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There are three major findings as follows: 1) Streptococcus pyogenes are
diversified into two subspecies using CRISPR by restriction of number and kind of phage invasion into
genome, 1i) One subspecies may appear by step-wise deletion of CRISPR and final complete deletion of
CRISPR/cas system by an altruistic phage, iii) virulent type of this bacteria carries smaller genome size
compared to the avirulent type, which is not related to phylogeny but related to specific SNPs that could
determine the virulence.
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