[ Downloaded from gebs.ir on 2026-01-02 ]

[ DOR: 20.1001.1.25885073.1396.6.1.12.4 ]

) gg'»i' 9 &GS (SO
LV Q'&u)lsj)lg-’ ) ol 0399
. . N . . oo | B RRL -

31 (PSTOLL) shud Wi i3580 03 0 5o 30T g (5 3Let> =
By Wy &S

Isolation and functional analysis of PSTOL 1 from wild species of
rice

oS et I ol 3 bl Tl o 3 sl S s pee s e bl

Y YL,
L D8 e ajg_la.a 9 d)LLO
Fatemeh Chamani Mohasses', Mahmood Soluki’, Behzad Ghareyazie*2, Fatemeh Farshad®,

Leila Fahmideh', Akram Ghafari?, Motahhareh Mohsenpour*?
0SSl (3 5SS 5 5 Ol 05,8 Slskad 5 L (g S5 (g mdils i w -
I o&sls (3 ,5LiS
S33LES (S5 5SS g 0 dSln gy Jlislinl 5 LB ) i)l an gl 23l il 5 4 =Y
Onl oS «83oslaS s 5 Srisel «lidow Ol (ABRIID
o2 Olsld 3 OS50 Al ol ) ant ol ils Y

1- Ph.D. student, Associate Professor and Assistant Professor, Department of Plant
Breeding and Biotechnology (PBB), Faculty of Agriculture, University of Zabol.
2- Professor, MSc. and Assistant Professor, Agricultural Biotechnology Research

Ingtitute of Iran (ABRII), Agricultural Research Education and Extension
Organization (AREO), Kargj, Iran.
3- Zist Fanavaran Pardis Company

ghareyazie@yahoo.com <mthrhm@yahoo.com : s S Gy oJ s o 55 3
oS

) 30 LIS SC phay il OBLST 33 (51950 pais (y joge OF9 S I . yed SIS slacsly

o> o Jily JSTa> 4 Hokie 4 OBLS wdige Slp 1) (g P (IS0 (bl
S B g ogdle Wilgh 45 oyatiie W (3 (SWO Il Sl .l 03397 WIS s

) . - Ca s 05 bl
28 @l ©olaBl SO lyls (s walgs o 38 1) ols & Kles S & S OO
wWalgs sl b AT KB owkigo 1O il iKale 4 food wiile Wd 4l § ObLS b ol
OT Gilwailuod 9§ WYL @by o9 g 31 PSTOLL O3 Siluloa b dagsh cpl 59 .59 Ao | 5
S S i W § i SOV Cawgd W ke 4 oo oS dbw ! 0 JUS 5o o iaS
0318 Ol (5 3L S Lusmo 38 jhud pais (S 50N i lo3T awgi O3 082 1Kee § yhud .
S5 g

Sl 33 § Mg dgua 3 1) AL 4l slslo PSTOLL 05 39500 Sl 3T » o9dke b
OF 459! o 4 g PSTOLL 05 8 jKlos (qwyy sgtiie 4 bl Fgo 3 (Sis 4 ol oo
Jolgs tawgi g ool plold Ol 9 wb (Silwdilwead CaMV35ES i oo 5950w
s (! G eINI b S FTL bawgd Jhud Do Ol e (2l b 210 3528 (2L ST (99
4 Cuwd PSTOLL Cus yigi o3l (s3> S 3L .08 5 518 owyp 3590 CuiS daome 53
RN O T DA S fasme (1 1) (S gkl Al gl g 90 390 duowdly (gl VB Sla g L
Sl pos s5Lg F1 51 calinl Cawl oyl g SRS .ab Al 5950 O3 Ol 9 U0 1 Khes Ci
ilize OBLS 4 o JES! 13 (DUES-PSTOLL) iagh cpl 30 oud dils cus 595 03k
§ S 4 oo caly ) Lo 3900 35Kho8 11 e ¢d D> (I 1B b Wilgn

g Camgts M ool SSale 3 oslinl (9 Xl el 3


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.12.4
https://gebsj.ir/article-1-194-en.html

[ Downloaded from gebs.ir on 2026-01-02 ]

[ DOR: 20.1001.1.25885073.1396.6.1.12.4 ]

