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Fig.1. Genomic relationships among five basic genomes of triticeae tribe

VY'Y


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.4.10.0
http://agrobreedjournal.ir/article-1-111-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1390.13.4.10.0]

WA s oF o5lad o3 o i 0120 (215 e alans”

JISal L Lol (g e il o 5 &S5 sloarady
51,8 sl a3 Lz b OT )3 Celu YF 5 lus
Ll osls 5l 31 65,8 Jals j3 Colu YF e s
Ly P Sl 05 S, 53 ey o
S90S 4 b iz b g ol o3l ) 3 Ml (655
A i Ml () eSS ke Y
&S 35 e o ad sl 3 &Y G (g5l sla Ol
5 an Sl S5 Sy S 25 55 g ad
o35 gty 355095 Sladisai sl SlaLOL
059, 53 Gk glad shw I wlia sl (g5l
5l Bl b JoY ol 5 aks daznte mls
5 810k 6,8 5 e plonil Lo b Loy
SIS 31,8 Bl a3 =Ye 550 5 55 ¢ e 5o
JENTA
=095 Sl .83 gl i
50) S (slaw 8 OS5 5l e S sl
Ly 93 5w (((CS:2n=6x=42,AABBDD) ;o> o)l
bl i gy elulp (2n=2x=14, S'SY) U ol
(Dellaporta et al., 1983) ol,LSa 5 L5, Vs
s | el

ol mlo 03525 53 (S sladises 5l p 8 /)
533 8L OT g gl il Bl iy Sea Foe 5 ois
S a5 b 03] g AT @ 5 ) s 5 S
A3 GLE Sl a5 70) 0 8 OT plas )3 aids ¥
T ey Sl 25 S Yor O 1 ey b o3l
OB o aads Vs Do a5 L1 0T 4 )Y e
Jee Tl =5 I Jslomn f2dy Sin caily o 31
V0 503) o (T L 5 LS 0y S 40 S
23553000+ Ll S slo am s ler sles s 4ids
JUasl o dd & gy Jglows Al 55k Sl 4>
T 4o 9Ll Jglys 950 OT ez o
2358300 )3 a0 Sl 4 e S b glies
o 3 558 Al o S e am o Jler les b aids

g_.)}_w‘)v\&@)‘)})@b"v@djbud;gjéw

Yy

Sl A Sl oS Ol Al e
S 553 s 53 WOT slapsipes S olulis
Chenet) 35 b 8 I8 4 Jows 53 o555 6083
.(al., 1998; Liu et al., 2007; Zhang et al., 2002

55 Sl 3 LS Ly G ol 5o
sy d20=2x=14, St ) L sl b jiom 53 5
Dler (35055 Slstle 3B Glapssses S slass
55 o e 3 (85550 SUke sk Y1) LS
=0 SN Sl Jeol w5 gl 8 S s
oS Slez 5 S sl b 5 2V b sl 0L ot
5 G 85 p e Jod 55 530 Bl J e YY)
U pS o35 (I 5 Jol a5t p b 2 5 oSa
02330 (KAID)(CIID) sl p 2 5 5 ¥ b oy 5
S F 5

b w9y 930

by Jos OLALS 5 5y Jols aLS 515
(Fsi NPSTIGS 1 ) 4 56 p nly 1 5 L slacesd 555
s (’“‘—‘f % 3| o> AABB(1-7)D(1-7)E"
503 St (Y sl el o 5 L (Al 055)
s el b Slac 5 p s Jod OIS
5l J—ol> (F3: NPSTIGs : AABB(1-7)D(1-7)E")
Y] sl o 5 L (5 085) 06 S S
ALS sl s ede o [ (Kab)(Crib) S 5
L 53 5 45 5 o 4 slady 51, S
¢Sy Sladss S e 51 (2n=2x=14, SS) U g ozl
s ole CA;?,(IPK) OWIT Al (659555 5
A% o3lizl (CS: 2n=6x=42, AABBDD)
390 (9939095 WMl g

i b Ko 5 A slac 5 85 sla, i
3 (gl 055 0L o8 (I 51 ol p 2Ly 1 5
NS ol men 5 (SUD) adsl o by o 5
=S 5 o1l 2l 7 b (45 08)) 0L e
sl s 1S o oy b s [(Kalb)(Crib)


