Research Paper (Techniques: Fungi)

BaS B o AT Baslun Ak ja iy (ITS) frwdivall AlIal Jualdl) 43585 o) adiad
waaal) sk 4 Ascochyta rabiel shaill 4lay) o
Yok Sy P s algar Moy alun PN e sala G Ay

((125) el Blalidll b del 30 Grsall Jgall Sl (2) th) e ccala Anals el )3l A il A5 s (1)
b.bayaa@cgiar.org : s AN 3l ) g cala (5466 . a

gadlal)

Lja bty (ITS) Fmdioeal) AR Jualdl) 4085 alasind 2011 .agb JShey el algw Aoly al 0 palu Aga3i cOma
A17-108 :29 Ayl bl 4By Uas . asad) 54 b Ascochytarabiei Jhailly 4bay) oo il & ¢ a0 saelua

el b sk Al siad) 8 A 5 S Lo Gy f S 3 chaaal Gmendl Capt 3 il ST (g0 S U1 Rl (g 5 g
e e sl Al salall g oladll ol o ¢ g Abeaddl sy Al L colal) 335 Aabugs sl (8 meall i - Jls e e
aan ) AA Al e L el 3AN) aaally a pull CISH e i pall Alladl) 3 oY) adiad dle .ol AplSd (e oleTy cal s
Al il a0 Gass sy i Al Gl el 38 ) e Alad sl 8 Gaseal il ALY G CRSI G (K5 O d3e
cnla a8 ((1,S) Aladl GLUA s el 50 gl sl S al i e oGS Y1 il Ll Baa (4 e 53 e 2 e (] i)
DNA 5 ¢ lad LS A rabiei shi (e Y ) DNA Gl aaiinl 5 «CTAB sk slasiuly 5sidl e DNA ) (adlainl 25,2007 ale 4 su
O 35a5 ITSEs ITSA ool alasiudy (PCR) Judutiall e sl Jelii slatinly 5 fSall il jelil Lol aaliS Aol Gaen 53
T35 750 Gun 0)s 3 panall (pne 0o Aagial Aihial 5SS o Aa3l paeall Aals 5V Blad) Glied) e A S (e Gfiaaals
LAY claef Mg ped) Ssm s o Il b seds Jayg A rabiei skl e e Aail aeli 2 53 565 e o) <ld Al dajall g ¢gacls
sl bl Ailae = dua 3 Blal) e @S A 5 (SSR—y A 5 yeall 5 Aapeal) Anliiall il i3l 8 clilall Gy S Gl 5 AY) A
oaal S e e Al ) Rada 5 Jsds Al laal @y Al sl daa s il A8 e 5 o LAY s3e old e TS
L=
ATS goutiaall Jalal) Joaldl) (1€ U1 dadl ¢ panal) 1 dualide clals

Algm i) o Sl a5 b 3, kil oy
os—hdl A_slla 8 Sphaeropsidales 4s , 5 Sphaerioidaceae
o— Jsl Kovachevski )l < 5 .Deuteromycetes dusilill
sland 5 (21) Lolely 8 1936 ool 13g) oaindl skl sy
o 4 el 5 .Mycosphaerella Kovacheveski rabiei
> —hill a5y 5 .Didymella rabiei v.Arx (Kovacheveski)
Ayad 5 Pseudosphaeriales 45 (e 4830 ) shill wiall o 5k
os—hll JS& 5,5 ((Dothidiomycetes) Mycosphaerellaceae
ol al e L Bliaall el Wiy b (imsall 13gd asinl
-(18) Pseudothecia g 53 (3 &34l
o) Ji5 8 aaY) Jalad) 255k o Aliaall 530 3as
G L 13550 el 050 o (3lalie 5 chasmy (3hlie
{(26) IV 52 adll Ul Lagan | jama el 31S2 (21 <16)
s il mha e s 1580 Jest o Jaind)
O 0Sa LS (17) 0° 572 xie el 5 s Ly sany Aadin

danial)