Qb&«.&ju@a:uﬁ

v yund S0 (81 05 0 Khos WET 9 (&3l

Loz g5 ol sl OLES s SasSbe l lagmi s ¢l 51 b
Srd ol il a5l LAl L g Ol a4 Ll e
Jle > (Wissuwa et al., 2002) L, 15 eslizal 5,4
3505 4 Jasd bl Jstes 05 oS Cdo S5 oKL 144A
TR Wissuwa L.. 5 (Phosphorus uptake 1) Pupl 2.
Konlr mr 4 6 Gk ol 5 sl Kasalath « )l
-oe¥ .(Wissuwa et al., 2002) 1 Jaxe Nipponbare |
Lolsms 5 e 3 Shee QTL ol Jolb S350 b
Wissuwa et al., ) Lsls Olis ulas= udlly oS 4 ool
ol sl O & VLS 55 O ol oL JIs (2005
I, (INDEL) wlsl 5 Gl Oyl s 5l 28 5L ks A
Heuer etal., ) oill 55y ol olS p55 534S 2l Ol
S ol 05 0lge 4 O gl 43 PSTOLL Of i .y (2009
Gamuyao ) Ld plalil osd o eed Ol il 4
ssb 4 s Sl LS 55 G PSTOLL g (et al., 2012
i ind 5o b Sl das plil 1 05 Oly ool 155 el e
el L L Gl s 8 s 4 s Slas S 0o S
s mly Glagel 4 S Ry Sl ol 4 as e
Affymetrix gene-array o< 5 455 4| cewds PSTOLL
oS 5 PSTOLL (o5l IRBA ol 5 0LLS S gy,
iy i b ke oS 03 T 5 Ol mls S plnil S
L0303 Y s amals Sl Ol i 5 4 Gl
S il Jlisens Sis y adyy iy Lok s cLQTL
5 #dos arnwy b 53 PSTOLY/PUPL (g 2& ediasolis
5JU1 eomen (Gamuyao et al., 2012) ol s i 4y oo
G Saecbli= PUPL oKl L s e gls SHGT
Chinetal., ) wsls OLi it o Jasets ¢&,1 2 |, PSTOLL
O e 55w S b o33, 53 .(2010: Chin et al., 2011
© $rskl 5 pls ARRD 5 Ml Slidss 5515
Sl i 350 Ll 3 iy S 3 Shes 4ayi sl
SIPUPl a>U s odd alis slal) LS e, PUPL 55
Tl a5 SUE Al 50 4 Jamte Slaals
sy ssie 4 (Chin et al, 2011) Las Jize ol sl
4 PSTOLL 05 (i 5508 0 2l 31 2 slaat sl Joos
NERICAS pa> «u,ly 5 O.glaberrima CG14 slaas s

(Pariasca-Tanaka et al., 2014) .& |aze

S &S el 2l e St S Sl 4 e

dodfo

S el age it Jolge 3l e lie 35S

S A b 5 O3 K U OlalS s, Ll
Y s dies OV pame 3 Shes oS sgdee Julse
Osd OalS das e JSKE5 i 1) ol i 05 Ao
5 ed SO e b Ll 4 506 il s
s grlols Cundy o n o Aies 8 0554
VA s Olpe o5 das e OLES 5538 Oliad ¥o s (g3 ,5Le8
el Olen 5 pid Sl A 51 28 5508 S Lo s
Shahbazi ) ool ol 3l 51208 S 51 s s V)
ube s sle ,ule 5l St s (and Besharati, 2013
SIS ao e 53 sdes OASUL Sy n e S LA
AL o5aS s plerd Glas S e )l Bl el
S cdael S 53 oleed las S il ol es (guelas
S ge il 3 5 S e el L S 5L 550 sk
Obeb et 3 5 Gplols S S CdS o8, o
5 S5 3 ge Saud IS Aos A Sl s 5 gd e S
5o S ol b g Sl Js 4y Sl S LB
Liod phgnly adlate 51l S e s b
Sl wile Ol 18 S, > (Schachtman, 1998)
Slagees 53 Wbl Sope 4 oiad slassS Lyl 5 s
5 A sl o b DB 58 e eslinal (655508
oS elil b g eslimal pde o ge OF a5 YL slaas sa
ol anw s = 3 Sl sdS 5 e ad glas S Sl Ol slis
558 4 e Uls (Sanchez and Salinas, 1981) .l
Sl U cod sdes b w0 Gl Ll 5 ks
AW el b oady) P cd AlS i S 555
DAL ol g Sl b SM Sl gl o 4 el
O e (Rl e Gl 36 58 S)se 4 il 035
(B elidias 5o el glacd a0 elS b g
Olle, Sl o ke o ObLS wdge lp Lm0
e 2ol Dl il w5 ol s il Ol sl
Slagees Ol Saed il Wle Gy b (655 5 ied
Sl 03,50 Al a5 bl o oslis
32 S Ll sladl,s (Miyasska and Habte, 2007)
G sl JShe GlasSE L e s gladas Sl S g
aply Ldd pleld pslis a0 5l L e S Olpe
@ G 1y 6 VL and Cd Dbkl &8 LS aus

