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B OB TIORKWIA RAEKIE 7 BREZE BV (M. aeruginosa) I 1 BK A BUBENE (M. flos-aguae) gyrB JEIK i
SIFFI(974bp) , B 40 SRR 1,17 AL B, T (G + C) % W 47.8% , gl FIA{bE =97. 10% . 7 NI 4 T
S L, RN K R A3 , ST SE PR T 5 A P05 2R ¢ R IR K 5 5 0 3 52 58
AT ) 5.1 M T St M B0 SR B0 £ L AR L 5 S0 R B 46 [ 9 U0 B 5 0 5 A 4 £ 43 2K A
B, gyrB DR A OB 22 R AR BTECROE T 168 rRNA, 15 168 — 238 ITS Al cpeBA-IGS SR Y, %) gyrB JE A o]
R BIF 9 e 432K P £ S0 1 B A7 43 TR .
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Sequence analysis of gyrB Gene from Microcystis in Lake Taihu and Tangxi Reservoir
( Guangdong Province)
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Abstract: In present study, partial sequences (974bp) of gyrB gene of 7 strains of M. aeruginosa and 1 strain of M. flos-aquae
from Lake Taihu ( Jiangsu Province) and Tangxi Reservoir ( Guangdong Province ) respectively were measured, and 40 variable
points and 17 parsimony informative sites were found. The mean parameter of (G + C) % was 47.8%, and the sequence similarity
among them were more than 97.10% . In the Neighbor-Joining Tree, different morphorspecies were intertwined and could not be
discriminated clearly, indicating that genotypes clustering had no directly relations to phenotypes. The different geographical strains
didn’t clustered together either, indicating that geographic differences didn’t affect genetic similarity, and supporting the taxonomic
treatment that different species be classified as Microcystis aeruginosa complex-species temporarily. The resolution effect of gyrB
gene to genetic diversity of Microcystis was better than 16S rRNA, and was similar to 16S —23S ITS and cpcBA-IGS, suggesting
that gyrB gene may be a good molecular marker in studying the taxonomy and genetic variation of Microcystis.
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1.1 BHRSRIR

SIS E PERE VLIRS I 3 (M. aeruginosa) 4 ¥k (THO34  THO35 ., TH036 ,THO39) , )™ % 1]
MK EAR SR B 3 Bk ('TX005 , TX009 \ TX010) 7K FETAFEBE (M. flos-aquae) 1 £k (TX016) , A< P8
HUE I o B R 3R KB Rk ok B GenBank, 4 25 B M £E U 38 ( Synechocystis sp. ) PCC6803 (& 5t 5.
NC000911) (¥ 1).
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Tab. 1 The species and sources of the Microcystis strains used in this study

fhR) % ' kS JFHI BHRs SRAE HiL A
M. aeruginosa HIE S E 3 THO34 974bp ALY TLFR IR K
M. aeruginosa A 2 kv THO35 974bp ALY VLIRS T80
M. aeruginosa AR S ok e v THO36 967bp NS VLIRS T8
M. aeruginosa A 2 e v THO39 974bp NS VLIR I K8
M. aeruginosa VIE S € 3 TX005 974bp AR S5 WM R
M. aeruginosa A otk v TX009 974bp NS SR IN V7B K
M. aeruginosa LIENTE 3 TX010 974bp AT WA E K
M. aeruginosa i A NIES843 974bp AP009552 H A g 0]
M. aeruginosa A G i e Gy10380 967bp AB014974 H A
M. aeruginosa AR i e Gy10381 967bp AB014975 H A
M. aeruginosa A SR e PCC7806 974bp AM778946 frf 2% (12]

M. flos-aquae IRAETR A TX016 974bp ALYy MR
M. wesenbergii R e NIES104 974bp AB074771 H A Z g 3)
M. wesenbergii HICUREBE Gyl0418 974bp AB014989 EE N

M. ichthyoblabe 1 F I TAC136 416bp AB325130 H A K 3]
M. ichthyoblabe 10 Y TAC146 416bp AB325131 A AL g e

M. viridis LR TR A Gyl0417 974bp AB014988 H A

M. viridis QU@ NIES102 416bp AB325096 H AP )
M. novacekii PG e T20 -3 416bp AB325109 ZE g )
M. novacekii PR IR e TL2 416bp AB325108 ZEHRE?

