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Introduction

vOnce low pathogenic avian influenza viruses (LPAIV) of the
H5 and H7 subtypes from wild birds enter into poultry
species, there is the possibility for them to mutate into
highly pathogenic avian influenza (HPAIV), resulting in
severe epizootics with up to 100% mortality.

vA significant gap in knowledge of the contribution the
host has in the emergence of HPAI viruses has been
identified, as most of the studies exploring the evolution
of AI pathogenicity have so far focused on viral
determinants

Conclusions

Ø The analyses highlighted the uniqueness of the response against each of
the H7 viruses administered.

Ø The existence of common biological functions and pathways induced by
non-evolved LPAI strains compared to LPAI precursors of HPAI viruses
was revealed.

Results

v The numbers of differentially expressed genes (DEGs) show that the largest host
response against each virus occurs at different timepoints.

v Focusing on the timepoints during which the peak of DEG occurs, the majority of the
DEGs were unique to each infection.

vOnly one gene was commonly differentially expressed in all four infections, namely the
interferon induced protein with tetratricopeptide repeats 5 (IFIT5), a well-known anti-
viral gene which is crucial for the innate immune response against viral infections in
chickens.

v nevoLP H7N2: chromosome segregation, cell division, cell cycle, biosynthetic process,
cellular component biogenesis, ATP metabolic process, cellular metabolic process,
primary metabolic process

v nevoLP H7N3: chromosome segregation, cell division, cell cycle, microtubule-based
process, cellular component organization, neural precursor cell proliferation

v precHP H7N1: immune response, immune effector process, response to external
stimulus, response to biotic stimulus, actin filament-based process

v precHP H7N3: immune response, response to biotic stimulus and response to external
stimulus

Aim

v The aim of this study was to explore the contribution of
host-related factors in the emergence of HPAI viruses by
investigating early host response to infections with LPAIVs
of the H7 subtype.

Figure 1. Differential expression analysis results for the 4 time-course H7 infection. At each timepoint, the
total number of up- and down-regulated genes is shown as a histogram.

Materials and methods
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We selected two pairs of H7 low pathogenic viruses
which demonstrated a distinct ability to evolve from
LPAI to HPAI under natural conditions

After determining the BID50, six-week-old female SPF
white leghorn chickens were infected with a dose of
500 BID50 and followed-up for 72 hours

Raw data are filtered with trimmomatic, aligned
against Gallus gallus genome with STAR and count
for each gene with htseq-count

Raw counts are processed for the differential
expression analysis with DESeq2

List of DEGs are used to compute enrichment of
Gene Ontology terms through Fisher’s exact test and
FDR correction

Subtype Virus Category BID50

H7N1 A/chicken/Italy/1279/1999 Precursor HP (precHP) 104.5

H7N3 A/chicken/BC/CN006/2004 Precursor HP (precHP) 103.83

H7N2 A/chicken/Italy/1670/15 LP not evolved (nevoLP) 104.5

H7N3 A/turkey/Italy/2962/03 LP not evolved (nevoLP) 103.17

Table 1. Viruses used and infectious dose identified.

Figure 3. Venn diagram showing common and specific differentially expressed genes (DEGs) between
important timepoints of different viruses. DEGs are splitted between up- and downregulated genes.

Figure 3. GO enrichment for the 4 time-course H7 infection ad separate wordclouds. For each viruses, we computed enriched GO
biological process terms at all timepoints. In case a GO term was enriched in multiple timepoints, we chose the one with the
highest score, defined as –log10FDR. Font size and color (from the lowest to the highest value: blue, green, yellow, orange, red) are
proportional to score. Wordclouds have different values for the highest score: from left to right then from top to bottom, 21.53,
7.10, 13.61 and 2.18.


