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years of PD onset. Controls were 356 patients without neurodegenerative disease. Compared with subjects
with the AA genotype of SNP rs823128, those with the AG genotype, but not the GG genotype, had a significantly
reduced risk of sporadic PD. Compared with the AA genotype of SNP 15947211, both the AG genotype and the GG
genotype were significantly related to an increased risk of sporadic PD. Using subjects with the AA genotype of
SNP 15823156 as a reference group, there were significant inverse relationships under the additive and dominant
models. No significant relationships were found between SNPs rs16856139 or 1511240572 and sporadic PD. The

Keywords:
Case~control study
Gene-environment interaction

Japanese CAAAC, the TGAGA, and the CAGAC haplotypes were significantly related to sporadic PD. The additive interaction
Parkinson's disease between SNP rs823128 and smoking affecting sporadic PD was significant, although the multiplicative interac-
Smoking tion was not significant. The PARK16 SNPs rs823128, 1s947211, and rs823156 and the CAAAC, TGAGA, and
PARK16 polymorphisms CAGAC haplotypes may be significantly associated with sporadic PD in Japan. New evidence of an additive inter-
action between SNP rs823156 and smoking is suggested.
© 2016 Elsevier B.V. All rights reserved.
1. Introduction

PARK16, located on 1q32, which contains five genes (SLC45A3,
NUCKS1, RAB7L1, SLC41A1, and PM20D1) within 169.6 kb, was identified
as a new Parkinson's disease (PD) susceptibility locus in a genome-wide
association study (GWAS) in the Japanese population in 2009. The asso-
ciation between PD and each of seven single nucleotide polymorphisms
(SNPs) (rs16856139, rs823128, rs823122, rs947211, rs823156,

* Corresponding author.
E-mail address: miyake.yoshihiro.Is@ehime-u.acjp (Y. Miyake).
1 Other members of the Study Group are listed in Appendix A.

http://dx.doi.org/10.1016/j.jns.2016.01.021
0022-510X/© 2016 Elsevier B.V. All rights reserved.
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rs708730, and rs11240572) surpassed genome-wide significance [1].
In a GWAS in Caucasians, the relationships between SNPs rs823128,
rs823156, or rs11240572 and PD did not reach genome-wide signifi-
cance: the minor allele frequencies of these SNPs in controls were
0.04, 0.18, and 0.04, respectively, though the association with SNP
rs823128 was significant among combined samples from stage I and
stage Il [2]. Two GWAS conducted in the UK and US found no associa-
tions between PARK16 SNPs and PD [3,4]. PARK16 was not included in
the top 57 candidate SNPs in a GWAS in the Ashkenazi Jewish popula-
tion [5]. Several genetic association studies [6-19] have investigated
the relationships between PARK16 SNPs and PD, but these studies
have produced mixed findings. A 2012 meta-analysis using the PDGene
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database reported evidence for genome-wide significance, showing that
SNP rs947211 was significantly associated with PD in Caucasian popula-
tions, while SNP rs823156 was significantly associated with PD in Asian
populations [20].

To contribute to the body of available evidence regarding the associ-
ation between PARK16 SNPs and the risk of sporadic PD, we examined
this issue using data from a multicenter hospital-based case-control
study in Japan. In addition, we conducted haplotype analyses and inves-
tigated the possibility of interaction between the SNPs and smoking,
which is known to be inversely related to PD.

2. Methods
2.1. Study population

PD cases were recruited at three university hospitals and one nation-
al hospital in Fukuoka Prefecture, on the island of Kyushu in southern
Japan, and at three university hospitals, three national hospitals and
one municipal hospital in Osaka, Kyoto, and Wakayama Prefectures,
all of which are in the Kinki region, located in the mid-western part of
the mainland. Eligible cases were patients who were within six years
of the onset of PD and who had been diagnosed by one of the collaborat-
ing neurologists at one of the 11 collaborating hospitals according to the
United Kingdom PD Society Brain Bank clinical diagnostic criteria [21].
The neurologists in charge asked their eligible PD patients to participate
in our case~-control study. Of 298 eligible PD cases identified during the
period between April 1, 2006 and March 31, 2008, 250 agreed to partic-
ipate in the study (response rate: 84%).

