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#1994 FEA D > &M ERELE R 1S 5 4 SIS (pear decline in Taiwan,
PDTW) » HIREFRIFHEBIN 55K 2 FUIE50R (pear decline) FREFALL » a5 | AR MERAEIE HBRAL
- B EEERE > BRERSEEERILT o KRBT R 2 IERERNAZ A 7 (DNA)E
ISR » KR EE R E R ERBBP apple proliferation group (group 16SrX) < HE#FIEI55
R E#8 (PDTW phytoplasma) FT5|#E - AHF5EH A mE /7 #EECE S » 3 EF PDTW phytoplasma £
FiERE RNA ERPERETEE —EEEH » BEMEMEIRZZENFT - tFFErRRetE it
PDTW phytoplasma 2 rDNA FEEER % H % HR &4 58X FE (polymerase chain reaction,
PCR) ZAaHlHeqf » A EEE R ESIEREBRIE (specific booster PCR) ~ % 5| 2%
HIEFEIAKE (multiplex PCR) ~ AR SEFREIENIE (nested PCR) E PCR-RFLP (PCR-
restriction fragment length polymorphism) 5 » W]t FHEIFERELEE - B B8 R BB R IR e
W o ZAWFFEAH 2002 £ 2004 FEFTERER 3 £ 2% A HEREEIH PDTW phytoplasma 2
PCR 1EHIFRE » LURAEREUS 1 PDTW phytoplasma & &2 ZEEIMEEM b » 55 KRR 1R 3!
i PDTW phytoplasma ZfHZEREZE=21 AMMRG LA - EESEAGHEESREER L

R > AEHENZREEIEEE -

BRSERT « GEAIRSGHREENE - REIEREMNE - 1R RNA 2R - FHiMEL

A

7€ 1994 7S HAE » HEESERSS ~ FIF Rt L6t
Hohs [ PR 2 A S B EE 559 (pear decline-Taiwan,
PDTW) » HRERFAEBN ERAEY R E RSN
BUTE5IA (pear decline) TREMELL - BEE& 5 ERERIELL
HIZRALZE ~ WG EHERB > BERSHIERIET -
BB EHR AL R R AIZES L 8l (adaxial)
¥R 30 B2 » HEBI R GRBRIIIER
EEWMER LR > BB BELM 7 Mt & W
(abaxial) {E/MEIBE 70 R ASMINIVEUIR EREE 252
@3030 o ] Hif EL 1S RO B2t S R B = 55 R Z K Y)
R E 8B apple proliferation group ® 2" » HFfi5|
FERYIR AT & 3 p =280 - PlZEE Y (quick decline)
~ HR1BFGH (slow decline) MIETER (leaf curl) o [F3H

ZRBANER BRI SRR T - BRI - &
1 BRRERRZEHERNIET - RMELRKLE
WREZFIR > FRRARBEHA » ALE
(reddening) MIBEE (leaf curl) M o EZFHIR S
HIRTEE KM ZE - BORGKIHE iR 2 2 BRI R 110 - th
BB IERELZ R 0 - H— Y EEERE - W
IR (grafting) KA B8 (Cacopsylla pyricola &
LHIMEE Pylla pyricola Foerster) "> '? SEIT{EIE - BIR
EEIEGR R RS > AR AR ZE A5
RHFRRZER RNA ZERFF] ((DNA) E1THF
9% HEELL—RE JhH BT apple proliferation group
(group 16SrX) ~ B ZL %= 35 7 H E #8 (PDTW
phytoplasma)ffi 7| €@ o

