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Fig.1 Sampling sites in Beibu Gulf
1.1.2 Bh5%

()4 F /3 2535 35 52, 2216 [ 14 15 75 5L (35 & 1
A ARAERA D, R R & K— 5 E AR5 55
(GN B4k, nl i PETE Ry 10.0 g, A2 HE 1.0 g, Hl
10 mL 2 A 3% 10 mL, 5K 14.0 g, EE FK
1 000 mL) ,P7 AR 75 3 (L-f§ &2 0.5 g, L-K 1]
KW 1.0 g, H 3 10 mL, & & 83 10 mL. B
14.0 g, 2% /K 1 000 mL,pH{H 7.2 -7.4), M5
BREE FR 5L QSRS 5.0 ¢ IR 1.0 g. Biili§ 14.0
g WK 1 000 mL,pHH 7.2-7.4), EAHHRK
it 77 & KNO, 1.0 g, NaCl 15.0 g. MgSO, « 7H,O
0.5 g, K,HPO, 0.5 g, NH,NO, 0.1 g,FeSO, 0. 01
g, EBF/K 10 mL,

()2t I 55 5L . o B OISP2 [ 1K 85 95 3k (25 42
BBy 2.0 g BERENY 2.0 g B BE 2.0 g, BB FK
1 000 mL, ¥k 25.0 g, BifE 14.0 @),

(D FERH LB EREE R 5L BBk 5.0 g, 86
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FI5 10.0 g, S 1L#H 5. 0 g, X H B % 100 mg, Bl
13.0 g, #4i7k 1 000 mL,pH{E RN 7.2-7.4,
1.2 FHi&
1.2.1 #ARKZNZ
PE L B 3% >k Hl 2 2 %K B2 43 B AL (JFE

AAQL71, HA) P E KR 5B pH H X B A S
HECHETE W I HL 9 ) (GB 17378, 1 — 2007) , % % 35 4
AR SR A AR A IR AL MR ) b2
LRI W)U R A TR S B AR A AT I E
1.2.2 Hkay Bk

FHTC TR KA AR BEAL 1071 .10 7% AT 107 ¥ B
ARV - B 100 oL # B 5 A REVRIR A 28 4 b [ 1R 1%
R BB E P47 .28 CREFE 5 - 7 dL BRELA
HR w) DB v A7 2 Ak B 5 L 10 sk HOB SRR IR T TR
B, L 30% (Vs VO H I -TISP2 TR A WA AR 0 50 L o6
4l Ak 5 1 T R R T — 80°C
1.2.3 16S rRNA A BH R 5 4o 2 568 F 24

TR A 2P b s B R A R & I T3RA
JCH chelex-100 B g A9 45 1 b BE 47 BF 8%, 100°C
10 min J5,5 000 r/min &L 10 min, B & (40
WA DNA) N PCR #AR . FEARHE Walsh 255 1 05 %
X HHEAT PCR P3G 4 3% Fn v 5| 0 35 Sy 240 1 3
519 27F F1 1492R, PCR I £ 2 M2 JE 45 1y
DR . YRR 2 100 NG A R M F Tk AR T A
M Jm s A0 A T AR TR R ) B AT B2 B A5
®1 HESEVARERNYE5Y

Table 1 Amplification primer of antibiotic biosynthetic gene

JEorhT . b B Y A PCR &34 7 ¥ Al Easy
Pure Quick Gel Extraction Kit i& 7 & #4731 Jiig 7l
W K A fE 4 9 DNA #4% pEASY-T1 se 84k I
L= Trans-T1IESZBHM P WA T AN LB
A 5 32 3, 37°C 45 9% 24 h J5 WLEE T 95 175 O L Bl ML Bk
W5 -6 ¥ . H PCR LI IE 52 B () 7 Be R/ I ik
A TTAR) AR ) e A PR 2S w AT . P 4
# BioEdit Sequence Alignment Editor ZR 3 J5 ,
FIH EzBioCloud %4 )& (https://www. ezbiocloud.
net) PEAT 7 28 0T 5 e B R] RV e v 0 B R O
B Z I X %, i i MEGA7.0 # ., R H
Neighbor-Joining %44 # & 4t & B # , Boostrap 1 000
YRR 45 73 52 1) B A5 1B X 45 TR R 1) R 48 & & b A iF
FEAPHE 308 T Evol View X R 4t % B W HE47 %1k
bt 2 Excel #4117 Simpson, Shannon-
Wiener il Pielou /& #) £ #£ M35 50 . IF H SPSS #k
1153 B i) 85 35 4 2 ARV 5 I K B AL 2 801 Pear-
son FHEME:
1.2.4 RAEZESRARGYT X BN

