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P& AT UM AERE P 9 PE T . 7 BRI v, 25 1)
PREACER DT S 3R L B BB ) 4 5 R 3 AR AR
A W AR R PR AR AR, X B A 2 IK Bl
WA Z A EE R ERE RO, HAr, BN
AHOC B B 98 32 SR R A AR L RS IO R I B,
Xiong 55U R IE T AR U TR o 9 240 DR R U A AE
PR AR HLS U0 Yo B A OC R,k IS (] B g )
S DAL 7 720 A Y 52 I 2 e T RREE IR 1 [, Wang 450
ARGV FE W TTAS X 8 /NIAE ety 1) 22 2 VK v U
1 B v 4 K A A R O AR 5% 2 B, S S5 R e L R R
] 52 1) 35 43 X 32 DX 3l 0 U 240 TR VR 45 1 1 A8 AL i
FEPE B 5 o Zhang 5509 Xt R W U VI 4 400~ 500 km
T TR DAY A A TR R AR P TR 22 R B 3 B R W HE
51X 38, PN 40 T R 7 A TE A b B A3 A R AIE R BB RN B
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X ORI G 1 S TR A ST R T VR PR T A RV Y
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U= ) A 25 2 AR 0 B0 O T 9 U 400 T B AT AR
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g VS I Vi AN A T A A R R BRI T A g 0 Bl
WHE; Sy AN, RIS SE 0 X i T 2R 2 TR T A0 B
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ARAR, U 2 T R Vi B AL AN A AR AL, E R A SR
AT Yy R R S AT AR G, O [l 25
AT 75 G X T T U R AT G T A BT AR 2
(SR R S, 0 2o T 22 73 ik 0 A i B4 25 i) TR 3R R
B3 R 30T 12 DX S A T A 9 S A B i, i — 2 2R T
7 AL TN 32 DX SR A ) 0 B B 5 RSP RRAE, S TR
TSR G A 0 AR A T T T IR P B A AR ) i
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2.1 BAKHERIRE

2014 4F 8 H h], RAE T IS 38.6714°~38.659 I°N,
117.727 3°~118.884 1°E Ju [l N 6 N uli i (& 1) i1
TREE G, B LR 53 Ry 3 A /N IX ks 3 R 62 (TT16 .
TJ23, TJ27); PIa s 7 (TI13, TI17); ik 7 o 47
(TI4). AU S B AR AR IR 1o XTSI R
£ 15 LIMERZMEAK 0.5 m)FES . BERFC AR S
K MEE . R SR WA SEAE S0,
R B KA TR b, B AR 500 mL 482K
P ALY 100 pm FLAE A J8 Je A5 Filad 38 5 H 0.2 pm
FLA% Y BB R Bk JIE (Miillipore, USA)id €, & T 5t K
WA T FIKE, 4 h WiB LR E 4647 T-80°C
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Fig. 1 Sampling sites in the Bohai Bay
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Tab.1 Environment and seawater properties of sampling sites

Ak TJ13 TIl4 TI16 TI7 TJ23 TJ27
23574 118.093 6°E 118.884 1°E 117.766 9°E 118.488 6°E 117.742 2°E 117.727 3°E
213 38.673 9°N 38.659 1°N 38.670 1°N 38.634 8°N 38.667°N 38.671 4°N
IR /km 44.0 113.1 16.0 79.0 14.0 12.0
A NE NE NW NE NW NW
Rg/m-s™ 1.0 3.0 27 40 2.0 0.8
JK B /m 12.8 22.0 5.0 8.5 4.0 3.9
S JF/kPa 1012 1012 1012 1011 1012 1012
S/ 26.4 24 282 23.4 28.3 30.4
K/ 26.9 24.0 27.0 23.5 27.0 28.4
TEE/% 63.6 76.9 62.9 68.4 304 56.3
B /em 100 300 200 200 200 170
EhHE 23.5 29.5 29.6 29.5 29.5 29.4
WA S B mg L 751 6.70 651 6.88 5.79 6.85
pH 8.18 8.10 8.12 8.06 8.12 8.15
L §4/mS-cm ™! 45.1 45.6 45.4 45.6 453 452
2 B mg L ™ 0.64 1.13 1.05 0.56 135 1.60
W filfg R /mg L ! 0.030 0.006 0.134 0.016 0.108 0.106
Tl /mg-L ! 0.114 0.127 0.318 0.103 0.402 0.356
Z A /mg L 0.011 0.133 0.009 0.043 0.019 0.064
FH A /mg L 0.155 0.266 0.461 0.162 0.529 0.526
TR/ mg L 0.768 0.890 0.712 0.712 0.812 1.010
TR /mg L 0.004 0.003 0.007 0.004 0.016 0.005