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.4.10.0
http://agrobreedjournal.ir/article-1-111-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1390.13.4.10.0]

R EP ryjdhr})}ﬂ);duu"

i e LS 0313 15 50, Sl a3 TV
oS 5 g (lad gloe b 5 5 4 (K5 2187)
33 5 oy pley el 5ULed S ILSIT (S 0)
AL 5 a0 5 ¥ SO e (S k) siS”
L ool phrad Jaw gt 93 L SCE (65 (24
0525 S| s g J e 53 B3> Doka 45 0T 51 g
-5-bromo-4-chloro-3-indolphosphate/nitroblue-
s esls 15 S ,6 s (NBT/BCIP) tetrazolium
ST i i sl (2S5 03,5 5 s e
OT 515 S BT (glod 55 w5 5 22ud
) Lg)\.sj:.“&o
S0 30 (0993 810180 (S 5 T 90

P U B IS NET ST . PP

NP S—— IS P b

SR80 G
| t5 &S Wl L (Schwarzacher and Harrison, 2000)
Slacssseld ag |8 5 gladlal . us (al?._;l
as 55 ,» 51 (NPSTIGS) 4z 56 Cﬂbﬂrgj” NENES
caen b 0 Lo o 1 g Jite o8y LaST o
RNase o 55T Jstows )3 4285 Do a
a3 TV (slas 53 (ad ke 53 p -85 Sa B0
G1OLg3 (gilw 4 uly ks osls 1 351§ sla
Ve sles 5o abdlal 53 Oods 5505 S (slad o
3 dale Ao y3 Ve Jdoms 3 51,8 Sl a s
dops Ve 58 Ve glad g s 53 4 goi 6 KT
o i i oyl 3T (glos 53 el J U1
Jeme 53 Sisl8 holss s =5 8 550 byl
Ky 0 a3 ey s s 1 S
NUNPSP P NCHT] PN [CIIN. 9 01 GUEES P WA P
YeXSSC S5 J e o5 Sa)+)
Sl lolss d s (id g o i)
o5 Clale Lal3T als glitlss 5 (ads Ko &S0)
6!.0\.533(%3&&),@3&)35f3&
b33 e OT 5 (o o)lgr p) oS 5 5ubn
2l s S 00 e 0L, U s el

\AR!

A5 SN0 5 phaad Ao 53 Ve J I L il b
Jsb 53 glolgs e 5 Lol OT 4 TE J slows
o3 Sl s Ly o S5 YAY 5 VP e
g 5 oslinwl 0l U 5 e (Carry 50, USA)
NEFPS RGN R NPESTE DNy
90 L L gd il b yur 909w (0533 K9l 4@
(Nick Translation) 4ea § 9 SIC

L 5oy 58 ) o35 B85 agp ) slate
LSl e o ol AL ads Son iy U b
A5 S 5 a o 25 SCm 93 (V0 X) wl ali
dATP 3 dGTP CTP sl I
ATTP 4 5lS 5 s Son o (¥ e (on £50)
dUTP a5 5l 55l e 53 ¥ 50 o en 6500)
4w (Biotin-11-dUTP) -5 oo Lo ol i IS
w1 s Sn 53 Sl 6hokiss o 5T 15 S
@lOlss 31 s S &S0 GLIS 5m 5 (ST (53
0 S SL0 s Ul b 335 65 (055
Shie O 25 Sa¥F 568 ol 5l sl glolss
Ty S A N RC P T -
318 3,8 Sl 45510 gles j3 Cele 55 ke
S & (iS5 03,5 B g gl ik 03l
ek Ll g5 5 S 40 5V 50 05 EDTA J s |
S5 <8555 DlagleiT 53 Kasls Ol sy Jshoms o
35 oslimal Jows 3 o555 glOls

PP Tl S o

555 8hO8d OAs HIULE Ol e et (5

SR R :

