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2006: BCCM (Belgian Coordinated Collections of
Microorganisms) stimulation project on the elabiom@bf
culture collections of microorganisms that were yuwit

available in the current consortiua:collection of polar
cyanobacteria is being built.

Jun -

- -Away to preserve and further characterize
h strains isolated during projects

- But ‘New duties’ for Quality Assurance
purposes
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v’ Several isolation techniques, 17 culture media, 31  ncubation
temperatures

=» 59 strains from 23 lakes

e 34 strains at 22T
e 23 strains at 12T
e 2 strains at 5C

- Correlated to lower growth rates at low temperatures

v Morphological description >
» Oscillatoriales: 43 strains
» Nostocales: 15 strains
» Chroococcales: 1 strain

- In agreement with the dominance of Oscillatoriales in microbial mats

v 16S rRNA gene sequences (56 strains)
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Examples of Antarctic strains isolation & culture

v Several isolation techniques, 17 culture media, 3i  ncubation temperatures
=>» 59 strains from 23 lakes

e 34 strains at 22C
e 23 strains at 12C
e 2 strains at 5C

- Correlated to lower growth rates at low temperatures

v Morphological description =
» Oscillatoriales: 43 Straiis
» Nostocales: 15 strains
» Chroococcales: 1 strain

- In agreement with the dominance of Oscillatoriales in microbial mats

PV
-

v 16S rRNA gene sequences (56 strains)

- Molecular diversity > morphological diversity



Phormidium murrayi ANT.PENDANT.1
I’hurnndlulu murrayi UTCC475
hormidium murrayi ANT..
Phurnu(hum murrayi ANT.ACEVS5.2
Unculturcd bacterium CD29
Microcoleus steenstrupii JO1-MC 1
Trichodesmium NIBB 1067
Oscillatoria sancta PCC7515

