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I Druhovy koncept protist I

Vyznam druhového konceptu
Koncepty druhU v protist
Automatické odliseni druhU




Druhy

- Zakladni jednotky systematiky

> Organizace biodiverzity do prehledného systému




Druhy

- Zakladni jednotky témeér ve vsech biologickych oborech
- Je dUlezité druhy spravné definovat
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Vyznam definice druhu

- Nejpouzivaneéjsi ukazatel biodiverzity
> Management ochrany prostredi (hotspots)
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Vyznam definice druhu

- Ochrana prostredi
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Vyznam definice druhu

0 Amphibians, O Birds, /A Mammals
Africa, Eurasia, Morth America, South America, Australia
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- Makroekologie

> Druhy jako zakladni
jednotky pro testovani
obecnych
ekologickych hypotéz

Storch et al. (2012): Nature 488: 78-81



I Vyznam definice druhu I

»  Zkresleni po¢tu druhd pouzitymi + Makroekologie

druhovymi koncepty > Druhy jako zakladni
(taxonomic bias) jednotky pro testovani
obecnych

ekologickych hypotéz




Vyznam definice druhu — protista

Chlorella = morfologicky koncept druhU Axensciorii
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Vyznam definice druhu — protista

- Chlorella = siroké prUmysloveé vyuziti
- celorocniobrat presahuje 38 miliard USD

- vybér kmend s velkym obsahem lipidC
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Vyznam definice druhu — protista

Chlorella = registrace potravinovych doplnk{

> seznam povolenych organismu (Chlorella vulgaris, Ch. pyrenoidosa)

St zdravom tistav, Srobérova 48, 100 42 Praha 10
7.

O ZDRAVOTNI BEZPECNOSTI

Ponrzijeme, ze slozeni 2 vyzladky lzboratonuho vyisten: dopbiku stravy

Vyrobce:
Distributor:
Ceska republika

jevsounladn

sem'nm}mp'edpus}'(t) zejmena zakonem ¢. 11071297 Sb., opmmchanbakm'yth
mkﬂ\emwmgmmn\yﬂmcﬂilm% kterou e stanovi pozadavky na
doplaky swavy 21 obohacovani potravin potraveimi dophiky, a vyhl MZe €.1132003 Sb,, o
mwmmmpwmmambakmwchlmbh) narizeni EP aRlQ.S"OOéopnda\m
mmmuammmlmchlatekanﬂnuychdalnchlnekdopomm nafizeni komise (ES)
€1170:2009, kmema&smmnmmammammlmkajqthmmmm&
potravin a nafizeni EC ¢.629/2008 stanovijic maximalei hodnoty urcitych kontaminartis.

Doplnu;m udaje:
VyTobek byl kiadné posouzen SZU Praba
Osvédcen: vydal SZU Praha ni2 Z2dost vyrobce/distributora.
Plamostdo .

Cislo orvédcent: 546-/11 Inz Jitka Sosnoveova
Datum a pasto vydam: 2011, Praha reditelka SZU

Auxenochlorella

Pseudochloris

Chlorella

Parachlorella

Heterochlorella

Chloroidium

Mychonastes

Chromochloris

Scenedesmus

Desmodesmus

Trebouxiophyceae

Chlorophyceae



I Definice druhu I

- Obtiznost jednoduche definice druhU
Druhy nejsou stalé, ale vyvijejici se entity

o/
o o

Morphological
change

Morphological

change

—_— - —_—

(a) Gradualism model (b) Punctuated equilibrium model
Copyright © Pearson Educalion, Inc,, publishing as Banfamin Cummings.



