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Isolation and analysis of bacterial diversity of the seaweed from the Weihai Beach in shandong provihce. Journal of Zhe-
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Abstract; The seaweed sample was taken from the eastern coastal city of Weihai Golden Beach ( latitude 36° 41’ ~
37° 35", longitude 121° 11'~ 122° 42’) in China. We isolated 55 strains using training methods. On the basis of a-
nalysis of 16S rDNA ,it was considered that the 55 strains are divided into five classes, 14 generas. Bacilli and 7-
Proteobac.teria are the dominant, species, accounting for 20% and 56.4%. And we also isolated two strains with agar
degradation activity, which belong to Marinimicrobium. Some strains are low similarity with reported strains. This
artical fully illustrated that the diversity of bacteria is good in the seaweed and there is rich in microorganisms in the

ocean.
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A FEUBEEMERENEENER, W
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1 ELWHZ*

1.1 # #
1.1.1 BRkEREE

2009 4F 12 A HIRE LR E BB SR LS
36°41' ~37°35", ZR 25 121°11" ~122°42 ) i B R S  BE &
SRAESG AT 50 mL AR E T, —20 CHREF.
1.1.2 ik

2216 ¥53E (g » L7!) : peptone 5, yeast extract
1, NaCl 19. 45, MgCl, + 6H,O 12. 6, MgSO, -
7H,0 6. 64,CaCl, 1. 8, KCI 0. 55, NaHCO; 0. 16,
KBr 0. 08, StCl » 6H,0 0. 057, H;BO; 0. 022,
Na,S;0; « 9H,O 0. 093, NaF 0. 002 4, NH,NO;,
0. 002 4,Na, HPO, 0. 008,5 mol « L"'NaOH # pH
F7.2,EEEFRES M 20 g - L7 HAERH.

MR 2216 B3 & (g « L7!'); peptone 5, yeast
extract 1,¥#/K 1 L, @Y pH £ 7.2, BHERERES
20 g « L7 B3B8 H#.

1.2/ &
L.2.1 EHREELSBRRR

TCHE £ 1 T 4 0 SR AR B UD R /NE IA B K
2216 WREFRE D HORY 2 LB BERBRERE,
WA AR A E IR S IR A 28 CHISE 3~7 I, HER
HIHBMEE . BRIERSHIER, R ENE4L, B
FIRA P TR H B R T —80 TR
1.2.2 #H4 DNA #3 R

R FRR A /0 W) 40 A A H 40 DNA e 3 428 B
B S AR R S B .

1.2.3 PCR##

% Fl 40 v 16S tDNA & I Bl 9 27F (5°-
AGAGTTTGATCCTGGCTCAG-3") 1 1492R (57~
GGTTACCTTGTTACGACTT-3")!", PCR & I
%% 50 pL:10 X PCR Buffer5 yL, dNTP Mix-
tures(10 mmol « L™')5 uL, 5 # (4 pmol « L™")
2 uL,Taqg DNA B4 8 0.5 pL, ## DNA 2 pL.
PCR % Jif & f4:95 °C 10 min, 94 °C 45 s,55 C
45 5,72 °C 75 5,30 MEH,72 °C 10 min. 1 % B g
W B e Pk A W PCR 3845 1.

1.2.4 AZRAFHeGHE

BB BT A ERE 16S tDNA F 5l 5
GenBank B #EFEEF E A WA H 16S rDNA J7 5 # 17
BLASTn 4347, R BUAE UL BB M B AR A5 B, JR I 3K

819 16S rDNA F 53170528, R A4 MEGA 4 14
BAZKER, GITHHEHERT RS, R
RIFERE, BEBCAE SR EE. IR B AFPE R, R 408
1 (N-J, Neighbor Joining) Hi 2 & 5 R B #.

2 ERE5SMW

2.1 BEDYREYNHIE

WU E G WA P4, PR B )G o B A Ak
FABEANAREARERANRAE - B .4
MR BRI G % 255K 2 RS0, R
I WA 2= 5 BT B bR B0 T 6 , 2L18 B 55 Hk
B OMNBT S AW BEN, v AN, HH
W, BT M, AT W M. 14 & : Bacillus, Gla-
cieola, Vibrio , Shewanella, Marinimicrobium, Po-
larbacter, Arcobacter, Alteromonas, Pseudoaltero-
monas, Paracoccus, Microccus, Zibellia, Tenacibac-
ulum , Antarctobacter,Colwellia.

