[ Downloaded from gjimu.medilam.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/5imu.26.6.111 ]

QY o) (@b o)lad (il § Cumyy )93 el (S0} eole slEkils (alc alas

BLFL cuS 59 (s (g il 5 00wl adgd (931 (01 i dwnnlie
Aol g &, ,3 BLF1-STXB

\ \ *) \
Ajéﬂ.,\:&éwuk}_fﬁ\:w.@mx.k:wc 6)“‘@%”"‘65))‘1)56;}*”“6'\'@“

O}l {Bmua pbo) ol sl pgle aaSuishy comlid 29,5 ()

WASIAIYE : by gl WAF/BIYA el ) g,

EXR S

oSy e (98 5 sl Jowl bole 025 ol 5 8landMSd (6358 5 pujgddishe ilon bole (Hlogoguly )y 551, idoutdo
D> Cighe 5 aly ilen bl )3 ere G Hlogdgw by ye 58k BLFL 55y ol oats alg 551 9 ool e 5590
L BLFL (isn o8 5l bl 5 6sh 025 bl oz o 5 ol ) olot 9 oo sly956 31 S0 (s y5luns S STXB
503Ss b oy 3 BLFL; BLFL-STXB b (s o3 (51 5 adllas ol 5 il STy sl (omlio sluilS’ Wl o STXB

E. BL21(DE3) (s « pET28a(+)-blfl ; pET28a(+)-bIf1-StXB (sla )9S5 (o5 adllas ol 1o 20 4y, 9 Sso
s ¢ plol ISOPropyl-p-D-thiogalactoside il cos DIFL § bIf1-SIXB (cls 5 ol b50s 10l PCR g 4 el coli
2 osd 3 JUgls (ool (51 A8 305 @) 4 Cag log 0 ol sle g hled (1S les S gt Sl ealitl b (g ol |
A g8 oll @y poyus

Y1 gl i85 )18 aul 3y90 (yyiaag ()35 <) g SDS-PAGE alowy 4 005 155 S 55 slo (B iy (sl 8l
o5 5l adde (ool 5l 5 4 cand (o0 (51 15 )i BLFL L STXB S5 b g onis g BLFL 5 o1 ade (ool (57 &8 sl ol
cal sl ili3l BLFL

By 5 )l cals cle 4 cul BLFL & caws gt oob o1 25 BLFL-STXB (555, i dond 9 S
S50 oSl eyl MSes o Hlogagw Lyl ye ade uSly clunlS wlg o ISLapal oSt s o) shon L STXB
8l (ETEC) Ssjsia 55 95l Lyl 5 (EHEC) o1, 9091

Ol gl O g8 ;(t)&,..;- r\.«ﬂ C\a- &isls b r‘,l.o 0Kl pwlid G 098 1 gins 0kins ¢
Email : honari.hosein@gmail.com

Copyright © 2018 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.



mailto::%20honari.hosein@gmail.com
mailto::%20honari.hosein@gmail.com
file:///C:/Users/m/AppData/Roaming/Microsoft/Word/\(https:/creativecommons.org/licenses/by-nc/4.0/\)
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwiazNads5HXAhVHCsAKHcUEBpMQFgg2MAI&url=http%3A%2F%2Fwww.sigmaaldrich.com%2Fcatalog%2Fproduct%2Froche%2Fiptgro&usg=AOvVaw2XNJgwXPKFVV4K4rv2z8Bk
http://dx.doi.org/10.29252/sjimu.26.6.111
https://sjimu.medilam.ac.ir/article-1-4462-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/5imu.26.6.111 ]

ohEss § )i pus—... sla Ex30)y asle y axib 33 (530 (BT YT awylis

cel g 155 o Juaio Mecell gl Joboo ko
ke ol o slagil den (65)5 4 g Cugls
paude dB)S Ojgo SRS D Ngd (o )Pl
Lo Juate clls 3 a8 55 (51 jlade a5 wd S
Sl 5l oS sl (gy9p8 Bpae sl y5k S
Sl oloj p T Cjge 4 &5 ML
ol ol 45 33,5 e edliwl ol ]
oyl bl of (B )8 Jeate o e
sl Sty ags jelae 4 L(MVAY)l il
S 0 o) 2 ok 2 ey e 2 S Py
S)S 5 5T L odd olyan sbaysly g oaimy !
Actinobacillus el a4, 5 &yao 0L
ol 4w syl Jole pleuropneumoniae
APX (S gigail 4y ditwnly (5)low dbml a3l (oo
133,559 LTB LAPX I Llo gy ol il o
LTB-APX 15 (ool 5l e} oo pyus
My cde 4 1) APX  Sidsed culed epitops
) APX uSs 58 b 4 45 gl ool 1l
adla ol GBan (W) ,8 s aiS e slolis
BLFL S g slo (g ook (1 i duglis
L STXB oS5 L & 5 &, ,» BLFL-STXB 4
6ol (5l 55 @ s (o3b (1 15 ol BLFL
8l il BLFL o5 o ale
& 595 9 319

