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TR R R R AR S R A A AR
— RN AT 0 B 1 B A Y IR R A R T
FIRETE A, 75 26 TR B B i 07 8 P, 0 2o i
W i g | ROEUSE R R B G . MRS 16S TRNA
B DR FAZ AR ZE TR (rp ) e 90 93 A 235 2R 0 3 [0
B M AL ( chinaberry witches’-broom, CWB ) 4 Ji 14 %]
53 F 16Stl 4] (Aster yellows groups, 2 4§ 5 fL 24 ) B
EZE T SR AR EE R Ak DA R D A U R T
16SrlIl 44 B W.4H ( X-disease group, X fi4H ) , 55 4h ik
KB 16SKXTIT 24 C 20 A 504 £R 3 o B DL K
16SIXII 41 B .C WALMIR G RBEHE ",

JoAE 2 200 T G €0 5 A0 ) 35 4L W 5, BORLAE
RE % % 3l (4 52 1 5 ) 12 A A5 T 20 1R LA AR ) A
H 1O R £ R ) R DR A S T R O A T L
(B3 0 2 32 T I AR A AR RS, g5 Ol L R 2
JBTREL G A T A= A0 M R BT TR 40 9 I R ) JBORE
S 115 5 95 JE B0 P K B BT A R B ) A% B AR DG 1Y
SR R B i i 2 il DY G RS B R
IR 58 (4 78 Ak, TR L 2 8 4K DNA i 2 16 B8 Oy i
U HAT, EA 24 AR SR BB BEI O &
2, KA AR E D BULA LR R . X 28 5T
B BRI rep L dnaG ssb 25 7 BRLR) A IR E W,
cop ¥l 2 JTURL 14 4% D1E, 78 3 S A J5 A4 oy O 1) 45
USR] RESZ A AR RO BOR B DT BR T ORIk
F1R) S T A7 G I R R A L i A TR s ) 1 8 O )
A B AR PR 2> WA A L, B AT AT B TE R I AR RN
P 0 AR R A R B AL i T R M
124 KT CWB A A BB i BIF 58 AT 25

AHFFEIE 1 A B AR o AR 5 A A — A
SEREJTURL pCWBFq ¥ 41 3 X H g 2 45 (1 4544 5 D) g
HEAT T T 6 2ok A AE o g ik 1 Al U AR S A o B
KLAAEAE o WS A HE — 2 B A 0k 55 A8 AR 03 25
G A JBOREHE PR 1Y) 45 44 R0 D e AR R A DR G D
Y58 LA R R BT AR SR A SO B 285 T LA

1 AR

L1 ##
L1 BEiCAPRE o BN i 8RR B A A T

AR, 4 54> 9k : CWBFq #1 CWBFz; 33 i M\ A
IR B BH AR R L A6 728 1 B R R R b
kR AEARL R AR LIRS L, 5505k
PaWBNy .PeVHn 1 JWBB;j'""' ; 3 25 4 5% MDPy #4
BER VAT R I BH T AR O B CLY X b1 BL R
HIYVE & g5 B 5 244 H B0 R AR BiWBNce
HRLR AR E
1.1.2 F 20 : 2xTag MIX  DNA EE i ] 4 2L 51
& AP E N 41 DNA $2 HURK ) & . DNA Marker (K
R ] ) s PMDI8-T 84K (RIEF AW ) 5 Hi & F A id
K M 4k ) & DIG High Primer Labeling and
Detection Starter Kit I( Roche) ;4L =415 0 B =20
ali
1.2 % DNA ByiEE

