ANIATIUUALIY Clavibacter michiganensis subsp. sepedonicus
nvhiugiudsaindrlaamaila Real time PCR

Detection of Clavibacter michiganensis subsp. sepedonicus

from Potato tuber import by Real time PCR
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WUATILSY Clavibacter michiganensis subsp. sepedonicus mm&gkmﬂnmmu
(Bacterial Ring Rot disease) vawiunsadunuafiSenvinanudemelifussuumskasiaiugiunss
TunaneeUssma Ussmalveddisiugdunsaitensuilaauagldimzugniduduauann vibid
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P szt des N nAUR A aNA U NGRS LRl C michianensis subsp. sepedbnicus

Y El
Dudmgiginiunddgstanils IiiAeanudemeliiunskaaiiugiunsa JWududes
s¥ARTE NS MNUBINUATISY C michiganensis subsp. sepedonicus AMIUIBNITATINEDY
FaduuuailiSeanmlspiienduseansnmduismavilsnlddmsulesiunsidwvesdngited
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C. michiganensis subsp. sepedonicus g3t real time PCR TflUseansnm sinsuazany
TGV R Teeonuuilnsesiteldlunsrsedeudouunitiae C michiganensis subsp. sepedonicus
91NBUL6S ribosomal RNA gene @1 165235 ribosomal RNA intergenic spacer ufihinn
panuwuulnsesAeBu16S ribosomnal RNA gene @2U 165-23S ribosomal RNA intergenic spacer
Tnelalwswes

asg'sluiw’i’mﬂ’ﬁﬁ’ufé’f’n%aLL‘UﬂﬁL‘%EJ C. michiganensis subsp. nebraskensis 3984ld
a11150ain DNA 91nwuailids C michiganensis subsp. nebraskensis \iernunu DNA

positive control
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WUANILIY Clavibacter michiganensis subsp. sepedonicus mLWﬂiﬂLﬂﬁ’NLLmu

'
a a a o a

(Bacterial Ring Rot disease) vastuniufunuaiiSeivihanudemeliiuszuuniswaniia
stussundslunans Ussing wuafiSednvhaisdinrietivioomsvesiudun s vinlsiie
o1MsitEua vilvdusiudSanouuaiieazdnluegluiiug frusmaunuaiiselivneg
udseglusiniug snnfivsinauuaiiSsnagiliisiugiuinld fsisaunnudemeiiie
nnlsaimanulussmeanssowinn Tsadvlinandmdeneie 50% lulsanasade
\deviy 30% WuRiltse C michiganensis subsp. sepedonicus JAMUEIAYNNANATUNY Loy
lunguanamelsudalvieglungu EPPO A2 wulin1sszunaluunsuseinavesanainglsy s
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narsUsemaluanamglsunduunandniiiugdud s linunisseuinvesuunilisedl
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luvszinalnsuwuaiisediludnginduii delisrenunisnunuaiiesinlulssnelng
wivszinalvedinmsdudiiiugiunsadunaindausemaiiow s unEnwnuiur ey
aveldinzugn UssmetdnivaneUsemelaun avsgesisn uaandinisssuinvedsaing
Wiy yid asdesiidudums(pathway) seauaiiise C michiganensis subsp. sepedonicus
d’ a £ v £ v v -] L d a ! CY (% s o ) ::l' o ¥ dl' a a
fer9faurduianugle vinlvdeelinasguiiiugiudsaiungt iensiawuaiise
C. michiganensis subsp. sepedonicus IINNNFAUANIIN FatiunIsnTIvaeuItady
wuafiseamalsafiailiuszansamiduismmiandndudedinsimuunldduasedislu
aa  ad A . . . . = A
ANFATIINILUANLIY ITNITATIVNUANLIY  C. michiganensis subsp. sepedonicus 393
ANUEAY oM InTadesdiusedndnim Saulilunisnsie Tnganansansianmuuadileny
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C. michiganensis subsp. sepedonicus 19833 real time PCR Tflusz@nsnin saai57uas
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gunsal
1. gunsalumsguluviesuiiinisuuaiiie laun ¢sweviinUasnide guninl
NSHENLTBLUATILTE

)

2. gunsalivenmans wiu gaauanaamgll giiudmiuiiuiedng wleilannusiu

e

lo nseavgviinmunueamall lasesinAinaniuueas (spectrophotometer) fiau (oven)
LAT84 Thermocycler (Biometra ®)

