[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.24236330.1395.3.3.7.5 ]

[ DOI: 10.21859/acadpub.nbr.3.3.238 ]

Nova Biologica Reperta 3 (3): 238-248 (2016) YYA-YRA X 55l oF dlor s pske 53 o i glaecily

SUI 33 &7 1508 Oy g MaSPL &3 suwis™ by i 63k (JoTg0 w9 cilw ( >4k
Lt

Y. #Y v
Ql?"‘“‘.’.;@"‘)) aLijjl::‘}q-A:.wc(aLﬁﬁf
VFAO/A/F il /1 TA0/ Y/ T u‘f."’ JNYQE/IANY (5L s

Q\}Llné}i olL,e Q}}C\.:;ali..':.}buéj)jusrﬂcgﬁm‘acdj‘}]j&ﬁaj;\
Ol 08 ey (S e o231 (53 )8 (6 gy 5 Dliios S 0"

davarpanah@bmsu.ac.ir ;o J g’

el 5l s 53 G113 Caeal 51 OT SIS (053l 5l s (2155 g DY guames S (Gossypium hirsutum L.) «z .ouus>
SUI > e J6 s 055 O LU L35 (b (lojle g (ncs ol Sl 3 0 il DU 0 50LatS 5 0 50 Somn D pS0s 6 slascd
2wl S35 Iy (RD22-IKeL sy o5 55 0o sy jgesp 5l oS 5 & s ygm 3jle s 3| s 358 (S ki) Cogor O kS 2153l 4 i 4y
5855 i Nhel JECORI o 5T 53 Lo 5 ki 5,550 4Dy 2 Lh Major ampullate Spidroinl (MaSpl) o5 elul » 2 5ume JIs 5 0WLS
E.cOli 5wl 3l jw i (g jlutilen PCAMBIAL304 (¢ 2L 58 5,5 Nhel sECORI iy laolle o Lais ) s dabas TlAel 3 g 5 A8 03l
Cnglie 05 5 5 3550 05 (oolast ml o g ey sl omis (2S5 b os (65186 PCSP st w07 ) el 5 a1 Lo DHS @2
L. g Agrobacterium tumefaciens LBA4404 s )l 5 3w dowy ol @ Jlasl (2S5 s 68 55 o 5T oy cmiomad 5 los S &
5 8s 53 MaSPL 05 ol S L 5 s aul 5 0T o cpalys o8y EKas s 3 8 a5l mdy (sl iy S5ST5 b (sl 5 S PCSP
33503 1y ay SUI s 5,50 05 0l S 05 g Sl 4y 51 6,505 65 4 et  GARDLL ;5505 s patntn a3 Jaoms 3 4y U

Al or Oy BB 4y O > 0508 (gSluaig Ok s 5 05 JI5

Farsn 55 il S (g s bl (ST (S0 5Mg

Designing and cloning a MaSp1-based synthetic gene in binary vector for tran-

sient expression in cotton fiber

Maryam Behnam®, Seyed Javad Davarpanah®* & Ramin Karimian?
Received 08.11.2015/ Accepted 12.06.2016/ Published 20.12.2016

!Department of Biotechnology, Faculty of Agricultural Sciences, Payam Nour University, Tehran, Iran
’Applied Biotechnology Research Center, Bagjiyatallah University of Medical Sciences, Tehran, Iran
Correspondent author: davarpanah@bmsu.ac.ir

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).
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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™.
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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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