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!

i ?%%ﬁ?ﬁ@ear leaf scorch)%fﬂﬁ'ﬁﬁ '/Jffé“ » P EBEIA R V;I%“ﬁéf ;
£ VﬁJ’FLEéIE (rgliaEL (& Hraf A (xylem-limited bacteria; Xy/ella fastidiosa Wells) » £55" % |4
PGPS M i = SRR T ZLER VIR & 70 G d PR SUBGR S A X
fastidiosa ARG (S Jﬁﬁ‘ﬁfd[fk(serology relation) > [FlfS{ B9t X. fastidiosa ?ﬁ 1

91~ 5} 272-int-1/272-int-2 > RST31/ RST33 SB[ U B A S AT A AR 5 PCR
M P g 2 PIFRCRR S A == H I”jj = PRPGEEA AL B
%% 7 (phylogentic relationship) [fl f4 32~ #/%&"F ; I'] ERIC-PCR » RAPD-PCR »
BOX-PCR SR 53 A" 5 1.1 Z0B AR SRV R i o B IRl = X
fastidiosa TATEY DNA » T [ﬁjfﬁi = Pt ?ﬁf}é % (oleander) ~ #Jﬁ‘\’(pecan) ~ F
(plum) ~ A (peach) ~ = (mulberry) ~ # & (grapevine) 72, [=4N (sycamore) » 73 T’Tﬁ%\”ﬁ
SRR R 7 ¥ERY T 53 R B AR PSRN X fastidiosa RS
E B X fastidiosa TAEER ]I F (53 B8= WS (DR PATRE S ADFAMT ~ %~ 7
TLPUER (D% W B TERITE © 5% #5577 163 1DNA ™ 16-23S 1DNA B 73]
Yoo STHEETHEE Uq—ij TGP FE [ B 1537~1540bp » 512~540bp » EI1EL
PROR [ 508 8 A A AR B 9 T Tl ﬂ‘: VX fastidiosa FAFAE L]l 55 B
£L 0.982~0.987 * 0.874~0.876 : F{J= |35 1% (Neighbor Joining):E i~ #5455 7

(phylogentic analysis) » ' 16S tDNA 3-3j[[% 16-23S rDNA W ] =3[ 5 B A8



(phylogentic.tree)¥7 il AR 5T H0 g 0557 Bl KD B8 B pA P BE W 8191 X
fastidiosa PARKIFE « FFRLIEET IR R ARSI T B B 208 AR
RIS Xydella "W PECY FOPARRRE o FL BT < F 508 S P phE
Tkl Xylella Pu7al | FoTUIES o = 0 GEERTE o LR PIGRERH(IAIR SARE pIpA
FREBI X fastidiosa FAFE » F]|P'] OPALL [FE#Sd [ 3% 5 RAPD 5347 » my gl

BB SR AR R R B T B 1412bp 0 3B 0 S G e 2
R - R - 1915 B PLS-RGS TGGACGTTGTGGTATCGG
TG-3" )PLSR(S -TGGACGTTGTGGTATCGGTG-3" )i o[~ it 2 5 i £ A
P BRI 4L6bp B~ PEEPIHER - B X, fastidiosa % PIEBIED 3L
PP T2 TR A 0 > BT Bt el i 1 5] 10 pe SLINPRS P i
J%i%ﬂ"FEFJ%’TF@WWEQ’\%U/WEH’F%P’fﬁf?ﬁii@“ T F ] ﬁ AR

I R

%%%3,,; TFLI . EHHH{E;FI E[f%' B3 gﬁlrég&[i PCR &7t

it

HIF
ZH @%ﬁ[ (pear leaf scorch)t% 1980 &+ % ffr} i [fﬁﬁﬁ %%%Eﬁ EieAl

BT > BRSSO 5 & 7 FIF T R0 BB A R
B TSR USSR G B VA3 = 5 FAgd

B S ASUEED R R AFERRR > (EVEN T > B2 1990 RS Leu A1 Su g *



I R S M SO A B R E ARG SAE PR ST EAE

[ G ripple cell wall) » A SR 5T BEE RS A L AR TR B L
U PD2 *ﬁ%ﬁl = *ﬁ%ﬁl PRSI - T T R PR RUE

P P TR A SO E ﬁE‘qaﬁJFﬁBiﬁﬁﬂfﬁﬁ?[@'%“ FET Flfif}

=V ﬁﬁ%’*ﬂ’ﬁj Rl I'EFIHKEL%‘LFT‘;T*E A1 xylem-limited bacteria)ﬁ[fﬁj F' (ERENE 2 %ﬁﬁ’ﬁ

