“g’:’ AR oL [ 7 osled | pas b | Ld (S o sle oSl alos

Obled 9 jdgum alyaa

[ Downloaded from jabs.fums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.22285105.2020.10.3.10.4 ]

il s

05 Ol w3 9 ) BEds (e logy il s lozr 31 565 51kl JI o 35T (aadsd 9 (g 5lwlaz
SDS-PAGE g Real-time b L5l i/ 5 35S 53 o] o0y oyolS

¥ o £ S - Vo -
RUBCHTWILIV WPIVE T AT VWUV RLIJV Y UL SRV JOW LI E

Olpl ol ool s @)Lwl olj Sy pele olBisls «pes slas,glid 5 pole 0uSlisls eor g 09,5 -\
ol 05t «godbasl ol oS5 oglus oy ctsly pole 205 < 555)3m29,Sa0 05,5 ¥
Olrl ol ol s oDl syl (St pole olails (g5 slacs ylid 5 pole 0aSails «Syrudon g (somdiom 09,5 -V

VAR FYY sl il gl

VA YT callie Lo &,

oS

Oy 6,15 & g0t g oudliz b Sl b 5 pul ol 0yl Studligiid o) b loys 13 S50 05 sl kel I sl 1B g ddo
05 Ok iz 9 oo s ennlosts i slaaslaz ) SLushlel Jl T adss 5 silelae Giegh ol 5l Bus sd e adpe Gl a5 (o)l

.l SDS-PAGE 4 Real-time b  5Tei 15/ 6 55U 5o ol o oyl

lojay (RSTy () b (s 9 WD Ca9d sl (lion g Slocend Lag 5 ilulaz (o Baeds 5| e lopy ] i laasloz i) 9 Olgo
Sy al>yo 5508 0 M5 PTGLY (Sl 5555 515 4 Suigls TA (39 bawgs axdly 2S5 ankad y0 8 o oy logy o2/ 0l 515005kl 105 510y
3,5 plonil SsslS wl gl e, Sl eoliial b g ol )il 5 (LTt 13/ (6 2L 4 CACl b Sod (S, b oS S5 )95

Loy mpl ool o coles e il co lusbel Jl mopl adg @ 08 o lizds 5l eadlan la junologt iw/ oS olo lis Gidgh onl mbs gl
g0 3si sl Ul a3 b (gm03l b g 0 9l 5 ATy 13/ (6 7S & Copdyo b 4528y

Lo 351 ol yoe 0 Shos &y yzeie Wlgi oo ()F (st S oolicial 5 L3yl I a3l ouiiS s s (2l Sk sladiges 005 Iy 15 S Az
ablsy (53lwgyle o ) sl Ul g g Gl sas 30 (53 ol (T gy § 05

Setghid (o) bzt ol a5 sl J) 158 lods

Lo 351 aiedan (68 )5 . Wg ) o0 jloits (mloond sla STy
wloedsn 5 plerd Gl iSly e o ablae jslaieay
039 Sy 5 Lo ;0 Azgid g0 Dlegdge Sl (G ojlgen
5 35 40Ty ool Jl aimelod o8 o] J1 e
(B) sl 3 ol aloz 3l wiSls o Sigal § dnsl S5 L]
ol Al b oSyl Gl (5055 lo gousay (y 50

s St oSy daSy) o J 5 o
1 il slagls @i 5l a5 e o] S8 el
LY aYlo soseecsVL! o el saoslatwl ol oyleyo

WS oo 39 S ol S Dlgad oSy 550 Febe
Ol Ol axes oo JSKaS (5095 1, Lo Sl pgags &5

doddo

5 St o5 st lags 2L renlopty il SlaassS

ol iyl 18 lacnegiiST oolgls (o aS aiiwn (g5len
Uls e Sl ol () ool S L SL claaiss oyl
&5l 1) S gu 51 5 ey 31 viile w9l slacglie olgs
gleo ;o Sl sleo )l (0555 slam il gl (T (Y)
o laa Sl b AVl o, bawgte il calise
15 e g Sl ol (F) ol sl Ligl58l ao s FYIY
OAHS('::)M 9 alises ‘_glbp.»)j ..\.«J}.s ‘5‘).' u;‘él..a.d‘ S D

gl wly anly pole oIS ($55lgeg,San 09,5 (ol g i gmn o g
Email:dr_kumarss-amini@yahoo.com Ol cogles e oadlasl of3T oKzl
https://orcid.org/0000-0002-6419-3417

journal.fums.ac.ir



http://journal.fums.ac.ir/
mailto:dr_kumarss-amini@yahoo.com
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.3.10.4
http://jabs.fums.ac.ir/article-1-2192-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.22285105.2020.10.3.10.4 ]