VKAE DA J5 SR 43 8 o F6 A% 7K R 13 2K K sl
FE o BAUOIRE I NEE
22 BAKEBAERNE

pH. #hEE | HL BRIV iR A (DO) IRk I
(Multi 3420, WTW, Germany ), H: 4% ¥ 4k 4 5 (1) 0] &
Y15 AR ME T (GB 17378.4—2007), T TEREIR L
R ARE Lk e, AL R I A TR
ERVE I E , T Pk A R R 5 o ot P Ak AR Lt ik D
TV i T 5 (1 P o 2 B 2 I e v 0 2, Y R R
a2 DU ] Cd-Cu A 348 52 B 7 i 2 56 I e R il 152 46
S R A o ATV A TR e U T
SR, TR AR RN A R 2 & AR 3R AS o WK
)27 48Ut (COD) fift AP e i o B 3 0
23 AEERARNSEHMOREY G UF

F H MoBio 58 71 /K F£ DNA #2£ Bk 7 & (MO

-

BIO, USA) X ifg /K A iy 47 1ok £ ) &L DNA $2 5. F]
FH 16S rRNA B K V4 X 5[ #): F515(5'-GTG CCA
GCM GCC GCG GTA A-3') fl R806(5'- GGA CTA
CHV GGG TWT CTAAT- 3")U gk 47 H i) Fr B4
B PTG RE S RS A E A TAE S B Tllumina 2>
Al (168 7% R 2H I SCE i 4% -4 1llumina MiS-
eq ARGl 16S A RNA LH P 1 ) Ul
BE#AT. § 35 =% F] A Nlumina Miseq Il 5 133
A7 v A0 DU o A A RS B ) AT b
27 Bt bt K PR AH BIF 50 i JBCHE v ST 1 2 A
TGRS T RS 2, R 52 CRA000481, 5[] o ik -
http://bigd.big.ac.cn/gsa.
24 MEFEERSH

W F 7= A 0% W 7 4 4 1] FLASH 3K 2 47 F
e, SRR, PHEIR P8 QUIME R4 #1741
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P 0, a g AR A (1) B BR K B2 /N T 200 bp F1K T
450 bp B9 7515 (2) i 126 57 B KT 20 (RIHERR EE 99% )
BT H1 5 (3) /D T 75% MB8E i 2 = 1 20, 1
JEJ5 B F 5, P USEARCH 46 % 4 14%, 308 fil-
ter_fasta.py iy 2 F H L BRUI, SR )5 I T RIE (5 BT
FEAF AT 43 BE A Uclust! XL BT 7 91 4% A
RLRE 0.97 BEAT R, JFH H A3 Bl 45 AT 8 4E 43 25 FR T
(Operational Taxonomic Unit, OTU), #EHAEA> OTU H1
JE e T IE IR IT I . AT H5ET Greengenes
B 0 AT 4025, PyNAST?" & F Green-
genes 4 EEAT BLAST X 15 BR o 43 28 B 4
(LN /T8 NNIC o < INE R 22 28 7)1 DA 2N SR 711D
KA o Ry 1 ORFFEOIE By —SobE, X e I T AL
P AT A0 R, RS AEARBEHLEE R 3 000557 51+
AR OO W REAS 1 Fe /NI e ) SR TH B REAS Z [A) Y 2 4
PE | BT 2H BRI VR R B