1.2 DNA 2B % PCR ¥ 1
Bebk DNA (FEHCRZ04L PCR SR KW id) 77 152 OCHRT 16 ] PCR 378 MINF 542 gyBF: 5 -
CGATGAGGCCGTAGCGGGTTACTG-3” ;gyrBR ;5 -CTCTTTCGCTACAATCAGCCA-3” | b ¥ 1 W A= 9 48 7] &
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J%. PCR JZ 1K Z (20pl) £ 10 x ExTaq Buffer 2. 0pl, dNTP 1. 5, 5[4 8pmol/L, DMSO 1. 5pl, ExTaq DNA %4
fiff(5U/ul)0. 5U, DNA it 1], Ha HIRZE KR .
1.3 F3MEREHELLE
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J#5 , H MEGA4. 0 Kimura 2-parameter £ 8Y , #4 8 4[5 43 ( Neighbor-Joining , NJ) . 28428 1A 2% F Boot-Stra-
ping ¥, 1000 YCE S HIFERG G

2 RS

2.1 gyrB EEFEF 547
2.1, 1 JRAl A2 BEFPE S B ISR Y 8 MRINGEME gyrB JEP P £E ClustalX 1.83 o) , #5507 51
K 974bp , 2 MEGA4. 0 43#7 & R4S S0 o 40 A (AP A 4. 1% ), 2905 B0 17 A 4 10,
HURE 4, R e/ R LU 2.7 P HI (A +T) % (52.2% ) > (G +C) % (47.8% ). 7 BRI G IE#E [8] 28 v 5
30 AN, 25 AL 10 A, (G + C)% hy 47. 6% , 554/ /i LU 4. 1. ABF5T i 8 BR M3 3 0H 1Y
(G+C)% BRZEMEN1.1% S ICHE S F AL F B E w0, 4 2 DAFERME (G +C)% ZEH/NT
2% IARREX 34 Fh , Bk o eyrB ZPFFIHI (G + C) % S A RE X /MM s R [l e pp 7
2.1.2 BbRIE AR SR NZEBEARTIFRTSIAITE S 96. 7% —99. 3% , Ho v AR 5286 3 I 7 (19 7 MR 5
LR T HUARUNE A 97. 2% —100% . IR K R /K AL AESE TXO16 55 7 A S S 5 101 1) J3° 81 - 5 AR ARk
97.6% i IAl 5t 1% 22 5 R K. i SR AW 28 Sl o8 7 B AHARLPE O 98. 5%, LA BRI Rl N P 51 AH LI Sl 99% —
99. 5% . I L T4 HEHERR 11 £ FE B AR BLYE Ry 97. 5% — 100% . Kl ¢35 THO35 ' THO36 M i71% /K J%
) 3 B4R SR 10 2 B TX005 . TX009 , TX010 J3 31 [A] #H Bl 14 g 100% . % 1E 7K i TX005 , TX009 , TX010 5 K i
THO35 \TH036 , THO39 JF5I A AR ZE 99. 10% LA I, 3 BH K8 -5 17 1 /K T2 AR 4 A a0 i bk 19 G B 838t 4%
25
2.2 RERBEHM

VIS M5 ( Synechocystis sp. ) PCC6803 fESMIEIFHIEE R M #E 3 NI RGEA LI 1.
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Fig. 1 Neighbor-Joining Tree based on sequences of gyrB gene of different Microcystis strains
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TE NJ B 15 BRige i B 25 il Cladel , Cladel Hy SubCladel 1 SubClade2 #H fi%. SubCladel P43 k4
LRGSR AL T ARSI A Y 7 MR LRI S R A GenBank R B9 Bk Gy10308 FiI PCCT7806 , fH 4y % 52
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3 itit

