[ Downloaded from ismj.bpums.ac.ir on 2025-12-23 ]

e Th alabys

///v oob c:l> ui..zﬂ—c,...w em‘g}:
A Floss blag Slds 5 (Ko e ke oKl

(\vafg )ﬁ,@ K] A‘.:Ja) YFO — YOF amip Y c)Lq...‘:': ‘M Jle

Iran South Med J 2017;20(3): 245-256

S s bgSula FlaA (5 Gl (w9 9 Swighs
9 )0 93 e O

*

‘oo Vo .
w}: udL.sg . &)L@ c,."r.o
Ol pl 0,8 g oDl o151 ol&Eils (3,5 g dmly (6550 555 g oliiows 55 0

QO /Y s B ds — AOVY tdlae il ,0)

s S

S S5 M Ol ol ale Sigie 4 M Sle sl 5o 1) S il & el (S 0 S pld sk STUsle e
23 SMIS A 45 USR5 S S (5l 31 (K FIAA 05 ol sogr Sl Jolo O V55 5 Oseml 58 55 5 S
5 ool Sl (b adllas ol 51 Bun ASb s ax 5 3,50 5 S el Sl 0l OF Osmal B S 5 5SS~
ol G g sladgh 5o asly SLaLaflAA 05 Ol () 2

iy b flaA 05 5 jadsu g5 DNA libul 4 g sl 3haKde 5 1anl (o0 adllas ol 3 il 5y, 900 4o
4038 08 PTZ sty 53 TIA (5l Slaar S5 51 (50,80 b b S5llibr 5 25 PCR 3y, 4 (oolans|
A5 5 088 Ol PCDNASLC) Gy 55585 55 5 dd g, PTZ deensdy 51 TIAA 05 (ol o5l55le sloml 5 TlAA 05 0Ly it
S5 b flaA 05 Gp,8s Ok s Jime CHO () sbr Jshw & oiuyms 8l (55, 4 PCDNA3L(-)-flaA o)ly5k
A& oy » SDS-PAGE

ol 48l 2S5 TOPLOF & g (S Lty 31 550 53 5 008 PTZ 555 55 flaA 05 PCR Jgmames das 0 0LE ol tlaaiily
AU aSda flaA 85 0l s 5 <alg 55 .ol PCDNABL()-flAA g o )ls5ke JKis 5 Sl JI 5 a5 on 5] (ad pimad
A 592 e 53 FAA 035 gz G350 Ol 4 530 Jool (55 0)l55l 515 0L CHO (g, il g 3 55k
Ld s 53 aly UKL TlaA 05 a5 s gz 3o 4 536 PCDNAL)-FIAA olg o)l 5l 455 4 4 5 b 16 S aous
S5 lssle &5 S BIge Fed & laly el 6L Gl e 03 ST S N S s Mk Goslr
oyl Slidow 3 5 Ml o (osly ShaSls ade 55 sl STy aime) 43 eslizul (gl p b sl lS PcDNA3.L(-)-flaA

2386 ARLLT Sl 53l el oz 2 OF 51 015 e
s AN (30 S FlaA 05 (asly STsSle 5l OS5

Ol pl 3 S s 38 e dly o odhal 23T olKEls (65 555 s Sliios S 50 35 03 *
E-mail: abbasdoosti@yahoo.com


http://ismj.bpums.ac.ir/article-1-876-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-23 ]

\qujﬁ*i}.ﬂ.:f/“ a)l.».i«/r:...-,.; Ju

sk SIS 6 ¢ 5 5 31 36 e, (1)
Pl 52 8 GRS SO S e FlaA ol
A e s flaB 5555 sy, 5 ool easl,y al,
A7) A2l o e S35 53 ol 5 b &ty s
)u@w1wr@¢m\jt§igw@wm
G5 glaes 1S (sl WK S Ol e w0 5 4,
sds (Toll-like receptor 5) TLRS L Jle
Lug TLRS & = (1Y) wli o Jos Ol
sl Sl ol Jlb 4 e il a0 5L
flaA .0F) 555 o oS! el OF JUis &0 5 S
Sas TLRS ltls cdlas sl U syl 5T50ko
polde Osml S 5 Olgen smal ol SIS 4
(10) 45 KaS (¢3S

Cisie Oloys glady 3l K Sogn ol 5l etz
oS a5 b g e sl SLSCLs
S Al sy SLSl Sisie g
2 e pde (S Al Caslie daS g
23 sy SUsSls (VU (gL 5 Sogde  Saly
pde o5 S bt JISH 3 e (Ll Olsn
Aoagse 5 03 gl Lo W 4 sles S
wlo (6,8 b Gloys Kl rs) S plrs
oo SlaSly (VF) Al S50 OsembionSTs
ol e DNA- sty b 55 glagmusSls s
S Sl Gl e GioF @3ly 53 lapSls
30515 Oh slad sl Jotls a0 05 Oy )8
3 slagslon 2ln 3 el Lol Ll e
G Kad ey oSk b e D)5
L5 S L b saglon 5 bses sl
o odalin il gladis s (VW) bl xils 5 i8S
o2l 2bml s DNA s 050slinSTs oS

