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Tai’an. [Methods] The phytoplasmas strains were identified by 16S rDNA sequence analysis
via PCR amplification of 16S rDNA gene with the universal primer pair of R16F2n/R16R2 for
phytoplasmas and online virtual 16S rDNA-RFLP analysis, and then their 16S rDNA sequences
were deposited in GenBank. [Results] The results showed that the 16S rDNA sequences of the
three strains shared the identity of 99.5%-99.7% with that of jujube witches’-broom phyto-
plasmas (AB052876 and AF279272), cherry lethal yellows phytoplasmas (AY197659) and ap-
ricot leaf roll phytoplasmas (FJ572660) which belong to 16Sr V -B subgroup, and they were
named as jujube witches’-broom phytoplasma strain Yuanlingl (JWB-Yuanlingl, TA), jujube
witches’-broom phytoplasma strain Lubeidongzao (JWB-Lubeidongzao, TA) and jujube
witches’-broom phytoplasma strain Dabailing (JWB-Dabailing, TA) respectively. The 16S
rDNA sequences of three JWB strains were deposited in GenBank with the accession numbers
of HM989946, HM989947 and HM989948 respectively. [Conclusion] The three phytoplasmas
strains from Tai’an were identified as the members of 16Sr V -B subgroup.
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Fig. 1 The gel electrophoresis of PCR products from
the total DNA of diseased jujube’s leaves
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Note: M: DL2000 DNA marker; 1: Yuanlingl; 2: Lubeidongzao;
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R1 FRFEEERRZ®RARS 16Sr BRARMEERIK 16S rDNA HZHBREIR 14 LB

Table 1 Comparison of nucleotide of 16S rDNA between Tai’an jujube witches’-broom
phytoplasma and typical phytoplasma of 16Sr group

16Sr 440 B FERER SRS Homology (%)

GenBank KHBHR B R B 1SR

16Sr group Associated phytoplasma accession No. JWB- Da- JWB-Lubeidongzao, JWB-Yuanlingl,
bailing, TA TA TA
I KA 75T Barley deformation AY734453 29.1 29.0 29.0
(BaDef)
II A4 KL Peanut witches’-broom L33765 38.7 38.6 38.7
(PnWB)
F14¢1R Pear decline (PD) EF193157 56.8 56.8 56.8
I HREFE L Sugarcane yellows (ScY) AF056094 55.7 55.8 55.9
v M T2 1k Coconut lethal yel- EF186822 53.1 53.2 535
lows (CoLY)
V-A Hib #4k Elm yellows (EY-125) AY 197656 98.7 98.8 98.9
i 1k Elm yellows (EY) AF189214 98.7 98.8 98.9
V-B ALY Jujube witches’-broom AF279272 99.5 99.6 99.7
(IWB)
PRk 2L # 1k Cherry lethal yel- AY 197659 99.5 99.6 99.7
lows (ChLY)
A0t Apricot leaf roll (ALR) FJ572660 99.5 99.5 99.6
UK Jujube witches’-broom AB052876 99.5 99.6 99.7
(IWB-G1)
V-C Faks AL Alder yellows (AY) Y16387 98.7 98.8 98.9
#i%1k Grapevine yellows (GY) EF581165 98.7 98.7 98.8
V-D %34 #1k Grapevine flavescence AY197644 98.4 98.5 98.6
doree ( FD-D)
VI KFAE/Nt Periwinkle little leaf AF228053 64.2 64.2 64.3
( PLL-Bd)
ARG Th S S5 2L TR Washington AY496004 64.8 64.8 64.8
potato purple top ( PPT-Wa4)
VI F R #4k Ash yellows (AshY) AF105317 64.1 64.1 64.1
VI 22 R Loofah witches’-broom AF353090 40.6 40.8 41.0
(LfWB)
X A G \Hi Pigeon pea witches’- AF248957 52.4 52.4 52.7
broom (PPWB)
X S E A Apple proliferation (AP) AF248958 30.2 30.2 30.3
X HEA T Sugarcane white leaf AB052874 52.9 53.0 53.3
(SCWL)
XII IR #6245 %54k Australian X95706 30.0 30.0 29.9
grapevine yellows (AGY)
XTI P RHCAR /B4R %% Mexican peri- AF248960 28.7 28.7 28.8
winkle virescence (MPV)
XV TS RE I Bermuda grass white  EF444486 30.7 30.6 30.6
leaf (BWL)
XV AL Hibiscus witches’-broom AF147708 52.5 52.4 52.6
(HibwB)
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Fig. 2 Phylogenetic tree based on 16S rDNA gene sequences from Tai’an jujube witches’-broom
phytoplasma and related phytoplasma strains
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B3 FRFERAKRZRFRIENL 16S rDNA-RFLP BgiIEE
Fig. 3 Virtual 16S rDNA-RFLP analyses of jujube witches’-broom phytoplasma strain from Tai’an
A &2 4 SRR JRIR(HM989945); B: [R14Y 1 5 AL AE R M4 (HM989946); C: & db & AHUURHE IR 14 (HM989947);
D: KA 14 (HM989948); E: ALK 514 (AB052876); F: Hii i i fLAt 54 (AF189214).

