VFA VA s IFF o)lad [oma)lon Jls /slyj oblS oMol asliingss

" gy o™
A lg0 33 Jwojoumw 43 StFtSH10 4 StFtsHE StFtsH5 gl Sl 28l ylo
305 099 9 LoyF oy (ST U
"5t LS eome 5 T uilall 5 3L e Ol (2l 1325 (gum oles

Gl b e 5 535l pole oSy
o5 LS o) anltngs,

(abbas saidi@gmail.com : Joguwe x5} (Sl nl (35 (st el SR (i3 (659l g pole oSl (5TglgiSSgm 5 (ALS (5)gld Cannj 09,5 )
olrl el e sdae W}mb st (699U g pole 0aSID (($5eiSIgn g BLS (5)gld Cun) 09)5 ¥
TS S @ar 9 Obigel (i plojl cilnl (6))sliS (SilpSIsn oRimgs daailob (cwlidiun ) 0g)S —F
YENFIA ol fo,b Ve NYA el o 5o,
VD b VFA raio

bw D..\.&Sé

SRS oyege doxl lj )58 g LS doj n (o5 SV pame 3Shes RS )3 ore slaysSE ) Sla RS 1AM g dodde
SbrosiiS wlas | (S FISH 559 gllie w0 jlaids (60908 (15 53 30550 sbo) J3¥9e puaslle S50 1059 00 sloday GlalS 5> (s
2L 555 g Lo)S oy i Cod Lol Ll ol plosl calisie lalS 3 FisH g9y p (0L Cldllas ccuwl g jpe lo i 4 Fuwly jd (galS
)5 3529 ()5 e )

305 55 5 Lo)S dogus LA dw 4y gl ;3 Sy g Bl iy Bl dw ,> StFESHI10 4 StFtSHE StRtSH5 5 by calllae ol )3 1 gy g g0
59 Cod ady; g dle (Sl b paige 0lijyg g LS doje slajlosd | an 0l S SIS )3 00l JyuS lalpd cod b ST s S ey
D Oy 0SB (gla )] (e Ol 0 plosil sl TA 9 VY Jlos Jlasl iy (25 9 S bl

e S0 s S byl 4y o |y (65l tme it Gial3 4Bl 5 S 5 ol sled L5 o sl FA 5 VF 5l aay SEFISHS 5 slaidly
o S0 33 SHFISHS conlecls 5 Ly 43 Camd o (ot xS0l 3] S 5 4y 3 05 Sl gl 3933 (oS 25 €90 05 )
35 55 5 oS eomly slod L5 0w SIFISHE (55 Lol ol lis Jlos gl dy Cad (snmd it stal38l G5 Jlos] § day sl YE )3 b5 95 25
adyy g 4Blo )3 3L 98 15 o5 SIFSHIO ()] 395 J13)98 52 (Vb (s Ol 60ke Ay 9 Bl oSy p> A5 Jloel jl am sl Yy FA 1wy
@Yl Ol ke jlegs Jloel Sl col FA 3 (0l slod (5 cod dBlo 9 Sy g 0l i |y ()b dine ol Al381 (35 51 col FA
bulyd & o adyy g dlo 1) (VL Ol G e ok ) g le)S GBS Jleel jlam el YA 9 YF (5 cul Lol oy olass] spa 1,
5 Oyt 4y 9 Sy bl )3 SIFISHE 5 SIFISHE (clo s (35 55 5 Loy does) i Jlagi ¥ o &S ol (Ui st ol s el 8
S U ) (g ol 060le (3258

kg Olyaasd ¢ 598 (gbaaidly 4y dn g b ol Lis 05 ye8 g LoyS oy i Cod Bl dw ) 1y by op YL SRESHS ()5 dw (jle %5)54’.‘&:5

[ Downloaded from jcb.sanru.ac.ir on 2025-07-19 ]

