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Major sites of p-Health research activity:
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CSIRO Brisbane: Microbial ecology
and genomics; QIMR and Mater
Hospital: Colorectal cancer and IBD

CSIRO  North Ryde: Theme
leadership, human (epi)genetics and
bioinformatics research

Royal Melbourne Hospital, Saint
Vincent's Hospital and Ludwig
Institute: Colorectal cancer and IBD
research; proteomics and biomarker
research

CSIRO Adelaide: Flagship
headquarters. Human and animal
trials, nutritional sciences and
microbiology, biomarker research;
Flinders and Queen Elizabeth
Hospital: colorectal cancer and IBD,,
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CSIRO Flagships’ research on development of
resistant starches and grains:

Carcinogenesis vol.29 no.11 pp.2190-2194, 2008
doi:10.1093/carcin/bgn192
Advance Access publication August 13, 2008

Effects of high-amylose maize starch and butyrylated high-amylose maize starch on

azoxymethane-induced intestinal cancer in rats
Julie M.Clarke'?*, David L.Topping'2, Anthony R.Bird "2,
Graeme P.Young'* and Lynne Cobiac?
'Preventative Health National Research Flagship and *CSIRO Human Nutrition,
Adelaide, South Australia, *Flinders Cancer Control Alliance, Flinders
University, Bedford Park, South Australia and *Department of Nutrition and
Dietetics, School of Medicine, Flinders Umiversity, Bedlord Park, South
Australia

Butyrylated starch increases large bowel butyrate levels and lowers colonic
smooth muscle contractility in rats
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Colorectal Cancer and Gut Health Theme —
Target Rationale and Achievements

A multi-disciplinary approach with
leading Australian clinicians and
gastroenterologists.

Candidate Protective Food about to
enter human clinical trial in CRC.

Genes identified (and patented) for
adenoma to adenocarcinoma in the
human.

Blood based protein panel identified
to differentiate cancer from normal.

Established a CRC biobank with the
Ludwig Institute linked to data
integration.

Identified key drivers to increase the
uptake in the national bowel screen.

Developed a colonoscopy simulator.

Well being

Protective Foods: resistant starches, microencapsulation, novel bioactives
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Gut Health: IBD and diarrhoeal diseases
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Application of numerical ecology methods -
Aguirre, O’Culv, Leggett* et al.:

a Streptococcus uberis Caecum
Streptococcus spp. a Eubacterium biforme
Streptococcus sanguis -
Stregfococcus gordonii - . T
treplococcus Spp, — Transverse Colon
Thiotrix spp. . 1~

Desulfobacterium indolicum . .

Comamonadaceae spp. -
Desulfovibrio spp. -
Stap.'aducoccus auricularis -
Eydrogenophaga sgp. %
nterococcus mundtii -~
Enterococcus hirae -

Legionellaceae -
Enterococcus sulfureus

Hydrogenophaga spp.

Rectum Streptococcus uberis

Corynebacterium auris
Succinivibrio dextrinosolvens — "
c baE?;e_rococcq; ?pp, - op-

orynebacterium genitalium — Afcange

Coriobacterium glomerans Heoorhebaum bovied ¢ cus cecorfm
Brucella melitensis -~ muﬁ%'.ﬂm.g‘ﬁ- s e St ) ety 40
Mﬁm Ic}ba%ter spp. </ b gl -4 Prevotelia‘stahil ‘mundtii Streptacoceus spp.

ethylophaga sp. - DUy Kongieatena G
Methylocystis spp. Enterobacter cawanii
la nigrescens

Desulfovibrio spp.

Cecum
Transverse colon
Sigmoid colon
Rectum

Alcaligenaceae spp.
Dorea longicatena

b/
Shigella flexneri - /
Vibrio campbellii - ———
Burkholderia spp. =

Desulfovibrio spp.—
Xenorhabdus bovienii ~
Enterobacter cowanii -

The ISME Journal (2010), 1-9 @
& 2010 Intemational Society for Microbial Ecology  All rights reserved 1751-7362/10

www. nature.com/ismej

ORIGINAL ARTICLE

Numerical ecology validates a biogeographical
distribution and gender-based effect on
mucosa-associated bacteria along the human colon

Daniel Aguirre de Carcer', Paraic O Cuiv', Tingting Wang'?, Seungha Kang',

Daniel Worthley”, Vicki Whitehall®, Iain Gordon® and Chris McSweeney', Barbara Leggett” I

and Mark Morrison'-* ) ) ) ) Kisiklenial Rasssnc ‘" m’
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Microbial Profiling of IBD dysbiosis —
Mondot, Kang, McSweeney, Leclerc*, et al.:
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ORIGINAL ARTICLE