3.1 XFHERENESSE

JL Hanman Lopez-Rodas  Gugger {2 HEFA 527212 84 FIMESS HUIR IR ITIR O6A €0 3 % A0 e 41 4315
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T A R e WY, AN [ R0 B XAy NI AR S Al 5 FE AT A [ M A VR A
RN E AR B S i e 3, TRIRAS W 8 22 5% (AR SRRTE— , [MRE R WIE 2540 2 Pl BB T A 7T .
3.2 AESFHRIEHEREREENDTH AR

[ T 5T 5 52 4 36 SR B M B 9 B A S M, o TR S ) o P O R A IX AR 9T R B 8. RAPD
(Random Amplified Polymorphic DNA) 4347 S REAS | 15t (515 5 5 F Lo R AV XS B OC R (B IFABEA R IX 43 3
Rl 168 rRNA SEN BN PEAT , A E B S R0 T K 94328058 Bk A 3E | Otsuka 25417 38 S 7] fo 46 3
JEAFN] 168 —23S ITS (360bp ) J7 5 AH LI Ny 94. 8% F1 93. 3% — 100% , 4 23 1ol 4 3 Tl 4 )3 51 AH 8L 1 Oy
95.9% [ R T AN [ iy 1) £ 78 B FP ] epeBA-IGS( Phycocyani Intergenic Spacer) (568bp) 52 31l AL
P 93.5% —100% ', 55 Wu S I F ] cpeBA-IGS(680bp ) FE AL (94. 0% —99. 8% ) 3 . fEA4
W, AT gyrB JLP (974bp) FhiE] EFARRIE =96. 7% |, SRS WA BE RN P JF SN AR L Hy 98. 5% . gyiB JiE
K55 16S — 23S TTS cpcBA — 1GS J7 4145 168 rRNA (R 2848 M i, A & 1yt A% (5 B £ 5, g S )
JFFARPIE 3K T 16S tRNA(99% F199. 7% )™ %5 16S rRNA 3 5 LA 5 (4 i 47 2. th T 16S - 23S
ITS Fil cpeBA-IGS J7 4L, Bl EAR A BRI ER 2, ] BE S A 17 41 (] A LB XS, TS % —4:5 [ (] 16S 23S rDNA
BE R0 B PR ST T 9 i 1, 3 0 2R 1 ZE BRI A) B X epeBA-IGS 7 328 3 A8 oA — 2 W N g Jmy B
™ eyrB SR TE B  FERLFTAR S 168~ 235 TS Al cpeBA-IGS FESIHI 2, W] gyeb 471
BRI REBE S S s A% 738 o i R 44 FAmic.

gyrB FEP 5 A A FARIC HIA BB ALX A AR R A G B35 , SCHF T Neilan £2 I 9 BB F 2K
TR TC B AR MR AL 5 B I R HERR SR 2R A4 1 R R A5 R A s I [ — AN R e 7T Rl % F 2 R 2y
TARICEIARAT R XM B S [ R0, ABIFSE SCRFEDI SR TR 2% 1 7S [ 5 o U DAy 41 2 ol 0 e 265 b ) 4
St
3.3 AEMERIREREKIBEERSH

Komérek , Prakash 25 P57 2 W1/ 22 5 6 S BT FAAE A BR k132 40 A0 T2 LA — 52 O B PE ™ W 264
T EAE R A ARl O ) S R 77 7R 2 HEE Ak AR AR ST K5 1R K R Ak (o A 3 )
FPAUAR I = 99. 10% , B AE SubCladel P ; fir % 4 4% 13 92 % PCCT806 F H 4 4 43 i & ¥ Gy10380,
Gyl10381 NIES843 5 r|v[E 7 A4 4 (e s 18] ) J3° S AR Dy 97. 0% — 99. 5% 5 4 £ I 3 3 A [) s AR 2R 26
RZR, AR FZ I A AL 22 S A PS54 , 5 Casamatta 2542 1 A9 W5 BRI H I | A9 22 5 548 E I AE
PEIFJE BRI A LA — B



X FARE KSRGS G gyB R T2 547 225

4 gy
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