[ DOI: 10.52547/jch.14.44.148 |

8l 3L 95 g Loy doj Loguasie (unjpd GBS 3 0 (nl Sge (A I (8L Sl e Yleinl SIFESHS (5 ol

a5l cov Jobs atgy 0,8kas il Jobo )
slaguyn dom ) Casl (pLié lacuSpn pudplio o
] .by.) X 9 d)ﬁ‘é"? ..\JL' IR W) w)><3 9 oJ.pw»‘
Lok )l St cos |y Jole gy 3 Sles
Jobo coaS S8 )0 Jolse opjiane jl (S oSy
Lml UJLAA.C uﬁ)s); NA-EA)" ).) Lglo.).ufua.uﬁ ‘JAASJ e 2ooud
039 Wilgys 5l (S (lod 4 b aws,) ' FisH .S o
ool s oLl b gl sl T g8 Lyl (658 > &S
s 5 Dbt sy aw oSy 45 gy
oplon cpl &5 dadie (dmpbn 9 b i B
o Aabbanih el 4 LiSly o Sl Couenl
1S CoysS A Cul Lol gy 09,5 G FtsH
w32 - .
FISH (s 58k )2 )ls (i 55077 (5)l > S9d (cumsiy)
ONle 0155 ¢ & (sl 4 Cuul ATP & diwly 554, LS
Won g9 aw Jow sl (6y908 6ySL slaJolw
Lon 4 FtsH Clp Jols a5 )15 5455 ATP & atwls
Syl 4 ATP-bindig sscdaslze casge S 45 Conl
Webn sl Oglite (65956 red sl 5 )15 0
ool Deg a8 cunl ATP 3l Jatwe 5y S5 g sl
Bl g co)BS Ao > bjlgy cpl (YY) 29

FISH oS dopus ¢ st b ol 5T 150408 (5035

LVRUVY

izt (daxe (LS (2 yme 3 A8y Job > lalS

Jyaze 3 8ee (18 o jl ol Jole &8 8655 0 )3
oS oy o Sui 5l ool o5 ) sl g sl 5
hgrge plyisa (LS i el g5k 9 «sr9d
sl isly Jl glodpns lapuslSe 1wl S
ol JolSS Jobo 5 gyl (pl b bl (gl (alS
cel Jgome sobay (Jazme ligyinl Jelgs (1F) a8
Hgd o Lol (A8 (b 1f 9 (nBgn 3Mes > IS
sl ) gey BB bl dagSyy 4 Ojlus ol
Sl BoSen 0,Ses Jldle Lais 8 e 3l Jole
ey JB ool Sl gl lulyd 5> Jshe uileos;
J iz gl 5l (Sjdan slalis (V) cusl oy 5
Had o JSi OhagS g e (ulgn bS5
2 A Neal a8 0155 Jokw 13 Iia! cpl o (2Slojle
Taw > dghee odalie Chgrge (S5 0y sk
31 92y bSon 9 ) o (RS (oSN
Sl WS Cupde |y Jobo Bl lipl (asilejls
Selad 5 )lo ood & jls SOl (pl cuslie oy
Sl oy oo i (6998 B9 ] SBSeeS
92 9 Wi SboSon o OVl g Jub danly jogase

1- Filamentous temperature sensitive H

2- Escherichia coli


http://dx.doi.org/10.52547/jcb.14.44.148
http://jcb.sanru.ac.ir/article-1-1358-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-19 ]

[ DOI: 10.52547/jch.14.44.148 |

YA

{TY) Cunl 0ad s ais 4 yoxie FISHIZ adly yigs
3 bcaMg S s FisH clé (L5 adlas p ite
sl wimed g 90 pbol ROS bas 3k
$9) 2 o5 Slae Lol S o Jy1S 1) S ($G5ledy0e
aallas oyl 5l Gua cwlosds pldl (o089t j> FtsH
ojs Gz slaplil )3 FISH f 4w ol (o) 2
ol 3b5 558 g boyS cloyu (i3 Codd (dny g Sy caBlo)
@3 Sdes nghn Gl (St ab Sl rp o

S wald |y S8 sla s cod FisH slagy;