2 B K AR A A 9 3 9 4 DNA 2 B0R 7) & il
B - ( DP305-02) ,
1.3 JRALY A0 FF 5 E

MR C & 3R 14 ¥ 2408 A0 AR JE R i KL EcOYNIM
(AB097150) . i1 i M\ ¢ 48 J& & Jit k7 pPaWBNy-1
(EF426472) | %2 4§ & fb #8 5 1& it K pAYWB-IV
( CPO00065 ) i) J3 51 [m] 5 P4 L X 245 S 3 11 W Xt 51 4
pCWBFqF1Fwd/pCWBFqF1Rev I pCWBFqF2Fwd/
pCWBFqF2Rev (% 1), LI CWBFq 2 4& 1 75 Bt &
DNA R #itr i 17 PCR &3 , 3815 7 CWBFq kL 5
B pCWBFq F1 1 pCWBFq F2, 4k J5 #R #i5 pCWBFq
F1 fl pCWBFq F2 K Bt i /¥ %1 & it 51 9 Xf
pCWBFqF3Fwd/pCWBFqF3Rev il pCWBFqF4Fwd/
pCWBFqF4Rev, 53 5| 4 1% 2] CWBFq Jit kL 1) 75 4b 1
A KBt pCWBFq F3 fl pPCWBFq F4,

25 pl JZ W & % : 2xTaq MIX 12.5 L, DNA
1 pL, 10 mmol/L iF JZ 4] 5| ¥ % 0.5 pL, ddH,0
1 pLo P HEEAF 9 :94°C A5 M 4 min;94°C A8 30 s,
IR JCORAE A 25 1 DL 1, 3 35 AR IR s e Ji 72°C Sk
ff 10 min, PCR =% b 5t A2 R ILH A w7 .
1.4 F3Itb3d N E A 45

J7 5 BC A ] DNAMANG. 0 43 By B4 5 )7 471 [
Y5 PE FE %5 43 BT SR il BLAST ( Basic Local Alignment
Search Tools) T.H (hitp://www. ncbi. nlm. nih. gov/
balst/) 5 A 2 HE T SR FH AR i 35t 4% %2 65 1) NCBI ORF
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x1 FHARETABSY

Table 1  Primers used in this study
Name Prime sequence(5'—3') Product Product size/bp Annealing Extension
SR IO o me mewe | e
g OIS s meme o
WovbERe Tcercemoatcoereg POV R 1239 4T 30 e 90
KON CTIATOACCGTIATCCTOAG  pownry M ST 30 s T 80

F 4k %% (http://www. ncbi. nlm. nih. gov/gorf/gorf.
html) ; 57 51 Z2 50 e X% ] DNAMAN ; 8 A6 B 73 A R
i MEGA4.1 ( Molecular
Analysis, version 4. 1) ; £ [ 2 58 ¥ U oG 14 http://
www. Cbs. dtu. dk/service SignalP V3.0 il N ¥4
TofF 7 ks TargetP V1.01 FUM 25 11 fi ik H 4 3
TMHMM V2.0 i Jil # B X ; http://mendel. imp.
univie. ac. at #£fi£[%) Big. PI Predictor il GPIL. 4 &
A7 i s B85 5 X 0 ] TMHMM . server v. 2.0 2 ¥
http : //www. cbs. dtu. dk/services/ TMHMM/ ; \IV. 41 ity
EPLTI A TargetP 2 7 http://www. cbs. dtu. dk/

Evolutionary  Genetics

services/targetP
1.5 Southern blot #& il

TS BN & U B LR, B R
CWBFq BTRL P51 I 5 45 2, 7 52 1 AF OC 28 1 3 N
i34 pCWBFqrepFwd/pCWBFqrepRev il £ 4
SV DIG FRic 19 DNA #8505 HT 1% B s b &E I

M 1 2 3 M 1 2 3

bp bp bp

B

VK>S UKL DNA AR 3 wg & DNA DR BER
f) DNA % %% 21| Je Je Bt I, % B ke 2L 12 - 16 h; 7
120°C )% 46 vh B8 15 30 min; ¥ JE & T 428 v,
JA 5 mL 50°C i #4 i) 11 24 28 Wi DIG Easy Hyb,50°C
T2 22 3 hy LS L AR VAR B i DNA 845 A %
S50°C I 5 mL DIG Easy Hyb #{H ,50°C 2 521
5 TE 68°C 4232 1] 2 x SSC A1 0.5 x SSC ¥4 WK Bk
2 YR, 4R 15 ming A 10 mL B 3 ,37°C IR &
1 h; it A Anti-DIG-AP (1: 5000 Ji &f 41 % i B ) ,
37TCHRE 1 hy HpPeZz s v vk 3 UK, BK 15 min;
FILA BCIP/NBT %5 U, 0 b €5 23 Wi 1) %4 3 305
AR e 2k B, TS B IR ER

