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Inherited amino acid substitutions at position 21, 22,
or 23 of amyloid B (AB) lead to presenile dementia or
stroke. Insulin-degrading enzyme (IDE) can hydrolyze
Ap wild type, yet whether IDE is capable of degrading
ApB bearing pathogenic substitutions is not known. We
studied the degradation of all of the published Ag ge-
netic variants by recombinant rat IDE (rIDE). Mono-
meric Af wild type, Flemish (A21G), Italian (E22K), and
Iowa (D23N) variants were readily degraded by rIDE
with a similar efficiency. However, proteolysis of Af
Dutch (E22Q) and Arctic (E22G) was significantly lower
as compared with AS wild type and the rest of the mu-
tant peptides. In the case of AS Dutch, inefficient prote-
olvsis was related to a high content of 8 structure as
assessed by circular dichroism. All of the Ag variants
were cleaved at Glu®-Phe* and Phe*.Arg® in addition to
the previously described major sites within positions
13-15 and 18-21. SDS-stable Af dimers were highly re-
sistant to proteolysis by rIDE regardless of the variant,
suggesting that IDE recognizes a conformation that is
available for interaction only in monomeric Ap. These
results raise the possibility that upregulation of IDE
may promote the clearance of soluble A in hereditary
forms of Ap diseases.

The accumulation of amyloid 8 peptide (AB}! in the brain is
a central process in a number of human neurodegenerative
disorders that may be grouped as “amyloid g8 diseases” (1), In
Alzheimer's disease, Af is mainly found within senile plaques
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Neurachemistry Award (to E. M. C ., and National Institutes of Health
Grants A(310491, AG08721, and NS38777. The costs of publication of
this article were defrayed :n part by the payment of page charges. This
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rebral hemorrhage with amyloidosis, Dutch type.
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in the neurophil and vascular lesions, whereas in sporadic and
hereditary amyloid angiopathies, AB deposits are mainly asso-
ciated with cortical and leptomeningeal vessels leading to
stroke or multi-infarct dementia. To a lesser extent, cerebral
AR deposits are also present in normal aging (2). Autosomal
dominant mutations in the amyvloid B precursor protein (AS
PP: gene result in amino acid substitutions at position 21, 22,
or 23 of AB sequence. Aithough these A3 variants present with
a primarily vascular deposition, they translate into different
clinical phenotypes In this regard. A Arctic (E22G) and AB
lowa (D23N) are characterized by presenile dementia and A
Flemish (A21G) is associated with early onset dementia and
cerebral hemorrhage. wherveas A Duteh (E22Q: and Ag Italian
{E22K) variants have a predominant vascular phenotype char-
acterized by massive strokes t3—7). The underlying mechanism
of aggregation and deposition in vivo may be strongly influ-
enced by the type of amino acid substitution as well as the
location of mutations in the AB peptide. In vitro studies have
shown that A E228 and Ap D23N form typical amyloid fibrils
at a higher rate than wild-type AB and that AB E22G assem-
bles into unique protofibrils that may be toxic to neurons (3,
8-10). In the case of AB A21G, overproduction of the peptide
may contribute as a pathogenic mechanism (11, 12). Regarding
Ap E22K, deposition seems not to be related with fibril forma-
tion rate, and yet this variant may be toxic to human cerebro-
vascular smooth muscle cells in culture (6, 13). In addition to
the intrinsic aggregation properties of AB and its genetic vari-
ants or the rate of their production, recent studies (14, 15 in
animal models have suggested that a defective clearance may
influence the progressive accumulation of AB in the neurophil
and cerebral vessels. Among the mechanisms that remove AS
peptides from the brain. degradation by several proteases in-
cluding neprilysin. endothelin-converting enzyme. and insulin
degrading enzyme (IDEi is now being considered as an impor-
tant component of the AB clearance process (16, 17, reviewed in
Refs. 18 and 19 IDE is a highly conserved thiol metallopro-
tease with ubiquitous expression including the brain (20-22),
Regarding its phvsiological role, IDE has been implicated in
cellular growth and differentiation, modulation of proteasomal
activity, and steroid signaimg (23, reviewed in Ref. 24 In
addition tu insulin for which the protease has a K, in the low
nanomolar range, LDE 1s known to degrade several peptides
capable of forming amyloid fibrils tn vitro and in vivo including
glucagon, amylin, atral natriuretic peptide, calcitonin. and A
(25, 26, reviewed in Ref. 27). Studies using rat and human
brain tissue homogenates, IDE-transfected cell lines, and pri-
mary neuronal cultures have supported a role of IDE in Af
degradation in vivo (28-31). Moreover, IDE has been shown to

