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.(Blattner, 2004 ; Jakob et al, 2006 ; Sun etal, 2009)
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Elymus .(Orgaard ,1994) 4 ,ls pj}_a); AF 5V
Sl 48 ol Bl S onl gl Sl iy aLE
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ol S e Dl e A Sy s
Bl o x=V L A bS5 A shI S 5 skl s
.(Orgaard and Anamthawat-jonsson., 2001)
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Tablel. Plant materials used in this experiment

mubas s opleds s
Barley species Accession No. Origin
Hordeum marinum Hudson TN.02-904 Sari
Hordeum. murinum L. TN.02-1085 Lorestan
Hordeum bulbosom L. 406400, 25VMOI1 Iran
Hordeum spontaneum K. Koch TN.02-494 Saveh
Hordeum brevisubulatum Trinus Link 406383, 13VM9I1 Iran
Hordeum vulgare convar distichon L. KC.70062 khoram abad
Hordeum vulgare convar hexastichon L. TN.02-102 Turkey

30T U5 5 35U oBaws Sl ok -l ezl DNA
L Sl ey (glo i3 5STg il enlinal o s ¢S
U (Huang er al., 2002) ACCl S ;LeT i esliul

(Y Jpor) b plonil JSS L g 3 o8 3l aslicu

b5 9 PCR DNA ! i
s 5030 eSSl e S5DNA ol e
(Murray and Thampson, 1980) 43l ,.2 CTAB
a0l SohS 5 ZiaS ) g 23 5l

ST o3 eslinul 5550 ST Jig -Y Jgd

Table 2. The sequence of the primer used in this experiment

,f,'LaT¢u <o, s <8, Jg
Primer name Forward Reverse
ACCI GTTCCTGGCTCCCCAATATTTATC TTCAAGAGATCAACTGTGTAATCA

CCCAATATTTATCATGAGACTTGCA

CAACATTTGAATGAATCTCCACG

SEQLAB s 153 55 0 4 J5 5353l octd ol
3 ol (6,55 Slabas 15 s Sl oWIT
b SET 5l eslinul L 5l s (slo iy ST
Sl 3 pend ) sbie 4. 6T Cws Reverse 5 Forward
Loyl p 5 3l (Sliphs Buls) w2 Laa
L& eslersl Mega BBLAST (DNAstar

Ao ys S 58T 5 655 = PCR DY 5o
Sobe plaly s, se Ll 5 s S5yl 5 oSS
5 5 sl e 3 ST, 5 SMO323 (Fr o=\ bp
wlwls ACCI 056l = VO =VA++ bp a_alod
.454;“.5;

o 9

BLAST 1331 0,5 s Jolosi 4 51 ool il

Ol oo 5 & S ACCT gla JI 5 o sls Olss

5 s, g0 8 305 nl 3l gl s 4z b

AY

S Aty S5 (ool 48 s Sa YO s

High-fidelity LA-Tag DNA polymerase ) - =T
DNA jlp 8 sLsY+-0+ ((0X)PCR 3L (Takara
25 Y e e /Y MeCl ¥ ge L V/0 ¢ o555
a0l s gl ST o 51 Y ge g o &K «INTP
42350 Quud.f;\fuzsb a-,54F CJ5 5 4 PCR
SO Sde a0 5,8 Sle a3 AP Jals 4t > YO
PA st P Sode 0 3,8 Sl a )5 0F Tcaids
e L (sles 5 4285 55 s 431 5 Sla e
uf)&a_@;w@m“!f@'u@ﬁn
A3 &S 58T U5 655 = POR Jpuamms A
(Zhang et al ., 2009) Lu_& oL, 5 <SS
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H. spontaneum, H. bulbosom, H. brevisubultum, H. marinum, H. distichon, H. murinum, H. hexastichon.
Fig. 1. Electrophoresis gel for barley species from left to right:

H. spontaneum, H. bulbosom, H. brevisubultum, H. marinum, H. distichon, H. murinum, H. hexastichon

2 Lol S 0T (S5 asT (s
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Wl 0 0315 OLES (i3 e I ol s
ool e S 51K a0l sl o olelis i e
3l p 5 Sl e3liz—l Ly s NCBI ;5 4CCI 0

¥ Jsdr 53 Jsde) 5505 cals Koo saa
o Sl S e R0 e YL S 5o
E il e sluatidn s o g 55 Sledbl il
PRGNS (NS I PRCIFRTS

e Glas S o by o by 5 oL JIps

BLAST I o3lizul b Sledbl oL 55 355 0 Sla JI5 b g slai S s o Gollas — ¥ s
Table 3- Alignment of the barley’s sequences with NCBI sequences using BLAST

Sler
s S o aplad s S g5 M5 5 o gl E 3, Max ident
Barley species Accession No. Description Query coverag E value (%)
AF343509.1 Hordeum vulgare 98% 0.0 96
H. vul, hexastichon L.
vugdre hexasticon EU626418.1  Elymus sibiricus 98% 0.0 94
AF343509.1 Hordeum vulgare 98% 0.0 97
H. vul, distichon L.

