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ABSTRACT. Recent studies have shown that at physiological conditions (pH 7.82Bhe reactivity of
recombinant apoE isoforms secreted by mammalian cells toward amyloid pgpige40) follows the

order apoE2> apoE3> apoE4 for the apoE monomer and apoE2poE3 for apoE dimer that is formed

via that intramolecular disulfide bridges. Differenf Ainding properties have been reported for the plasma-
derived apoE and commercially available apoE preparations that differ from the native apoE forms in the
degree of their O-glycosylation. To define structural elements of apoE involved in the interaction with
Ap, we have introduced point mutations as well as amino- and carboxy-terminal deletions in the apoE
structure. The mutant apoE forms were expressed transiently using the Semliki Forest Virus system, and
the culture medium was utilized to study the reactivity of the mutated proteins WithOAThis analysis
showed that a mutation in the O-glycosylation site of apoE2 (Thr194-Ala) did not affect the SDS-stable
binding of apoE to /. In contrast, introduction of cysteine at position 158 of apoE4 (Arg112, Cys158)
increased the SDS-stable binding of apoE ®tA the levels similar to those observed in apoE2. Similar
analysis showed that apoE truncated at residues 259, 249, 239, and 229 retains the SDS-stable binding to
Ap40, whereas apoE truncated at residues 185 and 165 does not bifidTtheddeletion of aminoterminal
residues 219 reduced the SDS-stable binding of apoE2 fbakd deletion of residues-B1 abolished

binding to A3. It is also noteworthy that theAR—81) apoE mutant exists predominantly as a dimer,
suggesting that removal of residues&l promoted dimerization of apoE. These findings suggest that
the amino- and carboxy-terminal residues of apoE are required for SDS-stable binding of agb&rtd A

that the presence of at least one cysteine contributes to the efficiebtnéling.

Formation of amyloid plaques in the brain is a major  Apolipoprotein E is a ubiquitous 34.2 KDa protein of
histopathological hallmarks of Alzheimer’s Disease (AD) lipoprotein transport system which is synthesized by the liver
(1). Proteolysis of membrane-associated amyloid precursorand the majority of the peripheral tissuel) including
protein (APP) generates the -392 aa long amyloidj astrocytes11—19), smooth muscle cells, and epithelial cells
peptides which polymerize into amyloid fibers and aggregate (20, 21). Newly synthesized apoE is modified by O-
to form the plaques?). It was demonstrated in human glycosylation at Thr-19422, 23). In the peripheral and the
patients and mouse models that increased productioffof A central nervous system, the secretion of apoE by nonneuronal
particularly the A81—42/43 form, can mediate its aggregation cells increases dramatically following neuronal injury, and
in the brain, leading to formation of the extracellular amyloid it has been suggested that apoE participates in the growth
plagque 8—6). ApoE was recognized as one of the proteins and repair of the nervous syste@¥( 25). (There are three
associated with the amyloid plaque. Ensuing population apoE €2, €3, and €4 alleles which give rise to three
studies established that one of the common isoforms of homozygous E2, E3, and E4, and three heterozygous E4/3,
apolipoprotein E, the apoE4, is associated with higher E3/2, and E4/2 apoE phenotype26(27). They differ in
incidence and earlier age of onset of late onset familial AD, arginine-cysteine substitution at positions 112 and 2%, (

as compared to apoE3 and apokr2-9). We and others have shown that the interaction of apoE
isoforms produced by mammalian cells witl$ follows the
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Health (AG12717) and the Alzheimer's Association (TRGM95-016). Order apoE2> apoE3> apoE4 R9—32). ApoE2 and apoEs3,
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APP, amyloid precursor protein; apoE, apolipoprotein E; BHK, baby i ; ;
hamster kidney; LRP, lipoprotein receptor related protein; LDL, low- Complexing of apoE with & may affect either the

density lipoprotein; SFV, Semliki Forest Virus; VLDL, very low-density polymerization of A8 to form amyloid fibers or the subse-
lipoprotein. guent clearance of the apefA s complex. In this study, we
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Table 1: Oligonucleotides Used for Mutagenesis and Mutants Created

oligonucleotide designation of
name oligonucleotides mutations mutants
C-terminal truncated mutants