9 PET28a(+)-bIfl-stxB L__»a,s S,
sl wlis Cawj 35, | PET28a(+)-blf1
S sygSy (\F)ad 4 (g)omms plol aol>
9 BLF1 Sy 5y sl o5 &Iy pET28a(+)
sl Jolo 4 (Sl S9-d by, L BLF1-STXB
Ecoli  (ob—oaud (o) 4 odds dpd)dxiue
S §5 b IS (V)45 eyl BL21DE3
5 Bab Mo enloblS (Sgn 1 65y L
dy90 sl man g PCR L bIf1-StXB jj cuwls
9 BLFL 55 cwls glo slp (V0)cd 5 )13 anb
Gl glapyslS als cuis ;) BLF1-STXB
LB Lo yid (oo 0 ) yidg)Sioe Voo liee 0
2 OD Gy 5l g gl eanlell 59> @le
2y e 095g] Casd & elye) ol e+ s Jsbo

Y

.

doddo
bwg VAN Jlo > (Alogdgu byidgd o 6550
350 dlge 4 0350 yline duol ) S sl
ojoddshe (V)owl oad (gilulix depy yeuS 5
Lydgyg bawg o cwl (Hgie low S
4 9 g (bl 39 298 (0 3Ll (logage
(Shs ol jl st Jusl (V)3 s92 lals 5l
5 23k (oo (s GBS Gk ol (Sogll g Bl
el ogbye Jy—ad Jsb 3 1) ool ol
VoY d9as )3 ujgdole (SR 0)9d (V)29 (o0
gy (F)asl Jlo cpaiz b g ole cpain B G,
el (Alegdgw byde—5)9 5L BLFL
G339 @ o s 4 GIN339 ypmulinel>
2 e RNA ol yuis ool 09 (o0
ord Jsb > MRNA pg> Jlslo (3,5 5 (sl
e ol 39 g 4 (FIS (o0 Sl ) Aoy
slo Joho ) by (g jiiw I sl 028 o 4
Dgd (oo oyl
2 desS Oph gl sl S MRS
S Jleol el a5 23l (oo jgnl 81 5 S i
P IS Jole b (993 slo Jlawl el (V)25 (oo
@ ol ple Oygo )3 g o3 (i dlge yilw
=l Solow 5 5 UK sl (o0 S ye 4 &0
Wed slo pb 4 gy sl @ b (ol S92 9
M 9 Sy IR (5 yunsdd W e 5l
(STX)Kd S5 (A gd (o i (5392
Sayogie 195 Sy 5l a5 039 pel S (g S
4 odgd Jate lgnj o g STXA b &y (o
e Cround Gl 0 JuSis STXB pU & gt
b o Cond 3Sdas 5 39)9 1y STXB (o
S ol @ deg b V)il o sy9ps STXA
93 | il oeS9n a8y (LUly BLFL (n5g
@ a9 b owir b g Sl 5psk B )b SIXB
Jlgie @ Sy (o wrd Mg ol (1 15 )
M 9 B.pseudomallei ale e S1y LS
259> S oSy 9 @l o3kl 3)90 (6 pilad
ol sl ol g bajgl plgis 4 (e sl
& wolad! b & b ol 1) wlend slpin


http://dx.doi.org/10.29252/sjimu.26.6.111
https://sjimu.medilam.ac.ir/article-1-4462-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/5imu.26.6.111 ]

QY o) (@b o)lad (il § Cumyy )93

el (Sib)y eole 2GSl (alc alas

(V)i o3l 1,8 Jade T p> 318

Job fgn S 5P (WSon palS Sy
NIi-NAT g 5l edlatol b g 0y9ls byl cos
2o W 5G9y n Jeob b ge g (il
SoS a4 odd ol pgn el b )58 Sl
b (BSA)csslS oy (smsdl J aslizal L 5 5,585
S oy skt 4 b pbdl oluliwl leie
BLF1- 5 BLF1 (clo (puiigp ade (oL ol
o ¥y Cud las 4 oy dae Ve 51 STXB
O oy s gl b eolail S dses lgie
BLF1- 5 BLF1 osi Lalss  uigp p)5s,50e
Cogi ez > @y a4 ol ég, b L STXB
@b Bl g b Gy Bli—o b ©jpe 4
Slp Al gy ojlil 15 quej bouy b OT
BLF1-STXB 55y ade (ool (5 o5 )y
Cans laie 4 iy 2 B (JI30) g oly 5l g0
s gy b edlatul S diges lgie 4 das ¥ g
Cogo & Cugh sl D ©) e 4 5k ek STXB
bug b ol @b ol 5 e e J3b
A (S ol bﬁ/‘ L)"‘"l"’)]
oiRgR s 48l

bIfl-stxB 4 bIfl sl 5 i 20l &y
PCR 59, 4 bIfl-stxB 4 bIfl 5 5 L
B byl 90 38T 200 N 5 g9y Jgaree
o5 b oojlul bld s 5j0e (sla dslad 5 c8)S
0 oyl JSs)cisly Sl ob lo Cin

