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John LiPumafrom the University of Michigan presented information on the history of the US B.
cepacia reposgtory. CHF funding for the laboratory commenced in the spring of 1997. Since then,
5389 isolates have been recaived. 2914 isolates from 1305 CF patients have been characterized.
Of theseindividuas, 853 from 158 CF centersin 112 US cities have been confirmed to be B.
cepacia-infected. Data on 606 patients was presented:

Genomovar # patients (%) BCESM+ ChlA +
I 16 (26) 0 9(1.4)
Il (B. multivorans) 229 (37.8) 0 0
11 303 (50) 141 (23.3) 1(0.2)
IV (B. stabilis) 1(0.2) 0 0
V (B. viethamiensis) | 31(5.1) 0 0
VI 12 (2.0 0 0
VIl 4(0.7) 0 0
| ndeterminate 10 (1.6) 0 0

Other work in the laboratory includes RAPD and PFGE investigation of epidemic lineages. One
pattern that has been identified is seeing patients acquiring new strains over time and switching
genomovars. REP-PCR evauation has dso been used and has identified evidence of
transmission of asingle predominant strain from one CF center to another.

Deb Henry from the University of British Columbia presented data from the Canadian

repository. The Canadian repository has been functioning snce 1994 and currently recelves
approximately 100 isolates per year. They perform phenotypic characterization, RAPD typing,
16S RNA RFLP, and recA PCR typing. She presented epidemiologica data from across Canada.
There are ~3200 CF patientsin Canada, cared for at 36 clinicsin 10 provinces. Dividing the
country into 4 regions (West, Ontario, Quebec, and East), there were ditinctly different patterns:

# poditive patients (%) % of isolatesin repository
West 117 (12) 78
Ontario 285 (22) 86
Quebec 55 (5) 42
East 103 (25) 39

The digtribution of genomovars seen in each region was aso presented and was digtinctly
different from region to region.



Genomovar typing on 475 B. cepacia-complex infected CF patients was aso presented:

Genomovar # patients (%)
I 1(0.2)

Il (B. multivorans) 48 (10.1)
11 379 (79.8)
IV (B. stabilis) 15(3.2)
V (B. viethamiensis) 7 (1.5)

B. fungorum 1(0.2)

B. gladiali 6 (1.3)
Pandoraea spp. 6 (1.3)

B. cepacia complex 5(1.1)
Not otherwise identified

A discussion of the utility and significance of genomovar typing with regard to prediction of
clinica syndromes ensued. It was noted that in the VVancouver experience, genomovar [11A
grains were the only ones associated with “ cepacia syndrome’. However, severa other clinica
scenarios were noted where “ cepacia syndrome’ was seen with infection with other genomovars.
The need for definitions of dlinical syndromes related to B. cepacia infection was discussed.
Strain typing usng RAPD-PCR and PFGE has identified severd patterns within Canada, with
the mgjority of ET 12 (strain type 2) isolates from Ontario. Increased mortdity with strain type 4
was also noted.

John Govan presented some data from the UK repository. The repository in Edinburgh has been
functioning unofficialy since 1980, but was funded last year. They have the advantage of having
collected longitudinal strains over 20 years. In addition, they have a number of epidemic clusters.
Recently they have focused on determining the genomovar satus of isolates, with the
collaboration of Peter Vandamme and Esh Mahenthirdingam. They currently receive
gpproximately 80 isolates per year.

Esh Mahenthiralingam presented data about the recA diversity of isolates. Current RFLP types
are based on recA primers with 2 RFLP typesin genomovar |, and one each in genomovar II, 1V,
V, VI, and VII. Genomovar 111 is more confusng with alllA cluster, allIB cluster, and a cluster
that looks like 111B, but is PCR negative, usng specific primers. Some novel clusters based on
recA have dso been identified. B. pyrrocinia cross reacts with genomovar | primers and RFLP
group K looks like genomovar |, but does not react with genomovar | primers. Other unique
RFLP patternsinclude H2, S, AP, and the U/T group (which now looks like genomovar VIII).

Peter Vandamme reviewed the taxonomy of B. cepacia-complex. Thefirg five genomovars were
identified between 1992 and 1997 and 4 of the five have now received species names.
Genomovar Il remains hard to identify based on biochemicd tests. All five of the origina
genomovars have been isolated from CF patients and from the environment. Some genomovar |1-
like organisms have recently been identified as genomovar VI which isnot yet named, snceit is
dill hard to distinguish from genomovar I1. Typing with recA has improved the ability to
differentiate genomovars |, 11 and 1V, but has defined some additiond heterogeneity.
Genomovars VIl (B. ambifaria) and VIII and B. pyrrocinia have also been identified from both



CF patients and the environment. He proposed that there are nine genomovars of B. cepacia-
complex (B. pyrrocinia as genomovar |X). The mgority of strains are now classfied within
these groupings.