XF 1.2, 2 TR ECEI A 40 DNA 17 NRPS.,
PKS Ml Halo 2Ny 8. 5191F 8 W% 1.PCR ¥
WSS MUk (24, 25 1 T ik #ETRE . ML 5 pl
PHG W HEAT 1 0 St B A U G P VR ARG TN s 9 IR AR
QU E S

A 514 4 Fr 1975 (5" >3 H 19 Be K B (bp)
Gene Primers's name Primer's sequence (5'—>3") Target fragment length (bp)
NRPS A3F GCSTACSYSATSTACACSTCSGG 700 - 800
ATR SASGTCVCCSGTSCGGTAS
PKS | KIF TSAAGTCSAACATCGGBCA 1200 -1 500
M6R CGCAGGTTSCSGTACCAGTA
PKSI KSaF TSGCSTGCTTGGAYGCSATC 500 - 750
KSER TGGAANCCGCCGAABCCTCT
Halo BA-FW TTCCCSCGSTACCASATCGGSGAG 500 - 750
B7-RV GSGGGATSWMCCAGWACCASCC
) B E R 3ﬁﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ‘?%ﬁﬁi\%ﬁﬁ‘ﬂ:%—"éﬁ%
A FLE T W e B I AF A BOR 22 5% i L pHL VIR

2.1 B AREKEAER
HURE 25 457 B A 35 RR AR 5 i K BRAB 4 BT an 2% 2 Jor

fife AL AR AR 22 B A R
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®2 BEHAHTEHFESEXRELER

Table 2 Environmental characteristics and seawater physicochemical properties of sampling stations

EAN il s b
e oy BEMAE gk Gumol/L)  BidhGumol/L) WM iy BRI CC)
g A : (pmol/L) X : (pemol/L)
- Longitude o Phosphate Ammonium (pmol/L) . Temperature
Station and latitude Silicate (pmol/L) salt (umol/L)  Nitrite (umol/L) Nitrate e
(pmol/L) ® st n ® (pmol/L)
108°32'53.52" E
002 21°47'56. 40" N 62.19 2.04 4.73 6.76 40. 35 31.3
108° 05' 26.00" E
067 21°32' 43.00" N 74.58 2.12 34. 65 3.56 13.02 32.5
108° 11’ 59. 08" E
073 21° 34" 11. 78" N 23.54 0. 40 2.93 0.72 2.67 31.4
e I o BIEIRIE o
e . (mg/L) b2 T (mg/L) EIIE PSR
bAgIA o pH {H (mg/L) X (cfu/mL)
Stati e Content of N . Suspended .
tation Salinity pH value - Chemical oxygen 7. ~ Total bacterial
dissolved d d (mg/L) solids concen ¢ Ccfu/mL)
oxygen (mg/L) cmand tmg/ L tration (mg/L)  COUnt tetw/mi
002 15. 486 7.415 5.22 2.36 1.67 115 000
067 8. 844 7.530 7.10 5.43 7.37 64 000
073 30. 352 8. 000 5.13 0.95 8.60 460 000

2.2 REBKPAEFAR
ARBFFERAE T T PHIL TR 3 Ak 7 i B R R
KRR R TS 252 tRIBVFEM . RIB T 4117 N
20 H 25 B 37 Jg 52 F (& 2,181 3) ., EIEIE ] (Pro-
teobacteria, 172 %) | jit 4 & '] ( Actinobacteria, 43
o . B B B 1] (Firmicutes, 22 ) AL #F & 1]
(Bacteroidetes, 15 #) 4 7l 5 & 4> B W B W
68.250.17.0670.8. 73,1 5. 955 [ 2(a) . TE4W
K, v-A2 B 49 (Gammaproteobacteria, 114 ) 2
W Z 5 R B 45. 24 % LR o 28 I T 20
(Alphaproteobacteria, 50 . 19. 84 %) Fl it £& B 44
(Actinomycetia,43 #£,17. 06 %) , A, ZF 1 FT i 4N
(Bacilli) W £F 4 3 4% ( Cytophagia) . # ¥ 5 49X (Fla-
vobacteria) fl B-7£ JE B 2N ( Betaproteobacteria) 43 |
£ 22 BR V10 R 5 BRFD 8 BRANEE LI 2(b) ], 7EJ®
IKAE(F 3) PR JE ( Pseudomonas) WM £ . 7%
B 33 R (3 ) s HOR 24 R I B (Streptomyces) |
132 22 B IR )& ( Pseudoalteromonas) Fl % W+ & )&
(Bacillus) 53 53k 45 25 #R(4 F) 21 #k (2 FO F1 19
B4 FhO, dAh, R HWE (Qipeng yuania ) \WEYE H
J& (Algoriphagus) 3B A JE (Alteromonas) Fll
R (Halomonas) W B R R B 518 3 4.3
A3 A2 A HAR 29 AN TE R P AL B R 1 A A
B . MBI 16S rRNA 3 [H Ml oL EE 1% T 98.65%
B TS ) 400 o 1) 09 288 D D020 AR I g I 4 O R