Lf’J 6&&\}@‘0.«\_& J}j’og}"‘l};)\é.)lﬁ““’dﬁlﬁ

dodle

Silsr oS b 8L S sl SLsSe
Y0 ssde oS ol e o S (Sl 515 Se)
Rl e s Se 05 sk 05 S
A IPLBVEY VL pld e b oSy S
25 6L ES o gl A &S 550 e s (6 S
S5 o3l 350 (oo Blis o) (15 (sl Lams
ol bl Sl sky SLGls (Y 5)) WS
O s codns @55 cp 53553 @555 cJlad (g 30y 28
S ol (7)) ol ol atlld odse wm 5 odas
s el Mae |y Sl mel g & ol (6 8L s Sl
i pioman S o3 1S3 WG s 5 Wl
B S e N N T
3 3 nte oy g Dladllae O ST (O 5 F) dns
e bla )3 (6 sl STSla i i g5l 5 0
gt il S i 2l Sl ol plnil i
03 (7)) sl o3 calises bl s OVl 5 sline
Slsels 51 0 Sisde @l any slayyiS
Slassis o s 8@ Comar ooy Vo= o 50 (65l
sy g Sl VL Cigie ol Ol anw g b= o
V) 2,8 o 2 2 L Bl Comer Ao o A 4

Sosky ASUSls Sissles 5 $odaie sl 5SU
Sloysl (S3E a4 Ol e a3l Ll Sl
M) 38 o)kl et s A 05 L a0 S 5
sy ASLsSls S36 5550 55 (gles 1S Slalllas .(4
53 Salil ) (GUIS 58 Sas LS oS 4 S )y
Blswa 53 055 ol 55k sl 5 O sl 35518 )
s o&iws 5 zis Ol o3 (1) el odas
DS Ol Sl e (gsly SUSCLe 5 S3E
DS s ool 516 Y Blas &S s i

Lieas S0 ady 5 OB il g bl gl l oas

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-876-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-23 ]

vev / flaA 05 0\-:3 w;ﬁ}g}éﬂs

O\en 5 Bslo

Sl osSs lawd SL i YAAR a8yl sl
s3<S dnvitrogen =s & L) pPcDNA3.1(-)
30 32 s 53 055 Ol 5 S 5 Ol e 4 (Sl
omelo g5 s S g 51 S slie LS eslizd
5 oekd e S gl gladhe Sl Gl
bl gy bl 4 S B e slis
s g S 5l edd o il 5 oL SL ladshe
OYVV ¢pCDNA31(—) )):Sj a)\.hl C,.w\ )}:5} U'.’-l

Al g Sl

flaA 05 25 DNA 71 sl
S sy SUsSls 5055 DNA 2l sl sl &,
(Ol 2l 05t o8 2 exle) DNA 2 sl s
Lol b sk o flaA 0F JIg o eslad
NCBI il 05 SSb 5l FMAQWYA <o ojlas
S Gz pl 5 eslitul 3550 Sle ol A aB S
Ltz 552550 FlAA 05 (glular 5 55 Gl 5
slp a1 b Gene runner 5l e 5SS
S5 sl s,

5 ACGGATATCATGGCTTTTCAGGTCAATACAA-3’

5" CTGGGTACCCTAAGTTAAAAGCCTTAAGATA-3

Ol o L LS D s sk 4l
5 01 sdeme (L0 lS 5 LS, Sl flaA o]
IS a0 sl 5s (Ko sline sl 4S5
A sl G Sl el (b e el
sl J s i ol oS gosb 4 s w8 S
45 3 ECORV 51 sl GATATC ol 3,
&l » GGTACC w5l cole w85 il JIg
L 5 Sde sl el A3 sl 13 Kpnl s

LS 5 Ol S,

W0 ol ghls oSty ple bacglie s
é)‘«\.@i:)é)b aﬂ;'-s cdj.,a}w Q)}:J}'uan;- ‘j:D:Lv\J
OA) duilaild

L ol sladless 51 30 oAKEe 4 ar s L
ool Baa oS S8 glaaSTy Gl 4 ax s
Qj QL:: ORI ij a)b)'Lw ol ‘f\fb axJlzs
Ses sladse o sl LSl flaA
AL . CHO

