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INEEFEEREEADNA KL S
R ZFH X%

(P XA g AR o IR R S s ROV AR P L 8 b = AR A AR 2r G B
HR SRR PUALRMBHEOR Y MR eBe  BRIY & 712100)

W E: [8B®] 55 £E4AWBD)MEKEEK DNA, HiE5 WBD /R k% &4k
sBeik g, [FE] RA £ B A Bkt @IR(PFGE) 7 ik g & 44k WBD # Rk 4 &
4k DNA, i it PCR #= Southern blot # 474 M Ea3E, B 3% 62 % PCR 7 ik 2t 4 & shib
MR BATE AW, [ER] AP kBT BI—F K124 650 kb 4944, 4 PCR
¥ A= Southern blot 547 & #iZ &4 4 WBD A5 /R K4 4 &4k DNA. 528 % 6% % PCR
o gs R R AR LR B S5 BRF bR eE A6 ik T AE WBD AR AR B 28 69 AR 2t 3%
N ARG 436.5 12, [48] KA £k B8 5 bt wikik 4567 AR 2 A WBD K
AL B 5| shth WBD HLRAR$ &8 DNA, WBD #R 4k % &4k DNA X% 4 650 kb,

KR A B (WBD)RAK, & EIR DNA, 5Bk, £ 5.8, FioFdik

Isolation of chromosome DNA of wheat blue
dwarf phytoplasma

CHEN Wang LIYan WU Yun-Feng

(State Key Laboratory of Crop Stress Biology for Arid Areas/Key Laboratory of Crop Pest
Integrated Pest Management on Crop in Northwestern Loess Plateau, Ministry of Agriculture,
College of Plant Protection, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: [Objective] Isolating chromosome DNA of wheat blue dwarf (WBD) phytoplasma
and establishing an effective protocol of purification for chromosome DNA. [Methods] Dif-
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ferential centrifugation and plus-filed gel electrophoresis (PFGE) were used to purify the
chromosome DNA of WBD phytoplasma. The band observed in PFGE was confirmed by PCR
and Southern blot. The effect of each step was detected by real-time quantitative PCR analysis.
[Results] Using differential centrifugation and PFGE, a band about 650 kb was observed,
which was confirmed as the chromosome DNA of WBD phytoplasma by Southern blot hy-
bridization and PCR. Meanwhile, real-time PCR analysis showed that the relative copies of
WBD phytoplasma chromosome DNA derived from differential centrifugation and PFGE was
436.5 times than that in the total DNA of infected periwinkle. [Conclusion] The size of WBD
phytoplasma chromosome DNA is about 650 kb, purified WBD phytoplasma chromosome
DNA can be obtained effectively using differential centrifugation and PFGE.
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tion, Differential centrifugation, Plus-filed gel electrophoresis

i J5UA& (Phytoplasma, Candidates phytoplasma)
R E NS IR E . JREEgt, i
Bt 1B A AR A 2 300 AN, Hirh ZF
MR 2B EY 22 T E R e EFY, R,
WEARIE T 40 AR E A A,

JNFZ W9 (Wheat blue dwarf, WBD)J&3 [
AR Y/ N R AR R, AN R WLARIED,
7 FH ] R A A 25 V0 - i (Psammotettix striatus L.)
FEAMEALRE, faF/NE, glE™EBKA ., A5
BOLTIFRE TR . ek . & 0 Lk
SRR SE, ol T WBD A5 16S rRNA &
WA ZE 1 (Ribosomal protein, rp)3EAl, JF&ET
16S rRNA. rp JEH [ RS K F 431 H1 16S rRNA
R 7 31 Z2 254 (RFLP) 1 73 A1 45 SR /N 42 1 %
HUEARIIA T 16Sr1-C W21, FHRT% WBD #iJ5
TR L PR L 2540 1 AN, T EE T2 T X/ INAZ
BRSO TE | A LR DL 59 F B R S5t
5o ALK FABIRHL MR, o34l
167 5% WBD M AL iA DNA, FfEsr
T =B RGHE FEARG ER SlAb 5 5 E T 2k,
Ry 7INFE W I S AR I PR A BN E B T R AF
il

1 MRENE
11 mEREEFEMH

WBD  AF I 45 S i AR DR AEFE B HLIR 25 1/
7% (Triticum aestivum Linn.)4h1 I o il i 2y
(Psammotettix striatus L.)fE3E%| 575 F K E;
[Catharanthus roseus (Linn.) G. Don] I, j#id %4%
R TIBR AR I B . SREE(EAV RS St i
AR e A ZH 2R, SRR I AR L £ /K DNA,
1.2 WBD F R DNA BY2EL

