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Context: 

 

 Following an application to Science Foundation Ireland which was conceptualised, 

promoted and led by Professor Sean Doyle, Maynooth University successfully competed for 

funding (€566,540; 12/RI/2346(3)) from Science Foundation Ireland to enable the purchase 

and installation of a quantitative mass spectrometer in 2012, including a two-year service 

contract. After a complex tendering process, managed by Doyle, a ThermoFisherScientific Q-

Exactive Mass Spectrometer and allied Dionex nano LC system was purchased and fully 

installed in Autumn 2013. This facility not only enables the high sensitivity detection of 

metabolites and proteins in any biological specimen, but has also allowed comparative label-

free quantitative proteomic analysis to be undertaken, whereby the relative abundance of 

identical proteins in different biological specimens can be elucidated.  

 

 Since 2013, the facility has been expertly operated and maintained by Ms Caroline 

Batchelor BSc with support from various academic staff members, especially Drs R. Owens, 

J. Carolan and P. Dowling. The facility has been used by many members of staff from the 

Departments of Biology & Chemistry (primarily Bayram, Carolan, Dowling, Doyle, 

Fitzpatrick, Griffin, Jones, Kavanagh, Ohlendieck, Owens and Stephens (and others)), plus 

internal, national and international collaborators. Significantly, the quantitative mass 

spectrometry facility has enabled and supported the work of so many PhD students and Post-

Doctoral Fellows in the Department of Biology which has greatly assisted in the preparation 

of high-quality PhD theses, research publications in high-impact international journals and 

competitive grant applications from multiple NUIM Investigators. The facility is operated on 

an access charge model (n = 2 since 2012) which supports the ongoing upkeep of the 

instrumentation, and provides funding for annual service contracts. Multiple industry partners, 

both SMEs & MNCs, Semi-States and HEIs (Alltech, Airmid Healthgroup Limited, Leo 

Pharma A/S, Deerland Probiotics & Enzymes, Nuritas, Accuplex Diagnostics, Enfer Scientific, 

Teagasc, UCD, DCU, TCD, ITT Dublin and NUIG), have also accessed the facility at 

commercial rates, and many joint funding initiatives have resulted from these interactions. 

 



 The mass spectrometry facility has underpinned much high-quality research, grant 

applications and enabled new collaborations, within and external to the Department of Biology. 

The enclosed publications (n = 129; equates to over one per month since commissioning) 

clearly elaborate both the breadth of applications, and depth of analyses, which are possible 

using quantitative proteomic and metabolomic investigations.  
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Delgado, J., Owens, R.A., Doyle, S., Asensio, M.A. and Núñez, F. (2015) Impact of the 
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biosynthesis contributes to the resistance of Penicillium polonicum against the antifungal 
protein PgAFP. Applied Microbiology and Biotechnology. 100(1):371-83. doi: 10.1007/s00253-
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fumigatus. Open Biology. 7:160292. doi:  10.1098/rsob.160292 
 
Hmmier A, O'Brien ME, Lynch V, Clynes M, Morgan R, Dowling P. (2017) Proteomic analysis 
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mellonella larvae to potassium nitrate. Comp Biochem Physiol C Toxicol Pharmacol. 195:44-
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10.3390/microorganisms5030060 

Sipos G., Prasanna A.N., Walter M.C., O'Connor E., Balint B., Krizsan K., Kiss B., Hess J., 
Varga T., Slot J., Riley R., Boka B., Rigling D., Barry K., Lee J., Mihaltcheva S., LaButti K., 
Lipzen A., Waldron R., Moloney N.M, Sperisen C., Kredics L., Vagvolgyi C., Patrignani A., 
Fitzpatrick D., Nagy I., Doyle S., Anderson J., Grigoriev I.V., Güldener U., Münsterkötter M. 
and Nagy L.G. (2017) Genome expansion and lineage-specific genetic innovations in the 