23221

Nyd

2102 ‘8 yssep uo ysanb Ag 6o ogi mmm Wol) papeojumoq



wa 12 3 4 8

110

lins
|
rIDE S b
Insulin S S
PMSFLea/Pep - - . +« -
Phen/EDTA ..
oot Characterization uf:n ombumnf rat 11)1; S
PAGE usu‘ ("mv”w;«\w Flve srairang a7 t e}
Ling U trotr proccdin i P PR | AT
fiivie o1 sound o NI e s reovt VO
imvidazole Joeluareawinh BN MmN ot 0 e S W e e of
ritied plDE using BO2 pobvelonal antisero o Loyt molorador oo

sin mu daltons Panel B, SDR.PAGE
h 1

Dinsulin degradation by rIDE st
inhibitors as indicated

no Phosphorbae T ahd
e presence or abseice of
‘\Tni:meie'x s was aeed at o
L i-phonantreline

protect cultured neurons from Ag texicity. iwlicating rhat the
Al fragments generated by IDE are not themseives toxic to
. Regarding the state of A3 oligemerization and 1DE
specificity. it has been proposed that 1DE iz able te degrade
erfiicienty monomernie A as oppused to cugomeric A species
that arve thought to be more 1oxic W newrons or voscular eelis
than typical amyviod fibrils (33 However, whether 1DE
capable of degrading Ag bearing pathugenic amino acid substi-
tutions and how these changes may affect specifiaity is not
known. The uim of vur work was to study the degradation of A8
zenetic variants assectated with human disease by recombi
nant IDE i vitro and to characterize the protecivtic products
from vach of these A mutant peptides.
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Amyloid B Genetic Variants Are Degraded by IDE 23223
Tagiz 1
Mass spectrometry analysis of the cleavage products of AR varwants by insulin-degrading cnzyme
NF. not found; Obs., observed; Calc.. calculated.
Molecular mass of Aj variants o
et __ABWI__ ARA%G ABRZIC  ARRQ AgEZG_ ABDBN  Aprodem
‘ Obs. Calc Obs. Calc. Obs. Cale. Oba Calc. Obs Cale, Obx. Calc. Obs. Cale.
D
113 1561.8 1561.6 NF 1562.6 15616 15619 1561.3 15622 15616 1562.1 1561.6 1466.3 1465.5
1-14 1699 16983 1699.5 16937 1699.9 16987 16995 16987 16994 16987 16993 1698.7 1603.7 1602.6
[ 21679 21673 NF 21656 21673 N¥ zle8 9 21673 21681 21673 20729 20712
119 23151 23145 23136 23145 NP NE 23167 23145 23153 23145 22202 22184
Lo 21626 2461 7 NF 2162.9 24617 NF NF NF NF
en NF NF NF NF NF 30192 30192 NF
oo NF NF NF NP NF 3261.3 32615 31682 31665
+ .3 1246.4 1246.3 12463 12463 1247 1246.3 12467 12463 12467 12463 12467 1246.3 1151.2 1150.2
414 1383.7 13835 1384 13835 1384.2 13855 1384 1383.4 1384 13835 13834 13855 NF
49 2000 1999.2 NF NF NF NF NF NF
33 1236.3 1236.3 1236.8 1236.3 1237 1236.3 12366 1236.3 1236.6 12363 1236.6 1236.3 NF
14-20 NF NF NF 918.9 918.1 NF NF NF
1423 1719.4 1718.9 17058 1704.9 NF NF 16474 16469 NF NF
15-26 NF NF NF NF NF 1338.6 13385 NF
15 28 1582  1581.8 1568.3 1567.8 NF NF 15105 1309.7 NF NF
15-40 NF NF 2650.5 26482 NF 2578.56  2579.1 NF NF
19-28 NF 1100.2  1099.2 NF NF NF NF NF NF
19 40 21804 2180.6 NF NF NF NF NF NF
2010 NF 2020.3 2019.4 20335 20324 2033.8 20324 19621 19613 2033.1 2032.3 2034.6 20335
21 19 NF NF 1886.6 18853 1886.5 13852 13146 1814.1 18857 18852 1837.5 1886.2
27 40 NF NF NF NF NF 1327.7 1327.7 NF
29-40 NF 1084.9 1085.4 NF NF 10855 1086 NF NF
20
ABWT DAE, F, RHDSGYEVH y H g Q) KLV, Fy Fig AyEDVGS, N, Ky GAllGLMVYGGVY = .
Ap Flemish FE@ -g :
AP Dutch V,‘ZF,‘,_—@ er" ;a ‘,
Af {talian @——KZG,,——-— 5 falil
AP Arctic @ g
Ap Towa = N PSa Ny, by
AB rodent ——FG,) @ R, =
[.3
Fui. 3. Schematic representation of cleavage sites within AR =
WT, AB rodent, and AB human genetic variants by rIDE. Arrows -
show the peptide bonds hydroiyzed by rIDE. Open arroichecds (7)
indicate luss of cleavage under the experimental conditions tested. The 40