2 ERFpA

2.1 Rt B PCR ¥ 15
AR F Al A 3 T 800 i RS DNA fSREs

M 1 2 M 1 2 3

bp

2000—
1200—
800—

C

1 Ji#i pPCBWBFq & /B H) PCR B4 R
Fig.1 PCR amplification of fragments from the plasmid pCBWBFq. A. M. marker I, lanel: pCWBFq F1 fragment,

lane2 ; Healthy control, lane3: none template control; B. M: marker Ill , lanel : pCWBFq F2 fragment, lane2. Healthy

control, lane3: none template control ; C. M: marker Il , lanel : pCWBFq F3 fragment, lane2: Healthy control, lane3 .

none template control; D. M: marker Il , lanel: pCWBFq F4 fragment, lane2: Healthy control, lane3: none template

control; E. M. marker Il , lanel ; pCWBFq repA fragment, lane2 . Healthy control, lane3: none template control.
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5| ¥ pCWBFqF1Fwd/pCWBFqF1Rev, pCWBFqF2-
Fwd/pCWBFqF2Rev , pPCWBFqF3Fwd/pCWBFqF3Rev |
pCWBFqF4Fwd/pCWBFqF4Rev #1 pCWBFqrepFwd/
pCWBFqrepRev 73l 15 2] < & Jy 1706 bp K Jr Bt
pCWBFq F1.2403bp 1 i Bt pCWBFq F2 (1539bp iy
A Bt pCWBFq F3,1235bp ) i Bt pCWBFq F4 #i
814 bpf K Bt pCWBFq repA (& 1), fd ¢ 4 4 A
DNA v 2 8 A7 7 38 2 5f = 4 7 Beo 51 b
pCWBFqF1Fwd/pCWBFqF1Rev 3" 1 PeVHn {3 44 ¥
K F AL B DNA 3145 K B 1588bp Y /i Bt pPeVHn
F1,
2.2 #ER{kE# pCWBFq #1 pPeVHn 8 /7 51 53 it
] i DNAMAN # 4 %+ K Bt pCWBFq FI,
pCWBFq F2 . pCWBFq F3 #1 pCWBFq F4 it 17 $f #
W, 13 B K 4446bp 19 3R R R, iy 44 A
pCWBFq GenBank J¥ 315 . JF827298 (K 2), &
5142 5701 BB pCWBFq 9 A +T 3 5El 73. 5% |
SAE AL @K DNA & AT & BERRIE— 2. I bs
e 1L % ) NCBI ORF F 348 90l pCWBFq A7
6 A = MR T 10 A E SR By AT B2 AE , H AR AE )
ZBEMITRl— 7 18] o #F ORF1 B9 2R — %4 IR i Air
EEN 1, HA ORFL g it &2 il # 5 4 1 (replication
associated protein, RepA) ,ORF6 4t Bo 55 25 & H
(single-stranded DNA binding protein, SSB) . &
KA AL 2% A2 48 AR BB pPeVHR (LI %E T3 70 7

pCWBFqF2Fwd

pCWBFqF3Rev>"
> pCWBFqF3Fwd

pCWBFqE4Rev
pCWBFq
4446 bp

pCWBFqF1Fwd |
pCWBFqF2Rev

B2 &4 pCBWBFq REE
Fig.2 Map of the plasmid pCBWBFq.

