Advances in Microbiology HZE#IRTYE, 2018, 7(2), 58-64 Hans XM
Published Online June 2018 in Hans. http://www.hanspub.org/journal/amb
https://doi.org/10.12677/amb.2018.72007

Diversity of Cultivable Endophytic Bacteria
Isolated From Leaves of Senecio vulgaris L.
(Asteraceae)

Jing Zhao", Jiaqi Yang®, Dandan Cheng*

School of Environment, China University of Geosciences (Wuhan), Wuhan Hubei
Email: #dan-d-cheng@163.com

Received: May 23rd, 2018; accepted: Jun. 6th, 2018; published: Jun. 13th, 2018

Abstract

Senecio vulgaris L. (Asteraceae) is an alien invasive plant species common in the northeast and
southwest China. In order to explore the diversity of endophytic bacteria in S. vulgaris plants, nine
healthy plants grown in greenhouse were used in the study. Isolates of endophytic bacteria were
obtained from sterilized leaves of each individual plant. The phylogenetics analysis based on the
16s rDNA genes of the 68 endophytic bacteria isolates showed that the endophytic bacteria in the
leaves of S. vulgaris plants could be classified as 7 genera belonging to Firmicutes, Actinobacteria
and Proteobacteria. Naming They are: Bacillus, Staphylococcus (Firmicutes), Micrococcus, Arthro-
bacte, Microbacterium (Actinobacteria), Pseudomonas and Enhydrobacte (Proteobacteria). Among
them, the Bacillus was the most dominant genera (66.7%), followed by Arthrobacter (10.6%) and
Pseudomonas (7.6%). These results reveal that the leaves of S. vulgaris plants might harbor rather
high diversity of endophytic bacteria and some of the endophytic bacteria were potential probio-
tics facilitating plant invasion.
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FHRHEYRON T B A RE R IR X B2 —FE WIRSMRAREY) . AR ARRMNT BT FRNE
2R, RATEFRIREEME @R T EAEEAR AN R, Bk FERREmEEL
B, BMAEHBEIRATRERNRIZS B, EFRABEORERE LTS, dith, STaLEbk
#4716s rDNAYIF. AT —HBRI Te8ANER, HHELEeHXEEKBET3II3HM6RI8E. K, B
BET 1B AT & (Bacillus) « %] Z B3R )& (Staphylococcus); TR |1 A HERE J& (Micrococcus)
FFF & B (Arthrobacter). #H#T % J& (Microbacterium); ZZFEH 1A 1B ¥ 5 B (Pseudomonas).
7K J& (Enhydrobacter). \7r B H B KEERE , FATFE)R (Bacillus) T &5 LB K, H1£63.2%:;

H N TF 5% J& (Arthrobacter) R Bl 5 J& (Pseudomonas), & &1 510.3% . ZHFRLERRHA,

BRI B G 5557 AR B I 2 AR BN R F , IR 1A 25 3 1T B R BRI T BB R IR — e I Bl

KA
WM T B, ARSI, 165 rDNARRE, S
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1. 5|8

AMINRAZATGIEEE MBS A EEEES . BARY RS — A BT 8 0 A i) X0 B RE s 77
W AR BT RIRA BT AT X A S R GE R SEE IR [1], OO T LA A
WRAERREN Z R RS ZRBIR[2]. £RCAEYRISSRNRYM O LM, BARNTELTT
AR BB ROR B EPINAR , (AHARIF R 245 BRI I I SRR SIS R e — (3], NREWZ AN
R EEAR, ERENRGE, Ao o EAECARBRKR £ B S 2 a5, B A
A 2L KA A R, X AESIAEE R T B . A5 I TR AR E )
THEFAEINRBBLE], SR AU, A B RS T AE N AR B RO LR PSR A 2R3 422 A A
ittt . HAardm rRIE: BRI CREOEERMRIL” « CISESES L RYL” L R
s Bl ” 5541 [5].

