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THE-MOUSE 
g many aspects genomes are approximately the same size, contain essentially the same basic collection of 
ants and strains genes, and often show evolutionary conservation in gene order. Moreover, in a growing list 
Iseases. Th - of mouse models of human disease, the responsible mutations are found in homologous 

genes ill the two species. 
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The chart shows a current genetic map of the mouse that provides a 
marker every 0.6 centimorgans (cM) on average, which is roughly 
equivalent to every 1.1 megabases. The genetic markers are of two 
types: 1518 simple sequence length polymorphisms (SSLPs), shown 
on the left, and 1098 gene-based loci, shown on the right. 

SSLP Map. The SSLP map consists of loci defined by polymerase 
chain reaction (PCR) assays, each involving a specific pair of PCR 
ntimers flanking the site of a short reneat seauence of variable length 



REPRESENTATIVE SINGLE-GENE MOUSE 
MODELS FOR HUMAN GENETIC DISORDERS 

Mouse Mouse Human Human 
gene* chr condition chr 

ApPin 18 Adenomatous polyposis coli 5q21 -q22 
A rTfm X Androgen insensitivity Xq11.2-q12 

X X-linked agammaglobulinemia Xq21.33-q22 
~ m d ~ ~ ~  X Duchenne muscular dystrophy Xp21.3-p21.2 

13 Greig cephalopolysyndactyly 7p13 
G u P  5 Mucopolysaccharidosis type VII 7q22 
Hbath 11 Alpha-thalassemia 16~13.3 
Hbbth 7 Beta-thalassemia 11 p15.5 
~ i p  5 Piebaldism 4p11 -q22 
OtcSpf X Ornithine transcarbamylase Xp21.1 
P" 7 Tyrosinase-positive (type II) 15q11-q12 

oculocutaneous albinism 
Pahenu* 10 Phenylketonuria 12q22-q24.2 
pax@p 1 Waardenburg syndrome type 1 2q35-q37 
~ax#~J' 2 Aniridia 1 1 ~ 1 3  

16 Pituitary hormone deficiency 3q 
combined 

X Pelizaeus-Merzbacher disease Xq21.33-q22 
~ r n p 2 2 ~ ~  1 Charcot-Marie-To disease 17pl: 1.2 

type 18 
~ d , @ ~ *  17 Retinitis pigmentosa 

r % 6 ' h 1 ,  -- 
OPL I .L-CeII 

I - 
Y Gonadal dysgenesis Ypl1.2-pter - 
7 Tyrosinase-negative (type I) 11 q14-q21 

oculocutaneous albinism I 
*Superscripts represent alleles I 

Alcoholism/drug addiction (an opiates) CVBUGJ 
dcthmn L- 
Atherosclerosis Z- .' , . -. - s M  - C57BL 
Audiogenic seizures %k-&i-; DBA 
Cleft palate I -1  A IT r 
Deafnessr ahA, LPI " -- - 
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I The chart shows a current genetic map of the mouse that provides a 
marker every 0.6 centimorgans (cM) on average, which is roughly 
equivalent to every 1.1 megabases. The genetic markers are of two 
types: 1518 simple sequence length polymorphisms (SSLPs), shown 
on the left, and 1098 gene-based loci, shown on the right. 

SSLP Map. The SSLP map consists of loci defined by polymerase 
chain reaction (PCR) assays, each involving a specific pair of PCR 
primers flanking the site of a short repeat sequence of variable length 
- in most cases, (CA),. These markers tend to be highly 
polymorphic among inbred laboratory strains, making them especially 
useful for genotyping intraspecies crosses. Most were based on 
anonymous (random) sequences, although about one-tenth were taken 
from repeats found in known genes. The SSLP markers shown were 
all genotyped in a single interspecies F2 cross [W. Dietrich et al., 
Genetics, 131,423 (1992)l. The data were subjected to a 
mathematical error-checking procedure [(S.E. Lincoln and E.S. 
Lander, Genomics 14,604 (1992)], with the result that the relative 
positions of the loci were supported by a likelihood ratio of 1000: 1, 
except for underlined loci, for which the ratio was >lo: 1. For nearly 
98% of the markers, which were developed at the Whitehead 
InstituteA4IT Center for Genome Research (WI-CGR), Cambridge, 
MA, formal locus names have been abbreviated. For example, 
D17Mit3 is shown as 3 on chromosome 17. The remaining SSLPs 
were developed elsewhere but were also genotyped in the same cross. 
For these loci, the symbol of the originating laboratory was retained 
('Far example, D4Nds 1 is abbreviated Ndsib 