E3260RXS  5ATT CCA GGC CTG ACT CAA GAG CTG 3 ApOE2 Arg (CGC) 2606~ stop (TGA) E2-259
E3260RXA 5CAG CTCTTG AGT CAG GCC TGG AAT 3

E3250I1XS 5GCC CAG CAG TGA CGC CTG CAG GCC'3 ApoE2 lle (ATA) 250— stop (TAA) E2-249
E3250I1XA 5 CTG CAG GCG TCACTG CTG GGC CTG' 3

E3240 RXS 5GCG GAG GTG TGA GCC AAG CTG GAG'3 ApoE2 Arg (CGC) 240~ stop (TGA) E2-239
E3240RXA 85 CAG CTT GGC TCACAC CTC CGC CAC'3

E3230DXS 5GAC CGC CTG TAG GAG GTG AAG GAG 3 ApoE2 Asp (GAC)230— stop (TGA) E2-229
E3230DXA 53 CCT TCACCT CCT ACAGGC GGT CGC'3

E3186EXS 5CCC CTG GTG TAA CAG GGC CGC GTG'3 ApoE2 Glu (GAA)186— stop (TGA) E2-185
E3186EXA 5GCG GCC CTG TTACAC CAG GGG CcCcC'3

E3166AXS 5CAG GCC GGG TGA CGC GAG GGC'3 ApoE2 Ala (GCC)166— stop (TGA) E2-165

E3166AXA 5 GCCCTCGCG TCACCCGGCCTG3
N-terminal truncated mutants

E20 NXS 5 TTC CTG GCA GGA TGC CAG GCC AAG ApPOE2 Lys (AAG)1A(2—19)-Trp (TGG) 20 EA2-19
TGG CAG AGC GGC CAG CGC TGG GAA3

20 NXA 5 TTC CCA GCG CTG GCC GCT CTG CCA ApPOE2 Lys (AAG) E2A2-81
CTT GGC CTG GCA TCC TGC CAG GAA3 1-A(2—81)-Leu (CTG) 82

E82NXS 5 TTC CTG GCA GGA TGC CAG GCC AAG

5 CTG ACC CCG GTG GCG GAG GAG ACG'3
E82 NXA 5 CGT CTC CTC CGC CAC CGG GGT CAG

CTT GGC CTG GCA TCC TGC CAG GAA
E84 NXS 8GTG CGG GCC GCC GCC GTG GGC TCC CTG 3 ApoE2 Thr (ACT)194— Ala (GCC) E2 Thrl94— Ala
E194NXA B CAG GGT GCC CAC GGC GGC GGC CCG CAC 3
E158NXS 5CCT GCA GAAGTGCCTGGCAG3
E1I58NXA 5 CTGCCAGGCACTTCTGCAGG 3 ApoE4 Arg158 (CGC)— Cys (AGC) E4 Arg158— Cys

have investigated the effects of specific point mutations and apoE4 constructs and expression plasmids have been de-
apoE deletions on the formation of SDS stable apfB scribed previouslyZ9). The pUC-E2 plasmid was amplified
complexes. Our findings indicate that both amino- and and mutagenized by PCR using a set of externars 3
carboxy-terminal regions of apoE and the Cys residues amplification primers and a set of mutagenic primers as

contribute to the formation of SDS stable apo&S com- shown in Table 1Z9). The first reaction utilizes the'5
plexes whereas the O-linked carbohydrate moiety does notexternal primer and the antisense mutagenic primer covering
affect apoE-Ap interactions. codon that was mutagenized. The second utilizes the 3
external primer and the sense mutagenic primer covering the
EXPERIMENTAL PROCEDURES same codon. The codons altered by mutagenesis were Thr-
Materials 194 ACT— Ala (GCT), Arg-158 CGC— Cys (AGC), Arg-
260 or—240 (CGC)— stop (TGA), lle-250 (ATA)— stop