BB TR, WA A2 B YO SV SR BRI, SHEYN A KR 7S T REZEN
YRR, FTREAE BN NR I BEAT BV NARIE R T — € ME A Forb A A TR R A B A 0 1) B B2 A
FEH AT S — 2 B Bl 4= A B, AR T BREAE A0 ) 45 A LRI 25 7 10 40 B 1) 2 i P P O EL A
ISR AR — B [0] [7], EATRRZ, B&ES, e BB A, P EZ R A
AR IS DT, S SRR HE HRPTRE JT, R R A RO AN T B ) EE AR 8]
LA T U0 P B P9 7 T e et 1 e BRI S R, 7P AR & A e s i B IR R, AT
ELAREE AR T8 BRI A . WAEICRERY s g L HTE, 32 BOR G SR AE TR WX R 58 5 1 i
Sk, WABIR[O1C 2 NETFE MR IR T AR . PR A AEARR T, X SO ER AL T A
Mo B85 A AR B 0 s AL 22 5T — I e | L e AR AE G, 3 — r R (et B AR, N
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TG 58 1% AL TR 18 B YIE A S RG T BAEAF S e

ISP A R AW ST, RBUE AR R A BRI R B, AU E B
(AR 5 2 LA B of A0 SR B (4)36 R 143 BB, AR b3 40 (0 A A TR Rl I b AR sk 45 N —AR[10], 5
PRSI A G R, WIIE— SRR BRI 5 EE e me )y, AT HAR. RIEJUE, EA
RAZFTTH, CHMORFZRENREY A LT NIRRT, K N A S AL A
#, DRTF WA EY NS EEEM[11].

KT B Ye(Senecio vulgaris) 22 Ft—FE B AR, U258, M55 80 HZHHAE15%[12].
R FABHBT 19 HLEARERI13], BREMIL. B0, S, 2. OB A 14].
IR T L' EL A i B g A e, X AR BN £ B S )AL A LA D A E I [15] 320 BRI
THOGHbR [ 16], EEXRE . FE B A e E . BT EZ TR T BBt 5g, =
e BT A AR A0 R B U G R L R SR AT 23 B RN AR B 23 2R TR AT W S ARE . DRI, G RR
T RGN AR BT B E . REKE N, AT LL T ARG T BLG N ARG B I RER S5 4, Rkt BR
PTGV AEA 28 N AR 40 TR 1) D BT 98 DL AR BRI T BLO6 T AN AR I/ FE AL b4 3k B8 o 9 A0 s
I, AT ST a8 AR ) B IR N — S8R JORBEANEF (. BRGNS AR
X LAED IV ERAE O, WO HBTIE, MR EIZWFEES RGET S T), I — e RERE LN
REEFEE, BREEFERNERMEK.

2. RIS
2.1. HERREMLE

KR T B YR F 2016 4E 4 AR BAMARZERIM . XKRY. WA, REMFEARHBEFHEL %
JE o 2016 4 10 KFh oK, FEYFRE TIRES, 2016 4 12 AL 9 tRid RECM T B oL
(ot 1~9 S, FEREM T ASRAIRL . SRAER LB IO FREIR BRI Fr o B MAE R 2 85 J5 57
RUCNTC R AL i ASHh, IRIRREE, 7E 24 h 2 WIEAT N AR 4R K193 2

2.2. REAER Y EIEST

R BRI T ED G B RIE UK PP T 205, BEHLIRE 1 go TR 70%i09K PR IR 1 min,
P RS 5 1% IR P R IR 1 min,  JERKIYE 4 K. R fieJa — IR e A JE BUKERAT NA
SRR, ARG TE R KRPARVE XS R, 28°CREFR 48 h G WS A Wk 7=, AR 2SR 111 T
B e 4. Ko A RITE B BY JTBTRE 5, TN TC T EA AT I 22 20 3%, WK 100 pl 24 AR & 1 T4
RAMEER =K, FET 28CHIF2-3 K, WEREHKIL.

MEACFIFL KB R P ER G, B, TR, B, B%WIR. &, K- HIGHEY
AR BEXS A BRI R — B T v, R IR R AUCR MR AT R, IR 23
U BETPREMBURAETE, BEBARERTRE, vja st fob k.

