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Goals of the Project: The 1.ailure to develop effective immunoprophylaxis 
against anaplasmosis resuLts from the complex'ity of the disease, including 
pers sto.ce of the para site and from lack ,f application of current research 

technology to the d isea 'u. 

.Iolle t-he. for 105 
the primarcv structut'e of he native Am 105 rotein . Deternination of the 

structure of Am 105, spo. f ically the protectIon-inducing en tope, will allow 
development oi syntheti pc ide analogs for immunization of cattle. Synthetic 
IILtide immunlogen s have several- unique r-opeties which may be critical to 

We have recentlv d yne Am wi Lt. he ctbject ive of deriving 

effective use of a subiin 1' Am 105 varcine: I1 the protection-inducing peptide 

can be efficie.nt].v s.inlhe',ized in vitro wi thcint the requirement for large scale 

fermentation followed 1.,v pui-ification of tie sIlug ic.e..pressed ,rotein from E . 

coli host cells; I2 t-he ptesentation of the key protection-inducing epitopes, 

especially if linked in t-andem repeats, may focus the im'mune-response more 
efectivel Y on this i5o ldte-common epitope than vaccines containing extraneous 
proteins; [31 the peptide baseo vaccine carries no risk of revers4 on to 

virulence or as a thrat to :immunodeficient animal caretakers.1-3 The recent 

success of synthetic peptides as a protectie inuminogc~l in malaria clearly 
demonstrates the feasibiliLy of the molecular biology - synthetic epitope 

approach./ The i.er~tification of Am 105 as bearing an invariant peptide 
epitope capable of inducing protection in immunized cattle. combined with 
recent advances in molecular biology, make develoment of an effectiv, 

synthetic peptide vacc,!ie an achievable goal. 5 - 6 The research will also 

provide needed insight into geilomic-antigen re!at tonships in rickettsial 
pathogens and has tfie potential to demonstrate thle effectiveness of a molecular 

biological approach to solving animal disease problems. 

The specific aims to attain these goals are: 
1. 	 Sequence the gene coding for AmS 105 and derive the primary structure 

of AmF 105. 

2. 	 Synthesiz, peptide analogs of the AmF 105 protection-inducing epitope 

based upon the primary structure of AmY 105.
 

3. Demonstrate the effectiveness of a synthetic peptide analog of the 

protection-inducing AmF 105 epiLope as a protective immunogen. 

Progress to Date: Project progress to date has been strong and has resulted in
 

completion of the gene sequence of the pAMT1 clone expressing the protection­

inducing epitope of AmF 105. Based upon this sequence data we have identified
 

a tandemly repeated peptide composed of the primary structure' S-A-G-G-Q-Q-Q-E-


S-S-V-S-S-Q-S-D-Q-A-S-T-S-S-i-L-G--A-D-S-S. The first repeat is a variant of
 

this structure with al. E-A insertion for D at the 16th position. The
 



subsequent 7 repeats have the D at the ]6th position. Importantly as the 

expressed polypeptide from the pAMTl clone contains only repeat segments plus 

11 amino aclids at the N-terminus, this suggests that the epitope recognized by 
the neutralizing monoclonal antibody is contained within the repeat. We have 
constructed a 29-mer pentide based upon the D containing repeat and have tested 
its abiiitv to hind the neutralizing monoclonal antibody using an inhibition 
radioimnunoassay. The monoclonal antibody binds the 29-mer effectively. 

Therefore, Lo date we have cloned and expressed the gene coding for the AmF 105 
protein in E. c-ol, identified promoter and ribosomal binding sites in the 
sequencel gne, ident ified the correct reading frame, obtained the primary 
structure for AN- 1)5, and localized t.the neutraizat ion-sensitive epitope to a 
29 residue repeated peptide. Q-rentl v, we arc :;vnther-izng small (6-10) 

residue ilept-ides in order i further localize the monoclonal antibody binding 
s ite. 

Collaborat ion wit Oibahw, i). Paimer travelled to Harare for a 
collaborativp excihange from 9 Februarv to 3 March 1988, in order to help set up 
the research pogram in Zimbabwe. During the visit the principal goals were: 
1] F naLi:,.e the b~udget wiLh D3r. W.N. ladzima, Deputy Director of Veterinary
Services in Zimbabwe, for final approval by the Ministrv of Agriculture, Lands,
 

and Rural Reset tlement, 21 Arrange laborat-ory space and animal facilities at 
the Velerinary Research hialIto:v Wih Dr. George Stewart, Assistant Director 
of Veter i nary Services (rese ai lh), ] Deve lop a research stLrategy wi th Dr. 
Ntando Tebe10, pr ioectresearci officer in Zimbabwe, to obtain and characterize 
Zimbabwean strains of Anap imma marginale (a corpy of the project strategy is 
attached), and 41 Develop a training progran for Dr. Tebele based upon 
obtaining a M.S. at a 1.S. College of terinary Medicine. All these goals 
were successfulIv met. In addit in , a seminar, "Testing enzootic stability as 
a control measure against tick-borne liemoparasitic diseases", was presented 2 
March at the Veterinarv Research Iaboratory to the research officers of the 
Protozol ogoly section. 

Publications resuIlting from project­

1. Oberle SM, Palmer Gil, BarbeL AF, McGuire TC. 1988. Molecular size variations
 
in an innunoprotective protein complex among isolates of Anaplasma marginale.
 
Infect. tmiun. 56:1567-1573. 
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