25 Zitom

R 4l IO 07 b 28 A A 3 B % 67 1Y) 5 R R
B Rl SR S (FE 2R COD. LHLA . &
A SR WHSA . SRR EL | TG rERER ) 2
T Gower i B 17 Cluster 225430 #7; ] Kruskal-
Wallis 5k FHAG 56 XoF 45 3t 057 [] 1) 4 T8 22 6P L DL 3540 Fol
20 W25 S AT R 5 25 T Jaccard Al Bray-Curtis 592,
XA OTU 21 Bl £ 40 #F 47 32 4 #7543 BT (Principle
coordinate analysis, PCoA ),

BE T IRRE f AR, A #1537 AT (trend surface
analysis, Trend ) 4B 4% [ 32 4 b5 (principal coordin-
ates of neighbour matrices, PCNM ) 43 ¥ #5481 4 Fh 1] g
1 25 [E] A AL o ST 43 A o AR T 8 o T A 400 e 3
ARG RAEAS 0] LBy 31 S AR a3, 205 R
B, 3 EEIE X R HEAT B i S Ah B PCNM 43 #T 2
FET s AR AL E, B — RN R RE FRA %
[i] 9 AF DG B RRIEAE, AF A 28 0] 722 B K fif B Rl B 5
AR BE T 45 R A8 112, PCNM 34T B Se b ZE R 0. 2
[i] 7% D X g O, A Ol B R P R, AR B —
PR ) R4 Z TR o B o K, 358 ) el 2 4 o 1)
F A bR 3B, JF AR B B T 25 (8] AH 5 BY P AIF ) 520
o A O B AR AR ) 1A o s Rl AR i, is T2 00
B4 . PCNM 4387 7] DLARAHAR 2 L BURE 1]
I B9 RUE 9 1F 28 25 [A) AR 4k, W] DA o] 28 78 1 2 (1]
SR O 0 BBORE | AN H 0 JBCRE ) AT AT B Y
PCNM 72 & ] LA e S 5 RUBE o ROBE R R
B, ORI E, TEAR IS, BiE PCNM
Ity 5, i AR A S ) RO 3 i /N, H H R

WA G — 7 K PCNM AR 1 0 R 58 RE |
FOBEFIGYOR BE A o % T 5 RUBE v RUBE PCNM 7%
S AT LATA A SR B AEL 1 1 A T 5 (E A7 A 2 () 25 44 1)
A SRS s RORUBE PCNM 72 £ K 40 17 10 2 A5 41 e
HEVR B A W Jmy 28 (A1 454, AT RE 5 vtk A= ) 2 o
FEA O, L H 5 AR A LR,

AR 22 4 f# 43 7 (Rariance Partitioning Analysis,
VPA) AT L T VP4l BB A8 1 5 A RUBE (19 2 [A] A2
Xof Ml 1 7 14 figp AR B, AR 224 Y H R Al
o AN i) A1 2t s e ) e e g iy A8 2 2 1 Ll A7), G
Hh, 2tk Son] LU Ry 7 A AR 22 1) — AR o R R . 2tk
BT D A A e B AR i, e R DL AR TE SRR
TESEAT AR 25 53 ik Z W, T SEAG I 2 1 a1k
PUES ERNTE Uy SUR I -t s el SR AU
56 UL b, DA BTS00 Ry 20 50 5000 U5, I i 4 R
Vh AL RUAE S A W BRI, BE T R 3 H 43 7 F PCNM
I3 AR ALY 2 18] 25 R 1 hy 2 8] PR 7500 R, F A B
PRI 25 B X1 5 W i 2H U 2, R VPA J3 A R
715 gt N % [R]85 XoF ¥ Ui 4 TR AR i 0 AT Y B i R
LR R . FESET B3R B Z A, X bGP B AR
P A TR, X PR S 40 38 1o v ARRS 722 48 (Hellinger
transform) #EAT TP A 4 FERARLAE B L R p, 23 )
Xt F 855745 4t (Env), Trend #1 PCNM 7% & 317 i ] %
5, BUARTE R DN, G SR A R B8 (0 28 B Bl | ARA5 1Y
K IE R B 455 T a# i R T 2B AL 1 IE R?, W45
1R ZEE,

