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The activity of ascorbate peroxidase (Cm APX) enzyme and
expression level of it's encoding gene in salt stress condition in
three Sistan melon Landraces (Cucumis malo L.)

Y L. . Y #Y o, .
6J>L9L;A.:\ﬁjusjl.wb‘9w; "}‘d}h”"’“?“"“

Somayeh Montazerinezhad®”, Mahmood Solouki?and Barat Ali Fakheri®

ol o&sils (g5,5LES (654 585 g0 Al Ll S ant ol s )
J;b om\é 65})}&3}.::}@\3@ Cw‘ a); )L:..i'.ib -y

1- M.Sc graduate student, Agricultural Biotechnology, University of Zabol.
2- Associate Professor, Department of Plant Breeding and Biotechnology,
University of Zabol.
montazerinezhad@gmail.com : g xS s (O3 J giens s 55 3

QPN 28y )b = AY/E/T 1555 500)

() (el § SO (ki
IFAY Ol 9 b F oyl (298 0398

o %

1£0-10¢ axio

ouS>

I3 Wb o 1y (elh) OBLE 5 Klos § Wy & Cuwl e debuob folge dloz 31 (39
pedailio 9 OF Ol yud 31 QLS 50 b 519 31 rwg 4old H9 9 Sl B S a0
OF Ol Oliwo (w33 s9kie 4 95 ol 33 . Ngl o0 3 5Ces § Ay S g 38 gl U Jolo
0% 03 0395 4w 13 (APX) 3lumas 5 Dby guT Ol BT a1 3T O udi 9 Cm APX
JyS Tulyd 30 515G 4w b (Bolad SlS” gy LIB 33 39556 Urgo 4 (il T (O3l
o O 9 o HT Gl OT 31 s -2 11 (NACH y¥g0 Ao FO+ §Y0+) (598 b § oS
o3y 0345 4w 33 Real Time PCR &g, 3l edlatwl b (Cm APX) lows™l p Obyeu O
G295 v 33 T iwdd B Lolel p .cd 5 sl 410 b 5t § &5 A w5 S
Rl Lo 818 LS ol B J 8 dignd 4 Cuwd 0395 4w & 30 CM APX o3 ol Yoo mM
MM (S38é gelaw 18 . HI1S e o )0 g ebaw 3O &5 e 9 &8 0395 50 Ol ! 38!
O3 Ol «Saed glaw (@l 50 o8l ST wy g 3590 0095 4w 4830 CM APX o5 Ol Yoo
T T 30 J 58 dighd A S (G310 (S0 D30 4 510 b & dw 0095 33 Cm APX
U5 53 3ol g b 98T Ol 1 T 1 3T Codlad gidas (S50 010 OliS Jal™ vy
O Canilel gy 0895l 47 318 ULl Wi 0345 1o (CM APX) 0 suiw 9 il Ol
Clld Bl of yon 4y I8 - S ude 0395 33 O ol Ol B g wled ez 1) (59
S0 AT 09 o0 i Cwwl (S i Tulph 4 0397yl Camibus oGS OT o 3T
PP O S 039 30 pd b LT BLiyl pucmed § Ol [ HT Sl 3T 4 Lgr 0 SBYS

S5 B (w0 9390 Obtugus

o3 ol
Sog
03>
Cm APX 45
Real Time-PCR


mailto:montazerinezhad@gmail.com
https://dor.isc.ac/dor/20.1001.1.25885073.1392.2.2.7.3
http://gebsj.ir/article-1-183-en.html

[ Downloaded from gebg.ir on 2026-06-01 ]

[ DOR: 20.1001.1.25885073.1392.2.2.7.3]

(S sk 3 same 5 0156 atte e

w(CM APX) lousl g S a5l a1 31 Cudlad

Reactive species) ROS ) 35Sl b slaai S blas ;s
Asada, 1994; Gill and Tuteja, ) s ~bli>~ ((oxygen
(2010

Llpd Cov sdiddg ROS L dilie sl LS sladsle
Jesle S 53 ROS ialS w Jool g3l aul 55 L i
ablie ROS L S5 505 58 oS5l poman 5 oS Olazils
Sh S bslast, ol Sl (Mittler, 2004) S
Gl il Jlie s adyle cbli= 5 ROS (5LsSL 55 suls
Mishra and Jhe, ) &k 15 Jle ollS 5 K> 55 ol o e
(2011

s (Molazem and Azimi, 2011) <5 )5 (ol sla a3
Ol Jled oS das e OliS (Esfandiari et al, 2007) 5.};.?
Wle o kijpd sS4 e lp OleeST ST slag 5
(Mirzage et al, 2013) coulasly (555 o 4 &b

