
(E} eat-2({ad465)
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(C) daf-16{mu86),
{H) osm-3{p802),
(1) tax-4(p678),
{J)) unc-37{e928),
(K} unc-64{eld4s),
{L) aex-3{ad4is§),
and {M) daf-2{ei370).
Worms were ex
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meathadione from fer-
tilization until death
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The
selt-rertle reproduction is not correlated with

other and with hife-span (7)

fife-span, saggesting that this age-related
chunge s regulated independentiy (73, Treat-
roenis with ethosuxinude and or trimetha-
drone sigmifrcantly extended the span of time
that animals displayed fast body movement,
tust pharvingeal pumping, and any pharyngeal
pumping (Fig. 2. B to I and F). Neither com-
pound simittcant]ly extended the span of tme
that ammals displayed self-ferule reproduc-
ton ik 20 A and F). These measurements

dechine of

Fuble 1) although the percentage change
caused by trimethadione was less than that in
wild-tvpe animals (470, These results indi-
cate that part of the anticonvulsant action i
independent of daf-in. Part of the anti-
convulsant action may require duf-i6. How-
ever, the reduced effect of wimethadione is
consistent with other possibilities, such as
deleterious consequences of combining a
mutation and a drug that both cause pleo-
trapic effects (13).

Life-span extension is eaused by loss-
of-function mutations of genes important

for the funcuion of sensory neurns (o3 and
-4}, for neurotransmission (o= 3/, -6,
and aex-3i and Tor transmission ol the
insulin-like signal {daf2) (7204, 151 (Table
1. Ethosuxinide and'or timethadione sie-
atficantly increased the lile-span of aom-3,
tax-4, une-31 . nine-64, aex-3. and daf2 loss
of-function mutnts from § to 6% (g 1, H
to M, and Table 1), These results indicate
that part of the anticonvulsant action may be
different than the action of these musations.
The effects of ethesuximide and/or trimetha-
dione were only partially additive with several

can be wsed w define stages of aging (7). Both
compounds extended Stage [, the postrepro-
ductive peniod charactenized by vigorous ac-
vty (Fig. 2E) Trinethadione aise extended
Stage IV, the terminal phase characterized
by mimmal activity. These findings mdicate
that ethostximide and trimethadione delay the

Table 1. Mean and maximum life-spans. Mast strains were fad live £ coli OPSQ and cultured at
20°C. Exceptions were wild-type strain N2 cultured at 15°C (WT, 15°C), N2 fad live 8 subtilis (W,
. subtilis), and N2 fed UV-killed OPSO (WT, UV/E. coli). External drug concentrations are shown in
milligrams per milliliter for ethosuximide {ETH), trimethadione {TR!). and succinimide (SUC). (4/0)
and {074} indicate culture with drug from fertilization to L4 and L4 to death, respectively
Genotypes with no drug treaiment are comparad with line 1. and differences were not analyzed
for statistical significance. Otharwise, comparisons are to the same genotype with no drug
treatment. For these comparisons in the columns showing life-spans, numbers with no asterisks
are not significant {P - 0.05); =, P = 0.05; **, £ < 0.005; ***, P < 0.0001. Maximum adult life-span is
the mean life-span of the 10% of the population that had the longest life-spans. N, number of
hermaphrodites analyzed, with number of independent experiments in parentheses. N.D., not

QIME process,

Several genetie and environmental manip-
alattons can extend O efegans life-span, To
investigate the relutionships hetween the ant-
convulsants and these regulators of aging,

