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CTAB ( Cetyltrimethylammonium bromide) , 9 C,1min, 52C,1 mn,
DNAM™ PCR Buchheém  72°C,105s QIA-quick kit
el . ITS4ac™ Ls18® peR ITS4c  LS18 ,
28S IDNA 25IL 1L DNA , Buchheim  [© 28S IDNA
Yol /L 0. 2nol/L dNTPs, 3. Omnol/ L Mgd, (Applied Biosystems 3730 Sretch) |
1U Taq DNA (Fermentas ) 30 GrBank( 1)
1 28SrDNA CGenBank

Tab. 1 Sedes used for 28S rDNA sequences andyses, drain urce, sequences reference and accesson numbers

GerBank
Order Soecies and drain urce Sequences reference GenBank accesson o
Chaetopdtiddes Planophila terrestris Goover et Hof getter UTEX 1709 Buchheim et al. 2001 AF183480
Cheetophoraes Aphanochagte magna Godward UTEX B 1909 Buchheim et al. 2001 AF183449
Chagtophora incrassata (Huds ) Hazen UTEX LB 1289 Buchheim et al. 2001 AF183471
Schizomeris leibleinii Kitzing UTEX LB 1228 Buchheim et al. 2001 AF183483
Uronema belkae Mattox et Bold (O’ Kelly e Hoyd) UTEX 1179 Buchheim e al. 2001 AF183489
Chlamydononaddes Charadiochloris acuminata Lee et Bold UTEX 2095 Buchheim et al. 2002 AF395493
Charagicsiphon rivularis lyengar UTEX LB 1763 Buchheim e al. 2002 AFR395494
Chlamydomonas parkeaeSA G 24. 89 Buchheim e al. DQ015731
Dunalidla tertioecta UTEX 999 Buchheim et al. DQO015753
Haematococcus |acustris UTEX 16 Buchheim et al. DQO15727
Lobocharadi um coloradoense Kugrens, Clay et Aguiar Kugrens Buchheim & al. 2002 AF395509
Oogamochlamys zimbabwiensis UTEX 2214 Buchheim et al. DQO015758
Vovox carteri lyengar UTEX 1885 (HK10) Buchheim et al. 2001 AF183490
Chlorococcales Chlorocoocum dllipsoi deum Deason et Bold UTEX 972 Buchheim e al. 2001 AF183470
Tetracystis aeria Brown e Bold UTEX 1453 Buchheim & al. 2002 AF395513
Chlorosarcindes Chlorosardnopsis bastropiensis UTEX 1698 Buchheim et al. DQO015736
Chlorcsardinopsis gelatinosa COMP 1511 Buchheim e al. DQO15737
Oedbgonides Bulbochagte hiloensis (Nordg. ) Tiffany UTEX 66 Buchheim et al. 2001 AF183453
Oedodl adium prescattii 1Idam M2, , Present invedtigetion DQ335880
Oedogonium cardiacum Wittr. UTEX 40 Buchheim & al. 2001 AF183478
Oedogonium nodulcsum Wittr. L1, , Present invedtigation DQ335874
Oedogonium pakistanense Idam & Sarma M5 , Present invedtigation DQ335881
Oedogonium 9. L3, Present invedtigetion DQ335876
Oedogonium 9. L6, , Present invedigation DQ335878
Oedogonium 9. L7, Present invedigation DQ335879
Oedogonium subdissimile Jeo L5, Present invedtigetion DQ335877
Oedogoni um subplagiocstomum Ley L2, Present invedtigetion DQ335875