Pl PR IRGELTSE 4 [E( Leu and Su, 1993; Su and Leu, 1995) «

(e (LB WA & R 2 ﬂﬁ[ LRI AR I E R
(grapevine)(Davis et al., 1978) ~ F' f¥i(alfalfa)(Goheen et al., 1973) ~ #*(peach)(Well et
al., 1983) ~ % (plum)(Raju et al., 1982) ~ ﬁ‘, (~ (almond)(Mircetich et al., 1976) ~ ﬁjﬁ
(elm)(Hearon et al., 1980) ~ = 7«4 (sycamore) (Hearon et al, 1980) ~ =% ##
(mullbery)(Koscka et al., 1986) ~H ﬁ(citrus)(Chang et al., 1993) & [ifHE# (coffee) (de
Lina et al., 1998)%"» E {1 %Vﬁ%’iﬁ’?‘}ifgﬁéﬂf BRI B RS AR

gy {/ﬁ (Pierce’ s disease, PD) & S Af] ?f% T?'TEX 'l /ff (citrus variegated cholorsis,

CVO) > FIF g S A = A & K = Elfﬂﬁﬁﬂﬁdg'(Hopkins and Purcell,
2002) -

FTJIEHH-S‘L’E:LFII A TR V’ﬁﬁlliflgr F1AdT 1892  [R] N.B. Pierce 4% S

M B9 (Califonia)d [& & F(Vitis viniferal.) PD ’ff i ”‘“’F S BN FH??B

A F ﬁ‘}'ﬁ@%ﬁl AR [EE Y A EATE B g B R

(Hewitt et. al., 1946) » &2 & JEIFLIPE [ SSF gE W /7 FLA)T ) (5 ffﬁt



’ﬁfﬁiﬁ'l’ﬁ ) (virus) ¥ [E(Hewitt et. al., 1942.) » = REFPHALE /T FLER N3R5
b EE G U T (alfalfa) 51 F ﬁ i INAAN G ’ff (alfalfa dwarf disease) * $
ﬁ“ﬁ'&}ﬁ A S PD VR A E JF%%(Hewm and Houston, 1941) » [fi] i G df F=— Jﬁiﬁ

fﬂ ’ff 'FUAIF [E (Goheen et al., 1973) < 1971 & Hopkins ! Mortensen 3% 25 #
o0 PD ey ’ff FRASE P2 = (tetracycline) % F i Fi° T‘ﬂﬁ‘[]lpz’)ﬁ YAt el
Vﬁ[ﬂ ELRURS & P [ & (Hopkins and Mollenhauer, 1971) < I & Hopkins !
Mollenhauer 7 15— R4S B0 Al iin Al g T P R & 0 o
I £ RE 0 S e E;ﬁ & "E'F Rickettsiaceae Ay £ A T] > F{Y ] LPAVTFJ U £

“Rickettsia-like bacteria(RLB)" IV [PREIE U i 4 3L~ P LA PR [T
[xI(Hopkins and Mollenhauer, 1973) = S| IF‘z’Jﬁ FUR @IT[J 1978 & Davis =~ F||H]
ID-1 ¥l - 2 B o 0SSR Bk I A R
fEl(Davis et al., 1978) 1987 & Wells = * £UBCDNA fi G+C F=~ 1iE % (serology)
TR ﬁﬁ%ﬁfi(fauy acid) 77 #7 % 16SrRNA =775 #radifd o f’ﬁ“['*”ﬁ’ﬁlf%li“??lf
Rickettsiaceae » - 1 gipit ﬂ”ﬁ FGFTER P %%’ﬁﬂ TP PR RaEL ik A A
i 17" Xylella fastidiosa> I | 7 — Fr'Ef(genus) & =~ Frggp1fE— fu— Fi(species)
(Wells et al., 1987) °

FIFI2 H ¥ X, astidiosa 79 [0 - =1 W i 2 I 145 7

(Hopkins and Adlerz, 1988; Hopkins and Purcell, 2002) xﬁﬁf FEOT IR :ﬁ} P X

fastidiosa TARE » (0 % FFERREREVR] (1 i T [315) £ U (pathotype) » 714



AR~ I B L PD PR (Purcell and Hopkins,1996) » ¢ f
AR P AR S CVC AL et. al, 2001) » e IR 3 1 AR il pafs
(Purcell and Hopkins, 1996) » [ £1 {55 A§41. X. fastiidios Pk (75897 &
B R > 2 ROt ekl b v BRI R X fastidiosa VY
BIEFRRIBR LR BIRE T BVIR » bl 1 X fastidiosa T bV RS RiUEAg
RO [ E N {E S aet N ESETRr U Raenr: o I G N AP R
PIEREA 7| P BB TSI %5114 53 7(random amplified polymorphic DNA,
RAPD ) (Williams et al., 1990) ~ ERIC-PCR(Sharples and Robert 1990) -

BOX-PCR(Martin et al 1992) ~ 16S rDNA -3 #r(Hillis and Dixon, 1991) +
165~23S Bk [ 5-3[1 53 #7 (Giirtler and Stanisich, 1996; Jests et al., 2001)% 755+ 5t
F 5 7R (WP TR A S BV STATESEE > (41 1995 Pooler %7
“I') RAPD $& #5557 7 78 Pl = X, fastidiosa PARK KT ELA 170 B> U
HISBORTFPARE ~ (DS —fapaEs « AIDAH — 518 e - AV e %
BUGAEE 5 1 2001 & Qin 2 HIF[[*'] ERIC-PCR ~ » RAPD /% [ 115 %
FSCH STHR T IR 2 X fastiidiosa 35 53T » TSR Rk 3 DR > ST BIIERCD
S RPREE (DA ﬁ’,ﬁ'l“fﬁ [CPAREID » & (DA A 2 AR 5 (V)
PR AHAR PR EE > B FT R SRR AR AR A RS e L SCp b= sl AT

