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Rhodococcus ruber MSA14 is a hydrocarbonoclastic strain isolated from marine 
sediments in Rosarito Port, Baja California, Mexico. This strain uses pyrene as its sole 
carbon and energy source¹·². To understand the molecular process of pyrene 
degradation, the MSA14 transcriptome in response to this hydrocarbon was analyzed 
using high-throughput RNA sequencing on an Illumina NovaSeq 6000 platform. 
  
Early exposure of Rhodococcus ruber MSA14 to pyrene induced the differential 
expression of 132 annotated genes. Overexpression of 61 genes suggests an active 
modulation of the cell membrane and lipid metabolism (acpM, pgeF, lipA, lipB); an 
activation of glycogen reserves (glgX, glgC) with enhanced respiratory chain activity 
(nuoI, nuoK) for ATP production; reinforcement of cell wall integrity (ftsZ, ftsW); and 
activation of an oxidative stress response (soxR) alongside DNA protection (dps, 
recX). 
  
Conversely, the downregulation of 71 genes suggests resource conservation through 
the reduction of ribosomal protein synthesis machinery (rpl-ABEFRW and rps-BDKS) 
and the biosynthesis of amino acids and nucleotides (recO, nusG, mtr, kstR), as well 
as in energy metabolism (otsB, aceA, ppc, manA) and fatty acid activation (fadD1). 
Although R. ruber MSA14 harbors genes for aromatic hydrocarbon degradation, the 
absence of significant induction of key genes for aromatic ring catabolism (benB) 
suggests that, under the study conditions, it prioritizes physiological adaptation and 
tolerance before proceeding to active pyrene degradation. 
  
This work provides an overview of the early response to pyrene in R. ruber MSA14, 
laying the groundwork for future research on the molecular characterization and 
transcriptional regulatory networks in response to pyrene. 
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