Noveé rody cyanobakterii
(po roce 2001)




Premises

1) Taxonomic classification is a method for
registration of world organismal diversity in
dependence of evolutionary (genetic) and
ecological relations, and phenotypic variation.

2) All new knowledge is necessary to use for the
correction of the system; thus, the
classification must be continually changed,
corrected and re-evaluated.

3) The present system of cyanobacteria (2008)
must be modified according to combined
markers, in which the molecular data (as a
genetic basis) should be corelated with
ultrastructural, phenotypic and ecological data.



Priblizné od roku 2000 dochazi k reorganizaci klasifikace cyanobakterii.

Pro revizi systému ma nejvétsi vyznam aplikace molekularnich (genetickych
metod.

Ukazalo se, ze toto zavedeni molekularnich kritérii vede k presnéjsi definici
genetickych jednotek (clusteru); v praxi to znamena zmnoZzeni jednotlivych
taxonu, zejména na urovni rodu.

Zakladnim pozadavkem pro revizi novych rodu je tzv. kombinovany
(polyfazicky) pristup, tj. s pouzitim genetickych kritérii jako zakladu (%
similarity na zakladé 16S rRNA sekvenace, pripadné sekvenace dalSich
genu) a obligatorni aplikaci morfologickych, ekologickych a biochemickych
dat.

Pro definici novych rodu z bakteriologického hlediska by mélo byt
uplatiovano jako jedno ze zakladnich kritérii % similarity jednotlivych
clusteru vyplyvajicich ze sekvenace.

U nové stanovenych rodt molekularnimi metodami je rovnéz pozadavek
autapomorfniho cytomorfologického znaku (pfipadné autapomorfni
kombinace znaku).

U popisu novych rodu by méla byt dodrzovana pravidla jak botanickych tak
bakteriologickych nomenklatorickych predpisu.



Koncem 20. stoleti byla provedena rozsahla revize na zaklade
morfologickych znaku a oproti tradicnimu Geitlerovskému systému
popsana a revidovana cela fada druhu.

Kokalni druhy: Asterocapsa Chu 1952, Bacularia Borzi 1905,
Chamaecalyx Komarek et Anagnostidis 1986, Coelomoron Buell 1938,
Cyanokybus Schiller 1956, Gloeocapsopsis Geitler ex Komarek 1993,
Mantellum Dangeard 1941, Pannus Hickel 1991, Rhabdogloea
Schroeder 1917, Stanieria Komarek et Anagnodtidis 1986, Xenotholos
Gold-Morgan et al. 1994.

Oscillatorialni druhy: Arthrospira Stizenberger etx Gomont 1892,
Blennothrix Kutzing ex Anagnostids et Komarek 1988, Geitlerinema
Anagnostidis 1989, Komvophoron Anagnostids et Komarek 1988,
Leptolyngbya Anagnostids et Komarek 1988, Planktothrix Anagnostids
et Komarek 1988, Symplocastrum (Gomont) Kirchner ex Engler et
Prantl 1898, Tychonema Anagnostids et Komarek 1988.

Tyto rody, pokud byly ovérovany molekularnimi metodami byly vesmeés
potvrzeny.




V moderni taxonomické praxi se uplatnuji v principu tfi metodické pristupy:

a) Popis na zakladé morfologickych znaku, tj. tradi¢ni pfistup. Takto
stanovené jednotky by se méely ovSem morfologicky zretelné liSit od
rodu potvrzenych molekularni analyzou.

b) Stanoveni rodu Cisté na molekularnim zakladé. (Vétsina téchto rodu
neni validne popsana — nejsou splnéna kritéria nomenklatorickych
kodu.)

c) Pouziti ruzné formy kombinovaného pfistupu s molekularnim
zakladem.



a) Rody popsané na morfologickém
zakladeé (9)

Phormidiochaete Komarek in Anagnostidis 2001
Trichocoleus Anagnostidis 2001
Cyanocomperia Hindak 2002
Planctocyanocapsa Hindak 2002
Sphaerocavum Azevedo & Sant'‘Anna 2003
Cyanocatenula Joosten 2006

Macrospermum Komarek 2008

Ophiothrix Sant'Anna et al. (in press)
Streptostemon Sant’/Anna et al. (in press)



b) Rody popsané pouze na zaklade
molekularnich analyz (4)

* (Erythrosphaera Waterbury et al. 1988) =
Crocosphaera Zehr et al. 2001; sec.
Copeland et al. 2004, 2005

» Halospirulina Nubel et al. 2001
 Thermosynechococcus Katoh et al. 2001
» Acaryochloris Miyashita et al. 2003



c) Rody popsané s kombinovanym
pristupem (17)

Halomicronema Abed et al. 2002
Planktothricoides Suda & Watanabe 2002
Spirirestis Flechtner & Johansen 2002
Chroogloeocystis |. Brown et al. 2005
Cuspidothrix Rajaniemi et al. 2005

Rexia Casamatta et al. 2006

Brasilonema Fiore et al. 2007

Mojavia Rehakova & Johansen 2007

Halothece (Garcia-Pichel et al. 1998) Margheri
et al. 2008



v tisku:
e Coleofasciculus Johansen et al. 2009

* Dolichospermum Wacklin et al. 2009

* Geminocystis Korelusova et al. 2009
 Phormidesmis Turicchia et al. 2009

» Plectolyngbya Taton et al. 2009

« Sphaerospermum Zapomelova et al. 2009

V rukopisu:
» Pteridoanabaena (Hrouzek et al.)

* Chakia (Komarkova & Komarek)



* heteropolarni trichomy

Phormidiochaete - absence heterocytt

Komarek in Anagnostidis 2001 * kerickovité kolonie (nepravé vétveni)
* izodiametrické bunky

Homoeothrix « filamentous cyanobacteria
(traditional concept) * heterocytes -
Type species: * heteropolar filaments (narrowed ends)
* sheaths present
H. juliana * reproduction by hormogonia

width of filaments =
5-18 pm

P. balearica T

width of filaments =
(3)5-15(20) pm

width of filaments =
1-3(5-7) pm

H. juliana T T. bornetii T

P, nordstedtii T. mucicola

P. fusca

H. santolii

H. varians
H. rivularis
H. janthina
H. stagnalis
H. subtilis

| H. batrachospermorum
H. gloeophila
H. articulata
H. simplex
H. violacea
H.gracilis

H. margalefii
H. crustacea
H. poljanskii

H. endophytica
H. rubra
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Homoeothrix (sensu stricto) | Phormidiochaete — | Tapinothrix
(Thuret ex B. & Fl.) Kirchner 1898 | Komarek in Anagnostidis 2001 Sauvageau 1892
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* fylogeneticka pozice

*rozmeéry a s

truktura bunék
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Cyanocomperia Planctocyanocapsa
Hindak 2002 Hindak 2002

Cyanocomperia
africana

Planctocyanocapsa stagnalis

* tvar a déleni bunék . Zivotni forma

+ aerotopy v bunkach

 zabarvené slizové obaly kolem bunék

+ déleni bunék v jedné roviné




Sphaerocavum
Azevedo et Sant’Anna 2003

Sphaerocavum brasiliense

* bunky s plynovymi méchyirky
* ploché, zprohybané kolonie
 déleni bunék ve dvou rovinach

