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Dominance Analysis of Algicidal Bacteria in Artificial Medium from Lake Taihu LI Yun-hui, LIU Ran,
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Abstract: [ Objective ] To characterize and identify indigenous algicidal bacteria isolated from the artificial medium
of algae-removing pilot study in Lake Taihu and to analyze the dominance of bacteria in the artificial medium and lake sediment.
[ Methods ] The algicidal bacteria were isolated from the artificial medium and genus-specific PCR based on /6S DNA gene were
applied to identify the dominant bacteria colony. The dominance of bacteria in the artificial medium and lake sediment were determined
with a real-time quantitative PCR assay. [ Results ] There were seven strains of Bacillus, four strains of Pseudomonas among the
twenty strains of algicidal bacteria isolated. The dominance of Bacillus and Pseudomonas in the artificial medium was 4.06% and
3.10%, respectively, which accounted for 7.16% of the total bacterial population. Additionally, the dominance of genera as above
in sediments was 0.51% and 1.78%, respectively. The statistic analysis exhibited that there was significant difference between the
dominance of bacteria in artificial medium and that in sediments ( P=0.028). [ Conclusion] The main indigenous algicidal types
include Bacillus, Pseudomonas and Vibrio in the artificial medium of algae-removing pilot study in Lake Taihu. The dominance of
Bacillus in the artificial medium is significant higher than that in sediments, which suggesting that artificial medium has the important
enrichment effect on Bacillus and play an important role in the microbial remediation of eutrophic water.
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aeruginosa ), A B ZE KB4 ( Bacillus subtilis ). WK < B MM
( Aeromonas hydrophila ). BI¥E 1 YKBE( Vibrio parahaemolyticus )
H VT A R T 42 ) L 2

FERM: SYBR Green 1 Master Mix >4 Toyobo 23 5} B, W
HHXBEA Gene Quant DNA/RNA ¥R HF5E X ( Pharmacia Biotech ),
ChemilmagerTM5500 £ B 15 538X ( Alpha Innotech ). ABI 7300
KtE & PCRIL

PSR ( BGL1 EFE, pH=7.1): NaNO, 1.5¢/L.. K;HPO,
0.04 /L. MgS0. * 7H,0 0.075g/L. CaCl, * 2H,0 0.036 /L. ¥7 18 &
0006 g/L, #7BRREkEE 0.006g/L.. Nar EDTA 0.001g/L., Na,CO; 0.02¢/L
H3BO; 0.002 86 g/L. MnCl, * 4H,0 0.001 81 /L. ZnSO, * 7H,0
0.00022¢/L., Na;MoOs * 2H,0 0.00039¢/L., CuSO, * 5SH,0 0.00008¢/L.,
Co(NO3), » 6H20 0.00005 g/L
12 REHL
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R RIAER P, SRER N 5~-8¢, RENE N 2007 47
H29H,
122 KREWRE HEERE SN TRHIEERERER L
(31°26'34"N, 120°11'47"E o FAEARRAERS ( H 42 5.5cm ) RESE
%, BRI RN 2em AV T, HEWEIZRZENRBIE.
13 X7
131 #EWHHLBERE BREVNAEGNE, 24HEF
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# (1500~2000)Lx., F8 A 140100, FKE, W EIHH
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WITE TR EENE MR, TERER, BAHiEH
A8 h B IKE] 40% LA VS SRS P bR . T B T UTHE
BRE(%)=[( X EAEMAEATFEER - AR HBENRESE
B/ 3G BRH B MR ] x 100, - RI2H B IR i 34
TR,
132 #AF16SDNAWPCREARMZHEWHWF LE Of
B IS B FOAT HE T bR DNA 4R BRI Zifh: B 1.5~2.0mL 85 3%
24h BB, 40001/min B> 10 min, BLOER N 83 mm, F E
¥, I - EAFEIREU DNA, 37°CH DNASEE T, Tris-EDTA
ZhBL(TE) 158, -20 CIRAF, & . Q4 DNA R BR 4
fb: BRENAENT RAEXEZAE TR, 2RKRS . BE
&% 15min. HIE/E, A - S 5ERBUE 41 2 H 4 DNA,
BRI RE M B SRK R B ICTRRE A S mL, FIBY - EFIEIR
BRI PE R H 40 DNA . @M FHFH B #5757 16S tDNA X B i i 1
B MK E: RAE X AR EFR 6 16S tDNA 2 F 119

