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ORC1 gene

origin recognition complex subunit 1
Normal Function

The ORC1 gene provides instructions for making a protein that is important in the
copying of a cell's DNA before the cell divides (a process known as DNA replication).
The protein produced from this gene is one of a group of proteins known as the origin
recognition complex (ORC). (The complex is made up of the proteins ORCL1 to ORCS,
which are produced from different genes.) ORC attaches (binds) to certain regions of
DNA known as origins of replication (or origins), where the process of DNA copying
begins. This complex attracts additional proteins to bind to it, forming a larger group of
proteins called the pre-replication complex. When the pre-replication complex is
attached to the origin, replication is able to begin at that location. This tightly controlled
process, called replication licensing, helps ensure that DNA replication occurs only once
per cell division and is required for cells to divide.

ORC also attaches to a form of DNA called heterochromatin. Heterochromatin is
densely packed DNA that contains few functional genes, but it is important for
controlling gene activity and maintaining the structure of chromosomes. It is unclear
what effect ORC binding has on heterochromatin.

In addition to its roles as part of ORC, the ORC1 protein is involved in the copying of
cell structures called centrosomes and centrioles, which are important for the process of
cell division. ORC1 blocks centrosomes and centrioles from being copied more than
once, which is key to normal cell division. In addition, some research suggests that
ORC1 is involved in the function of cilia, which are microscopic, finger-like projections
that stick out from the surface of cells. Cilia participate in signaling pathways that
transmit information within and between cells and are important for the development
and function of many types of cells and tissues, including bone.

Health Conditions Related to Genetic Changes

Meier-Gorlin syndrome

Mutations in the ORC1 gene cause Meier-Gorlin syndrome, a condition characterized
by short stature, underdeveloped kneecaps, and small ears. These mutations alter the
ORCIL1 protein, typically by changing single protein building blocks (amino acids) or by
leading to production of an abnormally short version of the ORCL1 protein. As a result,
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assembly of the pre-replication complex is impaired, which disrupts replication licensing;
however, it is not clear how a reduction in replication licensing leads to Meier-Gorlin
syndrome. Researchers speculate that such a reduction delays the cell division process,
which slows growth of the bones and other tissues during development and may
contribute to the features of the disorder. Some studies suggest that alterations of
ORC1 result in too many copies of centrosomes and centrioles, which may also delay
cell division. Other studies suggest that changes in ORC1 impair the function of cilia,
which may delay development of certain tissues and underlie the abnormal
development of kneecaps and ears characteristic of Meier-Gorlin syndrome.

Other Names for This Gene

« HSORC1
« ORC1_HUMAN
« ORCIL

* origin recognition complex, subunit 1

» origin recognition complex, subunit 1 homolog
« PARC1

* replication control protein 1

Additional Information & Resources

Tests Listed in the Genetic Testing Registry

e Tests of ORC1 (https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=4998[geneid])

Scientific Articles on PubMed

* PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%280RC1%5BTIAB%5D%29+AN
D+%28%28Genes%5BMH%5D%29+0R+%28Genetic+tPhenomena%5BMH%5D%?2
9%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+da
ys%22%5Bdp%5D)

Catalog of Genes and Diseases from OMIM

« ORIGIN RECOGNITION COMPLEX, SUBUNIT 1; ORC1 (https://omim.org/entry/60
1902)

Gene and Variant Databases

* NCBI Gene (https://www.ncbi.nlm.nih.gov/gene/4998)
* ClinVar (https://www.ncbi.nlm.nih.gov/clinvar?term=0ORC1[gene])
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Genomic Location

The ORC1 gene is found on chromosome 1 (https://medlineplus.gov/genetics/chromoso
me/1/).
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