In the same time period, control subjects were recruited from de-
partments other than neurology (orthopedic surgery, ophthalmology,
otorhinolaryngology, plastic surgery, and oral surgery) at three of the
11 collaborating hospitals: one university hospital in Fukuoka Prefec-
ture and one university hospital and one national hospital in the Kinki
region. Control subjects were not matched to cases, either individually
or in larger groups. Control candidates, who were inpatients or outpa-
tients without neurodegenerative diseases at any of these three hospi-
tals, were approached by an attending doctor or by one of our
research nurses to participate in our case-control study. Eventually,
372 control candidates participated in our study whereas 156 refused
(response rate: 70%).

Of the 250 cases and 372 control subjects who participated in our
study, 240 cases and 371 controls gave informed consent to genotyping.
Excluded were 11 cases and 12 controls with a family history of PD, one
control with missing data on smoking, one control with missing data on
caffeine intake, and one control with missing data on SNPs because ge-
notype identification was impossible. The final analysis thus comprised
229 cases and 356 control subjects. The ethics committees of the 11 col-
laborating hospitals (Fukuoka University, Utano National Hospital,
Osaka City University, Kyushu University, Wakayama Medical Universi-
ty, Kyoto University, Kurume University, Minami-Kyoto National Hospi-
tal, Toneyama National Hospital, Kyoto City Hospital, and National
Omuta Hospital) approved our case-control study. Written informed
consent was obtained from all subjects.

2.2. Questionnaire

Participants filled out a set of two self-administered questionnaires
and mailed these materials to the data management center or handed
them to research nurses. Our research technicians completed missing
answers and/or illogical data by telephone or in-person interview.

Dietary habits during the preceding month were assessed using a
self-administered, semi-quantitative, comprehensive diet history ques-
tionnaire, Reported intake levels of coffee, black tea, and Japanese and
Chinese teas were used to estimate caffeine intake. Energy-adjusted in-
take was calculated according to the density method. A second ques-
tionnaire elicited information on sex, age, smoking habits, and family

history of PD. A history of smoking was defined as having smoked at
least once per day for at least one year.

2.3. DNA extraction and genotyping

Genomic DNA from buccal specimens collected with BuccalAmp
swabs (Epicenter BioTechnologies, Madison, WI, USA) was extracted
using a QIAmp DNA mini kit (Qiagen, Inc., Valencia, CA, USA). Five
PARK16 SNPs [rs16856139 (SLC45A3), rs823128 (NUCKST), rs947211
(Intergenic), 1s823156 (SLC41A1), and rs11240572 (PM20D1)] were ge-
notyped using TagMan SNP Genotyping Assays on the StepOnePlus ma-
chine (Applied Biosystems, Foster City, CA, USA) according to the
manufacturer's instructions. Of the seven SNPs identified in a 2009
Japanese GWAS [1], SNPs rs708730 and rs823122 were excluded in a
case~control study conducted in Singapore because r? between
15708730 and rs823156 and 2 between rs823122 and rs823128 > 0.8
[6]; this finding prompted us to exclude the two SNPs from the present
study as well.