3 i 855 Sy LU ool b o 935 48
S ot Bl kS e oS Jadl s
Slestizal U S l8" J gloee Il A sslinul jlte
VN glal i an 7 XSSC L SKad J gdoee
lad slowe 51 25 Son G o 3 335 ViV v
Sl J o a ( Jool K508 ol 68l
(ke J 2SOl 5ims) PXSSC  Sas J ghoms 5 0k 33
Sls 53 akda T 5wy (KGN L) (L s,


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.4.10.0
http://agrobreedjournal.ir/article-1-111-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1390.13.4.10.0]

WAL Ol 0F o5l cps o dlor 011 215 p ke dlona”

5, 3 (Axioplan 2, Germany) S y b o 55 Son
Sl slads 5 8 S edal s
(b s Cale 65 55 Sl Slapsisns S
5 L s K S b COD 551

b, AL OAPD
3 Blod 3l 5 ags oo (Sl 55551 st 519)

s QUSNET 5 slapises S

(S

o 9 b

SRl S U8 Cuids”
Sl C\j&c_«:\ s &l0lgs cder Ol
0Lt 48" deT Sy Y B VA e g5 Sl 1 S' 35
df)}.s - IEBL oslawl lej QT;_)? C,.:.é.;o..l.:.a.a
02 332 GISH) Jous 53 oo 55 shlss 5,8
10l Ol pmy (o ool 085 (2555 10>
Slap s LE e 555 oS e sla JI g 0diS 5 gcaus
OLaj cp 5 omwlie & 53 0lis 5,8 T J5LDsBA
Verr BV Olabas a8 00 gl 0Lss A5 (sl
IS 51 55 gl Ok es Dl Hl 8 ards s Gl S

S 55 lOlgs CmiS J S (Y JSKE) sy

1000 bp—>

100 bp—>

03 4EES ih e g bslie S5 s Bl
(3w i gl g (1 31,8 Sl am p3V e (sla
5 d s S FO L esls 15 K58 6lolss
asbeyy Ml a 65) 6 S 2555 b slies J slos
adadoee 53 Ladudll s osls 13 0T (65, Ju¥ 5 s
VP Sl a0 31,8 sl a )3 YV gles 53 b
FY les jo do 30 dwle 55 e 9 51 3 el
Uous 33 253 03 ke 3 5t 31 € il
&) LI 0513 415 (BSA 3%) (558 e 5T =
23 0dd 6,8 68 55 sl fmen (g5l T
RSP P E N PR TR Y S Py S 3
38 ensdT o 3 (AVIdIN-FITC) o (5T
G55 Al 53 5 5 S iy ke b (BSA3%)
Sles )3 aads ¥ 5 oAb ase ;) LDl 8 (69, godd
Sods 4 s 5 Lk 0313 41351 S sl a3 YV
TEEPNEES Y g JEE U NP ES PR AL
S 555 Sla Joma 51 Jol 555 S5 5 st
e s ST s sT 5y s el
6 s—iitends 3| dm S o3leul (Anti-Avidin-FITC)
Ceas S (DAPD) 5 Jshee 25 S ¥r coutons
=503 s ety bl (g5 Cau, b LI

s ole r,ufomgjwdl.o\.@dnj:@uu@p@\m GYer Job J s Y S
Fig. 2. Confirmation of the sequence length of 200-1000 bp of Chinese spring blocking DNA

VYo


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.4.10.0
http://agrobreedjournal.ir/article-1-111-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1390.13.4.10.0]

probe 1 . .

probe 2 .

