R AR JUL 20, 2012, 39(7): 901911

Microbiology China © 2012 by Institute of Microbiology, CAS

tongbao@im.ac.cn
# % 8%

B A ACC R =B RN R PR IEE &= (PGPR)
RIS BRI R RS R B 5
KMEBD RET RN BEWC 40 WAE' IREC A4xT

(L. VLIRS R VLA 2 A YRR S A% VL6 RN 221116)
@. sl RAoEBE I R#E 610081)

 E: [B#]KFEAS ACC. I1AA, 4HIK, LB RARMHABERAEAGH®R. [F
ik Vi SRR A 69 77 ik, MIRIRATARFR 23R ¥ 4 B 47 3) 98 Mram i, AP LI 28 HRA =
1-2 A IR A -1-2 B (ACC)BLA B A £ 24 A F5 A7 34T 06 ik, Rl ataeml 7 2 7 75k L8
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Isolation, screening and phylogenetic analysis of plant
growth-promoting rhizobacteria (PGPR) containing
ACC deaminase from Jatropha curcas L.

ZHANG Yue-Ji' QIN Sheng®™ BIAN Guang-Kai' FEI Shi-Ming?
LI Qin® CAO Cheng-Liang WANG Le-Hui* JIANG Ji-Hong"
(1. The Key Laboratory of Biotechnology for Medicinal Plants of Jiangsu Province,

Jiangsu Normal University, Xuzhou, Jiangsu 221116, China)
(2. Sichuan Academy of Forestry, Chengdu, Sichuan 610081, China)

Abstract: [Objective] In order to obtain plant growth promoting strains of production
1-aminocyclopropane-1-carboxylic acid (ACC) deaminase, nitrogen fixation, phosphate solubi-
lization, and production of indoleacetic acid and siderophore. [Methods] 98 rhizobacteria from
Jatropha curcas L. were isolated by the method of grinding separation and 28 isolates were
selected for the detection of plant growth promoting index of production ACC deaminase, ni-
trogen fixation, phosphate solubilization, and production of indoleacetic acid and siderophore.
[Results] The results showed that 46% of the isolates produced ACC with the maximum ACC
deaminase was 128.308 pumol a-KA/(mg-h), 68% of the isolates produced IAA, 54% had ni-
trogen fixation ability and 32% of them had phosphate solubilization ability. Some of the rep-
resentative isolates were seleceted for the 16S rRNA gene sequencing and analyzing. The rep-
resentative strains belonged to 8 different genera including Bacillus, Arthrobacter, Pseudo-
monas and Alcaligenes, with Bacillus as the predominant genus (50%). Phylogenetic analysis
demonstrated that strain KLBMP 4817, KLBMP 4821 and KLBMP 4824 could be potential

novel species of the genera Stenotrophomonas and Paenibacillus. [Conclusion] The rhizobac-
teria of Jatropha curcas L. in Panzhihua City contain a variety of bacteria as well as source of
new taxa. Some of them had the ability of plant growth promoting. Among them, strain
KLBMP 4804 (Bacillus) had the strongest ACC deaminase activity. Strain KLBMP 4820 (Ba-
cillus) had the strongest ability of IAA production respectively.
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R (Jatropha curcas L.)2 M 5 1 JE &
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rhizobacteria, PGPR) /&35 /7 THIYIARPR . H3 3%,
JFRE [B) 42 B B 42 b (2 i B0 5 A ) A2 K TR
P, PGPR RENLIE T Ur B4 IR EE I
SrRIAT AR AVEI,; AR IR
YEREYRE R O M e e A AR AR MR . R
PGPR Mfe EHLHIIE A ERTFERE, HEEZ
FERRAEAE I B iz 452 . HARAE ML 2 24,
i Q) BT AERMES YR, W&
2. BN RR . 2RO, (2) AESEALE
A () MEEE . PUAERMEULY LU R,
(8) IR ) R TR, —48 PGPR Ak
IR B R L ARt R, B
SNEA RIBFSE R AP, FEAE TR bR 1B
P 1-G FEIR N BE-1-YR R (1-Aminocyclopropane-
1-carboxylate, ACC)Jit Z i i) KSR 2 i il LIE &
WG AT ACC KAz M o- T HilR, JF4%
XA o3 I N RN C LA, DA
T AT T L 1) e, il o A5 Pt 3 T A 0
B, (e A . Fik, DL ACC iz
R 3 BEAE bR R i 128 AR PR A TR AR = AR ) %o
HINFEIABE RIS WA MB AU R, BA R
I FH TS o

