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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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quence of Lh MaSp1 gene, N: Nhel restriction site, C: Ncol restriction site).

ol gl sl 2y oo /MO ANTP 25 S Y70 Y ¢
spF:5’-ctatccatgggaggtg-caggtcaa-3’  Jis L e
\+ pmol o1us”» spR:5’- atatgctageggetgetgetgetg-3” s
Jail 28Ty Jpamen b el )l 5 sla SIS mle iS5
PrimeTaq i,k wmsT 5T 55 5 25 Sen +/0 Oljee
A f sl by 4 ads S /Y0 0lsea(GeNetBio)
T- U Jisl 5 dlasl j2STs plowil Como Aol (5 e
Gyl by ek @lopes; STy 55855 DNA
HYgF-  comsles Ko & Cwslie 05 @l oobass
HygR-catatacgcccggagtcg- 5 ctcggagggcgaagaatcte
G ldzs ulg) 515 o b )3 8F (3430 .05 5,50 1
i yuly) 31 8 Slade s AF b ¥ b, bas 2 ¥ 5 (4l
¥ el sles) 51 8 sl Gy 0 sl 5o w3l ¥ (g5l
=55 5 Gl 57 dgp Jaw (gled) 318 e dys VY ail
ol (ol L) 518 e domys VY gles )3 aids 0 Sulg
Sl mly L YL 2S5 Gillae (2S5 Slge Oln 5 e S
S S pleg Son 4 Caslie 0 oola
508T U5 53 PCR U games 1 2d5 Se & PCR T 5 plos!
Al s SIS A S L akds ¥ Sdea 0 /A
PCSP dpoudly (02 5T ps

Cgr b L POSP e dady el Sl g
2T e G Sy sl ST el ol b
ST 5 2l 5o VL PCSP sy 51 p S50 F s
Green 10x buffer fast ;i =3, S« ¥ 5 ECORI 5 Nhel
bses bl hielT 2Js S # 5 (Thermo Scientific)

Méj\s& Celw b Sdeay :\qu:dl.wiqv:\‘\’ sl ys 9 A

A esls 3
P94 JLaT sty Jgame b E.cOli 6 57b 55l 5
Tt Y

DHSa & 4. E.coli (5,6 55 Jlasl STy Jguams
i S5 S G pdy Al Ay S e A Sl
D5 F s ke VO dbs 5o 1y el 5 s Sate
|y &b JLasl )3 J guamme 1 p S 5L A Ol s kb a3l
Iy Sty o A 481385 Gy (555 483 V0 5 A5 LS
433 0 dady sy 5 051> JUEsl FY C slos 4 a6 40 Sokass
4 @l LB bow 2y S Fro e 3§ Jie 5 55 4
4 S0 TPM LYV C s Caslugs Ddess 5 okd a3L1 JU
poodd e mle basws 1 2y Ko Vv Cele g3 Sl S
sosls i8S YemgL™T s LS (sl el LB Laes (55,
iy Sla ST I e ks 4 SHITVC les ys b b s
demgL™? LS ol glLB Lo s mlo oS oy
A esls LS,

o 5P S (JeTg0 b

oy 58y sl 58Ty w0l 3 Como b ol
MaSpl gL i oo dabad gl &S 5 Ll L ek
ASgn 5 oBas 53 1Sl o plowil e ot (b (6 52
Gl 4t uly) 31 & Slo by AF L3 «ids & (Eppendorf)
iyl y) oL,5 sle dr 3 AF LB Y b, L oas 5 VY 5 (4l
¥ (el sles) 31 8 ol dom ys 0 sles 5o 4l ¥ (5L
25 Glady 3T g Lo leo) 31,5 Bl G VY 4t
el (alg Jaws) 51 8 Sle domys VY (slos 55 4dds 0 il
X 2S5 3L ads S Y0 olg oz LPCR plnil (6l s


http://nbr.khu.ac.ir/article-1-2688-fa.html

Downloaded from nbr.khu.ac.ir at 16:28 IRDT on Tuesday May 16th 2017

242/v¥y Nova Biologica Reperta 3 (3): 238-248 (2016)