W ywg; 9 319
B loss Jlos! 5 CutS byl

9 Mol Gladss duwwge | s (jolS sladiges
2 diged Sy Mb as 2)5 2 &y b g J s
@ Sl am aan dw o lS Cd)S Gy SIS
5 Jloy g (5 ol sl 038 0y Sy @50
@35 59 9 L)S o A5 5 Jloy Jlosi o (sl nosd
bdiges diangd CublS | dn Lad CuiS S0 dw Oygo
Ll Jame plS gl L5l yleSl
Wgod 8,5 )15 (195508 )3 2bj )98 LIS Cod sladiges
a0 YO sl o VPN (o) Lulyd o SIS o sals
o Jleel sl jIE aspy 8 Cogby g oS ol
Jlesl pl (88 Cyaw colw FA 5 celu T Coea
cov slaals 8§ Oy el FA Cledy il
e ¥ ol o cels YA 5 ¥ Cosdy Loy i
sloaals o Jbo o a5 5 sl  ol,5 sl
) Feooglod o el YA o VY Gy )8 15 cod
w2 Sbj g GBS sl S8 LSSl o ol S sl
)9 ot cele YA o YF Coedy agid 0 baluls
Sy g Bl iy Sl 5> paiges i3S )13 (59 A
2 bdisel e S pbsl 5y by bulyd cos
2 RNA zlzaal gloj b g wad jedbgs mle o9t
D05 65 —A 33
MBly by o5 PCR g RNA zlswl
(QRT-PCR)

sii 5 Sy bl iy, cloplul ) RNA gl el
Ol goN aulie pslaieas a5l plosil Jloyi Lyl b o
I oomen g £S5 Wplil (o > lT (] 9
gl (Sis g Jlop lulud cov oad g Sy diges
ey s plol el €845 oS I eslizsl | RNA
o3l DNase | o 51 I RNA (cladiges 5l DNA Gis
5 g doys K5 5 5l oolized L RNA oS 5 capeS s
Fiw e M5 wyp (Thermo Scientific ) ly
plxl Easy cDNA Synthesis oS ;1 eslawl L CDNA
Easy cCDNA oSl oolétwl L CDNA jiw g A
g ySoo Vo o> ;3 CDNA i e i pbsl Synthesis
9 NIen ) dw dges p lp () Joi2) A el
dod g StEF-1o Jsby J8 o5 9 s eolatwl ( SusS
g blosds Cawpd ¥ Jodo p byl Slaseiio g o yesly

G Lo jdaze g (ulallinj dljee «lyy (2 1)nj st olie
VE o) 1FF o)l /omalas s /sl ool oMol aoliting,

oty SoonBan 5 wallacl g osdcaul clopntisn
g cdld o ATP & atwly slajlgy 5yl s
o Wad aBlS g5 Gk opl Jl ggnly g )b 4B
Olsisds & WS (o alytunge SbimSen ple 4SS
TAgs oy |y laTign ol B g oo odel Vg e
g

clit b 1M lalie o FisH odlgls (sl
2 Deg FtsH jogMe .x5)ly 1,8 05505 S8l Lide
bl S (o e85 pb A5SNS salis ) (w9 cu)55
Logyiusl )3 inSiy <5 53 LON 5 Clp (slajlsy
Ol 0 &S o L odd (gyglaen dlads L(Ye) o)y id
» ok o885 FIsH 5 Clp Joho )3 39290 (slajliy
@ lajlBgn nl audy S 5 )l laaadly lugen
Sl pSdaS’ Yoano &Sl WS (& Joo pogige lgic
Sl Gl wile Cunyd s e St ) (S
My 5 i Egite bjLgp opl & Cunl a3 JB
2P 2o Sladsius Gjgo 4 2bySL (oS S sl
S5999590 sty (V) )05 3929 0 Sngid Clagage
Candg g e lulyd 4 gl by Ojgon | 35
IS dasisdly Solis b b3l po dimd ooy ()
ol (F) cwl 6)9p8 bonSign CueS g CudS
plai ) Loyl alS slaoasSplas lyea il
Ssgan (,leSS 5 zodly glgl M5 Job 3 iyl 8
5 bjligy 4 Wby L alisee Gllllas aiiud Aiwdh
o @B b cgls bazedl 5 Like sl
b ooty slalgy ol copss! &S o ol el
S 9o ppal aShl S s Solsen g )55
Lide (oolial (sbacs iSblpw (sumjor (19,0 jl bossiwdly
S o0