LIOO L1000

(053 b ok LSS U b ool b o 53 g 0 55 (1. 053) Sl CokS i = ¥ S

Fig. 3. Qualification of Pseudoroegneria stipifolia genomic probe labelled with Biotin

23555 ol Glap sy S Bldal gl 5 glalis
5 Slaca3 55 0LalS as)ass S ksl
Bl 5 00 JSie sl 05U p b 5 e
Clls dal g3 (6 aae
> » L (Zhang et al., 2002) ol ,LCes 5 &1
PS8l p 255 68 5 0L e o s i
lap 5 L o3l Cal b EPp 53 4 ks 0L
Olge wpd ol 3, by 515 O pdS 535 e
Slap 5 Slaessses,S Sl ladigel o Sagls
il 56 0dd 5,865 553 Sy sl fos L r.)..'f
Willliamand ) (56 s 5 oLy 5.5 55 o0 sl
S sen I a5 Wsls olas (Mujeeb-kazi, 1995
b2 12D 5B A lap 5 LE ¢35 VL
oS o o sh iaT (cas5sms S Jle 3 055
>y olsh gLl 5 p L 55 slaes S
(2355235 SlaaSses (m) 3B slapsisas S
oS 59l us 510N gd YL s Hlesla il
el Syt SiglS (L0 b Lt sla JI
Shahsavand Hassani et ) ol)LSes 5 w5 sl
el 65 Slapsises S oleld ¢l » (@l 2003
Cals e b o 5 sl glacnY s e Sl
O+ YU o 1 S lap 455 LE 5505
S lin gla I 5 0S5 pubas (51.0L 65 (5 21
05 LSS Lal e S eslimal KiglS™ (6lohss 4

Jao Wil L 93 50 455 (055 10Liss

vya

SislS Ol o gy Ly ok LS b 93 5
e SIS S S (S 5 i K55 sl
Lo Jowe odalin 5 Ly 55 g K18 53 35 50
sloles b glolgs ol e Lgﬂf df)}: YT
Sl 335200 B Jolw jy b aleas S
56 0l 7 pom o 5 OLE 55055
(¥ JK2) 5 5 (NPSTIGS)
Joxo 90 (0835 SLUGEd G5 & 90

3 L&“J"’} sloles L;J._:fé_?) 9 uiiL_ajT)s
sloles gla Jlos Cald Ol pwas 8¢ fa
e s lls slap s sloles e Jis b Sl
s ok (5,8 0S5 Gl Joe bl OISl (il
3 E® asis i gl il eslinal .ol iy 4l U
PALS Glaasal pos55s,S Sltlw )y
Jol sl 5 ol s L slacs 55
35 o sn cads) p o 8 5 L O S 3N )
LE o5 SaslS slapsiges,S 5,5 S04
ey BSIE” 35 51 b clap 55 nle glapssses S
Sl Jowe 04 S 3 g L0 es Chle Os g by
Slapsises,S L Sisls slapsjges S oS i
it &5 e (155 O s g L s 4 s
Lap sy plo slapsises ST LE o555 lapssses S
S b ot (6,8 8 503 Sy a5 sla Jous sl
el ols dal g olas K glST (glap s ga s S slutes
Sl Bsd BB o5 K55l 51 esli


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.4.10.0
http://agrobreedjournal.ir/article-1-111-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1390.13.4.10.0]

WA s oF o5lad o3 o i 0120 (215 e alans”

2A Lk s 4t ety i Glacs 5
Lg\.a:vj}abfsﬁ-jj&uuﬁ ol odalive ol
ol Sl O pl cas5505 8 oS 5 3 EP
(F JSK2) 55 i
ods (6,58 555 Sy ss SLa Jomes 4 s
OBLE 3L o 93 m 45 Ki5lS g5 50N s
b Il s Lt glacd 55 p s Jod £
I sl el s (SN el e 2l 2 5
3 Sl ks b (5 08)) 06 paS L [(Karb) (Crib)
1> 0L (F JS8) Sl 555 s 6 5 (DAPY)
od a4 sad Slapises S plad oo A 5o oS
Osh A s Js s eds ST 4 s
35 s
sdalin s oS5 4 0k (6,8 55 S5 gl Jous
wlie gla I 8 68, 935l S aS us
(#3550 Wi 53 3 30 Sl sses S SOk
alin gloles s JIs L (Kab) (Crib) -pY ;s
(8Y) Ly 33 5 658 Sl 55 Spsisns S o
55 ol sdalin E° Slapsssss,S Sds ol

