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TGAGATTTCGAAACAGACGAATGC TCCAATTGAAGAGTGCCGCARAGAAGGTTTGGCTGGTGGACTCALLG
GGTTTGATTGTTGACTCTCGTAAAGGCTCTCTTCAGCCATTCAAGAAACCTTGGGUGCATGAGCGCGAGT
CCTTGAAAACCTTGTATGATGCTGTTCAGTCCATCARACCTACAGTTCTGATCGGGACATCTGGAGTTGG
AAGARACATTCACARRARGARATCATTGAGGCCATGTCTTCCTTCARCGAGAGGCCTATCATCTTTTCACTG
TCARACCCAACCTCGCATTCTGAATGCACTGCTGAACAAGCATATACATGGAGTCAGGGCCGTTCAATCT
TTGCCAGTGGECAGTCCATTTGCCCCCGTGGAGTACGAAGGARAGACTT TTETGCCTEEGCAGTCGAACAR
TGCCTACATTTTCCCTGGACTCGGLCTCGGTCTTGTGAT CTCTGGAGCCGTCCGTGTUCACGAGGACATG
CTCCTCGCCGCCTCGRAAGCGCTAGCTGATCAGGCCACACAGGACAAC TTCGAGAAGGGCTCCATCTTCC
CACCCTTCACCAGCATCAGAARGATCTCTGCGCACATCGCTGCAGCCGTGGCTGCAARAGCCTACGAGCT
CGGETCTEGECGACCCETCTGCCTCCCCCCAGCGACCTGAT GARATATGCAGAGAACTECATGTACACTCCC
GTCTACCGCAACTACCGGTAG

(<)

>KP122942.1 Aeluropus littoralis NADP-dependent malic enzvme mRNA, partial
cds
TTGTTCCTTGGTGCTGGCGAGGCTGGRAACTGGCATCGCAGAACTCATTGCTCTTGAGATTTCAAGACAGA
CAAAGGCTCCGATCGAAGAGTGTCGCAAGAGGGTTTGGCTGGTGGATTCARAAGGGTCTGATTCGTTGACTC
COGAAGAGACTCCCTTCAGTCATTCAAAAARCCTTGGGCACATGACCATGAGCCTTTGACGTCCTTGTTA
GATGCTGTCCAG

(<)
5 A el ST b sl s b g 5l S Olsea (HQBI7600 : o zws o5lai) Zea mays NADP- ME a5 ls s Jig s (Wl -v ISs
ool ol oL 3 0ds b ey sid s T olS Sl e (g3lulas nAdP_Me i3 2S5 JIs (Gl jaseie 503 S5 L I oy SHET e
A asia 303 S5, L Real time PCR sty plnil ) shine s b ST Jowe 3 88 5 YYY ol 5 KP122042.1 : L 2

[ DOR: 20.1001.1.20084439.1396.12.3.14.8 ]

IWAF 50b 1Y o lols [ n233190 0590 [y 95 S


https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.3.14.8
http://mg.genetics.ir/article-1-1507-en.html

[ Downloaded from mg.genetics.ir on 2026-05-25 |

[ DOR: 20.1001.1.20084439.1396.12.3.14.8 ]

O 5 (53 ,ks (i s plgll e Loy gl g (w3 (SN (T Sed g 3 (b3

>RDW2T7478.1 NADP-dependent malic enzyme [Zea mays]
MLSTRTAAVAASASPASPWELGGRSEGGASCDGCRTYRNTLR
TEFKEQEEARRASEELPVMPWATSVASS HN

BRAAPAKVEALPPREVDAVAMASNAETE
TEEERDGHYLRGI LSQELQIKEF

¥I DERLFYE

>BRJR16757.1 NADP-dependent malic enzyme, partial [Relurcpus littoralis]
LF" s TGTA EISROTEAPIEECREKRVWLVDSKGLT ERDSLOSFEE JHEPLTSLL
(=)

Zea NADP- ME .55, JoS 5 (0 (M: SMO311L#) jle b oS 0 IS5 055 LKL Lol e NAAP-Me 05 o 2S5 155 51 (gl sad (cll -8 IS
5 ("84 L 41 15,485 5) Malic enzyme, N-terminal domain iis, cwes 55 owe dewlgiel W U5k L (KP122942.1 o zis o5le) Mays

o503 NADP- ME 55, Jis (g A2 oy Olis e ol Koy 5 505 Sl e &S (W0 B Yo ug S s 5 NAD(P)-binding domain

Al s s ool NAD(P)-binding domain s 31 isu 8 Al sl VE U3l U (AJR1B757. 1 s s o5led)

