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Background: Apolipoprotein (A4POE) ¢4 is recognized as an independent risk factor for
mild cognitive impairment (MCI). However, not everyone with the €4 allele develops MCI,
suggesting that other susceptibility genes exist. This study aimed to identify MCI suscept-
ibility genes, including BINI, MCIR, STARDG, and PVRL2, in elderly Han Chinese and to
verify their association with APOE &4 allele in MCI onset.

Methods: To determine whether polymorphisms in BINI (rs6733839, rs7561528), MCIR
(rs2228479), STARDG (1s10164112), and PVRL2 (rs6859) occurred in elderly MCI patients
carrying APOE ¢4 allele, we carried out a case—control study including 285 MCI patients and
326 healthy controls.

Results: Statistically significant differences in the proportion of APOE ¢4 carriers, and
BESCI, ADAS-cog, and CNT scores existed between the NC and MCI groups (all P <
0.01). Frequencies of the rs10164112 T and rs6859 A alleles were significantly higher in the
latter than in the former (P = 0.01; 0.029). However, no significant differences in allele and
genotype distribution of BINI (rs6733839, rs7561528) and MCIR (rs2228479) existed
between samples in our two groups (all P > 0.05). When stratified by APOE ¢4 status
(carriers/non-carriers), genotype frequencies of BINI rs7561528, STARDG rs10164112, and
PVRL?2 rs6859 among the four groups (NCe4+, NCe4-, MCled+, MCle4-) were significantly
different. Additionally, our results suggest a significant association between MCI and BINI
187561528, STARDG 1s10164112, and PVRL2 rs6859 (all P<0.05) in elderly carriers.
Conclusion: This suggests that among the Han Chinese, MCI in elderly APOE ¢4 carriers
may be related to the BINI (rs7561528), STARD6 (rs10164112) and PVRL2 (rs6859).
Genotype AA of rs7561528 and TT of rs10164112 might be protective factors against
MCI in elderly APOE &4 carriers.

Keywords: mild cognitive impairment, BINI, MCIR, STARDG6, PVRL2, APOE,
polymorphism, association analysis

Introduction

Dementia, in the elderly, is a continuous pathophysiological process, with preclini-
cal, early clinical, and dementia stages. The early clinical stage is also known as
mild cognitive impairment (MCI) and can be considered a transitional stage
between normal aging and dementia, with an annual conversion rate of 10%—15%
to Alzheimer’s disease (AD), which is more than 10 times greater than that of the
normal elderly population.'” Although MCI has a greater risk of developing
dementia, dementia is not the only result of MCI progression. A 5-year follow-up
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study showed that 29% of MCI patients did not progress to
dementia and 10% reverted to normal status. Since there is
no exact cure for dementia, it is urgent to establish poten-
tial diagnostic markers for MCI in the elderly population
to carry out accurate interventions to reduce, delay, or even
reverse the progression of MCI. The combined pathogen-
esis of MCI and AD is complex and is mainly caused by
the joint action of genetic and environmental factors.**
Twin studies suggest that 37% to 78% of variance in age-
at-onset of cognitive impairment can be attributed to addi-
tive genetic effects. Consequently, genes involved in MCI
or late-onset Alzheimer’s disease (LOAD) could be highly
valuable diagnostic tools.” Mutations in amyloid precursor
protein (4PP), presenilin 1 (PSENI) and presenilin 2
(PSEN2) genes have been confirmed to cause early-onset
Alzheimer’s disease (EOAD), which accounts for less than
1% of all AD cases. To date, only the apolipoprotein
E (APOE) &4 allele has been described as being strongly
associated with cases of sporadic AD (SAD) in diverse
populations worldwide; specifically, in those without
a family history of the condition.