VY

b jtied (IPTG)sesy oxts Wl osbe (s,
Odo dy g 03938 CuiS Lo 4y Yoo Lo V clale
0sSSl oS Sl ax > YV gl o ocels ¥
APTG ] jl a5 U sl wiges (VF-15)ad
s Lyl €55 (3] safan ke b olpan
Sl b hops WY J5 Sl (V)i 50,0
rSay Bl omlio gl 3a el o YO ol
(W) ooliul gl wlogS b (gimal S5y 39,
Oy SISl S By sl (nSgn U lp
o3zl Uy ol 51 ey ok oylas 05 solil <y
Mini )Bio-rad jws (5)l8 &) piww
oYse (o VAY o MS) Jsl L84 4 (Protean
Yo Joilie g doyd +/Y SDS (¥ge (Juo YO Loy
4 b Jiie Jolwg i S (g5, (PHEAY 5 a0
& B (SEEIE o ol 03,5 o
JRRE G SV IR WL s INC O S S SRR VS
O o (eSS oS Slw as > ¥ 0 PBST
L el b ol g wid PBST L agjpe aw
G N 28y Loy JUgls b le ool 1l
M e 4 YV sl p ocele )V e
plool 4y dus PBST | guianss 4313 .05 ()38 e 8
oo 4 Ve By 0y gy S b5
Ao len ey, 4 odad el (oL 3l
alon 35 gt Wl b plnl ()5l 2
» Py 3 Dol b plsl L3 sl
2 e e £4) DAB (5 ) (sl g Jolomo
(A s PHL Yo (o 8 s 3 ) (s o
(iSly By glp )5 )8 (St SL b U


http://dx.doi.org/10.29252/sjimu.26.6.111
https://sjimu.medilam.ac.ir/article-1-4462-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/5/imu.26.6.111 ]

ohEss § )i pus—... sla Ex30)y asle y axib 33 (530 (BT YT awylis

;1000

2050 Y 59,81 J5 895 S 555 S 15 Y 8 lewd JSU
DIFL- 5§ asksd 5L s AV);l s AYT 3908 5 b s8libe 5 PET-28a(+)-DIFL-StXB apanidly 53, PCR Jguaons 1) Kbl
PET- sowdly 59, PCR Jguazmo ¥ Saly 9 Sl 55 sl ;55U 1Y Sl (PET-28a(+) (sog0s youly Job 5L cudir 0+ 5StXB
(PET-28a(+) o908 poulys Jgb jb i 00 g DIFL 55 axkad 5L cads TYT)j1 s TAT 03500 3 Wil sualiie ¢ 28a(+)-bIfL

il a0 3l Gl & (VF)omda
Cui S jlam dl bW 1) L_» diges gy 0l
w3 e S g I eSS
OF— S—aS & S )Tg b T
oylos J— s, 5 gl w Lalb S

(Y

3939 LS')"’ BLF1-STxB :E 9 ‘:,92”391; Yi u)sgso 339 ‘sl,la BLF1:E cJS.g ‘:’9‘:'“’ "‘1..”"’9 & £ C,,_.:S”: L}A_Jb'{i Y b)w JS.«;
Wil (g0 JSW ygiw 50 03Ll 3490 (618 8L ulw a1 g ge (C, D, flow)e Saly yulw . y51dsks YE/+ Y Jg0

AR

29559 » BIFL-SXB 5 bIfL o5 plo oy sl

IPTG b <l g s sk cuiS §) ey PET28(+)
oo pB sl Sl g Cipd Cpge b () olo
Sboas s 3 wyp 390 SDS-PAGE | J;
oSols )3 iy & BLFL-STXB 4 BLFL _i5s),
Lok & dag b .cd )5 1,8 YF/-VkDa 4 YYkDa


http://dx.doi.org/10.29252/sjimu.26.6.111
https://sjimu.medilam.ac.ir/article-1-4462-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/5imu.26.6.111 ]

QY o) (@b o)lad (il § Cumyy )93

el (Sib)y eole 2GSl (alc alas

o oSl > g bl edlal !
O—ww y Lol ¢, S N S EY RS
- S) KV S S VL PP Vi PR S-S SO §

(Y 0las

Oy SES5 | (g Jparme Jub jolate 4

@b 5l 5l ey opl pd ab eolarwl SN
b gl BLFLSTXB 5, Juss L
BLF1-STXB 4 BLF1l _Sps sl (nSop