3. insesuiiuargunsaldugiildluiesufuRnig wu w3oeds, pH meter 1Husiu
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nsvesyg g Uiy Clavibacter michiganensis subsp  sepedonicus
dlesnuuaiie C michiganensis subsp. sepedonicus ifisenunisusingnululssne
ny Keduisdndudosdinisvooygyinindransisseinmeity Belgan  Coordinated

collection of Microorganism lagdniA1veayg IRl (Wuunn.1) wieulauatoyanis

Y a v v =~ 2

thiidsioniuienmsvaasvieiss ausrenuzeynssunmithdsenihuiiion1smaass
visolde Wloldueygymudn Ssiudumnidunilenaassdely

specific primer dufutioya primer lisenuin aunsaltlumsnsivitdedelsaning
whlvewiuelss Wkafiuasdemuanizianzasienuaiie C michiganensis subsp. sepedonicus
faden primer niuhdduiuaves primer lWduaswiiieldlunisnsieitedelsauinig
wulaeds Real time PCR #oly

N13u8n genomic DNA lﬁU?qw‘ﬁ{ ( Purified genomic DNA) n1sikgn genomic DNA
Iﬁu%qwé 13504 Pitcher et al (1989) o/l L%@U%Ejﬁ/l%‘ WUATiSY C michiganensis subsp. seoecbnicus
amlsaninanuesiuids 01y 48 $alus vuewnsude LB liquande wnnilouuaiiie
Wﬁu‘wﬁﬂqﬂ azane Tul fadans Resuspension buffer (0.15 M NaCl tag 0.01M EDTA pH 8.0)
ﬁﬂﬂi‘jumnmﬂaué’wLﬂéaawguLufaa Hettich (Universal 116, Gemnany) #imnui§iseu
14,000 s0UABWIT W 5 Wift Tedutiladrauy Wude 100 Talasans TE buffer pH 8.0
(10 mM Tris uaiz 1mM EDTA pH 8.0) weslidillneldl indestiu vortex isse 500 lilasansues
Guanidine thiocyanate—EDTA-Sarkosyl solution ety Whuse 250 lulasans ves
7.5 M ammonium acetate fiutulu §iu-20 °C wanlsiidniu Msuuthuds 5 it idade
500 lulpsdns chloroform/iso-amyl-alcohol (24/1) wauldniu whludunnpzneudie
Lﬂ’%@ﬁ%i{ULﬂ%ﬂﬂ Hettich (Universal 116, Gemnany) Vimmﬁ%au 14,000 SOUABUT WU
10 wiit ivauthlatheuy Taneeslmifiussy a1s isopropanol futiBulu §iu -20 °C
$117u378 lalasdns waulidrfulasniswdnuaeanduluin st lunuvisadiod
RENOU genomic DNA fiauisaseu 14000 seuseundl uiu 10 uifl dmeneufieuede

a v

150 TalAsAns vas 70% ethanol 1wy 2 Asa Adlsiuisfigmgiivies anemznouUDNA e
TE buffer pH. 8.0 U3anas 100 lailasans FavSinamnuidudu uazauninwesiiouts v
AAw A260/A280 51’38Lﬂ§€]<15pectrophotometer (U 2001 UVNVis, Hitachi Instruments, Inc., USA)
wazU¥umududu DNA voudeusarlelmavlfienududu 50 wiluniu/lslasdns il

ilunaaeulfisen Polymerase chain reaction
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nagsuanilInsauvesUfAte Real time PCR Tngnisu Tm flsnzauves
Iwsiwes ilethanhnsnaseuUffiten Real time PCR axldigumailunisduglnswesiu
Mduefiuluy (annealing temperature) fvay saenIuvadoUMIATIINzaUluNTg
U nsenluusiazyaeia vpdeUANMZRivwaLTes Real time PCR e crossing point
ez AATIZNM melting curve