"L pE] 045 < qf 2001 & Kim S5PH ] BOX-PCR it [ (57 1V e o3

Bacillus anthracis =¥ Y7376 B, cereus ~ B. thuringiensis = B. mycoides ; 2002 =



Chen <= * ][54 20 £ T [fi fﬁ Y X fastidiosa prk Y 16S rDNA H5]1 > i [
Fro3 BV RS 53 HIER DA R St A DM -PYRAEE: 0y 2001 & Metta A1
Rosato 73 17 10 #5457 [ﬁjfﬁi =V X fastidiosa Ak Y 16~23S rDNA Bk ]3]
f ”FE‘F%EJI* FORfPAPE 73 BB - 53 IR b e TRTREE - ADATAR ~ -
B AT 2 e [N R @?LHWIF%J%?%& 1996  Purcell #! Hopkins
F;“t'r? FIT TRl ﬂ‘ =V X fastidiosa ATE » E TR 5T BRI R HLF = R
B[RS pHAEIfY A BT o
fj%%Xﬁzsﬁd’osa Y EFEEE R RIEIR ﬁ’fﬁﬁ%ﬁﬁﬁg SRR

B F;ET% PRSI 1% (Brlansky et al.,1982; Chagas et al.,1992; Davis et al.,
1980; Well et al., 1983) » l'ﬂ%flﬂﬁﬁ@’ RN s e 'EW?‘“FI LI
rES R C‘Sr*.’ﬁﬁlﬁ'ﬂiﬂ“ B GISR TRgi ]  PRIER S X
fastidiosa ’_ﬁ TRUsH] R ﬁ’ff #%‘ﬁ K H %Fergiffj [#(Brlansky et al.,1982; Chang
et al., 1993; Nomé et al., 1980 ; Pooler et al., 1997 ; Sheraid et al., 1991 ; Yonce and
Chang et al., 1987) - f9[' 1982 =+ Brlansky =~ [ F|J ] o v 27 Sk 2 %
(immunofluorescent) 3k e Rt £{ e 8 —’?’F VAL '*ET S AFITA 1987
Yonece * Chang F[|*'| [k 1A 6078 55 #771£ (enzyme-linked immunosorbent assays
ELISA):E = 1% ['“‘Vﬁ(phony peach disease)' ! il gl ST 47 = EHIFE.JﬁJ = A
Po v i, 3w 0 1991 & Sherald At Lei [ " 1) Aedia ZjilE F D X

fastidiosa Y TR 12 AR A (elm leaf scorch) P IRy ity - 7 18



MRS 425 RIS PRI 17 T - SR e 5 P
B JORAPIRIC | (1T 8 ELISA AR > T (! 71 (% ELISA @i = )
57 @A (Duncan and Torrance et al, 1992) 5 P 3¢ F", [ =PIl RS
(polymerase chain reaction, PCR )(Mullis and Faloona et. al., 1987)71"‘TFITJ’?[JE'JE€‘ X
fastidiosa Vﬁ UL P (R (7100 1994 & Minsavage <~ ') X, fastidiosa

EJ,_ 1455 RST31/RST33 & /7 F IR FiéJTE A e/ AR o B e P ELISA AR

.[/

£

i 100 f% » [ 1995 # Pooler 1 Hartung FIJF”'| RAPD % 5% PCR 9~ f

(CVC-1/272-2-1nt) ° F-'JF M8 X fasudiosa Fl1FY CVC BeifE » 1999 &# Bank 57

1L[

* FIII) RAPD $ (53 [ A(XFIT6/XF686)[i' § — 1) X, fastidiosaPD [
B 5 1997 & Pooler = M EH [ VA )1 5T BEF (Immunomagnetic  separation) %ﬁa
nested PCR » %‘g‘ F' IR if?EJj T4 HA IR (potential insect Vector)ﬁ‘fi?bi” TRESR] o
SR e TN ﬁ;ﬁﬁ =B T :FF * X fastudiosa TAFES!
fﬁf"?ﬁﬁ%&‘l‘i’f(Leu and Su, 1993; Leu et al., 1998) » ~= 3k ' 9 B 58V X
fastidiosa V F—'ﬁ“ TS [="SERE S AR S 0 2002) > B aE ’p”gﬁg"iﬂi%
23 EPFPF =Bt T IR rr = VX fastidiosa PR M=V I B AP
= ERIC-PCR ~ BOX-PCR » RAPD =~ F[%ﬁﬁ%‘ﬁ‘%“ 16S tDNA #-3j[[= 16S~23S
rDNA B H] =5[] 53 P > o BEAU TR "#%ﬁﬁ’ﬁﬁéﬁﬁﬁ\ fr[ :FF X, fastidiosa [FFE Y E
[ B (B RS- R s U ELEE S LI RAPD # P sl