The main pathological indicators of AD are extracel-
lular amyloid (APB) plaques, intracellular neurofibrillary
tangles (NFTs), and a loss of neurons and synapses, result-
ing in brain atrophy. Genetic, biochemical, and neuro-
pathological data suggest that aggregation of AP, the key
component of plaques formed by proteolysis of - amyloid
precursor protein (B-APP), is central to initiating AD
pathogenesis. PSENI and PSEN2 have also been shown
to act as susceptibility genes, leading to the initiation of
the “amyloid cascade”, a basic biochemical process for the
production of AB. APOE,
19q13.2, is an important serum lipoprotein and plays

located on chromosome

a role in the mobilization and redistribution of cholesterol.
It may act by affecting the metabolism of Af, promoting
its deposition. APOFE has also been implicated in neuronal
growth and repair, nerve regeneration, immune response,
and activation of lipolytic enzymes. In humans, it is
expressed as three common isoforms coded for by three
alleles: APOEe2, €3 and ¢4. APOE ¢4 is the strongest
known genetic risk factor for AD. The ¢4 allele has been
widely verified as a pathogenic gene of MCI and AD, and
it serves as a predictor of conversion from MCI to AD.
Large epidemiological studies have demonstrated that
APOE ¢4 is associated with lower cognitive performance
(particularly with regard to memory), occurrence of MCI,
and progression from MCI to dementia.®” However, not
all APOE &4 carriers develop MCI or AD. Only 50% of

individuals with AD carry the APOFEe4 allele, and some
elderly dementia patients exhibit no association with
APOE subtypes being linked to AD, indicating that addi-
tional undiscovered genetic factors may contribute to MCI
or AD susceptibility.

As the field of molecular genetics has developed, meta-
analysis and genome-wide association studies (GWAS)
have given us the ability to described additional genes
that may be associated with MCI, including BINI,
MCIR, STARDG, and PVRL2. The pathogenesis of these
genes may be related to a number of factors in the body,
including lipid metabolism, immune system function,
inflammatory factors, synaptic-cell-functioning pathways,
cell membrane processing. The bridging integrator 1
(BIN1) gene located in the 2ql14.3 region is the most
important genetic susceptibility gene of LOAD after
APOE ¢4. BINI may be involved in clathrin-mediated
endocytosis by modifying the vesicles transport of [-
APP. This increases both the abnormal phosphorylation
of tau proteins and AP deposition, affecting the onset
of AD.*® Steroidogenic acute regulatory-related lipid
transfer domain 6 (STARD®) is located on 8p11.23 region
and might play an important role in regulating neuroster-
oid synthesis by participating in the intramembranous
transfer of cholesterol in mitochondria. It was reported
that the neurosteroid levels in the brain of patients
with AD were decreased, which negatively correlated
with the density of beta-amyloid deposits. As a result,
the function of STARDG6 has
most AD studies.'’

The pathogenesis of neurodegenerative diseases pri-

become the focus of

marily involves neuroinflammation and oxidative stress.
As such, tumor necrosis factor-alpha (TNFa), which
serves as the main effector of the inflammatory response,
is involved in the occurrence and development of AD.
Melanocortin might regulate neuroinflammation and oxi-
dative stress by inhibiting the activation of NF-kxB and
reducing TNFa levels. The melanocortin 1 receptor
(MCIR) gene located on chromosome 16 is a highly poly-
morphic G protein-coupled seven-transmembrane receptor
with
pigmentation.'""'* Epidemiological studies have provided

primarily concerned regulating skin
evidence of co-occurrence of Parkinson’s disease (PD) and
cutaneous melanoma (CM), indicating that MCI/R may be
involved in the bidirectional link between both diseases.'

One gene near APOE is PVRL2 (poliovirus receptor-
related 2), which belongs to the immunoglobulin group. Its

encoded nectin-2 protein may bind to membrane protein
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receptors, initiating the signaling pathway leading to
downstream lipid metabolism.'*'> In diseases involving
polygenic inheritance, a single nucleotide polymorphisms
(SNP) contributes little to disease risk predictions, but the
presence of multiple abnormal alleles also multiplies the
risk of disease. It is known that racial differences in gene
polymorphism exist. Nevertheless, no study has evaluated
SNPs of BINI, MCIR, STARDG6 and PVRL2 among MCI
patients in the Han Chinese population. Therefore, this
study analyzed these four SNPs, which were recently
reported as putative genetic risk factors associated with
the onset of MCI, in the Han Chinese population alongside
the APOE &4 allele.

