The Crown: Syracuse Undergraduate Research Journal

Volume 1 Article 9

12-15-2023

Development of the Embryonic Left-Right Organizer: Identifying
regulators of proliferation during development of the embryonic
left-right organizer

Amanda Marzouk
Syracuse University

Edward Guy IV
Syracuse University

Jeffery D. Amack
Syracuse University

Follow this and additional works at: https://surface.syr.edu/thecrown

Recommended Citation

Marzouk, Amanda; Guy IV, Edward; and Amack, Jeffery D. (2023) "Development of the Embryonic Left-
Right Organizer: Identifying regulators of proliferation during development of the embryonic left-right
organizer,' The Crown: Syracuse Undergraduate Research Journal- Vol. 1, Article 9.

Available at: https://surface.syr.edu/thecrown/vol1/iss1/9

This Article is brought to you for free and open access by SURFACE at Syracuse University. It has been accepted for
inclusion in The Crown: Syracuse Undergraduate Research Journal by an authorized editor of SURFACE at Syracuse
University. For more information, please contact surface@syr.edu.


https://surface.syr.edu/thecrown
https://surface.syr.edu/thecrown/vol1
https://surface.syr.edu/thecrown/vol1/iss1/9
https://surface.syr.edu/thecrown?utm_source=surface.syr.edu%2Fthecrown%2Fvol1%2Fiss1%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
https://surface.syr.edu/thecrown/vol1/iss1/9?utm_source=surface.syr.edu%2Fthecrown%2Fvol1%2Fiss1%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:surface@syr.edu

The Crown

2023

Development of the Embryonic
Left-Right Organizer

Identifying regulators of proliferation
during development of the embryonic

left-right organizer

On the outside, our bodies have established left-right
symmetry along our anatomical plane. However, the inside of
our bodies is not so symmetrical. This is known as bilateral
asymmetry. For instance, the heart and stomach are on the left
side, and the liver is positioned on the right side of the body.
The internal organs of the body are organized in a complex
way, but it is essential to the function of life. Without the
heart being positioned between the lungs, the exchange of
blood and oxygen would not be able to be optimized most
efficiently. There are cases where errors in establishing the
left-right (LR) axis during embryonic development can lead
to serious birth defects, including life-threatening heart
malformations. In 1 in 10,000 births, a complete
randomization of internal organ organization occurs, known
as heterotaxy syndrome. This occurs due to a malfunction in
the left-right organizer (LRO) of the human body. The LRO
is an embryonic structure that is a key player in the process of
establishing the LR axis. However, little is known about LRO
development and how it impacts organ laterality. It is
important to understand the mechanisms that control the
determination of the LR axis to conceptualize preventative
measures for developmental anomalies. My lab used the
zebrafish embryo to investigate the development of the LRO
and its role in the LR asymmetry of internal organs. The LRO
found in zebrafish is known as Kupffer’s Vesicle (KV). KV
starts as a collection of undifferentiated stem cells known as
Dorsal Forerunner Cells (DFCs). The pathways that regulate
how these DFCs multiply are unclear. In our experiment, we
used a pharmacological approach to determine the pathways
that are involved in DFC proliferation. By understanding
these mechanisms, we can understand the role DFCs play in
defects such as heterotaxy and pave the way for preventive
measures in clinical cases of congenital abnormalities. The
proliferation of DFCs is one of the foundational steps that
give rise to the development of KV, and a fuller
understanding of its actions towards internal organ
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asymmetry allows for a more targeted approach to treating/
detecting fetal organ complexities.

This abstract summarizes the project displayed on
the website, which can be accessed by scanning the QR code.

i

Dasgupta, A., and Amack, J. D. (2016). Cilia in vertebrate
left-right patterning. Philosophical Transactions
of the Royal Society B: Biological Sciences,
371(1710), 20150410.
https://doi.org/10.1098/rstb.2015.0410

Davidson, B. P., & Tam, P. P. (2000). The node of the mouse
embryo. Current biology : CB, 10(17), R617-R619.
https://doi.org/10.1016/s0960-9822(00)00675-8

Essner, J. J., Amack, J. D., Nyholm, M. K., Harris, E. B., &
Yost, H. J. (2005). Kupffer’s vesicle is a ciliated
organ of asymmetry in the zebrafish embryo that
initiates left-right development of the brain, heart and
gut. Development (Cambridge, England), 132(6),
1247-1260. https://doi.org/10.1242/dev.01663

Sempou, E., & Khokha, M. K. (2019). Genes and
mechanisms of heterotaxy: Patients drive the search.
Current Opinion in Genetics & Development, 56,
34-40. https://doi.org/10.1016/j.gde.2019.05.003

Smith, K. A., & Uribe, V. (2021). Getting to the Heart of Left-
Right Asymmetry: Contributions from the Zebrafish
Model. Journal of cardiovascular development and
disease, 8(6), 64.
https://doi.org/10.3390/jcdd8060064

Wang, G., Yost, H.J., and Amack, J.D. (2013). Analysis of
Gene Function and Visualization of Cilia-Generated
Fluid Flow in Kupffer’s Vesicle. Journal of
visualized experiments : JoVE. (73)

Bibliography

16




	Development of the Embryonic Left-Right Organizer: Identifying regulators of proliferation during development of the embryonic left-right organizer
	Recommended Citation

	tmp.1702656723.pdf.1534Q