4 3]

ot

35kDa

25kDa

<:|BLF1

JUgtS iy 53 (T 51 o3l by ¥y (o yhawg (g 31 3Ll bt 0048 (3Lt S 595 (o9 G Y 0 lod JSUS
PTG Gl (g J 558 Y iysy ¥V o v o ¥ uiSg 5l :¥ins, IPTG b oadd sl BLFL aiges 13 cis,
IPTG U oadd sl BLF1-STXB aigas :¥'ciy3,

odly LS ¥ ojleds JSK5 43 dlsge ya p> (oL
> o Cul 0l

P ) Aot o
R [ SRV PNV W I P |
po 55 b s o & & BLFLSTXB
oa 03y lic 5 0 ojlab JS5 )3 35 0d

Cwl

dnoloms g 00 g (ool (ol b)) palaie &

SIRYl ogy 3 Gp Ay o ol Gl
By el ae i S b edlitl] puiiane it
old § Cu 5 sl o) I (gl Gp sl «)
o o] oy gilolin jlam g sl Jas @ 655 0055
Pt orNbe jbagei &S b plxl YT Lo

Oy sl og S ool (il

Fegib 495 o (5,95 i

£

.- = (0 s (]
1/3200 1/6400 1/12800

s

umy (5]

BBLFL &5

BLF1-STXB i3

I

"

= =

1/25600 1/51200 1/102400 1/204800

gl s 23y Jb o

301 iS5 31 oalisian! U (93U 0T 25 oy € By lows JSUS


http://dx.doi.org/10.29252/sjimu.26.6.111
https://sjimu.medilam.ac.ir/article-1-4462-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/5imu.26.6.111 ]

ohEss § )i pus—... sla Ex30)y asle y axib 33 (530 (BT YT awylis

Sy nls 23l o
0.25
- w1y
g o gk
= L .
(5 0.15 ‘_l I 1 7
: |
2 I < IS
a 01 B r I ok L
2 =
31: 0.05 1 4 ‘ IT;: =
1/200 1/400 1/800 1/1600 1/3200 1/6400

Oyl s &8 Jb o

394 o9 JI3U BLFL-STXB 5 (61 diged dale @ 53 00wd allgi 109G (63L T i oty 32 -0 0 5lowd JSW

2 @l Solen mre sbygsh Sl (S 258 ylew
buwg VO Jlo 3 a5 (Jlogagw bydgd e Sk
ST Pn S 9 Sl e ey 9 gy 09)5
> b BLFL 059 (V)39 BLFL (5559 s
colie (Ao bydgdye 8 sl (wS9n
ol 5l Slg el cpl 4 asgi b &S o)y (ool
ool (58 93y ade STy g5 sl (g
Lo 4 Gl 3500 BLFL S35 (3,5 by )5
OSly So b oyl sl el &5 dan ) cl ol
2 CO4S > xS gdly o oS g o el
e 1y cmebislS cpgmalinals s Wl o BLFL
My lp calio gopd dall S Wl (0 g 4S5
OSs S5y ¢ S eedie (Vo)adl ST
Sy caslio L1 Sy lgie 4 ol ySas BLFL
o8z o2 BLFL il b 5y0e usSly alulis
Shl Wy o (SBh ) Rle slop)l
Olse @ ofon Fhe b eliSlee (V))awd
|, eIFAA gl o1 lae dles 51 by 15 Jelge
o ey BLEL (Y +)oly )18 oolasiwl 5y50 (ylg5 oo
& GIN339 aew cel & d0i o €IF4A
hor g (555 oS o Ky 395 5 395 o GIU33Y
JoSJge 10 3l eIFAA 3 BLFL oyl by ol
gily s B ygeg5 )3 (Sloyd (ewd yolate 4y (595
o5 by y9055 4 EIFAA | BLFL oo o ool

03555 4 STXB il o o 51 oiloys oolizl (el

29 (V)5 o Jento GD3 gl 4y 395 Jsko o

R4

S5 A g Con

P I Glp Sy 85 g @) ©)ge &
cblis 3 T (sl Jobo & Wiz pp o (o o
Srare o ol lp Ll Wl (i S ale
SlLulS ) S sie 4 STXB sy 5 it
Bed g mland M8 ale STy colo opo
Mo bl gyhae O157 (JSLdpil 5 oS’y
L oly o (STXB)ly 5 ool e ool
3909 Jl Blo pSE Kb o Jlail Jl (5pSol>
Il gl g Jsko 192 & (STXA) o Ceond
ly p5 @l cals cle 4 b ol oy
3 oy o Ml 638 o ol (sl | STXB
mSly il e LBl (S plte 4
SSLspal @Sk s by MK 4l
SifgenS 5 95 Ly3l 5 (EHEC) S5l 093]
i ade ool 5l adgs b L(VA),S eslisl (ETEC)
S 95 B o Jlail Jl gl ol (o STXB 2oy
Jobo (190> 4 STXA (o Cuond 399 jl 5 A
5 ol oo Sl ol lo 908 6y

dle i ouSly U5 g b Jb
Jlo )3 9 )15 3929 (logag byded s Sk
repgyan Jolos s932 CDC (guy adl 3 V- oY
Vo Sl o 8L cpl (Y)owl 483 1,8 B ed,
plo 53l L3 g wloy o) yhatie Ol > Jlo
Ay g S (S5 dtagg g0 4 sl 2 sl pls]
cel g ogs Jlad e GYob b olisS ylo; e ]


http://dx.doi.org/10.29252/sjimu.26.6.111
https://sjimu.medilam.ac.ir/article-1-4462-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/5imu.26.6.111 ]