10 BRAHTE I W ZE BT R (3R 3D, 43 ) & AT 18 49 L W 2F
YE RN oI T AR y- AT B A O 20 o 4
BROT AR 2 BRI 3 Bk

(a)
68.25% '

= i 4% % 1] Actinobacteria

= JEEEFE [ Firmicutes
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A5 JE 1 ] Proteobacteria

(b) « 2
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= AT A

1989 Flavobacteria

/l = W £ 4 1 40

Cytophagia
3.17%

P2 T 1 4

Betaproteobacteria

= 2 R R N
Bacilli

= VAR B 1R 4
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= o A8 JE 4
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K2 RIZMWRTEFFRAMETET () FEG () K- 19 4 o A
Fig.2 Composition distribution of cultivable bacteria in
surface seawater at phylum (a) and class (b) levels
XA [5) 3 57 53 T ) AR T 2 A L B A B, 002 b
2,067 3 A7 A1 073 3t {2 53 1 JR A 41T 76 Bk (21 J&
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25 1) (102 Bk (23 J& 31 F) M1 74 ¥k (16 J& 19 FlH (F
4y, FHrh A 8 N E A B ALAE 002 35 47 A B AR
F,11 A& B4 B ALAE 067 i fr th 4r B 15 5,4 48
B AN TR A AE 073 3l 7 Hp 43 B 3R A A 9 A& 1 Al T
FEIX 3 ANl B RE 4> B AR 2] (B 4) . X 3 Ab il 47 40

KB 7R BRI AR B A T B IR AT S A
R EMEER(P<0.05), 415 Fh 2% 5 Rk
WA 0 5 PR 22 5, RE R £ L Wi R 8 A ER JEE A 3 Ab 1y
SR A 2 REPE LA R 22 S (BR 5D L K P Y

W2 RS R S 84T Pearson MG 4317, 45

Betaprote obacteria

WAEIR £ R &Y XK e pH (H. R E.
COD 5 3 Ab 3 /) 40 o Z2 BE AN AH 22 (P >>0. 05)

oo Cytophagia

A Cill;
1o v 0‘0‘&0 d

N
2 s

003 $

) N ~

s g ¢ L

k $
< 3 8 &
& N &
8 .

R,
e,

Aestuariispira

Comumunus

Acinetobacter
spuowo]?H

Gammaproteobacteria
LU0 = A5 RN 1K NV TE B 4 25 BT
The red triangle symbol indicates that the bacterium is a potential new taxonomic unit

3 FRZ KA VAN T A R B SR AN B R GLR B

Fig. 3 Neighboring phylogenetic tree of cultivable bacteria from surface seawater based on 16S rRNA sequences

®3 REBKPEEFREK

Table 3 Potential novel taxa of bacteria in surface seawater

R AL B FARE (%) Oy B IR A

Strain No. Similar strains Similarity (%) Isolation medium
M170 Pseudo fulvibacter geojedonensis YCS-9" 93.17 2216E
MO050 Pseudomaricurvus alkylphenolicus KU41G" 94. 77 2216E
Mo069 Pseudo fulvibacter geojedonensis YCS-9" 94. 87 GN
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gk
Continued table
B G AL T B FARE (70 o3 By R AR A
Strain No. Similar strains Similarity (%) Isolation medium
MO056 Marimonas lutisalis GH1-19" 96. 89 GN
M093 Actibacter haliotis W1137 97.24 P7
MO052 Pseudidiomarina halophile BH195" 97.32 2216E
M058 Algoriphagus ornithinivorans IMSNU 14014 97.50 2216E
MO071 Maliponia aquimaris CECT 8898" 97.60 GN
M034 Epilithonimonas mollis DSM 18016" 98.13 2216E
M090 Parvularcula lutaonensis CC-MMS-1" 98. 50 2216E