G 4145 3 > ORFs,
ORF3 ,ORF4 #il ORF5
2.3 RUFIENEREARRELR

X 2 E 1 25 SRR BRI DNA Y 371 i 47
AR EE XS, £5 R R W, pCWBFq Hl pPaWBNy-1 Y
) PP i 5, AR 71.02% o %o KL 4 1 1Y B
FIEAT [P L XS, 6 AN H 5 ok 1A (6] A A 5T
KL B A AR VAR L R B m R EvE (R 2) o H
RepA #1115 H Al Al 54K Bk RepA 2 1A [R] 514
1£9.6% —85.6% 2 Ia], Fl pPaWBNy-2 [ it &% 5 ,
K 85.6% , H: ¥k 4 pAYWB-TI 83.9% , pPASbl1
77.7% , pAYWB-I 72.5% , pPAPh2 69.7%,
pPaWBNy-1 67.3% , fe A% (1) [6] P ALK 9. 6% -
10. 7% ( pTBBcap/pTBBperi/pCPa) . A [a] 4 JE 14 (1)
SSB # [ i 2 FE R )7 41 [A) I3 M s , 7E 74. 0% -
89. 4% Z [a]; i H 5 H fih 2 % )3 51 4 [, pPCWBFq
SSB f7 7E W] b 9 % e R 78 5 67 s L A& 18 - 19 fif
(KS) .38 i (H) .42 - 43 {ii (VN) \52 - 53 {ii (GL)
194 £ (K) (KW ) ., pCWBFq P2 Fl EcCOYW P7 ffy
Al IR f g , 3k 98. 0% 545 pCWBFq P2 [a] P51 45
(4 28 1 5T A R 2 p AR A £ 5T A DNA G B 11
W AYWB 404 J2 iy #2245 5 b D\ KA 54K % 68 T
DNA % 15 ), #1 pCWBFq P2 [a] J5 7k 1 1% 91.9% .
5 pCWBFq P3 [A] Ji ¥ &% & 1 & pOYNIM P2
58.7% , 5 A%} pPAPh2 P2 45.6% ; pCWBFq P3 5
pPeVHn Pl pPaWBNy-1 P3 FiI pPaWBNy-2 P2 ¥ [d]
VEPE 450k 50. 4% 58. 4% F155. 2% , 3t A7 108 —
112 fik R 4 DEIER, &% QPV 3 M IRSF & IR,
pCWBFq P4 5 ECOY-M P3 (4 [7 J§ ¥ & &5 4
49.4% , 5 pPaWBNy-1 2 33.7% , 5 pPaWBNy-2 &
%R 32. 4% 5 5 H il AF D A AR LE Otk 2 11 AE 90 - 98
L2t 9 A H R 1 4% A ¥ 51 (PKEDKKEET) . 7
i R A AR JBTORL 1 6 A 2 i 2 HP, pCWBFq
PS5 25 0 PR SF MR/ TR R PE B Ay 47.2%
( pPaWBNy-1 P5), pPaWBNy-2 P5 1k =2 47% , 5
pPeVHnF1 P3 A% 37. 6%
2.4 HEREBRK pCWBFq %81 & A R4 1E
2.4.1  JEURL G B A SR R DX SO < 8 SR hitp://
www. cbs. diu. dk/services/ TMHMM/ , % 8 [ i 15 i

53 XS T pCWBFq
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&2 it pCWBFq HEHERR
Table 2 Predicted proteins from ORFs in pCWBFq

Predicted ORF Position Number of AA Homologous proteins Matched plasmid proteins Maxium similarity
ORF1(pCWBFq RepA) 1 -1104 367 ABRO08382 pPaWBNy-2 RepA 85.6
ORF2(pCWBFq P2) 1731 -2177 148 BAH22128 EcOYW P7 98.0
ORF3 (pCWBFq P3) 2248 -2915 155 BAH22377 pOYNIM P2 58.7
ORF4 (pCWBFq P4) 2919 -3494 191 AB076263 ECOY-M P3 49. 4
ORF5(pCWBFq P5) 3497 - 4066 189 ABRO08380 pPaWBNy-1 P5 47.2
ORF6 (pCWBFq SSB) 4085 -4399 104 ABRO08386 pPaWBNY-2 SSB 89.4