S e eSSl Sl 5 VS T s
IS5 5 ol 4 Hp0p D s sl & tizees LaplaS]
g IS 55 (Yong et al, 2008) Lgk e O5enS|
S b 3l elilds Ho0p slasl, ol Sl
JS1s (Asada, 1992) &S o o135 055658 b, Sl
(Dabrowska et ol 57 ba; Ho0; L 5laas Sl sl

al, 2007)
APX + H,0, - Enzyme I* + H,0
Enzyme | + H,As - Enzyme 11° HAs
Enzyme Il + H,As — APX + Has H,O
Has + Has' - H,As + As

T e 2SI W I pj3 g (3131 S Y T a3 -0yl

305 H20z L &S (o3l (S )5 L APX i o
e R N L
Lol 3 VU 1y 2Ty ol s 15 gm0l 5T (sl 5T
ol o5 4 Klg gas 5 353 Ha0s L oS St &, 5
W5 S S S asle APX 3T Sl
w51 .(Panchuk et al, 2005) .S a5 1) 03s,ds ST

Gk 3l s, b s ege SEE ST, ol Sl

doddio

S Col oo $lad saa 31 S Cucumis melon L) o5 >
Olgoas 5 35d 0 CoiS Kist any 5 St St s L
Cosloddantlid (6)5d 4 Cand biwgie foxd Lol S
dolawl Lol o 51 ey anels OLS (Yasar et al, 2006)
5 A OB e T3S (sopd S o sty e
Golins 5 S o e OLES 3 Olyss b s 1y Les il
Lyl ps nl b dlie sl (S plie (550 Jals oS Ll S
Bohnert et al, 1995; Bressan et al, 2009; ) duas o 41,1«
23 &5 (Hasanuzzaman et al, 2012; Kosova et al, 2013
a5 St gble s ol gl is 5l S ol Lo sl
Sadome ol a1y olS Jgame 5 Ay LIS e oS ol S
Koca et al, 2007; Allakhverdiev et al, 2000; ) .S
Soss 5 a8 das e 0L Aalses (Ghorbanli et al, 2012
Mg e S5 il SLLS 5o pslast A5 bl Sl
(OH) LS s5an «(05)) dSTys ] 5T IS, N
Js950 5 [(RO) oS WWSsly 5 (HOp) oS sem
O3S «H202) O3soden kST ] Jols ISl 8 sla
Lilg e o5 (Gill and Tuteja, 2010) 555 o [(O2) 4>y
Slded s Shaan s Ll (Shn sbd S
Bian and Jiang, 2009; ) 1S o 5o |, L jletla 3 SAS 5
OlalS ol s s 5 0Ll ok sl (Sharma et al, 2012
el p s s e 2 S ol el gla S5l
L delosl bl s w0 0l oo Sl g 850 ol

.(Xu et al, 2008; Mirzaee et al, 2013 )iS o sl
S DS 5 el s Ol Sl 5 51 s arals
Asada, 1992; ) couledd plubls Cilise OLS 4 by
Ol en =Jleé .(Jimenez et al, 2001; Gill and Tuteja, 2010
b, Kul (CAT) SV «(SOD) 56 sems Ao soe
(MDHAR) S 53, &b, sl s 0a5 5 50 (APX) 5lausS)
US55, 05568 5 (DHAR) LS, ol Sy

L b Bl o 1St 5T Slle 31 zend Olye 4 (GR)

WAY (b 9 5wl 1V o)lods /090 0,98 [ (gum 5 (o] 9 Sl (owiiiien -


https://dor.isc.ac/dor/20.1001.1.25885073.1392.2.2.7.3
http://gebsj.ir/article-1-183-en.html

[ Downloaded from gebg.ir on 2026-06-01 ]

[ DOR: 20.1001.1.25885073.1392.2.2.7.3]

«(CM APX) 3lomsl g b ygsu a9 3T Cullad

5 S 3 5 1505 e s

5 SAE (Shhn) Ol o ot 0358 a5 LSS an
e YOO 5 YO0 o) (655 sl 4w 5 (b b Sade
ol by o&ils (55l sy oaSinssy 53 (NACl Y e
Lis wals oS w el S, e S LKa s
¢l » s Ll (Hogland and Arnon, 1950) S g8 J sloes
Sos gl b dgdomn 5l 5 o QLS 5550 3 25 les
o Do LISl b eslinad QLS (ol slp s 5
o 525 planil QLALS 0US 85l g i 5 S
gl Ol b AT los 3 5 A il S 5 wesd
NERBERE