YYA=YFA ¥ bl oF W 2 (a}lc 23 s laasl

23 beSas Buly )l e s ae )l 4ids Ve O
Osk 5 eeeSUsie Ve MELTGl S S b
Lds oSBT

3 eslizally €dncSy Sl m (Buslf by Como Al e
a2 3o3m e 5 b 53 0P 05 LIS Ol il b oY
5 LS (e Ll d 53 S8 Sl m sl 35 1
OTRNA 5 s Ol Osls le 05555 5 ealizall s b
CoaS 5 LohS oAb gl sl WIS ead g, Sl eslinall
st s TBE «/0X 3L 53 5,55 S L ) 5l RNA
DNA-) cDNA jiw oS i eslizal b CDNA s s
05 ool b sl 5l eslizull 5 diaLu (Technology
v/6 10x PCR buffer ;i ostizal L PCR (s e maspl
s Ko ¥ DMSO 25 S ¥ ANTP mixture « s S
Tag DNA 235 S Y CDNA 01+ pmOl oliS™ ja el
Gb s A S YO alg e L 25 e /0 pOlymerase
.@fﬂ;aluﬁ%&&\ﬁ

bp Jsb & GARDL-1 ;i ges dtn 51 (oS 5 ookl i 35l
03,5 5 o 555 WYY L, RDL-L 6505 ;05 Ol 45 Conl ¥4
(Wang etal., 5,05 55 J 28 Cov o g 5 Ll 5 Slisl
bp Jsb 4 MaSPL o5 wlel ;s 52m Jg ooman 5 2004)
(Ayoub et s, bl b &5 Se Jb lsle )3 oS ¥4
ECORI sl 5T 5 Kl Low 55 Ll 93,5 «5"al., 2007)
ol 6855 5T oy 5100 K)ol o bl Nhel
JSK8) daTwsa VABDP 5 5u> (glanks 0T (gjle il 5 o5l
25T 35 o) by PCAMBIALZ04 |55 2 51 ey (Y
255 5 ol S5l ol oS PYVADD Jsb @ oaT sy daba
GSL g sl & Cuglae 05 5 T-DNA iz lyls
Jee 53550 03l & Il ) p Lo 5 (1 SC8) 5 el
05 35 2 I PCSP ol L e 55875 35l STl i
Byl 5 A 35 regleg Son 4 S slin 05 5 s 557 !
sl Lo j5 Asgpadly oS PCSP Lug E.coli
W05 93 o) eobatl gl el by ST Wiy e LU

b ool 5 3 58550 T (655 5l e sl i3 25T

b aids Yo St Lo /A 58T U5 53 a7 NETSNPRRYE
RSP
PCSP wwowsdly tawgs pa2 38709 5T (51 5

Agrobacterium tumefaciens i ,4 &b 2y Sl
LS5 25 PCSP seaudy 0 85 o V Lo 5 LBAG404
Qo Lms (55, B S By Sl ey b a,l S oL S
YAT (slos 55 555 95 5 s s bl 0emgL™ (1,15 YEP
omgL™ l,ls YEP gl Lo e ) s bl G
WSl b b s 4ids 53 555 V4 YAT (sles (ol
Sl b ey ey STy (Sl dul g
W25 8 plonil Wi ity &S
oSS (Sl 7

erlas ay Dl oSyl 1 oS il = =) ey ok
548wty Ble ) 5il gt ) eslinel b sy ok (5ol 5
5 Cu S S bk 55 ST L Ol s siad I m
SISz S o Slides B8 5 OS> ey
4oz QLS b as caS Bk S e ol (3,18
b J€ (AIDPA) a3 JE 51 s 535 &5 iy g3 I il o
3 s 5 dsb) 5o Oas bl s Oldess 5 Lud T
ol o eSass 5 s adlSa bax 5 Jowe Sl calad (5,
(Murashige & & Kb e&il) go 4l beSas oo s
S afgLt S8 sl 5,8l Skoog, 1962)
(CA3) S il V505 Ko 0 (NAA)  sleSinal
¥ooC 5 (St 53 oy & Sews SETH/FL QY gay St /0
(9DPA) 23 8 31 o 555 8 LS cpimmar ks i8S
b 813 eslial 5y 90 el (51 Loiine

