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Isolation, identification and basic function analysis of plant associated
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Abstract: [Objective] The healthy and huanglongbing-affected Catharanthus roseus under
manual-grafting condition were used as materials for research. The endophytic bacterial community
structure and function of different parts of healthy and huanglongbing-affected Catharanthus roseus
were analysisied, which provided a basis theoretical foundation for correlative study between citrus
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huanglongbing and Catharanthus roseus endophytic bacterial. [Methods] The endophytic bacterial
communities were analysised based on the method of facultative anaerobic culture techniques
compared with endophytic bacteria features analysis. [Results] The endophytic bacteria were isolated
from sterilized-surface midribs of leaves and phloems, which from stems and roots. With the method of
artificial anaerobic culturing, 67 strains were obtained and identified as 29 genera based on the blast
results of 16S rDNA. The dominant bacterial population of diseased and healthy C. roseus were mainly
came from Curtobacterium sp., Erwinia sp., Bacillus cereus, Brevundimonas sp. and Bacillus sp.,
While, the common dominant population of both diseased and healthy C. roseus was belonged to
Staphylococcus equorum. Performing the methods of physiological and biochemical identification, total
of 6 bacterial isolates showed a minimum of four traits related to indole acetic acid (IAA) synthesis,
nitrogen (N) fixation and siderophore production. production of 1-amino-cyclopropane-1-carboxylate
deaminase, production of antibiotic, amylolysis and protease activity were characterized. Dominant
isolates were characterized as 6 genera by functional analysis: Staphylococcus equoru subsp., Bacillus
subtilis, Bacillus megaterium, Curtobacterium sp., Morganella morganii, and Lysobacter sp.. These
traits may be involved in HLB-affected C. roseus. [Conclusion] The results of bacterial community of
the identified endophytic bacteria of Catharanthus roseus and their functional analysis showed the
potential role on biological control of HLB pathogen.

Keywords: Catharanthus roseus, Huanglongbing, Endophytic bacteria, 16S rDNA, Basic function
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Reagent IAA [14]
IAA
13] Ashby
nifH
[l CAS-agar
B phiD
[17] 1-
-1- (ACO) 1-
- [18]
2 SRELH
21 KERDHEELHEEORN
22 PCR
( D
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22 KECNEFEFARENSHEESH
1% LB 1% TSA
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HP 23 ) 19
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Figure 1 PCR with the A2/35 primer set for the detection
of Ca. L. asiaticus in HLB disease and healthy samples

M 100 bp DNA HL HS

HR DL DS

Note: M: 100 bp DNA ladder; HL: Healthy leaf; HS: Healthy
stem; HR: Healthy root; DL: Disease leaf; DS: Disease stem.

x1 KEEFRBLAERES HIFR

Table 1 Endophytic bacterial population at different parts of samples (Bacterial colony No., CFU/g; species of
entophytic bacteria)

1% LB 1% TSA
Host plant
Root Stem Leaf Root Stem Leaf
2.56x10% 2.24x10° 1.92x10° 2.4x10% 2.08x10°° 1.76x10*
Health plant
, - 3.12x10% 7.04x10% - 2.96x10 6.24x10%*
Disease plant
a,b,c (P=0.05).

Note: a, b, c: A different letters indicate significant different among the different plant parts (P=0.05).
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Table 2 Identification of endophytic bacteria isolated from diseased and healthy C. roseus

NCBI
Plant tissue Hit in NCBI database IF (%) Identity

Strain code (Accession No.) DP HP (%)

C01 Leaf/Stem  Bacillus sp. DYJL-H (JN224955) 4.76 10.87 100

Firmicutes Cc02 Leaf/Stem  Staphylococcus equoru subsp. (JIN224956) 28.57 21.74 99
Co03 Leaf Bacillus flexus strain Twd (JN224957) 4.76 0 100

