[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/5imu.27.4.25 |

QA ye0 «@)lgn 0)laid (C3ho g Cumyy )93 elbl (S0} eole alEkily (ol alas

S Y (oS S8V 55 Jnwadsd @92 pulS B (S F Sijgigen] aus U Sinigls
CulgS ade (eSS g8V 2 (e (S (puSTy Ayl Saa L
Jwnds > 09909 pundS” 51 ol

'l e il 1S e Cosl el Ola < el S5 e T S 5 S e e el

lp) e ileo) oSl qogle aaSuiih el camj 59,5 ()
AR} Ol ) esSibjy, gl sSh (esSby 835 el cyv9p9 29,5 (P

WANISIS b pdy oo b WAV/V/F icdl ys &,

EXNCS

IS gt 4 58Sk ol B ppeSg a0 OO slte clsS g Sl o Cogis slml ole e poacy S 681y idontdo
4 g 4Bl Sy il el 400 oSy ol (RBD)osipdy Jlail 4ol .l oads 4l (5580 ol i olon (ol (sla)si1é
skt & SV eSS e5Y (£38k 3 B S5 sl el 40l ol g 9905 0l adlllas ol Bam 9 o s 039 )3 Bl 035
2 e g okl Sl 53 3Sile Slod Uhg) S lsis b amnind paats Sl S CsS ade gl g ale Glad STy 4k
A8l o g sS S

#55 PCR Jag) 4 RBD waad w01y (ol (slojouly b g Joaied poe s’ 658k 5| DNA sl bzl Ao by, 9 Slso
o ol Lo orsl iy b RBD adad s 15 gl E.COlT 55U 5 5 3ol PTZETRIT teosdly 5 005 S5 ada 1
il w3l b oyt by PNZBLA9 by sewth s RBD adas i il s 5 gt PTZSTRIT et § Sacl 5 Neol
oSS Y st sl Jsho (199 rhaysmg 2SI ) b adad g5l PNZBLA9 il svausdly (s b 3o i byl s il
5 gl SV

oS 55 dodly 595 2 o5l pin PCOR bl b Sigls’ como o sl sl 398 )8 5l o ipibpy (510 aidly
A 3B (g e b Loled g 0 7l 5l

clye @ el 5 (lalae (Jlad Sy 4 glais 4 Bl (oo 1) Gl 4l 0niiS M S SS9 g Ay Cow
25 318 oolital 350 iyl Slallas 3 s oy iulS Cisie £50d (RS Caz iRele oy gy S

oSN osS S $SN B ynS 55 Kol Jmnisd poay S 1508 gl 251y

31l Olghea! Olgaol oKl g 0dSLils (el o 055 1 gt 0 hons g5 3
Email: m.rabbani@biol.ui.ac.ir

Copyright © 2019 Journal of Ilam University of Medical Science. This is an open-access article distributed
under the terms of the Creative Commons Attribution international 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material, in any medium or
format, provided the original work is properly cited.



file:///D:/new%20desktop/Downloads/\(https:/creativecommons.org/licenses/by-nc/4.0/\)
http://dx.doi.org/10.29252/sjimu.27.4.25
https://sjimu.medilam.ac.ir/article-1-5207-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/5imu.27.4.25 |

OhEas § (HEwled (30) sans—... Junabys @933y TmlS B panSe3 Gaijgiges) malb Sixigls

Clld (0)55 (o S Jraadd ppyds B
sl Jsko ) 658k sl (S5 il 5SS
Coled 53 5 s [y RNO gla piigy jisle «Bua
ranld de (g ol 3 )8es s Sl i L
5 (o gy b Jsho ol (Kjelsid
5 Ol (V) (38 (g5l SL—20l ) logituee
b Josind popdyyiadS b by o (g)lon S8
038 Mg S 95 g5 ) $)low g 3B S
Jold Wlgs oo gilow @D g g5 (St g
Coplby Sppo Al by (Ssm Bl oloy
pridS Cigie lie lalS dl ()len
b Sogw Bl g0 e ol ol b Jowutsd
2 93 SleMbl Jobs byl ply K]
slyr omolinnSly 9 b Sgngn I oslil 550
Mg Jo 5o wSly (V)5 92 len S8
bugi )l Jl S5l ln ogiul Ggle bawgs
eSly cnl sl oad (Byme Jrandd poacy S
Loosd JUbye pals 598 B g A uusSy o5l
@ a2y b F)al o pgl bosd Gla g ey
S 5 ooy ) 56 Sl 0938135 S2ymeS
Sz 5l 4 polie Gl g bSOz o
ool (B9 jl ool logs leyy (VL anze 4l
S Sk dauly & il oS S
I e 09— S 298 (o Sy Ssmgy
Sl SV s 5L (Sgmgn o xSt
5 lpgesl 28 )W) Gile—p (o wite p 5
«Sebldose b Sl cpl Al (o S pieyd
(GRAS) iyl sl wuusdl)l 932 5 lile gy
Sy e glio p eys b 4 & wies
crl e )5l (S (V)55 (o 1,8 ool
o 5 Sl sl bl plye a4 o 8L
N8l o ol 09> Solgpn sla (nS9p
ord bt glael I Sy oS ogS oSSy
dossy Wy lp dl S 8Y o 38U
03 iS yob & Sy gl Sty g b Ty
sine STy sl J86 b duolie )0 0gd o odlail
Me o @ uSY eSS eSY ISkl
U5 9 (V1 )omS gkl 92y pic 1S g