Sphaerocavum
leloupii




Microcystis dimorpha Joosten 2006

Rozdil od Pannus: pfitomnost
aerotopu v bunkach

Rozdil od Microcystis: déleni bunék ve
dvou rovinach (ploché kolonie)




Cyanocatenula
Joosten 2006
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Cyanocatenula
calyptrata

* kratké pseudofilamenty
« terminalni zelezité konkrece ve formé ¢epicek

* déleni bunék v jedné roviné




Macrospermum
Komarek 2008

ANABAENA incl. subg. DOLICHOSPERMUM
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» struktura symetrickych viaken
* pozice a pocet heterocytt

* pozice a tvar akinet
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M. unisporum

M. fuellebornii

Macrospermum volzii

M. mysorense
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» heteropolarni trichomy s heterocyty

Ophio thrix « solitarni plaziva vlakna
* kratké bunky

H .
Sant’Anna et al. (in press)  koleodesmioidni nepravé vétveni

* vyskyt: aericky, epifytné tropické pralesy

a
.......... 2 4
a
. ' c
Ophiothrix 3 Ophiothrix
— epidendron b epibryos
release b e L
— f hormogonia
Tof hormogonia
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Ophiothrix
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S tre p to s te m O n * heteropolarni trichomy s bazalnimi heterocyty

Sant’Anna et al. (in press)

* husté fascikulatni kolonie
» absence nepravého vétveni

« aericky vyskyt v tropickych pralesich

Streptostemon capitatum |

(+ S. lutescens)



Crocosphaera :
Zehr et al. 2001

» z obrazku (pozice thylakoidt) vyplyva

bez morfologického a cytologického popisu

pfibuznost s rody Chroococcus, Geminocystis

o Cymobacogyal WHO!

Back

Biology

Crocosphaera

— i1 R | Crocosphaera is a diazotropic marine cyanobacterium that has been isolated
W‘ﬁ‘ . | from the both the tropical Atlantic and Pacific Oceans. Recent work has
. | shown that unicellular nitrogen fixers (like Crocosphaera), that fix N2 during

| the night, are significantly contribuing to "new" nitrogen to the tropical oceans.

® }We have been informed that the Department of Energy/Joint Genome
| Institute (DOE/JGI) are going the sequence the entire genome of
| Crocosphaera sp. WH8501.

. —— L B |
Crocosphaera | There are many projects onging in the lab studying the characteristics and

physiology of this important marine nitrogen fixer.

Crocosphaera watsonii

Syn.: Erytrhrosphaera marina Waterbury
et al. 1988

Priblizné 6 ekofyziologickych praci

TAXON Info for TaxID 263510

About CMB
Home Page

P
Peon

Scientific Name: Crocosphaera

. Taxon ID: 263510
Services
SYSTERS

Taxonomic rank: genus

Other names:
Links Synonym: Erythrosphaera Waterbury et al. 1988; Crocosphaera; Erythrosphaera

Genetic code: table no. 11 (Bacterial and Plant Plastid)

AR = FFLLSSSSYY**CC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGC
SEArt = ———M——————————————-] M= ————— === MMMM-—=——==—==——==——- Messss
Basel = TTTTTTTTTTTTTTTTCCCCCCCCCCCCCCCCAAARAARARARRARARRAGGGGGGGGGGGGGGGT
Base2 = TTTTCCCCAARAGGGGTTTTCCCCARAAGGGGTTTTCCCCAARAGGGGTTTTCCCCAARAGGGL
Base3 = TCAGTCAGTCAGTCAGTCAGTCAGTCAGTCAGTCAGTCAGTCAGTCAGTCAGTCAGTCAGTCAC

Crosslinks to other databases:

e NCBI-Taxonomy: [ax1D 263510

res, PubMe

o ENTREZ-Query: for nucleotides, proteins, ger

ves. struct
omes, 1

e GOOGLE-Picture-Query: Crocosphaera




Gloeabacter violaceus PCC 7421

+ jeden subcluster z rodu Spirulina
Halospirulina

* morfologicky identicky se S. subsalsa

Nubel et al. 2001

*Spirulina sp. NIVA-CYA 163
“Spirulina sp. NIVA-CYA 164
[*Spirulina sp. MPE]

*Spirulina sp. MPI 54

S ar}obac!eri.la 5
a%5% ["spirulina sp. UBMM Bo 89 ::ilcth;g:: 0::?::_]
*Soiruling sp. MP1 51 closed helices
% Spirulina sp. CCC Snake P. Y-85
59% L Spirulina sp. IAM M-223
laspiruli . MP1 53]
a n;@ruhna e 5.3 Highly halotolerant
100% Halospirulina sp. CCC Baja-85 Cl. 3 Halospirulina cluster
i8% Halospiruhna tapeticola CCC Baja-95 Cl. 27

{‘J—Spiruima major PCC 6313 A -
piruling sp. UBMM Hid5|
Synechococcus sp. PCC 7002

Synechocystis sp. PCC 6803

|

-—-’ Marine pico|

Synechococcus sp. PCCB301
Oscillatoria sp. M-82

[TSpirulina lanissima’ SAG B236.80 |
Cyanothece sp. PCC 7424

Euhalothece cluster

Halothece sp. MP1 96 PG05
Arthrospira platensis sp. PCC 7345

Microcoleus chthonoplastes PCC 7420
—m’ Heterocystous cyanobacteria

Bacifius subtilis

P
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Escherichia coli
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Spirulina subsalsa



» termofilie

Thermosynechococcus

« zvlastni fylogeneticky cluster

Katoh et al. 2001

127 Tl e D
e

Planr Cell Physiol. 42(6): 599-607 (2001)
ISPP © 2001

Functional Analysis of psbV and a Novel c-type Cytochrome Gene psbV2 of the
Thermophilic Cyanobacterium Thermosynechococcus elongatus Strain BP-1

Hiroshi Katoh ', Suwako Itoh !, Jian-Ren Shen ? and Masahiko Ikeuchi *

! Department of Life Sciences {Biology), University of Tokyo, Komaba 3-8-1, Meguro, Tokyo, 153-8902 Japan
* RIKEN Harima Institute. Mikazuki-cho, Sayo-gun, Hyogo, 679-5148 Japan

Cytochrome c-550 is an extrinsic protein associated
with photosystem II (PSII) in cyanobacteria and lower
eukaryotic algae and plays an important role in the water-
splitting reaction. The gene (pshV) for cytochrome c-550
was cloned from the thermophilic cyanobacteria Thermo-
synechococcus (formerly Svnechococcus) elongatus and 7.
(formerly Synechococcus) vulcanus. In both genomes,
located downstream of psbV were a novel gene (designated
pshV2) for a c-type cytochrome and petJ for cytochrome c-
553. The deduced product of pshV2 showed composite simi-
larities to pshV and petJ. Phenotype of psbV-disruptant in
Thermosynechococcus was practically the same as that
reported in Synechocystis sp. PCC 6803. Either psbV or
psbV2 gene of T. elongatus was expressed in the pshV-
disruptant of Synechocystis sp. PCC 6803, which resulted in
recovery of the photoautotrophic growth. However, the
enhanced requirement of Ca®* or Cl” ions in the psbV-

disruptant of Synechocystis was suppressed by expression of
pshV but not by expression of pshV2. Thus, it is concluded
that psbV2 can partly replace the role of psbV in PSII. The
close tandem arrangement of psbVipsbV2/pet] implies that
pshV2 was created by gene duplication and intergenic
recombination during evolution.

