Iranian Journal of Pulses Research
Vol. 11, No. 1, 2020, p. 26-37 (Research Article)
DOI: 10.22067/ijpr.v11i1.73594

ol Glgs siag
AR S5l Ao 15 Lol 11 (0590) Jluw
sabgy o g5 FF-YY dxio

PRI o113 slont b da 3o iy 5 5SS 135 tMoi 9 1403
(Cicer arietinum L.) sg5 4o

Y o2 IS a o xY o X a ) - B .

PpgS ola,ys o7 (oY gi SIS anbl g Kb (6595 w0
mnoori20409@gmail.Com ¢ylg s Jle ijgnl @oszmo 5 39linS (65955 gus Iib ol wwolivds ;15" 4 gol 2l —
Olered Jlebigel gosizme cole Cind s 9 (55)9la (559990 g sl obiws! -¥
shokouhifar@Uum.ac.ir «uguice cwgd 8 olKiils AL pole suSip g}y cole Ciud i 5 55)9liS (659955 g 4Ly bl — ¥

AWAV/-YIVA 28l yo )b
AWAVI-SIVY b pds b

ol

a Glg e o) 0, Shas cotiSsgame Jalge alox 5l g Conl 10,55 5 Slong ool 5l 0950 «Blgum s 4
osbom Jolse b GlalS” alilie slo) S, 51 (o aliosbon b Lo o slaceiy 5l ool 1,5 o Lol 595 (5955
s, Baa U iagi ol ol PR-10 0aiiSaS o5 dacnatiy p 45 ol 0aiiSaS slacyy 51 (Ko 0,000 laias

Ay G Sgltie Cnglie b 0950 Cudeiy ik c0s35 GDNA jslaie oy .ol plos] 5955 oL peis ;0 PR-10y5

ol 53, 35 5 MCC20 3 MCC150 |asxie o8, 50 MDD528 3 MCC142 pslie o8, 50 Jolds (5, Lon:

b PCR 251y MN 3 PSH-91 sla ,551eT 51 ool b .0y 5 z1,5sl CTAB 3g, 4 MCC506 3 MCC507
)l céLﬂm‘ l_a r:j& 4_l>fa 9 PSHg].)f)LCT l_: 9 05_7:.1 ‘5405_:) LgDNA )‘ o.)ul:\_wl L\ Js‘ ¢1>).4 W) fL?u‘ 4.l>]4 5\)
Jlo)) Sb I ez 5 285 050 oS alwgas boail (s e 3 pll MINSSET 5 5l al> 1o oY an
#PR-105 08> Slo pso a0 10 53LIVAY WLST joa> g Jol dl o 0 (o5L cax VYO WLST ja> 0
L 0955 al3, 10 PR-10u59 1 00iiS0S o5 slaJlgs jo gliss pae 51 (Sl 9031 ol ol bl (oo 9956 pgij
A G pl3,1 i Sly jo oglay a5 28,5 ases (lei 0 0] Cewods s 4 ax g b og Ogliie gwglie Fabhaw

PR-10 . 5556, « 2y sylow b Lo po slo (559, « (Clcer arietinum L.) wogs : gauds glaojlg

5 6535 o Gl Ll LS el o Ly 3T ot
Ascochyta rabiei L.g 45 05 & oo Cgummo ailoygls
Shokoohifar et al., 2003 & Taran et ) s o slox]
St I 5 Ol o)l (mal E508 5 59 @, 2013
wsb e 5 S loa s Of lulyd el 5l (S s ol
o8 il cge el g oole ol ] (o lews (pl dnwgs
(Udupa et al., 2003) 555 s Jyame 5,5kas duoj0) + +
5 e ot wopdled )3 lew ST Olnl e
Ll woltile S (bS5 5 ol 0ad (3135 985 35 50
Ghiai et ) el arisls 5o ol Olhlus o, g oylw )
sleaguly 5535 (Nourollahi et al., 2009 al., 2012;

b, Bgslw 2l ylom =l b ablie sl Jb et 5 Sl
ol ol g 6,5 lo @lge ool Jalis ¢ Jlad pue oo
A e zBoss gl sbml a5 el (Gloa slaS S
Cnglin slogys canl Sow 0lS jo Jd clds slopinnw
e Lo iS5z )B L il oo (g)lom (nl 2K )54 )
ST hecen; Sl S 4 4z b bl gl 1S

v$

dodilo
3o Ol 59 9958 St ) a1 51l
4y )0 0y b g pew A o (LS g livgais
5 00,0V Y 8B 515 4 (FAO, 2014 ) 5l )13 gian
oS (ml 5 039 9950 & bgn e ez 40 adady Slg>
Yadav et ) ojls 1,8 ag s as; 10 Loy 5 (55,80450 5l L
HLSe 1500V A sg0> ,5iS 0956 LS 5 mhaw L@l, 2015
5 =<lyy DYgame S5 5l oo 0F/FF Jolae a5 o 4]
il o Slhgs cils e |5 51 as 0f FIY s50
0ads 3,91 o QS')\}_.M’F"\ dgd> joiS ;0 3950 Al e
5 =<l DY gmams o dgr e 3l as )00 VP Jolas a5 o]
Ahmadi et ) ol o Shgs odgs e JS 5 o ,oFYIY
0, Shos oo S game Jalse o, S0te 5l 0. @l 2016
1S 958 ol wibios (2,8 slas Lo w93
ol o8 adam 5l ez el s 10 0950 e sl s Lo

f.zaker.t@um.ac.ir :Jghumo odiums ¢5*


http://dx.doi.org/10.22067/ijpr.v8i2.48451
mailto:mnoori20409@gmail.com
mailto:shokouhifar@um.ac.ir

