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  داخل وتكاثرها  ،تقنيات الحفاظ على الفيتوبلازما
Catharanthus roseusالبيت المحمي على نبات 
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Fאא٧א،EאCa. Phytoplasma mali’א

אאאאF٨،٩אKE
אאWF،אאEא
؛אאאאK

אאאאאאאאא
F١٠KEאא،

אאאKאאא، 
אF،א،אאאEאא

אאאאאאאא
F١١KEא،אKאאא

אFאאאא١٢،١٣KEא
אאאאאא،אאאא

אאF١٤KEא
F ،א،אאאEאא،

אאאא
אF١٥KE 



אאאאאWא 

 ٥٥ 

אאאאאאא
אא.אא-א-

אאFFeraEאאאאא،
אא،אאFאא،א١٦E.

אאאאאאא.אא
،.אא

אאאאKא؛א
אאאא،אאאאא

אאאא. 
 

٢-אאW 
١. Kאאאאאא

אאאאאא.אאWאא
א،אא،،אאאאא،

אFא،א١EK 
٢. אאאא،אאא،אאאK

אאK 
٣. אWאF١KE 
٤. אWאFא٢KE 
٥. אWאFאא٣KE 
٤KEאאFאWאLא .٦ 

 
٣-אW 

 

١-٣WאW 
אאאאאאא

אKאאא
אאא.אאאאאא

אK ،אא. 
 



؛א 

 ٥٦ 

 
 

אF١EאWאאאKWאא
אא،אא،אא،אא

،אאאאא،אא.،אאאא
אKאאאאאא،

א؛Kאאאא 

 
١-١-٣WאאArabidopsisW 

١K אWFאא-0Columbia ecotypeE؛א
אאאאאWאF٥KE 

٢K אאא٤אWאF
א٦KE 

٣K אאא١٠؛א
א ٢٠.  

٤K ١٠אא،אF١٠אEאא
אא٣אWאF٧KE 

٥K א٦-٣Kאאאא
אאWאFאא٨KE 

 



אאאאאWא 

 ٥٧ 

٢-١-٣WאאAster and LettuceW 
١K אאאאא٢٤א،٢

Kאאאא 

٢K אאא٦،F٤E
אאא. 

٣K אא٣؛
אאKאאא١٥،

אאWאאKא 
 

٣-١-٣WאMaizeW 
١K אאאאאא١٤א،

אאא،
אאאא،אא٤K 

٢K א،א٣-١؛אא
אאא،אא٤٠-٢٠،אא

Kאא 
 

٢-٣WאאאאW 
١K אאא،אאאא،

،אאאאFאW
٩אKE 

٢K ٣-٢،אאאאאא
Kא 

٣K אאאא،אא
אWאFאא١٠KE 

٤K א،אKא 

٥K אא،אאאא
א. 

٦K אאא،אאא
אWאF١١E. 

٧K א،אWאFא١٢E. 



؛א 

 ٥٨ 

٨K אא--٢٠٠،
אאאאאאא

אWאF١٣E. 

٩K אאאאאאא
K،אא،א

א-א-אא. 

١٠K א،אאאאא،א
אאאא،א٧K 

١١K אאאWאFאא،א١٤KE 

 
٣-٣WאאאאW 

،אאאאא
אאא. 

١K אאאא،א
א،Kא 

٢K אאאא،
אאWאF١٥KE 

٣K א٣٠אא،
אאאF٢W١،١W١EאWאF١٦KE 

٤K אאאאאאאאWאF١٧KE 
٥K אאאאאאא

،אאK
K 

٦K אאא،אא
אWאF١٨KE 

٧K אאאא،א
Kאאא 

٨K ،אאאאאאאK 
٩K אאאWאFאא

١٩א(K 



אאאאאWא 

 ٥٩ 

١٠K אא،אאאKא
א،א،אאאאא

،אאאF٢W١،١W١EK 
١١K אאא،א

אKאאK 
 
١-٣-٣Wאאאאאא(AY-WB)W 

אאאאWFאא،א،
אאEFאאאאM. quadrilineatusאWאFE

٢٠KE 
١K אאאאא Jאא(AY-WB)،

א،א،אא،א
K 

٢K ٥٠FאאאאM. quadrilineatusE
אFEאFאא٢٠KE

אאאאאF٢W١،١W١،Eאא
F٦،E٢٠Kאאאא 

٣K אאאא٧אFאאE
אא،אאאא

١٠ J١٤אWאF٢١KE 
٤K אאאא،אא٢٣אWאF

٢٢KEאא(AY-WB)אאא
Kאא 

٥K ،אאאאאאא
K 

٦K אא(AY-WB)א؛אא
אWאFא١٩KE 

٧K אאאאאא
אWאF٢٣KE 

٨K אאא،אאK
אאK 



؛א 

 ٦٠ 

٢-٣-٣Wאאאאאאאא
אאDalbulus maidisW 

אאאFאאMaize bushy 

stunt phytoplasma (MBSP)،Eאאא،א
אאאKא١٠-٧،K 

١K א،א،א
אWאF٢٤KE 

٢K ٥٠FאאאאDalbulus maidisE
א،אאאאא

F٢W١،١W١EK 
٣K אאא١٤אאאא،

אאאא٢١-١٤אאWאF٢٥KE 
٤K אאאאאא

אאK 
٥K אאאאא،

Kא 
٦K אאאאא(MBSP)א

אאאאאWאF١٩KE 
٧K אאאאאאאאאא

אWאF٢٣KE 
٨K אאא،א

א،אאK 
 

٤-אW 
١K אאאFאא،א،אE

אאאא،אאאאא
אאאKאא

،א،אאא
אא؛א،K 

 
 



אאאאאWא 

 ٦١ 

א: 
 אאאאאאאא

KאאאRose EntomologyF(PO box 1474، Benson، AZ 

85602، USA)Kאאא
אא،אאאK 

 אאאאא
،אאאאאא.

אאאWB100 SECharles Austen Pumps Ltd Royston Rd، By 

fleet، Surrey، KT14 7NY، UK). 
٢K אאאאא،א

אK אאא،א
א.אאאא١،

٧٠٦،אאF٢EKאאא
אאFbrochosomes،E

אא،אKאא،אאא
אא،،،א

١٠،٦٠،٥}٢א
١٠א،א،אאאאאא

א١٠אאאאא٦٠؛
Kאאאאאאאא 

٣K אא،א
א،Fאאא١٧KEא

אא،אאאא،א
אBugDorm Store (MegaView science Co. No. 656-2 Fuya Rd، Taichung 

40762، Taiwan)KאאPolaris Instruments Ltd،
Dr Ian Bedford at the John Innes Centre.،א

א،א،אאK
אאאאא،א،

Fאא١KEאאאאא
אKאאא،א

Kא 



؛א 

 ٦٢ 

 
 

א٢WאאKאאא
אFאAEKאא- -

אאא،אאאא،אא
אBאKאאאאKא

אאאאאאא،،אא
אאא،אאאאKא

אK 
 

٤K אאאא،אא
Kאאאאא

אאאאא(Polymer Plastics Company LC, 550 

Mallroy Way, Carson City, NV 89701, USA)Kאא
אאאאK،אא

אאאאא،אא
אאK--אאאא

א(The Bag N Box Man Ltd. Unit 1, West St, Shutford, Banbury, Oxfordshire, 

OX15 6PH, UK)KאאFאEFJetranE
،אאאא،K

אא،א،K
אאאאאא،،



אאאאאWא 

 ٦٣ 

Kאאאאאאא؛א
אאאאא،Kאא 

٥K אאא،Kא،א
אאא؛אא

Kאאא،K 
٦K Kאאאאא 
٧K ،אאאאאא١אא

אKאאא،אא
אאאא،אאא،א

אאאאאא،
Kאא 

٨K אאא؛א١٠
٢٠،אאא

،אאW،Kאא 
٩K א،אאא،א

؛אאא. 
١٠K אאאא؛א

א،Kא 
١١K אא،

Kאאא 
١٢K אFLEאא،א

אאKא١٠-٥،אא
Kאא،אK 

Fא،א،אאE
אאא،אKאאא

אאאאאא،
אאאא،Kאאאא

אאאKא،Kאא،א
--אKאאא

אאאאאK--א،



؛א 

 ٦٤ 

אאאא؛אא
א،אאאא. 

١٣K אאאאא،אאא
אאK،Kא

،א،א؛אK
א،א. 

١٤K אאא،אאא
אאאא؛אאא.א

אאאאאאאKאא
אאאKאאא

،--، ،
Kאאאאאאאא

،אאאאא؛
אאאאא.אאאא

א،אא،א،א
אא. 

١٥K אא،אאאאK
א،אא،. 

١٦K א،אאאאאאK،
אא؛אאא

אKאאא
Kאא 

١٧K אאאאKאאא
א،K،،א

Kא 
١٨K אאא،א،אא

Kאאא א،א. 
١٩K אאאאא؛א

FאLEאא. 
٢٠K FאאM. quadrilineatusE-א-א

אK،אKאא،



אאאאאWא 

 ٦٥ 

א٢٠-١٥א،א١٤א،
אא١،אא٤K

٣-١אאאאא،٤٠-٢٠
Kאא 

٢١K אאאאאאW،אBridesmaid 

(Sutton Seeds, Woodview Road, Paignton, Devon, UK)Kא
אאParis Island and Lobjoits (Ball Colegrave, West Adderbury, Banbury, 

Oxfordshire, UK)KאאאFAY-WBE
Kאא 

٢٢K Fא،אEא؛אא
Kאאא،אא

Kא 
٢٣K אאאM. quadrilineatus٥}٤א

א١٦אא٢٢،٢٤Kא
א،א،אאאא

א.אאאא
אF٢W١،١W١EK 

٢٤K אאא؛
Kא 

٢٥K אאא (Zea mays var. rugosa) cv. Early Sunglow (Park Seed Co. 

Greenwood, South Carolina, USA)؛אא
K 

٢٦K אאD. maidisאא
؛א١٦א٢٦،٢٢Kא

א،א،אא،אאא
. 

 
Wאא 

אWAngela StrockFאאאא،
،،٤٤٦٩١E،WאFאאא
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Eא؛א،אKא
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W 

אאאאאWאאleafhoppers،
אאplanthoppersא،psyllidsK

אאאא،אאאא
אKא،،אאאא

אאinfochemical؛،
K 

 
אאWא،אאאא،infochemical،

،אא،אא،א،א، ،
א،אאאK 

 
١-אW 

א؛W،אאאWא/
،אאWאאאאאא،

אCuscuta sppKאאאאאא؛
אאאאאאFHemipteraEא،א

א؛אאאאאא
،-אW-א

،אא،אאK
אאCicadellidae, Fulgoromorpha, and PsyllidaeF١EKאא

،אאאא،א
אאאאKא

  السادس الفصل



؛א 

 ٧٠

א،Kאאא،
F٢אאKE،א

،אאאK 
אאאאא،

אא؛אא
،Kאאאאא

KWאScaphoideus titanus؛אאF٣אKE
א-WאCacopsylla pruni-

Fא٤אא،EKאאPsyllids
אbeating/beat sheetsF٥EK،אא

אKאאLeafhoppersא
Fא٦אE،F٧אFא،E٨KEMalaise

אאאאאאF٩אאKE
אאאאnymphal FulgoromorphaF١٠KE

אאאKא 
אאאאאאPsyllideaא

FulgoromorphaאFאא١،אKE
אאאאאK

אאאE،אאאאאאFא
אFWאEאאאאK،

אFאאWאאKairomonesE،
אFWPheromonesE.אWPsyllidא

Cacopsylla pictaאC. melanoneuraאאאאא
אאאF١١KEאאאC. 

picta،אאאא،א(Candidatus 

Phytoplasma mali)،אאFאאא،Eא
אC. pictaאא؛Fא١٢،١٣E.א

אא Fβ –caryophylleneWFig. 2b1E،א
אאאאC. pruniא

Fא١٢،١٤אKEאאא--אא
FWאא،אKאhawthorn psyllid،C. 



אאWאאא 

 ٧١ 

melanoneura،or the plum psyllid،C. pruniEאK
،אC. pruniאא،א

אאF١٥KE 
 

 
 

אF١EאאאWאאא،אא
،אאאאאאאאאא

Kאאאאאאאאא
אאאאKאא

אא،Kאאאאאא
؛אKאאאא

אאKאא 
 

אאאאKאאא
Kאאאאא--א

א،WאC. pruniאאFJ. grossEDiaphorina citri
F١٦،١٧،EאPlanthopper Hyalesthes obsoletusF١٥،E-אא

אאK 
،אאאא،אאאא

אאאאKא
אאאאאאא



؛א 

 ٧٢

אאא٢٠KE،F١٨אא
אbidensCacopsyllaF٢١،ECacopsyllid pyricolaF٢٢،٢٣،ED. citriF٢٤KE

F13-methylleptacosaneא،2b2E،א
אאאC. pyricolaK 

 

 
 

אF٢EאאאאWאאא
אWEFFEאאאאKEFא،1: β -

caryophyllene (allomone، attractive for Cacopsylla picta ) ( 12)،2:13-methylheptacosane،אF
אCacopsylla pyricolaFE٢٥EKEFLimoneneTrioza apicalisK 

 
אאאאCacopsylla؛

א،K،אא
אאאK،אא

אאאKא،א
،אאא؛

אאF١٤،٢٦אFE٢KEאא
،אאאאFאE،אאאא

Fא٢٧אKEאאאא
١٢،١٤،E،אאאFא
אא؛אאF١E



אאWאאא 

 ٧٣ 

אWאF١EKאאאאא،א
אאא؛Kאאאא 

 
٢-אאW 

WFאאאאא،אא،אא،
א،אא،،Eאא

א،LאKאאאאאא
Kא،א 

 
١-٢WאאW 

١K Wאאאא(0.5-1 m2 )W،א
،אאא،א

~10 cm،Fאאא~1 cm diameterE؛
Kאאאא،W،א

،אאאאK 

٢K אWאאאאא
אא،1-1.5 m15-30 cmא
אא،٣٤Kא
אאאא،

אאאאאK 
٣K Wא،א

،Kא
אF50-meshE؛אאאא،

אאאאK
אK 

٤K אWאא،אאא1 m
،אאאא4 mK 

 
٢-٢WאאאW 

١K אאאWא
א،Kא



؛א 

 ٧٤

50 cm،אא.א
אא،א،Kאאא 

٢K אאאWאאאא-
-FאאאאFVOCSEE،

KEאFאאאא
אאאאאWא،אFא،

،،E،KאאW
Fאא،אאאEF٢٨،٢٩KEאא
אאאאאאאא؛

،אאאK،א
אאאאKאParaffin oil

אאאאאK
אאא،،

Kאאאא
אאא

אאאK 
 

٣-Wא 
אאא؛F،،KE

אאאאאאאK
؛אWאF٢KE 

 
١-٣WאW 

אאאאאWאFא،
٣אEW 

١K אאKאא 
٢K אאאאK 
٣K Kא 

 
 



אאWאאא 

 ٧٥ 

٢-٣WאW 
אאאאאW 

١K אK 
٢K אאאKא 

 
٣-٣WאאW 

אא،אאFulgoromorphaW 
١K אאאאאאא

Kא 
٢K אאאKא 

 
٤-٣WאW 

א،אW 
١K אאאאא؛

אאF٧EK 
٢K אאאK 

 
٥-٣WאאW 

אאאאא؛W 
١K Kאאא 
٢K א٧٠א٪؛Kא 

 
٦-٣WW 

אאאאאאW 
١K אאאF،،EKאא 
٢K א٧٠٪א؛Kא 

 
٧-٣WאאW 

אאאאW 



؛א 

 ٧٦

١K אאאFWאFE
٤אEK 

٢K אאאאhexans،butaneK، 
 

٨-٣WאאW 
١-٨-٣WאאאאW 

١K אאFא،אא،E
אאFpolyethylene terephthalate PETE 

FØ 20 cmKE 
٢K ،אFאאאאאאא4-8 mmאE

אאאאאK
Kא 

٣K אVOCs،אאאאא
אWאF٥KE 

 WאאאVOCSFW
5 mg charcoal, Gränicher + Quartero, Daumazan, FranceE؛אא

אאאVOCsא
FאISE؛،אVOCS

FthermodesorptionFE،אאEWאF
٦אKE 

 אאאאW
Fsolid phase microextraction (SPME)אWאFE٧KE 

٤K אVOCSא،אאאא-
אאאא،אאWאFE-א

Fgas chromatograph GCא،Eאאא
FthermodesorptionSPME fiberE؛אא

٢٥٠–٣٠٠אWאF٨KE 
٥K אGCאאVOCSאK

א،אאא
،nonpolar dimethyl polysiloxanesFWDB-5, DB-1،Emore polar 



אאWאאא 

 ٧٧ 

polyethylene glycol polymers (e.g., DB-Wax, Carbowax ®)אK٠}٦
Kאא 

٦K אאאאא
K 

٧K Fאאאmass spectrometer MS EGC
א؛אEאFאא

אWאFאאא٩KE 
٨K אאאא،

،אWאFאאא١٠KE 
 

٢-٨-٣WאאW 
١K אאאאאאelectro-entennographic 

(GC-EAD)אאאאאWאFא
١١KE 

٢K אאאאאא(static 

olfactometers)،אFאאאKramer sphere،E
אאWאF١٣אKE 

٣K אאאVOC،א
Fאאstatic olfactometersאאאKE

אWאFא١٣KE 
٤K ،אאאאאא

F١٥-٥WאFE١٤אEK 
٥K אFאWאt،אG؛Eא

אK 
٦K אאאאאאא

Kאא 
 

٣-٨-٣WאאW 
١K אFאאLאEא

אאKאא 



؛א 

 ٧٨

٢K ،אא
אWאFאא١٥KE 

٣K אאאא
Kא 

 
٤-٨-٣WאאW 

١K א،אאא
Kאאא 
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אאאאא،א

אאאאאאKאאאא

  الثامن الفصل



؛א 

 ٩٨

אאאאKאאאאא،
אאאK،א

،אאא--Fא١KE 
אאאFאHemipteraE

WאאFAuchenorrhyncha: CicadellidaeEK
אFAuchenorrhyncha:FulgoromorphaEKאא

F(Sternorrhyncha: PsyllidaeKאאאא
א؛א،אאאאאא

א،Kא،-א-
א،אא،אFא١KE 

אCicadellidaeאאאאאא
Kאא٧٥٪אא

אDeltocephalineKאאאאW
Agallinae Aphrodinae،Cicadellinae،Coelidiinae،Iassinae،Idiocerinae،Macropsinae 

Scarinae،TyphlocybinaKאאאFulgoromorpha
אא،WCixiidae،Delphacidae،DerbidaeKא

 Candidatus PhytoplasmaאאFאאאא

palme،16SrIVEאא،StolburFCandidatus Phytoplasma Solani،
16SrXII-AKאאאאSternorrhyncha

אPsyllidaeא،WCacopsylla sppאא،
אאF16SrXE،אאאאBactericera trigonica 

Hodkinson،אאStolburaFא١KE 
אאאאאאא
אאאאאאKאא

אאא--Kאא،אא
א؛אKאאאאאא

،אאאאאK
אאא،אאאK

א،אאא،אא
אKאWאאאאא



אאWאאאאאא 

 ٩٩ 

CicadellideaאKא،אא--א
אא،אאאאאK 

אא،אאDNAא
אK،Fאאאאאא٢KE

FאאאPCRE؛
אאאKאDNAאא

؛אאאאאK
אא،אאWDNAאאאא(RAPD 

random amplified polymorphic)אאא،(AFLP 

amplified fragment length polymorphism)אאא،FSSRS microsatellitesE
א،KאאאDNAא

א،אאאאאא
Fאאא٣אKE 

،אאא
Kאאא،אא

אFcytochrome-c oxidase I COIEאאאא
FאDNAFE٤،٥KEאא

Kאאא،אDNAאא
א،אאאאא--א

א،Kאאאאא
אאאאאא-א-

אאאאא؛אKא
אאאאאאאאKא 

אאאאאא،
אWאFאאאא١KEא

א-אWאFאאא٢EWאF
٣אKEאאDNAKאאא

DNA؛אאKאאא
אאאא/Fאאbiotype/haplotypeKE



؛א 

 ١٠٠ 

אאDNAאא،אKאאאאאא
Kאאא 

 
٢-אאW 
 

١-٢אWDNAW 
١-١-٢WCTBAW 

١K Wא٢٪W/Vאcetyltrimethyl 
ammonium bromide (CTAB), 1.4 M NaCl, 20 mM EDTA pH 8.0, 100 mM Tris– 

HCl pH 8.0, 0.2% β-mercaptoethanolK 
٢K א،K 
٣K אא1.5K 
٤K F1.5KE 
٥K Kא 
٦K א60K 
٧K K 
٨K אאא،W٢٤אא،א

Kאא 
٩K FEK 

١٠K F٧٠E٪K 
١١K אK 
١٢K K 
١٣K TEEFW10 mM Tris–HCl pH 8.0, 1 mM EDTA pH 8.0K 

 
٢-١-٢WאאW 

١K W3 mM CaCl2،٢Fא٪SDS،E٤٠
אFDTT،E٢٥٠/א K, 100 mM Tris–HCl pH 8.0, 100 

mM NaClK 
٢K F٢ KE 

 



אאWאאאאאא 

 ١٠١ 

٣K א٥٥°٦٥°K 
٤K F١٠٠KE٪ 
٥K F٨٥E،٪ 
٦K /؛Kאא 
٧K K 
٨K  
٩K K 

١٠K K 
١١K Wא3 M،pH 5.2K 
١٢K אK 
١٣K K 
١٤K TEWEF10 mM Tris–HCl pH 8.0, 1 mM EDTA pH 8.0K 

 
٢-٢WאאW 

אאאאאאDNA،
אFאאאאאאא٤KE

אDNA--Fאmt DNAאWאFE٥E،אDNAא
(r DNA)אWאF٦E،אWאFאא٧אE
אW 

١K אאאאmtDNAאF١KE 
٢K אאאאrDNAאF٢KE 
٣K א؛EF-1αW 

EF- 1α 44:5' GCTGAGCGSGAGCGTGGTATCAC 3' 
EF- 1α 52: 5 ´ CACRGGTACTGTTCCAATACC 3´ 

(approximate amplicon length: 600 bp). 
EF- 1α 46.5: 5´ GCHTTTGTGCCYATYTCTGG 3´ 
EF- 1α 53.5: 5´ GGCTTGGAAGGAACCARRATGATRAT 3´ 

(approximate amplicon length: 550 bp). 
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 ١٠٢ 

אF١WEאאאאאDNA؛אא
Wא 

 

 
אאאIIICFאCOICOIIE،אbFcytb،E

אא٥אNADHFND5E،FאCRE aאCOI؛א
אאאHCO-LCO،K?א? 

 
٣-Wא 
 

١-٣WאאDNAW 
אאDNAאאאא

אKא،אאאאאאאא
א،אWאFא٨KE 
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 ١٠٣ 

אF٢WEאאאאDNAא؛אWא 

 
אאאאאא1אFITSIE،אא2אFITS2E،D2-D10

28SK 
 

١-١-٣WאCTABאW 
Fא٦FאE٧EW 

١K אאא500אא،
אא ٥}١ אאאK 

٢K אא،א600 C
٣٠K 

٣K אאא١٥٠٠٠٥
Kאא،אאא ٥}١K 

٤K אאאא/א،،
א15,000 × gאאK 

٥K אאאKא 



؛א 

 ١٠٤ 

٦K א٢٠15,000 × g،א4،
אK 

٧K אDNA300٧٠K٪ 
٨K ،א٥،15,000 × g؛א4

KאK 
٩K אDNA،אאKא

٢٠ J١٠٠אא،אאTEK 
 

٢-١-٣WאאאW 
אאאאW،אF٨E

אWאF٩EW 
١K א ٢،אאא

F٧٠٠-٥٠٠،KEא 
٢K Fאא٢٠-١٦E،א55،

אK 
٣K אאאא،١٠٠٪٤-٢

،אאא،אK 
٤K אאאאאא

א/אKאא،אא
אאאKאא 

٥K אאאא،Kא
א،אאאא

אK 
٦K אאא،אDNA٦}٠

א،٢٠א،١}٠א3M،
אאאKא 

٧K א،אא،١٥٠٠٠٢٥K 
٨K אא،אאDNA؛٥}١א٨٥א٪

Kא 
٩K א،אאDNAאאא65K 

١٠K אDNA١٠٠אא،אאTEK 
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Eא،Kאא 
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١-٢-٣WאאאW 
١K אWאFא١١E 
٢K א،אא،אא

אLאFאאאא،אאE،
FאאKE 

٣K אאDNAאWאFאאא١-١-٣EK 
٤K אאאPCRאDNA،אא

אאאאאK 
٥K אDNAאאPCRאWאF١٢KE 
٦K אאאאאDNAאFWאא١٣KE 
٧K אאאאWאF١٤KE 
٨K אאאאא،אא

אאKאאWאFאאא
١٥אאאKEאאW 

 א؛אאאאאK
אWאאאאאאאא

אאKאאאאITSKא 
 אאא؛אאKאF

א،אE؛אאא
אאאK 

٩K אאPCRא،אRFLPWאFא
٧אKE 

١٠K ،א؛א
אאPCRאאאאאאKאא

אPCR-RFLPא،אאא
אאKאאאא

אאK 
 

٢-٢-٣WאאW 
١K אאDNAאWאFאאא٢-١-٣EK 
٢K אאPCRאאDNAאWאF١٨KE 



אאWאאאאאא 

 ١٠٧ 

٣K אא٥؛١٠אאאא١-٢-٣K 
 

٣-٣WאW 
אאאאא-

-אKא،Kא
؛אאאReptalusאHyalesthes،
CixiidaeF٩،١٠KEאאאStolburאאK

אאCacopsylla melanoneura FörsterאC. affinis Löwא
FאAPFE١١KE،אאCacopsylla picta Förster

אאאPCRFwingless ( wg )EF١٢KE 
 

١-٣-٣WHyalesthesReptalusW 
אאאאHyalesthesאReptalus

F٩،١٠EאWאF١٩٢٠KE 
 

١K אאPCRאCOIאאאC1-J-2195/L2-

N-3014אF١EאITSאאא،5.8Sfw/28SrvאF
٢KE 

٢K Hyalesthes،אאאPCR-RFLPאא
TaqI؛DNACOIא890-bpW 

 אH. obsoletusF~210، ~680 bpKE 
 luteipes(~390، ~500 bp)K 
 אscotti(~280، ~610 bp)K 

٣K Hyalesthes،אאPCRITS2F٢E
אDNAW 
 1،130 bp for H. luteipesK 
 880 bp for H. obsoletusK 
 830 bp for H. scotti. 
 אאRFLPאTaqIH. obsoletusH. scottiK 

- H. scotti(~130، ~700 bp)K 
- H. obsoletusF880bpKE 

 



؛א 

 ١٠٨ 

 
 

אF٢WEאאאITS2אאHyalesthesWH. scotti،K
H. luteipes،H. obsoletusKM molecula،אא(1 kb ladder)KאF٩E

John WileyandSonsK 
 

٤K Reptalus،אאאPCR-RFLPאאאAluI؛
DNAF٣EW 

 R. quinquecostatusF~170 ~260 ~490 bpKE 
 R. cuspidatusF~80، ~330، ~510 bpKE 
 R. panzerF~440، ~480 bpKE 
 R. melanochaetusF~60، ~120، ~170، ~570 bpKE 

٥K Reptalus،אאPCRאITS2W 
 1،450 bp for R. quinquecostatusK 
 960 bp for R. melanochaetusK 
 850 bp for R. cuspidatus and R. panzerK 
 אאאRFLPTaqIR. cuspidatusאR. panzer 

o אR. panzerF~20، ~230، ~260، ~340 bpKE 
o אR. cuspidatusF850bpKE 

 
٢-٣-٣WאC. melanoneuraאC. affinisW 

אא؛אאFCREאDNAא
F١١KEאC.melanoneurd؛

--56א pb indelאאF٤KE 



אאWאאאאאא 

 ١٠٩ 

١K C. affini،אPCRWאאAFF_fw/AFF_rev
499 bp ampliconK 

٢K C. melanoneuraPCRאאWMEL-fw/MEL-rev
381436 bp ampliconsK 

٣K אאאPCRא،אאאא
אK 

 

 
 

אF٣WEאאRFLPאPCRאAluIאcytochrome- c oxidase I 

(COI)KאWReptalusR. q.، R. quinquecostatus ; R. c.، R. cuspidatus ; R. p.، R. panzeri ; R. m.، R. 

melanochaetus. M molecula،אא(100 bp ladder)KאF١٠E
K 

 

 
אF٤WEאאאאPCRאWKMEL_fw/MEL_rev and AFF_ 

fw/AFF_rev from Cacopsylla melanoneura (C. mel) and C. affinisאK،א
אC. melanoneuraאFWIE J J(WOI)56-BP IndelK– J

،EFאאMF100 bp ladderKEאF١١E
K 



؛א 

 ١١٠ 

٤-אW 
١K ،אאאאאאא

אאאDNA؛אאPCR؛
אאאKאאאאא؛

אא،א
אKאא

؛Kאאאאא
אאא؛אאDNAאKא

אאאאאKאאאא
אאא؛אאאאאא

-א-אא،אDNAא
א،אא،Kאא

א-אאא-אאאאK
אאאאאאWא،אא

WFאhttp://naturalhistory.museumwales.ac.uk/vectors, http://www. 

