Research Paper RIS

WA W) %4 Acta Microbiologica Sinica
53(12) :1285 — 1294 ; 4 December 2013
ISSN 0001 - 6209; CN 11 -1995/Q

http: //journals. im. ac. ¢cn/actamicrocn

REFFRERENS B EERTBEHMRNL
G FEAE AT M R Ao R R

VO K2 A BOR A B KA S AL /R o [ X S i 3, K 400715

FEE: CH I AR B S0 P9 22 B e 23 125 3R A9 8 38 9% 993 i I 181 ( Pseudomonas syringae pv. mori) H A7 & 35 £ i
V5 R0 B AR S D0 A G 7= A 900 0 3% M 0 O ) e T 4% A5 O AR B R B R e K7 9 D™ Ak 3R T 9 7 1) %
B AR ZE b 43 B A AR AT SR P BRI e Ak N AR TR A0 TR PV O O A U TR AR TR AR R TR A S RS SRR AE AR
PRA AR PE 168 xDNA 3 51) 43 Ay 0 JLREAT 0 o 38 I DA 32 00 R IE AS BT I A A s IR B A 4 Ik W 4%
PR K SR DA BE S v 23 B3R AF N AR TR 77 Bk S0, S O SWg2 19 17 bk 0T 3 2 0 0 Ji B L A i T AR e
FIAEIVE ] o AR SWe2 TS B R R AE A2 22 AR AL 5 RN 32 1 )8 (Pantoea sp. ) 4, 1] 16S tDNA J¥ %)
BT SR BoR e 5 A2 W (P agglomerans) T2 2 % RALUT « WFFUR W Fde R TR G 7 NG IR 0 D« 1
ah (2.00% ) R 4% (2.00% ) KH,PO, (0.10% ) F1 MgSO, *7H,0 (0. 15% ) , #£ 44 pH 2y 7.5, B i 520 mL/
100 mL, f 3% 5% 7230 B ok 28°C, #3404 170 v/min, B P BN 4 %, 75 & (48 14 % 5%, W 5%
P T3 I J5UEL 5 HUVE P 1% 30 P9 22 1 SWe2 A B 12 1 (P. agglomerans) , 7 4 4 B ANZ 18 SWe2 o % H & % 4%
PFBEAT AR J5 0T 2 95 995 93 T TAT Wil 7 H 5 9 1) 5 BT AE D

KPR W, DTN, R, e, KBS, ik

hE 4 =S :S852 XEkFRIRES A X E S :0001-6209 (2013) 124285410

T Z5 7l i AR TS WS 1) A 48 7 s A D i (Pseudomonas syringae pv. mori) 5| i ¥ 40 W {1k Jk

YR S R LR, R (Morus alba L.) %Y
Sy A T A [ 4 Hb, 2008 4 AN 3R H b 7 35 4 X 3% [l
Pugk Tl 900 5w o [N A b 0 LR B I 4
Ve A S Fp FL A T B A0 25 (R0 B AR OUL B 4
UL A e B A5 A 25 Z 7 3% A5 ST, SR B VA D
AR AT A B R R T AR . R
TG 2L 975 5% P28 96 7E 1Y 00 % 288 Fp o o o 2 3l A 1)
SRS AE BN, TR BEL A5 7% 5 7E 7R ) SRS R R 11
TRy Y R L, At
Bl pAY L5 7 0 5% 0 S A0 A Tl T I

EETE 76 i KRR 55 9% & 100 % 4205 H (XDJK2010C€097)

03 5o MR AT DR T K E S 2 A e A R 4
RS T T SR R I 95 96 R R
Flob, LB S A 2 AL 2% R 258 K (0 R 8 v
Y o AR 2 0% B 6T IR 2 b 0 ST B W e A
TIF 58 M A B S0 P 24 1 o 0 32 3% 8 0 55 B0 bk
AT Z FEG () A2 9 ¥ 100 5 BRI 5% 5 DL 3 B0 A Ak 2% Ak
2450 77 b 2 R A SR B A7 T