HisIhlawT Ul s 33T ol 9 (s 3bwlan

W4 5oL ¥ ol | b S S ‘i?i’
=k o) ﬁ}Jb‘L&}wﬂf}l&eKﬂh‘bd}u

» halejl gl e b g Jiie olKlal 4 05 o sl
B (5l oL ile a0 B ey

L8 Olallas Lol 5 O (6,5 diges 1o bl g CulS
alold 5l 5 (g il B Gos 5l Cugi aw o AT wl plol
dgad Voo Colpdye b plxl Jole e Yoo B VO
Ol Gladiges 00,5 ilelar cuiS ulul 5 sla xSU
o 9 B3, VoY B, B el Ll 0 eadsglae
AY) o eols canS BT co e e (59, e sbocd,
Be a5 il 4, T8 slos b s 1,0 & oy
S35I58s0 & 5 b S slaiges e, Jisie 3o, ¥
RV RCIRVENT SE I BTSRRI g Ty
Sleogas 5l olySL slale Cuse sl Suz G
lorgn Sows 5 (995wy ,Sue Sleogas (S (5,0l
Cond (8> S ) Jute Sl SSagpty Sl Juld
Cond S 92,50 Y e Sdlew adgs (Joul
5 ST Ced (55 Sy e cialis g (Sl
s osliul VB cous

Sloms STy 31 esliiel b JsSgo Ll
bl p enlosttol Sk 0t Gl ey el
SBCd 5 (g95wg e Sheogas (SIS 5 plb Sliogas
ool by englogy i) iz @l 03U Sz plordion
SSUDNA gl sl jslaiads 0,5 aloxl 16 SIRNA 5 5|
a5 (O] S35 55 0 55 208) DNA gl il 2o )
oS o) Master mix eoS 5l 5lheody (sloyuzsy maSTly sl
5 ooliuls ype 5l gl g3 o ooliul (5, Lasls sSeel
2 935S J5 53y 2 SYpame sloath il izas
STs el gz ol sy ,S SN Jgur 53 by bl
Sladly 5 s Sen YD Gl > 5o Slyecky (Sloyes;
¥ St il See VYD 555 Llie 31 gl
ez 5 510550 yeulyy 51V - pMOl (5 2S5 DNA 5 2dg S
GSTly Uolpe s sslinal il Shaie O 5 lis
4,0 A0 adyl il Sdpuly deld Slheddy lo s
Gl S puly IS YO (6l cad B0 ¥ e 4 o5 le
Lg @b Yo Jlasl sl Ve e a4 o 5 il az 30 20
a0 VY ol davs il FO Cow 4y ol 5 il az 0 VY
sinlesl plosl 5l s 28 )5 O g0 aa B B D 4 0l )5 Sl

journal.fums.ac.ir

) Slozenl 9,0 5 652555 5 <5 o Kowd @Dle Ll (5lon
i Segiln 5 Skl piie Shgiolid cansls
2 5iblel 1 apl V&) ol s lon muls (glaazily
Dl o5y olays S e sl e S
2o b aglio )0 o 51 (pl 09 g0 2Ll (95 Gl o>
b @Vb sl )5k (Sloyo oo )3 oaliiuls 9o slag)ls
G ) GlaEze g cnlil o)l (Sl a5l 5 8L
2l 5 YL Gloys olg b sl w3l 4 liws Gl
AL @bys rewlog ] iz (M) w8l o5 (Sl
J w5l osam Jsho @)l slampl ol polie oy
o235 58 Sl JBla pnrlogits teof sl L a3 L]
@nsA) leg slashlewl JI ol gilashlw! cdls L
515 bl sl il (55 5 e 5 0331 oDl
55 o 5 39 ol s ANSB) 11 g5 45 o
|55 5 1 g5 il J1osls caslond (sl Y
)0 §)3058 Wb Zunold 5 2580 S Sileme Lulpd o
apelagul s QUly 055 oo gladsls (01-9)
L sk Gl egp0nl3l 05 355 @Dl (9959 5 3k
1 055 ki sge shl] Canligo ot 5w oz
e Gl s 5ol ) eolit] anls el p e
B Ll s o ladihe s ead o e
> bog ogdge dByie bl ad) g WS e 18 kel
acde Gloyomy 5o Lsly (e 0 098 oo o] S e 4y i
278 Sloydsand JUS 0 5 Slshlewl (s ol
35 Lasls G e 5 s ol 45l & s b 0Y) 55,5
Sl Seidgiid (oS Gleje s 5 S al> e
I mpl padss 5 gilelas adlas opl 5l Gos el
s 3 obaels penlos ol Glaalar Sl ksl Ll
g Real-time L Ol i/ 6 2SL o ol ool oS o5 ol

