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Prosser et al. propose that X-ROS signal-
ing regulates Ca** signaling in the heart under
normal conditions; in contrast, it may trig-
ger abnormal rhythms in an injured or dis-
eased heart. Afuture challenge will be to test
whether the changes they observed in isolated
heart cells also occur in the beating heart.
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Mother Tongue and Y Chromosomes

Peter Forster'? and Colin Renfrew?

ome 6000 different languages are spo-

ken in the world today, and tracing the

prehistory of languages and of lan-
guage change by means of genetic markers
has long been a goal (/). However, this has
proven to be a more challenging task than
simply tracing colonizations. Nevertheless, a
number of genetic studies over the past few
years have started to address language and
language change before recorded history.
A correlation is emerging that suggests lan-
guage change in an already-populated region
may require a minimum proportion of immi-
grant males, as reflected in Y-chromosome
DNA types. By contrast, the female lineages,
as indicated by mitochondrial DNA (mtDNA)
types, do not reflect the survivor language but
represent more ancient settlement.

Chaubey et al. have found that in the
Indian subcontinent, the Austroasiatic lan-
guages spoken by tribes such as the Munda
show a high proportion (75%) of immigrant
Y-chromosome DNA (a type called 02),
which is generally found among peoples of
East Asia, but predominantly (75 to 100%)
local Indian mtDNA types (2) (in humans,
mtDNA is inherited from the mother) (see
the figure). Similarly, the study found that
another major language family, Tibeto-Bur-
man in northeastern India, coincides with
a high proportion of immigrant East Asian
Y-chromosome O3 types, which are gen-
erally found in populations of southeast-
ern Asia. The East Asian mtDNA is rarer in
Tibeto-Burman speakers residing in India.

A compatible observation has recently
been made by Stoneking and Delfin (3),
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who noted that in East Asia, a patrilocal res-
idence pattern (where women rather than
men change residence upon marriage) favors
geographic stability of the male lineage. This
may reflect the migration of men and women
(and their language) to an already populated
area, but once settled, the women intermarry
with men from neighboring populations and
move to their villages. In this scenario, the
immigrant men remain, and the language
therefore stays in the same place as the
immigrant Y chromosomes. And in Africa,
Wood et al. (4) and de Filippo et al. (5) found
that Bantu and other Niger-Congo languages
correlate well with Y-chromosome types
(indicating male lineages), whereas mtDNA
types (associated with maternal descent)
correlate not with language but with geo-
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A global picture is emerging of sex-specific
transmission of language change in quite
different regions and continents.

graphy in Bantu-speaking areas.
Sex-specific transmission of language
change may be a feature when the mechanism
of change is by farming/language dispersal
(6). This dispersal hypothesis describes how
language change can be linked to the early
spread of food—domesticated animals and
plants—by farmers speaking a protolanguage.
In the Americas, language replacement in the
course of postulated farming dispersal has
been found to correlate in the Uto-Aztecan
language family with Y-chromosomal DNA
variation but not with mtDNA variation (7).
As for the immigrant Indo-European and
the presumably indigenous Dravidian lan-
guages in India, there is one major candi-
date genetic marker for immigration from
the northwest. It is a Y-chromosome DNA

Tibeto-Burman

Indo-European .%
Austroasiatic
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Language transmission. Glossogenetic studies relate Y-chromosome DNA types with language in the indi-
cated regions. Such correlation is not observed for mtDNA, which is inherited from the mother. “Melanesian”
designates non—Malayo-Polynesian languages in New Guinea, where Malayo-Polynesian is spoken in coastal
pockets. The hatched region shows Bantu as a branch within the Niger-Congo language family.
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type (J2a) rather than an mtDNA type, and
its immigrant status is suggested by its pres-
ence at 10 to 20% frequency in high castes,
both in Indo-European speakers and farther
south among Dravidian speakers, and its
near-absence in lower castes or “tribals” (8).

Perhaps the most striking example of sex-
biased language change comes from a genetic
study on the prehistoric encounter of expand-
ing Malayo-Polynesians with resident Mela-
nesians in New Guinea and the neighboring
Admiralty Islands (9). The New Guinean
coast contains pockets of Malayo-Polyne-
sian—speaking areas separated by Melanesian
areas. The presence of Malayo-Polynesian
mtDNA (at local frequencies of 40 to 50%) is
similar in these areas regardless of language,
whereas the Malayo-Polynesian Y chromo-
some correlates strongly with the presence
of Malayo-Polynesian languages. Mirroring
the situation in the Indian upper castes, the
presence of immigrant Malayo-Polynesian
Y-chromosome DNA is modest, at frequen-
cies of 10 to 20%, in the Malayo-Polynesian
pockets, but this figure is still an order of
magnitude higher than in the non—Malayo-
Polynesian areas.

