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by the extended NHR prehairpin intermediate. We have designed a model 6HB-based protein that mimics the
prehairpin intermediate. We will produce this protein in E. coli. and use it to screen C—peptides with potent
binding activity. An optimized C—peptide will provide a crucial reagent for studies of GP fusion triggering.

Experimental design Guided by the GP2 postfu-

sion crystal structure (Weissenhorn, 1998) and pre-

vious work with HIV, and working closely with our

collaborator Dr. Jonathan Lai in the Biochemistry

Department at Einstein, we have designed two pro-

teins containing NHR/CHR elements (Figure 3).

“‘Ebo-6H” contains three CHR and three NHR seg-

ments that alternate and are joined by short, flexible

protein linkers. When folded, we predict that Ebo-6H

will mimic the core GP2 6HB. “Ebo-5H" is similar, but

lacks one of the three CHR regions. When Ebo-5H is

folded, we predict that it will adopt a helical structure Figure 3: Generating purified proteins that mimic GP fusion intermedi-
that presents the groove into which CHR norma”y a.tes. (a) Postfusion GP2 crystal structur.e with 6HB region h.ighlighted. De-
binds, thus mimicking the postulated prehairpin sign of (b) Ebo-6H and (c) Ebo-5H proteins. See text for details
intermediate. We have synthesized E. coli-optimized genes encoding Ebo-6H and Ebo-5H, and have already
produced, refolded, and purified Ebo-6H using standard methods (Weissenhorn, 1998). Similar efforts with
Ebo-5H are currently underway. We are assessing folding of these proteins by circular dichroism spectroscopy.
In collaboration with Dr. Lai, we will then screen a variety of potential C—peptides based on the EBOV GP se-
quence for their capacity to bind to Ebo-5H. Binding will be assessed by a gel filtration shift assay: binding of a
synthetic CHR peptide to Ebo-5H should be accompanied by a molecular weight shift of 1-2 kDa (He, 2007).
The binding affinity of each C—peptide will be assessed by thermal melting experiments in conjunction with the
gel filtration assay, and by competition experiments. We will also explore the use of partially randomized C-
peptide phage display libraries to further optimize C—peptide binding. Controls: Ebo-6H will be used as a nega-
tive control to confirm that presentation of the CHR-binding groove is critical for C—peptide binding.

Expected results These experiments are expected to yield model 6HB proteins and optimized C—peptides for
studies of GP fusion triggering. We have already produced fully-folded Ebo-6H and are close to success with
Ebo-5H; therefore, we have every confidence regarding the success of the proposed studies.

D.3.1Is 'Proteolysis coupled to membrane fusion triggering for the protease-hypersensitive
CA074" mutants? (pertinent to Aim 3)

Rationale Several CA074% mutants possess the unexpected property of being susceptible to rapid proteolytic
inactivation, raising the possibility that these are “hair-trigger” GP proteins that can be readily activated for
membrane fusion by in vitro proteolysis (not shown). The capacity of these mutant GP proteins to be cleaved,
and possibly triggered, by a variety of proteases likely accounts for their CatB independence. More interest-
ingly, however, these CA074R GPs provide an opportunity to test the hypothesis that triggering of viral mem-
brane fusion is directly coupled to GP proteolysis. The experiments in this section will test that hypothesis.

Experimental design We will incubate WT and CA074% mutant GPATM ectodomains with CatL and CatB at
acidic pH for increasing times, and use several assays to assess the status of GP1 and GP2 during the course
of the experiment. (1) We will monitor cleavage of GP1 and GP2 by Coomassie Blue staining and immunoblot-
ting. (2) We will measure the loss of the GP2 pre-fusion conformation by ELISA with KZ52, an antibody that
only recognizes the pre-fusion form of GP2. (3) We will detect deployment of fusion-related GP2 conforma-
tional changes and conversion to the post-fusion conformation by ELISA with a biotinylated C—peptide reagent
(see D.2. above). (4) We will monitor the competence of triggered GP to associate with membranes by meas-
uring its association with liposomes using a flotation assay (already established in the laboratory).

Expected results We expect the structural and functional hallmarks of GP fusion triggering to occur in concert
with cleavage and inactivation of CA074% GPATM but not WT GPATM. If these hallmarks are not observed,
then we would have to conclude that the proteolytic inactivation of CA074% GP proteins is a dead-end pathway
that does not result in membrane fusion. We would then proceed to test the possibilities that one or more spe-
cific cysteine cathepsins and/or a distinct host factor are required for membrane fusion. We would test these
ideas by repeating the above experiments with additional purified enzymes and by carrying out proteolysis in
the presence of cellular extracts.

Timeline Our current findings were obtained during year 1 of my K22. | fully expect that the proposed experi-
ments will be completed during year 2 if the funds requested for a protein purification system are awarded.
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