[ Downloaded from gebgj.ir on 2025-12-16 ]

[ DOR: 20.1001.1.25885073.1399.9.1.8.1 ]

b S o 995 Y- ool S iy Syl Ol 9 2100
OF ¢ obs 30 (9wl o ol dugi Bu

Designing and Expression of Bovine Chimeric Lactoferrampine -
Lactoferricin Peptide with Aim of Recombinant Protein
Production in Tobacco

Tolsles ole AR RHPPS e Sava (23\‘54?,-» RIS

Hamid Sarhadi'”, Mohammad Hassan Jahandar? and Abbas
Tanhaeian®

Ol p! g Dl S15T o&ls Ay @l s 5 ke 05 8 )
J|}1‘ o adﬁ)\.ﬂ b‘ji Nt B a1 g 4‘5}J}Lﬁ5 ejjf -y
Q‘Jﬂ g:;,ﬁu ‘;}JAL:- g;‘:'ﬁ f’b a@‘b “_;(,j}: [RCEA{ P
1-Department of Food Science and Technology, Bam Branch, Islamic Azad
University, Bam, Iran

2-Department of Agriculture, Bam Branch, Islamic Azad University, Bam, Iran
3-School of Medicine, Shahrood University of Medical Sciences, Shahrood, Iran

sarhadi@iaubam.ac.ir : S5 531 Sy (LS J st ok 55 3

(QO/8/Y 2y e )b = QO/F/YE 125 )5 50 ,0)

() (] § KB (whige
s> ISSN 2588-5073
9 #SJI ISSN 2588-5081
4 Ol 9 sl o) okl A 0590
$+-0¢ dxa0

Genetic Engineering and Biosafety
Journal
Volume 9, Number 1

ouuS>

SIS slaely
ST 9 3 65l S (O ADb oo o So5Y 9 ool SV Sldiiy Jold &5y SoiY

9 033 Tk (il s (1 23 Ol 4 (0 BHTY il (2950 Ao plg b pd
Syl e g% cpl 3 Bud .o 0 O 1) (29550 DMes> plp 98 (2B ww el
Slge Lo GBL3IL 89 0d Mg S Fgh Mty Wb (2351 9 Suwi w19 25 99 L
P O3 bl 5 O dagy 3 ey ot P985 ol B9V Sl Jlgi 09 2108
9594 w9 b Jw PGH Hgig 0950 (Sghan Doge 4 (Osig ol )3 oigd Ol
SL 4 Sl 9 95 AT P B3k 5w F9 (Sl deewdly .3 Jate PBIL21 Sl

Jao 09l olF 4 &F p Ko 9y < b Colg 0 b Jae iT9p par e 5T

W T 9 plil Tris-HCI (95 31 0olitnl b Ogigi obd™ 31 oS 593 onig 9 gl il .0
33 MIC b3l b plxil 5T IS5 g A5 gikg s 31 oolatl b st
SIie 457 318 Ol s Culg 30 b Pl (Sile Gady 95 b 9 b sl L AT Sl g e
P g )18 35 gollan Cud § GBI o 39 57 s V/OT S 555 592

20310 155 5lows (S sl 519 Ko (695 (295 (T NIIOIL ST (Gl Cus § 45 Sl Bl

3570 ek S
eSS oS
W55 oS

et AFSY = el SN


https://dor.isc.ac/dor/20.1001.1.25885073.1399.9.1.8.1
https://gebsj.ir/article-1-346-en.html

[ Downloaded from gebgj.ir on 2025-12-16 ]

[ DOR: 20.1001.1.25885073.1399.9.1.8.1 ]