CobeS S Glapians lys 4 FISH (lajlss
slagpyl cos Su)lSe 9 Gelon cladshe
e (S colp ogMe Mitwn a8 Jolye 5 (e
2 550 ganls Wl FtsH 5 Slas 4 w5, 5158
Goilsn s alie (WBsn (52550 5 TGS e
o s ololy zan ATPase 4 e FtsH
i g ) GONT g Jsh sl b ) g
St oxe lipl & W0 oo plalS
it CuoMyg)lS g (NS gine )3 (Sgp CudS S
drwgi 9 My Jsb ) Cuwdly IS les sl FISH 5 Soe
b Sp pFisH clapy Sl bl cwl Slo Sy
aollas (VA) 290 aldio 2bj 455 slag CoB upmgial)]
SS9 drwg )0 Milg o AtFtSHA o5 o olis L8
Ja obsS oy 0 iy Syl dbye > Sy
Foo Jobw ) edannS) lagyyn cudll I oS ol
odalin b pbul FtsSHA (g4, 55 a8 igs o (YY) col
03,5 yudS gy dmwgd Alsye 1> S (SGolsdee &S LD
W sy FisHA L YL (glgen FISHIL ol
s oS b )b gl gua FISHI1 anily jigs
a5 05 odalie 50 adlbe jo (YY) cuily o] sy

1- Client 2- Fold

3- Assemble


http://dx.doi.org/10.52547/jcb.14.44.148
http://jcb.sanru.ac.ir/article-1-1358-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-19 ]

[ DOI: 10.52547/jch.14.44.148 |

it Lo jdazo 9 (il e il (2l 1) (gdme plis

Vo 35 555 5 LoyS da s (sl 425 b dgalye )3 sisojnpms o SERESHLO 5 SERESHE StRESH5 cla s (31,8l oL

2 — AACE = 3 lact {treatment) — ACE (Controll]

5 SHFtSHI0 StFtsH5 i 3,90 (slapy; il
05 Sl 51 s s lsis 4 StEF-1a j sStFtsHE

7 _ AACt = p-[Ct {treatment)- Gt (StBFa1)|-{ct (Control)-Ct (staFa) I3lpy 5l edliwl b ool sle,S el 5 a5 NCBI

Ct (treatment) = Gus 5 lp Ct Sibo
Ct (StEFal) =, wisd, 5 ol Ct 1Sk
ACt (treatment) = los clasioe

ACt (Control) = =5 slasipe:

ooy b b ole sl wwas alb Vector NTI
BIO-RAD Supermix;l oslawl L Real-time PCR

i bl cod bbyj ple Glie 8 JL8 oy 3590
235,5 doloes 2788 10y 8 ) alinal | Sis

CDNA i 1SS cas Jloj g (slod (sbroygd =V Jouo

Table 1. Temperature and time periods for amplification of cDNA synthesis

a5y ol ol LeaC° STy
\ 43,85 O 0 Aol (gl yulg
v asl Y. 0 6 5lodis puls
asl Y. o Jlas!
agby- vy S5l ba
y 4idy b vy ol b

adllas -yl ;5 Real-time ,JLJ Gy o odlaiwl el (sl Jlgs =Y Jgio
Table 2. Primer Sequences Used for Real Time RT-PCR in this Study

o ke o5 pb seln Jl o9 sle oy 0 o Sl Jsbo
I I
e el ARSOREORORE L ccomowcomsn 0
ek SIS, s woomen v
Adyy CBl dw ;3 b5 e 5 Lo)S oy I Aw 2 ole Cou g mW

S ol lie StFtSHlO 9 StFtSHS U) 9.) ).) ;f).: 9 a8l
Gl dw p0 1y (gl bze M) StFtSHE 5 &8 Jbs o
bl calisee i dw 5o

