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Inbred and Congenic Mice

A. MHC Haplotypes

- MHC loci are highly polymorphic, which 
means they have many alternative forms 
of the gene or alleles at each locus

- each set of alleles inherited from the 
parents is known as the haplotype

- one inherits one haplotype from the 
mother and one from the father

Cont’d

- in outbred populations, offspring are usually 
heterozygous at many loci and will express both 
maternal and paternal MHC alleles

- the alleles are codominantly 
expressed

- in inbred mice, however, each H-2 locus 
will be homozygous because the maternal and 
paternal haplotypes are identical, and all 
offspring therefore express identical haplotypes
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- designation of inbred mice:

- some inbred mouse strains have been 
designated as prototype strains and the MHC 
haplotype expressed by these strains is 
designated by an arbitrary italic superscript

- if another inbred strain has inherited the same 
set of alleles as the prototype strain, its MHC 
haplotype is the same as the prototype strain
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- if two mice from inbred strains having different 
MHC haplotypes are bred to one another, the F1 
generation inherits haplotypes from both 
parental strains and therefore expresses both 
parental alleles at each MHC locus
- next slide demonstrates mating of inbred 
mouse strains with different MHC haplotypes 
and shows how MHC haplotypes in inbred 
mouse strains are inherited
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- because inbred animals are syngeneic (genetically 
identical), their immune responses can be studied in the 
absence of variable introduced by individual genetic 
differences
- with inbred strains, lymphocytes subpopulations 
isolated from one animal can be injected into another 
animal of the same strain without eliciting a rejection 
reaction
- this type of experimental system allow immunologists to 
first demonstrate that lymphocytes from an Antigen-
primed animal could transfer immunity to an unprimed 
syngeneic recipient
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B. Congenic Mouse Strains
- inbred mouse strains are syngeneic or identical at 

all genetic loci
- two strains are considered congenic if they are 

genetically identical except at a single genetic locus or 
region

- congenic strains that are identical with each other 
except at the MHC can be produced by a series of 
crosses, backcrosses, and selections

- next slide demonstrates how the H-2 complex of 
homozygous strain B can be introduced into the 
background genes of homozygous strain A to generate a 
congenic strain, denoted A.B
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- congenic strain A.B:
- the first letter designation refers to the 

strain providing the genetic background 
and the second letter to the strain 
providing the genetically different MHC 
region

- thus, strain A.B will be genetically 
identical to strain A except for the MHC 
locus or loci contributed by strain B
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- during congenic mouse strain production, a 
crossover event can occur within the H-2 
complex, which yields a recombinant strain that 
differs from the parental strains or the congenic 
strain at one or a few loci within the H-2 complex
- the generation of new H-2 haplotypes under 
the experimental conditions of congenic strain 
development provides an illustration of how 
MHC continues to maintain heterogeneity even 
in populations with limited diversity


