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Experiment

QPX cultures were transferred to seawater 
and grown at either 10°C or 21°C for 72 
hours.
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Enrichment
For those genes expressed at an elevated 
level in the QPX10 library, 26 biological 

processes were enriched. 
 For those genes expressed at an elevated 
level in the QPX21 library, 60 biological 

processes were enriched. 
!

Enrichment analysis based on gene 
ontology revealed that enriched biological 

processes include those associated 
primarily with translation, response to 

heat, cellular transport and metabolism.





Temperature: HSPs

 Interestingly, most of the HSPs that were 
associated with enriched biological process 

were expressed at higher levels at 10°C 
relative to 21°C



Temperature: HSPs
One explanation for this pattern is that 

translational activity is in fact elevated at 
21°C relative to 10°C, resulting in the 

depletion of transcripts at 21°C. 
!

 In other words, protein expression might be 
increased at 21°C and an increased rate of 

translation could deplete the relative 
transcript abundance.



Temperature: HSPs

Alternatively, higher transcript levels 
observed at 10°C could reflect a thermal 

response in which cooler temperature 
induced increased gene expression. 

!

 QPX cultures were maintained at 21°C prior 
to the experimental trial, and the shift to 

10°C could represent an acute 
environmental stress which triggered a 

general stress response, as has been 
observed in yeast.



Temperature: BE

Beta enolase is a glycolytic enzyme that can 
localize to the cell surface and 

concentrate plasminogen, a proenzyme of 
the protein-degrading serine protease 

plasmin.  
!

Enolase production has been suggested as a 
mechanism of tissue invasion in bacterial 

and fungal pathogens 



zinc 
metalloproteases

These contigs have the greatest sequence 
similarity to proteases identified in snake 
venom, shown to inhibit cell proliferation 
and platelet aggregation in cultured cells

proteases may be virulence 
factors at higher 

temperatures



antibiotic 
biosynthesis
Tyrocidine and linear gramicidin work in 

concert to regulate the process of 
sporulation and are associated with heat-
tolerance in spores. Moreover, gramicidin 

and tyrocidine are both associated with the 
release of extracellular proteases, and 

gramicidin D was found to be a potent 
molluscicide in zebra mussels. 



Conclusions

Previous studies have hypothesized that 
host thermal stress contributes to field 
observations of increased mortality in 

infected M. mercenaria at higher 
environmental temperatures.  

!

however, upregulation of several potential 
virulence factors at higher experimental 

temperatures suggests that increased 
pathogen virulence may also play a role










