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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. 4. Conformation of ligation using PCR with MaSp1 specific primers. (M: 1kb DNA ladder, c*: positive control,
pCSP: selected E.coli colony on selection medium).
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Fig. 5. Conformation of ligation using PCR with specific primers of hygromycin resistance gene. (M: 1kb DNA ladder,
c¢': positive control, pCSP: selected E.coli colony on selection medium).
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Fig. 6. Conformation of ligation using enzymatic double digestion with EcoRI/Nhel. (M: 1kb DNA ladder, pCSP:
isolated plasmid from transformed E.coli culture).
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Fig. 7. Conformation of Agrobacterium tumefaciens LBA4404 transformation using PCR with MaSp1 specific primers.
(M: 1kb DNA ladder, c*: positive control, At: selected Agrobacterium tumefaciens colony on selection medium).

st 355+ (HOU et al., 2008) GhSCFP 4y, J =5
MaSPL o s bl s iagh cpl )5 Coml a8 5
g s oy 4k O 5 $Sad 53 05 5 b D) 5o
Ol 8 Sl b s (11 013 o2 o5 T B ki 0L 1,8
sl 53 Celdal 5,8 ey gy U 3 g5
Ol 03 6 Lz bl iy OUI sl S5 5 5 s ay o315
53 GAEB-3A ;g5 J S o oh ol s b o5 b
@l )l DUl 8ol 5 dsb s edalin o) asy U
DS SN O s S sl g3 men 5 Sl
o> o S 5o sy b e il i et
Wl Bl s, Sa, ol sl 5 Calodd owsls
CokS ey Lol g md Ol i asedin a3 ol
35500 oLzl ululopl s (L et al, 2009) col sus SsUI
OT G S35 3 5 omasilbol bty SUI Syl s
ay oils (Bl L s (.lfp ol o3 S 5 pd sdalis
3,8 5154 5,50 PCSP sty Law 5 0155
S5 o

Ay yud o jaay s 9 MASPL g 05 Gyl o)l
555 s Nhel 5ECORI slag 5T 2 &> ,5GaRDL-1
Ll Aoy Coms 5 A2 (g 5lealuens pPCAMBIAL304
Ao 5 g0 6855 0 5T 2 5 5l pechs (Slo s 2S5 oy
Agrobacterium tum- ¢ Sb w5 5l e 255,15
¢Sasw 0T b 5 Ledy ol bow i efaciens LBA4404

w2958 3 8 Sl gg slojle a2 LIS I Olebl S
505 0T 6L ol T dul 5 ol il sl 5 Al b
@S 51 0labl 5 lutigs S 3,8 515 s g 350 05
ol )y s S (Bl S ok B )
«l,l>s PCAMBIAL304 sl (55l M,{\{,Jﬁ by
Sl oY L GFP Ol wineSy I w228 5GP 05
GFP & Ly il gt 238 J15 ) 2590 Sloons
03,5 Uiy 03U (Lo b 5 osa SSedw I Calibs 15 s
Bl iy ol 3 eslizal bl ke (A JSKE) diedalin
il o Ol S s BU s 0 Ok s eSss
5 (@ USE)PCSP ey Lo 5 a5l 5 (slacSass ils
Sloysy STy plonil o 5 (10 JS8) RNA £ 5zl
Ol G sodlel 05 (pobast! pal 5 CONA L i ady
Colich 8 plowil o n b 4y DU 5 &S (15 S 5l
53 GaRDL-1 ;5505 JS'cos MaSPL ki 5,5 05 5
O JS8) ol 0t Oy g5 s o5 (2105 4y U
e ol (glal] s b Ol S (ola AN 08T
[l oy g st ohimpd Slagsesn IS
sty Lol 43 8 ool DU kS 55 b 5 (6550 58
(JOhN & E6 ;5 5u 5, J 55" o g 38 cpmilinS| (555 5 Ol
Ad Sl sl 5 ms, J S o GUS o3 Crow, 1992)
S o 4y 551 (Kim et al., 2002) CaMV 35«
<5 GFP , GUS (Li et al., 2005) GhACTL ;5 ,


http://dx.doi.org/10.21859/acadpub.nbr.3.3.238
https://dor.isc.ac/dor/20.1001.1.24236330.1395.3.3.7.5
https://nbr.khu.ac.ir/article-1-2688-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.24236330.1395.3.3.7.5 ]

[ DOI: 10.21859/acadpub.nbr.3.3.238 ]

246/Y¥s

Nova Biologica Reperta 3 (3): 238-248 (2016) YPA-YFA X 55l O Ao (s pske 53 0 95 (laecdl

o5 3 o 335V PCAMBIAL304 Lo 5 a5l 5 ADPA slacSisu 3 Jhinl b 5 o GFP Luile ) 5 -A
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™.
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Fig. 10. The RNA quality of developed fibers and ovules on liquid medium. (WT: Wild Type ovule, 1-3: Transformed
ovule).
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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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