Y1

Ao

£S5 sl alo (638l oty poay S (6 Sk

Coghe Al o 15 el 9 il o ke
sli cdgs Jole (py @ld cJomusd posy S
o adlil Sgw L;';SVI 5l b ! g 3
2lp 3 et o wdgy (b ol 8 (V)
(V)29 (o wguma |5 (ylowr Jole ol (ygmnl jiglS
Sloj Jrustd pordy il 51 36 la (g)lew W
Ve I IR WIRKV Ve P WL R R C P D)
o398 9 by 4 (bjse (bjue 039 (anb )old
o 9395 (o0 oles Jrandsd poas yndS” (658
Lol (o 395 b g 039y 53 903 g iy b Syl
Carez )95 pd & Jol cle WS o Jhl
4.3.9) « d)—m 4035) u.x_ujo dl.b d/u_<l.»
9 quc].h.JS cualaw Um—l o)J9 4 FS u_gv..:}u u‘j
Eond Jhad 4 oy 4 Bl o b o jemwgllin
podoyds” Gl b O glis cleS (ghlew
PRUNTNPSVPWNIL g% S S S VY C B PR § KV PR
Asej ;5 b sl (igh (s xSL opl ol solew
2 Sldllas .ol osds plosl (6,51 O‘i‘ sl u.uSy
s portypidS 8L S 5i93ST 93 350
uL.....u (TCdB) B u.w.fy 9 (TCdA) A u,w.fy
ol @l olew mre Jelse (S5 90 nl 03 (0
WSLd (S gt g S P90l Oloie 4 cy
TcdB 4 (Y-AKDa) TCAA (S5 g3 (V)N o
oS 0ad IS eg5909)S sl ()5 g 4 (KD YY-)
8L a3y S B hial g (o) 8 51 3l 5
(F)69d o Ol e glo Syme @ Eul
hjpSlS lo S g5 03l 932 euSE 9> (il
asl 5l gplidle Ll il g dud g yudS oalS
Sl 595 4l (GT) N (slol il 59515
(TMD) 38 5o Js! 4t (CPD)jLsgy (ke
P okiyS & Jlail asb 5 5,0 gble gl
SIS sl Jols (RBD) € sles!
JSE)(F)cad 005 JSit5 (CROPS) sagyy S
9 A sl S5 Baa RO gla gy () 0less


http://dx.doi.org/10.29252/sjimu.27.4.25
https://sjimu.medilam.ac.ir/article-1-5207-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/5imu.27.4.25 |

QA ye0 «@)lgn 0)laid (C3ho g Cumyy )93

elbl (S0} eole alEkily (ol alas

S o b ol i b g oo Sigised]
5 olizl L B-Cell lab o s clo og ol
dw HBle o e owe o2 g EIIPIO oy
sy 3 od il b sawlginel JIg (s
oy 4 g ol j) e A3 2l I-TASSER
ol Sigisal Cond ly poily Pk oz S
oy sl ol plulid sl pY Bl s
odlazwl PNZB149 484 1> Sacl 4 Ncol o3l
Phb CaaSy 5 C8) yuly 9 Job g Jlg5 48
ol 4ol ol 0ads S5 ojlad Jodo )0 onds
VEFY bp sk b,k 390 ashd LS5 cg> PCR
Gl s poaa yiulS” (093909,5 DNA (9 5l
5599580 sl can g pldl (¥ ojled Joi2)
A8 )13k 2oV 5 59, PCR Jgamee