RA SRR - YRR S A PCR DOERE S (iR el



TREEAAR S R R Gl BRI T STV ARRREEA
At R e R L R L
24 VIRER AL T2t B - (IR F* (SRR X fastidiosa f RUR f Fiy

e g [fkﬂr ]’Eﬁ % =%



LR EARIES

— N f,\
*

ol

putk
U F’?[E{“ 1V 30 FRE T 5 %éﬁ[ %Eﬂﬁ; : B b ISR & fY

Tﬂ

R OB EEN > 34 FRBIE T IR fFF X fastiidiosa 1% DNA F[[fH [FTJ f'EFIJ\
SR ['i]‘ﬁ]ﬂ A > o PR — HERPTRARR PR o E R e B
BGPTSR AR R T VP o SFIGAE BD DNA ORIV R
1989 & Sambrook p =8l fiZds
= R S B S A
# FREEHTER P pud [T £ Operon technologieses * ﬁJ (Alameda, CA)ﬁ’?ﬁﬁiﬁEU
OPERON 10-MER KIT ####%% OPA 01-20 7 20 {91~ > RAPD ™ [+
If%ﬂf{l998 F Albibi 7~ VA S BOX-PCR 73 #7d [ 57 S 7] 1995 &
Koeuth = * & "T%:fﬁ U [=75 BOXAIR » &~ B 122 i Koeuth 57 * it iy
IJf&ds > ERIC-PCR AR | [=" %1% ERICIR/ERIC2(Versalovic et. al., 1991) >
IR F FIIE2 I 2001 5 Qin 57~ VR R il f s o

Sefph e PORIT ) PR TSE S AT > 2V 10 ul PCR &4 = 1l i
SR > S JJfPLF LERRNL s UL LRy Ch ’FFI' * I'] 0.5xTAE buffer sy 1/
1.5 % agarose ﬁ;ﬁpﬁfﬂl T fﬁl’ 2.5 ul FEEREE (Biol0O DNA Laddersize
marker *  GenMark Technology Co., LtR.O.C) » I'] 150V ElffFj:T”’Eﬁi% 5 Fﬁﬁﬁﬁﬁ"? ’

7420 Sy e IVE [’Tﬁ‘ﬁ% A5 =45 (ethidium bromide 0.5 mg /ml) H#&e1 10 73

10



ST UV box H1E - 20 FIR 1 # [R5 % Polaroid Type 667 TR HEAT
3 > 2 RAPD + ERIC-PCR  BOX-PCR A2f18fHe57 47 6 ot
P@ » el f,EsVI‘?F 7 DNA ?ﬁ?*ﬁ[ﬁ[r.r[ lﬁ[JE‘[JJL%’E ; ff!l"%fﬁ’EIJJ‘J%%
B0 o BRf ﬁ?“ E=ndi R I'J NTSYSpc 2.0(Exeter software, NY.USA){ %%H eToR TV
\I{%% f{lﬁ[ o
= ~ 168 rDNA 2-3[[<2 16S-23S B 23] 53 7

168 rDNA 5[5 #rrri A [ B o [ 555 PCR ™ P [ 1 22 [ 2000 &
ChenZ"* V HiE > 16~23S DNA 5[5 FrfRF g [ S5F R PCRM TEPI R =
[f1 2001  Metta 7|1 Rosatofy ™ i~ (5 o S5 PCRIENR it PRI 4= =
g S A Eg“’ﬁ R R P B SRS RS S PCRY
e 16S tDNARS % 16-23S rDNA B [E5-3]4 B > I'[Montage™ PCREE
S 3ETRCF(Montage™ PCR centrifugal filter devices, Millipore, U.S.A)1%FDNAY
e I*’S{Tﬁ?#% VP IRIPRE S fESE S 1) pOSI-T PCR Cloning kit
(GeneMark, technology Co., Ltd.  R.0.C) 2 /7 DNAM F& 1V flISi » =% (Mt 7%
VIR IFPE S JEGE S T T AR %IEIIW‘E‘E‘DNAEJEW » ' plasmid
miniprep purification kit(GeneMark, technology Co., Ltd.  R.O.C)$:& 17 « % [Afi
BRY RRIHE - RETTEDNAJICV SRR E TS 7 T PR
Fe 2R GBS EGEAR LA TTRIDNASK © O B VAR SR

e E ! bloedltﬁf&?%[ RIBE 5 2 2 @NCBH[ﬁJFl!‘(http //www.ncbi.nlm.nib.gov/)

11



NEVE 9 ﬂ‘ = X fastidiosa|) - KA AL clustal X L& 23| E )
(multiple sequences alignment) » FTf = FAEAEE M) A T AL T T 2ET]
LN R %’%}EX‘%Q{?@ > I'[Phylip 3.6 AR 2E = B34 % 55 7 (phylogentic
analysis) °
P~ SR RUSAT R - 95T

