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HIV: Human Immunodeficiency Virus

Killed over 25 million people since 1981

Currently 34 million people are infected



Long-Term Non-Progressors & Elite 
Controllers of HIV

Individuals who control viral replication to low or
undetectable levels without anti-retroviral therapy

gp120
gp41

‘spike’ 



Memory versus Plasma Compartments
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The IgG Molecule



The IgG Molecule



Representative Examples of CDR 3 regions
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Representative Examples of CDR 3 regions
Trypsin Cleavage



C-terminal Fragment Ions Serve as 
Markers for most CDR3 Peptides



N-terminal Fragment Ions Identify 
the CDR3 Region



mTRAQ tag enhances N-terminal ion series



Individual 1



Individual 2



Individual 3



ETD after mTRAQ labeling



Protocol: Elucidating Memory B Cells

Enrich Patients B Cells

Isolate HIV Spike Binding IgG+ B Cells

Amplify & Sequence Heavy & Light Chains of IgG
from these HIV Spike Binding IgG+ B Cells

Patient Specific HIV Spike Binding
Memory B Cell Antibody Database
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Protocol: Elucidating Circulating Antibodies

Digest with Trypsin



First Findings



Neutralization (IC50) of IgG Clones

modified from Scheid et al., Nature 458 (2009)  
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Is there bias in our data?



Is there bias in our data?

 primers used for cloning the memory B cells



Highly mutated antibodies captured with 
new primers & amplification strategy



One Potent Broadly Neutralizing Clone per 
Elite Controller
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Are the potent neutralizers in the serum?



Are the potent neutralizers in the serum?



Are the potent neutralizers in the serum?



Is there any further bias in
our data?

 primers used for cloning the memory B cells

 Bait used for enriching HIV reactive IgGs



Bait Construct 

Chen et al Nature 433, 834 (2005)
Dey et al PLoS Pathog. 5, e1000445 (2009)



Are the potent neutralizers in the serum?



Are the potent neutralizers in the serum?



Elite Controller 1 



Elite Controller 2



Long-Term Nonprogressor 1



Sequence conservation of highly active 
agonistic CD4-binding site antibodies

J F Scheid et al. Science 2011;333:1633-1637



Conclusions

Cloned 576 new HIV Antibodies from 4 unrelated Individuals 

All 4  individuals produced expanded clones of potent  broadly 
neutralizing  antibodies that mimic binding to CD4

Despite extensive hypermutation, the new antibodies share a 
consensus of 68 IgH chain amino acids



Conclusions
Our Marker Ion Strategy enables rapid
estimation of the different clones present 
in patient sera with/without a database

For each individual under study we have provided the first direct 
proof that potent broadly neutralizing antibodies are circulating in 
the blood (<1% of all HIV reactive IgG)

These technologies are applicable to any disease in which 
antibodies are induced against a known antigen



Acknowledgements

David Fenyő
Michel Nussenzweig

Sunnie Myung
NIH RR00862
NIH RR022220 

Beatrix Ueberheide Johannes Scheid



fin