StFtsH6 StFtsH5 sy ole d?iﬂ YY) O’-] 5
5l oAATC,w:J.f ('?L" uuL.:I); A wy StFtsH10 9

o )3 gl oS 3l L (P Joas) uslyly 50 Jgos

cilizee (el > )y 3)90 sloy) b)ly @8 @l Y Jgue
Table 3. Results of analysis of variance of surveyed of genes in different tissues

Slyods lie D @il 4y Slaye (5:55ke
cély StFtsH5 Y OFA/YEN
StFtsH10 Y SVE/s™T
StFtsH6 Y \W¥a/ VS
o StFtsH5 Y N
StFtsH10 Y Yasa/ys™
StFtsH6 Y \Yos/ Y
b * e StFtsH5 ¥ YYYAAR™
StFtsH10 ¥ YA/ -2
StFtsH6 ¥ y..a/00™

oS 3l e celw YA Sy StRSHI0 o3

500 Gladlas olwly (V JS8) cusly 1y gl o i
sl 0L 59 g boyS doyw 5 cov FtsH8 4 FtsH5
g FISH2 a8 ol ol 500 asllas (V+) sily lo
ol G5 3L 555 5 LS e (slaiis o FisHB
oS Gl G il ol S Jb o aih
Olpogde (VV) )b s pf SIS Cod gy
4 Canmd 23Vl ol FISH2 & 3l oLts adllas o) ol
ew y» LeFtsHE 5 .cuol asly i cou FtsHE
Ol Ayl (Spdass 0 55 ady Sy 2V

Caanss D gime 2oy V3 (g )b gine grdaw iz INS .l Yo gime o yd ) o j> 1FF

Lo s (i3

2 Loy iS5 a8 ol LS o) e o () S

Cels YA p> ddy)y 9 a8l yd StFISHGE 5 i 5l ae celw
ol & ol 1 5 S ol ol 8 o I i ) amy
lope G5 & Gl p Cute el 8 Vel 5
9 H202 (g p (slgome (ialS 4 oo 0 ol Gl )
aS 0yl dgzg Jleis! opl izeed a2 0 GialS ) O
StFtSHS L olyen 55 (o5 basjo slagyj plo ol gdaw

(YA) il anlgs 33l


https://www.ncbi.nlm.nih.gov/nuccore/NM_001288491.1
http://dx.doi.org/10.52547/jcb.14.44.148
http://jcb.sanru.ac.ir/article-1-1358-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-19 ]

[ DOI: 10.52547/jch.14.44.148 |

Vo)

@ ol aw S 55 02 9 HO2 clhgims il
(0Y) 4l o (525 bl 5 a8 (sla sk

slapy o 4 oamlia lagh cpl ) 2L e S
U5 5l ax el YE 5 5,y o StFtsHE 4 StRtsHS
il 5 sy, 2 SIFISHLO &5l izdls ol il
0 JKs) casb le Gilil 55 5l s cels FA
3bj ,5 o AtFtsH5 4 AtFtsHE L3 cllas ol
a0 4 0B ftshe Owl:,a Sl asl ol )zl
b ged 3L (sy9 L5 i Jsb ,o Lheb1/3 4 Lheh3
o5 E95 @ pmie 2l @ AIFESHS (5 3 e (1Y)
Gledbist S Jop (W) g3 Sigsiie »
T-DNA (gyls (sladl yiqs ;> AtFtSH8 4 AtFtsH1
(V) 29803 3bj 1 & Comlun b Sy 55 4 e
ol ies > AFtSH2 L AtFtSHS o5 s
S5 1y AtFtsHB 5 AtFtsH1 5,5 4 varl Lvar2
AtFtsH2 AtFtSHL sla); (Bge ol (565 S oo
lllas dbws & cul alie AtFtSH8 5 AtFtsH5
Cuslosidosly (L5 (GUS) jlag SolSty Sgegy (odgomen
5 AtFtsH2 AtFtsH5 AtFtsH1) FtsH o5 ks (7)
oShaSg i lyis 4 @SS sbalas ) (AtFtsH8
13029 B g g A g claaslyy il Size (0,Sles
2 S FtsH gy 5w o lis Slidss 1 gyl
g ol liE oBen ) (Sdegy Sl
ol oS cwlbote diiwe 5liS] lwg sddes 55
U PSI o5 45 2 15 DL (yutig s g 56 45 Canslos
D1 P9y b..\).)wi Lshbd&w Gls .ol Sy )Le(c )1
sloases L PSI uslooS’ suome 5lge sl Sl
&S W2 o s 3 GliylE cwl DLl ol i das
s oSS b 3> sl o) 5 o Degl jis
OBey aps , Deg2 4 Loyl ,» FtsH1-2-5-8
3 bl 03515 b 5 o 3 e Jsb 5o Degl
sbajlgn cnlpogde (V) (oo 5)Sn (og) (g
Al il ol o PSIH jeass ) (adS™ 35 FtsH
M) e Wl ol oyl Ll 5 UV-B
bulys & Gilise slagtiSly (alS FISH sloSsan
b 0] ) SUE » DSY o e gl i
Sy oS o hails 5 S laie 4 wlol Hob o (ftSh
AFESHL el ol ilis 55 (YY) Sgd e ol ol
A (W) cwsl ye 4 atwly AtFtsH2 4 AtFtsHS
lod aluwg Jitwe jobo & TtSh )5 cdosigy 43 &S Cawlds g5
» b s 81 (0) 930 i sl 55 b
Calosiiplool lals o s 4 ftsh gl s guoly 3y90

