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ABSTRACT

Anti-ostepoprosis phosphorpeptide (CPP) is discovered from the casein protein of milk. Only β-casein has anti-osteoporosis activity

in casein protein including αs1-casein, αs2-casein, β-casein, and κ-casein. Β-casein was digested into 25 amino acid peptide by

protease in the small intestine. A partial casein protein was precipitated with the calcium phosphate salts because the member is

growing too big, caused the small intestine to be unable to absorb the casein protein with the calcium phosphate union

macro-molecule. Casein protein was phosphorylated by casein kinaseⅠ (CKⅠ) in mammary gland and then enters the small

intestine to be digested into casein phosphopeptide. Only casein phosphopeptide was bound with calcium ions, and then absorbed by

the small intestine. Therefore this laboratory use CKI to phosphorylate casein protein, and help casein phosphopeptide to bind with

calcium ions and to be absorbed in the small intestine. Casein phosphopeptide R E L E E L N V P G E I V E S L S S S E E S I T R

with four serine amino acid phosphorylated as indicated can bind with calcium ions to promote the absorption. In order to establish

the high yield and the highly concentrated quantity producer type of CPP peptide, this laboratory uses the human tyrosine

hydroxylase (HTH) to carry the casein phospho peptide, and also seeks HTH not to affect its activity when its five domains was

replaced for the casein phosphorpeptide. As well as the N and C terminals of casein phosphopeptide are designed Phe to favor the

future to be cut with pepsin for releasing the free casein phosphopeptide absorbed directly in the duodenum. Therefore we first carry

on the design of primers for replacement and construction of casein phosphopeptide, and use overlap-PCR technique to construct

the replacement of five domains for casein phosphopeptide, respectively, and then, insert in the pQE30 and unite five domains of

casein phosphopeptide in one CPP-HTH. Gene expression system of pYLSC1-5S was used to reclone CPP-HTH and insert in the

5S-rDNA of Yarrowia lipolytica chromosome, called Y-CPP yeast. One the other hand we choose the CK1 gene to clone into

internal secretion system of pYLEX1 and insert in the leucine biosynthetic gene of Y-CPP yeast, called Y-CPP-CKⅠ yeast, for

bioproduction of casein phosphopeptide. The growth curve of Y-CPP and Y-CPP-CKI in growth medium were determined to be 16

h for the optimal growth with the spectrophotometer. The induction curve of Y-CPP and Y-CPP-CKⅠ growing in the inducing

medium were determined to be 36 h for the massive production of CPP-HTH with the analysis of HPLC. The peptidyl protein

CPP-HTH was concentrated by using the corn starch adsorption. The molecular weight of CPP-HTH is theoretically 54.6 kDa,

however, the translation modification in the Y.lipolytica is to make its molecular weight to increase approximately 10 kDa.

Therefore, the molecular weight of CPP-HTH is analyzed approximately 64.6 kDa with SDS-PAGE, but if CPP-HTH is

phosphorylated by CKI to gain slightly high 64.6 kDa, if joins calcium ions consecutively to make even higher molecular weight.
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