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Identification and Inhibition Activity Inhibit Fish
Pathogens of Cultivated Bacteria Isolated from Cerbera
manghas
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BE .[E YR LAWY TSR Cerbera manghas L. B HAR Br A 338 7] 5% 57 40 5 £ £8Pk T HAC 5 7= 9 40 il
M REOR WK AEYENE . (R IR A 30500 0T 56 T 16S rRNA JEPI 3 9 R Gk B 70 M ik x5 15
B 41 T HEAT 2 R PERIFGY SR FH B AR R v IF 50 HC A o) 3 £ R B0 T 2R TS . 8 RN 5 2R S HAR Br
T e AL A B 15 kAT EE IR AT L OR T 16S rRNA JEHIFFI MR ZE LB HM G B . X LW AR T 2 K
B AN TR & B R R BE T ] (Firmicutes, 5 Ll 4 53200 R A 7] (Actinobacteria, o o 47%0) , Horfr 4 k4
FIFT R 6 MR E R BE . GRS B A 0 G T Ak X 3 i v S BN IR A — s Rl AE A
Hr VT86 ( Kitasatospora paranensis ), V139 -2 ( Streptomyces luteireticuli ), V140 - 2 ( Streptom yces
jiujiangensis ) s VT19C Streptomyces orinoci ) s VT113( Streptom yces niveiscabiei )X 5 ¥R B W 1 B 000 3¢
. LL VTS86( K. paranensis VMM, (LR YL AP = 0 R HAR PR R i £ 5 20855
2 P LA 00 T 1 SIS B0 T A Y AR I A R R R B ) £ S BOW T M v
KGR R WHRAE RERFON WEEE
RESES QI39.1 MERIRE A MEHS:1002-7378(2017)02-0108-06

Abstract:[Objective] To study the bioactivity of

WS B HR . 2016-04-18 Cerbera manghas and its rhizosphere soil to

EBE A 2/ NBE(1992—) 40, - DT 50 B Mg e cultivate bacterial diversity and its metabolites to
ity AR 7 ) 1 B R LT BT inhibit fish pathogens. [Methods] The diversity
ARSI (41566000, 7 1 HAARHE AR of jsolated bacteria was studied by the method of
H (2015GXNSFBB139001) 1 T~ V4 I v A ¥ H R 8 S0 80 %
FF L 4 UF B IR (GLMBT-201603) % i),

x x WAEVER BRI (1979 —) , B WF o bt . E B N FH AL FTE ) .
HE T B2 0 6 U % BL 0% T BF 9 . E- mail, 1178740043 @ qq.  PET method, the isolated bacteria were tested to

pure culture and the phylogenetic analysis based

on 16S rRNA gene sequence using the filter pa-

com, inhibit the activity of marine fish pathogenic bac-
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teria. [Results] We isolated 15 bacterial strains from Cerbera manghas and its rhizosphere

soil through conventional culture dependent method,identified the strains according to mor-

phological observation,physiological, biochemical characteristics,and the homologous analy-

sis of 16S rRNA sequences of nucleotides. Results showed that these strains belonged to two

major bacterial development groups: Firmicutes (53%) and Actinobacteria (47 %) ,of which

4 were Bacillus sp. 6 were Streptomyces. Activity showed that the VT86 had the best anti-

bacterial activity,which might have potential value for developing new inhibition of sea fish

pathogens drugs. [Conclusion) Cerbera man ghas and its rhizosphere soil were rich in bacteria

resources,and biological activity of those strains could improve the prevention and treatment

of sea fish diseases.

