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Hidden diversity in green microalgae

 High levels of cryptic diversity recently discovered in many green microalgae, e.g.:
Bock et al. (2011): Polyphyletic origin of the Dictyosphaerium morphotype
Fawley et al. (2011): Cryptic diversity within the Desmodesmus serratus comple
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Hidden diversity in green microalgae

* No morphological features to unambiguously define the species — taxonomy based on

single, phylogenetic species concept

 ITS rRNA sequentia genetica demonstrat differentiae a speciebus ceteris generis.”

CCAP 2601t M. jurisii comb. nov.
H SAGE991 M. huancayensis sp. nov.

Rl

(CCALA380
CAUP HB502 ] M. homosphaera
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C%%Pﬁ?%y M. rotundus sp. nov.
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= CCAP260H3 M. ovahimbae sp. nov.
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L aier sp. nov.
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CCAP 26055
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CCAP 2601 M. pushpae sp. nov.

CCAP 26017

CCAP205/2 M. timauensis sp. nov.

CCAP 222052
(CCAP 22235 ] M. racemosus sp. nov.
CCAP 222134

Krienitz et al. (2011): Phycologia 50, 89-106



Aims

| - Do the cryptic, morphologically unrecognizable species, differ in their ecology?

Klebsormidium — ubiquitous, common free-living green alga (Streptophyta)
Asterochloris — photobiont of all Cladoniineae lichens (Chlorophyta)




Klebsormidium

* Rindi et al. (2011): Mol. Phyl. Evol. 58: 218-231

Clade E — diverse group of morphologically
identical strains, probably cryptic species
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Klebsormi

» Bayesian phylogeny of 62 strains (ITS + rbcL): clade E - 14 supported lineages

» Several traditionally defined species inferred (K. flaccidum, K. nitens, K.

dissectum, K. fluitans, K. scopulinum, K. acidophilum, K. subtilissimum)
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Klebsormi

» Ecology — clear ecological preferences to three habitat types
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Asterochloris

* Large cryptic diversity within the genus

* Only 15% of isolated photobionts could be
assigned with certainty to previously
described species.

-192/57 - Trebouxia pyriformis (UTEX 1712) e
x Trebouxia glomerata (UTEX 895) @ #1 | A. glomerata
L from Diploschistes muscorum Pekse 498 @

from Stereocauion vesuvianum Talbot 281

x i gularis (UTEX 2236) ®
from Stereocaulon pileatum Peksa 999 & R .
from Cladonia arbuscula Peksa 789 @ #2 A. irregularis
from Stereocauion subcoralloides Talbot 167

from Stereocaulon botryosum Talbot 153
Trebouxia magna (UTEX 902)e #3

Y 3av1o

from Lepraria neglecta Peksa 183 @
from Leprania neglecta Peksa 207 @ #6

from Lepraria caesioalba Peksa 173 @
from Lepraria caesioalba Peksa 204 ®

from Lepraria rigidula Peksa 236 ®
;{nm Lepraria rigidula Peksa 877 ® g7
from Lepraria rigidula Peksa 900 ®
from Cladonia fimbriata Peksa 796 @
from Cladonia rei Peksa 787 ®
from Lepraria sp. Nelsen L54
from Pilophorus cf. cereolus Nelsen 2233f
from Stereocaulon sp. Nelsen 2181b
from Stereocaulon saxatile Talbot KIS187
from Lepraria borealis Bayerova 3401 e
from Lepraria caesioalba Peksa 231 @
from Lepraria nylanderiana Peksa 542 @ #40

from Cladonia foliacea Peksa 1l
from Lepraria borealis Bayerova 3402 @
from Lepraria sp. Nelsen L18
0.97/81/70L— from Lepraria nigrocincta Nelsen L55
from Lepraria caesioalba Peksa 225 @
from Lepraria lobificans Nelsen L12
from Lepraria caesicalba Peksa 234 @
from Lepraria sp. Nelsen L59
from Lepraria caesioalba Peksa 235 @
from Lepraria lobificans Nelsen 154
0.96/64/62 Sl from Lepraria caesioalba Nelsen L36
from Lepraria lobificans Nelsen 153
from Lepraria sp. Nelsen L6D
0.91/87/83 from Cladonia fimbriaia Peksa 815 @
from Cladenia rei Peksa 921 @ #12
from Stereocaulon paschale Talbot 101
i (CCAP 519/5B) &
Trebouxia magna (UTEX 67)
from Lepraria cagsioalba Peksa 185 ®
|{ from Lepraria i Peksa 551 #14
* L from Lepraria rigidula Peksa 186 ®
from Stereocaulon tomentosum Talbot 400

Asterochloris phycobiontica (SAG 26.81)e
from Lepraria neglecta Bayerova 3600 @ #15] A. phycobiontica

0.80/57/93

g3avi1o

23av1o

#13 I A. italiana

from Lepraria neglecta Bayerova 3606 @
from Lepraria alpina Peksa 192 @
from Cladonia cf. bacillaris Nelsen 3950

from Lepraria caesioalba Peksa 233 #16
from Lepraria caesioalba Peksa 166 ®

from Lepraria caesioalba Peksa 196 ®

from Diploschistes muscorum Peksa 182 @

Skaloud & Peksa 2010: Mol. Phyl. Evol. 54: 36 4%
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Asterochloris

* Phylogenetic signal: Randomization tests showed significant ecological similarity
of related strains for all tested traits:

Pagel’s lambda

Trait A
ratio

Exposure to

Likelihood

p-value

K statistics

Ecological similarity

Kvalue p-value p-value

153 <0.0001 0.2126

1.0

=
S

rain 0.946
Altitude 0.045 1.01 <0.0001 0.0832
Substrate type 0.652 1.05 0.0011 0.1168
wood-bark
A10 ?
\
\
|
\
\
J Ad
A7| /
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Peksa & Skaloud 2011: Mol. Ecol. (in press)
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I Conclusions I

* Ecological data could be well used to recognize the cryptic species of green
microalgae (defining cryptic species in green algae makes sense)

* Algal preferences may limit the ecological niches available to lichens - the mycobiont
cultivates the alga as a monoculture within its thallus, analogous to a farmer
cultivating a food crop. However, the initial photobiont “selection” by the mycobiont
may be predetermined by the habitat rather than by the farmer.
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