A EEETH Y RAPD N RLE T 1998 F Albibi 3 I IFAIIE
ds s v*,q—j [P E B (R P S A B 5 #féﬁl ECS /1‘7 fﬁ X fastiidiosa
IR > R E AP R RS I*jfﬁ%‘ﬁf PFoitr e I JpEg’J TP H R R 50
A SR AR E VBN A T AR ﬁ;ﬁ[ TR EJI"ﬁ” EFEEUEg
qkgiE ko B ST OLIGO, version 4.0 ( National Bioscience, Plymouth, MN ) =%
%EH[ 'rf‘j G+C = ﬁJﬁﬁq =R hairpin ¥ duplex structure €D T d [+
(forward )~ [f[9]=" (reverse primer ) - EJP'F%%%&%[’?EﬁﬁiEL@ ~ EFEE ]
Sl ;ETJ‘“ TR -
T PIREIRME ’f‘ﬁ’f‘f R ?[%f[! PCR 4]

PPN BT 0 B S ST R [l - AR O AR RERIATR R A

R PR > 55 T R o R A R A ALY B RIVER S e
PRAVEAT IR af ) o TR RE - BRI 1ml ‘Jﬂ‘&@%’&@
[ Erfk(succinate-citrate-phosphate buffer, SCP buffer; disodium succinate, 1g/L;

trisodium citrate, 1g/L; K2HPO4, 1.5¢/L; and KH2PO4, 1.0¢/L, pH 7.0) > pl— FZ

12



AR F £ 0.02M fdie PRER(sodium  ascorbate) & 5%F 4% %%PWE‘[}%
flifpolyvinylpolypyrrolidone) SCP 3% k(" SCPAP #% k) » 53 [ A [
FAPPRY + VREPIRE IV 1000 1YY 05 N NaOH (f 05 % PVP
( polyvinylpyrrolidone 5 Sigma, U.S.A.)) ?Eif’ﬁfi—i =t 300p 1 IM Tris-HCI (pH
B.ODFIVAT > I Jifiyeh e 3 BE AT 10 f (=4 PCR ™ epidy » PCR ™ Tifll (4
B POR [RFFET 201 AT - DAGEREREVRZ RS PCR MRS

o A M T LY O RS S A RS PCR A
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- SBIEAETR

I') 20 ks 3 =5 1 [ F" X fastiidiosa PAEFAET RAPD f@[ﬂ,ﬁ@@ » T
) T [ g S S E SRS 9153 RS OPA2 ~ OPA3 ~ OPA4 ~ OPALL M
omm’é~w}WWWﬂ4/RMDﬁwwwﬁwéﬁﬁ@%Q@ﬁﬁogﬁ
SRR BET T IS 11~21 - P 2 PO ELE T8 A RS LA
200~3000bp fei] > AF1[Fil r,Jj IV X fastidiosa AR H&‘d[a Ffrfg‘mf VBRI
AR P o [ R B0 S fot (i F R T oy ) T IRLY X fastidiosa
T PROARTEIFY R R R o R S ST AR == B T I =
fastidiosa AR AU R} - 1957 %f ERICIR/ERIC2 35 - ERIC-PCR 7T
@?ﬁﬁﬁ%ﬂ‘ HE) 27 X "Tﬁ A RS]S9 100~1000bp M - AR ﬁ SV X
fastiidiosa PATRS! ¢ [AFIRIFY {5 l HilEE s gféﬁﬁ P T —F; VX fastidiosa
PRI AU I 5 19157 BOXAIR 3£/ BOX-PCR S R i [ 4. %
16 R » M P 1 9EE 200~1500bp V] » ARIFIH = 19 X fastidiosa k=" E 4!
[FIFS Ty > 2B AG SARH R PRI = X fastidiosa PRRFT AR 1%
ﬁ o ' NTSYSpc 2.0 ﬁﬁ‘?%}j} #7I'] RAPD ~ ERIC-PCR » BOX-PCR iET[HF&EI’?f% g ?ﬁ%’@ﬁ
IR T > 2R R T A DT (=~ = IR ) » AR =
*ﬁ?p%zﬁﬁlﬁ%ﬁiﬁ SRR T I ﬂ‘ X fastiidios TAFFEH 7T BV EEST— FERL
I OB R ST PP ~ 205 REBIOE T S X fastidios PARE > HUHNEYS