A Cyriococcun paiens
~ & Brachiria villosa

- L
= i Digitoma sengumals
=l i Pemieum mibmceum
A A Megathyrsus nasimas
25 Plisagmites australis
—m: A Achuropus linorals*=**
EL 4 Elcusine coracana
4k Isachne mauritiamna

4l

— = bk Hyparrhenia rufa
" — & Oryem sativa Jeponca
2| s P mays
n — 4 Sorghum bicolkor
=5—— M Capilllipedium parviflorum

& Brachypodium distachyon
e i Sciaria ialice

e O Tt um aesLivum

i Hydnilla vericallata

— i Flavers wmnervia

—— & Flaveri Moridana

A Flaveria bidenis

w—— &4 Arabhidopsis thaliana

—— & Theobroma cacan

— & Neotan @bocum

- & Lycopersicon esculentum

& Mesembrvanthemum crystallimem

Micromwrmas pusilla

i i Achuropus lgorais***
2| — i Eleusine coracana
v Panicum miliscoum
& Hyparthenia rua
. Brachisra villosa
j,(‘:npil'p‘dhmp;miﬁm
A Megahyrsus manimus
4 Sorghu hicolor
£ Oryza saiiva Japonica
A Cyriococcum
3 & Digilnna sangunals

£ Brachypesdium dstockyon

—;F A fea mans
F— M lsachne maurtiog

— i Hhadrll verticilla
T— My Pheagmiles msirais
wa— £ Nicoting tshacur

— A Lyeopersican esculennam
2u Arahideqsis thalire
& Thechroma cacan
& Flaveria bideats
4 Flaveria minervia
T— M Flveria lorkdea
L4 Mesembirganibermm erystalnum
A Setorm itehica
A Trii

KL s I

Pl ro s pusils

aalizad b S35k e s (ea) LS L b Gl ) es gy T NADP-ME 5y, 15 ((Cosly) Nadp-Me g 28 5 15 el B anslis -0 S
A a5 s Ve e 33 1SS il 35 Al e 5 (NiGHDOTJOINING) slons JLail (255 s MEGAG i53le 5 5

S 03 Sl M el leas 4 eds S5 aekd J b RE 5 GE sl S5l 5 e Cmo Aol ¢l PCR Jsams wbadse -1 IS

H#SM1153

AP 5l 1Y o lois [n203190 0590 /(1 a5 S -


https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.3.14.8
http://mg.genetics.ir/article-1-1507-en.html

[ Downloaded from mg.genetics.ir on 2026-05-25 |

[ DOR: 20.1001.1.20084439.1396.12.3.14.8 ]

...éﬁ}ln)}éﬂ 9 (M p «Silwlos> ch‘.igj,l}axs =133

Q\J&A}‘_;:J,L»‘;.Jﬁrl.@ﬂ

Gl Gl Sl Na© 5 KT dsle bis (o508 55 o
05,5 53 s eyl 4,5 (Anschitz et al. 2014)
3 KS e R R (Recretohalophytes) Las s &5 S,
Glaiws Ltan S 5l ool 0 (S slag s beks b
03 ke 9L polie b (Flowers et al. 2015) s, .
e 133 53 15 6lS Ll 8 NaCl [V se s ee clale
G L eV UKD das e Ol S glaes b
(e oS s e DL il (S50 slaesls 4T
«(Yuan et al. 2015) s,ls 5L (¢ 5,50 ol lds 4 S
Slacble s olS ins LYs 5l (S S 58 asta 05
el i Bl Gt b 3l (655 O me S VL
a8 Jols ol 3 (g8 SRS 4 aslae L )8l by
(SInle Gl (S5 dnd G Shy Ol Gledam
Gl o oseas 4 5o Sl S b 55 glaasis
A5 S e 53 s el S (s
a5 A i ail o pon nAdp-me O3 s 108 5
Loosls oL o S b s Sobsdl s sl sz
35 01 Olo Ol ks e 5 o8 KP122942.1 o zies o les
W58 3 ey 3y Sad J¥ e e Ve cals

5 oS ) sl nadp-me a4 5
Megathyrsus maximus cla«,S nadp-me L ao,s Q)
4> 5 (FN397882.1) australis Phragmites 5 (FN397868.1)
gbasS Lodops AT 5 A G Ay ke
Aristida s (CAZ48717.1) Megathyrsus maximus
(Y Jsd=) il Slees (CAZA48489.1) rhiniochloa
S slasl glisl (S8 5l ey S35k slaag s
e dewsa Laly, ool e LSS b s eslgls
S sdome LT L e 5 sl (B (Sl sl e
Golovnina ) & gd e s LEL o anb Okl (5 ae s
SS5skd S e b sl asy s (et al 2007
e osba AT S B 5 LS a5 B o) g ladsed

