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Abstract

The little pocket mouse, Perognathus longimembris, and its nine congeners are small heteromyid rodents found in arid and seasonally arid regions
of Western North America. The genus is characterized by behavioral and physiological adaptations to dry and often harsh environments, including
nocturnality, seasonal torpor, food caching, enhanced osmoregulation, and a well-developed sense of hearing. Here we present a genome as-
sembly of Perognathus longimembris longimembris generated from PacBio HiFi long read and Omni-C chromatin-proximity sequencing as part of
the California Conservation Genomics Project. The assembly has a length of 2.35 Gb, contig N50 of 11.6 Mb, scaffold N50 of 73.2 Mb, and includes
93.8% of the BUSCO Glires genes. Interspersed repetitive elements constitute 41.2% of the genome. A comparison with the highly endangered
Paci c pocket mouse, P I. paci cus, reveals broad synteny. These new resources will enable studies of local adaptation, genetic diversity, and con-

servation of threatened taxa.
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Introduction

To understand how animals will cope with the rapidly
changing conditions of the Anthropocene, we must discover
the genomic underpinnings of speci ¢ morphological, physio-
logical, and behavioral adaptations (Lancaster et al. 2022). Of
special interest are organisms adapted to arid environments,
since these habitats are expected to expand globally under
changing climate (Mirzabaev et al. 2019). Comparing whole
genomes of multiple individuals within a species is an ef-
fective approach to identify the evolutionary processes that
generate such adaptations. Genomic data can also be used to
identify important geographic regions for preservation efforts
and facilitate the development of data-driven management
plans for species of conservation concern.

Pocket mice (Castorimorpha: Heteromyidae) are highly spe-
cialized for arid environments and thus serve as useful models
for understanding adaptation to these conditions (Altschuler
et al. 1979; Marra et al. 2014). The little pocket mouse P.
longimembris (Coues 1875) (Fig. 1) occurs in dry grasslands
and shrub-steppe habitats of the Colorado, Great Basin and
Mojave deserts, and coastal sage habitats along the southern
California coast (Hafner 2016). There are 16 recognized

subspecies (Fig. 2) (Hafner 2016; Patton and Fisher 2023), and
they vary greatly in their ranges. Perognathus longimembris
paci cus is federally endangered, and four subspecies are
considered imperiled or critically imperiled (Perognathus
longimembris bangsi, Perognathus longimembris brevinasus,
Perognathus longimembris internationalis, Perognathus
longimembris salinensis, and Perognathus longimembris
tularensis), and thus listed as Species of Special Concern in
California (Comrack et al. 2008). The effective population
size of P. |. paci cus used to be an order of magnitude higher
than today, but decreased precipitously in the last glacial
period, showing that even robust populations may undergo
dramatic reductions (Wilder et al. 2022).

Pocket mice are well adapted to arid habitats through
seasonal dormancy and many other physiological, behav-
ioral, and anatomical changes (Webster and Webster 1975;
Jenkins and Breck 1998). For example, they have greatly
elongated renal medullae for enhanced osmoregulation, and
like some other heteromyid rodents, are able to survive indef-
initely without access to free water (Altschuler et al. 1979;
Marra et al. 2014). This attribute made them well-suited
for experiments in space. On December 9th, 1972, ve P.
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Fig. 1. Perognathus longimembris, the little pocket mouse. Arid habitats of P longimembiris: A) Harrisburg Flat, Death Valley National Park, Inyo County,
California, United States; B) Bullrush Canyon, Mohave County, Arizona, USA. C) P |. panamintinus and (D) torpid P, I. arizonensi. Pelage of pocket

mice matches the color of the local soil. Pronounced intraspeci c differences in cranial morphology can be seen between the topotypes of (E) P I.
panamintinus and (F) P, I. arizonensis from the collection of the Museum of Vertebrate Zoology, UC Berkeley. G) The rodent orbiting module of the Apollo
17 mission. Image credits: Peggy Moore (C), Carol Patton (D), James Patton (A, B, E, and F), NASA (G).

longimembris entered lunar orbit on board the Apollo 17 mis-
sion. Assisted by a primate (Captain Ronald E. Evans Jr), they
set a record of 75 revolutions around the Moon. As subjects
of the Biological Cosmic Ray Experiment, the rodents were

own in a specialized carrier module (Fig. 1G) and implanted
with dosimeters to evaluate the impact of high-energy cosmic
Z rays (Haymaker et al. 1975).

Although further space exploration by pocket mice is
regrettably not planned, Perognathus remains an attrac-
tive system for studies of adaptation on Earth. Pocket mice
have also served as an important model for understanding
the genetic basis of coat color variation, as populations
show color matching to the local substrate even over short
distances (Fig. 1A D) (Benson 1933). Their characteristically
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