Bactotryptone and bacto yeast extract were purchased from(TAA), Asp-230 GAG— stop (TAA), Glu-186 GAA— stop
Difco. Acrylamide, sodium dodecyl sulfate (SDS), urea, and (TAA), Ala-166 (TCC)— stop (TAA).
Tris were from International Biotechnologies, Inc. In vitro An aliquot of 4% of the volume of each PCR reaction
transcription kit was from Stratagene. Aprotinin, pepstatin was mixed, and the sample was amplified with tharsd 3
A, and leupeptin were from American Bioanalytical Corp. external primers. The mutagenic primers were designed to
Centricon-30 or Centriprep-30 cartridges were from Amicon, create the aminoterminal deletions extending 24 nucleotides
Inc. Maxisorb multi-well plates were from Nunc (Denmark). upstream and 24 nucleotides downstream of the codon which
Goat polyclonal anti-human apoE antibody was from Cal- specify the first and the last amino acids of the deletion
biochem Corp. Synthetjé-amyloid peptide (+40) was from (Table 1). The amplified fragment containing the desired
Bachem Bioscience Inc. (lot 506063) and QCB Inc. (lot mutation was then excised wiBstEll/Narl digestion and
03013612). Immobilon-P membranes were from Millipore was used to replace the corresponding region in the pUC-
Corp. Rabbit anti-goat IgG antibody conjugated to horserad- E2 plasmid, giving rise to a new mutant pUC-E2 plasmid.
ish peroxidase, rabbit polyclonal anti-humart A1—40) The cDNAs of the mutant pUC-E plasmid derivatives were
antiserum, goat anti-rabbit 1gG antibody conjugated to excised byBanHI and Bglil digestion and cloned into the
horseradish peroxidase, and33diaminobenzidine were  BanH]I site of the SFV vector.
from Sigma. Enhanced chemiluminescence (ECL) kit was  gypression of ApoE cDNAs Using the SFV-1 Expression
from Amersham. Biomax film was from Kodak. pSFV-1 was SystemBHK-21 cells were grown at 36.5C in 5% CQ in
a gift courtesy of Dr. Peter Liljestro, Karolinska Institute, complete Glasgow medium containing 5% fetal calf serum,
Sweden. Mouse anti-human apoE 6H7 monoclonal antibody 194 tryptose phosphate broth and antibiotic/antimycotic
was a gift courtesy of Dr. Yves Marcel, University of Ottawa, - go|ytion, Approximately 10cells were electroporated with
Heart Institute, Canada. the appropriate apoE mRNA produced by in vitro transcrip-
M tion of the mutant pSFV-E plasmids as describ@@).(

ethods i :

Serum-free condition medium was harvested from the

Generation of the Expression Vectors Carrying Mutated electroporated BHK-21 cells and utilized for analysis of the

ApoE cDNA Deriatives Generation of apoE2, apoE3, and mutant proteins and their interaction withsALabeling of
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electroporated cells witt*jS]methionine and SDSPAGE by Cys, the amount of apeEA complex formed with the
of the mutant proteins was performed as descrit&S)l. ( WT apoE2, assessed by scanning densitometry, was similar