Shaeropledes Neochloris aquatica Sarr UTEX 138 Buchheim et al. 2001 AR277653
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GerBank
Order Secies and grain ource Sequences reference GerBank accesson o
Pediastrum angulosum (Ehr.) Menegh UTEX 1370 Buchheim e al. 2005 AY779880
Schroederia stigera (Schrod. ) Lenm. UTEX LB 2454 Buchheim e al. 2001 AF277657
Tetragoordes Chaetopetis orticularis Berthold UTEX 422 Buchheim e al. 2001 AF183465
Tetraspora . UTEX-LB 234 Buchheim et al. 2001 AF183486
CHorophycese incertee seds  Cylindrocapsa gemindla Wolle SAG 3. 87 Buchheim et al. 2001 AF183472
Dictyachloris fragrans Vischer ex Sarr UTEX 127 Sowp and Lenis 2003 AY206711
Treubaria setigera (Archer) G M Srith SAG 37. 83 Buchheim e al. 2001 AF183488
Trochisda hystrix (Reinsch) Hansg. UTEX LB 606 Buchheim e al. 2001 AF277658
Ouigroup Chlordlla dllipsoidea Gerneck 1AM G-87 Buchheim e al. 2001 D17810
Fusachloris perforata (Lee et Bold) Floyd et a. UTEX 2104 Buchheim e al. 2001 AF183467
1.3 Cugd X
1. g%l (dignment) ,
Booton %! ., SEAVIEW®] 2.1 28SrDNA
MEGA3!™ 2 8
, 5 1862kp
DAMBE4. 11! : GerBank
(ND) (MP) , 7 4
(Bayesan) [*°! 36 2
Modeltest!*"] Tamura & Neil*®! , Quga X ,
PAUP *4. 0b10'*] 1000 1862 715
bootstragp () PAUP *4.0b10 ) 38.4%; 478
, heurigic searches , 25.7% A T C G
( ), heurigic searches 25.9% 22.0% 21.6% 30.5% A+T
:1000 randomsequence additions ( ) (47.9 %) C+G (52.1 %)
( 20 ) ,TBR branch swgpping ( Tamura and Nei
) 6 (1
heurigic searches, heurigic searches 0.107 g
"MULTREES, TBR branch swvapping and STEEPEST - | \:‘
DESCENT (20} (pprparametric boot- ! v
strgpping) , :1000 replicar %UW‘-
tions, heurigic searches, 10 random sequence additions, Li Q.05
TBR, and MUL TREES MrBayes v3. 0b4l?! | 0.03} B

TN + G+ | ( Model test £ 000
) Bayedan
(MaviC) : number of generations ( ) = "0
1000000 , number of chains ( ) = 4, snple fre-
quency ( ) = 100, terperature = 0.5, dart- 1
ing tree = random; burnin =
Fg 1

1000(100000 generations) , 15000generations

o
aﬁA_M.J

‘ﬁ;l. | ¢ ‘,f

A Transversions

1 -

0.0002
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I'N93 distance

28S IDNA
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from 28S rDNA sequences o the Chrolophyceae to show that nether

trandtions rnor transversons have reached saturation
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2.2
28S rDNA Bayedan Bayedan GIR+ G+ |

, - IrL =13559. 4424 ; A= 2, NI MP
0.2681, C=0.2111, G=0.2810, T=0.2398;

[A-C] = 1.0000, [A-G] = 2.8004, [A-T]
1.0000, [GG] =1.0000, [CGT] =6.2699, [ GT] ,
1. 0000; | =0.3998;

1
vy]
Z
<
U
g
3
3

50 %

Gamma G=0. 5686 (Chaetophorales) ( Yohaeropledes)

QOedogonium subdissimile L5
Bl100 Oedogonium sp.LTL [,
D62 QOedogonium parkistanense M5

Qedogonium subplagiostomum 1.2
QOedogonium nodulosum 1. Oedogonium

Qedogonium sp.16
Qedocladium prescottii M2

Oedogonium cardiacum UTEX40
D83 QOedogonium sp.L.3

lineage

Oedogoniales

i | Bulbochaete hiloensis UTEX66
D/B1 Aphanochaete magna UTEX B 1909
P99 Schizomeris leibleinii UTEX LB 1228

ﬂr Chaetophora incrassata UTEX LB 1289
— Uronema belkae UTEX 1179 Chaetophorales

D/P/B100 Chaetopeltis orbicularis UTEX 422
D/P/B100 Planophila terrestris UTEX 1709

D/B100 Neochloris aquatica UTEX 138
',28_‘—: Pediastrum angulosum UTEX 1370
Schroederia setigera UTEX LB 2454 Sphaeropleales

D/P/B1QQ Dictyochloris fragrans UTEX 127
D50 Chlorococcum ellipsoideum UTEX 972

B100y Chlorosarcinopsis bastropiensis UTEX 1698

Haematococcus lacustris UTEX 16
D/P/B100 Chlorosarcinopsis gelatinosa CCMP 1511
D77/P95 Dunaliella tertiolecta UTEX 999
Characiosiphon rivularis UTEX LB 1763
Lobocharacium coloradoense Kugrens
Characiochloris acuminata UTEX 2095
Qogamochlamys zimbabwiensis UTEX 2214

