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In Some Cats , The Gene For Tail Length Shows Incomplete Dominance . Cats Can Have No
Tails ( NN ), a fascinating aspect of feline genetics that illustrates the complexity of inheritance
patterns. Unlike simple dominant or recessive traits, incomplete dominance results in a blending of
characteristics, producing a spectrum of physical features within a breed or even within a litter. Tail
length in cats is a prime example of this phenomenon, where the genetic makeup influences whether
a cat has a full tail, a shortened tail, or no tail at all. This article explores the genetics behind tail
length in cats, the concept of incomplete dominance, the specific genetic variations involved, and
what it means for cat breeders and enthusiasts.

Understanding Incomplete Dominance in Cat Genetics

What Is Incomplete Dominance?

Incomplete dominance is a type of inheritance where neither allele is completely dominant over the
other. Instead of a trait being expressed in a purely dominant or recessive manner, the heterozygous
genotype produces an intermediate phenotype—a blend of the two parental traits. This results in a
spectrum of physical features, making the genetics more intricate and often more interesting.

For example, in cats, the gene determining tail length exhibits incomplete dominance. When a cat
inherits one allele for a full tail and one for a shortened tail, the resulting phenotype is typically a cat
with a tail shorter than a full tail but longer than a tailless cat. This blending pattern is what makes
the inheritance pattern unique and complex.

Why Is Tail Length a Good Example of Incomplete Dominance?

Tail length is a visible trait that can be easily observed and classified, making it an ideal candidate for
studying inheritance patterns. The variations include:

- Full Tail (N): The dominant allele leads to a normal, fully functional tail.
- Short Tail (N’): An incomplete dominant allele results in a tail that is shorter than normal.
- No Tail (NN): The recessive or specific alleles can lead to a tailless phenotype.

The intermediate states, such as short tails, exemplify incomplete dominance because the
heterozygous genotype produces a phenotype that is neither fully tail-less nor fully tailed but
somewhere in between.



The Genetics of Tail Length in Cats

The Key Genes Involved

The primary gene associated with tail length in cats is often referred to as the "T gene" or similar,
depending on the breed and genetic studies. The key alleles are:

- N (Normal): Produces a full, functional tail.

- N’ (Shortened): Results in a shortened tail, which can range from a slight bobtail to a more
noticeably shortened tail.

- NN (Tailless): Produces no tail at all, known as a "raptorial" or "bulldog" tail in some breeds.

The exact genetic mechanisms are still being studied, but evidence suggests that the N and N’ alleles
interact in an incomplete dominance pattern, with the NN genotype leading to no tail.

The Role of the Manx Gene

The Manx breed is perhaps the most famous example of tail-length genetics. The Manx gene
(designated as "M") is a dominant mutation that causes varying degrees of tail shortening or absence:

- M allele: Causes a tailless or shortened tail.
- m allele: Normal tail length.

In this case, heterozygotes (Mm) often have shortened tails, while homozygous dominant (MM) cats
tend to have severe spinal defects or are not viable. Therefore, breeders prefer to avoid the
homozygous dominant state, which can be lethal, illustrating how incomplete dominance can
sometimes have complex biological implications.

How Incomplete Dominance Results in No Tails in Cats

The NN Genotype and Tailed Phenotypes

Cats with the NN genotype inherit two copies of the allele associated with tail absence. This genetic
configuration results in a cat with no tail at all. These tailless cats are often called "ragdolls" or "Manx"
cats, depending on the breed.

Notably, the development of a tail involves complex embryological processes, and the NN genotype
disrupts these processes, leading to the absence of tail structures. These cats are usually healthy, but
in some cases, the genetic mutation linked to tail absence can also cause spinal or neurological
issues, especially if the mutation affects surrounding tissues.



The N and N’ Alleles and Their Phenotypic Expression

When a cat inherits one N allele and one N’ allele (heterozygous), it often exhibits a shortened tail—a
characteristic feature in many breeds like the Japanese Bobtail or Kurilian Bobtail. The degree of tail
shortening can vary depending on the specific genetic makeup and environmental factors.

- Heterozygous N/N’ cats: Usually have a bobtail or shortened tail.
- Homozygous N’/N’ cats: Tend to have a more pronounced short tail, sometimes with additional
skeletal mutations.

This variability demonstrates the incomplete dominance pattern, where the heterozygote's phenotype
is an intermediate between the two homozygotes.

Implications for Breeding and Genetics

Selective Breeding and Tail Length Traits

Breeders often select for specific tail lengths to maintain breed standards or desired traits. For
example:

- Manx breeds: Select for tailless or short-tailed cats.
- Japanese Bobtail: Breeds with a distinctive short, bobbed tail.
- Other breeds: May prefer full tails for aesthetic or health reasons.

Understanding the genetics allows breeders to predict the outcomes of mating pairs and avoid
potential health issues associated with certain genotypes.