S. lividus

+ priblizné 12 molekularnich a biochemickych praci



Acaryochloris - kokalni kolonialni typ

. . * pfitomnost chlorofylu d
Miyashita et al. 2003

J. Phycol, 39, 1247-1253 (2003)

« fylogeneticka pozice

ACARYOCHLORIS MARINA GEN. ET SP. NOV. (CYANOBACTERIA), AN OXYGENIC
PHOTOSYNTHETIC PROKARYOTE CONTAINING CHL D AS A MAJOR PIGMENT'

Hideaki Miyri_shim,2 Hisato Tkemoto, Novihide Kurano, Shigetoh Mivachi _—
Marine Biotechnology Institute, Kamaishi, Iwate 026-0001, Japan Chiorella ellipsidea IAM C-84
and Plastids
Mitsuo Chikara Oscillatoria agardhil CYA18 |
3-19-17, Fuseshinmachi, Kashiwa, Chiba 277-0823, Japan 2
Oscilistorta corallinae CJ1 SAG8.92
RESULTS =
Lo ) . Microcystis seruginoss PCCT941 3
Acaryochloris Miyashita et Chihara, gen. nov. , Microcystis aeruginosa PCC7806
Acaryochloris (A.cary.o.chlo’.ris. Gr. pref. a, without; e e SamwOcsem
Gr. comp. caryo-, nucleus-; Gr. adj. chloros, green; M.L. ] Merismopedie giauca B1448-1
fem. n. Acaryochloris, without nucleus green) 5
Cells are spheroidal or ellipsoidal. They are
sheathed and nonmotile. The cells contain chl d as a
major pigment. Phycobilisomes are absent. Thylakoids ot o ok e
are appressed peripherally. Gas vacuole is absent.
Reproduction is performed asexually by binary divi- -
sion. 1
The type species is Acaryochloris marina Miyashita et HTF PCC7518
Chihara. =
Acaryochloris marina Miyashita et Chihara, sp. nov. pi —— T |
Acaryochlorts marinae  (ma.ri’.na. L. adj. marinus, W”.:?;L,cns Albertano 1&‘ *
growing in the sea) D o N T 13
Cells are 1-1.5pm in diameter and 1.5-3.0 pm in mm“ 3 Acaryochioris
1€ngth 8p. _ﬂ ——
. Prochiorococcus sp. MIT9303
hococcus sp. WHE101
Type  strain: Isolated from algal suspension Microcystis hoisatica NIESA3 6
squeezed out from Lissoclinum patella Gottschaldt Sym:fp. o
collected at “Milky Way” in the coast of the Republic Synechococcus sp. PCCT942 -
of Palau on 10 August 1993. Acaryechloris marina 10010078 Leptolyngbya sp. PCCT375 ==
MBIC11017. Synechococcus 8. PCCT335 7
Habitat: Mainly as a symbiont in colonial ascidians. elongatus* Toray = Thermophile
Gloeobacter violaceus PCC7421

Distribution: The shallow waters of the Republic of
. . . - . Rhodospirillum rubrum
Palau, probably widely distributed in the tropical and Rnizobium sp. K-AG-3 ] Outgroup
subtropical marine coastal environment. ~ 0.07 substiutons/site



Cabs extracied with methanst shisrephyll 8 ve chierephyil @

wel- Acaryochloris marina strain MBIC 11017 = e
»| Acaryochloris marina MBIC11017 i
! Acaryochloris sp. CCMEE 5410 Acaryochloris marina
—— Acaryochloris sp. HICR111A
Acaryochioris sp. JJSAS
Cyanothece sp. PCC 8801
J Pieurocapsa sp. 16S rRNA gesne
Synechocystis PCC¢ 308 gene for 16S rRNA

L1

Phylogenetic tree for new Aceryochiorts isolste based on il 18 rRNA sequences Mohr 2008

Nékolik ekofyziologickych a cytologickych praci



Halomicronema
Abed et al. 2002

* pseudanabaenoidni, tenka vlakna,
morfologicky podobna rodu
Limnothrix

* halofilie
*morfologie bunék

* pfitomnost polarnich plynovych
méchyiku

* parietalni ulozeni thylakoidt

+fylogeneticka pozice

Halomicronema
excentricum

Halotliece Clustee

102A "

Mscrncwu sp. PCC 7806 (U03402)
I . PCC 7420 (X70770)

Om‘Haram sp. CJ1 SAG 8,92 gxadst-a

Oscillatorta limmetica (U9

Mﬂl Mﬁ 95 0501
rmsp PCC 7516 (X78681)

1 (K01982 X01)
Synechococcus sp. 2
i WH7803 (AF01478)

Prochfomlﬁnx haﬂmdm

lirix strain F'L
Plectonema sp. F3 [Mm'lllo]

I Haﬁmfmmgimm

LPP cyanobacierium QSSC5
Halomicronema Strain TFEP1

TFEP2
TFEP3

|_ ﬂgn mm Strain TFEP4
band FB2 from original mat
n% Oscillatoria M-82 (AB003 168)
Phormidivm sp. D5
kil Phormidium 5p. N1§2

“Cyancbacieriom sp. OS-VI-L16" (L04709)
Amm£ cyanobacterium LB3-46
0.10 Omﬂmm M-117 (ABWSIE?]
e 199 (ABOO3I69)
Y Lepto PCC 73110 (X84810)
Ch iphon sp. PCC7

mwmqsm clusier

kd
(ATFD13028)
- Thdmu tenne(AF013029)
Lyngbya sp. PCC 741

Oscilletoria sp. CYJ\ IB (dem 1y

p. M-221 (ABOQO3165)

seudwrbamsp PCC7403

Phormiditan sp. M-T1 (ABO03167)

Emiliania hoddeyi plastid (X82156)

e s e il (D26185)

Zea mays plastid (101422 M10)

PCC 7421

hia coli (M24911 M24)




- -
Planktothricoides Tychonema bourrellyi focue 1sssma Group v
CCAP 1459/21
Suda & Watanabe 2002 o8
[NIES-204]
*solitarni planktonni vlakna bez pochev zizena ke e
: - [CCAP 145/36]
konel 100 NIVA CYA10 P agardhii
* pfitomnost plynovych méchyrki u
s, ] [NIVA CYA 229]
- fylogeneticka pozice NivACyaso  Groupl
5 = '! [NIVA CYAQ)
m = gz] INIVA CYA 127]
_- - Planktothrix 100 [NI"M CYA 151 PE
: E [NIVA CYA 18] P. rubescens
4 Joo[ [CW4-5]
. [
& 100 NIVA CYA 153
= o Group Il
H P. pseudagardhii \ﬂ[ T19-6-6
Ti-B-4
91 TK4-1
TR1-5
U P .. 100 Group Il
. mougeotii |- TR2-4
TKS-1
Lyngbya higronymusii CN4-3
.
e 94 Lo [NIES-207]
0 A s Planktothricoides NSLADS
: g =h= raciborskii 100 Group IV
CEECES=Eo NSLAG4
2 : H = OR1-1
c B0 B .
o HoOE - - —— Synechoc .PC
g e HB %‘.g : Limnothrix redekei " FS:IS ailis
oo HE &4 [NIVA CYA 277/1 Group VI |
o oH = gﬂf Glosobacter violaceus PCGT421 AF132790
2 g s bt — 0.005 changes
s O B
5 - ]

