System Biology analysis of innate
and adaptive Immune responses
during HIV infection
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System Biology

Alt is the systematic use of genomic, proteomic,
and metabolomic technologies for the construction
of network-based models of biological processes.

Alt is the study and identification of targets in an
integrated network rather than in isolation.

Alt is the deciphering the effect of a given
molecule or pathway in immune system in the
context of these many networks.



Global system analysis of innate
Immunity

A Ex vivo purified innate immune cells
(monocytes, DCs, NK cells macrophages)

I Healthy, HIV chronic, Resistant to HIV infection,
Susceptible to HIV infection, Elite controllers

A TLR triggered innate cells

A Virally infected innate cells

I Yellow Fever, Pox virus, Adeno viruses, HIV and
their mutants



We are looking for biological correlates
of resistance to HIV infection

A We compare gene expression of CMCs
collected from HIV resistant women (R)
against new negatives (NN).

Sample Count
New Negatives 13
Resistant 22

In Collaboration with Blake
Ball, Frank Plummer and Rafick
Sekaly



Pathways Analysis Using GSEA
Canonical pathways and gene sets from literature
Enrichment in NN samples

Pathway
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Pathways Analysis Using GSEA
Transcription Factor Targets
Enrichment in NN samples




Increased expression in IRF7 signaling in patier
susceptible to infection

— ﬁ#ﬂ A e e

NN Resistant



Increase expression in interferon induced genes in Cervical mononuclear

Fold change Susceptible/Resistant

cells (CMC) from susceptible sex workers
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Pathways Analysis Using GSEA
Canonical pathways and gene sets from literature
Enrichment in R samples

Pathway




Global System analysis of innate immune cells

A ldentify specific innate transcriptional signatures for
multiple viruses and vaccines

T Vaccine vectors
A Ad5, poxvirus, YF, HIV

I TLR triggering
A TLR-2, TLR-3, TLR-4, TLR-5, TLR-6, TLR-7

A Generation of cell specific response data base
I Monocytes, mDC, pDC, T cells

A Generation of tissue specific data base
I PBMC, vaginal lavages, gut , lymph nodes



Strategy of DC Infection and maturatior

Mature DC

PBMC
DC
#
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pDC Infection with viruses, viral vaccines
Triggering with TLR

Transcriptional profiling




Distinct transcriptional signatures in different Pox
viruses and their mutants in infected mDCs
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chemokines and cytokine expression levels in MVAC-

C, NYVAC-C and NYVAC mutants
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IFN expression levels in MVAC-C, NYVAC-C and
NYVAC mutants

20

X

S 15

=

2 10

@)

o = IENB1
g 5

= ® IENA10
S | IFNA16
= = IFNA2
= " IENA21




Enhanced expression of pathogen sensing
molecules

Fold change over Mock
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Induction of IRF genes by macrophages was enhanced by mutat
NYVACGC
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Summary

ADifferential expression in
| Early, and late chemokine genes

I Gens associated with trafficking of T
cells, B cells, NK cells and
neutrophils

I cytokines which activate T cells (IL-
15)

I Genes of the IFN-a and IFN-b
machinery



GSEA analysis shows the increased enrichment of immune pathways in NYVACC-KC DM
compared to NYVACC