we examined the effect of combining two  determined.
rreatments, Worms cultured on nonpathegenic
ABacillus suhalic or ultiviolet (UV b immadiated Meaan % Change Maximum % Change in
£ cofi display an extended life-span (8. 93, Cenotype Drug iifevsplan L i.n mean life-span 2 nTa:-cimum N
Tamethadione extended the life-span of worms b (‘J‘:’}fs} lites<sponi SD (days) life-span
cultured on B suhriliv and UVeirradisted iy None 167 + 3.7 233+ 17 ‘ ‘.3-%6(.19)
£ coli (Table 1), indicating that the primary ETH(2) 189 = 60" +13 289 & 1y 124 479(19)
mechanism of the anticonvulsant life-span ETH(4) 19.6 = 537" =17 28.5 & 1.8%** 22 458{10)
extension is not @ reduction of bucterial TRI(4) 245 - Bars +47 36522 +57 482(9)
mblg mere o miiee G2
Nutrient bmtation extends life-span and CARTTSY A, . .5 T - -
cin be caused by a mutation ot the eat-2 gene SDE:\.?;)(Z) eléfs) zg 11 3;5 ) 1; 4? E:i‘(:;
that is impertant for pharvongeal pumping Wt 15°C None 236+ 5.3 + 41 329 ¢27 47 116(2)
(/. 1o, 11, Trimethadione sigmilicantly ex- ETH(4) 3198200~ i35 452 1 24" -37 93(.2-]
tended the life-span of -2 mutants (42%)  WT. B subtilis None 19.5 + 5.4 £17 288 : 15 +24 108(2)
(Fig JE und Table 1w indicatine tha: the ) ~ TRI() 2711 66Tt -39 38.2 0 180 +33 115(2)
W R e N A WT, UV/E coli  None 20.0 - 6.3 +20 304 =23 30 51(2)
primary }m...;ltun..\,m 01 il._uap-.m L.\.h.:].‘-lol.l s - ETH(4) 2258 ¢ 48" 14 298« 14 5 45(2)
not nutrient limitation. Furthermore, wild- TRI(4) 281 - 0% L4 373 07 23 1‘112}
type animals treated with ethosuximide or  gafi16 (m26)  Mone 144+ 33 -14 200 + 1.0 e o1 123(3)
tmimethadione were not nutrient linvited, be- ETH(2) 167 °¢ 0™ +16 21.3 & 0.8"” 7 119(3)
e they displaved normal pharvngeal pump- TRI(2) 167 & 3284 +16 220+ 00 (ND) 10 58(1)
ing. food ingestion. and body morphologs daf-16 (mu86) MNone 14.4 2 32 ~14 19.6 = 0.9“ -16 11?[?.?
(they dud not appear thin or starved), and [hL‘}'. Fr;il-(i-;(][)-l;) 1’53 .3;55,- ;1 ii; . ?; ,';_8 12;{';)'
produced an approximately normal number of daf-2 (e1370)  None 346 ¢ 10.9 107 536+ S0 +126 142(3)
progeny (3). ETH{4) 394 1.5 +14 568 + 29" +8 118(3)
An insulin-like signaling pathway regu- TRI{4) 376 & BS5” -9 500t 3.5 -5 50(1)
lates €. elegany life-span. This pathway  wnc-31 (928} None 228 - 84 =37 36233 +55 56(3)
requires the function of sensory neurons that EZT{I.{S} ;;; “S”lj:. ‘ g? ;;; ; E-j"' .2'1 g‘;(?l
thiry meidine i]‘IL‘ _rulc;!_sc f’f an m.«'u%'.:?-[ll-:c unc-64 (e246) None 226+ 10.7 35 228+ 33 .84 22:{,%_1;
lgand, the def2 insulin-like erowth factor ETH(2) 244+ 10.7* 4 437 - 26" " 160(3)
(GFY receptor gene, and a signal transduc- TRI{4) 281 = 10.2**" 24 433+ 29 +1 245(2)
tnon cascade that regulates the duf~/a aex-3 (ad418) None 193 - 5.3 16 29.1: 258 +25 209(4)
forkhead transcription factor gene. Loss-of- ETH(4) 218 - 68" +13 344 £ 21%%* #18 236(4)
function dat-fo mutations reduce life-span ised Lo TR«IM 2,6:'0 g £33 e .I,‘Q-M 18 it
and suppress the life-span extensions caused 0P %l ﬁ;’[?ﬁ) g;l . 32 b f i? 2:; ;i 35 W:fﬂi
by muteiions i upstream signaling pathway 50 3 0802)  Nome 202 + 66 21 320040 38 1&;{&3
genes such as daf~2 (12, Treatment with ETH(2) 220 7 -9 340 - 36 6 131(3)
cthosuximide or trimethadione significantly TRI(4) 236 ¢ 54" 117 327+ 30 w2 301}
entended the Dle-span of two loss-ofifunction  eaf-2 {ad465)  None 201 63 P20 31430 +35 192(4)
mutants, das- {6265 (16%) and dai- TRI{ 288 = 1007 re 4.2 0 7.3 +30 65(1)

{OimieSe) (11 o 21%) (Fig. 1, F and G. and “Concentrations of 0.5, 5, or 10 mg/ml succinimide also did not significantly increase mean life-span
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mutations, notably dug-

Thus, of the

s

Fig. 2. Anticonvulsants
delay age-related de-
clines of physiclogical
processes. Wild-type
hermaphrodites were
cultured with no drug
(WT), 2 mg/ml etho-
suximide {+ETH], or 4

wne-0d and osm-3.
activity of the anticonvul-
be simular to the effects of these
wveral of which atiect neurs

tion. However, an absence of full additviey
is also consistent with other possibilities i £5).
atfect the nearal acrivity
o determme whether

