
GNSOP Project 1- Understanding AMR plasmids in Gram-negative bacteria in 
Australia. 

We have started to analyse short read data obtained for nearly 450 2020 GNSOP isolates. 
Based on our preliminary investigation we have selected isolates with major plasmid types 
that will need to be sequenced by long-read methods (see table below for reference 
plasmids identified).  

We have found that hybrid assembly of Oxford Nanopore and Illumina data can result in 
errors in sequences when plasmids with related regions are present in the same cell. It is 
difficult to eliminate these errors without time consuming manual analysis. More accurate 
PacBio Sequel II HiFi sequencing is now available via AGRF Brisbane and will be used for 
sequencing samples where such problems are anticipated from analysis of Illumina data. 
We have obtained support from Westmead Research Hub to assist in the preparation of 
DNA and AGRF for sequencing, and data analysis if needed (see quotes attached). 

 

Antimicrobial Resistance 
gene 

Major plasmid types 

Carbapenemase genes blaIMP-4 (IncM, IncHI2), blaOXA-48 (IncL), blaOXA-181 

(IncX3), blaNDM (various) 

ESBL genes blaCTX-M (IncF). 

AmpC genes blaCMY-2 (IncI), blaDHA(F) 

Colistin resistance genes mcr-1 (IncI2) 

Aminoglycoside resistance 
genes 

rmtB/C (IncF) 

 

GNSOP Project 2- Understanding how important AMR genes are becoming fixed in 
the chromosome. 

Based on phenotypic data, we have already selected and sent 130 additional isolates for 
WGS compared with the 2019 GNSOP programme (n = 450 isolates in 2019 vs. n = 580 
isolates in 2020). Based on our PCR screening analysis of the 2020 GNSOP collection we 
have also identified another 446 representative isolates with relevant phenotypes 
(resistance to third generation cephalosporins; all carrying blaCTX_M genes, see table below, 
n = 405 E. coli and n = 41 K. pneumoniae isolates). WGS of this subset of isolates will help 
us to identify more accurately how often these genes are integrated into the bacterial 
chromosome in the most prevalent pathogens isolated from bacteriemia episodes (E. coli 
and K. pneumoniae) and whether this is more common in certain strains. We have compiled 
a sequence library of chromosomal blaCTX_M gene locations (from 2019 GNSOP data, n=27) 
to streamline analysis of 2020 data to identify chromosomal locations from short-read data, 
if possible, and to identify isolates where long-read sequencing will be needed to do this.  

 

 ESBL gene identified by PCR 

Organism CTX-M-group 1 CTX-M-group 9 CTX-M-groups 1 and 
9 

E. coli 184 210 11 

K. pneumoniae 38 9 0 

 

 



ASSOP – The Molecular Epidemiology of Penicillin Susceptible SAB in Australia and 
the Reliability of Diagnostic Phenotypic Susceptibility Method to Detect Penicillin 
Susceptibility    

 

We have examined the completed 2020 ASSOP database and have determined of the 2,414 
S. aureus reported in the 2020 program, 1,948 were methicillin susceptible (MSSA) of which 
457 were classified as penicillin susceptible (PSSA) [23.5%].  The PSSA were isolated 
across Australia. 

  

 ACT NSW NT Qld SA Tas Vic WA Aus 

MSSA 89 629 41 131 206 119 390 343 1,948 

PSSA* 26 152 7 26 37 35 97 77 457 

%PSSA 29.2 24.2 17.1 19.8 18.0 29.4 24.9 22.4 23.5 

* number of MSSA that were penicillin susceptible 

** Percentage of MSSA that were penicillin susceptible 

 

We have commenced retrieving the isolates from the -80C freezer and are in the process of 
confirming viability.  The Illumina WGS consumables have been ordered and should arrive 
by Monday 14 June 2021.  DNA extraction, library preparation, and whole genome 
sequencing will commence the week beginning Monday 21 June 2021  