April 7, 2001
B. cepacia and the environment
Keynote speaker: Jm Tiedje, “1s soil hometo B. cepacia?’

Do we have the proper identification of B. cepacia complex strains from the standpoint of the
microbia ecologig? Thisis both a practicd and a scientific issue. Practically, many microbia
ecologists use a very casud identification schemafor B. cepacia. Scientificaly, both genetic
studies and species descriptions need to be solidified to enable accurate identification.

Is there evidence that soil is a suitable home for B. cepacia? Is soil atrue habitat where the
organism can compete and grow? This would include the rhizosphere, detritus, moisture levels,
pH, and nutrients. Isit possble that B. cepacia isjust avigtor in soil ? Indicators of thiswould be
gpatid isolation or evidence of being awesk competitor. What is the extent of surviva of B.
cepacia in the soil?

Why are microbid ecologigsinterested in B. cepacia? Thisis an organism with sgnificant
metabolic diveraty incuding its subdrate divergty with its abilities to utilize more than 30
different substituted arometics and to produce oxygenase with strong cataytic capabilities, its
tolerance and ability to survive (much better than organisms such as E. coli), and its prevaence.
It is dso an organism with tremendous genomic pladticity, which can play an important rolein
adaptation. The niche it inhabitsiswide. Findly, it can be easly isolated from nature. Logicdly,
given the high soil microbid diversty, if B. cepacia isin soil, it should be found in every gram

of soil examined.

To examine the degree of endemism of B. cepacia, multiple examples of the same types of
ecosystems across the world were studied. Natura preserves with little contact with humans

were sought and soil was recovered from beneath the surface. The investigators were looking for
organisms that could metabolized 3-chlorobenzoate. They isolated organisms with minimal
passages and examined 16S RNA profiles. Two thirds of the organisms that metabolized 3-
chlorobenzoate were Burkholderia species, close rddivesof B. cepacia-complex. The organisms
were also examined by BOX-REP PCR and were not identical.

Modes of how to further examine B. cepacia in the environment were suggested, based on a
study of fluorescent Pseudomonads. In addition, severa action items were proposed:
1. Identify 10 strains whose sequences would help define B. cepacia from its neighbors and
help define differences between environmenta and pathogenic lines.
2. Can aBurkholderia genome team be identified to organized alarger scale effort for
understanding the functions, ecology, and evolution? Can a unique case be made for such
an effort?



3. What are the mgjor ecologicd, evolutionary and systematic questions that need to be
answered so that in 5 years unquestionabl e progress would be widely apparent?
Suzanne Miller presented an abstract entitled: “ Detection of the Burkholderia cepacia-complex

in soil from urban and suburban environments’

Carlos Gonzales presented an abstract entitled: “Isolation of soilborne Genomovar |, 111, and VI
Burkholderia cepacia and Iytic phages with intergenomovar host range’

Genomics

Esh Mahenthirdingam presented information on the sequencing of B. cepacia complex
genomovar |11 grain, J2315, by the Wellcome Trust. The primary effort on the sequencing has
not yet begun, but is expected to be in full swing with the mgority of work in July, August and
September of this year. The annotation should be complete by October 2002. The website for
information is. http://www.sanger.ac.uk/Project/B_cepacia

Tracey Hunt presented an abstract entitled: “ A signature tagged mutagenesis strategy in
Burkholderia cepacia to identify genesrequired for in vivo growth and surviva”

Lixia Liu presented an abstract entitled: “Identification of putative virulence genesin
Burkholderia cepacia-complex genomovar I11”