FE T L MEF0 5 43 A1 i3 B2 (linear discriminant analys-
is(LDA ) effect size pipeline, LEfSe) ®* #ffj i€ &} 2H ¥) b 3%
2554y S HIT, X FE AT 7E R ik : http:/huttenhower.sph.
harvard.edu/galaxy/3K B . HU LDA score = 2.0(a = 0.05)
() BIAELAE SR 40 S A M, ¥E$% one-against-all 1 by L X 7
2, X 2 ] A = B 22 S5 W 2 ) A S R T AT IR
FeT R R R R A R S E R KRBT
[ (5 2 . Al FAPROTAX T H X i3 A4 W e 7% T ik
PEAT TR, 36T Bray-Curtis 59 X5 B V& D REVEAT &
AR 3 AT, I T AR AR A HT 1 SR SR A R AT 4 4
HEVE D RE 14 22 543 BT (Kruskal-Wallis %A 55,

3 45RO

3.1 BURRIhfth IR IR R i K EU MBS T

LR ISR (R 1), AT LUR BIIBORE 35 037 1) 7K T8
JE AL R R TR, PRI R, TR AR R . I
S, WIBLERE AL, AU R SRR LR B R
RS S A A T, R (RO AU ) 7 3 7 ol o A1
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TI23. TI13, TI16, 2 A& f 1978 £k I o Bl 25 5 I B
PR3 T U /DN 5 376 1 e T 5 R TR PRl R i AR I R
il {57 FVIZE 52 3l 37 AH 25 A8 K5 DO 5 d 78 28 2 i o7 R X6
1 T3 U AV 5 COD 2 U A 30T e i 7 /8 Tz
St 3l o7, (H AR f 3 46 L TI14 1) COD 5 2 B 8 /5

BRI T
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Frp s 7 (TI13, TI17), T FEE IR, Wi
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Mr, 255 B 6 a7 R 3 41, TI14 5 {7 5l — 4,
TI13 5 TI7 v Bl —4l, TI16. TJ23 5 TI27 ¥ifi
Bl —H (K 2), FEEFRBHTRREER, Hib
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10 BN Tl o T ) T 2K K Joi i e B T S L R
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Fig. 2 Clustering analysis of environmental factors based on the nutrient contents and histogram of bacterial community composition at

each site
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6 Al o7 I 5 18 ASAE A, Horh TI13, TI14 #l
TINT Sii (45 — A TP IV EURAR AR T A G 22
MG, R 3T 15 ANFE 543 0 R 3 000 2% )7 471
HEAT 4 B 2 R S T, Rl B R B A a7 2%, i
W00 e T AR R, BBORE AR 5 3, AR A5 Ay B A
AR S R B A D REVE o AR W 2 AR VTR R
OTU £JZ | i R L #:VE (Phylogenetic Diversity, PD),
Fr A5 %1 (Shannon) AT LA S Al SRR i h Sl E 9 1 2
FEVE X W) Fh 22 1, Shannon {48 KA F HE V4 2 FEME
. PD M RREHENRELT BB,
OTU F M KRMERIE W EE R L . TS
1) 6 A, A 3 AR R T 2 A AL
&4, I3 A Kruskal-Wallis 6 FIKS 56 JE 17 4% i 7
] A= W) 22 BE 1k 1 22 S LU 3R A T, Z5 R R, 3 B2
PEFEEUAE A 5l 07 (8] 19 25 S 308 I 3, DR e i i A7
ZE . I, AR A0 07 AP 4R B0 7 S5 (8 R
brifE2% (3R 2) /] LLE Y, IR w7 (TJ23. TI27. TJ16)
1) A ) 2 R P B s, 28 R A (TI14) DA K o [ sy
B0 (TIN3) A= ) Z2 A BCRAIR, Horb, OTU R 2
Shannon {H 7E TJ17 3 i 4% /&, PD {EA1E TI27 i fi 4%
ik o HF3xX 3 Fh 4 I8 2 FE P4 A0S 58 S Bk AT

