Research Paper _

Acta Microbiologica Sinica
52(4) :489 —497; 4 April 2012
ISSN 0001 -6209; CN 11 -1995/Q

http://journals. im. ac. en/actamicrocn

1 1 1 2 1*
' 400030
: 536128
[ ]
- L 1 168 rDNA
(Restriction fragment length polymorphism RFLP) 165 rDNA
A ] NN 67 GenBank 29
97% -100% - ( Curtobacterium sp. ) ~ (Erwinia sp. )
(Bacillus cereus) ( Brevundimonas sp. ) ~
(Bacillus sp.) ; (Staphylococcus equorum)
o RFLP 16 . 23 (Operational Taxonomic
Units OTUs) Candidatus Liberibacter asiaticus Candidatus
Liberibacter sp. A )|
16S rDNA (Restriction fragment
length polymorphism RFLP)
1 Q938 tA :0001-6209 (2012) 04-0489-09
o 11
( Citrus Huanglongbing o
HLB) b
a- (Alphaproteobacteria)
( Candidatus Liberibacter) * o
o N N 1983 Bove”
(30971875) ; « ) (201003067) ; “
”(201003067-025) ; “ ”( 2009 137 )

o Tel/Fax: +8623-65120489; E-mail: ypyl28@ sina. com
(1986 -) o E-mail: lijia4199@ yahoo. cn
12011-10-18; 12012-01-14



490 Jia Li et al. /Acta Microbiologica Sinica(2012)52(4)
( Catharanthus
roseus) °
¢ .
’ 1
1.1
N N ‘. 1.1.1 3
. 4°C
Koch !
o Sagaram 1.1.2 (
N ) DNA
® . Wang N. - DNA (Axygen USA); Taq
Plus ( ); Taqg DNA
. pMD19-T Haelll \Msp 1 Rsal
(TaKaRa Japan); E. coli TransMAX Competent Cell
(TransGen ):;PCR  (BioRad USA);
(Beckman Germany) ;
16S rDNA-RFLP (Beckman Germany) o
N 1.1.3 S|
( ).
1 PCR
Table 1  The Primers used for the PCR amplified
Primer name Primer sequence(5'—3°)
A2/]5 5" TATAAAGGTTGACCTTTCGAGTTT3"/5"-ACAAAAGCAGAAATAGCACGAACAA3”
27F/1492r 5-AGAGTTTGATCCTGGCTCAG3"/5"-TACGGTTACCTTGTTACGACTT3~
799K /1492r 5" -AACMGGATTAGATACCCKG3"/ 5" -GGCTACCTTGTTACGACTT 3~
1.2 (2) (mL) 1:2 2
NN -3 h; 10 1077
. 100 pL 1%
TSA 1%1B 28C
275% 45 -60 s 2% 2-64d 3 .
12 min.5 min.45 s
5-6
1% LB 28°C 4C
o -80%C o
1.3 1.4
§ » 1 §
0.2 cm ; !
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o PMD19-T E.
coli TransMAX ;
16S rDNA o
(cfu/g ) = 1.6.2 16S rDNA RFLP : Hae
X x 107, IM-Msp 1 Rsa 13
1.5 . 37°C 4 h 2.0% (W/
1.5.1 DNA DNA V) 130 V 40 min
DNA o
N N 1.7
1.7.1 16S rDNA
DNA -20°C o DNA Analytic Rarefaction 1.3 Rarefaction Curve
LB 16S rDNA o
28°C 250 r/min 28C Coverage C 16S rDNA
2mL DNA - (Operational Taxonomic Units OTUs)
20°C o e o
1.5.2 :
A2/])5 " . C= (1-nl/N) x100%
703 bp PCR 25 uL N ;nl
:94°C 3 min;94°C 30 s 58°C 1 min 72°C 1 min ouT
35 ;72°C 10 mins, PCR 3 ul EB o
1.5% (W/V) o 1.7.2 NCBI-blastn Chttp://
1.5.3 16S rDNA PCR N blast. ncbi. nlm. nih. gov/Blast. cgi) ;
. DNA 27F/ GenBank o
14921 © 1.5 kb o
PCR 50 pL :95C 5 min; 2
95°C 30 s 56°C 30 s 72°C 100 s 30 ;72°C
7 mino PCR 3 L EB 1% (W / 2.1
V) o PCR PCR o
PMD19-T
JM109 o
o (Diseased plant DP) ;
1.6 PCR-RFLP
1.6.1 16S rDNA (Healthy plant HP).
16S rDNA 2.2
799F /1492 *® 16S tDNA  V5.V6. 1% LB 1% TSA
V7.V8 Vo 5 . PCR .
50 pL DNA ( 1.6.1 « 2).
) 194°C 4 min;94°C 30 s 56C 88
30 s 72°C 1 min 30 ;72°C 10 mino >
PCR 3pl 1.5% (W/V) > 1.76 x 10*cfu/g -2.6 %
730 bp 840 bp 10°cfu/g o