HAT, XTRRPOR 58 22 8 vh T LR 43
G £ = 29500 NI 8.7/ 3 LS A5 NNRE e 211 7/ STE I
Rt 7 R B R SE T T, T RRIKOR AR PR A
ACC I 2 ity 175 1 A1 A5 TR A 5 1] PR A aA oK L i
TH o AR SCH A X PR AR B3 48 1 1 7025 LA SO T
PRIFATHEAEFR PRI O L, SHRA TR AR T
WP, G SLE AR B RO BT IE . BT FRRE
JITRF AR AL R RN BT IR, IF A -AR PR A A T
B 2L IR ABIFFEFT T Hi A

1 MRS

1.1 ##l
1.1.1 HEmFKIRE: FEAR A VA AT il

SLIRRIKUR AR e dth, B A JRRIKURR AR S B AR B
It b2,
112 #EFE: s EHERE ER5E
(NA), LB B3k TSA Bigdt | mEREICHLE S
FRHEE(YN). R2A B350 . KMB 35555 | 1/4 ISP2
B FR 5L M B 9 BPA S5 32 5L (A 200 mL AR R
T HERHR)

PRATHBERT IR A ARG | ORBE SR
SM 35FR . ToHLBERG TR S Ok [6]Be il . LA
[ REFRIERCLS S B T 1x10° Pa K 20 min, SMA
FrgRBL 0] SM SR B P S I 2 R A A DR BR R 1
1- 2 HE 38 N e -1- JR TR (ACC), fifi Ho 2k J& Oy
3 mmol/L,
1.1.3 EERFIKZILZE: ACC IJH Sigma A,
Taq fifi J&2 pMD-18T # £ 71 &1 3 TaKaRa 23,
16S rRNA LK IG5 [Py Fifgd: TAY) TAEA
HIA T Spectromax M2 ZIhRES: [ 3hE &
2 R Mitn{ (35 E Molecular Devices), PTC 200
B PCR Y (ERE MIR. 1), BERALIN, ¥
B,
12 REETIEDHAEHS S

FREC 1 g BFETF KB 50 mL #EIE MR,
A4 mL KK, HE(150 W) 15 min fdiJg + 50,
ZIEPRGH RS AW T 1.5 mL B0 i
JYFERE 1072, 1073, 107%, 10°A110°°, M
25 HL 100 pb F LB AR FIRARH44) . 8 T 37 °C
EEFEFIESE 3-5 do fEPAR LI 2 B TR
I, TETCH A T RRBUR TR B . ISR TR
ARAR BT 3% 53 RN T LB RHE LR A
1.3 IRFRAERE BRI TFIE
1.3.1 F=ACCtEEsaE I RIME: (1) eEtEE:
AREZFD T SMA [EIRIE R 5L, SHUZ 05 K5 g
e rEME—%UE N ACC MIRFFREE FA KRN
77 ACC JIit 2 B PR bk o

(2) BEME: WRTE LB R i35 24 h,
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PSS FEIFE 4 °C T LA 8 000 r/min &0
10 min, ZJEUEERIR, H SM 5= s a0 2
K, WIEETFET SMA Bi5%K, 7F 28 °C Jiefh K
180 r/min [25F FHEFE 24 h, LIS =4 ACC
2 W, 4 °C E.O0UWERIK, H 0.1 mol/iL
Tris-HCI ZZ i (pH 7.6) VB 0> 2 1K, THEIF
T 600 pL 0.1 mol/L Tris-HCI ZZ#H (pH 8.5),
SRIGIA 30 pL HRFF MR 30 s LA
fflo. ACC J B AT 2 J7 352 1 Honmal A1l
Saleh®fy 75, T 540 nm & H: OD &, ACC
It St ) LT T AE DA = L 1 umol/min
R RIE A o= T B R 35 P o 28 1 o s ok
Bradford FL(uykl), DIA- i & o An e il e
HEMZR, TR RN . ACC I 22 i il 17
£ pumol a-KA/(mg-h), 2% B PR PR E 41
BRAE S X B & P IR