PENDANT.2 165116

06,4 Leptolyngby a'ef fragilis ANT.RAUERS. 1

——————— DPscudanabacna sp. PCC7403

on: 9 OTUs are novel
y B &8 16STOS™"
3 X A3
§‘>Ex<}msxm§§essm ;)ws}sﬁe
Phrowrpvsiaiiosssy g>:~s«cé§a, 16STO3"
Phoxms
3 OTUs were alread
Leptolyn rb sp.
Pseudop! ornndlurn sp. ANT.PROGRESS2.2 = =
Pscudophormidium sp. ANT.LIIS2B.4
83|| Pseudophormidium sp. ANT.GENTNER2.2 168 TOIN
Pseudophormidium sp. ANT.GENTNER2.1
Pscudophormidium sp. ANT.PROGRESS2.3
Uncultured bacterium Tuil-3
Phormidium autumunale UTCC471
Leptolyngbya frigida ANT.LHS52B.3 16STO]"™
| Uncultured bacterium CIJ31
Leptolyngbya frigida ANT.REIDJ.1 1GSTOO"™ -
Leptolyngbya frigida ANT.LHG64B.1 =
Leptolyngbya frigida ANT.LHS3B.2 (?(‘
Leptolyngbya frigida ANT.LIIS. 1 16STO8"™ ;;m A2 A
Leptolyngbya frigida ANT.LLH52.3 > D LA e
Leptolyngbya frigida ANT.LIIS3B.1 St 168120
| L 1 eplolyngbya sp. SEVS-5-C6 o 4
Uncultured Antarctic cyanobacterium BGC-FrO19 % ™
Uncultured Antarctic cyanobacteriuim Ir132 . 5] L
7! Leptolyngbya antarctica ANT.FIRELIGHT.1 1657115 N 4 &
Cls Uncultured Antarctic cyanobacteriuimn FrO44 < ‘,0‘]‘]’?- SO ;”*’},( L 4
Uncultured Antarctic cyanobacterium Tr285 Unculinied baotorioam 740
i:e‘““'y“g"y“ frigida ANTLH7TOA, 16ST11™ 'G‘I__Petnlonen'nn sp. ANT.GENTNER2.8 168T23"
eptolyngbya frigida ANT.MANNING.1 Anab NIVA-CYA2G7-4
5 .Il‘lel’t“!y“g}’g‘:[;':gid“ ANTLHS22 16ST10™™ S A abatna Fos.aquac POCOA02
scillatoria sp. 3 237G
L26] 100 Leptolyngbya sp. VRUC13S O TR o non S e 5 Lo
Ieptolyngbya sp. CNP1-B3-C9 . Spirirestis rafaelensis SRS6 1687122
70 Uncultured Antarctic cyanobacterium Fr397 oleodesmium sp. ANT.LIIS2B.5
Uncultured Antarctic bactcrium LB3-46 Cvlimdrosnernram . POGTA1T
ILeptolyngbya antarctica AN T.WATTS V6.1 “ NY ‘I’PCC71 i SR
88l Leptolyngbya antarctica ANT.LIT18.2 l\ﬁsﬁof, e L Ssa50
Leptolyngbya antarctica ANT.WATTS.1 . o D O N,
Leptolyngbya antarctica ANT.GENTNER2.5 165113 y““‘t’fl’““ TippXx CPCC'921 5
Leptolyngbya antarctica ANT.LIT1S8.1 NoEton & “‘i{;}’gj{bég? Al24
Leptolyngbya antarctica ANT.LHG7.1 Ng:t‘:,; 2y ANT.LH36.1
Leptolyngbya antarctica ANT.FRYXELL.1 74| Nostac SB ANTLII341
Leptolyngbya antarctica ANT.GENTNER2.3 Nostoc s, ANT.LHG1.1 JESTI6
@Ptolyngbya sp. PCC9207 Nostoe sp. ANT.GEN'E
yuechococcus sp. PCC7002 8 Nostoe sp. ANT.LHSZ2
OSC‘H“““.‘“ rosca ME220O Nostoc sp. Peltigera pruinosa cyanobiont 14
. Mieraoystissp. 20797, Nostoc sp. Pelti s | pruinosa cyanobiont 18
erismopedia glauca B1448-1 Nlostoe sp. SB.1
Syncchocystis sp. PCCG6803 INioatess 5, 1 A
Stanieria cyanosphaera PCC7437 Nostoo ‘Slp' 1PCC9709
| Cyanathooesp. ATCCR1 142 S Nostoc conmnune Y 12687 LeSTis
Chondrocystis sp. ANT.LH59B.1 168124 Nottoc sp ANT-PROG RESS2.1
Geitlerinema sp. PCC9452 Nostoc sp. ANT.LIIS2B.8
Dactylacvocopsis saling PCCE305 Nostoc commune ABO94352
Spiral Sy 1‘;“‘125056531’1- FEC7S 79 Phormidium sp. NIVA-CYA202
{jr D o e U 16 Unicultured cyanobacteriom ikuite wm.cls
Myxosarcina sp. PCC7312

Oscillatoria sp. Ant-Salt
) Oscillatoria sp. Ant-G17 168117
Phormidium pscudopristleyi ANT.ACEVS.3
Phormidium sp. Ant-Brack-3
Oscillatoria pristleyi UTCC476
Prochlorococcus marinus I’CC95 11
Synechococcus sp.
Cyanobiu gracile PCC6307
Synechococcus sp. PCC6301
Prochlorothrix hollandica AF132792
Leptolyngbya antarctica ANT.ACEV6.1
T.eptolyngbya antarctica ANT.ACE.1
Oscillatoria sp. Ant-SOS 1658114
Leptolyngbya sp. CNP1-Z1-C2
I.cptolynghya sp. PCC7104
Ieptolyngbya sp. PCC7375