WBD # JF AR IO AN i 2 g LA,
TEW A h PR, BT 20 mL 22 b ik
(0.1 mol/L Na;HPO,, 10%ji 4 W/V, 50 mmol/L $T
WRIMAR, 2% PVP-10, 0.15% BSA, pH 7.6)71, TR%)
J5 % 3 EYALuE, UEMAE 4 °C. 1 500%g Bl
10 min, B 3%, 18 000xg &.L> 25 min, JIIETEE
EWi(20 mmol/L Tris-HCI, 10% FE#%, pH 8.0y
HEJE, BEE LIRWKE.S, BUEH 20 pL
R A, SRR 2% I8 & 50 b
(Sigma, SEE )AL, AL 1 e 22 2% il
(0.5 mol/L EDTA, 1% ke L/l lz4h, 1.0 g/L
HHE K, pH 8.0)H1, 50 °C 2 3d, TR T H—
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KRR, BUBcER, F TE S/ (10 mmol/L
Tris-HCI, 1 mmol/L EDTA )iyt 3 ¥k, &Kk
20 min, fEFREXT RS A A AR R AR (Paulownia
witches’-broom, PaWB) FH Xt FE R AL BR 5 2 [R] I
1.3 WBD #fa{k DNA B4k 5[4

% K o Uk (PFGE) 44k WBD 4t {8, {4
DNA, B HbR & . ML\ AR K LT
JEPeAE 0.5xTBE Hr~F-f 2 h, #E47 bk e ik
(PFGE)/ T, HLUKZcHM: 24 h 40-90s.6 Viem,
14 °C., kihe ik EEIEAE EB IR P YL(5 0.5 h, 7§
PRI 2 h, SRR AR o BER i B A e £,
& DNA WIS (43T 5ikE ) BHr4sH se
LR K BRI 4448 i 0.5xTBE #Y
#EHTAeR, 7E 0.5xTBE . 12.5°C, 30-30 5. 6 V/cm
P T HLVK 4 h, JREFGETASHETK 1 min, B
BRI
1.4 WBD #:f{k DNA B PCR # Southern
blot #:

% FI PCR #1 Southern blot 2422 5 jiF A AR e
fafk DNA 5547, PCR Kl WBD A8 JE (A& SE A
53002 16S rDNA. BBHAE I (rp) . ZE(H A+
(Tuf), PCR #li5 [tk P1: AAGAGTTTG

ATCCTGGCTCAGGATT/P7: CGTCCTTCATCG
GCTCTT, rpFl: GGACATAAGTTAGGTGAATTT/
rpR1: ACGATATTTAGTTCTTTTTGG,; fTufu: CC
TGAAGAAAGAGAACGTGG/rTufu: CGGAAAT

AGAATTGAGGACG, Southern blot :iFZ 8%
PG Hh &7 = 4 B A 12 ARSI 3751 & (Roche, &)
UL AT o 2R SCIRET R/ N2 W e i A
) 16S rDNA JBt. Wk Tk BERFE 20xSSC
(3.0 mol/L NacCl, 0.3 mol/L ##&Elz 4, pH 7.0)H >k
FHEME L AZIR L3 Je Je 1. 80 °C 4t 2 h,
A% [ FE S L HE T2 1 65 °C T4 28 1 h,
H A WBD ## J54A 16S rDNA #54%F, 65 °C 4585t
W VRIS T 37 °C RGN, F % i
5T, BRI R R
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1.5 SRR EE PCR N itERIRA LR

Ay SILAR IR R S DNA | 253 B0 5 B
W FPEBE ISR B, SR 2704 KA R A
f) 16S rDNA FUHYI )z 23 K 7 HE A #T,
T P SRR Al AR R o DA/ W R A R AR 11
16S rDNA JFHIMIR, BiTsLmi2etE & PCR
514, 16S 54¥%tk RT16s1162: 5-GCTTGCGT

ACATTAGTTAG-3'; RT165999: 5-GCTCGGTCA
GAGTTTCCT-3' ., #Hi¥iz K I N & & 5| #y %t
UBQ-1252F: 5-GCTGCTCTGGTGATTGATGG
T-3'; UBQ-1392R: 5-CCAAAAGGAACCCGAAA
ACA-3',, SERF5E)E PCR W 4542 95 °C 3 min;
95 °C 15 s, 60 °C 1 min, 3 40 MG, [ hi4h
Ja i TRt & pr, X 3 K.

2 HZRHRH

2.1 ¥%®IE WBD HERRREMEE

F 2 7b i (Psammotettix striatus L.)¥ WBD
MR ARALAE 2 2 77 R K AL, 40 d JFKABFLR
BB AL, AESAE | AR SRREAR, [RIE 2R
WRZEM K o fRIAE TR B, SR K FEAACITA K,
et f, sk . mfk, R, A
H, HEEk(E 1),
2.2 tEFEHIERKEEERDNA L E

2 g WrEtER A 2R}, G2l E g3
20 pL R, M TAEARF 29106 s iR b
t, 24 3 d E IR, EEIPIR, kb ik
Ja, BRI AT IE P BT — 2B I AR
A XS B TC L 457, 1 e L 2T /N2 W i
JRARFE R4 DNA, i 5 A4 Ak PFG
marker JEAT LI &K B WBD 3 K 4 K/ H
650 kb (1 2).
2.3 WBD Rk Kk DNA B PCR #

Pk 650 kb %7 DNA HLYER AR, H PCR
K5 16S rRNA JE | AZME RS 1 (rp) &1 | B4



WRIESE: /N i SR A LA e (/A DNA /973 15

709

El1 KEEH WBD BREFHERFIALRREFTHL
Fig. 1 Symptom and pathological change of
WBD-infected periwinkle

TE: A B WBD KB, B: ZEIERRIE, C: JESL;
D: {EZBn E: LAY, B (@FRAESAD.