Druhoveé koncepty protist

Biological species concept Evolutionary significant unit

Cohesion species concept

Phylogenetic species concept Polythetic species concept

Cladistic species concept - _
Recognition species concept

Genealogical concordance concept

Internodal species concept Reproductive competition concept
Hennigian Species concept

Composite species concepts Cenetic species concepl

Evolutionary species concept :
Palaeospecies concept

Ecological species concept

Morphological species concept  Successional species concept

Non-dimensional species concept Taxonomic species concept

Linnean species concept

Phenetic species concept Genotypic cluster definition

Agamospecies concept

podle Mayden (1997): In: Species: the Units of Biodiversity



Morfologicky koncept druhu

- Tradicni koncept

> U nékterych skupin stale
hojné vyuzivan

Beier & Lenge-Bertalot (2007): Nova Hedwigia 85: 73-9



Morfologicky koncept druhu

- Definice druhU na zakladé pozorovani prirodnich vzorkd
> Chybi znalost o mire fenotypicke plasticity (Scenedesmus)

Abiotic factors such as Zooplankton such as
- Temperature - Cladocera (Daphnia)
- Light and nutrients - Rotifera

- Salinity - Ciliata

Scenedesmus
Phenotypic plasticity

Growth Survival

Anthropogenic Competitors such as
compounds such as - Algae

- diesel fuel oil - Macrophytes

- surfactants Parasites and bacteria

Ldrling (2009): Ann. Limnol. - Int. J. Lim. 39: 85-101



Morfologicky koncept druhu

- Definice druhid na zakladeé kultivovanych kmenu
> Absence znakU dUlezitych pro determinaci druhU v prirodé (Micractinium)

Luo et al. (2006): Protist 157: 315-333



I_ Morfologicky koncept druhu _I

Konvergentni morfologicka evoluce
> Dictyosphaerium




I Morfologicky koncept druhu I

- Konvergentni morfologicka evoluce
> Dictyosphaerium (9 kryptickych rod0)

Dictyosphaerium Hindakia Mychonastes Chlorella Heynigia

Mucidosphaerium Compactochlorella Kalenjinia Masaia




Biologicky koncept druhu

- Aplikovatelny pouze u sexualné se rozmnozujicich protist
> nalevnici (syngeny u Paramecium aurelia)
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Biologicky koncept druhu

. Casto nekompletni reprodukéni bariéry

> problem alopatrickych populaci (Eunotia)

50 F B Meadian

[ ] 25%-75% [
| Non-Oufier Range
® Juliers [ |

20T

10T

a5 F
0.2} -
0.1 [ —fr—

hybrid slandar rabust

Vanormelingen et al. (2008): Protist 159: 73-90 Q



Biologicky koncept druhu

- Laboratorni krizeni bere v potaz pouze vnitrni bariéery

> problem Casove oddélene reprodukce (Ditylum)
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I Fylogeneticky koncept druhu I

- Zalozen na topologii stromu (monofylie, delky vétvi, podpora)
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Fylogeneticky koncept druhu

- Ribosomalni operon jako nejpouzivanéjsi marker
> selekcné neutralni, zadna evidence lateralniho transferu

T~

SETS | 185 (55U) IITS'IlﬁasIITszn

ITS | |
rRNA transcript

LSU and

Family %?“L‘L
h

rbcL
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mtDNA

|
Subspecies

Coleman (2003): Trends in Genetics 19: 370-375



Fylogeneticky koncept druhu

- Krypticka diverzita protist

A. Catalogued species B. Environmental OTUs
(Ntot= 2 million) (1430 18S V4 rDNA 97%)

I Metazoa g Stramenopila Amoebozoa

= Fungi 7 ] Alveolata 11 Excavata

I Streptophyta | [ Archaeplastida [Jjiij Hacrobia®
= Rhizaria - Opisthokonta
PROTISTS