XA i, pCWBFq i 519 6 & H PR T
RepA il SSB Z Ah , Hiqx 4 /N3 0 & 4 5 B 45 44 1) 2R
M. pCBWFq P2 &A1Y 3 4~ i /K #5 B X 5l 43 1) 78
ZJKHE M N S AA7-29, P &6 AA82-104 F1 C i
AA117-139,pCWBFq P3 78 Z K86+ & A 2 A E5 1K
X AA19-41 fl AA51-73,pCWBFq P4 7£ N 35—/
s REX AA12-34,pCWBFq P5 £ N 86 Ml C S 4445 —
A BEREIX AAL10-32 F1 AA165-187,

2.4.2  JFOR 4w A% A R O 40 M A T . R SR
http : //www. cbs. dtu. dk/services/TargetP/, Tl Jll| &
FIST Y I 20 % 2. pCWBFq 4 15 1 2 F B4 A
T MK E AL E S BR)F 51 RepA Fil SSB 2K 1

AIBES S T4 A B T A WA R AR, N 7E 4N i
JE b B3 0 ) 40 M A, T pCWBFq P3 {5 5 ik & i
F S REES , BT LA AR 0 AT BE Oy 4 M S AR 1 Bl A
W .
2.5 [RHIDNA £F5MBEERNRGHENL S
BT R DNA 275 R G L BM (K 3),
Br EcOYW1 ( B A= R ¥ 20 o b A 4K 3 68 )5 4
DNA) fiif 25 16Sr-1 21 5 35 L) 4, pCWBFq 5 H & 168
el 200 iR 3R Sy — A K 4 3, 45 3R 5 AR AR 168
rDNA JEHI R ) R G0 R B WA — B (Kmg ) o 5
TEM K- | AR 45 168 rDNA JF 4 2 4 CWB X1
16Srl 21 B .20 , B 57 okL 1) i Ak 3 & T B A D 3

A F A LR E LA S K B IR 4 A AE A HZa), HE T D WK PaWB, JF—2 43 51%F 6
B 40 i i N, pCWBFq P2, pCWBFq P4 i A~ ORF By A% IR S 4 i 2 11 24 B R )7 9 A7 & 42
pCWBFq P5 A7 1R 5 0 15 5 K 2 4 15 %, BN it At A o3BT, 25 R repA W R G AL BT g R 5 31T
99 POWY(AB056859) ~
o5 [ 1 pJHW(ABOG4396)
POWM(AB479514)
— 19 L POWNIM(AB479515) L 16Sr1-B
' EcOWY2(AB076262)
489'; EcOYM(AB076263)
961 EcOYNIM(AB097150) i
pCWBEFq
. pPaWBNy-1(EF426472)
30|~ 68— pPaWBNy-2(EF426473) 168D
85— pAY WB-IV(CP000065) 7
pAYWB- I (CP000063) i
pAY WB-ITI(CP000064) LoSrlA
60 pAYWB- I (CP000062) ]
12 pPASb11(DQ318777) _
pPAPh2(DQ318776) L 168X
pCPa(DQ119295)
pBLY VA-1(AY423627)
55 pBLTVA-2(AY423628) | 16SVVI
EcOYW1(AB479513) I 16511-B
| PPSE(NC_002100) T 16SrXI

TBBperi(DQ119297)

99 P
47

pPNWB(AY270152) 1681l

41=pTBBcap(DQ119296)

B3 EFRAESKEFEIHBENRSEHNLR (MEGA4.1)

Fig.3 Phylogenetic tree for phytoplasmal plasmids based on the full-length sequences of all

given plasmids constructed with MEGA4. 1 using the Minimum Evolution method.
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16SrDNA J7 51 F1 5Tk DNA 2 5 51 1Y 5 4t i 4k 70 Ay
SERA—F WS RRIR 4 b X 43 LA 1Y 16S 4. 1 BN i (TSR TR - S R T 95 | DY bl
ORF2-ORF6 (1 & 48 i £k 43 Hr 45 2R 5 16StDNA J¥ %) SIRTEE R — B (R 4)
go—POYNIM P2(BAH22377)
pOYM P2(BAH22372)