L S, 58

So5r Jobw 5 b, 58y (2l SU sbaa g
(b SU sl o s 4 (oo anlllas sl 3
S ALl 5L 05 5l IS s DNA sl sl
05 ol @l e lbbal & s (5 5ly ST Sl
S 23S 15 ekl 5550 Gl 55 anllles 55
S g Ol sl siied) 55l 5 K oo )
&l 08 5l TOPLOF & 5o (S L L2l (5 8L
E.Coli g ol eslinad oS 5 5 0 55
Ol ST oSl (559 5SS g i S
s 4 G pl 3 pmes A a3 S 0
CHO sk 51 o 8lr b 53 FlAA 05 0Ly w2
Chinese ) o> jcsls Oldess Jsle Olea L
Fe Vsl ol &S ws eslanal (Hamster Ovary
S sl A IS 5 Sk Sl
Y geame (6 5ldilanan jskiie 4 s 3L 55 5 S el
oS eSSl TIA gsluogds s, « PCR
S5l 528 oL.) Thermo Fisher Scientific
S L 4B S o e (CalpTZETRIT sl ool
b el 4 Cslie 05 S ol ol KL
5555 b S s Alis pl 3o

5 25h 0 il g PTZ Chises oy g0 4 PTZSTRIT

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-876-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-23 ]

\qujﬁ*i}.ﬂ.:f/“ a)l.».i«/r:...-,.; Ju

eJW\L))ﬁ)jQ\Ww)juﬁrbu\M)z
sdalie 5 log s p sl dolome b U5 (5500155 )

C,.Bﬁv\.: Q)y UVdOC GL<;-’> L; QT

TIA g5k 04is
ol PTZ ey s flaA 05 g5l 048 (ol
3BT 51 e e o 7208 o os s PCR J yoaoms
e A5 ol 5 s 3 IS 5 L Ol ol en
eS,3) J5 5 DNA alss oS Sl eslisal
sams A3 S (3l alls (s oS Bioneer
ol TIA oS 51 oslizad | e adss PCR
Uy saes wlal oKl ThermoFisher =s 2
Sl skie opl s SPTZ iS5 5,05 oS
5 Ad el PTZ a5 FlaA 03 o Jlas!
s E. coli sl st s el e
LS 5l eslinal b slesd 35, 4 « TOPLOF
A skl 5 s g el datee (Y ge +/)) S
Sk s e el sl S e
0) ke ol Koo 1 s> LB-Agar
NS Bl s TV s Grdhe 2 03 085,50
oo da S etalie 5 ey LLd esls Gld oS
Mk ol pyaeil 5 Slag Sl 250 5 Ld ki
ok s, Tl bl alas &y a4y ST
oSSl o el K50 51 s> LB-Agar
ol Vol 4 ol b WS Sl s 4
ROV R TR - K VL G IO WP PSS o
olal Cse 4 gl il Al Gla S S
b e 0 sl gbadyd s bl
0315 CiS ke saol S5 5w 5T L ol en LB-Broth
ol U calm o ol 3 4l iy slags L 51t

oadss (s oS Bioneer cs,i) sl

Sy @la s Sl aas L flaA O oS
L antle Soa izl IS 2l gl 42 ol (PCR)
Ll LPCR L 51 s S VYO Slids (gl S
Ov chle L MECI2 )5 S 00 ol jan 4 12X
Voochle U ANTP s S Y0 5 Yok
0 Gp ol Al SeeAve by as bsloe N e s
35 PCR sty ey s S Voo o
waS sk a4 Al el 2y S YO Slg e
bl 5l mds S Yo (SRSl s S o sl
Vo Sy sely s S ) (W) sds SB
A0 Vs S ) S8 s el s S
D) 355 Tag w3l s KoV iamen Gl
A OUML )5 oo /70 Jals o 53T a5 /Y0
s Se a0 chle LTaq 5., DNA
5538 G > Glae O s Sea e VO o3 4,
A S ¥ AT s s byl (s e Y
bl 4 (g5l STSLaDNA GG S 5L e e)
o k8 S G 3l 68 sk sl S Lol STy
oS e el e 55 (5 S Y)

A aslsl
I3l al o 13 plnil Al o e 53 PCR les wal
0 Sode 4 35 mlu a3 AF s sl ol > ol
at o Y J'\Jﬁ.:;«p; d o g (a5 o ) ards
) 035 0,505 g ol a3 35 e 4w
Sl s S (aids G e w31 S Sl s
w0l S ole a3 #1) SIDNA @ s el Jlas!
Sl 05 IS0 g ppe Caand 5 (30 S e
Culg 3 g (4ads G e w0l S Bl 4 3 VY)
4ol S Bleam s VY ol s g 2S5 A
o A el A Sl s aids 0 D

V0 55815 sy 2 OF 55585, L PCR J uames

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-876-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-23 ]

YER / FlaA 03 0l ) p 5 K gls

O\en 5 Bslo

bl s o:5] w28 PCR (sla 25, LDcDNA3.1(-)

Al ) S S

QpCDNAgl(—) —ﬂaA &L@J °J‘}J'L‘ JGs!