FER ALY BB = A PARE L (D73 IR TORTPREE L (IDASAT ~ A7~ 2 WS LU R (T

14



= ~ 16S rDNA 2-J[[<2 16S-23S B 3] 53 7
SEFEHEA AT 16S IDNA % 16-23S rDNA Bk [ 3] 1H=H B[ 53 8%

1537~1540bp * 512~540bp » ]!} clustal X i i 2R3 F=55F » [ F SR A0 8 5%
SRR~ TE S & X fastidiosa Atk ¥ 5t Xanthomonas [AFFS 16S rDNA
A 16-238 tDNA Bh[E] | SR 1 » gl B iR 2] 4]
SRR B I S X fastidiosa 2SI Xanthomonas Tt - 3217
Phylip il 15F T 16S rDNA 551 % 16-23S rDNA B[l T3]V AR ) - 47 168 rDNA
I 296 BB AT A ARV AR /74 0.993~1.000 (R T
[FIf= & X fastidiosa pAfF.D AH I /147 0.983 ~0.986 5 4 16-23S rDNA ke "1+
IV 5 2925 B A ST A AR I AR 1) 7 7757 0.992~1.000 » (29t T [l =
X, fastidiosa ARV AN (TS 0.876~0.884 5 3~ 4T RIS EA 165
rDNA H:5[[% 16-23S rDNA W [l -3 [ AHT I RID = [ ) ook eeheepantde o £
B BB AR R SR R R RO RIS Y X fastidiosa [T - GE

=AY bootstrap ["Elﬁlﬁi 0% I'| -

R ?f‘FHTF EéIEJI [9 [~ SR ]R8 PCR AeH]

B EATE AP RS S [T OPALL 22 RAPD™ sl 57t 1400bp

ST o B PR S DX fastidiosa ™ H {2 B PA AR ]
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PR A) AR B ETOPATL-1400 » ) ™4 FROPAT1-1400 Fh¥ 513
PR S A < R BERKETOPALL-1400 [ T30 3 8 it pA i T

EEEJ‘ [i%‘ﬁﬁ DR N9 X, fastidiosa PSR EL POREY O R AR HET

L

B (I B) 3 A SRS~ S~ BRI FE ) £ 14126p 0
JRFEESEPRE  H FEOPAT1-1400 (1" |National Center for Biotechnology Information
" OAHRRAIREE o Z TR PRI (gene bank )PV REE TR o SRR AR
DNA B VAT A T 1-493bp = FIjijase ! ‘—ﬁi[ﬂ’ﬁ[“':@ IDNAE-S |V AT
2 T S (N O A (L I B |
PLS-F(5" -TGGACGTTGTGGTATCGGTG-3" ) /PLS-R(5" - TGGACGTTG
TGGTATCGGTG-3" ) » & [ IREAH PCR ™ SR X 1F Fh@)94°C 10 S35 - 1
[ PEEBLS (0) 94°C 153 ~63°C 4574 ~727C 153 » 35 i PzL: (C) 72°C 10 534
L W PFPBL; o [ S5FPLS-F/PLS-R {55505 5 £ Ao pASETY 416bpg.ejgj PR
SRR 2 X fastidiosa™ £ PSR FUE PR GAFIENR = 7 () 5 91
HEAEFFSOEE] 10pg DNAEE B 1.36x10°cfurf [fRIfREN 5 P SCPas ks
SCPAPFZ EASH A Rt SUMTRR A5t > S 1 SCPAPRE ki 5t
frE PRERRIEIR S~ 155 e SCPAgIERRAT L F1 > e [IRHE & RV RS

Bl [ T PCRISI TS ST G )
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i
S 5 £ I T PRI O R ALY S P

SR AR > R R SR IT X, fastidiosa(Leu and Su, 1993) » SR1 2R
A £ SRR A EV T R AT S 7 0 Y R SRR T 2
FAVRHIELow and Su, 1993) > 1998 5 Leu 37 * a5l 8L SARE AT 4
SR Tl X fastidiosa PARKRSE 7RI A LB 2R AR S AP
FB TR VX fastidossa b l”ﬁi'zaﬁ‘ﬁﬁli Pl= WP X fastidoisa ;ﬁ
125~ S5 RST3L/RST33 # 272-1-int/272-2-int 5304 S Afi P& = PCRABHIET
SSERl TRy JJ HEE BT RIS X fastdiosa RT3 FI[H',EJJ
HFRGRINET S 2 2002) » R By PG B SUR A SRR RO T
fif > X fasiidiosa 18 Ay fios% B % o A7) RAPD ~ ERIC-PCR »
BOX-PCR = 7 555 47 64 Mk T [l F > X, fastidiosa Ak » B AU B AR
T =B TRl ﬂJE & X. fastidiosa fRfR = HUFITE (T - 1Rt o5 i)
PR AR T 1555 RSB AT T A A 2 191 Il = VX, fastidiosa
PARREE > [ A 9 X, fastidiosa PRRIRER £ DT ERS N PRTET HED
()7 PAFATE  (IDFFRG ~ A7~ 2ol - (DS~ B he > B B9 7 [flA i
=V X. fastidiosa FAif i =i 5! #gﬁlrﬁg[g& PSRRI R P B A
('](Albibi et al., 1998; Hendson et al., 2001; Hopkins and Adlerz, 1988; Hopkins, 1989;

