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Prion (Pr) protein plays a pivotal role in the infection of bovine spongiform 
encephalopathy (BSE). The aim of our research was to make Pr gene homo-knockout 
(KO) cows and to reveal their characteristics. Firstly, hetero Pr gene was knockouted in 
fibroblastic cells prepared from female Japanese black embryo. Somatic cell nucleus 
with Pr gene hetero KO was transferred into oocyte of female Japanese black. After 
activation and in vitro culture, somatic cell nucleus of blastocyst cell was transferred 
into oocyte to make Pr homo gene KO embryo. The Pr gene homo KO embryos were 
transferred in to the uterus of female Japanese black. Nine cows were born. Detailed 
data of Pr distribution in organs of wild-type and somatic cell nuclear cloning Japanese 
black cows were demonstrated as follows: Pr protein were shown in peripheral organs: 
7 skeletal muscles, 5 areas of intestinal tracts and 5 areas of tongue (5- to 31- fold less 
Pr protein than the brain where high levels of that, 9.0-11.0 μg/g, were noted). 
Histochemistry showed that Pr protein was expressed in nerve cells not only in brain 
but also in the tongue, skeletal muscles and intestines, indicating that these organs 
may serve as potential sources of BSE infection. No positive reaction for Pr mRNA or 
for Pr protein was noted in Pr gene homo KO cows, indicating that the KO cows have 
no possibility of BSE infection. Molecular biochemical characteristics on protein 
expression, epigenesist etc. were also revealed in the KO cows.  In conclusion, to 
produce the KO cattle is useful and the only way to make safe bovine derived foods, 
drugs and medical materials. 
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