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My work in this laboratory was focused on the cell biology of MHC class I restricted antigen processing.  By confocal microscopy and flow cytometry I examined the intracellular trafficking of class I molecules.  One project resulted in the demonstration that peptide-receptive molecules, those that lack stably associated antigenic peptide, are transported to the cell surface with greater efficiency in cells that contain the peptide transporter, TAP, and those that are TAP-deficient.  This suggests that TAP functions to increase the number of peptide-receptive molecules at the cell surface.  A second project involved the transport of extracellular antigenic peptides into the endoplasmic reticulum.  These peptides associate with the appropriate class I molecule via a TAP-independent pathway.  This finding demonstrates the existence of a pathway, likely vesicular in nature, that conveys small extracellular substances to the ER without traversing the Golgi complex or the cytosol.
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My major projects in LCO have involved applying cell biological techniques to questions of papillomavirus entry and early events in infection. 

In one of my early studies in this area I defined the cellular pathway utilized by papillomaviruses for uptake and intracellular transport during the establishment of infection.  


In a separate project, I developed an assay to evaluate viral uncoating by assessing antibody accessibility to the carboxyl terminus of L2 and the viral genome.  This allowed me to determine that the minor capsid protein, L2, mediates the delivery of the genome to a transcriptionally active nuclear domain, ND10.  I have found that intact ND10 are also critical for efficient establishment of infection.  

I also demonstrated that the L2 capsid protein is modified by the cellular protease, furin during endocytosis.  This cleavage is critical for the infectious process.  In the absence of furin cleavage both the L2 protein and the genome are retained within the endosomal compartment.  This was the first identification of a role for furin in the entry of any virus.  

More recently I have evaluated the mechanism of neutralization of various monoclonal antibodies.  This led to the understanding of which different regions of the capsid interact with either cell surface receptors or the extracellular matrix.  I have also been evaluating conformational changes of the viral capsid that occur on the cell surface.  I made a panel of monoclonal antibodies that recognize an open capsid conformation that occurs soon after cell 
binding.  We are hopeful that these studies will lead to the development of a cross-neutralizing immunogen. 


In addition to these projects within LCO, I have established collaborative projects with other NIH laboratories and also extramural laboratories.  Currently I am collaborating with Ari Helenius at the Swiss Federal Institute of Technology in Zurich, to further investigate the endocytic pathway with a specific emphasis on cellular signaling molecules that are necessary for infection.  Another current collaborative effort, with Richard Roden at Johns Hopkins University, involves the investigation of the mechanism of neutralization of anti-L2 monoclonal antibodies.   
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Supervisor of NIH Summer Intern Student






[directed and supervised laboratory project]
June 2004- May 2005


Mentor 





Oversaw project for postbaccalaureate research fellow 






Rebecca Richards 

We described the requirement for furin cleavage of the minor capsid protein during endocytosis of virions. This cleavage was found to be a highly conserved activity in all papillomaviruses.  Mature PV capsids need to undergo a conformational change after ECM or cell surface binding to render them susceptible to furin cleavage.  Prevention of this cleavage event blocks infection. 
June 2005- June 2006


Mentor






Oversaw project for postbaccalaureate research fellow






Sarah Galanti

We constructed a transposon-insertion based mutant library of the HPV16 L2 gene.  This library yielded over 100 L2 mutants that result in <10% of wild-type infectivity.  The mutants are being evaluated for interaction with L1 and the pseudogenome, cell binding and entry phenotypes, endosomal lysis activity, and colocalization with ND10 during assembly and infection.  
July 2006- July 2007


Mentor






Oversaw project for postbaccalaureate research fellow






Michelle Mergler

We successfully made monoclonal antibodies that specifically recognize an open conformation of the HPV16 capsid.  The immunogen appears to mimic the conformational changes in the capsid that occurs after ECM and/or cell surface binding.  We are currently evaluating the utility of these antibodies for microscopic analyses and virus neutralization studies.  
July 2007- present


Mentor






Overseeing project for postbaccalaureate research fellow






Katherine Johnson

Our laboratory’s recent development of the cervicovaginal challenge model for PV infection enables us to conduct a wide variety of in vivo studies.  We are currently initiating a project to look at the pathway of infection within the in vivo system.    
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