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Revision of the mtDNA tree and
corresponding haplogroup
nomenclature

Detailed knowledge about the human mitochondrial (mt)DNA
phylogeny (1) is accumulating rapidly because of the growing
number of available complete mtDNA sequences from diverse
populations across the world. The work by Zhao et al. (2) makes
a valuable contribution to this knowledge by describing 25
complete mtDNA sequences from Tibetan and neighboring
populations. However, the phylogenetic tree shown in their fig-
ure 3 presents several conflicts regarding haplogroup nomen-
clature, as detailed below. As a solution, I hereby provide an
updated mtDNA phylogeny (Fig. 1) with revised haplogroup
nomenclature containing the 25 sequences by Zhao et al. plus an
additional 53 sequences that are relevant for the tree topology.
Starting from the left of Fig. 1, four changes are proposed.
First, in Build 7 (Nov. 10, 2009) of our mtDNA classifica-

tion tree (1), the label A10 was used for a different haplogroup
than the one that is named A10 by Zhao et al. (2). Therefore,
I propose to relabel Zhao et al.’s A10 to A11. Moreover, the
defining mutations of haplogroup A11 can be refined to 9650–
16293C by considering the sequence with accession number
EU597494 (3), which was probably overlooked by Zhao et al.
Second, there is an additional bifurcation within haplogroup

M13 as noted previously (4), so that Zhao et al.’s M13, M13a,
and M13b must be relabeled M13a, M13a1, and M13a2,
respectively.
Third, the M16 haplogroup that is referred by Zhao et al. was

recently also found by others who labeled it M62 (5), and
it shares a basal mutation with haplogroup M40. Acknowledg-
ing first publication date, I propose to follow the M62 label.
Consequently, Zhao et al.’s M16, M16a, and M16b are now re-
labeled M62b, M62b1, and M62b2, respectively.
Fourth, the same haplogroup that is called M9c by Zhao et al.

was recently also found by others (5), who called it M9d.
In addition, the same study (5) used the label M9a2 to designate
a different branch than the one labeled M9a2 in Zhao et al. To
end the ongoing confusion regarding the nomenclature

of haplogroup M9 sublineages, I propose a structurally more
logical nomenclature for this haplogroup avoiding the labels
M9c, M9d, and M9a2. As a consequence, Zhao et al.’s M9a,
M9a1, M9a2, and M9c are now relabeled M9a1a, M9a1a1,
M9a1a2, and M9a1b, respectively.
I believe that these changes are necessary to reach universally

accepted mtDNA haplogroup nomenclature, which is essential
to the comparison of different mtDNA studies. The revisions
will also be shown in the next build of the mtDNA tree available
at http://www.phylotree.org (1).
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Fig. 1. Revised mtDNA phylogeny with newly proposed haplogroup nomenclature based on 78 complete mtDNA sequences. The 25 sequences in boxes are from
Zhaoetal. (2).Mutationsare transitionsunless anexactbasechange is specified;RorY indicateheteroplasmic states. Insertionsanddeletionsare indicatedwith+and
d, respectively. C insertions at positions 309 and 315, dinucleotide deletions of positions 523–524, and transitions at position 16519 were omitted. Homoplasic mu-
tations are underlined only when they are recurrent within one of the clades A, M12’G, M13’46’61, M40’62, or M9. In the case that they are back mutations of an
ancestral mutation, they are preceded by @. Age estimates for haplogroups (± SE intervals) were calculated using entire genome substitutions according to ref. 4.
Sample names refer to the sources Bilal et al. (6), Chandrasekar et al. (5), Dancause et al. (7), Fornarino et al. (8), Hartmann et al. (3), Herrnstadt et al. (9), Ingman et al.
(10), IngmanandGyllensten (11), Kongetal. (12), Kongetal. (13),Macaulay etal. (14), Soares etal. (15), Tanakaetal. (16), Uenoetal. (17), andZhaoetal. (2), and they
can be looked up in GenBank through their respective accession numbers.
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