Leptolyngbya cf. fragilis ANT.LLH52.1 .
Uncultured Antarctic cyanobacterium FBP256 g ord
Plectonema sp. I'3
Pseudophormidium sp. ANT.PENDANT.3 168102
Phormidium pristleyi ANT.ACEVS.1 16STOG"™
LPP-group MBIC 10597
Synechococcus sp. PCC7335
LIP-group cyanobacterium QSSC8cya
Uncultured cyanobacterium TAT-B22
Phormidium pristleyi ANT.PROGRESS2.6
Uncultured Auntarctic bacteriuim LIR3-1 e
Phormidium pristleyi ANT.PROGRESS2.5 165104
Uncultured Auntarctic cyanobacteriuun BGC-TI'r054

Glocobacter violaccus PCC7421

Hscherichia coli Z.83204

Potential endemicity 4/7——

Taton et al. 2006 J. Phycology




2. Microbial mats and water in Arctic
lakes

R 27 strains isolated at Laval

Umversﬁy
T




- 20 strains isolated at the Winogradsky Institu
RAS




Tests for viability, purity and authenticity:




S07 Phormidium priestleyi ANT.L52 .4

AY493579 Ph. pristleyi ANT.LH52.6 S2¢
88, AY493580 Ph. pristleyi ANT.GENTNER?2 .4

m S58 Phormidium priestleyi ANT.LMA.2

S49 Phormidium priestleyi ANT.L66.1]

S44 Leptolyngbya frigida ANT.LJA.1
S22 Phormidium priestleyi ANT.L61.2
S79 Lac al'eau clairé

S72 Phormidium bonher
AY493583 Pseudoph. ANT.PROGRESS2.2 S
S30 Pseudoph.sp.- Schi. sp. ANT.L52B 4
S10 Pseudoph. sp.- Sch.sp. ANT.LPR
S12 Pseudoph. sp.- Sch. sp. ANT.LG2
AY493615 Pseudoph. ANT.GENTNER2.1 S1
S29 Leptolyngbya frigida ANT.L52B.3
S25 Leptolyngbya frigida ANT.L70J.
S55 Leptolyngbya frigida ANT.L64B.1
S18 Leptolyngbya frigida ANT.L53B.2
S14 Leptolyngbya frigida ANT.L8.1
0, S06 Leptolyngbya frigida ANT.L52.3
S01 Leptolyngbya frigida ANT.L53B.1
S25 Leptolyngbya frigida ANT.L70.
99| S20 Leptolyngbya frigida ANT.LMA.1
S05 Leptolyngbya frigida ANT.L52.2
S17 Leptolyngbya antarctica ANT.L67.
100 S32 Leptolyngbya antarctica ANT.LG2.5
S31 Leptolyngbya antarctica ANT.L18.
S43 Leptolyngbya antarctica ANT.LWAVG.
S36 Leptolyngbya antarctica ANT.LWA.
S42 Leptolyngbya antarctica ANT.LFR.
S13 Leptolyngbya antarctica ANT.LG2.
S37 Leptolyngbya antarctica ANT.L18.2
AY493590 L. antarctica ANT.FIRELIGHT.1
. sS40 Phormldlum murrayl ANT.LACV5.2

AY493598 Ph. murrayi ANT. PENDANT.2 S48

AY493624 Petalonema ANT.GENTNERZ.B =
B074502 Anabaena variabilis IAM M-204
S80 Anabaena Nouvelle Zeland
S59 Nostoc sp. ANT.L52B.
S08 Nostoc sp. ANT.LPR.
S02 Nostoc sp. ANT.L52B.
S56 Nostoc sp. ANT.L52B.
AY493595 Nostoc sp. ANT.GENTNER2.6 S
- S50 Nostoc sp. ANT.L34.
S33 Nostoc sp. ANT.L36.
S15 Nostoc sp. ANT.L61 .