R4 3RVUURAMBERETAEBRHELSF

Table 4 Distribution of bacterial genera in three sites and four media

Lol o062 S0y snorbgy  2216E M5 PTGN
G IRFTF & Idiomarina - 4 _ _ 3 _ 1
R IR B Pseudidiomarina - 1 _ 1 _ _ _
RN E Alteromonas - 5 7 4 8 - -
B2 BN H JE Pseudoalteromonas 10 2 9 - 9 4 8
ST E Aeromanas 1 _ _ _ _ 1 B
FERAA R Klebsiella 1 2 3 5 - - 1
TR Vibrio - - 3 - - 2 1
Pseudomaricurvus - - 1 1 - - _
TEAT B 8 Umboniibacter - - 4 2 1 1 -
AN IE Acinetobacter 6 2 2 5 - - 5
BT E Pseudomonas 3 14 16 6 7 6 14
R EIE Halomonas 8 4 2 3 6 2 3
AR E 8 Marinobacter - - 4 - 1 3 -
NE R E Comamonas - 8 - 6 2 - -
MR B R Actibacter - - 1 - _ 1 _
R REHFTF B8 Pseudo fulvibacter 2 - - 1 1 - -
WA JE Flavobacterium - - 1 1 . _ _
Epilithonimonas - - 1 1 - - _
WEVR T B Algoriphagus 1 - 9 4 6 - -
ZERUFF IS Bacillus 5 7 7 6 7 4 2
Rossellomorea 3 - - 2 1 - -
Kt RIKHE Nocardioides 5 4 - 4 - 5 -
#8516 J8 Streptomyces 3 7 15 12 6 - 7
2 Y 8 Cellulosimicrobium - 6 - - 4 2 -
AT @ Microbacterium 1 1 1 _ _ _ 3

LT W B Erythrobacter 3 _ 3 3 _ _ 3
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gk
Continued table
&x, o062 Suon 073 Stenor 067 2218E M5 TGN

= HIEE Qipengyuania 3 5 5 4 4 5 -
MM 8 Aestuariispira - - 1 1 - - -
K/NGEW B Parvularcula - - 1 1 - - -
T IEFF R B Agrobacterium _ _ 9 P _ B B
/N R & Rhodovulum - - 4 1 _ _ 3
BB O E Aliiroseovarius 6 - - 2 2 2 -
Marivita 4 2 - 1 ° - -
Limimaricola 3 - - 2 - 1 -
Marivivens 6 - - 2 3 - 1
Maliponia 1 - - - 1 - -
Marimonas 1 - - - 1 - -

T = " RR AR 0

Note:" =" indicates that the number of strains is zero
0023} f(Station 002)
11
(29.7%)
Tvh1 tatior )
Bl 4 3 A sk {57 A YRV 9 400 T I G R 2K 1) Ak B A
Fig.4 Venn analysis of marine bacterial genera from
three stations
2.3 BEFENIBHR

R 4 By B B 5% 5L 6 3 2 i K rb i TE A T R
TR, B R M E 2R N3 6 . siEH
Pk 48 % W] F1, 2216E #% % A B9 Simpon #8 %K.
Shannon-Wiener 8§ 30 1 Pielou 8§ 5 & T M5, P7
x5 IRFMATSHEEESHESHM Pearson 16K 537

OGN Bigi 3k . fEK, o 2B v B H AN
T2 T 20 R 2 AFT T 49 A0 40 B 7R 4 RS 3R 3R E B 4y
BIARTE2216E F1 M5 5 55 B h 4y B 3 B- I
YA BT B 0 R IV 2T 2 B AN 1) AN TR, PTG 3R S o S
)1 RREFFE DB A0TE GN U RS> B R 3 AR 0
Hi. TEJB/KF (£ 4),2216E,M5,P7 Fll GN % 3% 3
Y5k B M W )& (Halomonas) 2 B FF H J& (Ba-
cillus) FE A MY & )& ( Pseudomonas) B A &, H i,
H R AR TE GN B 5 e h MR H | £ 5
YERARR D BERE RS KRB EH. HERR
(Streptomyces )TE 2216E WP EMB H K £L . (H
e P7 8RS h R B8], AN a7 A2 4.2
N5 1A R ENAE 2216E,M5,P7 & GN ;3%
g EgE . Hod ,2216F R34y B i 6 MR AN
HIVETE B D, GN Fl P7 3535 e P & 35 35 14 3 #k A 1
HR(E 3.

