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Zeviani M, Servidi S, Gellera A, Bertini E, DiMauro S, DiDo- roni et al. 1993a), who instead belong to A1 (identifiable
nato S (1989) An autosomal dominant disorder with multi- by a 6-bp deletion at np 106; see Batista et al. 1995).
ple deletions of mitochondrial DNA starting at the D-loop Nor does group D1 (i.e., group II) in the data of Horai
region. Nature 339:309–311 et al. (1993) correlate with np 16519. It thus appears

that the correlation illustrated by Bianchi and Bailliet in
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data sets.� 1997 by The American Society of Human Genetics. All rights reserved.
0002-9297/97/6101-0036$02.00 Next, we would like to elaborate their narrative of

group X nomenclature. Bailliet et al. (1994) were the
first to notice that published sequence data indicated
the presence of five founding Amerind mtDNA types,
rather than four as had previously been believed (and

Am. J. Hum. Genet. 61:246–247, 1997 is still occasionally reported, e.g., see Easton et al.
1996, p. 214), and the existence of this additional se-
quence type (which they termed ‘‘V’’) was confirmedReply to Bianchi and Bailliet
by Bandelt et al. (1995), Forster et al. (1996), and Scoz-

To the Editor: zari et al. (1997). Forster et al. (1996) renamed it ‘‘X,’’
since the same mtDNA motif is found in the EuropeanIn their original study in 1994, Bianchi and Bailliet (Bail-

liet et al. 1994) suggested that np 16519, analyzed by group X (Torroni et al. 1996); however, Bailliet et al.
(1994) also reanalyzed RFLP types, and they made theHaeIII digestion, is a phylogenetically useful site for trac-

ing ancient migration patterns, and they used the pres- unfortunate aphylogenetic decision to group all RFLP
types that lack the diagnostic A, B, C, or D RFLP sitesence/absence of this site to classify Native American

mtDNA variants. In the letter above, they maintain their into a new group ‘‘E.’’ Merriwether et al. (1996) and
Easton et al. (1996) followed this decision but renamedstance, although studies on Native Americans (Torroni

et al. 1993a, 1993b), Africans (Chen et al. 1995), and ‘‘E’’ as ‘‘X’’ and split it into further subgroups, such
as ‘‘X6’’ and ‘‘X7’’; however, one should bear in mindEuropeans (Torroni et al. 1996) have demonstrated that

np 16519 is hypervariable. Bianchi and Bailliet now ar- that a diagnostic RFLP marker can occasionally be lost
because of reversion, which can often be detected bygue that, since all sites are subject to recurrent muta-

tions, np 16519 is as informative as any. This argument phylogenetic analysis; for example, see the discussion
by Torroni and Wallace (1995) versus that by Bianchiavoids the fact that np 16519 mutates faster, on average,

than other sites, such as np 16111 and 16271, which and Rothhammer (1995). For instance, among the Ya-
nomami there is a group D subset that is characterizedwe used for phylogenetic analysis. To obtain an impres-

sion of how much faster np 16519 mutates, we counted by three control-region mutations, one of which is a
transversion (e.g., see Yanomama 44 in the work ofthe number of recurrent transitions of np 16519, np

16111, and np 16271 in most parsimonious trees of Torroni et al. 1993a). One such Yanomama (Yan 31)
in the data of Easton et al. (1996) has suffered a rever-African mtDNA variants: the most parsimonious trees

for the Chen et al. (1995) restriction-site data (140 Man- sion of its D-specific restriction marker, and, according
to their definition, now belongs to group ‘‘X6.’’ There-denka, Wolof, Pular, other Senegalese, Mbuti, and Bi-

aka) require 8–10 mutations for np 16519, whereas no fore, it appears that groups ‘‘X6’’ and ‘‘X7’’ of Easton
et al. (1996) both represent mixed bags of reverted Cother site is estimated to have undergone ú3 mutations.

If one retained in this tree only the 99 individuals sam- and D types and do not correspond to group X of
Forster et al. (1996).pled from the Mandenka, Mbuti, and Biaka, then still