R4 A 2L B (Endophytes) 2 5 #7 75 T HE K1)
B2 T R EL 5 SR R A R L A A
W RS R B RS R G AL A
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A BT T A R A A R B B, BE NS T 5
RS PR 5T 38 e 1 HE BE S 7 3 0k A 7 X e
ER IO P R R R KT
PR DRI RS A O e AR ) TR 2R B A ) G B S B U
JE o S0 P9 P TR A A T A e S AN X R AL AR N
W, 0 W B 2R A TR 2008 4, ARG
ENE VNCENGES I R LR i R
RIE ST 45 R R W] S0 N AR S0 BT F & R 26
P Foor B SRAT I 114 R S0 9 A2 2005 20 00 ) s T
Wi I8 (Fusariurn) <55 #% 0 J8 (Alternaria) « FF 5
J& (Seytalidium) %5 21 AN J& o FWE A 2240 1 1 24
F& 4 0 FF 3 )8 (Bacillus sp.) < % B W )8
(Pseudomonas sp. ) ~ KK X K J& (Erwinia sp. ) 44
NP E & (Curtobacterium sp. ) LLJ 7 ZAH w0 B R
%14 (Burkholderia cepacia) ™ ™' %5 . 43 Z by 24
21 v AN RE T8 I 4T S0 e e e 2E S 4 i R
1, A oy L o8 5K A i B A IR 4 B B iR A
UL R G TT R S b PR R AT SR
6 1) EE R S0RE AT R T A 5 R AT A
J& .

% 72 B (Pantoea agglomerans) J& — #f 7= 25
N E W AT W B (Enterobacteriaceae) 32 =
(Pantoea sp.) et o R A A I R A
R A A B 6 LA KR Y HG 77 Ak A ) 23 ) Ak
UMY K T AT T A A
TN AR JE S8 B A SRAG — RO 5% 50 9 Je v R TS G
POVE T B B1Z W DA 1 37 28 400 w0 v 4 o
00 5 T 25 A1 LASHI Ol ) D 8 4 o 2 R 38 AT S5 0 7
SURESE /N TRTE R 2

1 MRERIT ik

1.1 #
1.1.1 #HiXHmEE: %55 R W (Pseudomonas

syringae pv. mori) H VL I8 K 2% A8 iy B 2% 0F 70 B T 3C
Te gt

112 M REarsl RS A 2 & A
L1.3 & PDA BRI, MK SR JR I, %
R 7% 56, LB 8% 9% o ik U5 R I 15 9% &L (B9
1000 mLH % & H < 20.0 g, MgSO, +7H,0 1.5 g,
K,HPO,1.5 g, Ji A\ 0. 1% (¥ % % ¥, pH 7.2 = 7.4) ;

VR K W 97 Ak (41000 mL 1 % 1 il 10.0 g,
MgSO,*7H,0 1.5 g, K,HPO,1.5 g, Jn A\ 0. 1% [{) &
M, pH 7.2 -7.4) .
1.1.4 FEiLFF{LZE: DNA maker. dNTP.DNA
R MEPCR W 24k Wl & 0 A = B TR
(K3i&) A WA PCR 51490 ve B 84k pMDI19-T. T4
P A R R A W B AR )R PR A ) AR B
A A IR T B T AR LA R A B A E
A O I = 2 M o NI BE R S LYK A E I A b
WS AR PCR U 3 1B ABL 24\, 2 fUBE
e 8 Je BE A F
1.2 RWMALEERNS BN

P AR R B SR ZKBE T2 . HL
JFH B 56 K S AR 22 ik DI B (K251 em) T
75% 1) RS 42 5 min, B JE G 1R 7K o 6 A7 K
Gy 251 A SRR T JF R JLRE VT B T A Ry R R R
Mo PAdse i — U B AR S 1 0 18T 7K AR S 0 B 1
TR 5 IR AT PRI O S 9 A2 B e R D 1 AR v ik
17 TA Rl 2lifh o

