[ Downloaded from gebs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.25885073.1395.5.1.1.6 ]

099 oL 4 B Cuilid gy g (b (35 ST o5 JEI

Transformation of Hepatitis B Virus surface antigen (HBsAQ)
gene into Tobacco plants

T S L R WUV T\ [PR P S UE P

LS Alse T g lere oy Ae

Majedeh Neisi®, Badraldin Ebrahim Sayed Tabatabaei®’, Cyrus Ghobadi®, Hamid Rajabi
Memari*, Ghazaleh K haksar®

SLEL p ke oS Sloll 2 (6550 585 g 05,8 sl Y (65 585 g ) 4 el 20l =)
Ol Olghonl s oKl (5, 5LES 20802005
Ol pl Gleal Ol e dgd oK1 (3,5LaS o aCisls (bl el 055 skl ¥
Olpl Olginol pmis o3l (53,55LES 0 aSLEls (UL Mol (685 s el Eils 0

1 MSc in Biotechnology, 2 Prof, Department of Biotechnology,
3 Assistance Prof, Department of Horticulture,
Faculty of Agriculture, Isfahan University of Technology, Isfahan, Iran

4 Assistance. Prof, Department of Agronomy and Plant Breeding, Faculty of Agriculture,
Shahid Chamran University, Ahvaz, Iran

®Phd in Plant Breeding, Faculty of Agriculture, Isfahan University of Technology, Iran

sayedt@cc.iut.ac.ir : sy S g (DL J sas sl 5

) (o § ] (wige
1720 Ol 9 slas ( Jof oslad (uoxiy 059
TY-Y. axio

ovuS>

S glasly

il B ol (w323 (TN Olexr pulpw 00 (Sl (w29 ST ST (0 S @ld 3 (2
OF 4 4255 b bl b0 us19 3255 Sl ol Olord 9 S5 Sy ogad (25 50
g5 19 Olgis 4 B cuily (0929 T P (g n W (2beed SgId O3
Wl ! 019155 9 Ol Mgl Sy o S5 Togm b 4bds” Jlo iz (b Olals” 53
Jo ol 4 dud (e b HBSAQ 0 & cul ol (2w S5 ool 58 (nl ke o
28 HBSAQ &5 ssk> PCAMBIA 1304 4555 56 ol jakaecpdy .09 Jiie (39399
o993 4 9 0ol LBA4404 48w poes 5Ly 51 § IM1074 9w Escherichia coli s g57b
SRSl Sl o 90 ol zmdll S Aigei )y (15b AL JESe Ogi e ol 4 (T Olakad
OEe 3 (pplog b g 90 £ e 10 9 e Bode S 53 £ 5 o 000 S9l> MS
Sud )0 P o o0 & 9 BAP g o p 5 o O Slacdald 50wl (Slaosis pbad
4 cyoils 10 S, 4 oad JU SBAmALE O I e ST 30 .28 5 pbul NAA
sga wwb g olubd Cgz 9 Wb gl gl DNA It a1 5 oals™ 5 CTAB g
plwl RT-PCR 19 0F Oy owsp cg> § PCR sy olais! sl 73T b o)

wb uwlb OF g s OB 33 O3 (I Ol § s8> o a9 SO

052 55ks S
ols
0P
HBSAg 0}
Sy oS


https://dor.isc.ac/dor/20.1001.1.25885073.1395.5.1.1.6
http://gebsj.ir/article-1-105-fa.html

[ Downloaded from gebs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.25885073.1395.5.1.1.6 ]

LS 5 s

----- Cild (w9229 (Paw 0F (ST 05 JGs!

Gl s Olgr ol s 1) (3l 4z 5 jesee 5 Ok,
&S sk 4 .(Baes et al. 2011; Li et al. 2011) wles S
63l glaco e STy M5 lp a5 ObLS 5 esla
e iy i OblS sl pe bt 4 Cus
Sl s ol s enS Ol 1y 1 Caaens L igis
Shereen et al. ) Wi o jae sba ol WS s 2alS
Ll o ol 5 Sl Glallsl Obse OlalS (2009
Shereen et ) 1y o o301 552 STy A5 S s el ol
YoV ObalS s S5 slagtsn S« «(al. 2009
Sk Sl Aoy Y 5 b SL Oplie b s Lo
plad Cwad pizmen 5 (Giddings 2001) o5 Oyl sla
2Ol Ag /o) ) spas 0lS s b sl W eas

