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W OE PRI R D A SRR & DNA #5474 ELHk 165 rRNA X B PCR ¥4, 54 -
FU 15 MERHR, REHAKEPEEBAFAE BIKEREAERGE N CWBL. EHER
A EBY pGEM-T Easy 8 I8 X BT IM100 B2 5P, fid PCR &2 FRH
HADBS(EoRNBYU W EETREFEASH WRETERD. FASHERBT EEE
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] AR, 99.7% . B 165 rRNA MBI B FFI 4 B, Atk BB T 165 eIl -C
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WAEHEYR M RERRNWEZNHAY, HRXEEE , KAAERXIFHERES
EBRBARFAERERBRENEA,

#1 J514% ( phytoplasma } ( JR #R IS B JF {& Mycoplasma-like Organism, fif#8 MLO) F 1967 & 8
BA%YEIRBAE_HREAR, 5 AL A LREBDHEYHEFEIERFLE 300 &
FULH e AR B N RS, CEN EERRAEEHER
A HEBERASE

— B AR MLO AHBER AR HEY LK MLO & 35 ¥ 18 J7 & ( Mycoplas-
m) A EHEWFEHZXLR. LTERLUR  BELS TEYEMRFROR G, ETH 168
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VEFEE, FXEMEYHRI MLOZBAREN, FAME 192 FAFNELEREREE
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RSN E - REMTHE. HETHRER—M™BTETHFEHYDES . A
AT ATEANFER, AW AN SEH RN ERE —EHEY . E+4% 8

‘EHE EBRHFEES (200000004Q) M E H BAE A &R & (98YQ009) T B

“ERAAEE
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ESTEWSBEANER PCREWEREHEANKEN SRR/ TS ARAE 0
B, st F R 165 (RNA B4 7 (AT F 4 B AR B T R 6 5 K At R
MAEMEMESR. BEKOSTFREESXKERR EE 458, 10 C AUy E 8
RUUR BB A . AR R AR EGE A5 B PCR BEAR R R B AR (2B M) Bl
KA ATHE K 165 (RNA A B3 58, 35004 1 Brdt 47 72 08 % T A 1Y 5 [
Tk LA A Tk SE b AR R R Bk R BT 2K

1 AHfer

1.1 HEEE

Al A ( Opuntia salmiana porm ) F H P EH¥EEAHYTIR A ZEEXEY EE
M. F$ pGEM-T Easy Vector,Wizard" PCR Preps DNA Purification System ZE4L I & Pro-
mega 23 Al 77 & M AR BT PR B L E L coli IM109 T B A EARAT o PRI P9 o) B B K
T M2 TaKaRa 2 Al = o
1.2 H#RE DNARK

A3 A AR 55 20 BHAE S B8 . 8 DNA B 7 : 2 88 Ahrens 1 Seemiller ! 1977 B H AT,
BETF -20CKk@HRESH
1.3 S|figitE &

% I8 Lee!™” 74238 MO M FIE 165 rRNA 2 A5 913 RI6mF2/R16mR1 [F 5 5 &5
¥ ( F¥% Sangon 2 FAR) 3 WFEMNIT:

R16mF2:5'-CATGCAAGTCGAACGGA-3'

R16mF1:5'-CTTAACCCCAATCATCGAC-3'
1.4 PCR ¥ 18

R R S0pL, &7 1 x PCR Buffer,250pmol/L dNTP,2 . 0mmol/L Mg*" ,0.6pmel/L 5[ #]
%t ,2.5U Taq B8, S0ng BEAR DNA,30uL § ¥ . KRNI 95°CH AL B Smin, 95T 30s,
60C 1min,72°C 90s,3E 35 NMESF , B /E T 72°CR R 10min. B Spl PCR 7 ¥I7E 1% HRAE ¥
BEcrh vk, 2k s ERMNENE LRE,
1.5 PCR=PMHALREE

PCR =4 Ali {6, 5% F] Wizard® PCR Preps DNA Purification System @b & 1. “Hk
J5 ) PCR =¥ 5 pGEM-T Easy Vector T 16 CHERTE .. % Cohen'™ LGB AL S H & &
=AU, B P N B 2004LE . coli IM109 R % AN, 7K ¥E 30min, 42 CAKBR T
90S; 7K 2min, 1A 700pL LB {4 3% 38 &, 37°C, 2200/ min, 248 30 ~ 40min, B K 3 0001/
min, 84> Smin, W UCHER /D& BB, BA T ¥ S0mg/mL Amp B9 X-gal S 3E-F 45 1, 5]
BEEFHILT 37°CHFE 12 ~ 16h,
1.6 BHTRHE

PRTE AT P AEE, EAWENERRR S EEARE DNA, & PCR XY
W R SRS BEMEA TR,
1.7 BHEFINZE

2 % 06 % 58 5 BB 4 JBURL 16 K TaKaRa 2 Bl #EAT FFIME -
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1.8 EIEARE L

