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Molecular Cloning and Monomeric Hybrid Plasmid Transformation in
Bacillus subtilis
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Abstract

The transformability of plasmid DNA in B.subtilis competent cell depends on its
molecular structure.Monomeric plasmid DNA of pUB110 isolated from agarose gel el
ectrophoresis is found to be inactive in transformation,but both monomeric plasm id
DNA and unfractionated plasmid DNA preparations could transform B.subtilis pr
otoplasts.

When an enough length of DNA fragment homologous to the recipient
chromosoma | DNA was inserted into the plasmid molecule,the monomeric form of
such hybrid p lasmieds became active in transformation,provided the recipient cells
were recom bination proficient.

A series of hybrid plasmids consisting of pUB110 with an insert of B.subtili s
BR151 chromosomal DNA were constructed.The specific activity of the monomeric
hybrid plasmids increased with the size (—~1.2—3.5 kb) of the inserted chromosom
al DNA fragments,but when the inserted fragment was smaller than 0.8kb,the trans
forming activity markedly decreased,and when the cloned fragment was smaller tha
n 0.6 kb activity markedly decreased,and when the cloned fragment was smaller th
an 0.6 kb there was nearly no activity.

We also constructed a series of hybrid plasmids consisting pUB110 with an in
sert of B.amyloliquefaciens chromosomal DNA of (—0.5—4.6 kb).The transforming a
ctivity of all these hybrid plasmids so constructed was very low.

In shotgun cloning experiment,homologous chromosomal DNA fragments were
used as donor DNA,pUB110 as cloning vector.Plasmid DNA's were extracted from
387 Neo R clones transformed.Fifty nine plasmids,which were larger than pUB110
as judged by agarose gel electrophoresis,represented 15.2% of transformants
and small fra gments were preferentially cloned.The cloned fragments of 72.9% of
the hybrid pl asmids were smaller than 0.6 kb .The main problem in shotgun cloning
in competen t B.subtilis seems to be the difficulty in cloning large fragments of DNA
and th e requirement for oligomeric DNA in plasmid transformation.
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