Soplr sl
Jhe 53 FlAA O3 Oly s oskate @ G )
Sl Olhesss sk Qo | CHO J s Sl s 5
Sy 5 LS eslizad (Chinese Hamster Ovary) .-
s AN s S bdhe b e skl 5
Bio-Rad s s Gene Pulser Xcell Ju &Ko)
b A pledl e s B S o (Sl
= 3 5 Skt CHO sladsbe 51 X0 o8 sl
O33N Gogase T DS 5 s Sen Yoo
BRI psfjsu/\u SIS PRI R
sadsle « PCDNA3LC) flaA s 55 555
5 s Bl Gaa 53) boral Ll o 53 &S 0400
el 5 Sl e 5 o G ARBI0 S iy S
oBaws 3 WDaS s clelps 05
Buls 00 (S Gy A el U3 5 )
5 esls ad gl a4y syl Koo oo 5 2y HLS +/VF
eals Ll 3 & oy e Y e 4 ol bd e
S 53 0l oy s S Glad shor s LS
SFBS 0sy5 )+ ol jen & RPMI Lisms g5l iS
s SIS mlogh 5 ey GUASS 5e E
TV sles b 5Ll s cole P ode 4 5 LS
FER RN R RN N1 010 ZANWSTY IP N IO Wh
A S S Ve i S bl S
Slp G5l S pelet Sisn ST AN
3 A8 LA (S 55 5585 b edd o0l 5 (slad sk
LSS s K cele VY Gl 4 Wdle

L3 S 5

S0 s adsl b 5 8 5 o) s el
et 5 FIAA 05 olazs sla ol 5l eslined L 03
SECORV (slaos 5T b o 5T o2a (imen PCR
ol o3 Jol PTZ-FlaA o550 s ol Kpnl
Generay S & huy (ole b cgr do e

3 S N e e 5558

Sl 0S5 05 il O

L5 e s SPTZAlAA S5y dadhy
Slap s ssbizal b ol ks § b 5 ks
flaA 056 . o Kpnl 5 ECORV V15 is
Sl xS S Gk gl s S s s, )
iy okd S5 slag sl by 5 PCDNAZ.L(-)
Y pame 335 FlaA 05 2 o4 eslel b as el
Aoy VBT U5 6oy oSk Bl s
05Ss s FlaA 05 axdas s 5,4 xS
L oy 5 J5 oy 5 el = pPCDNAS3.1(-)
e R S R IR I
oS sloesliad L J5 5l DNA jalss s
0555 5 05 ¢lp (g o5 Bioneer s 2)
A plil Sl

Job= 5 flAA 05 o Jlal bl s«
ST 5T 5 d5 5l eas el pPcDNA3.L(-)
¥ se 4 Jlail do e gla S STy A eslind
4 (p 556 #+) PCDNABLE) ol 5l 75 S
ALl s S Y e S SO FIRA 05 51 25 S
5> (s V) SEITA st 51 2y S 5 5800 X
A b ate O 035331 L s S Vel o
G AL 52 035 poshadl S ol e S bl
Gils S s S 55l oy g5 1 2SS E. col
—flaA g oilsile s dali A5 plnil |3 o s

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-876-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-23 ]

\‘”\9}}{,@.&}:':}&/“ AJM/M Ju

AL

ol CS edias 0L hoys V5T U5 s,
25 PCR oLl (s, DNA

ot (sls ol : 5l oslizal LPCR 2515 ol
by o 63k i 10F0 Wil 1S53 4 2o flAA 03
J5 655 PCR N pams dil o Jgams 0l
S ol mls S K S 5550 As)s V0
el sael VK s flaA o5 PCR

PCR iy, o flaA o5 o5 (1 S
10FO L0 5 ¥ ¥ e Gl b oS0 el IKD SHb) oz
e J S X g SFIAA 05 S 6 by e 5L i
(DNA 0, PCR 4 405)

K S Slu 5 TIA 55lu0 s
5 0l PTZ 5585 o lwl flaA 035 PCR J s
Ad 048 Ol PCDNASLG) Sl 5585 55 s
TIA S5 3l eslizad LTIAA O 1wl 45 &) 0 op s
S50 ol A el s A DS PTZ dadl o
Al il sdel Cosay PTZ-flAA S 55 555
22 PCR 555 vt S5 eslssle cal K55 2
<9, PCR r\?d\@bj.,\,iw)ﬁd\jbxaj_}w}ﬂ
ol el WS sl OlE el cely sl
LSl e o5k SUS FlaA 0 g5l daiendl,
A 5l glaca S sl s slaaily e

