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Please write feedback if you are satisfied. Discussion {#Sec5} ========== A conserved ortholog of the *Drosophila sex combs reduced* gene has been identified in human and mouse \[[@CR18]\]. The human gene *PRKX* is located on the X chromosome \[[@CR19]\] and encodes the protein p21-activated protein kinase x (p21-X) \[[@CR20]\]. The mouse gene is located on chromosome 1q31
and encodes the protein p21-activated protein kinase C-related kinase x (p21-Crel), also known as Serine/threonine-protein kinase, WNK1-interacting protein (WNIP) \[[@CR21]\]. Both genes belong to the serine/threonine kinase superfamily and share a high degree of sequence identity. p21-X is phosphorylated at multiple sites by its associated protein kinase, WNK1 \[[@CR22]\]. p21-X is a
nuclear protein and is present in many cell types, including brain cells, keratinocytes, and blood cells. It participates in regulating cell cycle progression, apoptosis, and malignant transformation \[[@CR23]--[@CR26]\]. It is upregulated in different types of cancers and is an established cancer marker \[[@CR27], [@CR28]\]. p21-X is also overexpressed in some hematopoietic neoplasms and is
associated with the pathogenesis and progression of multiple myeloma, especially in the early stages of disease \[[@CR29]--[@CR31]\]. In the leukemic cells of acute myeloid leukemia patients, p21-X was located to the nucleus in 50% of the cells. This may be a result of cytoplasmic re-localization due to mutations in the gene \[[@CR32]\]. p21-Crel is a protein kinase that regulates the cell-sizedependent growth arrest of cells \[[@CR33]\]. It was also found to be essential for cell proliferation \[[@CR34]\]. In the spleen and thymus, p21-Crel is required for proper immune system development, and a loss-of-function mutation of p21-Crel 82157476af
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