Health Considerations

While many tailless or short-tailed cats are healthy, some genetic mutations linked with tail absence
can also affect the spinal cord and nervous system. For instance:

- Manx syndrome: A condition where the mutation causes spinal deformities, neurological issues, and
in severe cases, can be fatal.

- Genetic counseling: Important for breeders to prevent producing offspring with health problems
related to tail-inheritance mutations.

Proper screening and understanding of incomplete dominance patterns help ensure the health and
well-being of future generations.



Summary and Key Takeaways

- Incomplete dominance in cats results in a blending of tail length traits, producing full tails, short
tails, or no tails.

- The gene responsible for tail length exhibits different alleles, primarily N (full tail), N" (short tail), and
NN (no tail).

- Homozygous NN cats are tailless, illustrating how the recessive or specific allele leads to no tail.

- Breeders must understand these genetics to promote healthy breeding practices and breed
standards.

- The phenomenon exemplifies how genetic inheritance can produce a wide spectrum of physical
traits, enriching the diversity seen in domestic cats.

In conclusion, the inheritance of tail length in cats demonstrates the intriguing nature of incomplete
dominance. The genetic interplay results in a range of phenotypes, from fully tailed to tailless cats,
highlighting the importance of genetics in shaping the physical characteristics of our feline
companions. Understanding these patterns not only satisfies scientific curiosity but also aids in
responsible breeding practices that prioritize health and breed standards.
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inheritance, feline genetics, breeding tailless cats, tail gene alleles

Frequently Asked Questions

What does incomplete dominance mean in the context of tail
length in cats?

Incomplete dominance in cats' tail length means that neither allele is completely dominant over the
other, resulting in offspring with a tail length that is a blend of both parents' traits, such as no tail
(NN), short tail, or long tail.

Can a cat with the genotype NN have no tail?

Yes, a cat with the genotype NN has the gene for no tail and will indeed have no tail, as this is the
homozygous recessive expression.

What are some common tail length variations in cats caused
by incomplete dominance?

Common variations include cats with no tail (NN), cats with a short tail, and cats with a full-length tail,
depending on the combination of alleles inherited.

How is the inheritance of tail length different from simple



dominant-recessive traits?

Unlike simple dominant-recessive traits, where one allele completely masks the other, incomplete
dominance results in a blending of traits, creating intermediate characteristics like partial or no tails.

Are there specific breeds of cats known for having no tails
due to this genetic trait?

Yes, breeds like the Manx are known for their tailless or short-tailed appearance, which is related to
this incomplete dominance gene for tail length.

Can heterozygous cats (e.g., Nn) have a partial tail, and what
does that look like?

Yes, heterozygous cats often have a short or stubby tail, representing an intermediate phenotype
between no tail and full tail due to incomplete dominance.

Is the gene for tail length in cats inherited in a simple
Mendelian pattern?

No, because the trait shows incomplete dominance, so inheritance involves blending of alleles rather
than a straightforward dominant-recessive pattern.

What is the significance of understanding gene inheritance
for tail length in cats?

Understanding inheritance helps breeders predict and select for desired tail traits, and it provides
insight into how genetic variation influences physical characteristics.

Are there any health concerns associated with the gene for
tail length in cats?

In some cases, genes associated with tail length, like in Manx cats, can be linked to spinal or
neurological issues, so genetic counseling and responsible breeding are important.

Additional Resources

In some cats, the gene for tail length shows incomplete dominance, leading to a
fascinating spectrum of tail types — from full-length tails to virtually no tail at all. This
genetic variation not only influences the physical appearance of these felines but also
offers insights into complex inheritance patterns, evolutionary adaptations, and breed
distinctions. Understanding the nuances of tail genetics in cats requires a deep dive into
genetics principles, specific gene functions, and the implications for feline diversity.



Understanding the Genetics of Tail Length in Cats

The Basics of Genetic Inheritance in Cats

Genetics in cats, like in all organisms, involves the transmission of genes from parents to offspring.
Genes are segments of DNA that dictate specific traits, including coat color, pattern, and tail length.
For tail length, a particular gene locus influences the development and formation of the tail during
embryonic growth.

In classical Mendelian inheritance, traits are often controlled by dominant and recessive alleles.
However, tail length in cats exemplifies a more complex inheritance pattern known as incomplete
dominance, where heterozygous individuals display an intermediate phenotype rather than the traits
of either homozygous parent.

The Concept of Incomplete Dominance

Incomplete dominance occurs when neither allele is completely dominant over the other. Instead, the
heterozygous genotype results in a phenotype that is a blend of both alleles. In the case of tail length:

- Homozygous dominant (NN): Cats have no tail (sometimes called "rumpy")
- Heterozygous (Nn): Cats have a short tail
- Homozygous recessive (nn): Cats have a full tail

This genetic pattern results in a gradient of tail lengths within the population, illustrating the nuanced
inheritance of this trait.

The Gene Responsible for Tail Length: The T-Box Gene

Identification of the T-Box Gene

Research has identified the gene responsible for tail length in domestic cats as part of the T-box gene
family, particularly the T-box transcription factor gene. Variations in this gene influence the
development of the tail during embryogenesis.

