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Dissecting the evolutionary role of the Hox gene pro-
boscipedia in Drosophila mouthpart diversification by
full locus replacement

ANKUSH AURADKAR , EMILY A. BULGER , SUSHIL DEVKOTA , WILLIAM MCGINNIS ,AND , ETHAN BIER Authors Info & Affiliations

Hox genes determine positional codes along the head-to-tail axis. Here, we re-
placed the entire Drosophila melanogaster proboscipedia (pb) Hox locus, which con-
trols the development of the proboscis and maxillary palps, with that from
Drosophila mimica, a related species with highly modified mouthparts. The D. mim-
ica replacement rescues most aspects of adult proboscis morphology; however, the
shape and orientation of maxillary palps were modified, resembling D. mimica and
closely related species. Expressing the D. mimica Pb protein in the D. melanogaster
pattern fully rescued D. melanogaster morphology. However, the expression pat-
tern directed by D. mimica pb cis-regulatory sequences differed from that of D.
melanogaster pb in cells that produce altered maxillary structures, indicating that
pb regulatory sequences can evolve in related species to alter morphology.
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A transposon expression burst accompanies the wvel insertions to

activation of Y-chromosome fertility genes during developmental

Drosophila spermatogenesis y numbers. However,
itis are not well

Matthew A. Lawlor, Weihuan Cao & Christopher E. Ellison

datasets to quantify TE
expression in the distinct cell types of the Drosophila testis. We develop a method for
identification of TE and host gene expression modules and find that a distinct population of
early spermatocytes expresses a large number of TEs at much higher levels than other
germline and somatic components of the testes. This burst of TE expression coincides with
the activation of Y chromosome fertility factors and spermatocyte-specific transcriptional
regulators, as well as downregulation of many components of the piRNA pathway. The TEs
expressed by this cell population are specifically enriched on the Y chromosome and
depleted on the X chromosome, relative to other active TEs. These data suggest that some
TEs may achieve high insertional activity in males by exploiting a window of opportunity for
mobilization created by the activation of spermatocyte-specific and Y chromosome-specific

transcriptional programs.
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Adaptive evolution of flight in Morpho butterflies

CAMILLE LE ROY , DARIO AMADORI, SAMUEL CHARBERET, JAAP WINDT, FLORIAN T. MUIJRES , VIOLAINE LLAURENS , AND VINCENT DEBAT

The diversity of flying animals suggests that countless combinations of flight mor-
phologies and behaviors have evolved with specific lifestyles, thereby exploiting

j.—///L—frh diverse aerodynamic mechanisms. How morphology, flight behavior, and aerody-
/‘ by namic properties together diversify with contrasting ecology remains to be eluci-
05 G0y 4 dated. We studied the adaptive codivergence in wing shape, flight behavior, and
4 aerodynamic efficiency among Morpho butterflies living in different forest strata
. by combining high-speed videography in the field with morphometric analyses and

aerodynamic modeling. By comparing canopy and understory species, we show
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ciency. Moreover, this enhanced glide efficiency was achieved by different canopy
species through distinct combinations of flight behavior, wing shape, and aerody-
namic mechanisms, highlighting the multiple pathways of adaptive evolution.
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Origins and evolution of extreme life span in Pacific
Ocean rockfishes
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SCIENCE - 11 Nov2021 - vol374 1ssue 65 FisSh have wide variations in life span even within closely related species. One such

example are the rockfish species found along North Pacific coasts, which have life
spans ranging from 11 to more than 200 years. Kolora et al. sequenced and per-
formed a genomic analysis of 88 rockfish species, including long-read sequencing
of the genomes of six species (see the Perspective by Lu et al.). From this analysis,
the authors unmasked the genetic drivers of longevity evolution, including immu-
nity and DNA repair-related pathways. Copy number expansion in the buty-
rophilin gene family was shown to be positively associated with life span, and pop-
ulation historical dynamics and life histories correlated differently between long-
and short-lived species. These results support the idea that inflammation may
modulate the aging process in these fish. —LMZ
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Dissecting the
early COVID-19
cases in Wuhan

Elucidating the origin

of the pandemic requires
understanding of

the Wuhan outbreak

By Michael Worobey

ome Kkey questions lie at the heart of
investigations into the origin of the
COVID-19 pandemic, including what
is known about the earliest COVID-19
cases in Wuhan, China, and what can
be learned from them? Despite asser-