Materials and Methods
Subjects

1850 elderly volunteers aged 50 and over were recruited by
hospital staff from the Wuxi community using a questionnaire
survey that allowed researchers to preliminarily exclude indi-
viduals with severe physical and mental illnesses. A total of
1500 participants were initially screened and brought to hos-
pital for clinical interviews, psychological tests, and laboratory
tests, of which 1302 persons completed clinical interviews and
neurocognitive tests. Next, 394 cognitively normal elderly
individuals and 346 patients with mild cognitive impairment
were selected from this group, based on the interview and test
results. Petersen MCI diagnostic criteria and DSM—5 mild
neurocognitive impairment diagnostic criteria were also used
to reinforce this selection. Of the 562 excluded participants,
248 were diagnosed with subjective cognitive impairment,
125 were diagnosed with mild Alzheimer’s disease, and 189
failed to complete the test. Blood samples were collected from
all subjects for biochemical and genetic polymorphism tests.'®
As a result, we obtained 611 valid research participants.
These subjects were then divided into two groups: the
normal control group (NC) and the MCI group. The sub-
jects were aged 51— 85 years (mean = SD = 65.31 £ 6.36
years), with the lengths of their educations varying from 3
to 19 years (mean = SD = 9.63 + 2.73 years). 555 were
married (549 original spouses and 6 remarried) and 56
were single (41 widowed, 13 divorced, and 2 unmarried).
Their family structures also varied: 238 lived with children
and/or grandchildren, 346 lived with spouses, 27 lived
alone. Their main occupations were as follows: 72 techni-
cians, 54 administrators, 370 workers, 78 farmers and 37
assorted others. All subjects, or their guardians, signed an
informed consent form at the time of recruitment, with the

ethics committee of the Wuxi Mental Health Center of
Nanjing Medical University approving the study. The
study protocols were conducted in accordance with the
Declaration of Helsinki.

Procedure

Subjective Memory Complaint Screening

The brief elderly cognitive screening questionnaire screening
(BECSI) was used to screen the elderly in the community.'”
It contained 13 items aimed at assessing the following four
functional domains: memory function, temporal orientation,
work efficiency, and mental pathology. Each item was scored
on a scale of 0-3, with total scores determining the degree of
cognitive impairment. Those with fewer than 5 points had
non—subjective cognitive impairment, those with 5-9 points
had mild cognitive impairment, and those with less than 10
points had severe cognitive impairment.

Clinical Interview and Examinations

Our interview and examination process had 4 primary
sections: (1) social demographic data, (2) medical history
collection and simple psychiatric examination, (3) physi-
cal examination, and (4) necessary auxiliary examina-
tions and psychological tests. The first section included
demographics questions, such as subject name, gender,
age, nationality, marriage, culture, occupation, educa-
tional level, family status, as well as economic status,
alcohol and tobacco habits, and outdoor activities.
The second collected information related to memory
and cognitive decline, psychiatric examinations, and
family and individual medical history. The third collected
information focused around examination of the central
nervous system, as well as assorted other physical data,
such as heart rate, blood pressure, height, weight, vision
and hearing. Finally, the last section included more
detailed exams: electrocardiograms, electroencephalo-
grams, routine blood tests such as blood glucose and
blood lipids, T3/T4 tests, folic acid/vitamin B12 tests,
and brain CTs, Alzheimer’s Disease Assessment Scale-
Cognitive (ADAS-Cog), Activity of Daily Living Scale
(ADL) and Hamilton Depression Scale (HAMD) were

also used to evaluate
18,19

subject conditions in this

section.