Hp Bacillus J& 10 ¥, Glacieola J& 4 % ,Vib-
rio J& 4 ¥, Shewanella J& 13 # , Marinimicrobium
B3I, HPH 2 RE T LL=AE K ES. , Polar-
bacter J& 1 ¥k, Arcobacter |& 3 ¥ ,Alteromonas Jg 1
H&, Colwellia J& 1 ¥, Pseudoalteromonas J& 5 ¥,
Paracoccus J& 3 #k s Microccus J& 1 ¥k, Zobellia J& 1
%, Tenacibaculum J& 3 ¥k, Antarctobacter J& 2 ¥.
2.2 RELZBHBME

U5 BT 13 W bk BLASTn 20 7 45 R, £ # Gen-
Bank FHI KB #R . 16S rDNA F 31 347 Xt 2047 »
HHWBEREREW P HESHEKNARERE 1L
B, AN RWTUE RO ER EZS AT 14
TR MELZFRIE 1-3 FiR.

YN1-10
‘Bacillus firmus CT26 (EU660354)
417
99! Bacillus subtilis subsp. inaquosorum (BGSC 3A28T)EU138467
Bacil lus stratosphericus 41KF2a T (AJ831841)
97 YN12 -28 YN12 -49/YN13 -13/YN3 46
79 10 27 /YN10 -48
Bacillus pumilusDRG1 (HQ436338)
'YNB /YNB -12
100" Bacillus cereus Ancteril (HQ286640)
YNB20 -41
100*Micrococcus flavus CCUGS9674 (HM196864)
Rho dospirillum rubrum ATH1 11T (M32020)

ey
0.02

1l H2HERSTFEFANERZREN
Fig.1 Phylogenetic tree of 16S rDNA sequences of

Bacilli strains from the seaweed of weihai beach
The tree was constructed by the neighbor-joining method;
the numbers in parentheses are accession numbers of
sequneces; bootstrap values are showed at each branch
points, and values>>50% are shown; scale bar

indicated 2% sequences divergence
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Shewanella basaltis J83" (Eul43361)

Shewaneila gaetbuli TF-27" (Ay190533)
YN5-18

g6 Shewanella sp. Ud395 (Hm031985)

74 YNS52317
Shewanella livingstonensis NF1-17 (Hm142581)

YNNI

98— Shewanella sp. M3T8B12 (Gq246736)
Shewanella affinis (A£500080)
YN13-29/YN13-50

100 Vs

95—YN6-19
i
a0l Alteromonas sp. KT1101(AF235128)

90! Pseudoalteromonas arctica A 37-1-2" (Dq787199)
100 YN7-24/YN7-45
YN9-26/YN9-47
511, YN6-23
9,26 Pseudoalt haloplanktis HK2(F1205737)

71 YNF-2/YN4-9/YN4-11

34! yNH-4
190 Gra phila (Aj548479)

! Glaciecola chathamensis S18K6” (Ab247623)

YNG-3
Vibrio splendidus Mj82 (Gq455013)
Yn5121
Vibrio campbellii (HM771344)
100,11 YNg-25/YN8-46
97— Vibria parahaemolyticus ATCC 43996(EU155487)
Marinimicrobium k M9" (Ay839869)
Yn3
99 YN2/YN1-6
9780 Marinimcrobium sp.MSc (Gq872424)

95|

Clostridium butyricum ATCC 19398" (M59085)‘
‘o7
B2 HHEEH®RS yEREEANRELETRN
Fig. 2 Phylogenetic tree of 16S rDNA sequences of
y-Protobacteria strains from the seaweed of weihai beach
The tree was constructed by the neighbor-joining method; the
numbers in parentheses are accession numbers of sequneces;
bootstrap values are showed at each branch points, and values>>50%

are shown; scale bar indicated 2% sequences divergence

YNC2
% Tenacibaculum hutimaris D7032 (FJ161337)
T4 YNi6-52
Tenacibaculum lutimaris TF-26'(AY661691)