Y RS 3 Ag ) Gaa) e wam pasll Gl
«Dlugpalll LSl Okl il jadl dediy LAue 53
G Uisee 50 Go S daw By agledly LSl
Soabd ) unl e gie Qi callall s gine e cmeal)
SSY skl @aas Al Gal e 35 L (29) sl e
(37) e 55 Y1 A0S 3 558 LS |y puns b5k
Ascochyta rabiei il L& sy 3 S SuY) dadl a3
5% S Ayanl b ST A80aY) claleaY! aaf asl (Pass) Lab
Loyl JS5.(39 38 (37 30 (26) Jpandl A b aky
Claay S S g el (58 Ganall e (o dl Tags
%70-65 ) 4 sm B Qlall Bhlie an (4 LlaY) 4w

(1)

(2011) 1 22 29 alaa Ay al) il Aldg Aae 108



saeallh Laadie Bhlie admll Lald A0l apeil 43K
rokil ITS 48 Cuaxdind WS L(27) g8 U8 A paldll (554
Omadsy @il (PCR) Jl ped sl Juditid) Jelail) ol jlsal
Ol Al Septoria tritici 5 Stagonospora nodorum I
fragments adad Ll el cmalll & (o) gl 288l (e
(5) g5 IS Laadia

PCRI deli e sadiedl 4 Jal) &1 50 il apdiid
DNA iyl aiale 4aeS 5S5 Ladie Ja (i jed) e sl
il Aalall) Al S Lavie @lld Gaany Lo sale 5 claa 4L
oo Sl syae il 0yl Sy L (14) Laidie s as
DNAD (3 ol sy dumadio clialy okl A, rabiei kil
Drshi deaa (8 el @ esY) Lie Qhill a3l
Oo A Glals A, (SARDI) Wl Gigia 4 Glal)
Sl Jaldll s Hasiuly A rabiei kil DNA ) Judls
GBI lele Juasidl bl 4 i ciyay L (ITS) Gasiins
S of aags il G LI Lo Jeastal) @lli ae Gy 5ol
caai Lo ) ity Bl (331 5kl il (e Juadl cils 3 5Y)
Gy i eal) RS i 8 A padl) gl Aleladdl 53l
e 50l culk PCR I @l jlaa) o aay et dulil) o<y
10 asng) b)) (o dumidie Clgiue de G ped) CaiS
{(35) (Lsnd B WSS S e gl

Dhill e il adais A aas ) el Gl Gaag,y
50 DLEALS de Led Lealadind (S Al 5 lad) oad)
OS5 Y Leadie A iy ¢ sl daua @ jlidl (G il
Al Al Gl el 28 e 5l Al

481 yha g Caaall 3 ga

ol ol b Al cllEl sie ool S S
WS 28l () W) EhLd Gl el
g el ol Baldl ) e Sliase

Ailide Gaes Cilial Al s e ol sV cy
ibas L o lwe &0 (4 e 53 wle 2 e (D)
Qs B 1 Jsin e Conen (BSGEA) daily Lagls
S oal ) (al oyl it i 08 (56 2007 ple ccila

(Genomic DNA Extraction) (~usal) DNA I (abaiul
Ao N Gaeadl Glical 5 e U8 (e cbanly 5% i

S Gib e alee Gl G5 Ao dpbadl e 5 Aladll

109 Arab J.PlI. Prot. Val. 29, No. 1 (2011)

o Ll o 3,00 e B oSlu o salse B o kil iy
) A Ay sl Alad) 50l sda a8 (S
Al S Cnay G (23) sy Bhlie L (ased) IS Jlay)
coaall 58 e B dadiall il Calsl) (35

giel )3 d— )l 8 Hhill e Sudll Caisl) ¢
Cipaa olmia¥ V) @lshall o cala Gaes )3 Hladiul
U 35 P [P E QU PP PP R IV e FP R W |
O— A Aol )5 Bhlie ) g peall B piey Al 5 zsY)
Aulie Ay g b Lgd i g5 A el dualan g o ALY
v Ll 5 o yall gl

At ol ) el aall sl Gy Ay s
Ll /el Jay) s @llis (2) paeall B8l dad e
Ju) el @lla S5 Ohaill 5agmge 2 (ayedll o B
O =3 Jsd (o sl ae i paall dpn ye Lalasf /YL
O—e i€l 80 Aaaa i dpeal 6 s e Al
Jsd o Wl 38 5 Lesel )5 J8 il A sisal) il el
s Al

