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BOH#TRBEMTESRARET . SREYW, BB B R (Vietnam-0901 Fl Vietnam-0905) HERT™
FRE G GX-1001 FIJ™ RAEd: GD-1002 415 A T Y Attt 4% 2 0 9 A R A IR R M 20 48 185 (97. 696~ 100. 04) » Ty
SAEM PP ENF I L E D S LU Y [F] IR AR XY B AR (4 528 96. 0246/97. 7%, 94. 7%/96. 4% F0 96. 2%/
97.6%), RBRES K. MM L AN HLBHEWEB TN, BEEMNFHZ MRS HRERRRER
WEET LR, HRES GX-1001 M) RS GD-1002 SR T EWHZAEREFRENRELERT
WA SR R A REERBE MR, RAMRARBNNEERRARAEEE—~EER.
kR TE; Bn; HEEER; 16S 1DNA; REHE; BI04
RESKE. Q789  TEARIAE. A XTHS. 1000-3142(2010)05-0608-05

Sequence analysis of 16S rDNA of Huanglongbing
agents collected from China and Vietnam

DENG Chong-Ling! , CHEN Chuan-Wu!, ZHAO Xiao-Long?,
CHEN Guo-Ping! * , DENG Guang-Zhou! , WANG Ming-Zhao!

( 1. Guangxi Citrus Research Institute, Guilin 541004, China; 2. Department of Agriculture o f Guangzi, Nanning 530022, China )

Abstract: In this study,eight samples of Huanglongbing(HLB) trees were collected from Guangdong, Guangxi and
Vietnam. The HLB agent specific primer sets, OI1/OI2¢ was used to amplify DNA from the loci of 168 rtDNA. PCR
products were collected, purified, and sequenced. The sequences were compared to all published DNA sequences in
GenBank through BLAST (http: \\ www. nchi. nlm. nih. gov) for phylogenetic analyses. The cluster analyses were
performed by MEGA software. It was concluded that eight of 16S rDNA sequences from different areas were phylo-
gentically most closely related to those of the published HLB agents. The similarities between the Vietnam samples
sequences Vietnam-0901 F} Vietnam-0905 to that of Candidatus Liberibacter asiaticus(except GX-1001 and GD-
1002) were more higher(97. 6% —100. 0%) ,to that of Ca. L. africanus were 96. 0%/97. 7% ,to that of Ca. L. ameri-
canus were 94. 7%/96. 4% ,and to that of Potato Zebra Chip were 96. 2%/97. 6%. The results indicated that the
HLB agents collected from Vietnam were Ca. L. asiaticus. But there are still some differences between these Las

samples,
Key words: China; Vietnam; Huanglongbing; 16S rDNA; Sequence analysis
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K& FF&E (Candidatus Liberibacter) , JB T HEBE FE 40
B, 45, ZWEEE ZA 3 . BT (Ca.
L. asiaticus,Las) .FE W FP (Ca. L. americanus, Lam)
FHE Y Fh (Ca. L. africanus, Laf) (Garnier %, 2000;
Coletta-filho 4,2005) , B B 7& Y ¥H I 18-89 2 17
RIEREH WA, RO AREREAZAA L
e R RE IR 5 # R & (Phytoplasma) 4 3 ( Teixeira
4¢,2008; Chen 4,2009). I ¥iFh 4% F4H DNA
31 B RT3k 18 (Duan %, 2009), K # — B M5
BUETHF B &M, Hansen % (2008) XA L EH
& 50 %% (Potato Zebra Chip) B R & & (Ca. L.
psyllaurous, Lps) , H % 5 o8 8¢ 36 M # 5 e Y Fp F0
S 94 58 e S 7 9 TR

KHAR, HLB E MR R & EH, ER T
ERMETFHK, /= E B E W3 X A&7 .
B ST EE, M S M XA M R R
EHE. BERITEMRT X BROBEE, F
B Ay & H= 3 il 2006 4ERY 3. 9% T FEF] 2009 KR
1%, BENEBALEA M ERR R E, WAER

HEELHE 2006 EFE, B F WX MBEELREE
ZH 0.6%~56.3%,HH, 5 TR ARILEME
HEREEEN11.8%. BEl . BEEMHEEE LG
FrE—BESAY, HAENHEERRNINRRE,
BB RB LG TRMHERHRENERAR
ARSI NSRRI EAEEEER HIREZERY
FHREREALREGAET FEERMB HE, M
WREAARELET NS BF S LARE. &
FTHEEBREAFEAGEIES AR RKAL
A RRAE » B3 M BK B BX 32, 458 3 T b 18] 8 KB 5,
BEEMAREEREEBINEE, B
EEXR,16S IDNA FIIAHES EHAFER
FHERERE L MEE (BRE%,2006; Bk
22004 ; BIRF A, 2008 ; Jagoueix %,1996), AR
59 ESBEFHERMENE -, WEEHE
BRRFRERESE2ME L4 ¥ ENIRIE , P55
KA PCREARXMREFE K. LK HH
E B 16S tDNA #4747, # F§ DNAstar
B clustalw2 {41 MEGA4. 0 RIGXTHRXFH]
HITRBEESTMAEELET SN U PR E
S E R IR 4 T 2L R R AR . 35
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Table 1 Plant materials with different symptoms collected from different areas for 16S rDNA analysis of HLB Pathogen
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Serial Number  Host of Pathogen Source Symptom
GX-1001 ¥ H F- P AR T PR E BEB Y
GX-1002 ¥ H ITHEEATT R R b i
GD-1002 bt FREHE PERAY
GD-1003 ek F R ME B A
GD-1004 B T &R MH R R
Vietnam-0901 R4 E G BRI i
Vietnam-0902  H {4 HMRXNELEXILE BES A
Vietnam-0903  HREEH BEKES=FE PR A
HERBENSG S EREMES. 20 pL RBIRZ , 397 PCR 48, Hd 4 10XPCR
Buffer 2 pL,2. 5 mmol/L ANTP 2 uL,5 pL. Taq &
1 ﬁ' 5{4+ %;} jy‘ jdg 0.1 ¢L,25 mmol/L MgCl; 1.2 ¢«L,10 mM §5|4p
% 1pul, PCR M %&H4:94 CAEHE 5 min J5,35
1.1 ## AMEFF (94 CAEHE 30 5,65 °C/61 Cik 455,72 C

