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Isolation and characterization of endophytic colonizing bacteria from
the seed of Caragana leucophloea Pojark

SHI Xiao-Han CHENG Cong LI Yu-Qian AN Deng-Di’
(College of Life Sciences, Xinjiang Normal University, Urumgqi, Xinjiang 830054, China)

Abstract: [Objective] This paper aimed to estimate the diversity and characterization of endophytic
bacteria isolated from seed of Caragana leucophloea Pojark which good adaptability to desert.
[Methods] The methods used in this study include seeds surface sterilization, seed coat and kernel
separation, endophytic bacteria isolation, tolerance to pH and NaCl estimating, 16S rRNA gene
sequencing and phylogenetic analyzing. [Results] With the thirty-two isolates, six and twenty-six
strains were obtained from seed coat and kernel, respectively. The optimal pH for all strains that from
seed coat was above pH 9.0 and the maximum was up to 14.0 for three of them, and the tolerance to
salt was up to 10% NaCl for five isolates. The tolerance to pH of the strains isolated from kernel was
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significantly lower than that from seed coat, but there’s twelve strains could tolerant to salt up to 10%
NaCl also. According to 16S rRNA gene sequences analysis, thirty strains belong to Bacillus sp. with
the similarity between 95%—-99%. Among them, thirteen isolates was closed to Bacillus subtilis with
similarity 96%—99% and eleven was closed to Bacillus licheniformis with similarity 95%—99%. One
strain belong to genus Sphingomonas sp. with the homology of 99%, and one belong to genus
Escherichia sp. with the homology of 98%. [Conclusion] The results has showed that the diversity of
endophytic bacteria of C. leucophloea’s kernel was higher than that of the coat, indicating their space
distribution and species diversity. And we could speculate that the higher tolerance on pH and salt of
the bacteria of the seed coat must have some relationship with the host environment adaptability.
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Caragana leucophloea Pojark
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Table 1 Characteristics of the isolation from seed of Caragana leucophloea

s i 2 g B
LS LAEBNE F Al pH Salt Enzyme production  Glucose utilization
Strains G.ra.m Phynotype o > tolerance
staining S5 i (NaCL%) Es Am Pr Ca Ce Cel Cy Rh Tr Ra
Extent Optimum

Seed coat
BNPI111 = R 7.0-10.0 9.0 10 s
ANPI111 - R 7.0-14.0 9.0 10 + o+ o+ o o= &
ANPI131 - R 7.0-13.0 10.0 10 + 4+ + + - + 4+ - 4+ +
ANP211 - R 7.0-14.0 9.0 10 + o+ o+ o+ + o+ o+ -+
BNP211 - R 6.0-11.0 9.0 10 + + 4+ + + 4+ - 4+ +
ANP221 - R 4.0-14.0 9.0 5 o = o = = =

Seed kernel
ANR211 - R 7.0-14.0 10.0 10 - 4+ = % o+ - o+ -
BNR143 - R 6.0-14.0 9.0 10 - 4+ + 4+ + + 4+ - 4+ +
BNR141 = R 6.0-11.0 9.0 10 o = o = o
BNR121 = R 7.0-12.0 9.0 5 + + + + + + - - 4+ -
BNR232 - R 4.0-11.0 8.0 10 o = o = o = e e
BNR231 = R 6.0-11.0 9.0 10 + 4+ + + - - 4+ - + +
BNR222 = R 5.0-11.0 9.0 10 T
BNRI111 = R 7.0-11.0 9.0 10 oo F F = e
BNR153 = R 6.0-11.0 8.0 10 - o+ o+ o+ o+ o+ =+ o+
BNR152 - R 6.0-11.0 9.0 10 oo o = =
BNR221 - R 5.0-11.0 9.0 10 + 4+ + 4+ + + 4+ - 4+ +
ANRI11 - R 7.0-11.0 9.0 10 + o+ o+ o+ + o+ o+ -+
BNR241 - R 4.0-11.0 7.0 10 + 4+ + + - + - - 4+ +
BGR152 - R 6.0-12.0 7.0 5 R
BGR281 - R 6.0-11.0 7.0 5 + - + 4+ - + 4+ - 4+ +
AGRI112 - R 6.0-9.0 7.0 5 + o+ o+ + -+ o+ =+
BGR272 - R 7.0-11.0 7.0 5 + 4+ - 4+ + + 4+ - 4+ +
BGR273 - R 6.0—-12.0 7.0 5 + o = F A+ F = A
BGR263 = R 6.0-12.0 7.0 5 + + - + - + 4+ + + -
AGRI111 - R 6.0-12.0 7.0 5 o = = =
BGR121 = R 6.0-12.0 7.0 5 = = F F = F F #F = F
BGR141 - R 6.0—-10.0 6.0 5 = = = #F = F F = F =
BGR112 = R 6.0-11.0 6.0 5 = = & & = £ $ = £ &
BGR261 - R 6.0-11.0 6.0 5 Yo+ -+ o+ o+ o+ o+ -
BGR151 - R 6.0-10.0 6.0 5 Fo= F F = F #F = F *
AGRI1113 - R 6.0-9.0 6.0 5 + - - - 4+ - - - - =
HE: R: FPIR; +: BEME—: BIME; Es: PRAE; Am: JERDKIERE; Pr. SErUKRE; Ca: i% &R Ce: LYERM; Cel: 24—