¥ T 3R AT I SN AR TR ] PDA 85 97 3%, 71 28°C
ZAE T B FR4 A, SR 06 B VL DLSE B 0 i IR A
AR B A ] pH R 92 1 A o JRL, A A 3 k5
93 0 i TR LS BOVE FH I B R o I Al Ak S ) B R 4
A
1.3 EMAERNMNENEMETE
1.3.1 FEREFHEMRSNEREEE LT
M RE - TR PR B IR R A L 5% < T AR K R VR TR S WL 5% s
PRI S AR A AR 5 A A IR R G B R I
T2 560 i 1R R U A 1 A 3 SRR 56 R K A VP A
MR 5 OF W56 F1 H,S 7 A4 25 506, 1 25 IR ik
21 -22] )5 vk 4T .
1.3.2 & 16S rDNA FIHMNERERFELEW
BOMI R ¥ H 0 TR PR 2 Bl 4 LB K% 9% 3L ¥k 5 B 9%
12 - 18 hJ7, & M ik [23] (1 J7 ik $2 B3 9 41
DNA. DLpr4& DNA Sy AR, H 41 B 16S rDNA i [A]
IRIE 51 AT PCR 448 % o 5151y 27F
5'-AGAGTTTGATCCTGGCTCAG3~ Hl 1492R: 5°-
GGTTACCTTGTTACGACTT3". PCR Jx ¥ 4 1
95°C 5 min;94°C 30 s,58°C 30 s,72%C 60 s,30 ff
H;72°C 10 mine 439 M) HEAT 1. 0% 3 g i 6 1R
HLVK 23 25 B 4l A H i Be ot 5 pMID19-T 2 44 i
B, B4 2 K AT DHS o B2 5401, 7 & E Ptk
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SRR b AT B R e [ R 0 08 5 3 AR R < 0 B R
FHE A B 2 =0 P BT 3 16S rDNA JE X 7 51 71
GenBank H ¥ 47 It %} Chttp: //www. ncbi. nlm. nih.
gov/BLAST) , F #% GenBank [ J 1%k %5 &5 )% %1, F
H MEGA4. 0 %A, A | NJ k347 1000 8 Kot
HoOMEREKEW.
1.4 HIE & M4 BROAEE E A

W 5 228 HH O S 95 0 R R B R AT R POAE FH IR R B
R, EIEWCE T 40°C .60°C .80°C 100°C /K ¥ /b 71
30 min, 400 B RV A W 8 AN D L B Ak 3 DL S (9 Kk
5% - 085 V0 3 BT T USRS o Bk B o T
VORI K T R I B % B A ) I
1.5 ZEEHMRIL
1L.5.1 FAE®KE AE- SBEBREANMEEEFX
SWg2 Bk % B i ) &1 7 1% B &2 M - 70 Ll 15 9% &%
PEAAZ RS 68 N5 BL10. 0 o/ LA EL 4, 23 5 JH 4 %5
B LB KR B R M VE R R L
ZERE A DR AR AR KA IR B U 5 BL20. 0 g /LI EL A, 4 il
R IR R 35 SL00R Bt IR e« A R e R 2 1 R
A PR I BEE R AR AR A B A IR DA e R R A
J5 b FE A AE VAR RS 3R AR (8 KL HPO,) o in N % 1R
# KH,PO,. K,HPO, - 3H,0. Na, HPO, * 12H,0.
NaH,PO,*2H,0, % #1.0 g/L.1.5 g/LF12.0 g/Lit
3 ANUPERR B, LAA I K, HPO, 1R 907 55 57 2k O
W 59 A WOR B 9% 3k (O MgSO, < 7TH,0) i A A [
W 1) MgSO, *7H,0.KCl.Fe, (S0O,) ;+ZnCl,CaCl, .
FeSO, NaCl.MnCl, 4 J& 5, % & 1.0 g/L.1.5 g/LA
2.0 g/LIL 3 ANURFZAR B, BLAN I MgSO, *7TH, 0 )
PR 75 3k g e B T3 U i B AR U S AU S
i 3h R0 4 R 1 T
1.5.2 EFEHMERT R & HFmEmdE (F
) EUE Ol R #% ) « 0% 18 #h (KH,PO,) 14 8 & 1
(MgSO,*7H,0) 3t 4 ANFFE, W& 4 MK, Wk 1
PR o

