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7 d, BERIBCE T T B 30 ~ 300 Z ] 1) AR kAT
T I DR TR AT

A S DNA S2IOT ¥ 60 TUUR AR i, H]
K25 REHRIURE 5 bl 500 mg YURLY, & T 2
mL K P B0 A s 0 TR BUKFE S T AR
PEATUE AL U , A 3S DNA 2 s R & ( |k
TR AR W BOARAT BR 23 ) ) % 240 1 1647 DNA 4§
I, DNA i B2l B2 F) i NanoDrop2000 47 £
o,

KH 5% 515F (5-GTGCCAGCMGCCGCGG-
3") F1 907 (5'-CCGTCAATTCMTTTRAGTTT-3") X}
V4 I VS RS 3EAT PCR 74 . PCR B
%:dd H,0 9.6 pL,d NTP ( 2.5 mmol/L) 2.0
pL, 5 x Fast Pfu Buffer 4. 0 pL, Fast Pfu
Polymerase 0.4 wlL,10 ng DNA #%#},BSA 0.2 pL
AR (20 ng/ul) 2.00 pnL,5[4) F( 5 pmol / L)
0.8 L5 R ( 5 pmol/L) 0.8 pL, PCR ¥4
P M :95 °C 3 min; 95 °C 30 5,55 °C 305,72 C
45,27 DMEFR; 72 CHEMf 10 min, § 151 5%
W AT IR S5 .

290 BISHESERE I PCR 741, AxyPrep DNA
Gel Extraction Kit # 47 i 1k, Tris-HCl 3t i,
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Tab.1 Comparison of bacterial abundance and diversity index of ballast water and sediment

JE#IK TR
Ballast water Sediment
OTU 551 359
T B FEAN A B4 CFU/mL The total number of cultivable bacteria 9.75 x10° 2.725 x10°
Shannon 5%k 4.006 6 1.825
ace 84X 645.75 397.66
chao 8%k 640.25 399
Simpson $5%} 0.06 0.334
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Pk b 240 T - BB R 2R B 2, Wl Bl
H, SRR R R, AR LE TR AR i, DU
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PR o A AN 329 5 (B3 h iy 3t 67 B D 5%
XFF Shannon $i5 %4, Hs 2K A bl 4. 006 6, LR

PokEan oy 1. 825, F a8 /K # iy Shannon 45 %02 UL
PR Z (R 1) .
2.4 TERAMABER

GETT IR AR b 4l A Y SIS B, A 3% 24
7,44 44,108 H,167 #},283 J&,392 Fh, 43 5liE
5IE W ] ( Proteobacteria 70.20% ) UK i)
( Bacteroidetes 13.38% ) . it 2% i '] ( Actinobacteria
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Fig.2 Bacteria ( genus) group composition histogram
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3 e

e[ — B, DURRY) b n] 15 40 8 S0 =
TR AT B A T SR AT SR A RO
WA ARSI E LS A A HRGE , WA
KB AT B AN B REE 1.2 x 10° ] 1.7 x 10°
cells/mL 2 i8] | fisfif s 287K 370 AR 40 T i B0TE
3.20 x 10* % 1. 90 x 10" copies/g Z A", B4k
AN SR [a]— s 2O Hh ) R 8K AT AR A 8] 1) 41 iR
Fo b B BoR TR i B = . 7E 2R
FEUL R Wy 4w R A RN vy BT W N
( Gammaprote obacteria 90.5% ) , 1 T v B
Je 2 PR DR AU T8, 3X 28 A T AR B A7 7E
PRI — R 85 PAT A ik S AR P R R B
Hro FREOK Y B LA RBE T A ) S UL e
FPIRY X Be TR T F E A HLATCHLE
I 5K 2 AR W R B R, I R AR
Pyt MR R EOK, IR P S w0
FEWIIT, 9 A0 S A T ST AR Y B IR R R A A BR
B o AR Y 60 B3 A 0 A 1 T TR U8 ) UK
H, B TUER Y o 40 1 S A2 58 3R R R —
PRIGE AL o BAOYL 45 LA A R AR Y
K 5 UURRY b A0 T SR, R BT ) 4 R S
B R BUK TP AR SEGR 3 ~5 MRS, B
A A WG R IR B b B TOR ) AR L ¥ v v
R A S T AR BN
[vi) — FE 2 G A DO 1 ] 5% 4 o 0 i 2 1 T R
oK AT B2 AR

TE R BK AT Y vh A2 T8 T 1T HR 2 A 43
o ASIETE TR VTR Y B g /K BRI b = B Ay
(RIZR T, O EL i R AR LU 2 . CARR %4l
KIVATEH ] ( Proteobacteria ) & & 2 A8 TR
R A S e RIS AR g M D
XTI 16S tDNA Fp 51l A7 o0 A, R WAL B
P TR W PRSI ™ s FENG 8% KT 1
RGN R SRR S K AT R ST, 45 R 3R W)
AT B )R O SRR B P R R R R
KERFAHI 5 7¢ 2014 4FE0F 5% & B0 v-ZE T2 T 49
( Gammaproteobacteria ) 1 ¥ 2 HEUIRY H & &
B, — e ok TV BRI 1 50% L B
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Comparative analysis of bacterial diversity in ship ballast water and
sediments

LI Qian'*, WANG Xiaoyuan'?, WU Huixian"’
(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Cenire for
Research on the Ecological Security of Ports and Shipping, Shanghai 201306, China)

Abstract; Illumina HiSeq 2500 High-throughput Sequencing Platform was used to sequence the
microorganisms samples collected from ship’s ballast water and sediment. A total of 67 255 valid sequences
and 736 OTUs were obtained. This study focuses on bacterial community structure and diversity of sediment
and ballast water in ballast tanks by bioinformatics analysis. The results show that the total number of cultured
bacteria of sediment is 3 orders of magnitude higher than the total number of cultured bacteria of ballast water.
The dominant groups in the ballast water were Proteobacteria ( 70. 20% ), Bacteroidetes ( 13. 38% ) ,
Actinobacteria(10.33% ) and Marinimicrobia_SAR406_clade(2.81% ). The dominant groups of sediments
in ballast tanks were Proteobacteria (95.45% ) and Firmicutes (2.23% ). This study provides scientific
basis for the research of ballast water ecology and prevention of biological invasion in ballast water.

Key words: ballast water; sediment; bacteria; high-throughput sequencing
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