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A. Personal Statement 
A particular long-term area of interest of my research has been studying the immunology of HIV and 
retroviruses. These studies were centered on characterizing the structural and immunological properties of HIV 
Env proteins and studying mechanisms for the resistance of HIV against the natural humoral immune response 
against this virus. This work has entailed the development of enhanced methods for stabilizing memory B cells of 
infected patients and cloning of novel monoclonal antibodies (mAbs) against HIV-1 Env which possess potent 
and broadly neutralizing activities. Although these approaches have been applied to great benefit in the HIV 
field, there has been little effort to date to explore the human antibody response towards bacterial pathogens. 
Such antibodies can serve as important reagents for improved diagnostics, and potentially can provide 
alternative approaches for regulating infection and pathogenesis.  With funding from the Gates Foundation we 
have been recently used these methods to isolate a number of human mAbs directed against novel epitopes in 
Mycobacterium tuberculosis (M.tb). A particular focus of this work has been the isolation and characterization of 
mAbs specific for lipoarabinomannan (LAM), a major surface glycolipid of M.tb that is an important diagnostic 
target. We have used these mAbs to characterize the antigenic diversity of LAM and the complexity of the 
antibody response against this antigen. These include antibodies with high affinities and novel epitope 
specificities (1), that possess enhanced properties as immunodiagnostics (2-4). Collaborative studies have 
demonstrated that these antibodies can significantly increase the sensitivity of assays that detect the presence 
of LAM in the urine (2) and serum (3,4) of actively infected TB patients. We have also initiated studies with a 
major diagnostic company to apply these antibodies to an enhanced lateral flow assay, and have shown the 
enhanced sensitivity of these reagents for the immunodetection of LAM-derived antigens in the urine of HIV-
coinfected TB patients over the current commercially available kit (Alere DetermineTM TB LAM Ag). Despite this 
significant improvement in sensitivity, there remains a need for further enhancment  of the affinities and 
specificities of the capture and detection reagents, in order to develop this as a highly sensitive and accurate 
POC assay for TB infection, which is the focus of our efforts in the present application.  
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C. Contributions to Science 
List of Publications are available at: 
http://www.ncbi.nlm.nih.gov/sites/myncbi/abraham.pinter.1/bibliography/45519212/public/?sort=date&direction=descending 

Five most significant contributions to science 
I. Harnessing the human antibody response against TB antigens for improved diagnostic and 
therapeutic reagents. 
Using techniques developed and used to great benefit in the HIV field, we have been exploring the human 
humoral immune response to infection by TB and have isolated a series of novel human monoclonal antibodies 
(mAbs) against antigens that are useful diagnostic or therapeutic targets. These include a panel of mAbs 
isolated that recognize various epitopes in lipoarabinomannan (LAM), the major surface glycolipid and an 
important diagnostic target for active TB infection. Our new mAbs possess higher affinities and novel epitope 



specificities than the previously described mAbs. In studies with scientists at FIND and other collaboratorsl we 
have shown that these new reagents can significantly extend the sensitivity of the current assays for urinary LAM 
and broaden the utility of these assays for a greater fraction of patients. We are also exploring the therapeutic 
utility of these antibodies and developing means of optimizing their functional activities for various components of 
the innate immune response..       
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II. Identifying multiple mechanisms for the unusual neutralization resistance of HIV-1 
These studies demonstrated a multiplicity of mechanisms used by HIV to mask sensitive neutralization epitopes 
from commonly produced antibodies. These include the masking by the V1/V2 domain of conserved 
immunogenic epitopes that is a critical factor in the resistance of the majority of HIV-1 isolates, a V3-mediated 
masking activity present in subtype C isolates that enhance the stability of closed conformations that occlude 
sensitive epitopes, and novel positions in the C3 and C5 domains that regulate the closed conformation and 
account for the unusual phenotype of the MW965 clinical isolate. These studies provide important insight for 
HIV-1 immunogen design and vaccine development. 
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III. Characterization of quaternary V2- and V3-dependent epitopes as highly sensitive targets for 
neutralization of HIV 
These papers were the first to show the importance of quaternary structure in HIV neutralization. We identified 
and characterized the determinants of a highly potent V1/V2-dependent antibody that was highly dependent on 
quaternary structure. The Honnen and Krachmarov papers identified the 160 and 167 positions as critical 
determinants for these epitopes and defined other key determinants in both the V2 and V3 domain. This 
information was influential in the rapid characterization of the broadly neutralizing V1/V2-dependent family of 
mAbs isolated more recently. 
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IV. Identification of glycan-dependent neutralization epitopes in the V1/V2 domain as important targets 
for neutralization of HIV 
These papers identified key determinants of a novel V1/V2-specific mAb that possessed potently neutralizing 
activity with limited breadth. This epitope was shown to be dependent on the glycan at position 160 and a Gly at 
167, two positions that subsequently were found to be critical for a large class of broadly neutralizing quaternary-
dependent mAbs. 
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V. Discovery of critical role of epitopes in the V1/V2 domain in vaccine protection against HIV 
These studies utilized our gp70-V1/V2 fusion protein system to identify and define sites in the V2 domain that 
were the critical determinants for protection in the RV144 vaccine trial, the first and only large-scale human trial 
to show protection. This information is critical in understanding mechanisms of vaccine-induced protection 
against HIV and has strongly influences the design and evaluation of future vaccine studies. 
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Current Support 
 