24. Statistical analysis

Departures from the Hardy-Weinberg equilibrium were assessed
among the control subjects using the chi-square test. Linkage disequilib-
rium was examined using Haploview software version 4.2 (Broad Insti-
tute, Cambridge, MA, USA) {22]. Logistic regression analysis was
performed to calculate the crude odds ratios (ORs) and 95% confidence
intervals (CIs) for sporadic PD relative to the SNPs under study, with the
reference category being the homozygote of the major allele among the
control subjects. Multiple logistic regression analysis was used to con-
trol for sex, age, region of residence, smoking, and caffeine intake.
Smoking and caffeine intake were inversely associated with PD in this
population [23,24]. The statistical power calculation was performed
using QUANTO version 1.2 [25]. Haplotypes and their frequencies
were inferred according to the expectation maximization algorithm.
For differences in haplotype frequency between the cases and control
subjects, crude ORs and 95% Cls were calculated based on the frequency
of each haplotype relative to all other haplotypes combined. We exam-
ined multiplicative and additive interactions between PARK16 rs823128
and smoking with regard to the risk of sporadic PD. Multiplicative inter-
action was estimated by introducing a multiplicative term into a multi-
ple logistic regression model. Three measures for the additive
interaction were calculated using the Excel sheet provided by
Andersson et al. [26]: 1) relative excess risk due to interaction (RERI),
2) attributable proportion due to interaction (AP), and 3) synergy
index (S). RERI is the excess risk due to an interaction relative to the
risk without exposure. AP refers to the attributable proportion of dis-

- ease among individuals exposed to both factors that is due to the factors'

interaction. S is the excess risk from both exposures when there is an
additive interaction, relative to the risk from both exposures without
an interaction. RERI = 0, AP = 0, or S = 1 means no interaction or strict
additivity; RERI > 0, AP > 0, or S > 1 means positive interaction or more
than additivity; RERI <0, AP < 0, or S < 1 means negative interaction or
less than additivity [27]. If any of the null values (0 in RERI and AP or 1 in
S) falls outside the 95% CI of its respective measurement, then the addi-
tive interaction is considered statistically significant. Excluding the cal-
culation of linkage disequilibrium and statistical power calculation, all
statistical analyses were performed using STATA/SE software version
13.1 (StataCorp, College Station, TX, USA).

3. Results

Compared with control subjects, cases were more likely to be older
and non-smokers and to report a low caffeine intake (Table 1). There
were no differences between cases and controls with regard to sex or
region of residence.
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Table 1
Characteristics of the study population.
Variable n (%) P-value
Cases Controls
(N = 229) (N = 356)
Sex 094
Male 88 (38.4) 138 (38.8)
Female 141 (61.6) 218 (61.2)
Age, years, mean & SD 684 4 8.7 66.6 & 8.5 0.01
Onset age, years, mean =+ SD 65.7 + 8.8
Region of residence 0.27
Fukuoka 86 (37.6) 150 (42.1)
Kinki 143 (62.5) 206 (57.9)
Ever smoked 0.001
No 167 (72.9) 212 (59.6)
Yes 62 (27.1) 144 (40.5)

Caffeine intake, mg/4184 k], mean + SD 149.3 + 110.8 193.7 + 139.3 0.0001

Among the control subjects, deviation from Hardy-Weinberg equi-
librium was not observed for any of the SNPs (P = 0.16 to 1.00). SNPs
rs823128, 15947211, rs823156, and rs11240572 were in strong linkage
disequilibrium with each other (D’ = 0.84 to 0.98; Table 2).

In the multivariate model, compared with a reference group of sub-
jects with the AA genotype of SNP rs823128, those with the AG geno-
type, but not the GG genotype, had a significantly reduced risk of
sporadic PD: the adjusted OR (95% CI) for the AG genotype was 0.64
(0.42-0.97) (Table 3). Under the additive and dominant models, the in-
verse associations were significant: the adjusted ORs (95% CIs) were
0.64 (0.44-0.93) and 0.62 (0.41-0.93), respectively. Compared with
the AA genotype of SNP rs947211, both the AG genotype and the GG ge-
notype were significantly related to an increased risk of sporadic PD: the
adjusted ORs (95% CIs) were 1.60 (1.01-2.53) and 3.06 (1.83-5.12), re-
spectively. Under the additive and dominant models, the adjusted ORs
(95% Cls) were 1.76 (1.36-2.28) and 1.99 (1.29-3.07), respectively.
Using subjects with the AA genotype of SNP rs823156 as a reference
group, neither the AG genotype nor the GG genotype was evidently as-
sociated with sporadic PD in the multivariate model, while significant
inverse relationships were observed under the additive and dominant
models: the adjusted ORs (95% ClIs) were 0.68 (0.48-0.96) and 0.67
(0.46-0.98), respectively. There were no significant relationships be-
tween SNPs rs16856139 or rs11240572 and sporadic PD in any genetic
model after adjustment for the confounders under study. With respect
to SNP rs11240572, an inverse association fell just short of the signifi-
cance level under the dominant model (adjusted OR [95% CI] was 0.70
[0.48-1.02], P = 0.06). The statistical power calculation revealed that,
using our sample size, we could detect the gene-disease association
for an OR of 0.588 with an accuracy of more than 80% at a significance
level of 0.05 with a two-sided alternative hypothesis under the domi-
nant model.