(6 J,Q)J}.L;Mewoj;j.)@

Real-time PCR iS5 laas o awslr 51y e
R i
sles sanadp-me O3 gl p Jgame ool Kol o
AV sles s oSt by s Ju8 05 5 o) S Sl a5 VA/O
syl pde &S Cosledd e3ls 0LV JSS s 3 S sl a5
LS o Ao |y polanstl o 5T 5 als el

S5 Ll o nadp-me 05 Ol 3 ek Olps e
e S chale) i Jlesl 5, Ve 5l g 48 5l LGS (655
Ol a0 mdlognd ogms sl 53 S 555m 05 Ol (Y po Lo
(A JSKE) il il Bl dals glad sed 4 s ol YA

Sl s ks IS Gl 8 das e 0L SRash ol b
SalS s ey sbas dald 4 o NaCl S5 Y po o Vs
Sosle Sy 3l s F 5 g ege Jols 52 .00 IS8 cnl asly
Sl Ps S il heg o Ol 5 LSS
Ui olnle dmse S G0 cos ) S Jds S
J5 08 5 edle SLULS WSl 4 a5 b S 58 by
Al o 5 e iS5l sl S Ol s 03l i
S e bl By b 653 G55 55 ezl ams
Sp 0 Ol Glgome 5 S35 IS s g s 5 5 JS
s Jle=l LYs 5l .(Le Dily et al. 1993) wb o ials
el Sl 6 Ol5 e (8 Sl SRS Gl
A alpe Rl 5 (O AS) s IS (geiST o 5
Bertrand and ) 55 o,lal (5,58 25 Cow el SO el
@ G S atalis Ol ol iass > (Schoefs 1999
analad (DY KE) sl OLE 1y gols pmn sl (21530 dals
2 s sba ax SIS esy smasd Gl Jsans
G a5y 58 Sts gy5d A5 et peslSs
e b el 4 Grest adyl Jsame Olgea) sl
508 S s Jsbee ladd e S G b Sl e

{(Roitsch 1999) 5 55 s (i 5 4 7 psl5 sl 1


http://scialert.net/fulltext/?doi=ijb.2011.73.81&org=11#629006_ja
http://aobpla.oxfordjournals.org/content/7/plv055.full#ref-5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4927796/#B33
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4927796/#B94
http://www.ncbi.nlm.nih.gov/nucleotide/259661907?report=genbank&log$=nucltop&blast_rank=2&RID=5BN6EKXC015
https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.3.14.8
http://mg.genetics.ir/article-1-1507-en.html

[ Downloaded from mg.genetics.ir on 2026-05-25 |

[ DOR: 20.1001.1.20084439.1396.12.3.14.8 ]

Q‘)&aﬁ}d))ﬁwﬁr‘.@j‘

...G.Sjle)}éﬂ 9 (W wSiwlos ss‘.iaujgl}g‘xs ggjlg})'

=il RFU AT

Wk Peak b Wek Peak
i
200 ’ '.I|

= RFU) AT

Temgperature, Celaiz

Tempenature, Celsus

VA/S i jas ST b s nadp-me slaoss (aSTy oV pame sd slos () ol iash 53 ST b 5 (Cnly) NAdP-Me laos wosd o JUT -V 2

PN KO WIPES R I

S Y 345 B00 e

Wl

to o e 0kl sl Gbasles @ b e bl ab § 15 55 dall Olgea (i) al gl e lasles 5o nadp-me 05 Ol anlis A IS
YA Sas Ve Je Ve les ja nadp-me 03 0L @ s el Sl 03 5l eolinad b baosls (5l Jbo a0 OLES dald & T bajlas Ol i Ole

ool (Sl bl g Gla s slily s sk onl Lo
nadp- 5l el (gilulir S5 ankd GC dw )y 5 5508 Lles
CAlcalculator 5l 3l eslizal L dlyszd essy s me
3 e W52l 5 GC oy (JIy IS GC o ys s vl
SEVIY 0 el (iluldr 5 ask jsdS Ll Lastla
VL el sdas 0L SIS o pslie cpl LS 550, /Y
Ol sl 0T s agy 039S 3l esliad & 55 5 05 cnl Ol
YL ol e b gbe0) 5o Ga8 Jled &S el ool

A)JMLZ)L«.;JJJJ

L plnil JolS [ sba upends ) «SST 4 a5 b ol
J‘J’; aS Wsls plis @Lﬁ R osj.i.': J.al;— G, Ladjf O
SEL aSsn 5 SAASH mhaw 53 omss s s, e
) S35 o5 e Eleusine coracan j,ss oS 5 C4
A5 5o et Yol 45 C3 5 am Oy e oplply (ool
2 S5l b baS ol G s 5 s sS

&Lvu‘ ob‘b L)’:'J«‘J'e‘ ‘)‘}J’ Ja.?u

AP 5l 1Y o lois [n203190 0590 /(1 a5 S -



https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.3.14.8
http://mg.genetics.ir/article-1-1507-en.html