®1. L, W) EXHEEESKE

Table 1. Factors and levels of L, (4°) orthogonal test

Levels
Factor
1 2 3 4
Glycerol /% (A) 1.0 2.0 3.0 4.0
NH,NO, /% (B) 1.0 2.0 3.0 4.0
KH, PO, /% (C) 0.1 0.2 0.3 0.4
MgSO, *7H,0/% (D) 0. 05 0.10 0.15 0.20

YEF Ly (47) 1 A8 R AT IE AR 50 » 0 T 3

1201 VAN E KRR Bt 3 IRE A, I
3 RS 1T BB AE S R B IC 7 R 45 A .

1.5.3 EFEERMA: L TR R B 753,
W58 SW g2 WK 7EAS 1] 35 77 4 A N B 443 % 1 3 1) 910
WA . QORI pH B R T 0400 8135 8 1 5% 1
TEH BB FR 5 —BUNAE LT K B 7R SL ik 4 pH
4> W% 6.0.6.5.7.0.7.5.8.0.8.5.9.0.9. 5 #
10. 0, B Ff 5 28°C, 170 r/min F 45 3% £5 725 d 5, &
0400 T B o el pHL A 5 ()% JH R o T A
WVEER R A L e B R A — AR A
100 mL{\ = /1 b, #% ] 10% ~20% 30% ~40%
50% Fil 60% [f) %% i & FC ) 55 9% 2k, B Rh i 28C,
170 v/min 4R35 55 RS dJa» K W 400 B 280 L 1 o i
ERM R . QKT IR X K T 98 030 T 05 1 1
M)« 7 3L e B IR A A — BUm & AR, 4 i BL 20°C
25°C \28°C <30°C . 32°C . 37°C Fl 40°C T k4T &k 1% k&
I KE IR Sd T K I A0 TR 280 S i e O U TR I S
()42 8 0T R T YR BT 35 P 110 5% o - A L e R R 4K
PE—BUM & M T LA 1% 2% 3% 4% -
5% 6% 1% 8% 9% ~10% (¥ ¥ Tl & i N\ 21 3 il &
o RE IR He b, H R i 28°C 5 170 r/min F 48395 15 985 d
Jei o G W0 00 R 25 R 5 o @ e A i . 8% IR I ) 6t
R TR CAT BT PR T s e AR L R A B 4
PER L IRIRE 0.5 d1 di1.5 d.2 d.3 d.4 d.5 df
6 L KL W BT S A e R RIS ) o (@ S X
R TR VAT VRV P T R T - L R R A — B 4
AR, 5 55 7% 3 45 140 r/min. 150 r/min. 160 r/min.
170 r/min~ 180 r/min. 190 r/min. 200 r/min-
220 r/minZk A4 T RE R 55 F7 J5 RS W0 400 B850 S I R
T VR T U0 BT 9 1 o AR A 0 B DA B R R R
HI SPSS11. 5 Ge it B Ak o3 B » AR AT o K 30 R AT 2 3
BEMELR.