05 3l 0SS fys 35 IS e 5 el e2a

SDS-PAGE ¢lusi

Sl g w33 b Aol STy U5 55585 250
oSy Gilolls &), iS5 (SDS-PAGE)
SN O S Ol - plls el
QL Isse 55 bty ko pmis sk lul
e o s Sheslid b Ry cpl s AL s
Oon b OB e s esd bl Sl fws s
23 e Se iy D w Wil 5 3
il sl 03 28 ok 4 6 5 e Az e
e
5o bl e pl L Laemmli
« Stacking Jj ..t . Stacking s Resolving
J5 5 A o S ekl ) LSy 5,18
Stacking Jj L of 4o ST 4w, 45 Resolving
Ois oololy LSy, Golullr dl o ooslan
Ab G ol 5s sl Jlsedge 5 0L S5
s pbail SDS-PAGE o5y & onfss Ol
osbae slesil 5 s> Sy 4 CHO (el
Ol s 5 LA 25 (freeze and thow)
0 sala e el U sk 5 jlae 5l Jol
B e R S I S PRV RET PRI
A vy e S s S 0 e LSl
BT TV SURVEVIGAP RS S PRV SP TN
Ok jasie slp 5o plasl Gl ey 23 S
b L5 (65l 55 e 5505 S0 slays
b S plst 5k

Laasl

sosby ASUssdaflaA o5 golulas 5 25
L sl SLaCle sS6 5 DNA ol
[ ,..a.;k;u“ = 6DNA ‘)‘)jﬁj;ﬁ\ A rl}u\ &Lﬂjﬁ)ﬁ

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-876-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-23 ]

Yor [ FlaA 03 0l o) p 5 Kisgls

O Ken 5 Sslo

LS5 o e 38T U5 605 38, g 5 KN
w by i 4 b Six 10Y0 5 OFYV L s
(Y U8 w8 flaA 05 5 pcDNAZ.L(-) 555
53 ok 08 flaA 03 Jis s 3l Jool slaesls
52 BLAST e 05 SSL oL s ale olssle
23 GRS S b e €550 o 5 0L

S48 QT J\)}‘ 0> 3 AJ\AL:; S g Qj w‘ Jb}'

FOWRW

PTZ- S 55 5585 15 sPTZ aedly > flaA
el rﬂflaA 05 0l slp Ls S asis | flAA
25 g PTZABA s 55 5585 0555 51 05 nl
S oske pla osd s Fa s Sl 0S5 S
ol PCONAZ.L(-) 55,55 olisd Ol 5555
OLE i sz U5 e 5 el e Sl
ol ch‘;'.; pCDNA31(—)—f|aA LS:L@J a)‘j)'l.w sl

5 ECORV w;b;t{o)bju ol oyl eln

Kpnl,ECORV 51 55 L PCDNAZL)-FlaA g o)lsile o5l 2 (7 JSCa
el KD S5 0¥ 0 2PCONAS.L ) den 0 b s e (630 i OFYY L 5 FlAA 05 55 € by e (a3l cax 100 WL ¥ 5 Y O o2

P s plol 05 PEDNA3L-flaA Ll 0 0o 5 5l b o5 2

LoDy S3Lss Ao oS Lol pslhe S5
Jol= s a5l PCDNA3.L-)-flaA .5 55
o308 I3 oy bdshe b oslas 5,585,501
ls 0L 5h oS L O (551K, s SDS-PAGE
2 flaA 0F Jsams 4 bype S 5dlasls 08 AL

(7 JSE) el el LS5 0l o il 5 slad sl

05 0le o a9 )
L g S | - PUR So- V| S g
5 oiS 3CHO slad s ;3 pcDNA3.1(-)-flaA

&}’3"&] )_,..,a;- L ol (iJ.Lw.v‘JJ CHO le.hd)l.w
DL Lﬁd}.l...u cJ‘) QL;J 6[:4 SN o)‘) C_z.;«s mu):;

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-876-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-23 ]

\Yas Jﬁ,@.&}:‘:f/\' AJLA..:/VJ—-:? Jl

ss KD

v KD

v+« KD

Y+ KD

v¢ KD

Sl S 08 sy WSKas s TlaA o5 ol e (¢ IS
S5l ¥ ojle JPCDNASBL)-FlaA Sl desdly Lol sl 5 b Yol ot p il 5 gl ) ol

3 FIBA) Lol sl Jols sl 5T ol
0 e Ol pw ) p il e (FIAB) o 5
e polantl ool (ST sy sy LSl
Y0) Sl 03405 U FlaB s FlaA glaoy sl
2 &5 ol sl 4l e 5 (Yan) ob
Lsed sy sly LSSl flaB 5 flaA slaos Ll
Mime Sose a1 05 53 ool 3 G pp Olims ()
G s e Siluldr (sly SUsSle by
L osSde SW03 Laew L3 S 048 T/A (giluailann
PET328 oL 4 55285 5 dandly 52 0552 oy g0 @