[ Downloaded from mg.genetics.ir on 2026-05-25 |

[ DOR: 20.1001.1.20084439.1396.12.3.14.8 ]

...éﬁ}ln)}éﬂ 9 (M p «Silwlos> ch‘.igj,l}axs =133

Q\J&A}‘_;:J,L»‘;.Jﬁrl.@ﬂ

b S amd Ol5 e ool gl (Cushman 1992) ab o ool
Vzml (558 55 o nadp-me 05 sl p ol oS
Aol gl 4wty s slassSE Al
Byb 58 ke

o |y NADP-ME Wl 55 o Waiijs, O0E (im ,S03 bl
L .(Turner et al. 2001; Schroeder et al. 2001) das ;| 3 3G
5 ,Sdes oS Lol 5l o 288 COp ol i jsy OAS e
g5l e bdshe Sy, 4 CO, L5 NADP-ME
=28 NADP-ME (gl sime 21531 L 6LS (Zhang 2003) o
S o Bt s e 53 1,C0p it 5

w3l SJls 5 MRNA & s S 5,158 Sun et al. (2003)
Aloe saponarea Haw s Aloe vera L. olalS ;5> NADP-ME
Al IRl o S e pade Sl slre s o
s s nadp-me 03 Ole 53l sdal Sz S pimes
Ussn oilaly 55 Aol 1) opd Stk O s
ok cpl ya nadp-me O3 Oly Gul5sl &S s S s e
Cole 0o s i e Sl Ll Gle L L5 e
boams b s a3l el gl el sl
Schroeder ) ol v sl i s o NADP-ME 55, 4SO
S &S 58 sw e Ol e (Li et al. 2009; et al. 2001
o531 L elS s ol sl MRNA clae 5o Ol Jaall s
5 o313 SRl J ke (5aml 5Lis sl (gla s A 5
S o IS 15 2 58 o llasls

ol =25 Sl 4 ol NADP-ME mj sad sl esle YL
53 Jsk o Na" g 55,5 L CE wile e slaly 553 s
Cslods 1S S 0315 ol p sskea gops SR b
Ll .(Li et al. 1999; Cushman 1992; Zhang et al. 2009)
3 ey SalS Al e 3 edd W Vb kg
Sl S WS b Slle 51t K s
i 3 Bl e B A e pen 3 35 NADP-ME sz
53 edd A5 SVl sl 53 3T el Ylansl S 015 s
Wu et al. 2008; Shao et al. ) s s =S )lin 55 a0 oyl
Sl BYs Sl S 4S5 S e Olg e crl ol 5 (2009
sl Jshor 53 2Vl W55 5l 531 NADP-ME ol

SO 4 Cod oD S S e 0 ol 5 5 cl Jusas
(Harrison etal. 2011) 1 5 oo o313 e 5 S0

Sleslized b g s, Jf NADP-ME 55, JI5 42 b
sl VE Ghils sddlis I oS sl 0l Interpro i3l
aadipd et pels 5l s S (2 £058) il e Al
olpls slasl 51 gws ol das e kS5 |, NAD(P)
/by /W i 4w Lol 45 o5 Rossmann type fold 5
ol b Sl e Sl e GlapeSs il e W
G S 3 sl g e bl Lls 1) e
53 eel> Gl JolS b dd Gasie U555 ond Ll SGs P
(Lietal. 2009) <ol 3Lcim)AY 5T !

L 05 b awslis s nadp-me 0F s O ol= s oo
2l S oSt s g Seslul sls J S Olgea oS
Tian et .15l . 05 Ol oldlas s e SBOS el
GAPDH ., 054 Sl ks, ) L al (2015)
TUB , EF-/a « UBQTIP41SAND PP2A elF-4a ACTIN
3 Gosh gl i ple)S e Gt Cos s
O3 el TUB 5 ACTIN slad o5 Lsls olis i
nadp- 05 Ols w2 G REEY adllas 5,590 A0S e 2
S Ve oo Ver Hlad jo Ldgisy mhaw 53 0Ly Sl 51 me
(A USE) sl Ol el a4 e

b ot jsbas oS 1) o055 (6ol Oly mhaw (5) 58 A5
Carillo ) sas o ks Lls blisl oS Chablos b audites 8
Sldlas oS s Ol i sla st wy o (et al. 2003
o5 e nadp-me o5 Ol ks N ST ISLINT'S
a il e GlaneilSe Ylamml ool ol plowil (555
03 S LS e e )‘<”J&’ Loss U5 Jos sk
3 S5 SeksS il Al gl Op58 523 Ol
Cutler et al. ) 55, 0 sl 4 OLlS 5 b i 4 Cojlis
05 340 OS5 Ol 51, 5 S 5 (2010; Kim et al. 2010
Abe et ) &S o Jsl sy sla, St Law g VS, K
oo (@l 1997; Busk and Pageés 1998; Saibo et al. 2009
Slse S5l L NADP-ME il oS Colodd osls 0L