2 SRR

2.1 ERMERMSBENK

SR IR 1 A i A BRE S (R 2 75) (AR
25 AL BRAT 7T BRI L A0 R R v
TR ORI 07 3, 25 R AR WL AT 3 Bk (SWgd s
SWg3-2 il SWe2) H A 5470 5 0% 9 o it v 22 4G 1 4
I i b SWe2 B AR 1R 300 B AR, B U R IR B
Xk 2R BT I Dt AT I 5 AR R ot %
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2.2 SW2 BHHLELER

2.2.1 FEAREFSME: XM N AREDUE SWe2 F
PR T 25 B 15 % R AE (RS WU 45 SR 3R W« 7F PDA 15 9%
B RRVR B I A, WS HobH, M IRA A
Koo L QB g B, A H A F (R 2) .

R2. RWAERERAE SW2 BHRMEEREFFIET
Table 2. The morphological and Cultural Features
of SWg2 Strain

Test item Results Test item Results
Shape of cell Rod Mobility +
Range of cell Single Aerobic feature  Facultative anaerobic

Gram staining G~ Color of colony Ivory white

Spore staining - Shape of colony  Orderliness

+ : Positive; — : Negative.

2.2.2 HEHENEME: AEAK N L REN,
SWg2 T R AL Mg 1 50~ 7 H,S 18 56 M il 1R 6 ™
AR S I SN, BE ) 2 2E R R AN BE A
FI U A E B > OF 156 #1 2& B O b 19 1Y 5 2% T Ak vl
AL A 2 b OB 22 S T A ] AR D E— ) B
Ui HERVE IR 3. LRaR LR W GE a5 R 402 A Ik
SWe2 B ¥k 472 Wi & (Pantoea sp. ) T £k

39
_
0.005
99
75
89

IOO|:P

100

62

I EBEMRBER

Table 3. Physiological and biochemical characteristics

Test item Result || Test item Result
Oxidase - Sucrose -
Catalase + Lactose -
Methyl red - Maltose +
VP test + Levulose +
Citrate - Starch hydrolysis -
H, S production - Glucose +
Deoxidization of nitrate — + Gas of glucose -
Deoxidization of nitrite - Oxidative fermentation test F

+ ¢ Positive ( growth or reaction) ; —: Negative (no growth or no

reaction) ; F = Fermentation.

2.2.3 16S rDNA R R E 5 #7: LR N EH5 i
W SWg2 KK 40 DNA b #Ei, FI 20 1% 16S rDNA
K9 % 3@ ] 51 4 317 PCR ¥ 84, 58] ~ £ 4
1500 bp ) v Bto Kl ai w43 3 H i B 5
pMDI19-T AR 2, JF 4 A 22 K A B DHS o S %2
A 40 P » 9 2 B Pk v B AT A0 W E » 5 311349 bp
MFE4 o B 7 B AR K A5 B $2 48 B GenBank, 3k 14
5 KC783460, F) H| BLAST £ /7 5 GenBank
[ SR N5 2 71 vl o il = s v e = M T /8 =
Pantoea ananatis strain ATCC 27995(FI611812)

Pantoea ananatis strain ATCC 27996(FJ611813)

Pantoea ananatis strain LMG 2676(F1611846)

51 Pantoea ananatis LMG 5342(FJ1611845)

Pantoea ananatis LMG 20103(FI611814)

Pantoea sp. C9-1(FJ611817)
Ty Pantoea deleyi strain LMG 24200(EF688011)

45 ’— Pantoea agglomerans EM13cb(FJ611811)
95! Pantoea anthophila strain LMG2558(FJ611809)

Pantoea stewartii subsp. stewartii strain CFBP 3614(FJ611853)
antoea stewartii subsp. indologenes strain CFBP 3517(FJ611852)
[ Pantoea agglomerans ATCC 27993(FJ611872)
100 | swe2(kC783460)
Enterobacter aerogenes strain K113(JN850605)
Pantoea dispersa strain LMG2770(F1611864)
o4 | [ Pantoea dispersa strain LMG2605(F1611866)
Pantoea dispersa strain CIP102701(FJ611869)

Cedecea davisae(NR025243)

72
99
88 4,— Pantoea septica strain LMG 5345(FJ611854)

Enterobacter cloacae complex(NR074722)
Pantoea dispersa strain LMG2603(NR043883)

911 pantoea stewartii subsp. stewartii strain CFBP 3614(FJ611853)
1. {k#E 16S rDNA EFEFFHE SWe2 BB RFZ L EW

Figure 1.