After SUDA et al. 2001



Spirirestis
Flechtner & Johansen 2002

Spirirestis rafaelensis A

62 Spirirestis rafaelensis B

0.010 HKYB8S Distance Units
——
Spirirestis rafaelensis C
71 Tolypothrix distorta B
91
Coleodesmium wrangelii A
51
100 Coleodesmium wrangelii C
100
Coleodesmium wrangelii B
89 Calothrix parietina A
63 94 ——— Calothrix parietina B
65
65 Calothrix D253
8s-f
100 . L
160 Calothrix parietina C
Calothrix PCCT714
70 i
&7 9999: Scytonema hyalinum A
100 Scytonema hyalinum C
100
;: —————————— Scytonema hyalinum B
Seytonema hofmannii
62 Anabaena PCCTI108
82 Anabaena variabilis
98 J_ Nostoc ATCC53789
100 L Nostoc TDIAR4
Nostoc 152

16S sequence similarity to related
Tolypothrix =90.4 - 91.4%

Clade 1

Clade 2

Clade 3

» morfologie heteropolarnich trichomu
* nepravé vétveni

« fylogeneticka pozice

Organization of the ITS region

Scytonema hyalinum

Coleodesmium wrangelii

.
100bp

ST




Chroogloeocystis
l. Brown et al. 2005

FEMS

MICROBIOLOGY
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FEMS Microbiology Ecology 52 (2005) 307-314
www.fems-microbiology.org

A novel cyanobacterium exhibiting an elevated tolerance for iron

Igor 1. Brown ®®*, Daniel Mummey °, Keith E. Cooksey *

“ The Depariment of Microbiology, Montana State University, 109 Lewis Hall, Bozeman, MT 59717, US4
® Thermal Biology Institute, Montana State University — Bozeman, MT, USA
© Microbial Ecology Program, Division of Biological Sciences, University of Montana, 32 Campus Drive # 4824, Missoula, MT 59812, USA
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First published online 31 December 2004

Nostoc PCC 9709, AF027654

Nostoc commune UTEX 584, AY218833
Tolypoththrix sp. IAM M-259, AB093486

Anabaena flos-aquae UTCC 64, AY218829
Cylindrospermum sp. PCC 7417, AJ33163

Nodularia spumigena, AF268014

Nodularia sp. PCC 9350, AY038034
Anabaenopsis sp. 1A, AF516747

Anabaena solitaria, AJ293105
Aphanizomenon sp. NH-5, AF425995

Anabaena plantonica, AJ293108
Calothrix sp. PCC 7714, AJ133164

Chlorogloeopsis fritschii PCC, AB093489
Chlorogloeopsis sp. PCC 7518, X68780
Fischerella major NIES, AB093487
Chamaesiphon subglobosus PCC 7430, AY 170472

g;: _I— Microcoleus PCC 7420, X70770
5.2s.c. 1. ATCC BAA-845, AY380791 4_

Arthrpspira sp. X70769
Oscillatoria sp. PCC 7112, AB074509

of= 1 1
i ;o100 | 12988 L Microcoleus vaginatus PCC 9802,AF284803
fon/100 Lyngbya sp. UTCC 296, AF218377

Other Cyanobacteria

* polarizované kolonie
* ultrastruktura podobna Chroococcus

- fylogeneticka pozice

j;j: o Chroococcidiopsis sp. PCC 7431, AB074506
w_ﬁﬁc Chroococcidiopsis themalis, AB039005
100587 Chroococcidiopsis sp. BB82.3,AJ344553

Chroogloeocystis
siderophila




Molekularni analyza
planktonnich typu z
rodid Anabaena a
Aphanizomenon

Gugger et al. 2002
Itemann et al. 2002
Rajaniemi et al. 2005a,b
Willame et al. 2006

99/82/100

85/72/89

81/-1712

12757, 30s11, 30517, 33512, 36s9

Anabaena sp.

93/85/89 Anabaena

sp. 1tu37s2
sp. 1tu28s8, 30s13, 3358, 34s5,
sp. 1tu33sl0
PMC9702
sp. [tu35ss
sp. PMC9707
sp. 1tu36s8

100/99 [.-\nnimcnn sp. 1ui9slée
7100 Anabaena sp. ltu39s8
Anabaena
Anabaena
Anabacna
Anabaena
Aphanizomenon sp.

Anabaena
Anabaena
Anabaena
Anabaena
Anabaena

Anabaena

PMC9403

96/99/89

94/90/100

sp. Otu36sT, 1w3vs]7

sp. ltuddsld
sp. Muigs2
sp. Otu38sd
1tu26s9, 29519,

92/92/83  199/90/100

PMC%402

“ kot At T

spltu28s9

sp. PH213
Itu37s13

PH57
PH2LG

sp.0tu23s6, w2353, 26510, 2755, 28513,

sp. 123

sp. tu26sl6,

Aphanizomenon .
Aphanizomenon
Aphanizomenon sp.
Anabaena mendotae
Ap i
Anabacna
Anabaena
Anabaena

14, 86, IC

Aphanizomenon
HEANEY

sp. 202
[ | Aphanizomenon gracile
Aphanizomenon sp. TR183, PCCT905
Aphanizomenon  NIES8I
— Anabaena sp.  PMC9705

Anabaena compacta 189,118

Anabaena  sp. [tu32s1]

B5/-/-

831/ Anabaena  sp. 202A1

Anabaena  sp. 66A
98/92 Anabaena  sp. Otud3s8, 1tu30s4, 31sl1, 35512, 4459, 44516, 46511
/89 Anabaena  sp. 90
Anabaena

Anabaena  sp. 0tu27s2, 30s15, 33s2a. 3555, 35518, 3759, 3957

100/100/99 sp. Otu3i3sls

Anabaena solitaria 82 [E
Aphanizomenon issatschenkoi D3 757, 2o
Aphanizomenon issatschenkoi TAC419
Aphanizomenon issatschenkoi LEMCYA31 ‘ G
o
- Anabacna  sp. 1tu34s7
100/9%/100
{ | H
Nodularia. spPCCT3104 o
100/100 Nodularia. sp PCC7804
/100 baenabergii
96/39 Thrichormus variabilis GRI ]
77 L L g 2 |
27— Anabacna sp. PCC7108
[ 77 Anabaena _sp. PHI |




Cuspidothrix
Rajaniemi et al. 2005
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* solitarni planktonni viakna

_:EE::‘.:’:‘:‘

* prodlouzené a Spicaté terminalni bunky

« fakultativni pritomnost aerotop

- fylogeneticka pozice
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Trichodesmium tenue
9996
Microcoleus sp. PCC 7420
|: Cylindrospermopsis raciborskii (Straight))
Cylindrospermopsis raciborskii (coil)

Anabaena cylindrica

81/
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Aph. flos-aquae (Aph inba)

Aph. flos-aquae (Aph K2)

Aph. flos-aquae (Aph zayi)
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Aph. flos-aquae (Aph Ku)
Aph. gracile(NH-5)
Aph. gracile(Strain 202) ! :‘. o j
ess7 Aph. issatschenkol (TAC419) :"a ;1 i

L.