QY o) (@b o)lad (il § Cumyy )93

el (Sib)y eole 2GSl (alc alas

ol STXB ade of; ol cugii jglate 4 Ye20
3 03,8 SelS pluwgen uBign b 1) ugp
@ el gl SopelS iBen ol el ()
SP P iy 10GL g cdl s il ok
B asly pj oSty Yerh Jlo o (YF)uo )5 sl
cuzp b bole Gjgo 4 ) g ¥ S g5
cblis ly (MLT)pnS 959 0l a8l puss (5)ly>
Foi b &S Al and Y g ) eSS Jlie )
AW Ls""”l 9 usla.n p&l) 9 dg L5’3> d)l.g u_.j
(YV)D}J
) u:.ﬂ ‘d)&:h O oA Pl:;ﬂ Olabss @L.,
ol 5y onl 5l Wles,s il 1, STXB oyl g
N 4l L StB 15 Jlasl b a5 azdls sgvg JYol
ol Wy g Ay 4 ly 0 BLFL Jlueys
B. pseudomallei 5 ;oS alde awlio STy
BLF1 sla (o5 o39p cp! 50 0,8l (owywd
Py ehb sl o il S s 4 il
Ndel-BamHI-blfl-linker-stxB- 55 cuwls
» ol ole b a5 w5 wJg uaa-Xhol
Sy ol @y el ey & EcOli bsse
oy oS g5 iy cdlaye gl > dabl >
5 43)S BuyF Cud gl og)S 4 ol 5 g, ok
033 355 ool (Sl i o @) 5l xS 05 il am
B8 8 by 3y90 et 152Y1 51 o0lil b
la opigp ade a8 oy (L 1Y Giolojl aons
sl A ol o Ay yo (ool UUT Sy
I am g 8 bl b @) 5l 6055 eloly 555 5k
yid Al e ym y3 a5 M5 asedie 1Y Lioles] plol
5 cul sl il caclas Chge 4 (oL
bwg el plae cwle Sps Kby ol
Lo b STy Mg dewgs A3l (o0 b oF (ol
cle aoud pallb Bl o o (il b
aob oss s Jobee b 0 (51 ol 2l e
Syl 0030,5 IS Hbo cyeul g Pge (Jobre
i ol e 90 Vb g el cpl (3,5 Syl p

Slohs Gb3 o pladl Sy sl Jobo e
do2>)5 (555 (sl oaiS )l (YY)l (6oLj Sl
Sge g5 ooy 25 Jole S plgis 4 wilys (o
Jsdge o (2Btlofl Lulp 53 85,8 51,8 oalisl
21y elFAA JgSlge Voo Ly, cusl 58 BLFL
@ odgdome Cpl jd bud ol S Jlkd e ands
s 285 RNA 1 Ad324 15 (c1S5-N Jae
@Bgio |y dan )3 Wilg o &S Cowl A Cpy (568
(V)
el o i gl oSl g daey
@b o gl oad pals bl o f
sl of Bl oml @l el cde 4 o cul
JHBT 5l ol 9 oo (bloe y5b (1395 9 Jolome
0,8 jasuie 45 Ojew Sladss .l 01,5
2t Sl osd e el o o8 G5 5l e &S
Wl (o 6yl Sl STl (6y9p8 SBpae sl
ol (lj (ol el Gloj w2 928 g 4 oS
O Ja—io Caje jl L (ol S 205
2y ooyl ) Gl glajl Ll of
oo cpl b & Canl oss ol Sl 4 ols
3 oges Coodl uilil SO Yoo Jlo > aiien
()b el b (smgjgion STy o LK
@ YgsS e Spge 4 &8 M LPS ()b

spae bypal jl gude Y (Ao sl J$S e is
Sz sl JoSty e puSly cnl cile ag 0l
S oishiite byl (2) Ui (nBgn jl 4Y
slide @38 o odlatwl blbe sl yuSly sly
D3 JoSujs o o 1) s LPS .l a3 )5
LPS ) S Lo il S5 Spgeo 4y 5 dikd g0
ol 9 5 S.flexneri 5 S.dysenteria ;| b
ol il 45 28 e oy o3k B Mg STy
4 STXIB g (Shss g5 5l e JIIU ©)9e
Balb/C ige & 2l (soal lp LIS (S5 ol
sdnline (desl Zuol > (98 Lyiul38l a8 Wi eolal
9 Nak-Won Choi «¥-+0 J—w » (V)
b o5 sd STXB (Shss oy (i oiSon
Jl 53 (Yo)uwle, sl & 1) NSP4gy weys