100p/S85 CASES 29 09 2002 station 4

AY151240 Synechococcus sp. MW 72C
100 m S65 lle Bylo 18

S69 Lac al'eau clairé
100 S 68 Kuujjuarapik
S64 Toolik Lakel
79 S75 Toolik lake

AJ580007 Limnothrix redekei CCAP1443/
S$63 Mc Murdo Ice shel
S 78 Kuujjuarapik

01859 E. col




[T5-Type 08

.
-

Prill

ENT. L1
ENT. L1
Fri
Fri
5 =]
P
Pl
Pri
Prca

FrlZT
FrEd

o
f
f
-

0

rfeefadal el n
CoSOCnSC

LR rr—ﬁdﬁﬁ

e
el
e

_r—r_r—r—r—r—r—r_r—r—
5 200 I 1D g 15 103 I
RS I Y O Y Y Y
[Epefepcgepcgegefcgiy

B BB
e i i i
LT i, i€ i

r
2

- [EEELCEERcfepiyipiyi) -,

2ED

O

L
wafafal
L

[pegegigipigigipige
[HHHBHHEHBE BN

GAT
GAT
GAT
ART

pE
A
A
A
A
3?

oo
oo
Sa
R
Tr
Tr
TT

=

—

=

)

=

=

—

=

=

—

=

=

—

=
424

120
o
e

;
%

ARGEFRGACCIACCCCCTCTACH
ARGEFRGACCIACCOLCTCTACG
ARGGEFRGACCIACCOOCTCTACH
ARGEFRGACCIACCOLCTCTACH

ARGGEFRGACCIACCCGCTCTACA
=
=
=
=

120
o
ST

-
TG
-
-

.CTRCHA

AAGEERGACCIACCCGOTCTACE

5T
ET
5T
ET
5&T

rsTC
BT

L]
|
L1
F
- ]
=
=

4 sequences of 2 Prydz Bay lakes and 6 sequermced fike Fryxell
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515 Nostoc ANT.LH61.1
533 Nostoc ANT.LH36.1
S50 Nostoc ANT.LH34 .1
AY 493596 Coleodesmium sp. ANI .LH5ZB.
AY493624 Petalonema ANT.GENTNER2.8 S60
100+ AB07 4502 Anabaenavariabilis IAM M-204
S80 AnabaenaNouvelle Zelande
97, S59 Nostoc sp. ANT.L52B.8
1 's08 Nostoc sp. ANT.LPR.1
S02 Nostocsp. ANT.L52B.1
100l "s56 Nosto
Y 95 Nostoc sp. ANT.
75 S50 Nostoc sp. ANT.L34.1
{ S 33 Nostoc sp. ANT.L36.1

100] S47 L. antarctica ANT.LACV6.1




.534 Phormidi. murra. ANT.PENDA.
.5340 Phormidi. murra. ANT ACEWV5.2

53/ Lepllynguya antarciCaAnN| L1s..
AY493590 L.anta .

70 Phormidium murrayl ANT LACV5S.
4 Phormidium murrayi ANT LPE.1
AY493598
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Leptolyng.
Leptolyng.
Leptolyng.
Leptolyng.
Leptolyng.
Leptolyng.

70, S06 Leptolyngbya frigida ANT .L52.3
1's01 Leptolyng byafrigida ANT.L53B.1
100 S 25 Leptolyngbya frigida ANT.L70.1

SZO Leptolyngbya frigida ANT.LMA.1
S05 Leptolyngbya frlgldaANT L52 2

antarct. ANT.LH18.2
antarct. ANT. WATTSV6.
antarct. ANT.LH18.1
antarct. ANT.GENTNE.
antarct. ANT.WATTS 1
antarct. ANT.LH67.1

32 Leptolyng bya antarctlca ANT.LGZ®
S31 Leptolyngbya antarctica ANT.L18.1
S43 Leptolyng byaantarctica ANT.LWAV6.1
S 36 Leptolyng byaantarctica ANT.LW A.1
S42 Leptolyngbyaantarctica ANT.LFR.1

813 Leptolyng byaantarctica ANT.LG2.

eptolyngbya antarctica AD .