Apir. issatschenkoi (LMECYA31)

LA DL T3

v [ L ostoe 55 701 1. C. issatschenkoi

L{oozq Nostoc sp. PCC9709

! ENodulariasp.PCC?BO“o 2. C, t]"OpiCClliS
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Nodufaria sp. BCNOD 9427

Anabaena sp. PCC7120 3. C' elenkinii

Calothrix sp. D253

_’;’i’: Synechococcus sp.PCC 8301 o sustiuionsite 4 C Cap’,.l'COI,.nl'

Synechococcus sp. PCC 6307
=5 C. ussatchevii
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Rexia
Casamatta et al. 2006
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* heteropolarni vlakna s bazalnimi heterocyty
* bohaté nepravé vétveni
* schopnost podélného déleni inicialnich bunék

« fylogeneticka pozice

80 Nostoc commune UTEX584
s L

Capsosira lowei

Aulosira sp. nov.

62 Calothrix brevissima [AM M-249
1 toc tinkia TaM o251
Cylindrospermum sp. PCC7417

Anabaena crassa strain215
100 Nodularia harveyana UTEX B2093
— Nodularia sp. PCC73104-1

—E Coleodesmium wrangelii MC-JRJ1

Rexia erecta ——
100 : Spirirestis rafaelensis SRS6

Tolypothrix distorta SEV2-5-Ca
Chiorogloeopsis sp. PCC7518

{ Fischerella muscicola PCC73103

Mastigocladus laminosus taxon:83541

Hapalosiphon welwitschii taxon: 162986
Hapalosiphon sp. IAM M-264

—{_ Hapalosiphon delicatulus IAM M-266

Fischerella major NIES 592A

Chiorogloeopsis fritschii PCC 6912

[ Scytonema hyalinium F1-8A

L— Umezakia natans TAC101

Calothrix parietina SRSBG-14
Scytonema sp. F1-6A

— Chroococcidiopsis cubana PCC 7326
L Chroococcidiopsis thermalis PCC 7203

Leprolyngbya boryanum PCC73110




Brasilonema
Fiore et al. 2007

100~ Symphyonema sp. 1269-1 (AJ544083)
)_I_—:_I-;ympfgmema sp. 1517 (AJ544084)
99 Mastigoeladopsis repens MORA (AJ544079)
| ——— H a ?
[ Symphyonemopsis VAPOR (AJ544085)
= o Brasilonema terresire CENA 116 (EF490447) 4 .-
— Brasilonema sennae CENA114 (EF117246)
_%ijifanema bromeliae SPC951 (DQ486055)
100 Sey Aa)

| PCCT110 (AF132781)
99 Scytonema sp. U-3-3 (AY069954)
] Scytonema sp. 1AM M-262 (AB093483)

61 Chlorogloeopsis PCC7518 (X68780)
—.1———- Chlorogloeopsis fritschii PCC6718 (AF132777)
54 Fischerella muscicola PCC7414 (AF132788)
Hapalosiphon sp. 804-1 (AJ544078)

Fischerella sp. CENA19 (AY039703)
Nostochopsis lobatus 92.1 (AJ544080)

Fischerella sp. 1711 (AJ544076)

53

Fischerella mucicola SAG20.27 (A)544077)
Westiellapsis prolifica SAG16.93 (AJ544086)
Hapalosiphon welwitschii (AY034793)

50 Calothrix sp. D253 (X99213)

_ﬂl :C‘almhri\- parietina SRSBG-14 (AF334695)
100 Calothrix desertica PCCT102 (AB075980)
Calothrix sp. PCC7714 (AJ133164)
Spirirestis rafaelensis SRS6 (AF334692)

Tolypothrix distorta SEV2-5-Ca (AF334694)
C /. A,

wr lit MC-JRJ1 (AF334703)
Rexia erecta CAT IM (AY452533)

100] Anabaena variabilis ATCC29413 (NC_007413)
_Zni:| Nostoc sp. PCC7120 (NC_003272)
Cylindrospermum stagnale PCC7417 (AJ133163)
Oylindrospermum sp. CENATI (AY218831)
Nostoc punctiforme PCCT73102 (AF027655)

lmEAnabaena sp. A202A1 (AJ133159)

Anabaena sp. 90 (AJ133156)

it Cylindrospermopsis raciborskii Florida F (AF516745)
Ii— Cvlindrospermopsis raciborskii Brazil 1 (AF516733)

T2 Cylindrospermopsis raciborskii Brazil 2 (AF516734)

Gloeobacter violaceus PCCT421 (NC_005125)

0.02




* izopolarni vlakna
» svazecCkovité kolonie

+ pomérné fidké scytonematoidni a
tolypotrichoidni nepravé vétveni

* fylogeneticka pozice

mofl()o[ Anabaena cireinalis AWQC271C (AF426009)
99/98] Anabaena circinalis AWQC 1 18C (AF426004)

_:Aphani:omenon sp. TR183 (AY036900)
Sl Aphanizomenon sp. KAC15 (AF364339)
Cvlindrospermopsis raciborskii Florida F (AY078437)
Cvlindrospermopsis raciborskii sds (AF426804)
Cylindrospermopsis raciborskii Brazil 1 (AF426792)
“VCylindrospermopsis raciborskii Brazil 2 (AF426793)
Anabaena variabilis ATCC29413 (NC 007413)
S0/ 100/100] -
_r_l- Nostoc sp. PCCT120 (NC_003272)
99921 Nostac linckia PACCS5085 (AY466120)

| Seyt sp. PCCT110 (AY768469)
Fi . Cohn (M75599)

99/93

oo 100f Brasilonema octagenarum UFV-E1 (EF153636)
Brasilonema octagenarum UFV-OR1 (EF153637)
100/100] Brasilonema bromeliae SPC951 (DQ486056)

Brasilonema sennae CENA114 (EF117247)

91/75

Calothrix sp. PCC7601 (X06084)
100,4]01[7"0!)7!01!*"‘& sp. PCC7601 (AY768470)
Fremyela diplosiphon (X07012)

Gloeobacter violaceus PCCT7421 (NC_005125)

0.05

Brasilonema octagenaru

Fiore et al. 2007



Phenotypic review of the genus Brasilonema (taxonomically defined morphospecies).

bromeliae < sennae Lo | epidendron ot. | lerresire roberti-famyi ornatum

width of filaments 10-14.8-21 10-11.5-20 7-10.9-12(14) 12-17 12-18 20-23

[pm]

width of trichomes | 8-13.2-18 6-7.7-12.5 5.5-8.2-10(11) 9-15 17-18

[pm]

morphology of thin, firm thin, firm, later thin, firm thin, firm, slightly thick, finely thick. lamellated.