http://dx.doi.org/10.29252/sjimu.26.6.111
https://sjimu.medilam.ac.ir/article-1-4462-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/5imu.26.6.111 ]

ohEss § )i pus—... sla Ex30)y asle y axib 33 (530 (BT YT awylis

b sl 35,86 o lo b plo g b ol
BLF1-STXB j sl i dlols mls 4 4y
A Ol STy 30 lais 4 ()5 O yee 4

ofign o Cwl ol Sl Gios ) 4
g5 g molie (SlublS g o BLF1-STXB
oo 23l (6 legs M 5 Lydlos )y ale ST
DIf1-StXB 55 cwlS &lp (g slodyp)5 i
2 (STB o8,%) GB3 (159 258 (o0 (2 Uiy
(VN> (399000 ol ol (ol sl Jobos
Mot e o Glbyw lo oo 5l an > s
ooy dSkes & g b g dpde oo YL
b ol oo Cusl dox (598 oSl oS BLFL
olazsl yob 4 BLF1-STXB gy o9 Jla!
)3 0dlatul 3)50 (593 Gy 12 Jole S lgis &
DS
S 5l Sl

09,5 9 Sy QUK 5 ohNingh wslal
crl 03 45 (g) g plol gole oSty (olid Cans
R 3505 55k [ b Jlo g (ole LI I Giaggy
Db (g0 Y g
PSR

References

1. Whitmore A, Krishnaswami C. An
account of the discovery of a hitherto
undescribed infective disease occurring
among the population of Rangoon. Indian
Med Gaz  1912;47:262-07. PMID:

29005374

2.Nandi T, Ong C, Singh AP, Boddey J,
Atkins T, Sarkartyson M, et al. A genomic
survey of positive selection in Burkholderia
pseudomallei provides insights into the
evolution of accidental virulence. Plos
Path2010;6:1000845.

3. Limmathurotsakul D, Chantratita N,
Teerawattanasook N, Piriyagitpaiboon K,
Thanwisai A, Wuthiekanun V, et al.
Enzyme linked immunosorbent assay for
the diagnosis of melioidosis better than we

thought. Clin Inf Dis 2011;52:1024-08. doi:
10.1093/cid/cir080

4. Currie BJ, Ward L, Cheng AC. The
epidemiology and clinical spectrum of

b STXB x5k 5 (55 8l eials (25 o plox
&) el Caold (s cpl ol 0080 Ll
STXB x5k 9 35 8! cwols 9 BLFL (59
sl 039y Jlas do loj o yobo &
BLF1- 3 BLFL (595 ook (8l s (o
P Sl 288 plgs 4 )5 g0 4 STXB
Pl (300 donil oS (85 HE (cwyp 3)90 )
o5 u.’:.ﬂ ade (oL u_:ﬂ as ol ol 1Yl pols ond
lsse BLFL L STXB (S5 b 5 o sJgs BLF1
05 &l ade @b (5 4 s ol Sl s
@b 5l 5wl s cl asl ulsél BLFI
& g BLF1-STXB 5 5l aiges aide o 0o
wrl 9 <85 JLE wyp 290 JIIU g ©jge
&S ol 4 i odalie ol
Gy Jib 5555 90 4 1paD-STXB 5 3l
9 &5 L85 wxi oly oo (V)g (el 3 Sos
§ odlizl s 4 STXB 4 Jlal of

59; l,, [V

Cpo—nl dy50 JI5U 920 5o OT Sk Caols
Joe 2 S0 a5 sl g Jlal e
@ Jlasl ) Slyuis opl &S 0] o 3939 4 (o lB Lo

melioidosis: 540 cases from the 20 year
Darwin prospective study. Plos Negl Trop
Dis 2010;4:900. doi:
10.1371/journal.pntd.0000900.

5.Holden MT, Titball RW, Peacock SJ,
Cerdenotarraga AM, Atkins T, Crossman
LC, et al. Genomic plasticity of the
causative agent of melioidosis,
Burkholderia pseudomallei. Proce Acad

Am2004; 101:14240-5. doi:

10.1073/pnas.0403302101

6. Pause A, Methot N, Svitkin Y, Merrick
W, Sonenberg N. Dominant negative
mutants of mammalian translation initiation
factor elF-4A define a critical role for elF-
4F in cap dependent and cap independent
initiation of translation. EMBOQOJ
1994;13:1205.