.l SDS-PAGE

g,y 9 Slge
Gos 3l Cugh a0 o BelS Sl (5 S iged 16 S Aiged
b olol ol 5l e Yee 510+ alols 5l 5 (6 yie ko O
5 Jal Mgl BB (Sl Byl o yg,0 ladiges
ol il azjpo Ve I F Gl a5 Sis 1 &gl

AEATAR



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.3.10.4
http://jabs.fums.ac.ir/article-1-2192-en.html

l‘%’:’ A4 5l [ ¥ eslad | oo Jlo | Lo (Ko ke oKl el

Obled 9 jdgum alyaa

[ Downloaded from jabs.fums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.22285105.2020.10.3.10.4 ]

(5°103) youlpy Sy

yocks (sloyeosss 25Ty plowl g pailyy g5 ) Jgor

(bp) b o1l

F: AGAGTTTGATCCTGGCTCAG

16 srRNA

R: AAGGAGGTGATCCAGCCGCA i

oA F: TACGGAATTCATACCTTCTCGCAACCCATC "
R: TTACAGGACAACGTCATCAGCTATCGG

_ F: TTACCCAATATCACCATTTTAG cay

R: TTAGTACTGATTGAAGATCTG

‘Real time PCR g9, L ansB g ansA 5 le ¢l
(Qiagen 5 ,.5) RNeasy <oy, 5l RNA Il gl
Reverse AMV ;551 5l solatwl L CDNA jiiw o solaiwl
LSSty .28 )5 o yee (ROche S ,5) 25 lp/unit clale L
3 yde S Ve s el jidg St Vo x> jo Real time PCR
S cogizes 2l 5l s See 5 U@X) )8 el o Soe e
So o9yl 5l e Sae S )lg598 seal i 51 idg S
a5 plowl CDNA I 2J5 S ¥ 5 ROX dye 51 25 oo
il j3S5 e alBe la S slod el (pizeen
JSSS i ) gl ol 3 sl az 0 A0 adgl gl eilis
ol )8 il az 0 0 sl Yo (gl ol 5 il a0 20 Julss
YO 0 adbfe lpol 3 il ax o VY gadl Fr o slp
RS lyedr (81 o (S 5 5l we S it a2
OY) ol solanul e J&ls

SDS- 31 sslisuw! b sus oyelS 3Ly 5kl JI (g 5lwlos
PAGE

Voo o x Qs Semiy il 5l ool b oo sl sla Jsl
5 Goglaez o5 il az )0 F sloo ,0 4iBs Ve Soe 4
) 55 s 5 008 Loglis ) Jslona sl sl ¥ b g
Sae w0 Weee x g 590 50 odwlcawod Y YOW TURPWIR VRS 4
LINENTA (s & J51s s Jslons 5 330k ik aio -
Ok ez gl B L gt D A, (n)) Sl )
J> SDS-PAGE 1X il ,5 oo aiecd sbo s g aiucd
599 50 W Jokw .o ) 4BB8 ¥ S 4 g 0l )0 g 20,5
155 Jslme 5 9508 ok il akds Ve e 4y Fee xg

Yog-

SLTBE [ 78 J5 o 1y ¥ game 5lpenly (slo e L2STs
Slp oS 558 sl A sy e aids P Sae 4
poosl ol OB ,0 aiBe VO o a1y (] (J5 60
Geldocument oliws lawss gl e g osls 1,8 Bleg
0 NYF) ol sumlie

FAe g gy SidglS jsliiedy adlllas ol )0 1 Sadgls
TA-Cloning s, 3l 5l eds slo oy (iiSTy SY gams (sl
G SL 5lad eolanul (5 bows &S i 31 TA-Cloning c..5)
laiass Glesle 5 oniis,ly,> XL1blue _{5Tiy ./
5 &S PTGIO-T ;554 5l g 00,5 eolaul ol pl sxio ole
ol omimmed o ooliiwl 8yls 18 e b T YT slesl
Sobo (lfoie 6 8Lye jshaieay LACZ ()5 lls 49555
saiSogame w3l 5 b Jls 5 PCR sl M3 el
95 Joge bl 4 5l el DNATAQ o031 .l BamH1
oled il S e alol Gusgisl 5L Sy DNA ans,
oolizwl . a35gr oy 59300 5L (sllo 395 v skl 4,0 PCR &ilalad
O 3 gllo 095 v skl 0 aS PTGLO-T s 55, 5l
4 PCR Jyaze glul 5 @ 5 podiins JLail @y oo 2o
L T4 DNA ligase mpl Luww ogd o0 KindslS ;5357
bt 55555 53,50 DNA JLasl (3¥lssS gy iS5
GASL w ans o5 b oead oolS 95y S (ee pSore
Al al pysandly Cacle g, L XLlblue Ol .o/
oSy bl (i 680 Cud lawg Susls
STy Jpame S 5 A8 55 paslys b Slyocly (slo s
(V) 8,5 & 00 (Bioneer oS ,5) 5l euds slo

