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HE FREQUENCY OF ALZHEIMER
disease (AD) is higher among
Hispanics, particularly those
from the Caribbean Islands,
compared with non-Hispanic whites.!
Mutations in presenilin 1 are known to
be responsible for a large proportion of
familial early-onset AD*7 and are typi-
cally completely penetrant. Presenilin 1
mutations have been described in
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Context Genetic determinants of Alzheimer disease (AD) have not been compre-
hensively examined in Caribbean Hispanics, a population in the United States in whom
the frequency of AD is higher compared with non-Hispanic whites.

Objective To identify variant alleles in genes related to familial early-onset AD among
Caribbean Hispanics.

Design and Setting Family-based case series conducted in 1998-2001 at an AD
research center in New York, NY, and clinics in the Dominican Republic.

Patients Among 206 Caribbean Hispanic families with 2 or more living members
with AD who were identified, 19 (9.2%) had at least 1 individual with onset of AD
before the age of 55 years.

Main Outcome Measure The entire coding region of the presenilin 1 gene and
exons 16 and 17 of the amyloid precursor protein gene were sequenced in probands
from the 19 families and their living relatives.

Results A G-to-C nucleotide change resulting in a glycine-alanine amino acid sub-
stitution at codon 206 (Gly206Ala) in exon 7 of presenilin 1 was observed in 23 indi-
viduals from 8 (42%) of the 19 families. A Caribbean Hispanic individual with the
Gly206Ala mutation and early-onset familial disease was also found by sequencing
the corresponding genes of 319 unrelated individuals in New York City. The
Gly206Ala mutation was not found in public genetic databases but was reported in 5
individuals from 4 Hispanic families with AD referred for genetic testing. None of the
members of these families were related to one another, yet all carriers of the
Gly206Ala mutation tested shared a variant allele at 2 nearby microsatellite polymor-
phisms, indicating a common ancestor. No mutations were found in the amyloid pre-
cursor protein gene.

Conclusions The Gly206Ala mutation was found in 8 of 19 unrelated Caribbean
Hispanic families with early-onset familial AD. This genetic change may be a preva-
lent cause of early-onset familial AD in the Caribbean Hispanic population.
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PRESENILIN MUTATION AND EARLY-ONSET ALZHEIMER DISEASE

patients or families of Spanish ori-
gin,¥!? but Caribbean Hispanic families
typically have not been included in com-
prehensive studies of the genetic deter-
minants of early-onset AD. We initi-
ated a study of familial AD in Caribbean
Hispanic families, noting several indi-
viduals who developed the disease be-
fore the age of 55 years. We hypoth-
esized that a genetic variation in
presenilin 1 or the amyloid precursor
protein would be associated with AD in
these families.

METHODS
Subjects and Setting

Between 1998 and 2001, 225 Carib-
bean Hispanic families with a history
of AD in at least 2 living first-degree
relatives were recruited. Participants
identified themselves as Caribbean His-
panic if the proband or his/her family
members were born in, or originated
from, one of the Caribbean islands. Pa-
tients and their families were re-
cruited from multiple sources: the Alz-
heimer’s Disease Research Center-
Memory Center at Columbia University
in New York; a population-based epi-
demiological study of aging and de-
mentia in northern Manhattan (New
York); and physicians in the Domini-
can Republic (H.R.,, M.M., M.T.).

In families meeting inclusion crite-
ria, the history was expanded until gen-
erations no longer included affected in-
dividuals. Children were included if
they were older than 30 years or if they
were suspected of having AD. All the
probands contacted participated. Nine-
teen families (8.4%) were subse-
quently deemed ineligible because the
diagnosis of AD could not be con-
firmed, leaving 206 families. Twenty-
three relatives refused to participate, al-
though other members of their families
were included. Only 3 refusals were in
families with early-onset AD.

