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Polymorphism in the Somatic Chromosomes of Neotoma micropus Baird, the Plains Woodrat?

In their karyological survey of the rodent genus
Neofoma, Baxer and MascanrklLLo? examined 33 speci-
mens of the plains woodrat, Neofoma micvepus Baird, and
found scveral individuals whose karyotypes varied from
the one described for the specics by Hsv and BrNirscH-
KES We have examined 67 additional specimens and in
the present communication, data from 100 specimens arc
presented.

Material and method. All specimens were collected from
natural populations. Data concerning localities arc given
in Tables T and L[1. Voucher specimens of animals are

deposited in the Texas Tech Universitv Collection
ot Mammals. The method used to prepare slides were
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those described by Baker?® for bone marrow tissue and by
Flstr and ArrigHI® for lung tissue. As manv as 100
spreads were scored from a specimen and although the
diploid number occasionally varied below 52 (probably be-
cause some chromosomes were lost during preparationd,
vells with 32 chromosomes alwavs contained the same
number of large biarms as found in other cells ol that
specimen. In 3 cases, chromosomes of bone marrow and
Iung tissue were studied from the same animal and both
tissues revealed identical karvotvpes. No spreads were
found to have more than 52 chromosomes.

Results and discussion. The diploid number of the 100
specimens was invariably 32 and no mosaics were found,
4 different female and 3 different male karvotypes were
found. Complete karvotvpes of 2 females are shown in
Figures 1 and 2. The most frequently found female and
male karvotype were identical to those shown by 1isv and
BrxirscHEE?, oxcept for the morphology of the Y
chromosome®. The most commaon female karvotyvpe con-
sisted of 4 large, and 4 small biarmed chromosomes, and a
graded scries of 44 acrocentric elements. The most com-
mon male karvotvpe was 3 large and 4 small biarmed
chromosomes, a medinm-sized  subtcelocentric and a
graded series of 44 acrocentric clements.

Brieflv, this poly morphic system involves a reciprocal
variation between the number of biarmed and acrocentric
chromosomes. In females the number of large biarmed
elements varles from 1 to 4 and in males from 1 io 3
Although il appears that the X chromosome(st are in-
volved in this polymaorphism, the sex determining syvstem
seets to be the classical XX/XY.
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Since a medium-sized subtelocentric was found in all
male karvotvpes (sample size — 42) and such an element
was never found in the karvotypes of females, we believe
the subtelocentric to be the ¥, This element is shown in
the partial karvotvpes of 3 different males (Figure 3,
a, by, and ¢, The morphology of one X is acrocentric in at
least 1 case [Figure 1) as that female has only 1 large bi-
armed clement in the general size range of the mam-
malian X, Hst and BENirscHKE? indicate that 1 pair of
the large biarmed elements is the X chromosome. In
Tables 1 and I the frequency of large biarmed elements
in the karvotvpes of different geographic samples of the
plains woodrat is presented. The maximunm number of
large blarmed clements in females is 4 however, the maxi-
num number of large biarmed clements found in males is
3 plus the Y. These data suggest 1 pair of the large bi-
armed elements in females with + large biarmed chromo-
-omes is the X chromosomes.

Where 4+ biarmed elements are present, these elements
are distinctly Targer than the largest of the acrocentric
clements®* When there is a reduction in the namber of
large armed clements thoere is a corresponding increase
in the number of acrocentric chromosomes; however,
there are no acrocentrics as large as the large biarmed
chromosome(s]. The same is found in males. In Figure 3
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Figs. 1 and 2, Complete karvotypes of 2 fenwale Neofoma micropus Baird. Note that the number of large biarmed chiromosomnes varies
from 1 to 2. See Ilsv and Draiescuxre? tor another karvotype of this species. Both specimens were collected from a natural population,