Key words: Cerbera manghas , cultured bacteria, phylogeny,antimicrobial activity
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[FAREXYBT-H Cerbera manghas L. , X4
MR, AT BEBE Apocynaceae 1 5 R R
Cerbera LLRAEY) W S/ Ne AR 0 A T HAS JEDJE
e ] RORORIIE Y R b X, R R T L
RGBS & s AR E R 2 )
ORI 3 R LI A 2 — BT MRE Y
A ASIE N AR S TR . MR — R A R R
(8 B LERE AR ) L 9 0 2R 00 P A Al 7 M2 AR B+ 0
AR TR AR R BT AE R E R R B TR
FE] 7K 7 it % B Ml 1 TR 2 B K BR A
T L AEL2S 0 S o B TR B ELBT e K
B9 TR i 24 M A ) A 22 H AN G5 . X R A IR VE f 2R
IR B8O TR 9 T AT 2 R A i B oI T O e £ R TR
B AR K R RE  RTf K fa  R  fa E A
RO (Vibrio harveyi). B IiL 3K B (Vibiro
parahaemolyticus) Fl ¥ ¥ 98 B K & (Vibrio
alginolyticus ) ZF/KFFFH A BB WBUR H , X 3
oI 51 A A R PR & 238 44 % SR s ok 7™ B 1 22
PR gk . TRl 158 B 3k 26 Bl N B 75 % 1Y £ 2K T 7
AsLEEY ., EE SRR BT 4
VT A= i e BT ok 7™ o gl o PR O L X X 26 SRR
S Y T LR IR YT BAR U O B, AT A
ik B XV T AR O — B B R IR 24 0 Y 2 £
WIFE W R S R B 5 100 R B L i AL T 3] L
M2y, A TS MRS ERY, EHRESEY
YT 2 SR S v 4325 45 B R TR (benzoic acid)
Fr B2 (vanillic acid) , F HL I (vanillin) , XF & 3K
FI I (p-hydroxybenzaldehyde) LA} [&] i 3 2K H iR
(isophthalaldehydic acid) % 15 A bA 9. 8 1 £
LR LI T R R RUR T R 2,6 -

i1

AT -4 - O HE RN A TSR (B
R F 9,12 -/ filk — M R 73 R 1Y % 5t 76 g
iR v A . MR E A IRE T 4 R WY
DA BB PR TG . BN A AR Y & B2 4
B AE AR B 1 48 L TR A A LR IR G ) R A
EEFEMRREED T, (ARRINREL £
FiE AR T B R A 98 21 W 4l 40 15 15 2R B HOAR PR -
BT B % AN TR 1 2 RE M KN 3 B 2K 37 E 2 30
VENEOE N NZRER E €1°8: 373 s 10 F) SR EAN
R AFL 4 0 IR ) AF 5 LR AP FR B 4L 2 5 AR A, R it
VA SR GE P oI TR A A R IR B A R Y S R
T

1 #MHERFIE

1.1 ##

CLARAR P 3 1 R (i) S AR BR 38T 2015
45 ARET IS HEZH ARG IX.

W A CC O A 43 B9 1 A 0 0 ) 20 B, 7 e o ol
SRR T REHT A B, B MR S B A SR XK
1.2 Sk 5

Carestream GelLogic 2200Pro ¥ CCD #E i %,
%4 2 45 (3£ H Carestream A #)) , Tgradient £
TIfiE M PCR X (8 Bimetra) , EXF24086 V #%
IR VKFE (Thermo scientific) , MINI B-100 1B 5. 4 )&
T (BT K BRAL A BRZA W), VB5S 8 28 1R K I
B4 (Systec) . SW-CJ-2F 15 TAE & (TR MAE R &1k
TR A A BRA D HH. B11-BS- [T H #40H R 15 3%
R C LT BR R BT 88 M BDD L, DHG-9140A HL #VIE
T B X R A B R R S I B A A FRA WD L TS-
RDS3 i il 4fk & i G5 MRS B4 BR 2 7D . Mini-6K
TR B OBl (B R B 2 AU A FR A W), VCX-
500 8 7 I 200 i B AN (R BT R AE R A R
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A]) , SHB-By: 76 ¥ K X 2 B 25 5 Gl R4 7 AL
A RAFD .,

16S rRNA PCR ¥ #4514 (27F . 5'-AGAGTT-
TGATCCTGGCTCAG-3"; 1492R: 5' - GGTTAC-
CTTGTTACGACTT-3") W A 5 T Bl L W RHE A
FRAH
1.3 EFREREEF

Md K531 ¢ L-RTTA B .5 g 3 0,
1000 mL £B FK, 1% 5. pHE 7.2~7. 4,
121°C KB 20 min,

M5 53535 g B HENE. 1 ¢ AR, 10 mL &
BB, 1 mL 4E A R B, 13% Bl g, pH {H
7.2~7.4,121°C KH# 20 min,

M9 #5751 g K& R, 6 mL N =F%,10 mL
AW 15 % BiIE .1 000 mL 228 7K, pH {H
7.2~7.4,121°C K& 20 min,