Table 5 Pearson correlation analysis between bacterial diversity and some environmental parameters at three stations

FEFR R B brth iy g e
Ui H Item r/P b e . e Content of
Silicate Phosphate Ammonium salt Salinity .
dissolved oxygen
%H&ﬁ r 0.733 0.588 1. 000 —0.780 1. 000
Bacterial number
P 0.476 0. 600 0.009 0.431 0.015
AR r 0.999 0.971 0.755 - 1.000 0.748

!
Genus's number
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gk
Continued table
. oo . i L
B MR R ek I s
BH Ttem r/P Silicate Phosphate Ammonium salt Salinity . Content of
dissolved oxygen
P 0.029 0.153 0. 456 0.016 0.462
Shannon-Wiener 8§ % r 0.994 0. 955 0.794 -0.999 0.788
Shannon-Wiener index
P 0. 049 0.192 0.416 0.023 0.423
Simpon 5 #{ r 0. 995 0.996 0. 651 —0.985 0.643
Simpon index
P 0. 044 0. 049 0. 549 0. 109 0. 555
Pielou #8544 r 0. 855 0.939 0. 261 -0.816 0. 251
Pielou index
P 0. 347 0. 224 0. 832 0.392 0. 838

W A Pearson HEME, P g WM COUID . KL 378 25 Sk B 35 (P <<0. 05)

Note:r and P represent Pearson correlation and significance (bilateral) respectively. Bold font indicates significant difference (P <C0. 05)
F6 AEBEFENHIAREZHEMEER

Table 6 Diversity of bacteria isolated from different media

Wi [ Ttem 2216E M5 P7 GN

BRI 37 27 16 18
Species's number

VI 2 27 20 14 13
Genus's number
T B AL
Bacterial number 83 8 39 52

. .
Simpon i 4 0.965 0.951 0.917 0.929
Simpon index
Shannon-Wiener $5 %%
Shannon-Wicner index 3.404  3.114 2.502 2.728

H =Y
Pielou # % 0.770  0.715 0.683  0.690

Pielou index

KT 3LEEYAERERE 22 HEAEFHS A

Table 7 Distribution of three antibiotic biosyntheticgenes in 22 strains

2.4 MEREHEERNKNER

N T i — VR 52 Bl A B R A A TE R G
YW A e BE . X i FT PKS  NRPS il Halo
FEH YRGB8 R PR I 4 S (R T R, 22 Fh
M DY R 1 KRB LS 1Ak R
OB & RN, b, PKS T 3E R 7 15 BR A1
HR I B s Halo 5 AE 13 bk 40 B ook I 31, 3 4k 48
W PKS T AR 2 BRAE R FE NRPS &K,
10 BRANEE & 2 Fhal 2 Fh LA L 0 A= 4 4 3 IR 7%

Pl R A A kR

3 bR AEALL TR 44 Antibiotic biosynthetic gene
Tested strains Name of similar bacteria
PKS | PKS NRPS Halo
Mo018 Agrobacterium larrymoorei ATCC 517597 - + - -
MO072 Algoriphagus marincola DSM 16067 " - + - -
M020 Algoriphagus sanaruensis M8-2" - + - +
MO010 Comamonas aquatica NBRC 149187 - - - +
M073 Erythrobacter tepidarius DSM 105947 - + - +
Mo041 Halomonas sulfidaeris ATCC BAA-803" - - - +
M006 Idiomarina aquatic SN-14" - - + -
MO019 Klebsiella variicola subsp. Tropica SB5531" + + - -
M071 Maliponia aquimaris CECT 8898" - + - +
M090 Parvularcula lutaonensis CC-MMS-1" - + - +
M170 Pseudo fulvibacter geojedonensis YCS-9" - - - +
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Continued table

P R AW A REE R

3K T B ARALL TR 24 Antibiotic biosynthetic gene
Tested strains Name of similar bacteria
PKS | PKS I NRPS Halo
M050 Pseudomaricurvus alkylphenolicus KU41GT - - - +
M038 Pseudomonas balearica DSM 60837 - + - +
MO008 Pseudomonas oryzae KCTC 32247 - + + -
M024 Pseudomonas oryzihabitans NBRC 1021997 - + - +
MO030 Qipengyuania citrea RE35F/17 + + - +
MO022 Qipengyuania flava SW-46" - + - -
MoO091 Qi pengyuania nanhaisediminis CGMCC 1.7715" - + - +
M045 Streptomyces heilongjiangensis NEAU-W27T - - - +
Mo016 Streptomyces koyangensis VK-A60" + - - -
Mo023 Streptomyces violaceorectus NBRC 13102" - + - -
M061 Vibrio astriarenae JCM 19233" - + - -

