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INTRODUCTION

Feline Radial Hemimelia (RH) stands as a congenital skeletal
disorder that significantly disrupts the typical development of
forelimbs in cats, particularly impacting the radius and ulna.
This disorder, while relatively rare, can present with varying
degrees of severity, profoundly influencing the mobility and
overall quality of life for affected feline individuals. In this
endeavor to understand the intricacies of RH, we embarked on
an in-depth study focusing on Siamese cats, a breed notably
susceptible to this condition. The investigation involved an
extensive Siamese cat pedigree, encompassing 18 individuals,
aiming to unravel the genetic underpinnings of RH and
intriguingly, its potential cardiac implications [1].

DESCRIPTION

The pedigree analysis yielded crucial insights into the mode of
inheritance, revealing an autosomal recessive pattern for RH.
The presence of affected kittens from an unaffected queen and
her backcrossed unaffected sire underscored the genetic basis of
RH, aligning with previous observations in both Siamese and
domestic shorthair cats [2]. Understanding this inheritance
pattern holds immense significance, as it paves the way for
effective breeding strategies to curtail the spread of RH within
feline populations.

Radiographic assessments emerged as a pivotal tool in
comprehending the severity and classification of RH. These
assessments showcased varying degrees of dysplasia in affected
kittens, particularly concerning the radius, ulna and humerus.
Moreover, the identification of extra ribs and kinked tails in
affected kittens added an intriguing layer of complexity to the
genetic underpinnings of RH. Although these associated
anomalies were not directly linked to specific genetic variants in
our study, they certainly warrant further exploration into
potential interactions and overlapping genetic pathways. The
subsequent whole-genome sequencing and variant analysis
highlighted candidate genes, notably CMYA5 and JMY, as
potential contributors to RH. These genes have established

associations with bone development and cardiac function in

humans, rendering them plausible candidates for the observed
skeletal abnormalities and potential cardiac implications in
affected Siamese cats. The identified variants, especially those in
CMYA5, exhibited loss-of-function effects, further emphasizing
their potential pathogenicity.

Interestingly, our study delved into the potential cardiac
implications associated with RH. Echocardiography in affected
kittens unveiled signs of congenital cardiac abnormalities,
notably a large left atrium. While cardiac manifestations were not
the primary focus of this study, these findings provide valuable
insights into potential secondary effects of RH on cardiac health.
Future research investigating the cardiac aspect of RH may
unravel the intricate interplay between genetic variants and
cardiac anomalies, offering a more comprehensive understanding
of this condition.

The genetic underpinnings of RH are undoubtedly heterogeneous
and major causative genes, such as SALL4 or TBX5, have been
identified. In the context of our study, the causative mutation
found in the CMYAS5 gene suggests that CMYA5 may be a
transcription factor essential for proper forelimb formation, akin
to the roles of SALL4 and TBX5 in heart development. Despite
being an understudied striated muscle protein, CMYA5 has
garnered significant attention in various scientific studies,
associating it with cardiac dyad architecture, tibial and limb-girdle
muscle dystrophies, schizophrenia and different types of cancer
[3-7]. The recent revelation of CMYA5 as a novel interaction
partner of FHL2 in cardiac myocytes further corroborates its
potential role in cardiac health [8]. The juxtaposition of CMYAS5
to Zlines during cardiac development accentuates its relevance,
preceding junctional sarcoplasmic reticulum positioning or
transverse tubule formation. Moreover, TBX5's crucial role in
cardiac conduction system patterning and mature cardiomyocyte
function further emphasizes the significance of genes like CMYA5
in heart development [9].
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CONCLUSION

In conclusion, this comprehensive study delving into the genetic
basis and potential cardiac implications of RH in Siamese cats
shed significant light on its autosomal recessive mode of
inheritance and the varying degrees of dysplasia that underscore
the complexity of RH. The identification of candidate genes,
CMYA5 and JMY, has opened doors for further research into
their roles in bone development and cardiac function, offering
exciting prospects for potential therapeutic interventions.
Understanding these intricate genetic mechanisms is crucial not
only for the development of targeted diagnostics but also for
informing responsible breeding practices, ensuring the well-being
of Siamese cats, and potentially contributing to advancements in
human medicine.

