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In vivo genome-wide fitness analysis uncovers Haemophilus influenzae metabolic
network requirements during airway infection: study of the tryptophan-serine
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Nontypeable Haemophitus influenzae (NTHi) is a human-adapted hacterial pathogen causing airway
infections in immunocompromised patients. Bacteria and host elements dictating the complexity and
fitness of NTHi within the lung are not well understood. Here, we exploited the strength of in vivo
systems multi-omics analyses to study this host-microbe complex. We used transcriptome profiling
(RNAseq) and high-throughput transposon mutant library sequencing (Tnseq) to profile NTHi
genome-wide gene expression and mutant fithess during lung infection. Integration of these two data
sets drawed a comprehensive landscape in terms of bacterial metabolic requirements during
infection. Genes involved in fryptophan biosynthesis were identified upon screening bacteriai
mutants underrepresented in lung samples. Tryptophan auxotrophy dampened in vivo bacterial
fitness upon impaired tryptophan transport, and tryptophan uptake/synthesis refative contribution to
bacterial fitness and metabolic end product excretion was established. Also, we considered that: (i)
Our Tnseq was performed with the RAKW20 strain as it is highly transformable. However, it lacks
the accessory tnaCAB genes, encoding the TnaA tryptophanase that catalyses the conversion of
Trp to indole, and the TnaB Trp transporter, otherwise present in ~80 % of WGS NTHi isolates.
Indofe may be an immunometabolite and together with serine, a substrate for TrpB-catalyzed
trypthophan synthesis. The serA and serB8 genes, involved in L-serine synthesis, were also Tnseq
hits. (ii) Visualization of mapped read distribution in the NTHi375 genome by using our previously
generated RNAseq data showed a long 3'UTR overlapping event among convergent genes in the
mir-sdaCA region, where mtr encodes a tryptophan transporter, sdaC a L-serine transporter, and
sdaA a L-serine desaminase catalyzing the conversion of L-serine to pyruvate. Biological
significance and contribution of this tryptophan-serine metabolic axis 1o NTHi airway infection is
being studied by generation and phenotyping of a panel of tryptophan and serine
transport/metabolism mutant strains, analysis of regulatory elements in the mir-sdaCA region, and
analysis of tryptophan-related immunomodulatory events during NTHi infection.

Funding: J.A-L.is funded by a PhD studentship from Gobiemo Navarro, reference 0011-1408-
2020-000007. This work has been funded by grant MICIU RTI2018-096369-B-100 to J.G. CIBER is
an initiative from Instituto de Salud Carlos III.