C. URBD j aebas Jp T 5005 55l
TAclone [ ___dl 40 difficle 027
Ssigigenl askad (13,5 3)ly yolate 4 APTZSTRIT)
{PTZ57RIT) TA clone suewdly (ygyd odds iS5
Fom s @Sk J5 @ » PCR Jpaxe Ll
5 odlizul b PCR Jgame L35 3)50 il oanlie
uadss (Fermentase) J5 51 DNA gzl cuS
30 090 S 390 0f Jlg cale
slesl—a Wl Ly (pPTZ57R/T) TA clone
Thermo Scientific Ins TAclone PCR ¢
5 oels Cloning Kit

& dxad (oyls PTZSTRIT Bl | peasls sl
o g0 £.00li TOP10 teiewo (slo fplo 350
o Jobo 4y cankad gols PTZETRIT 5l Caliseo
Sl Sedb gy 4 0l Axwe E.COli TOP10
9y 2 oMb p sl (sl (638 A ool Ul
Chl b o ol g ol LB cutS Lases
Celo WA Gde & do> Sygo & O Mg/MI Ll
OY)as ooy cuis ol 5 ol 4> YV gl
Colony  abuwy 4 cuSipi (slo g ppé
4 iy pdins goolo ol mdin gy 5 PCR
4 S g 598y (Jl) o gemlejpiuslyy 20l jolate
¢85 &0 PCR IS ¢ E.COli TOP10 ()51,
g JBU dandly bl ean (2815 ploxil g

Yv

b 5 (sog0s ol sl Gl g5 9 0 S0
@ ag b (1 VDb o oo ke Nl
9 B Sy jlisle 5y50 ;0 0dd pbul Glalllas
portiyndS @3Sk Gl e ol Cuenl
Al by g 090 ol adllas pl Bua ¢ Juadsd
2 Jpesed porydS 6 3SLB S5 ) el
Slalllae 2 1 22l g Y (osS S95Y (551,
Sty g Vil 5 13 esl o L5 o]
Db oy ey ool (Sl
o 9, 9 390

Ype b cuiS e 5 byl slo dpe
oS b s w adlle ol 0 oolin/
Sy 3l odd 4 o5) Clostridium difficil 027
Escherchia coli TOP 10 (sl y8> ladss
L. Jdactococcus lacis NZ3900- lacF™ ,
Ay cqe Bl gé e CDMN (glo cuis
Thermo Scientific ) C.difficile xS
58SY dop /0 L S cuss e (CMO0601
bixe g oS35 4955 sl S 6L c
& (MERCK);98Y (gol> cubgSl M17 cuis
Lactococcus lacis NZ3900- lacF™ ., jslate
A odlawl

29995 DNA J/ RBD  Jj achd 44

oolizol b s pprdypiads” ok gl
Fro il deemsed poa IS 5581 PCR
o3 3 A3 45 53l 55 g Sem Cliios
O 5 oslital b Joshsd pords S (68 ol
bl o5 43, 5 e2lo CDMN Lo ) Lo
YA oo 013 il a0 YV sled o (ghlen o
e b ko pl l adl o as Jd celw
SS9l cand el BT oM e (g4, S
5 S5 S )l cand @ 5l e b edlitnl S5
M55 BT Lo (55 g Jsmaried pordayiaels A3
@ oS e ap YV gl ) e @50 &
B9y 4 (2959095 DNA gl saal el YA ©s
S aels S5 jgliie & b pbul p e lS
o yiuwd ojless b tCAB sus'ss” Jlgs lawl RBD
A5 edby NCBI e ls I NC-009089.1


http://dx.doi.org/10.29252/sjimu.27.4.25
https://sjimu.medilam.ac.ir/article-1-5207-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/5imu.27.4.25 |

OhEas § (HEwled (30) sans—... Junabys @933y TmlS B panSe3 Gaijgiges) malb Sixigls

Pl dpody gl j5Sde gla 58k I celes
2 Bl Glodl addad dg2g (wyp jolate 4 085
Sbdowdly 59y 2 PCR Sy (Jol> sl (IS
aabd 252y skl Cua b plxl 0l gl el
Jit le 8 s dsine g el azsly, bl
plol b plool al8ed 5 oolw muan il jd s
hb Rl badb S oo 4 JIg s
P (BglS S pd by (V ojled Joda)ord
olad b Sl 0f Kb p g pbel ol b
A el KT334334.1 oo yiwd

