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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.
i8S Lo () EPSPS 05 slls 5 GV s s S5 S 51> gl S s () LB glo ciS Lome () 55 352 50 jid Olye Sl Jol>

mle S Lo (&) PSTOL1 , EPSPS sls 05 bl 5 LBA 4 s p s 2S5 81 55~ GLAQJSM(Q)LBAMO“- g 032505 S 55l e

A gleilen PTZETRIT ety 513 5 (s3lult M13
AU PCR IS | pTZ-35SP-PSTOL1-nosT .o (sla oIS
93 L oS 5 ladeedly 535 il pan LS
1s Ul g3b i YVFe axkd oalis L Hindlll s EcoRI
SameMy 53 J5 5 ol 5l e ol askd (- IS2)
5 A Siledilnn EPSPS 5 oS g5l (1 JS2) pUES
e s LS B PCR IS L cte gladiloes
85 P8 cwlS ssl- pPUESPSTOLL 5353 oS 5 5 LoDy
L sdalie Al axlw EPSPS 05 JlS conls 5 PSTOLL
Sladadl a5l a3 (3L i Ve s
PSTOLL 05 ;5> Sall 5 BamHl slay 5l g oS 55
4z PUESPSTOLL « p vy Jol oS 5 58 ooy 03
53 PSTOLL 55 conlS i oy (Y JK2) by L
SSile s caslie 05 lols 5 ol LA O o3l

A esls Ll 3 EPSPS

PUES-PSTOL1 o3 ;5 PSTOLL 05 L Jis o]
SOL s 3550 o JI5 L g5 1S 5 BLAST 3JUT 51 e
&lIs PSTOLL 05 s U JlS 5 b as NCBI sLedb|

SERTTPISINT-S]| SR L R | G = RS W

Silwtilnan PBI12L Lol ;3 Bloe Joes 53 5 (3l alls
05 45 PBI-PSTOLL 4 p g Jole oS 55 o5l A2
of —or oy NOS 5Ll 5 CaMV35S i, oo |, PSTOL1
Gel 5035 T-DNA b 4o Nt 55 codlS slls el
Pl 55 5L Culg e s el e LS @ sl
Al 5 55k ECORI 5 Hindl slags 51 L PSTOLL 5
K315 5155 ConlS (S 33 53 s el 53 cpl s el &S
2 05 Jm S 550 gl o a4l s 4 s AL
S 02 oAU el e g e G oMKl Ll
MVIA Gl JolS won o) 53 b e llanl .l S
o 0B A s s el (il sl V0T 5 VA O
Y8+ 10l ol sLadil o 515 S e sl |, KLY )
53 Bl a3 paa oS Gl 5l slasl sy s KL 5L
L o5 - See PBII2L O a5 Sl jlod asend L glosle
St gl SUESN 5550 UL 5 AL axlpe OIS
L PSTOLL 35 ceulS JS il axdly ol clale golns
e a5y 5 s 4 s s ST e L ke YYY ol

\yas GMUS)L@/\ G)M/Mc)ga/w.jwlgijw -


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

[ Downloaded from gebg.ir on 2025-11-04 ]

[ DOR: 20.1001.1.25885073.1396.6.1.12.4 ]

e s ol il 05 5 Sae UT 5 (gLl

Ob&.ﬁjuww@»:;

b oo 0 2 PSTOLL oS 5 o5l (551> slags S
e 3 osd= B0 ol BB Glas SL a5 axils
A Slgmme 5 A0s Sl Sl S (6 Rl paud
5050y o s 35S ags Sk ek Sl el eiledly
ol ol s (F 5 S 5 Y Jsd) A 06 O Jas
54 el VA s SPSS il o 5 s excel asl b i
desls a5l (6ol sme sy Waesls S 513 0L LeeSile anlie

(F JS8) 35 gy s il 03,50 55 1 Ll 5 0

25 At sl
PSTOL]. b} JJS.LQ.P “*on @L‘S—‘ﬂ

el PSTOLL o coul @\ﬁ)wlﬁdlyc\q—}sl{
ot S 05 Sl s 6 5 55 i e G
i ) ool Ol 5 il sl (g 5lailes CAMV 35S
Oler (el )ls 52y 2 SU s, Jolse bow 55
bss 53 a6 Sl L 8L b g jhud Ll
d:\;qm)‘)ﬁjsl_,@b Qﬁ;)‘ﬁwjj)))ﬁw

wlllae 3550 (Slacs L IS Lo 53 jid Sl Ol Y g

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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