“Exploring the human humoral response for ultrasensitive antibodies to lipoarabinomannan (LAM) of M.tb”,  
Bill and Melinda Gates Foundation. Principal Investigator: Abraham Pinter, Ph.D. Period: 7/1/16-12/31/18. 
This grant provided initial support for our studies to isolate panels of human monoclonal antibodies specific for 
lipoarabinomannan of M.tb and to characterize the immunogical properties of this antigen, that provide the basis 
of the current proposal. 

“Validation of urine/serum LAM in HIV/nonHIV TB suspects and POC Test Development”.  
NIH R01 AI132680-01. Period: 07/01/2018-06/30/2022. 
P.I., Delphi Chatterjee (Colorado State University). A. Pinter, Co-Investigator.   
The goals of this grant are to develop pre-treatment protocols for enhancing the utility of existing monoclonal 
antibodies against LAM in detecting TB infection in well-characterized adult cohorts with suspected TB in high 
TB burden countries which have both high and low levels of HIV infection. 

“Testing the utility of a novel chemical capture technology for the immunodetection of LAM antigens present in 
the urine of actively infected TB patients”. Bill and Melinda Gates Foundation grant. Period: 07/01/2018- 
03/28/2019. P.I.- Lance Liotta (George Mason University), A. Pinter- Co-investigator. 
The purpose of this grant is to demonstrate the utility of a combination of chemically modified hydrogel 
nanocages and high affinity monoclonal antibodies for the efficient detection of LAM in the urine of TB patients. 
 
Completed Projects  
 
 “Strategies for Eliciting Broadly Neutralizing Abs against Conserved HIV-1 Quaternary Epitopes” Principal 
Investigator: Abraham Pinter, Ph.D. Agency: NAIAD,  Type: P01-AI088610-01,  Period: 3/01/2010 – 2/28/2016. 
The goals of this HIVRAD Program Project are to characterize novel quaternary neutralization 
epitopes, to insert them into pathogenic SHIVs and to develop vaccination strategies that are capable 
of inducing similar antibodies. 
 
“Optimizing protective vaccine targets in the V1/V2 domain of HIV-1 gp120”. Principal Investigator: Abraham 
Pinter, Ph.D. Agency: NAIAD,  Type- R01 AI102718-01    Period: 07/01/2012-06/30-2016.       
The goals of this proposal are to characterize the structure and immunological properties of alternative 
conformational forms of the V1/V2 domain and isolate and characterize monoclonal antibodies directed against 
novel epitopes in the V1/V2 domain that contribute to protection. 
 
“Conformational Stabilization of the HIV-1 Env Trimer”. Principal Investigator, Chris Marshall, Ph.D. Agency: 
NIAID. R44-AI091507. Period: 09/01/2013 – 08/31/2016. 
The goals of this project are to utilize novel methods for crosslinking protein oligomers to stabilize the native HIV-
1 trimer and improve its immunogenicity. 
 
“Ultrasensitive immunoassay for TB utilizing engineered human mAbs. Principal Investigator: Abraham Pinter, 
Ph.D. Agency: New Jersey Health Foundation Innovation grant, #PC 20-15. Period: 1/1/15-12/31/15. 
The goals of this project are to enhance the affinities and anti-proliferative activities of mAbs directed against the 
major surface glycolipids of Mycobacterium tuberculosis by engineering the structures of the constant domains. 
  
 