Note: A: Infected plant; B: Axillary buds of the stem; C: Vires-

cence of petal; D: Phyllody of floral organ; E: Longitudinal
section of flower; F: Longitudinal section of healthy flower.

kb M 1 2 1

2 3 4

1 900+1 640
1 120+1 100

945
915

2 WBD F{k DNA Bkif e ik

Fig.2 PFGE of WBD chromosome DNA

TEr 1o @R ARAE; 20 B WBD KAR4E; 30 (R, 4:
J&YL PaWB Huffil; M: PFG marker.

Note: 1. Healthy periwinkle; 2: WBD-infected periwinkle; 3:

Healthy paulownia; 4: PaWB-infected paulownia; M: PFG
marker.

PR (Tuf) SR, 57460 38 _E R SE PR (18] 3) 1A 4l
k14 650 kb 457 & WBD A 4L {54 DNA,
24 WBD #E[RERE AR DNA B Southern
blot #6138

JH WBD # 5K 16S rDNA 1F Jy 24 58 #4584,

X ok e UK 88 i 4T Southern blot #:, 7E
650 kb £ Ab B S Y 458 255, AR et
H A A B, X R 50 4 P Y A AR Dk B
rh S S A SR, T R P IR A A AR
(K 4), Z=xzikBe 2] 650 kb £ )2 WBD fHJ5
Rk DNA,
25 ftERALEK DNA FR
RN E R PCR Jy ks Wit R R R 41
bp M123 4M123 4M123 4
A B C

3 HIEA& PCR

Fig. 3 PCR detection of electroelution solution

7 A: 16S rRNA JE[H; B: rp £[H; C: Tuf F£[A. M: Marker; 1:
HLGE S i, 2: WBD HLEBEH; 3: PaWB HL IR 4: J%
4L PaWB jfifii] DNA.

Note: A: 16S rRNA gene; B: rp gene; C: Tuf gene. M: Marker;
1: Electroelution buffer; 2: WBD electroelution solution; 3:

PaWB electroelution solution; 4: PaWB-infected paulownia
DNA.

4 WBD DNA #Y Southern blot &l

Fig. 4 Southern blot of WBD DNA

TE: 1 IR, 20 B WBD KAAE; 3: {dREIEm; 4
JEYL PaWB J .

Note: 1: Healthy periwinkle; 2: WBD-infected periwinkle; 3:
Healthy paulownia; 4: PaWB-infected paulownia.
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FIAEA) AL AR B 1) AR 1k, 25 R 3% B WBD
JAARKE R 21 45 DL BICRR N TR A 3 P 4 45 DL, 46
LW B AE)E, WBD MR DNA 5T
18.4 fi%; 25 PFGE 43 WBD #i /A& DNA #25
T 436.5 f%, VLA 2EHELO Ak b FL DK RSB
FEJFAARFE R 2 DNA Ao 4lifE

3 HigGitie

R S SR FH 22 5 U R bk ok L KRR 285 )
B NI K FAL TR T KN A2 650 kb
f) DNA, i PCR F1 Southern blot &l iE 52 H:
i WBD A8 J5 A YL (514 DNA , F 520 56 % 1
PCR KA LR, & P22 B0 A bk o e KR
SEA BRI DNA BRI B 436.5 %,

A TR A RRTE R R L AR, (503
alifb AL ZH DNA 287543 Rk, A 1%
M FASE R AT 218 . (RIIL, ARAS 5851
LD AR 5 PRI 2 o Ay e D AR B PR ZH P9 1 O,
F£ 1993 4F Neimark %5UVFF i T il LR Yot A
DNA 5B aifb TAE . 731, 2011 4FA7 555
W T i AR AR YL (1R DNA 153 B4l
AR, HRTE AR IR R A Y 1k DNA 43
B AL T RARE . WBD 2T E B AR IE /)N
2 MR T, B e E /N SR AR
Y, X LERABHEY) 2 h—FAERAR, HIEN
MR BE AR, 49N T WBD A JE A E SR fnal
P TAERIXERE . ARSI B 55 WBD Al AL 4%
PR JEAR S 2 B KRB L, MREL 244
FARKEY), RPVRE RS i, AR R T
JEAR S BRI Y 5k DNA AR FRIMESE 0],
WBD A JF RS R 2 7 51 i s TAESRAIE T 5 57
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