When haplotypes with a frequency of less than 1% in either cases or
control subjects were excluded, seven haplotypes remained (Table 4).
Given the haplotype order of rs16856139, rs823128, rs947211,
rs823156, and rs11240572, the CAAAC and TGAGA haplotypes were sig-
nificantly inversely related to sporadic PD compared with all other hap-
lotypes combined: the crude ORs (95% Cls) were 0.64 (0.49-0.84) and

Table 2
Pairwise linkage disequilibrium of PARK16 polymorphisms (12 below and D’ above the
diagonal).

rs16856139  rs823128  rs947211  rs823156  rs11240572
1516856139 0.61 0.79 0.63 0.74
1s823128 032 0.98 0.92 0.88
15947211 0.08 0.15 0.98 0.89
rs823156 0.26 0.67 0.20 0.84
1511240572 035 0.59 0.17 0.69
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0.58 (0.35-0.96), respectively. In contrast, the CAGAC haplotype was
significantly positively associated with sporadic PD in comparison
with all other haplotypes combined: the crude OR (95% CI) was 1.78
(1.40-2.28).

Compared with subjects with the AA genotype of SNP rs823128 who
had ever smoked, those with the AG or GG genotype who had never
smoked had a 3.3-fold increased risk of sporadic PD: the additive inter-
action between SNP rs823128 and smoking affecting sporadic PD was
significant because the 95% Cls of the RERI and AP values were >0,
while the multiplicative interaction was not significant (Table 5).

4, Discussion

In a study of 433 cases and 916 controls conducted in Singapore, the
PARK16 SNPs rs823128, 1s947211, rs823156, and 1511240572, but not
rs16856139, were significantly associated with PD [6] (Table 6). A sig-
nificant relationship was found between SNP rs823128 and PD in a
case~control study in Taiwan, while no such significant relationship
was observed in case-control series from Tunisia, the US, Canada,
Norway, Ireland, and Poland [8]. There were significant associations be-
tween SNP rs16856139, rs823128, and rs823156, but not rs11240572,
and PD in a Chinese study of 636 cases and 510 control subjects [10].
SNP rs823128, but not rs947211, was significantly related to PD in a
Chilean sample (169 cases and 195 controls) [11]. Significant associa-
tions were observed between five SNPs including rs947211 and PD in
720 cases and 642 controls, all of Ashkenazi Jewish origin [14]. In a Ko-
rean study of 1036 cases and 1208 controls, SNPs 1s947211 and
1511240574, but not rs16856139 or rs823156, were significantly associ-
ated with PD [16]. There was a significant relationship between SNP
rs947211, but not rs823128, rs823156, or rs11240572, and PD in a
case—control study in Taiwan (497 cases and 500 controls) [17]. In a Chi-
nese study of 1061 cases and 1066 controls, no material associations
were found between SNPs rs823156 or rs11240574 and PD [19].
These findings are in partial agreement with our results.

No significant relationship was shown between SNPs 1s823156 or
15947211 and PD in a Spanish study of 1445 cases and 1161 controls
[12]. In a case-control study in China (226 cases and 230 controls),
SNPs rs16856139 and rs11240572, but not rs823128, rs947211, or
rs823156, were significantly related to PD [13]. There were no evident
associations between SNPs rs947211 or rs823128 and PD in a Chinese
study of 323 cases and 345 controls [18]. These findings are at variance
with the current results, The inconsistency of these findings with our re-
sults may be at least partly explained by differences in the genetic back-
grounds of the populations examined, definitions of PD, and statistical
power. For example, the minor allele frequency of SNPs rs823128 and
rs11240572 in Caucasians is lower than that in Asians. Li et al. showed
that the linkage disequilibrium pattern of SNPs close to rs947211 was
similar in Caucasians and Asians, including Chinese, Japanese, and
Malay, while the linkage disequilibrium patterns around rs823128 and
rs823156 differed between Caucasian and Asian populations [28].