)

>

Selit-fertile

REPORTS

drugs have a similar g

ALV mne

s

ehay ;
ted by FISN neu
that innervate the vulbval muscles (7o, 7
Wild-tvpe hermaphi
matured 1o a

development. Trimethadone and

s Jay egus

[RITHE

le caused wild-type rodites w

r:n:n“/,:::F.rr.;.“:r._J~
often the 1- to 7-cell si
contrel drug, succ
g 3C) A delay in egg tayi

es of developms

ze (Fig. 30).

nude, did not stime

Fast Body Movement (%,

mg/ml trimethadione
[ TRI). Wa rmeasured
the time from L4 to the
cessation of self-fertile
progeny procuction
(A), to the cessation
of fast bedy mave-
ment (B), to the cessa-
tion of fast pharyngeal
pumping (=25 contrac-
tions per 10 s) {C), and
ta the cessation of all
pharyngeal pumping
(=1 contraction per
10 5) (D). (E) Stages |

can result noan
phenotype char
illy.

\pprox:

wild-type phrodites displayed
phenotvpe during their Iifeume: ethosuximude
and trimethadione re
vely (Fig. 3A). To inve
whether the anticonvulsants act presynap-

v oon the HSN neurons or postsynapi-
catly on the valval muscles. we
mutant that lacks HSNs

ced this to 2.

Fast Pharyngeal )
Pumping (°s)

Pharyngeal Pumping (%)

s

ihvzed an

esult of a

aoug

nls (o

w1V B At mean carlier stages of development (Fig. 3Dy, m-
mﬂ_m.?hr._m ‘_‘Mvaa.,:.- TR Rl [ T dicating that the vulval muscles are not suf-
M_m‘m,ﬂ w._.uw_h‘ _r_on...mﬂ_mﬂﬂ o 5 10 Day '3 20 5 "Mr._r__: and the HSN neurons are necess
span, the mean pha- for the anticonvudsant to stmulate cgg lay:
ryngeal pumping span, F Mean Span (Days) This res is consistent with the model that
and the mean life- Scll-fertile Fast body Fast pharyngeal  Pharyngeal the _.__.:..... acts ?,u.’u.:.::,_r.:.
span, _‘mp._ﬁ_mn..n__.mmgz. ?w Drug reproductive movement pumping pumping N Tisabment Witk athosisiiaii: of
MBI e R 1) Hm aq M H . ?m ur dione caused wild-type hermaphrodites
an E.w %E. 7 (A) to iy Ma‘. - 0.1 5275 S 49 2 display hyperscuve motlity, indicati
(D). Stars indicate P +TRI 52213 0.0 627 54351 6 play nyf : :
values compared with these r__.:m/.“:“_z::?_n nearomuscular activin
no drug (Table 1). 3B). To analvee s phenotvpe, we
A 104 B 45, C 107 Fig. 3. _p::.....mu..ﬂcc_m::r.. stimulate neuro-
| - 0. * %k 0.8 ) muscular activity (A) The percent of dead
T hermaphrodites that displayed internally
81 o 351 hatched progeny (Egl} with no drug (WT), 2
1 3 04 3.%3_ ethosuximide H.mj..a. or 4 mg/ml
e z * trimethadione {+TRI) (n > 150). (B) Motility
£ = 257 of wild-type young adult hermaphrodites with
=) o0l T no drug {n = 13), 2 mg/ml ethosuximide (7
i 2 1 8). 4 mg/ml trimethadione {n = 14). Stars
1 F1s indicate # values compared to no drug {Table
3 @ 10 1). {(C and D) The developmental stage of
‘.L =) } embryes at the time of egg laying. {C) Wild-
k.J ) } type young adult hermaphrodites treated with
) e 0 TR no drug (n = 107}, 2 mg/m! ethosuximide
L LR L Ll 92, 4 :‘mm\f: :wﬁi:mm:o:m {n = 118), or 2
mg/mt succinimide (+SUC) (n = 44). (D) egl-
D s 1{n487) young adult hermaphrodites treated
; with no drug (n = 37) or 2 mg/ml ethosuximide
0.71 (n = 41). (E) A time course of paralysis induced
% o5 _ by aldicarb in wild-type young adult hermaph-
g a2 rodites treated with no drug (n = 99) or 4 mg/
E 0.91 g ml trimethadione {n -~ 99).
2 / y g ©01
o U&7 bt
E i
L=} - o A0
= 0.3 / m.... a0 /
0.2+ o
i - B r/-/d!
N\
comma 3-%0id L1 0 e ey ey
da’ g 0 30 60 90 120 130 180 210 240
Stage of embryo at egg laying Time (minutes)
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examined sensibivity o the acetvlehobins
esterase inhibitor aldicarb. Aldicarb causes
paralysis of body movement resulting from
the accumulation of acetvicholme at the
reuromuscuiar junction £48) Mutations that
reduce SYNApie [RNMSmIssion cause resistuncy
o aldicarb (480, In centrast, mutations that
stimulate ssnaptic transpission cause hyper-
sensitivity to aldicarb-mediated paralyvsis (7¢).
I'nimethadione treatment of wild-type animals
caused hypersensinvity 1o aldicarb-medinted
paralysts (Fig. 3E), The control drug. sucem-
imide, did not cause hyperactive motility or
aldicarh hypersensitivity (51 These results
indicate the anticonvaisants stimulate svnaptic
transaussion i the neuremusculiar svstem that
controls body movement,

