






































































































































d A  d 
l o  ~ ~ a a l n % a ~ / ~ a a " a " m s  a~da~b~~?dwansu~u$abei~d~sntmndmflbxwmfluu~oiflmmdaqwu 

1 i 1 d s : i i ~ f m w 9 u m s m s a o ~ 1 ~ ' ~ ~ a ~ a ~  l o  mvii [ma: w u ~ m m s d u l 8 a u u b ~ n ~ s ~ o ~ n " u f f i ~ a  

I r n m m n ~ ~ n s ~ u a ~ n ~ u n i s d s : n ~ u w ~ ~ i m ~ ~  miu n o d ~ d e ~ 1 a n r e n ? r 6 $ ~ ~ a d ~ n i x 1 1 ~ ~ ? a -  

nested PCR 

L W P ~ % A  Single closed tube nested PCR W?B One tube nested PCR 

olflmsf#~"aested PCR % d ~ b d ~ f l l ~ O ~ ~ l ~ ~ 3 b ~ 1 d 9 1 R ~ b ~ ~ l ~ ~ ~ b R M d d ~ d ~ ~ f i  

nae~nd~~umsi id~%oin"u~?wsmuaf$ 2 i i % f i Z . j j ~ ~ n i n l ~ ~ ~ ~ ~ i n i s d u ~ d ~ u % u ~ a ~ e i i ~  
A 4  2 

tdomm~fl~MiwmnRuu S~Y&msrinuimsw"id~i3oi nested PCR %unab~mnAoafk (Single 
8; 

closed tube) (Liop et a[., 2000) uum ~ R o ' ~ a d s : ~ a w s l u s i  2 imun~ssn,mu%G'$id~i3u t 

%unaaaanAoan'ol % s w " i l $ i i o  a i - ,~a" ~asn'wnisduadau9$ds=w~maaai aIa-,nisini;%# 

~ ~ I S O B ~ ~ I I U U ? ~ S I U ~ ~ V ~ . I  one tube nested PCR ~M~fl%ufllSl~bfl~wSluII& 2 b~un 
P) 

Gd i 
g a d  

1. ?wsmusidiisn (external primer) B : $ ~ ~ I W ~ U ~ ? U ~ D ~ I U R I ~ U ~ ~ $ ~ ~ U I R ~ H $ ~ ~ U ~  

2 4 d  
~ ~ ~ o : n i u i s n e s n ~ ~ u u ~ w s t u o i ~ $ n e d  (internal primer) ~ I U % U ' H U O I B U ~ B ~ ~  

(template) I~%~WSIUEI~ 
i i n m  

I W  a d  
2. ~ ~ M ~ ~ ~ l ~ ? U ~ U ~ f l U R d b ~ t b $ ~ d l l U ~  (annealing temperatures) Tlbd19"151'Ub5d~1bd 

immsnlla-,ino.r a ~ o d m t n n d i d ~ l w d b ~ ~ d ~ ~ e ~ i  PCR ~ ? $ ~ i n ~ w s l u o i i t ~ a : i t t o n  

oin+ 

2 
G Q ~ U I  (2550) ? $ ~ ~ ~ u I ~ % ~ ~ I s ~ s ~ Q M I I Y ~ I ~ u ~ ~ ~ u  .X axo,roporlis pv. citri f l l b H ~  

~rnIlndmneiuedw"%ms:~an"u homniin one tube nested PCR l ~ o I f i w s m U b i 2  yR ?$lid 

? w S  l u b i T R ~ S  f l  Pth3F (GGTACCCGCiCGGTCGCATGA)I pth3R (GGTGAGGGGGCAGGG 

GGAGA) Ila:!W 9 1 ~ 8 i ~ R i f l B . I  D3 (GGTGTGGTGCCTCGATAGAT) ID4 (CGAACAGAC 

CATTGCCCTAT) $3 annealing temperature ;dlfl~;ldi%J TRuIG~~uIRII~I IU~~~$~P,OI 

PCR <IU~U 25 ?~J%BS~"GIS d.j:flbU$3~ 1xTaq buffer (50 mM KC1, 10 mM Tris-HC1, pH 9.0, 



0.1% Triton X-loo), 3 mM MgCl,, 200 pM dNTPs, 0.01 pM % ~ d 1 ! ~ 9 l ~ ~ ~  pth3F lla: pth3R, 

2 pM 1 W S l ) l t l i  D3 D4, Taq DNA polymerase 3 units (Promega, USA) dGz01 PCR AU 
h ~ n l ~ l l f J ~ ~ 1 ~  DNA $UIIUU&U$U (initial denaturation) d p N M t ? ~  94 adnimni%un laUl2ai '  