®2 BKEREMEDSHEEEST

Tab.2 Analysis of microbial diversity index of the six sea water

samples
s OTU £ iR AR Shannon{t
TJ13 628.80 +13.30 63.19 +£2.23 4.83 £0.11
TJ14 603.05 +27.05 64.57 £ 1.49 4.92 £ 0.05
TJ16 718.30 + 60.28 69.92 +£3.73 5.09 +£0.02
TJ17 827.85 + 92.55 72.22+£2.34 5.43+0.43
TJ23 836.73 £125.36  79.48 +8.22 5.78 +0.28
TI27 639.23 +46.51 63.89 +4.82 5.06 £ 0.09

TE: RPBE R VI Ebr 2% MO R A R R A ol 57

RO N e A

Pearson AR MM, &R 88 HA PD 5 DO(r =
—0.822, p < 0.05) MG PEBERR £k (r = 0.845, p < 0.05) &
A G RO
3.3 BEEAR

FET LA b 15 A 75 44 sl 57 1 40 ol 26 150155 5
HEATGE T, et IRAT 44 AT (TR R T LA K 45
), THE A AW R AE A 3l 467 [8] B A X = B SF- 4 4H, 4%
AT B2 LB HER, HEA AT 10 /91 R FE RS
S YR T 90%, HAa iy Homh (& 2). HE4 T
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10 P 53 5 J& F o-28 JE 1 ( Alphaproteobacteria, p <
0.05). y-Z8J¥ ¥ (Gammaproteobacteria, p < 0.05), fFT
# (Bacteroidetes, p = 0.079). Jit 2k & ( Actinobacteria,
p=0.057), §-Z8 ¥ I ( Deltaproteobacteria, p < 0.05), 7%
%% 1 (Planctomycetes, p = 0.05). JEH & ( Verrucomicro-
bia, p = 0.09). # 4§ (Cyanobacteria, p < 0.05), B-Z&
J¥ 1 ( Betaproteobacteria, p = 0.232)., BRFT i (Acidobac-
teria, p = 0.298), HAth (others, p = 0.132), 7E1 1K F |
HT IS K56 (Kruskal-Wallis B FIAS 1) & M a-25 T
WLy IE T SR TR TR L W A TR E A5 A 6 T BT o
Pl A7 3 vk 22 S o o, s o W 0 R TI14 3
57, ¥ 40 (Cyanobacteria) B9 EL 51 (29%) 1. 2 & T H:
flsatifir, AR BT R AT BN, 78 T4 i i
P im B 22 B0 W AN R N R ER 3 & (Synechococcus, 19%),
TEH AR 55 O Z P A & 2 B (<3%) . 7E OTU /K-
1 PCoA Z5 5 R (& 3), TLit /&2 T OTU 24
L1 Jaccard # % (ANOSIM, R=0.799 7, p = 0.001) i
AT OTU P28 5 = 4 {6 % Bray-Curtis I 2
(ANOSIM, R=0.799 7, p = 0.001), 6 > ufi i (Y FE & 1
WM LT 3 A TI4 — 41, TII3 M TILT —41,
TI16., TI23 K1 TJ27 — 4, 33X 54 M PURE B B A7 A9 73
ZH—F, VLA, T W v 20 BT T VS S e I S A
Wh BENES .
3.4 ERYMSH