Preparation of Conditioned Medium and Quantitation of to that formed with the mutant apoE4 (Arg158 Cys)
ApoE Mock and apoE-conditioned media were centrifuged (Figure 1, panels B and C). It has been shown previously
for 10 min at 200§ and 20 min at 1200§ and then that apoE3, which has Cys and Arg residues at positions 112
concentrated at 4C using Centricon-30 or Centriprep-30 and 158, respectively, has much greater ability to form stable
cartridges. The concentrated media were aliquoted and store@POE-A/5 complexes as compared to apoE29)( The
in liquid nitrogen. Aliquots were thawed in a waterbath at findings suggest that the cysteine residues at positions 158
37 °C immediately before use. The concentration of apoE and 112 are important determinants in the formation of stable
was determined by ELISA as described (Aleshkov, 1997). apoE-Af complexes. Analysis of the flotation properties

Preparation of-Amyloid Peptide (£40). The peptide of apoE secreted by BHK cells indicated that approximately
was dissolved in degassed HPLC grade water at 1 mM 45% of apoE is distributed in lipoprotein particles which float
aliquoted, and stored in liquid nitrogen. Aliquots were thawed 1" the HDL region ind = 1.08-1.20 g/mL, 40% in lipid-
in a waterbath at 37C, centrifuged for 5 min at 130g0  P0Or particles which float in the = 1.22-1.28 g/mL region,
and immediately added to reaction mixtures. All aliquots and 15% in a lipid-free fractionl > 1.33 g/mL (data not

were frozen and thawed only once and the rest of the materiaiSNown). Other studies showed that delipidation of apoE
was discarded. attenuated the differences between apoE3 and apoE4 to form

Binding of Recombinant ApoE Isoforms with Amyloid SDS stable apofAf; complexes 2).

: . - : We and others have shown previously that the isoform-
Peptide . For a typical binding reaction, a 30L L .
aliqpuot ff ((:'?f])ditioned nzgdium contagining 3@ of aS’?E/ specific differences of apoEAS complex formation are lost

mL was mixed with TuL of 1 M Tris HCI buffer, pH 7.4 when apokE is purified from plasma or when commercially
and 3.4uL of stock 1 mM A3 solution and incubated at 37 aya|lab|e apoE preparations are us@d{32). A major
°C for 2 h. The final concentration of apoE isoforms was difference betwe(_en p'?‘sma and newly syntheS|z¢d apoE is
27 ugimL and of A3 100 M. Reactions were stopped by the extent of modification of apoE. Newly synthesized apoE

addition of 5« Laemmli buffer withouts-mercaptoethanol s m(_)s_tly r_no_difie_d with O-linked carbohydrate Chain_s
and the concentration of SDS in the mixture was adjusted _contammg sialic _a_c|d whereas most of the plasma apoE exists
to 2%. The samples were boiled for 5 min and loaded on In the nonmodified form 22, 27, 33). To assess the

7.50 or 10% polyacrylamide gels containing 2% SDS, importance of apoE modification, we mutated Ala194, which

electrophoresed, and transferred to Immobilon-P membranes'> th_e O-glycosylation site of apoE, into Ala. ApoEBA
The membranes were blocked b h in 10%nonfat dried binding assays showed that the nonglycosylated mutant

milk-PBS-0.1% and Tween-20 and probed successively with apoE2 ('I_'hr194_—> Ala)_ f_orms SDS sta_b I_e apofAS com-
rabbit polyclonal anti-human A(1—40) antiserum or goat plexes with similar efficiency to the original apoE2 form as

olyclonal anti-human apoE antibody, followed by secondar assessed. by_ scanpin_g densitometry (F_igure 1, panels E and
gngi/body conjugated to FI')]OrseradiShyperOXidasg)_/B)iami_ Y F). The findings indicate that the O-linked carbohydrate

nobenzidine or enhanced chemiluminescence (ECL) reagentChaInS do not affect the formation of SDS stable apaig

were used as substrate of the horseradish peroxidase to dete&P mplexes.

the protein bands. In the latter case, the protein bands weret. In afn;);her S?t of exgerlmt()ants, twe gxa;”ndlned Fhe C?m”bé'
detected by exposing the blots to Biomax film and quantified tion of the amino-and carboxy-terminal domains of apo
n the formation of SDS stable apefAS complexes.