To estimate the frequency of prese-
nilin 1 variants in a group more repre-
sentative of the general population, 319
individuals randomly chosen from a
community study of aging and demen-
tia in 2126 Medicare recipients in the
Washington Heights section of Man-
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hattan' were also genotyped. This in-
cluded 147 Caribbean Hispanics (115
healthy, 32 with dementia), 118 non-
Hispanic blacks (95 healthy, 23 with de-
mentia), and 54 non-Hispanic whites
(46 healthy, 8 with dementia). All pa-
tients with dementia met criteria for
probable AD.'*

The Institutional Review Board of
Columbia Presbyterian Medical Cen-
ter and Columbia University Health Sci-
ences and the Bioethics National Com-
mittee for Research in the Dominican
Republic approved the study. In-
formed consent was obtained from ei-
ther the participant or a family mem-
ber when the individual had dementia.

Clinical Assessments

A standardized medical and neurologi-
cal history and examination, the Blessed
Dementia Rating Scale,'” which as-
sessed daily function, and a compre-
hensive, neuropsychological test bat-
tery'®!'® were given in Spanish. Results
of these examinations were reviewed by
a group of physicians and neuropsy-
chologists, shielded from genotype and
family information, for consensus re-
garding the presence or absence of de-
mentia using published criteria for AD"
and vascular dementia.'® Age at onset
was based on the report of the patient
and family. Severity of AD was rated us-
ing the Clinical Dementia Rating Scale.

Presenilin 1 and Amyloid Precursor
Protein Mutational Analysis

All exons in presenilin 1 and exons 16
and 17 in the amyloid precursor pro-
tein gene were amplified from genomic
DNA by polymerase chain reaction
(PCR). Standard cycling parameters of
denaturation at 94°C for 30 seconds,
annealing at a specific temperature for
45 seconds, and extension at 72°C for 1
minute were used. (The primer sets se-
lected for each exon and the annealing
conditions used are available from the au-
thor on request.) Presenilin 1 exon an-
notation followed that by the Alzhei-
mer’s Disease Collaborative Group?' and
public genetic databases.”**

Al PCR products were analyzed both
by denaturing high-performance liquid

chromatography (WAVE, Transgenom-
ics, Omaha, Neb) and by direct DNA se-
quencing in the proband, and then other
family members, of each family. The PCR
products were purified and subjected to
direct sequencing. For denaturing high-
performance liquid chromatography, se-
quences were amplified as above, ex-
cept the final extension in the PCR was
followed by denaturation and reanneal-
ing to allow heteroduplex formation. De-
naturing high-performance liquid chro-
matography parameters used for analysis
of each exon were calculated using a pre-
dictive algorithm supplied by the manu-
facturer.

Analysis of Polymorphisms
Flanking Presenilin 1

Founder effects were investigated us-
ing 2 previously undescribed, highly
polymorphic microsatellite markers that
flank presenilin 1. The first is a GT-
repeat at position 33117 (Genbank ac-
cession No. AF109907). The second is
a CA-repeat at position 23000 of this
same sequence. To amplify the GT-
repeat from genomic DNA of each pro-
band and unaffected control, we used for-
ward primer 5'-GAGGAGATAGAACAT
CTGATGGCG-3' and reverse primer 5'-
CTAGGCTTAACACCTGGGTGATG-
3'. To amplify the CA-repeat, we used a
forward primer 5'-TCTGTCCATTCCT-
GATACAGTCA-3' and reverse primer
5'-GTGACCTATGACTGTATCAC-
TGC-3', both in a reaction mixture con-
taining Platinum Taq DNA polymerase
(Life Technologies, Rockville, Md) and
dNTPs with alpha-**P labeled dCTP
(Amersham Biosciences, Piscataway, NJ).
The **P-labeled PCR products were elec-
trophoresed on denaturing 6% acryl-
amide sizing gels.