YN14-51
1000 obenacibaculum litoreum CL-TF13'(AY962294)

Polaribacterbutkevichii KMM3938T (AY189722)
100[r

100 YNi-14
99Polaribactersp S-6 (DQ978987)
obellia galactanivorans NR 025053 (AF208293)

_ 97 100U YN2-44

58 Zobellia uliginosa ATCC 14397 (M62799
-Arcobacter marinus CL:SI{EU512920
YN52325/ YNTou
Arcobacter sp. KT0913 (AF235110)
Arcobacter nitrofigilis CCUG 15893(L14627)

100l YN2-15
99' Arcobacter nitrofigilis F2176(EU106662)
00 YNB4-32'YN5239/ YN52320
8 Paracoccus marcusii DSM11574" (Y12703)
Paracoccus methylutens DMI12(AF250334)
100 YNBATYNC3

100L_yAntarcrobacter sp. TG22 ER489005 )

99-Antarctobacter heliothermus EL-219(Y11552)

Archacoglbus fulgidus VC -16" (X05567)
005
B3 ABEkS BEEN,ER
HAMBAANRELEN

Fig. 3 Phylogenetic tree of 16S rDNA sequences of a
-Protobacteria, e-Protobacteria and Flavobacteria strains
from the seaweed of weihai beach
The tree was constructed by the neighbor-joining method; the
numbers in parentheses are accession numbers of sequneces;
bootstrap values are showed at each branch points; and values

>50% are shown; scale bar indicated 5% sequences divergence

3 i #®

HEEBEESREPHERART Y. 5
HPHMEDEERGERMRXRYY, K P EX
(O FE T BRI R B B 20 FN A0 1 2 8] 9 56 2R 8Ok 5
BAMWER . AHERB  GEEL LN
A EE D ER A E B (Pesudomonas) . L B
(Vibrio) . SR ER B B (Micrococcus) . ¥ W FF & B
(Bucillus) . J A M B B (Alteromonas) UL J2 B2 B
%% % o |8 (Streptomycetes) Fl /N . B (M-
cromonaspora) . AL BB R EELRE 14 1B
Bacillus,Glacieola,Vibrio , Shewanella , Marinimi-
crobium, Polarbacter, Arcobacter, Alteromonas,
Pseudoalteromonas, Paracoccus, Microccus, Zibel-
lias Tenacibaculum, Antarctobacter, Colwellia. 3£
DFTF 5 A, Hodt Bacilli #1 y-Proteobacteria N
RHEFhEE, 5 76. 426, K FHITHE 207, r BHH
56. 4%, EATH 9. 1%, BHH 9. 16, B H
5. 5%. 55 H Ath iy R 18 45 SR, H B A A SRR
U T RN AR R SR

16S rDNA i F /2 BE & (R 57 7 51 )& 7 & 7 51
WIREBR P S, 3F B 51 A8 40 3l 5 kAl 3 R AR
BL, % F T A=W R K 5 7 #4653 7. 16S rDNA J
51 i) R G R B 2 A B B 5 R RARAE R b2 4 KK
WA —ERMRE. —BIAH,16S rDNA 75 H
AR T 98%, AT LA B F AR, FE /N T
93%6~95%, Al LLA MR T AR FJRM™. X 55 Bl 5
T R A BUE AT 99% ~ 10040 A 25 #%,
98 % ~99 Y%A 15 ¥k,98 % LAF AT 12 .

YN2 5 B % Marinimicrobium koreense M9T
(AY839869) AL K 92. 4%, H YN2 Al P B
fi%. YN3 5 B #% Marinimicrobium koreense M9T
(AY839869) IAHIBE R 94. 4%, )& T %A, H YN3
WEEF B EE . B E R B K R 3B LA X B
B2 g ) BT 7 S R , B R B A AR v B9 R 1 R
Hr 8.

WIELL B8 RAEH .

3.1 B EHEXEPFHEEYRILEMER v BF
GEIREE RN TR

3.2 ISR B A B R R A YRR A Y
SRR, PR REE THRECGRAE, RAT
35 ol B T 3B I 7 A R 5 R W T BRI O OB 1Y 98
HhZEHE F E YRR,

3.3 ALESEN G X I B P A
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