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.3.10.4
http://jabs.fums.ac.ir/article-1-2192-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.22285105.2020.10.3.10.4 ]

Slis3olawsT J1 ea3T aalss 9 s ibulaa

WAA L [l [ s b | L (Sa5 pole oSl aloes

Sy wlgi (e Jowl S (ke S8, Sl (i
e O fms Cand ((hie DS 52,50 (Y ¢ She ()90
ST S oae (55 gy peiite Atulis g aee
(98 slacd sl oslaiul b dog cude YLK s 5 ate
renlog ] lgicay diges (F21) VY diged Vo ggomne
16 05 slr sleehy Gloyay 25Tl @l ao alulis
Iy s slacad Louds siluloas sladiges solas SIRNA
() USKS) 0505 036
S IS s ANSB 5 ASA (sl (59,5 515 5 o
A0 jslateds ainds (g5lulaz oads (olS (sloay g (Ssd o)
Lisgi 5 oadlpei] SsSie gl S 5 DNA oolS mls
Jyame il Coledy g 3lreny loyezsy (iaSTy (03]
&Sk 3 ansB 5 ansA ()5 9z lresh (sl s 25Ty
b JIsi )l Jol> mbs o asb XL1blue L5y 5/
S b oolyon baTid a5 os (Blast) cewls NCBI eyl

(V¥ S8 008 50 Sy s & (o s

b Sas sleeton obe s Jsbre Glogriisn @lobid sly
(SDS polyacrylamide gel electrophoresis) SDS- ;! oolaz.l

(VA) 33,5 o, PAGE

&bl LT

A5k a8 o 4y bgyye SleMbl doosls (g pslaaz 5l ug
Chi- (,lel 5031 51 ooliiul b 5 o SPSS-22 l5la s sl
oS o, lobae mhans 05,5 5 IUT SleMbl ys salal, square
IRGIPVEI SRR RIS

p S Kislesl a Syl Lo ol Gladiges S,

Scws g (99w S «Sigled e Dlogas el
4 Sefie sl glS 5l wad Cugr e sleesden
Sezg Lldjl g el 05 (5l Ky elosty ]
Gladigel Wad qwyn ol oS laid, slas,SL
Sy e Cend bt SeSgnfs Cand LSl enloply i/

E D% s

ot logy yio] ooz 0aumo \Lis 1\ ¢ uologly yiw] iz (gl 16 SIRNA 5 snimolis =) JSC&
RV VP RCE-X W PR YO JUEL SR S XA RPN O JLEL g R TR

(0 Wy ) b ) Mgy
oo | ) 01 By

AnsA 1182 bp
AnsA 989 bp

journal.fums.ac.ir

ansB g ansA slay; oslS bl - &

YOF)



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.3.10.4
http://jabs.fums.ac.ir/article-1-2192-en.html

m A4 b [ W oslat | eas Jlo [ Ld (S o sle ol K015 alns

UblSed 9 ydgu ady3s

[ Downloaded from jabs.fums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.22285105.2020.10.3.10.4 ]

35 53l 1 eiSs s zmemo ok sazno Lt SDS-PAGE

o5 ol eslwl b g Ans 5 (sl, Real Time PCR STy

(0 JS5) 099 XL1blue L1z, 3/ 625G adgi adl el coledys (F JS) wl pll 16S a2 e
s a5 ub oolatwl SDS-PAGE I Ans 5 lawgs (yusSgyp

TCGCTTACCTTCGCAGGTTTGCAGCCCTTTGTACCATCCATTGTA

munlnmhmmlmﬂmmmh

O il b 55255 MI3 (slo el b jlpady slo oy (ST oy Sidsls” audl —Y Sl

Amplification Plot
7 -
6 4
5 4
g7
<= 3
2 4
1 4
0 1 T
2 4 =] a 10 12 14 16 138 20 2 24 25 23 20 32 34 3 33 £0
Cycle
Legend
16s-Ecolinorcloned [ 165-Ecoli cloned [ E.colians E.coli ot cloned ANS | 7