. uiuc.edu/dmitrievhttp://ctap.inhsu/index.html , psyllidkey.eEKא
אאאאDNAK 

٢K אאאא،Kאא
אא،אאאא

אאאאKא
אאאאאאאKא

א،Fאmalaise trapsFאאE١KE
אאאאאא،אא

אאאDNA،،אDNA
אאאאאאאאא

אPCRK--אאאאא
،א،אKא 

٣K אDNAאא،אאDNAאא
KאאDNAאאא

K،--אאאא
אK،אאDNAKא،א



אאWאאאאאא 

 ١١١ 

אאDNAאאאKא
אאאKאאא؛אאאא

א-W٧٠٪-אDNAאא
F١٣אKE،אא

٨٠KאHemipterans؛אא
אאא،אאאא

Fא١٤אKE،א
DNAאא،א؛אאPCR

אאFא١٥KE 
٤K אאאDNAאא،א

אא،אKאאאאאא
אאKאאאאאSSRSא

RAPDאאאH. obsoletus Signoret،Scaphoideus titanus 

Ball،אCacopsylla pruni ScopoliF١٦-٢٠KE 
٥K אאאmtDNAאאא،א

אאmtDNAאKאאא
אא،אא،אKאא

Fא١٦א-٢٠אאאE
אאmtDNAא،DNAF٣אKE 

אאאmtDNA٣٧،אא
אאאאRNAא،١٣،٢٢

RNASFtRNASKEאאDNA
،אאK
א،EאF،Kאא

אtRNAS،אFאאא٢١KE 
א

Kאאא12Sא16S
אא،אאאאא

אאאאKאאאאא
tRNA،א،

אאאאאK،



؛א 

 ١١٢ 

אאאא؛אאא
،אא،אF٢٢KE

אאאאאאאא،אאW
אI،IIFאCOICOIIא،EFCytbE،

אאא٥NADH dehydrogenaseFND5FE٢KE 
אאאאא،אא

؛אאאאאK
Simon(1994)אאא

אFא٢٢אEK،(2006) Simon et alF٢٣KE
F١אKאEאאא

COI،COII،Cytb،ND5؛א
HemipteraK 

א،אאCOI 

אDNA،אא-אאW-K
DNAאאא،אאא

אFbiological barcode?אא?E،
Fא٤א،٥KE٢٠٠٣א،אאא

אDNAאאKDNA
אאאאאKאאאא

FאBarcodeEא(iBOL, 2010; http://ibol.org/) 
א،אDNAאKאiBol،

FאBOLD; http://www.boldsystems.org/views/login.phpE
،אאאאאאDNAFCanadian 

Center for DNA Barcoding (CCDB)E؛א
אאK،אFא٢٤KE 
אאאאbp٦٤٨

5´אCOIF٤،٥KEאאאא
LCO/HCO،אאא،

אאאF٢٥אFE١אאא،KE
אDNA،אאאאא؛א

אאאאPCRK،



אאWאאאאאא 

 ١١٣ 

אbp٩٠٠،אאא
אK،אאא

אאאאKא،א
~800-bp COI HGאאHCO/LCOאא

אאאאאLepidopteraאDipteraF٢٦KE
אאאאאאא

C1-J-2183/L2-N-3014C1-J-2195/L2-N-3014F٢٢אFKEא١KE،
אאאאCOI500 bpBOLDF٢٤KE 

٦K אאאrDNAאא؛אאאא
--אאאא،Kא

אrDNAאאאאEukaryota،
אאאאF٢א،אKE

אאאאאאאא،
FאIGSintergenic spacersאאKEא

؛אאאRNA،F18S،5.8S،28S،E
אא،אא(ETS external transcribed 

spacer)، אאאאאאFITS2ITS1internal 

transcribed spacersE،אאאKאrDNA
אאאאאFIGSFE٢١KE 

אאא
אאא،KאאאאrDNA

Kאאא،א
אאא،WאIGS،ETS،ITSK،

אIGSאITSאאא؛א
Kאאאאאאא،א

؛א،אאאאאאאא
 F٢١KEאrDNAK،אא

،Kאאאאא
rDNAאאאאאא،Wא

IGS،ITSKאאאאאאאאא
אאאאאאrDNAאאא،



؛א 

 ١١٤ 

אאאא F٢٧אאKE--אאrDNA
K،אאאא

אאאא؛אאאאאאK
אא،אאFclonesE

אאK 
א--אא،אאאאIGSK

א--،אאא
א،KאאIGSאא

אPCRאאאKאאITS؛
אFאאא٢٧אKEאאא

ITS،אאאאאא18אS،5.8S،28S
אF٢FE٢٨،٢٧KEא-א-ITS

،אאKא 
אrDNAא،אא

א28אS،K28S
،אFD1-D12E،F٢٩אKE

אא،א
אD2D10،אאHemipteraאF٢E
F٣٠KE 

٧K אאאאאאאא
אאאאאmTDNAאrDNAgאP؛א

אאאW، alcohol dehydrogenase 
(adh), dopadecarboxylase (ddc), elongation factor-1-alpha (EF-1α), glycerol-6-

phosphate dehydrogenase (g6pdh), Hunchback (hb), Period (per), phosphoenolpyruvate 
carboxykinase (PEPCK), and Wingless (wg)F٢EK 

אאא،אא
אF٢KE،אאאא

אאHeterozygosity،אא
אאK FexonאE

אאאPCRFRT-PCRE؛אאmRNAF٢١KEאEF-

1αKאאאאא



אאWאאאאאא 

 ١١٥ 

אאאאא،אאא
אאHemipteraF٢KEאא

א،EF-1αF٣١KE 
٨K אאאאאאDNAאאא،W

(prep GEM™ Insect, ZyGEM, Solana Beach, CA, USA; E.Z.N.A. ® Insect DNA Kit, 
Omega Bio-Tek, Norcross, GA, USA; EZgeneTM Insect gDNA Kit)Kאא

אא،DNA،K
אאאאאDNAKא 

٩K א--אאאאא
؛אאאאאKא

אאאאאאאאDNAאא
KאאאאאPCRאאDNAאא

אאDNA،WFאQIAamp ®DNA 

Investigator Kit، QIAGENEאDNAאK،א
،אPCRKאאאא

אאאאאK،א،
Fאאא~600–700 bpE،אא

F٣٢אKEאא،אאPCR؛
WאPCRאא Fnested PCRאאKאE

אאאאאא؛
א،אאK؛אאאDNA

،אאאאא،א،א
FאאW٣٣KE،،

אאDNAא،
אColeopteraF٨אKEא

HemipteraKאאF٣٤،Eא 
١٠K אאאא،אא

KאאאWאאאא-
א-א،Kאאאא

אאאא/Kא
אאאאא



؛א 

 ١١٦ 

אא،אאKא
KאאאאWאאא
אאאאאאא،

--אאK
אK 

אא،אאאK
אאDNAאאאאא؛

،Kאאא
אDNAאKא،

א،אKאRFLP
אא،אF٢KEאRFLP

אאאא؛אא؛אK
K،אאאאא

אאKאאאאא
אאא(agarose or acrylamide gel electrophoresis)K

אאKאאאאRFLP
،אאאא؛אאאK

אאא،אFEK،א
אאאאאKא،א

RFLPKא 
١١K אאאא،א

Fא،א،אאW،KKKKEא 
١٢KאאאPCRא

אאKאאPCR،א؛
אAgaroseKאאאא 

١٣KאאאPCRF1،400 pb- 300،אא،E
אDNAאא،

Kאא،،
Kא 

١٤Kאאאאאא،،W
 http://opal.cs.arizona.edu(35); Opal, http://www.clustal.org/download/current/ ClustalX, 



אאWאאאאאא 

 ١١٧ 

(37)http://www.drive5.com/muscle/downloads.htmMuscle,;(36)Kא
א،W http://www.ebi.ac.uk/Tools/msa/clustalw2/ustalW, Cl

(38) http://tcoffee.crg.cat/Coffee, -(35) and TK 
١٥K אאDNAא،א אאDNA

אאKאאאאאא،
אאאאK،،

،אאאאאאא؛א
Kא 

١٦K אPrimer 3F٣٩אאאEאא
،אWhttp://frodo.wi.mit.edu/primer3/input.htmאK،

אאPCRאKא،א
אאאאאPCRאK،א

Kא 
١٧K אאאאא

אW،אאאKאאאא
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  سكوب والميكر استخدامصبغة دينيس و
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  لفيتوبلازما باستخدام فحص ا
  الميكروسكوب الإلكتروني

B. Jean Devonshire 
 

W 
אאאא-אאא-

אKאאא،
אאאאא،א،אא

אאאאאKimmunolabeling،
אאאcryofixationfreezingplungeא

אאאאאאאא،א
אאאאאK

א-אאא-אאא
؛אאאKאא
אאFE،אא

אאאK 
 

אאW،אא،אאא
א،אאא،אאא

Kא 
 

١-אW 
אא-אא--

א(MLOS)،אאא،א،א،
אKאאFאא١E،-

ادي عشر الفصل   ا



؛א 

 ١٣٨ 

א-אparenchyma cells،אאאא
F١،٢E؛אאאאאא،Wאא

אא(Cicadellidae)אא،F(fulgromorph،אא
FPsyllidaeKEאאאאא

pleiomorphic0.11µmF٥-٣EK
א--אאא،

אאאFplasmodesmataEאאF٢KE
אאאא،אא

Kאאאאא
אאאאאKF٦אEאאא

Kאאא 
א،אאא،

אאאאKאא
אKאאאאאא

Kאאא(SEM)א(TEM)א
אאא،،אאא

אאאאKאאאאא
١٩٦٧אאאאTEMF٧א،Eאא؛

אאאאK 
 

 
 

F١WEFאאaEאאא(TEM)א
אאsesame phyllody phytoplasmaKP. JonesFKbE

אאא(SEM)Croyfracturedאא
Brinjal little leafKאאא،K( a، b ) 

Bar = 2 microK 



אאWאאאא 

 ١٣٩ 

 
 

F٢WEאTEMאאאא
אKKאאא
P. Jones.KFbE CryoSEMאאאאK

(a) Bar = 1 micron،(b) bar = 2 micronK 
 

אאאאאא
א،אאאK

אאאאTEMאSEMKאא 
 

١-١WאW 
אאאאא،א

UN2074E،אאאאWFא؛UNאא
אאאאאאK

א،אאאאאא
(standard operating procedures SOPS)Kאאאאאאאאא،

אFnitrileE،א،
. 

אאאאאאאא
אאאא،אאא،אK

אאאאאא
א אאאK،א

Kאא 



؛א 

 ١٤٠ 

אאאאאאאאKא
אאאאאKאאKא

אאאאא،אאא
אאאאאK

א،אאאא
אKאאא،

אאאאאאא،
K 

 
٢-١WאאTEMW 

אאאאאTEMא
א؛אאאאאאא
؛אא-א-אא،אF٥،٨،

٩EKאאFHPFאWא،אא٧-٣EK
אאאאאKא

אאאא،אאאאאא،
אאאא،אK،א 

K 
אאאאאא אא

אאאאKאHPF،
אאאא،אא

Kאא 
אאאglutaraldehydeparaformaldehyde

אaldehydeאאאK
א-אא א-א،
אא؛אאproteasesאlipasesאא،אא

אאאא،אKEF،
؛א

Fא١٠אאKE،אאאא
א،אאאosmium tetroxide؛א

אK،אאא،א



אאWאאאא 

 ١٤١ 

א؛Fאא١١אKE
א4°אCא،אא

Kאאosmiumא،אאא
אאאאאKאא،

K،אאCacodylateאא
FSørensen’sEאCa2+Fא١٢KEאא

אא،אאאאpH
،Kא 

אאאאאאK،א
אאאאKאאא

אאאאאאK
אאא،אאאSpurrאTAAB
אאאKא 

אאאא؛
אKאא،

אacrylic،אepoxy،אאאאKא
אא-WאLRW،LRGאLowicryl-א
Fimmunolabeling؛EאFאאא١٣KEאא
FepoxyE-WאEpon،אאSpurrאTAAB-

אאאTEMF١٤KEאאSpurrא،א
،אTAABאS032/DK

אFpremix kit،Eאא،אא
אא-אא-אא. 

 
٣-١WאאSEMW 

אאאאSEMS،אא
אא،אאאאF١٥،١٦EK

אאאא(CPD)،אא
אאא،אאאאאא،

אאאאא؛אK 



؛א 

 ١٤٢ 

אאאא
א،אאאאאא

אK،אא،K،אא
אא-אא-אאאK

א؛אא
אFאאimmunolabeling or microanalysisE؛

אאאאאאW?אאK? 
אאא(CryoSEM Cryoscanning electron 

microscopy)אאKא
אאא-

אאWא-אאK
אCryoSEM-א-،

אK--אא،אאא
אאCryoSEMF٣KE 
 

 
 

F٣WEאCryo SEM freezeFWaFWECrotalaria phyllodyFKEbWE
brinjalFאאKCatharanthus roseusאאא،א؛E

KXFKאZa،bZE١٠K 
 

אאא(SLN2)אאא
א،W~2 × 5 × 5 mmKאא

א،א،



אאWאאאא 

 ١٤٣ 

א،אHPFF١٧EKאKאאא
אKאאאא

א؛א،אאK
KאWאאאא،אא 

אא،--Kא
אאאאאא،א-

א-אא،א
אFאאאאcryo-ultramicrotome،E

אFcryo-planing،Eאאאאא،
אאKא 

אאאא،
אאKא 

 
٢-אאW 

W،אאא،אא،אא
אא(EM)،אאא

K 
 

١-٢WאאאW 
١K אא (PB) Sørensen pH 7.2؛

א(0.2 M)KאAFא2.40 g NaH2PO42.76 g NaH2PO4.H2O
3.12 g NaH2PO4.2H2O١٠٠אאאddH2OEKאBFא5.36 

g Na2HPO4.7H2O7.16 g Na2HPO4.12H2O100 ddH2OKE٢٨
אAH٧٢אBאKpH 7.2אWאF١EK

אא4°CK0.05 Mאosmium
K 

٢K אאW2.5% (w/v)،אא4% (w/v)אא؛א
٦}١אא٢ddH2O؛FFalcon tubeE
٤٥،،א70°C،

אWאFא٢KE1א 



؛א 

 ١٤٤ 

M NaOHא،K٤25%א١٠א
0.2 M PBFאאKEאW٤٠אddH2OK 

٣K א/א1%א (W/V)א(OsO4)؛٢٥0.05 

M PB؛FFalcon tubeE٤٥K،א
؛אא0.25 OsO4אאK

א،Kאאאאאאא،
אאאK،א

א،אאאאאאK
אאאאאאK

K،،،א
א4°אC،אא

אWאF٣KE 
 

٢-٢WאאW 
١K ٤-٢אא،אplatform 

agitatorK 
٢K א70°C؛אאKאאK 
٣K ٧אK 
٤K W١٠٠٪אאK 
٥K אLWאא٣٠،٪٥٠،٪٧٠،٪٩٠אא٪ddH2OK 
٦K SO32/DTAAB؛Fאאאא

אאSpurrאWאFE٤KE 
٧K BEEM®،אאאאK 
 

٣-٢Wא אW 
١K אאא،WReichert Jung Ultracut،Leica 

EMUC6FLeica Microsystems UKאWאFE٥KE 
٢K EMKMR2אא،،(Leica Microsystems UK)

אWאF٦KE 



אאWאאאא 

 ١٤٥ 

٣K אEMKMR2،אאא
אK 

٤K אLKB؛אא؛א
אF٤EK 

٥K ،א،אאLK 
٦K ،אאאWאF٧EK 
٧K Kא 

 

 
 

F٤WEאLeica EMUC6،
אאKAWאKBWאאKCWKאאא 

 
٤-٢WאW 

١K אא(Uranyl acetate UA)٢F٪w/vEאא؛٥}٠א
UA ٢٥אddH2OK

؛אWאF٨KE 
٢K א؛١٠}٤NAOH 100 ddH2O؛

אא،،ddH2OFאCO2.E
אK 



؛א 

 ١٤٦ 

٣K אאRoynoldF١٨E؛٣٣}١אאPb(NO3)2
٧٦}١אא(Na3C6H5O. 2H2O)٣٠אddH2O

٥٠،א،،א
٣٠K٨1 M NaOH،א٥٠

ddH2OאK0.1 ± 12.0א pHאWאF٩KE 
 

٥-٢WאאאאcryoSEMW 
١K א؛WAtlo2500 (Gatan UK)אK

אא،אאאאא
אאאאWאF١٠KE 

٢K אאאא،אאא/א
אsystemGataK 

٣K א٢٥אאא،
swing dewar،٢؛אא

FאW١١אKE 
٤K Aluminum cryo-stubsFאאFEאK(see Note 12 
٥K Tek octאFאאKE 
٦K אאאא،١١١٢

אא٣אFאWאFKEא١٣אKE 
٧K K 
٨K אאא. 

 
٣-אW 

אאאא،אFnitrileEK
אאאאא؛אאאא،

Kאאאא 
 

١-٣WאTEMW 
١K א،אאא،،אאא

אאא،אאאא1 mm؛א
Kאא 



אאWאאאא 

 ١٤٧ 

٢K אא(~1 × 1 × 3 mm)אWאF١٤E
אאאK 

٣K א~3אא،
،אא،١אWאF

١٥KE 
٤K ،3×א0.05١٠،

K 
٥K ،(OSO4)،א

אא،،אא
4ᴼC،אWאFאא١٦KE 

٦K אא،3×א0.05 M PB١٠،
K 

 
٢-٣WאW 

Kאא 
١K אאאPB،٣~Kאא 
٢K ٣٠٪ ١٠א،K 
٣K ٥٠א٪١٠.  
٤K ٧٠٪ ١٠א،אאא4ᴼCאWאF١٧KE  
٥K ٩٠א٪١٠. 
٦K ١٠٠א٪אא،3 × 30אא،؛

אאאWאF١٨KE 
 

٣-٣WאאW 
אאא،אWאFא٤KE

אאאא،אאא
אאאאאKא،

אאא/אK 
١K ٢W١؛Kא 
٢K ١W١؛Kא 



؛א 

 ١٤٨ 

٣K ١W٢؛Kא 
٤K ١٠٠٪؛Kאאאא 
٥K א؛א،K 
٦K אאאאאאא،

א،אאאא70ᴼC
א١٢١٥אWאF١٩KE 

٧K אא،אאא،א
אKא 

٨K אא،
،Kאא 

 
٤-٣Wא אW 

אאאא،
؛אאאK،אא

אKא
אא--א،

אאK 
١K אא،אאא

אאK 
٢K א،אאאאא

א،אאאKאא
אאאאKא،אאא

 אאאKאאאא
٣K אאאאא،א

אKא 
٤K אאאאddH2OWאF٤KE 
٥K אא؛אאא٦٠אE،

אאאKאא 
٦K אWhatman١א،א

אאWאF٢١KE 



אאWאאאא 

 ١٤٩ 

٧K ،אא،אא
،אK 

٨K אאאאאK،
אאאאא،Petri

K 
 

٥-٣WאW 
א؛א٢٪FReynolds lead citrateE(w/v)K 

١K א30אאאא؛א
Petri؛א٥١٠Kאא 

٢K אא،אddH2Oא،אאאא
K 

٣K א30אאאא؛א
Petri؛א٢١٠אא،

٤٥אNaOHאאאWאF
٢٢אKE 

٤K אא،Kאאאאא 
٥K אאאPetri؛

אTEMאWאF٢٣KE 
 

٦-٣אWSEMW 
١K אאאאאא

א(LN2)אאאK−170ᴼCאK،
אאאא10ᴼCאWאF١١٢٤KE 

٢K אאאאאא؛א~5 × 1–2 

mmKאא 
٣K אא؛אאTek

Kאאאאאאא،אאאא
אאאאWאF١٢KE 



؛א 

 ١٥٠ 

٤K אFGatan Alto 2500ELN2،א،
אאWאF٢٥E؛אLN2K 

٥K אא،אאא
אא. 

٦K אאאא،א
אאLN2אאאKא،

אאN2א،אK 
٧K אא،אא؛

א،אאאWאF٢٦KE 
٨K אאאאאKא

אאא،אאWאF٢٧KE 
٩K אאאאאאK

א-95ᴼC١٢؛אאKא
א،אאאאאא

אWאF٢٨KE 
١٠K אאאא-140ᴼCא

Au/PdאWאFא٢٩KEא٦٠
K 

١١K אא،אא،
אא-150ᴼCאWאF٣٠KאE 

 
٧-٣WאאW 

אא(HPF)אא--
Fאא١٧אEאאאאK،

א؛אאKאאא
FCryoprotectants،EאW،٢٠٪אא(BSA)؛

אKאא-אWhexadecane-א
KאאאHPFאא،

٤-٣،א؛אא؛אא
،WאאאאK،אא



אאWאאאא 

 ١٥١ 

א،אFאאא٢-٣EK،،אא
אK 

١K ،HPF؛Kא
אאאאאאא،א

1.5 mm،0.2 mmאאאKא
א،אא؛א

،אאKא
א،אאא،

אאK 
 

٤-אW 
١K א0.2אSørensenאpH 7.2؛

אPlant Microtechnique and Microscopy, 1999, S. Ruzin, Oxford University Press, 

OxfordK 
٢K אKא،Kא 
٣K אא،אא/

אKאאאאאאאאאK
،אOSO4א

،Kאאא،Kאא 
٤K אאאאאאאS032DK

א50א١٠٠K،
אא،Kא١٠٠א

א،א4ᴼCא،-20ᴼC
،אאאאא،

Kאא 
٥K אאא،אאאאK 
٦K אא،אאא. 
٧K א،א

אK 
٨K ،אKאא

،אא٢}٠K 



؛א 

 ١٥٢ 

٩K אא،א4٦،
٢}٠אא،א

א،Kא 
١٠K אאאאאKאא

א،אאאאא،
Kאאא 

١١K אאא
LN2K 

١٢K אא،
אא،،אא؛אאאאא،א(Gatan 

UK)K 
١٣K ،אאאאאאאא

אאא؛אא. 
١٤K אאאKאאא

א. 
١٥K אא٥،אאא،

אTween 20F0.05٪ddH2OKE
אאאK 

١٦K אאא،א
א،WאאאאאאK 

١٧K אאאא،א
Kא 

١٨K א١٠٠אאא٪K
،אאK 

١٩K אא،אאא
אאKאאK 

٢٠K אא،אאKא،
אא،Kא 

٢١K אא؛אאאא
אK 



אאWאאאא 

 ١٥٣ 

٢٢K א،אאאא؛אCO2א
،אK،

אא،Kאא 
٢٣K א؛אאK 
٢٤K ،אאא

א،אאKאאא
אאא،אאאאא

אאK١٠אאא،אא
א،K 

٢٥K אLN2אא،אאא،א
אKאאא 

٢٦K אLN2،אאא-180ᴼC،
אאא-190ᴼC،אאא

AltoK 
٢٧K אא؛אאKא

،אאK 
٢٨K אאאא،א،א

Kאאא 
٢٩K אא؛אא

אKאF٦٠،E
אKאא5~א nmK 

٣٠K אאאא
אא10ᴼCKאאאאK 

 
אאW 
אאProf. Phil Jonesאאאא،

Rothamstedא،אאTEM،אאא
TEMKאProf. John LucasDr. Allison؛Kאא

אRothamstedאאאא
FBBSRC Biotechnology and Biological Sciences Research CouncilEK 
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  لعدد كبير من  DNAالـ استخلاص 
  لياً آالعينات النباتية 

 
Nataša Mehle, Petra Nikolic´, Matevž Rupar, Jana Boben,  

Maja Ravnikar, and Marina Dermastia 
 

W 
אאאאא؛אDNAא،

אאאאאאK
אאאאאאא،אא

DNAאDNAKאאDNA
אאאאאא،אDNAא

אאאPCRK 
 

אאWא،א،אאDNA،א،Kאא 
 

١-אW 
אאDNAאאאאא

KאאאאאDNA،
Kאא 

אאFastPrep®24FMP BiomedicalsE،
אאאא؛אאDNA

אאKאאאQuickPick™ SML Plant DNA(Bio-Nobile)
אאDNA؛אאDNAאאאK

אFproteinase KEאlysis،א
אאאא،אאאאא،

ي عشر الفصل   الثا



؛א 

 ١٥٦ 

אאKingFisher®FThermo ScientificE،אDNA
אאא،KingFisher؛אאא

אKאאא،אDNAKאא 
KingFisher®١٥אאFא 

Eאא؛אאאאK
אWKingFisher® Flex٩٦א،א

א،אאאא،א،
אאא،אKא،

אאאאאא،אK
אאא-אDNAא-אאCTAB
F١KE،אאאאאאDNA

אאF١،٢E،אא
אF٣אאKEאDNAאא،WאPCR،אreal-time 

PCR،אאא،WאLAMPאWאF١KE 
 

٢-Wאא 
١K WFWאא،،KE 
٢K ،W FastPrep ® -24 with TN 12 × 15-TeenPrep™ Adapter (MP 

Biomedicals)אWאF٢EK 
٣K אא،א،١٥

،٢٥}١؛אK 
٤K ،אWAאW،٥١/٤Kאאא 
٥K K 
٦K אVortexerK 
٧K ،אF٦٥KE 
٨K אFאDNAKE 
٩K אאK 

١٠K אQuickPick™ SML Plant DNA(Bio-Nobil)WF™MagaZorb،E
Kא،lysis،،،
אWאF٤KE 



אאWאאDNAאא 

 ١٥٧ 

١١K WFאאKingFisher® mL،Thermo Scientific،٥
אאאא،אא؛

EאWאF٥KE 
 

٣-Wא 
אאא،אאאא

،אאא--אא
אWאF٦KE 

 
١-٣WאאאW 

١K א١،אאאא
אאWאF٧E،אWאFא٨KE 

٢K אאא١٥،א
Matrix AאWאF٩KE 

٣K ٢אא(lysis)،
אאאאWאF١٠KE 

٤K אFastPrep®،FastPrep®٤٠א
5 m/sאאאאFאWאFE١١KE 

٥K אא١٠١٥٠٠٠K 
٦K ،800אא٢،

אK 
 

٢-٣WאאDNAאW 
١K Kאאאאא،

אpulse-vortexingK 
٢K א٣٠א65°CK 
٣K א،אאא

KingFisher®אWאF١٢E،אאא
אא؛٢٠אאא،٥٠٠

אFאאAE،٨٠٠אאאFB



؛א 

 ١٥٨ 

אCE،٢٠٠אאאאFDE،١٠٠א
אFEEKאא،

אאאWאF١٣KE 
٤K אאא65°C،אאא

٦٠٠٠K 
٥K ٢٢٠אאאאא(A)א

אWאFאאאא١٤KE 
٦K אאKingFisher®،אאא

KEאאאאF 
٧K אאאאאאKingFisher®؛אא

A،3 × 1،٢،אאB
١٥،אאC١٥،אאD١٠،

אאEאWאF١٥١٦WאKE 
FaE אWא=A،א=אא=١K 
FbE אWא=Aא،=א،=א٠،א=

א،=٢٠א،=אא،=
א،=א،=א٠א،=א،=

٢٠א،=א،=א،=א،=١
٠א،=א،=٢٠א،

=א،=،=٤K 
FcE אWא=Bא،=א،=٠א،=،

א=١٥א،=א،=،=٣K 
FdE אWא=Cא،=א،=٠א،=،

א=١٥א،=א،=،=٣K 
FeE אWא=Dא،=א،=١٠אא،=

א،=١٠٠א،=א،אא
=K 

FfE אא =אא،=٤א،=EK 
٨K אא،אא،אDNAאאD

אאא٥}١אK−20 ± 5א
K 



אאWאאDNAאא 

 ١٥٩ 

٤-אW 
١K אאאאאאאאא،א

אאאאKאאאאא،
אאKאאא،

א. 
٢K אאאא،-א-

--אאK 
٣K אאאאא؛א،

אDNA aseK  
٤K ،אאאKאא

א،אאאKא
אא،Kא 

٥K אKingFisher® mL١٥א،אאא
א،אאאK

אK،١٥،٣
،١٥אKא

אאא،אא،WKingFisher® FlexK
KingFisher® Flex٩٦אאא،

٩٦،א٩٦K 
٦K אאאאאאW 

FaE א،אאאא،א
אאאK 

FbE אאאא؛אא،א
אאאK 

FcE אאאא،
K 

FdE אא،א،אא
Kא 

FeE אאאא،א٢٠٠אא
٢אאאK

Kא 



؛א 

 ١٦٠ 

FfE א،א،
א-80°CKאאאDNA،

٦٠٠אא،אאK 
אאK 

FaE א١אאא،אFאW
Universal-U- form،BIOREBAKEאאא،

אא-20°CK 
FbE ١אא،אא(BIOREBA)

٦Homex،אKאא 
FcE ٣אא،Fא

KEאא 
FdE א،אא٨٠٠אא٢

،Kא 
٧K אאאא١،אא

،אK 
٨K אאאאא

אDNAאDNAאFאKאDNA
אE،אא؛א،א،

אאDNAK 
٩K אא،אאאא،

אאא،אא
אאאא-20°CKא 

١٠K Kאאאא
אא،א

،אאאKאא
אאאאאDNAKאא

Kאאא 
١١K אאא،Kאא

،٪١٠٠אא،אאא
א،אאאאא

אDNAKא 



אאWאאDNAאא 

 ١٦١ 

١٢K אא؛א
אKאאAא،
אB،C،D،אEK 

١٣K אאאאFclickEאKאא
א،אאאא

،Kא 
١٤K אאLאא

אא،אא،אאא
KאאאאKingFisher® Flex

א٩٦EאאF. 
١٥K אא،אאאא،

אאאאאא،
אאאא،אאא-

אא-אא،אא
אאאKאאא-א

א-א؛Kאאא
אאאאאK 

١٦K --אאWאPickPen® (Bio-N obile،
. 