REFERENCES

1. Bilgen N, Cinar Kul B, Akkurt MY, Bakici C, Buckley RM, Lyons
LA, et al. Cardiomyopathy associated 5 (CMYAS5) implicated as a
genetic risk factor for radial hemimelia in Siamese cats. ] Feline Med
Surg. 2023;25(10).

2. Swalley ], Swalley M. Agenesis of the radius in a kitten. Feline Pract.
1978;8:1.

] Clin Exp Cardiolog, Vol.16 Iss.2 No:1000936 (MRPFT)

OPEN 8 ACCESS Freely available online

Lu F, Ma Q, Xie W, Liou CL, Zhang D, Sweat ME, et al. CMYA5
establishes cardiac dyad architecture and positioning. Nat Commun.
2022;13(1):2185.

Sarparanta J, Blandin G, Charton K, Vihola A, Marchand S, Milic
A, et al. Interactions with M-band titin and calpain 3 link myospryn
(CMYAS5) to tibial and limb-girdle muscular dystrophies. ] Biol
Chem. 2010;285(39):30304-30315.

Tsoupri E, Kostavasili I, Kloukina I, Tsikitis M, Miliou D, Vasilaki
E, et al. Myospryn deficiency leads to impaired cardiac structure and
function and schizophrenia-associated symptoms. Cell Tissue Res.
2021;385(3):675-696.

Guo Y, Li Y, Li J, Tao W, Dong W. DNA methylation-driven genes
for developing survival nomogram for low-grade glioma. Front Oncol.
2022;11:629521.

Feng ], Jiang L, Li S, Tang ], Wen L. Multi-omics data fusion ~ a
joint kernel learning model for cancer subtype discovery and essential
gene identification. Front Genet. 2021;12:647141.

Stathopoulou K, Schnittger ], Raabe ], Fleischer F, Mangels N,
Piasecki A, et al. CMYAS5 is a novel interaction partner of FHL2 in
cardiac myocytes. FEBS J. 2022;289(15):4622-4645.

Steimle JD, Moskowitz IP. TBX5: A key regulator of heart development.
development. Curr Top Dev Biol. 2017;122:195-221.


https://journals.sagepub.com/doi/10.1177/1098612X231193557
https://journals.sagepub.com/doi/10.1177/1098612X231193557
https://www.cabidigitallibrary.org/doi/full/10.5555/19782230714
https://www.nature.com/articles/s41467-022-29902-4
https://www.nature.com/articles/s41467-022-29902-4
https://www.jbc.org/article/S0021-9258(19)89065-8/fulltext
https://www.jbc.org/article/S0021-9258(19)89065-8/fulltext
https://link.springer.com/article/10.1007/s00441-021-03447-2
https://link.springer.com/article/10.1007/s00441-021-03447-2
https://www.frontiersin.org/journals/oncology/articles/10.3389/fonc.2021.629521/full
https://www.frontiersin.org/journals/oncology/articles/10.3389/fonc.2021.629521/full
https://www.frontiersin.org/journals/genetics/articles/10.3389/fgene.2021.647141/full
https://www.frontiersin.org/journals/genetics/articles/10.3389/fgene.2021.647141/full
https://www.frontiersin.org/journals/genetics/articles/10.3389/fgene.2021.647141/full
https://febs.onlinelibrary.wiley.com/doi/10.1111/febs.16402
https://febs.onlinelibrary.wiley.com/doi/10.1111/febs.16402
https://www.sciencedirect.com/science/article/abs/pii/S0070215316301752
https://www.sciencedirect.com/science/article/abs/pii/S0070215316301752

	Contents
	Feline Radial Hemimelia and Cardiac Anomalies: A Comprehensive Understanding
	INTRODUCTION
	DESCRIPTION
	CONCLUSION
	REFERENCES