DNZ8149 525 W RBD _j debo 5 ;b
ol Y eSS Y (658 Sy
15 g M17 Lasms ;5 PNZ8149 (S g5 asoudly
9 A5 0b S sl oaSWl & NG/MI jaas
oo g odd Wl sl (68l (glSiign b cales
e JpS Olgie o Wl glo (oS i
5 co » 2l oSan (add ol pas)
(0Y)5 559, 103 1Y/ SDS-PAGE
oARg5 s 48l

plol 5 s portyials” I DNA )il
23wl jl L RBD _Jj 4ai PCR 5T,
s 9 Jrased porcs )ulS 5l (e95909,S DNA
G PCR (iSly 589580 (g & o) (&S
axkad Jobo 0 pLxl ¥ o)leds oo )3 zydie Ll
Sals jo a5 sl o VFFY bp dCdB 5553500
@ b o3l Ve bp WLl 5 b (WS o)l
(Y ojled JSB)cunl 43,5 1,38 (gt

C.difficle ¢, RBD f 4absd Siuigls
5| e fOTZ5TRIT) TA clone i 5,5 027
TAclone ;5575 (19,5 o 3)90 askad (13905 (1S
S8k 9 4 Ggr—wloyginsl s 5 (PTZSTRIT)
Ogmoleystunil 3 wyd ((E.COlIl TOP10)sxius
Ay dwlie L TOP10 SLiysl > TA clone
G905 olgie 4 PCDNA L sl sldl lo IS
Al (asdad 80 ke S ) pae g Cute J S
¥ olas JSi5)a

MU 590 RBD (Jf aebd Soipls” 4ol
Colony 35, « (OTZ57R/T) TA clone

YA

Gy e M gl awl (Thermo Scientific)eus
Sacl 4 Ncol sxmd oy sla wjl 5l plS 1»
Oz w2 g (0ol wan)allie b 4 pan STy
Jobre 85 bl (49> un)plej 2 yob &
olw a3 YV jgleSSl o sl £ Cao 4y 348
J5 95 2 50989 5SU gy b o diges g (3le> 315
S B gy 3590 20> V)51

5L 5/ PNZBL49 L audl glp stz
Mewy  Lactococcus lactis NZ3900-lacF-
(cat#VS-ELV00300-01) sk, st pNZ8149
Ol S5 5 e Bl (o0 M) (90092 I o5l
;1 (Thermo Scientific)cuS 51 oolitwl b capoudl
4 e 9 zlyuwl Lactococcus lactis (st
iy e ashd il gy gjle oolel jelaie
Sacl 4 Ncol (Thermo Scientific) o5l
5 plool (Promega)

ol (PTZSTRIT)TA vector 465 do
slo s L PNZBL49 155, 4 RBD | ij askes
NCOL ;5 93 b 459 puan ,iiS1g Sacl 4 Ncol
o5 cas (PTZ57RIT)TA Jib s, » Sacl o
S sy powz er 9 100B (G5 asdad (3905
Gseyed 01S3S I Gis jslaie 4 PNZ8149
e DNA - Joame il pall j  coles
DNA (sles o5l b awslie o oy Y 5,81 J;
D 0 pesd

8555 5SY (5l dnio ol ity
alss (s PNZBLAD uSyipi 1535y b LpuiSY
sl slo o5 e 5 RBD (f askd i
sk & NICE i > (,80bé seuini 15555
0135 gl 5l b pygiuil Sl Jobo pasuls
S99 b S5y i haoee Bl (o0 jeSY ol
(Ao o STy 3y daewodly 0aiiS il > (8L
sl 4 )) sl G5l o3l (g Sbye by
o & iyl s M5 5 oolizul | aBlas
V83l am g Bad Jiie 5e8Y (ggls cuibeSol M17


http://dx.doi.org/10.29252/sjimu.27.4.25
https://sjimu.medilam.ac.ir/article-1-5207-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/5imu.27.4.25 |

QA ye0 «@)lgn 0)laid (C3ho g Cumyy )93

elbl (S0} eole alEkily (ol alas

sgw ) adlae 350 L. lactis NZ3900 agu
Gk 3l &S ol )R LBl (g3 Y pe3S 4 3B
B8 age ool ol 2l ogd <ol sewdhy
Ly S 5035 ) S Rl (gamleysiuil s
2555 S Y oSS98V o IS
o) hngrSl Jpame citS ) G S g
5 Pl 5y 0)) b IS SBl b S b
S Jolye 3 5l 0y0e (5F adkad jgls a0l sl
Pl ) e S B dme CuiS dyge
L PCR Sl o5, 5)) sl (oI5 1 Dy
o 050 (55 ashd lp end (b lapeln
JSE)390s 456 s IS 51 (o 3 ]y adkb gl
(0 oles

s 1355 0 RBD () axh jpis sl
5 ol eyl pan by, 4 PNZBLA9 b
S P )5Sy (S )3 aslad jgl Aol (yeuds sl
g5 ool il man by, Colony PCR g, 4
&5 ashd (gols PNZBL49 S 5y 95y ailSgn
sl 05 o3ly Lt JS5 3 & 13 plox] 5 RBD
RBD jj asab jgi (slog 05 (0D los JS2)
Ll I (e gy & 0 g5l s oSh
sorlyy 3 o2lizal b PCR Jguao 4 (5o 40 o
59l <8 b hawgi (b B9y 9 0lge i) >k R
SOk 3 5 g e 485l S @90 4 ¢35 b3
b o KT334334.1 o ood o5l b e 55