Phylogenetic tree of strains SWg2 and other related strains downloaded from GenBank. Numbers at nodes indicate levels of bootstrap support

(% ) based on 1000 resampled datasets, and only those branches with greater than 50% bootstrap support are labeled. Bar:0.05% sequence divergence.

Numbers in parentheses represent the sequences accession number in GenBank.
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H 52 44 W B AR 5 B4 B AT RS H
H1» 1 MEGA4.0 i (¥) N ik 44 2 & 48 e (1
D)o REKRH &R KD, SWe2 T bk 15 11 4T
Bz T s 1) d A% kAL B B RO, 55 Pantoea sp. [F]
T — AN S 5 B BK Pantoea
agglomerans ATCC 27993 (FJ611872) P 1y [n] 5 1 ik
£ 98% UL L.

A 5 PO R SWa2 1 B AR TE 2 15 77 e AiE 2%
PG RS AE DN E a5 R JF 45 & T 16S fDNA 1
RGRKA D xR WA PUR SWe2 BE N
R HAIZ W (P. agglomerans) it 44 N R AIZ TR SWe2 .
2.3 EMY R E RN

T MRS 45 SRR SWe2 B AR IS K I
2t 40°C \60°C 80°C . 100°C 4k #1130 min 5, H 4 & 3%
P 5 0K 22 b B A 9 VRAH B R DL WY A AR A 5 45 3
2 flras e SWa2 Jirp™ A2 1 2% B o 400 1 i E B2 1
i A4 PG A7 A T AR S B A2 B i IR N

2. SWg2 B E 4 & B iR 1A

Figure 2. Detection of heat resistant of SWg2 Strain metabolites. 1 -4
Fermentation supernatant of SWg2 strain incubated at 40°C, 60°C ,
80°C, 100C for 30 min, C, Liquid broth. C, Fermentation

Supernatant of SWg2 strain.

2.4 HEHEN SWe2 R B K HMIL

2.4.1 AR -FEX SWe2 R BRI & &R 5
W - DA i% 8 ol i Ut 1) %5 % AT 2 1) SWe2 1 Ak K
PR S TRORT 25 AR A T P 2 s K0 A — o I A TR T
e DL i A7 B 5 11 A IR A0 VR R R e L A0 B B K
ANEIFELS. 00 mm 7 A, KT B Al e 9 5 9% 2k 1) 410 T
Rl (11.67 mm) , 2L Y0 %6 25 8%, 10 FLWE 22 20 0l <
B R KR R EK R 1R 4 B s v A 2 (B 3-A) o IR
W H M E A BRI . LBTH 8 Bl ok UUR I 15 7R AL A5

B (1) SWa2 B M i T 08 V00N % 0% 4l gk i 0 3 A7 —
SE B0 BRT I 5 FG b DURE 2 B O U IRV E A
o I T A R A0, 40 B B8 4 19. 00 mm, B A B RE
B0 8 R B R A LU B 00 0 e 2 (]
3B) o Rk, 16 FHAH 1R A A b BUR
2.4.2 T SWg2 EFFHMERRE: ML
(A) i ¥ (B) \KH, PO, (C) Al MgSO, *7H,0 (D)
N % Ly (47) IEARR B4 N E 4 KFHIER
TRIG W TE SWe2 1 T WX 55 A4 40 T 12 92 90 1) 410
TRV S i 0 R EEIBC T -