5 (85wl
StFSHS 5 aw gle 55 48 3l (Lt aios o) ol

Gialdl o jniy StFISHS o5 StFtsH10 , StFtsH6
;Lawwu?udxa@@c@b")wlgm))‘)‘)lﬁ
YA o VY ooy 90 0 by sy cpl .cdld 0L y95 9 b)S

6l Lo paemme g alallon slijgee Sl (21 105 g ol
VE\ s /FF o)l /pmylan Jlo /el olalS o3ol aslitng,

B o Paf)sw 9 [ pas S92 ,m Slallbe 50
O & d)bus.u ol Uil CaFtsHE 5 (F ¥V .¥4)
el o ol (heels 9 b LS 5 syed (Sis
Xia0 (YA) 445 (o0 0LS ;3 00 )85 (sl i 4y Comoluss
CaFtsH6 5 &5 woby las ¥V Jlo o ol Ken
5 Lo)S «)pd LI & JooS 3 (e i Gl (S
chw (@l g H2O2 cuslil )b 1 o awsh Sas
& Cuwsl Soloon FtsH3 L FtsH10 & sby lis S
25U el AtFtSH3 o3 Gls oS ol oLt S5 asllas
€9 b amlio )3 Lgsial)] 53 o 5l g 5k 43 5
& Jootie uigd FISH3 aidl jins Dod o (sig
(YY) ol i 1y s e sla s
T

el b)S i as o lis o5 ole jl edelcuwy pls
05 dedis oo StFtSH10 4 StRtsHS sla 5 ol (il
2 o StFSH10 5 cpoomes bl olo il i
JSs) oy ol by il il as celw VY o bl
()

A5 pbxl el o) p oS dngk eluly
Sl i 5 (gye > AtFISHS &S 15 )5 asuie
el ol pdaw 4l jins oS &5 Jbyd il Wl L )S
2 (0F) b ol 0es jl b i ol cos AtFSHS
Bl 2 oS 5 5 o5 S FISH 5 ol (Sipees
Pydoe gl Jloy bulpd 53 b Jbaw gy golaw
I8 laasedl js a8 (AT5G15250) FtsHE jlsg gl
2 (YY) 29 g0 aslil ole)S IS Cot Cae oty 3,
b ol oyt FISHE jl55 (oaodly g T4 ole
D53 e s e polaid] 08 4 Sl S i cod
IVl e (Spes LeftsHE o oolof
SoybaneS ) 5 g adyy « Sy GUS (450l
() e gl ) ol il cov asy,ly
PsS g 9 puS IS 69y 2 &5 (6350 adllas (plpogdle
b Ly cov FSHE 5 & udb salie ub pldl
oS i cov FsHE sl Ll .calazily by il
Gl lan LS5 Suscblis o cuwl o 51 Sl
Loas ob gl s gl )b leowe glo s o
0 L;lﬁlw slie & w.wl uwl).‘i‘ CaFtsH06 ) u.wyob
slyoe 0f ol (ohgels nlpegde ab oe Jald
wy 4 &5 Wb (Bl el wges b dwlie )3 Jidg)lS
Cod ey Lials 5 )“-“’9'5 wh cwl (Ko 245
9H202 35le ROS»)] Z“’"" '-"-L-’“wij‘w
VD) 208 (gjuawgd olKiws g b db gy Jio


