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Fig.1 Diagram of the transcription process of gene and post-transcription modification of mRNA in nucleus. The translation

process of mRNA into protein molecule occurs in cytoplasm.
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A. Nucleus
» Transcription

B. Cytoplasm
« Synthesis of pro-alpha chain

C. ER/Golgi_compartment
» Hydroxylation of selected

prolines and lysines

« Glycosylation of selected
hydroxylysine

« Self-assembly of three
pro-alpha chains

D. Outside of cell
» Cleavage of propeptides
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OH-LYS, lalasdaladu; GAL, nuanlma; GLU, palaa.
Fig.2 Diagram of the assembly of the triple helix and the hydroxylation and glycosylation of a procoilagen molecule.
OH-ORO, hydroxy proline; OH-LYS, hydroxylysine; GAL, galactose; GLU, glucose.
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Fig.3 Diagram of the promoter of COL1A1 gene and transcription factors. NP/NMP4, Nuclear protein/Nuclear matrix Protein 4; CBF-1, CAAT binding

factor-1; NF-I, Nuclear factor-I
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Collagen type I : Synthesis and Regulation

Pasutha Thunyakitpisal D.D.S. (Hons.), Ph.D.

Department of Anatomy, Faculty of Dentistry, Chulalongkorn University

Abstract

Type I collagen is the major insoluble fibrous protein that found in bone, dentin, dermis and tendon.
In this review, we focus on the mechanisms of type I collagen synthesis and regulation including transcription,
translocation of mRNA from nucleus to cytoplasm, translation from nucleotide codon to amino acid as well as
post-translation modifications which are necessary for the collagen. The participation of nuclear transcription
factors such as Spl, NF-I, CBF and NP/NMP4 in the COL1A1 transcription is also described in here. The
experiments that leaded to the tissue-specific regulation of type I collagen hypothesis are also included in this
review. The knowledge, that we gained, could be further applied to control the pathological diseases such as
fibrosis, osteoporosis and periodontitis.

(CU Dent J 2001;24:145-54)

Key words: tissue-specific regulation; transcription; type I collagen
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