132 FHEKZR(IAA)BEABNE: (1) & H
FE A BOCR G IR TS IR S ) 2R
VSR, Tt PRV B R 2R 8 0.5 g/l PREEARE
PR T FRRE SR, 37 °C #EIKE: SR 24 h, FIC
PRAE SR 1 mL TRV TR B0, A 2 mL
Sackowcki’s . (FIM 2 5 E MR A, FiE
TROGE A 20 min, HEURYZLE N BAYE, A
IAA F=H:

(2) EEE: B RAREDGECE 30 min,
MEH ODsso fH . 1T IAA HRJE 5 ODsgo HYZRIE
FFETFRAARNI Y IAA VR, RN ER 31K,
BT IAA s SRR f oo B g
R
1.33 BE&aEAMNE: K kEM T aEsF
HE, 37 °C 1577 3-8 d WA HA KB AL, 4 51K,
1.34 fREEEEMZE: H AL TIOHLBE SR
B, 37 °C K55F 3-8d, WMEA LIAWEE .

135 FEEREMAREEWME: H R T CAS
RiRE 7R, 37 °C K59% 2-3 d, MERFRE LA
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TCIE B € A i P T
1.4 IRERAAE 16S rRNA EE FEFIHN E K
RELENH

ST ES IR S DNA BRSSOk [12] 09 7 7k
PEFT; PCR ¥R 4 16S rRNA 38 15 #™,
27f.  5-CAGAGTTTGATCCTGGCT-3";  1492r:
5-AGGAGGTGATCCAGCCGCA-3', PCR JZ Jii 4%

434 94 °C 5 min; 95 °C 1 min, 55 °C 1 min, 72 °C
90's, 3t 35 MEHF; 72 °C 10 min, PCR P22
EB HLtafy 0.8%I1 Bt A HiiaE e i s I J il 1 o
e BRI 45 5 ) NCBI (http://blast.nchi.nlm.nih.
gov/Blast.cgi)Fl EzTaxon (http://www.eztaxon.org)
B 2 v ] AR PR = I AH DG TR R 16S rRNA
FEHFES), 7051 ClustalX 2.0 5 MEGA 5.0 4
B AT A0 LR A b, o i AR
(Neighbor-Joining, NJ)fJ# &R G sEfbt, Itz
GERBE T

2 HZRAH5SM

21 HIERFRAEERS S

£ NA, LB, TSA. YN. R2A ., thRJ5 1
BPA . KMB } 1/4 I1SP2 iX 8 Fhifs 3k Fisfiii &
B R, 153 08 KRANE, AR¥EE 5
o B R/NERER)D LB S5 3R15 28 PRat
P, ARTITRTIX 28 BRAN PR #EA T A WA EE P A o
22 MEMEMERERKED

MR LRI LUE H, 28 BRI R A 15 f
BABAMGES, &R 54%; 9 bR EA il
MIRE ST, iMBERED 32%; {UH 2 D HitkREE g
BREAK, 5 RTEERK) 7%; A 19 BRETT LI A
IAA (68%), H: KLBMP4820, KLBMP4806 .
KLBMP4807 2 KLBMP4804 1= IAA )& 1435
ik 57.063+0.016. 50.811+0.001, 54.467+0.017
% 50.439+0.015 mg/L. 7EZ T ACC i &A%
PEEPEG RS, & 5 WALRUSH 13 #R(46%) 4 &
iR TE SMA [EAREFREE FIER R, XUl
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Table 1 The index of plant growth promoting rhizobacteria (PGPR) from Jatropha curcas L.