sheaths lamellated ornamented lamellated ornamented

colour of sheaths colourless, rarely to | rarely colourless colourless colourless to yellow- | colourless colourless
yellowish-brown partly vellow-brown brown

colour of cells greyish blue or blue-green or olive- | bright blue-green greyish-green or dark blue-green
brownish, olive- green blue-green
green, or violet

form of thallus free fascicles regular crect irregular erect mats to irregular mats 1o erect creeping fascicles

fascicles fascicles erect fascicles fascicles

colour of thallus blackish-green to dirty green, dark green to black | dirty green greyish-green

blackish violet brownish, or (dried)
blackish-green

heterocytes [pum] + cylindrical cylindrical barrel-shaped to short barrel-shaped | discoid to cylindrical | discoid

4-19x 15-16.8 6.8-15.4 x 10.2-11.2 | cvlindrical to cylindrical 3-6x17-18
(N8-10(11.5)x7-9 [6-17x 13-14

ecology subacrophytic. subaerophytic, edge | subaerophytic. subaerophytic. on “acrophytic” subacrophytic, on
epiphytic on living | of springs on wet corticolous, on old | periodically wetted bark of old trees
and dead leaves of | wooden, stony and | wooden substrates in | stony substrates among mosses and
Bromelias (inside of | iron substraies rainy forests lichens
leaf rosettes)

distribution Brazil (SP). Sio Brazil (SP). Brazil (SP), Brazil (SP). village | Guadeloupe Brazil (SP). Campos
Paulo (Botan. Paranapiacaba Paranapiacaba. San Pedro. [lha de de Jorddo (Horto
Garden). Jureia Cardoso forestal)
Paranapiacaba

%

= supported by molecular sequencing

Sant’Anna et al. 2007




Part of diversity

of Nostoc

Nostoc sp., Gm,

Mostoc sp., 0GU36S02,

Nostoc sp., 0GU36S01,

Nostoc sp., Lukesova 1/86, NMB18,

Mosloc sp. PCC 9305, PCC 9305, (AY742453)
Mostoc sp., 1TU1458, (AJB30453)

Nostoc sp., B901:1,

Nostoc sp. 8963, BIE3, (AY742449)
Nostoc sp, PCC73102 (T), (AF027655)
Nostoc sp., Al3,

Nostoc sp., Ev1,
Mostoc sp., 8926,
Nostoc sp. PCC 9229, PCC 9229, (AY742451)
Nostoc edaphicum, X, (AJ630449)
Nostoc sp., Al1,

Mostoc sp., 996,
Nostoc sp., Cam2S01,
Nostoc muscorum, CENA1S, (AY218827)
Nostoc sp., TH2822,
| Nostoc ellipsosporum, V, (AJB30450)
Mostoc muscorum, Lukesova 1/87, NMB10,
MNostoc muscorum, Lukesova 2/91, NMB11,
Nostoc muscorum, |, (AJ630451)

Nostoc sp., De, Stl"(ltOl’lOStOC

Nostoc sp. 8938, 8938, (AY742454)

Elenki
Nostoc sp. PGC 9231, PCC 9231, (AY742452)
Nostoc sp., B964:3, en ln

Mostoc sp., Cc2,
Nostoc sp., Crd,
Mostoc sp., TO1S01

1 [~ Nostoc sp. 8916, 8916, (AY742447)

Nostoc sp., Mau15,

Nostoc sp., PCC 9426,
—_[—l_—— Nostoc sp., TH1S01

N

Trichormus azollae, Kom BAII1983, (AJ630454)
ostoc sp. PCC 7120, (2375734..2377222 NC_003272)

Symbiont of Azolla rubra, ADUL2,

Symbiont of Azolla pinnata pinnata, App,
Anabaena oscillarioides str. 'BO HINDAK , BO HINDAK 1984/43, (AJ630428)
i Cylindrospermopsis raciborskii, Solomon Dam, Palm Island, Qu, (AFDET819)
! Cylindrospermopsis raciborskii, AWT205, (AF092504)
Anabaena cf. eylindrica, 133, (AJ293110)
Nostoc sp. 8941, 8941, (AY742448)
Anabaena augstumalis str. "SCHMIDKE JAHN, SCMIDKE JAHNKE/4a, (AJE30458)

Chroococc

Trichormus variabilis str. 'HINDAK 2001/, HINDAK 2001/4, (AJ&30456)
Anabaena cf. cylindrica XP6B, XPEB, (AJE30414)
___F Anabaena planctonica 1tu36s8, 1tu36s8, (AJ630433)
Anabaena oscillaricides BECID32, BECID32, (AJ630427)
Nostac sp., PCC 8112,
Nostoc sp., TH3S05,

Mostoc sp., PCC 8976,
Nodularia harveyana, Lukesova 18-1984,

Nodularia sp., Lukesova 1/91,
idiopsis thermalis;, PCC 7203 (T), (AB033005)

010

Nostoc calcicola, 1, (AJE30447) ‘)
MNostoc sp., 9104, NOStOC °

. A : »
Symbion of Azl carena. 01, Pteridoanabaena,

Nostos sp. Lukesova 40/63, NME12. type of V. commune

1T

ﬁ I

N

v

Hrouzek & Ventura 2007



Mojavia
Rehakova & Johansen 2007

* specielni zivotni cykly
* morfologie vlaken

« fylogeneticka pozice

NOSTOC STRATONOSTOC PTERIDOANABAENA MOJAVIA
T: N. commune T: S. muscorum T: P. azollae T: M. pulchra
26 revidovanych 18 druhii ; platné popsany 1 druh; dosud v rukopisu 1 druh
druht rod, druhovy koncept

nerevidovan

diffuse macroscopic mats  symbiotic terrestrial,

N. pruniforme
N. caeruelum
N. linckia

N. zetterstedtii
N. verrucosum
N. parmelioides
N. desertorum

N. (S.) paludosum
N. (S.) ellipsosporum
N. (8.) calcicola

N. (S.) humifusum
N. (S.) edaphicum
N. (8.) viride

microscopic colonies




Halothece

(Garcia-Pichel et al. 1998) Margheri et al. 2008

i Euhalothece sp. MPI 96N304, (AJD00T13)
10058 | Euhalothece sp. MPI SEN303, (AJODOT12)

Euhalothece sp. Syn CIP2Z, (AJ000T20)
Cyanothece sp. PE14
Euhalothece sp. MPI 95AH13, (AJODOT10)
Euhalothece sp. LK-1, (AF459426
Euhalolheoesp MP1 96ALO3, (AJDDOT19)
Euhalothece sp. MPI 95AH11, (AJ00071
Euhalothece sp. MPI 854H10 PCC 9711, (AJODDT09)
Aphanothece sp. ATCC 43922, (AJ1000721)
Cyanaothece sp PCC 7418, (AJOOO?O&J
Euhalothece sp. MPI 9 BALDE, (AJDDDH
Cyanothece sp. CE9
Dactylococcopsis sp. PCC 3305 (AJOOOT11)
Euhalothece sp. MPI 96P402, (AJ000T722
Halothece californica MP1 96P605, (AJ000724) ‘l
Microcystis agruginosa PCC 7820, (AF139300)
Microcystis aeruginosa 0BF29502
~ Microcystis ichthyoblabe 0BBE44503
Microcystis wesembergii 1BB38507

