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Effects of Organic Pollutants op-the Bacterioplankton Commiunity in Hangzheu
Bay N | \ 17 A o ! & b ; :
XUAN Li-xia! , DAT Wen-fang'?, YU JV(/‘ei'ﬂ—dnal’g'l, ZHOU Su-ming' , OU Chang-rong', XIONG Jin-bo'*" F
(1. S'phoolllﬂ“lof Marine"g.ciences, Ningbo University, Ningl;o 315211, China; 2. Collabore{‘tive Innovatien Center for Zhejiang Marine
High—Effi(;iency and Health}; Aquaculture, Ningho 315211 ,“Cfupa’)f :

Abstract ;.“f‘langzhou Bay suffers from intensive anthropd-gé-riic disturbances and a huge amount of terrestrial inputs, and thus has
become jone of the most seriously contaminated coastal zones in China. There is evidence that microbes play a dominant role in pollutant
biodegradation and serve as biomarkers for pollution levels. However, it remains unclear how the bacterioplankton communities respond
to organic contaminants. To fill this knowledge gap, we collected surface water samples (0.5 m below the surface layer) from 13 sites
across Hangzhou Bay and 8 control sites across its adjacent offshore areas. Using [llumina sequencing based on analysis of the bacterial
16S rRNA gene, we explored the effects of increasing organic pollution levels on the bacterioplankton community compositions
(BCCs). The results revealed that the organic pollution level (A) in Hangzhou Bay (13.2 +£1.6) was significantly (P <0.001)
higher than in the control zone (5.4 +3.0). The distribution and diversity of bacterioplankton communities were significantly distinct
between the two zones. The dominant bacterioplankton lineages in Hangzhou Bay were vy-Proteobacteria (24.4% +5.5% ), a-
Proteobacteria (16.5% +7.7% ), and Planctomycetes (13.9% +8.6% ), whereas those in the adjacent zones were Cyanobacteria
(20. 1% £7.5% ), Bacteroidetes (18.4% +1.5% ), Actinobacteria (17.5% +4.2% ), y-Proteobacteria (16.6% +1.2% ), and
a-Proteobacteria (14.3% =+ 1.7% ). Multivariate regression tree ( MRT ) analysis showed that the bacterioplankton community
diversity was primarily affected by suspended particulates ( SP), nitrite, oil, and organic pollutants, which respectively explained
22.0% , 6.5% , 6.0% , and 5.5% of the variance in diversity. Redundancy analysis ( RDA) illustrated that the bacterioplankton
community distribution was controlled by organic pollutants, COD, Chla, TN, nitrate, and salinity, which cumulatively governed
71.0% of the variation in BCCs. Organic pollutants alone controlled 6. 5% variance, which was higher than any other single factor.
Additionally, 35 sensitive species were identified via the indicator value method and their relative abundances were significantly
associated (P <0.05 in each case) with the organic pollution level, thereby indicating their potential for evaluating coastal pollution.

Collectively, our work demonstrates that BCCs are sensitive to coastal pollution and provides biomarkers for elevated pollution levels.

WFEEA: 2017-12-22; f&ITHHA: 2018-01-22

EEWE: WA ARFEEESIH (LY15D060002 )

TEERN . EME (1993 ~ ), &, Wi d:, EEWF5E T IR, E-mail : xuan_lixia@ 163. com
* WEVEE , E-mail ; xiongjinbo@ nbu. edu. cn
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1RGN 95 R e ARG L /L )5 L e < ]
PG YIS TN B R TR O B2, AR SCREBU T 21 4>
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730). FESRBOSREE | WAT | s AAL B S T
VEAERLIEY (GB/T 12763-2007) AV il 435
(GB 17378-2007) S HUE B bRy B0EAT.

1.2 KR bR E 'y -

SLAAIAE ME K IR | pHL L A (DO Tk iE,
HEAR AR g P I (GB 17378, 4-2007)
P (BB T R4 T « 5 38 S hE (COD) AR
PRAER A B BUR (SP) LT A
(NO; ) RS e | Wil (POS™ ) LI I
VTSR A | SR (N ) SRV S L, |
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FE . B VLR (TOC) FEA HLERAL AR 5 . A
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i A6 B e 1.