Pawlowski et al. (2012): PLoS Biol. 10: 1001419



Fylogeneticky koncept druhu

0.98/75.~ Neoheteromita hederae VY21a EU708211

- Krypticka diverzita protist
> glissomonady

Genus Neoheteromita Genus Flectomonas
A B C : D
Neoheteromita globosa Neoheteromita caudratti Neoheteromita hedera Neoheteromita soli Flectomonas lenta
Genus Sandona
Subgroup 1 Subgroup 2
Cluster 2a the mutans group Cluster 2b the similis group
F \_G/Q— < H Q\_, L O
Sandona campae Sandona mutans Sandona dimutans Sandona similis Sandona disimilis
Sandona trimutans Sandona tetramutans Sandona trisimilis Sandona tetrasimilis
K Cluster 2c
P Q
Sandona pentamutans \_Q\ A
Sandona erratica Sandona sp.Bm1la
Subgroup 3 Subgroup 4
R S T U v
Sandona ubiquita Sandona afra Sandona aestiva Sandona sp. PLO85G Sandona aporians
Genus Allapsa
w X Y z BB cC
\
Allapsa vibrans Allapsa brevifila Allapsa fimicola Allapsa oxoniensis Allapsa myInikovi Allapsa ocior Allapsa scotia
Genus Teretomonas Genus Bodomorpha Genus Proleptomonas Clade Z
DD EE FF : GG — HH
? ?
Teretomonas rotunda Bodomorpha minima Bodomorpha sp. Panama 105 Q/\ Un-named sp. Panama 103
Proleptomonas faecicola

Neoheteromita soll WAda EU709212
Neoheteromita caudratti KV-Pc EU734845
Neoheteromita globosa CCAP1961/2 U42447
Neoheteromita sp. AZ3 ATCC50404 AF411280
Flestomonas ekelundi SCCAPH251 AY496043
08472 | H e tomanas lenta WAZS EUT09189 I Flectomonas
Sandona sp. Panamat12 EU709158
Sandona sp. Panama EU734842
Sandona sesiiva WABIEU709155
07373 | l—Sandona sp. PLO85G EUT09154
Sandona ubiquita W36 EU709153
Sandona afra HippoA10 EUT09162
Sandona aporians Wytham2.8 EU734844
Sandona mutans ATCC50314 EU709138
— Sandona trimutans WA15 EU709143

023k Sandona dimutans G11 EU709140 cluster
0.321-~———|[1 sandona tetramutans Wad6a EUTOS142 |23
0.7057| | sandona pentamutans WAG0a EU709147
B9 -Sandona erratica IVY 16 EUT09148 cluster
T Sandons sp. Bm1aEU709148 | 2¢
Sandona simills WAST EUT09173

Sandona disimilis W4 EUT09172
-0p92AL_sandona trisimilis WA4S EU709174 |cluster 2b
2512 Sandona tetrasimilis WA36 EUT08175

1.P0/92] sandona sp. Wed EUT09176

un-named sp. SA-R AF411279
un-named sp. SA-M AF411278 Clade
sol flagellate WMET1 EU709221 | N /F-A
un-named sp. Panamas1 EU709219
Sandona campae ATCCPRA-T4 AY905499 ——subgroup 1

Allapsa myhikovi BSP1 EU709238
Py FAUapsa oxoniensis vyl Ba EUT09239
Allapsa sp. Pamana4g EU709240

1.00/58 ~Aflapsa vibrans ATCCS0734 AF411265 [‘Allantion sp.]
Allapsa brevifila F2 EU708237
1.0084

Neoheteromita

subgroup 3

0.72/62 | subgroup 4

SANDONIDAE

Sandona

subgroup 2

Altapsa fimicola GiraffeG9 EUT09234
Allapsa sp. Panama®1 EU709235
Allapsa sp. Panamag2 EU709236

1.00/94

1.0097] Allapsa sp. Panamad 8 EU709232
Aliapsa sp. B12a EUT09231
0.97/83 Allapsa ocior 5AMoss EU709230
Allapsa scotia KV-Hf EU709229,
Teretomonas rownda 43 AY620256 | eretomonas

‘Bodomorpha sp. Panama105 EUT09280

Bodomorpha minina ATCC50330 AF411276 | BODOMORPHIDAE
Bodomorpha sp. Panamal15 EUT09281
o e o |PROLEPTOMONADIDAE

—
d L Proleptomonas faecicola AJ305043
Un-named sp. Panamat03 EU709272 | Clade Z

LT ——

ALLAPSIDAE

Howe et al. (2009): Protist 160: 159-189



Fylogeneticky koncept druhu

. Krypticka diverzita protist
» pouhe hromadeni neutralnich mutaci?