Note: A: JWB-Jinsi4, TA (HM989945); B: JWB-Yuanlingl, TA (HM989946); C: JWB-Lubeidongzao, TA (HM989947); D:
JWB-Dabailing, TA (HM989948); E: JWB-G1 (AB052876); F: EIm yellows (AF189214).

on Comparative Mycoplasmology) Phytoplasma/
siroplasma Working Team #x£: 16S rDNA F& K [H]

5 IR 97.5%, SRR kAR E R4 Y,

ABFFEH M IEIAR 16S rDNA @519
R16F2n/R16R2 X &3 MK IE MR B 2R i i A
DNA 17 PCRY #FITFF 434, L5598 %M, S5IH
PEXTIR G222 45—+, 3B 5 16Sr V-B I
HWPRG LR B, WARHE, X 3 MR

http://journals.im.ac.cn/wswxtbcn

PO AR R OR)E T 16Sr V-B W4, #H
Slar 4o AR IR AR LS 1 SRR
(Jujube  witches’-broom  phytoplasma  strain
Yuanlingl, JWB- Yuanlingl, TA) . 20t 5 4 28

47 b & A Bk % (Jujube  witches’-broom  phyto-
plasma strain Lubeidongzao, JWB-Lubeidongzao,

TA) F1 O A AR 2% 22 K H B8 R & (Jujube

witches’-broom phytoplasma strain  Dabailing,



ARBEIRAE RPN 7> E

1659

JWB-Dabailing, TA),

H A PR 452 AR AR R R
R4 165 rDNA BRIl B B B 2 80
(RFLP)FIAZ A A B 4 3 [ (rp) 7 81 43 BT 257 19
7 HETEPRE AR 2 R gerh, AR AR
JWB JE FHif & L41(EY) 165r V -B 41, T
IR P VR gl R R, 3 AR A R A
MR A S EY (AF189214)F1 EY (AF197656)1
W W M A 98.7%-98.9%, & T 5 ALR
(FJ572660) . JWB-G1 (AB052876) . ChLY
(AY197659) . JWB (AF279272) (1% [a] ¥
(99.5%-99.7%). 35b, FI AR JFAR G4 e 1R LR
T. B iPhyClassifier, #f 17 1% 4l 7£ £& 16S
rDNA-RFLP 43#r, 453 WoR, G3EBHP RN i 422
4 SHHFARTENEY 4 2RO R AR R 8 T
16Sr V-B 2H, 5 16S rDNA J551 [RI 44 &%
—E; Mk E LA EIR EY (AF189214)F1 EY
(AF197656)U] ))& T 16Sr V-A 4, 5 ZHU %1%
IHGEARF . KTk —m, ARETilE—2 Rk,

WG, PCR &34 W MAAET-20 °C 11
G4 4 SRR M DNA KR FHPEXS I,
PCR W25 R, FHMXT IR BARAT T i
SEHL FUMELET—20 °C 9.5 DNA B 554
AT TR PCR RN, HE— L0k T 255 r
) AT A AR 1) PR 6 e i v AT Y

2 % X M

[1] R, X ZE, BEfiobk. AR b 58 F i [0]
AR, 1998, 15(4): 354—359.

[2] BEHTME, Feoc e, MG, 2RO 05T E R[]
PG Ak K227 47, 2006, 5(6): 14-17

[3] X%, s, JE&E . ZROEIM] duat:
Ak AL, 2010: 3-25

[4] W74, Phang, WEE, 55 BRSO AR

(3]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

REH LYURPLERIER]. Aol BT %, 2006
20(5): 12-18.

SRR, R, PR SC KR DR A RO AR
W H AU SRR R A B B[], A
24, 1984(24): 139-141.

T R B AR AT 1A I A A AR [9].
WAL RN, 2002(3): 1-3.

WRaklg, 22948, S5 8E 15> F A W R 7 e
SRR By HI[I]. R 7 SRR, 2005, 34(4):
77-80.

BEEreE, {4, Bertaccini A, %. iz RAPD
AR 53 A G I AU AR BE AT 0], AR bR 22 4
2007, 22(5): 172-175.

E A, DR, EEE, S AUKUR A )
A3 R T PR g e . BTSRRI B A4, 2011,
48(4): 662—667.

Bertolini E, Torres E, Olmos A, et al
Co-operational PCR coupled with dot blot
hybridization for detection and 16SrX grouping of
phytoplasmas[J]. Plant Pathology, 2007(1): 1-6.
Khan MS, Raj SK, Snehi SK. Natural occurrence of
‘Candidatus Phytoplasma ziziphi’ isolates in two
species of jujube tree (Ziziphus spp.) in India[J].
Plant Pathology, 2008, 57(6): 1173-1180.