4 UIQ 0 i n ~ u d i d ~ % u i l ~ a 1 h u d ~ u i ~ 4 ~ i u 1 a & u 1 ~ u u  (DNA amplification reaction 

condition) dS:nd~l#au 94 89Fill%al%fJ6 18u laa l  30 quid !la: 72 6dH11(11al%Jfl l ~ ~ l ? a i  

1 uiW ~IJ~~AUIJI 25 s o u  F h s o u ~ n a ~ u s . r ~ l f j ~ u i  PCR ~ n u ~ l u n m u i ~ $ u ~ a $ u ~ ~ u u d  

;runnu' 94 sdFiilaal%un 18ullrn 4 uid d ~ ~ u i ~ ~ u f i l n ~ s o u n ~ ~ d s : n o u ~ p s ~ ~ ~  94 

as~liaaaaGun a4uaaai 30 ~juid, 56 a d ~ i m a l % u n  18u laa i  30 q u i d  [la: 72 a ~ ~ l i m a 1 G u n  
drl  d lbunm 45 i u id  d i d f i % u i J i  40 s a u  ga~iuri1nlskdlns1:~a1au1asauqa~1u (tiwl 

extension) dltunnt 72 a . r m ~ r a l 9 u n  i a u l a a i  5 uid ~ a a t i n s i n d f j % u i  PCR r i iu i%nn:d  
A d  

%nu%+ 1.5 % agarose gel electrophoresis %U 0.5X TAE buffer) ~ ~ l ~ d l d ~ ~ ~ F I d 9 1  91 100 $?a& 

1 8 ~ ~ 1 ~  15 U I ~  l u ~ m u i l $ u l a n " ? u  ethidium bromide 1 l f i : ~ ~ 2 0 ~ l ~ ~ ~ I ~ ~ l ~ ~ ? ~ l f l ~ b d  W 
1 4 d  

transilluminator w u i ~ r n ~ ~ n l d u f i u ~ ~ v u a ~ o u ~ o I ! X  1 mu UUIR 154 dlun (bp) (IIIW~ 23) 
2 dawwi:aoi:odfl"ua"l$uiP]n"Uad~u pth.4 "Uadl~a <Y axonopodis pv. citri %au%&?lubl"a? 

(sensitivity) ~ u n i s n n n ~ d a i n ~ i u ~ . ~ " u . ~ " u R i ~ a " u o ~  Z l i u l o i r i i f l " ~ ~  0 . 5  G T ~ n ? u i d f j R u ~  !la: 

n a i u i ~ u ~ ~ ~ R : i ~ a v a ~ 1 ~ a & ~ ~ " u ~ u a a o ~ m s a o 1 X ~ a  9.4 n t i a u l n l a i i i  J f j B u i  

94 

3'6 Immunomagnetic seperation 

oinlltymmsi'ut?ddfj%ui PCR dda~ddouoonoin4va i~~asunaudf j%ui  PCR 
1 d I 94 

%unismsaoniavaaaundGunisnqlsnw"v%~ums~~incdiiaei~~w"v (Hartung et a1.,1996) 09 law 
w -4 

f l lSi l??i irnmunomagnetic separation (IMS) M?D immunocapture 811%' f~3~ f l l l 3% PCR M?B 

A 
nested PCR 1~a11K~~n1~19naia~~a:~w"u~s:~n~nia~~a:~a1u~awi:~oi:o~~ums 

1 
~ s ~ Q M I I ~ ~ I ~ I ~ T ~ ~ ~ s F I ~ ~  (Hartung et a/., 1996; Walcott and Gitaitis, 2000; Poussier et al., 2002) 
M 

3% IMS 18umni in~11dlaiuqWll i  l~l(lflll%~irnmunomagnatic beads l ~ d t 3 l l $ ~ f J l l t 3 ~ ~ ~ 8 i ~  

2 A' 
lavn:loi:rdn'ulvammq~snw'v I I ~ ~ I  bead 1d$a~u;~]laa&adlvanimqTsn~v ~ l u n o o n  

a 4  A 
s in~an&lunn lsueu l  ~ ~ a : m s ~ u ~ ~ u i e 1 n w " ~ 1 ~ ~ ~ n : ~ s a o ~ d a ~ ~ n ~ u 8 a ~ a u ~ " a ~ ~ ~  n ? s  

1 
nested PCR ~ ~ u m ~ i a u ~ W d ~ ~ ~ ~ ~ ~ l i n i ~ ~ u n i ~ m s a o n a u ~ ~ a : n ~ u ~ s n m s a o n o u ~ v a n i ~ n ~  

% ~ n w " ~ % ~ f i ) l l ~ ~ ~ ~ % ~ ~ 7 ~ ~ 1 d w " ~  (Alvarez, 2004) 
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