\ Ar}jn

s Jmes OLALE 55t a5 505 S (Slomas ol
wsbenb s Jlol s doder slac )
s 5 dal oS 051 3 51 ol (NPSTIGS)
(Ka/b)(Crib) 58t p by 5 5 ads) eV b i 5
S OV gdm) 35 yite p3505,8 b b eSS o
el 5 slac s 5 LSl sdias DL
SE piaas S iz e 5 S (sl it
p3—=5 3 esliul Ly adgle nly o 5 S0
O San s (s Lyl 3yl L (‘“‘—‘f
VY U 4w sliss (Shahsavand Hassani et al., 2003)
s slacss3FasFe g6 s HE psjsms S
0L pS 50 5 ol g p b o 5 Jlen
el sl slacn Y LG5 8T 5 e o6,

oy Cllas e gs ol il L aS s ST gl
Caa L5 id slues (Khanamani, 2007) el

\An'

g OF oS Calid 5B p 55w il (S5 cals
Slapsssas S 2lis) sl O pdS (slap s b
55,15 (6,58 oS 3 g (5lOL g3 4 SLE 05
5 el b a8 68505 )55 sl fma
Chenetal, ) 0l ,LKes 5 o ol o 2alS i
b i 555w a5 8 oa s ghOlgs Sisls (1998
5 ol sl sh T Slalis gl 1) U ol
S el 55 p L 55 5 0 clas 5 S
slapsises S ooy slyess ol Asls Ll
0555, p Ly 5 8 Slas g ieT H3E p 55
&Sl (Fedak and Han, 2005) Cwl axils 3 5,8 53
1 p 55 o) K l8 (Zhang et al., 2002) o, Ses
Sl )3 slapssses S 5525 5 Lo ¢l
4 p3lie p b 5= LISl slenY esisns S
SaslS ) eslizal sy ) a4 g Shomy s
PE Glapsisas S ssms 5 2luds 558 o)
—p S 3l slaY (rssss S oS 5
tle S 55 650 oS Lde 4 pslie o gk
.(Liu and Wang, 2002) &.ils ol e 4 |
$lm S8l Ol 48 e g5 Ok 2,
#9555 Sl 3B slapsj s S olulis
sl slac S5 L adsl e sl om 5 sla Y
Sl S Sl oslinl 5 4 56 0 5l 5 Sz
(©:)) 4l s sLa JIs5 ol S 350 s DNA I
s di 1y gy lae s ST ol s
(Zhang et al., 2002) Ol LSan 5 &S515 (F JSCs)
255 SIS I G 5,5 b oS sl DL
Gla Iy oS 5 gus (510165 5 by 93 5 455
S5 S pmls pOus sloless 4l
a5 (GISH) U i 555w 45 S o555 (sl0lss
03,5 L i) S eslial ptomen (ol i
b gssw s S Kayls glolss ot
Sla e o oBle oy 585 DSl () 2
byt i gL OLalE 30l 6,5 5,5


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.4.10.0
http://agrobreedjournal.ir/article-1-111-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1390.13.4.10.0]

T B p 5 glapsises S glotis”

;H%suw}sja&_‘;)nﬁbw}_@;
B LS LS glld el o g a5t Jlol
c«-wu\g@ud_lf)}_b{.;,ug_;mﬂu:ﬂuﬂa\
S alin o masn b awlie 53 Guiss opl 53 odal
953085 G5 e 55 Sslie alE glaes s s
OLSGl a8 5l oLt Cadzbes gla 5 51 ol

Sleil 5 e a5 55 55 LE pyjsmas S
oS (U1 3N I ol Fr s a5l p b 3 5
sStb el 5 adsl (VL f a5 5 Al
A0S (Kab)(Crib) adsl o x5 (oS 5 Y
3B 15 0,13 Cillan G ol S L 4T s S
o3 G 43 slaas (Mirzaghaderi et al., 2010) o\

N Jol w56 p b 5 ol 5 bt Gl 55 )3 Ep ) odd olulid (slapsjges S slans =) Jsr
s 3 eatizal U [(KEBYI(CIID) 5 SUD 5la 3] sl p s 7 b (5 5 o 1) 1l 0 ok 330
(GISH) Jows )3 o555 10N 5 6;; ¢, 55