Agrobacteriu tumefaciens (=L lusl bl 5 S
55 sPCAMBIA 1304 |, pCSP oSy (s1)1s LBA4404
i el 0o mgL™ ol,ls YEP b s 53 5 b
b 53 Ssi gl I w5 depy ODgoo=) 4 b wius
O gl 2] Lases cdals ODgoo=+ /Y b i Glas O gl 2l
Lo glagalyy o S8l al sbess g
AAGLT 58 gLt Gl o8 S oKl
Al e o/ 0V IGEPAL® (N gay So Vo 058 o sl
a4 Yoo MMHY 2 Cod O ol ki | aoes 55 bESss


http://nbr.khu.ac.ir/article-1-2688-fa.html

243/ vsy

Downloaded from nbr.khu.ac.ir at 16:28 IRDT on Tuesday May 16th 2017

Behnam et al. Expression of MaSp1 gene in cotton fibers

5 SUI s MaSpL o3 ok oS 5 el

o++bp

visbp

ixks :Sp1 (DNA ladder, BioBiz v kb :M) ECoRI/Nhel 55 e 5T 5 Lo 5 PUCST sty 1 silie- MASPL viODP Gakis —¥ IS

(MaSp1 vyo bp

Fig. 2. 715bp sized MaSp1 fragment cut from double digested pUC57 plasmid with EcoRI/Nhel. (M: 1 kb DNA ladder,

BioBiz, Spl: 715bp sized MaSp1 fragment).

#vva bp

EcoRI/Nhel Lty as 5T 5 Low s PCAMBIA 1304 , 55 5l adiosls o, ¥V 0P dakas -V IS
Fig. 3. 6379bp backbone of pCAMBIA1304 double digested with EcoRI/Nhel.

ol 53 iy e 83le (6,815 5l Olebl 5 Jlail iyl b
(S T R  WW FP RN JE
S 1y olE eyl oUls Ecoli g SL 7 Tl
L. s Agrobacterium tumefaciens LBA4404 St
G S (Bl Olabl Sy 5 db a1 5 PCSP
Slo i3 (2S5 (ot bblS &K g (ST 655 2 od 28
@l & 4 et MaSPL 0 olamstl sl Lo s ey
PCSP ey sl (8L cpl S o ol oeT o
3 AV JSK8) il (o olE 3L 4 s, e 0F JUEs| g
4 olE )17 0581 i 05 YU S 4 5L e
5L oy OKGIPCSP ey Loy oils 5 1,08 & pn

0555 03 hinsee 05 S wa b ey o ST
SSTy Jgaen B b5 L(F Jﬁ,ﬁ,) 3,15 345 PCSP W
3 Sl pslas S & Canslin 05 yosl i b 5l pecky (Slo o
S s Caledd fate JJle e Sl lal i oS
retles Son a4 sl Ll sohas ol 53 4yl 5 OWLE
PCSP 55,00 sl plpls (0 JS8) dab o slezel L6
DS ks b Ol s ol sl S LIS Gdandy
Al 4y Ol s 4 alE SUI s & p e
Aisyge 85l dlatl sl g I i Oliabl g
Gl & 38 5 3T eds 255 PSP adl,
S PYVA DD s VIO DD S 550 (slae Il 5 o edaline


http://nbr.khu.ac.ir/article-1-2688-fa.html

Downloaded from nbr.khu.ac.ir at 16:28 IRDT on Tuesday May 16th 2017

244/x¢¢ Nova Biologica Reperta 3 (3): 238-248 (2016) YPA-YFA X 55l O Ao (S pske 53 0 55 (laadl

f..bp f..bp

:PCSP oz J =5 :¢” (kb DNA ladder :M) .MaSpLis w 05 olazst asl Lk sl s (5515 Jaw s Jlasl ) s il -4 S

(J:"“f.Jf Ja._.>u S ab;u\fh) ECO|| &LAL;K
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).

viabp

(e J,25 :C7 kb DNA ladder :M) . cpsles Ko 4 Canglio 05 obazsl ol b Sl (slo s (2STs oy il ol s ol -0 S
(Ut 8 Lass 55, 03,5 s, E.COlT (sls s :pCSP

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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