> mira genetického polymorfismu v populaci zavisi na mutacni
rychlosti (i) a efektivni velikosti populace (N,)

) 8=4Nep

! | i,
= -

Mofisky fytoplankton — 102° bunék

Fenchel & Finlay (2006): Phil. Trans. R. Soc. B 361: 1965-1973



Fylogeneticky koncept druhu

Krypticka diverzita protist (Pentapharsodinium)
> velikost populace: = 2.9 x 10%
» N, = 178-1183

Table 1. Estimates of contemporary effective population size (N,) for
samples of the marine dinoflagellate P. dalei revived from sediment cores
(dated to 1922, 1960, 1985 and 2006) from Koljd Fjord, Sweden. Mean N,
(+95% confidence intervals) was estimated for pairs of samples using ML
[8] and moment estimators [6].

contemporary effective population

size (N,)

sample

comparison ML (95% CI) moment (95% Cl)
20061985 270 (161-544) 178 (98-343)
2006-1960 439 (252-924) 375 (195-793)
006-1922 815 (401-2489) 1183 (476-5545)
o moeen soamas
1985-1922 305 (187-538) 65 (35-1528)
S e e

Watts et al. (2013): Biol. Lett. 9: 20130849



Fylogeneticky koncept druhu

- Zalozen na topologii stromu (monofylie, delky vétvi, podpora)

> kde lezi hranice druhu?

> automaticke odliseni
druhu?
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Thelotrema_spec_AUST_Lumbsch_19110b1_mtSSU_nuLSU
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Thelotrema_subtile_JAPA_Ohmura_7769_all
Thelotrema_subtile_AUST_Lumbsch_19257b_mtSSU_RPB2
Thelotrema_adjectum_INDI_Lumbsch_19737m_all
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DNA barcoding

- UrcCenidruhovych hranic na zakladé tzv. ,barcoding gap"

mlraspeclflcf ] interspecific/
coalescent speciation

barcndlng

genetic distance

Meyer & Paulay (2005): PLoS Biol. 3: e422
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DNA barcoding

- Barcode by mel byt kratky a dostatecné variabilni

» cytochrom-c-oxidaza — COl, u rostlin rbcL, matK

SYSTEMS Databases Taxonomy Identification Workbench Resources

oeqpas) g\

| Barcodes: 2,961,093 1
Per Site: (10 ] 1 |
i ; .‘Yti‘ﬂ.:
Sample specimen Analyzer generates rary compares to

in field with hand- code and transmits to database and returns
held DNA analyzer barcode library ID and photo

Gl

BARCODER

=9




DNA barcoding

- Nestejnomérne mutacni rychlosti

> tropy vs mirné pasmo

> ostrovy vs kontinenty

Coceomyka sp. (C12) LAO

Ifml:um_ﬁmsp. (1) LD

12%
Coceamper gp. (08) L0

> volne zijici vs symbionti - || ——

= Covcomprn sp. (C13) LAO

R Coccmmya sp. (CE) LIO
2

o
wse Coceomysa gp, (CT) L0

= Coccamyxr sp. (C20) L0

Island -I'.'wmrm . (CSHLO 9% - so (F0)
. Croccomyra sp, (C14) LD
c Origin of the
Chrmphaatina
i Cocromyx — L
Malnland Coceamprs sp. {(04) L0

symbdosis
\ Coccomyun subeliiproidea L0
b c {C«rmym ap. (09 L0 P

Coccomyaa sp. (C15) LA Fl

Coceanpra sp. (C18) LiO

(Cocoamyza sp. (C19) LD

1000 100 | Caccompos sp. (Cl6) LD

Cocvompra solarirae var. croceae LIP
95-’_I'lﬂ_ Coveomyxa peltiperae var, variolosse L/
100/100 Coceamysa solarina v, secarae  LP