finer represent identity of amino acid sequence and cleavage sites,
Apuno acid substitutions in each AB variant are shown in circles.

foilow ed by incubation for 30 min in the dark at room temperature. The
wel was then washed in 50% acetlonitrile, 100 mM ammonium bicarbon-
ule with shaking for 1 b, cut in pieces, and transferred to a small tube.
Acetonitrile wus added to shrink the gel pieces, and the sample was
dried in a rutatory evaporator, The gel pieces were re-swollen with 10 ul
ol 100 mal ammonam bicarbonate, pH 8.3, containing trypsin at a 10:1
rat1o .w/, substrate.enzyme). The sample was incubated overnight at
37 °C. and digestion products were extracted twice from the gel with
A0 acetonitrile. 0.1 trifluoroacetic acid for 20 min. Combined extrac-
tuons were lveded into a Cyy high pressure liquid chromatography
column 220 - 1 mm;j, and peptides eluted with a linear gradient from
G to 100 acetonizrile, 0.1'% trifluoroacetic acid. Selected peaks were
applied to a 477A protemn-peptide sequencer (Applied Biosystems) and
subjected 1o Fdman degradation sequence analysis at the Laboratoric
Nucionel de Investigacion v Servicios en Péptidos y Proteinas facility
CONICET.

Degradurion Assaye -1 upg of each A synthetic peptide was incu-
bated alone or with 500 ng of purified rIDE in 10 gl of 100 my sodium
phosphate buffer, pH 7, in the presence or absence of 1 mm 1.1¢-
phenantrohne  After 30. 60, 90, and 120 min of incubation at 37 °C,
saripees wery snalvzed oy SDS-PAGE and Western blot with 6E10 as
toserined aouve  After cach time point, degradation by rIDE was ox-
pressed = the oercentage of remaining A8 monomer or dimer as com-
pared witt Ag ncubated without the enzyme. 'T]Tnsulin tspecific

Fooans Acrs - was (neubated with rIDE alone or in the presence of the
Ciewing ~ets of inhibirors: 10 1 pM unlabeled insuling 2) a mixture of 2
o whenvimethyisulfonyl fluoride, 10 pgiml leupeptin, and 10 pg/ml
vegstatin A; 31 2 mixtare of 1 my 1,10-phenantroline and 5 mM EDTA.

iy Wil wlveg sindly provided by Edgardo Poskus. University of

190 200 220 240 260

Wavelength[nm])

Fic. 4. Circular dichroism spectra of A$ variants. Aliquots (400
ung) of each peptide were dissolved in 1.5 ml of 10 my Tris-HCI buffer,
pH 7.5. After centrifugation at 14,000 rpm for 5 min to remove aggre-
gates. CD spectra were recorded in a JASCO spectropolarimeter J-720
in a 0.1-cm path length cell. Results are expressed as mean residue
ellipticity in units of deg cm” dmol ' after substraction of buffer spectra
and smoothing with algorithm provided by JASCO. Speectra: 1, AB
E22G; 2, ABWT; 3. AB D23N: 4. Ap A21G; 5, ABE22K and 6, A E22Q.

respectively, in the same buffer as above. After incubation for varicus
time points, the sample was run on SDS-PAGE, and the remaining
intact *** Jinsulin wax znalyzed and quantitated with a« STORM 840
PhophorImager Asuershun: Biosciencess,

Cireular Dichrowsir -CD: Spectra—Aliquots of AB synthetic peptides
freshly dissolved at 80 oM in 10 mv Tris-HCL, pH 7.5, were loaded into
a 0.1-nm path lengin quartz cell. and the circular dichrosm spectra
were recorded iv the far-ultraviolet light using a JASCO J-720 spee-
tropolarimeter JASCO Corparation . Fortv scans for each experimenta;
condition were abtained at i 2-nm intervals over the wavelength range
of 196260 wx Fine! spectia were obtained after the subtraction of
hackground road s - of blangs

