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In man, when the parent carrying a 
reciprocal or Robertsonian translocation 
is the mother, the probability is gen- 
erally increased that a child will be 
born with a specific type of chromo- 
somal defect, a translocation trisomy 
(1). An example is the high frequency 
of children born with Down's syndrome 
from translocation carrier mothers com- 
pared to those from translocation car- 
rier fathers (2). The reason why this 
type of chromosomal abnormality tends 
to be transmitted through females 
but not males is unknown. 

I have found the same phenomenon 
in mice carrying the reciprocal trans- 
location T(14;15)6Ca (hereafter T6). 
This translocation is a reciprocal ex- 
change between chromosomes 14 and 15 
(3), such that the rearranged chromo- 
some with the centromere end of 15 
and noncentromere end of 14 (1514) is 
extremely small and cytologically iden- 
tifiable by conventional staining pro- 
cedures (4, 5). The piebald (s) gene on 
chromosome 14 is located so close to 
the T6 breakpoint that it is used to 
mark the translocation (5, 6). 

Translocation trisomic offspring were 
produced in crosses that were originally 
designed to locate the T6 breakpoint in 
chromosome 15 in relation to the cen- 
tromere and the underwhite (uw) locus 
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(7). In these crosses individual + T6 
+/uw + s mice were crossed to uw + 
s/uw + s mice. The young were visu- 
ally scored for uw and s, and their 
chromosomes were analyzed for the 
presence of chromosome 1514. Care 
was taken to cytologically distinguish 
T6/1+ mice that had 40 chromosomes 
(including 14, 1415, 1514, and 15) from 

Table 1. Results of crosses involving T6 and 
uw. 

Pheno- Progeny Chromo- eno- Total analyzed somes type (No.) (No.) 

Cross: 9 + T6 +/uw + s X c uw + s/uw + s 
+ T6+ 58 26 40 
uw+s 53 18 40 
+ T6s 21* 8 41 
uw ++ 0 

Total 132 52 

Cross: Y uw + s/uw + s X dc + T6 +/uw + s 
+ T6+ 27 7 40 
uw+s 38 3 40 
+ T6s 0 
uw + 0+ 
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chromosomes were analyzed for the 
presence of chromosome 1514. Care 
was taken to cytologically distinguish 
T6/1+ mice that had 40 chromosomes 
(including 14, 1415, 1514, and 15) from 

Table 1. Results of crosses involving T6 and 
uw. 

Pheno- Progeny Chromo- eno- Total analyzed somes type (No.) (No.) 

Cross: 9 + T6 +/uw + s X c uw + s/uw + s 
+ T6+ 58 26 40 
uw+s 53 18 40 
+ T6s 21* 8 41 
uw ++ 0 

Total 132 52 

Cross: Y uw + s/uw + s X dc + T6 +/uw + s 
+ T6+ 27 7 40 
uw+s 38 3 40 
+ T6s 0 
uw + 0+ 

Total Total 65 10 65 10 

* Of the 13 mice whose chromosomes were not 
analyzed, 7 died before chromosome counts were 
taken, and the remaining 6 are being tested for 
fertility. By age 2 weeks the mice with 41 chromo- 
somes were smaller than their normal sibs. The 
deleterious effect of the s/s condition, megacolon, 
appears to be intensified in these mice. 
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those mice that appeared T6/ + but 
actually had 41 chromosomes (includ- 
ing 14, 14, 15, 15, and 1514), and 
thus were trisomic for the chromosomal 
regions contained in chromosome 1514 

(5, 7). Since all of the mice with 41 
chromosomes were phenotypically non- 
underwhite piebald, the uw locus (uw+ 
allele) is located on chromosome 1514 

(7) and the s locus (s+ allele) is located 
on chromosome 1415 (5). 

Translocation trisomic offspring were 
produced only in crosses involving 
T6/ + females, never T6/+ males (Ta- 
ble 1). To date, eight T6/ + females 
have produced 21 trisomics in 132 
young (15.9 percent); six T6/+ males 
have produced no trisomics in 65 
young. This difference is highly signifi- 
cant !(P < .001). 

The translocation trisomics are re- 
tarded in development, their viability is 
greatly reduced, and they have a ner- 
vous, shaky behavior (8). The testes of 
the males are small, possibly indicating 
sterility. However, two presumed trans- 
location trisomic females-which are 
nonunderwhite piebald, display the ner- 
vous, shaky behavior, and were retarded 
in development-have produced 20 
young; nine of these appear to be 
translocation trisomics. 

Study of gametogenesis in female 
and male T6/ + mice may ,allow us to 
understand why this chromosomal de- 
fect is generally transmitted through 
mammalian females but not mammalian 
males. 

EVA M. EICHER 

Jackson Laboratory, 
Bar Harbor, Maine 04609 
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Translocation Trisomic Mice: Production by Female 

but Not Male Translocation Carriers 

Abstract. In man, there is generally a greater chance for a translocation trisomic 
child to be born if the mother rather than the father is the translocation carrier. 
The same type of inheritance has occurred in ,the mouse. Female mice heterozy- 
gous for the reciprocal translocation T(14;15)6Ca have produced a high fre- 
quency of translocation trisomic offspring. Male mice heterozygous for the same 
translocation have produced no translocation trisomic offspring. Thus, the labora- 
tory mouse may provide a model for studying the cause of this phenomenon. 
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