4848 Lee Al Gundersen 2* 1098 4F T H7 45 1T B M JF AR 57 1 4y 280K 2 L 3 3 B 44 (DNA-
MAN, Version 4.0) , B3 52 21 #9 /il A\ 3 S\ B 7 18 JRLAk CWB1 Bk R 16S tRNA 2 [N 8 /¥ 51
S Bk 165 &M U RA# 16 RNA B R BT 5 HTRRFBE 18
WAL RRCRE, HE R I,

2 R

2.1 PCRI'MLER

fil A S AR AE K 2 DNA PCR =414 1% BRFER Ik, EB R AF AR AH 1, ¥
B2 1.5kb, 531 BRI AT . BAYLAR MBS A PRAE XS R B9 4 b s th B R O
BAE, K NP R AT R A HASERET, B THRANGI X RER
s 5 ay , B BT AR R IR A 3R Ak A R R AR TR i THEE R AK
%~u“'nﬂ(o.ungugfomis)ﬁz\%ﬂ—/:*{mAﬁ&&ﬁﬁlﬁﬁﬁ%,ﬁﬂ%mﬁﬁﬁﬁﬂa
CWB1.

1 PCRYMER 2 E4FH PCRERE
Fig.1 Results of PCR amplification Fig.2 Identification of
M:DNA marker;1:CK; recombinant plasmids by PCR
2: Paulownia witches” -broom; M:DNA marker; | : Recombinant plasmid;
3:CWBI strain. : 2; pGEM-T plasmid.

2.2 RAFPCREMIEELER

& ¢4 FB. DNA 43 PCR 33, K R BRI W= A/ Y 1.5kb(E 2), RAEA
Feh &7 PCR =4 BRI B . 1A pGEM-T Easy Vector £ 5 B fif &% 1 41 I )7 B A A
SFME EcoR T BEEI 4L £0GH4T M6 00 % 2 (B 3), 18 BB &K /4 31292 650bp F1 850bp
4 BBt 58 EcoRI 4L PCR E=HI BB MM &MY AHHRE, #— 2 RAELATEAR
PCR =% B 4ME H BT L PCR & 87 P &H — 4 EcoRI BBV AL
2.3 FHAERRARELEEER

%2 PCR K MG 40 2 2 A0 T 40 J R a0 AT W 9 3 5, 3% A 5 A B L IR A
CWB1 Bk % 165 RNA H BT 5 1489 MEHBR. G+CHENH 47.5% . EIFFIK 627 ~ 632
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BREMNE LA — EoRIBYMI A, RBEHELEREEREHA(E 1,E4),cWBl SHFEK
168 rT AP B HEAFEEXREYEDI7.5%U L, HPXS5ETF 165 « 1 -C WK FBP

BEFEXLRERIT, KT 99.7%, -S54 Fik 165 HEHMFBREHET 90%.
®1 £ 16Sr AR 165r 1 FEPRR MR
Table 1 Typical phytoplasma of 16Sr groups and 16Sr [ sub-group

16Sr group or rll sub-group Strain ~ Phytoplasmas GenBank accession No.
165: 1 SAY W R E WAL western aster yellows M86340
165r 11-A PnWB B4 A Peanut witches’-broom L33765
165r [ -B WBDL B8 B Witches'-broom of lime U15442
165r 11-C FBP & G4 Faba bean phyllody X83432
165r I WX  BEFEJ X X-disease L04682
165r IV LY A AT FE W I Coconut lethal yellowing U18747
165 V EY1 W K Elm yellows L33763
168 IV cP =M EMH Clover proliferation L33761
165r VI AshY ¥R W TE Ash yellows X68339
165 Vi LWB 2 JLA# Loofah witches’ -broom 133764
16Sr IX PPWB  #%F 5 ME Pigeon pea witches’ -broom U18763
165r X AT IR Apple proliferation X68375
165r XI RYD KR #E Rice yellow dwarf D12581
168r X STOL Stolbur # Stolbur X76427

100% 95% 90% 5%
L 1 1 ]
bp wX
10 000
6000 Ly
4 000 RYD
3 000 PPWB
2500
2 000 cp
1500 EY] |
AshY
1 000 LIWB
750 AT
e o H—— [
STOL
FBP
WBDL
3 EAREMUSEE PhWB —
Fig.3 Identification of recombinant plasmid
by EcoRI digestion B4 BT 15FHEEEKR 16S RNA ERBEHR
M:DNA marker; 1 : Produet of PCR amplification; Fr 51 32 i 1R) S AR B
2:Product of PCR amplification digested by EcoRI; Fig.4 Homologic tree constructed by analysis of 165 rRNA
3:Recombinant plasmid; 4 : Recombinant plasmid digested by gene nucleotide sequences from 15 strains of phytoplasmas
EcoRI;5: pGEM-T plasmid; 6: pGEM-T plasmid digested by