TE T R R LR A s + " RoR R S A PO RS IREER - 7 FR TR T R AG I B B A R S R

Note: Bold font indicates the potential new taxon;" + "indicates the strains contain antibiotic synthetic genes," —"

genes are not detected
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PN N S S R R A AN TS 1 ]
JRE S K 2 O A BF g B o — 80,
YETE T L o8 T B ULAT TR N TS £k T AR A A A
B, Horb, v- 7RO B S R AR X R R R e (114 Bk,
45. 24 %) , [] B A 0 1) v K R R £ (R IR AR L ER AF
TCALER W B35 v P 2 B A TR QIR AN 7 23— 2P
FFUE, DL, 3 Ab U K v i AR R ARE VR AL R AT AE
Wl 22 S, Hob, 4 W BB HEY O B2 Bk
(073 B i) <3¢ B (002 35 A7) <<t &30 11 (067 uh
B0 s R HE T S A6 H (067 20D >3 8 i
(002 ¥ >R (073 ¥ 7). B ER#E (073 351
VA A W 3 K BT TR . B B R B 2 B DL A R e
B L R RN A TlL D R i, R BRI Y R
HRE 4B 5 Y L AR R MR 2 A P 3 R
15 (002 3 65 J2& ) PG W e e K FR B X .t T 32 31 A
VT KA AR T2 % & JR 52 ), 36 /K v Ko 1 8 55
FRES EERE GRS IE i, 4R e Y
Wy AT b B TR W RN TR A A A DTG, T K
4R R RRRRARSY . AN K E &R S
I 55 A TR AR Y 0 A A R AR R A AR DG, — o Wk
{1 T 4 8 o B TG A A A R B4R R 1 Y L A
2 F L BT K S B % R R K A
MR BIAEL ) ol 2A 2H VR 5 45 A Tt 7 2 288 TR A8 Ak T 22

indicates antibiotic synthetic

ZREACSEREAE M T K32 3h, 82 T T E IR TR
2R A X e R R I K R AR B R R R
A, A F 2 E YA, ok
KB UK, 2 )2 R 2 B B b O A, I
2 S E L

AT R 4 BhE 55 28 10 5 vk B 22 S K B
SR A3 X AUV 3 Kb v 4R 2 2 T K AT 4 TR Y 43
BB R, S5 RN, 2216E B35 4 5 B A0
FhE B e 2 RO M5 {597 %5, P7 FI GN 15 3%
oL, HP, OGN B3R5 E LN
ZPREAUH A GRS 32 R T B s SR R RO
G A FRAE s GN K55 5k b 43 85 31 1) W0 30 4k 1A 28
T 2 TR RN BOFT BT L 6 ) P LB © & B I T A0
R o e H A AR - HE KR FNRE B N AR i 4
X GN i 57 3 o o 07 5 B 0UFT 7 1T 38 BE L K
R AT 72 A 22 0 ) il O e A i L T A
B o B R SR IR 0 R IR i
WZISHENE LLE B — B SRR 1 GN B S AR K
AH AL 2216 15 7% 0138 A 43 15 35 97 1 /K o i 4t
PR 5 AR AV 6 3 43 2 BRI 1 TR AR 0 T L Al B 3R L
PRI, 76 4 B3 K v ] B 3% 41 B B AT o AR 2 A
ESINI 3T AN Rl

TE 52 PPN LA 22 FhAn A b AR
AR, MM 42.31% , AHXF T 20 WA H Fn
DI ALY/P 8 e N O ) & R s e e o B2 S



I ARZFERFR,2022 £,38 %, % 1 #8 Journal of Guangxi Academy of Sciences,2022,Vol.38 No. 1

EEF A Sk7/RE R IS R [T (AN N e 9 S P A 7 Na o8
H A LI A5 Al i DX R R T R S S A AR
PRIGNR 3 VN EE 4 38 2558 IR W I i i M v 2
I 2 REA AT R B R S5 A B L 4 5k AR R )
AT HIL A3 e e 05 1

4 it

PP AL RV VR 2 K v A R R R AT SR
0T B AT B ) M 2 R L RO TR AR T ) B 5
U HRA A R B2 AR R IS AL & 1 Ko A
Tit F) TS B O Jim S T A5 T BR i a0 AR S s A
Yyt BIF 7T S Ak B0 BE Al AR A

S &k

[1] QU T D,GIRTON ] B, WHITEHEAD ] A. Deepwater
overflow through Luzon Strait [J]. Journal of Geophysi-
cal Research,2006,111:C01002.

