s AR OCT 20, 2011, 38(10): 1526-1532

Microbiology China © 2011 by Institute of Microbiology, CAS
tongbao@im.ac.cn

BB ACC IrzmBg g 4RI (P A E A =E /Y
TREERENERLE

ZRE BHEEALRE KFR FEAFBRRAR

(HE RS EYTIRSHE R Abe Wil & E 416000)

?ﬁ B R G EREEMAMART BB SHEA ACCRLAMEM AN AmE, #)F 4K &N
CAG I E F b, B SR, AT A ALIKIE Ao 16S IRNA & 3 54T 4F 4 B B AR AT 552 . 4
%J.LT SARALAY N A ¥ B A R &6 ACC BLAERE 1, 3 4 4k 4F X W4T CGMCCL.1103
FoAE 3 FFOATH CGMCCL.769 A B AFe947 i 7 M, @i 4 38 4 X Ie 4= 16S rRNA 5 7| 547,
¥ H & IDM-2. JDM-8. JDM-11. JDM-14 #= JDM-19 45| % % 4 Pseudomonas koreensis. fif ¥ &,
%18 K &@ (Klebsiella pneumoniae) . #% /& ¢ 4 # 4T & (Enterobacter ludwigii). & 4% % & 18 K &
(Klebsiella variicola)#= 7] X, % 4F iff (Enterobacter asburiae).
FHEIR: ALY, A mE, ACC BLAME, WHEMH, S

Isolation and antibacterial activity of ACC
deaminase-containing endophytic bacteria from
Eucommia ulmoides Oliver

GONG Feng-Juan BORRATHYBAY Entomack ZHANG Yu-Feng
NAZIERBIEKE Wulumuhan™

(College of Biology and Environmental Sciences, Jishou University, Jishou, Hunan 416000, China)

Abstract: Five endophytic bacteria containing ACC-deaminase were isolated from the roots of Eu-
commia ulmoides Oliver based on their ability to utilize ACC as a nitrogen source, and their antibacte-
rial activities were determined by using the agar disc diffusion test. Identification of these isolates was
determined by their morphological, physiological-biochemical properties and phylogenetic analysis
based on 16S rRNA gene sequences. The ACC deaminase activity assay demonstrated that the five
endophytic bacterial isolates expressed the ACC deaminase activity, and four isolates of them displayed
antibacterial activity against Escherichia coli CGMCC1.1103 and Bacillus subtilis CGMCCL1.769, re-
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spectively. Five ACC deaminase-containing endophytic bacteria isolates named as JDM-2, JDM-8,
JDM-11, JDM-14 and JDM-19 were identified as Pseudomonas koreensis, Klebsiella pneumoniae, En-
terobacter ludwigii, Klebsiella variicola and Enterobacter asburiae, respectively.

Keywords: Eucommia ulmoides Oliver, Endophytic bacteria, ACC deaminase, Antibacterial activity,

Identification

K Ad(Eucommia ulmoides Oliver) g it fhRf At f
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A 17 S PR I T A ) 45 T 2 2 P Sl 4 i ]
B, T AN i 5 R A S B IR B B
A B8 5 18 EA Y A EAR L, (A ) R S TR
FEE BE A N AE ORI AH, i — S P A= T A 1T DA
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A7 XA 4 1 K ) S RIS o Holguin 1 Glick!”?
T B E ACC A B e AR, K BHA 1
FFAE UW i) ACC it & il [ acdS se )™ 15 13
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Tween-20 4b B 30 s, 8% K S MR FNVA WL IH B 5 min, TG
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REARRR, DA (Asao) A DAL AR 2 il A HE T 26
142 BEHAMNE: $%-80 °C (RN WKL T
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2.2 #HMAEMAEE S EMNEERSE LIFIE
Y g R, 5 Bk A ACC i B M i



SBRIRAE: HAT ACC IS it et ek oA A 00 T 114 0 185 8 0 B O v v 1k 1529

i P Az 20 P T LA R ™ A fl R A L A
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Fl IDM-14 %55 Jy o A1 IG TR & (Klebsiella) T £,
Btk JDM-11 1 IDM-19 % E N i T # 8
(Enterobacter) i #k, ik JDM-2 %52 A B P i I
(Pseudomonas) & A% .
2.3 HAMRELE 16S rRNA EFEBIFEFIHS R

Wy PCR M 5 ¥k ACC M2 i 7% 1 B ik 3ok R 4
DNA 3 K/NA ol 1.4 kb f8— DNA 4%,
JEXT PCR F=#it4T DNA P . BLAST X Fb gt 5
7, IX 5 Bk ACC M2 B PR R PR 16S rRNA 351 5
7E GenBank £ 4 122 H £ 3B AHC I BE 16S rRNA JF
IR ARLPEARTE 97% LA I (35 2).