SNP rs823156 is located on the SLC41A1 gene. SLC41A1 is a cell-
membrane-localized Mg?* carrier, conducting the exchange of intracel-
lular Mg?™* for extracellular Na™ [29]. Kolisek et al. demonstrated that
the substitution p.A350V in SLC41A1 is a gain-of-function mutation
leading to increased Mg?™* extrusion from the cell, which might result
in chronic intracellular Mg?*-deficiency, a condition that is found in
various brain regions of PD patients [30]. SNP rs823128 is located on
the NUCKS1 gene. NUCKS1 (nuclear, casein kinase, and cyclin-
dependent kinase substrate one) is a nuclear, DNA-binding and highly
phosphorylated protein and a substrate for casein kinase 2, cyclin de-
pendent kinase-1 and DNA-activated kinase in vitro and in vivo; based
on these characteristics, it appears to be important for cell cycle progres-
sion [31]. Satake et al. found that SNP rs947211 was strongly associated
with transcript levels of NUCKST [1].

Our results regarding the CAGAC haplotype of rs16856139,
rs823128, rs947211, rs823156, and rs11240572 are in partial
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Table 3
Association between PARK16 polymorphisms and sporadic Parkinson's disease in Japan.
SNP Model Genotype n (%) Crude OR (95% CI) Adjusted OR (95% CI)?
Cases (N = 229) Controls (N = 356)
rs16856139 Co-dominant cc 183 (79.9) 270 (75.8) 1.00 1.00
CT 46 (20.1) 79(222) 0.86 (0.57-1.29) 0.89 (0.58-1.37)
T 0(0.0) 7(2.0)
Additive 0.74 (0.50-1.08) 0.75 (0.51-1.12)
Dominant 0.79 (0.53-1.18) 0.81 (0.53-1.24)
15823128 Co-dominant AA 183 (79.9) 254 (71.4) 1.00 1.00
AG 43 (18.8) 94 (26.4) 0.63 (0.42-0.95) 0.64 (0.42-0.97)
GG 3(1.3) 8(2.3) 0.52 (0.14-1.99) 0.43 (0.11-1.69)
Additive 0.66 (0.46-0.94) 0.64 (0.44-0.93)
Dominant 0.63 (0.42-0.93) 0.62 (0.41-0.93)
15947211 Co-dominant AA 37(16.2) 103 (28.9) 1.00 . 1.00
AG 114 (49.8) 185 (52.0) 1.72 (1.10-2.67) 1.60 (1.01-2.53)
GG 78 (34.1) 68 (19.1) 3.19 (1.94-5.25) 3.06 (1.83-5.12)
Additive 1.79 (1.40-2.30) 1.76 (1.36-2.28)
Dominant 2,11 (1.39-3.21) 1.99 (1.29-3.07)
15823156 Co-dominant AA 170 (74.2) 233 (65.5) 1.00 1.00
AG 55(24.0) 112 (31.5) 0.67 (0.46-0.98) 0.70 (0.47-1.03)
GG 4(1.8) 11(3.1) 0.50 (0.16-1.59) 0.41 (0.12-1.37)
Additive 0.68 (0.49-0.95) 0.68 (0.48-0.96)
Dominant 0.66 (0.46-0.95) 0.67 (0.46-0.98)
rs11240572 Co-dominant cC 166 (72.5) 230 (64.6) 1.00 1.00
CA 58 (25.3) 118 (33.2) 0.68 (0.47-0.99) 0.69 (0.47-1.01)
AA 5(2.2) 8(2.3) 0.87 (0.28-2.69) 0.84 (0.26-2.71)
Additive 0.74 (0.53-1.03) 0.74 (0.53-1.04)
Dominant 0.69 (0.48-0.995) 0.70 (0.48-1.02)

2 Adjusted for sex, age, region of residence, smoking, and caffeine intake.

agreement with those of the previously cited Korean study in which the
CGGAAC haplotype of rs16856139, rs4245718, rs947211, rs823156,
rs708730, and rs11240572 was significantly positively associated with
PD [16].