Al b g e 55 Ol s 4 5 300
OS5 n Ol albge sdims 0L Ll Slides b
25 flaB ;5 flaA 05 55 3l 058 51 Jool> 0558

Sow

2 s Jolse ipbe Sl S sy SLSLs
23 by SN oy e Ak e Sl msl g
U asssie onl 3@ nSKin @l oSy 8L sll,

0 clodis W5 of e (6 350 STy 058
So oSl S i S s OS) s
o sa0s ST e ol O a3 sl
eb s S3E a0l 8T 0l e ssly ST Sls
4 dS s SV B0 ssly STSCls s,
i Ol 2S5 S (St
Gl s S a0 5ol g0 4 0315 0L s s
3ol RS o e 3 S e (5581 slad D

0 S slanms s Wb e S

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-876-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-23 ]

vor / flaA 03 ol e, p 5 K gls

O\en 5 Bslo

, sy flgK , flgG fIgEL FIE fliH flaA
oY emily 31 I3 e 05 oS s sal (5 Semst
Ges Al Sty D s 4 s Gl
S Cwbe 8 5y Cas s ORI e 5 S
o oax flaA of bl S5 STy sl
300 5 Sl Lo b Gl Do

YY) 2505 obisl s oy o
S sea bl s FIAA 05 Oliis 51 25 S
sl OS5 s ses Ol 5 53l OIS 1,
Olse & Ll FIRA oS 550 085 5 45 Lo
Ol b oS o3 eslinal 5y 50 oS 550 (ST S
S35 o 5,5hee 5 lle Slallas gl O S
wh, S wflaA O jo s 3 olei 35050 ol
oLl 30 2 (VF) Gl Golo 5 Lo G 3
flaA 05 Ol sz 5 Golelss YU s ens
L b SL 3l 603 sl b ssly 5L 5SCla
G s a5 L Ll miy Llesls 13 Lo e
s U FIAA 03 45 Wlesls slgiy @i S &)y s0
308 @l oY sl S5 5l 0T 5 Jool oS 5
05 5o Lo Gaoed 5 3505 1) STy Dl ey 5o
e 3 S Ulse sty sTSls flaA
(s 03 3 O3S Lo 5o o6 S 0l (S3U slal
53 6 0518 05 3hye Ol sl 03 Ol S 51,08
O b go by 35 ANV (s 3 55 S 50 J sk
N Cope @ Gaios 5 Goslr Glacil s Ol s
15 eslitad 350 ol Slidis 55 b s e |VIVO
ade 0556 LSty plsl 5l (Solun Lz 3,8
4 5l Olaas Ll Lo Joolesl (o sly 25Tl
ol s oSl plaws Uopiy Sliass

Soske SUSa FlaA o3 Clssl Ll 31 s )
wdly Cald Lo 8L Ol ) 5 3l 058 Gl
OB M5 s S5 Ol Jeld s 55 5l Ll
) Gl s Ol Sose 4 S b G L 0358
oS Lsls QLS Oliies ol il oo sliie (ol 0is S
e 03 S8 Do 4 SO6 el Ol
Go3m Ol 35 e G 3 5 ool al e S 505085 5
52 (0N ey Ul 4 55,85 e o FlAA O
eop 4 Qe Sl a8 B S e G
Sogo 4 sl SUSls flaA 05 0L 5 Sl
ety Eocoli g sUflaC 05 b ol jen K alS
S5 s 3 el iz () Godod 5l Bl
flaC 5,8 5 oy sby 51 5KCha 05 ST 0l e « FlaA
w33 ¢l 5 &) g 4y il sl Ol e 4y S Ly
LS s 95 (Cilgeal 5 05 J“jggﬁbdwl); CS\));
05 L Shmss ool s FlAA Sl eslanad leas Ol -
Contl ki3 L 5 ol aliie Lo 58 55 eslized 5 50
Sladiss gl cmlie LU Olge  flaA 05 (VL
oo 4 (V) Wb e ssly SLSls ads (ST
53 S36 slaees g M8 e, st a0 (S
Sl Coaal 5l Ol sanl @i S5 sl

15,55 5
OIS 5 3lulior i S Oy 50 45 (6 K03 God
St sl Bl K slass 5 flaA 0 sl
S AL cpl sl el ol 5555 S skls (5 SL
e o Slosat Sl Gl 5 skl Bl
b ASb e (sl BT Sls 4 s S 0 5005
PCR el Sl e 1) 52 B 5550 Ga0] Oldios
Sheslaial b s el Dy 50 4 5 03500 (S5l
G Gl Lol i3 s Ol 5 5l 05 S

