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ABSTRACT Objective: To explore the relationship between Toll-like Receptor 4 single nucleotide polymorphisms and Alzheimer
disease in the Chinese Han population. Methods: There were 200 AD patients (aged 45 to 85 years) and 200 health controls (aged 45 to
85 years) enrolled from January 2010 to January 2012. The patients were consecutively recruited from the outpatient and inpatient
department in Shanghai Putuo District People's Hospital, Clinic for dementia in Huashan Hospital and Ruijin Hospital. The health
volunteers were recruited from spouses of the patients and the general physical examination population. All the enrolled subjects had no
blood relationship. AD diagnosis were verified by an experienced neurological specialist according to the NINCDS-ADRDA criteria. 2
ml peripheral blood was taken from all the subjects for TLR4-Asp299Gly mutation test by the dideoxy chain termination method.
Meanwhile, TLR4 protein quantitative determination was finished for some random samples in both two groups at the early stage of the
experiment. Additionally, in the later stage of experiment, 352 of the samples were retested for TLR4-Asp299Gly mutation through
Polymerase Chain Reaction-Ligase Detection Reaction (PCR-LDR) method and the ApoE genotype was detected through Snapshot
method since the TLR4-Asp299Gly mutation had been not detected through dideoxy chain termination method. Results: The content of
TLR4 protein is higher in the AD group than that in the control group, and the difference is statistically significant (P <0.05). Asp299Gly
mutation test result shows that the two groups of the samples are wild genotype A without mutation of G, and the frequency (including
homozygous and heterozygous) of ApoE &4 genotype is significantly higher in the AD group with 35.9 %, which is much higher than that
of the control group (17.35 %). Conclusions: In contrast to the control group, the higher expression of TLR4 in peripheral blood of AD
group indicates that TLR4 plays a role in AD process, but evidence on correlation between Asp299Gly mutation of TLR4 gene and the
incidence of AD is not observed.
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1
Table 1 Comparison of the basic demography data of the two groups

« /) () MMSE
Group Total Sex(male/female) Age(Mean SD) MMSE score(Meant SD)
AD
194 87/107 72.44% 8.230 16.93+ 6.061*
(AD group)
196° 96/100 70.48+ 8.936 26.60x 3.186
(Control group)
a.b 6 R . . N ( ) ( ) 4
(MCI) ., *AD P<0.01,

Note: a,b means that 10 cases were excluded when statistic analysis because of 6 AD patients identified with liver cancer, bladder cancer, prostate cancer,
thyroid tumor, platelet increasing disease (for reasons unknown), and neoplasm in the lungs (cancer probably) separately, and 4 cases of the control group

defined as Mild Cognitive Impairment at follow-up. *AD group compares to control group P<0.01.
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Fig.l Spectrum of TLR4-Asp299Gly mutation test by dideoxy chain termination method
ASP299GIY

Note: The position arrow symbol pointed out means the mutation position
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Fig.2 Spectrum of TLR4-Asp299Gly mutation test by PCR-LDR method
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Note The genotype would be defined as A homozygote if the peak only appears at the A position and G homozygote if the peak only appears at the A
position. A/G heterozygote would be defined if the peak only appears at both of A and G positions
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2 AD DNA TLR4 Asp299Gly
Table 2 Comparisons of positive rate of TLR4 Asp299Gly mutation between AD and control group tested by two methods
AD (%) (%)
Test method Total cases(n) Positive rate in AD(%) Positive rate in control(%)
390 0 0
(Dideoxy chain termination)
352 0 0
(PCR-LDR)
23.2 ApoE 352 DNA (P=0.000), AD  ApoE &3 (91.03 %)
Snapshot ApoE AD (96.94 %) (P=0.017) ApoE
ApoE g4 56 %( g4 g2 e4 &3 ApoE &3
g4 &4 g4) (17.35 %) ( 3).
3 AD ApoE
Table 3 Comparisons of the genotype frequency of the AD group and control group
Group
AD % %
Genotype
Frequency of genotype in AD Cases n(%) Frequency of genotype in control Cases n(%)
ApoEgd(+)** 56(35.90) 34 1735
ApoEg4(-) 100 64.10 162 82.65
ApoEg3 + *** 142 91.03 190 96.94
ApoEe3 - 14 8.97 6 3.06
*% 4 *okk 3 R

Note ** Including €4 homozygous and heterozygous genotype. *** Including €3 homozygous and heterozygous genotype.
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