AR > BEE B AR MEANE (polymerase chain
reaction, PCR) Fifliiifiag &= » It T se& —(EE R
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o~ BEETEREREYEERE 0 - BRI
RIERALIRE (in vitro) H > B —FFEIENT DNA (target
DNA) Fr#1TZ DNA FIEIRRIE - LEEBRRKEZ
28 DNA FERLIFIHT - AW EENSt ¥ PDTW
phytoplasma #%HE%8 rRNA (:DNA) Z X FYIEITEET -
BB ERFI A m 7 R E Bt B R 2 1DNA
EHBCEITIHRS: - A PDTW phytoplasma 2
1DNA B8 1 26 18 PR 8 i < B S B 3R R IR FE A 3R
W o fo & bt 2 i - ARFFERS 2002 £ 2004
FREST & A BRILERA PDTW phytoplasma Z
PCR {HHIFNE » LIEESBREMRHRIAE < & BHE
BT s b BRI o

PR

BRI BHRIRELEYI 2 DNA (total DNA) Z
#fL

BV IR B P R E ~ FIR S0 2 B
RE - BEREREY RIGEEEE LG - #FHE
HIEE - SHEHRRFNERZERESBURGRR
B BIRIREITIEEIRER - 242 DNA ZHLIRERA
E Bt & ¥ /A ¥ Z Plant Genomic DNA Extraction
Maxiprep System (Viogene-Biotek Corporation, Taipei,
Taiwan) A8 (kit) » HITERBIESEET « WEET
FER Rz 1.5 g LURERIFE > HIA 6 ml £%
65 °C THERZ PX1 buffer B2 RNase A (FEHKIBES
100 ug/ ml) » B 65 °C /K# 10 7088 » BIA 2ml 2
PX2 buffer » ERVKE 5 578 > BEE T LL 6,000 rpm
BEO 10 4788 (TT-25 centrifuge, Beckman Coulter Inc.,

Palo Alto, CA) MLERIEYHAMBEE - I BRI A%
HETE CIAA AT 2-3 RZZEEHL (extraction) & * FLi§&
DNA 2 L@ ZEFRECE PR » RN ER
0.5 (ER8fEZ PX3 buffer LUK F@WREREEZ 95 % B
18 (E1E- 20 CHyEm) AITIRIE - BMASFHA 2 £
@ » LIEEST DNA IERE(ER - i E BRI IRE
BTEETT c BERBEENE SIS E R EBES
BIDIFTEF ~ TEB BR8] R ERAE AR 1T & DNA 2l
ko

77 KB (Southern blotting) ¢ ML Fs i
(hybridization)

K EST (DNA probe) Z1Z (label) X FEIRIRA
Roche Molecular Biochemicals ZYF] (Roche Molecular
Biochemicals, Mannheim, Germany) Fiffi§%2 PCR DIG
probe synthesis kit 1T » S{HZEHETEEF] A KB
PDTW phytoplasma 16S tDNA FpIEkET 25| F%F f1/
rin (¥—) &FT PCR KJE » H PCR RIERMAIIE
= o SEITRIVT RFRBCEABRRT - B 5 ng BEMREUS ZAEY)
ZDNA » 5 FILL 10 472 BamHI, Bglll, Clal, EcoRI,
HindIIl, Pstl, Smal, Xbal, Xhol [REIE#HE (Roche
Molecular Biochemicals) ST TRERR s 4% » BU 5 g R
ZUfst2 DNA LL 10 B{i1Z EcoRI FREIMESR T TREAR L
TER SR - FRBRBEDLL 0.8 % BIEEETE 1x
TAE fZEWF > LL 1 V/ em B9BREITKPXE KA
13 /M » % DNA H3EZ Nylon I (Hybond™-N+,
0.45 1 m, Nylon transfer membrane, Amersham Pharmacia
Biotech,'Buckinghamshire, England) * F&E1% BISETTHENT
KREGRESS