¥ RS | Y%t A& 4 B 43 BS A VA B S (R 4 DNA 54T PCR
P18, ISR R BT S A BT L R R

HRBRHERSIMFIERRL PCREMKRA: 10x
buffer 2 pL. MgCl, 2.0mmol/L. 4¥ B 14 5| # 45 20 pmol, 10 x
dNTP 0.4 L Taq B-& 1 U, 3 FH2 DNA 1pL, fkeh R &4k
FUZE 20 uLo PCR KR 5544 95 CHUEHE 5 min, SR JF#EAT 354
&3 (95°C, 1min; BIERAEE, 1lmin; 72°C, 1min), &5
72 “CHEAH 10min, 3347 AT 2 % BEREBHEERR HLIK

£1 FMEHRI6S rDNABERY 5155
Table 1 Primer sequences of genus-specific 65 #DNA genes in the present study

A F#31 Loe ¢ %ﬁf B 30k
Genus Sequence size Annealing Reference
temperature
A F: 5-AACTGGAGGAAGGTGGGGA-3"  370bp 64 [4]
(usu) R: 5-AGGAGGTGATCCAACCGCA-3’
BapugE F: 5 GGTCTGAGAGGATGATCAGT-3"  990hp 64 [5]
(PSE) R, 5" TTAGCTCCACCTCGCGGC:’
srurrE F: S -CGATGCGTAGCCGACCTGAG-3 1.2kb 67.8 [6]
(BAC) R, 5" AAGGAGGTGATCCAGCCGCA-3’
s sppEE F: 5 -CTACTTTTGCCGGCGAGCGG-3  954bp 67.8 (71
(AER) R: 5-TGATTCCCGAAGGCACTCCC-3’
R F: 5-GGCGTAAAGCGCATGCAGGT-3"  117bp 64 [8]
(VIB) R: 5-GAAATTCTACCCCCCTCTACAG-3

133 BEWRIENME BFSHBO6E PR HAE
G T FIEF B R A PV SR L B B 8 LB,
HEARIT: Lo (O shh v, 7Y, 4000 &R B

Yo

TS0 16SrDNA ZEFAEIHHE UL, Co M Co NP I B FHIR
HHEF A GHE 165 rDNA 3£ B BTG B

K ERPCRE MR M S KB H20uL, 15 1000
SYBR Green 11R & ¥ ( 43 45 DNA Taq B & §§. MgCl. ANTP,
SYBR Green 1 #1 Buffer ), #5445 {4145 12 pmol, 5.6 uL K B DUEE
K, #£4< DNA 2 pL, PCR SR 4544 4 95 CHAEE: 3 min; (95C,
30s; FHiEBKEBE, 1min; 72 °C, 1min )40 PMER, TEHA
PRI S BRETNAES - 7+ H 64 TE 99 CHEBAH BT
ISR b, IR 2R 45 SR B 7R 45 258 PCR F= 4 (4 15 4 il
LIGTEEH , BREREEY—. B RNEE 3K,
14 it o

SR HISAS 8.0 4 ANOVA S H 4 & 4 SR FIHA B U8 22 1]
BRBAERAERNES, b TREEANHEELETER
7, HCRA £ BE, 0=0.05,
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2.1 BB F 16SDNA I PCRERSER T F LR
XKW RS AR A A B RH SN R L,
TR 20 BRF BB AT T 4 MR RGN 165 rDNA KRR
BT, 455 B R 20 Bk 4 DNA KA B 438 A B 1y
e, WA 370 bp 1) 168 rDNA Fr Bt; 4 ¥R B4 DNA FEAH]
PR R B S A TRR A DNA RE AT B HH 37
FHE M SEAH; | R DNA A T S 0 M B i
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U SPRUITE DNAREATHT T MK M R4, B
SHRATE ) DNA A FiX 4 NP B S Rt S | 1 R IR 57
PR B, $ORTTREIX 4 Fh A B ASMOSL BRI B 4 . 165 rDNA
FENY I H e KBS AN 1, 4HPE M 16S rDNA B e 5 mk 2,

1

4370 bp
117 bp

A: SBHH BRI Y B 8 165 rDNA 3B i % (Aeromonas
PCR product of 16S rDNA genes ); B: ¥ % 4T ¥ & ( Bacillus Cohn ) 5
M 5| #4738 49 16S rDNA # B} B ( Bacillus PCR product of 165 rDNA
genes ); C: 1R % M B ( Pseudomonas Migula ) 45 ¥ 51 41 4 3 o
16S rDNA 3% B } ¥ ( Pseudomonas PCR product of 165 rDNA genes );
D: I B (Vibrio )5 51 5| 193§ 9 165 rDNA £ & } B (Vibrio PCR
product of /68 rDNA genes ); E: @& A 5| 44 ¥ 14 165 rDNA % B
H £ ( PCR product of common 165 rDNA genes in bacteria )