Real Time PCR ,.555 loges —F S

YOrY

st Ul oyl Sedlsshs TYNYY (g adss SDS-PAGE ;l oaslcamsa muls —0 JSi

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.3.10.4
http://jabs.fums.ac.ir/article-1-2192-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.22285105.2020.10.3.10.4 ]

HisIhlawT Ul s 33T ol 9 (s 3bwlan

W4 5oL ¥ ol | b S S ‘i?i’
=k o) ﬁ}Jb‘L&}wﬂf}l&eKﬂh‘bd}u

i b sstadys ok 5 sl ) sl
Siglg e Sleogas ol oo 0gill jyboar 45 09) (gl
&l b eyl 4 s 505 (Sl Bl 5 Soslhae
oobl o Glass yae v 3l (goaiSader sla IS Lasl ails
0oyl Pl e D38 plate e S5, s
W8S B gy py5e ol Cllad e g aiS (g5le Al
Sl upbels 0s g pSoill w3l J5Sse (35 eizen
3,50 Js¥ge b9y b eoslas Collad (il w3l oaniSadss
0SS adg wsbeol Wz slaayge a8 S 13 ool
S Clogas 5 wish Glld Slsllabdl sl
sl -1 aSboTjl 00,8 aalllas o5l (gl ;]
Sslize Sl a5 Sl gl calizee (glacg S jl sl
INVTCAVC I FOUNICT SN SURIT RO RV SR BOS
b sosl @ ghicwss caz ol slael, 5l (S mpl ol
ailes Sliass mls (1) el Jlowsl Sloyo Slogas
45 Swd 9050 Ol ko pol> addllae 5l sasliasds mls
il Wy Car el Glapedlls S Lo ST
idlee skl

CE5 S g o Sad 5 oliopl bwss 45 S0 (glalllas o
sl Sz sl oz Glaaige JLis 4 iz 0
S seaz dyge (uhiome (ol sy il U w3l 252
U1 0257 Y Clsne sy PGO2 (sl ol 2 sl
S 5leg,S 5l oolil b (raizeen dioged 8 yme sl Lns]
39 6o sl Ll 1 ol a5 wisls olas SDS-PAGE 4
oo g PH= 0-V+ o la 31 opl 5 wiog YA kD2 JsSdge
s ailen Baazd ol mlis . aiog Jlad ol 5 sl ax 0 Fe
ooslewl Saaigs aS ols lis addllae ol 5l saeleassa
gz vyl ombe puelost i/ sbadisS wiles
(Y)Y anib oo loshlaw] Jlasas slags 3l glulos

J sl ol s Sl olen 5 amme eizen
ol sls LB pwy e (Ll 3l o ) sl k]
stz KL BTy 53/ 51, 5Lkl 1 05 w351 (owiions
oolaiwl b 9559 (ol G 1000505 0,19 PET32 [455g 4y Kiges
Sl 3 (Bl (Ll 3§ 2SL 4 Syl Seb b,
ol Ol o) oy 5 il 5l g ooliitul b azeiiys ol
R RSV TR N VPSR VE S ORI JU S PR Bt

u...o.vu U"‘ bl u.ob’/)j/glf[‘wﬂ/)o ‘_,;»Yb UL"’ p;).s—|

journal.fums.ac.ir

S S A g Cxy
oleys Cuz Fhe o)l Olyear (S 0 jluilleo] w3
Slashlen! lam 5l 29 oo ailed sl eadlsid) (comy)
Ls‘)“) w‘ om—lwom u.l..m L_SLQWlf)‘j)i'-“ )l 45

90l s Jolite (Sl )l g Gloys Dluogas
S9st oo e Foslhs glag il 4 oliws cuz Gl
4 ean i O3zt (2laGts; b sz s eyl
ol o0 adss Cilizes (claeanil g Se 38l (gl g
eyl s W e ol 0 g Aoy 3 el
S3lolaz o el 5l unlogly il (6 551 Aoy cnl 5o
=l 05 PCR (g b g 5 00 Zugp (el w35
elolis s iSL ol ,o @nsA, ansB) 11 g 1 5Lssl,Lw]
s 4 Saols TA ) Lawgs aidly 125 axlad o8
D9y b SS9 455y dm al>pe ;0 a0l PTGLY 925
& 5Sb Al pysaudl 3 XL1blue 5T 5/ g =SL 4y CaCly
ool Sl g 0503 ol |y Sleshleed meil o (LTs 3
oy Dare)s ilise Sliies wules ades 1) sl L]
33 0L g Ll addllas ,o aS eaiploul Lol law] o sl
OBsS » Peee 590 bslagylenl syl SINYAA Lo
Ol 5o 0l 13 sy 3590 Sl Sidligiid (oS 4 e
P05 il sl g ST pelaieds (cegi; DNA (o)
wolas] ool b PCR 2iSTy 5 zl sl ol bl
I m POR g o5 ol sl o5 iS5 g
S Jate BL21 Ol il 655L 4 659 4 Jlail
Sl s s | o o5l (sl ok Sl
05 Sk 3 39z ge slaJlgi boad (sl ()5 JIg5 amglie
calids iy it g ls a5 sls Lis BLAST l38le 5 S
‘_Q‘LQM.:?.....' L_?).t )‘ o..\.wu.u ‘_gl.ék;‘}w L' ﬂq/ )‘ w.u S¢>g0
o gl (sl sl oy BL2L 5Tyl 555,
Sl Gl g WS wdg | S8 (e
Sogwslanl Js9e olulid 5 gilulaz (ow) 4 VTAT
asl,y Sl Jele st bl I M}J‘T ouS g
s 0Ly 50 (ot G Ll ol a8 sl (s