T AT 1R A 22 3 A 22 W) 5 4 A DR 3R 0 S 4 41
R 20 (R % A > D > C > B, S fE K4 &
y A2B2CID3; 5 7 o3 M 45 SRR W 3R A X S0 4
PRI PR 20 IR S e (8 2 (3R 4) o BRI, ff o B R SR T
5 ke Howh (20.0 /L)« AE R 8 (20.0 g/L)
(KH,PO, (1.0 g/L) 1 MgSO,*7H,0 (1.5 g/L)) .
2.4.3 EFFHEMRAL AT RIS FEEIC T )
FLats b ok e R 3R 00 R B A AT T 4.
45 AR W] — 5 Vi B P B AR B T AR D AT RS 2 B
FHAUG pH IR 50 2R R ) B K B IR IR N b
T B T PR e T R 08 22 DK % R N T) ) S G
11719 5, Qi 4 Fros. W1aG pH O 7.5 I, S AR
R BV IR T O PE e s (B 4-A) , B WD 4G pH 1
ARLLTF i R G MR 5 BE ) BT . R
20 mL/100 mLIN, 547 R B A 19 VA0 410 1R 3 1 d
ot (&l 4-B) o 28°C 24 i 132 W SWg2 Bl bk ™ A 41 B
TETE W O B & W (K 4-C) . RRIREHE N
170 r/min (& 4-D) , Ffr 7 2 B i 42 16 75 4% (K] 4-
E) , [R] I E 3 5 55 7% 5d (B 4-F) R T v 1) 3
15 B dg KA o B K1 Vi S0 AN AT 5 T i K PR 22
T8 AN A AR B A KK 4N R R T, R Al
N /D, G B B TR) B s 85 B R)OK K Ah i AR A
a F LB W LR BT, SR AR L pH
7.5, % 520 mL/100 mL, ¥ 3% 6 B 28°C, % il
170 v/ min, Fif-f M5 4% DL KIE il 4% 3 B 775 d
R IA1Z R SW g2 B AR 7 A S 0 0 A0 B 1k A B
R R B B IR A AT
2.4.4 HEEFMME R IER IS A A e Kk
T 5 77 B G 77 ML AK 5 10 R T 4% A 6 B Tz T
SWg2 T bR AW A3 0, WOAR A IR DA 5 W 40 1
P78 93 oA B BT R 00 R RV B LR A A S B 2R
S AR W] LA 5 B B SW 2 B R I 0 PR A
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(A) 207

Inhibition zone/mm

il

Glycerin
Corn starch
Soluble starch
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Control

Carbon source

L] L P [
8 E ] g
3 2 £ g
o [~ =
@] — = )
(B) 250
20+
£
E
v
s I5F
N
=1
=i
£ 10f
-=
=
5._
0 . . .
2 3 2 2
g E £ g
5 5 :
- = =] B
@] o= 5
g =
[=]
£ E
E <
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Tryptone
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Nitrogen source

B 3. FRERRERM E K SWe2 R BRI E E /00

Figure 3. Effect of different carbon sources and nitrogen on inhibition activity of submerged cultured

SWg2. A:different carbon sources, B: different nitrogen sources, Means represent the values of three

replicates. Lines above the bars represent standard error (SE) of the mean within the treatments.

ST AT Bl (23,18 mm) W & K TR 46 65 A ] PDA
B HE R P AR K A B P (12,67 mm) S K T
4 E A RE B IR R R R BT AR 9 R
(11.12 mm) , #0520 2 57 ) $& & T 182.95% Al
208. 45% » 3 W UL A A 1% R 1 8% 7 B A0 8% 7% 4 AF 1
) T35 Tk I B v

