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Transformation of DRO1, OsNAC5, OsEXPAS8 genes in order to
improve rice root architecture and drought tolerance in rice
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Table 1- The sequences of designed primers for detection of transgenic plants including of construct
specific, gene specific and transgene integration site recognition primers.
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Figure 1- The Schematic representation of cloning stages of OsNAC5 under control of root specific promoter and construction

of recombinant pUhrN5EXDro vector.
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Figure 2- Stages of gene transfer to immature embryos of rice until transfer to the pot and observing the phenotype of generation TO of
putative transgenic plants derived from transformation of three-gene construct pUhrN5ExDro.
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transgenic plant; W, water control (no DNA).

SBu e lopmy STy 1 JSse slajlll
o3l 25w (Multiplex PCR)

L ezl a5 0balS JU,e a5 JS05e 5JUT Uyl oS 3
e A el s ol dedd fame LIS 03 g 5l Jite
S L b Gl S 6l e e STk
5 omeles S 4 Caglie pbal Sli 0F 5l end
SSly ol S iS5 1, DROL 03 bt ol 55 slliasaasls
(RGL00) iz psis Jls pr o O3 b oSk (A se S50
Sl bSSET 5 e gbckle (F 1K2) A (gileang
13 eslizal 5) 50 Al ey sloyns 2815 (oot
shyg-F sl S5kl & ws ol b B e S S
4 RG100 sls 5T 5 JpesS Yo Ol 4 & s NOS-R
sl s L85 18 el a5 Sy V0 Ol
°C b S5LT ang dlasl sles s oo 1) s Koo b0 S
S\

05y 8L ey glo iy S5y

el 51 eslizal L Ol a5 wlie gla ST > b | shiie «
DROL (sle S5l s BB L s wlie 05 5 0515 o
el 5 L S0 0l Sl IS s o Sl oy
WSS A dro-F ST oS a1 b (g5 adsl e
Lo OF Y0l 5 axdls wotias |85 45 208 514 51 < slize
(8 JS) el cosline Sl SOL s 55 50 gl 15

FYosfl foy8 00sf

N

Drol &5

—

DROI-F primer

DROI codon optimized (132) G
Splicing product of DROI (132) C
Consensus (132) CA TC T CT

Splicing product of DROI (597) C

-

DROIF 831 DROIR S 5l

Y
DROI-R primer locus

DROI codon optimized (603) CC CTCCTCCACCC
CTTCC GC
AA TC TCCAC CT

Consensus (603) C

B S o5k a4 S el ilakig polex 5 o 05551 e 0315 e s SHET ~b e 5 05551 0 uls DROI 05 Soles sl —¢ K2

Al by slap 53 4 Jlail Ul

Figure 4- The Schematic representation of DRO1 gene including 5 exons and representation the sites of designing transgene specific primers
in exon 3 and 4 in codon optimized gene that not have anchor sites in native genome.
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Abstract

Root architecture modification can increase grain yield and seed quality. These can be
achieved by better anchorage of the plant in soil, more effective use of water and nutrients,
and through biosynthesis of amino acids and hormones. These will result in more effective
use of nutrients and drought tolerance. Considering drought stress in Iran, production of
drought tolerant plants is important. In this study three genes involved in modification of
root length, number, thickness and growth angle were cloned into a construct for
Agrobacterium-mediated transformation of rice plant. The genes, OSEXPA8, OsNAC5, and
DROI, from native cultivars of rice were cloned under the control of constitutive and root
specific promoters; afterwards, they were placed in T-DNA region of Agrobacterium-
mediated transformation binary vector. The resulted construct, pUhrN5ExDro, was
transferred into Agrobacterium tumefactions strain EHA105 and used for transformation of
immature embryo of rice cultivar Hashemi. Selective medium containing 50 mgl™
hygromycin B was used for selection of transgenic plants. Construct specific and gene
specific PCR confirmed three putative transgenic lines and one copy of transgene were
detected in one of them using Real time-PCR. Inverse PCR revealed that T-DNA was
integrated in chromosome 10 of this rice event. Comparison of the phenotype and root
structure of the transgenic plants with the control in the Root Box and in the same growth
conditions showed that transgenic plants displayed stronger root phenotype compared with
non-transgenic ones. The resulting multi-genic construct can be used for transformation of
other crops in order to root structure modification and drought tolerance. It is hoped that the
production of rice with modified root structure can increase drought tolerance in this
important crop and reduce water consumption in rice cultivation.

Key words: Transgenic rice, Drought tolerance, multi-genic construct, Root architecture
modification.
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