Sop o Cod L) Lol glad g 53 Al ;i.iﬁ.mj


https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.3.14.8
http://mg.genetics.ir/article-1-1507-en.html

[ Downloaded from mg.genetics.ir on 2026-05-25 |

[ DOR: 20.1001.1.20084439.1396.12.3.14.8 ]

Q‘)&mﬁjd))ﬁwﬁrw‘

5l )9l g w3 g (SIS Wi SgTgr 1 b

Jio o050 5 CA oS 55 o5 5 0l e Caslas IS0
Sp) e glacdla, Ol L) el
S F ol al e o Sy Jl gl 1) e

B8 b e kS 5 50 e Sl OlalS

&l

Abe H, Yamaguchi Shinozaki K, Urao T, Iwasaki T,
Hosokawa D, Shinozaki K (1997) Role of Arabidopsis
MYC and MYB homologs in drought and abscisic
acidregulated gene expression. Plant Cell 9: 1859-1868.
Amira MS, Abdul Q (2011) Effect of salt stress on plant
growth and metabolism of bean plant Vicia faba (L.).
Journal of the Saudi Society of Agricultural Sciences 10:
7-15.

Anschitz U, Becker D, Shabala S (2014) Going beyond
nutrition: regulation of potassium homoeostasis as a
common denominator of plant adaptive responses to
environment. Journal of Plant Physiology 171:670-687.
Arnon DI (1949) copper enzymes in isolated chloroplast;
polyphenol-oxidase in Beta vulgaris. Plant physiology
24:1-15.

Ashraf M, Harris PJC (2013) Photosynthesis under
stressful environments: An overview. Photosynthetica 51:
163.

AyeniO, Ndakidemi P, Snyman R, Odendaal J (2012)
Assessment of Metal Concentrations, Chlorophyll Content
and Photosynthesis in Phragmites australis along the
Lower Diep River,CapeTown, South Africa. Energy and
Environment Research 2 : 128-139.

Bartels D, Sunkars R (2005) Drought and salt tolerance in
plants. Critical Reviews in Plant Science 24:23-58.
Bertrand M, Schoefs B (1999) Photosyntheticpigment
metabolism in plants during stress. In:Handbook of plant
and crop stress (ed.Pessarakli, M.) Marcel Dekker, New
York 527- 543.

Bose J, Rodrigo-Moreno A, Shabala S (2014) ROS
homeostasis in halophytes context of salinity stress
tolerance. Journal of Experimental Botany 65:1241-57.
Busk PK, Pages M (1998) Regulation of abscisic acid-
induced transcription. Plant Molecular Biology 37: 425-
435.

Carillo P, Annunziata MG, Pontecorvo G, Fuggi A,
Woodrow P (2011) Salinity stress and salt tolerance. In:
Arun S, editor. Abiotic Stress in Plants - Mechanisms and
Adaptations Croatia: InTech. pp. 22-38.

Cushman JC (1992) Characterization and expression of a
NADP-malic enzyme cDNA induced by salt stress from
the facultative crassulacean acid metabolism plant,
Mesernbryantliernumcrystallinurn. European Journal of
Biochemistry 208: 259-26.

Cutler SR, Rodriguez PL, Finkelstein RR, Abrams SR
(2010) Abscisic acid: Emergence of a core signaling
network. Annual Review of Plant Biology 61: 651-679.

S el i o Glp S s e oLl Gl
am r.k.:”."“ (_;LAV.M:.;LQA 4&)}.}3 L«V:MS Co Qj w‘ QL:J r..b..\:“.'*
LG a,S 3 s 2050 i n 5 syl s 05 0L

6(.&(,.««:;&.0 OJL.)b 6;@[?— C)L‘«w‘ w“.&‘.) J‘J:'w') B

Detarsio E, Gerrard Wheeler MC, Campos Bermudez VA,
Andreo CS, Drincovich MF (2003) Maize CNADP-malic
enzyme  Expression in  Escherichia coli and
characterization of site-directedmutants at the putative
nucleotide-binding sites. Journal of Biological Chemistry
278: 13757-13764.

Ding F, Chen M, Sui N, Wang BS (2010) Ca*
significantly enhanced development and salt-secretion rate
of salt glands of Limonium bicolor under NaCl treatment.
South African Journal of Botany 76: 95-101.

Echevarri’a C, Garci a-Maurin™o S, Alvarez R, Soler A,
Vidal j (2001) Salt stress increases the Ca2+-independent
phosphoenolpyruvatecarboxylase  kinase activity in
Sorghum plants. Planta 214:283-287.

