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Two main roles

1. Conservation ‘ex-situ’” of microbial biodiversity, that
sometimes might be under threat in its original biotope

— Fundamental research on taxonomy, classification,
biogeography, characterization s.l.

2. Possible applications of the preserved microbial biodiversity

— Applied research on production of molecules of interest
in biotechnology, pharmaceuticals, cosmetics, energy
production....

— Paid services to industry (identifications, caracterizations,
analyses, ...).



r BCCM

“Biological resource centres are an essential part of the
infrastructure underpinning life sciences and biotechnology. They
consist of service providers and repositories of the living cells,
genomes of organism, and information relating to heredity and the
functions of biological systems™

OECD report : Biological Resource Centres:
Underpinning the Future of Life Sciences and
Biotechnology (2001)

— 2007: OECD Best Practice Guidelines for Biological Resource Centres
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r BCCM

Microbial culture collections: ‘living archives’ that ensure long-term
access to the strains (also called ‘biological resources’) and their metadata
in @ FAIR manner.

Findable : most have a searchable catalogue on Internet and the strain identifier is
unique

Accessible: most strains can be purchased for a nominal fee and the metadata is given
in the catalogue. The price does not cover the real costs as the culture collections are
generally subsidized by public authorities

Interoperable: the strains can be further cultivated and used, and the metadata is
provided in formats allowing integration, comparison, analysis

Reusable: with suitable care, the strains can be kept in culture and used multiple
times, as the metadata .
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Since 2006

From in-house research collection

$

To public collection
research-based
providing services
open for legitimate users
operating within a legal framework
integrated into the Belgian Coordinated Cultures of Microorganisms (BCCM)
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The BCCM Consortium

7 decentralised culture collections, coordinated by a
Central team at the Belgian Science Policy Office

https://bccm.belspo.be/
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BELGIAN
CO-ORDINATED
COLLECTIONS OF
MICRO-ORGANISMS

- > 400 unicyanobacterial strains, of which 140 of Antarctic origin

BCCM/ULC public collection of cyanobacteria

- Maintenance as living cultures, with a cryopreserved back-up

-ISO 9001 certification for deposit and distribution ser
possibility of safe deposit!

- Geographic focus : cyanobacteria from
the Polar Regions

-Taxonomic focus : obtain representatives of mos
abundant orders (Chroococcales,
Chroococcidiopsidales, Nostocales, Oscillatoriales,
Pleurocapsales, and Synechococcales)

- Paid services like trainings, identifications,bioinformatic analyses, etc _‘\—



r BCCM

Large diversity of Antarctic strains in the BCCM/ULC collection

129 strains — 40 OTUs (99% 16S rRNA similarity)

Example of this diversity: Plectolyngbya hodgsonii



Filamentous genera: 18 Antarctic and 1 Arctic strain
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Polar Biol {2011) 34:181-191
DOI 10.1007/s00300-010-0868-y

ORIGINAL PAPER Potentially endemic species, only found
in Antarctica (Pridz Bay, Schirmacher

Plectolyngbya hodgsonii: a novel filamentous cyanobacterium Oasis and Mc Murdo Dry VaIIeys)
from Antarctic lakes

A. Taton + A. Wilmotte + J. Smarda -
J. Elster * J. Komarek

Polar Biol (2011) 34:181-191 187

4-5 = two different populations
from Monolith Lake, James
Ross Is (a detail of
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r BCCM

- small pieces of natural samples are sufficient to isolate a large number of
strains,

- access to microbial biodiversity without the environmental costs of field trips
and cumulative impact of sample collections, especially when the latter are
impossible....

Moreover...



Culture collections are important because
« we publish and then, we move labs, we change jobs, .....

or .... we perish »

Therefore, important biological material and related
iInformation might be lost forever.

Hi Annick,

Unfortunately I don't have them either in the move to “h about
five years ago I think they did not move over.

Sorry about that...
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Session 26: Genomic insights into past and present Antarctic Biodiversity (Usnea)
11:50- 12.00 Valentina Savaglia: Life on the edge: resistance mechanisms to
desiccation and re-wetting of two Antarctic Nostoc sp. strains from freshwater and

terrestrial habitats

2 examples of our genomic research



Filamentous genera: 18 Antarctic and 1 Arctic strain
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Phormidesmis priestleyi BCCM/ULCOOQO7: first genome seguence
of Antarctic cyanobacterial strain

AMIEICAH Ta vy
LIk 1
|‘. SOCIETY FOR JEnem
WMICRONOLOGY

Draft Genome Sequence of the Axenic
Strain Phormidesmis priestleyi ULC007, a
Cyanobacterium lsolated from Lake
Bruehwiler (Larsemann Hills, Antarctica)

Yannick Lara* Banoit Duriew,® Luc Comat,be Olbvar Verlaing,* Rosmans Rppla,
lgor 5. Pass),® Agnieszka Misztak,= Barmard Joris,® Emmanuslla J. kywaur,
Dianiz Bsuraln® Arnick Wilmotis®*®

Total length : 5 684 389 bp

Annotation:
5,604 PEGs (protein encoding
genes) of which 4,785 PEGs

already known

Subsystem counts
— N w
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Amino Acids and Derivatives

nthesis of galactoglycans and related lipopolysacharides

Cell Division

Cell Wall and Capsule

Cofactors, Vitamins, Prosthetic Groups, Pigments
Cytochrome biogenesis

DNA Metabolism

Dormancy and Sporulation

Fatty Acids, Lipids, and Isoprenoids

Membrane Transport

Metabolism of Aromatic Compounds

Motility and Chemotaxis

Nitrogen Metabolism

Nucleosides and Nucleotides

Phages, Prophages, Transposable elements, Plasmids
Phosphate and phosphorus metablism
Photosynthesis

Protein Metabolism
Regulation and Cell signaling
Respiration

RNA Metabolism

Stress Response

Sulfur Metabolism .