i’ i DQ319185.1  Hordeum bogdanii 98% 0.0 96

H marinum L EU626418.1 Elymus sibiricus 98% 0.0 91

' ’ EU626416.1 Elymus caninus 98% 0.0 91
AF343509.1 Hordeum vulgar 98% 0.0 95

H I K. Koch

Spontaneuntsy. £.0¢ DQ319185.1  Hordeum bogdanii 98% 0.0 94

H murinum L AF343509.1 Hordeum vulgare 2% 2e-140 77

' ' DQ319185.1 Hordeum bogdanii 72% 5e-137 77

. . . AF343509.1 Hordeum vulgare 83% 5e-177 76

H. brevisubulatum Trnus Link 1161651 Hordeum bogdanii 89% 9e-168 75
EU626416.1 Elymus caninus 80% le-147 82

H. bulb L.

Hibosom DQ335573.1 Elymus hystrix 80% le-147 82

e (S5 4 ld sla BT s eslinal Sl
Jﬁ&; L;]; BERXIPYES égi slas! Blail Ls‘i’-’i? )
SLn i acallan ey 4 aly o

s AabT U g 5 5Lsl e o Sl

AYAS

e Las S 51K a4 oSKs 5 sla JIy BLAST
s Leymus Hordeum gla o> &LAA_S; S
E 5l slils oS obadse odys 8 s Elymus

S5 e 5 S T 515 Bl Lo o b oy
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Al (b QLB (5 e 03 85T gl p S
L s o Ll Lls, .(Golovnina ef al. 2007)
S5 ks s pl s g La s e Sl eslin
S S P WP O S-S | M-
Sy do LaasLa 3l o 5 i8S ké
b Iy Lol o i odins QL & Sl slals s
Ll Jlss 8 ol sl .(Naghavi er al, 2009) L5l
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72

65 —— H. hexastichon
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19

H. spontaneum
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H. murinum

Neighbor Joining % 9y 4 Elymus g Leymus (Hordeum gla > &LMJ; c.(.:q)}l:s el Jﬁ.z
ACCI o5 ¢l

Fig. 2. Phylogenetic trees some species of Hordeum« Leymus and Elymus by Neighbor Joining for ACCI
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(Orgaard ,1994) 5,|5 > 3> 9 Hordeum s Leymus
@ 3 3T Leymus pendulus 3 G GLAKJ S
u‘lr"T 4_3}? o= as 34 o r:s-Elymus caninus
saHordeum s 5L 5 ol 3 9 Sl J ol o}; as s
g5 dsl g, 8 Ko mps309,8 3503 01l (s
S s e 0L OLas o w53 (2 o) (3L Ll
U S S W SGP P W iy WY | S )
obf 33 o Hordeum vulgare . Jil“&i Lol !
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Hordeum spontaneum K. Koch = j_oees g4,
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<55 ys Hordeum  spontaneum K. Koch

= Hordeum spontaneum K. Koch 4_<- | —
Slglasg

Hordeum .5 gai ds G ; (Von Bothmer et al, 1991)

< —wl Hordeum  vulgare L.
&3 3\ Hordeum  bulbosom L. s murinum L.
(Von Bothmer ef al, 1991) diwa alin 655 5950
Hordeum ¢ Hordeum murinum L. J"J-? Sl Sas
o=l do se (> di_l.sj slaazxLls ysbulbosom L.
ol 03 (SE5aks o Sl ol il ol s
Do 1ol ey ol U o
ails Cllas ot s S5 (S5 ST5e 5 (S35 50
:Sun et al., 2009; Komatsuda et al., 1999; ) &—ul
c&'..l { Jlaz>! .(Blattner,. 2004; Mason-Gamer, 2008
u‘z}s.;_wsmr_{,eh.;&;@_aoj
0T oal s el o iy ns S JlSG
s sb A JolSS 5 Tuie (gandllas (gl oo 3!
Liu et al. 2006, Golovnina et al, 2007, ) 3L s
Slaws Loy 4Sul 4 4> 5 L (Che et al, 2007
sladlss el (o8 S sl L ACC diles
G L Slg e el Gl dme Sy sl
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L5, 5SS (555 0303 elSS Lol 05ls ol

S 95 G SglE &S s e LIS g ol A
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Assessment of phylogenetic relationships of ACC gene in Hordeum, Leymus and

Elymus genera
Behzadi Rad, M.!, M. R. Nagavi’ and A. R. Taleei’

ABSTRACT
Behzadi Rad, M., M. R. Nagavi and A. R. Taleei. 2012. Assessment of phylogenetic relationships of ACC gene in
Hordeum, Leymus and Elymus genera. Iranian Journal of Crop Sciences. 14(1):84-93. (In Persian).

Plastid single-copy gene acetyl- coAcarboxylase (ACCase) is the first agent in the biosynthesis of fatty acids
which is suitable for the studying of phylogenetic relationships, evolutionary and systematic of grasses. Single
and low copy genes are less likely subject to concerted evolution, thus making themselves ideal tools for
studying the origin and evolution of polyploid taxa. In this study, phylogenetic relationship of seven species and
subspecies of (Hordeum) of Iran including (Hordeum murinum L. ), (Hordeum marinum Hudson ), (Hordeum
brevisubulatum Trinus Link ), (Hordeum spontaneum K. Koch'), (Hordeum bulbosom L. ), (Hordeum vulgare
convar. distichon L. ), (Hordeum vulgare convar. hexastichon L.), were investigated using gene-specific primers
acetyl- CoAcarboxylase (4CC/) and then compared their sequences with the sequences of species of Leymus and
Elymus genera. A great diversity was observed in the wild barley from Iran. Phylogenetic tree grouped all
samples in two main groups. The first group consisted of all accessions of Leymus and Elymus genera as well as
two accessions of Hordeum. While the second group consisted of all Iranian species/subspecies of Hordeum
along with Hordeum vulgare L. with unknown origin. Since ACC/ gene is a valuable source for phylogenetic
analysis in the Triticeae tribe, this research investigated the genomic and evolutionary relationships of the
Hordeum, Leymus and Elymus genera and dtermined reasonable and important Taxonomy relationships among

Hordeum species from Iran.
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