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Overexpression of Camel lactoferricin recombinant peptide in tobacco
hairy roots and study of its antimicrobial activity

N. Eslahi', A. Niazi'", F. Aram', A. Afsharifar' and S.M. Taghavi’

(Received: 22.6.2014; Accepted: 19.12.2015)

Abstract

The application of recombinant DNA leads to production of a large number of therapeutic proteins and
peptides. Lactoferricin, a strong cationic peptide N-terminal region of lactoferrin, is produced by a protein-
digesting enzyme pepsin. So, this project was done to produce lactoferricin of camel in hairy roots of tobacco
and investigate its antibacterial effect. For this reason camel lactoferricin peptide gene sequence was
extracted from gene bank and after optimization of codon usage synthesized artificially. The mentioned
sequence was subcloned into pBI121expression vector. The recombinant pBI121 vector was transferred to
Agrobacterium rhizogenes bacterium and then was used to produce hairy roots. Hairy roots was evaluated
and proved by specific primers of gene which coded lactoferricin peptide. Recombinant peptide of
lactoferricin was extracted from hairy roots and evaluated against plant pathogenic bacteria including
Pseudomonas syringae, Pseudomonas fluorescens, Pseudomonas syringae pv. syringae, Erwinia amylovora,
Xanthomonas citri, Pectobacterium carotovorum by disk diffusion method. The results showed that this
peptide was expressed in hairy roots and has significant antibacterial effect.
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Table 1. Lacspecific primers
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Fig2-electrophoresis patterns of extracted plasmid,enzyme digestion reaction and PCR product from
recombinant colonies. a:electrophoresis patterns of extracted plasmid from A.rhizogenes from left to right.1,2,3-
extracted plasmid, M- 100bp ladder (Thermoscientific). b: electrophoresis patterns of enzyme digestion reaction
from left to right. M- 100bp ladder (Thermoscientific),1 and 2- negative colonies, 3 and 4positive colonies or
fragment caused by enzyme digestion, 5- Undigested plasmid as control. c: electrophoresis pattern of PCR
product from recombinant colonies of A.rhizogenes containingpBI121-Lfcin construct from left to right. M-

100bp ladder (Thermoscientific), 1- 110 bp bound of lactoferricin specific peimer, 2- positive control (Bacteria
containing lactoferricin), 3 — negative control (water).

S AASST s Gl e S e /00 GBI L aks Sl ity ol Sl AT 5 01l i

A el ST I3l 5 L Lo gl e 53 el S5 oY L0 Sl sed) Kk g Sl oK

5 e J S e il S a3 ol

SRS B U 0l e el Al 5

Sleslacal Leds =1 b o5lo (giluailunns Comws LA S s s

Lo 5l i OF oy 51 el 5 oo ]

L 5l ey sle sy 215 oLl 5 Sac 1 5 Bam HI Wosls (g bl U
stalie Ly oy 55N ity 05 (ol L SS5ET Ll MINITAB 155l 0 L Laasls (ol 5L

DU 5T 5 sk s il S M sk P L sl 6 s sl Sl b L b il

(o ooV JS0) dees W5 (S5 e AN, A 5 P Fr YY) s

YA



FRE-FFY AFAF Jl/ F oyled / 0) A/ alS slacsle

SAL ade 5 25 e S eSY o Sl a3l -0 s
P.carotovorum

Fig S5.Antimicrobial test of Camel lactoferricin
against P. carotovorum

DNA s, — J.‘J-‘".‘:L.': Slo iy Sty zen
S ST b ol 5 e gl 4o 5l ol 2] s
LU s s b ks e (g3b Cam V0 ankad sy okal
(Y Ji.j) sls 4l

oS S Sl M5 S 05 Ul anl b s
Ad5 s 0l e Sa L b e 5 ol s
wls 250 ol a oL o5l B S 55 slanS s
L;‘j_? c.,\_..irbu‘ U':"Q})”—.’- BE .(Kang et al.2004) ..
oS 530S o 5 el 5 e ST L B
Oluy el g3lwang (Nicotiana tabacumL.) O 5 &
RT- (i, L O35 mse slaada) 3 ki) 5 o5le
Ao 0F —olant] gla S5l 5l eslin_ul LPCR
A o Seds Sl e et 5 e A 5SY
(f L}g&) J.:.w) QLJ\ 4..140.1.«.: .L:‘j:

s s S b L3l ol
Lo il edins OLE 031,05 slaadyy 5l edd ] s
J S a0 ged dn S e B SY (VL s S
0 (U515 b aiyy Sl el el (55 ) s
(0 JS8) 55 Sute IS Ol oty ppamboliir S 5

re

110 bp

gl Aol DNA I PCR J gz (55,589 1 5o -F K3
SLEMeul ) oy o 5 031 g Aty 3l 0
-\ al> Thermoscientific c.s 33l eV J 45 5
05 ol AL Y Sl (e JRS) 0315 b ety G
O3 Ay 4 ped Y Sl (oo J2S) o SN A2y

e AFSY G5 e WV L s
Fig3. Electrophoresis patterns of PCR product from
extracted DNA of transgenic hairy root from left to
right. M- 100bp ladder (Thermoscientific), 1- non
transgenic hairy root (negative control), 2- transgenic

hairy root containing lactoferricin. 3- Bacteria
containing lactoferricin (Positive control).