Euhalothece - cluster

1007

solitarni buriky
fakultativni pseudofilamenty
specificka ultrastruktura

fylogeneticka pozice

thece sp. PCC 7424, (AJOOOT15)
Glueothac:e membranacea PCC 6501, (X78680)
Aphanothace sacrum, (AB116658)
Aphanothece sacrum, (nangzﬁe)
hece sp. PG BEO1, (AF296673)
Cyanuthec:e sp. ATCC 51142, (AF132771)
Cyanobacterium sp. MBIC1D216 {ABUS&Z-!B)
Qmechocysbs p. OBB19:
Cyanob i sIsnlsrl PCC 7202, (AF132782)
Snowella litoralis 1LT47S085, A.JT81 041)
Stanieria cyanosphaera PCC 7437, (AF132931)
Xenococcus sp. PCC 7305, {ﬂFIBE? 3)
Cyanothece DBB26S01
Gloeocapsa sp. 25D05bisS08
Cyancthece aeruginosa NC 258-2, (Z82775)
Micracoleus sp. PCCT420, #X?U??l})
Oscillateria sp. 1BBOBS0
Symploca sp, PCC 8002, (ABD38021)
Chroococcidiopsis thermalis PCC 7203, (AB032005)
Synechococcus sp. PCCT902, (AF2169486)
Synechococcus sp. PCC 7502, (AF448080)
Aphanothece sp. 0BB21501
Glosobacter violaceus PCC 7421, (AF132790)

1007100

100100 {

Halothece californica




Anabaena - planktic
species (Dolichospermum)

* planktonni, solitarni vlakna
* obligatorni tvorba plynovych méchyiku
* akinety se tvori oddalené paraheterocyticky

100/100/100

-H70

Lan. planctonica 1tu30s13

An. crassa 1tu27s7, An. planctonica 1tu28s8, 1tu33s10
An. circinalis 1tu30s11, 1tu33s8
An. circinalis 1tu33s12 L=

80/88/90 An. mucosa 1tul3ss5 =
89170 L an. planctonica 1tu36s8
82/94/90 An. sigmoidea 0tu38s4
99/98/90 An. sigmoidea 0tu36s7

100/100/100 An. majmﬂnp. flos-aquae 1tu26s2, 29s19
L— Ap. flos-aquae 11u37s13 B
An. compacta ANACOM-KOR < [
An. cf. circinalis var. macrospora 0tu25s6, 1tu23s3, 26510, 2755, 28513, An. sp. 123, Ap. sp. 202
Ap. flos-aquae PCC 7905, Ap. gracile HEANEY

89/-170

D

96/96/- L Anabaena sp. 14 -
Aphanizomenon sp.
An. flos-agquae le35512
75/67/-|L Aphanizomenon sp. 90
[ | An. flos-aguae 1tu30s4, 1tu31s11
10011001100 | L Ap smithis itusosg

An. lemmermannii 1tu32s11
An, flos-aquae 202A1

An. lemmermannii 66A

An. flos-aquae 0tu33s15

An. flos-aguae 0tu33s2a, An. sp. 0tu37s9, 0tu39s7, An. circinalis 1tu34s5
An. ef. eylindrica XP6B <———— E

An. oscillarioides BECID22,32 <—— H

100/99/100 Ap. issatschenkoi 0tu37s7
W'—_mmbaena sp. 277 |
Anabaena sp. 1tu34s7? !

76/65/90 T. variabilis HINDAK 2001/4
T. variabilis GREIFSWALD/92 | 2
Anabaena sp. PCC 7108
An. augstumalis SCMIDKE JAHNKE/da €—— 4
An. oscillarioides BO HINDAK 1984/43 €——— 3

—— Nasfor &n. 1tu1dsf

F

B4/-/-

G

61/-/-

96/93/90




Geminocystis

Korelusova et al. 2009

Bacillus subfilis strain B6-1 (EF420247)

Synech sp. PCC 7502 (AF448080)
————— Synechococcus sp. PCC 8807 (AF448076)
| Microcystis aerugi PCC 7941(AJ133171)
| -‘Ew%&ms submearninus kopara-BM (AJ621832 )
e Chondrocystis sp. ANT.LH59B.1(AY493599 )
| turgidus HUW 798 (DQ460703)

Geminocystis sp. (EF555569) kb,
WmGemmm:ysﬂs herdmanii sp. PCC 6308 (ABD39001)
4[ Cyanobacterium sp. PCC 8806 (AF44807T)

C) rium stanieri PCC 7202 (AF132782)
Cyanothece sp. WH 8902 (AY620238)
"0 Rocosphasra watsonil WH 8501 (AY620237)
5p. ATCC 51142(AF132771)

Gibeocapsa sp. KOIBCUS (ABOGTSTS)

fowsoss | Gloeocapsa sp. KO30DH (AB067579)
Glosocapsa sp. KO20B5 (AB067578)

L Cyanothece sp. PCC 8801 (AF296873)
| 7 Cyanothece sp. WH 8904 (AY620238)
| Gloeothece sp. KOBBDGA (AB067580)

(-
1008591

ece sp. KO11DG (ABO67577)

ihoco sp. SKAD (ABOGT5T6)
——— Merismopedia glauca 0BB39SD1 (AJ781044)
Woronichinia naegeliana OLE35501 (AJT81043)
Snowella ltoralis 1LT47S05 (AJ781041)
o owalla rosea 1LMA0SO1 (AJT81042 )
o Lﬁwm.sowarsmw?MM)
a ftoralis OTU35S07 (AJ781039)
— Merismopedia glauca B1448-1 (X94705 )
| Synechocystis sp. PCC 6702 (AB041936)
Tuoonion| %aochocysdssp. PCC 6805 (AB041938) (G
| Synechocystis sp. PCC 6714 (AB041937)
[Ls echocysts sp. PCC 6803 (AY224195)
5 hocystis sp. (EF555571)
| Synechocystis sp. (EF555570)

‘ Ws sp. PCC 7943 (AF223464)
ng:echococcus elongafus PCC 7942 (AB281186)
1 | Synechococeus elongatus PCC 6301 (NC 006576)
‘ 1 | Merismopedia tenuissima O0BBA46S01 (AJ639891 )
e Merismopedia sp. CENA 106 (EF088332)
] soaroqgo| Gloeobacter violaceus PCC 8105 (AF132791)
' Glogobacter violaceus PCC 7421 (AF132790)

herdmanii

0.4

& Bocs . 12 505751 Geminocystis

* solitarni kulovité bunky
* pozice thylakoidu

+ fylogeneticka pozice

| Geminocystis

Synechocystis




Phormidesmis
Turicchia et al. 2009

» morfologie trichomu a viaken
» absence zvlastnich koncovych bunék

 ultrastruktura

- fylogeneticka pozice

Phormidium sp. CCALA 144
Phormidium autumnale SAG 3590
Phormidiurm auturmnale SAG 7879
Phormidium sp. ARG Tphs

99 ' phormidiurm sp. CCALABE7
Phormidium autumnale CCALA 143
99 ' Phormidium sp. CCALA 757
Phormidiurm sp. SAG 14596
Leptalyngaya sp. Uher

- e b 30001508 /
|
3CC04S05

Geitlerinema sp. PGG 7105

Phormidium
cluster

Phormidesmis molie

Phormidium priestieyi ANT Lhg12
Phormidiurm priestieyi ANT LhE61
Phormidiurm priestieyi ANT MANNING2