7 or 8 mutations at np 16519 are observed. Control- We also disagree that the mtDNA chronologies of
human evolution need major revisions because of theregion sequences for these 99 individuals are available

in the data sets of Graven et al. (1995) (Mandenka) and 200-fold- and 9-fold-faster mutation rates proposed for
coding and control regions, respectively, by Howell etVigilant (1990) (Mbuti and Biaka). Neither these 99

nor the complete set of 156 published control-region al. (1996). The 200-fold-higher rate is partly due to the
inclusion, among the four pedigrees used to calculatesequences from the three populations show any transi-

tions at np 16111 or np 16271. the mutation rate, of two pedigrees (QLD1 and NWC1)
that were already known by 1991 (Howell et al. 1991a,Bianchi and Bailliet claim that their groups A1/A2

and D1/D2 based on np 16519 are congruent with ours. 1991b) to harbor recent mtDNA mutations. The 9-fold-
higher mutation rate for the control region is mainly anThis may appear to apply to published Eskimo data,

which lack the HaeIII np 16517 site (Merriwether et al. artifact of extrapolation of the mutation rate of the en-
tire control region from two hypervariable nucleotide1996) and are predominantly A2 (Forster et al. 1996);

however, the HaeIII site is also absent in the Kuna (Tor- positions in the second control-region segment (Ma-
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neuropathy: identification of the same mitochondrial ND1caulay et al. 1997 [in press]). A more extensive pedigree
mutation in six pedigrees. Am J Hum Genet 49:939–950study by Bendall et al. (1996) confirms the orthodox

Howell N, Kubacka I, Mackey DA (1996) How rapidly doesmtDNA mutation rate.
the human mitochondrial genome evolve? Am J Hum GenetWe do agree with the comment by Bianchi and Bailliet
59:501–509that more research is needed in order to understand the

Howell N, Kubacka I, Xu M, McCullough DA (1991b) Leber
mutational mechanisms acting on mtDNA and, specifi- hereditary optic neuropathy: involvement of the mitochon-
cally, on np 16519; for example, it is intriguing that np drial ND1 gene and evidence for an intragenic suppressor
16519 is virtually ‘‘frozen’’ in some haplogroups, such mutation. Am J Hum Genet 48:935–942
as group B in Amerinds and group T in Caucasoids, and Macaulay VA, Richards MB, Forster P, Bendall KE, Watson
in both the Caucasoid and the Amerind branches of E, Sykes BC, Bandelt H-J (1997) mtDNA mutation rates—

no need to panic. Am J Hum Genet 61 (in press)group X.
Merriwether DA, Hall WW, Vahlne A, Ferrell RE (1996)
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Scozzari R, Cruciani F, Santolamazza P, Sellitto D, Cole DEC,Universität Hamburg, Hamburg; 3Institute of
Rubin LA, Labuda D, et al (1997) mtDNA and Y chromo-Molecular Medicine, John Radcliffe Hospital, Oxford;
some–specific polymorphisms in modern Ojibwa: implica-and 4Dipartimento di Genetica e Biologia Molecolare,
tions about the origin of their gene pool. Am J Hum GenetUniversità di Roma ‘‘La Sapienza,’’ Rome
60:241–244

Torroni A, Huoponen K, Francalacci P, Petrozzi M, Morelli L,
Scozzari R, Obinu D, et al (1996) Classification of EuropeanReferences
mtDNAs from an analysis of three European populations.
Genetics 144:1835–1850Bailliet G, Rothhammer F, Carnese FR, Bravi CM, Bianchi NO

(1994) Founder mitochondrial haplotypes in Amerindian Torroni A, Schurr TG, Cabell MF, Brown MD, Neel JV,
Larsen M, Smith DG, et al (1993a) Asian affinities andpopulations. Am J Hum Genet 55:27–33

Bandelt H-J, Forster P, Sykes BC, Richards MB (1995) Mito- continental radiation of the four founding Native American
mtDNAs. Am J Hum Genet 53:563–590chondrial portraits of human populations using median net-

works. Genetics 141:743–753 Torroni A, Sukernik RI, Schurr TG, Starikovskaya YB, Cabell
MF, Crawford MH, Comuzzie AG, et al (1993b) mtDNABatista O, Kolman CJ, Bermingham E (1995) Mitochondrial

DNA diversity in the Kuna Amerinds of Panama. Hum Mol variation of aboriginal Siberians reveals distinct genetic af-
finities with Native Americans. Am J Hum Genet 53:Genet 4:921–929

Bendall KE, Macaulay VA, Baker JR, Sykes BC (1996) Hetero- 591–608
Torroni A, Wallace DC (1995) mtDNA haplogroups in Nativeplasmic point mutations in the human mtDNA control re-

gion. Am J Hum Genet 59:1276–1287 Americans. Am J Hum Genet 56:1234–1236
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Horai S, Kondo R, Nakagawa-Hattori Y, Hayashi S, Sonoda To the Editor:
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In a recent analysis of lineage groups derived from Euro-four major lineages of mitochondrial DNA. Mol Biol Evol
pean and Middle Eastern samples of mtDNA D-loop10:23–47
sequences, Richards et al. (1996) have stated that mostHowell N, Bindoff LA, McCullough DA, Kubacka I, Poulton

J, Mackey D, Taylor L, et al (1991a) Leber hereditary optic extant European mtDNA lineages predate the Neolithic
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