730 bp o
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2
Table 2 Endophytic bacterial population in diseased and healthy C. roseus

1% LB . 1% TSA . No. of Species
Host Plant (No. cfu/g fresh weight) (No. cfu/g fresh weight)

DP HP Dp HP Dp HP
Root - 2.56 x10°" - 2.4 x10"" - 13
Stem 3.12x10°" 2.24 x10°" 2.96 x10°" 2.08 x10°" 10 14
Leaf 7.04 x 10* 1.92 x10* 6.24 x10*° 1.76 x10* 11 19

a/b/c: A different letters indicate significant different among the different plant parts (P <0. 05)
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HP:23 )

67
16S rDNA
29
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( Curtobacterium sp. )~
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Table 3

(Sphingomonas yabuuchiae)

(DP:21 ; ;
(DP:14 ; o
( 3). equorw) .

( Erwinia ( Do

(Bacillus cereus)

3 N

(Bacillus sp.) -

Identification of endophytic bacteria isolated from diseased and healthy C. roseus

( Staphylococcus

Isolate frequence/%

Strain code Accession NO. length/bp Close relative from GenBank (Accession NO. ) P m Identity / %
Co1 JN224955 1392 Bacillus sp. DYJL-H (HQ317199. 1) 4.76 10. 87 100
C02 JIN224956 1523 Staphylococcus equoru subsp. (AF527483. 1) 28.57 21.74 99
C03 IN224957 1348 Bacillus flexus strain Twd (¥J948078. 1) 4.76 0 100
C04 IN224958 1367 Bacillus subtilis strain DYJL-B (HQ317175. 1) 4.76 8.70 100
CO5 IN224959 1428 Bacillus megaterium strain P4 (HQ423382. 1) 4.76 4.35 99
C06 IN224964 1405 Bacillus amyloliquefaciens strain AG1 (HM989844. 1) 0 2.17 100
Co7 IN224960 1412 Bacillus pumilus strain AU MB (HQ122449. 1) 0 4.35 100
Co8 IN224961 1521 Bacillus cereus strain G9667 (AY138273. 1) 9.52 4.35 99
C09 IN224962 1401 Pantoea stewartii subsp. (AF373198. 1) 0 2.17 99
C10 IN224963 1201 Brevundimonas sp. PrLB12 (HM352402. 1) 0 2.17 100
Cl1 IN224969 1411 Kocuria sp. (AY745813.1) 0 2.17 97
C12 JIN224970 1491 Brachybacterium sp. (AM697367. 1) 0 2.17 99
C13 IN224971 1278 Pseudomonas oryzihabitans strain LKS06 (HQ331135. 1) 0 2.17 99
Cl4 IN224972 1375 Psychrobacter faecalis strain hyss34 (FJ613304. 1) 0 4.35 99
C15 JN224973 1285 Sphingomonas yabuuchiae strain A148 (NR_028634.1) 0 6.52 99
Cl6 IN224974 1351 Pantoea sp. M3S5(FJ560472. 1) 4.76 0 99
C17 IN224975 1449 Erwinia sp. R82A (HQ154566.1) 9.52 0 99
C18 IN224976 1357 Curtobacterium sp. Fek20(EU741030. 1) 9.52 0 100
C19 IN224977 1380 Morganella morganii strain Sam123-6 (FJ418576. 1) 0 2.17 99
C20 JN224978 1244 Pseudomonas sp. OK-5 (EF157292.1) 4.76 2.17 97
C21 JN224979 1288 Planomicrobium sp. QD9 (FJ263010. 1) 4.76 0 100
€22 IN224965 1327 Sphingobium sp. (AY689029. 1) 0 2.17 100
C23 IN224966 1323 Microbacterium sp. (¥J959372.1) 0 4.35 100
Cc24 IN224967 1286 Kocuria palustris partial strain R-39201 (FR691399. 1) 4.76 0 100
C25 IN224968 1370 Lysinibacillus sp. (¥J233851.1) 0 2.17 99
C26 IN224980 1367 Lysobacter sp. (AB552868. 1) 0 2.17 99
c27 JN224981 1247 Rhizobium sp. (HQ589028. 1) 0 4.35 100
C28 IN224982 1344 Paenibacillus sp. (EU072707.1) 0 2.17 100
C29 IN224983 1462 Staphylococcus sp. B2-46 (FJ386519.1) 0 2.17 99