(Daniell 2003) ol S5 (slantms

L L glberd glasl SIS Cwd 4 g L

Yo plde 3 ccmlin Cd L1y Lagls ppl Wi oS et
s 3 Ohles Sletl 5o ol 5 e b o 2l
G S A e s b Al os e
Gt S glapSls (oSS slaeSly A8 a5
oS 53 B il uSly Wy ol iyl 5 OlalS Sl el
S il obe 3 6K Slp b i Kls
Sunil Kumar et al. ) ool Jos 5 0Kl (oolasl L
OLlS ;s HBSAg 05 ol s Jtsl 51 gsby s il 58 (2007
Shereen et al. 2009; Li et al. 2011; Choi ) 515 5 35 5 Calises
23 s Cras 055 J (et al. 20115 Guan et al. 2012
Mg s 0lslp Hd Wy sl 5 OllS 55k 5 05 Jusl
Wi sl b LU (losn) 025 Sy ol
Daniell ) 1l o K5 0LlS & Cond S 55 sla B
st sskeas axlles il (Ahangarzadeh et al. 2012; 2003
OLLS L3 oF Oly 5 LIk &) s« HBSAg 05 Jlas! OISl

Ly bl e gl 5 Ol A 85 g 5 055 a1

dodfo

SAS e Sbslen Simle 5l S B esls
ol el Jl s Ol Come pge S Sonp s
e S 13 e (el ol 8 0 s YO 5 (6l
e85 S Sae a4 Ol s 8 Opde SO
osns ol 3l 5L (Hepatocellular carcinoma) Y slu sila
B cusla 5.5 .(Rizzetto and Ciancio2008) L .- .
ol gas ulul cpl s 3L e DNA w55 (g5l
ans ) 2 sd e shuail (Hepadnaviridae) oo s sUska
355 855 24 a4 pamie SDNA G ghils 55 sl 5o
o S 5 AL e 5L Sl T Jb a land
ol e O3ED ansed GMs s
= 5D S #S 5 ain O (55 0 o3 53 5 (HBSAQ)B
Sl 30 2 56 VY by (HBCAQ) B =ila 555 1 03
e B Cola mbw 05 51 (Ram Maya et al. 2008)
Gl A e S 05 Jpame 5 eony Ol e S
Slapl 4 S5 5 Lgie (Sop S 055 SIS a5 058
axl by 55 4 5 edd el LHBs 3 MHBs SHBs
Sunil Kumar etal. ) Lss » IS SO5 58 4 pres, pre-s
e ol asl b HBY g s 5l 0501 opl (2007
Stz b sl Wy e s WL gles
(Guanetal. 2012) >, . (Neutralizing)
RS sl il 5 ik 3 S
(Guan et al. 2012) Wil o O pilinSTs B Sl odis
Lld 5l as wd Wy e 5o HBY S 550 Sl sl
Marcondes and Hasen ) s 55 4 ,on 05,40 5 OIS (goladl
ST am Olge w0 a5 0llS asdS gladle s (2008
s oS58 5 pal SLS 5 g Gl sl la
5 bt o3 ST (S 58 Glagsl BT dag 5l des
sl gl 5 S slaoSly () gla, 556 oy s
Llodd o3 J 4 Sl 5 oslr S SS glaSs n
QLS 5l eas rie gla:,Sls (Shereen et al. 2009)
A58 anza 5 YL bl (ool ¢y el S 1wyl 5

Sbadshe Jledd e S5 Sl 4 s



https://dor.isc.ac/dor/20.1001.1.25885073.1395.5.1.1.6
http://gebsj.ir/article-1-105-fa.html

[ Downloaded from gebs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.25885073.1395.5.1.1.6 ]

----- Cuild (w929 (Fhaw 0F (ST 05 JGs!