7.Bouter A, Delord B, Dransart E, Poirier
C, Johannes L, Effenterre D. Intracellular
trafficking of Shiga toxin B subunit


http://dx.doi.org/10.29252/sjimu.26.6.111
https://sjimu.medilam.ac.ir/article-1-4462-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/5imu.26.6.111 ]

QY o) (@b o)lad (il § Cumyy )93

el (Sib)y eole 2GSl (alc alas

functionalized  spherulites.  Biol  Cell
2008;100:717-28 doi: 10.1042/

BC20080009.

8. Clemens J, Kotloff K, Kay BA. Generic
protocol to estimate the burden of Shigella
diarrhoea and dysenteric mortality. Citeseer
1999;2:211-06.

9. Honari H, Amlashi I, Minaei ME.
[Expression of recombinant proteins IpaD-
STxB and immunogenicity STxB in the
Mice]. J Mazandaran Uni Med Sci
2014;23:196-206. (Persian)

10. Pina DG, Johannes L. Cholera and
Shiga toxin B subunits thermodynamic and
structural considerations for function and
biomedical applications. Toxicon
2005;45:389-93. doi:
10.1016/j.toxicon.2004.12.014

11. Bai Y. Improving the oral efficacy of
recombinant granulocyte colony stimulating
factor and transferrin fusion protein by
spacer optimization. Pharm Res 2006; 23:
2116-21. doi: 10.1007/s11095-006-9059-5

12.Chia MY, Hsiao SH, Chan HT, Do
YY,Huang P L,Chang HW,et al. The
immunogenicity of DNA constructs co
expressing GP5 and M proteins of porcine
reproductive and respiratory syndrome
virus conjugated by GPGP linker in pigs.

Vet Microbiol2010; 146: 189-99. doi:

10.1016/j.vetmic.2010.05.007

13. Bagdasariana MB, Nagaia M, Friyb J,
Bagdasariana M Immunogenicity of
Actinobacillus ApxIA toxin epitopes fused
to the E. coli heat labile enterotoxin B

subunit. Vaccine 1999;17: 441-47. doi:

10.1128/ 1A1.00181-12

14. Masoudikerahroudi M, Honari H,
Abdollahi M. [Expression of blf1-stxB gena
cassette in E. coli and investigation
antibody titer in Mice]. J Shahid Sadoughi
Uni Med Sci 2017;24:876-86. (Persian)

15. Sambrook J, Russell D W. Molecular
cloning a laboratory manual. 3" ed.
Coldspring-Harbour Lab UK Publication.
2001;P.132-9.

16.Ahmadi A H, Honari H, Minaei M E.
[Cloning fusion and expression of domain
a-1 protective antigen 20 of Bacillus
anthracis and N-Terminal ipaD gene of
Shigella in E. coli]. Qom Uni Med Sci J
2015; 9:20-29. (Persian)

ARR!

17.Tonello F, Pellizzari R, Pasqualato S,
Grandi G, Peggion E, Montecucco C.
Recombinant and truncated tetanus
neurotoxin light chain: cloning, expression,
purification, and proteolytic activity.

Protein  expression and  purification
1999;15:221-7. doi:
10.1006/prep.1998.1007

18.0loomi M, Bouzari S, Ajdary S.
[Immune responses of Mice immunized
with active recombinant shiga toxin and its
derivatives]. Iran J Allerg Asth Immunol
2008;7:53-60. (Persian)

19.Su G, Li F, Huang P, Rui X, Huang C.
High level expression of Shiga toxin B
subunit of Shigella dysenteriae serotype 1
in Escherichia coli. Chinese J Biotechnol
1992;9:49-55. PMID: 8155839
20.Cruz-Migoni A, et al. A Burkholderia
pseudomallei toxin inhibits helicase activity
of translation factor elF4A. Science 2011;

334(6057): . 821-824.  doi:

10.1126/science.1211915

21.Malina A, R Cencic, Pelletier J,
Targeting translation dependence in cancer.
Oncotarget  2011; 2: 76-88. doi:
10.18632/oncotarget.218

22 Janssen K P, Vignjevic D, Boisgard R,
Falguieres T, Bousquet G, Decaudin D, et
al. In vivo tumor targeting using a novel
intestinal  pathogen  based  delivery
approach. Cancer Res2006;66:7230-06. doi:
10.1158/0008-5472.CAN-06-0631
23.Limmathurotsakul D,
Wongratanacheewin S, Teerawattanasook
N, Wongsuvan G, Chaisuksant S,
Chetchotisakd P, et al. Increasing incidence

of human melioidosis in Northeast
Thailand. Am J Trop Med Hyg
2010;82:1113-07. doi:
10.4269/ajtmh.2010.10-0038

24.1mai Y, Ishikawa T, Tanikawa

T, Nakagami H, Maekawa T, Kurohane K.
Production of IgA monoclonal antibody
against Shiga toxin binding subunits
employing nasal associated lymphoid

tissue. J Immun Meth 2005; 302: 125-05.