 
אאW 

 

1. Boben J, Mehle N, Ravnikar M (2007) Optimization of extraction procedure can improve 
phytoplasma diagnostics. Bull Insectol 60:249–250  

2. Nikolić P et al (2010) A panel of real-time PCR assays for specifi c detection of three 
phytoplas mas from the apple proliferation group. Mol Cell Probes 24:303–309  

3. Pirc M et al (2009) Improved fi reblight diagnostics using quantitative real-time PCR 
detection of Erwinia amylovora chromosomal DNA. Plant Pathol 58:872–881 
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 ١٦٢ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 

١٦٣

 
 
 
 

  من الأنواع النباتية  DNAالـ ستخلاص ا
  معالجة التحديات و ،حادية الفلقةأ

  خرىالأ العوائل النباتيةمع 
Nigel A. Harrison, Robert E. Davis, and Ericka E. Helmick 

 
W 

אאDNAאאא(PCR)
אאאKאאאא
אא-אאא-

א،אאאאאK،
אאאאאאא،א

אאKאא،א
אאKאאא

אאאא،אאDNAא
אאPCRnestedK 

 
אאWאאDNA،א،א،א،Kאא 

 
١-אW 

אאא-א-אאDNA
؛אאא(PCR)؛א،

אDNAאאאאאאאאK
אאאאאK،א

א،אאאאF٤-١אKE
א،אאWאאאאאא،-

  الثالث عشر الفصل



؛א 

 ١٦٤  

-אא-א-،אאאFאא٨-٤KE
אאאאW،F،Eאאאא
אאאאאKאא 

אאאא
F١٣-٩،١KEאא--אא

אKאWאאאאא،אא
Fא٣،١٦-١٤E،אא،א،אאאא،

אא،،אאא،Fאאא١،٥،٧،
٩،١٧،١٨אKEאאאא

אאאאאא،
אאאאF١،١٠،١٣KE 

אאאDNAאא
אPCRF١٧-٢٢KEאאאא،

אאא،אאDNAאFtotal DNAEא J
 Jא،אאאאא

؛א،א،
(polyvinylpyrollidone PVP)Fאא٢٠،٢١KE--

אאDNA،אאאא
،אF١٧،٢١،٢٣EDNAא،א

-א-אDNA،אFאאאWאאEא
אאKאאא،

אאWאKF٨E،א
א25°CF٤E4°C،F١٧EאDNA

אאKאאאDNAאאא
אא،אאאDNAאאPCRSK 

אאא-אאאא
אאא-אאF٤KE

אאאאא،א؛אאא
אאKאאא

אא،אא
אKאאאאאא



אאWאאDNAKKK،אאאא 

 ١٦٥ 

אאPCRאאFnested PCREאאא
،Fא٣،١٦،٢٧E،،

אKאאא 
 
٢-אאW 
 

١-٢WאאW 
١K אאGPSW،Garmin etrex LegendK 
٢K א،WאOlympus Stylus Tough،١٠K 
٣K ،WDeWalt DC720، 18 VK 
٤K אאא،16th in. (8 mm)،F6.5 in 16.5 cmEK 
٥K K 
٦K 2-4 in. 95-10 cm) of 3/8 inK 
٧K K 
٨K Fא١KE 
٩K K 

١٠K אK 
 

٢-٢WאאאDNAW 
אאא،K

אאאאאKאאא 
١K אאאDNAW2% CTAB،100mM Tris-HCl،pH 8.0،1.4 M 

NaCl،20 mM EDTA،pH 8.0،1% PVP -40،1% 2-mercaptoethanolאKא،
אא0.5 M EDTA؛186.1disodium EDTA·2H2O

٨٠٠،אאא،אpH
٠}٨אNaOHF~20אNaOHE،א

אא،אאאא121°C٢٠
K1MאאFTris buffer؛Eא١}١٢١

אא٨٠٠א،אpHא٠}٨
~42אHCא،אא١،

٢٠א،אאאא،א



؛א 

 ١٦٦  

אאאDNAאא٦٠٠א،א
١٠PVP-40EאF،١٠٠1 Mא

pH 8.0،٤٠0.5 M EDTApH 8.0،٨}٨١
NaClאKא(Pyrex)،

٢٠אCTABFhexadecyltrimethylammonium bromideE،
א١אKא،،
א٢٠Kאאא،

א،١٠٢- F٢-mercaptoethanol،E
אאKאא 

٢K Wאאאא FChloroform:isoamyl alcoholE(24:1 v/v)W١٩٢
א،٨אאKאא

אא25°CK 
٣K F٢-propanolWEא--אK 
٤K א٩٥٪K 
٥K א٧٠٪K 
٦K TE،pH 8.0: 50 mM tris،5 mM EDTA،pH 8.0K٩٤א

،א٥1 MאpH 8.0،١
אאEDTAM٥}٠pH 8.0אK٢٠

،א250CK 
٧K אאTEW10 mM Tris،1 mM EDTA،1 M NaCl،pH 8.0K٢٢}٢٩א

NaCl٢٥אא،٥1 M א
pH 8.0،١0.5 MEDTApH 8.0،

א٥٠٠K،א٢٠،
א25 K 

٨K Oak Ridgeא٥٠. 
٩K אFalcon١٥K 

١٠K DNA- OFFFClontech Laboratories، IncKE 
١١K א65°CK 
١٢K אא٦٠٠٠،WSorvall Legend Mach 1.6K 
١٣K אDNAFPromegaEK 

 



אאWאאDNAKKK،אאאא 

 ١٦٧ 

٣-٢WאאW 
١K אא50×FTAETris-acetateWEא٢٤٢ א

٥٠٠א،١٠٠1MאEDTAM٥}٠،pH 

8.0،١}٥٧אKא1 M، 
א25°CK 

٢K ١Wא٪١אאא(low EEO/ 

multipurpose)١٠٠١W٥٠א50×TAEאא،
٢٥٠،א،א

١٥٠،אאKאאאא
אאKא،אא

K 
٣K Wאא٢٥}٠אאא٪Fbromophenol blueWE٢٥}٠٪

FFאFFF xylenecyanol،E١٥א٪FFicoll in water،E
א25°CK 

٤K א(EtBr، 10 /mL)W١א١٠٠א
،אא٢٥٠אא،

א25°C אWאF١KE 
٥K אאאא،WWide Mini-Sub Cell GT System (Bio-

Rad). 
٦K אאאDNA،WHindIII-digested phage lambda DNAK 
٧K אאאאFPolyacrylamide gel،EW

16 × 14 × 0.08 cmK 
٨K אאאאEDTA (TBE)W٥٤،א٥}٢٧

א،٢٠0.5 M EDTA،pH 8.0،٧٠٠
אKאא،אא١

K 
٩K Wא٢٩٪،١٪N’،N،אא(N N -

methylene bisacrylamide)K٢٩א،١
א٥٠אאא،אאא

37°C،אאאאאא،א١٠٠



؛א 

 ١٦٨  

א،אאאא4
אWאF٢KE 

١٠K DNA-pGEMFPromegaE 
١١K transilluminatorאK 
١٢K W،אKodak EDAS 290K 

 
٤-٢WאPCRW 

א،א،
K 

١K TaqDNAFTaq DNA polymerase،E5 U/ 
א10×K 

٢K 100 mM dNTPK 
٣K ،٢}٠PCRK 
٤K ،אא،WPTC-100 (MJ 

Research, Inc.)K 
٥K DNAW،Qubit™ (Invitrogen)K 
٦K אPCR(Promega)K 

 
٣-Wא 

 

١-٣WאF١EW 
١K WאFאא٣אE،

،אאאK 
٢K א؛אאא

אא،אאאWאFאא٤KE 
٣K אאא15 cm~،

אאאאא
א،א،

،אאWאF٥KE 
 
 



אאWאאDNAKKK،אאאא 

 ١٦٩ 

 
 

F١WEאאאאאאא
DNAFKaEאאאאאאאאאא،א

אאKFbאEאאאאא
אא،FKאcEאאאא،

،אא،אא
אFKאdאE٣א؛

٦؛א٥}٦F5 / 16th diaEKFeE،אא
FKאאfאאE؛Kאא

FgאE،א،אא؛א
DNAFKאאhEאאא
אאא،אKFiאאE

٩Kאאאא 



؛א 

 ١٧٠  

 
١K 

 
٤K אWאFאא٦E،א-א-

אאKא،א،א
Kאא 

٥K אאאאאא،א،
K 

٦K אאאFאGPSE،
אא؛אאKא

א،א40C،٢٤-٤٨אא
אWאF٧KE 

 
٢-٣WאDNAאW 

١K ٣אOak Ridge tubeאWאF
٨E١٥אאאCTABK،א،



אאWאאDNAKKK،אאאא 

 ١٧١ 

אא65°C٣٠،אא
אאWאF٩KE 

٢K אאאא،א25°C
١٥אLא،א،

٥-١٠אאK 
٣K אא١٠٠٠٠١٥א25°C؛

אא،אאא
Oak RidgeKאאאאאא 

٤K א٢٣K 
٥K אאOak Ridge،١٠٢-،

אאא،א
א25°C٣٠אWאF١٠KE 

٦K אא١٠٠٠٠١٠Kאא
א٢-אא،אא١

٣אאTESאאK 
٧K אאאאא

א١٥א،٥}٢א٩٥אK٪،
אא،אא

א١٠٠٠٠١٠K 
٨K אאאאא٥}٠א٧٠٪

א،אא١٠٠٠٠٢،אא،
אאאא١٥،

٢٠٠אאTEpH 8.0אWאF١١KE 
٩K ٥٠אאאאאאא

،אאDNAא،٥٠אאא
אאF٦٥Eא،TEpH 8.0K 

١٠K DNAאDNAא
WFlambda phage DNAE؛אאא،

אא(A 260)،אFfluorometryEK 
 
 



؛א 

 ١٧٢  

٣-٣WאPCRW 
אאWF١٤،١٥،؛١٦،١٧EאK 

١K ٥٠אאPCR٥٠-١٠٠אא
DNAK 

٢K אאPCRאא10 mM Tris-HCl،50 mM KCl،
15 mM MgCl2،200 mMNTP،١٥}٠،1.25 U Taq DNA 

polymerase،אWאFא١٢KE 
٣K ٣٥אPCR،אא١٠א

؛١א٪؛א1× TAEK 
٤K אאPCRא٥א /אEtBr

٥،אא١אא١٥K 
٥K אאPCRאא،Kא 
٦K אPCRאאFnested PCREK،١W١٠ 

אPCRא،אא٢
٣٥א؛אאאK 

٧K אא٣٥אאאPCRKאא 
 

٤-٣WאW 
אאW١٤،٢٧،؛٢٨Kא 

١K אrDNAאא،٥א
אPCRא٨אאאאא،٥}٠

(5 U) אאWאFEאF١٣E،٥}١10×
אאKא

אאF37°CKE 
٢K אא٥}٠(5 U)،

10×٤אאאאK
،٢א6×K 

٣K Fא١١אEאא
٨٪،א٢٥٠א؛

אאא1× TBEK 



אאWאאDNAKKK،אאאא 

 ١٧٣ 

٤K אאDNA؛א٥}٠ /EtBr١٥،
אא١٥،אאDNA

אUV،אאאK 
٥K אPCRאאאWFWizard PCR PrepsE

Kאא،אאא
אWאF١٤KE 

 
٤-אW 

 

١K אEtBrאאאאא،אאא
Kאאאא 

٢K אאאא؛אKא
אא،אאא

אא،אKאאא
אאא،א؛

Kאא 
٣K אאאאאאאK 
٤K אאאאא،

אאאDNAאאא؛אאא
אאאPCRאאאאrRNAאK 

٥K אאאאאאא،
cm١٥٣WאKא

Sabal palmetto،אאאא،אא
אKאאאאFauger،E
٢٠אא

אא،אאDNAאאא
K 

٦K אאאאאאPCR؛אא
אא،אאאא

אKאאאאא
אאאאאאאK 



؛א 

 ١٧٤  

٧K א٢٤אאאאא
אאאא

،אאא،
אא

CTABK 
٨K אאאOak ridgeאאDNAאK

،DNA-OFF؛אא
אDNAאKא،

Kא،א،א٢٠
K 

٩K אאא؛א
אDNAK 

١٠K אאאא،א
K 

١١K אא40Cאא،
Kאאאא

؛אאאאאאאK 
١٢K אאאאאא،אא

אאאPCRאאאא؛
אאאאאrRNAK

אאאrDNAאאא
KאאאאאrDNAאא

אאKאאא 
١٣K אאאאPCR

אMsel،Hinfl،Hhal،Ddel،Alulא
Kאאאא 

١٤K אאPCRא
אאאPCR،אאא

אאאאGenBankK 
 
 



אאWאאDNAKKK،אאאא 

 ١٧٥ 

אאW 
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   RFLPالـ وتحليل  ،المزدوج PCRالـ تفاعل 
 
ً
  16S rRNAالـ ا لجين وفق

Bojan Duduk, Samanta Paltrinieri, Ing-Ming Lee, and Assunta Bertaccini 
 

W 
אאאאאא

אFאאnPCR،EFאאRFLPEאKא
א،אאאא،

Kאאאאאאאא
א16אS rRNAF16SrאאE16SrK 

 
אאWא،א،אא،Kאאא 

 
١-אW 

א16אSrא--
אא(PCR)/אא(RFLP)16S rDNAKא

אRFLPאPCR16S rRNAF١،٢E،
אKאאא

אא١٩،٤٠K،
אאאאאאF٩-٣אKE

אאאאאאאאא
אK،אאאא

א،אאאא،אאא
אF١٠EKאא(EM)א

אאאאאאאאK

ع عشر الفصل   الرا



؛א 

 ١٧٨ 

אאEMF١١،١٢EאאEMF١٣אE
אאאאDNAWDAPI

F١٤KE،،
אאאאאFאאא١٥אKE 

א16S rDNAאF٢٠-١٦E،
אאKEא٢٤-PCRF٢١א،אאאאא

אאאאאאאאאא
א،אאאאאאK

אאא16אS rDNAא
אF١אE،אאאא

א،،אאאאאא،א
אאאאF٣١-٢٥KE 

אאאאאא
אK-א-אPCRאאאא

א،אא،
אא؛אאPCR

אאK،אאאאא،
א16אS rRNA،א

א16אS rDNAF١،٣٧-٣٢E، אFW،אא
Eאא،אKאאא

،אאאWFrpl22rpS3،ESecY،SecA،tuf،GroEL
Fאא٦،٨،٤٦-٣٨KE 

א16אS rRNAא،
RFLPאPCRאDNAא١٧

אF١،٢E؛١אאKאאא
אאLא16אSr،אאאא

אKאאא
א،אאאאF١،٢،٥١-٤٧EK

אאRFLPFאאא
R16F2/R16R2P1/P7אKE،אא--

RNA،Kאא 



אאאWאPCRאא،RFLPא16S rRNA 

 ١٧٩ 

F١WEאא16אSr DNAK 

 



؛א 

 ١٨٠ 

F١KE 
 

 



אאאWאPCRאא،RFLPא16S rRNA 

 ١٨١ 

 
 

F١WEKא 
 

אRFLPא--אאDNA،
--אDNAאKא

אא،אFאא١E--K،
--אאDNAא،אאאא

K 



؛א 

 ١٨٢ 

٢-אאW 
 

١K PCR،٢٠٠٥٠٠K 
٢K F1.5KE 
٣K 20 pmol/ אF١KE 
٤K PCRK 
٥K FאTaqEK،אאאSigma-Aldrich Taq DNA

אPCRK،אאPCRK
אTaq،25 mM MgClF3٥٠א

אKE 
٦K dNTPsK 
٧K PCRK 
٨K אאF،Eא

אאK 
٩K (ddH2O)K 

١٠K Kא 
١١K א/א–،٢٩W١K 
١٢K א١}٠١אddH2O،א4°C،

Fא١٠KE 
١٣K TEMEDK 
١٤K K 
١٥K K 
١٦K K 
١٧K F٢٠،١٠٠،٢٠٠،١٠٠٠KE 
١٨K F٢٠،١٠٠،٢٠٠١٠٠٠KE 
١٩K F٢٠EאK 
٢٠K K 
٢١K ،Kא 
٢٢K TAE:(10×)٤٤}٤٨ FTrizma،E٤٤}٧

אא(EDTA)،ddH2O 500،אpH٠}٨



אאאWאPCRאא،RFLPא16S rRNA 

 ١٨٣ 

א،א١ddH2Oא،4°C،
1×ddH2OFKאאEא 

٢٣K TBE(10×)W١٠٨ ،٥٥א،0.5M M 

EDTA 40،א١ddH2O،א4K
1×ddH2OKאאEאF 

٢٤K אאאK 
٢٥K Wא،אאSidma Aldrich Taq DNAא

אPCRאא10× PCRKאאPCR
،1.5 DNA6א

אPCRKאאא 
٢٦K אDNAW١FkbEאDNAGeneRuler

FFermentasE،אאאDNAK 
٢٧K Φ×174 DNA/ BsuRI (HaeIII) (Fermentas)Kאא

אDNAK 
٢٨K Wא١٠א/؛K

0.5 µg/ mLא؛50אא١אO2H
Kא 

 
٣- Wא 
 

١-٣WאאDNAW 
אאא١٢١٣אK،א

אאאאאK 
 

٢-٣WאאPCRאWאF١EW 
١K אPCR،אאPCRאF

א+2،אא،אא
אWאFE١אKEKאא 

٢K אPCRא،א
אF٢EK٢٥אאPCR20 ngDNA

א،١٠×٢٥אאאPCR،٥}٠Taqאא،



؛א 

 ١٨٤ 

0.2 mM dNTPF200 µMdNTPE،0.4 µMKאאא
DNAPCRאWאF١KE 

 
אF٢WEאPCR،DNAא،אFא
EאאK 

 
 

٣K אא-אאDNA-،Kא24א
אPCRאPCRK 

٤K 1אDNAF20 ng/١W١٠٠
EאK،אא،PCRאK 

٥K אאPCRאWאFאאא١-٢-٣٢-٢-٣(K
אאא١אKאא 

 
١-٢-٣WאPCRאאW 

١K אאP1/P7אPCRF١٦א،٥٢KE
א16S،16S-23S،23S 

rRNAK 
٢K אW٥אאאPCR(10×)،

٥}٢אdNTPF10mME،١אP1F٢٠E،١
אP7F٢٠אE،٢אאTaqF٥אL

،E٢אDNAF 20 ng/E،ddH2O



אאאWאPCRאא،RFLPא16S rRNA 

 ١٨٥ 

٥٠אאF٢אאאKE٢٥א،
אאאאאK 

٣K אPCRאWא950C٣،٣٥
א94°C١،א500C٢،72°C
٣K،72°C١٠K 

٤K אאא،א،אא
אאF٣-٣EKאאאא

אאPCR،PCRאאWאאאF
٢-٢-٣KE 

 
٢-٢-٣WאPCRאאWא 

١K אאP1/P7،אאא
אא،אאPCRאאR16R2R16F2n/

F٢٨KE 
٢K אאאאPCRWPCRאFאאא١-٢-٣E،

אאאR16F2n/R16R2אP1/P7א،
אK٠}١אPCRא(P1/P7)،

١W٣٠ddH2OאDNAK 
 

٣-٣WאאאאPCRFEW 
١K ١٠٠١٪אWאF٢WE١א،

١٠٠אא1× TAEK 
٢K אאK 
٣K אא40°C،אא،

،אKאאF١٥
KE 

٤K אאא،1× TAEK 
٥K ٦אאPCRFאPCRא،

EאאKאDNAF٥}٢אEא
אK 



؛א 

 ١٨٦ 

٦K Fאא٥/E،א،
אK 

٧K א؛א١٠
١٥K،א١٠-١٥K 

٨K אtransilluminatorאא؛،
Kא 

٩K אPCRאאאRFLP
אאFאא٤-٣KE 

 
٤-٣WRFLPFאא٣EW 

١K ١٥-٢אאPCRFאW٤אאאE
אKאא 

٢K אאאאא،אאאF
אא37°אC65°CE١٦אWאF٥KE 

 
٥-٣WRFLPW 

אאאRFLPאא
א؛אאאאF300א bp،Eא

. 
 

١-٥-٣WW 
١K ١٠٠א٣٪FאWא٢E،٣

א،١٠٠אא1× TBEK 
٢K אאK 
٣K אא40°C،א،א

אKאאF١٥KE 
٤K אאא،1× TAEK 
٥K א،א٥}١אΦ×174 DNA/ 

BsuRI (HaeIII)אK 



אאאWאPCRאא،RFLPא16S rRNA 

 ١٨٧ 

٦K Fאא٥/E،אא
אK 

٧K אא٢٠٢٥
K،א٢٠-٢٥K 

٨K אtransilluminatorאא؛،
Kא 

 
٢-٥-٣WאW 

١K א٢٥٧٠٪אWאF٦אE،אא
Beaker،Wא 

 

 
 

٢K אאאא،א،٢٠
K 

٣K אא،אאאאאא
 אKא

٤K 1 × TBF،א؛1 × TBE
،אאאאאאאאאK 

٥K אאK 
٦K ٥}١φ×174 DNA/ BsuRI HaeIIIאאK 
٧K Fאא٧/E،אא

אK 
٨K אא؛١٠١٥

K،א١-٢K 
٩K אtransilluminatorאא؛،

Kא 
 



؛א 

 ١٨٨ 

٤-אW 
١K אאאאאאPCR

אא،אW 
 אאאאPCR،אא

DNAK 
 אאאFאא

،אאPCRאאE،
אאK 

 אאאאאאK 
 א؛FW،א

KEא 
 אאאאאאא. 
 אאאאא،Fא،

،،WE 
- FאאDNAEK 
- אDNAFEאK 
- Kא 
- אאPCRK 

٢K אאאאאWא
٨٠א،א١٢٠. 

٣K אאא١٧אאאאאא
WאAluI، BamHI، BfaI، DraI، EcoRI، HaeIII، HhaI، HinfI، HpaI، 

HpaII، KpnI، MseI ( Tru1I)، RsaI، Sau3AI، SspI، TaqI، and ThaIKאא
אאאאאFAluI، HhaI، HpaII، MseI، RsaI، TaqIE

א؛אאא،אא
אFאאאאאאאKEא 

٤K אPCRא،אאא
K٢-١אאRFLP،אא

א٦-٣،אא١٥-١٠א،אK
א٢٠،אאK 



אאאWאPCRאא،RFLPא16S rRNA 

 ١٨٩ 

٥K אאK
אאאK،

אK 
٦K אאאאאאא

אK 
 

אאW 
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אW 
אא16S rRNAאK
אRFLP16S rRNA٣١16S rRNA (16Sr)،
١٠٠16SrK،

אאאאאא،אאW
(rp)؛אאאאא

אאKאאאא
אrpאאKאRFLPאאא-א

א-אאrpאאאא،
אאKאrpא

א16Srא16Sr،--
אאKאא16Sr،

--
rpK 

 
אאWrplV (rpl22)،rpsC (rps3)א،א،אאא

16Sr،אאא16Sr،،אKא 
 

١-אW 
אאאאאא

אאאא

امس عشر الفصل   ا
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 ١٩٤ 

Kאא16אS 

rRNA،אאא
،אאאאאאאא.

אאאאאא،אאא
Kאאא،א 

،אאאאאא
א16אS rRNAאאא،אK٣١

16Sr،--١٠٠16S rRNAF١،٢KE 
،אאא،16אS rRNAא

אאF٣KEא
אאאKאא-א

FאrpE-א. 
אא(rp)16אS rRNA،

،אאאא
אא16אSrKאאא

16אSrI16SrVאrp
אאאא16אSr؛--א

א؛אאא
16אS rRNAאF٧-٤KEא

RFLP،אאא16SrI16SrV،
אאאאKאK

אWmaize bushy stunt(MBS)،אאא16SrI-B،א
אאאאא16אSrI،

אא16אSrI-BאRFLPאrp
F٥KEאא،אא16SrV-Crp

אRFLPאאF٦א،٧KEא
rpאא16אSr

אאאאאאrp16אSrVIX
F٨אKEWאאW،"Ca. Phytoplasma mali'،'Ca. 

Phytoplasma pyri'،'Ca. Phytoplasma prunorum'16אSrX،
אאRFLPאrpF٨KE 



אאWאPCRאRFLPא 

 ١٩٥ 

אאאאאאאא
rpאא16אSr،אאא

אאRFLPאאאא،
אKאאא 

 
٢-אאW 

 

١-٢WPCRW 
אאPCRאDNAא20°C-K 

١K אK 
٢K ١٠×F(Applied BiosystemsK 
٣K 25 mMMgCI2K 
٤K dNTPSאdNTPSא،2.5 mMאWאF١KE 
٥K F٢٠אWאFE٢KE 
٦K AmpliTaq Gold polymerasF(Applied BiosystemsK 
٧K אDNAאאWאDNAא20אngL،א

אאאאא
אK 

٨K ،אWאF٣KE 
٩K אF٥}٠-٢}٠אאאPCR،٥}١

KE 
١٠K א،אאK 

 
٢-٢WאאאW 

١K Kא 
٢K אx٥٠TAE Wg٢٤٢،א١}٥٧

א،١٠٠0.5 M EDTA(pH 8.0)Kאאא1א× TAE
ddH2OK 

٣K 6×אIW٢٥}٠،א٪٢٥}٠٪
FF،٤٠٪FwLvKאאE 



؛א 

 ١٩٦ 

٤K אWא٥}٠א /،
GelRedTM 10،000×FBiotiumE،10،000×אSYBR®Safe 

DNADMSOFIvitrogenE אWאF٤KE 
٥K אDNAK 
٦K אPCRאWאF٥KE 
٧K ،K 
٨K K 
٩K K 

١٠K Kאאא 
١١K K 
١٢K Kא 
١٣K א،WDigiDoc-It (UVP)K 

 
٣-٢WאRFLPאPCRW 

١K אK 
٢K אאאאא-20°CK 
٣K 10×،אאאא-20°CK 
٤K PCRאא،Kאא 
٥K K 
٦K K 
٧K F٥}٠KE 
٨K K 

 
٤-٢WאאW 

١K K 
٢K 10א× TBEW١٠٨א ،א٥٥

א،٤٠0.5 M EDTAFpH 8.0אאKE1× TBEK 
٣K FאLא٢٩:١E(30% w/v)،א4°C

אWאF٦KE 
٤K א(APS)W%10 w/vאWאF٧KE 
٥K N، N، N، N’-tetramethyl-ethylenediamine (TEMED)K 



אאWאPCRאRFLPא 

 ١٩٧ 

٦K אI(6× stock)W٢٥}٠٪،א٢٥}٠٪
FF،٤٠٪FvLwאE. 

٧K אDNAK 
٨K W١אK٪ 
٩K אא،א،א،K 

١٠K אKא 
١١K ،אאK 
١٢K ،Kא 
١٣K W،אDigiDoc-It (UVP)K 
١٤K ١٠٠K٪ 

 
٣-Wא 

 

١-٣WאPCRאאאא16Srא،א
אW 

١K אrpאאKא
אא16אSrאאrpא

אF١E،--אאאPCRאאאWאF
٨אKE 

٢K אאאPCRא،א1.5
אאאאWFאאא،

WEאא 

 



؛א 

 ١٩٨ 

F١WErp--16Srא16Sr؛
אrpK 

 



אאWאPCRאRFLPא 

 ١٩٩ 

١K 

 



؛א 

 ٢٠٠ 

٣K א،،K،٢٤
א،אPCRK 

٤K 1uLאDNA(≥ 20 ng/)،אאאPCR
אWאFא١٠KE 

٥K אא،،אאאאא
אאא،א،א،אא،אא

אF٢EאK 
٦K אאPCRא،אאאPCRFאddH2OE٣٠W١

٥}٠K،١אאאDNAא
PCRאאK 

 
٢-٣WאאאW 

١K אאאאא
،אאא،אא

mm٠}١-٥}٠אK،א
אאK 

٢K אאא1× TAE
אאWאF١١E 

٣K א1% (w/v)1× TAEWאF
١٢אKE 

٤K אאאאWאFא١٣KE 
٥K אאאאK،א

א60°אCK 
٦K א،١אGelRed™אF×١٠٠٠٠E،

אDNASYBR®SafeאF١٠٠٠٠E١٠٠ 
א،אK 

٧K אאאאאWאF١٤E،אא
٣٠-٢٠אאK،אא

1× TAEאאא،אא،אא
א،אא،אא

אא،אא1× TARאK 



אאWאPCRאRFLPא 

 ٢٠١ 

F٢WEאאאאPCRrp 

 



؛א 

 ٢٠٢ 

٨K א5א،אאPCR،١
אאא6×אWאF١٥E،א

אאP10P20K٥אא
DNA،WGeneRuler™ 1 kb DNA Ladder (Fermentas)אאא

אאK 
٩K ،אאא١٥cm/VאWאF١٦E،א

אFbromophenol blue and xylene cyanol FFE
אK 

١٠K אאSYBR®SafeGelRed™אאWאF١٧E،
אאtransilluminator،אUVאאא

אא،א
F٥}٠א/Eא١٠،אאK،אא

א١٠K 
 

٣-٣WאRFLPאאPCRW 
١K אאאאאאא

16אSrא16SrאאאF٣KE 
٢K אאאKאאאא 
٣K אאא אא٥}٠א،אאא

אאFאאWEא 
 

 
 

٤K אא،،אאא
K،אא60-65°CK 

٥K אאאאאאא،א
 Kא



אאWאPCRאRFLPא 

 ٢٠٣ 

אF٣WEאאאאאא
א16SrאKא 

 

 
 

٤-٣WאאאW 
١K אא،אא،א١٠٠K٪ 
٢K אאWאאאא،א

אא،אאאא،
אK 

٣K א١٪א،אאא
אאאWאF١٨KE 

٤K אאאאאאWאF١٩E،
אF٤EאאאKאא

אWאF٢٠KE 
٥K אאTEMED،אאK 
٦K אאאאא،אאא

אWאF٢١KE 
٧K א،אאא،אא

،אאא،
אאאK 

٨K אא٤٠-٣٠אאWאF٢٢אKE 



؛א 

 ٢٠٤ 

٩K אאא،אאאא
אאאאWאF٢٣KE 

١٠K אאאא1× TBEאWאF٢٤KE 
١١K אFcombEאא،א1× TBE

٢٥KEאאFאWא 
١٢K אאאאאאאאא

אK 
١٣K אאDNAאF٢٠אE٤אאא

א6×אK١٢אאP20WאF
א٢٦KE١٠אאDNAWHaeIII-digested øX174 

DNAאאאאאK 
١٤K אא،אא٨-١cm/V،א

אFbromophenol blue and xylene cyanol FFE
אK 

١٥K אאא،אאאאא
،אאאאKאא 

١٦K אאFאא٥}٠אאL
Eא١٠אא،א١٠WאFא

٢٧א(K 
١٧K אא،،אאאאא. 
١٨K אאאאא،אא

. 
١٩K אRFLPאאאאא

אF١אFE٦-٤،١٠،١٤-١٢،١٦E. 
 