F£— ~ AREPEEIEZRE D RBENA PCR 5|+ %R

Table 1. Sequences of oligonucleotide primer pairs applied in the PCR-based detection strategies of PDTW phytoplasma in

this study
Primer Sequence (5' to 3") Position* Length (mer)
f1 AGTGGCGAACGGGTGAGTAA 78-97 20
rl CGTCAGTAAAGACCCAGCAA 716-735 20
rln CGTCAGTTAAGACCCAGCAA 716-735 20
P1 AAGAGTTTGATCCTGGCTCAGGATT 1-25 25
P7 CGTCCTTCATCGGCTCTT 1767-1784 18
fPD1 GACCCGCAAGGGTATGCTGA 192-211 20
rPDS1 CCAAGCCATTATTAATTTTTA 1574-1594 21
Apfl GTGTTGGGTTAAACCAGTGC 810-829 20
Apf2 GATGAGTACTAAGTGTTGGG 798-817 20
Lln CAAGGCATCCACTGT 1747-1761 15

* The numbers of positions are the corresponding nucleotide numbers of the rrn (ribosomal RNA operon) sequence of the PDTW

phytoplasma (GenBank accession number DQO11588).
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Table 2. The PCR thermocycling parameters used in this study for different PCR primer pairs
PCR Primer pairs
parameter f1/rl, 1/ rin P1/P7 fPD1/rPDS1 Apfl/rPDS1 Apf2/L1n
Preheat® 94 °C, 5 min 95 °C, 5 min 95 °C, 5 min 95 °C, 5 min 95 °C, 5 min
Denaturation 94 °C, 5 sec 95 °C, 30 sec 95 °C, 30 sec 95 °C, 30 sec 95 °C, 30 sec
Annealing 58 °C, 10 sec 60 °C, 60 sec 55 °C, 45 sec 55°C, 30 sec 62 °C, 30 sec
Extension 72 °C, 10 sec 72 °C, 90 sec 72 °C, 60 sec 72 °C, 45 sec 72 °C, 45 sec
Cycle No. 40 35 35 35 35
Last incubation 72 °C, 3 min 72 °C, 10min 72 °C, 4 min 72 °C, 4 min 72 °C, 4 min

* PCR reaction tubes were preheated before the first cycle of PCR.

AR R e B — kR S I 3R R
(specific PCR) faiflf: fig .2 w5

BEIEGRE R GERERENEI RS
B S RBITLRGR BRI 22 DNA &R > 15
H 5| FEFEL T AT 2 BRI E - LUAES X
&, PDTW phytoplasma rDNA F Bk AR 3HT o AUF5E
RIFAE 5 %= B d% 2 PDTW phytoplasma 2 rtDNA 57|
(GenBank accession number DQ11588) » E%&F PDTW
phytoplasma BH—45|F%f Apfl/ tPDS1 (E—) - BE
P SR E B ME 0 B B PR R AL B R 2 DNA ~ HEREY
Bk E DNA RO BIBEALERIER (PowB) B H 3
FEZEMR (SPWB) Z HH%E % DNA & 50 ng #IRRR
DNA » 5-T# Apfl/ PDS1 IBETE 0.5 uM » IE(E
HANZR TR o RHEARSSRAZEL 10 «1 PCR EYILL 1 %
WHREHBHEIT /KNP EYK » Ll BiBr LR E AR
HIEM RIS R - & PCR EY B ERMR DR
HIFTEY L3k PCR ZEYIFERE 10-100 1% » B 141 1F
B DNA » WKE L X BB LU AKX PCR
(booster PCR) #1725 — X 35 {E{EIR » LAY/ PCR &
Mz ESE -

BERNEEHEER S 7R &R FE
(multiplex PCR) Faiifll ;a2 3%

BENEGRY S| TR MR EERE s E
IR TERELE 2 2 DNA R - fEL SRR
ZE5 | FIRIRFFEEZ AT T FriEiT 2 PCR MR IE » LA
W B — R P E AR B4 T - [RIFF IS — A
L EA R rDNA A [F & i (region) 2 PDTW
phytoplasma rRNA Z K FFy.2 K& PCR EY) 2 - 1£
FEBEEREFR > E—REEFRBNAEYEEEER
B[4t £1/r1%® (8—) k PDTW phytoplasma H—
5 F$ Apfl/ PDS1 (F—) - DIERREEHE 2 FEHE
B BRENREERE S S BRI EKE
DNA ~ fEREUEHERR 2 DNA RBSIEABEIER 2 HH