To our knowledge, the present study is the first to show a significant
additive interaction between SNP rs823128 and smoking with respect
to the risk of sporadic PD; the multiplicative interaction, however, was
not significant,

Several methodological limitations of the current study should be
recognized. First, given that data on family history of PD was self-
reported, some proportions of sporadic PD might be misclassified.

Second, information on smoking was also self-reported.

Third, our control subjects were selected from 3 of the 11 collaborat-
ing hospitals at which cases were recruited. The results of a sensitivity
analysis restricted to cases who were recruited from three hospitals as-
sociated with recruitment of control subjects (n = 145) were similar to
those in the overall analysis: the adjusted OR under the dominant
model was 0.62 (95% Cl: 0.38-0.999) for 15823128, 1.75 (95% Cl: 1.07-
2.86) for rs947211, and 0.65 (95% CIL: 0.42-1.02) for rs823156.

Table 4
Haplotype analysis of 5 PARK16 polymorphisms associated with sporadic Parkinson's dis-
ease in Japan®.

Haplotype®  n (%)
Cases (2N = 458)

Crude OR (95% CI)¢

Controls (2N = 712)

Fourth, the number of cases and control subjects was rather small for
avalid genetic association study. The lack of significant relationships be-
tween SNPs rs16856139 or rs11240572 and sporadic PD might be at-
tributable to insufficient statistical power.

Fifth, correction for multiple testing, an appropriate procedure in ini-
tial exploratory analyses, was not performed in the present study. As
this is a hypothesis testing study and part of the present findings is a
replication of previously published results, we think that correction for
multiple testing would cause us to underestimate our results.

Sixth, although adjustment was made for some confounders, residu-
al confounding effects could not be ruled out.

The present study suggests that the PARK16 SNPs rs823128,
15947211, and rs823156 and the CAAAC, TGAGA, and CAGAC haplotypes
were significantly associated with the risk of sporadic PD in our
Japanese population. Also, new evidence of an additive interaction be-
tween SNP rs823156 and smoking affecting sporadic PD is suggested.
More studies should be performed to confirm the authenticity of our re-
sults and to clarify the biological mechanisms underlying the observed
interactions.

Table 5
Interaction between PARK16 SNP rs823128 and smoking history affecting sporadic
Parkinson's disease in Japan.

Genotype Ever smoked

Yes No
No. Adjusted OR (95% No. Adjusted OR
cases/controls  CI)? cases/controls  (95% CI)?

CAAAC 111 (242) 237 (33.3) 0.64 (0.49-0.84)
CAAGC 6(1.3) 11 (1.5) 0.85 (0.26-2.52)
CAAGA 8(1.7) 15 (2.1) 0.83 (0.30-2.09)
CAGAC 260 (56.8) 302 (42.4) 1.78 (1.40-2.28)
CGAGA 22 (4.8) 32 (45) 1.07 (0.59-1.93)
TAAAC 5(1.1) 9(1.3) 0.86 (0.23-2.89)
TGAGA 25 (5.5) 64 (9.0) 0.58 (0.35-0.96)

AA 47/103 1.00 136/151

AG + GG 15/41 1.10 (0.54-2.22)  31/61

P for multiplicative interaction = 0.19

Measures of additive interaction”
Relative excess risk due to interaction (RERI) = 1.51 (95% Cl: 0.21-2.81)
Attributable proportion due to interaction (AP) = 0.46 (95% CI: 0.12-0.80)
Synergy index (S) = 2.94 (95% Cl: 0.52-16.58)

1.68 (0.75-3.77)
3.30 (1.61-6.74)

2 Rare haplotypes (frequency less than 1% in either cases or controls) were deleted.
b Haplotype order is 516856139, rs823128, rs947211, rs823156, and rs11240572.
¢ Crude OR for each haplotype is relative to all other haplotypes combined.