Ewrmym solarirae var, bisporae L

1007100

Coccomyen peltigerae LIP

1007 100 Coceomyra rayssioe F
LCmmljmcmﬁ F

Dhmalieilareriiolecia F

[ Chlamyal s collose F
|

Pandorinamorum  F

0.1 substitutions/site

Wright et al. (2009): Evolution 63: 2275-2287 Zoller & Lutzoni (2003): Mol. Phyl. Evol. 29: 629-640



DNA barcoding

- Privzrustajicim geografickém samplingu se barcoding gap casto

ztraci

intraspecific/ interspecific/
O coalescent O speciation
& barcoding
"gap"

. e

genetic distance

Meyer & Paulay (2005): PLoS Biol. 3: e422

B coalescent depth Cldivergence

# species | # divergences

genetic distance (GTR + G)

[ false positives O false negatives
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CBC koncept

- Druhy definovany na zakladé rozdild v konzervovanych
oblastech molekuly ITS2

111 - / \

SETS | 185 (SSU) |ITS1-IT32”

I11 ITS
rRNA transcript
TRENDS in Genetics
(1)
.
AGCA|A|G"
< I
GUG U,
IV i
,:-.--.' I A | I I I 2)
v M 5 —ua ||ClU|UGU| GAAA |GCAlAIG|| AA— 3 L
\ , 20 5 —UA |[|C|AUGU|] GAAA |GCAAG|] A4 — 3 ,q""":"‘;’:‘:‘[‘
\ ; 3 @ 5 ua|jclAluGu] cana |GoAlU Gl AA 3 Aevcula Ca
5 u—§'
3}
| accaln|cr” 3

Coleman (2007): Nucleic Acids Res. 2007: 1-8



CBC koncept

- Druhy definovany na zakladé rozdild v konzervovanych
oblastech molekuly ITS2

> korelace mezi CBC a sexualni kompatibilitou (Gonium)

B.

Corei i+ CA-13x CA-141 IAZ AL-1 India Mog  Jap-l MD-4  Cand CA-T  Chi-] Chi-L-1
CA-14
CcA-13 CA-13-2 I'.ZJ.:I:-: [2] 7 = [Z]
= [ ST cala|| @) @ahe
IA-1 Fabe
AL OH 7z fa Lahc Fabe fa zah 7z Za
) AL-2 Zabc Labe Labe Zab Zabc
India
Mong Mong z z z Za Zabe  Zabc z Zah z
L WD Chi-F-2 fa Lab T F Labe
il ChiF  Jap-2 Z Z z Zahe
JHEWE'“ MD-3 (Z) Zabe Zabe z
ap

|—E”9 12 Chi-K z Zab Za

1 Chik  Eng-13 (Z) (2} Z z Fabe (Z)
Can Can-0 (7] (Z)a 7 z Zabc (Z)
CA-B CA-G () Zab Zabc 7a
ChiP

 o— f Afr -7-1 z z T
Chid  Afr 23 7. Za Zabe Za
 ChiL  Chi-P o e S Ml
W—:ﬂfl'-z Chi-L-2 ’,,"g é : [ y Labe Zabc
- AN N /5N

Afr-T Y. e\ Gﬁ :

o

Coleman (2000): Protist 151: 1-9



CBC koncept

- Druhy definovany na zakladé rozdild v konzervovanych
oblastech molekuly ITS2

ITS2 neni gen zodpovedny za krizeni
> koncept neplati univerzalné

o
T Ulva flexuosa E45, AI234306
a _r—wm californica 000101, AJ234315 Ulva

‘l—U.I‘lra finza E24, AJ012276
U

3_1 CBC lNH@ jva linza SYO104, AJDD0Z203
Acmcis) Uliva prolifera FI26732
Ulva fenestrata OMO101, AJ234316
Ulva loetevirens LK-049, EU933989
satfe3 Ulver armoricana NY054, AB275824 U. lactuca
1 sapmayses| | Uiva armoricana NY0S7, AB275825 clade
Ulva scandinavica SAP:095071, AB097659
Ty sssissiic) Ulva lactuca SRO103, AJODD208
Ulva rigida $5800102, A1234319
a5/sedsss oo] Ulva muscoides B612, A)234307
Ulva muscoides 601, AF127165
Ulva muscoides 613, AF127168
Ulva toeniata Utae99-17, AY422525
72/63/-1] Ujva fosciata SAP-095075, ABOSTE63
10| jyg pertusa KO101, A1234321 .
Ulva ohnoi SAP-095150, AB116029 U. reticulara
Ulva reticulata SAP:095077, ABOST6ES clade
[ —

