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Table 1. Sequence of primers used for isolation and pepc gene expression assay in Aeluropus littoralis plant

GEP 5 et J () o5 s =T
(1S0) o33! pepc R-E-AL:(!\I(%JTGGCACAFGSXQE&TGCGA&TCCXgTC v “
s e LCCemnT - -
R e RO - -

cdy Gill gy ciomed b edlanel A3 S
SS9y S LS A bl
PS8 s s bl s s sly (Technical)
S sloises & acSaly (Lol (slodises iS5 S
loas o i ol olaid] cute JyuS 5 (NTC) L
V) 4x)> A0 (pjlel (gjlwardply Jols PCR )l
Juail glod (a5l V0) 4,000 Jols a5 > Fe (aidd
185 Loy 5 (456 Y0 ) a2 )3 VY (4l ¥ ) a2 ) 0% 55021
Gy 3 el S Jles! (456 0) w5 5o
03 ol s e w5 (V) st b 2l e

{(YA) A oalawl pepe

Ratio= (Etarget) ACptarget(comroI'SampIe)/ (Eref) AP

ref(control — sample) (V)

048 oy a5l wiSy Jlod g wied g Ul
pepc &3

S5 5y90 dalad CDNA jitw ¢ RNA glyscil 5l
Jsame 5589580 s 5385 (1SO) (sla S3IET Sl oalizal
bgsye Iy 5L s AV u,d5 03101 b L G 5955 PCR
542528 @l o (L5 Ledlygzd gl )3 PEPC o)f &
Sl aahad Cono (g 5 TS Bl Jlos
Ol ls cul wizmen (V5 ¥ Jolia) 2903 a0 1) 0
ool esal sy Jlgi ca5lS g aw ) 450D
disS PEPC lued 1oyd AV 545 iy 4 (uall g
cw > 5 Chloris gayana 4 Eragrostis minor
minor class L Y 5 £ Gy 4 uSep
.yl Zoysia japonicagy Eragrosti

CwlCLT gl jb gonmylis Y Gy o*
Ll G LT gl b (g oaiadlis K (Bys o4

ST ale 51 Sl gilier (slogmyr ool Sl
Slole JIg by (lgn 5 sl cudl
2l 55 ©llad b gl (Golger aulie (piomen g o
Pepe 5 odd olwlid g pizren 35 plool ladisS
95 595 hle padld anloe lp ORF (s 1
235 3T doisS pls 39S blos pasli b o] awslis
P Brbosd Qs JIg (adyen jl g jolate cp
45 5l plbgren (g Gy g Co CudgSlS sladsys
CAlcalculater 50 ;1 eolaiol b oo 9 23,5 Gl
s Jlg 5 ol (gilwls ashad SouS Lles esls
dolee Ldgs oAb glysinl 5 SSb Gl &S o b jblie
daly SGshd 85> sy S5 L Ghagh cpl )3 8
b ordhgid omaygll PEPC oaiiSe, JIg ciglings
A8 ol 290 CAM 45 G5 5 Cy lals 5l (sl
dasy & b Jlg bl So5eld Ci 0 gy slp S
O 9 b Cd e Megad liéle s clustalw ael
Jlail by, b gl Smpsls csp
Hlzel 4ol jalaie 4 .0 wuw 5 (Neighborjoining) gl
L Boosstrap ol 5l ool pawy Sdield i
(YR) A oolawl H,SGY e
Quantitative RT-PCR ¢35 oyl o8 34U

RNA 5 LS clle oo ol (o8 5000 shaie &
day .85 )1)8 oolitwl D90 41,5 s 0 CDNA i (¢ly
lod g JIg5 como I b Jga> (gl CDNA i 5l
HSS Lalpd 385 s g 005 (A sl SiEl Sl
PCR o&uws jl oolaiwl b jlpeds (slojuos; (yiiSTy cdinno
;| Real time PCR Jslyo plodil (gl i plodl  Jseso
a2 50 lie,d ¢S s SYBERGreen 1 Sl bl
Olgie 4 B-actinmRNA 5 jeés ;3 5 sy Sue VO