PNZ8149 .5, . RBD _Jj b sl
osSY oSS98 (Sl Sl Gy denSy
ML7 Lusxe 5> PNZB149 S g5 hrodl (g5l
JrS i8S b duglie )3 oyl 0aiS Wl joi 53
(5 59 dawdly B8 uiSY g oS 9Y) ik
LB oSy oxipS)la 550 (g oo
B9y 4 el S O g JeSlse (4
o)l JS5)cd)S )l gy y— 3y50 SDS-PAG
¢

Y4

sobate & TOP10 BT 3.3/ ¢lo s PCR
S 5 5955 (Jl) oy e——mloysh il 5 L0l
090 RBD 55 ax L8 gols pTZ57R/T
iiSly TOP10 L SLs il st o slo Joho
aabad gly oas b (slayesly L Colony PCR
b YYY bp LU ssalis Cd)S plol las dy90
5,Slee sy Lolony PCR Joaswe jy594,:SJl
9 (PTZ57R/T) TAclone | 8L ,» Swsls
ALyl dxtne sla Jolo (190 ygawleygiuil 5
(¥a oyles JS3)AS oo 4wl 1, TOP10

A3 559 RBD f de b Kiipls” Aol
o il pdn ig, 4 OTZSTRIT) TA clone
S P Spewdly 55y g 4By wjl pan
Jsb b tcdB 55 ashad ounlie L PTZ57R/T
286 PTZE57RIT sewdls aalad 4 VFFY bp il
ashad (g3l olS YAAS Dp Job L tCdB 55 aslad
(¥D ojlas JSis)as 450 tedB o5

2559 » RBD (55 adad (53l ()9l jskaie 4,
2O m2 g (B ashd zg Ban L pTZS7R/T
¥ z9 sbie 4 PNZBLAI Sl 16545 )
Loodd puan 9y (puw b pbul ) (1909
Jowdly gyl ol ) g sles jBlawd IS
A5 el ] padss o J5 51 ()955°s)

o 955 0 RBD ) asbd jpas Aol
3,5 sl A5 Colony PCR 3, + pNZ8149
BBl Sy a5 ) e enSY s SeS oY
wolel » PNZBLA9 Ly )98y (y9)> (55 4skd
solgdpd (F axad g 558y Sl skl cud
peab dalad g jol g lie dunle i ob g
www.insilico.uni- colw p»ea 5 ol
XS dxtus Jolus (puiu y909,8501 duesseldorf.de
b S 59 Sl ye8 b usSY ugS S 98
J1acF o5 Gls s 4l pbl Jas )50 dalab


http://dx.doi.org/10.29252/sjimu.27.4.25
https://sjimu.medilam.ac.ir/article-1-5207-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/5jimu.27.4.25]

OhEas § (HEwhed (0) sans—... Junasys e ImlS B ganSe3 Gaijeiges) mal Gixigls

TcdA 5£|13 7§9 1848 2710
vl 1 lerl, | ,ceo | & o RBD c
v‘v ' I D16634G CROPs
™D ] RBD c
1 544 767 965 1128 1851 2366

B oS53 C slogi! 13 15 sioa! (8] b ylois s (RBD)osspS' ay Jlail an b TCAB  TCAA Silows s Lus .Y 5 ylos JS05

axdllao ol yd duwd (b (s yealy (JNg5 Y o yloud Joua
5' GCATCCCATGGGCCAAACAGGTGTATTTAGTACAGAAGATGG 3' 5L cas ¥V Faly
Ncol Restriction site; CCATGG
5'CTTCTGAGCTCCTATTCACTAATCACTAATTGAGCTGTATCAG 3 Lo YR Ll
Sac | Restriction site : GAGCTC

PCR Sty bl G JSGlwge 5 olud 4 04 0315 doliys .Y o5lowd Jou

JSewshas (al)ple;  (pppde 4 p)led ey
Y- ar adg) s sy
5 af Sty
v I s
Yo Ver vy (o S) sl
Al ¥ s whlit