by densitometry. Each analysis was performed in triplicate : . : :
in independent experiments. Analysis of the synthesis and secretion of the truncated apoE

forms showed that apoE forms carrying deletions of amino-
RESULTS terminal amino acids extending to amino acid 81 as well as
apoE forms carrying carboxy-terminal deletions extending
Previous studies have shown that apoE4, which has Argto amino acids 259, 249, 239, 229, 185, and 165 are secreted
residues at positions 112 and 158, has reduced ability to formefficiently into the culture medium (Figure 2, panels B and
SDS-stable complexes withydfas compared to apoE2, which D). It is interesting that the amino-terminal deletion mutant
contains Cys residues at these positia2@).(To assess the  E2 (A2—81) exists as an SDS stable dimer, suggesting that
importance of Cys in the formation of ape complexes, deletion of residues 281 promotes dimerization of the
the Arg158 of apoE4 was mutated into Cys. ApoE2, apoE4, protein. The 4 binding assay showed that the E22(—81)
and the apoE4 (Argl58Cys) were expressed using the as well as the E2185 and E2-165 mutant do not form
Semliki Forest Virus expression system and equal quantitiesSDS-stable apoEA/ complexes, whereas the apeEf
of apoE (0.74g) were used for & binding assays in solution  complex formation was reduced to approximately 50% in
at pH 7.4 and 37C. The apoE £& and apoE-AS complexes the other mutants (Figure 2, panels A and C). Figure 2C
were resolved in SDS polyacrylamide, blotted into nitrocel- shows also the presence of higher Mg Anmunoreactive
lulose membrane, and detected by immunostaining. This complexes in the lanes that contain the truncated apoE forms.
analysis showed that substitution of Arg158 of apoE4 by These bands do not correspond to the apoE immunoreactive
Cys restored binding of Ato this mutant apoE4 (Argl58 bands observed in panel D and may represent complexes
— Cys) form to levels similar to those of apoE2. Figure 1, with other proteins. Scanning densitometry showed that the
panels A and B, shows that when equal apoE concentrationshigherM, bands represent 320% of the specific bands of
were used, formation of apefAS complex was much M, 32—40 KDa. The average intensity of the specific
greater for apoE2 than for apoE4 (Figure 1, panels A and complex formed with the truncated apoE2 forms extending
B). In contrast, when the Arg158 of apoE4 was substituted to residues 259, 249, 239, and 220 is 22% of the intensity
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Ficure 1: Western blotting of apoE, apoE variants and the ap&E complexes following interaction of different apoE forms witl$ A

in solution and separation of the complex in 10% SDS gel as descr8d(A, B) Analysis of apoE2 and apoE4. (C, D) Analysis of

apoE4 (R158— C). (E, F) Analysis of apoE2 (T194A). The amount of apoE used wag@.The residues at positions 112 and 158 of

the apoE2 and apoE4 and the sites of the mutations in apoE are indicated at the bottom of the figure. ApoE was expressed in BHK-21 cells
using the SFV expression system as descril28)l (n this figure as well as in Figure 2, the interaction of apoE wifhwas performed

at 37°C, pH 7.4 for 2 h agxplained in the Methods. The membranes were treated successively with anti-apoE or mongtleeabAdary

antibody conjugated to horseradish peroxidase and a solution of enhanced chemiluminescence reagent for 1 min. The protein bands were
detected by exposing the blots to Biomax film.

of the full-length apoE2 (range 128%). The findings binding to soluble APP (sAPP), which has a protective effect
suggest that amino as well as carboxy-terminal apoE residuedor the hippocampal neurond) and inhibits activation of
contribute independently to the formation of SDS stable microglia @8). These different properties of apoE isoforms
apoE-Ap complexes. could be the result of either loss or gain of function as a

result of the structural differences which characterize the
DISCUSSION three naturally occurring apoE isoforms.