Tablel. Number of E® chromosomes in new potential secondary tritipyrum genotypes produced by crossing

the Iranian bread wheat (cvs: Omid and Navid) with primary tritipyrum lines [St/b and (Ka/b) (Cr/b)] using in

situ hybridization technique
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Fig. 4. Genomic in situ hybridization between mitotic metaphase cells of new potential secondary tritipyrum

genotype derived from crossing between Iranian bread wheat (cv: Navid) and combined primary tritipyrum [line:

Ka/b)(Cr/b)] . a. DAPI filter; all chromosomes were blue. b. FITC filter: the 4 hybrid sites of S' genome

chromosomes as probe with their E° homeolog chromosomes of NPSTIGs cells were bright green

(Magnification: 400X)
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Characterization of E? genome chromosomes in F3 progenies of new potential
secondary Tritipyrum introgressed genotypes by genomic DNA in situ
hybridization technique

Pour Feridouni, Z.', H. Shahsavand Hassani®, A. Baghi Zadeh®

ABSTRACT

Pour Feridouni, Z., H. Shahsavand Hassani, A. Baghi Zadeh. 2012. Characterization of EP genome chromosomes in F3
progenies of new potential secondary Tritipyrum introgressed genotypes by genomic DNA in situ hybridization technique.

Iranian Journal of Crop Sciences. 13(4): 730-742. (In Persian).

Primary Tritipyrum is a new synthetic allohexaploid amphiploid cereal which has been developed by crossing
the durum wheat (Triticum durum, AABB, 2n=4x=28) and wild brackish grass (Thinopyrum bessarabicum, E°E®,
2n=2x=14). Although primary Tritipyrum lines are tolerant to salt stress but have few undesirable agronomic traits
such as brittle rachis and late maturity. To overcome these problems, the new potential secondary introgressed
Tritipyrum genotypes were developed from crossing the primary Tritipyrum (St/b) or combined primary Tritipyrum
(Ka/b)(Cr/b) lines [AABBE"E®, 2n=6x=42] and bread wheat (Triticum aestivum:AABBDD, 2n=6x=42) cv. Omid
and cv. Navid in which the various D chromosomes of bread wheat will probably be substituted with different E
chromosomes of Tritipyrums. Identification of E® chromosomes in chromosomal mitotic preparations of new
potential secondary Tritipyrum genotypes including F3 progenies of (Omid x St/b) and [Navid x (Ka/b)(Cr/b)] by
genomic DNA in situ hybridization (GISH) technique, using indirect labeling for genomic S' DNA with Biotin-11-
dutp as probe, was carried out. Results showed that using S' genomic DNA instead of genomic DNA of E® genome
as probe made less S' cross hybridization with A, B, D chromosomes and high differentiation between E”
chromosomes with A, B and D genomes chromosomes. This indicated that in spite of high genetic similarity
between E° and S (Pseudoroegneria stipifolia, S'S',2n=2x=14) genomes, the St genomic probe is recomended for
identification of E” chromosome, because genetic similarity of S' genome with A, B and D genomes is less than E°
genome with these three genomes of bread wheat. A range of 1-6 E” chromosomes in mitotic chromosomal spreads
of [Omid x St/b] and [Navid x (Ka/b)(Cr/b)] F; progenies were detectable which indicated that producing new
potential secondary Tritipyrum introgressed genotypes (NPSTIGs) with specific substituted E” chromosomes with
D chromosome was feasible. Therefore, GISH can be used as a powerful selection tool in chromosome engineering
of intergeneric hybridization progenies of primary Tritipyrum lines and bread wheat cultivars combinations for
selecting the favourable 42 chromosomal constitution genotypes of E°, A, B and D as a new substituted or
recombinant chromosome(s) lines.

Keywords: Tritipyrum, Thinopyrum bessarabicum, Genomic in situ hybridization (GISH) and

Pseudoroegneria stipifolia.
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