EcoRIL.
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3 Wi
3.1 ZHEAEMWAXED SR —EFERST

A 52 86 38 o 4 BUE 165 tRNA i@ A 514 R16mF2/R16mR1 Xt 2% B BEAE R 4 — M A %
FE PR L PCR P15 8] - 424 1 .5kb B0 R A B, FWAMIL A ERIG R S HAREK, B R
HASWHRENREMAEXHY Y —MEFEERE, R, ZXREd R e
)X -t Bk R 165 RNA X2 KWBEFH  EENHE & KIiRE.
3.2 HEWAEEDHEREERNS AL

HCHE L IFAE 165 fRNA FF 51 430 B 2 [R) U R VT 6 M IR R 26 17 4 F 7KOF R or 28, Rl B
R 2 1996 4F B br & R4k 22 41 21 ( International Organization for Mycoplasmology,fé‘]-ﬂ: IOM) <= iX
AR BHE FK 165 (RNA ZEFFIEREBL 3% AR U EA R &, XK
A3 ER 165 RNA HFEREFVIRBEHEMN LRI, RAZHESBE T 165 1A
(64 A 4H ) B4 7848 A 48 IR 1% ( Peanut Witches ' -Broom, PaWB) R IR 35 98.2%; 5
Aguilar-Rojas 2576 B T LA % b & B 4948 )5 4K (Genbank 8 7524 AF200718) Y [F) I8 2
ER99.4%, SELEHECHA —WAEDF EEIN 7 —MIEAEKFE CWB2(EMBL ¥ %
% AJ293216) MR # AR 99.5% , i B A B A RARE FEARR CWB2 5HE4E M
HOREF AR RN 98.0% ; #id# — 5 165 o [1 4 & T 40 94 IR 44tk &R #EAT L
3,80 CWBL. BT LA EMERE CWB2 =% FZ 5B T 165 r [ -B WM BB
s AR (WBDL) FR B4 9139 99.1% .99.0% .99.0% ;M S BT 16Sr[-C FHMER
A EA (FBP) E #4318 99.7% .99.4% .99.7% , H I EH A A FEMALEY
Bk FiR bk R AR BT 165 111-C WA

B A SCTERR AR AE R SC I ot B b 48 B o B Ak AF 2000 oy THEY MBS L B
BB R, TR R K% 98 B % AR A BRE R 2 ¥ 5 g SO 5
T, ERRRME .

$ £ X W

(1] #®EBE4L  WARBEHFMREE . L. P EF HEH, 19848 ~11.

(2] BAH.M % HAYFESURERFITSLH . PEEL . FBRRRIPER S, 1993.20~ 42,

[3] International Commitiec on Systematic Bacteriology, Sub-committee on the Taxonomy of Mollicutes. Minutes of the interim
meetings, 1 and 2 August 1992. Ames ,lowa. fnternational Journal of Systematic Bacteriology , 1993,43:394 ~ 397,

[ 4] Sinclair W A,Luli R J,Dyer A T, et ai . Plani Disease ,1990,74:604 ~ 607 .

[ 5] Ahrens U,Seemiller E. Phytopathology , 1992 ,82: 828 ~ 832,

[ 6] ILeelM,Hammond R W,Davis R E, ez ol. Phytopathology , 1993 ,83:834 ~ 842

[ 7] Leel M,Davis K E,Sinclair W A. Phytopathology , 1993 ,83:829 ~ 833

{ 8] CohenS N,Chang A C Y,Hsu L. Proc Natl Aced Si,1972,69:2110.

[ 9] LeeIM,Gundersen-Rindal D E,Davis R E, et al . Int J Syst Bocteriol ,1998b,48:1153 ~ 1169.

© PERZERMEDARITATESHESD http://journals. im. ac. cn



698 % * o] & i 41 %8

CLONING AND SEQUENCING OF 16S RRNA GENE OF PHYTOPLASMA
CWB1 STRAIN ASSOCIATED WITH CACTUS WITCHES' BROOM

Cai Hong Li Fan Kong Bachua Chen Hairu
( The Key Faboratery ofr Plant Pathology of Yunnen province , Yurnan Agricufiural University, Kunming 650201)

Abstract: A 1.5kb DNA {ragment was amplified in DNA samples extracted from Opuntia salmianag
porm showed wilches’ -broom symplom . The result indicates the existence of phytoplasma associated
with this discase and this phytoplasma was desigrated as CWB1 . The amplified fragment was ligated
to pGEM-T easy vector and then transformed into JM109 strain of E. coli. Cloned DNA fragments
were verified by PCR, restriction endonuclease { EcoRI) digestion and sequence analysis. The result
revealed that the 165 rRNA gene of CWBI consists of 1489bp and shared 99.7% homology with Fa-
ba bean phyllody which belongs to phytoplasma 168 r I -C subgroup.So we can classify this strain
into phytoplasma 168 r Il -C subgroup.
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