RBD g5 axhké VFFY Dp axkd (095 Saly g DNA Lo o101 (Jol Sala (PCR Jguace 5999 581.Y 2 ylowd JSu

z < -
E.coli TOP10 s 5 ;s RBD Jj axkad J5U (PTZ57R/T) TA clone 4455y ygmurlo ygtmil 5 sl ¥ 5 lowd JSU
4 PCDNA oy 59l sld IS (& (RBD (g5 ashad oS cdly,> TA clone swewdly gols sl IS (1

e J S (i scude J5S e


http://dx.doi.org/10.29252/sjimu.27.4.25
https://sjimu.medilam.ac.ir/article-1-5207-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/5jimu.27.4.25]

QA ye0 «@)lgn d)laid (b § Cuny 8)9y elbl (S0} eole alEkily (ol alas

a) b)
‘-JSL,»,M s 5 » Colony PCR g Al5gd puia 9.39) 9L pTZ57R/T JBG 9,0 @)939.0.1‘ axlad SoiglSumli .F b)w JSS
PTZETRIT 19555 4593 o b :i5 93 puiad g, (b TOPL0 ISk pil sl IS Colony PCR i, (2 TOP10
(19555 @) YAAS DP axkad g3 ;0B oY olond Sala ;3 SAC | 9 NCOI 03331 93 b S 5
Sl oo Siigl (ghuwy> ialit (13 3,90 35)VFFY DD 4

a) b)

3 sl ‘;US » COlony PCR 9 &l gd puia &9) 9L pNZ8149 S )9259 0990 &5")9"9‘“1‘ axlad SiglSuwli .0 b)lw.;s JSS
9559 4593 g 03lw (oou 3T i (g, (D usiSY (eSS 5SY 3,5 gl (IS Colony PCR (1dg (B (uiSY (wS5S 955Y
SaC | 03331 b 23l i ¥ Sl INCOI (03351 b 25l puiad Y Sl :pPNZ8149CuS 454
Sac | g NCOl v 35 93 b AilS g puid ¥ Sl

)


http://dx.doi.org/10.29252/sjimu.27.4.25
https://sjimu.medilam.ac.ir/article-1-5207-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/5imu.27.4.25 |

OhEas § (HEwled (30) sans—... Junabys @933y TmlS B panSe3 Gaijgiges) malb Sixigls

kDa
-116.0

Tits Ki2a

662 LD

52 kDa — > =
asnpa

- 66.2

- 450

- 35.0

—— 25.0

- 184
14,4

-

oot W jain 13 PNZBLAD (oS 55 il 1559 13 05 kg iTg e 4 bsyye SDS PAGE Jj 5 o,k JSb
(S i 95 dyomdly W3 Sy (5855 5SY) ke J S Y 0,lend Sal> (Thermo Scientific™ 26610) 455951 55,k
75 390 (55 4B 5 PNZBLAD S 55 omsdly (551> SV s 55SY ¥ ol Saly

0 e 353 & |y eine drg 01 5y
L]
@l osulid job 4 oS iy sla Ssmgp
s Jgse dedin o259 ol lp Sl s
g @d5 (bl gohw 4 wb b oSy
dauly b hsod Glo piage S (o Jos codlo
b S ile Al @l b Ssngn
@ b Joslse Jigo5 el 9 WS (0 &) 1) @
4 ) Sl parde Wile (o Swe | bl
Sl 0d5 oS 59 S pusiB)lg S Slygd 975
wis al e g len plop b 6Ky
S sSY (8l alas 3 (V)osd (e
O lp calio 5 el (Sbise plpie 4 Sy
B oeuSs— (RBD)oxipdy Jlasl anb (13905
85 )18 ookl 3)90 Jrussd poac yialS” (6 S
9 039 (youl MolS” aallas (ol jd ouds odlatul 4y gu
S ol sl gl Sl 3590 (s polie
b caslie baes )3 @y sl g cpl 3L
Ly canslys dlgn 4y 5l a8y Jolye Jsbo )3 w038
68l 2l oo Gl Jla ) pll ol nl 5
b 8L padld 5 —ae (uSY (eSS 9
B sk @ ol o (Sh g 03 SV sl
My Slp pwiSY oSS98V Canl 0l o)
DNA - Jusl lp g dbe swn b 0659
Al (o bl S92) g slo Jobe & oDy
9y Olys 4 Sk cnl il edlatl (gLl alex ]