אF٤WEאאאאF٢٥KE  
 

 



אאWאPCRאRFLPא 

 ٢٠٥ 

 
F١WE(a, d, g)אRFLPאrpF٢}١،אrps3rp122،E

PCRאאאאrpF1/R1،אאrp (I)F1A/rp(I)R1A
אאאAY(16SrI)KאPCRAluI،MseI،

אTsp509IK،B)، e، hEאRFLPאrpF٢}١،א
rps3rp122EPCRאאאאrp(II)F1/rp(I)R1A،א

אrp(II)F2/rp(I)R1Aאא SEPN SEPT sesame phyllody; SUNHP sunn hemp 

witches’-broom; CLP) Cleome phyllody; PnWB peanut witches’-broom; TBB Australian tomato big bud; 
AlfWB alfalfa witches’ broom; GrapeA Australian grapevine yellows; WeedA weed virescence; CrP 
Crotalaria phyllody; FBPSA Crotalaria saltiana phyllody; FBP faba bean phyllody; SOYP soybean 
phyllody; CoP cotton phyllody; LWB lime witches’-broom; PEP Picris echioides phyllody; IAWB Italian 

alfalfa witches’-broomEאpeanut witches' –broom(16SrII)KאPCR
AluI،MseI،אTsp509IKC)، f، iEאRFLPאrpF٢}١،

אrps3rp122EאPCRאאאאrp(V)F1/R1،
אאrp (V)F2/rp(V)R1AאאEY(16SrV)K

אPCRAluI،MseI،אTsp509IאאאK(a)אא
٥א٪؛אאאא١٢א٪אKאאS،

HaeIII- øX174 DNA;K(bp)אW١٣٥٣،١٠٧٨،٨٧٢،٦٠٣،٣١٠،٢٨١،٢٧١،٢٣٤،
١٩٤،١١٨،٧٢K 
 
 



؛א 

 ٢٠٦ 

٤-אW 
١K אאא100 mMאdATP،dCTP،dGTP،dTTP

٥}١،אאK،א١W١٠،
א-20°CK 

٢K ٢٠אאא١W١٠K 
٣K אאאאאPCRK

אאאGilsonאP10، P20، P100، P200אP1000F
KE 

٤K אאאא،אאאDNAא،W
אDNASYBR®Safe(Invitrogen)אGelRed™ (Biotium)א

אKא 
٥K --אPCRאאאאKא 
٦K אאאאא

אFacrylamide and bisacrylamide؛EאF٢٩W١E
א،אאאאאאאK

אא. 
٧K F١٠E10% APS،א4

K 
٨K אאאrpL2F3rpF1Cא،אאא

אאrp(I)R1AK--אאאrpF1C/ rp(I)R1Aא
PCRאאאrpL2F3/rp(I)R1AאPCRאא

אאאאKrp(I)F1A/rp(I)R1AFא
16SrIE،rp(I-A)F1/rp(I-A)R1Fאא16SrI-AE،rp(I-B)F1/rp(I-B)R2

Fאא16SrI-BEאPCRאאאPCRא
אrpF1/rpR1Kאאאאאrp(II)F1/rp(II)R1

אPCRאאאPCRאrpF1C/rp(I)R1A،אאא
א،אWrp(III)F1/rp(III)R1،rp(VI)F2/rp(VI)R2،rp(VIII)F2/rp 

(VIII)R2،rp(IX)F2/rp(IX)R2אPCRאאאPCRאrpL2F3/rp 

(I) R1ArpF1C/rp(I)R1AKאאrpא
16SrIIPCRאאאאrp(II)F/rp(I)R1Arp(II) 

F2/rp(I)R1AKאא 



אאWאPCRאRFLPא 

 ٢٠٧ 

١K אאrpא16אSrVאPCR
אאrp(V)F1/rpR1،אPCRאאא

rp(V)F2/rpR1אPCRאאrp(V)F1A/rp(V) R1AKאא
،אאrpאKאא

rpאapple proliferation16SrX-A؛אא
אאאrpAP15f/rpAP15rאPCRאאPCRא؛א

אאPCRאrpAP15f2/rp(I)R1AאK،אאrp
אאstolburאFא16SrXII-AEאPCRאא

אrpStolF/rpStolRאrpStolF2/rpStolRK 
٩K אאאHot-start Taq polymeraseWFAmpliTaq Gold DNA polymeraseE

--אPCRKא--אאאTaq 

polymerasesאאאPCRא
K 

١٠K אאEאאFאאאPCR،
אאאאאאDNAs؛א

Kאא 
١١K ٢٠50א× TAE٩٨٠אאא١،

אאא،Kאאאא 
١٢K --١אא١٠٠אא

1× TAEK 
١٣K אאא؛אאא

אא،אא
אאאאא،

Kא 
١٤K א٣٥mm،א

אK 
١٥K ١א6× אאK

،٥אא،אאKא 
١٦K אKאאאאEF 
١٧K אאSYBR®Safe DNAאGelRed™א

אאאאאא،



؛א 

 ٢٠٨ 

אאאK--א
אאאאSYBR®Safe DNAאGelRed™،

א١Cאא،אא. 
١٨K א،אאאאא،א. 
١٩K אmm٥}٠٢،אאאא،

DNAK 
٢٠K אRFLPאאאPCRאrp،אא

٥א٪؛אאאא
،١٢٪WאאMseITsp509I،

אK 
٢١K א٥٠،אא

אאא،אאK 
٢٢K אא،אאKא 
٢٣K א؛אK 
٢٤K אאאאאאא

 ×1אאאKאאאא؛

TBE،١٠٠10× TBE٩٠٠אאא١،
אאא،אאאא. 

٢٥K אאאא،
אאאאא؛

אאאאKא،
אDNAK 

٢٦K אאא،א
K 

٢٧K אאאאK 
 

אאW 
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   PCRالـ ب secϒالـ و Tufالـ  ضخيمت
  حديد النمط الجيني للفيتوبلازمابت

Xavier Foissac, Jean-Luc Danet, Sylvie Malembic-Maher, Pascal Salar,  
Dana Šafárˇová K Pavla Válová, and Milan Navrátil 

 
W 

אאsecϒTufא،
אאTufא16SrI،16SrV،

16SrXII-A،XII-BKאאא،
אאאאאאא،K

אSecϒאאtuf،אאtuf،אtufאsecϒ
אK 

 
אאW،אא،אא،אא،אtuf،א

secYK 
 

١-אW 
אאאא16אS rRNA

٥}٩٧א٪،אאאFאא١،٢KE
א،16אS rDNAאאא
אKאאא،אאאא
אאאW،secA،tuf،map،secY،pnp،אא
F٥-٣E،אאא،Wvmp1F٩-٦،EimpF١٤-١٠،EampF١٥،Estamp
F١٦،EhflBF١٧،١٨KEאאאא

א،،אאאאאW
16אSrXF١١KE 

   السادس عشر الفصل



؛א 

 ٢١٢ 

אtufאEF-TuKאEF-Tu--
אאKאאTufאאאא

אאאאאKtufא--
אאאF٤KE 

אאאsecϒFtranslocase؛Eאא
אFא١٩אKEאSecϒא

אא(rp)،אאאא
א16אSrI،16SrV،16SrX،16SrXII-AF٧،١١،٢٩-٢٠KE

אsecϒאאאא
16S rRNA،tuf،secArpאאאKא،א16SrV

F٣٠KE 
אא(PCR)אDNA

אאאא،dNTPs،אDNAKאא
אPCRאFWאאא١Eאא95ᴼC،

אאDNAאאאאKF٢Eא
א٤٥٧٢א(Tm)א،אא

אאDNAאא،אKF٣אE
א66-72ᴼC،אאDNA

א3´אאאK(1)-F٣E٤٠-٢٥אFאPCRE
אאאK،א

א) PCRאampliconאEאאאK
FאאאאאE،אאא

PCRFאPCRאאEKאא 
אא(RFLP)אאאאPCRא
אא،אKאאאאא

אאRFLPאDNAאאאFRFLPE،/
אאאאFאאRFLPKE

אאא/אאאאPCR
Kאא 

 
 



אאWאTufאsecϒ PCRKKKאא 

 ٢١٣ 

٢-אאW 
 

٢ J١WאאPCRW 
١K FאddH2O،18 MΩא25ᴼCKE 
٢K TaqאDNAא،אDNA،MgCI2K 
٣K א5 mMdNTPK 
٤K tuf16SrIF‘Candidatus Phytoplasma asteris’אE16rXII-A

Fstolbur phytoplasmaאFE١WEfTuf1،rTuf1،fTufAy،rTufAyK 
٥K tuf16SrXII-BF‘Ca. Phytoplasma australiense’E،אא

אtuf1tuf2WPaTC1F1،PaTC1R1،PaTC1F،PaTC1R،PaTC2F،PaTC2RK 
٦K tuf16SrVWFDTUF-F1،FDTUF-R1،FDTUF-F2،FDTUF-R2K 
٧K secϒ16SrIF‘Ca. Phytoplasma asteris’WEAYsecYF1،AYsecYR1K 
٨K secϒ16SrII(‘ Ca. Phytoplasma aurantifolia ’)WSecYF1(II)، 

SecYR1 (II)، SecYF2(II)K 
٩K secϒ16SrIII(Western X phytoplasma group)WSecYF2(III)، 

SecYR1(III)،SecYF1(III)K 
١٠K secϒ16SrVIF(‘Ca. Phytoplasma trifolii ’WSecYF1(VI)،SecYR1 

(VI)،SecYF2(VI)K 
١١K secϒ16SrVWFD9fFD9r،FD9rFD9f2LWFD9r2L،

FD9f3Lא،FD9riK 
١٢K secϒ16SrX( ‘Ca. Phytoplasma mali’ , ‘Ca. Phytoplasma pyri ’, and 

‘Ca. Phytoplasma prunorum’ ): SecYMalF1, SecYMalR1, SecYMalF2, SecYMalR2K 
١٣K secϒ16SrXII-A(Stolbur ‘Bois noir’ phytoplasma)WPosecF1،

PosecR1،PosecF3،PosecN2FPosecF3אDNA
אאGCאאPosecF3 3’،EPosecR3K 

١٤K אDNAWאDNAFאאא٣٣אE،
אCTABF٣٤KE 

 

٢-٢WאאW 
١K 0.5 MאEDTA،pH 8.0W186.1gא

א(disodium ethylenediaminetetraacetic acid dihydrateEDTA)،٨٠٠
אKאאpH٠}٨אNaOHא،
١אK 



؛א 

 ٢١٤ 

אF١WEאאtufאsecϒאאאK 
  

 
 
 
 



אאWאTufאsecϒ PCRKKKאא 

 ٢١٥ 

٢K אTAE50×F--EDTAWE242 g،٥٠٠
אK٢}٥٧א١٠٠0.5 M EDTA،pH 8.0،

אאאKא١FK
pHא٥}٨-٨אא،KE 

٣K 1× TAEW٢٠1× TAE،٩٨٠אאK 
٤K ١W٪١Fא٢٥٠،E١٠٠

1× TAEKאא٣-٢אא
،אאWאF١KE 

٥K א(3, 8-diamino-5-ethyl-6-phenylphenan thridinium bromide, EtBr)W٢
א/אWאF٢٣KE 

٦K אDNAK 
٧K DNAFLadder،אEKאא 

 
٣-٢WWאא 

١K K 
٢K Kאא 
٣K Kאא 
٤K Kא 
٥K אאאUV transilluminatorK 
٦K K 
٧K K 
٨K K 
٩K אK 

١٠K  
 

٣-Wא 
אאא،א

Kאא 
 



؛א 

 ٢١٦ 

١-٣WאPCRW 
١K ٢٥אאPCR،אEFאאא

PCR٢}٠W2.510א× PCRאMgCI2،٢
25 mMMgCI2،٨٥}١٧אאddH2O،١

5 mMdNTPs،٢٥}٠١٠٠א١،٢٥}٠א
١٠٠٢}٠ ،٢אTaq DNAF5 U/

אKEאאאKא
،אWאאאא،א
אDNAאאאKא،אאא

אK،PCR٢}٠،
٢٤אKא 

٢K א١F،20-50 ngEאDNA،
Kא 

٣K אאאPCR،אא
Kאא 

٤K אPCR،אאPCRאאEאF
אאא٣}٢K 

٥K אPCRאFאאE،١אPCR
אאאאPCRאאאא،א
אאKא-א-אDNA؛אPCR

٤٠ddH2O،אאPCRאאאWאF٤KE 
٦K א٣٤K 
٧K אאPCRא4ᴼCאאא،

אPCRא20ᴼC -K 
 

٢-٣WאPCRW 
١-٢-٣WאTuf16SrI16SrIIW 

١K אאאfTuf1/rTuf1אPCRWאא 
 JאW90אᴼC٩٠K 
 JאW٣٥F94ᴼC٣٠،45ᴼC٣٠،72ᴼC٦٠KE 



אאWאTufאsecϒ PCRKKKאא 

 ٢١٧ 

 JאW72ᴼC١٠K 
 JאW1،038 bpK 

٢K אאאrTufAy/rTufAyאPCRאאWא 
 JאW94אᴼC٤Kא 
 JW٣٥אF94ᴼC٣٠،530C٣٠،72ᴼC٦٠KE 
 JאW72ᴼC5K 
 JאW940 bpK 

 

 
F١WEאאאPCRTufאאfTufAy/rTufAyKא١٦W

GeneRuler™ 100 bp Plus DNA Ladder (Fermentas)؛א٥-٢FWstolburE
אKF٢אEKF٣אEKF٤אEKF٥KE 

 
٢-٢-٣WTuf16SrXII-BW 

١K אאאPaTCIF/PaTCIRFtuf١EPaTC2F/PaTC2RFtuf٢E
Wא 

 JW١F92ᴼC٢،51ᴼC١،72ᴼC٢KE 
 JW٣٥אF92ᴼC٤٥،51ᴼC١،72ᴼC١KE 
 JWא553 bpK 

 
٣-٢-٣WTuf16SrVW 

١K אאאFDTUF-F1/FDTUF-R1אPCRWאא 
 JWאא92ᴼC٦٠K 



؛א 

 ٢١٨ 

 JW٣٥אF92ᴼC٣٠،56ᴼC٣٠،77ᴼC٦٠KE 
 JW66אᴼC٥K 
 JWא1.079 bpK 

٢K אאאFDTUF-F2/FDTUF-R2PCRאאא
אPCRK 

 JWא998 bpK 
 

٤-٢-٣WSecϒ16SrFCa . Phytoplasma asterisEW 
١K אאאAYsecYF1/AYsecYR1Wא 

 JWאא94ᴼC١٠K 
 JW٣٨אF94ᴼC،א55ᴼC٢،72ᴼC٣KE 
 JW72אᴼC٧K 
 JWא~1.4 kbK 

 
٥-٢-٣WSecϒ16SrFCa . Phytoplasma aurantifoliaEW 

١K אאאSecYF1(II)/SecYR1(II)PCRאWא 
- אW94אᴼC١K 
- אW٣٥F94ᴼC٣٠،50ᴼC١،68ᴼC٥KE 
- אW72ᴼC١٠K 
- אW~1.7 kbK 

٢K אאאSecYF2(II)/SecYR1(II)אPCRאאאPCR
אK 

- אW~1.7 kbK 
 

٦-٢-٣WSecϒ16SrFWestern X Phytoplasma GroupEW 
١K אאאSecYF1(III)/SecYR1(III)אPCRא

Wא 
- אW94אᴼC١K 
- אW٣٥F94ᴼC٣٠،50ᴼC١،68ᴼC٥KE 
- אW72ᴼC١٠K 
- אW~1.7 kbK 



אאWאTufאsecϒ PCRKKKאא 

 ٢١٩ 

٢K אאאSecYF2(III)/SecYR1(III)אPCRאא
Wא 

- אW94אᴼC١K 
- אW٣٥F94ᴼC٣٠،55ᴼC١،68ᴼC٥KE 
 W72ᴼC١٠Kא -
- אW~1.7 kbK 

 
٧-٢-٣WSecϒ16SrFCa . Phytoplasma trifoliiEW 

١K אאאSecYF1(VI)/SecYR1(VI)אPCRא
Wא 

- אW94אᴼC١K 
- אW٣٥F94ᴼC٣٠،50ᴼC١،68ᴼC٥KE 
W72ᴼC١٠Kא - 
- אW~1.8 kbK 

٢K אאאSecYF2(VI)/SecYR1(VI)אPCRאא
Wא 

94ᴼC١KאWא - 
- אW٣٥F94ᴼC٣٠،55ᴼC١،68ᴼC٥KE 
- אW72ᴼC١٠K 
- אW~1.7 kbK 

 
٨-٢-٣WSecϒ16SrVW 

١K אPCRאא،אאFD9f/FD9rWא 
- אW92אᴼC٩٠K 
- אW٤٠F92ᴼC٣٠،54ᴼC٣٠،72ᴼC٨٠KE 
W72ᴼC١٠Kא - 
- אW1.3 kbK 

אאאFD9r/FD9F2LWא 
92ᴼC١KאWא - 
- אW٤٠F92ᴼC١،55ᴼC١،66ᴼC٣٠KE 

 



؛א 

 ٢٢٠ 

- אW66ᴼC٥K 
- אW 1،343 bpK 

٢K אאאFD9r2L/FD9f3LאPCRאאWא 
- אW92אᴼC١K 
- אW٣٥F92ᴼC١،55ᴼC١،66ᴼC٣٠KE 
- אW66ᴼC٥K 
- אW1،174 bpK 

 
٩-٢-٣WSecϒ 16SrXFCa . Phytoplasma mali{Ca . Phytoplasma pyri{Ca . 

Phytoplasma prunorumEW 
١K אאאSecYMalF1/SecYMalR1אPCRWאא 

- אW95אᴼC٣K 
- אW٢٠F94ᴼC٣٠،50ᴼC٣٠،66ᴼC٤٥KE 
- אW66ᴼC٥K 
- אW664 bpK 

٢K אאאSecYMalF2/SecYMalR2אPCRאא
אPCRא،אא٣٥W 

 JאW691 bpK 
 

١٠-٢-٣Wא16SrXII-AFStolbur ´Bois noir´ PhytoplasmaEאF٢EW 
١K אאאPosecF1/PosecR1 אPCRWאא 

- אW94אᴼC٣K 
- אW٣٥F94ᴼC٣٠،62ᴼC54ᴼC٣٠،72ᴼC٦٠

KE 
W72ᴼC١٠Kא - 
- אW1،052 bpK 

٢K אאאPosecF3אPOSECN2אPosecR3אPCRאא
אPCRאK 
- אW998 bpK 

 
 



אאWאTufאsecϒ PCRKKKאא 

 ٢٢١ 

 
 

F٢WEאאאPCRSecϒאאPosecN2/PosecR3Kא١٦W
GeneRuler™ 100 bp Plus DNA Ladder (Fermentas)؛א٥-٢FWstolburE

אKF٢אEKF٣אEKF٤אEKF٥KE 
 

٣-٣WWאא 
١K ١٠٠-٥٠א١אאFאא٪1× TAEE

5 mmאKא،א
אאאPCR،אאא

אK 
٢K אאאאKאא 



؛א 

 ٢٢٢ 

٣K אאאא٦٠-٣٠K 
٤K אKאאא 
٥K אאא1× TAEא؛אא0.2-

0.5cmK 
٦K Kאא 
٧K א١٠-٥אאPCR،٥}٠-١

אאא40ᴼC،א،
א،אאאK 

٨K ١٠-٢אאDNAאאאK،
١١-٥}٥אאאKא 

٩K אאא،Kאא 
١٠K א٨٠אF8 V/ cmאKEא

אאאFbromophenol blue bandאEK 
١١K א،אאאא،אא١٥

٢א/אddH2OWאF
٥אKE 

١٢K א٢٠٠אddH2O١٥K 
١٣K אPCRאאאאא

٣٠٢אWאF٦EKWF
אאKE 

١٤K אאאאאא،א
K 

 
٤-٣WאRFLPW 

١K אאRFLPאPCRאאאא
Kאא 

٢K אאאאF٤،٢٨EF٣KE 
 
 



אאWאTufאsecϒ PCRKKKאא 

 ٢٢٣ 

 
 

F٣WEאאHpaIIאRFLPאPCRtufאא
fTufAy/rTufAyK١WGeneRuler™ 100 bp DNA Ladder (Fermentas);٢Wstolbur-infected 

bindweed plant،٣Wstolbur-infected grapevineK 
 
 

٣ J٥WאאאW 
١K אאאאPCRSanger

אאא،א
אא2×K 

٢K אאאא
،אאאWpreGAP4GAP4 softwareFStaden Package، 

http://staden.sourceforge.netECONSED bioinformatic package-PHRAP-PHRED
Fwww.phrap.orghttp://EK 

٣K RFLP؛אאאpDraw،
MapDraw (Lasergene)،אF٤KE 



؛א 

 ٢٢٤ 

٤K אאאאClustalW software،
אאאאאאMEGA softwareFhttp:// 

megasoftware.netFE٥KEא
bootstrappingK 

 

 
 

F٤WEאאאHpaIIRFLPtufW١٤،א٢WCa. 

Phytoplasma solani’ isolate R49/15 (GenBank no. FJ394551)،٣WCa. P. solani’ isolate R47/5 

(GenBank no. FJ394552)K 
 
 



אאWאTufאsecϒ PCRKKKאא 

 ٢٢٥ 

 
  

F٥WEאאאsecϒFS1-s24אEstolburא
MEGAKאאאאאK 

 
٤-אW 

١K א،אא،א4
K 

٢K אאK،אא-א-אאא
אKאאFא،אא،

אאא،،אא،אאא،א،E
אKא،אאא

Kא 



؛א 

 ٢٢٦ 

٣K אאאאא،אW
אאGelRed™FBiotium Ltd.،EאאאGoodView™

FSBS،EאאאUltra Power™FBioTekeKE 
٤K אPCR،אאא؛

אPCRאK،אאPCR
אPCRאאאאDNA؛אא

K 
٥K אאאKא

אאKא 
٦K אאK،אאא،א،

א؛אאאאאK 
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W 
אא،א

16S rRNA،אא?א?א16SrK
אאא،אאא?א?

אאא16אS rRNAKאאאאא
אsecA،אאאאא

אPCRאאאאאK--אאאא
אphytoplasma secAאאאאאא

א،Kא 
 

אאWאאאא،،secA gene،cox gene،
אKא 

 
١-אW 

،אאא16S 

rRNA،אאאא??אאF١FEאDuduk
F٢E،אאאKE،--א

א?א?אאאאאא-W
אBacillus spp-،אאא،א

F٣KEאאא،-א-א
אאאא-W16S rRNA-،

אאאאאאאא،

ع عشر الفصل   السا



؛א 

 ٢٣٠ 

אאאאאא
אאאK

אאאא
אאאאאא16Sr،אא

אאא،א
אאא؛
אאKאMartiniF٤EMartiniLeeF٥E-א

א-אא(rp)،א
16אSr،16אSrIIא

16SrXIאאאKאsecA-Wאrp-
א16אSrא،16SrII،

אrp،--16אSrXIK 
א،אsecA-אאSecA-א

ATPאא،אא
אאאאאF٦KEאא،

secAאאאaster 

yellows witches’ broomאאcoconut lethal yellowingא
16אSrIVF٧KEא،אא

אPCRאאWSecAFor1،SecAFor2،SecARev3Kאאא
SecAFor1/SecARev3אPCR،bp٨٤٠א،א

Kאאאאאאא
SecAFor2/SecARev3480 bp،אאאא

Kאא-F٧E-א
אאPCR،אאא

Kא،FSecAFor5SecARev2E
PCR،אאא600 bpאF٨KEא،

אאא
אאאWWolbachia spp،

אא،אPCRאא،
אאאא

אאאK 



אאWאPCRאsecA 

 ٢٣١ 

אאsecA،--
א(cytochrome oxidase cox)F٩E،א

אאאא،אאPCRא
אsecAKאא200pbא

אאK،אאאDNAא
PCRאPCRK،אKאאא

א،אאDNA،אא
אאPCRאאאPCR،CullenHirschF١٠KE  

  
  
٢-אאW 

אאאאDNA
אאאKאאGilsonEF،

אאאPCRאDNA،
אא،אאDNAאאK  

  
١-٢WPCRW 

١K PCRF٢٠٠٥٠٠KE 
٢K EppendorfF٥}١KE 
٣K F10אFE١KE 
٤K אPCRK--אFIllustraPuReTaq Ready-To-Go™ PCR 

BeadsFGE Healthcare، Amersham، UKEMangoMix™FBioline، London UKE
אWאF١KE 

٥K אK 
٦K PCRK 
٧K K 
٨K F٢٠،٢٠٠،١٠٠٠KE 
٩K (ddH2O)K 

  
  
  



؛א 

 ٢٣٢ 

٢-٢אאWW 
١K K 
٢K K 
٣K TBE(10× stock)W١٠٨،FTrizmaE٥٥

Kא٤٠0.5 M EDTAFethylenediaminetetraaceticE
אWאF٢E،א١Kאא

Kאאא1x،א١٠10x90
K 

٤K אאGelRed™FBiotium، Cambridge، UKאE10،000 ×
אWאFא٣KE 

٥K אDNA(1 kb)אאWPromega 1 kb ladder،
Kאאא 

٦K אאאאאK 
  
  
  

אF١WEאsecAאWא 
 

 
 

٣-٢WאDNAW 
١K Micro Bio-Spin chromatography column (3 cm) (Bio-Rad, Hemel Hempstead, UK). 
٢K PolyFvinylpolypyrrolidoneFEPVPPKE 
٣K K 
٤K F٥}١KE 



אאWאPCRאsecA 

 ٢٣٣ 

٥K (ddH2O)K 
 

٣-Wא 
אאאאא،K 

 
١-٣WאsecA PCRאPCRW 

١K PCRK 
٢K אא+ 1nKאאא

א،אאא(n)Kא،٦
אא8 = nאאK،

אאn + 1 = 9K٢٠،n =22،א
א٢٣،Kא  

٣K אאאאאwhether PuReTaq Ready-To-Go™ PCR 

BeadsMangoMix™אKFor PuReTaq Ready-To-Go™ PCR Beads( n 

+ 1)×of (22uL ddH2O + 1 SecAFor1 primer+ 1uL SecARev3 primer)،
אא( n + 1)× (9.5uL ddH2O+12.5uL MangoMix™ + 1uL 

SecAFor1 primer + 1uL SecARev3 primer)K 
٤K אאאאאאאאDNAא،

אאGilsonFE،אא
אDNA،אאא
٥}١Kא،א٦(n= 8 

n+1=9)،١٩٨אאddH2O،א٩אא
SecAFor1،٩אא3SecARevFfor PuReTaq Ready-To-Go™ PCR 

BeadsE،٥}٨٥אאddH2O،٥}١١٢אא
MangoMix™،א٩אאSecAFor1،٩אא

٣SecARevFfor MangoMix™KE،אא٢٤א
PuReTaq Ready-To-Go™ PCR BeadsEאאאF،

PCRאאFMangoMixKE 
٥K אאDNA،א

אאFאאDNAKEאPCR



؛א 

 ٢٣٤ 

אאDNAא،אDNAא
אKGilsonאאאאא

،١אDNAPCRK
א،١אאא

secA PCRKא،١א ddH2OK 
٦K אPCRKPCRWא

אא94ᴼC،٣٠א94ᴼC٣٠،
53ᴼCא،א72ᴼCאא؛א
72ᴼC١٠K 

٧K אPCRא،אאאא،
אאאWאFאא٢-٣E،
PCRאאאאKא،אPCRאא

אאK 
٨K PCRא،אאאאאא

אDNAא،אאא SecAFא SecARev2
א SecAFor1אSecARev3،٢٤אPCR

א،،DNA
Kא،אאDNAא،٣٩א 

אddH2On × 0.5 ،،א
DNAKא 

٩K אאאDNAא،אא
PCR٤٠F١א٣٩EאאddH2O

٥}٠،،١אאאא
PCRאאK 

١٠K ،PCRKאPCRאאא
؛אא94ᴼC،٣٠א94ᴼC
٣٠،53ᴼCא،א72ᴼCא؛א

א72ᴼC١٠K 
١١K אPCR،אא،א

K 
 



אאWאPCRאsecA 

 ٢٣٥ 

٢-٣WאאW 
١K א١٠٠١א٪،١אDuran

٥٠٠FE،١٠٠1× TBE،א
א،א50ᴼC،١٠א

10.000א× GelRed ™،אא،אא،
אאא،אK 

٢K ،א،אאKאאא
1× TBEK 

٣K ٥אאPCRאאKאPCRאא
MangoMixKאא،א

אאאPCR،אWאFא
٤KEא،אDNAאא/אאWאF٥KE 

٤K Fאcm/5 VE،אא
אKאאאאWאF

٦E،א/אLKא 
٥K אSecA PCRאPCRא840 bp،אא

אא PCRאא600bpK
אא،אאא

PCRKאא،אPCRK
،אא،אא/

Kא 
٦K א،אPCRאאPCR

אאPCRא،אאאאK
אPCRאאPCRאא،

אאאKאPCRא
אאאPCRא،אאא
א،אא،WWolbachia sppKא

PCRאא،FאL
אDNAPCR،PCRKE،
אDNAא PCRאא



؛א 

 ٢٣٦ 

cox،אאDNAאאPCR
FאW٧אE 

 
٣-٣WCoxPCRW 

١K PCR،PCRn + 1،אאא
١}٣،א אCoxF3CoxB3SecAFor1SecARev3،

אPCR،،DNAK 
٢K ١DNAPCRאא،

אאK 
٣K אPCR،אPCRאאWא

א94ᴼC،٣٠א94ᴼC٣٠،53ᴼC
א،א72ᴼCאא؛א72ᴼC

١٠K 
٤K אPCRאאא،א

٢}٣א،PCRא200 bpKאאא
אאא،אאPCRאא

אDNA،PCRKא،
אcoxsecA،

،אFאW٨אKEא،א
coxsecA،אPCRDNA،

אFאWאאא٤-٣KE 
 

٤-٣WאDNAW 
١K אאMicro Bio-Spin ChromatographyF٣Eאא

٥}١אאK 
٢K אאאאא٢L٣PVPPK 
٣K ٤٠٠ddH2O،١٠٠٠٣

K 
٤K Kאאא 



אאWאPCRאsecA 

 ٢٣٧ 

٥K ٢٠٠ddH2Oא، ١٠٠٠
٣K 

٦K אאFE٥}١،אאK 
٧K DNA٢٠٠FאWא٩E،א

١٠٠٠٣K 
٨K אDNAאאאFE،-א-אאא

DNAPCRאcoxLsecA،
אא١}٣٣}٣،אאאK

אאPCRאאK
،אאאPCR،אא
DNAK 

 
٥-٣WאאsecAW 

١K אPCRאאsecAא،א
אאאאא،

אphylogenetic،אאsecA
אK 

٢K אPCRאK،
،אאאאאאK

אPCRאאאPCR،אא
אFcloning vectorsE،אאאא
אאאK 

٣K אאאאאאא،א
DNAאאFאW١٠אE؛

אאאKאא
אא،אאK 

٤K אאBLASTאNCBIK،
אאsecAאאNCBIK

؛16Srאאאא،א
FASTAsecAאHodgettsF٧E،אא



؛א 

 ٢٣٨ 

MEGA4F١١FEאW١١אE؛אFEאא
א אא،אאK 

 
٤-אW 
١K אאאאאPCR-WאPCRMangoMix-

אאאאאאKאאPCR
אאאא،/

،אא،א
Kאא،אאTaq

אאPCRK 
٢K 0.5 MאEDTA،١}١٨٦אEDTAFNa2EDTA.2H2OE٨٠٠

אddH2OאKpH،٢٠NaOH،
אpH٠}٨،אאא

pH،אאא،אEDTA
،pH٠}٨K،אEDTA

Kאא 
٣K אא،אאGelRed ™אאDNA

אK GelRed א אאא
א،؛אא
אאאאאK،אא

א GelRed،אאאאא
אאא،Kא 

٤K אMangoMixאאPCRאK،
אאא؛א

אאאPCRKא،אאא،
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אאאאאאאאאא. 

٨K אאאאאKא ،
א،Kאא 

אאאK 
٩K א٣٣٠א،0ms،א1s

אKאאאאא
אאK ،٢٠٠. 

١٠K אא،אא
אא،אאא

א،אKאאא
אאאא، אאKא
،א. 

١١K אאאא،אאאא.
אא،א. 



