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Outline
● HIV is a retrovirus with an extremely high rate of 

mutation that leads to progressive failure of the immune 
system.

● The Kirchherr paper studied the role of neutralizing antibodies 
in attaching to common signature sequences in the HIV virus. 

● Collection and analysis of data suggested neutralization to 
occur within four possible signature sites.

● The V4 region in gp120 was determined to be the most 
effective area for Nab attachment and virus suppression. 

● Future research into the signature sites of the V4 loop is 
needed to develop a vaccine to induce a greater immune 
response for the presence of HIV.  



HIV is a Highly Diverse Virus Due to Constant 
Adaptation in Variable Regions
● HIV-1 undergoes rapid genetic mutation. 

○ Env gene is highly variable.
● HIV is a retrovirus which has 9 subtypes (A-K).

○ Subtype C accounts for 1/2 of HIV-1 infections globally.
● The Env gene codes for gp120 and gp41 which are expressed on the 

surface of the virus.
○ gp120 is an envelope protein which helps the virus avoid 

detection during the HIV life cycle.
○ V4 region of gp120 on the env gene is thought to contribute to 

patterns of neutralization susceptibility in subtype C viruses 
(Kirchherr et al. 2010).
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Kirchherr et al. Identified Potential Neutralizing 
Signature Sequences In The HIV Virus. 
● Focus of this paper was to identify what induces Nabs in the HIV virus.

○ Nabs are neutralizing antibodies that are released in response to the HIV-1 
infection.

● 15 subjects infected with the subtype C of the HIV virus were studied for 
neutralization.
○ Neutralization susceptibility was studied in autologous and heterologous 

plasma.
○ Heterologous neutralization was divided into strong, cross reactive 

neutralization and weak neutralization.
● The V4 region in the HIV virus was found during analysis of plasma samples 

to have the greatest neutralization potency.
○ This identification can have further reaching implications for the development 

of a HIV vaccine. 
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Table 1

 (Kirchherr et al. 2010)

Summary of Subjects SGA’s and Functional Env Genes

● Table1: This table lists each 
individual subject from which 
plasma was taken for this 
experiment. 
○ Notable sections include 

the subtype, number of 
SGAs and the percent of 
Env genes. 



● Fig. 1:All subjects 
within the circle of 
the unrooted tree 
represent subtype 
C subjects.
○ The only 

outliers are of 
other subtypes: 
D, G/J, and 
A/C 

 (Kirchherr et al. 2010)

Unrooted Trees Were Formed 
To Show Genetic Diversity.



● Table 2: This table contains 
information that shows the 
infectivity of the HIV virus. 
○ Using PCR, 

pseudoviruses were 
formed and then tested 
in the presence of 
TZM-bl indicator cells. 

○ Luciferase activity 
indicates the presence 
of the HIV-1 virus. 

 (Kirchherr et al. 2010)

Luciferase Activity Shows Infectivity 
of HIV-1 Virus



Fig. 2

 (Kirchherr et al. 2010)

Rooted 
phylogenetic trees 
of 13 subjects 
demonstrating 
clonal expansion 
within the env 
gene



 (Kirchherr et al. 2010)

Infectivity of 474 env pseudoviruses from 
37 individuals determined in TZM-bl cells 
and measured by luciferase activity.



 (Kirchherr et al. 2010)

Trend supporting a positive correlation between viral 
load and pseudovirus infectivity. P-value of 0.05.



Western Blot 
analysis 
highlights 
HIV-1 protein 
expression in 
transfected 
cells

 (Kirchherr et al. 
2010) (Kirchherr et al. 2010)

Western Blot Analysis Of HIV-1 Proteins In Transfected Cells

Figure 5:



Phylogenetic tree of Env gene sequences

 (Kirchherr et al. 
2010)

Figure 6: 



Hierarchical Clustering Of Virus Based On Neutralization Concentrations

 (Kirchherr et al. 
2010)

Figure 7: 



Amino acid sequences influence neutralization activity

 (Kirchherr et al. 2010) (Kirchherr et al. 2010)

Four Sites for Signature Amino Acid Sequences Were Found; 
Sites Associated With Potent Neutralization Highlighted



 (Kirchherr et al. 2010)

CD4-bound Truncated gp120 Structures 
From B and C Clades Showed That 
Both Structures Are Similar



 (Kirchherr et al. 
2010)

Plasmas With High Neutralization Of Heterologous Virus 
Trended Toward High Neutralization Of Autologous Viruses
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Analysis of Data Revealed Signature Sequences of 
Four Amino Acids.   
● This paper found variable regions in the gp120 gene were most susceptible to 

Nabs.
● Four signature sites were observed, three of which were in the V4 region of 

gp120, and the fourth being in gp41.
● The V4 region consisted of a four amino acid sequence and was the site for 

Nab binding in autologous and heterologous plasmas. 
● Glycine residues in the V4 binding loop play a major role in binding of Nabs. 

○ Loss of a gly residue would reduce negative charge in that region, 
preventing antibody binding. 

○ Glycines have no side chains, making them more variable in terms of 
conforming for attachment. 

● Clonal expansion could be an important role in disease proliferation. 
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Identification of False Positive Sites Necessary for Future 
Experimentation 
● Previous study by Moore et al. suggests C3V4 region may be responsible for 

inducing Nabs.
○ Kirchher et al.’s signature sites had amino acids located near this region, 

suggesting stronger Nab responses.
● The identified sites must each be tested to examine their role in susceptibility 

to Nabs, since three of them associate with the C3 alpha-2 helical domain, 
which is thought to contribute to patterns of neutralization susceptibility in 
subtype C viruses.

● Identification of false positives is necessary before further study 
○ One or more of the identified sites is not related to viral susceptibility. 
○ Elimination of these sites will allow vaccines to target amino acid 

sequences in relevant sites and increase the susceptibility of the virus to 
Nabs.



The Kirchher et al. Paper As A Whole

● The HIV virus has the ability to mutate rapidly, protecting itself 
against autoimmune response. 

● Kirchher et al. studied what aspect of the HIV-1 virus induced 
response from Nads. 

● The gp120 Env gene was studied for it’s susceptibility to Nads.
● The V4 region in gp120 contains several signature sequences 

that have high neutralization potency. 
● The results of this study lays the groundwork for further 

research which can be used to develop a vaccine for the HIV-1 
virus.   
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