In Europe, a genetically researched proto-
historic case of language dominance is the

colonization of Iceland from 874 C.E. by
Scandinavian Vikings and abducted women
from the British Isles (10, 11). Icelandic
mtDNA today is mainly British, while the Y
chromosome is predominantly Scandinavian,
as indeed is the Icelandic language. A con-
trasting case is found in Greenland, where
both the mtDNA (/2) and the language today
are nearly pure Eskimo, while halfthe Y chro-
mosomes are European (13), evidently from
contact with male European whalers over the
centuries. The Greenlandic and Dravidian
cases suggest that a Y-chromosomal signal
may be a necessary factor, but not a sufficient
one, as a predictor of language.

If the emerging correlation is confirmed,
there should be underlying causal factors of
a social nature. It may be that during coloni-
zation episodes by emigrating agricultural-
ists, men generally outnumbered women in
the pioneer colonizing groups and took wives
from the local community. When the parents
have different linguistic backgrounds, it may
often be the language of the father that is
dominant within the family group. It is also
relevant that men have a substantially more
variable number of offspring than do women,
as has been recorded both in prehistoric tribes
such as the 19th- and 20th-century Polar
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Eskimo from Greenland (/4) and in historic
figures such as Genghis Khan (1162 to 1227
C.E.), whose Y chromosome is presumed
to be widespread across his former Mongol
empire and is carried by 0.5% of the world’s
male population today (/5). Prehistoric
women may more readily have adopted the
language of immigrant males, particularly if
these newcomers brought with them military
prowess or a perceived higher status associ-
ated with farming or metalworking.
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How Many Cell Types Does
It Take to Wire a Brain?

Richard M. Ransohoff' and Beth Stevens?

icroglia, highly mobile immune
cells that reside in the central ner-
vous system, are traditionally

viewed as “barometers” of the brain because
they rapidly respond to cellular damage
caused by injury and disease by engulfing
and cleaning up debris (7). Imaging studies,
however, have revealed that microglia are also
ceaselessly active in healthy brains, and other
studies have shown that this activity is often
associated with synapses, which move signals
between neurons (2—4). Despite these intrigu-
ing observations, the function of microglia at
healthy synapses has been elusive. On page
1456 of this issue, Paolicelli ez al. (5) help pin
it down. They demonstrate that microglia are
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involved in the development of brain wiring in
newborn mice and that disrupting microglia-
synapse interactions delays the maturation of
synaptic circuits. The finding offers insight
into the mechanisms underlying synapse mat-
uration and into brain diseases in which syn-
aptic connectivity is altered.

In the brain, microglia are the only
cells that express the fractalkine receptor
CX3CRI; it specifically binds the chemokine
fractalkine CX3CL1, which is expressed by
neurons (6). Fractalkine signaling often mod-
ulates the activation of microglia response to
injury or disease (7, 8). In genetically modi-
fied knockout (KO) mice unable to produce
the fractalkine receptor (Cx3cr1¥°), there is
a transient decrease in microglial density in
several developing brain regions, including
the hippocampus, a region critical for learn-
ing and memory. To determine whether this
decrease affects the development of hippo-
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Microglia play an important role in
the maturation of synaptic circuits
in newborn mice.

campal synapses, the researchers compared
Cx3crI¥° mice with age-matched controls,
looking for anatomical, electrophysiological,
and behavioral abnormalities associated with
disrupted synaptic maturation.

They observed that newborn Cx3criX°
mice had an increased density of hippocam-
pal spines, small protrusions from a neuron’s
dendrite that receives synaptic input from
presynaptic axons. This observation is con-
sistent with a role for microglia in “pruning”
of unneeded spines in normal mice during
brain development. Indeed, the researchers
observed postsynaptic-density (PSD) immu-
noreactivity within microglia cytoplasm,
suggesting that microglia engulf and remove
spines during this period of synaptic remod-
eling. In addition, electrophysiological and
behavioral experiments demonstrated a
delay in the maturation of hippocampal syn-
apses in the KO mice. For example, elec-
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