doi: 10.1016/j.jim.2005.05.007

25.Choi NW, Estes MK, Langridge WH,
Oral immunization with a shiga toxin B
subunit rotavirus NSP4 90 fusion protein
protects Mice against gastroenteritis.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Hsiao%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=20570063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chan%20HT%5BAuthor%5D&cauthor=true&cauthor_uid=20570063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Do%20YY%5BAuthor%5D&cauthor=true&cauthor_uid=20570063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Do%20YY%5BAuthor%5D&cauthor=true&cauthor_uid=20570063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20PL%5BAuthor%5D&cauthor=true&cauthor_uid=20570063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20HW%5BAuthor%5D&cauthor=true&cauthor_uid=20570063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ishikawa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15992815
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tanikawa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15992815
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tanikawa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15992815
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nakagami%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15992815
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maekawa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15992815
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurohane%20K%5BAuthor%5D&cauthor=true&cauthor_uid=15992815
http://dx.doi.org/10.29252/sjimu.26.6.111
https://sjimu.medilam.ac.ir/article-1-4462-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/5imu.26.6.111 ]

ohEss § )i pus—... sla Ex30)y asle y axib 33 (530 (BT YT awylis

Vaccine 2005;23: 5168-06. doi:

10.1016/j.vaccine.2005.06.015

26.Marcato P, Thomas P, Griener, George
L, Mulvey, Glen D. Armstrong 2.
recombinant Shiga toxin B subunit keyhole
limpet hemocyanin conjugate vaccine
protects mice from Shigatoxemia. Inf

immun 2005; 73:6523-09. doi:
10.1128/1A1.73.10.6523-6529.2005

27.Tsuji T, Shimizu T, Sasaki
K, Tsukamoto K, Arimitsu H, Ochi
S, Shimizu T, et al. A nasal vaccine
comprising B-subunit derivative of Shiga
toxin 2 for cross protection against Shiga
toxin types 1 and 2. Vaccine 2008;26:
2092-09. doi:

10.1016/j.vaccine.2008.02.034


http://iai.asm.org/search?author1=Thomas+P.+Griener&sortspec=date&submit=Submit
http://iai.asm.org/search?author1=George+L.+Mulvey&sortspec=date&submit=Submit
http://iai.asm.org/search?author1=George+L.+Mulvey&sortspec=date&submit=Submit
http://iai.asm.org/search?author1=Glen+D.+Armstrong&sortspec=date&submit=Submit
http://iai.asm.org/content/73/10/6523.full#aff-2
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shimizu%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18387720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sasaki%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18387720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sasaki%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18387720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsukamoto%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18387720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arimitsu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18387720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ochi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18387720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ochi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18387720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shimizu%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18387720
http://dx.doi.org/10.29252/sjimu.26.6.111
https://sjimu.medilam.ac.ir/article-1-4462-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/5imu.26.6.111 ]

QY o) (@b o)lad (il § Cumyy )93

el (Sib)y eole 2GSl (alc alas

Comparison of the Titers of Produced Antibodies against BLF1 and
BLF1-STxB Recombinant Proteins in Laboratory Rats

Masoudikerahroudi M %, Honari H *, Etemadaubi M*, Abdollah M*

(Received: August 19, 2017

Abstract

Introduction: Burkholderia pseudomallei
causing  Melioidosis  and  Shigella
dysenteriae is the most common cause of
diarrhea, and so far no effective vaccine has
been produced against these two bacteria.
The BLF1 protein of Burkholderia
pseudomallei bacteria plays an important
role in pathogenesis and infection. Shigella
dysentery STxB is one of the most
important factors in pathogenesis and also
has an adjuvant role. Binding the BLF1
protein with STxB can be a good candidate
vaccine. In this study, the antibody titers of
BLF1-STxB and BLF1 proteins produced
in rats were compared.

Materials & Methods: In this experimental
study, pET28a (+) - blfl-stxB and pET28a
(+) - bIfl vectors were transformed into E.
coli BL21 (DE3) and confirmed by PCR.
The expression of blf1-stxB and blfl genes
was induced by IPTG and the proteins were
injected into rats four times after
purification of the protein by using an
affinity chromatography column.

Accepted: November 15, 2017)

Polyclonal antibodies produced in the
serum of rats were measured.

Findings: The produced recombinant
proteins were approved by SDS-PAGE and
Western blotting. ELISA results showed
that antibody was produced against the
BLF1 antigen and the antibody titer level
increased by STxB binding to BLFI,
compared with the antibody titer against the
BLF1 antigen.

Discussion & Conclusions: The BLF1-
STxB protein had higher antibody titer than
BLF1. Due to the structural similarity of
STxB subunit with its counterpart in E. coli,
it can be a vaccine candidate against
Burkholderia ~ pseudomallei,  Shigella
dysenteriae, enterohemorrhagic E. coli, and
enterotoxigenic E. coli.

Keywords:  Burkholderia  pseudomallei,
Shigella dysenteriae, Melioidosis, BLF1,
STxB
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