Muass Spevtrosetry Anaivses --Molecular masses of intact Ag pep-
tides and the products of rIDF degradation were determined at the New
Yorg University Protein Anawy=1x Faciity, AB-containing samples (10
wl of final volume: were passed through reversed-phase ZipTip - Milli-
pore; following manuafacturer’s instructions and analyzed on a Micro-
mass TofSpec-2F : MALDI-TOF) mass spectrometer in linear mode us-
ing standard instrument settings. Internal and/or external calibration
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Peak  Af species Obs.'Cale. Mass c
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cuteted and cheorved measses ol A8 K224 spocioy v
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RASENT
Lo Db pid

Soonice Tissue was then washed by resuspension in |
taining proteaye inhibitors (hatfer Ar and centrifuged at 500

S nnn at 4 € The prucedure was repeated 5 times. The material
s voliected by filtration through a 30-um pylon mesn (Spectrum.
washed with bufter A without inhibitors. and resuspendsd i 20 vel-
vimes of 2 my CalCl, in 0.1 M T HCL pH 750 contaning 0.3 mp/ml
1 - CLS-3  Werthingtony and 9 sgond DNase W srthington .
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RESULTS

Frpression and Characterization of Recomé pant Rat 15
Our 1D bacterial expression vector pET-1DE enodes v IDE
47-1019 with a Hisg tag at i1s N termanus th factl-
ate the punfication of the protease with i Ni-anity cavam
After eintion with a step gradient of increasing inndazole con

iznmit'ﬂr!h

centrations. we obtained a highly purified vecornbinan
with an upparent molecalar mass of 123 kDa as assessed by
SDS-PAGE. Western blot using vur pelvelonal antibody BC2
specifically recognized this 125-kDa fusion protein Fig. LAv
Unexpectedly, the protein did not display immunoreactivity on
Weetern blot with monoclonal 9B12, a well characterized anti-
rat [DIF antibody tdata not shown (37 To determine its wden-
tity, we performed "in-gel” digestion with trvpsia foliowed by

ot oroter

5 Deg’radatmn opr h"ZQ from HCHWA-D Iepmmemngeal vessels by riDE. MALLY ‘(»% M= anatvsi ol
-X* vt Ae presecer gane’ Boof fHDE N standa
seplide - The proserce of tne or twn tmm [
epoctona 8RO atter mnma tor: of Al k2
wobaient for 1k at 37 -

' b Wz
4000 4500

S EAY (e
S ] s
Cotobociie s e casdieatod by B oop
from HOHWA D lepromenswe o
fand wita IDE s £ are shown

C slore Jgne ?

separatien on microbore high pressure lvpuid ciiromatography
and N-terminal amine acid sequence o a tryvptac fragment. The
sequence NVPLPEF matched positions 2%2-288 of rat [DE
200 corfirming the ideutity of our recombinant protease and
suggesting that 9B12 niav indeed recognize a posttransiation.
aliy modified epitope 1n rat DK that i po? present o TDE
expresged 1 bacteria. To charactorze tre wetivity o recnms
cant riDE. we analyzed the degradaton of (s Atter
1 h of incubation. rIDE was able to digest “"I'insuiin and th<
activity was totally inhibited by EDTA 1.10-phenaantroline uid
biocked to 8077 in the presence of 1 uv unlabeled insuiin /Fig.
15:. These results are fully consistent with the reported char-
acterization of human recombinant IDE expressed in &£ coli
1341 and rat recombinant IDE produced in a baculovirus-uisect
ceid system 32

Devradation of A WT end Al Cenerr Varroots v rlDE - W
failowed the degradation of A3 WT
clDE asing SDEPAGE and Westerns
that recogInses 1 epitope witiun

aha A genieti varnoits
Hlot \v;lh tnonovione: BE LD
yoof AR AN he

dononoriers arsd cines L"mt rerained intact

positions |-

retalvve nouet of

ier weubeter vtk rIDE sos estimnted oy densioneeey This

method altoweg an acourate disermanation e
and chgrmerie Ais as opposed to

Lty mmoearae .