\yas OMUS)LQ‘.’“ G)M/Mc)ga/w.jwlgw‘}ww -


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.12.4
https://gebsj.ir/article-1-194-en.html

[ Downloaded from gebs.ir on 2026-01-02 ]

[ DOR: 20.1001.1.25885073.1396.6.1.12.4 ]

e s ol il 05 5 Sae UT 5 (gLl

O\JM}J&M&Q:

sk e 4 s s sk gy sl SHETO el 4 o 5
(O Jsde) sy 5Sde 0F ekiS 0SS 4l g5l
A rleg;‘
Al Ay 0 ol s Se O STy S
Caelt ¢lyls &5 (Thermo Fisher Scientific) HF | ..
ST Jpa S Ve dOlss pSHL T ol SuuSpomea
oo RIS 25 Sea 0 Y 5e e V) ANTP 2 S0 0
ankd (Y Jgdor) A ol 55 SOl Fos b GY 0 e YO)
Sl sl g Sla ) a8 Sl A48 b 4 el iSO
J5 oo 3 bl Sl Gyl Ozl B sl 0L
Jos Hges olal 5 (0 IS2) PTZ Lol s ey 5 5,871
b gsee (Jlasl Sty 5l e oA gileailans olijle &S 5
Ao glad o @ SOl S ) S eslind L ol
sy BocOll S 55 slaalaan (AN, 1987) L5 Jize
L s, Jlal bl 5yl5 5l Jwl- XL1-Blue
IPTG 5 X-gal ko ol 20 2 o S ke Vov (sl ol
3355 S bl 5,50 0 sl Ak ladilaan 503 S UG
A3 g 350 (Bl an s PCR S g, 4 cmibie
S Ay gl 51 ey PSTOLL 05 4 by e ankss (o3 8
C3Los e S L K sy5e askd &S S S8 AIS
FE ol an Cog BamHI 5l w5 sl g 00 S
o ankad s 53 SACl 5l el s 4 e 5 255 18
Oy 288 b 5T ol b Bl s 55 o 5T ol sl
S3d 3N L S 3, 5e askad 5 plnl vdm Ol e 5 3
Sl el s cbal ol lakas s 51 5L cd Ve
ssite & sl 5ol bae s 55 PBII2L deandly Ol o
PSTOLL 05 3l el oIl askad 35,5 5 QUS 05 038 o=
byl Jlasl Sty plwl 5l 255 13 can 54
Jols S 55 la S 5 it dats sl & Lol
e 01 sl ol s o) Jlal b 5l 5 )
05 S S5 SIS 5008 Al el 2 e S
3 Al sspe (3l wan 5 POR S 55, 4 ki s, 5
ey od &S PSTOLL 0 kS eSS e RREKY
sl ST sl eslinad b s a3 S 1 5 n0S ,5LL 5 CaMV 35S
5 ESS S mal ool bl Sl w3l 5 M13
i b (Gltilan PTZ Jasl s 585 55 05 olS clS
PCR IS o) o 555 slaabaan o 5 a2 )
(oS ol S 5550 555 S 5 55 LeslS Gl dlean