YE_TY o IFAR gl oud 15,leds 11 (0,98) Jlw 31 31 ©ligud BB 3 /.. 2l Jsi 5 2S5 10yl g 55,505 (5595

Beet necrotic yellow 5,5 4 cigae L ,0 PR-10
Benthamiana o> ,o BNYVV)vein virus
59— (WU et al,, 2014) 55 & _» slse! Nicotiana
g oS g mebiti |y Cengi bz b (5,55l 5 0, PR-10
ol ol oald 2 jer lals asly o 0 xS b
3y Shos g (b ol Sole ()] atpalagsl g jo caliss
] a9, 5 90 Jul i PR-10 oolgil s  JLoi>!
(PR) Jsl— J—=1s ol o L Loy (2235,
IPR &5, 5 (NCS) (S)-norcoclaurine  synthases
Ls FoF 5l JS—aio ORF (o550, o5) 4l Jol &
Gy e NOVVEY wity L a8 il oo aSsalS SFAR
Sl S e oS 1, 05 sskSVO-VA 5 SUga 35 L
L ossilS 5#A5-FYY L (s 5 Yk ORF ol NCSos,5
Liuetal., ) a_sb s odls 4 LY sga> JoUse (39
Ly 5 i3 le gl sleeS PR-10 51 5, (2006
PR-10 bl goas oo li3 | Lapjsilh & ey b
Cal oads olalis J5 alasl o olS JolSs 5 0s, Jobo 5o
slas Slee lls PR-10.254, (Liu et al., 2006)
4S5 (19,5 d Eollad 5l candias waled albl o (Al
=950 slmoll_islejl jo wy i o LaIPR-10 Lougs
Lol 5o 5 baslEd Jlasl Ul .l st axslis
5 el adlad glls e .l s sanl i
00yt sl )0 g wilioe (LS gl el
olw clal (Liu et al., 2006) oS o Lids sla]
ssban T bew Jelse ados any &y 5o 5 PR-105
w3)5 )18 sy 0,50 BLS GloaisS l golaal o 0008
S ot Jsle S ploie a oy 4 Sl oo
Liu et al., ) was oo 1,3 50 cos |, PR-10 Ly o o
lpodlgils aan ;5 xps ysbas PR-10 5,555, (2006
p9d Ll g ojlacsl L, by ] aes 4o g oud il alS
sloolawl L Lagl —an Ll el S e g g
Ll oo (aseie NMR L sSg 2SSl g 0] anisl
3 Sledbl PR-10 sl 5,50 50 oy wledbl 54 >4
S=o5 [Co PR-10 1559 5 .ol 0900 )] 0 Shas 9,90
) i g gyl dw g ail e atpelapulV P sg0e
o i S 5 il ol ol eul oud LSzs Bigslsels
Al ol Jloial an oS aes o JSii |y 50,501 S5
o5 o=l (Fernandes, 2013) o_ib ol 6o, Slae lbols )
i VEYOA L g i) Lawgs oads alad 9351 95 5l Ygosre
el ool LSis 5L caxFA-F20 L ORFa_>L 4 5L

