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DNA Discovery

In a News section of the “Evolution” spe-
cial issue (25 June, p. 2107), Virginia
Morell writes, “he [Charles Darwin] wrote
100 years before DNA was discovered.”
She was in all likelihood referring to Wat-
son and Crick’s classic 1953 paper suggest-
ing a structure for DNA, not its discovery.
Any student of biology will be aware of the
delightful irony that Mendel’s seminal re-
sults were first reported in 1865, just 6
years after On the Origin of Species was
published, although it was not until the
modern synthesis some 70 years later that
the two fields became integrated. What is
not so well known is that Frederick Mi-
escher first isolated DNA from pus-laden
bandages in Tubingen Castle in Germany in
1869, although once again, the hereditary
function of DNA was not conclusively
demonstrated until the 1940s. We are now
seeing a synthesis of evolutionary genetics
and molecular biology, ultimately deriving
from these three results, remarkably pub-
lished within a decade of each other in the
19th century.

Graham Wallis
Department of Zoology, and Centre for Gene Re-
search, University of Otago, Post Office Box 56,
Dunedin, Aotearoa-New Zealand, and Associate
Editor, Molecular Ecology. E-mail: graham.
wallis@stonebow.otago.ac.nz

Mitochondrial Recombination?
(Continued)

In her article “Can mitochondrial clocks
keep time?” (News of the Week, 5 Mar., p.
1435), Evelyn Strauss references E. Hagel-
berg et al. (1) as providing evidence for re-
combination in human mitochondrial DNA
(mtDNA). Those authors suggest that a ge-
netic mutation (at 16076 in HVS I) found
in all three haplogroups among a study
population of Nguna islanders is best ex-
plained “by paternal leakage of mtDNA
and subsequent recombination” (/, p. 490).
They also suggest that previously identified
“hypervariable” mtDNA sites are actually
ancient substitutions present in multiple
haplogroups that result from recombination
with paternal mtDNA.

We agree with Peter Arctander (Letters,
25 June, p. 2090) that these are improba-

ble suggestions. Paternal mtDNA trans-
mission in humans has not, to our knowl-
edge, been confirmed. Paternal mtDNA in
interspecific crosses of mice is apparently
eliminated in early embryogenesis (2);
“leakage [is] restricted to the first inter-
specific cross, and it did not spill over to
subsequent backcrossing” (3, p. 885).

Recombination should disrupt the link-
age between mutations within hap-
logroups. We estimated linkage disequilib-
rium (4) between all pairs of variable sites
in HVS I for the 41 Nguna (7), 376 Native
Americans, and 695 European individuals
from a mtDNA database (5). Ninety-nine
percent, 96%, and 93%, respectively, of all
D! values indicated complete linkage (or
nonlinkage) of variable sites. The incom-
pletely linked sites were compared to sites
previously identified as hypervariable (6).
Within the region surveyed by Wakeley
(6), four of six in the Nguna, five of six in
the Amerind, and nine of 13 in the Euro-
pean samples were identified as hypervari-
able. Thus, most variable sites are com-
pletely linked or unlinked, and the great
majority of the incompletely linked sites
are “traditional” hypervariable sites.

There is little evidence for recombina-
tion outside of the D-loop (7) or between
it and the coding regions (§). Because mi-
gration and recombination are presumably
rare, the combination of these events is
extremely unlikely. Alternative explana-
tions for the 16076 polymorphism include
that it is a hypervariable site specific to
the Nguna or the result of systematic se-
quencing errors. Either way, better evi-
dence would be required before recombi-
nation could be considered as a viable ex-
planation for this polymorphism.
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Protein Crystallization at
NASA: Well Grounded

The article “Negative review galls space
crystallographers” by Jennifer Couzin
(News of the Week, 24 July 1998, p. 497)
summarized a previous report by the Amer-
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