- Chlamydomonas parkeae SAG 24.89
Tetracystis aeria UTEX 1453 Chlamy

D94
Tetraspora sp UTEX-LB234

Volvox carteri UTEX1885(HK 10) lineage

domonadales

O D/P/B100 Treubaria setigera SAG
_‘_:;iscia hystrix UTEXLB 606
Cylindrocapsa geminella SAG3.87

Incertae Sedis

D/P/B100 Chlorella ellipsoidea IAM C-87

0.1 subsititutions/site

2 Baedan GIR+ G+ | 50 %
FHg 2 Hfty percent mgjority-rue consensus tree derived from Bayesan andyds using GTR + G+ |
DP B NJ MP  Bayesan ,(MP
(HI) = 0.5357)

Fusochloris perforata UTEX2104 Outgroup

(C) = 0.4643,

Modd branch lengths are proportiond to the number o the expected nudeotide subditutions Edimetes of branch support provided indude bootstrgp

support (%) when =50
B : Bayedan pogerior probahility ; P: parsnony; D: ddance
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(Chlamydoronadales lineage)  Incertae Sedis
N MP 94 64 |,
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28S rDNA ,
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18S IDNA [5]
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529 ,
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HuHJ,Li YY, W YX, e al. Freshwater Algaedof China [M].
Shanghai : Shanghai Scientific and Technical Publishers. 1980 ,373 —
383 [ , .. :
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. 1979 ,536]
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cation of the Genus Oedogonium Link (Oedogoniales) based on the



4 28S rDNA 497
phylogenetic relationship [J]. Archiv Fir Protisten Kunde, 1991, [15] Xia X. Daa andyds in nolecuar hiology and evolution [M].
139: 8501 Bodon: Kluwer Academic Publishers. 2000
[4] Mroznka T. A prdimnary invedigation of the taxoromica classfi- [16] RanndaB, Yang Z. Probahility diribution of molecular evol utionary
cation of the Genus Bulbachaete Agardh (Oedogonides, Chlorophyta) trees: a new method of phylogenetic irference [J]. Journal d Molec
bases on the phylogenetic relationship [J]. Archiv FUr Protisten ular Bvdlution, 1996, 43: 304 —311
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PHYLOGENETIC STUDIES OF OEDO GONIAL ES{ CHL OROPHY CEAE,CHL OROPHY TA)
BASED ON 28S rDNA SEQUENCES

MEI Hong'?, LIU Quo-Xiang'and HU Zheng Yu'
(1. Ingtitute & Hydrobidogy , the Chinese Academy d Sdences, Wuhan 430072;
2. Graduated Schod d the Chinese Academy o Scences, Beijing 100039)

Abstract : The Oedogonidesis a very unusud order of green dgae, and the sudies about them were mainly focused on their
norphologica characters. But the relaionship between the Oedogonides and other greens is dill hard to guarantee in terms of
norphology. During the past few years various phycolog sts used different characterigics as bas sfor classfication of the genera of
Oedogpnides, and the rdationship of the three genera was uncertain. In order to clarify the sysemetics problem exiging in this
unusua group of Oedogonides, we oollected the sanplesin a large area, ilated them fromfield and cultivated them at 20 to
25 a al6 8hlight: dark cyde under 25! nol photons nt- s, in nodified of Bold' sBasal medium. Algal cultures were har-
vesed by centrif ugation at 7400 rpmfor 2min and DNA was extracted by CTAB method. The 28S rDNA was neMy anplified and
sequenced from 8 ecies representing 2 genera (Oedocladium and Oedogonium) of Oedogpniaes. Aligning with another two s
quences o this order from GenBank , we succeeded to andyze the sequences covering with dl the three genera of the Oedogo-
nides. Sdecting Chlordla dlipsoidea and Fusochloris perforata asoutgroups, we condructed a metrix of 38 DNA sequences. The
phylogenetic trees were condructed by ugng Neighbor-Joining , Maximum Pargnony and Bayesan. All the three trees digplayed
the dmilar topologc dructures. The results showed thet the Oedogoniaes was norophyletic , and within this order , the genus
Oedocl adium was mixed in the member of the genus Oedogoni um ; whereas the genus Bulbochagte was in a divergence postion to
the other two genera.

Key wor ds: Oedogonides;Nuclear ribosomd DNA large subunit ; Phylogeny ;Bayesan method