HHEREDNAZSO ngUBRIRDNA » f1/ tUREH B
0.25 uM » Apfl/ rPDS1 IREII 0.75 uM » NIEBRIE
WMT:95C30F:57°C30F72°C 45 % - JER
R#ZEL 10 11 PCR EYILL 1 % BIEEBET KT E
Pk o A LA BtBr RSB AR E R EATRE R -

BEATEGFE TR RO RN E
(nested PCR) barifllF: fig 2 5%

IRt < E R IRBBE R PCR RIES|F
2 EFFINAEEEE _FEE: PCR KIEZA T
P cor= s Mgk g —ReES 2 PCR QIR EYIRI M55
T 45 FH PO RS » BV RT3E A5 —FEEY PCR FEN
LIETE » LUEZIA 9%~ PCR EE » IREEHCE
WE - A EHAFEBMES FHCHEEERERE
W) o RFFERE—FEERFERAZE FHEEYEER 2
ERER| 7% P/ P7® » B _FEEREH 25 FEE
PDTW phytoplasma Z B —M45]F¥ Apfl/ rPDS1 » H
FEFIRET P1/ PT 5 FHATEIEZ PCR FERFSIH -
B—FEER SRR E A R FE P o B AU R L ik 2
DNA -~ f@fRELUBEE 2 DNA R EEHFERZHBE
&2 DNA £ 50 ng SR DNA » 5] F%f P1/ P7 I8
3RS 0.5 uM » IR ZFTIIZ R ERE 1T 5 — P ER
PCR [ JE - 55 _PEER IR FE¥RF Z DNA fRARAIS &R
k2 PCR EEVIFRFE 100-1000 4% » BY 1 11 FEFRIGI
B DNA » 5T % Apfl/ rPDS1 B8R 0.5 uM » LL
R 2R TERR 1T 8 ZFEERPCRICJE - [ FERE
RIBEL 10 1 PCR EEYILL 1 % BABEIBET KT E
Pk o MLl EtBr PR B AT SREA N FERRS R -

BEAE W E RS PCR-RFLP 5 ¥ (PCR-
restriction fragment length polymorphism)

#% PDTW phytoplasma 2 PCR 4 LLIR il 551
fif  EITIRFIBE SRR R B (restriction fragment
length polymorphism, RFLP) 734 » &5 A — {4 35
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PCR XFEFTIEIE H 2 EYHE S RERZ PDTW
phytoplasma H1%E rRNA ZEREFF| » MEEREKHER
BRI i 2 DB - BMEEEREENIED 5
AELRERZLBHERR 2 DNA ~ TRELSHER 2 DNA K
RELTEARERH HEZ DNA & 50 ng MAER
DNA > PDTW phytoplasma E—4:5|F¥t fPD1/ rPDS1
GBI 0.5 kM » IR ZFRYIZ X ERRFEITRES
PR RN E - PCR RIESERLTR » BX PCR EMILL 1 B
RIFRHIEER cfol (Roche Molecular Biochemicals) 17
R IE - RIERS %5 BIEL 10 11 PCR BHEEYILL 1 %
WHRREBEIT K P B » AL BBr et B AkEE
EIAR IERHR R RIRE R

& H i R AL b S R R R E R (N
"

AEBRHE T EEEREGHE L E L ET
% Aty HRIEIRRENR R » 225 2002 £ 2004 FJE
RF =fF5ERL » 2002 7 RIRREILME 13K ~ 15K K
I B# B = e BIR AL EDET & RSB il ik 2 42
% » 2003 ERNABEMABEE M - SR 6T
TR RIERAREL = 8 > WiFEMR N = F5f L IRESE
Fro EATHEY)Z: DNA ZHHEL » LUBH R R B A R
BRI T Z B DU BB B R R © 15 2002 A&
WRFCHIE T Y R B RS R | T8 £1/ 11 @2 (&
—)» SR E SRR A2 FBRILBI 2 DNA #1T PCR
R HE © 2003 0 A A HF SR H R 2 PDTW
phytoplasma B—14%5|F# Apfl/ rPDS1 5 2004 FF/N