Ay polail gl ol L PCR (g5,585 2S00 2 sl -1 JSo
Gl 4 o SIEDNA Coeo 5l Olabl g o B 58Y
Thermoscientific =5 &350 cax Vv Jo0 KL M
(St I 8D o 3 5Y iy 03 S5l 554 ) Sal
—obasl ST 51 ol (65h i VY sl Y Sals

(0515 pb ety €5503) Ao J 25 - Sl (oo S 55Y
Fig4.electrophoresis patterns of PCR product by
lactoferricin specific primers for confidence of cDNA
correctness from left to right: M- 100bp ladder
(Thermoscientific), 1- Bacteria containing
lactoferricin (Positive control), 2- Band of 110 bp

specific primers Lactoferricin, 3- non transgenic
hairy root (negative control)



o g et SN S 5 5 et Ol B 101K 5 Dol

BERCNI T R S QPN PP R W PIRGIEIE PRI N
edaliin p 35SV 5 5 (e il LS 5 3050
Colm s ¢ - (Hauben et al. 1996) >5,5
sl e B SY o Al > S SB ke o 5lde
P JK.LQ.A .(Garcia-Graellesetal 1998-2000) «> 5.5 =
Sty 05,5 5l G BV A S Dl S
(Tomita et al. 2009) Wil o J558 $58 o5 Swds
N Gl 2 S LD 2 oS 15 Sl S
sla Y SLS oelis o 78 5 s obel G b

blad o el (5 5w &gl s 35 5 ol
oSl ol vy (Ulratne et al. 2001)
058U a8 S ilew Lo SU ade a3 58N
e o 5LS  BSY L SL A S )se 5o Ll
Xanthomonas campestris pv. phaseoli sla SL
Pseudomonas.syringae s Ralstonia solanacearum
Lo SlaS gy eb e ol QM¢LQQ| pv.phaseolicola
(Fukuta ) Cosl oy U3l & 58 s 345N 5 o
b 4S5 Slen 55 Jiash ool s et al 2012
Glaain; 5o odd L5 S 55 o B 55V 45 S
e 3 L Vs s Sl ;31 0558 s
s sl oSyl s e 4 LS sls S le
=l oSS sy s wddS gls il s
OSU S wladlae b s (gpw 3l dil o iy
GRSV Al 5o s B SY s Seeds b
Pseudomonas.fluorescens (s ;S\ (S35 sy 3

9 Sl s dzs 3o s (Masschalcket al2001)
O3 o) 23,50 (Zhang et al. 1998) Shiva-1 ¢ siae

w‘a.l.:_w‘)g:)u|4_vdi‘}_?§j_gﬂ‘)¢_w| wﬁ

A By sls el Gl 4y s U]
O Jsdr) e A5SY S 555 s o Sl
e 53l e O e LS (G 05 o33
Leded W5 S 55 s ke sbasles Ol
AL 20 53 il o (el e (5 S e 4 s
P.syringae

E.amylovora (P.florescens sl_a

S 9 =l 9 ,Se Yo sLag P.syringaepy syringae s
53 5ol LS Cie J 8 w4 Gl (6 S S5ls 5L
;\&LAAJJZSJJZ“J}J@Y' )Lq.z.;XCItI‘ILSJ?SL: 390
350 33 eamen Al LIS LW S lsst
a1y e Yol Pocarotovorum (g ;SG
)l_q.:.‘;‘)b (\)‘bj_a.’) sl QLLJM(JJLSMWLSJb
S e 00 C B L S S s 2y S T
St e Ghlasl sy slais SU aen ke
ol (S8 e M| E.amylovora  P.syringae
‘59' éu)l.&.::)b (\)‘bj_a.’) Lals QL:,JM(JJLSM
Cble b e B eSY S S sy A S A
30 ALS sle Solen sl 3,5 55 oo J xS
= blazal )l sed 31 a8 4Kk s sdalie Jiole]
S s Pl i sl Sl o
Cowlo 2 iu 5 o 2eS 5 5 4 P.carotovorum
S P s S s L gl 5o )
3 S o SLS S L agrlse 5o IS S5k ks

g5 Seasd oo odis g SL s Lol (ST 58

éfstﬁc)ww\:ﬂj\ﬁéczﬁﬂyww

AL



FEF-FFY AFAF JL/ ¥ )bl / 0) Al / alE slais,len

o SN w
o 0 = 00 N O LW O

Inhibition zone diameter (cm)

B GM

B Treatment 20
B Treatment 40
B Treatment 60

B Treatment 80

i S Bl GBS p G ASSY S S5 Gs s S A 5TV Y lady Cate J RS B aelhe Yl g
Sl L S 5 g g S A e Al B e 0 Gl (e blir) cote J B8 Cor G Sl D 2

Ak 2 0 S St /00

Diagram 1. Comparison of positive control effect anddifferent levels of lactoferricin protein treatment (20,40,60
and 80 micro liter) on plant pathogenic bacteria The left column of the positive control (gentamicin), treated
with 20, 40 treatment, 60 treated, treated with 80 ml recombinant peptide concentration of 0/55 mg/ ml
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