Cosll a1k A jall @ jdgall e slael) a3
ookl el G el sai Cagokad LA gkl
Jead o S Jsall Bkl dalpall 8 DAYy Al
Wl Gl Al 300 o ) Bl s e pal
Sl i lasl oY Al e e Jsaall Dk U,
A b sl A Glad) e alST Jiladlly gl aY)
adbiae gy Molecular markers 4 jadl cledd 5l cuaadil
Ul e Aeall sl o ) el Gl Al e aae &
Cilawd ol sda Chaddfind M8y L lgdia gy adbidall LY e Al
YL/l 5 el jadl Cladiae gl e ghall
L) sl g A8 g Jadl Ha adaig dom o) ) Ll g chpa )
aladll sda Cueadiu) M (9 4 3) Jilal il xSl
Al Llilse Jo oSy clall diajadd) )il (8 Laid el
oo Ldhd)l GatSIl Akl B el pad (A1) Laf
gt S Y Gl el paldl sl pmead Julis
(TS ) rtiaall bl Joalill ZlE a2805 LS Al ol sal
Jy = sl RNA U Internal Transcribed Spacers
e Ay PCR 3l el sl Juiid) Jeliil) 4465 ae a5
j (41 27) s ol Gl e il Ay kil gl
G ITS utind) Jaldl) Joaldll 3hlic 8 cldiay) el
Verticillium albo — atrum y Verticillium dahliae J sl ) gk



oald it (33 e pass b e Wgee ciceris
T oamadi sl LK cladiuly dajlS) 8l
.ArHo5T cliall

T30 Aasiuly (PCR I Jelit el gl aasll 4l
Jsladll e cigial | iy Sue 25 due JSI GArHOST cliali
e 0.2 &l JS e JsasSi 55 (1X PCR Buffer) alaiall
Oe 3335 0.5 5 INTPS e ¥) cag sl e S e Jlse
DNA (s o ¢ 55 10 5 Tag polymerase ) el sl a3
kit

(Applied Biosystems GeneAmp PCR system Thermocycler
b S Jelal) 4 cueadiuly .9600/9700/2700)

) il
¢us 995 xie (3l 3 4 :(Initid incubation) sl cpass (1
aie 4l 20 432 :(DNA Denaturation) DNA ilulu Juad (2
3 :(Annealing) oiluld) (saa) Ao 5l Al (3 ¢ 994
4l 23 L :(Extension) AUiuy! (4 ¢ 057 die 4l 25
Cmand (6 60 35 4y 3 2 Jalall sale) (5 ¢ %7 e
+(8) ws 972 xie 3iE2 4 4ix :(Final incubation) Ales

&l Jadl %6 Polyacrylamide — (e AcSla Cuaaaial
W juaat o5 g3 senll Sl Sl Bl Lhad il PCR )
sl .(34) Promega AS,dl EN QA0 cilald g
SIS DNA —3 asa ekl kel b ddee i (Dl
(6) Al iy () 45y yhay

Gpbadl oo Rl aeal) ok (A (ajeal) dgay baad
Sl G ol 330
ce il Laf gasll 5 b gmed 25 aas3
clisldl s (PCR Jelis alasialy @lliy haill cun o) 531 cpudaadl
Y5 Ll A rabiei kil cpad g8 sl ol il
Sl Rl B sasase bl e dmn e < e 10 e
gyl Glipell (e Alias 52
Gl e A ) ol el eda b cuendid
H(4) GSSSO Gun o) 5 el oo
Coml  GCA TGC CAT ATC GCC AGT
SP21  ACA GTGAGCCTGCACAGTTC
Tal5  CGCTAT TTT ATC CAA GACACA CC
oo il 4 jaadic Coml/SP21 53 o s
Gl 255400 zu A MATL-L J¥) a5 Laadl

500 ek iy Aalie A, 480 (b e delu 24 sad
+Je 2 e Eppendorf sV Ll ddins diia

(Cetyl Trimethyl Ammonium CTAB 44,k chadicl
& ¢(19) DNA 55l (aeall gy Il (iU Bromide)
Gl Gaeall padaiu) me oo ) Aaghll CBlaaill sy
il i ) (5 simall 353 e