A PDTW phytoplasma H—1£3] F#f Apf2/ LIn® (& -

—) » LL PCR BHAZ PCR (booster PCR) {EiHI RN
1T EHEAE - PCR RJET ANHTM » & REGRAE
KR > LISERERERRA PDTW phytoplasma 2 H
T E B -

R

I 2 DNAZ L

RAMAAEHEESR R 252 DNA Mk - R
MR 3 BE 11 A > 7TH 1.5 g WERESIER
HRRE AR PR B R 3 ng EESEHISERTIR Z
DNA H OD B 1.5 £ 1.8 2 - MEZE 12 A
A 2 AZBIRR IR SRS A BE DB S (TERD) -
P —FF s M S BE R E R ERFTE 2 ERE
BB BMERTHEER - B AIRERIEZ T
EGETTE DNA ZZEH » BEHR SRR LU IS5 B R

TS DNA ZHHURSEEE » B 1.5 g BRG] 258
FHARZE AN Z DNA S &2E /D1 500 ng © TE LA S
L HITE DNA ZZKHE - 118 DNA Z& &)
(#) 20-50ng) HEERE » HEMERAZBHTE I -
OD {HZ B 1.5 ¢

P ERHE TR B kA R e

LARIF¥F f1/ rin HIEH A DIG i Z PDTW
phytoplasma 16S rDNA E:R F BR7EE S EITRE )5 K
TR o T S M - L SR BRI DL IR AT SR RS BUAS
ZHEY)2 DNA EERECATE » HpLIRGIEESR EcoRI
BLfR%E » W{EH 4 kb B 5.5 kb Z DNA FERREE 45
BCEASE 5 LIBRHIBESE HindlIl B2fRE » TI7ERY 2.8 kb &
8 kb Z DNA F B e A FENCEAGR » i DAL B AT FR 1
BRI R E TNEETE 2 il DNA R ERBEE L NS (B

kb 1 2 3 4 5 6 7 8 9
o

55—

4— — St

2.8 -

B — ~ B ERRGRERILE DNA LR RRGIEER
EERER R LL £1/ rin 5] FEIFTEIRZ 16S rtDNA #R7)
R SRR AR ST 1T R 77 EREBE RN 74T -

Fig. 1. Southern blot analysis of total DNA (5 « g per lane)
prepared from PDTW-phytoplasma affected pear digested
with restriction enzymes BamHI (lane 1), BglIl (lane 2),
Clal (lane 3), EcoRI (lane 4), HindIll (lane 5), Pstl (lane
6), Smal (lane 7), Xbal (lane 8), Xhol (lane 9). Restricted
fragments were secparated in a 0.8% agarose gel.
Hybridizations were conducted at 68 “C using the PCR
DIG-labeled partial 16S rRNA gene probe amplified with
primers f1/ rln. Sizes (in kb) of the hybridization signals
are shown on the left.



—790

B~ FIA GBI REREEEE 5] 5 Apfl/
PDS1 #E1TEUS Rk PCR 3522 PCR W) -

Fig. 2. Polymerase chain reaction (PCR) product amplified
by using PDTW phytoplasma-specific primers Apfl/
rPDS1with the DNA templates extracted from PnWB-
phytoplasma infected periwinkle (lane 1), SPWB-
phytoplasma infected periwinkle (lane 2), healthy pear
(lane 3) and PDTW-phytoplasma infected pear (lane 4).
PCR products were separated in a 1% agarose gel. M, 100
bp DNA ladder (Bayou Biolabs, Harahan, LA) as
molecular weight standards. Size (in bp) of PCR product is
shown on the right.