To determine whether certain haplo-
types segregated with AD in the fami-
lies, we constructed haplotypes using the
Viterbi algorithm in GENEHUNTER.#*
We also conducted a parametric link-
age analysis assuming an autosomal
dominant model with a disease allele fre-
quency of 0.0001 and 5 age-dependent
liability classes (<40, 40-50, 51-55, 56-
65, and >65).2"*" Multipoint linkage
analysis that included the GT-repeat, CA-
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repeat, and presenilin 1 alleles was com-
pleted using MULTI-LINK.?®

To determine whether or not the dis-
tribution of putative disease-related hap-
lotypes in probands differed from that
in unrelated Caribbean Hispanic con-
trols, we estimated and compared hap-
lotype frequencies in all probands and
in Caribbean Hispanic controls from the
Washington Heights community study
using the EHPlus program.*” In addi-
tion, we used a Monte-Carlo method to
compute empirical P values based on
2000 replicates, to reduce the potential
problems associated with the conven-
tional x? test applied to a contingency
table with sparse data.

Functional Analysis of

Presenilin 1 Mutation

HEK?293 cells were stably transfected
with BAPPs,.qir and either empty vec-
tor in the pcDNA3 vector (mock
transfected), wild type PS1 (negative
control), Leu392Val mutant PS1
(positive control), or Gly206Ala
mutant presenilin 1 plasmids as previ-
ously described.?® For each double
transfection, at least 3 independent
stable clones were selected and
replated. Amyloid B peptide levels
(AB4 and AB4,) were then measured
by ELISA in 16-hour conditioned
media as previously described.?!
Paired 1-sided Student t tests were
used to compare A3 secretion by wild
type cells (independent clones, n=5)
and PS1 mutant cells (independent
clones for each mutant, n=6).

Apolipoprotein E Genotyping

The apolipoprotein E (ApoE) genotype
was determined using the method of Hix-
son and Vernier*?> and Maestre et al.*>

Age at Onset

The mean age at onset was compared
using Student t test and proportional
hazards model with Kaplan-Meier
plots** among individuals with and
without presenilin 1 mutations.

RESULTS

Clinical examinations and blood
samples were obtained from 763 indi-
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Table 1. Clinical Characteristics of 3 Groups of Caribbean Hispanic Families (N = 206) With
Familial Alzheimer Disease (AD): Early-Onset With the Gly206Ala Presenilin 1 Mutation,
Early-Onset Without an Identified Mutation in Presenilin 1, and Later-Onset AD

Early-Onset Early-Onset
Families With  Families Without
PS1 Gly206Ala PS1 Gly206Ala Other
Characteristics Mutation Mutation Families™®
No. of families 8 11 187
No. of family members 44 68 651
No. of family members with AD (%) 26 (59) 35 (51.5) 356 (54.7)
Age at onset of AD, mean (SD), y
Presenilin 1 Gly206Ala mutation 54.5(7.1) L L
No mutations identified 68.9 (9.5) 60.8 (16.1) 74.4 (9.8)
Age of family members without AD, mean (SD), y 56.7 (6.0) 56.7 (13.9) 67.2 (10.2)
ApoE €4 allele present, No. (%)t
Family members with AD 15 (57) 9 (25) 183 (561.4)
Family members without AD 12 (68) 11 (33) 115 (38.9)

*Twenty-eight families with a history of AD onset between the ages of 56 and 65 years (mean, 61.9 years) are included
here. There were 129 individuals in those families, but only the probands and 5 additional individuals underwent se-

quencing of presenilin 1.
TApPOE €4 indicates apolipoprotein E €4.

viduals in 206 families. In 19 (9.2 %)
families, at least 1 person had disease
onset before the age of 55 years
(TABLE 1 and FIGURE 1). A proband
from 8 (42%) of these 19 families had
a G-to-C nucleotide change at posi-
tion 865 bp in exon 7 of the longest
splice form of presenilin 1 (Genbank
accession [L42110, NM_000021, se-
quence in FIGURE 2) resulting in a
glycine—alanine amino acid substitu-
tion at codon 206 (Gly206Ala).>>3° No
presenilin 1 mutations were observed
in the probands of the other 11 fami-
lies (Figure 1).