אאWאא(Microarray) א 

 ٢٥٩ 

١٢K אאאאאאאאא
PCR،אא אאאאא،אא

אDNAא،אאאאאKאאא
א، אאאאאאא،

אא،אDNAK 
١٣K אאאאאK 
١٤K אאאK 
١٥K אCy3Kא،אאא

،א. 
١٦K אאאא

אאאאK
EFK،אאא.א
،אאאאK،אאא

אא،אאKאאאאא
אאאFאאאאאאאE،

אאאFאGenePix PrKEאאא
אאGenePix Pro،אאאא؛

אאאא؛אא
אFאאאEאאKא א
אאאאאאא

Kא،W٣CFH
אאאאאא(K 

 
אאW 
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T-RFLP الفيتوبلازماكشف عن لل  
  في النباتات وتعريفها

Jennifer Hodgetts and Matt Dickinson 
 

W 
א אאPCR16S 

rRNA،WRFLPאDNAא16SrK
אא אאאאא(T-RFLP)،

אאאאא،אא
אא،אא

אK 
 

אאWT-RFLP،א،23אS rRNA،א16SrK  
 
١-אW 

אא-אא-16אS rRNA،
אאאא?אFא?١WאFEDuduk et al.F٢،E

אאא،KEא?אא?
אWאאאאאBacillus spp.،אא

אFא٣KE،א
א،אWrp operon،tuf،secYsecAאWאF

א،א،אאKE
א،אאKאא

אא23אS rRNAאאאאא
Fאאאא٤E؛--אא

  العشرون الفصل



؛א 

 ٢٦٢ 

אאאPCR אא16אS rRNAא
23אS rRNAK 

אאאאא (T-RFLP) אא
؛١٩٩٧אאא

אאאDNAF٥KEאPCRא
אא،אא،אאDNA

؛אאא אא؛
אWאאא(TRFs)F١אKE

א23S rRNAא،16Sr
א.אT-RFLP،TREאאא

אא،TRFא16Sr
Fא٦KE TRFs אאאאאא

FאT-RELPEאאTRFsאא
16SrKאT-RFLPאRFLPאWאFאאאE؛

אא،Kאא
EאFאאאK،אאRFLP؛ א

Kאא 
 

 
 

F١WEאאאאאאאFT-RFLPE 



אאWT-RFLPאא 

 ٢٦٣ 

אא،אאאPCRאאFreal-time PCREא،
א؛אאאDNA،אאDNA

אPCRK،אPCRאאא
،--אKאאאT-RFLPא

אאאאאDNAאא،
אTRFsאאKא

אDNA،TRFsא
אאאDNAא،Kאאא
אאאאT-RFLP؛16אSrTRFs

KTRFs
אאK،א،א

Kא TRFs א،23אS rRNAK،
אאאאTRFאK

א،Kאאא 
אא23אS rRNA،אK

אאאאאא،
אKאT-RFLPאPCRא،

אPCRאא Freal-time PCREK 
אאFאאאאאא،

Eא،א--אT-RFLPאא؛
אאא-א-؛

א16אSr،אKא
אPCRאFאאאאE؛

KאאPCRא؛אאאאא
אאאא،אא

אאאFאKEאאT-RFLP
אאאא؛

אאK،אT-RFLP
א،אא

،אK 
 



؛א 

 ٢٦٤ 

٢ JאWא 
אאאא

אDNAאאKאאGilsonFE
אאאDNA،אא

אPCRאא،אPCRא
DNAK 

 
١-٢WPCRW 

١K PCRF٢٠٠٥٠٠KE 
٢K EppendorfF٥}١KE 
٣K F١٠אFE١KEאF23אSrev،E

WellRED dye-D4FאSigma-Proligo or Integrated DNA TechnologiesE
אWאF١KE 

٤K אאPCREאFWFermentas PCR Master Mix 2XאFW
٢אKE 

٥K אK 
٦K PCRK 
٧K F٢،٢٠،٢٠٠،١٠٠٠KE 
٨K F١٠،٢٠،٢٠٠،١٠٠٠KE 
٩K F(ddH20K 

١٠K DNAאWאFאאא٣KE 
 

F١WEאאאאאאאא(T-RFLP)
Wא 

 
 

٢-٢WאW 
١K EppendorfF٥}١٦}٠KE 
٢K Mse IFT’TAAKE 



אאWT-RFLPאא 

 ٢٦٥ 

٣K Bsh12361FCG’CGKE 
٤K א10×؛אאMse IBsh 12361K 
٥K אK 
٦K ،FאאאKE 
٧K Fא٢،٢٠،٢٠٠KE 
٨K F١٠،٢٠،٢٠٠KE 
٩K FddH2OKE 

١٠K PCRאאא٢}١K 
 

٣-٢WT-RFLPW 
١K EppendorfF٦}٠٥}١KE 
٢K K 
٣K K 
٤K F4ᴼCEDNAאF٩٦-KE 
٥K אK 
٦K GenomeLab DNAא–٦٠٠FBeckman CoulterKE 
٧K אGenomeLabFBeckman CoulterKE 
٨K Fא٢،٢٠،٢٠٠،١٠٠٠KE 
٩K F١٠،٢٠،٢٠٠،١٠٠٠KE 

١٠K FMicrotiter plateE٩٦אDNAK 
١١K אאאא٢-٢K 
١٢K אCEQ 8000 DNAK 

 
٣-אW 

אאאאא،K 
 

١-٣WאPCRאPCRW 
١K אPCRK 
٢K אPCRאn+1،אאא

א؛אאאאאFאא



؛א 

 ٢٦٦ 

PCRאאELאFאDNAFEnאKEWא
٦אא، n = 8 א

אKאא ،אאn+1=9אK
٢٠א،n = 22،אא٢٣،
Kא 

٣K אאאאPCR؛א
Fermentas PCR Master Mix 2XW٥}١٢אאא2X

PCRH٥}٩אddH2O+١אMJD5+١
 א23SrevK 

٤K  אאאא،א؛אאDNA
אא،אאאGilsonFאאE

אDNA،אא
אאEppendrof٥}١אWאF٤אKEW

אאא١٩،אא
Fn = 21n + 1 = 22E،٢٠٩אddH2O،٢٧٥א

PCR Master Mix 2X،٢٢אאMJD5،٢٢אא
23SrevK،٢٤אPCR

K 
٥K ،אאDNA،אPCRK

،אאDNAא
DNAאKאGilsonאאאא

א،،١DNA
PCRK،א١DNAאא

אT-RFLPKא،
١ddH2OK 

٦K א،אPCRFאאPCR
،אאאאאאא

KEאPCRאאW94ᴼC٢،٣٥
א94ᴼC٣٠،56ᴼC6072ᴼC90K 

٧K אאPCR،אא-20ᴼCא
אWאF٥KE 



אאWT-RFLPאא 

 ٢٦٧ 

٢-٣WאW 
١K Eppendorf٦}٠K 
٢K אאn+2אWאF٦KE

אWאאאאPCR٨F
אEאאn+2= 10KאאאPCRא

K“+2”א؛א
אאאאPCRא،

אK 
٣K אאא؛אאא،

אא1 UאאאWאF٧EEppendorf٥}١K
אא،Eppendorf٦}٠. 

٤K ١٠אPCRאWאFאא٨KE 
٥K אא37ᴼC؛א،

אWאFא٩KE 
٦K אאא،אא-20ᴼC

אT-RFLPאWאF١٠KE 
 

٣-٣WאאT-RFLPW 
١K Eppendorf٦}٠K 
٢K א١א٥אאddH2O

Eppendorf0.6،Kא 
٣K אאא٩٦K 
٤K ٥}٣٨אGenomelab،٥}٠

Genomelab DNA Size Standard Kit-600אא
٩٦אKאאא 

٥K ١אF٢אEK 
٦K Kאאא 

 
٤-٣WT-RFLPW 

١K אאCEQ 8000 DNA،א
אאK 



؛א 

 ٢٦٨ 

٢K אאאאCEQ،א
אTRFs٦٠640 bp،אאTRFs1.25א bpK 

٣K אTRFא٤٦١DNAא،א
אאF2aKEאאDNA،

אDNAאPCRאK،،
אאDNA،אאK 

٤K TRFsFאא2b-gKE،א
TRFאאMseIאBsh12361F٢Eא
16SrאWאF١١KE 

 
٤-אW 
١K אא؛،Fא

٢٠٠-٥٠KEא،א
אאא؛

א،TEK١٠٠אא
אF١٠٠אE١٠

F١٠٠אא1:10ddH2OEא20ᴼC -
אKא،אאאאאF

Eא؛אאאאא،
،אאאאאא

Kאא 
٢K אאPCRא،אא،אא

א،אאא
PCRTaq polymeraseאKאPCR؛אT-

RFLP؛אאאאDNAFDNA 

sequencerE 
٣K אDNAאאK 
٤K אאאאאא،אKא

אא،אא. 



אאWT-RFLPאא 

 ٢٦٩ 

 
 

F٢WEאT-RFLPCatharanthus roseusEFא
؛אאאMJD5،23Srev،MesIBsh12361FKaEC. roseus

Bsh12361FKbEFBPMesIFKCEFBPBsh12361FKdETBBMesIFKeE
TBBBsh12361FKfEFD-CMesIFKgEFD-CBsh12361FK٢אא

Kאא،EאFאאאKEא
Fאא٦אEWiley-Blackwell 



؛א 

 ٢٧٠ 

F٢WETRFאאאMJD523SrevאMesI
Bsh12361K 

 

 



אאWT-RFLPאא 

 ٢٧١ 

F٢EK 

 
 

٥K אאאאאאPCR،אאPCR
F٥אEאאFE؛

 PCRאT-RFLP،אאPCR٤٧٠bp
K 

٦K אאאPCR؛אאאאT-RFLP؛
אא،אKEאאF 

٧K אאאאאאאK
،אאא ،אKאא
אאאא،אא

،אאאאא
 .אאא

٨K אPCR אאMseI
Bsh12361K--אאא

MseI،אBsh12361؛אאא
16Srאא،K 



؛א 

 ٢٧٢ 

٩K אאא/אאא؛א
±2K 

١٠K אאאאא،א
F٥אאאEא؛

אאT-RFLPאKאא
אPCRאK 

١١K אTRFא٢
 TRF א،

אKא-אא-א
DNAKאאא،אאDNAא،
PCRאKאא
DNA،אאPCRאאאFאא

אא،WPromega pGEM ® -T easy vector systemKE،
אא،אאK

אאאPCRאK،
א-אאRFLP-،

אאאאDNAKאאא
DNAאאאאא

אאאPCRK 
 

W 
אאאDefra Plant Health Fellowship for JHK-

-אאאאאא
אא/אא؛אKאא 
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 ٢٧٣ 
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  الكمي اللحظي  PCRالـ ستخدام تقنية ا
  للكشف عن الفيتوبلازما وتحديد كميتها

Nynne Meyn Christensen , Henriette Nyskjold , and Mogens Nicolaisen 
 

W 
אא،אאPCRא

אKPCRאא،אא
،Kא،אPCRא

Kאאאאאאא،אא 
 

Wאאאאא،א،אPCRKאא، 
 

١-אW 
אPCRא،אאאא

אאKאאאא
אPCRDNAא،א16אS rRNAאK

אDNAF؛א١،٢KE
אPCRאאאPCR؛אאא

Kא،Kא
،אPCRאאPCRFא٣אאKE

،אPCRאא؛אא
אאאPCRאאKאPCR

Fאא٣א،٤؛אא،E
אWאFאאאאא

אKEא 

الواحد والعشرون الفصل



؛א 
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אPCRאאאא(emitted fluorescence)
אPCRא،אW،אאאK

KאאאSYBR Green®،א
אאK،א،א

Kא،אWאTaqMan®،
؛אאאTaqMan®Kא

אאאאPCRאא،אאא
אאא،אK 

אא؛א
אאאא،אא

אאK،
אאאKאאא

،אאאא
אאאK 

אאאאTaqMan®אPCRא
Christensen et al.F٣אאאKEאאא

Euphorbia pulcherrima،אא
אאאאFאWאF٣KEEאאא

אאHodgetts et al.F٤E،א
16אK،אאאאאאPCRאאK،א

אאK 
 

٢-אאW 
١K אW(Geno/Grinder 2000, OPS Diagnostics, Bridgewater, NJ, USA). 
٢K K 
٣K F٥KE 
٤K FLN2EK 
٥K אאDNAFDNeasy Plant Mini Kit, QIAGENKE 
٦K NanoDrop 2000FThermo ScientificKE 
٧K mastermix PCRאTaqMan ®FApplied BiosystemsKE 
٨K אF١KE 



אאאאWאאאPCRאא 

 ٢٧٧ 

٩K FAM™-TAMRA™אF١אWאFKE١KE 
١٠K PCR16אS rDNAאא،אFKE 
١١K אאPCRאMinElute ®FQIAGENKE 
١٢K אא،K 
١٣K ٣٨٤MicroAmp ®FMicroAmp ® Optical 384-Well 

Reaction PlateEFApplied BiosystemsKE 
١٤K MicroAmp ® 96- & 384-Well Optical Adhesive (Applied Biosystems)K 
١٥K אPCRK 
١٦K אPCRFאApplied Biosystems،7900HTKE 
 

F١WEאאאאאאאK 

 
 

٣-Wא 
 

١-٣WאאDNAW 
١K Fאא1-0.5 gאE،٨

אWאF٢KE 
٢K אאאאK 
٣K ،אאאGeno/Grinder،

٥٠٠}١L Kא 
٤K אא٢٣אאאKא،

אאא،אKאא 
٥K gm١٠٠אאאאEppendorf

אאWאF٣KE 
٦K ٤٠٠אאAP1،٤אאRNase A

אDNeasyאא،אא
Kא 



؛א 

 ٢٧٨ 

٧K אDNA١٠٠אאK،אDNA
א-20ᴼCKאא 

٨K ،אאאDNA10×EאF؛אאPCR
אFאאW٤KE 

 
٢-٣WאאW 

אאאאאאאאאאDNA
Kאאא،אא

אא،אאאאPCR
٥KEאאאFאWא،א 

 
١-٢-٣WאW 

١K אאPCRאאאאP1/P7א
16SF2n/16SR2אDNAאאKאWאF

٦KE 
٢K ،אאPCR١א٪،

1،246 bpK،אPCRFאMinElute®PCR
Purification Kit (QIAGEN)EKא 

٣K אאPCRא،אW
א،אאאNanoDropKא 

٤K אאאFא؛א387 KDaE،
 א١٠٩KאPCRאאא

٥K א×١٠١٠٠١٠٨-١٠٢
٢Kא 

٦K FWא٢٠Eא 
 

٢-٢-٣WאW 
١K אDNAאאאWאF٧KE 
٢K ،אאא،א

FאNanoDropEK،אא،



אאאאWאאאPCRאא 

 ٢٧٩ 

א،א١٠ng\K،
א١٠٠W

١٠،٠٠٠،١،٠٠٠،١٠٠،١٠،١،١}٠،٠١}٠ pg DNAK 
٣K KאFW٢٠אKE 

 
٣ J٣WPCRsאW 

אאאאאPCR،אא
אWאFאאא٨E. 

١K א،אאFאאא،א
אאE،F~5KE

אאאאאאאDNA
KאאאTaqMan®א،א

Kאא 
٢K אPCRאאWא،א

Kאאאאא
PCRאKאאא١٠٪

אאאאWאF٢KEאא 
 

F٢WEאאאPCRאreal-time PCRK 

 
 

א،אאא،אאא١٠٪
Kאאא 

 
٣K אPCR٣٨٤א٨א

אאאWאFא٩KEאאא



؛א 

 ٢٨٠ 

אאא،אאא
אKא

א،אאFNTC،אאאא،E
Kאא 

٤K ٢אDNAא×١٠WאFא
١٠אKEא،אאK 

٥K ،אreaction pleat
min٢،KאאPCRא(Applied Biosystems 

7900HT)K 
 

٤-٣WApplied Biosystems7900HTW 
--SDSאא،؛

אאא٣٨٤א
אא،אאאFאFAM/ TAMRAKE،

אאSDS،אאאWאF١١א
١٢KE 
 
٥-٣WאW 

١K א،אאא،אאא،א
אאאאאWאF١٣E،א

K 
٢K אאאאאא

SDS،אאאא؛א
אאKאאא

אאאאK
א3.3-אאR21.00K،אא

אאK 
٣K ،א SDS . 
٤K ٢א٣אאאאDNAאK 
٥K אא Microsoft Excel א. 



אאאאWאאאPCRאא 

 ٢٨١ 

٦K אא Excel אא
א. 

 

SDS א Ct 
Kא אאWF١Eאאא

אאאKאF٢Eא
אDNAK אאא/

DNAKא،אאאWאF١٤E؛
א16אSK 

 
٤-אW 
١K אאאK،

אאאKא،א
Kא 

٢K אTaqMan®Kא 
٣K א،אאKאאא 
٤K DNA١אW١٠Kא 
٥K אא؛א

אאK 
٦K אאאאאP1/P7F٢،٥E،R16F2n/ R16F2F١E

16S rDNAF~1،246 bpKEאPCRP1/P7
W94ᴼC٥،٣٥א94ᴼC٩٠،55ᴼC٢

،72ᴼC٣،אא720C١٠Kא،
אא4ᴼCKאR16F2n/R16F2W94ᴼC٢

،٣٥א94ᴼC،א50ᴼC٢،72ᴼC
٣،אא72ᴼC١٠KאWא

א4ᴼCאKW 
P1: 5´ -AAGAGTTTGATCCTGGCTCAGG ATT-3 ´،  

P7: 5´ -CGTCCTTCATCGGCTCTT-3 ´، 
  



؛א 

 ٢٨٢ 

R16F2n: 5´ -GAAACGACTGCTAAGACTGG-3 ´، 
R16F2: 5´ -TGACGG GCGGTGTGTACAAACCCCG-3 ´K 

אאW١٤Kא  
٧K אאDNAא،אאאא؛אDNA


אאא،א
אPCRF،אFאW٦אEEK،אא
אאאאאאK 

٨K אאאאPCRא،אאאK
אא،אאאאא،

אאDNA،אאאKאאא
אאKאא،א،

אא،אDNAא
K 

٩K א،אWFאאאא
א؛אEאאאא؛א

אאאK 
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  لحظي اللكمي ا PCRالـ نظام كشف 
 ،Flavescence Doree و ،Bois Noirلفيتوبلازما 

  ستهدفالم DNAالـ وتحديد كمية 
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אא،אאאqPCRא‘Ca. 

Phytoplasma mali’،‘Ca. Phytoplasma prunorum’،אPhytoplasma pyri’Kא
Nikolić et al.F١٣Eא،אPCRא

אTaqMan® MGB،אאאאאאK
אאאאאFאאintergenic spacer 

region IGSE16אS rRNAS23rRNAאKאאqPCRא
TaqMan®EאאFMGB،אאאא،א

אTaqMan®אK،DNA
אאDNAאאDNAא

אKא--אאPCRאאDNA
אKאאא

16אSrXאאאאKאאאא٣٨٤
אא،אא

אאא؛אאא



אאאWאאאPCRKKKאאא 

 ٣٠٥ 

אאאKאא
Kאאאאאאא، 

 
٢-אאW 

 

١-٢WאאW 
١K אDNAsאWאFא١KE 
٢K אאDNAsאאW٥אאDNA،٤٥

אאאאאWאF١٢KE 
٣K אאFNCIWEאאאא

אWאF٣EK 
٤K FNTCWEאאWF

אאאqPCRאWאF٤KE 
٥K FPCFEWEאאDNAAP،PD-،

ESFYאWאF٥-٣E 
 

٢-٢WאאqPCRW 
١K א2א× Maxima™ qPCRFFermentasאWאFE٦KE 
٢K אאPCRא2× TaqManFApplied BiosystemsאWאFE٦

٧KE 
٣K א18S rRNA (20×)אFApplied BiosystemsE-א

18S rRNAKא18אS rRNAאVIC،אWאF٦٨KE 
٤K אאאFEא،

אא-אWאF٩KE 
٥K Fא١אWאFE١٠KE 

 
٣-٢WאאW 

١K אqPCRW٣٨٤(Applied 

Biosystems)אWאF٦١١KE 
٢K WFApplied BiosystemsKE 
٣K אK 



؛א 

 ٣٠٦ 

F١WEMGBאאapple proliferation (AP)-specific ، pear decline (PD)-، and 

European stone fruit yellows (ESFY) -specific ampliconsK 
 

 
 

٤K אK 
٥K Kא 
٦K PCRWWABI PRISM ® 7900 HT Sequence Detection System (Applied 

Biosystems)FאWא٦KE 
٧K א،WFSDS 2.3،Applied BiosystemsEאא،

אאאא؛אאFCqאWאFE٦KE 
٨K UVאWאF١٢١٣KE 
٩K אK 

١٠K אDNase،אK 
١١K Kאא 
١٢K FAerosol-barrierEK 

 
٣-אW 
 
١-٣WאW 

١K אאאK
א،אNTC،NCIאPCאKאFWא١E
אK 



אאאWאאאPCRKKKאאא 

 ٣٠٧ 

 
 

F١WEאqPCRAPKאא١٤
אAPKאאPDESFYKא

אא،אאאF18S rRNAEqPCRKאא
אאF،Eא٣٨٤KSX (X = 1–14)

DNA؛SXdאאא،NCIאאKNCId
אא، N 1א-א

אאאFNTC1E؛N 2א-א
אFNTC2E؛PאאאFPCKE 

 
٢K אאאא٢٣،

אאFא،E،א
אK١٠٪א

،אKא 
٣K אאאא،אאאאא

א،אF~5sאEאK 



؛א 

 ٣٠٨ 

F٢WEאאapple proliferation (AP)-specific، pear decline (PD)-، and European stone 

fruit yellows (ESFY) -specific ampliconsK 
 

 
 
F٣WEא18S rRNAK 
 

 
 

٤K F18S rRNA،AP،PD،ESFYE،
Kאא،אאא

א٢אK،אאאא،א
F~5sאEאאWאF١٤KE 

٥K qPCRא٣٨٤،אא
٨אאאאאWאF

١٥KE 
٦K ٢אא،אא،אDNA

אKא،אאאNTCFNTCIE،
אDNA،אאKאאאNTCFNTC2KEאאא

אאDNAאאWאF
١٥אKE 

٧K אDNA،אqPCR،
אWאF١٦KE 

٨K 1،000 × g؛אא
DNAאאWאFא١٧KE 



אאאWאאאPCRKKKאאא 

 ٣٠٩ 

٢-٣WאqPCRW 
١K qPCR،אא،

Kאאא 
٢K אqPCRPCR،אאqPCRא

אWא،אFאאאא
١٨WE 

 
 

٣-٣WאW 
١K אאאאWאF

אא،אא،אאאWאFEאא
١٩KE 

٢K אMicrosoft ExcelSpreadsheet،
אאא، א Cq Kא

אאאאWאF٢٠E،א
Cqאאאאא

אWאF٢١KE 
٣K אאFNCIE،א

אאאאDNAK،א
א،א،אא

DNAK 
٤K אNTCאqPCRK

،אאqPCR،א
אK،אqPCRאWאF٢٢KE 

٥K אאאKא
،אאא،אא

אאאPCRK 



؛א 

 ٣١٠ 

٦K CqאאDNAאאא
WF،18אS rRNA،coxאWאFאאאE٢٣KE
،א،אאאא

א،אאK 
٧K אאאאאא

،אאאא
אWאF٢٤KE 

 
٤-אW 
١K אDNAאאאאPCR--

100 ng،אDNAאאאא،
F٥EאאKאא،

Kא 
٢K א:אאא

PCRאאאאאqPCRK
،אא

DNAאאא،אאCqא
DNAא٣}٣אDNAא١٠٠٪

אאFאאKWאCq18אS 

rRNAאאCqא18אS rRNAאE،
אqPCR،אאאא

DNA،אאאא،אאDNAא
Kאאאאאא

אאא،אאאDNA،
אאqPCRאK

א،אKingFisherאDNAאא
אאא،DNA،DNAא

אK 
٣K א--אF،א،אאאאא

אKEאא،אאא
א،אאאאאאאא



אאאWאאאPCRKKKאאא 

 ٣١١ 

א،אאאאא
،Kאא 

٤K אאאFNTCאEאFPCE
qPCRKאNTCאאאqPCR،אא

אאDNAאאKאאNTCא،
אא،אאאאFNTC1E،אא

FNTC2אאEK 
٥K אFאPCאאEאDNAKאא

א،א
א؛אאא،אDNA

Kאאא 
٦K אאאאאאא،

אאא،א،
אאאאאK 

٧K אאאאApplied BiosystemsFermentas؛
אאא،K 

٨K אאDNA،אאK
؛אא،א

אKאאאא،אא
18S rRNADNAא،אא18S 

rRNA،WF cytochrome oxidaseEFcoxFE١٤KE 
٩K FאאאאאאאEאאאא

אאאאאאאאK
אDEPC؛אpHאאK

אPCRאאאאאאK،א
א،Kאאא 

١٠K אאא oligonucleotideא،א
25 nmolK؛א،K

אאoligonucleotide
א،א،אאא١٠٠

אא،א١٠K،



؛א 

 ٣١٢ 

אאא
א-20ᴼCKא،

אא-אא،אאא-
אא،אאאא،אאא

FאאWאאא/אEא
אאאKא 

١١K -א-אא٩٦Kאא
א٩٦،א٢٥אאF٢٠א

אא،٥אDNAKEא 
١٢K א،אDNAUVא

Fא،،،،א،
،WEא،א،qPCRF

DNAאEאK،אDNAUV
،אאאא

אאDNAK 
١٣K אאאאאאאPCRא

אWאF١אEFaerosol barrier tipsE،אא
KF٢אE/אאאאKF٣Eא

אאא،אאKF٤אEאא
אאאKF٥KאE 

١٤K אאא،אא،
א4ᴼCKאא 

١٥K אאאF،אMultiprobe ® II PLUS 

EX،PerkinElmer؛Eאאאא
٣٨٤אKאאא،אא

،אאאאאאאK
אאאKאאאאא

אKאאא F multistep pipettorsEא،אא
אאאא،אאא

Kאאא،אא pipetting
אאא؛ אDNAFא،E



אאאWאאאPCRKKKאאא 

 ٣١٣ 

،אאאאא
א،،א. 

١٦K אאאK 
١٧K א،אאKא،א

אא2-8ᴼCאK 
١٨K FWא١Eא،KF٢E

אאKF٣FאאאEאא
אאאאWאFAMאא،אVIC

18אS rRNAKEאאאאא
אאApplied Biosystems 7900 thermal cyclersאאK

אא7900אHTW1.6ᴼC/s،1.6ᴼC/s،
Kאאאא 

١٩K אאCqFאWאCt،אא
CpE،אאאאאא،Kא

אאאKאא،
FCqאEEאFאא،

אאאאאKאאא،
אאאאWאאא

אCqאPCRKא J
א Jאאא0.065אא

אאאא7900Applied BiosystemsKאא
אאאKEאFא،

אאאFאFAMEא،אא
אCqאFAMK 

٢٠K אאא،אאאא
אאqPCRKאאCqא،

אאאאאKאא
אאאא،אא،

אאאCqאאאאא
אאKאאאא

F١٦،١٧אKE 



؛א 

 ٣١٤ 

٢١K אאאאאא
KאאאCqאKאא

אאאאאאאא،
אאאKאאאאא

Fאאא،E
Kא،אאא

אאא،Cqאא
K،אCqא،٥}٠

א،אאא؛Kאא
אאCqאא،א
אאאאKאK

،אFWאqPCR،KEא،
אאKא 

٢٢K NTC،א،אאא
،אPCRKאא،א

אאKא18אS rRNA،אאCqאF>36Eא
NTC؛אDNAאKאא

א-אא-אא،
אאCqNTC،אNCI

Kאא 
٢٣K אDNAאא--אאא

KאאאCqאאWFאcox،18S rRNAE
א،אKאCq18S rRNAאא

DNAאאKingFisherאWאFאMehle et al. 

(20)E١٧٢٥אאFאcox،אCq٢٩KEא
CqאDNAא،אDNAא

אK،Kאאא
אאאK،אאCq

אאK،אאאאאDNAK 
٢٤K א‘Ca. Phytoplasma mali’אWאMalusEאF،‘Ca. 