Poor and Hartung, 1995A; Purcell and Hopkins,1996; Qin et al., 2001) > l?"[ Eﬁ[fsﬂ‘@b
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HIAGAEGE o5 i B ?%%ﬁ’ﬁﬁ%lﬁélﬁ?[ﬁ&“ﬁ TFIE ﬂ‘: X fastidiosa A
FREE ﬁ‘?%lft PN E TR SR 1 - Wiﬁfsfiﬁﬁ}%ﬁ”ﬁ%’%% X
fastidiosa f[1— JEJ’E] VAR iTJ“FI*’T%F'J BOX-PCR }firlifﬁ?["ﬁ ﬁ N
X. fastidiosa » F FH ==Y gjE" | RAPD k¥ ERIC-PCR 75 frdfifl ﬁIP}Uﬁ » B
BOX-PCR & it 1" [=4% fﬁjfﬁg Y X fastidiosa V 73 PEEFEL F T 2 o
HEIR 1987 & Wells = *}I—ﬂ ff[ 37 I RRGEL [k FE%I i F15% X, fastidiosa Well
~ & RN F Y R B A 1 ¥ B 7EHER(Hopkins and Adlerz, 1988;
Hopkins, 1989) ~ iﬁ%‘]ﬂﬂ% * DNA TF'[W q%ﬂ'%iﬂﬂ?ﬁ(Albibi et al., 1998; Hendson et al.,
2001; Poor and Hartung, 1995A; Qin et al.,2001; Rosato et al., 1998) % 16S rDNA '] &
16S~23S rDNA B [H]5-%[] 75 #7(Chen et al., 2000A; Chen et al., 2000B; Chen et al.,
2002; Henson et al., 2001; Metta et al., 2001; Qin et al., 2001; Rosato et al., 1998)="
TR AT R fﬁb VX, fastidiosa AR ~ B EUT Rl il LV RAREE
fastidiosa FEI[* A AR RLERAEI Y 7 (Purcell, and Hopkins, 1996; Schaad et al.,
2004) > 2001 & Mehta #! Rosato [Pl 1l BB A e 2 1 fﬁ
=V X fastidiosa PATKIVIHE]EL X DNA [RVRITE - 0] 7% £ 740 16S DNA H-]]
3T B BT 55 R AR B9 X, fastidiosa TARESY BT T
[R5 2004 # Schaad =™+ }[ﬁﬁ\ F"T [ﬁjfﬁ;j; & X fastidiosa [RIFFAZFH-]]~ TES
DNA [FlffIE ~ ot k@ (8 B BB IS 1517 - X fastidiosa Atk &35

53 EL = BERRFE (Dprercel — S F A& ~ P17 ﬁ%ﬁﬁ(maple)kﬁ ~(almond )Rk
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(2) multiplex —F F 11~ (peach) ~ = (plum) ~ ffj (= (almond) ~ #éyi(elm) » pigeon A&
(Vitis aestivalis)[Ftk 5 (3) pauca—F | AHAj(ciruts) [tk - xg = FEER7EIf] 16~235
tDNA Wb 5 ] 5% 0.987~0.992 » 7 Pl 0B 2 S A AT
TSV X fasidiosa AR ] 16~23S tDNA B ] "SR () 1 7 A0
0.876~0.8%4 » S5 (SH7 Y. fusticiosa = TEFEIRPAREATII il » [N 4S8t 4
S U AR T Y 4L 2 i A 2 B T
B ST A T A R VR R ISR 2 R
RS SN ST R L R e TR R R
(Leu and Sue, 1993) » Sl ffol 440 RGIHIZS * o o iy 21 i 2 APV S
SR FIITAIRN PP POR SR BT
S e APURGTHIOR - 1Y PLS-FIPLS-R [ISFRIS 4 Aty L b
FYPRIIFC 416bp SLEIR P25 B o (ESEBI9E PIRIA  X. fastidiosa . partk
B U RGETAL BN PR R R D A P e P [ S
ARG EAEHAE R A T TRRACR R S T A Do > R
(B SN E 7 TRIRR AR PR 5 T JBRT - i G RJ38 PCR 46
st I [ F 7 (henolic. compounds) T LIl PCR ~ ik » & A4
TPV VR B  PVPP M ABREIRSTONT I DT
[i9=" JEHEL PCR A 354 (Benson et al., 1996; Kim et al., 1997; Minsavage et al.,

1994; Rowhani et al., 1993; Singh et al., 1998; Wang et al., 2004) » 7+ PR ™ [y
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FERGEARE 11| SCPAP #5 R [V IR F IR Re B A 7 32 0 A 7
H 45 (R > RS B F IMBY PCR A8 RN TS SCPAP
ARV 55 5 F il PR PVPP ﬁﬁ% BN Sl AT Bl Ve
P (= {7725 ([ 3hd(Benson et al., 1996; Minsavage et al., 1994; Rowhani et al,
1993) » ffif PVPP Ji' I {53 { 1 #2(Warren et al., 2000)  sEffi 4] PCR Af 5k -
] R A SR sl | SCPAP AR KL e VAR e » |4
A e (Rl il g 2 o [T BRGS0 PCR ﬁ‘ﬁﬁrﬁ
Pk TP NS % - PR (B B ] T R
kL6 Tireal-time PCR)S!E) bR BRI €1 - pUS! phdiesirt it
BV IRE P AR AR i S S S D 2002
Oliveira 3~ ™ [P [R5 £ sk L6~ L PSSRy X, Lastidiosa W AHARIT 1)
R IF ) = i AT RO APE T 2 T VAR o PR s [
5 PG TR 6 O RTEZOTRC AR i SIS )i o OB A
T ROE AR IR I = ST OO RO R A e