PEPC (5 (saxkad u3eilS'§ g cawdl gl =Y Jgi

Table 2. Blast results of nucleotide sequence of pepc gene fragment
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Table 3. Blast results of protein sequence of pepc gene fragment
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Figure 1. Comparison of pepc gene nucleotide sequences relationship with other species. Phylogenetic tree generated
using MEGA4 software and neighborjoining method. The bootstrap value was considered as 1000.
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Figure 2. Comparison of PEPc protein sequences relationship with other species. Phylogenetic tree generated using
MEGA4 software and neighborjoining method. The bootstrap value was considered as 1000.
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Table 4. Comparation of results of codon biase analysis isolated fragment with other species

Species name GC'% GCl'% GC2'% GC3'% cal’

Aeluropus littoralis latld £/ AN A <IAYY

Sorghum bicolar ¥/ se/b ¥Y/A av/a RN

Saccharum officinarum Y15 £V/¥ ¥Y/A ay <INV

Zea mays SYI¥ Y YolA Q¥ +[AYA

C4 (mean) s0/\8 £\/5Y FY/A ar/o <IAA
Oryza sativa o¥/5 vy/. 0V/F av/A Iy
Arabidopsis YA/ INVAy ¥y/5 ¥¥/¥ IV¥

Glycine max \ig £\[5 FF/¥ ARTAN <IYAD

C3 (mean) £V SYIY £5IY YAIY -IVEY

5935 hles sl :0 (4935 pow L55ilS'gs 13 GC wuoyd :F (948 pgd 139ilS g3 )0 GC o yd ¥ (4988 Jol wisilS'ss )3 GC wuoyd Y ¢ JS GC o y> 2N

SUe )_JL;T L, d:.'jb )...,5.5 u\!ya?m ‘_'J.!}g L;.ol..a.o] PCR
L Bl s o5 903 ol as 0 AF sle> ;o pepc
Cawl 0a o3l L 3,8 ol as > AV gled jd S]
2SS g el jeulp jeas pae Job @l (FJS)

25 4ol ]y aolaisl

2 B QRS CU PERC (] Ol gk (o 2
oo wgrg 9l olS
2p8es Cono dpl 55 Al bulyd et yglate
015 45 CDNA oS oyt 5 (GE , RE) clo 531
3L 5 el Cawd 4 .05 odliwl  Jgeme PCR 23Sl
Al ) a9 0F S Como Gl cdr e ojluil L
Real time a6 glas > ol o (Y ISKE) 2508


http://dx.doi.org/10.29252/jcb.9.24.69
https://jcb.sanru.ac.ir/article-1-939-fa.html

[ Downloaded from jch.sanru.ac.ir on 2026-04-23 |

[ DOI: 10.29252/jch.9.24.69 |

4 Gy 390 0LS )3 NS935 lg ey Joilghund ()5 (s5timgid pydgil Gl (w9 siloli>

ool Jb s e o0d iS5 askd Job RE, GE (sla )55l 5 Slos como awl (gl PCR Jguame I oladiges =Y S5

_ (#sMm1153 JsUge (3 3L _ B
Figure 3. Samples of PCR products for performance confirmation of RE & GE primers. Length of amplified
fragmens is 90 bp. molecular weight marker #SM0311 (Fermentas).
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Abstract

C4 plants have very high photosynthetic efficiency under drought stress due to lower water
usage and do not require the opening and closing of stomata. This advantage has been created
by complementary mechanisms of primary carboxylation in leaves mesophilic cells. In species
which are initial carboxylation of mesophilic CO2 during C4 photosynthesis and crassulacean
acid metabolism done, the PEPc enzyme catalyses the irreversible reaction of
phosphoenolpyruvate in the presence of bicarbonate ions to produce oxaloacetate. The aim of
the present study was to partial isolation of pepc coding sequence from halophytic grass
Aeluropus littoralis, studk//ing codon bias pattern and also quantitative analysis of its expression
in 0 (control) and 600 mM NacCl relative to beta actin gene expression as internal control usin
Real-time PCR. As a result, a 678 bp fragment of pepc gene coding sequence was isolated an
registered in NCBI gene bank under KP122945 accession number. The isolated fragment
showed highest homology (in protein level) with Eragrostis minor and Zoysia japonica species
and its CAI index was estimated 0.82. Finally, the quantitative analysis of gene expression
under 600 mM salt stress showed that the level of pepc gene transcription was increased about 3
times (compared to control) in response to stress.

Keywords: Aeluropus littoralis, Codon bias,  Gene expression, Phosphoenolpyruvate
carboxylase, Salinity stress
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