Phytoplasma pyri’PyrusEאF،‘Ca. Phytoplasma prunorum’،



אאאWאאאPCRKKKאאא 

 ٣١٥ 

PrunusFEאאF١KE،אאא،
Wא‘Ca. Phytoplasma mali’אאא،אא

FאPy. CommunisPy. PyrifoliaEF١،٢١-١٩KE،אא
،אאאWFאאא

א،Christensen et al.F٢٢E،א،א/
Kא،אא

KWאא/אAP،ESFY،
PD،אאUniRNAF٢٣אE،18S rRNAא

אאDNAאאאKאא
א،אאאאL
אאKאא 

 
אאW 
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אW 

Kאאאאא
אאאאDNA،

אאאאאKא،
א،،،flavescence dorée،

אPCRאTaqman®א16S rRNAKא-
-W،אאאאאvineyards،א،

אא،אאאאאK 
 

אאWאא،א،אpcrאTaqMan ®א،
אRNAK 

 
١-אW 

FאאאאPCREDNAאא
،Kאאאאא16אS 

rRNAאאא،אא
F١אאKEא

אF٢אE،אPCRאאF٥-٣EKא
אאאאאPCRאFא٦E،

א،אאאPCRאא

ع والعشرون الفصل  الرا



؛א 

 ٣١٨ 

אאKאא
אאDNAא،א

אאאאאאK 
אא،،

אאאאאאא--אא
DNA،אPCRFאRTreverse transcriptionKE 

אאאPCRאDNAאRNAK
אא-א-،אאmRNA

אא،אאאRT-PCRאא
،אא،אKאאא

16אS rRNAאאrRNAאא،א
16אS rRNAאFא٧Eא

אKאאאאאPCR
אאFאאDNAEאRT-PCRאאFEא

אאFאא٨אKE،אRT-PCR
TaqMan®אFא٩KEReal-

time TaqMan® RT-PCRאflavescence doree (FD)،
אאאאאא،16SrV،

אא‘Candidatus Phytoplasma vitis’F١٠KEא
אאאKאא،אא

אא،אאאאא
אאאK،אאאאאא

אאאא،WאאRNA،
אאאאאWF٩،١٣-١١אאKE

אRT-PCRאאPCRאאאF١EK 
 

٢-Wאא 
אאאFא

25ᴼCKEא18 MΩ cmא 
 



אאאאWאPCRKKKאא 

 ٣١٩ 

F١WEPCRאאRT-PCRאאflavescence doree
K 

 

 
 

١-٢WאW 
١K Wא15 mMא(Na2CO3)،34.9 mM

א(NaHCO3)،pH 9.6،٥٩}١
אNa2CO3،٩٣}٢אNaHCO3א١K٨٠٠
א،א،אאpHאHCIאWאF١KEא

א١،אא١א،
،Kאא 

٢K W٢٪FpolyvinylpyrrolidoneE40,000
FPVP40E،٢}٠٪אFBSAbovine serum albuminE،

אFsodium metabisulphiteE١F٪NA2S2O5E،٢٠FTween 20E٠٥}٠٪
אWאFא٢KE 

٣K GESW100mM،50 mMאNaCI،1 mMאEDTA،0.5% 

Triton X-100،pH 9.0K٥٠}١א،א
 ٥٠٠،א١٠٠KאאאpH

٠}٩אאNaOHK٥٨}٠אNaCI٠٧}٠אEDTAKא
אאא٢٠٠Kאא WאF

٣E١אTriton X-100KKאא 
٤K BIOROEBA،١٢C١٤cmFBIOREBA،

٤٣٠١٠٠אKE 
٥K K 



؛א 

 ٣٢٠ 

٢-٢WאRT-PCRאW 
אאא-20ᴼC،K 

١K AFApplied BiosystemsEאWאF٤KE 
٢K dNTPsW2 mMKא 
٣K MgCI2W25 mMK 
٤K TaqMan® W5’-TTTCGGTATGTAAAGTTCT-3’FAM-6F

٦-א6-carboxy fluoresceinE5’،אTAMRA
FtetramethylrhodaminE3’K١٠א

K 
٥K אאFD-395FW5’-GCCGCGTGAACGATGAA-3’،١٠

K 
٦K אאFD-480RW 5’-GAATAACGTCAAGATAGTTTTTCCACT-3’،

١٠K 
٧K אאFMuLVEMurine leukemia virus،50 U/K 
٨K RNase،20 U/K 
٩K AmpliTaq Gold5 U/Applied BiosystemsKE 

١٠K אKאא، 
١١K MicroAmp Fast٩٦FApplied 

Biosystems،٤٣٤٦٩٠٦KE 
١٢K MicroAmpFApplied Biosystems،٤٣١١٩٧١KE 
١٣K PCRStepOnePlusFApplied BiosystemsE

PCRKא 
 

٣-אW 
 

١-٣WאW 
אאאKאא 

١K אאWאF٥KE 
٢K אאאאWאF٦KE 



אאאאWאPCRKKKאא 

 ٣٢١ 

٣K אאאאאאא
אאאKאאא،

אאאWאF٧אאKE0.3-1 g
Kאא

אWאF٨KE 
٤K א،א١٠0.5 gא

Kא 
٥K אאrolling ballאWאF٩KE 
٦K א١٠٠אאGESPCR٢}٠K

אאאא٨אאא
אאGESאWאF١٠١١אKEK

א95ᴼC10 minאאWאFא١٢אKE
אאWאFאא١٣KE 

 
٢-٣WTaqMan RT-PCRאW 

١K אPCR١٧}١٠،٥}٢א
אA،٥}٢אdNPTs،٥}٥אMgCI2،٥}٠
TaqMan®،٧٥}٠אא،٧٥}٠א

א،١}٠אMuLV،١}٠אRNase،١٢٥}٠
AmpliTaq GoldאWאF١٤אKE٢٣
אPCRK 

٢K ٢אאWאF١٥אKE
 Kאא

٣K אאאFאreporter and quencherE
אFAMTAMRA،Kאא 

٤K אאWCᴼ25min٣٠EאאF،Cᴼ95
min٠١FAmpliTaqE٣٥،s15 אCᴼ95

אאCᴼ58K١K 
 



؛א 

 ٣٢٢ 

 
 

F١WE،א١٥flavescence dorée (FD)Kא
אאאאאא،א

אאKRnᴧא،אRnᴧאאא
אאאPCRK 

 
٤-אW 
١K pHא٦}٩אKא

אpH٦}٩א10% HCIK 
٢K אאPVP40אBSA،Tween 20אא

א،Kא 
٣K אTriton X-100אאא،אאKא 
٤K אאGold،אאAmpliTaqApplied 

BiosystemsאאKAאאATaqman 1000
FTaqman 1000 Reaction Buffer A PackEאF٤٣٠٤٤٤١KE 

٥K אאא،א
K 

٦K א-א-אאא
אPCRK 



אאאאWאPCRKKKאא 

 ٣٢٣ 

٧K אאאא
אאKאא

אאאKKא 
٨K אאאאא

FDא،אאא
א،Kאא 

٩K אאKא 
١٠K ٨אא،אאאא

אKאאאאאאGES
K 

١١K GESאKאא 
١٢K אאאGESאrRNA

אRTK 
١٣K אאאאrRNA،

אRTK 
١٤K אאPCRאאs٣אאKאא

3 minאאK
אPCRKאא 

١٥K Kאאא 
 

אאW 
Paolo Margaria“Studi sui fattori che favoriscono le epidemie 

di flavescenza dorata in Piemonte e loro superamentoא?C،،
אF١٢٨٥١EK 
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Jenny Tomlinson 
 
אW 

אאFאאLAMPLoop-mediated isothermal amplificationE
אאאאא،אא

אא،אKאאאאLAMPא
א،אאא-אאא-

אLAMPאאאא
אKאאאאאא 

 
Wאאא،אאאא،אא،א

Kא،א 
  
١-אW 

אאEאאאFאא
FאPCRאE،אW،א،Kאא

אאאאא،אPCRא
אאאאא،אאא

PCRאאאאאאKאא،
אאאPCRאPCRKאאאאאאא

אאאPCR؛א
אאKאאאאFאאLAMPEאא

אDNAFאאא١،٢KEא
LAMPDNAאאאאא،

امس والعشرون الفصل ا



؛א 

 ٣٢٦ 

F،?٣?אFE١אאאKאאאE
Kאאאא؛אאא

אאאאאא
،אאאLAMPאDNAא،

200-300 bpKאLAMPאאא؛
אאאKאLAMP

Fאאא٤FאאE٩-٥WאFE
١אKE 
אאאאLAMPא،

אLAMPאאאאK 
 

 
 

F١WEאאאאFאLAMPEאאאFIPBIP؛
FF1F2B1B2،GKEאאאאאא

LאאK 
 

٢-אאW 
١K LAMPאWאF٥-٢،١E،אאאFIPא

BIPHPLCK 
٢K Bst DNAFNew England BiolabsKE 
٣K MgSO4W50 mMK 
٤K  (Betaine)W5 MK 
٥K dNTPW10mMK 
٦K אאKא 
٧K Eppendorf٥}١FKE 



אאאWאאאאאאאא 

 ٣٢٧ 

٨K Kא 
٩K ٢}٠FKE 

١٠K Heated blockK 
١١K DNAאWאFא٦KE 
١٢K ،אWאF٧KE 
١٣K K 
١٤K 1× TBEWTris base89 mM،א89 mM،EDTA2 mMK 
١٥K Fא١٠אLKE؛א

 Kא،אאאא
١٦K K 
١٧K אא،power packK 
١٨K א6×DNAאאKEF

אא؛אLAMPK 
١٩K אUV transilluminatorK 
 

٣-אW 
 

١-٣WאLAMPW 
،אא

אWאFאא،א٧KE 
١K אאאאא؛

אאאKאF١E٥}١،
אאMgSO4אWאFאאא٨KE 

٢K ،אאא٢٤
א0.2،١אDNAK 

٣K אאא،אאאDNAא
K 

٤K אאheated block،א
65ᴼC60 minאWאF٩KE 

٥K אא80ᴼC5-10 minKא 
FאW١٠א،אאאEK 



؛א 

 ٣٢٨ 

F١WEאאאאאFאאLAMPE 
 

 
 

٢-٣WאLAMPW 
١K אLAMPא

אאKFאWא١٠ J١٢EK 
٢K ١٠٠،٢}١אא1× TBE١٠٠،

אs٩٠-٦٠Kאא 
٣K א< 60ᴼC،٥א

؛א٥}٠אLK 
٤K אא،אא،אאKא

min٣٠אא،،אEאFאאKא 
٥K ١٠-٥אאLAMPאא

א٥W١KאLAMP،אDNA
Kא 

٦K אאאpower pack،אV١١٠
40-60 minK 



אאאWאאאאאאאא 

 ٣٢٩ 

٧K אאאUV illumination،א
אLAMPFא٢KE 

 

 
 

F٢WEאLAMPKאא،אMאK١
אאK٢אKא 

 
٤-אW 
١K אאאLAMP--אRNA،אא

אאאא،WThermoscriptFLife TechnologiesE؛א
אאאאLAMPאא65ᴼCK

W٩EאFEאIsothermal Master MixאFאאאא
אא؛אRNAK

אאLא،א
Fא50-55ᴼCE؛

אא65ᴼCKא 
٢K אאאLAMPאF١EKאאאFIB

BIP؛FF1cF2،B1B1cKE،
אאPCRK؛א،אא

אאאאאא،-א
אEאאFא،אא



؛א 

 ٣٣٠ 

FאאKאTmE60ᴼCF3/B3،
F2/B2،F-loop/B-loop65ᴼCF1/B1،אא

אאא،
Fhairpins or primer dimersFEאא،E

אא‘٣ ،אאאK
אאאאאאא،

אאאKאאאאא
،אאאאא،Kאא

א،،אאאאא
אא٣‘אKאאאPCRא،

LAMPFא200-300 bp،EאLAMP
אאאKא‘٥
אאFIBאBIP،אKאאא‘٣

FאF3/B3،FIP/BIP،F-loop/B-loopאאE
KאאLAMPאא-א-

א؛אאWאF
٤אKE 

٣K אאאאTm،
FאF١٠אKEE

אאTmא((Na +) = 50 mM)K 
٤K אאLAMPFא١،E--

Fאא٣אE؛אאא
אFאאאאK

،אאKEאאא
،אאאאא،

Kא 
٥K אאאאLAMPWPrimerExplorer (Eiken, Japan)، 

)http://primerexplorer.jp/e/(؛LAMPFPREMIER Biosoft،USA KE 
٦K אאאאאאLAMP 

א؛אאDNAאא
KאאLAMPאא



אאאWאאאאאאאא 

 ٣٣١ 

א PCR،Kאא אא
אLAMPאאאאPCRאא

؛אLAMPאWאPCR،אK
אאאאאDNAאאא

אאPCRKאאא
LFDKE،אF؛אא

אLFDא،אLAMP)FE١١KE
אאFPEGalkaline 

polyethylene glycolE،אFא٦،١٢KE
؛אאאאא

אKאאWאFאא
١١א١٢אאא،EאLAMPא،א

אDNAאאא
 אKא

٧K אLAMPא،--
،Kאאאאאא؛

אאאK
א--؛אאא

،--אאאאאא
אאאאאאא؛אא

אאאאEאאWFא،
אאKאאא

אאאLAMPאא،
Kאאאאאאאאאאא

אאאאא،אא
אאאFE؛א،אא

אאאF،
א،Eאאhydroxy naphthol blue

FHNBאWאFE١٢אאאKE،א
אאאאKא،



؛א 

 ٣٣٢ 

אאאאא،א
Kאאא 

٨K אאא؛אאאאMgSO4K
אאאאאMgSO46mMא1.2 MK

אDNAאאא
אK،אאאאMgSO4אאא

אDNAא؛אא--א،
אאMgSO44 mM١٠אא0.6 mM1.6K

--FאאBst،אdNTPsEא،،
אאאאא،

 Kא
٩K אBstאא،אאאאא

-א60 min-،אא90 min
אאאאK،א

90 minאK،א
אאאK65ᴼC؛אא

אא6066ᴼCKאא،
א،Kא 

١٠K אאLAMPא-א-BstKא
Bstא؛אאFאאOptiGene، Horsham، UK،E
אא،EvaGreenאא

אKאא،אא
F10-30 minאאאEאBstKא 

١١K אLAMPא؛אאאא
PCRאאא،א

Kאאאא،אאאאGenie 

IIFOptiGene،Horsham،UKELAMP،א
אאאאאKאא

אא،אאא،K
،אאאLAMPאא

אPCRF3אaKEאאאGenie II،



אאאWאאאאאאאא 

 ٣٣٣ 

אאאאא؛אLאא
אFא3אbKE،אאא

אאKא،
אאא،

אLאאKא
אאאאאK

אאאא،א
Kאא 

 

 
 

F٣WEאאWLAPMFKאאאaאE
אאאא65אFKbE אאאאאL

אאאאאאLK 
 
١٢K אLAMPאPCRא

،WאאאאSYBR GreenK
؛אאאאאLFDs

F١١،١٣KEאאאאא،L،א
؛אאא،א

אאאLFDאאאK
אאאאPCRאאא،Wא

FאRPAא،EאLAMPKא
אPCR،،אאאא

אLAMPFא٢א،E



؛א 

 ٣٣٤ 

،אאאא؛א
Kאאאאאאא 

،אאאאאLAMP
אאאLAMPאאא

אאPCRאאא،
אK؛אאאא

אLAMP؛א
،אאאFא١٤א،

١٥אאאאאא،KE-
אSYBR Green،WאPicoGreen-

א،אאFאא١٦KE
אאאHNBאFא١٧א؛ESYBR GreenאF

LAMPאא،EאאHNBא؛
אאאאא؛א

HNB--אא،אא
אאאK 

 
אאW 
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W 
Kאאא

אDNAאDNA
אKאאDNAKא

،אאאא
אאKDNAא

-אא-16אSrRNAאtuf،אא
Wא16אSrI،16SrII،16SrIII،16SrIV،16SrV،16SrVI،16SrVII،16SrIX،

16SrX،16SrXI،16SrXII،16SrXV،16SrXX،16SrXXIK 
 

Wאא16S rRNA،אDNAא،،אאא،tufK 
 

١-אW 
א٢٠٠Fא١KEא

16SF16S rRNA،E٢٠אאאא‘ 

Candidatus Phytoplasma’F٢،٣KEאאא
Fאאאgrapevine “flavescence dorée،grapevine “bois 

noir،palm lethal yellowing،apple proliferation،potato stolburאKE،
،אאאאאאא

א،K،אאאאא
אאאאאאאא

אא،א؛א
א،אאאאא، 

السادس والعشرون الفصل



א؛ 

 ٣٣٨ 

אKאא،
אאאאאK 

אאאאאאא
1.8א kbp16אS rRNAא،אא،אP1F٤Eא
P7F٥א،E1.2 kbpR16F2nR16R2F٦KEאא
--אRFLPFrestriction fragment length polymorphismKE

אא،،Wאאtuf،אאא
secY،אrpאא،16S-23S rRNA،א

אאsecAF١٠-٧א،E16אSrK
،אא--אא16אSrK

،אא-א-،א
אאאאאRFLPאאW،א،

،אאא
אאאאאK،א

Kאא 
אDNAאאDNAאFאDNAFDNA 

barcodesFאאE١١،١٢KEא،אDNA،א
אאאKא،א

אאאKאאFWא١E
DNAאאKF٢אאאאE

אאKF٣Eאאאאאא
אאאאKF٤Eא؛

KF٥אEאאאDNAאאK
אא،אאW

אאDNA،אאאאא
KאאאW

אאא،אאDNAאא،
Kאאאאא 

אאאDNAאאאא
אQBOLFquarantine barcode of lifeאאא،E،א

אאאאא-



אאאWאDNAא 

 ٣٣٩ 

א-Fאא١٣KEאאאWא
אאא،

،،אאא. 
אאאאאDNAא

KWDNAאאאDNAK
אW-א-א،

DNAאאDNAאאאKאא
،א-16אS rRNAאtuf-

א،אDNAKא 
tuf،א phytoplasma tuf אא

FNCBI،E אtuf Kא
אFא١אאאאE

،444 -420א bp  א א
F١٦אSrI، 16SrII، 16SrIII، 16SrIV، 16SrV، 16SrVI، 16SrVII، 16SrIX،16SrX، 

16SrXI، 16SrXII، 16SrXV، 16SrXX،and 16SrXXIKEאא
אאאא

16S rRNA؛א tuf אא 
KEאFאאא 

אא16S rRNA،אאא
א،א؛אאא

א،Kא-א600 bp5’
16אS rRNA -Kאאא،א

א 600 bpא אא؛א
א א 16Sr؛

אא DNA א. 
אאאא (DNA) אאא

-א QBOL -؛אDNA
 Ftuf and 16S rRNA genesא،E،

 DNAאא،אאאא 

 ،אא DNA אKאא
אF١אאאאאאWE؛PCR

א  DNA؛،אא؛א. 



א؛ 

 ٣٤٠ 

F١WEאK 

 



אאאWאDNAא 

 ٣٤١ 

 
 

F١WEאאDNAK 
 

אאאא،
א،אאאאאא

אKאאא،
אאאאK 

א،אאQBOLאא
אDNA،

אאK،אאא
K 

  



א؛ 

 ٣٤٢ 

٢-אאW 
 

١-٢WאאDNAW 
١K אאאאFאW١אKE 
٢K אK 
٣K אאK 
٤K FאWGeno/Grinder 2000،SPEX CertiPrepE،א،

אK 
٥K ،FGeno/GrinderKE 
٦K K 
٧K K 
٨K אDNAFDNeasy، QIAGENWאFE٢KE 
٩K אK 

١٠K Kא 
١١K Kא 

 
٢-٢WPCRW 

١K K 
٢K אK 
٣K PCR٥}١K 
٤K PCRאK 
٥K PCRK 
٦K ١٠F١EK 
٧K ١٠F١EK 
٨K mM٢٥אK 
٩K mM١٠ dNTPsF mM٥}٢אKE 

١٠K K 
١١K DNAF20 ng\WאFE٣KE 
١٢K DNAF20 ng\KE 
١٣K DNAFאPromega GoTaq،E5 U\אK 
١٤K FPromega 5× colorless GoTaq FlexiKE 



אאאWאDNAא 

 ٣٤٣ 

١٥K DNAFאFermentas Taq،E5 U\אWאF،٤،E
PCRP1-ATT\P7WאF٥KE 

١٦K KCIFFermentas 10×TaqKE 
 
٣-٢WאאאW 

١K K 
٢K אFTris/acetate/EDTAFEstock × 50WE٢٤٢

Tris،57.1،א١٠٠0.5 MEDTA،
١، אpH؛٥}٨١×،

אא٥٠CאאK 
٣K K 
٤K FאW٦אKE 
٥K אאF١٠٠-1500 bpKE 
٦K אאאK 
٧K אK 
٨K אאK 

 
٤-٢WאW 

١K M13FT7RTuf،P1-ATT P62516SK 
 
٥-٢WאאDNAW 

١K CLC DNA Workbench 6 (CLCbio)Kאא 
 
٦-٢WאQBOLDNAW 

١K http://www.q-bank.eu/K 
 
٣-אW 
 

١-٣WאDNAWWא٧٨K 
٢K אאאאאFאW٩אKE 
٣K אאאאK 



א؛ 

 ٣٤٤ 

٤K אאFGeno/GrinderE١٢٠٠א١،
אFאW١٠אKE 

٥K ١٠٠אאאאDNA؛אא
،אאאאא،א

אK 
٦K אאאDNAאאאאאK 
٧K אDNAא٥٠ Kא 
٨K אDNAאאFspectrophotometerKE 
٩K אDNA،-20ᴼCFאW١١אKE 

 
٢-٣PCRWW١٢א١٣K 
١-٢-٣WPCRW 

١K ،אאאאא،אאאW
א،אMgCl2،אP1-ATT/P7F1.8 kbp16S rRNAE،

Tuf340 / Tuf890F0.55 kbptufFE٢א٣E،אאאK 
٢K אאאF٢אE،

אאFNTCE،אFKE 
٣K אאאMgCl2،א،dNTPs،،אpolymerase 

Taq DNAFאW١٤אKE،،א
٢٤PCR،אFאWא

١٥KE 
٤K ١אDNAF٢٠אLEK

אאאאאאא،
،אK 

٥K אPCRthermocycler،PCRFאא٣KE 
٦K א١W٣٠אFאEאPCRאאPCR

אאK 
٧K אDNAא20ᴼC-K 

 



אאאWאDNAא 

 ٣٤٥ 

 
F٢WE16Sr RNAאא16Sr RNAK 

 

 
F٣WEtufאאtufK 



א؛ 

 ٣٤٦ 

F٢WEPCRK 

 
 
٢-٢-٣WPCRאאW 

١K אP1-ATT / P625F0.6kbp16S RNAETuf400 / Tuf835
F0.4kbptufEK،אא٣-١אאא١-٢-٣K 

٢K ١אPCRאאFאאא١-٢-٣،א
٦E،א،אא،אאK 

٣K אPCRthermocycler،PCRF٣אKE 
٤K ٥}٢אאPCRאאK 
٥K אאאPCRא20ᴼCאK 

 
٣-٣WאאW 

١K א١K٪٢٠٠١،٪2 gא٢٠٠
١CTAE،،אK 

٢K א،אא،אא،א
Fאmin٢٠KE 

٣K אאאא،TAE × 1،
אK 

 



אאאWאDNAא 

 ٣٤٧ 

F٣WEPCRsאK 
 

 
 

٤K ٥}٢אPCR،٥}٢،א١6 ×
אK 

٥K ،א NTC،אאא،٥אא
אFng\٥٠EK 

٦K אאא،אFאW١٦אKE 
٧K א10 minא،10 minK 
٨K אאDNAאאאK 
٩K אא،אאאאאK 

 
٤-٣WאW 

١K אאאWאFא١٧KE 
٢K אM13FT7R؛אTufWאF١٨E،

P1-ATTP62516S rRNAF١E،א
אKא 

 
٥-٣WDNAW 

١K א--אאאא
F٤א٥E،אאא،א

אFאW١٩אKE 



א؛ 

 ٣٤٨ 

٢K אאאFאEאא،אא
CLCאאKאאאא،

אK 
٣K א،אאK 
٤K ،אאאאאא--

אאאאאK 
٥K אאאK 

 

 
 

F٤WEא،אא
Kא 

 
 



אאאWאDNAא 

 ٣٤٩ 

 
 

F٥WEאאאאK\א
א،אK 

 
٦-٣WאאאאאQBOLDNAW 

١K אWhttp://www.q-bank.eu/BioloMICSSequences.aspx? expandparm=f
F٦EK 

٢K אאF٧Eאא،א
אאQBOLFאW٢٠אKE 

٣K אאF٨KE 
 

٤-אW 
١K אאאאאDNAKא

،אאאאאאאKא
DNAאא?א?؛אDNAאאW

אאK 
٢K DNeasy Extraction (QIAGEN)אא،

DNAא،אאא
אK 



א؛ 

 ٣٥٠ 

 
 

F٦WEאFאQ-bankEK 
 

٣K אאK
אאא،QBOL GenBank

(http://www.q-bank.eu/)K 
٤K ،אFermentas Taq DNAאPCR

،אWאא16S rRNAK 



אאאWאDNAא 

 ٣٥١ 
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١١K K 

 
٢-٢WאאSDSW 
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٤-٢WLC-MS/MS W 

אאאאאאאW 
١K אאאW،MRFAFmethionine–

arginine–phenylalanine–alanine،EUltramark 1621FThermo 



אאאWאא(Proteomic) 

 ٣٨١ 

FinniganEאLא،אאא
אאWאF٦KE 

٢K אא(BSA)WBSA(Protea 

Biosciences, Inc, USA)10 fmolא١}٠F٪V\VאE
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F2ug of markers\laneKE 



؛א 

 ٣٨٤ 

٩K אאא12 mA\gel؛א
K،א18 mA\gelKאא 
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٣-٣WTrypsinאW 
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٢K א٤٠٠אאHPLC15 min
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א،אWאFא٢٠KE 

٤K ٢٠٠א،min٥
אא،אאאא،אmin٥SpeedvacK 
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DTT25 mMNH4HCO3،אא60ᴼC

א،אאאא،Kאאא 
٦K א55 mM25 mMאNH4HCO3،

א45 minאא،،
Kאא 

٧K א٤٠٠NH4HCO325mM15 min
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٨K א٤٠٠NH4HCO325mM
٥٠٪15 minאא،אא،

Kאאאא 
٩K ٣٠٠א5 minאא

Kאאאא،א 
١٠K אSpeedvacmin٥K 
١١K א٥٠-٢٠א-א-

אא12.5 ug\mL25 mMNH4HCO3،אא
15 minאא؛،אאא

אאאא،אאWאF٢١KE 
١٢K אNH4HCO325 mMא،א

אאאאאא،
אא37ᴼCא12-16 hK 

١٣K אאא٥٠אא--
٥٠א٪،אא٥٪

60 minאא،אא،א
א،SpeedvacK 

 
٤-٣WLC-MS\MSW 

אאא،אאא
Ultimate 3000 Nano/Capillary LC،אLCא

linear trap quadrupole (LTQ)אאאK،א
Fא٧-٥WE 

١K אLTQ FTאאאאא؛
Xcalibur 1.4 softwareK 

٢K אאאWFm / z range 400–2.000EFT-ICR
100.000 at m / z 400،Kא 

٣K ٢٥٠٠٠}١אMS\MS؛
אאא٢FThomsonKE 

٤K אאא؛Fאאprecursor activationE
30 ms،אאQ٢٥}٠א،٣٥،٪
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אא±5ppm
אאא،30 sK  

٥K אאא5e5FT،1e4
אא؛א1.000 ms

FT،200 msKאאא 
٦K אאא؛אאא

Kאא 
٧K אאא؛אLC-MS/MSאא

BSAK 
٨K אאpeptide٣٠אאpeptide،

אא١٠٠٠٠5 minK 
٩K אאRP10 minאminL٢٠٠אA

Kא 
١٠K ٣٠אpeptide؛אאautosampler

،אאאא،א/min٢٥
אאA،5 minK 

١١K Kאאאא 
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min٤٠KF٢אE B ٤٠٩٠٪10 minKF٣אאE
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٣ J٥WאW 
١K אMSאאא٢}٣BioWorksFThermo 

ElectronE؛אאMascot٠}٢FMatrix 

ScienceE؛אUniProtKBFhttp://www.uniprot.org/E،
אאא“Phytoplasma”Kאא 

٢K ?אאאאtrypsin enzyme?،
א،אא. 
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٣K אאאאאאWא
א10 ppm،אאא0.7 Da،

אאKא 
٤K אSEQUESTאאWא 

Xcorr > 1.55 and ᴧCn > 0.15Hאא١K 
Xcorr > 1.85 and ᴧCn > 0.16Hאא٢K 
Xcorr > 2.6 and ᴧCn > 0.22Hאא٣K 

٥K אאאאin-house Buildsummary
WאאF2.6.5، http://www.proteomics.ac.cn/software/proteomicstools/index.htm 
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٦K Fאglacial acetic acidE،אא،
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dH2O،אאscanner،אא،
אא،אאאא

Kא 
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٢٢K ،אא50 min،؛

אא،אאאMSK 
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אאאאאאא
--KאWFאamp

impFאאE٧-٥E،אאא
KאאאאF٨-١١EK

אאאא،אאא
אאאאאאאK

אאאא،אאאאK 

 
 

F١WEאאאאא
Escherichia coliK 

 
אא،א،

אאאאאא
אא؛אאאאאאאK

אאאאKאא،
אאאאאא

؛אאאאאא،א
אא PCR אאא،אאאא



אאWאאא 

 ٣٩٣ 

אאאW،אאאאאא
א،אאאאאאא
אFאא١KE 

אאאא-WImp
Amp-אEscherichia coliא،אא

F٦،١٢אאKE،אאא
א؛אאאאא؛אא

א،אאאK 
אא،אpRSETFInvitrogenE،אא

אpUCderived؛אאאאא
אאE. coliKאDNAא،אא
אN-terminal polyhistidine fusion peptide؛אא،

--אאאאKאאא
אphage T7 promoter؛אאא،

אisopropyl β - d –thiogalactoside (IPTG)،אאT7 RNA
אאאאאKאBL21 (DE3) pLysSE. coli؛

אאאT7 RNAK،אאאא
؛אאE. coliאKאDE3 bacteriophage lambda 

lysogenאlacI،אאT7 RNA،אlacZK 
אlac repressorאT7 RNAא،

אIPTGאאאT7 RNAKאאT7 

RNAא،אT7؛
אאKא،אאא

אאא،אאאא
אאאKאאאאא

אאאKא 
 

٢-אאW 
אאאFא١٣אאאEאH2O

אא(ddH2O)،אאאאאאאא
אא،--Kאאאא 



؛א 

 ٣٩٤ 

١-٢WאאW 
١K microcentrifugeK 
٢K ،אאאK 
٣K אK 
٤K ،Kא 
٥K אKא 
٦K K 
٧K אSonicatorK 
٨K Kא 
٩K אאKא 

١٠K SDSFSDS-PAGEW،E
Miniprotean 3 Cell (Bio-Rad)K 

١١K ٥}١-٢}٢K 
١٢K Kאא 

 
٢-٢WאPCRאאW 

١K 10×Taq DNA polymeraseK 
٢K 2 mM dNTPK 
٣K 25 mM MgCl2K 
٤K אא5’K 
٥K K 
٦K Tris-borate-EDTAF(TBEK 
٧K Kא 
٨K אאPCR،WGeneclean TurboFMP BiomedicalsKE 
٩K ،Kאא 

 
٣-٢WאאPCRאאאW 

١K T4 DNA ligaseK 
٢K E. coli strain DH5αK 
٣K S.O.C. broth (Invitrogen)K 
٤K E. coli strain BL21 (DE3) pLysS(Invitrogen)K 



אאWאאא 

 ٣٩٥ 

٥K Kאאאאא
אא،אאאאT7אאT7FInvitrogenEK 

٦K אאאTaq،א10×K 
٧K dNTPs2 mMK 
٨K MgCl225 mMK 
٩K ٥٠F٪אאא

−80ᴼCKE 
١٠K אא،WFastPlasmid Mini KitF5 Prime، Eppendorf S.R.LE،

אאאאFאא١٣אKE 
 

٤-٢Wאאא،א،אW 
١K אFAmpicillinEW100 mg\mLddH2O،٢٢}٠

،אאא−20ᴼCK 
٢K אאFChloramphenicolEW25 mg\mLF١٠٠E٪،א

א20−אᴼCK 
٣K LBW١٠Bacto tryptone،٥אאא،٥

אNaCl٩٥٠א;ddH2OאpH٠}٧1 M
אNaOH،ddH2O١،אא120

min٢٠K 
٤K LBאW١٠Bacto tryptone،٥א،٥

NaCl٩٥٠ddH2O،،א
אpH٠}٧1 MNaOHK،١٥א،

ddH2Oא١،אא
12020 minK 

٥K Isopropyl- β - D –thiogalactopyranoside،1 M(IPTG)W٢٣٨אIPTG١
ddH2O،٢٢}٠،،

א−20FK100 mMאIPTG،٢٣٨אא
IPTG١٠ddH2O،٢٢}٠،

א−20ᴼCKE 
٦K LBF100 ug\mLFאE25 ug\mLWE٥،

١٠٠אא،١٠٠



؛א 

 ٣٩٦ 

אאא،١٠٠LB agarFאאא(<50ᴼC،
،،אאאא

אא،אא،א4ᴼC
K١אLB،١אא،١

אאא،١אLB،
אאKא 

٧K אFLysozyme powderEאK−20ᴼCK 
 

٥-٢WאאאאW 
١K אאFLysis bufferEW100 mMNaH2PO4،10 mM

Tris–HCl،אpH 8.0K 
٢K אFRWE8 Mאאא،

אpH 8.0K 
٣K א١FW1WE8 Mאאא،

אpH٣}٦א1 MאHCIK 
٤K א٢FW2WE8 Mאאא،

אpH٩}٥א1 MאHCIK 
٥K FאEWE 8 Mאאא،

אpH٥}٤א1 MאHCIK 
٦K אNi-NTAW٥٠Kא٪ 

 
٦-٢WאאאאW 

١K Wאא50א mMNaH2PO4،300 mMNaCl،pH 8.0Kא٩}٦
אNaH2PO4·H2O،٥٣}١٧אNaClddH2O،

אpH٠}٨אNaOH،ddH2Oא
١K 

٢K אאFאAWE10 mMאא،Tween 20
٢}٠٪،pH 8.0،א٧}٠אא،٢

Tween 20 אאאאאא١K 
٣K אאFאBWE20 mMאאאא

א،pH 8.0K 



אאWאאא 

 ٣٩٧ 

٤K אאFאCWE250 mMאאאא
א،pH 8.0K 

٥K אNi-NTAW٥٠Fא٪QIAGENE؛
ddH2Oאא؛אאאAKאא 

 
٧-٢Wאאא–SDSW 

١K ٤٠F٪٢٩W١W–KE 
٢K 1.5 MאTris–HCl،pH 8.8K 
٣K ١٠F٪SDSEddH2OK 
٤K א١٠٪ddH2OK 
٥K N، N، N’، N’ -tetramethylethylenediamine (TEMED)א،4ᴼCK 
٦K א Ftert -ButanolEK 
٧K 1.5 MאTris–HCl،pH 6.8K 
٨K אLaemmliF5× WE25 mMאTris،250 mM،א