Isolate frequence (IF) =

isolated number of strain / total isolated number of strains
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Fig. 1 Taxonomical group of endophytic bacteria from diseased and healthy C. roseus.
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( 4 3 OTUs (OTUO1. OTUO5 Candidatus Liberibacter sp. )
0TU09) ; ( Serratia o
sp-)
; ( Candidatus Liberibacter
asiaticus) (Uncultured .
4 16S rDNA-RFLP
Table 4 Results of RFLP analyses for 16S r DNA in diseased and healthy C. roseus

Sample RFLPOTUs Accession  No. of Total closet NCBI match(Accession NO.) Identity /%

source NO. clones clones/% ’
OTUO01 JN224919 68 37.36 Serratia sp. JGO5 (EU798943.1) 99
0TU02 JN224920 3 1. 65 Uncultured Serratia sp. clone A1 (JF833451.1) 100
0Tu03 JN224921 15 8.24 Achromobacter xylosoxidans strain M66 (HQ676601. 1) 95
0TU04 JN224922 1 0.55 Uncultured bacterium partial 16S rRNA gene isolate BFO002A074 (AM696889. 1) 99
OTUO0S JN224923 2 1.1 Xanthomonas sp. TE9 (GQ381284.2) 100
0TU06 JN224924 1 0.55 Pseudomonas fluorescens strain LMG 5830 (GU198109. 1) 99
0TU07 IN224925 1 0.55 Uncultured bacterium clone J166 (HM920056. 1) 99
0TU08 JN224926 19 10. 44 Uncultured proteobacterium clone MFC-B162407 (FJ393121. 1) 96
OTU09 JN224927 8 4.4 Uncultured bacterium clone WEC005 (EF397362. 1) 98
0OTU10 JN224928 3 1. 65 Serratia marcescens strain DAP30 (EU302855. 1) 99
OTU11 JN224929 1 0.55 Uncultured bacterium clone P5D18494 (EF511611.1) 99

Healthy  OTUI2 JN224930 2 1.1 Uncultured bacterium clone WEC126 (EF397402. 1) 92
0TU13 JN224931 7 3.85 Uncultured bacterium clone 12C (EU289424. 1) 98
0TU14 IN224932 4 2.2 Curtobacterium sp. WJ13 (HMO045837. 1) 99
OTUI15 JN224933 3 1. 65 Sphingomonas sp. BH3 (FJ]834325.1) 99
0TU16 JIN224934 5 2.75 Stenotrophomonas sp. p22(2011) (HQ652605. 1) 100
0oTU17 JN224935 1 0.55 Dietzia sp. p9(2011) (HQ652544.1) 99
OTUI8 JN224936 11 6. 04 Uncultured bacterium clone 141B (EU289473. 1) 97
OTU19 JN224937 10 5.5 Serratia marcescens strain 213 (JF429937. 1) 99
0TU20 JN224938 6 3.3 Uncultured beta proteobacterium clone D8W_3 (HMO057713. 1) 99
0TU21 JN224939 2 1.1 Uncultured Bacillus sp. clone Filt. 164 (EU289424. 1) 97
0TU22 JN224940 4 2.2 Uncultured bacterium partial 16S rRNA gene cloneFB02G1 (FM873010. 1) 98
0TU23 JN224941 5 2.75 Uncultured bacterium clone FCPT516 (EF515998. 1) 96
0TU24 JN224953 1 0.53 Brevibacterium sp. BS01 (GQ274005. 1) 99
0TU25 JN224954 1 0.53 Uncultured bacterium clone WEC088 (EF397392. 1) 99
0TU26 JN224942 61 32.45 Candidatus Liberibacter asiaticus genes for 16S ribosomal RNA (AB480102. 1) 100
0TU27 JN224943 1 0.53 Uncultured Candidatus Liberibacter sp. clone DS398 (FJ388771.1) 99
0TU28 JN224944 65 34.57 Uncultured Candidatus Liberibacter sp. clone DS489 (FJ388862. 1) 99
0TU29 JN224945 6 3.19 Uncultured Candidatus Liberibacter sp. clone DS497 (FJ388870. 1) 99
OTU30 JN224946 4 2.13 Uncultured Candidatus Liberibacter sp. clone GS229 (FJ388005. 1) 99