JEF LEfSe 70 #7, F 134 3 A~ DX Ik F) 48 787 3 7% A
X EEES MK EMER T, Kb, 14
FRFIUL R IG7 (TI16. TI23, TI27); 55 2 AR n] s
ALCTIN3 R TINT); 55 3 HARRIL R uhi A2 (TI14). 1E
LDA {0 2(a=0.05) I, He4 1 107 4> 22 550
JC, Hd g T4 1 i) 22 740 KPITH 47 F, J8 T4

a
TI3-2
TI13-1
0.121 TI17-1
TI17-2
S 0.061
N
“ T127-1
S
[g\] -
3 _0.06 TmT? 52 e
g 70007 3 TI4-1
~0.12
TI16-1
—0.184 TI16-2
T T

-02 01 0 01 02 03
PCoA 1 (36.62%)

2HMETRPITTH 238, BT 3 AN ER K
HOTH 3T, ERAMEREBE TN, B, B
J& 5 K 22 SRS R O IR B X R 22
FOARPITTHRGELE LR ik — PG A EH
2 YR PEREE, B LDA {H 1M 3.5, Ha5 & 4
Fros, Hodok AR R AL (5 1 40) 25 i) 4
445 . v-Z2 2 B 29 (Gammaproteobacteria) DA f y-ZZ T
A3 B I H (Alteromonadales), OM60 £,
HEVEIR T H (Oceanospirillales). 7 7 12 5 Bl (Oceanos-
pirillaceae). JNE H (Vibrionales). fi 3¢ & H Jfd 1
(Pseudoalteromonadaceae )., 15 3¢ & 5.l 1% J& ( Pseudoal-
teromonas ), AFT 5 | ] ( Bacteroidetes) LA S KT 1 ] B9
P FT 18 49 (Flavobateriia) 5 #T i H (Flavobacteriales ).
Cryomorphaceae. Fluviicola, a-7F & # Y An-
aerospora., ¥4 Ig ¥ i 1 H (Sphingomonadales), §-7% J&
A2 N H (Bdellovibrionales ), I B 91 B8 £}
(Bacteriovoracaceae); >k F Hr [ 3 fo7 (27 2 2H ) Y 22 5+
WAY EEA o-Z ¥ 7 90 ( Alphaproteobacteria) LA K
o-BIE T A AR JEE TR H (Rhizobiales). M4 B} (Phyl-
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Fig. 3  Principal coordinates analysis (PCoA) plot derived from the Jaccard (a) and Bray-Curtis (b) distance among seawater samples based

on the occurrences and abundances of Operational Taxonomic Units (OTUs)
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Fig. 5 Heat map demonstrate correlations between highly abundant discriminant taxa of three groups and seawater environmental para-
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Tab.3 Difference analysis of relative functional group abundance between different groups of stations