— (FL: 4111 B M)
2_1 CBC [NHS)™, -
15_1 CBC (MHS)
12_1 CBC (HS) —

1 OBC |MeE) _,/
Ulva spinulosa SAP-095078, ABO97

TE{55/-{1.00.
- L\
{(#12: /33,1 CBC (NHSL) Ulva colifornica MK-77, AB2B0B67

) — Ulva sp. LGKK-2008e/LK-032, EUS33933
l ((#1- w111 CBC [Ha]) — Uiva stenophylio WTU344825, AY260568
s

7 —Uiva profifera ShanT 2, HMO47555
b — Ulva tanneri LK-013, EU933571
‘saj!:.f Percursaria percursa UWCC MA230, A¥260570

#1000 — Percursaria percursa AY016305 Ulvaceae
sg/z3a/ss/ e Uivaria obscura WTU344838, AY260571 (marine/brackish)
¥ Ulvaria fusca SAP.(85049 ABD9T7637
&7/-{33/0.58 Acrochaete viridis e170sg, EF595455
@3: 74/106_1 CBC {Nm_:D—-r[—Acrochaete heterocioda e289rn, EF595444

Acrochoete repens e2B2rh, EF595437

H2: 21/40_1 CBC [N

F3/a7fI50 Acrochaete repens e103wp, EF595435
Acrochaoete sp. 4-BER-2007/e134br, EF595428
/87— | sa/saae/s 00| S3/ETEsM00 Umbraulva japonica’ SAP-095050, AB0S7638 : el
“Umbrauiva joponica’ SAP-095051, AB037539 likely contamination |
I ;;':;" Acrochaete sp. 3-BER-2007/B146ch15, EF595413
_LCBE(HS] 5 i, Acrochaete sp. 1-BER-2007/2058bt, EF595372

Caisova et al. (2011): BMC Evol. Biol. 11: 262



Definice druhu pomoci koalescenéni teorie

- Propojenifylogenetiky s populacné genetickymi procesy

> za evoluci kazdeé linie se skryvaji procesy
populacni genetiky (koalescencni modely)

> identifikace nezavisle se vyvijejicich linii

A B

Fylogeneze druhi

Populaéni genetika

A Four butterilies

Four butterflies (top row),
connected to thew parents (bottom row)

o | 2o (.34

2004 (G2}




I Definice druhu pomoci koalescenéni teorie I

Koalescencni procesy (Wright-Fisher)
> prenos alel z generace na generaci
> zastoupeni alel se v kazde generaci méni

O alela u daného jedince

Leliaert et al. (2014): Eur. J. Phycol (in press)



I Definice druhu pomoci koalescenéni teorie I

Koalescencni procesy (Wright-Fisher)

> topologie jednotlivych gen0 prochazi béhem koalescence
stadii polyfylie, parafylie a reciprocni monofylie

A B C A B C
. O
|

}/ >>®L|0‘7_0'2

druhy nejsou
monofyletickeé

Cas 4

O
) % % Jodo é Leliaert et al. (2014): Eur. J. Phycol (in press)



I Definice druhu pomoci koalescenéni teorie I

- Koalescencni procesy (Wright-Fisher)

> topologie jednotlivych gen0 prochazi béhem koalescence
stadii polyfylie, parafylie a reciprocni monofylie

) A B C A B C
Cas 4 |QQQ >> 0000000000000
Fixace alel! ::: s , L|Li1 | :'_l = |
druhy reciprocné
: monofyleticke

