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Abstract

CD44 is a multifunctional transmembrane glycoprotein that is expressed in many cancers and can regulate invasion and metastasis. CD44 can interact

with a multitude of ligands to promote metastasis and invasion. CD44 is also a known cancer stem cell marker. Due to alternative splicing, CD44 can

exist in multiple isoforms besides standard CD44 isoform. Recent studies have shown that CD44 can be proteolytically cleaved into CD44-intracellular

domain (ICD). Specifically, this cleavage product ICD translocates into the nucleus to activate transcription of a variety of genes that are critical to

inflammation, cell survival, glycolysis, and cancer metastasis.
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CD44 - Transmembrane Glycoprotein

CD44, a cell surface receptor for osteopontin (OPN) and
hyaluronic acid (HA) and other ligands is known to play critical roles
in cancer cell migration, invasion, and tumor growth [1-6]. Multiple
isoforms of CD44 exists due to the insertion of alternative exons at
the extracellular domain site [5]. CD44 is expressed ubiquitously and
distributed widely in fetal and adult tissues with varying degrees of
expression [7-9].

CD44-Intracellular Domain (ICD)

CD44 can undergo sequential proteolytic processing to create
an intracellular domain (ICD) fragment that can translocate into
the nucleus to regulate the expression of a few genes [10-18]. This
sequential cleavage of CD44 to generate the ICD fragment can be first
mediated by metalloproteases (MMPs) at the ectodomain portion to
create a fragment known as CD44 extracellular truncation (EXT).
Sequentially, cleavage by y-secretase at the transmembrane domain
generates the CD44-ICD fragment. This fragment is capable of
translocating into the nucleus to regulate gene transcription [13, 18].

CD44-ICD Transcriptional Factor

CD44-ICD has recently been shown in several cancers as the main
factor responsible for tumorigenic potential of the cells. Specifically, in
prostate cancer, CD44-ICD was found to be associated with the master
regulator of osteoblastogenesis RUNX2 to mediate the transcription of
matrix metalloproteinase 9 (MMP-9) gene [24]. Additionally, CD44-
ICD interacts with a novel consensus sequence in the promoter region
of the MMP-9 gene to regulate its expression. Furthermore, CD44-
ICD activates multitudes of genes involved in cell survival, tumor
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invasion, glycolysis, etc. in breast cancer cells [11]. Cleavage product
CD44-ICD has also been shown to support the activation of stemness
factors Nanog, Sox2, Oct4, thereby promoting tumorigenesis of breast
cancer [19]. In thyroid cancer cells, CD44-ICD has been shown to
trigger activation of the CREB transcription factor thus sustaining
proliferative signaling [10]. Studies have also shown that CD44-ICD
has the capability of regulating the transcription of CD44 itself [14]. In
other cell types like chondrocytes, CD44-ICD release has been shown
to exert a competitive effect on full-length CD44 function [20].

Conclusion

The multifunctional receptor CD44 is involved in a variety of
functions ranging from aggregation to migration and metastasis.
CD44 can interact with different ligands to elicit many cellular
functions. Emerging studies have analyzed the role of CD44-ICD in
mediating and promoting tumorigenesis. CD44-ICD upregulates and
activates genes involved in invasion, migration, and tumorigenesis.
Taken together, CD44-ICD could be a therapeutic target in cells,
including cancer cells that express CD44.

References

1. Senbanjo LT, Chellaiah MA (2017) CD44: A Multifunctional Cell Surface Adhesion
Receptor Is a Regulator of Progression and Metastasis of Cancer Cells. Front Cell
Dev Biol 5: 18.

2. Interaction between CD44 and hyaluronan promotes bone metastasis (2013)
Bonekey Rep 2: 402.

3. Desai B, Ma T, Chellaiah MA (2008) Invadopodia and matrix degradation, a new
property of prostate cancer cells during migration and invasion. J Biol Chem 283:
13856-13866.

4. Desai B, Rogers MJ, Chellaiah MA (2007) Mechanisms of osteopontin and CD44
as metastatic principles in prostate cancer cells. Mol Cancer 6: 18.

5. Cichy J, Puré E (2003) The liberation of CD44. J Cell Biol 161: 839-843.



10.

11.