3 it

W2 W AT P A s kT LT g Y
DA /N 43 T 0 2k 25 0 i o A T o AR O

R A BT o A A H ILARL ) N A A
2 VN 22 R A I BT R RSP . Bl
AL 3 B3R AG 0 B AZ T BSOT T Bk ) & &
M P95 1 (Alternaria alternate) B AT B 5 1 AW b5 16
PR Y 5 25 %5 TR P A p 2 1 X0 B B R T
5 VR B T4 PG 1% ( Corynespora cassiicola) F. 45 1
SIS TAE D O 4 B K S PR R AZ 1 €9
PRI PR BB A 280 ) B K 9% 3 18 (Erwinia amylovora) *E
KB R T AR R A B R B i ) RO SR
S5 R P AN R T B )T N T R
FHAEWB G H AT, BBz E3S CAE O Ak
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F4. BB SWR ABIEFEELTRIT L, @) RIKKER
Table 4. Optimization of culturemedium design L, (4%)

for Bacteria strain SWg2 fermentation

Inhibition zone

Number A B C D diameter/mm
1 1 1 1 1 16. 33
2 1 2 2 2 12. 67
3 1 3 3 3 17.33
4 1 4 4 4 11. 67
5 2 1 2 3 14. 67
6 2 2 1 4 18.33
7 2 3 4 1 15.33
8 2 4 3 2 11.33
9 3 1 3 4 10. 67
10 3 2 4 3 13.33
11 3 3 1 2 11.33
12 3 4 2 1 12.33
13 4 1 4 2 12. 00
14 4 2 3 1 11. 00
15 4 3 2 4 10. 00
16 4 4 1 3 12.33
X, 14. 50 13.42 14.58 13.75

X, 14.92 13.83 12.42 11.83

X, 11.92 13.50 12.58 14. 42

X, 11.33 11.92 13.08 12. 67

R 3.58 1.92 2.17 2.58

Means based on three replicates followed by the same letters within each
column were not significantly (P <0.05) different according to Duncan’s

multiple range test.
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Figure 4. Effect of different condition on inhibition activity of submerged cultured SWg2. A: different pH; B: different bottle filling quantity; C

different temperature; D: different rotate speed; E: different inoculation amount; F: different time, Means represent the values of three

replicates. Lines above the bars represent standard error (SE) of the mean within the treatments.
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Screening, identification and optimization of fermentation
conditions of an antagonistic endophyte to mulberry
bacterial blight

Feiguan Zhang, Yahui Gao, Huishuang Ren, Liyuan Qiu, Weidong Zuo,

Zeyang Zhou, Jie Xie
College of Biotechnology, Southwest University, State Key Laboratory of Silkworm Genome Biology, Chongqing 400715,
China

Abstract: [Objective] Antagonistic endophytic strains with strongly inhibitory activity to mulberry bacterial blight (P.
syringae pv. mori) were isolated from mulberry endophytes. we identified the antagonistic endophyte and optimized the
fermentation conditions. [Method] Streak plate method was used to separate the endophytes from healthy mulberry tissues
after strict surface disinfection. Antagonistic endophytes were screened out through inhibition zone method. Strain SWg2
was identified by morphological, physiological and biochemical characteristics and 16S rDNA sequence analysis. The
conditions of fermentation and medium composition were optimized through single factor and orthogonal experiment.
[Result] In total 77 endophytic strains have been isolated from healthy mulberry. SWg2 showed strong and stable
antagonistic activity to mulberry bacterial blight. The morphological, cultural, physiological, and biochemical
characteristics assays indicated that SWg2 belongs to Pantoea sp. The 16S rDNA sequence phylogenetic analysis reveals
that SWg2 appeared a sister lineage to P. agglomerans. The optimized culture conditions of strain SWg2 were liquid
volume 20 mL in 100 mL flask, 170 r/min at 28°C , inoculation size of 4% for 5 d with a medium of 2. 0% glycerol,
2.0% NH,NO,, 0.1% KH,PO,, 0.15% MgSO,+7H,0 at initial pH of 7. 5. [Conclusion] The antagonistic endophytic
strain SWg2 to mulberry bacterial blight was identified as P. agglomerans. SWg2 strain shows stronger antagonistic action
to mulberry bacterial blight under optimized fermentation conditions.

Keywords: mulberry bacterial blight, antagonistic endophyte, isolation, identification, fermentation condition,

optimization
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