The Gly206Ala mutation was found
in 23 (52%) of the 44 individuals
tested in the 8 families (TABLE 2); 21
of the 23 carriers had AD at the time
they were examined (mean [SD] age
at onset, 54.5 [7.1] years). The other
2 individuals, 57 and 52 years of age
(Table 2), had cognitive impairment
but no functional impairment. These
2 individuals would meet criteria for
mild cognitive impairment.’” Five
others had AD without the Gly206Ala
mutation. Their mean (SD) age at
onset was significantly later (68.9
[9.5] years; t=3.7, P=.001), and 3
were homozygous for apolipoprotein
E €4 (ApoE €4) and 2 were heterozy-
gous. The ApoE €4 allele was present
in 11 of the 21 patients with the
Gly206Ala mutation, but had no

effect on the age at onset (with €4:
54.7 years; without €4: 54.2 years,
P=.9).

Additional Families and
a Community Study

No presenilin 1 mutations were
observed in probands from another
28 (13.5%) of the 206 Caribbean His-
panic families with onset between the
ages of 56 and 65 years (mean age,
61.9 years) (Figure 1). However,
among the 319 unrelated subjects
from the Washington Heights com-
munity study, a Caribbean Hispanic
with AD beginning at 58 years of age
had the Gly206Ala mutation and a
family history of AD. This person was
not a known relative of any of the
Caribbean Hispanic families described
above. No African Americans or
whites had the presenilin mutation.
The Gly206Ala mutation was not
found in the 2 public AD mutation
databases.?>** However, while our ini-
tial work was under review, the same
mutation was reported in 4 unrelated
probands and 1 sibling with early-
onset AD from a series of 414 patients
referred for genetic testing for AD.*®
All of these additional cases were
also of the Hispanic ethnic group.
Whether they are of Caribbean origin
is unknown. Another 5 Hispanic pro-
bands have since been identified with
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|
Figure 1. Sources of Patients and Families Identified in This Study

Caribbean Hispanic Families
206 Families (763 Individuals)
95 Identified in New York
111 Identified in Caribbean Islands

AD Onset After Age 65 y
159 Families (523 Individuals)

Washington Heights Community Study
2126 Individuals (Unrelated)
319 Sampled

!

\ 4

!

!

AD Onset Before Age 55 y
19 Families (111 Individuals)

!

Caribbean Hispanic
147 Individuals
115 Healthy
32 With Dementia

Non-Hispanic White
54 Individuals
46 Healthy
8 With Dementia

Non-Hispanic Black
118 Individuals
95 Healthy
23 With Dementia

AD Onset at Age 56 to 65 y
28 Families (129 Individuals)

|

!

|

PS1-Gly206Ala

A4

Mutation
1 Family
(1 Individual)

Y

PS1-Gly206Ala
Mutation

28 Families (33 Individuals)

No PS1 Mutations

8 Families
(23 of 44 Individuals)

‘ No PS1 Mutations

No PS1 Mutations ‘

AD indicates Alzheimer disease.

|
Figure 2. Nucleotide and Amino Acid Sequence of the Region of Presenilin Exon 7 That

Includes the Caribbean Hispanic Mutation

.CTG ATC TGG AAT TIT GCT GIG GTIG GGA ATG  ATT..
L | W N F A v v G M | (Mutated Allele)

CTG ATC TGG AAT TIT  GGI TG GG GOA ATG AT el
L I w N F G v v G M I rma )

The altered nucleotide and amino acid are in bold.

this mutation, but DNA was not avail-
able for additional analysis (W.K.S.,
written communication, August
2001).

Functional Assessment

of the Mutation

The effect of the Gly206Ala mutation
on the secretion of amyloid 8 peptide
isoforms (AB4 and AB.,) was tested in
HEK293 cell lines stably overexpress-
ing this mutation. Cells expressing wild
type presenilin 1 secreted 11+0.08
ng/mL of ARy and 3.63+1.29 ng/mL of
AB4,. Cells expressing the Gly206Ala
mutant or another known mutation,
Leu392Val,*>* secreted similar quan-
tities of AB4 (11.32+0.11 ng/ml and
12.22+0.78 ng/mL, respectively). The
Gly206Ala mutation caused a 2.2-fold
increase in the amount of amyloid AR,
secretion (8.03+2.48 ng/mL, P=.003),
while the Leu392Val resulted in a 5-fold
increase (18.47+9.31 ng/mL, P<<.001).
This provides evidence that the con-
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servative glycine to alanine substitu-
tion is a pathogenic mutation.