BE; Cy: FOWIKG; Rh: BRZEWE; Tr. 1G3HE; Ra: FR-THE
Note: R: Rod; +: Positive; —: Negative; Es: Esterase; Am: Amylolysis; Pr: Proteolysis; Ca: Catalase; Ce: Cellulose; Cel: Cellobiose; Cy:
Cyclodextrin; Rh: Rhamnose; Tr: Trehalose; Ra: Raffinose.
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Table 2 Phylogenetic relation to nearest neighbors of isolated strains

HILE
Btk B Closest type strains
S B b L R
number Strains in GenBank database (accession number) LF:ngth ol fragmc?nt i Sl
alignment analysis (bp) (%)
Seed coat
BNPI111 KT166426 Bacillus subtilis strain K21 (JN587510) 929/949 98
ANP111 KT166427 Bacillus sp. B18(2008) (EU362164) 1024/1 061 97
ANP131 KT166428 Bacillus licheniformi strain P79s (FJ808719) 1 034/1 045 99
ANP211 KT074451 Bacillus subtilis strain K21 (JN587510) 931/935 99
BNP211 KT074450 Bacillus subtilis strain ZLY (JX402129) 929/949 96
ANP221 KT074452 Bacillus cereus strain ATCC14579 (AF290547) 975/985 99
Seed kernel
ANR211 KT074470 Bacillus licheniformis strain P79 (FI808719) 825/847 97
BNR143 KT074465 Bacillus licheniformis strain UEB FC (HQ154527) 934/937 99
BNR141 KT074462 Bacillus subtilis strain MUSc-1 (GU982919) 969/977 99
BNRI121 KT074456 Bacillus cereus strain: Acj 209 (AB480773) 786/805 98
BNR232 KT166430 Bacillus subtilis strain K21 (JN587510) 1 036/1 057 98
BNR231 KT074457 Bacillus sp. 6014 (JX566659) 682/691 99
BNR222 KT166434 Bacillus subtilis strain CCM 1999 (DQ207730) 1 062/1 073 99
BNRI111 KT166431 Bacillus licheniformis strain: M1-1 (AB039328) 1.034/1 067 99
BNR153 KT074472 Bacillus subtilis strain BCRC 10058 (DQ993674) 931/957 97
BNR152 KT074454 Bacillus subtilis strain CCM 1999 (DQ207730) 510/512 99
BNR221 KT166429 Bacillus subtilis strain K21 (JN587510) 1 015/1 056 96
ANRI111 KT074453 Bacillus licheniformis strain UEB FC (HQ154527) 744/753 99
BNR241 KT166432 Bacillus subtilis strain AP254 (JX094283) 1 .045/1 079 97
BGR152 KT074471 Bacillus licheniformis strain: GH10 (AB301007) 817/862 95
BGR281 KTO074458 Bacillus licheniformis strain T10 (JQ412068) 1017/1 020 99
AGR112 KT074464 Bacillus sp. B18(2008) (EU362164) 856/891 96
BGR272 KT074455 Bacillus subtilis strain M4 (AY728013) 798/812 98
BGR273 KTO074467 Bacillus licheniformis strain P79 (FJ808719) 971/978 99
BGR263 KT166433 Bacillus subtilis strain: Acj 115 (AB480760) 1 031/1 050 98
AGR111 KT074459 Bacillus sp. B18(2008) (EU362164) 1009/1 014 99
BGRI121 KT166435 Bacillus licheniformis strain P79 (FJ808719) 1 001/1 045 99
BGR141 KT074469 Bacillus licheniformis strain P79 (FI808719) 971/979 99
BGRI112 KT074463 Escherichia coli strain 22 (GU968172) 980/986 98
BGR261 KTO074466 Bacillus subtilis strain K21 (JN587510) 979/980 99
BGRI151 KTO074461 Bacillus licheniformis strain HPG16 (JQ291596) 922/925 99
AGRI 113 KTO074460 Sphingomonas sp. V1 (AF324199) 980/989 99
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Figure 1 16S rRNA gene phylogenetic tree of endophytes from Caragana leucophloea
Note: Numbers in parentheses represent the sequences accession number in GenBank. Numbers at the nodes indicate the bootstrap values on
Neighbor-Joining analysis of 1 000 resampled data sets. Bar (0.025) represents sequence divergence.
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