36 CHROMOSOMES OF SCIURIDAE

2. Mawson, C. A, Fischer, M. 1., Arch. Biochem.
and Biophys., 1952, v36, 485.

3. ————— ., Nature, Lond., 1951, v167, 859.

4. Gunn, S. A, Gould, T. C., Proc. Soc. Exp. BioL.
AND MEbp., 1956, v92, 17.

5., ————— ., Anat. Rec., 1957, v128, 41.

6. Fischer, M. I, Tikkala, A. O, Mawson, C. A,,
Canad. J. Biochem. and Physiol., 1955, v33, 181,

7. Rixon, R. H., Whitfield, J. F., J. Histochem.
and Cytochem., 1959, v7, 262.

8. Fleischhauer, K., Naturwissenschaften,
v44, 589,

9. Mawson, C. A, Fischer, M. 1., XIX Internat.
Physiol. Congress, Abst. Communications, Montreal,
Canada, 1953, 597.

10. Wetterdal, B., Acte Radiol., 1958, Suppl. 156,
1.

11. Gunn, S. A,, Gould, T. C., Ginori, S. S., Morse,
J. G, Proc. Soc. Exp. BioL. aNp MED, 1955, v88,
556.

1957,

12. Sheline, G. E., Chaikoff, I. L., Jones, H. B,
Montgomery, L., J. Biol. Chem., 1943, v149, 139.

13. Franks, L. M., Ann. Royal Coll. Surg. of Eng-
land, 1954, v14, 92.

14. Mawson, C. A,, Fischer, M. 1, Canad. J. Med.,
Sci., 1952, v30, 336.

15. Hoare, R., Delory, G. E., Penner, D. W., Can-
cer, 1956, v9, 721.

16. Kerr, W. K., Keresteci, A. G.,, Mayoh, H.,,
ibid., 1960, v13, 550.

17. Korenchevsky, V., Dennison, M., J. Path. and
Bact., 1935, v41, 323.

18. Humphrey, G. F., Mann, T., Nature, Lond.,
1948, v161, 352.

19. Price, D., Mann, T., Lutwak-Mann, C., ibid.,
1949, v164, 950.

20. Awapara, J., Texas Rep. Biol. and Med.,
1952, v10, 22.

Received February 13, 1962, P.S.E.B.M., 1962, v110.

Mitotic Chromosomes of Some North American Sciuridae.* (27413)
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A previous study(l) demonstrated that
several species of chipmunk (genera Tamias
and Eutamias) had a diploid chromosome
number of 38. Karyogram analysis permitted
classification and identification of most of the
chromosome pairs. A close taxonomic rela-
tionship between the above genera was dem-
onstrated. These findings suggested that the
chipmunk was a suitable experimental ani-
mal for cytogenetic studies.

The present study consisted of a survey of
mitotic chromosomes in various other genera
of the Family Sciuridae. The purpose was
to 1) determine taxonomic and genetic rela-
tionships within the family and 2) ascertain
the suitability of these animals for cytoge-
netic studies.

Methods. Animals were trapped alive and
studied in the laboratory. Identification and
classification were made according to Hall
and Kelson(2). The following specimens

* Supported by a grant from The Leukemia So-
ciety, Inc.

were studied: 1) Ammospermophilus har-
risii harrisii, 2 males, 2) Ammospermophilus
leucurus leucurus, 1 male, 3) Spermophilus
richardsonii elegans, 2 males, 4) Spermo-
philus mexicanus parvidens, 2 males and 1
female, 5) Spermophilus beecheyi douglasii,
3 females, 6) Spermophilus lateralis lateralis,
1 male and 3 females, 7) Tamiasciurus hud-
sonicus fremonti, 1 male.

Chromosome preparations were made from
femoral marrow(1). Animals were first given
colcemide intraperitoneally. After 2 hours
the marrow was removed, treated with 1%
sodium citrate, fixed in 1 part 1 N HCI and
10 parts 2% acetic orcein. The tissue was
stained in acetic orcein and squashed between
a slide and coverslip. Cells were counted at
1250X and photographed for karyogram
analysis. Chromosomes were arranged ac-
cording to centromere position (median, sub-
median or terminal) and were paired in order
of descending size. Unpaired chromosomes
in male karyograms were considered tenta-



TABLE I. Chromosome Counts of Cells from Specimens of Amniospermophilus and Spermophilus.*

38

37

34(%4+1) 36

34

32(94+1) 33 33(3+1)

Total cells
counted 30 31 31(t+41) 32

Sex

Specimen

103

115
110

A. harrisii harrisic

Idem

97

11

11

13
50
41

A. leucurus leucurus

42

8

8. richardsonii elegans

Idem

32

25

31

8

S. mezicanus parvidens

Idem

37

40

55

60
40

Q

8. mezicanus mexicanus

CHROMOSOMES OF SCIURIDAE 37

36
22
30

8. beecheyt douglasii

Idem

25

33
* Counts are listed as definite numbers. When the number was in question it was listed as the closest figure ($-41).