Definice druhu na zakladé
rozdilu mezidruhovych

a vnitrodruhovych koales-
cencnich procel

O
O % % dodo6 e Leliaert et al. (2014): Eur. J. Phycol (in press)



GMYC metoda

- Rozdilne rychlosti vétveni na populacni a mezidruhove urovni

» kombinace modeld mezidruhove diverzifikace druhU (Yule
model) a vnitrodruhove koalescence

50 100
| |
“-“H—‘_‘_'_‘—-—._

FL1LILT] Ll ] ELILILIS n Ll LD pelLILILL]] . Ll Lin LIl LILE] . LiL} . Lo
L R L L R L L L L L L L L L L O L L R L L NI LR RY
T T T T e L L T L L e



GMYC metoda

Rozdilné rychlosti vétveni na populacni a mezidruhove Urovni

> statisticky test, interval spolehlivosti

Mezidruhové vétveni Vnitrodruhové vétveni
|

>summary (result) I

Besult of GMYC species delimitation

method: single

likelihood of null model: 858.9326
maximum likelihood of GMYC model: B72.3755

likelihood ratioc: 26.8B5E1
result of LR test: 6.220852e-06%%+ _

number of ML clusters: 33

confidence interval: 31-34

number of ML entities: 46 _
confidence interval: 42-56

threshold time: -0.05174417

Konfindenc¢ni interval



> reciprocni monofylie neni podminkou pro vymezeni druhd

(a)

pLis
o f,/
b ’_rrl—
:
L

03 020 010 non

time

424 lﬂ

4204 "y

likelihood

A
030 020 QL0 0

GMYC metoda (BP&P)

Definice druhU na zaklade nékolika molekularnich markerud
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Definice druhu pomoci koalescenéni teorie

Je nutne velmi dobre definovat pomocny strom (quide tree)
Problematicke pri pouziti velkého mnozstvi identickych sekvenci

Problém pfi analyze gend, které nejsou neutralni (pozitivni
selekce)

PyrX

H B2

s | Cte

Cov

Cma

0,005 Cob

g



Univerzalni koncept druht?

kterymi nedochazi k toku gend

Druhy jsou nezavisle se vyvijejici linie (soubory populaci), mezi

- Druhy je tudiz vhodné definovat na zakladé genetickych znakU

loss of 1r1|_1(:il'c1gi1'1m.15 stalks. Cells singlt.‘ or con-
nected by fine stalks to 4- to 64-celled colonies,
which are covered by mucilaginous envelopes.

Genus differs from other genera of the family by

the order of the nucleotides in the 188 rRNA and
I'TS rRNA sequences.

Asexual reproduction by sporulation producing
two or four zoospores; cell division with or without
rotation of protoplast by 90°.

Sexual reproduction not observed.

ITS-2 DNA Barcope: Barcode H in Fig. 3.

Cells single, planktonic, adult cells spherical, 1.5-3.5 um,
without mucilaginous envelope. Chloroplast single, parie-
tal, cup-shaped. without pyrenoid. Propagation by two or
four or seldom eight autospores. Species differs from other
species of the genus by the order of the nucleotides in ITS

rRINA gene sequences.

absent but starch grains present. Cell wall thin and
smooth. O1l droplets and pigments accumulating in
aging cells. Old cultures orange-brown. Asexual
reproduction via autospores or naked biflagellate
zoospores; sexual reproduction not observed. Genus
differentiated from other taxa in Sphaeropleales by
18S rRNA and rbcl. gene sequences.

single, parietal. cup— or saucer—shaped with
ellipsoid to spherical pyrenoid, covered by two
starch grains. Reproduction by 2-4 autospores.
Release of autospores after rupture of mother cell
wall horizontally or slightly obliquely. Differs
from other species of this genus by the order of
nucleotides in ITS—1 and ITS-2 and the barcoding
signatures.





http://www.nikonsmallworld.com/gallery.php?grouping=year&year=2008&imagepos=11

