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Abstract. Cotton (Gossypium hirsutum L.) is an important crop in the world and increasing its fiber quality is very cr-
ucial for textile industries. Spider silk is the strongest and most elastic fiber ever known in the nature. Cotton is one of
the main crops in the world and increasing its fiber quality is very important for textile industries. In this regard, a synt-
hetic construct has been designed to offer spider silk quality to cotton fibers by fiber-specific expression of Major am-
pullate spidroinl (MaSp1) gene under control of core sequence of GaRD22-likel promoter. The synthetic construct was
double digested by the EcoRI and Nhel and sub-cloned in pPCAMBIA1304 binary vector. E.coli DH5a was transformed
using new plasmid namely pCSP. Ligation and intact backbone of plasmid was conformed using MaSp1 and hygrom-
ycin re-sistance genes specific primers and finally with EcoRI/Nhel double digestion. Agrobacterium tumefaciens
LBA4404 was transformed with pCSP to transform cotton ovules of Varamin cultivar. The expression of MaSp1 in co-
tton ovules and fibers showed that this synthetic sequence had been successfully expressed under control of GaRDL1
core promoter and this construct without codon optimization could be used for cotton transformation and its fiber qual -
ity manipulation.
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Fig. 1. Structure of synthetic construct containing spidroin sequence. (E: EcoRlI restriction site, RDL1: fiber- specific
core promoter of GaRDL1, H: Hindlll restriction site, K: conserved kozak-like sequence in plants, Spl: selected se-
quence of Lh MaSp1 gene, N: Nhel restriction site, C: Ncol restriction site).
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Fig. 8. The GFP fluorescence of 9DPA ovules transformed with pPCAMBIA1304, 7 days after transformation.
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Fig. 9. Fiber growth of transformed ovules on MS medium containing sucrose 6gL™, Glucose 14 gL, NAA 5mM,
GA3 0.5 mM, cefotaxime 70 mgL™.

28S rRNA

18S rRNA

Loz 5 ¢Sasw 11-3 codisamn Sl 5 ¢Sass (WT) gl L 5300 S5 sleSiss 5 Ul sli| il RNA cas-1 <&

Fig. 10. The RNA quality of developed fibers and ovules on liquid medium. (WT: Wild Type ovule, 1-3: Transformed
ovule).



247/xsv

Behnam et al. Expression of MaSp1 gene in cotton fibers

5 SUI s MaSpL o3 ok oS 5 el

G pCSP pCSP WT-
-—
-——
— -
f..bp - 5-bp
-_——
— e

Leadly b odin ) 5 & a3 PCSP ety e J 28 :CT DNA ladder (M) sy ¢Kass 5 B s 52w MaSPL o3 1,88 ol 1) UKo

(o did Cde yl 5 & 5o WT cpCSP

Fig. 11. Transient expression of MaSp1 in cotton fibers and ovules. (M: DNA ladder, C*: positive control plasmid,
pPCSP: pCSP transformed samples, WT: non-transformed samples).
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