44 EcOYM P2(BAH22133)
EcOYW P4(BAH22129)
88 73 pOYW P2 (BAH20796)

Er— EcCAYWB P2
91 pPeVHn Pl
PPAPG1 P2(ADA63493)
78 pCWBFq P3
a4 { pPaWBNy-1 P3(ABR08378)

93 pPaWBNy-2 P2(ABR08383)

—— pAYWB-I P2(ABC65790)

99| [ PAYWB-II P2(ABC65795)
71L PAYWB-IV P2(ABC65806)

EcOYW1 P3(BAH22367)
N AYWB P405(ABC65522)
) —————————pCPa P2(ABA02281)
100 _|——pPAPh2 P2(ABD04141)
49 pPASb11 P2(ABD04145)

(4 R GE AL o B 45 2R AR W) 45, Ho P 2 T ORF3 1Y

| | 80

57

4 E-TF pCWBFq ORF3 f1H i REBIUUF FHERN RS H UK (MEGA4L. 1)
Fig.4 Phylogenetic tree for pPCWBFq ORF3 and homologous sequences of other phytoplasmal plasmids

constructed with MEGA4. 1 using the Minimum Evolution method.

2.6 Southern blot #; i & fir

JH pCWBFq repA J [K] J¥ 51) Sy 455 M il 4 19 £ 1
BEFT Southern blot 5 M A 55 75 %8 Az 16Sr]l 2H F1 16SrV
AR JEUA JRORE, £F CWBFq i UM bk & b 2 R 5
R3E HIRNARF R 6 25707, ik 1 vy B A A 5 A
Jki pCWBFq B A7 175, 3 4 0 BR I %E /9 1l 4446 bp
FORLAh B A B 1 =2 A R/NA TR B Bk AR 78 T
CWBFq fgJ5 & . 7ERTF 19 DNA $2 U F N, 78
CWBFq -t {4 160 2] 4 % BOkLar (110 ) |, Heil 5 5
KL WO AR A IR A ¢ . 7k CWBFz Bk & Y
R B 45 5 55 09 4 S50 o A IR I 21 1) A 380 1 A
S AR 55 SRR, I X AR AR R A AR
WHEARA K

FHZARET N PaWBNy rp i il 2] 4 2% e 5277, X
A Lin A PaWBNy %5 Hi 2 A Bk A9 AF 58 25 R AH —
(""" PeVHn il MDPy 153 56 0 B 8 1 3 &40,
A1 7] UL, PaWBNy , PeVHn, MDPy 1 CWBFz H #§
FF1E S CWBFq RepA JE A 7 51 AL & (19 1H /AN
(] £ Jo L, PRI Ot T L O 4R G ) 8 g 16ShT 21

AR B JBORL R /N AR H 5 T 16SeV 2 i JWBBj
CLYXc 1 BiWBNe H ¥y ok A 22 52 {5 5 i 3L, & W
JWBBj, CLYXc FI BiWBNe ™R & A0 oL A4 5 k7 5%
JWBBj.CLYXc F1 BiWBNc ™1 () Jii KL repA JF %1 5
pCWBFq repA JEH 7 HI AL RAR (B 5) .

1 23 4 56 7 8 910 11 12 13 14 15

i
'l A B
)

B 5 pCWBFq repA IRt F1RE & JE R HAL A DNA Z
THER
Fig.5 Southern blot analysis of plasmids from different phytoplasmas
with the pCWBFq repA probe. 1: CWBFq; 2: CWBFz 3: healthy
chinaberry; 4;PaWBNy; 5:healthy paulownia; 6:PeVHn; 7:healthy
periwinkle; 8: MDPy 9 healthy mulberry; 10; JWBBj; 11: healthy
jujube; 12: CLYXc; 13 healthy cherry; 14. BiWBNc; 15: healthy