YOrY



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.3.10.4
http://jabs.fums.ac.ir/article-1-2192-en.html

‘!9,’:’ WA oL [ ¥ ol | ns Jle | L (S pole olRKls alrs

Ol 9 ydgm adada

[ Downloaded from jabs.fums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.22285105.2020.10.3.10.4 ]

dged olS BL2L LTy il (s 2S5 9 3305 (s5lalax
Oy 5l esliiel b waz jushlewl Jl T ol adgs ot
355 Gl 3T ol 4 sl HLis 4F ws aloxil SDS-PAGE
Ol s cax Jley PH Grizres ol YO KD J5SUse
adlas ol 5l easlccnsds 7l (YY) Woges oMl VIO 1) o035
JPadss 5l gaied))l gis Lol )l Se 45 3905 (ateins
Soaslowsd s wiles 5 il oo wox slajlosl L]
Gk o ol 5wyl gl Gileber ol asllas
D byl ogsil ades 4y jomie Wilgi oo (Ll 23/

Sl g e S b sz sl Jl sl sl wdg
5P ol Wl )l Sypear S (S
Sashlewl melopsl aay S5 (MBI GssS Siadlisad
oS sl 003355 1o WaguailS oo alom | cilieo aslio 5|
by orlply wtibioe (5908 oo culld shls @3l ol
St Jl w5l eaisSad s waz oL 3SL sladygu (53,5
S 3 Sbee & e Wl e () (pdie ST ol
5 Ol e 50 (Sy5 o ()T abiasgas 5 05 Lo 5T
Lllo y (g3lg,lo Lo o 5Ll bl Jl e cges

@‘Q)JS 9 s o e
S Lzyb nl 5l coles (gl oglas axly oDl ol5T oKl
ooy a8 5 S5 yles YYOY - OYARYY +# aulioll

&lw o)l

References

1. Khattab Al, Babiker EH, Saeed HA.
Streptomyces: isolation, optimization of culture
conditions and extraction of secondary metabolites.
International Current Pharmaceutical Journal.
2016;5(3):27-32.

2. Errakhi R, Bouteau F, Barakate M, Lebrihi A,
Compant S, Mathieu F. Isolation and
characterization of antibiotics produced by
Streptomyces J-2 and their role in biocontrol of plant
diseases, especially grey mould. Biocontrol of Major
Grapevine Diseases. 2016; 11(4):76-83.

Yory

ATt il g Slashlewl Jl 3l YL olo @ 4z b
oyl Agi ez camlio 43S o 1) o] S g (ol
@B (V) Woged (Brae Cato yo Sluihlewl I w3yl
aslas cpl 5l oaslowwsd mli b aslllas o) 5l odelcawsay
Bl il aS sadosls Hlid g 0g calhs gl

sl L3l Sl 2 31 05 gz gl S )lg S
@ o) Ken g Amena ol plosl aie jo a5 Koo glaslllas o
Lo sl J) Sliogas 5 (slupalls g s
) w5l Gehiome (b G210 etz Lp T e logy 2
Sl gedigid gews) W Jele Sy plsrear 1) Lol L]
ologs il aS ols lis gl dasllas (pl jo 0300 (3 ,xe
5 ool Ul 1y 330l U1 5T s U155 iz (5
tAebio s MO Ll 3T ol st gz PH &85 e
A By oS ile az 0 e sles 3l ol adgs sl Lo
A atuive o1 3] 0yl ades SDS-PAGE I eolawl b 8,b 5
@l wb GlS AL kDA w3l cnl JsSUse 039
adlas 5l oanlowsd mls ailes asllas ol 5l sdelcawsa
@lize glaaiss a5 cwl gaoge ol cansolil Lol>
s 1y Sbasblml 1 w3l sds bl e logty o2/
s 4 ol Ken o Kebeish Y-V # Jlo o (YY) ail o
2o Lot 5 lendan Shogad (JiSlse SeidslS
o 4 il 855y 55wz il J1 s 5905
o ol g s ol 518 s 555
sl Jlmpl adgs (pUles pi5lailbw 438 cnl a5 wia
ASlgilew 51 53l Sl 5T 05 s sl Ll