1.3 DNA $2HL, 4718 16S ¥ #A1 Mlumine MiSeq I

IKFEZE 100 pm FLERRGJE B W T 38, SR )5
0.22 wm L% 1Y 5 ik B2 Mg I ( Millipore, Boston,
MA, USA) B FEfli i s 8 2 4. B T B B )
B 5 Power Soil ® DNA iR #] & ( MO BIO
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Barcode J¥ 4. R/FESIZE 3 4~ PCR R, DI
Y HEHE LA I 2. PCR 4 S 2% R0 F - 94°C 742
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{77 & ( Takara Biotech, Japan) #f74lifb. i@ids%
JCEETFINE VR S, B IS Y PCR )
BA, IEH MiSeq BUA Il J37F- 5 I )3 ( Ilumina,
San Diego, USA).
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FﬁMmﬁM? OREE ) i ﬁFf\ﬁJ ‘,.
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s s s
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COD, ., DIN,, DIP ., DO_ 735l AH B2 3R 1) — 28 i
K HAEHIK F3 2.0, 0.2, 0.015 F16.0 mg-L~ ",
1.6 Ziitirbr

FH SPSS 13. 0 e SEAEAS ¢ K L AT M TS A
HABEIMNG IR SHL . PRI T 2 0 22 5 0
. FETF Bray-Curtis I 2538 o JE B 8 2 4k REE 43 Hr
(non-metric multidimensional scaling, NMDS) /A~ [7] 3k
BRI AR AR (A B 22 5% — MR ) ROk
VP Firie B 2 444 AL 5 SE PR g 2 0] i3 5 B

Fﬁ%ﬁﬁd FORE A MY . Zon IR
VRS MR 20 2 AR PER9EREE IR ) B BioEny 43
O 22 HH XS D 2 R T 8 S e A S R A5 TR -4

B, HERITCARII T RAEIRTL N 15 40 R A 53 1Y
HSEVE™) . BT 5E F 56 A LTS e Hﬁ%%@
AR Z REAE R, R R BAF i dabdsy ™ 4k
#@ﬁﬁ%m$ﬁﬁﬂﬁ%ﬁﬁ%@@@ﬁ%%ﬁ
%, ge— Pearson HAE 23 AT P 1B AR
BES AL I LT L It FA P
( Heatmap)*@“ﬂ“ﬁ%l@'g AT \
2 HREHK | - 2 Wy
2.1 BMBRESIESNGE kRS S
Ho ) gk B 5 ﬁiﬁ%%ﬁuuom,h
RN 4345 AT 5 ) S B sk ek, A LTS G
PSSz b AN =N S S <R IR m%ﬁﬁﬁﬁﬁﬁﬂ>
<0.05, 1), AT 0 B 17 Jokr & AR
UTANEELA 10 5, (75 A Ay 5 A Ak B
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Table 1  Independent sample ¢ test analysis of the difference in environmental parameters in Hangzhou Bay and the adjacent sea areas
WA B S S ISTi N5 P W S5 WAL PES ARUL S P
EERIREES 13.20 £1.56  5.41+3.04 <0.001 BAHURR/mg- 1! 1.36 +0.24  1.61 =0.15 0.009
R/ %o 15.90 £3.51  26.70 +2.16 <0.001 M/ mg-L! 1.86+0.27  1.14+0.53 0.006
pH 8.10£0.05  8.23+0.21 0.133 S/ mg- L 0.24+0.13  0.06+0.02  <0.001
R/ mg- L 6.93+0.31  7.50+1.74 0.382 FERREL/mg-L ! 2.55+0.40  1.47£0.42  <0.001
b2 A /mg L' 1.15+0.13  1.02 £0.54 0.519 fifi/ g L~! 1.80+0.33  1.54£0.16 0.026
BIEBRL/mg- L ! 508.60 £277.2 49.80 +14.1 <0.001 B/ pg L7t 0.10+0.03  0.12+0.03 0.139
R ER /mg- L~ 1.72+0.27  0.81 +0.49 0.001 K/pgL! 0.02+0.002  0.02 +0.002 0.397
WEAAEE/mg- 1! 0.08+0.01  0.03 +0.01 <0.001 H/pg-L! 0.38+0.16  0.41+0.26 0.794
HA/mg- L 0.02+0.005 0.02 +0.008 0.198 B/ g L~! 2.73+0.62  2.33£0.48 0.117
AR ER/mg- 17! 0.01 £0.002  0.02 +0.005 0.002 BE/ug L) 15.50 +1.60  16.20 £1.06 0.294
4% a/pg L 7.10£7.18 19.80 £16.3 0.069 B/ gL 0.54+0.05  0.43 £0.15 0.096
M/ mg- L 0.04 £0.005 0.04 £0.006 0.001

1) R PRVEAR A I + SR 22 BRI 225 W35 (P <0.05,  165) , TIF
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Fig. 3 Multiple regression tree analysis for identification of factors shaping the bacterioplankton diversity
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