Frhosuximude and trimethadione effec-
tively treat absence setzures i humans by

regulatimg neural activity. A likely target of

cthosuximide s T-type calcium channels.
although 1t is possible that these compounds
act en multiple targets (20 22). These anu-
convulsants aiso affected nearal acuvity in
nematodes, and the anticonvulsant and the
lite-span extension effects of the compounds
may act through similar mechanisms. The
Nidings presented here are consistent with
the model that the effect on neural activity
causes the life-span extension, although they
do not exclude the possibility that the drugs
altect neural activity and aging by different
mechanisms. Furthennore, the interactions
with the insulim-signaling mutants sug
the mtriguing possibility that neural activity
regulates aging by both Juf-fa-dependent

and dof o ndependent mechamsms,
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Self-Propagating, Molecular-Level
Polymorphism in Alzheimer’s
B-Amyloid Fibrils

Aneta T. Petkova,’ Richard D. Leapman,? Zhihong Guo,?
Wai-Ming Yau,' Mark P. Mattson,” Robert Tycko'*

Amyloid fibrils commaonly exhibit multiple distinct morphologies in electron
microscope and atomic force microscope images, often within a single image
field. By using electron microscopy and solid-state nuclear magnetic
resonance measurements on fibrils formed by the 40-residus {3-amyloid
peptide of Alzheimer's disease (Aj, ,,). we show that different fibril
morphologies have different underlying molecular structures, that the
predominant structure can be controlled by subtle variations in fibril growth
conditions, and that both morphology and molecular structure are seli-

propagating when fibrils grow from preformed seeds. Different AJ}

fibril

1-40

morphologies also have significantly different toxicities in neuronal cell
cultures. These results have implications for the mechanism of amyloid
formation, the phenomenan of strains in prion diseases, the role of amyloid
fibrils in amyloid diseases, and the development of amyloid-based nano-

materials.

Amylond fibrils are self~assernbled filamen-
tous apgregates tormed by pepudes and
proteins with diverse amine acid sequences
7). Current interest i amyloid fibrils arses
from their involvement in Alzbeimer’s dis-
case (AD). type 2 diabetes, prion diseases,
and other protein nusfoldi
and from busic questions abeut the ioter-
actions that stabilize amvloid structures and
the mechanisms by which they form (3
Recent experiments addinonally suggest tha
amyloid structures may be a basis for one-
dimensional nanomaterials with possible
technological appheations (4, 3).

In transimission electron microscope (TEM)
and atomie foree microscope (AFM) images,

a2 disorders (2)
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amylowd fibrils commonly exhibit muliple
unct morphologies, often described as twisted
or parallel assemblies of finer protofilaments
(A 81 Two explanacons for amylowd polyvior-
phism are possible: 1) distinet morphelogies
result trom distinet mades of lateral associa-
tion of protolilments without signilicant vari-
atens inmoleculir structure (73 or (i) distinet
morphalogies result from significant vanations
i molecular structure at the prototilament ley

el Here, we report electron microscopy and
solid-state nuckear magnetic resenance (NMR)
data on amyloid fibrils formed by the 40-
residue f-amyioid peptide assoctated with AD
(A, ) that support the second possibility
ad reveal specific molecular-level structural
difterences between ditferent fibril morpholo-
cies, The predominant morphology and molecu-
lar structure are sensitive w subtie dilterences in

rowth conditions i de neve preparations
{ar lixed pll wmperatwie, buffer compositon,
and peptide concentration), but both morpholo
gy and molecular siructure are selt-propagating
in seeded preparations. Different AR, . fibril
morphologies also exinbit significandy ditferen

toxicities in neuronal cell cultures.
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