Méelissa Ashlock from the American CF Foundation presented information on the CFFTI
functiona genomic initiative incuding the production and subsidization of gene expresson

arays with Affymetrics. The god of thisinitiative is to facilitate the use of genomicsfor drug
discovery. A proposed model for B. cepacia, based on the work with P. aeruginosa, was
presented. Based on the P. aeruginosa sequencing project, GeneChips are being produced as a
tool for transcriptiond profiling. These include the 5,549 protein-coding sequences from PAOL,
18 tRNA genes, representatives of the rRNA cluster, and probes from 117 CF-associated genes
from strains other than PAOL. There are 13 probe pairs for each gene with each pair consisting
of a perfectly matched sequence and one with a single base mismatch. The probes are 25
nucleotides in length and were sdected for thelr uniqueness. The chips are currently being tested
in the laboratory of Dr. Steve Lory. Thisis aweb-based initiative with an gpplication processto
CFFTI. It includes the ahility to receive chips at a subsidized price of $150, the use of the
Informax/GenoMax software for data andysis and the possibility of “gene mining” from the
database. The requirement from the CFF is that researchers apply and are approved and that they
agree to provide data to the database a the CF nationa Bioinformatics at UNC within 6 months.
The gte for gpplications for access to GeneChips and the softwareis. http://cfgenomics.unc.edu.

Epidemiology and clinical microbiology

Susanna McColley presented a proposdl to eva uate the impact of managed care on microbiology
laboratory referrals. An outline of the study and a proposed survey form are in the abstracts.

Sylvia Campana presented an abstract entitled: “B. cepacia: isit an emerging pathogen only in
cydic fibrods patients?’



Cecilia Chaparro presented an abstract entitled: “ Extrapulmonary complications with B. cepacia
after lung transplantation”

Pathogenesis

Uma Sgjjan presented an abstract entitled: “ Cable/Adhesin positive Burkholderia cepacia adhere
to and invade squamous differentiated bronchid epithdid cdll cultures’

Tom Lessie presented an abstract entitled: “ Quorum sensing systems of Burkholderia ambifaria
BcF and B. multivorans 17616”

Ananda Chakrabarty presented an abstract entitled: “a -2 macroglobulin-stimulated secretion of
cytotoxic factors promoting phagocytic cdl gpoptosis by dlinicd isolates of Burkholderia
cepacia’

Paola Cescutti presented an abstract entitled: “ Structura investigation of exopolysaccharides
produced by different clinica isolates of Burkholderia cepacia”

Joanne Goldberg presented an abstract entitled: “Expression of O antigens from Burkholderia
cepacia serogroup O5 and Pseudomonas aer uginosa serogroup O17: evidence for horizontal
gene transfer?’

Barbara Conway presented an abstract entitled: “Quorum sensing signd production in the B.
cepacia complex”

Matt Lefebre presented an abstract entitled: “ Identification and mutagenesis of the oxidative
defense enzymesin adinicd isolate of Burkholderia cepacia’

April 8, 2001
Discussion group presentations

Susanna McColley presented a summary of the Group A discussion (Management, Infection
Control, Outcomes)

Firgt she reviewed and reiterated the recommendations from the 2000 meeting:
Assure CF patients world-wide have access to appropriate laboratory services and culture
techniques for B. cepacia.
Support consensus conferences on Infection Control in CF—the US CFF is planning such a
conference in May
Support the idea of nationd repositories, world-wide
|dentify appropriate resources to eva uate outcomes
Support the ongoing multicenter trid for antibiotic synergy testing



New recommendations from 2001:
Appropriate culture techniques of specimens from CF patients are essentid for appropriate
medica care—due diligence should ensue to see that thisis being accomplished
Assessment of patient outcomes, linking nationd registry to repository data (while protecting
patient confidentidity) is essentid
Identify mechanisms to increase the percentage of isolates sent to repogitories (financid,
physician/microbiologist education)
Improve patient education world-wide by providing facts on transmissihility, virulence and
risk reduction
There should be an opportunity for thisin the context of Infection Control policies
Written materids may be particularly helpful
A gquedtion that remainsis Should patients who “clear” B. cepacia be “de-isolated” and, if
0, when?
Perhaps an extra dgorithm should be used in the |aboratory
PCR diagnoss may dso be apart of this

Peter Vandamme presented a summary of the Group B discussion (Molecular epidemiology,
Microbiology, Taxonomy, Ecology)

He firgt discussed gaps, priorities and things to do
Taxonomy: we should continue to monitor the biodiversty of the organism
Epidemiology:
What is the true environmental source of infection?
For genomovar 1117
For genomovar 11?
Whét are nosocomia sources
Can animdls (food) be a source?
Why are there geographical differencesin patient distribution?
Ecology:
Can we quantitate the organism in soils?
Isit avigtor or a native organism?
Canit survive a the moisture and pH of soil?
Diagnoss
- Can we develop better tools for the identification of genomovar [l srains?
Can we improve the isolation and detection of organisms?
Isthere arole for enrichment?
Is the discrepancy between culture and PCR detection genuine or methodologica?
Minima standards are not possible for isolation
However, for identification we now have good biochemica tests (Henry, JCM, 2001),
16S RNA methods (LiPuma, JCM, 1999; Segonds, JCM, 1999; Mahenthiralingam, JCM,
2000), and RecA typing (Mahenthirdingam, JCM, 2000)
One cavest isthat genomovars V1, VII, VIII, and IX are rdatively new, so their reactions
and profiles are unpublished