LE=

ik

%%ﬁ = Nitrogen Phosphate .%%ﬁﬁ: IAA AcC
No. of isolates fixation  Solubilization  Siderophore (mg/L) pmol a-KA/(mg-h)
KLBMP4801 = = = 42.996+0.040 56.698+0.783
KLBMP 4802 + = = 43.983+0.010 113.909+1.873
KLBMP 4803 + + — = 111.666+0.991
KLBMP 4804 + + = 50.439+0.015 128.308+0.577
KLBMP 4805 = - - - -
KLBMP 4806 + = — 50.811+0.001 113.878+0.050
KLBMP 4807 = = + 54.467+0.017 =
KLBMP 4808 + = — = 78.462+1.789
KLBMP 4809 + = = 29.971+0.013 16.324+0.904
KLBMP 4810 + + — = 45.368+0.968
KLBMP 4811 = = = = -
KLBMP 4812 + = = 31.571+0.019 =
KLBMP 4813 + = = 2.343+£0.008 -
KLBMP 4814 + — = 1.675+0.001 -
KLBMP 4815 = = - - -
KLBMP 4816 + ++ = 35.770+0.019 -
KLBMP 4817 = = = 29.139+0.030 =
KLBMP 4818 = + — 4.027+0.014 =
KLBMP 4819 + + — = 21.939+1.230
KLBMP 4820 = = = 57.063+0.016 =
KLBMP 4821 = = = 36.462+0.054 5.826+0.907
KLBMP 4822 = ++ — = 26.038+2.395
KLBMP 4824 + = = 9.096+0.005 -
KLBMP 4825 = = + — —
KLBMP 4826 + + = 36.200+0.020 22.613+0.267
KLBMP 4827 = + — 47.376+0.015 -
KLBMP4828 + = = 42.117+0.012 95.521+3.211
KLBMP 4829 = = = 6.490+0.008 =
Total (%) 15(54%) 9(32%) 2(7%) 19(68%) 13(46%)

H:IAA, ACC SE BT HIEEE A xs.

Note: IAA . ACC quantitative analysis of the data expressed as mean value + s.

b1 B ACC I 2B P B SCRkIE, 5 ACC
I BB S ASE T 20 nmol a-KA/(mg-h)is, 5k AT
AR P 0 2B O, S 2 (9 A R,

13 FREE R ACC Jid & B i35 3 % F 20 nmol
a-KA/(mg-h) . 1fi B # KLBMP4801 . KLBMP
4828 . KLBMP 4803 . KLBMP4802 1)) }z KLBMP
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4806 il KLBMP4804 ) ACC it 2 Ml g 452 1=,
B ik F] 128.308+0.577 umol a-KA/(mg:h)., 754k
KLBMP4801 . KLBMP4802 . KLBMP4804 .
KLBMP4806 . KLBMP4821, KLBMP4826 Fil
KLBMP4828 ix J LIk i [ iy B 7 ACC it 2z il S
IAA EES, HYSZH—SEfi5EmLt, 1AA &
1 ACC izl & s A BT o (EA G2,
ARWFFE AR KLBMP 4821 B RE B T-45 £ S B4
J&, AR RV, ZE B KRS Al R e 7ETE
Y I XA EAT AR A 2R A
KLBMP4803, KLBMP4808 #l KLBMP4810 i JL
PRI A B ACC IR ARG TS, (BIFJ0™ 1AA
B BE f1 . 1M KLBMP4807 . KLBMP4820 Al
KLBMP4827 %5 JLEKF ™ 1AA ISR, HIA
B4 ACC ARMRET] . LG LR AR
PRI ZE S A% T JLRR IR 24 242 A de b
(R R LA S — 26 A BB — {2 AR 4R FRRE J1{H % &=
BB RR . UCHERT, PO RO R PR 1 48
HhNZ A R 2 B A KAE TR 4l T, T
XS PR R AL A — R I B
2.3 HRER4AE 16S rRNA EE FFI80M E U K&
RELEN