el 355 ity 50 ol b

Ohlen 5 g4y

pAsSY N O 1 asls 55 a5 (Lactoferricin) s 3 4SY

(Senkovich et al. 2007) w3l 5l 5l 3

fal del YEA=YW (Glyls el 38N 55 5 50 N el
Sl Bl ol 0l oS Ao 02,28 s S il s
Escherichia Bacillus subtilis sl e o S 5 Cto p 8
Staphylococcus aureus s Pseudomonas aeruginosa ccoli
C Jl.y .(van der Kraan et al. 2004) Jas o oL
Db S 1 Sllad (6 oot DL 23 b el 3 pSY
SUYEASYVE wals 53 3 5 g0 el (sladen] e (ol 1ge
van ) ol 9,0 dis ol amasle Sltle 1y N Jle 5
Glaial Ll Y0 g G e 2 55 (der Kraan et al. 2004
el g Sy b LS el o it iy
el A5 5 Sl G el 5 A e s e
33 35 s (e Wl dewl 53 Al g (63 g 397
Ao sl sl (Sinha et al. 2013) ol ey 5 4SY
5 e 5 sl STl Al Al VY @ Ay pl s S
Sinhaetal. ) col ol o3ls s 0T (s aiel ol i
5 ol SV ok S sl @l Yerd e s (2013
4 g Jad e s del sl G b 5l S g 5 SN
Ar s Bl Glst as i 5 Wy S5 S
S sls Ol addlls ol s a5 S el b SL S
ol Wl osb 4 e BSY - el 2SN el
LS o bl GBSV L el BSY 4 e VL

.(Bolscher et al. 2009)
o3 S5 S W adle o) 5 Oas
5 Sl 5l eslinad b Ogy oS 53 658 e Y
S oS US GuS 1S 5 IS Ol e pL3ST e
el Sy ode e (F o mon b opl 5k
op 2o INsilico Ll 5 5o ey 2SN 5l 5 SY
Slp o OIS 035 g Sl e bl 5323 S 1
Goss il AS e sy 5e alS IS 055 oS s Ol

R R e PR s ol Kl 5 s A Sl

oLl 3y50 o sl & (SIS elige LSS o) 4!
50 S5 e IS e S Olpe 4 LS e Ul
53 3 sn (S5 sl Ol OlSel 4 058 e 515 aslic
LS o wal 3 1y s Koo A slady b o3 5T il o
Jaydari et al. 2019; Nazifi et al. 2019 Tanhaeian et al. )
S Cl CS S5 S, S S Jola b g, ol (2019,
oI dngr ol b oddr (S el Olpe 4 A5
2 G GGG Sl eslinad 5,8 1 E eslinad 34
W sl @ Jedly S5l eliad Gl (55,58
W LSl STy (S 55 slasl Bl sl
Schillberg et al. ) S s wal 3 1, uwﬂ 5 L, sla, SL
St 53 S 55 B M5 bl rege 51.(2002
Loamlie 53 O oladl W a0 Olp e oblS L
wlie 5 b Siidse Gl M5 (o Glagtan
oS SOV W 5 05 @ Ol ek Y e
o 2l 5 Sl gz pde 5 mie UL L S S
S SIS 3 eSY (Ma & Vine 1999) S oLl
ol 5l ol S A IS5 055 b ool 4 Jeate
FA e S Ul w0k Gl sl Sl s
cr! (Wakabayashi et al. 2006) s lu= 58 5 51 alil
533 LO3 5L 5 ags LSl ST Al coal Qo b S
ls 3L ol 4 55 5 Al (S5 aslsl gl aST xS
@ Ll g e op b Sy pl ko dite Ol o3 4 ol D o
Kozak ) 555 alicisie Jolo Slee Col piie o o5k
Jsb il e o Clablows A S oo 5 0 3 sSY 05 .(1989
S Sl s opl ogd e Jai= L VA=Y 0T MRNA
R S 1 T 2
Bl oSN (Garcia-Montoya et al. 2012) ..l
Ll o a8 Sl Sgbaydd 5 S5l8 b o5 Ko ds Ay
(Sinhaetal. 2013). 5,8 ;I3 eslical 3550 s S slia 53

s (Lactoferrampin) sl oSN sy ol e o

VAR Ll g 5l /) 0 )losls /ot 059 [ (Sanns § (oos| 9 Sl S (oo


https://dor.isc.ac/dor/20.1001.1.25885073.1399.9.1.8.1
https://gebsj.ir/article-1-346-en.html

[ Downloaded from gebgj.ir on 2025-12-16 ]

[ DOR: 20.1001.1.25885073.1399.9.1.8.1 ]

HlSen g g o

el B985l oo g (20

)5 DNA Kazusa Solidss anwse Sledbl SOL 51 OlalS
e aslsl 5y s eslanal (http://www . kazusa.or.jp/codon)
el 3l Gua 4 s wilusl 07 slesl 4 KDEL ay JiSew JIys
A Sladshe (oSl il o2 s s s Lai B
5l 8 55 Kozak (GCCACC) s cpl » ssdle il
o it ol eles .28 5 15 (AUG) wex 5 5,08 0508
S e xS sl B e Il el el sk
Jetd Sl it asl ool 23 5100 S B
oslizal 5o 21 e 3 by ole Lalls 5 oluls o
55w Sacl 5 BamHl L2y oKl 5 el a2
Loy 53 Jogd @l 0kd b o3l Y5 07 lenl
Sl el 13 LSy 05 Sl s (g5lesilons
5 oS ol 45 (IS 5 lS G855V e 5 5SY
S5 bwy PGH S5 05,5 o SEKDEL 5 Kozak