The specific mutation affects the growth of the caudal vertebrae and associated tissues, leading to
the spectrum of tail phenotypes observed.

Genotype-Phenotype Correlation

- NN (No tail): Homozygous dominant genotype results in the absence of tail development.

- Nn (Short tail): Heterozygous genotype produces a cat with a shortened tail, often visible as a nub or
a stub.

- nn (Full tail): Homozygous recessive genotype leads to a normal, full-length tail.



This correlation demonstrates incomplete dominance, as the heterozygous condition manifests as an
intermediate phenotype.

Phenotypic Variations and Examples

The No-Tail Phenotype (NN)

Cats with the NN genotype are typically known as "rumpy" or "rumpy riser" depending on their
position when sitting. Notably, breeds such as the Manx are famous for their tailless or nearly tailless
individuals. In Manx cats, the absence of a tail is often a result of a dominant mutation, but the
severity and presence of tail structures depend on the specific genetic makeup.

Key features:

- No visible tail or a very short stump

- Sometimes possessing a sacral vertebral anomaly

- Often associated with certain health issues due to skeletal abnormalities

The Short-Tailed Cats (Nn)

Heterozygous cats display a shortened tail, giving them a distinctive appearance. These cats may
have a tail that is just a nub or a small stub, which is often considered an attractive breed trait.

Examples include:

- The Japanese Bobtail

- Some Manx variants

- Certain Pixie-buff breeds

Implications:
- This intermediate phenotype can be advantageous or neutral, but breeders must understand the
genetic risks associated with heterozygosity.

The Full-Tail Cats (nn)

Cats with the nn genotype develop a normal tail length. These individuals carry two copies of the
recessive allele, ensuring typical tail development.

Characteristics:

- Fully functional tail

- No skeletal abnormalities associated with tail development

- Represents the wild-type phenotype in many feline populations

The Evolutionary and Breeding Implications of Tail



Genetics

Evolutionary Perspectives

The variation in tail length among cats illustrates adaptive and selective processes:

- Natural selection: In wild ancestors, a full tail provided balance and agility, advantageous for hunting
and navigating environments.

- Artificial selection: Breeders have favored certain tail phenotypes for aesthetic reasons, especially in
breeds like Manx or Japanese Bobtail.

The incomplete dominance pattern allows for a diverse range of tail phenotypes, contributing to
genetic diversity.

Breeding Considerations

The inheritance pattern of tail length has significant implications for breeders:

- Health risks: Homozygous dominant (NN) individuals often suffer from spinal deformities and other
skeletal issues, raising ethical concerns.

- Genetic counseling: Breeders must carefully select mating pairs to avoid producing offspring with
severe abnormalities.

- Breed standards: Many breed organizations specify acceptable tail types; understanding genetics
helps in maintaining breed integrity.

Breeding strategies:

- Cross heterozygous (Nn) cats to produce a mix of tail types.

- Avoid breeding two NN cats to prevent health complications.

- Consider genetic testing to determine the allelic status of breeding cats.

Health Concerns and Controversies

Associated Health Risks

Particularly in the case of the Manx breed, the homozygous dominant condition (NN) is linked with
Manx syndrome, which encompasses:

- Spinal deformities
- Neurological issues
- Urinary and digestive problems

These health issues underscore the importance of responsible breeding practices.



Ethical Considerations
The breeding of tailless or short-tailed cats raises ethical
questions:

- Should breeders prioritize aesthetic traits over health?
- How can genetic testing mitigate health risks?
- Is it ethical to breed for traits that may cause suffering?

The scientific understanding of incomplete dominance and
genetics informs these ethical debates, emphasizing the need
for responsible breeding.

Conclusion: The Complex Genetics of Tail Length in
Cats

The inheritance of tail length in cats exemplifies the
fascinating complexity of incomplete dominance. The gene
responsible, often associated with the T-box gene family,
results in a spectrum of phenotypes — from full tails to
virtually no tail at all. These variations are not only a
testament to the diversity within feline species but also serve
as a reminder of the importance of understanding genetics for
responsible breeding and animal welfare.

As science continues to uncover the genetic mechanisms
underlying these traits, breeders, veterinarians, and
enthusiasts must balance aesthetic desires with health
considerations. Recognizing the incomplete dominance
pattern empowers stakeholders to make informed decisions
that promote the well-being of these beloved animals,
ensuring that the rich diversity of tail phenotypes continues



ethically and sustainably.

In summary:

- Tail length in cats is controlled by an incompletely dominant
gene.

- Homozygous dominant (NN) results in no tail.

- Heterozygous (Nn) produces a short tail.

- Homozygous recessive (nn) results in a full tail.

- The genetic pattern influences breed characteristics, health,
and breeding practices.

- Responsible breeding and ethical considerations are
paramount to prevent health issues associated with tail
anomalies.

This intricate dance of genetics exemplifies how nature and
human preferences intersect, shaping the diversity and
health of feline populations worldwide.
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