Obijective Cognitive Impairment Assessment

The core neurocognitive test (NCT) was used to assess
individual evaluation.”®2' Tt consisted of eight subtests:
digit span, word completion, quick coding, picture-
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symbol matching, verbal analogy, numeral operation, pic-
ture recall, and trail marking test. We calculated the scores
of each subtest to find neurocognitive total score following
objective cognitive impairment assessment criteria. These
scores were also organized by degree of impairment as
follows: no cognitive impairment (each subtest score >7
points, neurocognitive total score >85 points), mild cogni-
tive impairment (two or more subtests scores <7 points,
neurocognitive total score >70 points), severe cognitive
impairment (two or more subtests scores <4 points, neu-
rocognitive total score <70).

Gene Polymorphism Detection
Gene polymorphism was detected in three steps. First, we
selected SNPs: MCI risk-related SNP retrieval was con-
ducted according to CHB data from the HapMap database.
Five SNPs of the BINI, MCIR, STARDG6, and PVRL2
genes (rs6733839, rs7561528, rs10164112, rs2228479
and rs6859) were selected according to the principle of
minimum allele frequency (MAF), where MAF > 10% and
linkage disequilibrium coefficient (r*) >0.8. Then, we
completed genomic DNA extraction. 5 mL of fasting
venous blood was collected from all participants using
2% acid

ethylenediaminetetraacetic anticoagulant

Table | Demographic Characteristics of the Study Participants

(EDTA) tubes. The Tiangen DNA extraction technique
(Tiangen Biotech Co., Ltd, Beijing, China) was used to
isolate leukocytes from those samples and extract DNA,
which was then stored at -80°C for later use. We then
engaged in SNP genotyping. The ligase detection reaction-
PCR (LDR-PCR) method (Shanghai Biowing Applied
Biotechnology Co., Ltd, Shanghai, China) was used to
detect gene polymorphism, and DNA sequencing was
used to detect the LDR reaction products. rs6733839,
rs7561528, rs10164112, rs2228479, and rs6859 genotypes
were then analyzed and verified by sequencing.

Statistical Analysis

All analyses were performed using SPSS24.0 software
(IBM Corporation, Armonk, NY, USA). Goodness-of-fit
tests for Hardy—Weinberg equilibrium (HWE) were used
to ascertain how representative of the population the study
sample was. Two-sample t-tests were performed, compar-
ing group comparisons such as age, years of education,
BMI, and family medical history. Psychological tests of
the two groups were compared using analysis of covar-
iance (ANCOVA). Chi-squared tests were used to compare
categorical variables, including gender, marital status,
APOE genotype, genotype and allele distributions of

NC (n =326) MCI (n = 285) x2ItIF P value

Gender (M/F) 142/184 146/139 3.590 0.058
Marital status (married/divorced or widowed) 300/26 255/30 1.188 0.276
Age, years (mean * SD) 64.06+5.82 66.7416.66 5.318 0.000
Educated years (mean%SD) 10.25+2.77 8.92+2.50 6.221 0.000
Pre-retirement employment (technicist/administrator/ 48/32/ 24/22/ 42.328 0.800
laborer/farmer/others) 212/16/18 158/62/19

BMI, Kg/M2 (mean + SD) 23.75£3.19 24.00+3.42 0.944 0.346
Family history (Fh*/Fh") 271299 17/268 1.222 0.269
APOE (e4+/e4-) 38/288 92/193 38616 0.000
BECSI score (mean * SD) 2.95£2.11 6.63+4.42 9.939 0.000
ADAS-cog score (mean * SD) 6.08+2.60 9.52+3.98 1.819 <0.01
CNT score (mean * SD) 94.57+17.66 77.69%19.44 3.017 <0.01
ADL score (mean * SD) 12.84+3.71 13.44+3.30 5.285 0.000

Note: Values are shown as mean * standard deviation.

Abbreviations: NC, normal control; MCI, mild cognitive impairment; APOE, apolipoprotein E; ADAS-Cog, Alzheimer’s Disease Assessment Scale — Cognitive Subscale;
BECSI, brief elderly cognitive screening questionnaire screening; CNT, core neurocognitive test; ADL, activities of daily living scale; Fh, family history of neurodegenerative

disease.
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BINI, MCIR, STARDG6, and PVRLZ2. Bonferroni correction
was used, and significance was set at P<0.05.