3.Ye X, Anjum K, Song T, Wang W, Liang Y, Chen
M, et al. Antiproliferative cyclodepsipeptides from
the marine actinomycete Streptomyces sp. P11-23B
downregulating the tumor metabolic enzymes of
glycolysis, glutaminolysis, and lipogenesis.
Phytochemistry. 2017;135:151-9.

4. Singh R, Kumar M, Mittal A, Mehta PK.
Microbial enzymes: industrial progress in 21st
century. 3 Biotech. 2016;6(2):174.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.3.10.4
http://jabs.fums.ac.ir/article-1-2192-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.22285105.2020.10.3.10.4 ]

SUsShlT Ul @a3sT gaukss 9 silwlaa

Y44 L Y ol | Ju| s Kas Ll ‘i?i’
=k o) VA; ‘Lﬁﬂénﬂﬂr}i.oﬁwlﬁw ,_}_,

5. Asthana N, Azmi W. Microbial L-asparaginase: A
potent antitumour enzyme. Indian Journal of
Biotechnology. 2003; 2(2): 184-194.

6.Pui C-H. Acute lymphoblastic leukemia: Springer.
New Directions in Cancer Treatment. 2011; 4(3):
546-551.

7. Terwilliger T, Abdul-Hay M. Acute
lymphoblastic leukemia: a comprehensive review
and 2017 update. Blood cancer journal.
2017;7(6):e577.

8.Pieters R, Hunger SP, Boos J, Rizzari C, Silverman
L, Baruchel A, et al. L-asparaginase treatment in
acute lymphoblastic leukemia: a focus on Erwinia
asparaginase. Cancer. 2011;117(2):238-49.

9. Sivasankar P, Sugesh S, Vijayan P, Sivakumar K,
Vijayalakshmi S, Balasubramanian T, et al. Efficient
production of L-asparaginase by marine
Streptomyces sp. isolated from Bay of Bengal, India.
African Journal of Microbiology Research.
2013;7(31):4015-21.

10.Ghoshoon MB, Raee MJ. An optimized medium
for screening of L-asparaginase production by
Escherichia coli. Am J Biochem Biotechnol.
2008;4(4):422-4.

11. Meena B, Anburajan L, Sathish T, Raghavan
RV, Dharani G, Vinithkumar NV, et al. L-
Asparaginase from Streptomyces griseus NIOT-
VKMAZ29: optimization of process variables using
factorial designs and molecular characterization of
L-asparaginase gene. Scientific reports.
2015;5:12404.

12. Métayer LE, Brown RD, Carlebur S, Burke GA,
Brown GC. Mechanisms of cell death induced by
arginase and asparaginase in precursor B-cell
lymphoblasts. Apoptosis. 2019;24(1-2):145-56.

13. Alijani H. Diversity and antimicrobial activities
of streptomyces isolated from intertidal sediments of
Deylam, Iran. Razi Journal of Medical Sciences.
2017;24(9):22-31. [In persian]

14. Moradi M, Norouzi A, Taatimoghadam M.
Prevalence of bla-CTX-M, bla-SHV, and bla-TEM
Genes and Comparison of Antibiotic Resistance
Pattern in  Extended-spectrum  [-lactamase
producing and non-producing groups of Klebsiella
pneumoniae Isolated from Clinical Samples in
Kerman Hospitals. Journal of Fasa University of
Medical Sciences. 2016;6(1):120-8. [In persian]

journal.fums.ac.ir

15. Hadizadeh M, Norouzi A, Taghadosi R, Mohebi
S, Mohammadi M, Hasanzade A, et al. Prevalence
of gnr, intl, and intll genes in extendedspectrum
beta-lactamase (ESBL)-producing Escherichia coli
isolated from clinical samples in Iran. Tropical
Journal of Pharmaceutical Research.
2017;16(1):141-7.

16. Motohashi K. A novel series of high-efficiency
vectors for TA cloning and blunt-end cloning of
PCR products. Scientific reports. 2019;9(1):6417.
17. Shariati A, Asadian E, Fallah F, Azimi T,
Hashemi A, Sharahi JY, et al. Evaluation of Nano-
curcumin effects on expression levels of virulence
genes and biofilm production of multidrug-resistant
Pseudomonas aeruginosa isolated from burn wound
infection in Tehran, Iran. Infection and drug
resistance. 2019;12:2223.