&Sy O Jlme s Canoli o i 05 (nl 50 itie ailaie

Yy

g Caglin aiile ;Koo slpan S Jlisay oliize da
Sloml gl 00 e g 0usy Jslge sl osliiul 5 Lagyisly
shesliial g )ben J5 Basle (o Freten i Zuoglia
Ghazanfar et al., 2011 & Leo et al., ) el pglis o)
ddoan ol =l pln 5o 055 (S5 coslie (2016
ol (Somzm Ol (5 Al 50 g9 5l 2YL waw
polae s5eb L 0555k Comez ogpitie s LQTL JsUse
3 pd il el il SO smae glacobsl
9 Smaglite )5 Jo slaiyy 5 lamrolS (o LS
Sl Al Saglie am (i (2K Slo pns
Ol jelaiean (sl )lS g clin (S5 Lo Sal
Hashemi et al., ) oas ), 8 Lii=e 59, Lium Coglio
a5 ol jlen b o o slagiiy p oanSoS (slag; (2013
Wb o ez il sla il o JalS glacdl o
L wlod 57 (onm (liime &5 st W] (i aloz 3l
o 1) Lel ceglio calizes alS 50 b)) ol ol G2al38
51 S (Hashemi et al., 2013) wcsy o5 b 5 Lo
S el Loy 5l o5 owigaldl] cls (sl zaST
= 03xsb PR (ol lo b o 1o sloiy  lgie s
3l e 09,5 (PR) (aleslons b b o slo i o gl
dosliasy pgosl sl LaLlSolS adox 5l Lot
g (et 9 5L n sloaiiS Lo dajla Sy
(Thionins) La yses (OSMOLINS) (15 gonsl diile S5
Lipid ) o,> Jis! slacnssyn 5 (DefEnsing) oy iss
.Jain et al., 2012) ..._sL . (Transfer Proteins
Liuetal, ) ccul oo s olwls x259 sPR sia o5
.(Moosa et al., 2017 2006;
el oot plulis alise olbls s PR-10: 50 5
2 al3S 3l Saler 5 as) 59, » (K0 B0s3 oL 5o Sl
Srivastava) s co CyinS g (30,58 b Jlad Cge
,o (Capsicum baccatum) J-als o5 ,s et al., 2006
&,lew 050 45 Colletotrichum acutatum z,Ls .l ,
OIS o Cnglie olo! wwl (Aanthracnose) Jslssl—.
‘;oﬁ_ﬂ 5l e @ oL ;0 PR-10 (Sohet et al., 2012)
McGee et al., ) s - -Lall Magnaporthe grisea L
YL el Ly a5 oS5 5 (9595 olal5(2001
5 i D158 (6,50 an Jozs 21581 ANSIPR-10 5
odlo loss (Hjailez o3Il g Jdg IS (slgiome o Sas s
2 e=mniplol uglls cis” js.(Jainet et al., 2012) ..l
IS 3l Ko S (S e Tl
oo ebas dain et al., 2012) el oo la> PR-10



YE_TY o IFAR gl oud 15,leds 11 (0,98) Jlw 31 31 ©ligud BB 3 /.. 2l Jsi 5 2S5 10yl g 55,505 (5595

olp 500555 (MCC150 4 MCC20) oo clgiy g0
0aS gy STb i e ydy .l eolaiul (59550 65l
31 )i o) 4l dptie (g9 ,8 oKl (aLS psle
Sdmo do 3o )0V i S IS g jleola Wl L css
baies] b giiind | g ool xaw Jgheds 4a80)0
Sl =S sl ol slaginsen 4 Giaile cax
3 033a5lg> jady e w50 ool JLal sl Jlade
ol S A L e il e ki L plela S
G 0 ViV:) S Ly SegeS ()9 S oS
15 Laglals (g Lol wias S ol 4S5 e LoV
A G 9 S8 )5 plonl atie 5 jlgs O jgon ol atis g
S50 )bl 59,0 F e 0 Sty (il ais jo Jbaw
YeXe¥e NPK Lol 055 0,510 ojlail 4 55l Jsloe

IRV ES{ I ICIN IR

DNA )yl g (g S Aigod
5 agd olals 51 S slaiges il jlax ole S
5/ (Probski et al., 1997) CTAB js5, 4 DNAZI 5!
695 = o9l Zwl DNA I g S oz jlaiie 0553
5y 50 555898 5l ey 8 (1081 wo 0 S 5,6 5
UVar sl S8 4 DNA cuas aa8oF0 Sow 4 oA
S 5,87 5 sy g2 o5 sle il clalé ulul,, DNA glauil,

W lnL?u‘ RPN

PRI10 o5 Jol5' JIgi ST 3 b0y Iy 5557 (>0
a 2555 o935 IS bl polasl gl S5l
EST Jls5 S5 Ly g PGTT01000000 L5 o lo—ss
oS o Primer premier ,l38ls 5 5l solacwl L JZ585563.1

(\ Jga>) & >,k Premier bio soft

PRIO 15 otbs) caer U 53T e 5 PRIO 15 1

5 6oisilS sl ;o PRI0 5 Sisloss sl o) S
3955 oS 13 055 el s e ol | LS 5ET Jlasl Joms
L slaash gy e )LD 008 1,8 Vo leds pg5909,5 (59,
MN _55LeT L \YARDp 3 PSHO1 5LeT L 1 Yasbp o5l
Dgd odalive

YA

el lals 5l eolass jo st ol (Jlgi el 0als
Shokoohifar et .(Fernandes et al., 2013) cwl sa_i
Ol el slagbiwl 5l laxaf axlas L @l, 2003)
g dled (s (S8l g1 5o (Staglie mhaw (b wiidlys
Tobw ol eSS Sz 03 (2lslen )08 bl
5 65 aalllas ;5 ass S LIS (sl 0,8 S
sl Sl jleslaiul L gl ol gloaslor (oS5535
@bolid (955 05, SYY 5 03,5 (o, 2 RAPD JoSUse
oS e 3l 63 asllhae ;5 G zmen 0
5 o8 iule;l Ll i 40 a5 (Shokoohifar et al., 2006)
25 OLeogdV g (oogr 00TV 2515 (285 )90 ac) e
Sls Glas ol gl (28,5 13 (o2 3590 9958 (21>
{MCC311 MCC133 MCC496 L o s5g54_S
5 LS 5 ;/MCC142 , MCC528 MCC299
s 5 ed s 5l MCC523 3 MCC54 Lo 55
Bl plis (@YU Seglie (59530 )lew 5 oeSBly b
LS oSt Ols—e am plases Seglie 59
&l Sl o alamdl bans 5 Canjlaga b 05,5500
(Li et al., 2015) el s,lows o L abilio g o poa
YL oy Shos d (plitwd Sz polie pl)] 5l oolisal cnl plo
J—Joas Ll (Hassan et al., 2012) s s —wlol conl
aJg A, rabiei z,L8 oo slacolbgl sglos 5 ab
Sharma & ) el azlse (55 (Ml b pslie locaisss
sdig Jlad pi oL Jlss g 5;lulo> (Ghosh 2016
gy O olwe sLall el a5 Ascochyta 5 ,len lawgs
by wsdose 3555 0 PR-10) ol )len L b s
el sas oLl Kaseb et al, (2017)

