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In the past year we have made significant progress in our 
development of a bacterial based cloning system for large fragments of 
mammalian DNA. We have completed construction everal Srecorrhination 
deficient bacterial host strains designed minimize homologous 
recombination arising with repeats within cloned DNA. Despite the 
multiple mutations, these strains are viable and grow readily on 
standard media (LB) . 

One of the chief attractions of a bacterial system is the promise 
of high transformation efficiencies. We have pursued t T : o  separate 
strategies with our vector. The first makes use of the cos sites in 
the vector to package cloned DNA as phage particles for infection. By 
maintaining the vector as a single copy in the recombination minus 
host, we believe that the recombination that affects conventional 
cosmid libraries will be eliminated. We encountered no difficulties in 
preparing such a "Fosmid" (F factor based cosmid) library of human DNA. 
In collaboration with Larry Devan and the group at LANL we will prepare 
a Fosmid library from sorted human chromosome 22. 

In early September Hiroaki Shizuya spent time at Los Alamos 
working with sorted DNA to verify the effectiveness of our procedures. 
Our original goal of cloning much larger fragments remains a primary 
concern. Test transformations with F 1  molecules of known sizes have 
shown that electroporation is effective at introducing large molecules 
into the host. While transformation frequencies do drop dramatically 
for molecules larger than 20 kb, we obtain one million col./pg with 180 
kb DNA. As transformation frequency obtained by electroporation is 
influenced by the genetic background of the host, we are now further 
modifying our host to maximize this aspect of the cloning. 

We have prepared our first small scale human library using our BAC 
vector and host. Partially digested human DNA was fractionated and 
purified from pulsed field gels prior to the ligation reaction. Our 
initial attempt used DNA in a size range from about 50 to 100 kb. 
Those clones which, despite phosphatase treatment of the vector, have 
circularized without incorporating an insert can be recognized by their 
very rapid growth. These form large colonies overnight, while clones 
with inserts require two days to be visible. In tests of the stability 
of clones, we have compared insert size of clones after growth for many 
generations as well as after repeated rounds of picking extreme 
examples of large and small colony sizes. So far, all clones we have 
examined appear stable. We continue to examine ways to improve the 
speed and efficiency of analysis of t h e  clones. This includes more 
careful characterization of the electrophoretic properties of very 
large circular DNA molecules. 

We are now in the process of preparing both a total human library 
as well as a library from the KG-1 chromosome 22 hybrid cell line u s i n g  
DNA from a larger size range. 

We have also begun mapping sequences on chromosome 22 by 
fluorescent in situ hybridization. We obtain strong signals in the 
classic "two dot1* pattern using biotinylated cosmid DNA as probes. We 
have mapped several cosmids, including those for our G protein alpha 
subunit GZ, onto chromosome 22. We have begun further refinements of 
the in situ process to 1oc:alize much smaller probes on the chromosome. 
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