1 mile south of Post, Garza Co., Texas.
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Fig. 3 {a, b, and ¢). Partial karvotypes of 3 male Neotoma micropus showing the Y chromosome plus the 3 largest chromosomes of their
respective karvotypes. All 3 specimens were coliected from a natural population, 1 mile south of Post, Garza Co., Texas.
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{a, b, and ¢}, partial karvotypes (the 3largest clements plus
the Y} of 3 males are presented. Note the discrepancy be-
tween the sizes of the biarmed and the acrocentric ele-
ments. \Also in some specimens all of the biarmed elements
scem to be the same size; however, In some specimens
there is considerable difference in their size (Figure 3, ¢}

Tables T and IT summarize the frequency of distribm-
tion of the number of large biarmed chromosomes [rom
the localities  studied. Chromosomal  pelymorphism
oceurred in all populations, Also, specimens taken from
the same nest and litter-mates of the same sex varied in
number ol large biarmed elemoents in their somatic cells.

All 100 specimens appeared healthy with no ebvious
phenotypic differences among them. I ‘ertility in lemales
apparently was nnaffected since pregnant females were
found te have karvotvpes with 2, 3, and 4 biarmed
chromosomes.

Chromosomal polymorphism {intrapopulational varia-
tion) has been [ound in a varicty of mammalian species,
The most commaon type of such polvmorphism is probably
the Robertsonian variation, ic., changes in the diploid
number but not in the tfundamental number® 4 Another
tvpe of pelymorphism involves supernumerary chromo-
somes ! 1% The third type invoelves changes of funda-
mental nuinber but not diploid® -2 In Raitns 1 the
lomgest pair of autosomes may be acrocentric or sub-
telocentric, but the total length, irrespective of the centro-
mere position, remains the same. Thus, the most logical
interpretation is that o perieentrie inversion was clearly
involved.

Table I. Total muuber of large biarmed chromosomes in karvotypes
of females

Loeality Number of large brarwed clemeonts
0 1 2 3 A Total

A [ 1 + 7 15 27

B 0 0 2 3 9 16

C 3 0 0 2 9 11

Ik 0 4] 8] 2 2 +
Total [ ] 6 16 35 58

ar 0, 179 1039, 27009 GbA4v

Diploid number of all specimens was 32,

Table IT. Total number of large biarmed chiromesomes in karvorypes,
of males (¥ not included)

Locality Number of large biarmed elements
0 1 2 3 Total

A 0 1 7 15 23

13 0 1 10 3 14

C 0 0 2z 3 3

D ] 0 V] 0 0
Total 0 2 19 21 42

% 0% +4.8%, 13.27, 309

Diploid number of all specimens was 32.

{A} 1 mile southeast of Post, Garza Co., Texas; (13} 18 miles east of
Brownsville, Cameron Co., Texas; (C} & miles south of Kermit,
Winkler Co., Texas; (I3 16 miles north of Hollis, Harmon Co,,
Oklahoma.
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In Neotoma micropus the pericentric inversion hypo-
thesis becomes less attractive. Although one can always
find a corresponding number of leng acrocentrics in
specimens with decreased numbers of large biarmed
chromosomes, the lengths of these extra acrocentrics do
not match that of the biarmed clements, Conversely, the
acrocentrics di<d not correspond to a single arm of the bi-
armed clements. Possibly, both inversions and transloca-
tions were operative here. Another supposition is that the
discrepancy in length is due to degree of contraction.

The Post population is separated from the Brownsville
population by approximately 300 air miles, [rom the
Harmon Co, population by 150 air miles, from the Kermit
population by 150 air miles. Since polymorphism was
lound in all populations, it is not an isclated local pheno-
menon. The wide distribution of populations cxhibiting
this polvmorphism suggest that there is natural selection
favoring a polvmorphic chromosomal system, The origin
of such a svstem would of necessity be quite okl to explain
its wide distribution. Chromosomal polymorphism favored
by natural selection has been deseribed in white-throated
sparrows 22,

Zusammenf/assung. Die somatischen Chromosomen von
100 Ratten {Wildfinge), Neofomia micropus  Daird
(Cricetidae),  zeigen  ein  nicht-Robertsonsches  poly-
maorphes System mit 2 verschiedenen homaologen Chro-
mosomenpaaren, Sie stellen 4 verschicdene  Ratten-
pepulationen mit Polymorphisimus dar,
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