2 Adjusted for sex, age, region of residence, and caffeine intake.
b Statistically significant when the 95% CI of RERI >0, the 95% Cl of AP > 0, or the 95% Cl
of S > 1, indicating additive interaction.

-88-



Y. Miyake et al. / Journal of the Neurological Sciences 362 (2016) 47-52 51

Table 6

Findings from other genetic association studies on the relations between PARK16 polymorphisms and Parkinson's disease.

References Country No. of cases and controls Relations between PARK16 polymorphisms and Parkinson's disease
1516856139 rs823128 rs947211 rs823156 rs11240572

[6] Singapore 433 and 916 No Significant Significant Significant Significant

[71 UK 453 and 483 No No

[8] Taiwan 403 and 348 Significant

[8] Tunisia 159 and 302 No

[8] USA 1916 and 1009 No

[8] Canada 420 and 331 No

[8] Norway 675 and 582 No

[8] Ireland 363 and 372 No

8] Poland 347 and 348 No

[10] China 636 and 510 Significant Significant Significant No

[11] Chile 169 and 195 Significant No

{12} Spain 1445 and 1161 No No

[13] China 226 and 230 Significant No No No Significant

[14] Israel 720 and 642 Significant

{16] Korea 1036 and 1208 No Significant No Significant

117} Taiwan 497 and 500 No Significant No No

[18] China 323 and 345 No No

[19] China 1061 and 1066 No No
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Appendix A

Other members of the Fukuoka Kinki Parkinson's Disease Study
Group are as follows: Tomonori Kobayashi (Department of Neurology,
Faculty of Medicine, Fukuoka University); Hideyuki Sawada, Eiji Mizuta,
and Nagako Murase (Clinical Research Institute and Department of Neu-
rology, Utano National Hospital); Tsuyoshi Tsutada (Department of Ge-
riatrics and Neurology, Osaka City University Graduate School of
Medicine); Takami Miki (Izumiotsu Municipal Hospital); Jun-ichi Kira
(Department of Neurology, Neurological Institute, Graduate School of
Medical Sciences, Kyushu University); Tameko Kihira (Department of
Health Sciences, Kansai University of Health Sciences); Tomoyoshi
Kondo (Department of Neurology, Wakayama Medical University);
Hidekazu Tomimoto (Department of Neurology, Graduate School of
Medicine, Mie University); Takayuki Taniwaki (Division of Respirology,
Neurology, and Rheumatology, Department of Medicine, Kurume Uni-
versity School of Medicine); Hiroshi Sugiyama (Utano National Hospi-
tal); Sonoyo Yoshida (Department of Internal Medicine, Omachi
Municipal General Hospital); Harutoshi Fujimura and Tomoko Saito
(Department of Neurology, Toneyama National Hospital); Kyoko Saida
and Junko Fujitake (Department of Neurology, Kyoto City Hospital);
Naoki Fujii (Department of Neurology, Neuro-Muscular Center, National
Omuta Hospital); Masatoshi Naito and Jun Arimizu (Department of Or-
thopaedic Surgery, Faculty of Medicine, Fukuoka University); Takashi
Nakagawa, Hirofumi Harada, and Takayuki Sueta (Department of Oto-
rhinolaryngology, Faculty of Medicine, Fukuoka University); Toshihiro
Kikuta and George Umemoto (Department of Oral and Maxillofacial
Surgery, Faculty of Medicine, Fukuoka University); Eiichi Uchio and
Hironori Migita (Department of Ophthalmology, Faculty of Medicine,
Fukuoka University); Kenichi Kazuki, Yoichi Ito, and Hiroyoshi Iwaki
(Department of Orthopaedic Surgery, Osaka City University Graduate
School of Medicine); Kunihiko Shiraki and Shinsuke Ataka (Department
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