0.1% SDSK٢א5×א٣٠Tris،١٨٨
،א١٠SDS،٢ddH2Oאא،

אא120ᴼC20 minK١1א× 

Laemmli،٢٠٠אא5×ddH2O٨٠٠K 
٩K CoomassieW٤٠،٪١٠K٪ 

١٠K Wא10% H3PO4،10% (NH4 ) 2SO4،
אG-250١٢}٠K٪ 

١١K ،Wאאאא٢٠،٪
Kא 

١٢K אSDSF3× WE١٥٪β -mercaptoethanol،٢٩،٪
138 mMאTris–HClpH 6.8،٠١}٠K٪٢٥

،٢٥}٧،א٤٥}٣אTris–HClpH 6.8،
،אא٩ddH2O،א−20ᴼC

٨٥٠אK،אא
א،١٥٠אβ -mercaptoethanol،

א4ᴼCK 
١٣K אאאWאאSDS-PAGEK 



؛א 

 ٣٩٨ 

٣-Wא 
 

١-٣WאאאאאW 
١K אאאא

אאWאFא١KE 
٢K אאאאאאאא

Fא٢KE 
٣K ،אDNAא،אאא

אאאאאאאאK 
 

 
 

F٢WETMHMM (a) SOSUI (b)אא‘Ca. Phytoplasma asteris’ 

chrysanthemum yellows strain phytoplasma Amp protein 



אאWאאא 

 ٣٩٩ 

٢-٣Wאא PCR אאW 
١K אא5’אאא،

אאFאexpression vectorEאK
א5א’אאא

א(open reading frame ORF)אאאFאאW٢KE 
٢K אPCRאא،אאא

אאKאא 
٣K אא،אאאאא،

K 
٤K אאFא١אE،אאאF200 ngE

אאאWאF٣KE 
٥K אאאא،אאא

א،אDNAK 
٦K אאאאWאF٤KE 
٧K ١٠٠E. coli DH5 α١٠א

אאאאא،א،א
30 min،אא42ᴼC45 s،א
2א min،٤٠٠אS.O.C.،

א37ᴼC،א،٢٠٠ א
אLB،אאא37ᴼCKאא 

٨K אאאPCR،אא؛אא
אאאWאF٥KE 

٩K אאDNAאא،אא
אא،--א

spurious termination codons(ORF)K 
١٠K אאE. coli BL21 (DE3) pLysSF٢٠٠Eא

אF50א ngE؛WאFאאאא
٦אKEאאLBא

אא،אאא
אFrecombinant target protein expressionEK 

 



؛א 

 ٤٠٠ 

٣-٣WאאאאאאW 
١K ٢אLBאFאאא 

١٥אE،אא37ᴼCא
אאK 

٢K אא،٥ LB אF٥٠E٥٠٠
 אאא،אא

37ᴼC،F200 rpmאאE600 nm(OD600)
0.4-0.7K 

٣K IPTGאא1 mMWF٥א
אאIPTG1M٥אLBKE 

٤K אאא٣٥K 
٥K ٤--א

٢}٢א،Fא15000
אKEאא 

٦K אאא،٣٠٠אאRאF
אאE،אא،

Kאא 
٧K אאאאאאא10 min

١٥٠٠٠،אאאאא
אאאאFאאאE٥}١

K 
٨K ٥٠א50%א Ni-NTAאWאF٨E

אאא،20 minKאא 
٩K אNi-NTAFא٦٠٠٠Eא،،

אאא،١٠אאאא
אSDS-PAGEK 

١٠K אNi-NTA٣٠٠אא
אאFW1E؛אא٦٠٠٠

א،אאא،אF١٠אא
אאSDS-PAGEKE 



אאWאאא 

 ٤٠١ 

١١K אאאא(polyhistidine-tagged fusion 

protein)אNi-NTA،٣٠אאא
אFאEE،אא،אא
٦٠٠٠א،אאאא

א،אK 
١٢K אFא١٠אאEאSDS-PAGE، א

Kאא 
١٣K א٥٠א،

min٥،אddH2O،אאא
אאאWאF٩E،א

אאddH2O؛אא
אאא،אWאFא١٠KE

אאאאאאאאא،
--אאאא−80ᴼCאWאF٥KE 

 
٤-٣WאאאאאW 

١K ١٠אLB؛Fאא١٠/אE
אאF25/אאאאE

אאאFאאאא٣}٣١٠אE،
א37ᴼCאא،K 

٢K אא،٩٠אLBא37ᴼC١٠
אאאWאFא١١E؛א

F200א rpmE؛ OD600 ٧}٠–٤}٠אF2 hEK 
٣K Fאא٥E،אאA0،

אאB0FאWא،١٢E،
٤٠٠٠15minF4E،،א−20ᴼC

Kאא 
٤K IPTG1א mMאא،א

אא37ᴼC،F200 rpmKE 
٥K אSDS-PAGE١٥אWאF٪١٣E،אא

אLaemmliK 



؛א 

 ٤٠٢ 

٦K F٥אאEאIPTG،
אאA1،אB1K،
Fאא٤٠٠٠min١٥א4ᴼCE،א

א−20ᴼC،אא،Fא٥
Eא،A2… AnB2… BnWאF

١٤אE،Fא٤٠٠٠15 minא4ᴼCE،
20−אᴼCK 

٨K אא،אאא
אA0Anא20 min،אאא

א؛٥}٢אאRאאא،א
אא،אא

1500010 minFEאא،אאFאא
אאWאFE١٥E،٥אא

אא؛אIPTGFA0 –AnE،
٢אא3× SDS،5 min،
٩K 

٩K אאאאא،אאא(B0 to Bn)
אF20א min،E٥אאA

،אlysozymeאא1mg\mLK،
א30 min،אאא

F10 s،א200 W،٦Eא،אא
אאFאא

E،א15000א
4ᴼC10 min،אאאאאאאFEאאEאFא

אאlysate،אאא3× SDS،
5 min،١٠אא٩،١٠א

אאא،٣אא
3א× SDS،א5 min،٩K 

١٠K אא١٥٪SDS-PAGE،אאA0- An
B0אBnאאאא،

אWאF١٦KE 



אאWאאא 

 ٤٠٣ 

١١K אSDS-PAGE،אFא
٣KE 

١٢K אא،--אא
אאאWאFא١٦KE 

 

 
 

F٣WESDS JאאFSDS-PAGEE؛אאא
אאFa،bcאאE،אאאאא

אKMאSDS-PAGEאא،0hisopropyl β - D -

thiogalactoside (IPTG)،٢،٤،20h،٢،٤،20hIPTGK 
 

٥-٣WאאאFPolyhistidineEאW 
١K ٥٠אLB؛אאF100ug\mLE

Fא25א ug\mLאאאE؛א
אאא،אא37ᴼC،

אא،אK 
٢K 1אLBאאא،

אא37ᴼC،אF200 rpmאWאFE١١KE 
٣K אOD 6000.4-0.7،אא

אאIPTG؛א1 mMאKאא
FאEא،٦F

KEא 
٤K Fאאאאא٤٠٠٠30 min

א4ᴼCE؛Kאא 



؛א 

 ٤٠٤ 

٥K אא،אאא−20ᴼCא
א؛אאאאא
Kא 

 
٦-٣WאאאW 
١-٦-٣WאאW 

١K אאאא30 min،אא
אK 

٢K ١٥אאRWאFאא
١٧אE،،30 minאאא

אK 
٣K Fאאאאאאא15000

30 minE،אא٥٠K 
٤K ٢א50% Ni-NTAאאאא

אאאW١٨E،אאFא
4ᴼCK 

٥K אאאאאאFE
אאK،א،א،א

אאאWאFא١٩E،
א20−אᴼCאאSDS-PAGEK 

٦K אNi-NTAא٢א١אF
אW1E؛אאSDS-PAGEK 

٧K אNi-NTA١א ٢אאFW2E؛
אא SDS-PAGEK 

٨K אאאא Ni-NTA ٥}٠אא
אאFEאE،٣אאא

3× SDS١٠אאא،5 min،
אSDS-PAGE؛אא

אאF٤E،אאאא؛א
אאF٥٧E،אאאא

א. 



אאWאאא 

 ٤٠٥ 

 
 

F٤WESDS-PAGEאאאאא
אKN1אאא،אאאIאא

אאא،אCIאאאאא،אאאFTא
Ni-NTA؛אא،אאאW1،W2،W3א

אNi-NTA،E1،E2אא،Ni-NTA،M
אאאK 

 
٢-٦-٣WאאW 

١K אאאא30 min،אא
אK 

٢K א٢٠אאAאWאF٢٠E،
Kא 

٣K אFlysozymeEאא1 mM،א
א،א30 minK 

٤K אאאאא؛א
אאאWאF٢١KE 

٥K אאאאאא15000
min٢٠א4ᴼC؛אאאאאא

אאK 
٦K אאא٥٠،١50%א Ni-NTA؛

אאאאA،א
min٣٠א4ᴼCK 

٧K אאאאאK 



؛א 

 ٤٠٦ 

٨K אאאאאא،
Fא١٠אESDS-PAGEK 

٩K אא٢FאBE،
F١٠אESDS-PAGEK 

١٠K אאאNi-NTAאאFא
CE،אא،F١٠אE؛

אאאא
SDS-PAGEK 

 
٤-אW 
١K WאאאTMHMM (http://www.cbs.dtu.dk/services/TMHMM/)؛SOSUI (

Fhttp://bp.nuap.nagoya-u. ac.jp/sosui/sosui_submit.htmlESOSUIF١٤KE 
٢K ،אא،א

Kא--אאא5'
אאK 

٣K אאDNA،אא
א\א،

א\אאKאא
אK،אאאא

אאKא،אאאאא
אאK 

٤K ،א٣W١א،Wngi= 

3ngp×(bpi/bpp)؛ngi = ng-אא
אאאEאF،ngp=ng-אאאEאF،bpiZ
אאאאא،bppZאKאאא

אא٣אאאT4 DNA
אא-אאאאא١٠

אK--אאאאאאDNA
אddH2Oא،אא4ᴼCא. 

٥K אאא،אאPCR
אאא،אאאא



אאWאאא 

 ٤٠٧ 

אLאאאKL
،אאאא−80ᴼC،

אא٢LB،אאא٧٠٠
 אאאא٣٠٠ 

٥٠٪،،א،א
א−80ᴼCK 

٦K אE. coli BL21 (DE3) pLysSא١
50 ng/א،אא،

א30א min،א42ᴼC45 s،
2א min،٤٠٠אSOC،א

37ᴼC،אKא 
٧K אאא، LB

אא؛אאאאאא
אK 

٨K אאNi-NTA،٥٠٪אאא٦٠٠٠
א،אאא،אאא

אאFRAאא،אאאKE
،،אאא،

אKא،אא٥٠٪
אאFARKE 

٩K אאא،٢٠-א
אא-،אאאK

א،אאאא4ᴼC،
א،١٪א. 

١٠K אאאאא؛אpolyhistidine 

tail؛אאאאאא. 
١١K אאK

Lאאאא،א٣}٠.
EFאאאאאא E. coli 

Wאאא،אאאא
אאאא،אא



؛א 

 ٤٠٨ 

،אאא.אא-
-אא،אאאא

א.אאאאאא.،
אאEאFאאF

אא؛E،אאאאאאא
،אאK 

١٢K אאAאאא،
אאBאאKאא

Fאover- expressedEאא
א،א،אאK

אאא(protein expression)א
א،אאאא

FcysteineEF١٥אE،א
אK،אאא

אKאאא
F18-30ᴼCEאא،

Kאא אאאאFאW0.1–

0.25% Triton X-100אאE-- א
אאאא؛Kאא

אאא؛אא
אאאא

אrenaturationF١٦KE 
١٣K ١٥Wאא،٪٩}١

٤٠אF٪٢٩W١،E٧}١ddH2O،٣}١1.5 MTris–HClFpH 8.8،E
٥٠א١٠٪SDS،٥٠אא١٠،٪٥

אTEMEDאKאאאא
אא،א١٠٠tert –butanol،א

א،אtert –butanolאddH2O،
א١٥א٪א٥}٢٥٪؛אא٣١٣

א٤٠F٪٢٩W١،E٦}١ddH2O،٣١٥א
1.5 MTris–HClFpH 6.8،E٢٥א١٠٪SDS،٢٥א



אאWאאא 

 ٤٠٩ 

א١٠،٪٢٥אTEMED،א
אאא،אא،אאddH2OK 

١٤K ٥א،
אא٨Kאא،

אאE. coliKאא
אאאא،א

אאאאאE. coliאא
אprotein expressionאאK

-א-
אא،אאאK

אא،אא،
אאאאW،

אאאIPTGF0.1 mME،אא
F20–30ᴼCKEא--אאא
אIPTGאא،אאאא

אא،אאא
אאא.אאאא،א

א،אאFאW
١}٠אLא؛אאאpQE(K

א،אאא؛אאא
א،אא

10אkDaאKאא
אאאאאא،WGSTDHFRK

אאאאFprotease 

inhibitorsEאאאא،א
אאאאאא

؛א.אאא،
א،אE. coliאK

אאא-אאא؛א
recombinantplasmid؛אא

Eא-Kאאאא



؛א 

 ٤١٠ 

אאאא،א-
אאאאאא

אאאK،אE. coli BL21 (DE3)
pLysSאאאאLBא،

אאאא--אא
ZFאא١אFEZ١٧אאאKE

،FאאאL٢٠٠אE،
אאאאאאא. 

١٥K אאאאFאאlysateאאE
א،אאא. 

١٦K אאאא cleared lysate (A0-An)١٥٪
SDS-PAGEKא،אאא

.אאאאא
אאB0-Bnאאא-אא؛

אאאאא.א
אאאאאא

Kאאאאאא
Kאאאאא

א،אKא،א
אא،אF˃١אLאא

Eאאא،אאאאאK
א،אא-א،

אאאאא-אא،אאK
אאא-إאא-

אאאא،א؛
אאאאNi-NTAKא

אFאE،א،
א٥אLאאK

،אאאא
Frecombinant protein؛Eא.

אאאאאאא



אאWאאא 

 ٤١١ 

א،--אאאאאא
א. 

١٧K אאאאאאאא
،אא،אא

אאKEאF،א
10אאאאאא

אאאEאF١א J
١٠٠Fאא10×KEאא

אK،
א٥אא\F~12אאE،אא

40×،١אא٢٥א
Kאאא،אאא50×

F٢٠אא١KEא 
١٨K אאNi-NTAא،

Ni-NTA٥٠א٪٢٥א\
،Kא،٥א

FEאא٢50% Ni-

NTA٦אKאא 
١٩K Ni-NTAאאאאK 
٢٠K אאא٥٠אא

א؛אאא١Kא
אאאאאא

א،--אאKאא
א١٥Kאאאאא

אאאאאא،
אK،אא

אאF٥٠١٠٠KE
א،אאאאאא١א\

١٢א،١K 
٢١K אאא؛15 s،

200 W،אאאאKא



؛א 

 ٤١٢ 

אאKאאא،
אאאאKאא

אא،אRNaseAאDNase Iאאאא
א٥א١٠אL،א
١٥،אאאאא

Kאא 
 

W 
FאאL.GWEthe Italian Regional Grant (Regione Piemonte) 

“Studi sui fattori che favoriscono le epidemie di fla vescenza dorata in Piemonte e loro 
superamento،”،--WB.M.SIranian Ministry of 

Science، Research and TechnologyK 
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  بلازميد الحمض النووي  استخلاص
Plasmid DNA لفيتوبلازمال  

Mark T. Andersen and Lia W. Liefting 

 
W 

אא--DNAא؛אא
אאDNAKאא

אאאא-אW-א
CsCl–bisbenzimide؛אG+CאDNAKא

אאאאKאא
א،DNAKא 

 
אאWאא،אCsClא،K 

 
١-אW 
 

١-١WאאW 
אאאאDNAא א אא 

א،אאאא(prokaryotes and 

eukaryotes)K،אאאא،אאא
F١KE١٩٨٨،אאאא

אF٢Emaize bushy stunt phytoplasmaK 
א،אאDNAאא٢٠א

Fאאא٣،٤אאKE،א
Fאאאאאא٥،٦E،א

الواحد والثلاثون الفصل 



؛א 

 ٤١٦ 

אאאאאאF٧E،Kאאא
אאאאאא--א
אאF٨KE 

 
٢-١WאW 

אאאDNAאא؛
אאאאא

F٩E،אאFsieve element isolationEF١٠KE“hot 

CTAB” Doyle and DoyleF١١EDellaportaF١٢E؛אא
DNAFא٣،١٣אKE--אאא

אDNAF٣،٧אKEאDNAא
-DNAא-אDNAאאאאאCsCl

bisbenzimideאאKollarF١٥-١٣KE
אאאאא،א

אDNAaster yellows witches’ broom؛אא
אאFpulsed- field gel electrophoresis،Eא

אאאאאאDNAא
F١٦KE 

Denes and SinhaF١٧EKuskeKirkpatrickF١٨E
אא،אאKא

אאאBirnboim and DolyF١٩E؛אאDNA
אאאKאאKuskeKirkpatrickF١٨אE

CsCl–ethidiumbromideאאאאאאא
אאא-אאאF٢٠،٢١WאFE

١אKE 
 

٢-אאW 
א،א،

18 MΩא25ᴼCK 
 
 



אאאאWאאאPlasmid DNA 

 ٤١٧ 

١-٢WאאW 
١K K 
٢K ،K 
٣K K 
٤K Wא100 mMTris–HClFpH 8.0،E50 mMEDTAFpH 8.0،E

א١F٪SDSFEאW٢אKE 
٥K אW5 MK 
٦K אW3 MאWאF٣KE 
٧K Phenol/CHCl3אWאF٤KE 
٨K CHCl3אWאF٤KE 
٩K PEG 8000W٥٠٪w\vK 

١٠K Tris–HClW1 M،pH 8.0אWאF٥KE 
١١K Tris–HClW2 M،pH 7.0אFאW٥KE 
١٢K EDTAW0.5 M،pH 8.0אWאF٦KE 
١٣K SDSW١٠٪w\vאWאF٧KE 

 
٢-٢WCsCI-אW 

١K אFUltracentrifuge،E،K 
٢K ،K 
٣K ٣،K 
٤K ،١٨؛אK 
٥K ،٢٣،K 
٦K אFUVEK 
٧K אאאFPPEאWE،אא،

אKא 
٨K אTEFpH 8.0WE10 mMTrisFpH 8.0،E1 mMEDTAFpH 8.0KE 
٩K CsClאWאF٨KE 

١٠K CsClW٥٥}١/TEFpH 8.0KE 
١١K FאEtBrWE١٠ /)אW٩אKE 
١٢K 1-ButanolאWאF١٠אKE 



؛א 

 ٤١٨ 

٣-Wא 
 

١-٣WאאW 
אא؛אא؛

אאאאאאא،אא
F١٧EW 

١K אאאK 
٢K ١٠אאא،א

א،אא(RT)K 
٣K pHאא12.4؛3 MNaOH،

אאK 
٤K אאא30 min،

٤}٨אא2 MTris–HClFpH 7.0KE 
٥K א1 MNaCl،אK 
٦K א6 hK 
٧K אSDS/NaClא١٧٠٠٠،30 min

א4ᴼCK 
٨K אאאאphenol/CHCl3K 
٩K אאאאCHCl3K 

١٠K אאאא،PEG 8000٥٠F٪w\vE
 ٪١٠Kאאא

١١K ،אWאFאא١١KE 
١٢K א،١٢٠٠٠،30 min

א4ᴼC؛אDNAK 
١٣K אא50 mMTris–HClFpH 8.0E20 mMEDTA

FpH 8.0KE 
אאאDNAאאאא،WCsCl–

bisbenzimide ؛אאDNAאK 
 



אאאאWאאאPlasmid DNA 

 ٤١٩ 

٢-٣WCsCI-א: 
CsCl–ethidium bromideאאא

אאאאא؛אאא؛א
אא،אKאא،
אאא؛אא

،אאאאK 
Wאאאא

،--אאאאאאאאא
א،אאאאא،אא

אאאW 
١K ٠١}١CsCIאאאDNA،Fא

אאא30ᴼCאWאFE١٢KE 
٢K ١٠٠١٠\אEtBr٥אDNAKא 
٣K אאאא(refractometer)،١

א،אא٣٨٦٠}١،٥٥}١ /
K 

٤K א،אאא؛
א٢٠٠٠،5 minKאא 

٥K אאאFPasteur،E
א؛אאאאאאא

W١٤KEאFא 
٦K אאאא،אא

Kא 
٧K אאא15-20ᴼC؛אFK

אאאKEא 
٨K אא،אFbandsEKא 
٩K אאא،؛DNA

،DNAאWאF١٦KE 
١٠K אאFאאאWאFE١٧E؛א

אאא،א
א،אKא 



؛א 

 ٤٢٠ 

١١K ١٨א٣،א
א،אאאWאF١٨KE 

١٢K אא،אאא
DNA،א،אא،א

K 
١٣K אא،אDNAאKא 
١٤K אאEtBrאDNAא؛1-butanolא

אWאF١٩KE 
١٥K EFאאאא،

Kאאא 
١٦K ٣אאאK 
١٧K אEtOH،א+4ᴼCאא،

אאWאF٢١KE 
١٨K אDNAאא٢٠٠٠٠א،15 min

א+4ᴼCK 
 

٣-٣WאאW 
אאFא

Eא؛אאאKאא
אאאDNAKא

אאאא،אא
אא(bp)א؛٤٦٨א،א

Kאאאאא
א٤٢٥٦F٤٤Eא،٦

א4،096F٤٦E،٨א
65،536F٤٨EKאא

ATGCא،אא؛אDNA-
-A+TKא،١٥

אKאאאאא 
 



אאאאWאאאPlasmid DNA 

 ٤٢١ 

٤-אW 
١K אאאא،אא

א،אאאאאאאאאKא
،CsCl–ethidium bromideG+CאאDNA

א،אאDNAאאאאK
אאאG+CK،אא

،אאG+C
Kא 

٢K Kאאאא 
٣K אא،،א. 
٤K אא (CHCl3) א،אאא

אאPPEא،אאאאא
אאא،אאאאKאא
אאאאKא

א٨-hydroxyquinoline ١}٠٪.
אאא(IAA)א،אCHCl3١W١K 

 IAA CHCl3א، CHCl3: IAA٢٥W٢٤W١K 
٥K אTris–HCl1 M2،אא

HCl،Kאא 
٦K אאאEDTAא

8.0،אאNaOH،
١אא٢٠NaOH،Kא 

٧K אSDS--(sodium lauryl sulfate) ،א
١٠٢٠٪،אאאאא،

אאאאאאKאאא
Kאאאאאא،א

א،אSDSK 
٨K אאCsClאאאFאAnalaRKE 
٩K אאאא؛אאאאא

،אאאאאאאאאאא



؛א 

 ٤٢٢ 

؛אKא،אאא
אK 

١٠K אאDNA1-butanolא؛א،
אCsClKאא 

١١K אK 
١٢K אCsCI،אאא15K 
١٣K אאאאאא

Fprotein–EtBrE،אאFא،
FEאאא؛אאאאא

אK 
١٤K אאאאאאא،

אKאאאK
F٢٠אWE 

 
١٥K אא،،

،אאF،
EKאDNA،אאאאא

אאאאK،אאא
א،אאא

Kא 
١٦K אאRNAKא

אאא،אאאאא،
אא،אאאאKא 

١٧K אאאאFBandEאא
F١٨אKאE،א



אאאאWאאאPlasmid DNA 

 ٤٢٣ 

אK،א؛אאא
אK 

١٨K אא،אKא
،،אאאEא،

אא،אא،
אאאאאא؛א

אאאא،א
אא،אא

אKאא،א
אא،אאא

א،،K 
١٩K אאאEtBrאא،אא

א-Corexא-Kא
K،א،אא

א،א،א
אאKא 

٢٠K א CsCl אאאK
،אאCsCIאFdialysisEK 

٢١K אCsCIא4K 
 
אאW 
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  تدرجات بسبينزيميد كلوريد السيزيوم 
  للنباتات والفيتوبلازما DNAلـ ا لفصل

Lucy T. T. Tran-Nguyen and Bernd Schneider 
 

אW 
אא-CsCIFCsCl–bisbezimideEא

אאאDNAאKאאא
DNAאA + T،אאKא،

DNAאאA + TDNAאאאA + TK
אאDNAאDNAאא،

אאאא،DNAאאאDNA
אא،אאKא،א

אDNAא،
א،אאאK 

 
אאW،،א،
אאDNA،Hoechst 33258K 

 
١-אW 

FאאאCsCIEאאאDNA
אא،אאאDNAאאא،W

،א،אאKCsCI
،אא،אאDNA
CsCIFא~٧}١g\cm3(،אG + CF١EK

،אאאאאא

ي والثلاثون  الفصل  الثا



؛א 

 ٤٢٦  

؛אא،אאאKא
אאאDNAFאHoechst 33258FE٢،٣E،א
אאאA + TאאאאDNAF٤،٥E

A + TאאאK،אDNAאG 

+ CKDNAאאאאK،
אnm٣٦٥٤٦٥אא،אאDNAא

אUV lightK 
DNAאאA + Tא٦}٧٨٦}٧٢mol%

Candidatus Phytoplasma mali’ and ‘Candidatus Phytoplasma australiense’אאF٦-
٨KE،DNAאA + TDNAא،א

אאאKDNAאDNA
אאא،אאאאאKDNA

אaster yellowsF٢٩-٢٧٪G + CEDNAאאF٩}٣٢٪G + CE
،DNAapple proliferationF٤}٢١٪G + CE،

אאF٣٥٪G + CE،F١}٣٥א٪G + CFE٦،٩KE 
DNAאאCsCIא

DNAאאאKא
DNAsFאsatellite؛EאA + TG + C
DNA)DNA bandsאEאDNAFא١٠א،١١אKE

אאאA + TDNAא،אא
DNAאאKאCsCIאאFCatharanthus 

roseus (L.) G. Don.E؛אאא
F26.5 mol% G + CEאDNAFאא١FE٦KE

אאאG + CאDNAא،
אאG + Cאא،DNA،W

FSpiroplasma citriאEG + CאKאS. citriאא
G + CF٢٦E٪DNAKא 

אאאאאCsCIDNA
א،א،אDNAא

F٥٠\אE،Fאא˂0.5\אE
אDNAאKאDNAFא˃٥٠\אE 



אאאWאאDNAא 

 ٤٢٧ 

؛אאDNAאאK
אאאאFnECsCl–DNAא

DNAFא٦אKE،אאאאDNA
אא،א؛אWאDNA.

،DNAאא
DNA.،אאאDNAא
. 

 

 
 

F١WEDNA‘Candidatus Phytoplasma mali’אאאCsCl–

bisbenzimideMalus domesticaFbECatharanthus roseusFdFKEa،cE
א،אא،א،אWDNAאKאDNAא

אאA + TאKKollar A، Seemüller E، Bonnet F، Saillard C، Bove JM 

(1990) Isolation of the DNA of various plant pathogenic mycoplasmalike organisms from infected plants. 

Phytopathology 80:234K 
 

٢-אאW 
 

١-٢WאאאW 
١K DNAאאWאF١٢E،

אאcetyltrimethylammonium bromideFCTABKE 
٢K א،Wא٤}١א\10mMTris–HCl،

pH 8.0K 
٣K FHoechst 33528(W٥}٠\אddH2OK 
٤K Tris(hydroxymethyl)-aminomethaneW10 mMddH2O،pH 8.0K 



؛א 

 ٤٢٨  

٥K TEWTris–HCl10 mM،pH 8.0;EDTA1 mM،pH 8.0K 
٦K K 
٧K W٧٠٨٠K٪ 
٨K TAEF50× stockWETris base٢٤٢،W١}٥٧،

١٠٠0.5 EDTAFpH 8.0E١K 
٩K Bacteriophage lambda DNAK 

١٠K ،،١٪1× TAEK 
١١K Wא١٠\אddH2OK 
١٢K אDNAF6× stockWE٢٥،אFFא٢٥

א،٣}٣،ddH2O٧١}٦١٠K 
 

٢-٢WאWא 
١K MWCO 12.000-14.000WאK

א،אddH2O15 minKא 
٢K ؛אאF،KEא 
٣K ،K 
٤K ،א؛FאאאUV 

transilluminatorKE 
٥K אFא،KEא 
٦K TeflonW5-8 cm،אא1 mmK 
٧K ؛FGilson P1000،P5000،E،אא

Kאא 
٨K אאWKruess،K 
٩K אא؛אא،

polyallomerW٥}١٣FBeckman and CoulterKE 
١٠K Quick-seal device (Beckman and Coulter)K 
١١K אאאאWBeckmann TiNVT

VTK 
١٢K Ultracentrifuge: Beckmann, L8-70 M or comparable deviceK 
١٣K אאUV transilluminatorK 
١٤K אK 



אאאWאאDNAא 

 ٤٢٩ 

١٥K אאK 
١٦K אאאאאFKE 
١٧K אאSpectrophotometerK 

 
٣-אW 
١K אCsCI10א mMTris–HCl،pH 8.0،٤}١L

אWאF٣E،א،אא،
א(Hoechst 33528)אWאF٤KE 

٢K אאאאאא٥١٠
CaCI،אאאאא،

אDNAאWאF٥KE 
٣K אDNAאאאא،א

אWאF٦אKE 
٤K אאא،אDNA٢אW١F

א٥٠אאWאא٢٥אאEאW
א،،אא

אWאF٧٨KE،אא
،אDNA–CsC،DNA–

CsCl،DNA–CsClאא
אאאאK،

،אאא
אDNAKאאאא،

א،א،אאאאK 
٥K אאא٣٩٤٢}١٣٩٤٥}١WאF

٩אKEDNA–CsCl؛א
Kאאא 

٦K DNA–CsCl،אpolyallomer
אKCsCITris–HCl 10 mM

אא،אא
אWאF١٠KE 

٧K אquick-sealK 



؛א 

 ٤٣٠  

٨K אאאאאאWאF١١E،
אא،spacer،א،

א٧١٨٣٠ [r max ]72 h،אF٩٩٧٤٦Ti70.1E، 
א20ᴼC،K 

٩K אאאא،אאK 
١٠K אWאFאא١٢١٣E،

אא،אאTeflon؛א
DNAFא٢E،אDNAאאא

א،DNAאא،אאא
Kא 

 

 
 

F٢WEאDNACsCl– bisbenzimideC. roseus
‘ Ca. Phytoplasma mali’אDNAK 

 



אאאWאאDNAא 

 ٤٣١ 

١١K אDNAאאא٣א،
א،א٤אK

א،،א،
،אאאKאא

א،Kא 
١٢K אא٩١١אWאF١٤١٥KE 
١٣K אאDNAאא

א،אWאFאא١٦KEא
אא،אא،

אאאאKCsCl
אאK،א

Kאא 
١٤K DNAא٥}٢80%א

אKאאDNAא١٦٠٠٠20 min
אא،אאא٧٠אWאF٪١٧KE 

١٥K אאDNAאאTE،אDNAK،
אDNAאאK 

 
٤-אW 
١K אא،אאDNAא،אאA + T

C. roseus-אא-DNAWFאאCa. Phytoplasa 

asterisE،אאאא-א-،
אאאאP(PFGE)Kאאא؛

אC. roseusאA + TDNAאK
א،DNAאאאK 

٢K אDNAאאאDNAK
אאאCTABאא-א-אDNA

F١٢،١٣אאKEא،אDNAא
DNAא،אאDNA؛א

אאאאאאאK 
 



؛א 

 ٤٣٢  

אאאאDNAאאK،
אא،אאא؛

אKאאא،
אKא،אאאאא

א،DNAא،אW،א،
אא،א،אאאKאDNAא

אDNAא؛א،
אDNAאאאKאDNA-אאW-

אAhrensSeemüllerF١٣EKא
אא-WאאFFragaria sppE-؛

אאDNAאPorebski
F١٤KEDNAא‘Ca. Phytoplasma australiense’א
אאאF٣E،אDNAא؛

Kאאאא 
 

 
 

F٣WECsCl–bisbenzimideDNA‘Ca. Phytoplasma australiense’Fragaria spp
Kאאאאא 

  
אאאאDNA

אא،אאאDNAא،
א،אאאDNA

KאאDNAאאאאא
אא،אא،א

CsClKאאאאDNA،א
DNAא،א؛--

DNA–CsClKאאCsCIאא؛



אאאWאאDNAא 

 ٤٣٣ 

אDNAאFdegrading enzymesEK
אאDNA؛אDNAKאאאאא

א،אאאאא؛
CsClאאK 

٣K אאCsCIא،אאאא
DNAאאאK،١١٥٠

אאDNAKCsCI
؛אאCsCIאK،א
א60ᴼCא،K 

٤K אאא א،
אאאאאא؛א

אאאKא 
٥K אDNA CsCl אאאא،

،אK،
אאא. 

