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BWE  AWFRRA PCR EFFIMEMN ik, SR ER KR EEA BE bR (MS641) FI S —
R MR B R BB (M574)1DNA 168238 FH [H] [ X317 T F 5 M 2 f o, 5 R %
B rDNA 16S-23SH: H [ fa X T LAE F — Ml B e MG 4r, A T I BEM S XML E.
HAGFRTFRETHSMBRSBRMRBEMRRE LAREZNXR, AU RH
BHEIE Microcystis iDNA EFBRXSFFIETHE, AHBEERWEERREFLEHREM
T 5 -fHEA,

% gt i B 4R 4 P B (Microcystis aeruginosa) , B [< 1 & 3 (Microcystis wesenbergii.) ,
rDNA, £ [ F& X, 7751 4 4t

BB R (Microcystis) &2 BRIR /KKK IZ 53 7 0 — Ff K 46" 382, R A AN D R 2K 5
BRAAPFESER, AFEKRT/EN T RER N HERSE E (Microcystinek MCYST)!"?, —
MEAFEAY, daXE e ASEREA, MEES SWEMEREE AL EED.
XK, AN KEE ERA MR, A 5B KEN 40 E K& & B R ¥, ™
HYW T AREFNESRER, AEMBERNMREIIRBAMNMEEEE.

FESEENBERANESESML, W H, BEMNE SIS EE EREE £ KAFERE
KMBEMARRMEEY, LREERMEREMECER, ¥AMNI XL CRERS. H
ENMERER KEBABRKE FFERMEEEEREBR, BT, EEF5 26
Mo FEEMSRXEEENEFRI ZHNA KPP REANS FHRISRKSF
rRNA (21 16S rRNA) X HEN, A B BEEAFE M EARKREK 16S (RNA AHER 2
O ERSEH MY, R A, 16S rRNA K HEFA TR L KTFEHRE—ME
SFEIFE bR, B T R e SRR AN [F B AR, S S TR<F i ANREE A, #E AR UL, K4
T rRNA Ell 16S rRNA # 23S rRNA K Z [6] #) [8] % /5 51| (Intergenic Spacer Region) & —
MR RS, AEREHNREER AR TREXARFUIN L BELMMEG LY

* ERARFFEESHRTME (tHES . 39770058 71397701 15)
1998—09-101& [l
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ABFSELA 16S rRNA F1 23S rRNA E:H & [8]# [8] [ 57 51 8 4 FA510, 3 BEIR K &
MEBEHA TR (MS641) 15 — KB FRHICHBERE (MS74)rDNA 165-23SEH H g X
HITHR, N FRTBRZBAEMEERBEERR EZHHXER, -2 IR
L — MR TR P HIR HE B

1 #MRE5FE

1.1 #

A 5T BT PR (V) B R O R SR 1 BB B FE AR (Microcystis aeruginosa M8641), Kk B + H
RILEM, MBEREEETER KFM, Microcystis wesenbergii M574), 2k B F1 B # %
GeAKAEAEYH R X LRI Am., —FMEBERPER ERAKEEYI R ELEMR
ERMERME. BHRETKEEYITRTEMNE.

1.2 DNA B1%I#& 5 rDNA ITS XA/ PCR §#8 R KL

DNA ##1%& B 50—100ul 358 T 0.5mL i .18 1, 8000r/min& L> 2min, F b
W, A 25ul REUE B (1%SDS, 10mmol/L EDTA, pH8.0, 10mmol/L Tris—HCI, pH7.5,
10mmol /L NaCl); X A AL ZEHH i DPS difb R A HENRBEMBE P HRRHE
DNA H T PCRY" #, PCRY ¥ & R & % % W X[7]. PCR3l ¥ H: Ml6: 5’
GGGGATGCCTAAGGCAGGGCT3 ', M23: 5" CCACGTCCTTCTTCGCCTCTG  3°, 4+ 5l
#tREF 16S rDNA 37K 51 23S rDNA S° KK (B 1). Ml6 B EERM £ —15I
M, M23 HIESBWEASY, THERER LB EMERRTA GG VTG,
PCR =4 F . BEULIE B DPS & i 4lifk, Uiy Bt T /5 s & TE B #%, B 2pl T 1% M SRR %
BERE bRk &, A - 20 TIRIFEAL.

