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Research Progress Report
August 1988

Title: Development of a Recombinant Subunit Vaccine for Heartwater in
Domestic Ruminants

Grant Number: DPE-5542-G~SS5-7073-00

Overall Objective: Develop a safe, effective and economical subunit vaccine
that can be used to control heartwater in Africa and other parts of
the world.

Specific Aims:
1. Purify C. ruminantium from tick tissues.
2. Construct a C. ruminantium genomic DNA library.
3. Select E. coli transformants expressing C. ruminantjum surface proteins.
4. Protect cattle by immunization with lysates of E. ccli expressing
C. ruminantium surface proteins.

Progress on Specific Aim 1:
The basic isolation procedures and results were given in the March 1988
report.

Progress on Specific Aim 2:
Construct a C. ruminantium genomic DNA library.

i. Isolate DNA from C. ruminantium isolated from infected nymph
midguts.

Midguts were disected from 4,000 infected nymphs, minced, and
sonicated. The sonicated material was centrifuged at 200g and the
supernatant collected and cenirifuged at 10,000g. The 10,000g pellet was
collected and the DNA extracted as we previously described (Barbet AF, et
al., Infection and Immunity 55:2428-2435, 1987).

ii, Purify the unique 20kb DNA band from agarose gels.

Extracted C. ruminantium DNA which contained some tick DNA was
electrophoresced on a 0.6% agarose gel and the 20kb DNA band that appears
only in preparations of tick nymphs infected with C. ruminantium was
isolated. To isolate the 20kb DNA band, it was stained with ethidium
biomide, excised from the gel and electroeluted.



iii, Make a C. ruminantium DNA library in pBR322.

The 20kb DNA fraction was partially digested with restriction
endonuclease, Sau3A, to an average size of 3-5kb. The resulling fragments
were ligated with Bam HI-cleaved and dephosphorylated pBR322 using T4 DNA
ligase. A high-efficiency transformation procedure was used to transform
E. coli HB10l to ampicillin resistance. Several colonies with inserts were
evaluated for thei. DNA insert sizes.

Plans for the next 6 months:

i. Identify E. coli transformants with C. ruminantium specific DNA
ii. Use the C. ruminantium specific DNA probe to improve the isolation

of the organism.

iii. Make a larger C. ruminantium DNA library in the phage expression
vector Agtll.
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