Results

Participant Characteristics

The general clinical characteristics of the two groups are
summarized in Table 1. The NC group consisted of 326
older adults without any cognitive deficits, and the MCI
group consisted of 285 individuals with MCI. Statistically
significant differences were observed in terms of age,
years of education, type of pre-retirement employment,
APOE genotype, and psychological tests scores between
the two groups (P<0.000 for all). ANCOVA was con-
ducted to control the impact of age on the scores of
psychological tests. However, statistically significant dif-
ferences still existed between their adjusted BECSI,
ADAS-COG, NCT, and ADL scores (all P<0.01). No
statistically significant differences between the two groups
were found in terms of sex (P=0.058), marital status
(P=0.276), BMI (P=0.346), or in terms of family history
of neurodegenerative disease in first-degree relatives.

Alleles and Genotypes

As shown in Table 2, the T allele frequency and genotype
frequencies of rs10164112 were significantly different
between the NC and MCI groups (P = 0.01, P = 0.003).
Meanwhile, the A allele frequency of rs6859, but not the
genotype frequency, was significantly different between
the two groups (P=0.029). There were no significant dif-
ferences between the allele or genotype frequencies of

rs6733839, rs7561528, or rs2228479 between the two
groups.

Association Analysis

After Bonferroni correction among the four groups (NCe4+,
NCe4-, MCle4+, and MCle4-; Table 3), as well as stratifi-
cation by APOE &4 status (carriers/non-carriers), the geno-
type frequencies of BINI rs7561528, STARD6 rs10164112,
and PVRL?2 rs6859 were significantly different. In addition,
our results suggest, that in elderly APOEF &4 carriers, there
may be a significant association between BINI 1s7561528,
STARDG6 1510164112, and PVRL2 rs6859 with MCI (all
P<0.05). We did not detect any significant correlation
between BINI rs6733839 or MCIR 152228479 and MCI in
elderly APOE &4 carriers.

Discussion

Recent GWAS have identified multiple candidate genes
associated with MCI, but results varied due to ethnic and
regional differences in gene polymorphism. In this study,
we aimed to further confirm and explore the susceptibility
genes of MCI. We examined the distribution of SNPg of
BINI, MCIR, STARDG6, and PVRL2, which were asso-
ciated with MCI in the GWAS analysis, and analyzed
whether that distribution was associated with MCI patients
carrying the APOE &4 allele in the Han Chinese
population.

GWAS meta-analysis showed that multiple SNP sites
of BINI gene were significantly correlated with AD, with
1s744373, 157561528, and rs67338393 being the most
representative of that association.””>® However, these

Table 2 Comparison of Genotype and Allele Frequencies of SNPs Between MCI Group and NC Group

Gene SNP NC (n = 326) MCI (n = 285) MAF Genotype
P-value P-value
MAF Genotype MAF Genotype
BINI rs6733839 0.452 0.301:0.495:0.204 0.437 0.344:0.437:0.219 0.648 0.392
(CTC:T)
rs7561528 0.125 0.775:0.199:0.026 0.123 0.769:0.216:0.015 0.892 0.581
(GAG: A)
STARDé rsl0164112 0.244 0.575:0.363:0.062 0.307 0.443:0.500:0.057 0.010 0.003
(CTC:T)
MCIR rs2228479 0214 0.613:0.347:0.040 0.230 0.601:0.339:0.060 0.503 0.556
(GAG: A)
PVRL2 rs6859 0.298 0.488:0.429:0.084 0.356 0.398:0.493:0.109 0.029 0.078
(GAG: A)
Abbreviations: MAF, minor allele frequency; NC, normal control; MCI, mild cognitive impairment.
Neuropsychiatric Disease and Treatment 2021:17 http: 1129
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NC:z4+/NC¢e4-