2.3. ELAERY 16S rDNA FHIY 1800 5

Fa77 Lysis Buffer for Microorganism to Direct PCR $HRAIAY 4R FEK 4] DNA 1E4 PCR #5ti, J7i%%
WARFEIIF5. PCR JMAA ZR(S0uL)4Lfk: Premix Taq 25 uL, 5|4 F27(CCTACGGGAGGCACGAG)/R1492
(GTATTACCGCGGCTGCTGG) [17]4% 1 uL, #ik DNA3 uL, X{7%7K 20 L. PCR 4 #835F2 4 94 °C #4814 3 min.
94°CAZH: 30 s+ 56°CIB/K 30 sv 72°CHEM 45 5. 72°CHEM 8 min, {HIAEKE 36 K. F=PILHEER KIS,
%M BRI DO R AA R AR M. f#H BIOEDIT #F#tE1ER . &IAF4. @it BLAST 7£ NCBI
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XA, G4 H SRR e i 1 A5 EHU AL B FR Y 16S tDNA [T AT LS E, 8 BARI
ARG EMAL, JFEL MEGA 5.0 RGBT R B0 52 BIMIOANE, BRI FSILL
XEER, BRI MR BT RGO A MM, RS W 2 14 F 4R Hi%(Neighbor-joining)
[18BRBEAT 3T AR G B, K H W Bootstrap 121000 R K5

3. ZRE N

TEARNFIRRRIED o> BRI N 2R R AR AR —8(6~10 #), 17 HL# LLZE T 56 & (Bacillus) AL
WEE, T B R EEUN 42.9%~81.8%. {H2A 0 B FRINARMZ RN BA 25 WK 2-1 4
BRI NEZFEERAL, Rl 2 MFEBHNARE: mAENE 2-5 ForE Bt R e, EoE
H5 ANAFBI . FAEMEIEE 9 HREY RIS EEE, RO B EEMTFREIE, 7501 6
PRAN S BRAEDD 23 B8 R (R 1)

SRR 68 KRN, LR 3113 K6 Al 8 JB(HE 2). WRINT B eM Fr A RSt R E
HEZRk A TIEREE T (Firmicutes), JIt i LB S, N 64.7% . HAOONINEZHE [ 1(Actinobacteria) [t i 15
ik 22.1%, ZBFEH | 1(Proteobacteria)tie/Vs 5 11.8%. {EBINIK L, KILZFHAFT )& (Bacillus) 20 52 R
T B nT 8 72 AR AR LA WA TR, (R TEREE 1 64.7%, FHLUCNTTFF R & (Arthrobacter) Fl
1B B B B (Pseudomonas) ¥ &5 10.3%.

68 Pk P A= 4l B BT A LU X 7 41 7E GenBank 045 & b 7 76 FE A — UM K T 99% (55 2), Al Hor 2
Bt W ARGREMAHEEERN RS R B, bR, REEEMER, RENEMNE
PPk 5 HLAE NCBI L blast %552 R AR 7 51300 T [ — 205, BLERESCFEREE & T 50%, HERIA
F) 100%. [FIRF, 63870 A HERA 4 7 20R0 (1 4 2R A0l R G0 B W IR, AR HL kb ¢ R HE
BEIRE(E 1),

4. Wig
TEFFAERE ) B RS 7R 40 B MR AR MR I S5 R e, DUBRER BT ] AP T] S JERER )
FAETEA T 19 DYAS 2 ZE 11281191, Wl Ruizpérez S5 [ 201615 %5 K} im F€ i An EVEREY) Espeletia hartwegiana '

Table 1. The isolates of bacteria from leaf endosphere of different individual Senecio vulgaris plants