[2] WANG X W,LIU Z Y,PENG S Q. Impact of tidal mix-
ing on water mass transformation and circulation in the
South China Sea [J]. Journal of Physical Oceanography,
2017,47:419-432.

[3] SALAZAR G,CORNEJO-CASTILLO F M,BENITEZ-
BARRIOS V.et al. Global diversity and biogeography of
deep- sea pelagic prokaryotes[]J]. The ISME Journal,
2016,10:596-608.

[4] LIUJW,YANG H M,ZHAO M X.et al. Spatial distri-
bution patterns of benthic microbial communities along
the Pearl Estuary, China [ ]J]. Systematic and Applied
Microbiology,2014,37:578-589.

(6] JERE. WM, & 48 AL, 55, RR SEE R IR AT g
KA 240 TR A 5 e S G ik R A R AR LT A
“Fil % ,2020,47(9) :2697-2710.

(6] Z3E. 2 WISCHE, 55, ) U F R LRk 1 i L T
LA B Ty RE B TG PE BTS¢ [0 ). ¥ W 74, 2021, 43(2) .
88-97.

(7] B K. T/NE & RIS R Y i 2R
PSR R L], TR %, 2020, 27(5) .
433-450,461.

(8] Z=3E. MR . AR, 55, I &8 B8 N A N AR B 20 T 2 1
SME T[T, ) PR . 2018, 38(7) :924-933.

(9] ZEdE. 28 BB AR, 55, A SRR B ok IR0 26 T &2 FE 1

S PRI AR (T ). i BT A R AR . 2021,46(9) - 845-

853.

ZRAE L BRSO S R LD A I R AR S AR
Brafl i 22 R vk R bt B S AR S LT . h AR R
2 ,2021,46(5) :396-405.

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

BT A ) BT L A8 — R A AR T R A T
TG HEAL & W1 23 B b A 5 Lk R A i 5 (T . R
FE Bk % 475 ,2021,46(12) :1090-1101.

R SRR 2R A VLR SR I ORI R R 2
REPE K By R L TR Y 0k ()], 38 SCBE % B 2 4R, 2019,
42(3) :282-290.

ZAZOPOULOS E, HUANG K, STAFFA A,et al. A
genomics-guided approach for discovering and express-
ing cryptic metabolic pathways [ J]. Nature Biotechnol-
0gy»2003.21187-190.

P T A A0 T L 4R SO Bt R AR W A W A
HE PR 1R R B R AR 7 T R LT AR A
2017,57(11) :1722-1734.

LA, A, YEZE. DU D LA R AR B R 1A
AL A PKS JE A R 5 22 04 3 0 LT, oA 9 2%
i Hz,2013,40(7) :1231-1240.

ARLLFY . AE A A IO G 00T 25 F BT T R TR LT . I R &
B 25 ,2013,6(10 1) :180-181.

e TG L AR TN AN AL S A [ AR B AR T 1 Ak i A
B A B HC e b X7 9 2 B T ST DL oA e A
2009,49(10) :1367-1373.

JARUE  H /N AR 2% . . Chelex-100 e i 42 B 2%
W DNA fEJy PCR ¥ 3§ B Al [ 1. 4= W 850 K 38 4k,
2010(2) :123-125.

WALSH P S,METZGER D A,HIGUCHI R. Chelex
100 as a medium for simple extraction of DNA for
PCR-based typing from forensic material [J]. Biotech-
niques,1991,10(4) :506-513.

KIM K H,ROH S W,CHANG H W,et al. Nocardio-
ides basaltis sp. nov. isolated from black beach sand
[J]. International Journal of Systematic and Evolution-
ary Microbiology,2009,59:42-47.

KUMAR S,STECHER G, TAMURA K. MEGA7.
Molecular evolutionary genetics analysis version 7. 0
for bigger datasets [ J]. Molecular Biology and Evolu-
tion,2016,33(7) :1870-1874.

BELURL AR AR L A R BN BV S R T VY AR R
KA ZAEELT ] AR 2 A6 2022.30(1) - 91-100.
2ol Ze ik RN L A5 I D 4T RERK A 48 2E T B 2 R
PR £F 4 2R W O M O gt A ST LT 0. P A 42, 2021,
28(5) :473-481.

FHFER A ] 1], B IOF AL 39 MR A TR TR IR AR
W A BT R LT . T b R A 2 CE SRR D
2017,37(3) :254-261.