99955 50 (5353 4o Sglie Cenl 4 aagi b
PR) 2lislon b b e soietion b bad e 0 lolis
5 el elesy o ol o it plals s
5358 4 s g pslie o613 PRI0S (s5luloxr
el 0ol ploxil g5

L gy 9 olge
SBALS g 5 3lwodkel g s
5 (MCC528 3 MCC142) pylie cisis 55 (MCC507


https://www.ncbi.nlm.nih.gov/sites/entrez?db=Nucleotide&cmd=Search&term=PGTT01000000

YP-YY dxiuo AV gl doud 15 louls 11 (0598) JLuw /g‘ﬁ“ 0‘.?,\’ 6‘“&;‘“32 /Gab‘s”y 9. 2boy (o)) Ko g 97 ) (554

PR10 (5 Juls' JIg5 5355 5 oty (512 oolicnl 3590 sl 51T -1 Jou
Table 1. Employed primers to detection and amplification of whole sequence of PR10 gene
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Primer type Primer sequence Nucleotide number ~ (°C)
PSH91.F 5' ATTCATCACCATGGGTGTTTTCAG 3' 24 62.7
PSH91.R 5" ACACACGTGGTGTAATAAAAGCACTTA 3 27 61.9
MN.F 5 ATGGGTGTTTTCAGTT 3' 16 40.5
MN.R 5' ATAACCCTCAAGTGCC 3' 16 43.8
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Fig. 1. Schematic view of PR-10 gene and connecting region of PSH-91 and MN primers to gene
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Fig 2. A: Extracted DNA from chickpea cultivars of MCC142, MCC528, MCC150, MCC20, MCC506 and MCC507
on electrophoresis gel; B: Equal concentration of DNA from these cultivars on electrophoresis gel
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Fig. 3. Production of 1350 bp DNA fragment by PCR amplification using PSH-91 primer in all cultivars
indicated to existence of PR-10 gene in their genome.
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Fig. 4. Production of 1289 bp DNA fragment by PCR amplification using MN primer in all cultivars
indicated to existence of PR-10 gene in their genome.
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Fig. 5. Forward and reverse sequencing of PR-10 gene derived from MCC142 variety
(resistant to Ascochyta blight)
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Fig. 6. Forward and reverse sequencing of PR-10 gene derived from MCC528 variety
(resistant to Ascochyta blight)

g Selection: 1014 -> 1016 = 3 1.228kb

1000 1010 1020 1030 1040 1080 1060 1070
1 I 1 1 1 1 1 L 1 1 1 1 1 1 1 1

%’T:ansld:e’ccnsensus TTTAATGIGTICTITTITTTA ATAAAATCATATTICAAGTA-ACaCACATATGAAACATATAGATACCTITCGACGARAG

% 'w150_mn95.abl(17>1213) &
‘ J\A A A \J\\“‘x/\

0

—
S

AUV

H 'w150_mn95R. abl (33>1249)— i N\

AYYAN VvV v \‘ \

S v\ \,‘
‘

TTTAATGIGICTITITTITITITA

(5938 & Josxin) MCC1504% 419 31 PR-10 5 cuiS y0 g <y adybogs b Jev -V S
Fig. 7. Forward and reverse sequencing of PR-10 gene derived from MCC150 variety
(tolerant to Ascochyta blight)

gl Selection: 109 -> 109 = 1 1.256kp
70 80 30 100 110 120 130

o0 4y L 1 1 f ! i L 1 L 1

| s ~= D Consensus

om: U\.( \
TEbl (16>1271) <

CTCTTCAGAAGGAGTAARAATCTICCTITIGGTIGTIGATACTITICRCACTCAACTT T"C;\AT GATCCTCCATTITGGGCCIGCAR
\

T \a f‘l‘\m

ﬂvz:_ues_a.mmme)—
<

(F33@x 4 Jooxt) MCC20 iy lg 5IPR-100)5 ol p1 g < adybgs b g —A S
Fig. 8. Forward and reverse sequencing of PR-10 gene derived from MCC20 variety
(tolerant to ascochyta blight)

Yy



YP-YY dxiuo AV gl doud 15 louls 11 (0598) JLuw /g‘ﬁ“ 0‘.?,\’ 6‘“&;‘“32 /Gab‘s”y 9. 2boy (o)) Ko g 97 ) (554