Edwards GE, Franceschi VR, Voznesenskaya EV (2004)
Singlecell C(4) photosynthesis versus the dual-cell
(Kranz) paradigm. Annual Review of Plant Biology 55:
173-196.

Flowers TJ, Colmer TD (2008) Salinity tolerance in
halophytes. The New phytologist 179:945-963.

Flowers TJ., Munns R, Colmer TD (2015) Sodium
chloride toxicity and the cellular basis of salt tolerance in
halophytes. Annals of Botany 115: 419-431.

Furumoto T, Hata S, Izui K (1999) cDNA cloning and
characterization of maize phosphoenolpyruvate
carboxykinase, a bundle sheath cell-specific enzyme. Plant
Molecular Biology 41: 301-11

Fu ZY, Zhang ZB, Hu XJ, Shao HB, Xu P (2009) Cloning,
identification,expression  analysis and  phylogenetic
relevance of two NADP-dependent malic enzyme genes
from hexaploid wheat.Comptes Rendus Biologies 332:
591-602.

Gulzar S, Khan MA, Ungar 1A (2003) Salt tolerance of a
coastal salt marsh grass. Communications in Soil Science
and Plant Analysis 34: 2595-2605.

Harrison RJ, Charlesworth B (2011) Biased gene
conversion affects patterns of codon usage and amino acid
usage in the Saccharomyces sensu stricto group of yeasts.
Molecular biology and evolution 28: 117-129.

Hasegawa PBR, Zhu J, Bohnert H (2000) Plant cellular
and molecular responses to high salinity. Annual review of
plant physiology and plant molecular biology 51:463-99.
Hibberd JM, Sheehy JE, Langdale JA (2008) Using C
photosynthesisto increase the yield of rice rationale and
feasibility. Current Opinion in Plant Biology 11: 228-231.
Hiscox JD, Israalstam GF (1979) A method for the
extraction of chlorophyll from leaf tissue without
maceration. Canadian Journal of Botanyv 57: 1332-1334.

AP 5l 1Y o lois [n203190 0590 /(1 a5 S -



http://www.sciencedirect.com/science/article/pii/S1658077X10000032
http://www.sciencedirect.com/science/journal/1658077X
http://www.sciencedirect.com/science/article/pii/S0254629909002816
http://www.sciencedirect.com/science/article/pii/S0254629909002816
http://www.sciencedirect.com/science/journal/02546299
http://www.sciencedirect.com/science/journal/02546299
https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.3.14.8
http://mg.genetics.ir/article-1-1507-en.html

[ Downloaded from mg.genetics.ir on 2026-05-25 |

[ DOR: 20.1001.1.20084439.1396.12.3.14.8 ]

...éﬁ}l&)gﬁ' 9 (M p «Silwlos> ch‘.ﬂgj,l,.axs =133

O\)&-ﬁ-ﬁjé-’ﬁ@ﬁrw|

Hong SY, Kim OK, Kim SG, Yang MS, Park CM. Nuclear
import and DNA binding of the ZHD5 transcription factor
is modulated by a competitive peptide inhibitor in
Arabidopsis. The Journal of Biological Chemistry 286:
1659-1668.

Garg R, Verma M, Agrawal S, Shankar R, Majee M, Jain
M (2013) Deep Transcriptome Sequencing of Wild
Halophyte Rice, Porteresia coarctata, Provides Novel
Insights into the Salinity and Submergence Tolerance
Factors. DNA Reseach 21:69-84.

Golovnina KA, Glushkov SA, Blinov AG, Adkison LR
Goncharov NP (2007) Molecula phylogeny of the genus
Triticum. Plant Ecology, Evolution and Systematics 264:
195-216.

Iglesias AA, Andreo CS (1990) Kinetic and structural
properties of NADP-malic enzyme from sugarcane leaves.
Plant Physiology 92: 66-72.

James RA, Blake C, Byrt C S, Munns R (2011). Major
genes for Na* exclusion, Nax1 and Nax2 (wheat HKT1;4
and HKT1;5), decrease Na* accumulation in bread wheat
leaves under saline and waterlogged conditions. Journal of
Experimental Botany 62: 2939-2947.

Jeffrey SA (2007) Improving photosynthesis and vyield
potential. Improvement of Crop Plants for Industrial End
Uses 27-58.

Le-Dily F, Billard JP, Le-Saos J and Huault C (1993)
Effects of NaCl and gabaculine on chlorophyll and proline
levels during growth of radish cotyledons. Plant
physiology and biochemistry 31:303-310.

