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Structural Analysis of the Human MSSP Genes
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The increasing amount of evidence for the involvement of the malfunction of
genes in oncogenesis has led to the discovery of a variety of potential cancer genes.
These genes are normal cellular genes, carefully controlled in every cell type,
whose crucial functions in cell proliferation and differentiation are mimicked by
certain  highly resembling retroviral genes responsible for the malignant
transformation of their host cells. |

One of their best-known representatives is c-myc, in whose delicately
regulated expression a variety of cis and trans elements are suggested to be
involved. MSSP proteins have been identified by their binding to an upstream
element of c-myc. Independently, two different approaches yicldcd two cDNA
clones highly homologous to the MSSP cDNAs, suggesting an involvement of
MSSP in the regulation of the cell cycle (scr2) and in the repression of HIV-1 and
ILR2 alpha promoter transcription (human YC1).

Screening human genomic libraries, clones belonging to two different gene
loci have been isolated. Whereas the human MSSP gene 1 turned out to be
intronless, the organization of the coding sequence within gene 2 is more complex.
It spans more than 60 kb and contains at least 15 exons, ranging from 48 to
287 bp. The intron sizes vary from 0.1 to more than 13 kb.

Gene 1 has been completely sequenced. A deletion series of its upstream

region was cloned upstream of the luciferase gene, but the transfection of these
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constructs did not show any promoter activity. This result and the occurrence of
about 20 point mutations, compared to the cDNA sequences known so far, suggest
that the MSSP gene 1 is a processed retropseudogene.

Sequence analysis of a 1.7 kb fragment of the 5' flanking region of the MSSP
gene 2 revealed that the promoter of gene 2 lacks consensus sequences for TATA
and CCAAT boxes, is GC-rich, and contains numerous potential transcription
factor binding elements, including Sp1 and AP-2. The principal site of transcription
initiation was determined by primer extension analysis and shown to be at an
adenine residue located 57 nucleotides upstream from the initiator methionine
codon. Luciferase assays employing progressive deletions of the 1.7 kb promoter
region revealed a complex pattern of transcriptional regulation of the human MSSP
gene 2 promoter and defined a minimal region of 428 bp (-488/-61). Furthermore,
it can be conéluded that the MSSP gene 2 encodes both MSSP-1 and MSSP-2,

and moreover scr 2 and human YC 1.
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