A T AT P T R PR O 0 e A RR 9
Py BT 5 (D], K% - R TR %%, 2014,

KIM M.OH H S.PARK S C,et al. Towards a taxo-



I, BOE, R, ELALERKIR,BER,EMR T ELRETEEREBKARSHEEREBEEEMSRNERFR

nomic coherence between average nucleotide identity 113.

and 16S rRNA gene sequence similarity for species de- [31] QIN Q L.ZHANG X Y.WANG X M,et al. The com-

marcation of prokaryotes [J]. International Journal of plete genome of Zunongwangia profunda SM-A87 re-

Systematic and Evolutionary Microbiology, 2014, 64 . veals its adaptation to the deep-sea environment and ec-

346-351. ological role in sedimentary organic nitrogen degrada-
[27] POMMIER T,CANBACK B,RIEMANN L,et al. Glo- tion [J]. BMC Genomics,2010,11:247.

bal patterns of diversity and community structure in [32] FRANKENA J,VERSEVELD H W V,STOUTHAM-

marine bacterioplankton [J]. Molecular Ecology,2007, ER A H. Substrate and energy costs of the production

16:867-880. of exocellular enzymes by Bacillus licheniformis[]].
[28] SAER.EBR/NIE, ZHIE, 2. T TG B Y2 2R ik 22 Bk 55 5 Biotechnology and Bioengineering,1988,32:803-812.

XRZU0RY) & 4 )8 5 J 4 ()], 8 7 4z, 2010, [33] WS EEERL A 5. URIIAR [ 204 Ak £ 1 AT 3% 57 1

29(5) :584-587. AR LIRS VEDEFE [T ) AR AR B2 . 2013, (1)
[29] W . BREn IFEA % P REEIBKNRZEY D 53-56.

AR B T5 Y A S [T ], ) PR B oe 4k . 2013, [34] XA, SREF IR, R 4. (L H L0 ARAR B 1 1 T 5%

29(3):176-180,185. FRAN TN 2 B VE R G P O % [ ] W P 24 4 2018,
[30] MMIR X FRE. S FRENES G S EERR 40(8):138-151.

FrmAHRMES LT LA R 2%, 2018.,44(4) . 109-

Study on Biodiversity and Potential Biosynthetic Genes in Sur-
face Seawater of Guangxi Beibu Gulf

LI Fei' ,SU Xinying' , LI Zhe* , WANG Qiaozhen”, HUANG Shushi®, YANG Huihuan®,
QIN Xianling'

(1. Guangxi Key Laboratory of Maine Environmental Science, Guangxi Academy of Sciences, Nanning, Guangxi, 530007, China;
2. Guangxi Key Laboratory of Marine Natural Products and Combinatorial Biosynethesis Chemistry, Guangxi Academy of Sci-
ences . Nanning » Guangxi, 530007, China; 3. College of Electromechanic and Quality Engineering. Nanning University, Nanning,
Guangxi».530200,China)

Abstract: In this study,three characteristic sea areas in Beibu Gulf of Guangxi were selected,and the surface
seawater was used as the research object for bacterial diversity analysis,aiming to explore the potential anti-
biotic biosynthesis gene from these strains. The diversity of culturable bacteria in seawater was analyzed by
traditional dilution coating method and phylogenetic analysis of 16S rRNA gene sequence. Polyketide syn-
thase (PKS) gene,nonribosomal peptide synthetase (NRPS) gene and halogenase (Halo) gene were ampli-
fied and detected. A total of 252 strains, belonging to 4 phyla,37 genera and 52 species, were isolated and i-
dentified. Proteobacteria was the most dominant group (accounting for 68. 25% of the total number of
strains) , followed by Actinobacteria (17.06%) ,Firmicutes (8. 73%) and Bacteroidetes (5. 95%). At the ge-
nus level, Pseudomonas ,Streptomyces , Pseudoalteromonas and Bacillus were the main dominant groups,ac-
counting for 38.89% of the total number of strains. Among the four isolation mediums,the number and spe-
cies of bacteria isolated in 2216E medium were the most (83 strains,37 species) ,and the diversity index was

higher. The novelty of isolated bacteria was prominent,and the highest similarity of 16S rRNA gene between
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10 strains of bacteria and their related strains was less than 98. 65% ,so they were speculated as potential new
species. In addition,at least one secondary metabolite synthesis gene was amplified from genomic DNA of 22
strains of bacteria. In summary,the culturable bacteria in the surface seawater of Guangxi Beibu Gulf are rich
in diversity and outstanding in novelty,and the strains containing antibiotic biosynthesis genes deserve fur-
ther chemical research on secondary metabolites.

Key words: Guangxi Beibu Gulf;surface seawater;bacteria;diversity;antibiotic biosynthetic gene
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