EXPERIMENTAL GENETICS

HOMOZYGOSIS AND COLOR GENOTYPIC STABILITY
OF ALBINO MICE OF INBRED LINES
Af, BALB/cDe, AND CC57TW

I. K. Egorov UDC 612.6.051

It was shown by the method of genetic analysis that the color genotype of line CC57W mice is aabbee.
A similar method demonstrated the stability of the color genotype of mice of lines Af, BALB/cDe, and
CC5TW in several generations and confirmed their inbred nature.

X X %k ok

Stability of the color genotype of albino mice in several generations has been used as a criterion of
their inbreeding [5] in conjunction with the more generally used method of serial skin isografts [1].

One of the objects of the present investigation was to determine the color genotype of albino mice of
inbred line CC57W, so that their stability relative to this characteristic could subsequently be verified.
Another object was to verify the homozygosis and stability of the color genotype of albino mice of lines Af,
BALB/cDe, and CC57W in several generations.

EXPERIMENTAL METHOD

Mice of the following inbred lines were used in the experiments: Af of the 98th, 105th, and 108th
inbred generations (F98, 105, and 108), bred in the USSR since 1943 [4] during which time they have passed
through about 50 inbreeding generations; BALB/cDe (abbreviated to BALB/c), F96-98, brought into the
Soviet Union in 1960 at F94; Soviet [2] line CC57T(W), T 43, 44, 47, 51, and 53; and lines CC57BR (BR),
C3H/HeDiSn (C3H), C57BL/He (B), C57BL/10ScSn (B10), and C57L/J (L). The origin of the mice of all these
lines has been described by N. N. Medvedev [3].

Mice of the different lines were crossed in separate cages in the ratio of 3 females (of one line) to
1 male (of the other line). The parents and F1 hybrids were marked in accordance with the usual system
[3]. The F1 hybrids of identical type were crossed with each other, and the number of mice of different
colors counted in the F2 progeny. Coincidence between the numbers of mice of different colors with the
theoretically expected numbers from Mendel's laws was determined by the y? method.

EXPERIMENTAL RESULTS

The ancestors of the line W mice were BALB/c females and a line C57BL male [2]. The BALB/c
mice are white and their genotype is bbce. Mice of line C57BL are black and their genotype is aa [6]. Con-
quently, the genotype of the W mice could be cc, aace, bbee, or aabbce.

TABLE 1. Dissociation of (WxB10)F2 Hybrids To determine the genotype of the line W mice, we

by Color crossed W (F43) and B10 mice (this cross was carried out
Color of oo Theoretic- |Statistical in 1961). All the f'irst generation hybl‘rids were black. The
mice F, mice |2 ex- |ageement be - (W x B10)F1 hybrids were crossed with each other to ob-

pectecratio] tween ratios tain F2 hybrids. In the second generation dissociation of
E}ﬁ;«‘tlé gg g%g f=2 the hybrids took place into black, white, and brown
Brown 16 20.25 42=1,819 (Table 1). This suggests that three pairs of genes took
part in the crossing (+a,tb, and +c), and that, consequently,

Total : 108 108 0,50> P>0,30 the genotype of the W mice is aabbcc.
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TABLE 2. Results of Repeated Hybridologic Analysis of Color
Genotypes of Albino Mice of Different Lines

Parent line Hybrids
line of al- hypothetic-|line of col- gener *}‘ , dissociation
bino mice generation | a] genotypeored mice genotype ltll)?}g_ iods 12'% %Iéésl_ve to

CC57TW F43 aabbec C57BL/10Sn} aa F2 +b4c
» F44 » CC57BR aabb » c
» F44 » C57BL/10Sn| aa » +b+c
» F51 » CC57BR aabb » 4
» F53 » C57BL/10Sn| aa » +b4c
Af F98 » -C57BL/He aa » +b+c
» : F105 » C57BL/10Sn| aa » +b4c
» F108 » C3H/Sn 4 » +a4+¢
BALB/¢De : F96 ‘bbee C3H/Sn + » +b+c
» Fo7 » C57L/J aabbinin » +a4c+in
» F98 » C57BL/10Sh| aa » +a+b+c

Taken as a whole, the dissociation must have taken place in the ratio of %°/;; black; ¥, white, ¥,
brown. As Table 1 shows, the observed ratio of 60 black; 32 white; 18 brown agrees well with that ex-
pected theoretically. Consequently, the genotype of the W mice was in fact aabbcc.

Subsequently, the stability of the genotype of the line W mice was verified in the 44th, 47th, 51st, and
53rd inbred generations by crossing them with colored mice of lines BR (aabb), and B10 (aa), and by obtain-
ing F2 hybrids from these crosses. The last test was carried out in 1965. In every case the color of the
F1 hybrids and the dissociation in F2 corresponded to that expected (Table 2). For example, in the case of
modification of the color genotype of W mice as a result of mutation of the +* gene to its D allele, in the
second generation dissociation of the hybrids would also take place relative to this gene. The colored hy-
brid mice, homozygous relative to dd, would differ in phenotype from all others. In the case of modification
of the color genotype of the W mice as a result of unpremeditated crossing with another line, this mutation
also would be revealed by dissociation of the F2 hybrids. Since this did not occur, we may conclude that
in ten generations (from 1961 through 1965) line W remained stable and homozygous relative to color genes.

It was also interesting to verify the genotype of albino mice of line Af, According to data in the liter-
ature, the genetic formula of line A is aabbee [6]. We crossed Af mice (F98, 105, and 108) with mice of
lines B (aa), C3H (+), and B10 (aa), and obtained dissociation in F2 relative to genes +b, +c, +a +b + ¢, ar”
+b +c respectively (see Table 2). Consequently, the genetic formula of subline Af is the same as that of the
main stem of line A (aabbce). The mice of subline Af remained stable and homozygous relative to color
genes after 40-50 generations of breeding separately from the main stem of line A.

According to reports in the literature, mice of line BALB/c have genotype bbcc. We crossed BALB/c
females (F96, 97, and 98) with C3H, L, and B10 males respectively (see Table 2). Dissociation wag obtained
in F2 relative to genes +b +c, +a +c + In, and +a +b +c respectively. Consequently, the genotype of our sub-
line BALB/c coincides with that expected and the mice of this line are homozygous relative to the color gene.

Hence, by genetic analysis of color the inbreeding of three lines of mice — Af, BALB/cDe, and CC57TW
- was confirmed.
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