BRRRERESRAT B RAUKBETA.
W GKEEFHELERRN 8 MIRERGRED.
1.2 B 8AIREE PCR ¥4

KRR BRAES, ARREBRE AKX
## CTAB #:42 B DNA(Lin 4,2008) .

AT PCRY WK YHE LBETAY TEEK
REBAREGME 2). UE DNA FEHR, KRH

JEMH 1 min), Bjg 72 CHEMH 10 min (Jagoueix
£,1994;Lin %,2010), 1 MRNEE 2 K. BE
HATBEKEN, ZEERRERAE T REICRER.
1.3 HEHERHKKIE 165 rDNA EEHWUF B
SR Al Promega 2% A B9 B 18 Wi ) & , X A B
B RR R 16S tDNA #9 PCR =4y #4724k . [ i,
B Edgd TAY TEARAFFTUE, TP
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Table 2 Primer sequences used for detection of HLB and amplification of 16S rDNA of the pathogen of HLB

514 BBFES (5'-3D BABRE (O ¥R B K/ (bp)
Primers Nucleotide sequence (5'-3") Annealing temperature Amplicon size
Las-O-F CGGTGAATGTATTAAGCTGAGGCGTTCC 65 . 470
Las-O-R ACCCACAACAAAATGAGATACACCAACAACTTC

[8)3} GCGCGTATGCAATACGAGCGGCA 61 1160

Ol2¢ GCCTCGCGACTTCGCAACCCAT

B 1 AF®IE HLB# 5 PCR #8451
Fig.1 Amplification result of PCR on HLB
samples from different areas

M. 100bp Marker; 1. FR44: % B ; 2. BA#: %
3-4. 7RG ST TREER 8100 B AR .

{885 ABI-PRISM3730, i 5 i&.77 & BigDyetermi-
nator v3.1, ¥ F 4 R GenBank 4347 L 5T,
F385t DNAstar 34 #17 RUE T, FI A clust-
alw2 B/ & MEGA4. 0 REGHFTRE KT 7.

2 HBREAH

2.1 BEMHERERZFARUER

i Las-O-F/ LasORBI¥X XK B . K
BRI SRR 8 AT PCR AW, 8 MEMIIY
BB T K/NK 470 bp B %F 5 B 8 DNA F B (A
D, mwwﬁﬂi@%ﬁﬁmﬁm&ﬁ%ﬁﬁ#m
2.2 PCR P~y I FF #n 53 4

A OIl/OL2c 514 xf 3k BT P .J 7 RS oA
& # e PCR ¥ 85 214 5% B9 A Bt 1 160 bp,
¥ 83 &9 PCR =Yy b47 44k E P52 (E 2) .,

FIF DNAstar 30443 2 B 55 B 78 2 09 iR o Je
HI W REE M E R RRIR 16S tDNA M7
FIE5BERFEFEMFFEDE R R L22532, LM AT
iRk & EU921616, E Ktk & DQ432004. 18 Btk R
DQ431998., T~ &R B & DQ432005. & B #H &
DQ302750. ¥ B #k & DQ432002. 3 M #H &
DQ157275 Wi Fh 122533 . £ B Fh AY742824 .+ T 5
D &80 GQ468843 LA BRI R AT H AB289608 FIiR
B HM768206 A7 [MUEHESIHT GE 3).

1160bp

& 2 RFEMIE HLB /5B 16S tDNA ¥ i /5 difb & R
Fig.2 Purified results of 16S rDNA of HLB
pathogen from different areas
M. DL2000 Marker; 1-2. "B

3-5. KBS 68 AL,

3R 3 7] W, R B e W R & (Vietnam-0901
Vietnam-0905) 5B T/ FaH & GX-1001 F1J ARH &
GD-1002 AN Y0 Y 70 A A% 28 8 0% 7 IR B TR TR e 38
B (97. 6% ~100.0%), T SEWF . EWHALE
BT & 2095 A9 R U 4 A8 ST 8K (4 51 R 96. 006/
97.7%,94.7%/96. 4% F1 96.2%/97.6%%) .
I3 UTHEEARFAESHEHEXRRENRER
BXR

FIF MEGA4. 0 R{E#— S HWEBREREM
airEsE 3B O, BEREND 5RAD#HAE
(ME)WE AR HLB # R 16S tDNA FFIRLK R
BFWEA B8 HLBWIEEKR S HLB LI Fh
FEHEKRAREEBEERRL, NERRMNIE,
WHELERDRIFHRERZ, SEMHHRIE.
B S PT B, FERREE R AR ) HLB R R M AF

FoPERES GX-1001 FIS™FAE S GD-1002 53
"B T Y Rl A B0 0 TR Y TR R A B T Ak
R BREE R —N8E, R AR HLIR A
WEREFRFREERFEEE—EER.

3 it

R AEY AR R 16S 1DNA MBEFIIZ+
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Table 3 The identical ratio of 165 rDNA gene sequences among 8 samples
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Fig. 3 Phylogenetic tree constructed by Neighbor-
Joining(N]) based on 16S rDNA of different
isolates of HLB pathogen
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