= 1. NEUN T BatEtk R O BEFGENEENST

e F AR B AR S
Classification of the isolated strains Number of isolates from different individual plants Pt
| =] Total
FEbR 1 MEPE2  fEAR3 MERR4 FEMRS  fEHFR6  MEBR7  fEMRS  HEIK9
Phylum Genus
Pseudomonas 0 1 0 2 1 0 1 1 1 7
Proteobacteria
Enhydrobacter 0 0 0 0 0 0 0 1 0 1
Bacillus 9 5 4 4 4 5 3 5 5 44
Firmicutes
Staphylococcus 0 0 1 0 0 0 0 0 0 1
unidentified 0 0 1 2 0 0 0 1 0 4
Arthrobacter 1 1 2 0 1 0 2 0 0 7
Actinobacteria
Micrococcus 0 0 1 0 0 0 0 0 0 1
Microbacterium 0 0 0 0 0 1 1 0 1 3
54 Total 10 7 9 8 6 6 7 8 7 68
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Table 2. The species and identification of bacteria from leaf endosphere of Senecio vulgaris plants

=2 BUNTEAMHAEEMERLEE

e
Species .
FE A AR M HPR A H
1 20 JE. Fh Sequence similarity Number of isolates strains
Phylum and Class Genus and Species
Pseudomonas sp. 100% 5
H 0,
Protcobacteria Pseudomonas putida 99.9% 1
¥-proteobacteria Pseudomonas poae 99.5% 1
Enhydrobacte sp. 100% 1
Bacillus sp. 99.9%~100% 40
Bacillus acidiceler 99.9% 1
S Bacillus thuringiensis 100% 1
Firmicutes
Bacilli Bacillus flexus 100% 1
Bacillus cereus 100% 1
Staphylococcus sp. 100% 1
Arthrobacter sp. 99.9%~100% 4
Arthrobacter arilaitensis 99.8%~100% 4
. . Arthrobacter nicotianae 99.9%~100% 3
Actinobacteria
Actinobacteria Micrococcus flavus 100% 1
Microbacterium sp. 99.3%~99.7% 2
Microbacterium esteraromaticum 100% 1

ARG AP AEVR 45 /R Samad 252 1 )BT 381 85 W A LAk AR R IR S A= D eV A5 R R RIE v, B3 DL DO AT
FNFET, RNMEREARCTRE R —8. Hri 2 b s v i 4 K 2 BOrp /e HoAth 2 i ) b
IR, 7 =5 R [22] FLRZESERRAE[23] mitl 5t EoK[24], BRESW[25 ] A o DA 3R 7%
I3 S B PN A 20 T A 2 DA R FRLRT B R D 3 o X T R DRy 2 LT B R A R LA TR SR LI P [26], [RIE 2R AT
BRI PRI b — A (005 5 R A RO T LR, BB R Tt FE AL P3RS 5 v 1) 2 (] S 4 b S 3R B R AR 34 (271,
2% 5 3B A AR I8 A HE N A TR A N 358 5 e T AROA PN AR AT« I R B RN 5 1 DA B — SR B R IR R,
M R T 18 EREAEK

SF v B E AR S B Tt 5 LR B B« B R TR R A o T S R R SR, ELIE N
TE F AR S A7 AR [28] 0 B U IIE SR B B TR RE 7= ARG Bk A . HTAE 3R PRAMKAREG AT HCN 54 R 4K
WA SRS A AR (28] [29], A RCHARS R S S R AR E .

— M\ i I A G () 43 B T R A E BRI RS IR S B 0.1%~10% [30], ANREFR T BN
FEEDD I Z FEVERDL o T I Sl R R i, ] DU AE AR s A B = B A v (AT — AP OTU 4y
BSEE IR B 64% AR B[ 19]0 AR RS 77 77 10 BRI T 5L - Py AR B 1B 70328 B W - FEL Y I N A= 1 8 9 11
O SIS 24 NE, BTG 4176 4019 BH3 1 AT T Bt 2 31134 6 B8 &,
L 68 PRI AT AP RATHE R R, BATH 45 RR BRI R N BT & A 1 P A 20 58 Fh 2880 LA 2
AN, 3 i A 22 5 (0 S R o] RE A AR AR B 22 5, A 0T RE A FRATT I BRORE 8038 78 7 B B 7R i F2 1)
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Figure 1. Phylogenetic tree based on 16S rDNA gene sequences of the bacteria from leaf endosphere of Senecio vulgaris

plants
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