Background and aim An extended model of transcriptional

TRANSCRIPTION FACTOR
gene regulatory networks (GRNs) i

g

Some mobile genetic elements (MGE)
have genes regulated by transcription
factors (TFs) of the host cell.
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_ Aim: to develop and benchmark a
R N AT e ) i S OST computational platform to
| L B it NN R systematically assess the extent of
Regulation of the lytic switch in 72 9\ e W\ \ . .
Bacteriophage GILO1 by the e JERANNN this novel GRN paradigm.

CtrA, the master cell cycle regulator in Alpha- host’s LexA (Fornelos et al,

proteobacteria, regulates gene expression in several 2011).
Alpha-infecting phages (Mascolo et al., 2022).
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Methods

PSSM: a model of transcription factor binding The problem of false positives Three genomic metrics to catch signatures of cross-regulation
specificity PSSM scan

Accounts for the quantity and value
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From PSSM scores to genome-wide metrics

o I = 10200 Detects if predicted sites tend to be
@ colocalization = L(200) less than 200 bp from each other

Ripley’s L function more often than expected by chance
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Assessing statistical significance

Pseudogenome: k-mer sampling of original MGE Metric calculation on pseudogenomes. Joint p-value, p;: integration of genomic metrics
sequence maintaining its genomic structure Inference of statistical significance
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original MGE sequence

p-value Pj = Pe * D1 * Pi

p .
I CDS, rRNA, tRNA p(X = xObS) J MGE-TF pair p; values are:
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* interpretable
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Results CtrA (life cycle) LexA (SOS response to DNA damage)

Recapitulation of results from (Mascolo et al., 2022) LexA regulation of MGE genes across many bacterial clades Analysis of HIV-1/2 with 680

476 complete genomes of phages infecting the | human TF PSSM models identifies
Alphaproteobacteria, scanned with the CtrA motif Escherichia phage 1720a-02 | Listeria phage BO54 j Telaber. TOITCGA known instances of regulati on
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Pseudomonas phage Epa33 Agrobacterium phage Atu_ph08
DUF1654 domain-  Cl-like phage Cro-like
Brevundimonas hypothetical hypothetical containing protein  repressor protein GTA holin DUF1232
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The joint p-value distribution stands out The program identifies the known cases PFO7867 - PP_3901 prophage protein, dual LexA-regulation P33997 - ALPA_ECOLI 1/680 21680
reported in Abella et al. 2004. Overexpression of AlpA leads to excision of the
21680 11/680

transcriptional

compared to 10 control experiments and provides a reconstruction of the Targeted by post-transcriptional regulation (PMC7937890). CP4-57 prophage by IntA.
using permuted CtrA motifs. evolution of cross-regulation.
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