Selection: 203 -> 206 = 4
180

190
I | l

200

1.123kb

20 20 230

0 240
R T i I | o L Ldi i

D Translate P Consensus 16

{-TCATTCATTAATTIGTTIICACAATCACH

"
|
A

A:grs;:.\AAH.:CIHSGIIAII;:AGCIA:IAAIS:IAG

'w507_mn35R.abl (81>763) —

w507_mnd5F, abl (36>1012) &

& e o=

GCICCTAAIGITA

A ,..Au
TACA

(59365 & o) MCCEO7 4, fg 51 PR-1005 oS 2 5 <8 4d g b g -4 S
Fig. 9. Forward and reverse sequencing of PR-10 gene derived from MCC507 variety
(susceptible to Ascochyta blight)

2 @bl cpl ez &8ly jo0ls plis ) i y8y (Jlsi g 055
CdeS s Grmeany (ol 039y Guilg S adlane sl
Uit Olsmedan g Canl aidly, palS e pl o oL Jles
05 o=l s aS il ol Azl o b ced a8 S iy
o8y 55 g ol 5 pglie el (s oads s dlilaio )

PR-1005 sl 8195 ¥ (1091 camdas
Bl ot S RS b baiges I oy 5l
o8y Jlgs L SegMan;f5éls 5 jo Jlgs ol el casoay
odnlive laciglas a5 ol astin duolie (pl 4o 0 awolie

1 5 cenl oog b Jlgs sllas 5 b LB ygesl ,0 oais

bl os OlSy P95 o Bl Il al Dol 3529 pae o 2
D Translate P Consensus ITGGTGTTAGAAGACAAATRACCATTATGRTGTITIGTITGATGTAC

OIS VRLEIZNISKIE bl ¢ 0 g t gt tagaagacaaataaccattatgatgtttgtgatgtac
}142_m95R.ab1(34>1245)<‘_TIGSTSITAGAAGACAAAIAACCATTAISAIGTTISIGATGTAC
'142_}(\.’195.51}1(37)1257) —2|TTG6G6TGTTAGAAGACAAATAACCATTIATGATGTITTGTIGATGTAC
}150_mn95R.ab1(33>1249)(_1'ISGIGIIAGAASACAAAIAACCAIIATGAIGIIIGIGAISIAC
}lS@_Km95.6b1(17>1213) H| TTEG6TETITAGAAGRACARAATAACCAT I AT GATGTITTETGERAIGTAT
}528_!m95R.ab1(22>1242)(_TTGGTGTTAGAAGACAAATAACCATTAIGATGTTTGTGATGTAC
}528_mn95.ab1(13>1245) —|TTG6G6TGTTAGAAGACRAAATAACCATTATGATGTITTGTIGRATGTAC
}20_m95_R.abl(l7>428) “|TTGG6TGTTAGAAGACARAAATAACCATTATGATGITTGTGRATGTAC
20 _mn95.abl (16>1271) —|TTG6G6GTGTTAGAAGACAAATAACCATTATGATGITTGTGATGTAC
}507_mn95R.abl(81>763) “|TT6G6TGTTAGARGACAAATAACCATTATGATGTITTGTIGATGTAC
’507_m95f.ab1(36>1012)_)ITGGIGTTAGAASACAAAIAACCATTAIGATGITIGIGATSTRC
}5061&095.&1(21)1275) FITTERTEGTTAGARGACAAATRAACCATITTATEAT GITT AT EGAT G ITXTC

0959 P 00 LIS i) Jlgi b 095 calizko o8, PR-105 Jlg5 du o -V JSCi
bloo (iydy Jlg b

Fig. 10. Comparison of PR-10 gene sequence of different chickpea varieties with reference sequence indicated to lack

of difference between sequences and reference sequence also.

B PSH-gl)_QJ)) L_; PCRJM 6))9'99)“i” 65§” CJL.:
b a5 5,5 Hlo g e sdnliimsds mls 4y az g5 b

ol 5 Jooxa ipglia o8l (55 Js 590 peuly L PCR
5o alio a5l o3l snmsylis (pl aS ail \Yo-bp
plByl 5o 5 ol 992 Ay dx gl bl 009y aliee pB )1 oy
Sl 5l (U Wl o 9955 (S50 olew Rl 5o Al
Loty PR-10 Lty g il PR-1005 (Lo o

Y

48 ah ez )5 Lo 9 o bine pgi b g b

O3l o LeyS ke Blie 5o glos (gl Loy 5l g0l o
Sl an glows asladl plais] (b Cwglio o 5
05 0l (YL b))l pglie pl8 )l adsi o Cenglio slagy;
Jelie ,s cnglin Jale ylgicary PR-1055g 3 o0uiSaS
Oeiiem Ol sy @ kS (s (pl lawgd Cuaglie ol
Sl s adlas 5,50 5955 18, il yo |, PR-10 s8>