Analysis of a Genetic
Founder Effect

If the Gly206Ala mutation occurred in
a recent common ancestor of the indi-
viduals with this variant, alleles at nearby
markers should be shared on chromo-
somes with this mutation. Every indi-
vidual tested with the Gly206Ala muta-
tion in the 9 families from this report and
from the 4 families in the referral se-
ries®® had the identical number of re-
peats in at least 1 allele at the GT-repeat
microsatellite [(GT),, wheren=21] and
at the CA-repeat microsatellite [(CA),,
where n=19] (FIGURE 3). In contrast,
only 8 (11.8%) of 68 unrelated Carib-
bean Hispanic controls had (GT),, at the
GT-repeat microsatellite marker and 5
(14.7%) of 34 controls had (CA),, at the
CA-repeat microsatellite marker. None
of the controls had both (GT),, and
(CA)yy alleles. Inspection of the con-

structed haplotypes in the 8 families re-
vealed that the Gly206Ala mutation, the
(GT),, and the (CA),o always segre-
gated together (pedigrees available from
the authors on request).

Haplotype-Phenotype Relationship

To determine how the haplotype
(Gly206Ala mutation, the (GT),; and
the (CA)o) segregated with AD, we
conducted multipoint parametric link-
age analysis in the 8 families. The hap-
lotype segregated strongly with AD in
these families in all but 2 of the haplo-
type carriers, who did not yet have AD
but did have mild cognitive impair-
ment.>” Multipoint parametric linkage
analysis that included the Gly206Ala
mutation, the (GT),, and the (CA)o
yielded a maximum limit of detection
(LOD) score of 2.16 (P=.00081).

The estimated haplotype frequen-
cies differed significantly between pro-
bands from all 13 families (9 in this re-
portand 4 from the referral series®) and
unrelated Caribbean Hispanic con-
trols (x*,=32.64; P=.000032). The
Monte Carlo analysis confirmed the re-
sults from the conventional x? test
(P=.00001). None of the probands car-
ried the Gly206Ala mutation without
the (GT),; at the GT-repeat microsat-
ellite and the (CA);o at the CA-repeat
microsatellite.

©2001 American Medical Association. All rights reserved.



Amyloid Precursor Protein Gene
No variants were observed in exons 16
and 17 of the amyloid precursor pro-
tein gene among the 19 Caribbean His-
panic probands with AD onset before
the age of 55 years.

PRESENILIN MUTATION AND EARLY-ONSET ALZHEIMER DISEASE

COMMENT

The Gly206Ala mutation in presenilin 1
was observed in 8 Caribbean Hispanic
families with onset of familial AD be-
fore the age of 55 years. The identical mu-
tation was also found in a Caribbean His-

panic patient with familial early-onset AD
by mutation screening of individuals in
the Washington Heights community
study in northern Manhattan. The mu-
tation was not identified while screen-
ing chromosomes from 256 normal in-

]
Table 2. Characteristics of Families With Early-Onset Familial Alzheimer Disease and the Presenilin 1 Gly206Ala Mutation

