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Abstract

Effect of oxiditive stress induced by Aminoteriazole (AT) on biochemical and molecular
chrachtrisatics of 0ld101 mutant in Arabidopsis plants

Peyman manbari

The growth and development of plants under biotic and abiotic stresses is always accompanied
with accumulation of various reactive oxygen species (ROS) molecules. Higher levels of ROS can
be harmful leading to oxidative stress-induced leaf death. In addition, chemical materials such as
Aminoteriazole also can cause oxidative stress by suppression of catalase activity. In this research,
several molecular, physiological and biochemical characterizations of old101 and ronl-1 mutant
plants, which has a point mutation in FRY1, in response to oxidative stress induced by different
concentrations of Aminoteiazole (AT) has been assayed and compared with wild type plants (Ler-
0). The results showed that the germination rate, fresh weight of shoots, roots and total plants
0ld101 and ronl-1 mutant compared with wild type plants (Ler-0) was significantly decreased, but,
no significant difference between mutant plants old10land ronl-1 was observed. A significant
decrease in total chlorophyll content and reactive oxygen species, especially H,O, in mutant plants
than wild type plants was observed. Also, specifically catalase activity in mutant plants was
reduced compared to wild type plants, but ascorbate peroxidase and peroxidase enzyme activity
was significantly increased in stressed plants. Relative gene expression analysis of reactive results
include DEFL, GST1, FRY1, sAPX, APX1, XRN2 and XRN3 showed that the expression of genes in
plants and ron1-1 mutant old101 than wild type plants (Ler-0) was reduced. Overall, the results
indicate an increased susceptibility to cell death induced by oxidative stress in plants and ron1-1
mutant old101 than native plants (Ler-0).

Key words: Arabidopsis, Aminoteriazole, Oxidative stress,






ST il glss 5 (ROS) (5081 Jlab (slaaisS adgi ol Jolas oais) pop Jole lgie a4y gilaanST s

clale Gl 5l 5elas 4y e a5 ROS (50 g adss o Jolas Sl (05 oy 09 g0 ciy y25 0035 slo Jodus jo
500 Jobow 4 el o 5 (ROS) (5 JLab (slaaigS (2l s 3950 Jsboo 53 (< 10°M) et
csles [Wang et al., 2005] cosls acalys of an a1, LalS s gilacasT s 5l 256 Jsho S o plowil oo
sl (oo Jlw)l 5 b albail sla 25Ty (laJld ca (Jobo s 40 1) b 25 ol lalS o5 o sl
lp 13 adss )3 6)9 0 IRl Gbial) yo A (el LS Caglie jiie Garwgs lp ol SDlegile alex
=130 i Silo b G 9 9510081 (25 S0 b wllgi oo OlalS 09,00 Jledias ez 08 g Cenex
Ot 505 £9,5 ploy S0 b ply JUET anl ) Sy peges jslar s (]l o Cueslie (Rl el 093 555k
aalsl b3l Jyjsnl 5 (ROS)' (ST sloonsiS ol gloil smndS Glall Jalts a5 sl yualey alowg 2 1
obls [Huang et al., 2012] oS o cdlad Joko (5o aedlS mhans Jooss S 50 Vb 4wl (sl yonly by oo
aslosls Ll (ROS) ¢3S Jlsd slaassS aoss ply 50 055 slaJobo culos sl slags il yinl oS5 b o
33 ST 4 09,5800 55l 5l aile JuboiliS a5 2 g (595 ek Jusd 5 (65,50 BT sla el [Meittler, 2002]
alie ,ola [Ort and Baker, 2002] sas o (2alsS cowdls S 10 LROS adgs cus 5 s o Cadlg IS
Jolss Lii> algs |, (ROS) (5T Jlob sloais adys ocs 55550 ;3 (RETC) T 5 28U JUasl oS 05
-3 NADP)H (13,5 Jlsd 5 (AOX) 3l 55U 201 pno (39,5 Jleb 35 3,50 ATP 5 35250 (6 ysgs oo
S8 saliag 4 Jsbw 40 LaROS IS 5 Lu[Moller, 2002] uisS o J 05 (55, 4 ol pé 5U5g,000
FRY1 (At5g63980) . oieb s ROS 55 sa5icts |, o] oMol aS 05 oo 7S ol s oy 5l slos S
Francois | o)1s 1,3 summy gy 10 o)lod o909, S8 593k slelyo 5 0392 9351V Jols sbia YAYY sk
oas b g 00,5 ;s ABA 5 ase sla s 4y (2iSTy 4o o ols a5 ol slagy; akexjl o5 o0l let al., 2008
S ol ol S5y sla o, IXiONG €t al., 2004] el S5 ame i 4 ol 23Sy o IPg e
o9 G Bliad ) Dland b Jysshl (ool Sl Grals el FIERYL (FRY1) (5 50 oud ool sl (ymslise