YE_TY o IFAR gl oud 15,leds 11 (0,98) Jlw 31 31 ©ligud BB 3 /.. 2l Jsi 5 2S5 10yl g 55,505 (5595

polde pL3,1 50 PR-100)5 (Lo @ D (S (65l0n
OLdd (g)losime Rl (g 5lem 4 lus a1 L anslie jo
.(Babaiezadeh & Sayyari, 2012) <.l ools

il o PR-2 5456 0 sads olulils o5, PR LS
s Ascochyta rabiei L ossu e ali 5l sy 39,) F
Hanselle & Barz, ) coul sos soalice LS5 Y ) o35
3936 oL5 ;o LS elS Yg) Lo ¥ g LS ¥ ien (2001
Saikiaetal.,) cul oo @iS 956, o ble Jole ade
—ilisee LS 5 PR-10 554 5 a5 oy o Hlaias (2005
B plp yo Jalb olS jo Jlo lgiedy S oo Ceoglie ol
e 5o @y «Sohetal, 2012) Jsbolew (5 low Wgo
Ly 0 (McGee et al., 2001) Magnaporthe grisea
ade 5 psS 0w ;0 g Wu et al., 2014) BNYVV i, o
Lol ool olo (Katile et al., 2010) p5s 1558 7,18

b jlelS gy dnds (g Lbe a5 0l oo Joko Sl el
)l ;S_ucu_ﬁb )99 099 L.SM‘ PR'].OLSLQU.J..'5)J rnl.o.l .;.\J)lo
o e i ggdge (0,05 392y (it JuKw Loy
a>g L (Vidhyasekaran, 2002) wgi o Ll a5 los
E55 399 pae e 4 5,5 Lo g e sdwlamoas s 4
Ol pl ;o a5 8410 092 Jliz! cpl (gauigilS e Jlgi jo
LB G D9l s)lon Jsle 3929 Ll 3 po (ot
oS Slassg 4y axgi b Jlosz! pl a5 06 ool las calizee
z,— ,» PR-10.; (Babaiezadeh & Sayyari, 2012)
STy Lo 25 4 9 99500 Gl S 2 0 (ganb j5boa
Heidarinejad et al., ) 555 o 5l dul Sgowl>

10.

11.

Jole an s g polie 08, (o 2 5o eiren (2014

&L
Ahmadi, K., Gholizadeh, H., Ebadzadeh., H.R., Hosseinpour, R., Hatami, F., Fazli, B.,kazemian, A. and
Rafiee, M. 2016. Agricultural Statistics. First Volume. Ministry of Jihad-e-Agriculture, Deputy Director
of Planning and Economics, ICT Center. Iran.(In Persian).
Babaeizadeh, V., and Sayyai, M. 2013. Intervention of Lipoxigenase gene and multiple pathogenesis-
related (PR) genes in the resistance of tarom and anonymous cultivars of rice to Rhizoctonia solani
Disease. 12" Iranian Congress of Genetics. May 21-23, 2012. Tehran. (In Persian).
FAO, 2014. FAOSTAT Database Results from FAO Website. Rome: Food and Agriculture Organization
of the United Nations.
Fernandes, H., Michalska, K., Sikorski, M., and Jaskolski, M. 2013. Structural and functional aspects of
PR-10 proteins. FEBS Journal 280(5): 1169-1199.

Ghiai, S., Razavi, M., and Shahriary, D. 2012. Study on pathogenic and molecular variability in some
isolates of Ascochyta rabiei causal agent of Ascochyta blight of chickpea in Iran. Journal of Applied
Entomology and Phytopathology 79: 199-218.

Hanselle, T., and Barz, W. 2001. Purification and characterisation of the extracellular PR-2b B-1, 3-
glucanase accumulating in different Ascochyta rabiei-infected chickpea (Cicer arietinum L.) cultivars.
Plant Science 161(4): 773-781.

Heidarinezhad, M., Babayei Zadeh, A., and Rahimian, H.A. 2015. The role of genes related to
pathogenicity PR10 and PR2 in rice in resistance to Acidovorax avenae subsp. Avenae. First National
Congress of Biology and Natural Sciences of Iran. https://www.civilica.com/Paper-BSCONF01-
BSCONFO01_101.html (in Persian).

Jain, S., Kumar,D., Jain, M., Chaudhary, P., Deswal, R., and Sarin, N.B. 2012. Ectopic overexpression
of a salt stress-induced pathogenesis-related class 10 protein (PR10) gene from peanut (Arachis
hypogaea L.) affords broad spectrum abiotic stress tolerance in transgenic tobacco. Plant Cell, Tissue
and Organ Culture (PCTOC) 109(1): 19-31.

Ghannadha, K., and Zahrawi, M. 2006. Areas of construction, operation and engineering of resistance
genes in plants. The 9" Iranian Congress of Agronomy and Plant Breeding. Tehran University. Pardis
Abooreihan. (in Persian). https://www.civilica.com/Paper-NABATATO09-NABATAT09_007.html
Ghazanfar, M.U., Wakil, W., and Sahi, Sh.T. 2011. Induction of resistance in chickpea (Cicer arietinum
L.) against Ascochyta rabiei by applying chemicals and plant extracts. Chilean Journal of Agricultural
Research 71(1): 52-62.

Hassan, S.I., Hameed, A., Tarig, M., and Arshad, M. 2012. Pearl: A high yielding and full season white
maiz variety. Journal of Agricultural Research 50(3): 329-334.