Teed H14/% F22H/% H3H/%
HEeE TR 0.010.02 0.01£0.01 00
PB4 0.55+0.13 0.61+0.06 0.51+0.18
PHALE R 0.57+0.12 0.62+0.06 0.51+0.18
I 0+0 0.010.01 0.01+0.02
AEL AR 0.04+0.02° 0.09+0.03° 0.09+0.04"
LR 0.05+0.02° 0.1£0.02° 0.10.06™
BRRER 1 0.01£0.01 0.01£0.01 0.01::0.01
ALY 0.01£0.01 0.01£0.01 0.01::0.01
st S AE 0.14+0.06 0.22+0.09 0.1=0
AR A 0.14+0.06 0.22+0.09 0.1=0
— S R R 0.14+0.06 0.22+0.09 0.1=0
SURARAEI 0.14+0.06 0.22+0.09 0.1=0
Chitinolysis 0.02+0.01 0.01=0.01 00
s U4 Tk S 0.02+0.01° 0£0° 0+0°
B &EH 0.01+0.01 0.010.01 0+0
RIRTE[ivENERI 0.14+0.06 0.22+0.09 0.1+0
AR 0.01+0.01 0.010.01 0+0
s 4R Ak SE 0.02+0.01 0.29+0.34 0.03£0.01
AL A S AL 0.16+0.16 0.35+0.41 0.03+0.01
FEALIER 0.010 0.010.01 0.01+0.01
REEVEH 2.97+2.23 0.91£0.56 1.4620.19
AEMRERTR 29.71+4.4° 17.26+3.3%® 10.88+2.97°
N 0.04+0.02 0.06+0.05 0.05+0.01
NKJgiE 0+0 0+0 0.01+0.01
iELsh s A 0+0 0+0 0.01+0.01
B A el A ik 0.45+0.15 0.410.44 0.27+0.05
7 I Wi 0.760.35 0.6:0.65 0.14:0.08
T B RGP A 0.84:0.36 0.68+0.62 0.22+0.07
Pl 45 0.83+0.38 0.63+0.68 0.14+0.09
BRIFIR 0.03+0.02 0.04+0.05 0.030.01
LTI 0.15+0.06 0.23+0.09 0.11=0
fi R R I A 2.9242.16 1.52+0.18 1.34+0.34
R 0.15+0.06 0.23+0.09 0.11=0
2L P 2 A o 0.85+0.27 2.01£1.16 1.52+0.3

e 0.62+0.37* 0.09+0.05° 0.1£0
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Tired /% F241/% 3%
TN 1.77£0.47% 0.3£0.29° 29.29+10.27°
e 20 H R A AL 0.14+0.06 0.22+0.08 0.110.01
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Distribution characteristics and influencing factors of bacterioplankton
community with offshore distance variation
in the surface seawater of Bohai Bay

Zhao Wei', Wang Jingjing', Xu Song', LiQingging', Yang Rong', Zhang Xiaoxia', Huang Zhiyong'

(1. Tianjin Key Laboratory for Industrial Biological Systems and Bioprocessing Engineering, Tianjin Institute of Industrial Biotechnology,
Chinese Academy of Sciences, Tianjin 300308, China)

Abstract: In order to study the impact of coastal pollution in Bohai Bay on the microecology of sea areas with dif-
ferent distances from the shore, the bacterioplankton community compositions (BCCs) in surface seawater samples
from 6 stations with different offshore distances along the coastal region of Bohai Bay were analyzed through high
throughput sequencing technology, and the main factors affecting the variation of BCCs were explored by combin-
ing environmental and spatial factors in this region. The results showed that there was gradient change of environ-
mental factor in the studied region, such as the contents of nitrogen nutrients were higher in the nearshore station
than those in the offshore station. Although there was no significant difference tested for the alpha diversity among
different sites, the diversity indexes were still relatively higher in the nearshore stations. The bacterioplankton com-
munity compositions were significantly varied with the change of offshore distances. Members of Gammaproteobac-
teria and Bacteroidetes were mainly enriched in nearshore stations which were closely related with the contents of
nitrogen nutrients, members of Cyanobacteria were mainly enriched in offshore stations, which were closely re-
lated to ammonia nitrogen, transparency and conductivity. The variance partitioning analysis showed that PCNM
variables purely contributed most (38.1%) to the variation of community structure, indicating that there may be en-

vironmental variables with spatial structure within the research scope that had not yet been measured may affect the
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spatial distribution of the bacterioplankton community. Meanwhile, the results of functional prediction indicated
that the eutrophication, hydrocarbon pollution and other environmental conditions in the nearshore station may con-
tribute to the change of BCCs. This study explored the variation of offshore-distance-varied BCC in the coastal re-
gion of Bohai Bay from environmental and spatial impact, which may provide reference for the study and protec-
tion of marine environment in Bohai Bay.

Key words: Bohai Bay; bacterioplankton community composition; geographic distribution; function prediction; PCNM