M10 }5 5510 g B4 05, 0.5 g AKMBER, 10
mL & A AL 15 %38 .1 000 mL £ & F/K.pH
f67.2~7.4,121°C K 20 min,

AGG 55 55:10 g W&k, 1 g &M .5 mL N
=WE,10 mL B8 B .15 %55 .1 000 mL £ 5
FI7K,121°CKH 15 min,

R2A B 3.0.5 g BERERY,0.5 g A E.0.5
g MR ZE PR, 0.5 g B ME. 0.5 g MIAMETER .
0.3 g WilR 48 ,0.05 g LAKBMEE.0.3 g NI
BRAN.15% 3 BE. pH {6 7. 2~7. 4,121°C K& 15
min,

[E & ISP2 K53 56.2.0 g BERENY.2. 0 ¢ Z 25741
BBy, 2.0 g #i %88, 1 000 mL BRI K, 15% Bilg .
121°C KB 20 min,

WA ISP2 Wi gi 5k :2. 0 g BEREH) . 2.0 g 27 42
Bk 2.0 g #iAHE BRI KERR 1 L 121°C KA
20 min,

L/ 96 770 20 %6 19 H 9l R A7 4, 121°C K 30
min,

1.4 FHi&
4.1 EhEARRELS LR

TS SR A AR S BR R ZVEHE 57 R B A P48, 4R
B+ BT AF T HOH VK O RLAR N 5 2% Il SE 56 = R
BT (—20°C)

1.4.2 W5 B AL FRR

FREC 0.2 g +4E, B F 50 mL I+, im A
10 mL 7 A 3% 38 Bk 19 6 B BR I8 K 5 A B2 R
(28°C 140 r/min) & 4 2 h, B BB AR K 4%

107" ~10"" 4 DNASTRAFR B BE L I 100 oL AN [] A
PR DR RO AR T 7 P AS [6) 28 AU (1 [ 44 15 % 5
(M4 ,M5.M9 ,M10,AGG . R2A | ISP2) I, B4~ F e
Wi HE 4 AP AT B T 28 CEIR K R4,
K% 3~5 d.

TR AR 2R RS AR S LA LR
A3 O E  F ST B R, 43 TS 2 h A
SRS A 1 mL EHE /KRS KE 1 mL IBE &
ZEOED, BUIRGWMER 10 ° W, I 100
pL BB AR T 7 PO R KT 3238 b, A 85 5%
FE 4 NPATRE L E 28 CHEIE R M TR 3R 3~4
d, HFH AT AR R T

WEE E 20U A T A A B VR R AE S DA K B
AP b VR B S B R R AR . AR R TR VR IR
AN B S R TE AS GE W] AP WE AR TR AR
SRR D) SF R PRI TR TR AT 2l Ak . R il T
PREEFNAE ISP2 #5357 0% b, & 20 %0 Hh 48 - A7 4l
BB AR B R AR R AF 10 8 L (0 FH 20 BERR IR L B
JEARAE THBARIR VKA (—80°C) . T A A B 44 42 W #1L
TCw 7 A .
1.4.3 BHMI6SRNA ABAX TR AAALF
5

W5 TR PR TG Ak 4 R TR RO AR A O kL R L
RS DNA, DLIAE AR, R FH 27F/1492R 5]
Yt T PCR 3, PCR W 25 14 95°C W AR 14 5
min;94°C 28 M 1 min,55°C &M 5 min, 72°C ZE{f 15
min, 3£ 31 MEIF; 72°C ZEfH 10 min, PCR § 34 =
W2 10 SRR B e FEL UK R I L FELU R 110V, miRE
2.5 pl EGTEBERE R R G T WAL IF IR . AR
Tt 240 DA )RR O 28 SRR R 20 €0 2 S L AR B 15 MRARER
I FRHEEL DNA & 16S rRNA By 1, frig =y %
FE) M 36 A RN A BR A /1T .