VIAFBUANT AN (specificity) wazmula (sensitivity) ¥8UfATeN Real time PCR
lun1smsiauuafitse € michieanensis subsp. sepedonicus Wunsneaeu primer i
Fuaszily Ingldanmiluunzauiildainde 3 wvhnismageuausunizees primer Tng
14 DNA wazwavoadonuniliSe C michiganensis subsp sepedonicus AUt DS DNA
71 50 ng wavAuTuvNTadT 10° cfu/ml msvaaeuatllunsITIERULUATISE
C. michiganensis subsp. sepedonicus (sensitivity) U89 primer Tngldannduanzaudls
9 nde 3 Tngld DNA v wuaiiiSe C michiganensis subsp. sepedonicus Aifianududu
8 ssfu aust 50 wilun3u v 100 walandy warldiwad wuailde C michiganensis subsp
sepedonicus fieududu 10°, 107, 10°, 10°, 10°, 10°, 10°, 10 wirelaladl/fadans

NAABUIS Real time PCR Tumsmsiamwuaiitis G michiganensis subsp.
sepedonicus 1nRugTulFaiv g vinsduiegaiatugiinindianeunsaaii
112w 0.1% tharhgdnwazeinsvedlsaninwnu falendusetviosmsvesitogs

11 Ténasn 1.5 ml microcentrifuge Ffiuge 100 ul ves phosphate buffer saline pH 7.0

a

UARI9E19918 plastic disposable pestles Tagidentlunnnznaumisinies centrifuge 7

5,000 rpm tJutan 5 ud vdmvuiiludnlaldanasn microcentrifuge ¥wn 1.5 ml #iq
dwupzneu ¥ 2 ul vesmegiadusunuulunisiufiisen Real time PCR muufizend
NANIMAITIAU waznNBg 1 UTEUEUAUNITATINTDUUDIMNT semi-selective for

C. michiganensis subsp. sepedonicus
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nsvesyndndwuATSY  Clavibacter michiganensis subsp.  sepedonicus
Weosnnuwuaiilss ¢ michiganensis subsp. sepedonicus s lifisnaaunisusingwulu

Uszindlne dauiedndudesdinisvesyginindiainsrsuszwmeaau Belgian Coordinated

b=} o

collection of Microorganism lagdnLaseuyinAveuy1ndLdl (Wuunn.1) wieuiauadoya
nsddweIiiaN1IMARRWTeIY aglusgninimsiauedennzaynTunTUE

Aosnuien1snaaewizedTe Waldsuauynuad Jsidunisintuienaassialy

nsusniderindegisatudfaiud dudunisduiufetsiiugiul Sadud
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NUTLNADDALASRYINUIUY 12 A288719L8NTBIINAIBE1NNUNTINULY1AN0EASHEY 12
feds lwuewurilss C michiganensis subsp. sepedonicus
senuuUlaIEI NP Iwa (spedfic primey) Andiunsdudtdeasaa iU nucleotide 789

'
a =

Bund AU wueise C michiganensis subsp. Sepedbnicus T GenBank (www.ncbinlmnin.gov)

deran aRNLLUUprimer ﬁLﬁW’lSLﬁl’]%ﬁNﬁ’UL%a WURTILY C michiganensis subsp. sepedonicus
Toewudn BufitiuneenuwuulnsiuesfeBu16s bosomal RNA gene dau 165-23S ribosomal RNA
intergenic spacer Toelalns ma%éﬁ‘ﬁ

Forward primer (Cms 50-2F), (5)CGGAGCGCGATAGAAGAGGA,;

reverse primer (Cms 133R) (5/GGCAGAGCATCGCTCAGTACG;

TagMan probe (5)AAGGAAGTCGTCGGATGAAGATGCG (Cms 50-53T)

Cms probe FAM-5VTTCCGTCGTCCCTTGAGTGGAT-3VTAMRA

msiwien DNA  positive  control  iflasanagluszminmstiududeuuaiiite
C. michiganensis subsp. sepedonicus sdliiaansaarin DNA anuwuaiiise C michisanensis
subsp. sepedonicus viteranidu DNA positive control fetudaldifiumsdanszitu 165
ribosomal RNA gene @au 165-23S ribosomal RNA intergenic spacer Wity DNA

positive control IeALlunsnadeulnsiueine

ajunanmvaaniuasALuLln

\lesanwuaitiSe C michiganensis subsp. sepedonicus laifissaumsusingwulu
UspinAlne fefudsdndusiosinisvooygmindrainsassmagu Belgian Coordinated
collection of Microorganism lagdataseuvinAveayy gl (uunn.1) nieuausteya
msihidsdesuitensmaaswizedde eglusenitsmsiaussionnzeynssunstiiinds

AosnuLiven1snaaewiiedTe Waldsuauynuad Jsiiunisintuivenaassioly
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