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Table 1- Specific primers for nucleocpaside genes (N) of
Tomato spotted wilt virus
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Figure 1- Nucleocapsid gene in Expression vector by enzyme digestion. 1: 100 bp DNA ladder. Even numbers are pET32a-
TSWV-N double digested by Xhol and BamHI that a 800bp fragment was released. Odd numbers are pET32a-TSWV-N

without double digestion.

b 5 oo Sl e Sl DB s SRy 05 8 S
ol sy 0F &S S sl Ol b Jlg 4 s esland

55 30e lolss aalsd b Bl It Sy Jolo 25l

BL21(DE3) 5 BL21(DE3) sls slaasw EcOli L

Mo S 03051 b 5L aleon Al 5 pLYSS
Sl Kles ghls PET32a(+) Sl bl 4l @ a5 L
2L ldhe clS 5l e il ke ol 4 e slis
Aot L ooad 35,05 BL21(DE3) pLysS s BL21(DE3)
- 51 LB delr ciS lams (g5, PET32a-TSWV-N .S 55
Sosmsl 5 Jsl s sl (100 pgiml) s ol S5

A oslial (34 pgiml) 53 s sl [Sdal IS 5 |
tX3) pET32a-TSWV-N g,.:Sij J.:w)’bn on.vJ.;Js.l LSL@J}-L.A
.bMoML.LAJ%wLSUAMfﬁ Q)ymw.h?u

23 L S5 5 05 s o 200 Sl AS 51

3BT d5 55 b 5585 b 1 b Sb asm 55 55 (Sl ol
Jolo 53 eSS 5 05 Ave BP ardsd s SIS 5 S

S Sz 0531 b Ol ol s askd (3l Sloan UL
Jol 3 TSWV-N S IS 55 05 anda (5l ailaar Cms
oDy ol S glagls et 5 PET32a(+) Sl
v S 05l 50 Gl e pun e S5
S ST IS a5 S5 e 35505800 s A6
PET32a by Jeb= 55 1, TSWV-N 05 (5l 6loar o

S1s OLE 1 A BP o3Il & oS IS 5 05 ankad 2SS 5 (+)

Al S G 3 Sl Jel s 05 2ms Aab

BamHI L;LA(,JJ;T Loy cd S o e a5l Al
S 58T U5 3 55585 2 plowil 5l ey LS 031> 5 XhoL
TSWV- 4SS 6 05 4 bgy e Ave P 550> (glasked ds s
Lo edalis s S s, PET32a(+) b b= 5l & N
O 52

okl as-lu Lf’\'f-" o5lw J“,S b
5 PET32a(+) Oly el 4 e S 8lS 5 05 anad Jlasl 51

3 oo s Sl il i b ) 05 s A

e I


https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.1.10.9
http://gebsj.ir/article-1-262-en.html

[ Downloaded from gebsj.ir on 2025-08-08 ]

[ DOR: 20.1001.1.25885073.1397.7.1.10.9 ]

A KDa

e T D0 H (9999 s gl 98 OF Oy dw o

AL 5 515

C))\b,;\mub)):uﬁeboljw ‘—"':SJSJ" V\A«Mm (S‘dej’:SL
(F 57 JSE) s, etalin (IPTG L W51 L3) Lo

w‘)‘wQ&Lﬂhbﬁb)&ic}%cwjbwﬁjﬁdlﬁ;d‘ﬂ
b S Gasete ali Ve e S clile s IPTG L

Ol s 3l G SLOsasl 3 s p @l W s
51 eskized G W e sl e U oS ad eslinad L U
L o WIHIPTG Y ol S, il

\+¥'KDa

YV KDa

Yo KDa

Gl SL Sl ek 2l Glacnss SDS-PAGE ST N
(Low 55, Sl olge o M BL21(DE3) <, E.COli 555
mofSisn 18 50 F X ¥ o Salx Range Protein marker- Biorad)
33 0boy PET328-TSWV-N Leds 25,05 5,50 5l el gl gle
APTG Vo e K ol clle LW o sl V8 5 23 Ol can
PET32a- L eas 255 6,50 5l e gl ot n A 5V Salr
< IPTG L Wi i 15 « pET328-TSWV-N ; 0SS5 aabsd o5

Ao Oley dall Ol g
Figure 3- SDS-PAGE of extracted proteins from E. coli
BL21(DE3) strain. M: Protein marker (Low Range Protein
marker- Biorad) 1,2, 3, 4, 5 and 6: Extracted proteins from
transformed cells by pET32a-TSWV-N 2, 4, 6 and 6 hours
after induction by ImM IPTG. 7 and 8: Extracted proteins

from transformed cells by pET32a and pET32a-TSWV-N
before induction.
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Figure 2- Electrophoresis of colony PCR product in
BL21(DE3)pLysS and BL21(DE3). 1: 1500 DNA Ladder. 2:
PCR-product of pET32a-TSWV-N in BL21(DE3) pLysS. 3:
PCR-product of pET32a-TSWV-N in BL21(DE3). 4 and 5:
PCR-product of pET32a as negative control. 6 and 7:

positive controls of pET32a-TSWV-N. 8: Negative control,
H,O.
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Figure 4- SDS-PAGE of extracted proteins from E. coli BL21(DE3) pLysS strain. M: Protein marker (Low Range Protein
marker- Biorad) 1, 3, 4, 5, 6 and 7: Extracted proteins from transformed cells by pET32a-TSWV-N 3, 4, 6 and 6 hours after
induction by 1ImM IPTG. 7 and 8: Extracted proteins from transformed cells by pET32a-TSWV-N before induction.
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Figure 5- Solubility and insolubility of expressed protein in BL21(DE3)plysS Strain after 4 hours induction by IPTG. M:
Protein marker (Low Range Protein marker- Biorad). 2, 3, 5, 6: Expressed protein as insoluble fraction. 1, 4 and 7: Expressed
protein as soluble fraction
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Abstract

Because of limitations in antibody production against plant viruses, coat protein expression has been
developed to prepare antigen for antibody production. In the recent research, Nucleocapsid gene of
Tomato spotted wilt virus was amplified from a local strain in Iran. Cloned segment in TA vector
(pTG19TSWV-N) was sub-cloned into pET32a as expression vector that digested by Xhol and BamHI.
Then, pET32TSWV-N was transformed in two different strains of E. coli BL21(DE3) and BL21(DE3)
pLysS by heat shock method. For protein expression, the transformed cells were induced by 1mM of
IPTG in both strains. The protein was extracted four hours after induction and analyzed in SDS-PAGE.
The SDS-PAGE result showed that a 48 kDa protein have been expressed that is expected based on
additional tags from plasmid. The result revealed that nucleocapsid had been expressed in both strains
whereas protein expression was little more in BL21(DE3) pLysS.

Keywords: Expression, Prokaryotic expression, Recombinant protein. Tomato spotted wilt virus
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