IS Glolol sl 1 eDNA cslu 5 Lol g5lulis
CokS A pll O5LS oS CinnaPure RNA .5 L. g
1/0 58T U5 555 5os85 0 b add gl pand (shol )]
185 5285 as)sm; shOloT b 3 LSKE5 s el Ao
3ok s lOlT VU gkS sk 0L U5 55 0
i oslinl e g8 Sl Sl )il Ol oS s 1
Al XY 5 YAC Y glazge Jsb 5o 658 ol il
Con idasls O o gl Aoy 5 Lol s olSais Jawe s
03 5doe 3 ile3l opl 53 YU/YAY g0 Jsb gl sal oy
~Cs g LT s BB ot sdias OLES oS 55 Y B V/A
Aidzesls,l 3 ol Sale ax s —A by 53 (IS sl e
Ot &S5 DNase 51 o535 slOlss 03, o Sl Gl
CDNA i LOlT sl 51 day Al o e ss A5 e3lial
oslizal b STy opl el s ol e plonil g O (555 )
(WLl 5528 Vivantis =5 %) 2-Steps RT-PCR .5 3l
don 53 L0LT o S 5L Ve e SIEDNA ctla 55 2 S ol
A oslinal Lad gel

Real Time- o&iws 3l Guiss opl 53 :QRT-PCR iy, plox!
Hot Tag EvaGreen gPCR .S s PCR Set Corbett (3000)
85 Ol oS 2Lyl gl OSlew oS 2 master mix (ROX)
A eslal APX

c.\i)b LS))“; u:n-ns o QL&L:f d}l—w BE HzOz cble v.:b.\:
03 e Gl (S Olgen oS 5 pl chle &S 1
Chen ) &S o Jos €35, Ll slad RISTIE oS
.(and Gallie, 2004

(Goss Jed 5l ree la 25 5l (golaas @ &b o2 APX
-@ Jl:.‘! objﬂ 6‘)4! 9 UV 43.«2\ ue)‘.b‘ )‘ U’:"i” )f LJQT L):..J
Bonifacio et al, 2011; Tewari et al, 2013; Wang et al, ) » 5.
.(2013

S5l Spa slivke @S glcs,iy 4 g
wrlil Gl ()50 4 Jeod 53 s plendisn 5 S5
Loy S déls C)LG')UQ‘ dk::.w) “ )Lu L)'»’«‘)"L‘" Llele u_éb
Bauer etal, ) el ba 25 4y Coglie S5 5 JsS050 ol
GolSKws g 1y el laell il el -l (1993
ol 5 JsSse sl 5l eslinad L el el 5 olals
(Razavi etal, 2001) 5 5 ksl g sl oew SULS

2o 05 S glaciss, sl alS Ly il ax S|
" S s b sl uSls 55 O S B
)KJ LAL),:MJ “ o lad C«JL{ L_Sudj 6\)[....\:‘.).}- 9 L;."L-NLM:’ k;».@->
(Lievens etal, 2001) » ,;

AJ)S A )J Cm APX dj dl.:; BB, J:‘A)j”i Ui\ ‘)\ [NV
E) Real Time-PCR ui':}) )‘ oslazul l; db“““".‘.”"’ o °J.'1J‘>.
5 APX lust, ol Sl oluens| s (.J_J-;T Sl pimen

Ll (S 5 oS wea b L bl

09y 9 dlgo
LS g Joloms L Layds il 125 glasled 5 (LS 5l ge
s Yo sl b jhis O 3 s Jske Ao dond) e
Gl S Szl GladlilS 3 e Kdesls,l 35l Ssile
oeoss oaeb By ad oS sy e OF b e S s
sdalie OIS & 51 OT bl (5l 255 oS g 4 S
L sl JolS ok 2 b B s bl il bl s



https://dor.isc.ac/dor/20.1001.1.25885073.1392.2.2.7.3
http://gebsj.ir/article-1-183-en.html

[ Downloaded from gebg.ir on 2026-06-01 ]

[ DOR: 20.1001.1.25885073.1392.2.2.7.3]

Real Time PCR sla 215 55 oslitel 5550 sla ST JIy5 =)V Jsu>
Table 1- sequence of the primers used in Real Time PCR reactions
Gene Forward Primer Reverse Primer
Cm APX TCAGCAAAAAAAGCATCCTC ACTACCAACCCTCTCATC
18sIRNA  GGACAGGATTGACAGATTGATA  CTCGTTCGTTATCGGAATTAATTA
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Figure 1- Standard curve Cm APX gene, horizontal axis:
logarithm cDNA concentration- vertical axis: Cycle

Threshold (Ct).
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Figure 3- Cm APX gene expression in three Sistan melon
Landrace (Sefidak, Ghandak and Sefidak Khatdar) treated
with salt stress.
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Figure 2- Melt Curves of Cm APX gene, The peak
indicates a melting temperature (Tm) of 87 °C in Cm APX

gene product. For example, the red color is the melting
curve of Cm APX gene in Sefidak landrace at 250 mM.
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Table 2- gene expression Analysis Cm APX in Sistan
melon Landrace (Sefidak, Ghandak and Sefidak Khatdar)

treated with salt stress.
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Figure 4- Interaction between salinity and cultivar on APX

activity. The salinity levels were 0 (* ), 250 (# ) and 350
(® ) mM NaCl.
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Table 3- Analysis of variance of antioxidant activity.
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