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In the early 1960’s, at Michigan, Charles Shaw, a medical doctor by training, with
specialties in oncology and child psychiatry, had become interested in the genetics of
electrophoretically-identified isozyme variants of lactate dehydrogenase (LDH). Clement
Markert (1963. Science 140:1329ff), at the time, had recently proposed that electrophoretic
patterns of LDH variants observed during mouse development could be explained as tetramers
of two gene products. In the deer mouse stocks at Michigan a genetic variant for the B-subunit
of LDH was discovered by Shaw and Barto (1963. PNAS 50:211ff) providing support for the
Markert model (See "Peromyscus Pioneer: Elizabeth Barto" in PN#7). Subsequently, Shaw
and Barto (1965. Science 148:199ff) also described inheritance of autosomally inherited
glucose-6-phosphate dehydrogenase in P. maniculatus. Graduate students at Michigan during
the 1960s also adopted electrophoresis to study protein polymorphlsm in Peromyscus. Sherman
Randerson, analyzed the genetics of erythrocytic esterase variants in the deer mouse (1965.
Genetics 52:990ff), while James Brown and Carl Welser surveyed 14 species of Peromyscus for
serum albumin variation and formally analyzed the genetics of albumin using P. maniculatus X
P. polionotus species crosses (1968. J. Mamm. 49:420ff).

During this same period, Foreman, by now at Sewanee, mapped hemoglobin tryptic
peptide patterns in six Peromyscus species using two-dimensional electrophoresis/
chromatography (1964. J. Cell Comp. Physiol. 63:1ff), and with acetate strip electrophoresis
analyzed the formal genetics of hemoglobin variation in P. gossypinus and P. leucopus X P.
gossypinus crosses (1966. Genetics 54:1007ff). He also surveyed 10 species for hemoglobin
electrophoretic type (1968. Comp. Biochem. Physiol. 25:727ff). Independently, Rasmussen,
Koehn and Jensen were using starch gel electrophoresis to examine hemoglobin inheritance in
P. maniculatus (1968. Biochem. Genet. 2:87ff), and Robert Thompson and several associates at
the University of Mississippi reported a survey of P. maniculatus subspecific electrophoretic
variation in hemoglobin hemolysates (1966. Nature 210:1063ff). The latter workers were also
the first to separate fetal hemoglobin from deer mouse. Rasmussen and Foreman had
proposed somewhat conflicting models to explain the single, double and triple band
electrophoretic hemoglobin phenotypes of Peromyscus. Since whole hemoglobin molecules
were involved, rather than globin subunits, at that time it was not clear whether one or both
globin chains were involved in the observed variation. They attempted to reconcile their views
with limited success during a personal conference at the 1968 meeting of the American Society
of Mammalogists at Nags Head, NC. The issue was eventually resolved more than a decade
later by Lee Snyder at Stanford (1978. Genetics 89:511ff) and Richard Padgett, Marshall Edgell
and others at the University of North Carolina (1987. Mol Biol. Evol. 4:30ff).

It was also at the Nags Head meeting and later in a Bioscience article (1969. 19:418ff)
that Rasmussen questioned some of the studies which utilized electrophoresis in systematics.
He correctly pointed out that electrophoretic (or immunological) variability of proteins, in the
absence of knowledge of the underlying genetics or the within-taxon variation, was
inappropriate for phylogenetic inference, and constituted a typological approach to taxonomy.
While Rasmussen did not specifically cite offenders, the studies published by Murray Johnson
(1968. Syst. Zool 17:23ff) and Michael Petersen (1968. Am. Mid. Nat. 79:130ff) were cases in
point which involved Peromyscus. Later, Bowers et al (1973. Evolution 27:378ff) disputed
Rasmussen’s conclusions (1969. Symp. Zool Soc. Lond. 26:335ff) regarding P. maniculatus
protein polymorphism in Arizona, claiming that some unrecognized P. melanotis populations
were included in the study. At the time of the study the latter species was known only from
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