S o wal 5 m slacile J xS (gl Gllasil LG 5 s el
5 bl Sl S Llge @ Nl e do ol oeas
Jsane sk 8 05 53 5,5 S5 eslinud 3550wl 5 OlalS
S aole g e eolinal Sl 4 Jeste QLS W5 sl
Jskw 4 Streptomyces hygroscopicus;l ol 1d bar O
Sl edd i EPSPS 0] 5 cun st iSle olsem
S DS Se olssen gl CPA wsw o5 8L, S

.(Shavindra Bgjg and Amitabh Mohanty, 2005) ..l

05 3 5kee T 5 olelar rass ol ) Gua
Slp Slesle 4 5 mp iy 655 5 b Ll
Gl Ll Gl 5 0np Lls b oS el LS sl
25000 Wl 4l s w4 olS 5 Shas 2l 2 osdle i
S 4 olS e sl s sy s 55 1wl Skl
OB O3S 5 i Sl 4 Jemd 05 51 AL e 5
O o ose 4 Grmes 558 eslinal o5l s ied Ol
s Shas hls id Gl Il sy el ilels 03 &S
RIS ML 8L s hd O Ol (ol olie
W8S B s g s pe DS lae 3 ais

L by g 305
oaliiwl 590 sLadasd 5 55U (AL 5l 40

Sl VB iy i €S sk ol 3
osliial 3550 (slags Sl A eslinal e g5 (sLOLss gl Sl
G Creendls 55 05 SLs S1 5 XLI-blue « 5 E. coli
Sladeandly s Obsee Ol 4 GV310L 4 5 5 LBA4404
Goios (nl L3 eslinal 350 Gladendy S eslitl oS S S
ool Sles L (Fermentas) pTZ57AIT  dandly ol
Sl Jol pBII2L &8 55ty 5 e ool 40 a5l
Sl a2l L e S 4 anslie s
5 dates Slas S ag I g SIS Sl Glan T L puan
(Y++)) Russel ; Sambrook IS ;gs b Jlasl Jisly
W ¢L>,;l
PSTOL1- EPSPS 35 35 o5l (55lwailuan

NCBI _sledbl L 51 PSTOLL o5 & bg,e iy

oSty s csb,s (Accession number: KMO079161)
ol b olat gla ST 5l eslizal bl ek (glo s
o Sall 5 BamHI o 51 oKl Wlis glyls 45 PSTOLL (g



https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.12.4
https://gebsj.ir/article-1-194-en.html

[ Downloaded from gebs.ir on 2026-01-02 ]

[ DOR: 20.1001.1.25885073.1396.6.1.12.4 ]

Qb&«.&ju@a:uﬁ

v yund S0 (81 05 0 Khos WET 9 (&3l

PCR\,U.ZS»J}\f)A%QLA}}Q)'f&))—Y JJ.\?
Table 2- PCR time and temperature program

53 3l sy °Cel~ oSl e
| aids ¥ AF  adsl sl and s
LA Q¥ Gl 4zl
Yo ST & Skl Jlasl
aids ) SA Sl by
| 4i3s 0 SA o b

Cou g mls

PSTOLL &5 w5 -

sla S5l v s 0zl BB 5L i 444 6531050 L PSTOLL
(Y JSs) ae oLba F1L R

EPSPS 4 PSTOLL 35 55 s3lw clu Y

PTZ57RIT daeud 15 PSTOLL 0} 4k
PCR IS L cte slaaloen () K2) i (gluailann
S =53 pBII21 aLS U 5lgus 05 Gl s At
VAVY aslad sdalzas Ly Sacl 5 BamHI slagy 5l baw 5 a5
=l 55 L o Sl ey PSTOLL axkad s 06 (50 et
4 PBIL2L LS 3L s 5 7,5l PTZ J3L 5l Sacl 5 BamHI
A UGG PCR IS L 5 () JSa) s 8 13 gus 0 sbr
= 53 L o3l o 5l g PTZ-PSTOLL oS 5 55 555 5
PSTOLL 05 55 stls olSolr Sacl w5l oSyl s S
SLcrix VF 5 YYF S YAOV ladil b e lasl (il
IS Jsb a5 S0 5T Glaelolr 035381 (5l s OLES 1
S g 25 plamit Sacl Jav g el e 5T 5 35 5 0
A Jeols L8 1 i sl