٦K אDNAא260 nmאא، אאא
אא (OD)٥٠אאאDNAK א

אאאRNAאאCTAB؛א
Fא،אאאאKE

א،א אא،אאא
אDNAאאאDNAא،אWFlambda DNAEK

CsCIא،אאTE
אא،אאאאDNAא

،אlambda؛٪١אKא
אאאDNA؛אK،

Kא 
אאאאDNA،א

אDNAא20-35 kbאFPFGE،
Schneider unpublishedאאKEאDNAא

،אאDNAאאA + TDNA



؛א 

 ٤٣٤  

א،אRNA،אRNAFp= 1.85 g/cm3E؛
Fאp= 1.3 g/cm3 EאRNA؛אאK 

٧K Bisbenzimide،אא١٠\
א،--٥}٠\Kא

אאא4אאKא
DNAא؛אDNA˃)١}٠\אE،

EאFא،
אא--אאאא،

אDNAEאFא،
KאאאDNAאאא،

אאאא؛א
Kאאאא،
CsCI،אאאאא
،אDNAאאKאא

؛אFSchneider unpublishedאKE
א،אDNAאאא

א،אא،אא
א،אDNAא،אאא

K 
٨K אDNA١٥٠-١٠٠א،א

אDNADNAאא،אאאאDNA
אKאאאאאא

DNAאK،אאDNAא
DNAאKא،אDNAKא 

٩K אאאא
א،א٣٩٤٢}١-؛٣٩٤٥}١

CsCIאK،10 mMTris–HClK
 CsCl א Tris–HCl؛אK
 DNA-CsClאאKCsCIא

אא،Kאא،אF٦E،



אאאWאאDNAא 

 ٤٣٥ 

אCsCI؛אאDNAא
‘Ca. Phytoplasma mali’(n =1.3940 [p =1.630 g/cm3 ])K 

١٠K אאCsCIא،
אאFאאEא١٠א،אא

אאאKא،-א-
CsCI؛Kאאאא،

א؛א
אאKאאא،

Kא 
١١K אאא؛אאא

אאאאא،WFBeckman Ti70.1،VTi50،
NVTi70KEאאאVTi50؛א٨

٤٢،אאאאאאא
אKאאאא،א

אTi70.1NVTi70؛א 72 h42Kאא 
١٢K א؛אאא،

אא،א
،אאאא

Kאאאאא،
אWאMalus domesticaC. roseusאCa. 

Phytoplasma maliF١E،אאאCa. Phytoplasma austreliense
F٣KEאDNAאאא،אא

אא،אאאאDNA
אאKאCa. Phytoplasam maliאאא

אDNAא1 cmF١אאKE
אאKאאF٣،E

؛אא١אאKA 

+ T--אDNAאF1dKE
אאDNAא،אאאאK

،אDNAאאDNA
אאC. roseusאA + TK



؛א 

 ٤٣٦  

DNACa. Phytoplasam mali،א،אאאא
אDNAאאאK

א؛אDNAKאא٥
אא--؛אאא
٥}١٢K 

١٣K  אאאאאFquick-seal tubesEK
אאאא،אא،א

אTeflon؛אאאא،אTeflon
אDNAFא٢E،CsCI

א،אTeflonאK،א
TeflonאאאאאK،
אCsCI؛אאאאKא

אא،אא،
אDNAא،א

KאDNA،אDNAאא
אKאא،אא،Kא

אאאאDNAא،
אאאאDNAא،אא

אK 
אאאאאאDNA

אא،אDNAKאאא
אDNA؛אא؛

،DNAאKא،CsCI
DNAאאKאאא،

אDNAKאאאא
DNAא،אא
DNAK 

١٤K אDNAא،אאאKאאא
،אאאDNAKאא

א،א-DNAא-א،אאא
FאאKאא١-٤E،



אאאWאאDNAא 

 ٤٣٧ 

CsCI؛א٣٩٤٢}١-٣٩٤٥}١،12،
אKאאDNAK 

١٥K אאDNAאDNAאאא
אKDNAאאא،אא

אאDNAאK 
١٦K אאאDNA- CsCI

אא،א،א،א
אאאKא

אאKאאCsCIK،
CsCI،אKא،10 mM

Tris–HClאKTris–HCl،
א،אאCsCIא

Kאאאאא،אאא،
אאא،DNA- 

CsCIK 
١٧K אאאCsCIאאא؛אSepharose 

4BTE،DNA- CsCIאKא
אא،CsCI؛DNAKא

אDNAאא،אא
Kאאאאאא،אDNA

אאF٢٧٧٠٧٢٢٤א
4ᴼCE؛אKאאאא،

אאאאאא،
אDNATEKא
א،אDNA،-א-

FMillipore Centricon Ultracell YM100EK 
 

W 
אאErich Seemüller(Julius KühnInstitute، Federal Research 

Centre for Cultivated Plants، Institute for Plant Protection in Fruit Crops and Viticulture)؛
Kאאאאא 
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 ٤٣٨  
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   Pulsed-Field Gel Electrophoresisطريقة 
  لعزل كروموسومات الفيتوبلازما 

  بأكملها من النباتات
Carmine Marcone 

 
אW 

FאאPFGEאאאE
אאאאא؛אא

אאאאK
אPFGEאאאDNAאאא

אא؛אא،
אא،א

אאאKאאא
אאא،א

אFאאSouthern blot hybridization؛Eא
אאDNAאKא،אא

אאאאK 
 

אאW،אCatharanthus roseus،CHEF،
Kאא،א،א 

 
١-אW 

FאאPFGEאאאE
؛אא،10 kb
10 Mb،אאאאאא

الثالث والثلاثون الفصل 



؛א 

 ٤٤٠ 

אWאF١אאאאKE،אPFGE
אDNAאא

אKאאDNAא
א،אאאאא

א،Kאאאאא 
אPFGEאאאאאא

אא،
אאאאאאKא

،א١٠٠،א
،אא

אDNAאאPFGEF٢-٦אKE
אאאאאא

אPFGE،אאPFGEF٧-١١KE
אאPFGE،א

אאאאאא؛אא
F١٦-١٢KE 

אאאDNAאא
אאPFGEאא،א

אDNAא،א؛אא
אא،،؛א--

אא،אאאKא
א،אאK،א

אDNAא،אPFGECatharanthus roseus 

(Madagascar periwinkle)،אאא،
אאKאאאperiwinkle

،אא-،אWNicotiana tabacumאFEcv. 

Samsun،Nicotiana glutinosa،א،faba bean-אא
DNAF٧،٨،١٠،١١KEאN. tabacum cv. SamsunאN glutinosa

אא،--Fא٨،١٠KE
אאאאאPFGE



אאאWPulsed-Field Gel ElectrophoresisKKK 

 ٤٤١ 

אא،אWCandidatus Phytoplasma mali
א؛F١٧KE 

אPFGEאWאאא 
א١}٣WDNAאאאא

אKא 
א٢}٣WKאא 
א٣}٣Wאאאא

אKא 
 

אא،אFאאא٤-٣E؛
FSouthern blot hybridizationEDNAאK

אFƴ-irradiationEאאא
Kאא 

 
٢-אאW 

אאK 
 

١-٢WאDNAאW 
١K K 
٢K Wא125 mMא،١٠٪،

Fbovine serum albuminE١٥}٠٪،FpolyvinylpyrrolidoneE
٢٪،30 mMא،pH 7.6K١א

אא،א٧}٢١K2HPO4،3H2OF٧}١٦K2HPO4،E١}٤
KH2PO4،١٠٠א،٥}١،٢٠

(PVP-40)،٣}٥א١،
אאKאאpH٦}٧

א1 MNaOH،אאאא
א4ᴼC،−20ᴼCK 

٣K -TrisFTSWE20 mMTris-HCI،١٠،٪50 mM
EDTA،pH 8K 

٤K K 



؛א 

 ٤٤٢ 

٥K ٥٠K 
٦K K 
٧K ،K 
٨K K 

 

٢-٢WאPFGEW 
١K 2× TESW0.2MTris-HCI،0.2 MNaCI،20mMEDTA،pH 8K 
٢K Wא0.5 MEDTA،(SDS)١٪،pH 8K 
٣K KW٢٠אLK 
٤K Wא0.5 MEDTA،1% N-lauroylsarcosine،pH 8K 
٥K אDNAאPFGEWFInCert agarose، FMC 

BioproductsWE١٪אא2× TESK 
٦K אאאPFCEאאאW

F١KEאWאPFGEאא 
٧K K 
٨K K 

 

٣-٢WאאW 
١K TEW10 mMTris-HCI،1mMEDTA،pH 8K 
٢K אPFGEWFSeaPlaque GTG agarose، FMC BioproductsWE١٪

0.5× TBEK 
٣K אא5× Tris-borate EDTA(TBE)W450mMTris base،

450mMא،10 mMEDTA،pH 8K 
٤K PFEGW،CHEF-DR III Variable Angle،CHEF Mapper 

XAFBio-Rad LaboratoriesKEאא
--،،،א،

K 
٥K FmarkersEאDNAWHansenula wingeiFBio-Rad 

Laboratories،ESaccharomyces cerevisiaeFBio-Rad Laboratories or 

Pharmacia BiotechE،DNALambdaFBio-Rad LaboratoriesKE 
٦K (EtBr)W١٠אLK 
٧K אאWא،Kאא 



אאאWPulsed-Field Gel ElectrophoresisKKK 

 ٤٤٣ 

٣-אW 
 

١-٣WאDNAאW 
١K אg٠}٥Wא،א،אא،

א،אא
؛אאאאאWאF٢EK

אאא،אא
2-3 mmאא،אאאאא

K 
٢K א،10 min

אא،Kאא 
٣K אWאFא٣E٦٠،

Kאא 
٤K אא٥٠אא،

אK 
٥K אא،١٥٠٠5 min

א4ᴼC،א٥٠א،
K 

٦K א١٨٠٠٠،א4ᴼC25 min،
א،Kאא 

٧K אאא١٠TSאWאF
٤E،אא٥٠،

TSאKאא 
٨K אא١٥٠٠5 minא4ᴼC،א

٥٠،١٨٠٠25 min،
א4ᴼC،אא،אK

אאTSK 
٩K ٥٠אאאTS،אא

אWאF٥KEא
٥}١،אאאPFGEK 

 



؛א 

 ٤٤٤ 

٢-٣WאPFGEW 
١K 1% InCert2× TES،

א90ᴼCאא،،א40ᴼCK 
٢K אאא37ᴼC،

אאאאא40ᴼC،
Kאא 

٣K אאא50א
،אא30 min؛א

،אאא2 × 4 × 6 mmK 
٤K אWאFאאאא٦E

א،אא٥٠٠
א٥٠אKא 

٥K K Fproteinase KEאא 2/
אאאא،א52ᴼC٣K

אאאK،
،Kאא،א

אאKא
א،٢٤؛

א،KאWאF٧E،אא
K 

٦K אא؛אK
،אKא52ᴼCא

Kאאאאאא
א4ᴼC؛אWאF٨EK 

 
٣-٣WאאW 

١K אא،אאTE،
30 minK 

٢K 1% SeaPlaque GTG0.5× TBE،
א90ᴼCאא،،
א40ᴼCK 



אאאWPulsed-Field Gel ElectrophoresisKKK 

 ٤٤٥ 

٣K אPFGEאא،
אאאDNAאא

אא،א
א،אSeaPlaque GTG6-7 mm،

אא30 min،אאא،
אאא،אא

אא،אWאF٩KE 
٤K אאא،אא

אPFGE،Kאאא 
٥K אWאא14ᴼC،6VLcm،20-120 s،

א٢١א120ᴼ،0.5× TBEK 
٦K אאאא،אא

،
١אאLאא،Kא 

٧K אאאא1-2 h
אא،אאא،

אא،אא
F١אWאFE١٠KE 

 
٣ J٤WSouthernאW 

١K אאאאPFGE
Fאאא١٨אKE،א

אDNAא0.2 MHCI10 minK
،אאFneutralizationKE 

٢K א10× SSCF١٨E؛١٢،
אDNAאאאאאאK 

٣K אאHoheisel et al.F١٩E؛אDNA
16S rRNA،א16S/23S rDNA،5'
אא23S rRNAF٣،١٠KE

SouthernאPFGE٢אWאF١١KE 
 



؛א 

 ٤٤٦ 

 
 

F١WEאאstolbur or 16SrXII groupא
 Catharanthus roseus (periwinkle) (STOLאאאאאא

through DEPL)،אאאFCeY1CeY2EKא
DNAWM2Hansenula wingei(Bio-Rad Laboratories)،M1

Saccharomyces cerevisiae(Bio-Rad Laboratories)،M3S. cerevisiae
(Pharmacia Biotech)،DNAKאאאאא 

 

 
 

F٢WESouthern blot hybridizationFא١،אEDNA
16S rRNA،א16S/23S rDNA،5'א

23אS rRNAK 



אאאWPulsed-Field Gel ElectrophoresisKKK 

 ٤٤٧ 

٤-אW 
١K אא--א؛ J J

אאאאאK 
٢K אא؛אאא؛

אKאPeriwinkle-אאא-
Candidatus Phytoplasma australienseF١٥KE 

٣K אKאא 
٤K ،אאK 
٥K אאאאאא،אא

א،Kא
אא،אאK

אK 
٦K אאאאאאאא

א؛אאאא،K 
٧K אאאאKא 
٨K א-א-א

4ᴼC،Kא 
٩K ،אאאא،

אKאאא،
Kאא 

١٠K אאאאאאFƴ-

irradiationEא؛אאאאאאאא
؛אKא

NeimarkKirkpatrickF٢E،אאאא
Fƴ-irradiationEאא،אDNA

אFאא٣،٨،٩EKאא،
F١٦KE 

١١K אאאWא،
אאPFGEK،אא

Fאא٢،



؛א 

 ٤٤٨ 

٣EK ،אSouthernאא(Southern blot 

hybridization)؛אאא. 
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  فيتوبلازماموسومات للورسم خريطة الكر
Sylvie Malembic-Maher and Patricia Carle  

 
אW 

אאאאאא
א،אאאאא

אאKאאא،W
אאאKWאאא

א،אKWאDNAאאא
אאKWאאאא،

אאאאK،אא
אFlavescence doréeאK 

 
אאWFlavescence dorée،אאא،א،א

א،א،אאאא،אSouthernK 
 

١-אW 
אא

אא؛אWאאאאאFאWא
F١،٢EאKE،אאאא

אאאאא
אאKאאאא‘Ca. 

Phytoplasma pruniF٣E،אאאאאאא(4)‘Ca. 

Phytoplasma mali ’ (5) ‘Ca. Phytoplasma prunorum’F٦E،flavescence dorée 

(FD)F٧KEאאאאאא
אFW١Eאאאאאאא

ع والثلاثون  الفصل  الرا



؛א 

 ٤٥٢ 

אF٤EKF٢Eאאאאאאאא
F٨EKF٣Eאאאאאאאאא(PFGE)F٩،

١٠EKF٤EאFSouthern blottingEאאאאאאF١١KE 
-אאאF١٢E-א

אאF١٣KEאאPFGE،
DNA،אאKאא،

אאאאא
אK،אאאאאאאאא

؛אאא
flavescence doréeF٧EK 

 
٢-אאW 

 

١-٢WאW 
א،א0.45 um،

א4ᴼC: 
١K 0.5MNa2HPO4K 
٢K 0.3MNa2HPO4K 
٣K 1MTris–HCl،pH 8.0K 
٤K 1MNaClK 
٥K ٢٠F٪w\vEpolyvinylpyrrolidone (PVP) (MW 40،000)א55ᴼCK 
٦K 0.5MEDTA،pH 8.0K 
٧K Bovine serum albumin (BSA)w/v٥K٪ 
٨K ١٠F٪w\vEN-lauroylsarcosineK 
٩K W0.1M Na2HPO4، 0.03 M NaH2PO4، 10% (w/v) sucrose، 2% (w/v) 

PVP، 10mM EDTA، pH 7.6، with 0.15% (w/v) BSA and 1mM iso -ascorbic acidK 
١٠K TSEW20 mM Tris–HCl، 10 % (w/v) sucrose، 50 mM EDTApH 8.0K 
١١K 2 × TESW0.2 M Tris–HCl، 0.2 M NaCl،20 mM EDTA،pH 8.0K 
١٢K FLysisWE(w/v) N -lauroylsarcosine، 0.5 M EDTA، pH 8.0، 1 mg/mL 

proteinase K١K٪ 
١٣K אWFאBio-RadKE 



אאאאWא 

 ٤٥٣ 

١٤K FBIOREBA AGF،EpolyethyleneE12×12 cm، 
אאC010K 

١٥K 30Cored® IIK 
١٦K FאAvanti® J-E with JA20 rotorEK 
١٧K K 
١٨K K 
١٩K 100FBio-RadKE 

 
٢-٢W Wא 

א،א0.45،
א٤{ 

١K 0.1Mphenylmethylsulphonyl fluorideFPMSFא،E
-20ᴼCK 

٢K 10 Mdithiothreitol (DTT)א،-20ᴼCK 
٣K 1 Mspermidineא،-20ᴼCK 
٤K ١٠\אBSAא،-20ᴼCK 
٥K ١xTEW10 mMTris-HClFpH 8.0WE1 mMEDTAFpH 8.0KE 
٦K Wא4 mMDTT،0.1\אBSA،4 mM spermidine،١x

א،אא-20ᴼCK 
٧K 0.5 mMEDTA،pH 8.0K 
٨K WאאApa I، Bss HII، Eag I، I-Ceu I، Kpn I، Mlu I، Pvu II، 

Sal I، Sma I، and Xho IKאא10×K 
٩K K 

١٠K Kא 
 
٣-٢WאאאW 

١K ١٠xTBEFBio-RadKE 
٢K FאBio-RadKE 
٣K אPFGFSaccharomyces cerevisiae YPH80،E

PFGFmixture of lambda DNA- Hin dIII fragments and concatemers، New 

England BiolabsKE 



؛א 

 ٤٥٤ 

٤K CHEF-DR® III؛אא
FאBio-RadKE 

٥K F14 × 13 cmBio-Rad KE 
٦K ١٥א14 cm،1.5 mmא،

FBio-RadKE 
٧K Quantity One®FBio-RadKE 
٨K Kא 
٩K K 

١٠K ،L٢Kא 
١١K Kאאא 

 
٤-٢אWSouthern BlotW 

Kאא،،א 
 

١-٤-٢WDNAWא 
١K Wא0.25 MHClK 
٢K W0.5 MNaOH،1.5 MNaClK 
٣K W1 MTris-HCl،1.5 MNaCl،pH 7.6K 
٤K א10 × SSCW1.5 MNaCl،0.15 MKא 
٥K N+FNytran® Super Charge، Schleicher and SchuellE 
٦K K 
٧K K 
٨K Kא 
٩K K 

١٠K א3MMK 
١١K K 
١٢K K 
١٣K א80ᴼCK 

 
٢-٤-٢WאW 

١K ng\uLDNA 100א،-20ᴼCK 



אאאאWא 

 ٤٥٥ 

٢K ١٠٠PCRא،-20ᴼCK 
٣K 25 mMMgCl2א،-20ᴼCK 
٤K 5 mMdNTPs،א-20ᴼCK 
٥K 5units\uLTaq DNA polymeraseא،-20ᴼCK 
٦K mM١Digoxigenin-dUTPF،DIG-11-dUTP alkali-labile،Roche،Eא

-20ᴼCK 
٧K K 
٨K Fא٥KE 
٩K PCRFאאThermal cyclerKE 

 
٣-٤-٢WאW 

١K אDNADIG-11-dUTP، alkali-labileאא،
PCRא،-20ᴼCK 

٢K DNAאFאאSalmon sperm،E١٠\،א
א-20ᴼCK 

٣K 20 × SSCW3 MNaCl،0.3 MKא 
٤K Sodium dodecyl sulphate (SDS)،١٠F٪w\v،E

؛אאSDSאא4ᴼCK 
٥K Wא5 × SSC،0.1F٪w\vEN-lauroylsarcosine،٠٢}٠٪SDSFv\v،E

٥٠٪formamide،٢F٪w\vאאE(Roche)، א
Kא 

٦K K 
٧K Kא 
٨K א100ᴼC50ᴼCK 
٩K אא37ᴼCK 

 
٤-٤-٢WאאW 

١K FאMaleic acidE:0.1 M،0.15 MNaCl،pH 7.5K 
٢K W0.1 M،א0.15 MNaCl،pH7.5،٣}٠F٪v\vETween 20K 
٣K Wא0.1 MTris-HCl،0.1 MNaCl،pH 9.5K 



؛א 

 ٤٥٦ 

٤K א10 ×אW١٠F٪w\v،אE
אאא65א،-20ᴼC،
Kאא 

٥K Antidigoxigenin-AP Fab،alkaline phosphatase(Roche)،
אantidigoxigenin-AP 1:10،000K 

٦K CDP-Star® substrate(Roche)אWCDP-Star®
1:100Kא 

٧K K 
٨K K 
٩K א37ᴼCK 

١٠K FאX-ray؛EFAmersham Hyperfi lm ECL، GE HealthcareKE 
١١K X-rayFKodakKE 
١٢K FKodak GBX، Sigma-AldrichKE 
١٣K FKodak GBX، Sigma-AldrichKE 

 
٣-Wא 

 

١-٣WאW 
אאא4K 

١K אא15-20 cm،א،אאאא
Kא 

٢K ٢אאא١٠אFאWא١KE 
٣K ،١٥٠٠٥،

אאאאאא
אK 

٤K ١٨٠٠30K،א
١٠TSEFאW٢אEK 

٥K ،אא،אאאאאאא
TSE؛א٥٠אאFא٣אKE 

٦K אא55ᴼC،א
٢٪Fw\vEאאאא2 × TESFא55ᴼCEK 



אאאאWא 

 ٤٥٧ 

٧K ١٠٠،אא،אא
15 minא4ᴼCK 

٨K אאאF١E،60 h
א50ᴼC٤אא،12 hא

K،א4ᴼC0.5 MEDTAאpH 8،
אאאאאאK 

 
٢-٣WWא 

،אאאאאאא
 Kאא،א
١K א١٠א1 × TE،א

א4ᴼC١٠א1 × TE١PMSF؛אK،
א١٠1 × TE،אא

4ᴼCK 
٢K ١4ᴼC٥א

،אאא٣٠א،
אאאאאאאK 

٣K ،אאאא
4ᴼC١٠א0.5 M EDTA pH 8.0،אא،

אאא،אאאאK 
 

٣-٣WאאאW 
אPFGEאאאאאFCHEFE

CHEF-DR®-III(Bio-Rad)K 
١K 0.5 × TBE؛אא1015ᴼCK 
٢K א١٥٠٨}٠٪Fw\vEאאא0.5 × TBEאK 
٣K א١٠٠ אאאאFאW٤אKE 
٤K 1 h،אאאא65ᴼCK 
٥K אא،אאאאK 
٦K אאאא،אא

אK 



؛א 

 ٤٥٨ 

٧K אאאK 
٨K אא؛א،אאאאא،

אא،א
אFאW٥אKE 

٩K א2.2א Lא0.5 × TBEK 
١٠K אא،א14ᴼCא،אK

אא6 V/cm،א120ᴼ18 h،א
Ws٧}٠؛١٣אא،2-40 s،2-60 s

א،א5-90 sאאFאW٦אKE 
١١K ،אאאאא

אK 
١٢K א١٥،אאאא

אאא،א
Kא1 aPFGE؛אא

אflavescence doréeK 
 

  
 

F١WEFaEPFGEDNAאflavescence doréeאF١١١Eא
 ،2؛K١،SalIא؛א١٣E،،F١٢אא

BssHII3؛، EagI4؛،MluI؛5،BssHII + SalI6؛،EagI + SalI7؛،MluI + SalI8؛،EagI + BssHII9؛،MluI + 

BssHII10؛،MluI + EagI11؛،א؛12، SalI13؛، BssHII؛M،PFGאFkbFKEbE
FSouthern blot hybridizationEא؛אאאאuvrB-

degVK 



אאאאWא 

 ٤٥٩ 

٤-٣אWSouthern BlotW 
Wאא،אאאא 

 
١-٤-٣WDNAWא 

١K אאא،א١٠٠
אא؛אאאאא،אא
אאK 

٢K אא؛אא١٠אאK 
٣K אאא٢٠K 
٤K א--٣٠،١٥K 
٥K ،אא،אאא10 × SSCK 
٦K א،אא،אא

10 × SSCK 
٧K אאאאN+א،א

10 × SSC١٠K 
٨K אWhatman 3MMאK 
٩K אWhatman 3 MM،א2 cmא،

30-40 cmK 
١٠K ٥٠٠10 × SSCK 
١١K אאא،אאא؛

א10 × SSC،אאא10 × SSC،
אאאאאK 

١٢K אא،אאאאאK 
١٣K אאא،אא،אFאW

٧אKE 
١٤K אא،אWhatman 3 mmFאW

٨אKE 
١٥K 5-6 cmאאאWhatman 3 mm؛

אאא،
א،אF~300gEאK 

١٦K אאאאאאאK 



؛א 

 ٤٦٠ 

١٧K ،אאאאאאאFאW
٩אE،אאWhatman 3 

mm،Whatman 3 mm،
א80ᴼCK 

١٨K אאא4ᴼCאK 
 

٢-٤-٣WאW 
אאאאDIG DNA LabelingDetection 

Kit (Rocheא؛DIG-11-dUTP،alkali-labileאPCRאK
אאPCRאאא،Fdigoxigenin solelyE

אPCRאKאPCRאW 
١K א٥٠א٥}٠Kא١

100 ngLDNAu؛א١
PCR،2 mMMgCl2،٢٠٠dNTP،٢٠
DIG-11-dUTP،0.04 unitLTaqא

٥٠אאKאDIG-11-dUTPK 
٢K אאPCR،אG + CאאK

،٥אא95ᴼC، ٣٥
אאאאW94ᴼC30 s؛אא52ᴼC30 s؛

א66ᴼC60 sK،א،א66ᴼC٥K 
٣K אאאDIG-11-dUTPא

אא،אDIG-11-dUTP-
DIG-11-dUTPK 

 
٣-٤-٣WאW 

١K אא،א،١٠-٦
אFא،١10 cm2E،٢٠٠\א

אאא٥אאFאW١٠אKE 
٢K א،א،א٣٠37ᴼCK

،37אᴼCK 
٣K א،אאאאK 



אאאאWא 

 ٤٦١ 

٤K אF١15 cm2KE 
٥K א\א٢٠٠DNAאאאF

אEK،א20 ngLאאFL١
אאאא٢،E؛אא٥

א،אKא 
٦K אאא،אא،

 Kאא،אא
٧K א37ᴼCאאK 
٨K א،אאאאא١٥٢٠٠

 SDS + %0.5 2 × SSC؛אאאאK 
٩K אאא٣٠٢٠٠0.1C+ %0.1 SSC

SDS؛50ᴼCאאK 
 

٤-٤-٣WאאW 
אאאאאאאW 

١K א،א،٢،١٠٠
אK 

٢K ٣٠א،١٠٠ א١KC 
٣K א٣٠،٢٠antidigoxigenin APF١אW١٠٠٠٠KE 
٤K א١٥١٠٠אK 
٥K ٥א٢٠אאK 
٦K אDNAא،א،א

١-٢CDP-Stard®Fאא١١E،אא
אא،אאK 

٧K א٥37ᴼCK 
٨K אאאאאאא،א

אאאF١٢EK 
٩K א،אFX-rayEא

א،א،אFא
אE؛אאאK 



؛א 

 ٤٦٢ 

١٠K א30 sאא،א٢
،30 sK،אא30 s،

אKא1bFSouthern blot؛E א
אuvVB - degV،PFGEא
flavescence doréeK 

 
٥-٣WאW 

אאאאא
Quantity One®،PFGEsא،

DNAא؛אא
א،אKאא

DNA؛אאא،
אאK 

אאאאא
א،אאאאאא

אאFSouthern blot hybridizationsEK 
 

٤-אW 
١K אflavescence dorée،א2 gאא،

אK 
٢K אא،،אא

אאK 
٣K ،אאאאK 
٤K א،אא

؛אK 
٥K אאאאא؛אK 
٦K אאאא14אᴼC،א110

150 mA،אאאאא
K 



אאאאWא 

 ٤٦٣ 

٧K ،אאאאא؛א
אאאK 

٨K אWhatman 3 mmאK 
٩K ؛אאאאא،אא

Kאאא 
١٠K אא،אא

؛אK 
١١K א؛®CDP-StarאK 
١٢K א؛אא؛אK 
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