Shdr, % 15354 100bp B DNA 5 F 8 Marker; #2.3%# %
B RS P o BB 4 A (lane 1: 100 bp DNA marker;
lane 2 or 3: positive or negative sample of genus—specific analysis )
BH1 XPBRREBAENHEPIBHBRERE 165 rDNA BESS R

S i
Figure 1 PCR profiles of genus—specific 165 rDNA genes of algicidal

bacteria in the artificial medium

F2 WA I16S rDNABEEMREFFIEENXMBRREBAE T B
SEHBEE
Table 2 Algicidal bacteria in the artificial medium based on genus-specific
16S rDNA sequence analysis

MR HHRECR () HBI(% )
Genus ’ Number of strains Ratio
TR M B ( Pseudomonas ) 4 20
FHINTER ( Bacillus ) 7 35
S HIH R ( Aeromonas ) 1 5
KR ( Vibrio ) 3 15
H (Others ) 5 25
A1 (Total ) 20 100

22 WAANRE KRR T ERER AR ERLSH

i R SERT 92 6 E B PCR S AR XS KWK #E%E B4 A A B
KRR PHEEENMBERATT 500, RITWR, IWEB
HREES, HHEARN627%; HRESBREMFER
FRE, PR35 B 4r 5k 4.30% F14.06%; BEMRENLEEE
%, 4B S B 3.10%; X 4 8T TR S G AT O LB
17.73%.

%3 BANTREANMRRHIFAMBEBNRTEE

Table 3 Dominance of bacteria in the artificial medium and lake sediment

HEAFR HENE(%) KPER(%) PlE
Genus Artificial medium Lake sediment P value
B H B ( Pseudomonas ) 3.10 £+ 0.45 1.78+070  0.174
AT B ( Bacillus ) 4.06+0.26 051+0.04 0028
SHRE R ( Aeromonas ) 430+0.04 - 588:029 0076
PNHR ( Vibrio) 6.27 £0.09 755059  0.194

[F] * HAENRERHARRTEHBEEHAPELRRA Y Bk
(7 ZXF )1’ -test was used in the dominance analysis of hacteria
in the artificial medium and lake sediment ), P < 0.05

FIRBRE P SMHBHENEAESHGN R EEE
M ER AR, RAERFENEIE, 27.55%; HKES
BRTE R, RS0 5.88% M1 1.78%; HHIFFH
BB B, G4 M0 0.51%; X 4 2540 B 7E B 4
i 5 EL A 15.72%

XA S KR & Fh B A I BT £ test 5
=, FHFFEE (Bacillus ) TEA SN RS KBIRR F4 4
ERAGITFENL, FHTHEBEAEN R ESEMLFIHE
BTTERESR ARG, A3 Fh e S SRR+
M MEE BEER,

3 itig

BAEYBRERARREER R RE AR E NI EREREAR
Z—, HERAZMAEEAERENR. FRESEN/E
i, SR EE, SEBRARER. SRFER. ]
HREE. WEE. ¥ Z 8% & Sphingominas ). ¥ M H B
( Myxobacterium ), ¥ T & ( Flavobaeterium ) %% , R IKEF LM
KEBREPREBEMASN B LB 7 20%REEH,
Xt H RN FE B ( Mirocystis aeruginosa ) VA BEZR 24 h T 3% 40 %
A b o Sy Bk e s A AL 28 B, BRATIRLT 168 rDNA Xt
PR AN BT T,

HFXTH AN L EEEN SRR BENE S S
FHATH IR R A KIS EF R LN, X—k
X EREEN FOME PR E TR E &, BA
YR [ A A 28 A A SRR Ve o _L AR B 4l B
HHMRRE, R BR, 4N FBHAHEL ST LM
BERNEM, BRI, HAx B 5 5 4l S50
6.27%, {REEHAHIE . TR BTSSR B M LBl , ¥
HTE3.10%~4.30% Y H; X—ER SHREEHNFBILE
EHRAR, RTEAS PR L& E A T REE S
MAHANBTEEEN, THENHBHAE, BARILLNE
BEE, HEEFHEEBENERE D, (U833 hiFs
JH s TR R BRI B KD, BHEERENN
B L, TRERA SN R LA, i, ARHETA:
KA&AMHERAF T fEth 2 G5 R 5 16S rDNAWES
RERH—ANFEE2),

[FIEH B KR EMEREA P4 FBNAERREEZR
X, BEMEIE, R ETHR7.55%, FHRAFEHLE
FEERAR, L 0.51%, T RMEEMBAERENNEE SHE
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