Y


https://www.civilica.com/Paper-BSCONF01-BSCONF01_101.html
https://www.civilica.com/Paper-BSCONF01-BSCONF01_101.html
https://www.civilica.com/Paper-NABATAT09-NABATAT09_007.html

12. Hashemi, S., Babaeizad, V., Tajik, M.A., and Rahimian, H. 2013. Studying of several Pathogenesis-

13.
14.

15.
16.

17.

18.

20.

21.
22.
23.

24.
25.

26.
217.

28.
29.

30.

YP-YVY dxio AR Jgl doud 16 5lous 11 (0,90) Jlw /g‘ﬁ‘ OBP ‘Sbu:"s}! /‘;’bslly 9. 2boy (o)) Ko g 97 ) (554

related genes role in rice resistance Bipolaris oryzae. Iranian Journal of Plant Patholoay 49(2): 57.
Kaseb, A. 2017. Tracking and sequence analysis of the PR10 gene promoter from chickpea plant (MSc.
Thesis). Retrieved from IRANDOC Database. (Accession No. 2443873).

Katile, S.O., Perumal, R., Rooney, W.L., Prom, L.K., and Magill, C.W. 2010. Expression of
pathogenesis-related protein PR-10 in sorghum floral tissues in response to inoculation with Fusarium
thapsinum and Curvularia lunata. Molecular Plant Pathology 11(1): 93-103.

Leo, A.E., Linde, C.C., and Ford, R. 2016. Defence gene expression profiling to Ascochyta rabiei
aggressiveness in chickpea. Theoretical and Applied Genetics 129: 1333-1345.

Li, H., Rodda, M., Gnanasambandam, A., Aftab, M., Redden, R., Hobson, K., Rosewarne, G., Materne,
M., Kaur, S., and Slater, A.T. 2015. Breeding for biotic stress resistance in chickpea: progress and
prospects. Euphytica 204: 257-288.

Liu, J.J., and Ekramoddoullah, A.K. 2006. The family 10 of plant pathogenesis-related proteins: their
structure, regulation, and function in response to biotic and abiotic stresses. Physiological and Molecular
Plant Pathology 68(1): 3-13.

McGee, J.D., Hamer, J.E., and Hodges, T.K. 2001. Characterization of a PR-10 pathogenesis-related
gene family induced in rice during infection with Magnaporthe grisea. Molecular Plant-Microbe
Interactions 14(7): 877-886.

19. Moosa, A., Farzand, A, Sahi, S.T., and Aleem Khan, A. 2017. Transgenic expression of antifungal
pathogenesisrelated proteins against phytopathogenic fungi-15 years of success. Israel Journal of Plant
Sciences, ISSN: 0792-9978 (Print) 2223-8980 (Online) Journal homepage:
http://www.tandfonline.com/loi/tips20. DOI: 10.1080/07929978.2017.1288407.

Nourollahi, K., Javannikhah, M., Naghavi, M.R., and Okhvt, S.M. 2009. Pathogenic diversity in
Didymella rabiei from the western Iranian llam and Kermanshah provinces. Journal of Plant Protection
23: 56-65.

Saikia, R., Singh, B.P., Kumar, R., and Arora, D.K. 2005. Detection of pathogenesis-related proteins-
chitinase and B -1,3-glucanase in induced chickpea. Current Science 89: 659-663.

Sharma, M., and Ghosh, R. 2016. An update on genetic resistance of chickpea to ascochyta blight.
Agronomy 6: 18. doi:10.3390/agronomy6010018.

Shokoohifar, F., Bagheri, A., and Falahati Rastgar, M. 2003. Identification of genetic diversity in the
Ascochyta blight pathogen of chickpea [Ascochyta rabiei (Pass.) Lab.] Using RAPD markers. JWSS-
Isfahan University of Technology 7(2): 193-204.

Shokoohifar, F., Bagheri, A.R., and Falahati Rastgar, M. 2006. Identification of resistant chickpea lines
against pathotypes causing Ascochyta blight disease in Iran. Iranian Journal of Biology 19(1): 29-42.
Soh, H.C,, Park, A.R., Park, S., Back, K., Yoon, J.B., Park, H.G., and Kim, Y.S. 2012. Comparative
analysis of pathogenesis-related protein 10 (PR10) genes between fungal resistant and susceptible
peppers. European Journal of Plant Pathology 132(1): 37-48.

Taran, B., Warkentin, T., and Vandenberg, A. 2013. Fast track genetic improvement of Ascochyta blight
resistance and double podding in chickpea by marker-assisted backcrossing. Theoretical and Applied
Genetics 126(6): 1639-1647.

Udupa, S., and Baum, M. 2003. Genetic dissection of pathotype-specific resistance to Ascochyta blight
disease in chickpea (Cicer arietinum L.) using microsatellite markers. Theoretical and Applied Genetics
106(7): 1196-1202.

