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A cDNA encoding K-casein of human milk was cloned and 
sequenced. The K-casein cDNA was isolated from a Agtl l  
library generated from mRNA prepared from a mammary gland 
biopsy obtained from a lactating woman. The library was 
screened with polyclonal rabbit antibodies raised against puri- 
fied native rc-casein. 

The obtained nucleotide sequence contained an ORF suf- 
ficient to encode the entire amino acid sequence of a K-casein 
precursor protein consisting of 182 amino acids. This includes a 
tentative signal peptide of 20 amino acids and a processed pro- 
tein of 162 amino acids. 

KEY WORDS: cDNA cloning, human milk protein, K-protein, 
K-casein, nucleotide sequence 

Several human milk proteins have been shown to 
perform physiological functions in the newborn 
(Lonnerdal, 1985). Some of them have been dem- 
onstrated to have immune function or antibacterial 
activity, such as secretory IgA and lysozyme. 
Others have more nutritional roles, such as assist- 
ing in l ipid digestion (bile-salt stimulated lipase) or 
in iron absorption (lactoferrin). A common charac- 
teristic of the above described proteins is that they 
all belong to the class of whey proteins; i.e. the sol- 
uble protein fraction remaining after precipitation 
of the caseins (Lonnerdal, 1989). Considerably less 
i s  known about the physiological functions of the 
different caseins. Human casein consists largely of 
the p-casein (>go%) and only of a small fraction of 
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<-casein, while a-casein, a major subunit of milk 
from most species, is  absent (Kunz and Lonnerdal, 
1990). Native p-casein is  a 25 kDa protein 
(Lonnerdal et a/. ,  1990). p-casein may vary in 
degree of posttranslational phosphorylation; from 0 
to 5, on serine and threonine residues located 
within the first 10 amino acid residues from the N- 
terminal end (Kunz and Lonnerdal, 1989). In con- 
trast, <-casein with an apparent molecular weight 
of 35 kDa, is  heavily glycosylated. The carbo- 
hydrates constitutes about 50%-60% of its molecu- 
lar mass (Kunz and Lonnerdal, 1989). The carbo- 
hydrate-dominant part can be cleaved off by 
chymosin resulting in  a so-called glycomacropep- 
tide and the non-glycosylated para-K--casein (Kunz 
and Lonnerdal, 1989). Little i s  known about the 
biological function of <-casein. To get a better 
understanding of the structure and function of 
human <-casein and to allow studies of factors 
affecting regulation of its synthesis and secretion 
we have cloned and sequenced the cDNA coding 
for this protein. 

mRNA was isolated and purified from a mam- 
mary gland biopsy obtained from a lactating 
woman. A Agtll cDNA library was generated 
using this mRNA, and subsequently screened with 
polyclonal rabbit antibodies raised against purified 
native <-casein. Several positive plaques were 
obtained by immunodetection and one positive 
plaque was purified and digested with EcoRI. The 
isolated EcoRl fragment was subcloned into pUCl8  
and subjected to nucleotide sequence analysis. 
The analysis revealed that the isolated fragment did 
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not contain the entire Ic-casein cDNA.  This 440 bp 
fr,igment w'15 used '1s a nucleotide probe in an 
a r I d I t I I ) n ' 1  I p I a (1 u e h y b r i d i z a t i on 5c r ee n I n g of the 
ni,imrn,\rv gland ( D N A  library One positive 
pl,iqucJ cont,iining 857 bp EcoRl insert was iso- 
Ic~ted, puritied and digested with EcoRI. The 
rc~u l t i t ig  fragment b a s  cloned into EcoRl cleaved 

pUCl8.  The complete nucleotide sequence o i  both 
strands of the cDNA region was determined using a 
T7 sequencing kit (Pharmacia), on double stranded 
tern p I at cis. Spec if i c o I i gon u c I eo t i des corm I:, I e in en - 
tary to pUC18 or Ic-casein seyuenc-es were used. 
The 857 bp nucleotide sequence contain!; an ORF 
sufficient to encode the entire amino acid 
sequence of Ic-casein precursor protein consisting 
of 182 amino acids. This includes a tentatirve signal 
peptide of 20 amino acids and a processed protein 
of 162 amino acids. The deduced amino acid 
sequence is  different at eight positions compared 
to the published sequence determined hy amino 
acid analysis (Brignon et a/. ,  198.5). Based on the 
proposed cleavage site we suggest that the peptide 
chain contain four additional amino acid1 residues 
than previously published (Brignon et 3/. ,  1985). I t  
so, the amino acid sequence of the N-termiiial i s  
identical to that of rat and very similar to those 
reported for other species, with the following 
amino acid sequence; E-V-Q-N. 
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