Bischofia polycarpa.
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— MR REGIAEZ IR,
3 it 6 B 0 B AR R T (A 13 A OB &5 A ssb

ARG T ORI T 3R AR A ) —
Ak pCWBFq B 58 % DNA T3 41, A= W45 B 27
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Complete sequence of a full-length DNA and molecular
characterization of one plasmid from chinaberry ( Melia
azedarach 7)) witches’-broom phytoplasma

1 o1 | . 1 . 2 . 2
Chuansheng Song , Caili Lin', Guozhong Tian *, Wenjun Zhao", Shuifang Zhu",
. . 2 . 1 . 1 . . 1
Haiqing Mou”, Jiaxu Hu , Xizhuo Wang , Minwei Guo
'Research Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry/The Key Laboratory of

Forest Protection, State Forestry Administration, Beijing 100091, China

*Institute of Animal and Plant Quarantine, Chinese Academy of Inspection and Quarantine, Beijing 100029, China

Abstract: [ Objective ] To clone plasmid from chinaberry witches’-broom phytoplasma and analyse its molecular
characterization. [ Methods ] Fragments of one plasmid ( pCWBFq) in chinaberry witches’-broom phytoplasma-Fuqing
strain ( CWBFq) were amplified with primer pairs which were designed according to plasmid sequences published on
NCBI. Transmembrane domain and subcellular localization predictions of proteins encoded by the plasmid pCWBFq as well
as phylogenetic analysis among the plasmid sequences were completed by using bioinformatic softwares. Southern blot
analysis was performed to detect the plasmids existed in CWBFq and several other phytoplasmas with the pCWBFq repA
probe. [ Results] One complete plasmid was sequenced from CWBFq. pCWBFq comprised 4446 bp and had a nucleotide
content of 73.5% A + T and encoded six proteins. Protein P2, P3, P4 and P5 of pCWBFq contained 3, 2, 1 and 2
tranmembrane domains respectively, and their predicted signal peptide values were 0.989, 0.505, 0.918 and 0.914
respectively. Homologous comparison showed that RepA homology between pCWBFq and other phytoplasmas was between
9.6% -85.6% , however, the homology of different SSB proteins was between 74.0% - 89.4% . Southern blotting with
pCWBFq repA probe confirmed the existence of the plasmids in CWBFq. In addition, The hybridizations occurred with
paulownia witches’-broom phytoplasma-Nanyang strain ( PAWBNy ) , periwinkle virescence phytoplasma-Hainan stanin
(PeVHn) , chinaberry witches’-broom phytoplasma-Fuzhou strain ( CWBFz) and mulberry dwarf phytoplasma -Puyang
strain (MDPy) , whereas, no hybridizarions occurred with jujube witches’-broom phytoplasma-Beijing strain ( JWBBj) ,
cherry lethal yellows phytoplasma-Xichang strain ( CLYXc) and Bischofia polycarpa witches’-broom phytoplasma-Nanchang
strain (BiWBNc). [ Conclusion] The plasmid encoded a replication associated protein ( RepA) and a single-stranded
DNA binding protein (SSB), which were for the replication of plasmid. Four putative proteins encoded by the plasmid
were predicted to contain one or more hydrophobic transmembrane domains, respectively, and presumably to be localized
to the membrane. The alignment and homology analysis as well as phylogenetic analysis to the DNA and encoded protein
amino acid sequences of the whole plasmids and single ORFs on the known phytoplasmal plasmids showed that the different
homologous sequences have distinct variation, among which the repA gene with the largest diversity appeared in all the
known plasmids while ssb with less variation were only found in 16Srl plasmids. CWBFq, PaWBNy, PeVHn, CWBFz and
MDPy possessed distinct plasmids in terms of number and size, whereas there was no plasmid detected in JWBBj, CLYX¢c
and BiWBNc, perhaps as a result of low homology among repA genes in plasmids of JWBBj, CLYXc¢ and BiWBNec.

Keywords: chinaberry witches’-broom phytoplasma, plasmid, sequence analysis, phylogenesis, Southern blot
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