—) 3 MHEEY - BHERERZUE 2 DNA RN M A
AR (SRR ) -

B AL 0 i e S — PSR T A R

FIF PDTW phytoplasma E—45| F¥ Apfl/
1PDS1 » 73 Al LABRER AR B R R BUAR e R AL A R EER
HH%&<% DNA {EE#EIR DNA @ EITHE— RS
SROEGHNE - F IR R A RRAR g H I - R AR
£ 790 bp ZEH— DNA FE: (EZ) » MIER RS
PR BB AAEEY R E RS 2 H HE 2 DNA g E—
PCR EY) - ZHRFEEILILE—M: PCR {HHIZRRES » 2
AL &K PCR (booster PCR) {HIFIZRIE » 1T REHE
1M1 PDTW phytoplasma 2 F {7 {E I & & -

HBEER R 2 5 TR OB E
e EEERIS 7% 1/ r1 & PDTW

B I N R E SR 5

phytoplasma E—45| 7% Apfl/ 1PDS1 » PE—KE
AVE K AHE PCR [EWGRM T EITEER » MRETRE
LY EE R BRENE > iR %3 PDTW
phytoplasma JE&# 2 ZUMIER ZEITE AR EERAY H
H&E - E T LUEY S B RE A B 75 f1/ 11 SR
HiR/NMYES 650 bp Z PCR EY) (BI=) > HREZE)
PDTW phytoplasma /B4 2 FEREUMEAS & HIRH PDTW
phytoplasma B—4:5(|-F#f Apfl/ rPDS1 FriiE H A/
#7790 bp Z PCR J EXEEY) » T A thAEHE ) [ B L B
QU AE 7R 2R B R R IR M 8 (H Itk — PCR &) (B

=)o

BT 75 o e B R A R I N
LIE—FEER PCR X FER|F¥#f Pl/ P7 Bo& 58 —FEER
PCR REZ 5| F¥ Apfl/ 1PDS1 ETE RN B AR R E
PR IE > BB RN R B R G R 2 R
¥k o i X E| PDTW phytoplasma &3 2 ST B
ZETEABERRY 2 HHEEE SR LIEYEE

M 1 2 3 bp

=790
— 650

=~ BIEEIEZE55RE E 18 multiplex PCR i85~ PCR
W) © ‘

Fig. 3. Multiplex PCR product amplified by using
phytoplasma universal primers f1/ r1 and PDTW
phytoplasma-specific primers Apfl/ rPDS1 with the DNA
templates prepared from healthy pear (lane 1), PnWB-
phytoplasma infected periwinkle (lane 2) and PDTW-
phytoplasma infected pear (lane 3). PCR products were
separated in a 1% agarose gel. M, 100 bp DNA ladder
(Bayou Biolabs, Harahan, LA) as molecular weight
standards. Sizes (in bp) of PCR products are shown on the
right.
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Fig. 4. The monthly variation of the percentage of PCR-based detection of PDTW phytoplasma in diseased

pear trees in three consecutive years.

BEER S|4 P/ P7 HIEHAYE 1,800 bp Z PCR E
) o SRS E—PEER PCR EEVIE(TRE » BLL PDTW
phytoplasma B—1:5|F%f Apfl/ rPDS1 H#EITH —FEEL
H30 PCR » fEREIRHA % F| PDTW phytoplasma /&
e 7 IR E HER R/ MBS 790 bp 2 PCR B—ME
W (R -

B iR W H iEPCR-RFLP7 Bt

PDTW phytoplasma < PCR-RFLP 4347 B s B HE
T LIGEERERIEREE S DNA MUSENREE » 7]
FIH fPD1/ PDS1 i@ H—K/[M 1,400 bp Z PCR &
Y0 lt— PCR EVIBRCERTIEER ofol ZE2REIER
% > BIEr BRIV RIKY 500 bp B247 900 bp Z B

2R B o M HESRED AT BE E R MK X B PDTW.

phytoplasma /&% s MEZBTEEBRERBRZHHER
TEERELLE - HIEEEFEH PDTW phytoplasma B—145|F
%} fPD1/rPDS1 I8 H{E1A DNA FEE (R AR o