A e (o) GENEray

L fgy g 3lge

S is sl b
e sl CLC Main Workbench | 53! o S eandlas ol 5o
S 2oy s ple s 5 oS s pdos 5T 1 la s
Sl ol imes A8 elind (giledleas 15 sl p
S e 2 e Aol Sy S 5s IS
3,90 055 olS 55 0508 (il g Sl dm 5 S (S s
OptimumGeneTM 5T J153l o5 51 .38 13 )
(e 53 B 0 oS il aug 5 skis 4 GenScript
GH+C s s 58S (5l Laxls als 555 oS Sl
L eslamal st

SLosdls  obsy,  oemea

https://www.genscript.com/gensmart-free-gene-codon-)

Sl ks, oS b ¢l (optimization.html

N-lobe

&Tj)'._‘.d)bg__,\::JSA{CZJCl Sl by &5 Jb- 53 cdzens K5y o5 5305 50 w5 4 N2 g NL sladals 58 o 5 8N U580 50 Soles Sl gas =\ e

L ed g e3ls OLES 5e 8 (glae S ;;Jya\_,&airjlﬁ. el K ook Sy ug;ww@)u s K
Figl. Schematic diagram of the bovine lactoferrin molecule. The N1 and N2 domains are colored in yellow and pink, respectively, while the
C1 and C2 domains are colored in green and blue, respectively. The interconnecting helix between the lobes is colored in orange. The two

iron atoms are shown as red spheres.
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Fig2. Construct of chimeric lactoferrampine - lactoferricin after codon optimization for protein expression in tobacco
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Fig3. A: Electrophoresis of pGH vector digestion products containing chimeric lactoferrampine-lactoferricin fragment with Sacl and BamHI
restriction enzymes. B: Electrophoresis of pBI121 vector digestion using Sacl and BamHI restriction enzymes. C: Colony-PCR results of
target gen of the pBI121 vector using specific primers. D: Colony-PCR test to confirm the transforming the pBI121 plasmid into
Agrobacterium using M13 primer.
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Fig4. A: The beginnings with callus-like texture which are visible on the first leaves. B: Desirable root formation.
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Fig5. A: Electrophoresis of purified protein on SDS-PAGE. The presence of only one band in the 5 kDa band indicates a good quality of
protein purification. B: Western blotting result of Lactoferrampin-Lactoferricin protein.
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Tablel. Minimum Inhibitory Concentration (MIC) of chimeric bovine lactoferrin in Inhibition of major food-borne pathogenic
microorganisms
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Table2. Minimum Bactericidal Concentration (MBC) of the chimeric bovine lactoferrin in inhibition of major food-borne pathogenic
microorganisms
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Table3. The average values of MIC and MBC for chimeric bovine lactoferrin in comparison with commercial antibiotics against five
pathogenic bacteria (CLSI).
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Abstract

Lactoferrin, which consists of lactoferampin and lactoferricin peptides, is one of the milk
glycoproteins with anti-microbial properties. Lactoferrin is known as a component of
intrinsic immunity which points to first barrier against microbes. The aim of this study was
the chimeric synthesis of this two peptides and also producing transgenic product. One of
the desired methods to produce recombinant peptides is by transferring their genes to plant
cells and producing hairy roots. In this study, the sequence of chimeric Lfampin-Lfcin was
codon optimized based on Tobacco expression system. The target sequence was artificially
synthesized in pGH vector and then sub-cloned into the pBI121 expression vector. The
expression vector was transferred to Agrobacterium rhizogenes through freez- defreezing
process. Then it was transferred to Tobacco plant using leaf disc method. Extraction of
recombinant protein was done using Tris-HCI method and purification process was
accomplished by chromatography Ni-agarose columns. Finally, the results showed that the
amount of recombinant protein was 1.52 mg/ml and its quality was also desirable. The
results also showed that chimeric composition has a good inhibitory effect on pathogenic
microorganisms.
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