BRI HR s 3 438 5 e A= FR hrw) 25
e Y 22 BRANTE (Hir 6 tRJE T4l 22l 4k
W, Rk — 2B o, IO TEA SCrh g i),
DI DNA Shfsit, § 15753 16S rRNA
AT, SR 8w, EAJET Firmicutes |7,
Proteobacteria [ ]J#1 Actinobacteria | T = K% %t
RELERCEE 2), &5t11H3k 8 Mg, HPhf 11 #
J& T 25 AT % & (Bacillus), b4 55 B Bk S 5k i
50%, & EL AL, T T A KLBMP4802 |
KLBMP4804 L) % KLBMP4820 #J47= ACC i %
i 5 IAA B S 1Y TE Bk . KLBMP4806  Fll
KLBMP4816 J& T & ) ik #T I J& (Advenella);
KLBMP4814 il KLBMP4810 itk # & T i
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J& (Arthrobacter); KLBMP4821 J& T-75 £ H il 5 /&
(Stenotrophomonas); KLBMP4826 1 KLBMP4829
J& T & (Pseudomonas); KLBMP4803 J&
V4 1. 75 1 @ (Cedecea); KLBMP4827 J& T/ 1
¥ % J& (Alcaligenes) . i KLBMP4817 I
KLBMP4824 J& T2 2 f{u T I« & (Paenibacillus),
XA FEAT s T DU BRI AR B 4 7 1Y) 2 ' 2
FEPE. 4 MEGA 5 #J%E Neighbor-Joining R4ttt
AR AT (B 1)LLK AE EzTaxon 303 e rh it AT 4
R 16S rRNA FERFAIAR LI R 5 &,
HH KLBMP4817 (1 462 bp)-5i% 8 it S48 B R AT
RIPEALT 98%, Sl briErEE Paenibacillus
fonticola ZL™ MUK 97.8%, fERG LB W
(B 2) 37—k 53 30T ARG 1) 2814,
AR TERI RN, 115 KLBMP4821 (1 454 bp)
) 16S rRNA JERARUM: =5 T 97% M i A 6 1%, H
MR GEHER ok E (B 3), KLBMP4821 H 5
Stenotrophomonas chelatiphaga (EU573216) .

(FJ748683) LI M
Stenotrophomonas maltophilia (AB008509) [A] &
TE— DRI E, IFAEENHZE, R,
KLBMP4824 (1 455 bp) 5 Paenibacillus gly-
canilyticus (AB042938) )k & Paenibacillus xinji-
angensis (AY839868)R 1L R4t & BRI —1~433 b
(E14), 1M KLBMPA4824 53X Ptk I AL 5301
98.7%#11 97.0%. 74k, 2Tk KLBMP4817

KLBMP4821 Fil KLBMP4824 (1)1 [ A B AE Ak,
FRIE5 25 FAH G Y ML RY BR pR 2Z [H] 1) L oA, 38
FEAERR 22 S, P IRATII2E A BT ER
Stenotrophomonas #1 Paenibacillus J& 48 Fh, 12
B E CN IS, IHREE4BES
FRIE . AEIRAAL 5652 0 R DL S S Bl R ik
() DNA-DNA [RE A 45 R R, miFefi i
I RIS EA 73k SE 3 b 4 TAE RIS, OGS
BRI AR,

Stenotrophomonas  pavanii
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sequence.
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100[78

100

100

77, KLBMP4801 (JN638412)
KLBMP4812 (JN638419)
KLBMP4809 (IN638417)
KLBMP4828 (JN638432)

Bacillus aryabhattai BSW22" (EF114313)
Bacillus megaterium 1AM13418"(D16273)
Bacillus flexus IFO15715" (AB021185)

Bacillus muralis LMG20238" (AJ628748)
Bacillus butanolivorans K9" (EF206294)

— 6879 KLBMP4822 (JN638428)
100 Bacillus simplex NBRC15720" (AB363738)

96 — KLBMP4802 (JN638413)
Y007 pacilius thuringiensis ATCC10792T (ACNF01000156)

Bacillus cereus ATCC14579" (AE016877)
100; KLBMP4813 (JN638420)
221 KLBMP4820 (IN638426)
KLBMP4815 (JN638422)
Bacillus acidiceler CBD119" (DQ374637)
Bacillus luciferensis LMG18422" (AJ419629)
61— KLBMP4818 (JN638425)
100| Bacillus stratosphericus 41KF2aT (AJ831841)
Bacillus pumilus ATCC7061" (ABRX01000007)
KLBMP4804 (IN638415)
69" Bacillus safensis FO-036b" (AF234854)