0.828

0.010

0.171

1.000

0.000

MClie4-

INCg4-

0.731

0.696

0.005

0.365

0.798

MCle4+

INCg4-

0.327

0.950

0.137

1.000

0.000

Exact Sig

MCle4+

INCe4+

0.341

0.031

0.044

1.000

0.947

MCleg4+

IMClg4-

0.622

0.769

0.460

0.488

0.000

Bonferroni

Sig

0.030

0.040

0.000

Exact
Sig

0.767

0.006

0.008

0.828

0.000

MCle4-

(n
0.32:0.45:0.22

193)

0.75:0.23:0.02

0.43:0.51:0.07

0.59:0.34:0.07

0.54:0.37:0.09

MCI

MCleg4+

(n=92)

0.390:0.40:0.20

0.80:0.19:0.01

0.48:0.49:0.03

0.62:0.35:0.03

0.09:0.76:0.15

NC:4-

(n
0.31:0.49:0.20

=288)

0.79:0.20:0.01

0.58:0.37:0.05

0.61:0.35:0.04

0.54:0.39:0.07

NC

NC:e4+

(n=38)

0.25:0.53:0.22

0.68:0.21:0.12

0.54:0.32:0.14

0.63:0.34:0.03

0.11:0.74:0.16

SNP

rs6733839

(CTC:T)

rs7561528

(G:AG: A)

rs10164112
(CTC:T)

rs2228479
(G:AG: A)

rs6859

(G:AG: A)

Table 3 Results of Association Analysis of SNPs and APOE ¢4 in MCI Patients and Controls

Gene

BINI

STARD6

MCIR

PVRL2

Abbreviations: NC, normal control; MCI, mild cognitive impairment.

findings were inconsistent between different ethnic groups
and regions. The rs7561528 A allele was found to increase
the risk of AD in Caucasian and African American
populations.”* However, Yang et al believed that
rs7561528 A allele might be a protective factor for AD
in southern Chinese population.” It was recently reported
by Chen et al that allele C of BINI rs744373 was posi-
tively correlated with the incidence of MCI in the Tujia
Chinese population, but no correlation was found between
157561528 and MCI.%° It has been reported that expression
of BINI varies according to gender and race in the brains
of normal and sporadic AD patients, and its associated
with later age-at-onset and shorter disease duration
in AD patients.””*® MCI is the prodromal stage of AD,
and its speed of progression and age-at-onset are generally
lower than that of AD. Therefore, in our total samples, we
found no significant differences between the polymorph-
ism distributions of BINI 157561528 and rs67338393 in
normal and MCI groups. Depending on whether or not
group members carried the APOE &4 allele, the genotype
frequency of rs7561528 could vary significantly between
the MCled+ group and NCe4+ groups. The frequency of
GG genotype in the MCI &4+ group was higher than that in
the NCe4+ group (0.80 vs 0.68), and the frequency of the
AA genotype in the MCI g4+ group was lower than that in
the NCe4+ group (0.01 vs 0.12), suggesting that
rs7561528 polymorphism might be associated with the
onset of MCI in elderly patients carrying the APOE &4
allele.

Recent studies have found that the STARDG6 distribu-
tion serves a neuroprotective role in the peripheral and
central nervous systems. Initial studies by Kim et al sug-
gest that rs10164112 is associated with AD risk in Korean
population, and the frequency of the T allele in the AD
patients was significantly lower than it was in the healthy
controls. Kim et al also speculated that rs10164112 may
regulate gene expression by controlling the binding of
transcription factors, and that Spl transcription factor
binds to C-containing promoter, but not to the
T-containing promoter.”*~°

Our previous results showed that, alone, the
rs10164112-T allele was not an independent risk factor
for AD in the Han Chinese population. However, it was
an independent risk factor when combined with APOE
€4 allele. These results were inconsistent with the results
reported by Kim.>' In this study, there were significant
differences in the allele and genotype distributions of
STARDG 1510164112 polymorphism between the MCI
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and control groups. The frequency of the T allele in MCI
patients was significantly higher than that in normal
controls (0.307 vs 0.244). Moreover, the frequency of
the TT genotype in the MCI &4+ group was lower than
that in the NCe4+ group (0.03 vs 0.14), and genotype
frequencies of STARDG rs10164112 were significantly
different between the MCle4- and NCe4- groups. Our
results suggest that STARD6 rs10164112 polymorphism
may be associated with the occurrence of MCI in the
Han Chinese population, and independently effects MCI
without interacting with APOE &4.