Jols (S50 saxe 505 Olo 5 5l 0SS S e

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-876-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-23 ]

\qujﬁ*i}.ﬂ.:f/“ GJM/M Ju

s b /Y0¥

o UL Gl s S5y pul il e
S g Ay edhal ST oKl (65 5SS
Lo sdea BT 5 (55lail o 5 QBT o 5oy
6ok G pl e e 3 D LS S
Slogor OlSen I e duled el s el
il IS5 5 sk Sligis 50 0L
ols Olel JLaS 5 S el (S p5le

S Sl 5 ARkl Sl L dlis ol
35 0 okl ST oSl (955 s Dl
wrog b e Jolos 55l g au 38 ol 0l ol
Ll 0lss S el Qs Lo 5 5 el

e’L’.a:LéS
o OBhiw s bug Pl ol IRy s

ol 0 S

References:

& S e
Ol aS SDS-PAGE l eal s EheaesL
Jol S5ls ShS OF (55 sulise A5 s
Sl (a5l sladsle s flaA o5 ol
Llgm Sam sdsho 4 0551 el 3555 b &S 5550
w3l g cpl il aS 03 S S 0 |y el ot
sl s Ole Gl el dhex 31 (6 R Slallas
flaA 03 e 5 adsl OL 1 3ls O el gl
asy > S CHO J5ho) SafSs e 53
—flaA 5,8 lialy 5o pdsy Al Al Gime ol
Slam dde 53 55 Sty Olge 4 pCDNAS.L(-)

.MJ&)‘})}&

188 5 el

ey b e ol O s 5 5 Ol AL e

1.Doosti A, Rahimian GA, Nassiri J, et al.
Prevalence of the cagA-positive Helicobacter
pylori strains isolated from gastric biopsy
specimens in Shahrekord. Armaghane Danesh
2007; 12(1): 29-38. (Persian)

2.Kusters JG, van Vliet AH, Kuipers EJ.
Pathogenesis of Helicobacter pylori infection.
Clin Microbiol Rev 2006; 19(3): 449-90.

3.Souod N, Kargar M, Doosti A, et al. Genetic
Analysis of cagA and vacA Genes in
Helicobacter Pylori Isolates and their
relationship with Gastroduodenal diseases in
the west of Iran.Iran Red Crescent Med J 2013;
15(5): 371-5.

4.Pakbaz Z, Shirazi MH, Pourmand MR, et al.
Evaluation of Rapid Urease Test Compared
with Polymerase Chain Reaction for Diagnosis
of Helicobacter pylori. Iran South Med J 2014;
16(6): 394-400. (Persian).

5.Kargar M, Ghorbani-Dalini S, Doosti A, et al.
Real-Time PCR assay using allele-specific
TagMan probe for detection of clarithromycin
resistance and its point mutations in
Helicobacter pylori. J Isfahan Med Sch 2011;
29(126): 65-73. (Persian)

6.Haggerty TD, Perry S, Sanchez L, et al.
Significance of transiently positive enzyme-
linked immunosorbent assay results in
detection of Helicobacter pylori in stool
samples from children. J Clin Microbiol 2005;
43(5): 2220-3.

7.Kargar M, Baghernejad M, Doosti A. Role of
NADPH-insensitive nitroreductase gene to
metronidazole resistance of Helicobacter pylori
strains.Daru 2010; 18(2): 137-40.

8.Haiko J, Westerlund-Wikstrém B.The role of
the bacterial flagellum in adhesion and
virulence.Biology (Basel) 2013; 2(4): 1242-67.

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-876-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-23 ]

Y00 / FlaA 03 0l o) p 5 K gls

O\en 5 Bslo

9.Kikuchi S, Crabtree JE, Forman D, et al.
Association between infections with CagA-
positive or -negative strains of Helicobacter
pylori and risk for gastric cancer in young
adults. Research Group on Prevention of
Gastric Carcinoma Among Young Adults. Am
J Gastroenterol 1999; 94(12): 3455-9.

10.Kao CY, Sheu BS, Wu JJ. CsrA regulates
Helicobacter pylori J99 motility and adhesion
by controlling flagella formation. Helicobacter
2014; 19(6): 443-54.

11.Tomb JF, White O, Kerlavage AR, et al. The
complete genome sequence of the gastric
pathogen Helicobacter pylori. Nature 1997;
388(6642): 539-47.

12.Chaban B, Ng SY, Kanbe M, et al. Systematic
deletion analyses of the fla genes in the flagella
operon identify several genes essential for
proper assembly and function of flagella in the
archaeon, Methanococcus maripaludis. Mol
Microbiol 2007; 66(3): 596-609.