S A R AL b £ B 0 A R (3
#H

REBR 2001 FEEEKRZLME 13K ~ 15K K&

TR = EERAEET 10 SREBRELE - BT R
HERRPUR IR B IR E ER - SRTFTHS 2002 G ETBRHARY
EANFHEE 2 SRR KRS R B E BT » &
17 BIR BUR K 7 & e im R AR bR 2z B 48 i T 3 SR R
WRBR - BECE AR 2002 EREZBRKBURIEIERE -

2003 FHEHE ANEREGH - BRI R B
B LR 2 FER Bk LU T ZE T T8 - st » FHRD
A B EUR SIS 2 RER AR AT IR - IS e AR
BEER 15 ¥k RIFESHBEMNEEEEL 5 HTEEC
Tttt 20 ¥k - W—FRSEIREB]—EHERF 2 2004 4F
BRRAR IR E AR RSN - SEREGRER
itk A RIRE B 2 (ISR kRS EE
AR S R AL B ) R BR A A R (21 2] PDTW
phytoplasma 4} » F& A 1734 FTHUSZE A BRI E T
TEFRAER T {EHIZ] PDTW phytoplasma Z1E1E © MFEE
Z=FZRABEBERET 0 BRAE R PDTW
phytoplasma Z i AR EE=EF AL LT > B
ERENANEBREEREZERES K - +H

T—AGBEETR  MEE+_HNERTZ—H
I ERZRREE R E (BI) -
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K FEHIHAE BATEYIZ DNA (total DNA) ZAti{b /5
TARERAMEC 1996 & © B2 DNA 17535 » 4
REWHELZ 4481 2 DNA BHEEEEEMTAR - Br
EHBEREZE LY HE (polysaccharide
compounds) ° FRTM * #&H DNA (template DNA) 2 fh'E
REGHRERRERINAE 2 EERT » KAL)
R 25 T R B B R 510 A R AE 9% DR T e 2 R R
o » L BRI DNA ER A A E iz R
B LUEARAR 2 (EHE R E 0 - flaa A
BB LRI (extraction) 2B » LIRS RIFEE

ZI&HX DNA » Ji/V7E DNA SUEHERETRE T8 PCR

RIEZ R " s ABtE A S T 7258 R A 5 2R S
> TiiSHEL DNA ZBBEF IR L - LUZEK ¢ .
R LR e > BAERT e RE DAL ZEY
% DNA HIUEMEREEFETTE  FBHRHEM=X
CIAA ZEHUEEE » LUBBEME 22 DNA - f&H Bt
WRZTE » RE—ELIERENW 5EREU 2 DNA 2
HHEY - LIS SVER R 2 PCR &R DNA - TiAHR=E
£ 1994 5 6 A% 1995 4 11 FHEAM - FI MY B EHE
AT PCR 5| 7% R Fy/ R R, % £1/r1 » F5ERL151 8k
HE SR RERNE SR 2 EY R ERieillF
B o meREAR ARSI 4/151 K 5/151 » MLHARIRAT#
&2 HEYI B E RS PCR A 2R 6 FH 1 B % 58 o 12 MR
Z T HERIRAR @ o H AHERIE R A AT 8 5 5 I ch AL 6t
fHA L2 ZDNAR B HEE K E » T PCRE
REHMEEERREAEE -