H 0 2 1 3 K 31, #E NCBI s 12 i B b
THE TR MR BOHE P2 TP SR ) BLAST 2 % #E A7 1648 e X 43
Br. 2 BLAST LXTJ5 , 356 HOCAE A 18 R AH 0L B &
1) 16S rRNA K&K ¥ FIAE N bR ifEpk . il i Clustal X
BN AT 2 0 A L xE KM L P 4y . O
MEGAS. 0 1% ) Neighbor-Joining I R 48
HEAER
1.4.4  F WAL 6 ) &

WA i AR 200 py 3 A i AP B3 50
mL A ISP2 8535 W i 250 mL #EIE I b, R 47/
WA R T, B 28°C.180 r/min BYFEIR I, IV B 5%
10 d, AR JE $R UL B8 7= Wy . DA A A4t i SR P R P 8 2

W7
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MR A e LR R (V s V=1 DA Z
TR TG 1 W, ZEBUR TR . WS4 25 O, 1R AT L 25 Uk
gi /0 R EC AR E MRS EE e T, HE

S EE A 5 mg/mL.5 pL B9 DMSO 1E A B4 Xt iR,
5 mg/mL M-RAREE 20 FHAPEXT A,

2 HRE5SMH

JIr 75 06 P AR R A
1.4.5 WHEXE 2.1 BEEESEHTERE

SR FH U8 4% 7 ik I R X 3 Rl R WL fa
B DA« A 2 DT v S I TR R ) ot I B 1
3 R A 2 T 40 ) T R R R 45 R 25 L
TRV AR b U A 4 34 A0 U A B 48 R TR
B, FHBRE T4 KB M E AT R (6 mm) W F P4l [, B
5 pL fEECHE S 7E DR 40 R b fH R (28°CH K 5% 24

MR 2R 4 bk S AR B £ 4 L 7 B4R 2 15
BRFT B IR A HOE SRR LR 1, 2ROV A
LA RO 2, B R OEN R . AR
Vo TR A R (0 R A T BN [ B
ERBAAL R TR A R REENAS Y

b 3 3 0 0 T B LA R A R L R
F1 OBERRERRLETERAEEERE

Table 1 The colony characteristics of cultivated bacteria from Cerbera manghas and its rhizosphere soil

R gt B AR [ e T % 9]

No. Color Shape Height Surface Humidity Transparency

Vs K6 A i T AT i T T

Gray white Random Flat Unfairness Dry Opacity

S A6 JEH e i T Ny

Milky white Random Dimpling Wrinkle Dry Opacity

ver 0 e W St 2 350
Yellow Roundness Flat Smooth Humid Translucent

Vit R FH e ENa B i

Dark gray Random Embossment Unfairness Middle Opacity

V150 #riE S iy oL BT i

e Yellowish white Random Dimpling Wrinkle Dry Opacity

-_ [0 e i P i B
Yellow Roundness Flat Level Wet Translucent

Vit 6 e e A4 78 FiB )
Yellowish white Roundness Dimpling Unfairness Humid Translucent

V1o Frit e P L ¥ Ny

Cream white Random Indent Wrinkle Dry Opacity

Vi B W ke ko e FiB ]
Yellowish white Oval Flat Smooth Wet Translucent

VT40 FHM 5] 1 (O A3 i T A5 1)

Cream white Roundness Dimpling Unfairness Dry Opacity

N K1 i o R4 W L

Gray white Oval Dimpling Unfairness Dry Opacity

Viot me h7 i AT fi i KA

Dark Roundness Embossment Unfairness Middle Opacity

V64 # 0 & & i P R i 1 B
Yellowish white Roundness Flat Unfairness Wet Translucent

VLS i WY e AT BF ]

White Oval Dimpling Unfairness Dry Opacity

Vios g S ha ki i B
Red Random Flat Smooth Humid Translucent

2.2 FILMERZELXESN Feil o3 53 Sy 5300 A 47 %, Forh 4 Bk R ZF AT T R

AR 16S rRNA K& 3 51 L4 45 5 (3R 2) .15
MRAREER DR T 2 D RIE & TR JERE R
['T(Firmicutes) 1% £ B '] ( Actinobacteria) , T /&

( Bacillus sp.) 6 M AHEER R R (Streptom yces)
P HE I R G E A LA 1,
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F2 BERREREIEFWIZFHAEN 16S rRNA EFF
1S OEES
Table 2 The comparison results of cultivated bacteria from

Cerbera manghas and its rhizosphere soil

N o y
Piviogenete S SEERIEAE L
groups/family  number %
Streptomyces VTI11 Streptom yces niveiscabiei 99. 45
V104 Streptom yces yanii 99. 26
VT113  Streptomyces niveiscabiei 99,07
V139-2 Streptomyces luteireticuli 99.73
V140-2  Streptomyces jiujiangensis 98. 81
VT19 Streptomyces orinoci 99.18
Bacillus V141 Paenibacillus lactis 99. 36
V64 Brevibacillus borstelensis 100. 00
A\ Bacillus licheniformis 99. 39

