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Peromyscus, and Yang’s recipes, included as an appendix, became widely used. The paper
eventually became a "citation classic" referenced more than 1000 times. Thirty proteins were
surveyed for 30 distinct populations. About half of the proteins were polymorphic in one or more
of the populations. Esterases and phosphoglucose isomerases tended to be more polymorphic
than other proteins. Insular populations had lower mean heterozygosities than those on the
mainland. Overall heterozygosity generally increased from ~5.0 to ~8.6% along a north-to-south
gradient, when isolated Gulf Coastal populations were excluded. There was no pronounced
correspondence between allozyme allele distribution and formal subspecific boundaries. These
observations were consistent with those from allozyme studies in other organisms.

Initial reaction to the Selander/Smith paper was mixed. A few who had been working with
protein variation in Peromyscus felt that the Texas-SREL group had encroached upon their own
on-going projects, and this provoked some ire. A more cogent criticism of this and similar
subsequent studies was the assumption that each protein electromorph represented an "allele"
when there had been no formal genetic analysis to support the contention. If this were the case,
and some bands on the gels were epigenetic, the level of heterozygosity could be overestimated. A
counterargument was that electrophoresis did not detect "hidden" polymorphism resulting from
isoallelic mutations which did not produce a net charge change (Aquadro and Avise, 1982) and,
thus, the true heterozygosity was likely to be underestimated. As evidence developed that
epigenetic protein modification sometimes produced changes in electrophoretic mobility (e.g.
Spooner and Baxter, 1969), a more conservative approach treated electromorphs as products of
"presumptive alleles". 4

The Selander/Smith paper was soon followed by several similar reports for other species of
Peromyscus by these investigators and others who were early to board the bandwagon. Most of
these followed the pattern established by Lewontin and Hubby and the Texas-SREL group, i.e. a
sample of typically 10 or more individuals from each of a dozen or more geographic locations
would each be screened for a panel of 10 to 40 proteins, of which, usually half or more
demonstrated intra- or interpopulational polymorphism (isozymes). Most of the proteins were
alloenzymes distinguished by substrate specificity, stain reactions and electrophoretic mobility.
Soluble tissue esterases, phosphoglucomutases, phosphoisomerases, dehydrogenases, peptidases,
phophorylases and aspartate aminotransferase, along with hemoglobin and transferrin, were
typically among the proteins scored. In 1973 and 74 the next three papers in the Selander/Smith
"Biochemical polymorphism and systematics ...." series appeared with surveys of (III) the Florida
mouse (P. floridanus), (V) subgenus Haplomylomys and (V1) the P. boylii species group. [Papers II
and IV in the series were planned, but never published.] A paper by Robbins ef al. (1985) on the
P. leucopus group concluded the collaborative project more than a decade later. The first author
on the Haplomylomys and P. boylii papers was John Avise. John, a native of Michigan and
University of Michigan graduate, had obtained a master’s degree with Selander at Texas,
researching allozyme polymorphism in cave and surface dwelling populations of the fish, Astyanax
mexicanus. Subsequently, he joined Smith at SREL and continued allozyme studies on sunfishes
(Lepomis) and joined the collaborative analysis of Peromyscus populations. In 1973 John moved on
to U.C.-Davis for his Ph.D., and from there, in 1975, into a faculty position at the University of
Georgia, initially in Zoology and later, in 1980, in the newly organized Genetics Department. At
Georgia, John continued to conduct evolutionary genetic research with Peromyscus and numerous
other animals.






interest and suggested a means to resolve issues raised by chromosome variation reported in the
boylii group (Lee et al. 1972). Bill mastered protein electrophoresis, with some advice from Neil
Jensen and experience in a comparative physiology course.

Earl and Bill soon established a strong partnership that, over the next several years,
generated several key papers in Peromyscus evolutionary genetics and systematics . Initially, Bill
conducted most of the electrophoresis and Earl contributed his chromosomal expertise. They
focussed primarily on the P. boylii and P. truei species groups, since they contained species and
subspecies with uncertain affinities, particularly in Mexico. Billy Hart, a graduate student who
joined Zimmerman in the spring of 1971, also contributed substantially ta this work. The first two
papers from the UNT group appeared in 1975 and a third the following year. Like others,
Kilpatrick and Zimmerman evaluated the existing systematics against phylogenies they generated
from their biochemical similarity data, and they considered the mechanisms contributing to overall
heterozygosity differences among populations. During this time Bill and Earl (1976) also found
extensive hemoglobin polymorphism in P. pectoralis. Zimmerman, Kilpatrick and Hart
synthesized their results with existing genic data from others in a frequently cited 1978 paper in
Evolution, "The genetics of speciation in the rodent genus Peromyscus".

Still others entered the Peromyscus allozyme game during the mid-to-late 1970s. Robert
Browne (1977), of the University of Dayton, compared Lake Erie mainland and insular
populations of P. leucopus, finding that the island populations were about 1% less heterozygous
and 11% less polymorphic than those of the mainland. Eric Loudenslager (1978), then at the
University of Wyoming, analysed the genetic structure of nine demes of P. maniculatus
nebrascensis in Wyoming, finding polymorphism at 13 of 14 presumptive loci examined. This was
higher than that found among populations of other Peromyscus species, but the loci sampled
included eight non-specific esterases, which typically exhibit higher polymorphisms. Margaret
Smith (1979), working with James Patton at U.C.-Berkeley, examined 13 presumptive loci in P.
californicus. Variants at four of these loci sharply differentiated northern from southern
populations, generally assignable to the subspecies P. c. californicus and P. c. insignis, respectively.
At the University of Colorado - Denver, Ramone Baccus and Jim Joule, along with W.J.
Kimberling, (1980) found nine of 19 presumptive loci were sufficiently polymorphic to test for
linkage using Morton’s lod-score method. They also tested the data using selection component
analysis (Nadeau and Baccus, 1981). In addition, spatial-temporal changes in allelic frequencies
were detected during this study (Massey and Joule, 1981). Ramone subsequently became a
technician at Mike Smith’s SREL lab before advancing to Ph.D. work with William Lidicker at
Berkeley. Phyllis Price and Mike Kennedy (1980), at Memphis State University, sampled P.
leucopus and P. gossypinus at 36 sites from Oklahoma to eastern Tennessee, testing 14 loci, of
which 9 were polymorphic within or among sites. P. gossypinus was less variable than was P.
leucopus. They found that mean heterozygosities were remarkably variable over the study area.

By the late 1970s Selander had moved to the University of Rochester and away from his
involvement with Peromyscus. Earl Zimmerman gradually abandoned his Peromyscus emphasis to
work with population genetics of gophers (but in recent years has been again investigating the P.
boylii group applying mtDNA analysis). In 1973 Mike Smith was appointed Director of SREL,
replacing Frank Golley. Mike’s major research thrust shifted to allelic frequency changes in
white-tail deer, a continuing study now with more than 20 years of accumulated data.
Furthermore, Mike developed an allergy to Peromyscus, thus, his efforts with these rodents
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