AiaS g DNA ) 3aga yais

Jlen alatinly Sy aliiadl DNA U sapa o U 5
Electrophoresis (Pharmacia GNA &) 3L <UD )l
e ASla 4 ALl Gl <l Horizontal  200)
e 2als S5 Sae (e e JS 5% 1 S5y s )
Jeanill aliia Jslae o <l jidg Sae 45 aliiud) DNA
Jend & o idall cliall ) 48LaYUs .(Loading Buffer)
[o & 516 1005 50) 585 aslea & —DNA (e dpuld aal s
o clin) @l 95 Jalay (seS 38 Guld &S (LS
AN e e 271 Blad (Dl Jlen oamse O Ailudl
¢ Jaidl (Ethidium Bromide) asady) swegm uedaill &
A (e 458y 30-20 324l Jofpl e 5 S 0.5 3€ 5 TBE )
DNA I Jleday (UV) doandiad) (568 4D caa’ o

1529 OF RS A5 aladiuly bl cladisa A Gl yaad

(SSR) 5 sial) dapessl) 43045 gl e
b 5 sl s (14) Wl & gea gl clisll) (e 230 Hadial
Gl ) aadiud Cua oS 8 dypall clpE) s
TGG ATG GGA GGT TTT TGG =ArHo5T-Reverse) ArHOST
(CAT TGT GGC ATC TGA CAT CAC =ArHo5T-Forward ¢TA
O Cazan 38 S (A rabig hdll (e A 19 e e
DNA (aliiuly il ¢ sl 48k iy da)lSy) Jsia
Laliiue DNA clie Jle cida LS el 45 hll ln (=l
Ol Blad) deasiudl A Y Gaeall Glial
JS3) DNAY (aliiund 45 (5 el ja) 0525 ¢ lisi s ) il
¢lld g DNAL (bl 35l e edlaad Jiy & LS (2
D) e el MR Jglaey A0l KT st g ) Ailaly
Slo Jsanll Lay gl @l aadl e el (s ginall il
Jie s,al @l aladinl & LS L 50 e Gaulies & DNA
ArA06T (CAACAC)7(N)9(CAC)3 5 ArA03T-1 (GAA) 31
LS e 3all o daaly @l sty A rabiel e Jasd
Fusarium oxysporum. f. sp. kil e 48 e it

(2011) 1 2 29 Alaa 43\,3_)!3\ <l i.;léj idaa 110



058 of 3led pe g o0 el 43S paldiudl Basa s
Jalay (5eS (38 by Lebiant amy liall 4 s (3 a3
& Gl el Ja dleln 372 Jis (moully) g 95

.DNA — ok J 5k

g

Ghn Ods ) Aiume dada saal de gl ) Al Gl
D ie s o) 1 JSa) e Dy L 55 e Adla Dy (8 o e
3aa il Llbad s daladl Gaeal s (e daliiud DNA
calis) DNA ) 38 5 of sl chaalaie dliae legaman il
- (36) e G 135 (5 AY BN (e
A (SHESATE SR ) M

2 ke Sk dals i e Gas =
- = e

50ng G1 G2 G3 G4 Gl G2 G3 G4 100ng

H H H H Inf Inf Inf Inf

DNA s I Play am Sy e bypa 1 JS&
dele 3o dladly Aalldl el ol e galdiul
O i) ¢(al 2 536 100 5 50) (S s aals (W-DNA) =M
Giliall ¢da Y1 Cliad Aflae Al Gaes Hoh 2 4 ) ]