With regard to the strain pand:
The core group of isolates needs to be extended to cover new genomovars and more
environmental drains
A second group of grains that are commonly used need to have unifying information
avallable, perhgps on the web. This should include specid lineages (ET-12, the RAPD group
grainsthat have been investigated in Canada, and the dominant US lineage). It would be
ided if this could include references and deposition of these strainsin a public collection.

With regard to the genome project and the challenges presented by Dr. Tiedje:
The group should identify up to 10 strains such that the whole genome comparison will give
ingght into:

Differences between pathogens and non-pathogens

The species concept

Burkholderia as ahuman, anima and plant pathogen
Opportunistic pathogens
Environmenta species
Aspects of biocontrol and bioremediation

. State of the art phenotypic, taxonomy data on al of the species

Suggested grainsinclude:

Becl (VII, IX)—very amilar, just use type strain as choice

1 (VI)

[11A]

B

A%

\Y

VIl

B. gladioli

[B. mallel]

[B. pseudomallei]

[B. fungorum (LB400)]

B. sp nov (root nodule)

Dr Tiedje suggested this would be a very reasonable pre-proposa for sequencing

John Govan presented a summary of the Group C discussion (Virulence, Pathogenesis, Animal
modds, Genomics)

The chdlenges as of the 2000 meeting in Bethesda:
To identify “virulent” grains
To identify “vaid’ screens and animd modds
To identify virulence determinants

The Niagara challenges included:
Aredl B. cepacia complex gtrains pathogensfor:
Humans?
Pants?
Animds?



Are they opportunistic pathogens?
What isther potentid for virulence?
Pogt transplant infection may differ from “lung” infection

Consensus that was reached by the group included:
Genomovar 111 is pathogenic (although not necessarily al srainsin the genomovar)
ET 12 is areasonable candidate in which to identify virulence factors
Other genomovars are less predictably virulent
Genomover |1 oftenis
But for other genomovars, there are so few patientsiit is difficult to determine
They can clearly chronicdly colonize and there is an occasiond blood isolate
Thereis not, however, enough data to say they are not pathogenic
Possible virulence factors include:
Colonization (cblA, 22kDa adhesin, BCESM)
LPS
Antibiotic resstance, including to defenans
Efflux pumps
Siderophores
Catalases
Heme binding proteins
Invasion
Combinations of the above, regulated by quorum sensng
There are many good modelsincluding animal and plant models and there was a consensus
that not al modes are good for evauating dl potentid virulence factors. Investigators need
to take into account the likely mechanism of pathogenesis and test in the most gppropriate
modd.
Current modds include;
Agar bead/intranasal/aerosol adminigtration
Rat/mouse/sheep
CF/CGD/neutropenia
Post-trangplant infections
Pant modes: bifunctional virulence factors
Bacteria host interaction must dso be considered:
ATPase/purinergic receptors
Hemolysins
Host nucleatide polymorphisms, such as the mannose binding lectin
Inflammation synergy and neutrophil priming (polymicrobid influence)

I nfection models and antibiotic resistance

John Moore presented an abstract entitled: “ Antibiotic resstance in Burkholderia cepacia at two
regiond cydtic fibrogs centersin Northern Irdland: an update’

Jane Burns presented an abstract entitled: “ Correlation between in vivo and in vitro modes of
invagon in the dinica setting of Burkholderia cepacia infections’



Chris Mohr presented an abstract entitled: “Role of type |11 secretion in the pathogenesis of
Burkholderia cepacia”

Special topics
Tom Coenye: “The IBCWG webdite: an interactive research tool 7’
Paul Whitby: “Development of an IBCWG list server”

Possible sites and dates for next year’ s meeting were discussed including San Antonio, Texas
and Prague, Czechodovakia and dates in early April. It was felt that the lead time needed for a
mesting in Europe would be too long to plan for 2002, but the possibility of a European meeting
in 2003 was entertained—severd additiona sites were suggested. Carlos Gonzaez had checked
into dates a the St. Anthony Hotel in San Antonio and either April 5-7 or 12-14, 2002 were
available. A decison was planned for the next two weeks.



