Essay #1 12/05/17 Stephanie Fischinger

Introduction into the sample cohorts RV144 and RV305 in order to
investigate the role of effector functions and Fc-antibody characteristics

Major improvements in treatment options for the disease caused by human deficiency virus
(HIV) like HAART were achieved in the last three decades. Unfortunately, access to drugs are
limited in regions were the HIV epidemic is still ongoing like south Africa and parts of Asia.
Therefore, one important goal in HIV research is still unreached: a preventive HIV vaccine. (WHO
2016; Day & Kublin 2013)

Out of the Phase Il and Il trials conducted in the last decade, only one recent HIV trial showed
promising results: RV144, a vaccine trial conducted in Thailand showed a medium protection of
32.1% 3.5 years after final vaccination and is therefore the first HIV vaccine providing some level
of efficacy. (Rerks-Ngarm et al. 2009) RV144 is a phase lll HIV-1 vaccine trial, conducted in a
community-based population in Thailand. The vaccine itself is composed of a prime and boost,
with the canarypox vector prime containing gp120 Clade AE envelope which is the endemic
circulating strain in Thailand (ALVAC-HIV, Sanofi Pasteur). The protein boost contains envelope
protein from both Clade AE and
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etal. 2012) Figure 1: RV144 and RV305 vaccination schedule.

The vaccine trial showed an efficacy of 31.2% after 3 years and interestingly, after 1 year,
initially 60% of the vaccinees were protected. This gave rise to the unique possibility of finding
correlates of protection by comparing case control samples. These follow-up analyses showed
that protection was partially achieved by non-neutralizing antibodies (nNAbs) and therefore it
was stated that extra-neutralizing antibodies play an important role in HIV vaccines and their
influence on vaccine efficacy and effector pathways should be investigated (Cohen & Dolin
2013; Gottardo et al. 2013)

The RV144 follow-up analyses revealed that antibody-dependent cytotoxicity (ADCC); an NK cell
based response that is mediated by Fc-receptor activation on the effector cell by antibodies in
the patient serum was associated with protection. Moreover, high levels of 1gG1 and IgG3
against the V1V2 region of the gp120 HIV envelope protein were associated with a reduced risk
of infection. On the other hand, high levels of IgA against gp120 were correlated with an
increased risk of HIV acquisition which indicates that IgA antibodies could interfere with the
protective effect of the vaccine. (Haynes et al. 2012) Primary analyses only included ADCP
effector function by NK cells, and the other Fc-mediated functions by immune cells like
monocytes, neutrophils or the complement system. These initial findings raised interest in the
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guestion which antibody characteristics besides isotype selection track with protection and how
effector functionality is regulated. Furthermore, could this prime and boost approach be used
for other subtypes of HIV and how can the response be prolonged and enhanced.
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by macrophages, complement activation

(ADCD), neutrophil phagocytosis (ADNP) and NK cell activation and degranulation. These
functions are all mediated by one special part of the antibody, the conserved Fc- domain.
(Cheeseman et al. 2016) Moreover, the array includes biophysical measurements like Fc-
receptor binding affinity, antibody isotype selection and glycosylation of the Fc region which has
been shown to highly tune antibody effector functions (Mahan et al. 2016).

Part of my PhD thesis involves two different sample sets: patient plasma from RV144 and RV305
vaccinees. RV305 is the follow-up study on the well-known RV144 trial in which participants that
received the full vaccination cycle are again vaccinated to investigate if repeated administration
could prolong and increase the protective effect. For RV144, we received 300 samples two
weeks post vaccination, so the peak immunogenicity time point and all participants were
injected with the same specimen. In contrast, for RV305, we will investigate samples from 318
patients at different time points after vaccination to see how the response changes over time
after vaccination. Moreover, vacinees were injected with either only the prime, only the boost
or with prime and boost after receiving the full RV144 vaccination cycle. This will hopefully give
insight into which characteristics are mostly driven by prime or boost administration.

For RV144, | will focus on the specific question if patients that obtain high levels of I1gG against
V1V2 and low levels of IgA, so individuals that should be protected according to the correlates of
protection show different antibody characteristics and functional responses and how can these
responses be tuned by glycosylation. With such a big sample set of 300 patients, we can define
different groups based on the correlates of protection and investigate functional response levels
and antibody characterizations between the different groups by applying the systems serology
approach.

For RV305, the same assays will be performed, but since we have different time points after the
last vaccination, we will be able to directly compare between RV144 patients and RV305
vaccinees over time that received another round of prime/boost injections in different
combinations.



Essay #1 12/05/17 Stephanie Fischinger

References

Cheeseman, H.M. et al., 2016. Expression profile of human Fc receptors in mucosal tissue:
Implications for antibody-dependent cellular effector functions targeting HIV-1
transmission. PLoS ONE, 11(5).

Chung, A.W. et al., 2015. Dissecting Polyclonal Vaccine-Induced Humoral Immunity against HIV
Using Systems Serology. Cell, 163(4), pp.988—998.

Cohen, Y.Z. & Dolin, R., 2013. Novel HIV vaccine strategies: overview and perspective.
Therapeutic advances in vaccines, 1, pp.99-112. Available at:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3967667&tool=pmcentrez&re
ndertype=abstract.

Day, T.A. & Kublin, J.G., 2013. Lessons Learned from HIV Vaccine Clinical Efficacy Trials. Current
HIV research, 11(6), pp.441—-449. Available at:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4000156/.

Gottardo, R. et al., 2013. Plasma IgG to Linear Epitopes in the V2 and V3 Regions of HIV-1 gp120
Correlate with a Reduced Risk of Infection in the RV144 Vaccine Efficacy Trial. PLoS ONE,
8(9).

Haynes, B. et al., 2012. Immune-Correlates Analysis of an HIV-1 Vaccine Efficacy Trial. The New
England journal of medicine, 366(14), pp.1275—-1286. Available at:
http://www.nejm.org/doi/abs/10.1056/NEJMoal1113425.

Karasavvas, N. et al., 2012. The Thai Phase lll HIV Type 1 Vaccine trial (RV144) regimen induces
antibodies that target conserved regions within the V2 loop of gp120. AIDS research and
human retroviruses, 28(11), pp.1444-57. Available at:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3484815&tool=pmcentrez&re
ndertype=abstract.

Kim, J.H., Excler, J.-L. & Michael, N.L., 2014. Lessons from the RV144 Thai Phase IIl HIV-1 Vaccine
Trial and the Search for Correlates of Protection. Annual review of medicine, (October),
pp.1-15. Available at: http://www.ncbi.nlm.nih.gov/pubmed/25341006.

Mahan, A.E. et al., 2016. Antigen-Specific AntiMahan, A. E., Jennewein, M. F., Suscovich, T.,
Dionne, K., Tedesco, J., Chung, A. W., ... Alter, G. (2016). Antigen-Specific Antibody
Glycosylation Is Regulated via Vaccination. PLoS Pathogens, 12(3), 1-18.
https://doi.org/10.1371/journ. PLoS Pathogens, 12(3), pp.1-18.

Rerks-Ngarm, S. et al., 2009. Vaccination with ALVAC and AIDSVAX to Prevent HIV-1 Infection in
Thailand. New England Journal of Medicine, 361(23), pp.2209-2220. Available at:
http://www.nejm.org/doi/abs/10.1056/NEJM0a0908492.

WHO, 2016. Progress Report 2016, prevent HIV, test and treat all,