Virulence

RAST: Rapid Annotations using
Subsystems Technology

Aziz et al., BMC Genomics, 2008

Number of ULCOO7 genes
in each subsystem



2 Antarctic and 1 Brazilian strains of the genus Laspinema

Genome sequencing with MiSeq (lllumina) + Minion (Nanopore)
ULC096: 7,1 bp

ULC102: 7,2 bp
ULC722: 8,1 bp



GEN-ERA

Genome- Genome-
downloader assembly

Genome Genome
downloading + assembly from short
Dereplication and long reads
+
Metagenomic binning

GENOMIC ERA (GENERA)

13 OMICs one command Nextflow workflows

14 Singularity containers
> 6000 lines of codes

@ BCCM * IHEM @ BCCM - ULC

b sciensano &k\ll\:EerGSIE
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GenContams

Annotation

Genome P
quality annotation
assessment (prokaryotes

and eukaryotes)

ANI
matrices
+
Heatmap

® BCCM - ITM

GTDB
indentification

Functional
analysis
+
Metabolic
modelling

Orthology

Orthology
inference
+
Core genes
+
Specific genes

Average
Nucleotide
Identity

Metabolic

Reverse
translate

MSA reverse
translate

phylogeny

Supplemental
Scripts

MSA
orthologous

enrichment enrichment

Phylogenomic
ML analysis

+
Bootstrap/Jackknife

Single

Single gene ML

phylogeny Analysis

SSU rANA
constrained
phylogeny

https://github.com/Lcornet/GENERA

Languages

Nextflow 58.7%

® R41% @ Perl2.3%

workflows for genome sequencing

@ Python 33.3%
Shell 1.6%



2 Antarctic and 1 Brazilian strains of the genus Laspinema

Genome sequencing with MiSeq (lllumina) + Minion (Nanopore)

Tree scale: 0.1 F———i
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Gloeobacter kilaueensis GCF 000484535.1
Gloeobacter morelensis GCF 021018745.1
Gloeobacter violaceus GCF 000011385.1
Oscillatoria nigro-viridis PCC7112 GCF 000317475.1
— Lyngbya aestuarii BLJ GCF 000478195.2

Lake Fryxell, MMDV
Pancreas pond, MMIS

L Lyngbya sp. PCC8106 GCF 000169095.1

100
ﬂ Okeania sp.

Oscillatoriaceae SKYG93 GCA 025054815.1

Oscillatoria sp. PCC10802 GCF 000332335.1
Oscillatoria sp. SIO1A7 GCA 010672965.1
Komonema sp. M33_DOE_052 GCA 015296065.1
Laspinema sp. ULC722 Mb3 270
Laspinema sp. HE19RPO GCF 024220515.1

Laspinema sp. PCC6604 GCF 000317105.1

Laspinema sp. D2c GCA 025370875.1

Laspinema sp. D2a GCA 025370845.1

Laspinema sp. D2b GCA 025370835.1

93

Laspinema sp. FRX01 GCF 017313335.1
Laspinema sp. ULC096 Mb2 115

190 |_aspinema sp. ULC102 Mb1

Brack Pond, MMIS
A

ULC096: 7,1 bp
ULC102: 7,2 bp
ULC722: 8,1 bp

Maximum likelihood phylogeny
of the Laspinema genus

Color bars: number of specific genes
Antarctic strains



The three Antarctic Laspinema strains belong to one species
and are distinct to the other strains

3 Antarctic strains

GENOMES

fastANI

375.1 =

8

GENOMES

ANI

87
4
2

89

84

80

ANI: Average Nucleotide
Identity between
genomes



Search for gene clusters encoding secondary metabolites

Number of Clusters

GCF_000332335.1 -

GCA_010672965.1 ~

N
B
B
.
- n
N
N
1 B
]

ULCy22 Mb3 =

CF_000317105.1 ~

GCA_0152960651 =
GCF_024220515.1 ~

G

Genome

GCA_025370875.1 =

GCA_ 0253708451 ~

. arylpolyene

betalactone

. cyanobactin

B NRPS-iike

NRPS-T1PKS

. others

RiPPs-lanthipeptide
. RiPPs-lassopeptide

RiPPs—microviridin

RiPPs-others
RiPPs—proteusin
HRRE-containing

ULCo96_Mb2 ™
ULC102_Mb1

siderophore

GCF_ 0173133351

terpene

Antarctic strains

(AntiSMASH)

— Antarctic Laspinema
strains seem to have less
potential for synthesis of
secondary metabolites



Thanks for your attention!
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Post-doctoral fellowship on Cyanobacterial research in Polar
biotopes (University of Liege)

Dr Annick Wilmotte (awilmotte@uliege.be
A meeting during the SCAR2024 OSC is possible
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