V117  Methylobacterium hispanicum 99. 47

Gordonia V105 Gordonia lacunae 99. 60
Pantoea V67 Pantoea dispersa 100. 00
Burkholderia V138 Burkholderia ubonensis 99. 58

Lysinibacillus  VT88A  Lysinibacillus xylanilyticus  99. 85

Kitasatospora VT40 Kitasatospora arboriphila 99.59

89 VTI111

VTI113

Streptomyces puniciscabiei AF361785"
04

Vi
6810 Streptomyces atratus DQ026638"
VTI19
100 Streptomyces abikoensis AB184537"
VT86
100] 99| VT40
3s5Ktasatospora paranensis AY442268 "
[ V105
— 100t Gordonia lacunae EF151959"
Vo4
Brevibacillus borstelensis D78456"
V141
Paenibacillus lactis AY257868'
VTS88A
Lysinibacillus xylanilyticus FJ477040"
Bacillus licheniformis AE017333"
V139-1
V717
V139

100

96

100 V117
' Methylobacterium hispanicum AJ635304"

=1 100y V67

'Pantoea dispersaDQ504305"
99| V74

T00 |Burkholderia territorii LK023503"

487 V138
9TBurkholderia territorii LK023503"

—_

0.02
1 e R R AR BR 4 ] 15 3% 40 T 1Y R G A A
Fig. 1 Neighbor-joining tree showing the phylogenetic
relationship among strains isolated from Cerbera manghas

and rhizosphere soil of C. man ghas
2.3 MEFERESHN

W 3 Ffv 7R, 15 B 0T @I v I I B 24 3R B
FIVE A P Bk VTS86(K. paranensis) 78 B i ¥
G P G P AR 9. 8 mm) L TH kR VI39-

2(S. luteireticuli , M B HAE M 9. 3 mm) Fl#H Bk
VT113(S. niveiscabiei , MMHEB EHHR N 9.0 mm)H
HAEAIRD S M. VT19 G B AR 9.5 mm) Al
V140-2 MR B A2 0 9. 0 mm) X & SN H A h 4%
TR B T R R e 24 DG 410 0] A P #5555
(I E E/NT 8.0 mm) .,

®3 BERRERBRIETEFAAENEETESR
Table 3 The antibacterial activities of cultivated bacteria

from Cerbera manghas and its rhizosphere soil

I & B 42 Inhibition zone (mm)

I Il .
O R o L
V. harveyi yicus molyticus
VT86 K. paranensis 6.5 8.1 9.8
VT88A L. xylanilyticus 6.3 7.4 8.1
V67 P. dispersa 7.5 8.2 8.6
V140-2  S. jiujiangensis 6.2 9.0 8.5
V139-2  S. luteireticuli 6.3 8.3 9.3
V141 P.lactis 7.6 6.3 8.8
V74 B. territorii 6.2 7.5 8.9
VT19 S. orinoci 6.8 9.5 8.7
\ B. licheniformis 7.2 8.4 8.6
VT40 K. arboriphila 6.3 6.6 8.5
VTI111  S.niveiscabiei 7.4 8.8 8.7
V104 S. yanii 6.2 6.6 8.1
V64 B. borstelensis 6.2 6.7 8.4
VTI113  S. niveiscabiei 7.5 6.5 9.0
V105 G. lacunae 6.2 7.2 8.0
3 Hig

AR 508 T 22 2R B AR s - v ] 1% 5% 41 R
1408 alifl , EHC T 15 Bk B A ARV R 40 TE AT
16S rRNA JFFIAG I A BLIX L8 3 70 & T 2 A KAy
PR B IR JRRER T (i el 53 %0) M A 1)
CA R 47000 HA 4 K ZF A TR . 6 PR Oh BE %
R . WAL R L 15 BR XS 3 Fhifg i
0 S0 IR A SRR L5 R B SOR Bl
AR T M R ) 2 VTS6(K. paranensis) ., I
Rl B A2 9. 8 mm, X 4% 48 B 24 By 16 £ 2 B0 N
25 LA BAEVF TSN (B,
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