University of South Bohemia
Faculty of Science

EXPERIMENTAL COMPARISON
OF PHENOTYPICAL PLASTICITY
AND GROWTH DEMANDS OF TWO STRAINS
FROM THE ANABAENA CIRCINALIS | A. CRASSA COMPLEX
(CYANOBACTERIA)

Eliska Zapomélova

Rigorous thesis

Supervisor:
RNDr. Jaroslava Komarkova, CSc.

Biology Centre of the AS CR, v.v.i., Institute of Hydrobiology

Consvultant:
RNDr. Klara Rehakova, Ph.D.

Biology Centre of the AS CR, v.v.i., Institute of Hydrobiology

Ceské Budgjovice 2008



Zapomélova, E., 2008: Experimental comparison of phenotypical plasticity and growth
demands of two strains from the Anabaena circinalis | A. crassa complex. Rigorous thesis, in
English — 13 p., Faculty of Science, University of South Bohemia, Ceské Budéjovice, Czech
Republic

Annotation

Morphologies of two cyanobacterial strains from the Anabaena circinalis /| A. crassa
morphospecies complex were compared both under the field and varied laboratory conditions.
Temperature and light growth optima were experimentally assessed in the strains and their
16S rRNA genes were sequenced. Secondary metabolite production was evaluated in both
strains using HPLC-MS. Significant relationships between environmental conditions
(temperature and phosphorus) and morphological characteristics (vegetative cell and
heterocyte dimensions, trichome coiling parameters) have been recorded for the first time
within the genus Anabaena.
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Abstract

Two cyanobacterial strains were isolated in 2004 from different localities in the Czech
Republic. Field morphology of the strain 04-26 (Jesenice reservoir) matched with the species
description of Anabaena crassa (Lemm.) Kom.-Legn. et Cronb. 1992, while the strain 04-28
(Hodé¢jovicky fishpond) was identified as 4. circinalis Rabenh. ex Born. et Flah. 1888. Both
of these strains, exposed to various experimental conditions (temperature, light intensity,
nitrogen and phosphorus concentration), displayed highly similar morphologies and were able
to span the morphological variability of both of the above-mentioned species. Significant
relationships between environmental conditions (temperature, phosphorus) and morphological
characteristics (vegetative cell and heterocyte dimensions, trichome coiling parameters) have
been recorded for the first time within the genus Anabaena. The studied strains differed in
their temperature and light growth optima and in secondary metabolite contents. However,
both of them were identical (100% similarity) on the 16S rRNA gene sequence and showed
99.9-100% similarity to the published 16S rRNA sequences of 4. circinalis strains from
northern Europe.

Abstrakt

V roce 2004 byly ze dvou riiznych lokalit v Ceské republice izolovany dva kmeny sinic.
Morfologie kmenu 04-26 (ptehradni nadrz Jesenice) pozorovana v prirodnich podminkach
odpovidala popisu druhu Anabaena crassa (Lemm.) Kom.-Legn. et Cronb. 1992, zatimco
kmen 04-28 (Hod¢jovicky rybnik) byl identifikovan jako A. circinalis Rabenh. ex Born. et
Flah. 1888. Oba tyto kmeny, kdyZ byly vystaveny riznym experimentalnim podminkdm
(teplota, intenzita svétla, koncentrace dusiku a fosforu), vykazovaly vysoce podobné
morfologické vlastnosti a byly schopné pokryt morfologickou variabilitu obou vyse
zminénych druht. Poprvé v rod¢ Anabaena byly zjistény signifikantni vlivy podminek
prostiedi (teplota, fosfor) na morfologické charakteristiky (rozméry vegetativnich bun¢k a
heterocyti, parametry spiralizace vlaken). Studované kmeny se liSily ve svych teplotnich a
svételnych rastovych optimech a v obsahu sekundarnich metaboliti. Sekvence jejich 16S
rRNA genu vsak byly identické (100% similarita) a vykazovaly 99,9-100% similaritu

s publikovanymi sekvencemi 16S rRNA genu kment 4. circinalis ze severni Evropy.