SAE, RWEEH, XUKE, . A gL PO
PCR #EA7 AR s A4 388 HIAGIN . Ml A Wy AR 24
2011, 19(4): 771-776.

Jung HY, Sawayanagi T, Kakizawa S, et al.
‘Candidatus Phytoplasma  ziziphi’, a
phytoplasma associated with  jujube
witches’-broom disease[J]. International Journal of
Systematic and Evolutionary Microbiology, 2003,
53(4): 1037-1041.

FEYE, REBE, LR, S5 AUKUE AR A
HER A IR A 16S rDNA 1 tuf 3 A 1 13 51 [ U544 43
Mr. v E gL RR2#, 2007, 40(10): 2200-2205
2ok, WEE, FhERAR, AF. R LR AR A
PR PR o3 5 S0 5 48 Y BIFSE[9]. AR B

novel
taxon

http://journals.im.ac.cn/wswxtbcn



1660 wiHhgaAR 2012, Vol.39, No.11

41, 2005, 35(4): 293—299. 2008, 58: 2368-2377.
[16] AW, t/AE, BUIESE, 2 SO0 B (A Y [20] Zhao Y, Wei W, Lee IM, et al. Construction of an

X s interactive online phytoplasma classification tool,
Dl o EACEIE R, 2011, 27(4): 76-80. iPhyClassifier, and its application in analysis of the

[17] Lee IM, Hammond RW, Davis RE, et al. Universal peach X-disease phytoplasma group (16SrIII)[J].
amplification and analysis of pathogen 16S rDNA International ~ Journal  of  Systematic  and
for  classification ~ and identification  of Evolutionary Microbiology, 2009, 59: 2582—2593.
mycoplasmalike organisms[J]. Phytopathology, [21] IRPCM Phytoplasma/Spiroplasma Working
1993, 83(8): 834-842. Team-Phytoplasma Taxonomy Group. ‘Candidatus

[18] Wei W, Davis RE, Lee IM, et al. Computer Phytoplasma’, a taxon for the wall-less, non-helical
simulated RFLP analysis of 16S rRNA genes: prokaryotes that colonize plant phloem and
identification of ten new phytoplasma groups[J]. insects[J]. International Journal of Systematic and
International Journal of Systematic Bacteriology, Evolutionary Microbiology, 2004, 54(4):
2007, 57(Pt8): 1855—1867. 1243-1255.

[19] Wei W, Lee IM, Davis RE, et al. Automated RFLP [22] Zhu SF, LeeM, Gundersen DE, et al. Phytoplasmas
pattern comparison and similarity coefficient associated with cherry lethal yellows and jujube
calculation for rapid delineation of new and distinct witches’ broom in China represent a new
phytoplasma 16S rDNA subgroup lineages[J]. Candidatus subspecies level taxon[J]. IOM Letters,
International Journal of Systematic Bacteriology, 1996, 4: 218.

HRY Y R HRY Y AR Ry HRY Y Y HRY Y HRY Y HRY Y R oY) Y HRY Y AR oY R oY) Ry HRY Y Y oY) Y oY Y AR Y Y oY Y ARY Ry Y oY) Y oY) Y HRY Y Y oY) Y oY Ry Y Y RY Y Y )

Rt HERTE
AR PR ANAE A= B E I AR IRFEER

TR BB E, R E MR EI RO T P E— A B R B R [ A AR R AR O
T BN Z M B H o %8 L AR Y B HOR S R U e e O IT R, — 57T Ry i B A M~ ki
FOTR PR FIR TG, RN GEEY SRR RH— B SC 5 A SCl nT IFE R A 3, A~ I
FRSCOURAAISE . 20 S el .

A H I SCREA T HABSC IR TR, RrEARFEE] . ZORIEE R A #8245 RN A2
BAHE . HYH, ARZIZHRUA RO SR, MRS K, R TR R A 2, BETER
AR R AEAS RIHERY . ATRLS RATTHE A B ERE AT, 72N A IER L 2A BE] RS SRR, 3 3
R BRI RO TEE W . BUMAHC BRI G R, TR I N SNE BORHS SR AN H B
SRFRH e b, AAXEARBIIE R S H R E D), (kAR e R, 2 AR
Hita LR B AA . B AURAAE H 59 H B9

[, 24 T g A A )~ U e TAEE R — D B S S 2RSSR &, AR H IS TPRE T2 R
AR, WA E MR RS, A TR AR R BRERR R AR R A4
A BLA B A2 AT IR R, WEAAEAUOE | BeAtse . 5| Bt e T Bralii N e AR g
S S N TR S NI D0 K04 Wica 7o O Pt v 2 U1 D 5 W L R ) A X [ 7 e e T N e i L oo U S = M
HERCCEFIAA RS2 1 8 &

WA | WS AR H 252 5 5L

http://journals.im.ac.cn/wswxtbcn