16S rRNA JTHI I R4 & B i as R (K 1) B

JDM-2 5 Pseudomonas koreensis Ps9-14 [# #k % 1£—
&, AYEN 99%; JDM-8 5 Klebsiella pneumoniae
ATCC11296 HHRRAE—L, MBI 99%; JIDM-14
5 Klebsiella variicolla F2R9 Btk R 7E—it2, ML
4 99%; JDM-11 5 Enterobacter ludwigii EN-119 B
PREBTE—, MR 98%; IDM-19 5 [ HT # s 7]
—itk45>r 37, 5 Enterobacter asburiae JCM6051 B
PRIGARITE R 97%, #F— P45 & A LA AL ik g0 45
B, K #tk JDM-2, JDM-8, JDM-11., JDM-14 #i
JDM-19 43 Jl % % & Pseudomonas koreensis .
Klebsiella pneumoniae . Enterobacter ludwigii .
Klebsiella variicola 1 Enterobacter asburiae.
2.4 M REMBERINEEE

PRS2 R (B 2) R Fkk IDM-2 XK
TR RS B0 28 ST 7R i 30 58 B A2 40 o 12 mm
116 mm, Bk IDM-8 X K AT T8 FIAK HL2F AT 7

#1 BAH ACC aBgiE A MM E AR ST E IBAE (L 4F1E

Table 1

Phenotypic characters of ACC deaminase-containing endophytic bacteria from Eucommia ulmoides Oliver

Characteristics

Bacteria isolates

JDM-8 JDM-2 JDM-14 JDM-19 JDM-11
Morphology Rods Rods Rods Rods Rods
Gram stain = = — _
Oxidase reaction + o + +
Catalase reaction + + + +
Glucose fermentation + + + +
V.P test + = + +
M.R test = + — _
Cellulose decomposing + - + _
Use of citrate + o + +
Gelatin liquefaction - = - _
Tween 20 - = - _
Tween 40 + + + +
Tween 60 = + + _
Tween 80 = - - _
Hydrolysis of casein = + - +
Nitrate reduction + + + +
Nitrite reduction - = — _
Nitratlon reaction = + - +

H,S formation -
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Table 2 16S rRNA sequence similarity of ACC deaminase-containing endophytic bacteria from Eucommia ulmoides Oliver

Strains GenBank accession No. 16S rRNA sequences of reference strains (Accession No.) No. of bases Similarity (%)
JDM-2 GQ368179 Pseudomonas koreensis Ps9-14 (AF468452) 1455 99
JDM-8 JF690978 Klebsiella pneumoniae ATCC11296 (Y17654) 1452 99
JDM-11 JF690979 Enterobacter ludwigii EN-119 (AJ853891) 1513 98
JDM-14 JF690980 Klebsiella variicola F2R9 (AJ783916) 1412 99
JDM-19 JF690981 Enterobacter asburiae JCM6051 (AB004744) 1422 97

7 |—JDM-8 (JF690978)

17 Klebsiella pneumoniae ATCC11296" (Y17654)
Klebsiella granulomatis KH22" (AF010251)
—— Klebsiella singaporensis LX3T (AF250285)

e g7 — JDM-14 (JE690980)
| ,E| L Klebsiella variicola F2R9T (AJ783916)

20| 35 |—Klebsiella pneumoniae JICM1662T (AB004753)

Klebsiella p oniae (AF130981)

Eyalal

—— Klebsiella pneumoniae ATCC11296" (Y17654)
Klebsiella pneumoniae (AF130982)
B JDM-11 (JF690979)
42| L— Enterobacter ludwigii EN-1197 (A1853891)
78 ‘—Enterobacter hormaechei CIP1034417 (AJ508302)
69 90 Enterobacter gergoviae JCM1234" (AB004748)
Enterobacter pyrinus KCTC2520" (AJ010486)

Enterobacter cancerogenus LMG2693" (Z96078)
59 S1

=)

76 Enterobacter asburiae JCM60517 (AB004744)
IDM-19 (JE690981)
Enterobacter aerogenes NCTC10006" (AJ251468)
Pseudomonas moorei RW 10T (AM293566)
|1DM-2 (GQ368179)
| .
29 —— Pseudomonas koreensis Ps 9-14" (AF468452)
57 |Pseudomonas reinekei Mt-17 (AM293565)
36, — Pseudomonas moraviensis CCM7280" (AY970952)
160 L pseudomonas jessenii CIP105274T (AF068259)
Pseudomonas vancouverensis ATCC700688" (AJ011507)
002 11 Psendomonas-mohniilpa-2 (AM293567)
—_

