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GNSOP_Clinical team. Jonathan Iredell, Thomas Gottlieb, Patrick Harris, Norelle Sherry (replacing 

Jason Kwong), Jan Bell, Geoffrey Coombs, Adam Irwin. 

 

Previous analysis (until 2018). Molecular characterization of antibiotic resistance. Examine the 

molecular basis of resistance to third-generation cephalosporins, quinolones and carbapenems; and 

detection of mcr and 16S rmtase. Multiplex PCRs for all isolates and WGS of carbapenemases 

producers. Tracking E. coli ST131-O25b by PCR. 

Aims (GNSOP-2019): molecular characterization inside the 2019 surveillance program for Gram 

negative bacteria: 

A) Examine the molecular basis of resistance to 3GC, quinolones and carbapenems. Determine 

transferable colistin R prevalence (mcr). 

B) Track the transmission of resistance genes (plasmid epidemiology) and monitor dominant 

clones circulating in Australia. 

Methodology and progress. We have received and analyzed 1,674 isolates (1st E. coli n=1,165 isolates; 

2nd K. pneumoniae n=194 isolates). 

A) multiplex PCR for a set of genes for the following groups:  

a. ESBL (CTXM groups 1 and 9, SHV5/12, VEB),  

b. Carbapenemases (KPC, SME, GES, IMP, NDM, VIM, SPM, AIM, GIM, SIM, 

OXA23/24/48/58),  

c. 16S rmtase (armA, rmtA/B/C/D/E/G/H) and ampC (CMY2, DHA, ACT/MIR) and  

d. mcr genes (mcr-1 to -5). We have design primers to detect mcr-1 to mcr-10: divided in 

3 groups of primers (mcr-1 / -2 / -6; mcr-3 / -5 / -8; mcr-3 / -7 / -9 / -10). Primers under 

validation in clinical isolates. Real-Time works with positive fragments cloned.  

B) WGS (n=455 isolates) for  

a. all isolates with MEM MIC > 0.25 (not only carbapenemase producers); (MEM > 

0.25, n=119, carbapenemases producers n=31, blaIMP-1/-4 n=16, blaNDM-4/-5 n=3, blaOXA-

181 n=4, blaVIM-2 n=2). MEM non susceptible isolates but not carbapenemase producers 

are being investigated for permeability defects (such as porin mutations).  

b. 16S rRNA methylases (n=2) and mcr positive (n=1 mcr-1.1, n=1 mcr-10, n=12 mcr-

9). 

c. all Pseudomonas spp. (n=34), Acinetobacter spp. (n=12), Salmonella spp. (n=74) 

d. Subset of representative E. coli (n=201 total WGS, n=2 isolates carbapenemase 

producers) and K. pneumoniae (n=57 total WGS, n=8 isolates carbapenemase 

producers. By WGS some turned to be K. variicola or K. quasipneumoniae). (ESBL 

producers and different quinolone susceptibility patterns). CTX-M positive isolates are 

mainly CTX-M-15 or CTX-M-27 (few CTX-M-14). AmpC positive isolates are mainly 

DHA-1 or CMY-2. 



e. long read sequencing (probably n~6) to have complete maps of plasmids of interest: 

not started yet. Sally is starting to work in plasmid analysis and resistance gene patterns 

but now we are more focused in finishing the accurate annotation of all isolates 

sequenced (n=455 isolates) for annual report. Once plasmid analysis is more advanced, 

we will be able to have enough information to select plasmids for long read sequencing.  

C) Phenotypic analysis. BMD results for all mcr positive isolates and MEM MIC > 0.25. BMD 

performed in n=64 isolates and n=33 remaining. 

Meetings with clinical team: 1st meeting July 2019, 2nd meeting November 2019, 3rd meeting April 

2020. 

Budget GNSOP-2019. Characterization of isolates: $60,000 plus GST. Storage of isolates: $16,000 

plus GST. 0.5 FTE Westmead: $62,217 plus GST (this includes 22.89% on costs for LSL, AL, super, 

insurance). 

Possible subjects for discussion? 

A. Maybe less isolates requested for molecular characterization but deeper analysis of them (WGS 

all of them)? Possible change in criteria for requesting?  

B. Include some phenotypic analysis? e.g. BMD for colistin as we are doing this year or synergy? 

 