https://www.ncbi.nlm.nih.gov/pubmed/28440464
https://www.ncbi.nlm.nih.gov/pubmed/28440464
https://www.ncbi.nlm.nih.gov/pubmed/28545993
https://www.ncbi.nlm.nih.gov/pubmed/28545993
https://www.ncbi.nlm.nih.gov/pubmed/28545993
https://www.ncbi.nlm.nih.gov/pubmed/28677124
https://www.ncbi.nlm.nih.gov/pubmed/28677124
https://doi.org/10.3892/ijmm.2017.3082
https://www.ncbi.nlm.nih.gov/pubmed/28753224
https://www.ncbi.nlm.nih.gov/pubmed/28753224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murphy%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28803268
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brinkmeier%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28803268
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krautwald%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28803268
https://www.ncbi.nlm.nih.gov/pubmed/?term=Henry%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28803268
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meleady%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28803268
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ohlendieck%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28803268
https://www.ncbi.nlm.nih.gov/pubmed/28803268
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sheehan%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28872999
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kavanagh%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28872999
https://www.ncbi.nlm.nih.gov/pubmed/28872999
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fumigatus. Fungal Biology. 122(4): 214-221.  
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phosphatidylinositide 3-kinase - mammalian target of rapamycin inhibitor resistant lung cancer 
cell lines. Sci Rep. 8(1):1652. doi: 10.1038/s41598-018-19688-1. 

Maher A, Staunton K and Kavanagh K. (2018) Analysis of the effect of temperature on protein 
abundance in Demodex-associated Bacillus oleronius. Pathog Dis. doi: 
10.1093/femspd/fty032. [Epub ahead of print]. 

 
Murphy S., Zweyer M., Mundegar R.R., Swandulla, D. and Ohlendieck K. (2018) Comparative 
gel-based proteomic analysis of chemically crosslinked complexes in dystrophic skeletal 
muscle. Electrophoresis. doi: 10.1002/elps.201800028. [Epub ahead of print] 

Sheehan, G., Bergsson, G., McElvaney, N.G., Reeves, E.P. and Kavanagh K. (2018) The 
human cathelicidin antimicrobial peptide LL-37 promotes the growth of the pulmonary 
pathogen Aspergillus fumigatus. Infect. Immun. Online 30 April 2018. doi:10.1128/IAI.00097-
18 

40. Boulain H, Legeai F, Guy E, Morlière S, Douglas NE, Oh J, Murugan M, Smith M, Jaquiéry 
J, Peccoud J, White FF, Carolan JC, Simon JC, Sugio A. (2018) Fast Evolution and Lineage-

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kavanagh%20EL%5BAuthor%5D&cauthor=true&cauthor_uid=28991260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lindsay%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28991260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Halasz%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28991260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gubbins%20LC%5BAuthor%5D&cauthor=true&cauthor_uid=28991260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weiner-Gorzel%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28991260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guang%20MHZ%5BAuthor%5D&cauthor=true&cauthor_uid=28991260
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGoldrick%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28991260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Collins%20E%5BAuthor%5D&cauthor=true&cauthor_uid=28991260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Henry%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28991260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blanco-Fern%C3%A1ndez%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28991260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gorman%20PO%5BAuthor%5D&cauthor=true&cauthor_uid=28991260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fitzpatrick%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28991260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Higgins%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=28991260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dowling%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28991260
https://www.ncbi.nlm.nih.gov/pubmed/?term=McCann%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28991260
https://www.ncbi.nlm.nih.gov/pubmed/28991260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maguire%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29024709
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kunc%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29024709
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hyrsl%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29024709
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kavanagh%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29024709
https://www.ncbi.nlm.nih.gov/pubmed/29024709
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murphy%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29203134
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ohlendieck%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29203134
https://www.ncbi.nlm.nih.gov/pubmed/29203134
https://doi.org/10.1016/j.jinsphys.2017.12.004
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murphy%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29408692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zweyer%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29408692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Henry%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29408692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meleady%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29408692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mundegar%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=29408692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Swandulla%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29408692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ohlendieck%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29408692
https://www.ncbi.nlm.nih.gov/pubmed/29408692
https://www.ncbi.nlm.nih.gov/pubmed/29374181
https://www.ncbi.nlm.nih.gov/pubmed/29374181
https://www.ncbi.nlm.nih.gov/pubmed/29374181
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maher%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29648591
https://www.ncbi.nlm.nih.gov/pubmed/?term=Staunton%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29648591
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kavanagh%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29648591
https://www.ncbi.nlm.nih.gov/pubmed/29648591
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murphy%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29679381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zweyer%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29679381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mundegar%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=29679381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Swandulla%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29679381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ohlendieck%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29679381
https://www.ncbi.nlm.nih.gov/pubmed/29679381


Specific Gene Family Expansions of Aphid Salivary Effectors Driven by Interactions with Host-
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