18. Meena B, Anburajan L, Vinithkumar NV,
Shridhar D, Raghavan RV, Dharani G, et al.
Molecular expression of l-asparaginase gene from
Nocardiopsis alba NIOT-VKMAOQ8 in Escherichia
coli: A prospective recombinant enzyme for
leukaemia chemotherapy. Gene. 2016;590(2):220-6.
19. Nazemi A, Miri Nargesi M. Isolation and
molecular identification of Bacillus species that
produce extracellular L asparaginase, an anti-cancer
enzyme, from soils. New Cellular and Molecular
Biotechnology Journal. 2013;3(11):9-13.

20. Izadpanah Qeshmi F, Rahimzadeh M, Javadpour
S, Poodat M. Intracellular L-Asparaginase from
Bacillus sp. PGO02: Purification, Biochemical
Characterization and Evaluation of Optimum pH and
Temperature. American Journal of Biochemistry and
Biotechnology. 2015; 2(6):155-160.

21. Mahboudi H, Abachi M, Araghi S, Hamedifar H,
Vaziri B, Mahboudi F. Cloning and Cytoplasmic
Expression of L-Asparaginase Il in E. coli. journal
of microbial world summer. 2010;2 (7):87-93.

22. Amena S, Vishalakshi N, Prabhakar M,
Dayanand A, Lingappa K. Production, purification
and characterization of L-asparaginase from
Streptomyces gulbargensis. Brazilian journal of
Microbiology. 2010;41(1):173-8.

23. Kebeish R, El-Sayed A, Fahmy H, Abdel-Ghany
A. Molecular cloning, biochemical characterization,
and antitumor properties of a novel L-asparaginase
from  Synechococcus  elongatus  PCC6803.
Biochemistry (Moscow). 2016;81(10):1173-81.

AN AN



http://journal.fums.ac.ir/
http://nopr.niscair.res.in/handle/123456789/38
http://nopr.niscair.res.in/handle/123456789/38
https://www.sid.ir/en/Journal/JournalList.aspx?ID=13782
https://www.sid.ir/en/Journal/JournalList.aspx?ID=13782
https://www.sid.ir/en/Journal/JournalListPaper.aspx?ID=133858
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.3.10.4
http://jabs.fums.ac.ir/article-1-2192-en.html

W Journal of Fasa University of Medical Sciences | Autumn 2020 | Vol. 10 | No. 3 Soofer H, et al

[ Downloaded from jabs.fums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.22285105.2020.10.3.10.4 ]

.Original Avrticle ]

Isolation and Purification of L-Asparaginase from Persian Gulf Streptomyces
Isolates and Evaluation of It’s Cloned Gene Expression in Escherichia Coli by
Real-Time and SDS-PAGE

Soofer H!, Amini K?*, Shushtarian SMM3

1. Department of Biochemistry, Faculty of Advanced Science and Technology, Tehran Medical Branch, Islamic Azad University,
Tehran, Iran

2. Department of Microbiology, Faculty of Basic Sciences, Saveh Branch, Islamic azad university, Saveh, Iran

3. Department of Biophysics & Biochemistry, Faculty of Advanced Science and Technology, Tehran Medical Branch, Islamic
Azad University, Tehran, Iran

Received: 02 May 2020 Accepted: 21 Jul 2020

Abstract

Background & Obijective: Asparaginase enzymes are effective in treating lymphoblastic leukemia
cancer. This enzyme is isolated from bacterial sources and commercially available as an anticancer
drug. The aim of this study was to isolate and purifiy L-asparaginase from persian gulf Streptomyces
isolates and evaluate its cloned gene expression in E. coli by Real-Time and SDS-PAGE.

Materials & methods: Streptomyces isolates were isolated from the Persian Gulf and identified by
biochemical tests, then, L-asparaginase genes were isolated from streptomyces by PCR method. The
amplified fragment was entered into vector pTG19 by the TA cloning technique. In the next step,
the recombinant vector was transformed into E. coli using CaCl2 method and cloning confirmation
using conventional methods.

Result: The results of this study showed that Streptomyces isolates from the Persian Gulf were
capable of producing L-asparaginase. Eventually, the gene of this enzyme was successfully
transformed to E. coli by vector and produced high efficiency L-asparaginase.

Conclusion: Finding new bacterial strains producing L-asparaginase and using gene engineering
techniques can lead to better performance of these enzymes, thereby taking a big step in the direction
of increasing and facilitating the production of L-asparaginase in the pharmaceutical industry.
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