http://dx.doi.org/10.52547/jcb.14.44.148
http://jcb.sanru.ac.ir/article-1-1358-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-19 ]

[ DOI: 10.52547/jch.14.44.148 |

&l L jaesme g (il ol e il (s 1) (gl ol

\ay 35 555 5 LoyS da s (sl 425 b dgalye )3 sisojnpms o SERESHLO 5 SERESHE StRESH5 cla s (31,8l oL

Ol dm celo YA i f aw opl & gk
olidl oles 9o s 40 StRSHS Ll ash e ilsel
O?-I BV R UL..» uwu" 4 JA}U 5 |) Lﬁ)b@w’ ul”
4 olS B3l )3 gy LB () ol &S 39,0 )lat]
StFtsHS ;5 a5 sls ol gl O;”] 2, o gla i
I muilo b i bl e cla i
& WNlg o of ol & A Shgjpe G5 Cod olS
35 0 9 Lo dayw Slaiis 4 Jood 13 3306 o lgie
e (Saejam > KB pledige 9 ol SeMal 4

23,5
Lo e
20 r ok
15
10 F
*k
5 | Hk ns
W ns
0
StFtsHF10 StFtsHFES StFtsHF6
m 5C24 mS5C48
-l : B
sk e
0 0%
250
E
200 L
150
100
50 - xR
L == ns ns
A mE -
StFtsHF10 StFtsHFS StFtsHF6
mSL24 mSL48
L
35 o 50
3_ 40
2
20 30
15 X ok ns 20
0 o ns
| al
5 u 0
StFtsHF10 StFtsHFS StFtsHF6
mRC24 mRC48
b e
120 %
100 n-
80
60
40 .
o Z o=
StFtsHF10 StFtsHFS StFtsHF6

EMRL24 mRL48

ws &y oo Jloin] LY 51 Sy i Jles] 1w sl
StFtSHS &S wad o i bo gobs bl o ,SUI 568 a5
Gk 3l 3l SUlEss lagis 4 Jood 3 sere i
by b)) ugy) caw ororen 9 H202 Wl canilos
b Yl 07 5 Hi0p gass iS5 e Wl 1, ol
4 e S oo Sbul (LS Joho ) (gmjps AT
doygy Jto 500 lassegSle 55 g e ol
@ Jood o (Brb 5l 2gde (sitmgd ol g lase]
390 sy cpl ol Gl 9 0Ly g Lo)S oy (5
Db pasis 16 1) ploy 4 dtuly bLS) lg oo cadlllas

L s A sl
200
ok
150
100
50
Aok o HE ns
ns
0 [ m — mim
StFtsHF10 StFtsHFS StFtsHF6
mSH24 mSH4S
LnJ < B-ai, %)
o
-
-
P I
__ ns
ns __
[ ] | -
StFtsHF10 StFtsHF5 StFtsHF6

mRHZ4 mRH48


http://dx.doi.org/10.52547/jcb.14.44.148
http://jcb.sanru.ac.ir/article-1-1358-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-19 ]