Liao Y, Peng YG, Chen GZ (2007). Research advances in
plant salt tolerance mechanism. Acta Ecologica Sinica 27:
2077-2089

Li MY, Liu YJ (1994) Halophytes of Yellow River Delta
in north Shandong Province of China. Journal of Qufu
Normal University pp: 125-133

Li WH, Hao NB, Ge QY, Zhang QD (1999) Advance in
Study on CPathway in CPlant. Chinese Bulletin Botanical
16: 97-106.

Li ZH, Zhang LJ, Cui ZH, Zhu YS, Fan JJ, Ruan YY,
Wang C (2009) Bioinformatical Analysis on C NADP-ME
from Maize. Biotechnology Bulletin 3: 61-64.

Kasuga M, Liu Q, Miura S, Yamaguchi-Shinozaki K,
Shinozaki K (1999) Improvingplant drought, salt, and
freezing tolerance by gene transfer of a single stress-
inducible transcription factor. Nature biotechnology
17:287-91.

Kaya C, Kirnak H, Higgs D and Saltali K (2002)
Supplementary calcium enhances plant growth and fruit
yield in strawberry cultivars grown at high (NaCl) salinity.
Scientia horticulturae 93: 65-74.

Kim T-H, Béhmer M, Hu H, Nishimura N, Schroeder JI
(2010) Guard cell signal transduction network: Advances
in understanding abscisic acid, CO,, and Ca®" signaling.
Annual Review of Plant Biology 61: 561-591.

Maier A, Zell MB, and Maurino VG (2011) Malate
decarboxylases: evolution and roles of NAD(P)-ME
isoforms in species performing C4 and C3 photosynthesis.
Journal of Experimental- Botany 62: 3061-3069.

- AP 5l 1Y o los [n203198 0,90 /oyt g5 S

Maurino VG, Drincovich MF, Andreo CS (1996) NADP-
malic enzyme isoforms in maize leaves. Biochemistry and
Molecular Biology International 38: 239-250.

Maurino VG, Weber APM (2013) Engineering
photosynthesis in plants and synthetic microorganisms.
Journal of Experimental Botany 64: 743-751.

Nilsen ET, Orcutt DM (1996) The physiology of plants
under stress: abiotic factors volum 1. Wiley, New York.
Nardini A, Tyree MT, Salleo S (2001) Xylem cavitation in
the leaf of Prunus laurocerasus and its impact on leaf
hydraulics. Plant Physiology 125:1700-1709.

Palidwor GA, Perkins TJ, Xia X (2010) A general model
of codon bias due to GC mutational bias. PLoS One 5:
e13431.

Parida Ak, Das AB (2005) Salt tolerance and salinity
effects on plants: A review Ecotoxicology and
Environmental Safety 60:324-349.

Pfaffle MW (2004) Quantification strategies in real-time
PCR. Chaper 3 pages 87 - 112 in: A-Z of quantitative PCR
(Editor: S.A. Bustin) International University Line (IUL)
La Jolla, CA, USA publication.

Puigbo P, Bravo IG, Garcia-Vallve S (2008) E-CAI: a
novel server to estimate an expected value of Codon
Adaptation Index (eCAIl) BMC Bioinformatics 9:65.
Roitsch T(1999) Source-sink regulation by sugar and
stress. Curr. Opin. Plant Biology 2: 198-206

Saibo NJ, Lourenco T, Oliveira MM (2009) Transcription
factors and regulation of photosynthetic and related
metabolism under environmental stresses. Annals of
botany 103: 609 - 623.

Saigo M, Bologna FP, Maurino VG, Detarsio E, Andreo
CS an Drincovich MF (2004) Maize recombinant non-C
NADP-malic enzyme: a novel dimeric malic enzyme with
high specific activity. Plant Molecular Biology 55: 97-107.
Saigo M, Tronconi MA, Gerrard Wheeler MC, Alvarez
CE, Drincovich MF, Andreo CS (2013) Biochemical
approaches to C4 photosynthesis evolution studies: the
case of malic enzymes decarboxylases. Photosynthesis
Research 117: 177-87.

Scott TA, Melvin EH (1953) Determination of dextran
with anthrone. Analytical Chemistry. 25:1656-1661.

Shao HB, Chu LY, Jaleel CA, Manivannan P,
Panneerselvam R, ShaoMA (2009). Understanding water
deficit stress-induced changes in the basic metabolism of
higher  plants-biotechnologically  and  sustainably
improving agriculture and the eco-environment in arid
regions of the globe. Critical Reviews in Biotechnology
29: 131-151. 27.

Shao HB, Liu ZH, Zhang ZB, Chen QJ, Chu LY, Brestic
M (2011) Biological roles of crop NADP-malic enzymes
and molecular mechanisms involved in abiotic stress.
African Journal of Biotechnology 10: 4947-4953.