100 KLBMP4817 (JN638424)

100 KLBMP4824 (JN638429)
6 E Paenibacillus glycanilyticus DS-1" (AB042938)

Paenibacillus xinjiangensis B538" (AY839868)
86 | KLBMP4810 (JN638418)
KLBMP4814 (JN638421)
Arthrobacter humicola KV-653" (AB279890)

8
68

85

100

6

100 ' gr1hrobacter globiformis DSM20124T (M23411)
66 [~ Arthrobacter oxydans DSM20119" (X83408)
Arthrobacter phenanthrenivorans Sphe3"™ (CP002379)
76| KLBMP4826 (JN638430)
7 KLBMP4829 (JN638433

99[| Pseudomonas taiwanensis BCRC17751" (EU103629)

Pseudomonas plecoglossicida FPC951" (AB009457)
Pseudomonas putida DSM291" (Z76667)

Lgseudomonas moorei RW10" (AM293566)
KLBMP4803 (JN638414
100/, ( )

decea neteri GTC1717" (AB086230)

Cedecea davisae DSM4568" (AF493976)
52— KLBMP4821 (JN638427)

100 Pseudomonas geniculata ATCC19374T (AB021404)
Stenotrophomonas chelatiphaga LPM-5" (EU573216)

Stenotrophomonas koreensis TR6-01" (AB166885)

100

—
0.02

9

100, KLBMP4806 (JN638416)
0 KLBMP4816 (JN638423)
Advenella kashmirensis WT001" (AJ864470)
Advenella incenata CCUG45225" (AM944734)
51— KLBMP4827 (JN638431)
Alcaligenes aquatilis LMG229969" (AJ937889)
Alcaligenes faecalis subsp. faecalis IAM12369" (D88008)
Alcaligenes faecalis subsp. parafaecalis G' (AJ242986)

99

1 #T 16S rRNA E R F5IR A BIEZEER PGPR R L BEH
Fig. 1 Phylogenetic Neighbour-Joining tree of the isolated PGPR based on the 16S rRNA gene sequences

Note: The numbers at the nodes indicate the bootstrap values based on Neighbor-Joining analyses of 1 000 resample date sets. After
each bacterial name, the GenBank accession number is shown in parentheses. Bar: 0.02 nucleotide substitution of 16S rRNA gene
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%< 2 PGPR 16S rRNA £ H F51% 75 U K& EiRE

Table 2 The 16S rRNA gene accession number and sequence homology of the isolated PGPR

No. of isolates Genus Nearest type strain Accession No. Homology (%)
KLBMP 4802 Bacillus B. thuringiensis (ACNF01000156) JN638413 100
KLBMP 4804 B. safensis (AF234854) JN638415 100
KLBMP 4809 B. aryabhattai (EF114313) JNG638417 100
KLBMP 4812 B. aryabhattai (EF114313) JN638419 100
KLBMP 4828 B. aryabhattai (EF114313) JN638432 100
KLBMP 4801 B. aryabhattai (EF114313) JNG638412 100
KLBMP 4813 B. acidiceler (DQ374637) JN638420 99.1
KLBMP 4815 B. acidiceler (DQ374637) JNG638422 99.6
KLBMP 4820 B. acidiceler (DQ374637) IN638426 99.1
KLBMP 4818 B. stratosphericus (AJ831841) JN638425 100
KLBMP 4822 B. simplex (AB363738) JN638428 100
KLBMP 4806 Advenella A. kashmirensis (AJ864470) JN638416 99.7
KLBMP 4816 A. kashmirensis (AJ864470) JN638423 98.8
KLBMP 4814 Arthrobacter A. humicola (AB279890) JN638421 99.2
KLBMP 4810 A. oxydans (X83408) JN638418 99.4
KLBMP 4817 Paenibacillus P. fonticola (DQ453131) JN638424 97.8
KLBMP 4824 P. glycanilyticus (AB042938) JN638429 98.7
KLBMP 4821 Stenotrophomonas S. chelatiphaga (EU573216) JN638427 98.8
KLBMP 4826 Pseudomonas P. taiwanensis (EU103629) JN638430 99.6
KLBMP 4829 P. taiwanensis (EU103629) JN638433 99.6
KLBMP 4803 Cedecea A. neteri (AB086230) JN638414 100.
KLBMP 4827 Alcaligenes A. faecalis subsp. faecalis (D88008) JN638431 99.5
99 [~ Paenibacillus jamilae CECT5266" (AJ271157)
100 — Paenibacillus peoriae DSM8320" (A]320494)
>7 Paenibacillus terrac AM141" (AF391124)
% Paenibacillus hunanensis FeL05™ (EU741036)
Paenibacillus puldeungensis CAU9324™ (GU187433)
Paenibacillus woosongensis YB-45" (AY847463)
100 KLBMP4817 (JN638424)
Paenibacillus fonticola ZL" (DQ453131)
0.005