1 pressure opard cliromston
29 The absence of
At degradation products on Western blots muay reflect the bws of
the 6E 10 enitope attributed te rlDE aciivity, Alternativelv, the A
N-terminal tragmests generated by the nrote e may be too smaki
to be detected o SDS-PAGE Unider the vonditions of our a-say
e gquirtianon of degradation
incubution

raphy or trichioroacetc acd precipitation 28

cdata not shown theretors,
tae e selected for Lhe counparative sgobvais As andicted 1o
2 A and B, munomeric Ap WTLAG AU TG AR BE2UK and A UGN
were degraded at 752 3 RLD U2 7Y 0 12 and st T 0 T,
re<pective!v rlDE was substantially less efficient 1in dpgrad"w A

E22Q and AB E22G monomers (42.3 © 6 and 346 - 6%, respec-
tively. p -~ 0.01 as compared with Ad WT: In !Iw pr‘('.wt'nn‘ of
1.1()-phenanmnme. degradation of A WT was mbubited sdmost
completely ' Fig. 2B:. In contrast to A monomers, degradation of

A ef-pun ncuballon W

showed mnearty up 0o 90 can of
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Amyloid B Genetic Variants Are Degraded by IDE

dimers was consistently <10% for all of the variants studied «Fig,
2B, in agreement with the results reported recently on endogenous
AR WT generated by A PP-transfected cell lines (331

Characterization of A Proteolvtic Products—ApB WT proteo-
iviic products generated by rIDE were consistent with previous
reports with the major sites of cleavage at His'®-His'?, His'*-
Gln!®, Val'*.Phe'®, Phe!®-Phe?®, Phe?®-Ala?', and Lys?®-Gly?®
(28, 32, 39). All of the AP fragments observed by MALDI-TOF
M8 are summarized in Table I, and Fig. 3 shows an schematic
representation of the cleavage sites. Several fragments starting
at Phe* and Arg® were found in AR WT and in all of the AB
variants. These peptides were not the products of truncated
synthesis as shown by MS analysis of undigested AB peptides
i were not found when ABs were incubated with rIDE in the
presence of 1,10-phenantrohine tdata not shown: Moreover,
Phe and Arg as P1° residues are compatible with the known
snecificity of IDE 28, 41). Therefore, it seemed probable that
rIDE waa capable of hydrolyvzing AB Glu®-Phe® and Phe*-Arg®
peptide bonds In AR A21G, there was a consistent absence of
fragments ending at Phe®’ or starting at Glv*!, suggesting the
specific loss of a cleavage site. Notably, when we analyzed the
digestion of rodent Af that present Gly instead of Arg at
position 5, no fragments indicative of hydrolysis at the Phe®-
Gly® site were found, neither in rodent AB-(1-40) (Table I and
Fig. 3) nor in rodent AB-(1-42) (data not shown), whereas all of
the other cleavage sites present in human A WT were con-
served. The Dutch variant A E22Q showed the apparent loss
of sites at Val'®-Pae'® and Lys®™®-Gly?®, whereas in the Italian
variant A3 E22K. the latter cleavage site was also absent. This
pept:de vond has been reported to be resistant to IDE in A
WT-1- 42: (32, and therefore, its hydrolysis by IDE may de-
pend upon oligomerization rather than primary structure. Al-
rernatively, the presence of Gly at P1' may impose a subsite
restriction as suggested by the loss of cleavage sites in the AS

“lemish and rodent variants. The lowa type A D23N differed

notably from ail of the other AB peptides studied. Fragments
censistent with positions 1-26, 15-26, and 27-40 were found,
indicating the cleavage at the Ser®®-Asn®’ bond (Table I and
Fig 31 and pointing to the possible importance of the Asp®® in
the folding of the AB peptide.

Effect of AB Secondary Structure upon Degradation by
riDE-- To stady the possible influence of secondary structure of
Aj variants on the susceptibility to degradation by rIDE, we
performed CD analysis of all of the peptides freshly dissolved in
ag.aecus buffer at neutral pH without previous incubation and
atter the removal of large aggregates by centrifugation. As
expected, Ap E22Q displayed a negative peak at 220 nm and a
pusitive peak at 195 nm consistent with a 8 structure in solu-
“ion 6! In contrast, AB WT, AB A21G, AR E22G, Ag E22K, and
Ap D23N showed a strong negative peak at 198 nm correspond-
mng to unordered structures (Fig. 4).