Shi H, Lee Bh WSJ, Zhu JK (2003) Overexpression of a
plasma membrane Na+/H+ antiporter gene improves salt
tolerance in Arabidopsis thaliana. Nature biotechnology
21:81-5.

Sun SB, Shen QR, Wan JM, Liu ZP (2003). Induced
Expression of the Gene for NADP-malic Enzyme in
Leaves of Aloe vera L. under Salt Stress. Acta Biochimica
et Biophysica Sinica 35: 423-429.


http://www.biomedcentral.com/1471-2105/9/65/abstract
http://www.biomedcentral.com/1471-2105/9/65/abstract
http://www.biomedcentral.com/1471-2105/9/65/abstract
https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.3.14.8
http://mg.genetics.ir/article-1-1507-en.html

[ Downloaded from mg.genetics.ir on 2026-05-25 |

[ DOR: 20.1001.1.20084439.1396.12.3.14.8 ]

Q‘)&mﬁjd))ﬁwﬁrw‘

5l )9l g w3 g (SIS Wi SgTgr 1 b

Suarez N; Medina E (2008) Salinity effects on leaf ion
composition and salt secretion rate in Avicennia germinans
(L.) L. Brazilian Journal of Plant Physiology 20:131-140.
Schroeder JI, Kwak JM, Allen GJ (2001) Guard cell
abscisic acid signalling and engineering drought hardiness
in plants. Nature 410:327-330.

TadaY, Komatsubara S, and Kurusu T (2014) Growth and
physiological adaptation of whole plants and cultured cells
from a halophyte turfgrass under salt stress. AoB Plants 6:
plu041.

Tian C, Jiang Q, Wang F, Wang G, Xu Z, Xiong Ai (2015)
Selection of Suitable Reference Genes for qPCR
Normalization under Abiotic Stresses and Hormone
Stimuli in Carrot Leaves. Plos One 10: e0117569.

Turner NC, Wright GC, Siddique KHM (2001) Adaptation
of grain legumes (pulses) to water-limited environments.
Advances in Agronomy 71:193-231.

Udvardi MK, Kakar K, Wandrey M, Montanri O, Murray
J, Andraiankaja A, Zhang J-Y, Benedito V, Hofer JMI,
Cheng F, Town CD. Legume transcription factors: global
regulators of plant development and response to the
environment. Plant Physiology 144: 538-549.

Wang J, Baochun L, Yaxiong M, Xiaole M, YongL,
Erjing S, KeY, PanrongR, Xunwu Sh, HuajunW
(2015). Transcriptomic profiling of the salt-stress response
in the halophyte Halogeton glomeratus. BMC Genomics
16:169.

Warwick NWM, Halloran GM (1992)Accumulation and
excretion ofsodium, potassium And chloride from leaves
of two accessions of Diplachne fusca (L.) Beauv. New
Phytologist 121: 53-61.

Wu YM, Lv JZ, Wang SJ, Li RZ (2008). Research
Progress on Eco-physiological Res ponses of Plants to
Drought Conditions. Rain Fed Crops 28: 90-93.

Yuan F, Lyv M J, Leng BY, Zheng GY, Feng ZT, Li PH
and et al (2015) Comparative transcriptome analysis of
developmental stages of the Limonium bicolor leaf
generates insights into salt gland differentiation. Plant Cell
Environ 38: 1637-1657.

Zhang F, Chi W,Wang Q, Zhang QD, Wu
NH(2003).Molecular cloning of C4-specific Ppc gene of
sorghum and its high level expression in transgenic rice.
Chinese Science Bulletin. 48: 1835-1840.

Zhang ZB, Shao HB, Xu P, Hu MY, Song WY, Hu XJ
(2009). Focus on Agricultural Biotechnology: Prospective
for Bio-watersaving Theoriesand their Applications in the
Semi-arid and Arid Areas. African Journal of
Biotechnology 8: 2779-2789.

Zhifang G, Loescher WH (2003) Expression of a celery
mannose 6-phosphate reductase in Arabidopsis thaliana
enhances salt tolerance and induces biosynthesis of both
mannitol and a glucosyl-mannitol dimer. Plant, Cell and
Environment 26:275-83.

Zhu J. Salt and drought stress signal transduction in plants
(2002) Annual Review of Plant Biology 53:247.

AP 5l 1Y o lois [n203190 0590 /(1 a5 S -



http://www.scielo.br/scielo.php?script=sci_serial&pid=1677-0420&lng=en&nrm=iso
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tian%20C%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20Q%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20F%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20GL%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20ZS%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xiong%20AS%5Bauth%5D
http://www.sciencedirect.com/science/bookseries/00652113
https://link.springer.com/journal/11434
https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.3.14.8
http://mg.genetics.ir/article-1-1507-en.html
http://www.tcpdf.org