Highlighting New Phylogenetic Specificities of Crohn’s Disease
Microbiota

S. Mondot, PhD,* S. Kang, PhD," J.P. Furet, MS,* D. Aquirre de Carcer, PhD," C. McSweeney, PhD,

M. Morrison, PhD," P. Marteau, PhD,* J. Doré, PhD,* and M. Leclerc, PhD*
(Inflamm Bowel Dis 201 1;17:185-192)
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Bacterial isolation and genome sequencing —
O’Culv, Klaassens, Nelson*, Torralba*, et al.:

"Enterococcus faecium PC4.1
« 2,811,160 bp assembled in 78 contigs
« DNA G+C = 37%
« 2739 genes

4,781,702 bp assembled into 117 contigs
DNA G+C =42%

MICROBIOME

N TG

BEnterococcus faecalis PC1.1
® 2,753,923 bp assembled into 79 contigs
°*DNA G+C =37%
® 2673 genes

*In collaboration with J. Craig Venter Institute, please see hitp://www.hmpdacc.org
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Genome analysis of Turicibacter sp. PC909 —
O’Culv, Klaassens, Nelson*, Torralba*, et al.:
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De novo genome assembly from enrichment
cultures using “NGS” - Bragg, Denman et al.:
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“Reverse metagenomics” — from sequence data to
taxonomic binning and metabolic reconstruction:
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Reverse metagenomics — “culturing the
unculturable” Pope, Smith et al.:
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Moving from structure to function, transcriptomics —
Klaassens, Toll, Wang*, et al.
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Differential gene expression in fecal waters —
Klaassens, Toll, Wang*, et al.:
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Collaborative clinical studies — Post-Operative
Crohn’s Endoscopic Recurrence (POCER) Study:

* A collaborative study with Prof. Michael Kamm (Saint Vincent’s
and Royal Melbourne Hospitals) and Murdoch Children’s
Research Institute

* Patient recruitment supported by the Australian and New Zealand
IBD Consortium

* Longitudinal endoscopic monitoring of Crohn’s disease post-
operatively:
v’ endoscopic disease progression
v'recurrent clinical symptoms &
v'need for further surgery

e Standard best drug care v endoscopy & R, step-up
v" 1% end-point — endoscopic recurrence at 18 months
v/ 20 end-point — clinical & surgical recurrence at 18 months
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Restoration Ecology of the Anastomoses —
Kang, McSweeney, Kamm?*, et al.:
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Metagenomic analyses of biopsy URNA —
Klaassens, de Cruz, Prideaux, Kamm*, et al.:
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Inflammatory Bowel Diseases (IBD) - Overview

*|BD affects ~60,000 Australians, has
increased in incidence and prevalence,
and increases risk of colorectal cancer.

eImprovements in risk stratification, and A Reduced impact of
e : National : .
tailoring II?ID the:japo)ll to match disease Ch:"':::es . IBD in Australia
are urgently needed. . h Mpace
§5\A if v «Partner with industry to
S & Unmet need _ _ develop commercial
& N e G:' Learning <{— Dellvery to Y products (diagnostic/diet)
§ unme neeiﬁ a%
\b .
¥ J [‘f Inform i/ *Develop and communicate
Use contemporary _ Allied and * Biomedical diet and lifestyle advice
microbiology to R e etons serendipitous community B strategies
generate methods for mpacts & * Industry _ _
identification of IBD @ T *Diagnostic based on
and intervention Ees:‘acct;i"c'; - microbiological and
through changes in Due diligence (roadmap) .g_ga gene_profllmg for IBD
diet 4 :La:pd:bﬁﬁge ﬁ s & to guide therapy
t%?ﬁ %@ + opportunity Proof of $Q S &
%/ X (m"re";f")%:s) :}&p & Dietary interventions

& that will favourably

74 alter profiles, truncate
disease and/or
prolong remission

SIP :
. :l'> Project
investment [nitiation

Maximise relationship with
clinical collaborators,
bringing the appropriate

mitte®
© CSIRO Preve

National Resea Demonstrate association of

. ce
Science /performan
Flagship |advisory €O

basic science together with « Clinical collaborators / access to IBD patients bacterial profiles with IBD and
the clinical sciences « Establish and use metagenomic methods favourable shift in those profiles
- Identify candidate diets and dietary interventions with dietary intervention

National Research

()

CSIRO



Acknowledgements:

¢ INRA, Jouy-en-Josas » University of Melbourne
« Marion Leclerc * Finlay Macrae
» Joel Dore

» St Vincents Hospital, Melbourne

 Stanislas Mondot e Michael Kamm

¢/ Shanghali Jiao Tong University * Peter de Cruz
* Liping Zhao  Lani Prideaux
* Tingting Wang e Univ. of Queensland (QIMR)
* Murdoch Children’s Res. Inst.  Barbara Leggett
» Carl Kirkwood * Vicki Whitehall
» Josef Wagner » Daniel Worthley
¢/J. Craig Venter Institute * Queen Elizabeth Hospital, Adelaide

e Karen Nelson
 Manolito Torralba

* A. Scott Durkin
National Research

CSIRO

* lan Roberts-Thomson
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