the mouse and human 
erick interspecies b 
, Trends Genet. 7,11 

shown in black type. Because these loci were all mapped in a single ,., 

I 
backcross and subjected to mathematical error-checking, the orders of 
loci were supported by a likelihood ratio of 1000: 1, except for 
underlined loci for which the ratio was >lo: 1. Loci shown in red (.) 
consist of additional genes and anonymous DNA segments mapped in 
human and mouse that were not mapped in Frederick, but were 

orted in the 1993 Mouse Chromosome Committee Reports 
(~ammrzlian Genome, in press); the positions of these gweo were 
inferred on the basis of mapping information in these committee 

circle at the top of each chromosome. Chromosome lengths were 

di 
reports. Loci in brackets o were used to align the maps with respect .. , 
to the centromere. The position of the centromere is indicated by a. - _' 

drawn to scale on the basis of a 1600-cM genetic length. A break in 
the distal region of chromosome 11 indicates that this chromosome is 
slight9 lonker than predicted by a 1600-cM map. 

C ion The two genetic maps were integrated by 
mapping approximately 250 of the SSLPs from the WI-CGR in the 
Frederick interspecies backcross. These SSLPs are indicated in 

- . -  -. . - . - . . - 



I *Superscripts represent alleles 

REPRESENTATIVE MOUSE POLYGENIC 
DISORDERS THAT MAY BE MODELS FOR 

CERTAIN HUMAN CONDITIONS 

Disorder Strain 

1 Alcoholismldrug addiction (all opiates) C57BL/6J 
m AIJ 
Atherosclerosis C57BL 
Audiogenic seizures DBA 
Cleft palate A 
Deafness LP 
Dental disease C57BL, BALBIc 
Diabetes NOD 
Epilepsy EL, SWXL-4 

I Granulosa cell tumors of the ovary SWR 
Germ cell tumors of the ovary LT 

I Germ cell tumors of the testis 129 
I Hemolytic anemia NZB 
I Hepatitis BALBlc 

Hodgkliib disease SJjL 
( p B  ~ellllytnphorna) 

Hxpwl&shn 

Pulmonary tumors 
Rheumatoid arthritis 

(SjOgren's syndrome) 

Systemic lupus erythematosus 
'Whooping cough (pe 
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by a l ike i ihd mtia af 1WXk 1, e%eept fw 
mklined Ewi far which the ratio was r 10: 1. -hi &awn jln ~ e d Q  
consist of ;uPditianal genes and ananymaus DNA segments mapped in 
human and mouse that were not mapped in M c k ,  but were 
reported in the 1993 Mouse Chromosome Committee Reports 
(Mammalian Genome, in press); the positions of these gems were 
inferred on the basis of mapping information in these committee 
reports. Loci in brackets o were used to align the maps with respect 4 
to the centromere. The position of the centromere is indicated by a _ - 

circle at the top of each chromosome. Chromosome lengths were 
I:; ;, drawn to scale on the basis of a 1600-cM genetic length. A break iii ' 

the distal region of chromosome 11 indicates that this chromosome is 
slight19 longer than predicted by a 1600-cM map. 

I ,,ion of b s. The two genetic maps were integrated by 
mapping approximately 250 of the SSLPs from the WI-CGR in the 
Frederick interspecies backcross. These SSLPs are indicated in 
preen (W), with lines connecting their locations in the two crosses. 

Bwaan moll : The colored segments within each 
cnromosome map lndicare known regions of synteny or linkage 
conservation between the mouse and human genome. The 
correspondence is based on those mouse genes whose human 
homologs have been mapped in the human genome; these loci are 
indicated in bold. For loci mapping near the boundary of two human 
homology segments, those loci mapping to the proximal segment are 
marked with an asterisk. 

1 la The table included in the chart contains a representative list of 
smgie-gene mouse models for hunhan genetic disorders. These mouse 
pnes are ahend the corresponding human hereditary disorders. 
Adso included is a representdtive list of mouse polygenic disorders 
that mav be ---.fels for certain human conditions. 

F&m i n f d a  about the maps and heir 
CUIISUUCLIUII, u ~ e  p r a ~ s e l o f ~ e  h lqg ie s ,  A 

and further sources of i&&&OL dwg,&a . 
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found in the accompanying article (N.G. copeland et al.) I&$ ;&$& 
October, 1993 issue of Science. 

I numan homology color key 