nested-PCR fiRL* [} PCR 2535~ 4 ‘jﬁﬁ"“’ﬁ DR RURE T T P
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Fig 1. Dendrogram depict the genetic relationships among pear leaf scorch bacteria
and strains of Xylella fastidiosa from different host based on RAPD patterns. All analysis
using Numerical Taxonomy and Multivariate analysis system (NTSYS-pc). A similarity
matrix was calculated on Jaccard” s coefficient, and the tree was generated from the

similarity matrix by unweighted pair-group method with arithmetic mean (UPGMA).
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Fig 2. Dendrogram depict the genetic relationships among pear leaf scorch bacteria
and strains of Xylella fastidiosa from different host based on ERIC-PCR patterns. All
analysis using Numerical Taxonomy and Multivariate analysis system (NTSYS-pc). A
similarity matrix was calculated on Jaccard” s coefficient, and the tree was generated from

the similarity matrix by unweighted pair-group method with arithmetic mean (UPGMA).
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Fig 3. Dendrogram depict the genetic relationships among pear leaf scorch bacteria
and strains of Xylella fastidiosa from different host based on BOX-PCR patterns. All
analysis using Numerical Taxonomy and Multivariate analysis system (NTSYS-pc). A
similarity matrix was calculated on Jaccard” s coefficient, and the tree was generated from

the similarity matrix by unweighted pair-group method with arithmetic mean (UPGMA).
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Fig4. Neighbor-joining tree based on the 16S rDNA sequences show relationship among

pear leaf scorch bacteria and strains of Xylella fastidiosa from different host. Numbers

on branches indicate the percentage of the number of times that the node supported

by 1000 replicates of bootstrap analysis(only values greater than 65% shown). Bar,

represent 0.01 changes per nucleotide.
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Fig 5. Neighbor-joining tree based on the 16~23S rDNA intergenic spacer sequences show
relationship among pear leaf scorch bacteria and strains of Xylella fastidiosa from
different host. Numbers on branches indicate the percentage of the number of times

that the node supported by 1000 replicates of bootstrap analysis(only values greater
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than 65% shown). Bar represent, 0.1 changes per nucleotide.
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Fig 6. RAPD pattern of strains of pear leaf scorch bacteria, Xylella. fastidiosa
from different host and other general bacteria using OPA-11 random primer (A)
and southern hybridization of the RAPD production with OPA11-1400 probe
cloned from pear leaf scorch bacteria strain 2(B). M: Gen-100 DNA Ladder
(GeneMark, R.0.C); 1-10: pear leaf scorch bacterial strains; 11-20: strains of X
fastidiosa of different host; 21: Erwinia chrysathemr, 22: E. carotovora subsp.
carotovora, 23: Burkholderia caryophyllies, 24: B. gladioli; 25: Pseudomonas
syringae, 26: Ralstonia solanacearum;, 2'7: Acidovorax avenae subsp. citrillr, 28:

Xanthomonas axonopodis pv. citr, 29: X. campestris pv. campests, 30: X

campestris pv. vesicatoria.

38



M12 34567 8910111213141516171819 202122 23242526272829 303132 M

416bp

M 3334 353637383940414243444546474849505152535455565758596061626364M

M 65666768 697071727374 M

i~ 91 % PLSFIPLS-R SIACS A A B - PHES Xvdeda
fastidiosa TARK | PUAPIATARK = DNA 13 (i FEshoflishn ™ Tk P

=%,
ik

Fig 7. Polymerase chain reaction amplication products of total DNA from
strains of pear leaf scorch bacteria, Xylella fastidiosa from different host,
and other general bacteria with primer pair PLS-F/PLS-R. M: Gen-100 DNA
Ladder (GeneMark, R.O.C); 1~30: pear leaf scorch bacteria strains; 31~64:
strains of X, Zastidiosa from different hosts; 65: Erwinia chrysathemr, 66: E.
carofovora subsp. carotovora, 07: Burkholderia caryophyllies, 68: B. gladiolr; 69:
Pseudomonas syringae;, 10: Ralstonia solanacearum, 71: Acidovorax avenae
subsp. citrillr, 12: X, campestris pv. campestiis, 13: X. axonopodis pv. citrr, T4

X. campestris pv. vesicatoria.
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Fig 8. Detection of pear leaf scorch bacteria of diseased tisuues from differnt
pear trees in fields by polymerase chain reaction using primer pair PLS-F/PLS-R.
M: Gen-100 DNA Ladder (GeneMark, R.O.C); 1-9: samples from different pear

diseased trees; 10: healthy tissue; 11: positive control; 12: negative control.
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