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CHAPTER 2
CHCHD2: a rare genetic risk 

factor of Parkinson’s disease 
in the Caucasian population

Lancet Neurology, 
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ABSTRACT

The gene CHCHD2 

CHCHD2 

6,108 controls). We were unable to replicate the rare variants that were detected 

our WES dataset implies that CHCHD2 

CHCHD2 on PD pathogenesis. 
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Parkinson’s disease (PD).1 2 
CHCHD2, which is suggested to be involved 

family with an autosomal dominant form of PD. 

CHCHD2  

CHCHD2 

establish the pathogenicity of CHCHD2 in individuals of western European ancestry.

CHCHD2 

Illumina HiSeq2000. The reads were aligned using BWA-MEM 0.7.9a to the reference 
3

annotate variants.4,5 6, 
PhyloP7, Polyphen8 9 10 and CADD11. Variants were only considered for 
subsequent analyses if targeted by both capture kits.

CHCHD2.
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CHCHD2 and PD
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The NeuroX array12

diseases.

Both for the WES and the NeuroX dataset, variants were only considered when passing 

Hardy Weinberg equilibrium p-value < 1e-6 and non-random missingness by phenotype 
p-value < 1e-5

13 

CHCHD2 

CHCHD2

 CHCHD2

 Change dbSNP141 ExAC Path.*

AA EAS pred.

(NM_016139)     (n=340) (n=517)

chr7:56174129 rs368503740 0·00006 0·0 NA ·· ··

chr7:56174118 rs112876794 0·0008 0·0 NA ·· ··

chr7:56174102 Pro2Leu rs142444896 0·004 0·008 b,d,e,f 0·035 0·018

chr7:56174067 Pro14Ser rs137965562 0·0001 0·005 b,e,f ·· ··

chr7:56172125 Ala32Thr rs145190179 0·00006 0·0006 b,d,e,f ·· ··

chr7:56172118 Pro34Leu rs371198317 0·0003 0·0 a,b,d,e,f ·· ··

chr7:56171981 Ile80Val rs149119842 0·00003 0·0 f ·· ··

chr7:56169498 +46Tins rs35957514 0·0002 0·0 NA ·· ··

chr7:56169469 unknown ND ND NA ·· ··

6, b=PhyloP7, c=Polyphen28 9 10, f=CADD11. 

components and gender.
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14 covering CHCHCD2 were 
15 The European 

16

17

considered, even when the minor allele frequency was 0.

Table 1 shows CHCHD2 
captured 8 variants that were located in regions targeted by both capture kits, including 

2 Also, these variants are absent in the European 
18 

for Parkinson’s disease. However, in our dataset, among people of western European 

p.Ile80Val) were noted in four of 1,243 cases (<1%). These variants are predicted to be 

Contr. Fisher exact Exome sequencing  NeuroX

(n=559) p PD (n=1243) Contr. (n=472) PD (n=6927) Contr.(n=6108) p

·· ·· ·· 0·0004 0 ·· ·· ·· ··

·· ·· ·· 0·0008 0 ·· ·· ·· ··

0·004 4·69 0·0025 ·· ·· 0·0004 0·0003 1·096 0·889

·· ·· ·· ·· ·· 0·0004 0·0003 1·281 0·736

·· ·· ·· 0·0004 0 ·· ·· ·· ··

·· ·· ·· 0·0008 0 ·· ·· ·· ··

·· ·· ·· 0·0004 0 ·· ·· ·· ··

·· ·· ·· 0 0·001 ·· ·· ·· ··

·· ·· ·· 0·001 0 ·· ·· ·· ··
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CHCHD2 might be a rare risk factor in people of western European 

p = 0.28), 
p = 0.24).

age 39 years and 51 years with asymmetric onset and showed typical symptoms such 

reported to have familial Parkinson’s disease, we did not have access to family members 

were isolated cases with an age at onset of 20 years and 39 years.

2 to 

replicate (p 
variant, not observed in the original CHCHD2 
(p = 0.74).

loci from the Japanese ones, especially for the more common NeuroX variant that was 
2

that was only reported by our study, rs137965562, is not in strong LD with any variant 
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EUR 

EAS 

Figure 1.
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CHCHD2 

CHCHD2

onset PD, might result in damaged mitochondria.1

CHCHD2 variant in our cohort were diagnosed with PD at an early age (< 45 years).

0.03%),18

NeuroX cohort, if they would have been genotyped. We therefore conclude that in our 
CHCHD2 is not a common risk factor for PD, which is in agreement with the 

19,20 

suggests that CHCHD2
young-onset PD. However, the 3 CHCHD2

CHCHD2 variants of sporadic cases 
was unable to replicate within our European NeuroX dataset, it suggests that CHCHD2 

of CHCHD2 in PD, more sequencing studies of CHCHCD2
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