™ Mi6 M23+
16S rRNA tRNA 23S rRNA

C — |

oo

Intergenic  Spacer Region

B 519MI6HIM23Y HIDNA 16S-23SEH [l B X 7~ B
Fig.I Diagram of PCR amplification of rDNA Intergenic Spacer Region of Microcystis
by using M16 and M23

1.3 rDNA ITS X PCR # & 7¥R5EpE R FF 5 E

PCR ¥ =148 DNA SiL R G dfifb /G, 5 bk & 82, B 4Kh pTZ19, &5
TRy —H#E, KA EHE Life Science Sequenase Version 2.0(USB) W7 AA & &
B E A ORI DNA 731
1.4 FHIEBSH

i B8 B K T VAU A D DU BT 0045 e 3 AT HE S O (B 2) 3. R3] Add 8
K54 (gap), AE BB B KT REMI RIEME. RATTEIL 2 K48 PC gene 6.0 #1T)/F



1.8 BRHES. iRk MM rDNA16S-23S 5 [ 1] X /9 ¥ 51 MGE '3 40 47 43

Bl e 4T

) ER5ite

2.1 rDNA 165-23SEHEME &) PCR 714

AGFF KR DPS AL R SR KL SDS FIRBOK  soapp —»
h 215 84 DNA, FriEi8 A9 DNA MR T % —

Hol PCRYER R, RARFMERE. ATk

HRAEHPCRERMISR EHSHTE N m2 DNA 165-23SEFEEME PCR T

PCR #5147 M16 1l M23, Mi6 F1 M23 4 51| o 7 9% 3 i

R 16S DNA 3' ABHIESMA 23S rDNA 5" A%ifg P2 The result of PCR amplificanon

SRR, BT R — M M IR R E R A R 2 MR Microosiis ceruginosa:
1.4.5 BB ®E Microcystis wesenbergii

Fi rDNA 165235 ZEFIM K (A 1), S45RMN RSB TRIER

MMM PCR LR LA 2. —#h i WMAT PCR

P A — B, 49 S00bp (1145 16S 37 KM 23S 5' K94 (DNA BB4HF51).

2.2 PCREMHZEEFIMELSR

PCR =41 DPS # i stifb ., i 2 7] pTZ19 M) Smal (24 L, @it PCR MR B EA D)
K% kBT, R AR 2 bk S T AR DNA JF 5, 961 5% 7% 8 3 0 LT 1
B 1652353 B jul Big I A4 1€ 8 4 51 9 360bp 1 364bp (A~ ELIK 168 37 A% M1 23S 57 K
fDNA S5 Fe#), #4881 M REEM (RNA XM, 2 160bp(A3).

B R L e 3 AT L E S W, 4 AT S SR R B .l At % 16 36 R G LT T 3 [l
K9 ] 8 4 B A 5% M9 5 B, Ho, IR 1 (16S rDNA 5 (RNA 3.2 fu]) B2 (¥ 88 % 7
%y 4%, T IR X 2 (IRNA 255 5 23S fDNA Z 8] BT M2 R Y 6.4%. ST MR, st
OO O 7 6] X 2 4 — B 6 /1 B R 2 ) o B, TR B e LA 3R O S SR T T A T R
Al EERE2 —, M AR SR 9P HE L5 R, i Intemet SEERT TAEYF
PR R TR, 4 7 475 7Y ) 5 Genbank ) #0247 HOB, R BLCREK A 16S-23S K A ]
Wi X 5 Anacystis nidulans 78K #) 2 5%, & KHE B 574bp, L B REAM A AR 2
(RNA ZE B3, 76 W) 0 40 1% A [a) I8 e ) 4 61 (] 6 X 2% 7, (@IS i W 1 0K 0 85 4 () b O
rRNA #4908 A fa].

2.3 BN rDNAIGS-2ISEHEAMEMNBAREREOSH T RESAERPRNA

R4 FAEYF T B @B KB e ¥ /K " MM 17 R 8 M o () 2 52 R H AR
B E R AR B AL — AT 8 o xR S R B S RS EE Y TR, 3R R DR B AR
M4 F 2% Iy ik, Neilan % A'EL 16S rRNA 2 H b 4t 58 b okt 17 000l 17 % Rt
f4r 2R E, Ht T 168 rRNA X F HEHE TR, BIF A [B # 2 ) 1 51 8 1 MOk
H #5 3k 99.6%, 1M (o] H Bl 0T 3% 99% LU b, e St i o S5 ISR I, — /(LA
0.7% 9 % 5. B A GE4r 88, 16 & (£ 4 % 000K FR (a] F0 o LRI IR 28 0. M ACBT 5 1) 4t
PP S MO rDNA 16S-23S2E P ] B X 69 4 B ok 4, At T B (K R 8641) 5
WEHBEE(BRE S7T4) PR EHFEERY 5.2% R EERMK 2, /% 6.4%. 2@ 8RM
BWEAF R (8641 5 7820)rDNA 1652354 B [u] B X ¢ 7] M5z 5 R th R W, i K

M 1 2 1 4 5
-
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3'end of 16S rDNA

