Towards an integrated approach to the
problem of antimicrobial resistance in
Australia

Jobn Tapsall

Direcor, WHO Collaboraring
Centre for 5T, Sydney
Email: j. mpsallizurswedu.au ‘

Jabi Merfino
Cormvenon'Chair Andmicrobial 516G

Ermmil: [Merlinod® med. usyd sdu.au

Molecular science of antimicrobial

resistance

Email: |Merlina i med usyd. edu.au

ok Merfino
Matinral Chair Convenor ASM Jon Iredelt
Ancimicrobial SIG Cemre for Infectious Diseases &
Deparment of Microbiology & Microbiclogy
Inkectiows Disemes University of Sydney, Westmead
Coreord Hospial, Svdmey Hespiml, Syl ney

Ernail: joniidicpm rwsahs.nswgovau

Hot Topics

Making sense of resistance genes

New technology in defining phenotypic and molecular methods
in detecting and understanding bacterial resistance

In recent vears, a wide wariety of new
technology  has  been  introduced  in
the laboraiory for detecting resistance
maskers. This has helped the scientific
and medical community in devecting and
wndersianding  antmicroblal resisiance.
O thimg than we have lesned From this
new technodogy is thut both phenogyps
standanlised  methods  aned  mobecular
techndquees are needed o undersand the
compshix evolution of ressstance. Table 1
showee orpEadere with wunoessl bocterelil
resistances that need reference Bboratany

ciaflirimtieny

bacteria may inchsde one of several
fectors such as  maodified  penicillin-
hinding profeins (FBP) sites, exchsion by
ponn down-regubition, efflux sestems and
inner membeane ransporters, membrane
Fursion proveing and efffiug-assoctated outer
membmne prowin. Figuns 15 illustrate
some of these physhologicsl resistance
mehanisms *

In GNB, the atality o regulate access
e the cell through & hpedrophobic
oiuler membrane, ooupled  with  the
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Global changes

Bacterial populations, environmental pressures and the future of
predicting antimicrobial resistance and pathogenicity
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Robert Eoch quickly recognised that there was no
wndversal environmental condition which wouald sapport
the growth of all bacteria. Hacterial cells within clonal
populations can show phenotypic variation doe to lnternal
stochastic processes. Varlation berween individual cells
can be beneficial as well as detrimental o the sorvival
ol a population exposed o stress such as change in
environmenial conditions and many other variables sach
as selective antibiotic pressure. Variation in the level of
proteins relevant toe growth or survival among ndividwal

Workshops ASM National Meetings:

ASM members lsten atteatively (o the lecturer

Stephen Telstfam Fom the Unbvessicy of Tasmania

cellzs in a population i= likely to play a role o drog
resistance and disease. Cells reproduce by incorporating
mietabolite molecules and die at rates dependent on their

gene expresion and environmental states?. 2

PFiness costs of andmicroblal resistance assoclmed with
chromosomal mucactlons and  plasmid-borne resismancs genss
have been demonscraesd in many scudies 10 both Gram-negatlee
({ESEL as shomm In Flgure 1, MBL and plasmikd-mediaced AmpC)y
and Gram-posichve resismant (MRSA and VEE) baceria *. The
best example of this &5 che currem global diseribanon of a
staphypococcal bacteral sirain, called USA0C; chis was fiosc
isclared in Seprember 2000 and has been implicarsd in cathreaks
af skin and scft tssue infections in healthy ndwiduals o 21 U5
states, Canada, Farope and recendly from trawellens to duseralia®.
USAR0D 15 assoclatsd with urusually Invastve diseass and is also

sometimes resistant co mualdple ancbiotcs,

Frangoise Perdreau-Bemingron, Binh Diep * (University of
Califarnia, San Francisco, Ch, USA), and colleagues wocked
out the gensic sequence of USAZ00 and compared b mw
ather strains of S aurens 1o Kermify the genss resporsible far
Iz disuncthve virulence properties. They found tha USAZ00
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Improved methods in the identification
and screening for antimicrobial resistance:
chromogenic screening for Stapbylococcus
aureus and methicillin resistance
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Mew enzyme specific synthetic chismogenic substeates
offer an advance ln the lboratory screening and detection
of Siapbyfococcus qurews and methicillin-resistant 5.
adireis (MRSA). with Increased efficiency, reduced labour
costs and decreased turn around times, especially when
incorporated  into existing laboratory workflows, to
support current methods of microbial ldeatification and

incorpomated readily into existing hiboratory workflows to support
current methods of microbial identification (Figure 1).

The development of a new class of smthetic chromogen
compounds, the indolyl compounds, which are linked to
pyrancside or other substrates targeting specific constitutive
enzymes, offers an alternative and specific approach o the
detection of 5 Gurens and MRSA. The adwantage of the
halogerated  indoll derivatives s that they produce finer
precipitates that are Jess likely to diffuse from the site of farmation,
making them especially useful for detecting enzymatic activity in
bacterial cells. The use of new synthetic chromogenic substrates
such as S-bromo-dchlore-3Indoll-beta - and Sbromo-a
chloro-3Indald-beta-I. compounds in primary isolation media
allows the recovery and early visual presumptive identification
5 aurens or specifically MBESA if an inhibitory antibictic such as
cebomitin is introduced in the media ™.

In traditicnally described chromogenic reactions, an organism
is usually devected indirectly by noting a biochemical change in
the substrate in relation to the crganism. This detection usually
takes place extracellularhy and is perceived byan indicator change

in response to a pH change, or by the addition of chemicals
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the detection of resistance.

First clinical case of a locally acquired Recognition of USA300 isolates of community-

carbapenem-resistant VIM-1 metallo-p- . - .
_ ] _ acquired methicillin-resistant Staphylococcus
lactamase in Pseudomonas aeruginosa in

Australia aureus in Australia
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Tn6060, a Transposon from a Genomic Island in a
Pseudomonas aeruginosa Clinical Isolate That Includes
Two Class 1 Integrons”
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