Vidhyasekaran, P. 2002. Bacterial Disease Resistance in Plants: Molecular Biology and
Biotechnological Applications. Routledge. 322pp

Wu, W.Q., Fan, H.Y., Jiang, N., Wang, Y., Zhang, Z.Y., Zhang, Y.L., Wang, X.B., Li, D.W., Yu, J.L.,
and Han, Ch.G. 2014. Infection of Beet necrotic yellow vein virus with RNA4-encoded P31 specifically
up-regulates pathogenesis-related protein 10 in Nicotiana benthamiana. Virology Journal 11(1): 118.
Yadav, P., Tripathi, D.K., Kafeel Khan, K., and Yadav, A.K. 2015. Determination of genetic variation
and heritability estimates for morphological and yield traits in chickpea (Cicer arietinum) under late
sown conditions. The Indian Journal of Agricultural Sciences 85(7): 116-129.

Yo


http://www.tandfonline.com/loi/tips20

Iranian Journal of Pulses Research
Vol. 11, No. 1, 2020, p. 26-37 (Research Article)

Tracing and sequencing of pathogenesis-related (PR) protein 10 gene
in chickpea (Cicer arietinum L.)

Noori Shekartoo', M., Zaker Tavallaie?", F. & Shokoohifar?, F.

1. MSc. in Plant Biotechnology, Higher Education Complex of Shirvan, Shirvan, Iran; mnoori20409@gmail.com
2. Assistant Professor, Plant Biotechnologist, Department of Plant Production, Higher Education Complex of Shirvan,
Shirvan, Iran
3. Assistant Professor, Plant Biotechnology, Legumes Department, Research Center for Plant Sciences, Ferdowsi
University of Mashhad; shokouhifar@um.ac.ir

Received: 19 June 2018
Accepted: 18 July2018

DOI: 10.22067/ijpr.v11i1.7359%4

Introduction

Chickpea (Cicer arietinum L.) is an especial important crop among Pulse crops. One of the most
important factors limiting the yield of chickpea is fungal diseases. Ascochyta blight is the most problematic
disease of chickpea. The fungus Ascochyta rabiei (also called Didymella rabiei) causes ascochyta blight of
chickpea. Pathogenesis related (PR) proteins are one of the ways to control plant pathogens. These proteins
are encoded by the host plant, but their express done only in the presence of disease agent or the related
conditions (Ghannadha et al., 2006). PR-proteins are a variety group of proteins including: glucanase,
chitinases, endoproteinase, peroxidases, protease inhibitors, as well as small proteins such as osmaotins,
thionins, defensins, and lipid transfer proteins (Jain et al., 2012). So far seventeen PR proteins have been
identified (Liu et al., 2006). PR-2 is the only PR-protein that identified in chickpea. The PR-10 has many
functions. Direct evidence of antimicrobial activity induced by PR-10 is known in microbiological labs. The
ability to connect to ligands is also observed. It also has an enzymatic activity in the secondary metabolism
of plants and plays a role in abiotic stresses (Liu et al., 2006). This research was done to detect pr-10 gene in
chickpea genome.

Materials & Methods

In this experiment, six genotypes of chickpea, including two sensitive genotypes (MCC506 and
MCC507), two resistant genotypes (MCC142 and MCC528) and two tolerant genotypes (MCC20 and
MCC150), against ascochyta blight were used. The seeds were surface sterilized using 2% sodium
hypochlorite and germinated in sterile petri dishes. The germinated seeds were planted in pots (with 20 cm in
diameter) containing combination of perlite, coco peat and vermicompost with a ratio of 1: 2: 1 at a depth of
2.5 cm. After one month, DNA extraction was down from leaves using CTAB method. RCR reaction was
down using primers of PSH-91 and MN in 2 steps. These primers were designed using Primer software
Ver.5. The first step was performed using PSH-91 primer on genomic DNA and second step using MN
primer on first PCR product. The detected gene was extracted using a Gel extraction kit manufactured by
Denazist Company. Then PR-10 gene constructs were sequenced. Sequencing results were analyzed using
SeqMan software.

Results & Discussion

Germination of plants was almost simultaneously. The shoot production of resistant and tolerant plants
was more than sensitive cultivars. Resistant and tolerant varieties reached to flowering stage earlier and
produced more abundant seed rather than sensitive cultivars. The presence of a single-band 1350 bp in the
first PCR and a single-band 1289 bp in the second PCR indicated to presence of the PR-10 gene in the
chickpea genome. The results of this research indicated that there is no difference in sequence of coding gene
of PR-10 protein in chickpea genome with different resistance levels.
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Conclusion

Due to the lack of diversity in the nucleotide sequence of pr-10 gene among resistant and sensitive
cultivars, it is likely that when the protein is expressed in the presence of the disease agent, the expression
difference between the different varieties is shown. This seems reasonable considering research on the pr-10
rice genes (Babaiezadeh & Sayyari, 2012). The PR-10 gene in rice is naturally not expressed in leaves and
does not respond to ulcers, but it has high expression potential in the presence of ethylene and jasmine acids
(Heidarinejad et al., 2014). Also, in evaluating the resistant and susceptible cultivar of rice blight pods
disease, PR-10 gene expression in resistant cultivars was significantly increased compared with susceptible
cultivars (Babaiezadeh and Sayyari, 2012). It seems that additional experiments are necessary in disease
condition on expression of pr-10 gene in chickpea.
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