”

tively as sex chromosomes and placed in the
lower right corner of the karyogram.

Results. Chromosome Number. The data
are listed in Tables I and II. The modal dip-

TABLE II. Chromosome Counts of 4 Specimens of
Spermophilus lateralis lateralis.*

Total
cells

Sex counted 40 41 41(?+1) 42 42(%+41) 43

Q 35 4 2 27 1 1
Q 48 1 2 45
3 47 1 3 1 40 2
Q 27 2 2 23

* The counts are listed as in Table I.

loid (2n) chromosome number in A. harrisii
and A. leucurus was 32, in S. richardsonii and
S. mexicanus 34, in S. beecheyi 38, and in
S. lateralis 42. 1In the only analyzed speci-
men of T. hudsonicus 2n was 46 in 79% of
the 26 cells counted.

Chromosome morphology. More subme-
dian than median chromosomes were found
in all the animals. Autosomal terminal chro-
mosomes were not present. However, one
pair of nearly terminal chromosomes was
present in S. lateralis and 1 to 2 pairs in 4.
harrisii (Fig. 1 and 3) and A. leucurus.

A single unpaired medium sized terminal
chromosome, which probably was the Y
chromosome, was noted in karyograms of A.
karrisii (Fig. 3), A. leucurus, S. richardsonii,
S. mexicanus (Fig. 4) and S. lateralis. Defi-
nite identification of this chromosome as the
Y was made in S. mexicanus (Fig. 4) where
female karyograms were available for com-
parison. The other unpaired chromosome in
males was submedian and probably repre-
sented the X chromosome (Fig. 3 and 4).

In some instances absolute identification of
chromosome pairs was possible. For exam-
ple, in the karyogram of A. karrisii the 6 pairs
of chromosomes in the middle row (Fig. 3)
were readily differentiated. Chromosome
morphology could not be defined in 7. Aud-
sonicus due to an insufficient number of
karyograms.

Discussion. Chromosome analysis of 5 of
11 genera of North American Sciuridae(2)
carried out in this and in a previous study (1)
showed a wide variation of number and
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FIG. 1. An intact cell from a male 4. harrisii
harrisii, 900 X.
FIG. 2. An intact eell from a male 8. mexvicanus

parvidens, 900 X.

FIG. 3. Karyogram constructed from ecell de-
picted in Fig, 1.

FIG. 4. Karyogram constructed from eell de-
picted in Fig, 2.

morphology. Although there was consider-
able similarity between chipmunk genera(1),
the animals examined in the present study
showed no close chromosomal relationship.
Likewise, in 4 of the 6 subgenera of Spermo-
philus analyzed no relationship was noted.
These findings support the present classifica-
tion of the Family Sciuridae and especially
the genus Spermophilus.

A large terminal sex chromosome was noted
in all male karyograms from the genera Sper-
mophilus and Ammospermophilus. This find-
ing suggested a closer relationship between
these 2 genera than with the 2 chipmunk gen-
era in which a dot-like Y chromosome was
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described(1). Examination of the Y chro-
mosome in other Sciuridae may further clarify
intergeneric relationships.

Some of the animals studied may provide
useful models for cytogenetic experiments.
Valuable cytogenetic features are low chro-
mosome number and easily identifiable pairs
in the karyogram. Among the animals inves-
tigated A. karrisii was the best model with
32 chromosomes and at least 6 chromosome
pairs individually identifiable. However the
Chinese hamster with 22 chromosomes (11
easily separable pairs) still remains the best
mammalian cytogenetic model described to
date(3).

Summary. Mitotic chromosomes of sev-
eral North American Sciuridae have been
analvzed. The diploid chromosome number
was 32 in Ammospermophilus harrisii harrisii
and Ammospermophilus leucurus leucurus, 34
in Spermophilus richardsonii elegans and
Spermophilus mexicanus parvidens, 38 in
Spermophilus beecheyi douglasii, 42 in Sper-
mophilus lateralis lateralis and 46 in Tamia-
sciurus hudsonicus fremonti.

Chromosome number and morphology were
analyzed and found to support the present
classification of Sciuridae. A large terminal
sex chromosome, probably the Y chromosome,
was found in examples of Ammospermophilus
and Spermophilus, and suggested a similarity
between these genera. The usefulness of
these mammals for cytogenetic studies, espe-
cially A. herrisii harrisii, was described.
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