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Antiviral antibody activity beyond neutralization



The complement system in pathogen defense

¥ The complement system is a key component of the innate immune
defense.

¥ Direct lysis of pathogens through the complement system.

¥ Complement system has also opsonizing, phagocytosis inducing,
chemoattractant and immune stimulatory functions.

¥ Provides a link to the adaptive immune response.

¥ Complement activation can enhance the antiviral effects of
antibodies by opsonizing virions or inducing lysis of the particles.

¥ Complement is effective in lyzing various enveloped viruses,
resulting in fragmentation of the outer membrane an d disintegration
of the nucleocapsid.



The role of complement in HIV pathogenesis
(I) Lysis

¥ Direct activation of complement through gp41 and gp120

¥ Activation of classical pathway by antibodies bound to the virus surface

¥ Direct lysis of HIV-1 upon antibody mediated activation of the
complement system has been demonstrated in vitro

¥ Complement can boost the activity of neutralizing antibodies in vivo and
in vitro

Antibody mediated complement induced virolysis

Antibodies activate
complement system which
leads to virus lysis

Membrane 
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The role of complement in HIV pathogenesis
(II) Enhancement

¥ Complement lysis of HIV-1 is limited in vivo due to the action of
several host cell-derived complement control proteins.

¥ Antibody and complement efficiently lead to opsonization but not
always to destruction of HIV-1.

¥ Opsonized virions were found to bind to complement receptor-
expressing cells which can promote enhanced viral infectivity and
transmission in vitro.



Assessing the role of complement in
HIV infection

Patient cohort

25 acute infection (< 3 months of infection)

31 chronic infection

Autologous virus isolates

Plasma from time point of virus isolation

Huber et al; PLoS Medicine.  In Press

Rusert et al; J Virol 2005



Real time PCR based detection of complement lysis
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Active complement and patient serum is
required to induce lysis
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Freeze Ð thaw cycles do not disrupt intact HIV particles
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Complement virolysis activity is present at acute
and chronic stages of infection

Autologous virus Heterologous  virus (JR-FL)

control acute chronic
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Anti-envelope Abs mediate complement lysis

acute

all patients

chronic
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Complement lysis is to a large extent mediated by
non-neutralizing antibodies
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Complement lysis is to a large extent mediated by
non-neutralizing antibodies
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Active complement increases antibody mediated
 inhibition of viral infectivity

Assay

JR-FL env-pseudotyped
TZM-bl cells

Plasma dilution
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Autologous lysis activity inversely correlates with  viral
load during the acute phase of infection
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Conclusions

¥ Complement lysis inducing antibodies can appear ver y early
after infection (<3 months)

¥ Activity is in general higher during chronic diseas e stages

¥ Neutralizing antibodies are not predominantly respo nsible for
virolysis activity

¥ Complement activity decreases viral infectivity in vitro

¥ Complement mediated lysis could contribute to virem ia control
during acute phase of HIV-1 infection



ADCC

Beneficial Detrimental

¥ Neutralizing antibodies for
sure, but is that all that will
be induced or we would
need?

¥ Are ADCC, complement lysis
and phagocytosis effective in
HIV infection?

¥ Do neutralizing or non-
neutralizing antibodies
mediate effector functions?

¥ What is the role of Fc and
complement receptor
dependent enhancement in
vivo ?

¥ Where is the balance between
beneficial and detrimental
effects of antibodies?

Which antibodies
should vaccines

elicit?
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