A

S5 domd g oy
xSt oly Coghe JyuS a5 (LS Sllllas
slid oS lon (9390 9 Jammisd popty il
ol can Gl gl 865 eolizal L L3S
suba Jramdd pot S 8L sla Sy
9 U Jle lgie 4 bl o (JSUd il 0 Bglaxe
oSy ol g Sglst Veov Jlo p ol )Ken
adlas 3)90 1) Jowsid pory S (8, TedB
P o—=Se opl 0f & b A b I8
P g oelS TOP10 ISl yil axiwe (gl Jolo
obe sl ord d)ly ISLi 5l pBAD Sl 4955
¥y by & TCUB Sy wuS jg uign
Fs port S S il jeas by o
odd pbmil slo (pw)p (W)ed S L5 aul 590
Ao 1 onlee dmd o U s> pgss pindS
WSLi il 3 LAl Wl e Sy Mg pas
! ol ()il Al enomy B,
Sk Rl el Gy STy g 0 p)ls
adllas cpl o ale5 i 1) JSL il
sl e & sl SCSY sl 35S
ojgyel 45 1> Wgd (o dloidny (SSLdpdl 0l
Job> gl 4 sl SSY o (5L I eolisl
L 9 LS;L°)3 ‘-‘L-*DQ@ ‘_gl)‘b uL.S)J oS UL_,


http://dx.doi.org/10.29252/sjimu.27.4.25
https://sjimu.medilam.ac.ir/article-1-5207-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/5imu.27.4.25 |

QA ye0 «@)lgn 0)laid (C3ho g Cumyy )93

elbl (S0} eole alEkily (ol alas

0l S (5 ashad Wy Sl cadllas oyl Cuenl
PP Y Sy—gn S » B Sy
ool g oS g0 ool g 45U L Bl oo uiSY

slp @BE 2 (Sho b el pSL 5 bl
Gl R Slae ple by Sy S)las

(ST pdl 4 danly Ag5 slo i ol 4 Cu
P alg e Yl pols adlas S o 5 el
B4 i ) slo uSly W can o]

..)9)

S 3 3wl
2 ool oKl Jlo coles jl alawy p

Do oo (S10)8 ¢ S JS Buto oyl plodl

References

1. Chen X, Dong M, Sun X. Mechanisms of
action and applications of probiotics for the
treatment of Clostridium difficile infection.
Form Res Cent 2013;2: 1154-63.

2. Lyerly DM, Krivan HC, Wilkins TD.
Clostridium difficile its disease and toxins.
Clin Microbiol Rev 1988;1:1-18. doi:
0893-8512/88/010001-18%$02.00/0.

3. Voth DE, Ballard JD. Clostridium
difficile toxins mechanism of action and
role in disease. Clin Microbiol Rev 2005;
18:247-63. doi :10.1128/CMR.18.2.247-
263.2005

4. Sun X, Savidge T, Feng H. The
enterotoxicity of Clostridium difficile
toxins. Toxins 2010;2:1848-80. doi:
10.3390/toxins2071848.

5. Jank T, Giesemann T, Aktories K. Rho
glucosylating Clostridium difficile toxins A
and B new insights into structure and
function. Glycobiology2007; 17:15-22. doi:
10.1093/glycob/cwm004

6. Greenberg RN, Marbury TC, Foglia G,
Warny M. Phase | dose finding studies of
an adjuvanted Clostridium difficile toxoid
vaccine. Vaccine 2012; 30:2245-9. doi:
10.1016/j.vaccine.2012.01.065

7. Mercenier A, Mulleralouf H, Grangette
C. Lactic acid bacteria as live vaccines.
Curr Iss Mol Biol 2000; 2:17-26.

8. Mierau I, Kleerebezem M. 10 years of
the nisin controlled gene expression system
in Lactococcus lactis. Appl Microbiol
Biotechnol 2005;68:705-17. doi:
10.1007/s00253-005-0107-6

\RJ

(V& oly o 0f 81 Jasl g wsTly Jgos sl
S5 9 Je¥ge slo hmgy plosl (Y (g oy
ol e g ol 03,8 slad S car S e
0f JoS Sy hiooS pies Olgie 4 53S0
Ol (¥ o) hgmd 5wl 1ié slo (g ol
oS ggdl g (s p)5 slas Bl b ol
S (1959351 uily g pi o3l dgr Soss (¥
S i g e2led e (O (ISledydl 4 o a8
b el Jooo dbl (sl 558 iy g o 009
bl ool sl gl Wl (5 sl Bl
S s §) o (ages) St 5 (I9ARS )

(03905 o,l3] o 35

9. Yang XQ, zZhao YG, Chen XQ, Jiang B,
Sun DY. The protective effect of
recombinant Lactococcus lactis oral vaccine
on a Clostridium difficile infected animal
model. BMC Gastroenterol 2013;13:1 doi:
10.1186/1471-230X-13-117.

