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The now-emerging mitochondrial DNA (mtDNA) population genomics provides information for reconstructing a
well-resolved mtDNA phylogeny and for discerning the phylogenetic status of the subcontinentally specific hap-
logroups. Although several major East Asian mtDNA haplogroups have been identified in studies elsewhere, some
of the most basal haplogroups, as well as numerous minor subhaplogroups, were not yet determined or fully
characterized. To fill the lacunae, we selected 48 mtDNAs from 12,000 samples across China for complete sequencing
that cover virtually all (sub)haplogroups discernible to date in East Asia. This East Asian mtDNA phylogeny can
henceforth serve as a solid basis for phylogeographic analyses of mtDNAs, as well as for studies of mitochondrial
diseases in East and Southeast Asia.

Recent progress in the analysis of complete or nearly
complete mtDNA sequences has provided new insights
into the origin and spread of modern humans and the
phylogeny of the major African, European, Asian, and
Native American mtDNA lineages (Ingman et al. 2000;
Finnilä et al. 2001; Maca-Meyer et al. 2001; Torroni et
al. 2001; Derbeneva et al. 2002; Herrnstadt et al. 2002;
Mishmar et al. 2003). These studies differ in regard to
sequencing technique (viz., Maca-Meyer et al. [2001]
employed manual sequencing), inclusion of the control
region (which was not disclosed by Herrnstadt et al.
[2002]), and sampling scheme: mtDNAs either were cho-
sen according to the language spoken by their bearers
(Ingman et al. 2000), were randomly selected from a
certain geographic range (Finnilä et al. 2001; Herrnstadt
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Figure 1 Phylogenetic tree of 48 East Asian mtDNA lineages, which were sampled from various regional Han populations (Yao et al.
2002a, 2003a), except for those with prefixes DW (Daur, from Inner Mongolia), EWK (Ewenki, from Inner Mongolia), Mg (Mongolian, from
Inner Mongolia), and Miao (Miaozu, from Hunan). This tree incorporates the information drawn from previous reports (Derbeneva et al. 2002;
Herrnstadt et al. 2002; Kivisild et al. 2002, and references therein; Mishmar et al. 2003) by indicating the roots of several haplogroups from
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here, we opt for the one that places a forward mutation
at site 16304 on the way to haplogroup R9. This prompts
yet another broadening of haplogroup F, which is now
recognizable by an “A” deletion scored at site 249 and
transitions at sites 6392 and 10310. Haplogroup F thus
encompasses haplogroups F1, F2, and F3 (originally
called “R9a” in Yao et al. [2002a]). The definition of
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potential oversights and artificial recombination (e.g., as
shown in Yao et al. [2003b] and Yao and Zhang [2003]).
The B5b sequence of a patient suffering from LHON
and cardiomyopathy recently reported by Mimaki et al.
(2003) evidently missed a batch of mutations relative to
the rCRS (73, 204, 263, 1438, 8281–8289del, 8584,
10398, 15223, 16140, and 16189).

The mutational pattern can also be studied in detail
with a large complete mtDNA phylogeny at hand. For
instance, transversions ArG or TrG are apparently
rather rare in the coding region (cf. Herrnstadt et al.
[2003]). The only shared transversions to G in the Eu-
rasian mtDNA tree reported to date by more than one
lab seem to be 961G in haplogroup H, 12083G in hap-
logroup I, and 12738G in haplogroup K1 (Ingman et
al. 2000; Finnilä et al. 2001; Maca-Meyer et al. 2001;
Herrnstadt et al. 2002). Further transversions to G found
in lineages from haplogroups J, T, W, and X by Mishmar
et al. (2003) may thus be problematic, at least 14974G
(Herrnstadt et al. 2003). On the other hand, indels in
the coding region seem to occur at an absolute frequency
comparable with that of transversions but might be
missed occasionally, owing to conservative reading of
ambiguous sequencer outputs. For example, only a sin-
gle private coding-region indel (15944d in an African
haplogroup L1c lineage) can be scored in the 53 com-
plete mtDNA sequences of Ingman et al. (2000) (contrast
this to nine private indels and five shared ones detected
in our 48 complete mtDNA sequences); moreover, their
single haplogroup F sequence (closely related to the line-
age XJ8440 of Yao et al. [2002a]) misses the 249 de-
letion. We agree with Herrnstadt et al. (2003) that the
solution to the problem of mtDNA databases containing
errors “is further effort, both at the front end (the se-
quencing process itself) and at the back end (increased
quality control), of mtDNA database construction.”

In short, the phylogenetic tree of East Asian mtDNAs
obtained in the present study covers all of the major hap-
logroups in the region and testifies to the phylogenetic
status of the newly identified haplogroups (Kivisild et
al. 2002; Yao et al. 2002a, 2003a; authors’ unpublished
data) that were formerly defined on the basis of control-
region and/or only partial coding-region information.
This tree, then, can serve as a basis for haplogroup in-
ferences in future studies of East Asian populations and
for distinguishing pathogenic mutations from rare poly-
morphisms in mtDNA medical genetics.
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