Meenakshi A. Chellaiah (2019) CD44 cleavage product CD44-intracellular domain regulates gene transcription and tumorigenesis

Draffin JE, Hill A, Johnston PG, Waugh DJ (2003) CD44 Expression on prostate
cancer cells correlates with adhesion to bone marrow endothelial cells. Clinical
Cancer Research 9: 6181s-6181s.

Desai B, Ma T, Zhu J, Chellaiah MA (2009) Characterization of the expression of
variant and standard CD44 in prostate cancer cells: identification of the possible
molecular mechanism of CD44/MMP9 complex formation on the cell surface. J
Cell Biochem 108: 272-284.

Gupta A, Cao W, Chellaiah MA (2012) Integrin avf3 and CD44 pathways in
metastatic prostate cancer cells support osteoclastogenesis via a Runx2/Smad 5/
receptor activator of NF-kB ligand signaling axis. Mol Cancer 11: 66.

Gupta A, Cao W, Sadashivaiah K, Chen W, Schneider A, Chellaiah MA (2013)
Promising noninvasive cellular phenotype in prostate cancer cells knockdown of
matrix metalloproteinase 9. ScientificWorldJournal 2013: 493689.

De Falco V, Tamburrino A, Ventre S, Castellone MD, Malek M, Mani¢ SN,
Santoro M (2012) CD44 proteolysis increases CREB phosphorylation and sustains
proliferation of thyroid cancer cells. Cancer Res 72: 1449—1458.

Miletti-Gonzalez KE, Murphy K, Kumaran MN, Ravindranath AK, Wernyj RP,
Kaur S, Miles GD, Lim E, Chan R, Chekmareva M et al (2012) Identification of
function for CD44 intracytoplasmic domain (CD44-ICD): modulation of matrix
metalloproteinase 9 (MMP-9) transcription via novel promoter response element. J
Biol Chem 287: 18995-19007.

Takahashi N, Knudson CB, Thankamony S, Ariyoshi W, Mellor L, Im HJ, Knudson
W: (2010) Induction of CD44 cleavage in articular chondrocytes. Arthritis Rheum
62: 1338-1348.

Citation:
Linda T. Senbanjo and Meenakshi A. Chellaiah (2019) CD44 cleavage product CD44-intracellular domain regulates gene transcription and tumorigenesis. Cancer Stud
Ther J Volume 4(4): 1-1.

Cancer Stud Ther ], Volume 4(4): 2-2, 2019

20.

Nagano O, Saya H (2004) Mechanism and biological significance of CD44
cleavage. Cancer Sci 95: 930-935.

Okamoto I, Kawano Y, Murakami D, Sasayama T, Araki N, et al. (2001) Proteolytic
release of CD44 intracellular domain and its role in the CD44 signaling pathway. J
Cell Biol 155: 755-762.

Okamoto I, Kawano Y, Tsuiki H, Sasaki J, Nakao M, et al. (1999) CD44 cleavage
induced by a membrane-associated metalloprotease plays a critical role in tumor
cell migration. Oncogene 18: 1435-1446.

Murakami D, Okamoto I, Nagano O, Kawano Y, Tomita T, et al. (2003) Presenilin-
dependent y-secretase activity mediates the intramembranous cleavage of CD44.
Oncogene 22:1511.

Okamoto I, Tsuiki H, Kenyon LC, Godwin AK, Emlet DR, et al (2002) Proteolytic
cleavage of the CD44 adhesion molecule in multiple human tumors. 4m J Pathol
160: 441-447.

Senbanjo LT, Allohani H, Majumdar S, Chellaiah MA (2019) Characterization of
CD44 intracellular domain interaction with RUNX2 in PC3 human prostate cancer
cells. Cell Communication and Signaling 17: 80.

Cho Y, Lee HW, Kang HG, Kim HY, Kim SJ, et al. (2015) Cleaved CD44
intracellular domain supports activation of stemness factors and promotes
tumorigenesis of breast cancer. Oncotarget 6: 8709-8721.

Mellor L, Knudson CB, Hida D, Askew EB, Knudson W (2013) Intracellular

domain fragment of CD44 alters CD44 function in chondrocytes. J Biol Chem 288:
25838-25850.



	_GoBack