10.Pontes DS, De Azevedo MSP, Chatel
JM, Langella P, Azevedo V, Miyoshi A.
Lactococcus lactis as a live vector
heterologous protein production and DNA
delivery systems. Prot Expr Pur 2011;
79:165-75. doi: 10.1016/j.pep.2011.06.005.
11.Steidler L, Neirynck S, Huyghebaert N,
Snoeck V, Vermeire A, Goddeeris B, et al.
Biological containment of genetically
modified Lactococcus lactis for intestinal
delivery of human interleukin 10. Nat
Biotechnol 2003; 21:785-9. doi:
10.1038/nbt840

12. Sambrook J, Russell DW. Molecular
cloning a laboratory manual. 3" ed.
Coldspring Harbour Lab UK Publication.
2001;P.123.

13. Tangfeldman YJ, Ackermann G,
Henderson JP, Silva J, Cohen SH. One step
cloning and expression of Clostridium
difficile toxin B gene. Mol Cell Prob 2002;
16:170-83. doi:

14. Dsilva I. Recombinant technology and
probiotics. Int J Eng Technol 2011; 3:288-
93.

15. Bermudez LG. Lactococcus lactis as a
live wvector for mucosal delivery of
therapeutic proteins. Hum Vac 2009; 5:264-
7. doi: 10.4161/hv.5.4.7553


https://doi.org/10.1128/CMR.18.2.247-263.2005
https://doi.org/10.1128/CMR.18.2.247-263.2005
https://doi.org/10.3390/toxins2071848
https://doi.org/10.1093/glycob/cwm004
https://doi.org/10.1016/j.vaccine.2012.01.065
https://doi.org/10.1007/s00253-005-0107-6
https://doi.org/10.1186/1471-230X-13-117
https://doi.org/10.1016/j.pep.2011.06.005
https://doi.org/10.1038/nbt840
https://doi.org/10.4161/hv.5.4.7553
http://dx.doi.org/10.29252/sjimu.27.4.25
https://sjimu.medilam.ac.ir/article-1-5207-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/5imu.27.4.25 |

OhEas § (HEwled (30) sans—... Junabys @933y TmlS B panSe3 Gaijgiges) malb Sixigls

Cloning of Immunogenic Domain of Clostridium Difficile Toxin B in
Lactococcus lactis to Develop an Oral Vaccine Based on
Lactococcus against Clostridium difficile
Associated Colitis

Rahimi Y, Rabbanikhorasgani M*", Zarkeshesfahani H*, Emamzadeh R!, Keyvaniamineh H?, Rezaei M*

(Received: September 26, 2018

Abstract

Introduction: Clostridium difficile
bacterium is the leading cause of clinical
infection and pseudomembranous colitis.
Toxin B (TcdB) of C. difficile is regarded
as one of the main virulence factors of this
bacterium. Moreover, the receptor binding
domain (RBD) of this toxin which is known
as an immunogenic domain attaches to its
receptor in intestine. This study aimed to
clone and express the immunogenic domain
of the Toxin B in Lactococcus lactis to
provide a safe oral vaccine against colitis
caused by C. difficile as an alternative
treatment in future studies based on
Lactococcus.

Materials & Methods: In order to clone this
segment, at first, the DNA was extracted
from C. difficile, and then, the RBD gene
segment was amplified by the PCR method
using designed primers. The amplified
segment was attached to pTZ25R/T plasmid
and  transformed into  Escherichia
coli. Subsequently, the RBD segment was
extracted from pNZzZ9418 plasmid using

Accepted: August 27, 2019)

restriction enzymes, such as Sacl and Ncol,
and then it was purified in this study.
Following that, the RBD segment was cut
in pNZ8149 plasmid using the same
enzymes and was attached under the proper
condition. The pNzZ8149 plasmid with
segment was transformed into L. lactic
competent cells by electroporation method.

Findings: After the screening of electro-
transformed colonies, the accuracy of
cloning was verified using PCR, enzyme
digestion on the extracted recombinant
plasmid, and sequencing.

Discussion & Conclusions: According to
the results, L. lactic which produces the
immunogenic domain can be used as a safe
oral vaccine and can be considered as an
alternative therapy to reduce the incidence
of Clostridium difficile infection in further
investigations.

Keywords: Clostridium difficile, cloning,
toxin B, Lactococcus.lactic
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