Co04 Leaf/Stem  Bacillus subtilis strain DYJL-B (JN224958) 4.76 8.70 100

Co5 Leaf/Stem  Bacillus megaterium strain P4 (JN224959) 4.76 4.35 99

C06 Leaf Bacillus amyloliquefaciens strain AG1 (JN224964) 0 2.17 100

Co07 Leaf/Root  Bacillus pumilus strain AU MB (JN224960) 4.76 4.35 100

C21 Leaf Planomicrobium sp. QD9 (IN224979) 4.76 0 100

C25 Root Lysinibacillus sp. (IN224968) 0 2.17 99

C28 Root Paenibacillus sp. (JIN224982) 0 2.17 100

C29 Leaf Staphylococcus sp. B2-46 (JN224983) 0 2.17 99

V- C08 Stem Bacillus cereus strain G9667 (JIN224961) 9.52 4.35 99
Gamma- C09 Leaf Pantoea stewartii subsp. ( IN224962) 0 2.17 99
proteobacteria Cl13 Stem Pseudomonas oryzihabitans strain LKS06 (JN224971) 0 2.17 99
Cl4 Stem Psychrobacter faecalis strain hyss34 (JN224972) 0 4.35 99

Cl6 Stem Pantoea sp. M3S5 (JN224974) 4.76 0 99

C17 Stem Erwinia sp. R8-2A (JN224975) 9.52 0 99

o- C10 Leaf Brevundimonas sp. PrLB12 (JN224963) 0 2.17 100
Alpha- Cl15 Stem Sphingomonas yabuuchiae strain A1-18 (JN224973) 0 6.52 99
proteobacteria C19 Root Morganella morganii strain Sam123-6 (JN224977) 0 2.17 99
C20 Stem Pseudomonas sp. OK-5 (JN224978) 476  2.17 97

C22 Leaf Sphingobium sp. (JIN224965) 0 2.17 100

C26 Root Lysobacter sp. (JN224980) 0 2.17 99

C27 Root Rhizobium sp. (JN224981) 0 4.35 100

Actino- Cl1 Leaf Kocuria sp. (IN224969) 0 2.17 97
bacteria Cl12 Stem Brachybacterium sp. ( IN224970) 0 2.17 99
C18 Stem Curtobacterium sp. Fek20 (JN224976) 9.52 0 100

C23 Leaf/Stem  Microbacterium sp. (JN224966) 0 4.35 100

C24 Stem Kocuria palustris partial strain R-39201 (JN224967) 4.76 0 100

(IF) = /
Note: The isolation frequency (IF) was calculated as the frequency of stain per sample exhibiting bacterial growth.
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Figure 3 Neighbor-Joining tree of 16S rRNA gene sequences from endophytic bacterial isolates from C. roseus

1000
Note: The nodes are supported by 1 000 bootstrap replications.
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23 KERWMBERALEHAENREESER (DP 47.6% HP 58.69%) 5
29 18 (DP 9.8% HP 23.92%)
-3- (DP  90.5% HP 78.25%) 7 (DP
(phiD) 1 (DP 28.56% HP 30.44%) (3 4)
476% HP 10.87%) nifH NFb 6
4 (DP 4.76% HP 4
10.87%) 8 ACC (Morganella
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Table 3 The functional analysis of endophytic bacteria isolated from C. roseus

IAA . ACC Fe’'

Strains No. Production of [AA PhID - nift N-fixation ~ ACC deaminase Siderophore Amylolysis  Protein activity
C02 + - + - 4 4 = =
Cco3 = = 4 A = = =
Co04 A = s = A
Co05 A = = A =
C06 = = + - - - - -
Co7 = = + + = + = =
Co08 A = s = = = = =
C09 A = = A = = = =
C10 A = = A = 4 = =
Cl1 = = = = = = = =
C12 = = = = = = = =
C13 = = = = = + - -
Cl4 A = s = = = = =
C15 A = = = = 4 = =
Cl16 A = s = A = = =
Cl17 A = = = A = = =
Cl18 + - + - + - - +
C19 + - - + + - + -
C20 A = = = A 4 = =
C21 = = s = = 4 = =
C22 = = = = = = = =
C23 = = = = = = A s
C24 = = + - - - - -
C25 A = = A = = =
26 = = % + = 4+ = %
C27 + - + - + - -
C28 + - + - - - + -
C29 A = 4 = = = = =
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Figure 4 Isolation frequency of endophytic bacteria
possessing various plant growth traits isolated from
effect-HLB plant (DP) and healthy C. roseus plant (HP)

(P=0.05).
Note: The results between the healthy and disease plant were not
significantly different for all the traits at P=<0.05.
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