8641  AGTGACTGGGGTGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGTGGCT
574 oo e

8641  GGATCACCTCCTTAAAGGGAGACCTAATTCAGGTAGGAGACGARAARAAA
574  mmmmmmmmmm e mmmm e G-==-T--=-T===-=-—=-

8641  GTAGTCGCTACCAAGAATCAATCCCAAAAGGTCGGAARCGAGGCAGAATTG
574 e e TG-**-

8641  GCTTTCAAACTAGGTTCTGGGTTCATAAAAGACCTGAATCAGGAAC
574 mmmmm oo

Ile tRNA
8641 | GCTATTAGCTCAGGTGGTTAGAGCCGCCACCCCTGATARGGGTGANGGT(]
N S B e

8641 CCTGGTTCGAGTCCAGGATGGCCCACCTGCACAGGTGGCARAA~-ACARAG

574 [ mrmmmmmmmmmmmmmm oo TA----C------

8641  AR*****GCGAGGAATCAGCACCTTATCTTACTGACATAGTAAGAGAGAR
574 —-AAGARA-~-—===-—m—m————— - —m o T-T-———m————m -

8641 TGCTGGCTCTGAGTAAAGAGTCCAGAGGAACCTTGAARACTGCATAGAGC
574 e
5'end of 23S rDNA

8641  TAGGTGAAAAAGCCAAAARAGAAGACCGCARGGTCAAGCTAATARGGGCT
574 s e m e m e o

8641  AARCGGTGGATACCTAGGCACACA
574  mmmmmm—mmmmmm oo

M3 Bt R Bo41) 5 MIKHEEBR (574) 1DNA EHE R X 55 L&

Fig.3 Sequences alignments for the nucleotides of rDNA Intergenic Spacer Region of
Microcysils aeruginosa (8641) and Microcystis wesenbergii (574)
HEF v (b7 B 5 o0 S0 A [) B £% 17 R AH R B9 1% B R A S 20U, + (USRI L R
Only the nucleotides differing from the first sequences are shown, 1dentites are denoted

by hyphens; deleuons are denoted by “*"

R AFHKEDLEAER SN ETHEEK (8641 5 7820 B HFBEER N 4.1%, 7820 FF X5



134 MR A 2%, ZAMR/KATEMDNAL6S-23SH: A 8] F& X 4 £ 5 Ml 72 5047 45

), BLH T rDNA 2 [H 8] X rT /R 5 — ME A RS 70 1 36 05 0 T 10 3 B s Ff 8] 55 7 N B
KUE. RIFTFIIEEME BER (PO HRMELIERN), TLEL, gMERES X
R EE, —HNEZERAUMESASMBEMRNAFKREZTFREUEEEZSFA
KFTE R 52%, 0 & 4.1%). MIEER o FEULKF A B K¥E LRGRARF VAL
B, AT MALEEBR, R Al —E M A LE EABREEZHN XK, XTX—
SR IR K E MR R HET RANA R, AES L Emmnasie. METRTNE
AStDNA ZEH B R KB EERBRRERNERHLEMBRG D XNEE, UEARRFHART R

EEEER,
3 #it

rDNA 16s-23sZ H [ fa X, ARZERE R KB, B TRg KR T 08 VIHER
Mo KRS E RREH 7 TR, ACH A ERIR Microcysis tDNA FE[H 8] Fa X 4>
JFFIME T B, At — L T RUBRRE D TRAEVIR KL R TR B
i BE 1 &,

2 % X ®&
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SEQUENCE ANALYSIS OF rDNA 16S-23S INTERGENIC SPACER
FROM MICROCYSTIS AERUGINOSA AND MICROCYSTIS
WESENBERGII IN DONGHU LAKE, CHINA

' He Jiawan® Zhuang Li" Zeng Longmei” and Qu Lianghu"

Chen Yueqin'
V' ( Zhongshan University, Guangzhou 510275)

D (Institute of Hvdrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract The rDNA 1658-23S intergenic spacer regions from Microcystis aeruginosa
and Microcyvstis wesenbergii in Donghu Lake of China were sequenced and analyzed
to illustrate the evolutionary affiliations between toxic and nontoxic strains in genus.
The rDNA spacer sequences ranged from 360bp to 364bp exclusive of 16S and 23S
rDNA coding regions, containing a Ile tRNA gene. Sequence comparisons by
computer programs showed that distance values between two species were about (.05,
whereas distance values between two toxic strains of Microcystis aeruginosa (8641 and
7820) were 0.04, which indicated Microcystis aeruginosa and Microcystis wesenbergii
has a quite close relationship. In addition, Sequence comparisons showed the variations
in the position 282—295bp were high between two species. High diversity of this
region may facilitate the design of DNA probes specific for toxic Microcystis
aeruginosa in Donghu Lake of China. It is the first sequence report of rDNA 16S-23S
intergenic spacer regions for Microcystis, and the sequences will serve as the basis for

the indepth studies on the phylogeny of Microcystis.

Key words Microcystis  aeruginosa, Microcystis wesenbergii; tDNA; Intergenic

spacer regions; Sequence analysis