20,5 Cilbge ol o ¢ o alaw faile Sl g IPg asgs LB ioljél 4 e jel ool a5 o FRYL

1 - Reactive oxygen species

2- Respiratory Electron Transport Chin (RETC)
3- ROS gene network

4- Inositol 1,4,5-trisphosphate (1P3)



oeals el oS fryl-1 gs 4 ol oo b ez ol dos 5l sl sals (5155 goasie sla g FRYL 5 o

Jbes g ol s cos KINL, ADH, HSP70 alex 5l a5 4 5 STy slagys ol Gl 5 S o0 aibin]
[Kim Ly ay 5 28Ty slogys olo o> 5l i (il cos h0S2 g [Xiong and Karen, 2001] ABA
Uit {Xiong and Karen, 2002] LS 2ul5 0,506 5 Mg el fryl-6 sz and Armim, 2009]
o § o) an Ll ol Gl 8l 5 0,558 05 a8 0 4Bl gz jesme sladygus Cuaglie ralScel, hal2
s [Wilson et al., 2008]  Sasa 4l gz lS cuwglie Lial58l el alX8 i [Quintero et al., 1996]
Uit o, o ul JJudith et al., 2011] sgi o youd zalS & 5 2STy slacys ole ialidl cel fryl-7 o
Gt ol 00 A 05980595 LG ussilS s 3l Sl g ools &, FRYL (45 Y o)l 9551,0 01d101" slalais
[Shirzadian- co_s (AsN) cys5l,L—w! aicelouwl L (ASP) duwl 5 L] aioloul 03550 x50 01d101
A w5l s L G oaeilSys ol cael 1on1-1T glabais g ceoees [Khoramabad et al., 2008]
501d101 > 5L ragis ol ,o [RObIes et al., 20101 ol oo FRYL (5 50 i oleds 59551 (sl
5 (S 55 0o 9 4y 15 039 ey oond 5 G3g oz oS3l Olies Jed 51Dl e Slas nTONL-L
OieeST JLad sladsss 5o Gl 6 S ojlail (JS 0Sei, I JS g IS Glie (o) 2 Jold) (olosdisn Slao
,oronl-150ld101 abl g slaa=als o (colauST ST slam 31 cudlad e i § HO2 Logas
D8 ey 550 Jg3b s ginal calises slacdale lawgs oo Wl guilowST 25 cow (Ler-0) s ole cuigsy b dnnlio
S g0l 5 4l iz sleazalS o A5 4 S STy S 5l (B Ol e Ol Oier 28,5 saly

L85 dalgs 1,8 adllas 5,90 Q Real Time PCR g, L 598 a5

1 - Onset of leaf death 101 (0ld101)
2 - rotundal-1(ron1-1)



Mg




o &le H550 g OLIS

g gl =19

(Brassicacea) Js, 5 oslgls 5l ol 59, luSs «S>98 oLS S (Arabidopsis thaliana) . ol

[Al-Shehbaz and so_s axsbi Lowl gl sblie o oS ol (V=) JS2) [Francois et al., 2008] ol o
bl Wl g Logl o Jlos LG polyo 50 Gide S ol 4y ;5> JLs> 8 3 O’Kane Jr, 2002]
ol 9sy cewle S [Jorgensen and Mauricio, 2004; Alonso-Blanco and. Koornneef, 2000] 545
bl @i slocas dbosls LS w@ilsog, Jolu Jols bl ,o o ad; Jome g 009 (slawls g ooy S oLS
[Hoffmann, o il oo e FYO: Lawgie jodo L yo mhaw jlolS ol olKiuls glas )| .l (g5,0laS ool g b
Olgl 8 530 adg « olsgS Sy 0,98 Job S oo kv adgi g ot JulS 59, 00 (b oLS cpl (SWije,90 2002]
el soate slaigs sloul (LSl g gl gl 5 ol (5 YOFAA) ] pgis SgS o5lail (oyogs (piSogs
o=l [Francois et al., 2008] ¢l oo alisle;l cladllas gl Jloasl 84250 G (lgie do unnns g, T Sles]
A« Joe 09790 Sy lsie 4 olS ol el o ags )T 51 o0l slacilise 5 Cul Jloy55 5 00 S 555 5l olS
5 Frge (ol S (LS (Sl 8 Slalllae 3 0058 jshay g atBls (ALS (oulid Cewn; Slalllas ;5 (coter

IMunnik et al., 1998] 5,.5 o 1,8 solatul 5,50 S5

http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/A/Arabidopsis.html
Olly 53 g (S5 IS 1)1 9 Sz (ALS g gl ) ) S