Cod 05 53 s e T ol 35y s 4 5 A Ol
<3S S ECORI 5 Hindl o 5T 55 18 b el waa [2sls
Sl T-DNA wb 5 qgslealls 51 e 5 (0 IS2)
iy o 4S EPSPS 03 Sl LS 55 g SUy ST L8 5o
b o, Jlasl bl . giluailonn oodls Sl 3 tsfl
oS e O 5 elest il A e S e Ve sl sl
Coslie ol L 0515 o8 Ady cpsle gl 20
5 Sl A an S ST esle 55 LSSl ol «
S50 il e s POR S 255 4 (oS 55 glaiiloes

S b M S ey i S 15 G

85 3 Shes pw )

2 ol 65 ML s S s s e Ol

Il 48 g ol a0 288 S5 ) 5y se CuiS laes 53
gl sl LBAOA « o o5 L 551 lag st
PUESPSTOLL _S;s Lo ) PSTOLL-EPSPS
PSTOLL- slad5 (s sl GV3B0L s g 5 (G (sl 3l ool
LBA4404 « ;.. EPSPS 05 1> GV3301 « s EPSPS
SIS S il 2S5l e allt GVEBB0L 4 s 5 Ll
5 A3 esls o2 LB @uw@uwwaﬁ@jt
0 4 ol e chale A sdom Olys 56 L ol clale
RS r\.JSJ.a)'l e VY e 9 A edile, ODB00NM
0303 S8 e LB dae oo (o O 3 5 A 4l Lags S
Wb S E YA 5Ll s Cell VP Sl 4 s A
5 RAE G, Rl Ve Ol a5 odd 2ld lag S aas s
» Sliws luis Metrohm 850 professional 1C oSaus o 55

A oJ»g;'uﬂ.}a.?u
SV PSTOLL (s3luliaz gl oslizal 5550 sla S5ET JIg5 s ol =Y Jor
oYL i 0 085

Table 1- Primer name and sequences used to isolate PSTOL1

from wild rice, kasalath
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Fig 1- Schematic view of recombinant plasmid containing two genes, PSTOL1 and EPSPS under the control of independent

promoters and terminators
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Fig 2- Polymerase chain reaction for isolation of PSTOL1 gene from rice genome (Kasalath) and confirmation of recombinant
plasmids usig digestion rection.
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Fig 3- lon chromatography (IC) to measure the absorption of phosphorus by bacteria containing a recombinant vector
constructed in this study(pUEs-PSTOL1) harbouring PSTOL 1 gene compared with the control bacteria.
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Table 3- Concenteration of phosphate in medium culture of studied bacteria
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Abstract

After nitrogen, phosphorus (P) is the most essential element in plants. With recent advances in molecular
biology, an opportunity for manipulation of plants to increase P uptake is provided. Construction of
multipurpose vectors to enhance the efficiency of phosphorus uptake conferring improved plant yield as
well as conferring herbicide tolerance will be valuable in plant genetic engineering of economically
important crops. In this study the PSTOL1 gene from the wild rice Kasalas variety was isolated and
cloned next to the glyphosate herbicide tolerance gene, each under independent promoters and
terminators. Uptake efficiency of P and PSTOL1 function were confirmed by measuring phosphorus
uptake in the bacteria culture medium. It was expected that the PSTOL1 gene would improve the plant's
root structure and be effective in developing drought-tolerant plants. As PSTOL1 was cloned behind the
CaMV 35S promoter and this promoter is recognizable by bacteria transcription factors, anaysis of gene
function could be performed by measurement of P uptake from the bacterial culture medium. The results
showed that, compared to the control, bacteria containing PSTOL1 absorbed two times more phosphorus
from the culture medium. Thus, the function and expression of this gene was confirmed. It is expected
that Agrobacterium containing the recombinant plasmid (pUEs-PSTOL1) constructed in this study can be
used in the genetic engineering of different crops and lead to increase yield, improved root structure, and
drought tolerance by increasing efficiency of phosphorus uptake as well as providing resistance to
glyphosate herbicides. The resulting recombinant plasmid is without a selectable marker for antibiotic
resistance which would be a biosafety advantage.

Keywords: Gene isolation, Phosphorus uptake, Transgenic, Glyphosate, Genetic engineering.
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