AY493590 L.ants
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Integrated Approach

Relevant Microbial
Medical Target Extract
Need & Assay L Bank

S

Initial Profiling




1 liter culture of 51 antarctic
cyanobacterial strains and
extract preparation

,,_ -
L
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Microbial activity profile of 426
extracts from 48 strains & sglection
d  ofsfo hits for further

8 characterization.

n
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*Slow-growing (biomass productivity <60 mgtid1)
«Optimal growth at 20-22°C

% "17- . Inabllity _to adap_t to hlgh Ilght mte_nsﬂy
| I V& and to air bubbling cultivation limite
their biomass productivity more than
temperature, as they were almost all
psychrotolerant, rather than

psychrophilic

Biondi et al. 2008 J. Appl. Microbiol.



For 48 isolates, enough biomass produced for
screenings.

126 chemically diverse extracts (ethyl acetate or
methanol from biomass or thawing water) screened
by a combination of HT




Antimicrobial assays:




Cytotoxicity to HelLa cells:




17 cyanos produced antimicrobial activities (35%)
25 were cytotoxic (50%)

29 % versus S.aureus
20% versus C.neoformans
27% versus A.fumigatus

No activities against £.coli and C.albicans

Bioactivities were not in coincidence with the phylogenetic
relationship, but rather specific to certain strains
i.e
Identical strains (rRNA) isolated from the same lakes or from
different lakes may produce different patterns of bioactivity




Hits selected, tested in endpoint and fractionated by LBABIS

16rRNA Morphotype | Identification | Hits Activity on | Activity on | Activity on Cytotoxicity
OTU Saureus Afumigatus | C.neoformans
16STO3 New| OS-II Phormidium | ANT. 0 512 1024 0
pristleyi LH52.4
16STO3 New| OS-II Phormidium | ANT. 8 512 512 160
pristleyi LH52.6
16STO1 New| OS-I Pseudophor- | ANT. 64 0 512 640
2.2
16ST13Ant | OS-V Leptolyngbya | ANT. 64 0 0 640
antarctica GENTNER
2.3
16ST19 NO-I Nostoc sp. ANT. 8 0 0 0
LH34.1

Microbiological activity: the highest dilution whanhibits 80%of the pathogen growth

Cytotoxicity: the highest dilution which inhibit®% of HelLa cell thymidine uptake
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Cyanobacteria = Promising microbial group but
somewhat difficult to cultivate

metabolites
from
cyanobacteria

72"5*
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Table 1. {contined)

A M. Burja er ol / Tesrahedron 37 (200] ) $347-9377

Order Compounds Activitics

Chmoococcales (11) 36 Eneyme inhihitor, cytotoxic, cell-differentiation, tumor promater, endotoxic,
hepatotoxic {6)

Plewrocapsales (1) 2 Antifungal, no activity {ZIJ

Okcillatoriales {15) 197 Antialgal, anticancer, anti-HIV, antifeedant, antifungal, anti-inflammatary,
antimicrobial, antimitatic, ﬂ.ll:ll:l‘n]l&:l’ﬂl‘-‘:, antiviral, brine slllmp lowicity, ::}tutn:lc
cytoskeleon dismuption, herbicidal hepatotonin, icthyotoic, immunosuppressive,
molluscidal, newrotoic, no activity, PEDu hinding, tumor promaoter, protein kinase
activator, skin irmitant, sunscreen pigment, toxin (26)

Nostocales (41) 126 Anticancer, antifungal, antimalarial, anti- HIV, cardioactive, hepatotoxic, antimicrobial,
antimitatic, anti-inflammatory, antivirl, eytoloxic, enzyme inhibitor, toxin, newmtoxin,
pigment, no activity (146)

Stigonematales (6) 16 Antifungal, amtibiotic, anticancer, atimitotic, cytotoxic, herbicidal, no activity (T)

Biological activities of 424

compounds from marine

cyanobacteria (2001)
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- Renewed interest fdnotechnological exploitatioof
cyanobacteria, with a steadily increasing number of
cyanobacteria found to produce a variety of nowel
biologically active compounds

- Current discussion at ATCM level concerning the
exploitation of Antarctic genetic ressources an ldas
fits with the Antarctic Treaty and the Madrid Probd




Thanks for your attention !
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B New Belgian Antarctic
Station in Dronning

Maud Land !




