
LETTERS TO THE EDITOR
Was ADH1B under Selection
in European Populations?

To the Editor: Recently, Galinsky et al.1 developed the soft-

ware FastPCA on the basis of principal-component analysis

(PCA) to investigate genome-wide population differentia-

tions and selective signals. They applied FastPCA to the

allele-frequency data of theGenetic Epidemiology Research

on Adult Health and Aging (GERA) cohort,2 which con-

tains 54,734 European Americans. They detected a

genome-wide-significant selection signal at rs1229984

(g.100239319C>T [GenBank: NC_000004.11]) in alcohol

dehydrogenase 1B (ADH1B [MIM: 103720]) in the GERA

cohort on the basis of principal component 1 (PC1).

Because the selection for rs1229984*T (p.Arg48His

[GenBank: NP_000659.2]) was previously identified in

East Asians,3 they proposed that ADH1B could serve as an

example of convergent evolution in Europe and East Asia.

The geographic frequency of the rs1229984*T

(p.Arg48His) allelehad twopeakdistributions inEastAsians
Figure 1. Signals of Selection in the Top Four PCs of European Po
The vertical axis is theDi
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(>40%) andWestAsians (~30%).4,5 In Europe, itwas distrib-

uted substantially in southern (~10%) and eastern (~5%) re-

gions butwas rare (<5%) or even absent in central, western,

and northern regions.4–6 The average low frequency raises

suspicion for the conclusion that rs1229984*T (p.Arg48His)

inADH1B is under selection in Europe. To address this issue,

we ran FastPCA for five representative European popula-

tions (i.e., Utah residents with ancestry from northern

and western Europe from the CEPH collection [CEU],

Finnish in Finland [FIN], British in England and Scotland

[GBR], Iberian Population in Spain [IBS], and Toscani in

Italia [TSI]) from the 1000 Genomes Project7 because data

on the GERA cohort were not available to us. After quality

control as described in Galinsky et al.,1 a total of

8,539,702 SNPs (with minor allele frequency > 0.01) from

503 European individuals were analyzed. The previously re-

ported signals of selection at LCT (MIM: 603202)

(rs6754311 [g.136707982T>C] [GenBank: NC_000002.

11] and rs4988235 [g.136608646G>A] [GenBank: NC_

000002.11]) and OCA2 (MIM: 611409) (rs12916300

[g.28165345C>T] [GenBank: NC_000015.10]) could be
pulations from the 1000 Genomes Project
istribution on the basis of the PCA result. For most largeDi

2 values,
cases, p¼ 0), so we adopted the top values to show the results. The
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Figure 2. PCA Results on European Populations from the 1000
Genomes Project
We preformed quality control, a Hardy-Weinberg equilibrium test,
and linkage-disequilibrium filtering as described in Galinsky et al.1

by using PLINK 1.9.8 After that, a total of 1,063,058 SNPs were
analyzed in FastPCA.
detected in both PC1 and PC2,1 but no selection signal at

ADH1B (rs1229984) was found in the top four PCs

(Figure 1). Although the power of the PC-based selection

statistic was decreased as a result of the relatively small sam-

ple size (n ¼ 503) in comparison with that of the GERA

cohort (n ¼ 54,734), given the average low frequency

(<10%) of rs1229984*T (p.Arg48His) in Europe,4–6 in-

creasing the sample size seems unable to improve the statis-

tic power according to the simulation results (cf. Figure 3 in

the original paper1). In addition, we checked the PCA re-

sults based on a total of 1,063,058 SNPs (Figure 2). FIN

was separated from other populations by PC1. CEU was

clustered with the GBR but diverged from IBS and TSI. The

patterns generally agreed with previous results,9,10 suggest-

ing that our running of FastPCA was unlikely to be an

artifact. Therefore, the significant signal of rs1229984*T

(p.Arg48His) as identified by Galinsky et al.1 might not be

the result of regional selection in Europe.

The signal of rs1229984*T (p.Arg48His) was initially in-

ferred from its unusual allele-frequency distribution

among different populations in the GERA cohort,1 which

contains 2,750 Ashkenazi Jewish individuals.2 Indeed,

the allele frequency of rs1229984*T (p.Arg48His) was

higher in Ashkenazi Jews (21%) than in the other non-Jew-

ish European populations (i.e.,<3% in the Irish and north-

ern Europeans, ~5% in eastern Europeans, and ~10% in

southeastern Europeans; Table S6 in the original paper1).

Although Ashkenazi Jews were recruited as European
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Americans in the GERA cohort because of their geographic

proximity,2 many studies revealed genetic differences that

distinguished Ashkenazi Jews from non-Jewish Euro-

peans.11 Galinsky et al. also showed this differentiation

in their PCA (cf. Figure 4 in the original paper1). Some

genome-wide analyses revealed that Ashkenazi Jews have

a common West Asian origin12,13 but also suggest that

Ashkenazi Jews have European admixture.14,15 We recom-

mend re-analyzing the GERA cohort without the samples

identified as Ashkenazi Jews to determine whether the

signal of selection remains. Previous analysis of ADH1B

haplotypes had classified most Ashkenazi Jewish individ-

uals with rs1229984*T (p.Arg48His) into haplotype H5,

which was mainly distributed in West Asians.16 Haplotype

H5 is generally rare (~1%) in European populations (cf.

Table S8 in the original paper1). Collectively, it is most

likely that the high frequency of rs1229984*T (p.Arg48His)

in ADH1B in Ashkenazi Jews was attributed to their

ancestry components of West Asian origin rather than

the result of a parallel selection in Europeans.

Interestingly, Jews have lower rates of alcohol depen-

dence (MIM: 103780) and alcohol-related problems

than other European populations,17 and rs1229984*T

(p.Arg48His) has been reported to be associated with

both unpleasant reactions after alcohol consumption and

the frequency of alcohol consumption in Ashkenazi

Jews.18 A previous study identified the selective signal

at aldehyde dehydrogenase 2 family (mitochondrial)

(ALDH2 [MIM: 100650]), but not at ADH1B in the Ashke-

nazi Jewish population.15 More detailed work is required

to discern the evolutionary history of ADH1B in Ashkenazi

Jews as well as in other West Asian populations.

Because of its high computing speed and statistical po-

wer, FastPCA will serve as a useful tool in analyzing very

large datasets.1 Nevertheless, population structure, gene

flow, and other demographic histories are likely to exist in

large populations, especially in meta-populations of multi-

ple ethnic groups with various genetic ancestries (e.g., the

GERA cohort). In particular, the evidence of genetic admix-

ture in populations living in the Americas19,20 could raise

the possibility that African and/or Native American

ancestry also exists in some individuals self-reported as Eu-

ropeanAmericans. Those demographic factors can generate

‘‘unusual’’ allele-frequency differences in detecting signals

of selection and should be taken into account in the inter-

pretation of the observed selection signals.21,22
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