Epidemiological and genetic data have established that the On the basis of these observations, several hypotheses have
¢4 allele is a risk factor for familial late onset Alzheimer's been advanced that ascribe the roles of apoE isoforms in
disease 1—9). The frequency of thec4 allele in the either the pathogenesis or protection from AB7<41, 45,
Caucasian population is approximately three times higher 49—51).
in patients with AD than non-AD subjects (0.42 vs 0.15),  Our previous work indicated that newly synthesized apoE2
and there is a dosage effect of theallele on lifetime risk and apoE3 bind more strongly tg/as compared to apoE4
for AD and the age of onset of the diseage Q). In vitro in vitro. It is tempting to speculate that similar in vivo binding
biochemical and functional assays also show isoform specific may remove £ from the extracellular space and thus prevent
properties of apoE including (a) binding tg8429—32, 34, polymerization of A8 and formation of amyloid fibers and
35); (b) binding to tau and MAP2C36—39); (c) cholinergic plaques. The protective forms of apoE, apoE2, and apoE3,
deficit in the frontal cortex and the hippocampd$),(41); may inhibit fibrillogenesis by binding to amyloid protofibrils
(d) effects on neuronal morphology and cytoskeletal structure and preventing formation of amyloid fibrils52). In this
in vitro (42—44); (e) effects on neuronal degeneration and regard, it has been proposed that the face of the growing
dendritic remodeling in vivo45); (f) inhibition of fusion of Ap fibril displays hydrophobic surface to allow association
liposomes by apoE which is promoted by3A46); (g) with apoE helices and thus prevent fibril extensibB)( The
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FiGURE 2: Western blotting of apoE2, truncated apoE2 variants and the-appEEomplexes following interaction of different apoE forms

with AfS in solution and separation of the complexes by SDS PAGE as indicated. (A, B) Analysis of aminoterminal truncated apoE2
variants following separation of 10% SDS gel. (C, D) Analysis of carboxy terminal truncated apoE2 variants following separation of 4 to
20% gradient SDS gel. The amount of apoE sample utilized in the gradient gel is 1/4 of the quantity used in the 10% gel. The truncated
apoE forms analyzed are indicated at the bottom of the figure. ApoE was expressed in BHK cells using the SFV expression system as
described 29). The position of the prestained protein MW standards used (Bio-Rad) is indicated. The position of apoE, a dimeric form of
apoE, A3, and apoE-AS complexes are shown.