Pseudomonas umsongensis Ps3-10" (AF468450)

1 BB ACC iEEEMEMMAEME 16S rRNA FHRFE L EH
Fig. 1 Phylogenic trees of ACC deaminase-producing endophytic bacteria based on their 16S rRNA sequences
Note: The numbers at the nodes indicate the bootstrap values based on neighbor-joining analyses of 1 000 is resample date sets. After each
bacterial name, the GenBank accession number is shown in parentheses. Bar: 0.02 substitutions per nucleotide.
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E2 HARNEAENKBETRMABREFRTEINEER
Fig. 2 Antimicrobial activity of endophytic bacteria isolated from Eucommia ulmoides Oliver
Note: A: Escherichia coli CGMCC 1.1103; B: Bacillus subtilis CGMCC 1.769. 1: JDM-2; 2: JDM-8; 3: JDM-11; 4: JDM-14;
5: JDM-19; C: Sterile water.

A B B 4243 90 8 mm I 10 mm, B £k JDM-14
XoF KM AT T R A B 2 AT R A 400 TR Rl AR Gl
12 mm 1 15 mm, FE#k IDM-19 XF K AT B Ak 5
ZEAAT R 30 R R BR300 14 mm AT 11 mm, 1T
Hikk IDM-11 34 10 5k

3 g

2 o A S ISR P 2 T 90 985 3 DR A iz v 43 g )
75 BRPYAE ELBA R 47 BRIN A AP, FH HPLC 7446 X
S TR R & TR VR B B R BE R A BE AT (PDG), 4551
RIA 8 A AL 4: PDG, (EABATN X 47 BRI 4
P A AT E o A SCR FH R THNE 15 2 AL P AR
g BRI FH ACC S ME— LR Y 5 R A I P A= 4
P, AR IR ARAE | AR HAE LA 16S rRNA JT 51X 1
PRiEAT SR, 45 1tk JDM-2, JDM-8, JDM-11,
JDM-14 F1 JDM-19 43545 % Pseudomonas ko-
reensis. Jili ¢ 58 75 {F [C # (Klebsiella pneumoniae)
% i3 24k 7 % #T 1 (Enterobacter ludwigii) . 254 72 55 111
[C B (Klebsiella variicola) 1 B [ i #T B
(Enterobacter asburiae),

[ N AMIT ST 2, & ACC JIid 52 i 1) i 0 AR s
WA RTESE =AY PR . BF . SR ME SRS ET)
e R ] T E AR, ARSI Honma Al
Shimomura #9757 W E ik 5 BRAT A o A a5 B
ACC i & fis M, 458 R e EAR T ACC

i Z 5 77, Horh Pseudomonas koreensis JDM-2
it % ) dp v, LS A ST ok TS G A I X i
SEEA AR ARSI A T Epalt®, 430 ik
R A R A B LP11M, K] IDM-2 2
— MR B WA (B P R

SR AR 9 B AT 5 Ak ACC i 2 i 1 7 Bk
PEAEH, 45 R B/oRE Kk JDM-2. JDM-14 A
IDM-19 X6 I J F T RS 7 25 960 T TR A 4 5 1) 90 7
YER, MHIRIME ACC JB i ML R ik JDM-8
Xof R F A A R o 2 A TR s A 55 1 4 B A
1M ACC JIid 2 i 15 PR e 55 I T bk IDM-11 200 i
VBRIV FH o JR A 10 25 TSI P % ok DA B A AR AR
2% Y B E] 4 Bk ACC I g RN Ak AR AR 1Y 1 2
YN, I 520 85 3R 0 5 B o s D L TR R 4 L
ER, 25 B RTE 4 PREsE N AT HA 1 BRI
BT SS12 X S5 L TR A B I FE HUAE . Crowly
2 DOV Tt 5 8 SR 2 WA R 0 AR o 240 7 144 2 B L 22—
SR AT AR R R S IR A MR B B T, T
PO B A P A B . I\ R BIRT  SR AT L
FHE IR 0 9 A A0 B T R 3 AS R4 R PIL AR S B0 X
4 B2 A AR FH RO S i A= o B B B 1

B2, SR EA ACC It 2 S P LA g A 40 TR
Xt B K H e AR AE D 4l A K R A AR AR R T 2 —
A A AR TR S, AT Y e R B
JE A P A BRI AR R TR AT T — 25 T R TAE
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