2 ET 16S rRNA EREFFIRFHEEMZEMER KLBMP4817 REBXABFKM AR L ER
Fig. 2 Phylogenetic Neighbour-Joining tree showing the phylogenetic relationships of
strain KLBMP 4817 and closely related Paenibacillus type strains

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: 0.005 nucleotide substitution of 16S rRNA gene sequence.
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ﬁ!:gtenotrophomOnas terrae R-32768" (AM403589)
92

Stenotrophomonas nitritireducens 12" (AJ012229)
94 —— Stenotrophomonas humi R-32729" (AM403587)

79 Stenotrophomonas acidaminiphila AMX19" (AF273080)
Stenotrophomonas daejeonensis MJ03" (GQ241320)

99 Stenotrophomonas koreensis TR6-017 (AB166885)
l Stenotrophomonas ginsengisoli DCYO01" (DQ109037)

97 Stenotrophomonas chelatiphaga LPM-5" (EU573216)

KLBMP4821 (JN638427)

9 100[ Stenotrophomonas maltophilia ATCC13637" (AB008509)
Stenotrophomonas pavanii ICB89" (FJ748683)
100 Stenotrophomonas rhizophila e-p10™ (AJ293463)
o -
e Stenotrophomonas panacihumi MK06" (GQ856217)

3 £TF 16S rRNA EFEF5IRK AP EEMZENEM KLBMP4821 R HiH X #HEHIKI R K L E M
Fig. 3 Phylogenetic Neighbour-Joining tree based upon 16S rRNA gene sequences showing the phylogenetic
relationships between strain KLBMP4821 and closely related Stenotrophomonas type strains
Note: The numbers at the nodes indicate the bootstrap values based on Neighbor-Joining analyses of 1 000 resample date sets. After
each bacterial name, the GenBank accession number is shown in parentheses. Bar: 0.002 nucleotide substitution of 16S rRNA gene
sequence.

KLBMP 4824 (JN638429)

99
59 — Paenibacillus glycanilyticus DS-1" (AB042938)

Paenibacillus xinjiangensis B538" (AY839868)

g1 67 Paenibacillus castaneae Ch-32" (EU099594)

Paenibacillus prosopidis PW21" (FJ820995)

— Paenibacillus algorifonticola XJ259" (GQ383922)

Paenibacillus agarexedens DSM1327" (AJ345020)

88

99 Paenibacillus alkaliterrae KSL-134" (AY960748)

Paenibacillus harenae B519" (AY839867)

0.005

B4 ET 16S rRNA EEFFIRALIEEEEREK KLBMP4824 R HB X HEEMKEI RE R B
Fig. 4 Phylogenetic Neighbour-Joining tree based upon 16S rRNA gene sequences showing the phylogenetic
relationships between strain KLBMP4824 and closely related Paenibacillus type strains
Note: The numbers at the nodes indicate the bootstrap values based on Neighbor-Joining analyses of 1 000 resample date sets. After
each bacterial name, the GenBank accession number is shown in parentheses. Bar: 0.005 nucleotide substitution of 16S rRNA gene
sequence.
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