HE Y & B 8 AT AR 29 RN B B o DL
0 AR 2R B BB R 4 RIRIREURR
TMERFFr RN ZIREEEL M EEREEREZ
B DY EE - Mt H GBI EHRRIE LG K -
ENERAAT R 2 bR REABRE S a0
1B [bb SRR 48 Tt 35 ik MR 1 e 153 o2 22 B IR I Bl
Bo& 77 I 254 - fELAR 77 AT ETT 16S rRNA £ A
FF3» PDTW phytoplasma Z:[X#8 (genome) LFTTFTE
ZEMB R - L1 7 HEIRFIE SRR 2
DNA W » H [ #ES _#EA - BT 7E PDTW
phytoplasma ZEKFEH » 16S 1RNA ERFEEF &
#H (two copies) » il SR ELEAthE2E e & AT IR EY)
HEEEE 2 {# rrn operons ZHFIEAETE ¢ 10202 o ER4
eI R EY) SRS 2 {E rrn operons 2 FYIEH
FEEM: (sequence heterogeneity) ***"* o & A H TR HEIE
FT #1584 10 8% PDTW phytoplasma 2 rDNA F51 »
B RERERTIE2MER > B A#H PDTW
phytoplasma Z rrn operons FFI[ENEZE M » MEBP

BRI E E BRI 7

R4S (homogeneity) @ o HILE RIFXFHE AR
B4 EEMEZ RNA ZK » {FF PDTW phytoplasma
PCR 1B Z 156 DNA » LI32/S PCR {HIRHZE - §F
BERERABERRE ZRRE - AltE a2 &
VIR EEE AR ZER o a0 B B & 5L
RERZEYRIRE G /B apple proliferation
group (group 165rX) » M2 HE/NEH (sweat potato
little leaf, SPLL, group 16Srll) B'E B4 EAHEI® - Mk
BEASRIR 2001 K 2002 & HARRBRIKATES
Z PDTW phytoplasma rDNA 371 » B~ BEELE 5K
E 2002 FZBREHGREBEE—TEB R apple
proliferation group Z THY)E & #ERK, °

KRR E B RERE 5] FH 28T
BT T —RINMREERZRIFKE B PCR MEIRIg
$iEE » HrbEHE specific PCR (booster PCR) ~ multiplex
PCR ~ nested PCR Jz RFLP-PCR % - f& pH B BaiE R4
WAAEENEGHE— PCR 5| F¥ Apfl/
PDS1 » E#& booster PCR SREE BN R A 3R = (HHIZE R
& HERSRFEE SRS FRIm a2 &l
HE > ML EREA P ERERZRRE SRS
B AR 2l BT R T Re N B
a2 BB EEEE ) 5 T multiplex PCR B PCR-RFLP 23K
MEHEE - AIT4HS PCR EY).2 DNA EHETE FFERE
Feo BREA AR E E R R GHRE S RBR AP
group Z PDTW phytoplasma * ° Nested PCR 55 248
R sl FHzEEa AT AR ENERE - HER
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ABSTRACT

Liu, H. L., and Lin, C. P.** 2007. Development and application of PCR-based strategies for the
detection of the phytoplasma causing pear decline in Taiwan. Plant Pathol. Bull. 16 : 1-10. ('
Department of Plant Pathology and Microbiology, National Taiwan University, Taipei, Taiwan 106,
R. O. C.; *Corresponding author, E-mail: cplin@ntu.edu.tw; Fax: +886-2-2366-1980)

In 1994, pears exhibited a slow decline symptofn were observed in orchards of central Taiwan.
According to the molecular evidences of the ribosomal RNA gene (rDNA), the pear decline in
Taiwan (PDTW) has been proven to be caused by PDTW phytoplasma closely related to the
members of the apple proliferation group (16SrX) in our previous study. According to the tDNA
sequence of PDTW phytoplasma, various polymerase chain reaction (PCR)-based strategies
including specific booster PCR, multiplex PCR, nested PCR and PCR-RFLP were developed and
applied in this study for the detection of the causative agent in pear trees. The study of the seasonal
variation in the detection of PDTW phytoplasma was conducted in four pear orchards in Dungshr and
Heping. Samples collected from 7-20 infected trees were detected by booster PCR monthly in three
consecutive years from 2002 to 2004. Unless there is no leaf sample can be collected from the pear
trees in the winter, PDTW phytoplasma in the pear trees can be detected readily. The maximum

detection rates of PDTW phytoplasma were obtained in summer.

Key words: PDTW phytoplasma, polymerase chain reaction, ribosomal RNA gene, seasonal
variation