To date, studies have confirmed that MCIR is widely
distributed in a variety of tissue cells, including skin cells,
vascular endothelial cells, melanoma cells and central
nervous system, and is a target for drug research in
MCIR
1s2228479 is a highly polymorphic locus that occurs fre-

a variety of neurodegenerative diseases.
quently in Western and Asian populations.**>* Tell-Marti
et al found that rs2228479 polymorphism increased the
risk of developing LOAD, especially in patients whose
genetic risk could not be explained by the presence of
the APOE genotype. However, it had no effect on the
age of onset.”* Rs2228479 polymorphism may act on the
body through inflammation, or through immunomodula-
tory pathways unrelated to pigmentation. In this study,
there was no significant difference in rs2228479 poly-
morphism distribution between the MCI and NC groups.
At the same time, no significant association was observed
between 152228479 polymorphism and MCI risk in the
elderly with APOEe4+ carriers. To date, there are limited
numbers of functional evaluations of MCIR gene poly-
morphisms in the neurocognitive system, and larger
genetic studies are necessary to confirm the association
between MCIR gene polymorphism and MCI.

PVRL2 1s6859, which increases the risk of AD, is
located in the 19q13.2 region, which, in turn, is in strong
linkage disequilibrium (LD) with APOE.*>* This was
verified in both Caucasian and southern Chinese popula-
tion. However, these populations had different risk alleles
(the G allele and A allele, respectively). It was recently
reported by Cruz-Sanabria et al that, in the Spanish popu-
lation, the decline in cognitive function was more pro-
nounced in MCI patients with rs6859 GG genotype than
in those without the GG genotype.’® In this study, we
found that the A allele frequency of PVRL2 rs6859 in
the patients with MCI was significantly higher than that
in the normal controls, which was consistent with the
results of Yang et al>> We found that there were

significant differences in the genotype distributions of
rs6859 polymorphism among the four groups (NCe4
+/NCe4-/MCled+/MCled-). In addition, our results sup-
port the existence of a synergistic effect between PVRL?2
1s6859 and APOE ¢4 that increases MCI risk in the Han
Chinese population. It indicated that the &4 allele may
have a certain effect on rs6859 genotype expression, and
that the association between PVRL2 SNPs and MCI is not
simply based on the LD with APOE. However, the specific
mechanism needs to be further studied.

The occurrence of MCI may be the result of the inter-
action between genetic and environmental factors. This
study is an exploratory study based on the Wuxi commu-
nity population. Although we have controlled for regional,
population and ethnic bias, there are still some limitations.
We did not further stratify our data by age and sex, which
may have caused bias in our results. Secondly, this study
mainly analyzes the co-phenotype model of gene poly-
morphism, excluding the dominant model and the reces-
sive model, so there may be bias in the aspect of genetic
heterogeneity.

Conclusions

Our findings suggest that BINI r1s7561528, STARDG6
rs10164112, and PVRL2 rs6859 may be related to inci-
dences of MCI in elderly APOEe4 carriers belonging to
the Han Chinese population. We did not detect any sig-
nificant interactions between APOE ¢4 and either MCIR
rs2228497 or BINI rs6733839 in relation to MCI. The
results we obtained were inconsistent results when com-
pared with the results of previous research. Thus, it is
necessary to perform additional replication studies, with
larger sample sizes and across several populations, to
confirm the associations between the APOE &4 allele and
BINI, MCIR, STARDG6, and PVRL2 polymorphisms in
relation to MCL.
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