ca Ll A5l aal 5 s Sae S Lgie JSI L6 6) 2 536 50
Figure 1. Agarose gel after electrophoresis for one hour of
DNA extracted from healthy and infected seeds. M=
(A —DNA) Molecular weight marker, samples from 1 to 4
are seeds of four healthy chickpea varieties (Ghab 1, Ghab
2, Ghab 3, and Ghab 4); samples from 5 to 8 are seeds of
four chickpea varieties (Ghab 1, Ghab 2, Ghab 3 and Ghab
4) infected with A. rabiei : approximately with same
quantities of DNA (50 ng/pul).
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Figure 3. Use of different primers in a PCR test targeting
A. rabiei and Fusarium oxysporum. f. sp. ciceris genomes.
M :Molecular size marker (PGEM); samples 1 to 10 are
PCR amplification using ArAO3T-1 primer pair on 10
isolates of A. rabiei; samples 11 to 20 are PCR
amplification using ArHOS5T primer pair on 10 isolates of
A. rabiei; samples 21 to 30 represent PCR amplification
using ArAO6T primer pair on 10 isolates of A. rabiei,
Fusarium: isolates from Fusarium oxysporum. f. sp. ciceris
were used as a control.
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Figure 2. Application of ArHOST primer pairsin a PCR test
on A. rabiei isolates and on the DNA of samples extracted
without addition of proteinase, from infected and healthy
seeds of cvs Ghab 1, Ghab 2, Ghab 3 and Ghab 4. M=
Molecular size marker (PGEM); samples 1 to 4 and 33 to
36 are A. rabiei isolates representing fungus genetic
diversity in Syria used as a control; samples 5 to 24 are A.
rabiel isolates collected from Syria; samples 27, 28, 31, 32
are seeds of four chickpea varieties (Ghab 1, Ghab 2, Ghab
3, and Ghab 4) infected with A. rabiei.
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Figure 5. The use of primer pairs SP21, Com1, Tail5 in a
PCR test to detect A. rabiei mating types in different
isolates. M :Molecular size marker 100 bp (PGEM);
samples 1, 6 and 9 are amplification of MAT1-2 specific
PCR products of isolates of A. rabiei (MAT1- 2amplicons
are approximately 700 bp); samples 2, 3, 4, 5, 7, 8 and 10
are amplification of MAT1-1 specific PCR products of A.
rabiel isolates (MAT1-1 amplicons are approximately 400

bp).
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Figure 4. The use of the primer pair ArHo5T to amplify
specific fragment in the genomic DNA of A. rabiei,
extracted from infected (A. rabiel) compared with healthy
seeds of cultivars Ghab 1, Ghab 2, Ghab 3 and Ghab 4
representing different pathotypes collected from Syria. M
:Molecular size marker (PGEM); samples from 1 to 4 are
PCR amplification using ArHOST primer pair on different
isolates of A. rabiei used as control; samples from 5 to 8
and from 13 to 16 are PCR amplification using Ar HO5T
primer pair from seeds of four healthy chickpea varieties;
samples from 9 to 12 and from 17 to 20 are PCR
amplification using ArHOST primer pair from seeds of four
chickpeavarieties infected with A. rabiei
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Figure 7. Agarose gel DNA after amplification of pairs of
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control; samples 2, 3, 4 and 8 are PCR amplifications using
ITS4 and ITS5 on DNA extracted from Seeds of four
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extracted from Ghab 1 and Ghab 2 healthy chickpea seeds;
sample 11 isa PCR product without DNA
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Abstract

Hassan, N., S. Murad, B. Bayaa, S. Asaad and M. Baum. 2011. Molecular Detection of Ascochyta rabiei in Infected
Chickpea Seeds Using ITS Markersand other Molecular Tools. Arab Journal of Plant Protection, 29: 108-117.

Ascochyta blight is considered to be one of the most damaging diseases of chickpea. The disease can cause total yield loss in years of
severe epidemic. The pathogen is dispersed by water splash, infected debris and infected seeds. Therefore, widespread commercial
distribution of plant material or seeds can rapidly facilitate its spread. Development of an effective crop disease management depends on
rapid detection and precise identification of the pathogen. The objective of this study was to use PCR markers based technologies to
indentify A. rabiel from symptomless infected seeds. Seeds of four chickpea varieties (Ghab 1, Ghab 2, Ghab 3, and Ghab 4) infected with A.
rabiei were collected from ICARDA’ s research fields in Tel Hadya, Aleppo, in 2007. Four DNA samples of A. rabiel infected (2) and
healthy chickpea seeds (2) were used as positive controls for A. rabiei and negative controls for chickpea PCR amplification of Internal
Transcribed Spacers, ITS 4 & ITS 5 primers showed two clear bands of different sizes in each of the infected seeds. The first band was the
chickpea ITS fragment of ~ 750bp and the second the A. rabiel specific ITS fragment of 565bp. Other molecular techniques (SSR and
Mating types) confirmed the results obtained by ITS markers. These tests could be used by regulatory and quarantine authorities to ensure
safe and clean seed introduction to al countries.
Keywords: Chickpea, Ascochytarabiei, ITS markers
Corresponding author:  Bassam Bayaa, Plant Protection Department, Faculty of Agriculture, Aleppo University, Aleppo, Syria,
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