Degradation of Ap E22Q Purified from Leptomeningeal Ves-
sels by riDE--To determine whether rIDE was capable of de-
grading the Dutch Ag variant present in affected human tis-
sue, we used purified AB from leptomeningeal vessels from a
casze of HCHWA-D that was extensively characterized previ-
ously (36 After the removal of formic acid by reverse-phase
.. Zip Tip and equilibration of the sample at neutral pH, AB
Dutch was icubated with rIDE and degradation characterized
2~ above Western blot snowed that A Dutch was extensively
sggregated into 8DS resistant oligomers of ~22-25 kDa that
awere uamodified s tie presence of rIDE - Fig. 5C). However.
MALD TOF MS analy sis revealed the disappearance of mono-
merw g Duteh and the generation of two fragments, positions
bl and 120 Fiz 5, A and Bj. that were not seen 1n the
presence of 1.10-phenantroiine (data not shown),

23225

DISCUSSION

Our results demonstrated that rIDE was capable of degrad-
ing all of the synthetic AB variants associated with human
disease and AB Dutch purified from leptomeningeal vessels.
However, the efficiency of degradation of synthetic A mono-
meric species by rIDE was significantly lower for Ag E22Q and
AB E22G as compared with A WT and the rest of the variant
Ap peptides studied. The concentrations of Af peptides used in
our assays were above the critical concentration of AB-(1-40)
for the formation of high molecular weight oligomers (41), and
therefore, it is likely that aggregation of AB strongly influenced
the rate of degradation by rIDE. In the case of the A Dutch
variant, a possible slower rate of degradation could be ex-
plained by the high content of 8 structure as shown by CD
analysis. This result was fully consistent with several in vitro
studies that have demonstrated the fast rate of assembly into
stable fibrils of this A mutant (8, 9, 36). The early deposition
of AB E22Q and onset of symptoms in HCHWA-D patients
strongly suggest that such mechanism may be relevant in vivo.
Moreover, the amyloidogenic conformation of A E22Q may be
dominant because AR WT has been also found in the
HCHWA-D vascular deposits (42). The AB Arctic variant pep-
tide in turn has been shown to self-assemble rapidly into pro-
tofibrils that may be toxic to neural cells (3). Although the
major quantitative differences in degradation were seen upon
Ap E22Q and ApB E22G, it is unlikely that they reflect a pro-
tease-resistant conformation of these monomeric AB species.
The models based on NMR have shown a similar coiled flexible
structure in aqueous solution for AR E22Q and Ag WT (43, 44).
Moreover, we have previously demonstrated that at physiolog-
ical concentrations in the low nanomolar range, AB WT and A
E22Q were degraded at a similar rate by endogenous brain IDE
1291 Thus, it seems more likely that monomeric A Dutch and
Arctic variants were “hidden” from rIDE into higher oligomers
or aggregates during incubation in physioclogical buffer that
were then partially dissociated upon SDS treatment for West-
ern blot analysis. It was notorious that all of the SDS-resistant
Ap dimers including those from Ag WT were poorly degraded
by rIDE, consistent with the resistance to proteolysis of native
ApB WT-soluble oligomers in cultured cells overexpressing A
PP 133;. However, it cannot be concluded from these experi-
ments whether AB dimers or higher oligomers are the resistant
species to degradation by rIDE. The separation of stable Ap
oligomers by gel filtration under native conditions is needed to
clarify this issue. In any case. our results and previous reports
(28, 48 support that IDE recognizes a motif on monomeric Aj3
within positions 18-22, a known hydrophobic stretch that is
critical for amyloid formation 145-47). It may be possible that
when these residues participate in peptide self-assembly, they
are no longer accessible to IDE catalytic site. Qur findings on
AB D23N showed an apparent discrepancy with those pre-
sented recently by Van Nostrand e a/. :110). In these reported
experiments, Aj Iowa and Ag Dutch variants behaved simi-
larly in terms of secondary structure and fibrillization rate
after 48 h of incubation. Nevertheless, it is possible that at
much shorter times of incubation, such as in our degradation
and CD experiments, the rate of assembly into a 8 structure
may be substantielly faster for AB E22Q as compared with AB
D23N, resulting in a higher resistance to proteolysis by rIDE.
The AB lowa pepride was different among all of the Aj vari-
ants, because it presented a unique site of cleavage by rIDE at
Ser®®.Asn?’ The possibility of multiple subsite interaction=
allowing different alignments of substrate relative to the site of
catalysis in IDE has been recently demonstrated with the use
of fluorogenic substrates 40:. It remains to be addressed
whether Asn instead of Asp at position 23 of Aj, being at P,
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trom Ser™Asn”| may determine a new site of cleavage that
<cems atypical in light of the preference of IDE for hvdrophoebic
and basic residues at P, 27,401 In addition to everpreduction
and ar enhanced aggregability imposed by sming acid substi-
tutions. Ag may accumulate in the braie
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