putative hydrophobic domains of apoE utilized in these by unknown mechanisms possibly involving cell receptors
interactions may be similar to those utilized for binding to (54—57). It is also possible that the direct interaction of apoE
lipids. Alternatively, apoE could inhibit fibrillogenesis by with A may prevent the association offSAwith cell
forming apoE-Af8 complexes which can then be removed membranes46, 58) which will result in cell death46, 58,
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59). Thus, trapping the A by apoE2 or apoE3 may have a extending up to residue 229 retain SDS-stable apbg
protective effect for the neuronal cells. In this regard, it has binding, whereas apoE forms extending to residues 185 and
been reported that apoE2 and apoE3 protected to a greatet65 did not bind to 4. Previous findings indicated that the
extent neuronal B12 cells fromAor hydrogen peroxide residues of apoE extending between amino acids 244 to 272
cytotoxicity than apoE460). are required for binding to A(30). ApoE-Ag binding assays
The physiological significance of SDS-stable apo%s showed that the amino-terminally truncated apoE2 mutant
complexes remains a point of controversy. It has been shown(A2—19) retains reduced binding tofAwhereas theA2—
recently that brain supernatants obtained from patients with81 apoE mutant did not bind to /A Biochemical and
AD (but not from control subjects) when they are immuno- structural studiess5, 67) combined with secondary structure
precipitated with either anti-apoE or antAantibodies give prediction 66) indicated that apoE contains two indepen-
similar complexes in the 3240 kDa range along with A dently folded domains which are separated by a hinge region
dimers 61). In addition, apoE could be immunoprecipitated between residues 165 and 215. In vitro mutagenesis has
with anti-Ag3 antibodies and dimeric Acould be immuno-  established that ionic interactions between Arg-61 and
precipitated with anti-apoE antibodie81j. Another study glutamic 255 are responsible for the preference of apoE4
has shown the presence of SDS-stable complexes of apoHor VLDL (68). Although the relative environment of Arg-
with polymers of AG in hexafluoro-2-propanol extracts of 61 has been proposed to be different in apoE2 and apoE3
brain of AD patients but not in extracts of normal brains. than that of apoE460), it is interesting that the deletion of
They suggested that the similar appearance of apgE a segment that contains Arg-61 in apa2—381 in apoE2
complexes detected by immunoblotting using either aifti-A abolished binding to A& and promoted dimerization of
or anti-apoE antibodies implied that the two antibodies apoE2.
recognize the same structuré2). In the water-insoluble The rationale of the point mutations in apoE was to define
complexes that can be extracted from amyloid plaq6&s (  residues that may account for the differences fhbinding
and those that can be formed in vitr62( 36), apoE was among the three naturally occurring apoE isoforms. The
bound along as well as between the amyloid fibrils. present study showed that changing one Arg residue of apoE4
It is possible that the apeEAS complexes described in  at position 158 into cysteine restores SDS-stable binding of
refs61and62, respectively, are similar in nature. The former apoE4 (112Arg, 158Cys) to levels similar to those observed
may represent water-solubleApolymers prior to their  for apoE2. Previous studies also showed that apoE3, which
precipitation to form fibrils and the latter may represent has Cys at position 112 and Arg at position 158, binds more
complexes of water-insoluble apefAS fragments. efficiently to A than apoE4 which has arginines in both
A recent study suggests that apek&s soluble aggregates  positions R9). The finding indicates that the presence of at
exist in both normal and control brains. The aggregates foundleast one Cys in the apoE molecule is important to obtain
in normal brain were more abundant and more resistant to SDS-stable apoEAS complex formation. It is possible that
SDS than those found in AD brains. In addition, binding of the presence of cysteine not only in positions 112 and 158
ApB to apoE in AD patients increased its sensitivity to butin other residues as well promotes the formation of stable
proteolysis 63). Finally, it has been shown that the transport apoE-Aj complexes. This question will be addressed by
of apoE-ApB complexes is greatly decreased as comparedthe analysis of other apoE2 variants carrying cysteines in
to the transport of & alone 64). Thus, despite the limitations ~ other positions. In contrast to the contribution of the Cys
of the methodological procedures used, the detection of SDS-residues to apoEAS binding, substitution of the Thr194
stable complexes may represent an important approach ta22, 23) by Ala, which abolishes the O-glycosylation of the
understand the mechanism of sequestration clearance andprotein, did not affect the formation of SDS-stable apoE
or deposition of 4. Ap complexes. Previous studies have established that plasma
The present study provides important information on the apoE exists mostly (over 75%) in the nonsialylated form,
contribution of the amino and carboxy terminal domains of whereas the newly secreted apoE exists mostly (over 80
apoE and specific residues at position 158 and 194 in apoE 90%) in the sialylated form2(7, 29, 33). The present study
A interactions. X-ray crystallography®) and computer  enhances our understanding on the domains and residues of
modeling 66) suggest that there are 10 helical regions in apoE, which contribute to apefAS interaction. Mapping
the apoE molecule. The carboxy-terminal deletions were of these domains may provide insights into the molecular
designed to progressively remove helicesl®, which define mechanisms which lead to plaque formation and potentially
an independently folding apoE domaif. These deletions  new approaches to inhibit this process.
produced stable apoE forms which were secreted efficiently
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