Phormidium priestieyi GENTNER24
Phormidium priestleyi ANTLHS2
91 'phormidium priestleyl ANTLH 526
Pseudanabaena sp. PCG7403
_’(;Psemjanabaena sp. Ef10876

94 Pseudanabasna sp. PCC 7367

Leptalynghya sp. SY1MK48

Phormidium
priestieyi

Phormidesmis molle

47

29

Leptalyngbya foveolarum CCALA 081
Leptolyngbya sp. SEV43C1

Leptolyngbya sp. SEVS1C5
Leptolyngbya boryana UTEX B487

=51

Leptolynghbya boryana UTEX B488
eptolyngbya boryana UTEX B485

Phormidesmis
priestleyi

Leptolyngbya boryana IAM-k 101

5 Leptalyngbya baryana PCC 6306
G(Toyngbya foveolarum SAG1462.1

14 Leptolyngbya sp. Takdcova 11983/4

MNostoe commune UTEX 584

0.01



Typicka lokalita P. molle (mokiady
sev. Belize)

Typicka lokalita P. priestleyi
B (reofilni useky glacialnich potoku v
Antarktidé)



Plectolyngbya
Taton et al. 2009

morfologie a velikost viaken
nepravé vétveni
charakteristicka ultrastruktura

fylogeneticka pozice

#: ¢ Nostoe sp. ANT.L61.1

" Nostoe sp. ANTLI4L

Nostoc p. ANTLG2.6

Nosioe sp. ANT.L528.8

Nastac sp. ANTL2B.T

Nostoc commune [ABI01003]

Nostoc sp. 'Peltigera pruinesa cyvanobiont 18

Nestoc sp. 1133

Nostac sp. PCCITM0

Nostoe communs KUN02

Nustos sp. &l Nephroma parile cyanobont 32
Nasioe sp. . Nephr €y £
Peral of. fmvolvens ANTLG2.8

Nostoc sp. 152

Coleodesmivin cf. sraniunum ANTL32B.5

Anshaenopsis sp

Cyamuspirs nppkac Pccnﬁm

Nudulur sp. PCCY350

Apharizamenon sp. PCC7905

Anabacra flos-aquac PCC9202

Anabaena evlindrica NIFS19

Nastoe sp BOCTI20

Cylindse nprnnum sp PCCT417

p PCCT51R L T-15

Cdothru p. A \'TIPRJ
Scyloncma PCCTLIU
Fisch 11 icola P“‘,4|4

Calothnx deseruca PCCT102
Calothnx sp PCCTT14
E{!Pﬁmw«m murrayi ANTLACVS. 2

Fhormidium murrayi ANTLI'E.2
Phormidium murrayi ANTLPE. ]
T Phormidium murrayi UTCC475
(L] Oscillatonia rosea M-220
Swymechococeus sp. PCCT002
Spiraling sp. PCCA31Y
Microcysns sp PCCT941
Synechucysiis sp. PCCARNZ
Cyanutheee sp. PCCT41%
Dactylococcopus salina PCCE305
C\unod\cc‘. sp. SI\TU 126
sp. ANTL39R.1
My¥asarcina sp. PUC7312
Pleurcapes <p PCCT516
Kenwevcous sp. PCCTHIS
Stanieriu cyanusphacss POCT437
_Ewiualum sancta PCC7515
" Trichodesmium NTRR1067
= Arthrogpira sp. PCCT345
Lynghya sp. PCCT419
Phormidium pseudopriesileyi ANT.LACVS.3
Leptalynghya aniarctica ANTII8.7
Lepialynghya antarctica ANTLG2.5
Lepialymghya antarctica ANTLWALT
‘s| Leptolynghya antarctica ANT.L&7.1
Leptolymghve antoretice ANT LIS 2
“° Uncultured Antaretic oy amohucteriom Frig?
Unecultred Anturctie bactermm LB 346 .
1oy Uncultirsd Antarctic cyanvbacteriom Fri32
" Leprolynghya antarctica ANTBFT. 1
Uneulwred Anarclic cvanobacteriom Fr2y7?
Unculnared Antarctic cyanobactenum Frog4
wee| Leptolynghya frigida ANTLMA. T
'®" Leptolynghye frigida ANT.L70.1

Lepuolyngbya frigida ANT1.52.2
I'..:ptulvn;h).- 5P 135
sp. PCCT403

4 Phormidium priestleyi ANTLS2.4

Phormidiv
Phwwldwm priestleyi ANT.1.61.2

R 127921
’ ®———___ Prochlorothrix

Plectolyngbya hodgsonii

heterocytous
strains

“Phomidium”

murrayi

Phomidium
pseudopriestleyi

Leptolyngbya
cluster

9 strains, Plectolyngbya m:””m’;’“‘f.:::.iféi;f{fﬁiﬁiﬁ .. | "Phormidium”
nenloured Antarcuc cteriumn 183 . .
cluster m priestlnt ANT166.1 priestleyi

. Antarctic ha:umrn LB3-64
by Psmd-q;hwu‘d‘hm s )‘{c?er:u!hru sp ANT.LPR.2
[ L ./ sp. ANTLG2.1 +

s Lrplrﬂynghy: fovealarum kmnm‘hl%-l!‘l] 2
L Uncultwred Antaretic evanobuctenom LBA-T4
Uncultured Anterctic evanobacterom Fri 21

10um 12, Leptolynghya frigida ANTL64B.1 Pseudanabaena
N Lepto, a frigida ANTLT70L1
L i I_ppmbrn?:ﬁgﬁw NT.L53B.2 cluster
—i,_. _'Pr‘-_ Sm:..ho.o::ns sp IRTI
o



, koncova bunka
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* fylogeneticka pozice
* konce trichomu nez

Coleofasciculus

Johansen et al. 2009
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il

- fylogeneticka pozice

Sphaerospermum
Zapomélova et al. 2009

* pozice sferickych akinet vedle heterocyt

* morfologie terminalnich bunék

A el - Aamirkad PSR
Tihrrmch 1 e ko s Moo, ST

planktonic Anabaena spp. + Aphanizomenon spp. (54 OTU's);
incl. An. compacta (FM161347)

An. oscillarioides BECID32 (AJ630427)

Cuspidothrix (Aph.) issatschenkoi (4 OTU's)

- . 3575_@ Trichormus vaniabilis (2 OTU's)

An. augstumalis SCMIDKE JAHNKE/4a (AJB30458)
An. oscillarioides BO HINDAK 1984/43 (AJ630428)
Nostoc sp. 152 (AJ133161)

An. bergil (AF160256)
Aph. ovalisporum FAS-AP1 (EU07645T)

00

Anabaenopsis sp. + Cyanospira rippkae (3 OTU's)

Nodularia spp. (3 OTU's)

—
g8/75| An. kisseleviana TAC34 (AY701558)
78/75] | An. kisseleviana NIES74 (AY701557)

991981 | Ap, reniformis 06-01 (FM161348)
An. reniformis 07-01 (FM161349)
88/75 Aph. aphanizomenoides 04-43 (FM161350)

100/9!

aphidiopsis spp. (£ OTUS)
100/94

Cylindrospermopsis raciborskii (7 OTU's)

86/63

Synechococcus sp. 0lu28s07 (AM259221)