13.Héase CC. Analysis of the role of flagellar
activity in virulence gene expression in Vibrio
cholerae. Microbiology 2001; 147(Pt 4): 831-7.

14.Mizel SB, Bates JT. Flagellin as an adjuvant:
cellular mechanisms and potential. J Immun
2010; 185(10): 5677-82.

15.Lee SK, Stack A, Katzowitsch E, et al.
Helicobacter pylori flagellins have very low
intrinsic activity to stimulate human gastric
epithelial cells via TLR5. Microbes Infect 2003;
5(15): 1345-56.

16.Wheeldon TU, Hoang TT, Phung DC, et al.
Long-term follow-up of Helicobacter pylori
eradication therapy in Vietnam: reinfection and

clinical outcome. Aliment Pharmacol Ther
2005; 21(8): 1047-53.

17.Doosti A, Ghaasemi-Dehkordi P, Kargar M, et
al. Generation of divalent DNA vaccine based
on p39 and shiga-like toxin 2 (stx2) gene.
Genetika 2015; 47(2): 499-507.

18.Doosti A. Cloning of the gene encoding
neurotoxin  heavy chain of Clostridium
botulinum in E. coli. J Microbial World 2013;
5(3): 77-84. (Persian)

19.Talebi Bezmin Abadi A. Vaccine against
Helicobacter pylori: inevitable approach.
World J Gastroenterol 2016; 22(11): 3150-7.

20.Kabir S. The current status of Helicobacter
pylori vaccines: a review. Helicobacter 2007;
12(2): 89-102.

21.Yan J, Liang SH, Mao YF, et al. Construction
of expression systems for flaA and flaB genes
of Helicobacter pylori and determination of
immunoreactivity —and  antigenicity  of
recombinant proteins. World J Gastroenterol
2003; 9(10): 2240-50.

22.Mori J, Vranac T, Smrekar B, et al. Chimeric
flagellin as the self-adjuvanting antigen for the
activation of immune response against
Helicobacter pylori. Vaccine 2012; 30(40):
5856-63.

23.Yeh HY, Hiett KL, Line JE, et al.
Construction, expression, purification and
antigenicity of recombinant Campylobacter
jejuni flagellar proteins. Microbiol Res 2013;
168(4): 192-8.

24.Yuan 'Y, Wang X, Guo S, etal. Gene cloning and
prokaryotic expression of recombinant flagellin A
from Vibrio parahaemolyticus. Chinese J Oceanol
Limnol 2010; 28(6): 1254-60.

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-876-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-23 ]

Iran South Med J 2017; 20(3): 245-256

OriginalArticle

Cloning and Study of Expression of
Helicobacter Pylori FlaAGene in Eukaryotic System

M. Sadeghi !, A. Doosti 1

! Biotechnology Research Center, Shahrekord Branch, Islamic Azad University, Shahrekord, Iran

(Received 3 Oct 2016 Accepted 9 Jan 2017)

Abstract
Background: Helicobacter pylori is the most common bacterium causing chronic infections worldwide.
Expression of flagella and bacterial motility are essential in colonization and virulence. FlaA gene is one of
the flagellin-encoding genes that play the key role in the colonization and bacterial motility, and it has a
significant impact on immunization. This study aimed to design, construct and evaluate the Helicobacter
pylori flaA gene expression in eukaryotic cells.
Material and Methods: In this experimental study, genomic DNA was purified from the Helicobacter
pylori standard strain, and flaA gene was amplified and isolated by PCR method with using the specific
primers. Then, this gene was cloned into pTZ vector by T/A cloning technique. To express flaA gene and
generate the final construct, the flaA gene was removed from pTZ plasmid and subcloned into the pcDNA3.1
(-) expression vector. The pcDNAS3.1 (-)-flaA construct was transformed into CHO cells by electroporation,
and flaA eukaryotic gene expression was studied using the SDS-PAGE method.
Results: The results showed that flaA gene PCR product was cloned into pTZ vector and amplified in
Escherichia coli TOP10F strain. Also, the enzymatic digestion and sequencing showed that the pcDNA3.1
(-)-flaA was performed. Finally, the evaluation of the Helicobacter pyloriflaA gene expression in CHO cells
showed that the generated gene construct could express the flaA product in a eukaryotic system, successfully.
Conclusion: Given that the pcDNA3.1 (-)-flaA as a final construct can express the flaA protein of the
Helicobacter pylori in animal cells. Flagellin protein is one of the essential antigens of the bacterium So we
can appropriately say that gene pcDNA3.1(-)-flaA construct is a suitable candidate for usage in the field of
gene vaccines against Helicobacter pylori and it can be used to check the immunization in the laboratory
animals in the future research.
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