Alzheimer Gly206Ala ApoE Current Age or

Family No.* Origin Person Sex Disease Mutation Genotypet Age at Onset, yt
NYADOO033 Puerto Rico Proband Female + + 3/3 55
Sibling Male - - 3/3 56
Sibling Male - 3/4 70
NYADO145 Puerto Rico Proband Female + + 3/4 55
Sibling Female + + 3/4 53
Sibling Female § + 3/3 57
Sibling Female - - 3/3 53
NYADO182 Dominican Republic Proband Female + + 4/4 54
Sibling Female - - 3/4 54
Sibling Male + - 3/4 61
Offspring Female - - 3/4 26
Paternal aunt Female + - 4/4 67
Paternal uncle Male + + 4/4 68
NYAD0232 Puerto Rico Proband Female + + 3/3 63
Sibling Male + + 3/3 44
Sibling Female + + 3/3 55
Sibling Male + + 3/3 57
Sibling Female + + 3/3 65
Sibling Female - - 3/3 57
Sibling Female + + 3/3 46
NYADO0230 Puerto Rico and Proband Female + + 3/4 46
Dominican Republic Sibling Female - - 3/4 55
Sibling Female - - 3/4 58
Sibling Male § + 3/4 52
Sibling Male + + 3/4 50
Sibling Female - - 3/4 57
Sibling Female - - 3/4 46
Mother Female + - 4/4 63
Maternal uncle Male + - 4/4 81
Maternal aunt Female + - 3/4 68
Paternal cousin Male + + 2/4 58
Paternal cousin Male - - 2/4 62
Paternal cousin Male + + 2/4 69
NYADO173 Puerto Rico Proband Female + + 3/4 44
Sibling Male - - 4/4 62
Sibling Male - - 4/4 65
NYADO172 Puerto Rico Proband Female + + 3/4 51
Sibling Female + + 3/3 54
NYAD290 Puerto Rico Proband Male + + 3/3 49
Sibling Male + + 3/3 58
Sibling Male + + 3/3 50
Sibling Female - - 3/3 46
Sibling Female - - 3/3 50
Sibling Male - - 3/3 47
RM2129 Puerto Rico Proband Female + + 3/3 58

*All families labeled with “NY” prefix were part of an investigation of Caribbean Hispanic families. The individual labeled with the “RM” prefix was identified from a random sample of
Medicare recipients participating in a study of aging and dementia in northern Manhattan. The individual has a family history of Alzheimer disease, but no relatives have been

examined.
TApoE indicates apolipoprotein E.
FAge at onset if demented.

§Individual meets criteria for mild cognitive impairment.*®

©2001 American Medical Association. All rights reserved.
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]
Figure 3. Examples of Genotyping for the GT-repeat and CA-repeat Microsatellite Markers
Upstream of the Presenilin-1 Gene in Probands and Unrelated Caribbean Hispanic Controls

GT-Repeat Microsatellite CA-Repeat Microsatellite

>n 4 :
- 2 v . ;..“. > . t T

& .‘-—-._.

PP P P + + PPP P+ P

The shared alleles for each marker are indicated with arrowheads. All probands had the identical number of
repeats in both microsatellite markers. The (GT),, allele at the GT-repeat marker and the (CA);, allele at the
CA-repeat marker were present in all probands, while less than 15% of the controls carry either allele. P in-
dicates proband; +, unrelated control carrying the shared allele. (“Shadow bands,"” which are often seen as a

technical artifact with dinucleotide markers, are seen with the GT-repeat, but not with the CA-repeat.)

dividuals, including 115 healthy elderly
Caribbean Hispanics.

The same mutation has been re-
ported in 5 Hispanic patients, 4 pro-
bands and 1 sibling, with AD referred for
genetic testing.*® Moreover, a labora-
tory (Athena Diagnostics Inc, Worces-
ter, Mass) identified another 5 pro-
bands with the same mutation. The
individuals in these 18 families (9 from
this report and 9 from the referral se-
ries®) were not related to one another.
Based on the triplet genetic code, a given
amino acid change can, in principle, be
caused by various nucleotide changes. All
mutation carriers in these families shared
the identical nucleotide change. We fur-
ther observed shared alleles at 2 poly-
morphic repeat sequences flanking pre-
senilin 1 in all individuals with the
Gly206Ala mutation, strengthening the
likelihood that it was inherited from a
common ancestor. Evidence support-
ing the segregation of the haplotype con-
taining the Gly206Ala mutation, the
(GT),, allele at the GT-repeat microsat-
ellite, and the (CA), allele at the CA-
repeat microsatellite with AD was based
on the constructed haplotypes and mul-
tipoint linkage analysis in our original 8
families and in the comparison of esti-
mated haplotypes from the probands and
unrelated Caribbean Hispanic controls.

