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with the T—C transition in position
16,217, this simply supports the view of
the shared common origin of the ancestral
settlers of Oceania and the New World.
The absence of the other two Polynesian
substitutions (mtDNA sites 16,247 and
16,261) in the New World points to a lack
of significant contact between Polynesia
and the Americas.

Our findings confirm the usefulness of
molecular-genetic anatysis of skeletal re-
mains for addressing questions in prehis-
tory and evolution. Although there are
considerable technical problems in analys-
ing ancient DNA, including DNA damage
and artefacts caused by contamination, as
well as the anecdotal nature of much of the
data, these difficulties are not insuper-
able. The bones used in this study were
stored for almost 40 years following their
excavation by the Heyerdahl team and
studied by several groups of physical
anthropologists without special precau-
tions to avoid contamination. Neverthe-
less, unambiguous genetic information
could be recovered from them.
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Hypothetical
SisterKiller

SIR — It was premature of Hurst in his
News and Views article! to accept Haig's
claim® that a hypothetical meiotic drive
element, SisterKiller, can lead to evolu-
tion from one-step to multi-step meiosis.
The basis of Haig’s claim is that a Sister-
Killer allele that causes a gamete to kill its
sister gamete can invade and go to fixation
in a population using one-step meiosis,
whereas in a population using multi-step
meiosis, SisterKiller cannot invade, Hurst
concludes that SisterKiller could have
caused the evolution of multi-step
meiosis. The conditions under which this
is true are more restrictive than Haig
suggests.

Some simple algebraic models clarify
the issues. Let p be the frequency of
SisterKilier in a haploid population using
one-step meiosis to produce two gametes,
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By hypothesis, a homozygote and a heter-
ozygote for SisterKiller will produce only
a single gamete, in both cases containing
the SisterKiller allele. Assuming random
mating, the recurrence equation for the
frequency of the SisterKiller allele is
p2 - p)
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There are two equilibria, p = landp = 0.
The equilibrium at p = 0 is unstable,
indicating that SisterKiller can invade.
Once present, SisterKiller will increase in
frequency until fixed. However, when
rare the change in frequency per genera-
tion is extremely low. Letting
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where N is the haploid population size,
yields
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indicating that SisterKiller is nearly neut-
ral when rare. Still, a SisterKiller allele
may eventually drift up to the point where
its advantage becomes significant and so
can invade.

Now consider the same model as above
but with non-random mating measured by
the inbreeding coefficient F. The recurr-
ence equation is readily modified® to yield
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which has three equilibria, p = 1,p =0
and
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When the third, intermediate, equilib-
rium exists it is unstable and the equilib-
rium at p = O becomes stable. Any amount
of inbreeding (F > 0) brings in the in-
termediate equilibrium. SisterKiller when
rare is then no lenger nearly neutral but
instead is deleterious. The high inbreed-
ing that Hurst says would be required to
prevent the invasion of SisterKiller is not
necessary. SisterKiller, as defined by
Haig, is unlikely to invade any large

population using one-step meiosis.

It is possible to rescue SisterKiller by
introducing a direct benefit for attacking
(or consuming) the sister gamete. Haig
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suggests this variant but does not pursue
it. Let b be the direct benefit of Sister-
Killer’s attack, such that the relative
viability of SisterKiller gametes produced
by SisterKiller homozygotes and heter-
ozygotes is 1 + b. We then find that the
resulting recurrence equation has three
equilibria, p = 1, p = 0, and
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When this third equilibrium is between 0
and 1, the equilibrium at p = 0 is rendered
stable as above and SisterKiller cannot
invade. The unstable intermediate
equilibrium coalesces into the zero
equilibrium which becomes unstable
when
P
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SisterKiller must derive benefit exceeding
half the inbreeding coefficient to invade a
population using one-step meiosis.

Finally, showing that a multi-step
meiosis, when fixed, can prevent invasion
of SisterKiller, does not support Sister-
Killer’s role in the evolution of mutti-step
meiosis. Evaluating the impact of meiotic-
drive elements on the evolution of multi-
step meiosis from one-step meiosis via
individual selection requires dynamic
models describing the change in frequency
of alleles controlling the method of
meiosis, similar to those for the evolution
of resistance of meiotic-drive elements
through recombination®, modifiers’ and
inter-deme selection®. These models have
vet to be constructed and analysed, so
SisterKiller’s impact on the evolution of
multi-step meiosis remains even more
hypothetical than does SisterKiller itself.
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HAIG REPLIES — The argument that
SisterKillers favour two-step meiosis was
always intended to apply to the case of
direct local benefits. Butcher and Deng’s
own results show that, in the absence of
inbreeding, any local benefit whatsoever
(b>0) allows the invasion of a Sister-
Killer. Such a condition for successful
sororicide does not seem prohibitive.
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