[ DOI: 10.52547/jch.14.44.148 |

S Lo pdesme g (ulallinj 2l jee «lyy (2l )05 cgipnn olie

oy Vo) Gl /Y ojles /o0, Jlo / 2ly; (LS Mol doliinngy
Loy [Py C—\jﬁ
6 % - 40
- — PP
4 30
. 30 *
= -
3 10
L - m S i .-
0 - |- o — [
StFtsHF10 StFtsHFS StFtsHF6 StFtsHF 10 StFisHFS StFisHF6
m1C24 m1C48 mLH24 mLH48
aby e
N 25
120 -
100
80
60
40
20 EE . Aok ns ns
o — || 1|
StFtsHF10 StFtsHF 5 StFisHF6

mll24 mlL48

g YD ize o )d Y )d (610 gixe grdaw (gimy NS a5 gixe Moy N prdaw 3 ties

aS (A 0L 49 g LeyS doyw (5 Co Sy g a8l sy <8l aw 4 StFESH10 4 StFtSHB StFtSHS 5 aw oyl oy =Y IS5
SL24 5 (cels A o VF jlam LS i cod 48lw) SHA8 § SH24 ((cel YA o YF | aw Loy idd co 48lw) SCA8 4 SC24
RH24 (sl YA 9 V¥ 5l dmy Loy 5 Cod dulyy) RCA8 (RC24 (B (cebio ¥A o V¥ 3l any 0bj yo5 il o dBls) SLAB
LC24 . (C (celw YA 5 V¥ jlax ol o 5 Cod adyy) RLAB RL24 o (el YA 5 V¥ 5l an b )S a5 cos audy,) RHA8
Sp)LLAB L L24 4 (cels YA o V¥ jl an bo)S i cod Sp) LHAB LH24 (celu FA 5 V¥ jl an boyuw is oo S ,) LCAB
(el YA o YF 5l om0l y98 i Cou
Figure 1. A. Three FtsH genes (StFtsH10, StFtsH6, and StFtsH5) and their expression in three ﬁotato tissues (stem,
root, leaves) under cold, heat, and high-light stresses. SH24, SH48, éStem under 24h and 48h heat stress), SC24,
SCA48, (Stem under 24h and 48h cold stress), SL24, SL48, (Stem under 24h and 48h high light stress), B. RH24,
RH48, (Root under 24h and 48h heat stress), RC24, RC48, (Root under 24h and 48h cold stress), RL24, RL48, (Root

under 24h and 48h high light stress), C. LH24, LH48 (Leaf under 24h and 48h heat stress), LC1, LC2 (Leaf under
24hand 48h cold stress), LL1, LL2 (Leaf under 24h and 48h high light stress).
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Extended Abstract

Introduction and Objective: Abiotic stresses are among major factors limiting crop yields.
Cold, heat, and high-light are the most important abiotic stress among plants. Thus, it is
considered the understanding of molecular mechanisms response to stress. FtsH
metallopeptidase is one of the key regulators of plant response to abiotic stresses. Many surveys
were performed on the FtsH in different plants. However, there is not report on potato under
cold, heat, and high-light stress.

Material and Methods: In this study, the gene expression of StFtsH5, StFtsH6, and StFtsH10
was evaluated in root, stem, and leaves under cold, heat, and high light stresses. Agria
genotypes were planted under controlled greenhouse conditions. After cold, heat, and high light
treatment duration, leaves, stem, and root sampling were performed under two conditions stress
and normal after 24h and 48h treatment. The relative expression of selected genes was
estimated.

Results: StFtsH5 gene was strongly up regulated in leaves and stem at the 24h and 48h under
cold stress as compared to non-stress condition, respectively. Further, this gene had the higher
mean relative expression than normal condition in root and leaves at the 24h and 48h under heat
stress. At 24h after high light stress, the more mean relative increase StFtsH5 gene than control
condition was observed. However, StFtsH6 gene is not increased gene expression under low
temperature, and high light after utilization of stress treatment in leaves, stem, and root.
StFtsH10 gene showed the significantly increased expression of in stem and root under high-
light stress at the 48h. It showed an increase in gene expression in stem and leaves under cold
stress at the 48h after stress treatment. However, this gene had the high gene expression in stem
and root as compared to control at the 24h and 48h after stress treatment. The results of this
study showed that StFtsH5 and StFtsH6 had the maximum and minimum gene expression in
stem, leaves, and root under three stress treatments.

Conclusions: Among three genes, StFtsH5 showed the high expression in three tissues under
cold, heat, and high-light stress. According to the above results, changes in gene expression of
StFtsH5 could refer to the key roles of this gene in abiotic stresses, particularly cold, heat, and
high light stresses.
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