Five individuals with older-onset AD
did not have the Gly206Ala mutation
but had at least 1 ApoE €4 allele. Sev-
eral family members also had the
Gly206Ala mutation. Among those in-
dividuals with the Gly206Ala muta-
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tion, the ApoE €4 allele did not influ-
ence the age at onset.

Aldudo et al® reported novel muta-
tions in presenilin 1 mutations
(Met232Leu, Ala409Thr, Leu282Arg)
with both familial and sporadic AD from
Spain. Presenilin 1 mutations were ob-
served in exon 5 (Asnl135Asp)? and in
exon 6 (Leul71Pro) in Mexican fami-
lies,!? and in exon 8 (Glu280Ala) in a
large family from South America.''?!
None of these mutations were found in
the Caribbean Hispanics we investi-
gated.

Presenilin 1 mutations in exons 4, 5,
6, 8, and 11 have been found in 3 or
more families, but only 2, both in exon
4, have been attributed to a common
founder.5*** The frequency of some
presenilin mutations in individuals
from unrelated families and from di-
verse ethnic backgrounds suggests ei-
ther that these mutations are very old
and have persisted for several genera-
tions, or that they may have arisen as
independent mutations at different
times. For example, the Glu280Ala mu-
tation in exon 8 has been observed in
more than 12 unrelated families of Japa-
nese, Spanish, and European ethnic
groups. 1011214344

The Gly206Ala mutation in preseni-
lin 1 represents a conservative amino acid
change, but a similarly conservative mu-
tation has been reported in 2 unrelated
families in exon 11, Gly384Ala."* Both
the Gly206Ala and Gly384Ala muta-
tions selectively increase the produc-
tion of the neurotoxic AR, isoform of

amyloid 3-peptide. Consistent with func-
tional importance, the glycine at codon
206 is evolutionarily conserved in all ani-
mal presenilins (including vertebrate pre-
senilin 1 and presenilin 2 and their or-
thologues in invertebrates) although it
is not conserved in the Aradopsis homo-
logue.®

Itis intriguing to speculate on the ori-
gin of the Gly206Ala mutation in exon
7 in presenilin 1. It has not been re-
ported in patients from Spain, Mexico,
or Colombia, therefore it may have
originated in earlier generations of Ca-
ribbean Hispanics. Caribbean Hispan-
ics from the Dominican Republic and
Puerto Rico share a rich and complex
heritage.* First invaded by the Span-
ish explorers, many of the indigenous
peoples of these islands were killed and
those who survived experienced politi-
cal domination by Spanish, French, and
British colonists during the next 500
years. The Gulf Stream sailing route
used by the Europeans to settle the Ca-
ribbean islands tracks the western coast
of Africa before crossing the Atlantic al-
most directly to the Caribbean is-
lands. The Gly206Ala mutation there-
fore also could have been introduced
when Africans were brought as slaves
to the Caribbean islands. These same
currents also have provided a means by
which the progeny of a single founder
could have dispersed among the Ca-
ribbean islands in the remote past.*’

Mutation screening in this study was
limited to a population sample of Ca-
ribbean Hispanics in northern Manhat-
tan. Screening for this or other preseni-
lin 1 mutations in a healthy population
would not be practical because early-
onset AD is a rare disorder. However, the
finding of the Gly206Ala mutation in
presenilin 1 in 18 unrelated Caribbean
Hispanic families identified by com-
pletely different methods, including a se-
ries of patients referred to a commer-
cial laboratory,*® implies that it may
account for a substantial percentage of
early-onset familial AD in the Carib-
bean Hispanic population. Genetic test-
ing is currently of limited use for late-
onset and sporadic AD." However, in
research settings and in diagnosis or ge-
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netic counseling of a Caribbean His-
panic patient with early-onset familial
dementia, identifying a Gly206Ala mu-
tation may be useful.
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