Jlasl LBA4404 o 5. Agrobacterium tumefaciens s :SU «
.(Sambrook and Russel 2001) 3L

oesboy K 4 (S 5 sl sad ) Comlas Olge 255

oSl & basdn, Cewber Ol eon e
Shls MS ciShome 5y » Lasdn, by, S
SN0 N VOO o) S ol opl sl ik glaclale
53 9 hd, BUI s ele G Dl 4y S (1] s f;gfl‘l’““.
sldss Cole V7 (oo Bl s s ol Sl a3 YO (gles
Sl el G5l e Bl by 3 SOLb csle A
Al s (S S e s 0 55,50 5 2k » S
oS 4 36 Ul g p s L 81 O gl g (553 Loslo]
BL s> Atumefaciens ¢ SU 5l dlewes S sk
ormglt sl sl LB cliShow 4 adlae 34
oole 4y iz el Ve mglt b g 2l
53533 WA S sy 3k a3 YA (sles )3 55, 4l
Py L) 5l e Ol 4 (5581 B s (0SS (ads
P =N 6 SL S el SR 4 oy S e
b mb LB cliShae 4wl A, Sk (ODeoo o
Ssl sladl sl (sl OD @5 (8L Oy 5l g A e
oy ¥l jo s Preng Lo dids ) Ol 4 O peilis s
ot ke (s 3B Gas Ll Faa sle ol Sl

LS 5 G mle MS Sk 5o (6 S el

m { NOS — HYG(R) - CaMV355§ = CaMV3S5 '~ \ i,
' ' HBsAg

L gy 9 dlge

S5 Pl S slad s

s Escherichia coli (¢ SU g5 310 JGags opl o
pCAMBIA1304 L. 5L s Agrobacterium tumefaciens

G Olsee Olgeas IML074y 5o ECOlT (5 2SU 51 s oslinal
wse A tumefaciens s SU 5l s U S 5 S
Juzsl cg> pCAMBIA1304 £ 55 sk BL 5 LBA4404
Ghls BU cpl ds eslizal 05555 oS asm )l 5 5 s e O
S 5 Sl S e el el Sl
0 JS5) by ) 5 OBLS S g il S

05 ol sla S5LT

sl Glads 2S5l sy 5e 05 2SS 5 el sl
cole, U wlasl b S5l HBsAg o Jis sl
s glad, o LSS ede il LSS pde Ogpen il S
ol s s~k oligoanalyser 1531 e 5 L 5 GC Ao 5

i, Skl Gl assle W ST
o8 . S5kl 5 5-ATGTGTCTGCGGCGTTTTATCA-3

5'-TCATCCATATAGCTGAAAGCCAAACAG-3
Agrobacterium tumefaciens s SL 4 J86 Ju!

i S o5 PCAMBIA — HBSAG J3U asdlae oyl o

;.st‘j JLo:ul U':j) ‘u‘(CaMV355) V'lsﬁ&ﬁjbf BeEES)

Kozzak sequence

Xafactor +

BstEIl 7] NOS RB>

HBSAG o} 51~ PCAMBIA1304 jst T-DNA b -\ s

Figure 1. T-DNA Region of pPCAMBIA 1304 containing HBsAg gene.
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tumefaciens by Colony PCR Technique. L: GeneRuler™ 100 bp
DNA Ladder (Fermentase), Lane 1-3: Transformed Colonies.
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Figure 3- Regeneration of tobacco explants following co-culture with Agrobacterium. a: callus formation, b: shoot formation (2 weeks old),
c: root formation (4-6 weeks old), d: transgenic plantlets, e: plants were transfered to soil.
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Figure 4- PCR and RT-PCR analysis of transgenic tobacco plants. a2 PCR, b: RT-PCR. L: ™ 100 bp DNA Ladder (Fermentase), 1: Positive
Control ()CAMBIA-HBsAQ), 2-4: transgenic plants, 5: untransformed plant (negative control).
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ABSTRACT

epatitis B virus (HBV) infection is one of the most widespread viral infections

of humans. An effective way to treat and prevent the disease is vaccination.

Since production of conventional HBV vaccines is very expensive, use of

transgenic plants as an alternative bioreactor has recently become of interest to
many researchers. In this study, the HBsAg gene has been transferred to pepper plants
(Nicotiana tabacum) through the leaf disk technique. The recombinant plant expression
vector, pPCAMBIA containing HBsAg was cloned into E. coli strain IM 107 and was then
introduced into Agrobacterium tumefaciens strain LBA4404. Y oung tobacco leaves were
used as explants and co-cultivated with A. tumefaciens. The transformants were
regenerated on selection medium containing 1mgl®* BAP, 0/1mgl®™ NAA, 500 mgl*
cephotaxim and 15 mg.!™* hygromycin. After the growth of plantlets (about 15 cm),
genomic DNA was extracted from putatively regenerated plants by the CTAB method.
The presence of HBSAg gene in transgenic plants was detected using PCR analysis.
Finally expression of HBSAg gene was tested via RT-PCR analysis.
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