Diseased OTU31 JN224947 10 5.32 Uncultured Candidatus Liberibacter sp. clone GS13 (FJ387791.1) 99
0TUO01 JN224919 2 1.06 Serratia sp. JGO5 (EU798943.1) 99
0TUO0S JN224923 4 2.13 Xanthomonas sp. TE9 (GQ381284.1) 97
0TU32 JN224948 2 1.06 Uncultured Candidatus Liberibacter sp. clone DS216 (FJ388589. 1) 99
0TU33 JN224949 19 10. 12 Uncultured Candidatus Liberibacter sp. clone GS19 (FJ387797.1) 99
0TU34 JIN224950 2 1.06 Pseudomonas sp. BZ55 (HQ588844.1) 99
OTU35 JN224951 7 3.72 Uncultured Candidatus Liberibacter sp. clone GS255 (FJ388031.1) 99
0TU36 JN224952 2 1.06 Uncultured Candidatus Liberibacter sp. clone GA74 (FJ387662. 1) 99
TOU09 JN224927 1 0.53 Uncultured bacterium clone WEC005 (EF397362. 1) 98

36 5 4.25% (DP)
v- (Gammaproteobacteria) 48.91% (HP) ; (Actinobacteria)  0.53%
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Endophytic bacterial community analysis of Catharanthus
roseus and its association with huanglongbing pathogen

Jia Li' Zhongkang Wang' Pan Xie' Dong Wu’ Youping Yin'

' Bioengineering College of Chongqing University Chongqing Engineering Research Center for Fungal Insecticide
Chongqing Key Lab of Genetic Function and Regulation Chongging 400030 China

® Lucky Team Biotech Development (Hepu) Ltd. Co. Hepu 536128 China

Abstract: Objective To analyze the microbial diversity in healthy and HLB-affected Catharanthus roseus under manual-
grafting conditions and to find the association between the endophytic bacteria and the HLB pathogen. Methods The
endophytic bacterial communities were delineated by using the traditional culturable approach and cultivation-independent
techniques based on 16S rRNA gene. The endophytic bacteria were isolated from surface-sterilized C. roseus midribs of
leaves and phloem of stems and roots by plating and restriction fragment length polymorphism (RFLP). Results By
anaerobic culture we obtained 67 strains that were identified 29 genus by GenBank. Curtobacterium sp. Erwinia sp.
Bacillus cereus and Brevundimonas sp. Bacillus sp. were the dominant bacterial population in diseased and healthy C.
roseus. However Staphylococcus equorum was the common dominant isolate in both C. roseus. We picked 188 and 182
positive clones in 16S rDNA libraries of diseased and healthy C. roseus that were respectively restricted by the Haelll
Mspl  Rsal restriction endonuclease. Based on the similarity of the RFLP banding profiles in diseased and healthy C.
roseus we obtained 16 23 OTUs (Operational Taxonomic Units OTUs) respectively. In addition to Candidatus
Liberibacter asiaticus Candidatus Liberibacter sp. was the dominant bacterial population only in diseased C. roseus.
Conclusions With the infection of ‘Ca. L. asiaticus” the diversity in diseased C. roseus decreased. The endophytic
bacteria isolated from diseased and healthy C. roseus are abundant and have remarkable differences in the composition and
function suggesting that its endophytic bacteria might be inhibited by the HLB pathogen.
Keywords: Catharanthus roseus Huanglongbing 16S rDNA restriction fragment length polymorphism (RFLP)
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