(sl 9 5 Wlo)
AT i (Sl i 33 Sl SYDIT (g 98 sl o3 Ol g S oIS

cf‘&'ﬁ‘ B CEVE T ‘r@lfo)i bl v TP S > ‘\Gigwjﬂwﬁ g

\gs‘%'“'ﬁ' R3]

S
@S Lea bpsny ade 0l by Ay baos bl 1B 5w
NS oS M e SUBE Gladshe edd A5 0y 5o e
S LS e IS Jeke WSy el Al Lol L e
Wlem 5 0l 5 SLslYb W 055 z0l oasls Cuenl € a5 LS
S5 s Ll GO ploadise Go b 51 5 5508 S35 ksl A8
s el oS Sl o lad e o g 2 Gl WS b e
Yb W 055 ml 05 ol 5 (Cloning) (gleailoas (i opl 5l Sda
Solds Ol g il Gl e G 3 ISLE 31 (8L 53 L
Sl oDy 53 Ol el (8L oDl L2 4 s dd A5 5
O N N e TP CHU K LR P JO
3 A5 5 Sl e st 31 eSSl 3 LS b 5 s
Bl e BB a8 2 53 LSy 425
35 eolantl gl SHLT L a5 51 e YOWT 055 2ol 05 tmup Soa
oy ol Ay s TT 55505, J 28 cos pET-26b(+) L 3L
& 5 x5S 0 Xhol 5 Neol iy slaw sl 5l eslizal L 5 pelB
35 Golwtluer s S Jaze BL21(DE3) « 5 SLa i g st
Colony PCR ;I estizal L pET-26b(+) sl 1L s WT 055
Sheslial b W 05,3 20l 05 Ol s A A2l (15 e 5 5T
SOl 53 JS i n spen 5 el sl s slabd O T
23S 3 sy 3550 IPTG Lol 51 ey Cikisin
S S8 S S s Al laks o LT 1 eslinad L oclaasl
oS sl 20y 5 Wy Sl Sl e 53 YOWIT 08z
el 0 (6,8
YOUT 053 e s A5 OGl Ll5 e Gaiod ol 15 S dome
POt S Glaaus Goo byt s [ L S S8 S
--’)JT V.A‘Jﬁ
IPTG ( Jslz sl pET-26b(+) YbWT 05 5 ol 108315 AdS

WY 2 J s el WA/AN/YO toddrShol Blas 3l 5

GIP PSS g owlige Lol s )8 )
RESPTIY

CJUL:J Cw' 9 C,&b)' U_)f )LlJL“wJ -y
el 00,8 e

(SIS S5 H 5 s 05,5 Slolel

el o8l (53,5LES p ke aSasls )
«QUL@ C‘JL«:I 9 C,J«\JJ a); =Y
Ol e dugd oK1 (g3, 5LES Saisls
Ol Gl gal

c(}i& SISl qu;mﬂ) ujjf -y
Ol Glaal Ol e dgd ol K251

ol (g3oaLES (S5 5ST s 05 S-F

Ol O 5l

*

(g e Sk 58
] LTy 5},5 (Solons ooy Ao
Oler dgd oKl ke SaCsls
Ol lsal
VATV VY ;s

Email: memari@scu.ac.ir

VA /FA ] e SSL s



e YOWIT 09 3zl 05 0l 5 Kisgls

YYs

52 535 b (Hairy cell leukemia) i 5
SASL Sl e 53 S S S 0 ) e
AL s n ol OgShee (A) apd e 5 JSLS A
e 1 S35 B Glassls Sler G as o5
(Erythropoietin) -,z 55 %5 5 (nsulin) -J sl
QA 3,05

Sl Slaptm (S S5 et A5 ke
ol by 5 aslind Oty by ik
o3liiul (gl (ol lacyze (V) Lledd (5515 e 54
S 01 5 sy S JSLS 51 Sy pre
S Sp s M5 sl el eSSl S
5 S5 b Shs ol 03,08 SL WL gl
Olas 55 5SS (8L ol et lis SLlS S5 ) 5 50
sl s Ol Gooses O3 Olel wbS
Saotisn meo sl W oo b Tlg 5 0 pulsle 3
(s IS fon Glymee SUAY 51 i) S 58
A5 g WOl 50l 3 S L Sk
ks OYI el wstle oS58 S
o e oS s cdld S5 st
» ool s S B SIS S
e eea s Mg Adlg e Sl
Oy Rl (oD 2 Ol (Jls Dlsieay o oy
S L B M e SO 4 5
Sl b A0S | e (A s sla il
KOAAAD)

05 bodsl e (08 LK 5 LS
Ol 5 ilwalan JSLz 2l 55 1y W 040
Ao Sl Aoy Ve Bl Sl 5l oled s s S
5 J38.00) del s 4 Jshu 5 8 53 s
dooed 53 L WE 055 x0l 5 ((09A) Ol Kes
LS ol JSLs sl s Lol 5 s S 008 PNCV
sl 4 et pBR322 sl 51 Liie pNCV

4adde
s L 5 oA S A 5 Gla 5 a0 B
(s ny S s A sl )3 aS L DU
Sl slad b L5 Lo sl iy slad sl
el 5o 1) g S5 (V) Wisd o a5 L
sl Obe 3 (V) S o Wl b s 5 ade O o
SYh-LAT Ya-Lall : ala) YWIT 055 ol das b !
SSs Sip Slaal gl o e S s ba (Ye-WI
(Gloss o Lol pon) Gloys 058 2l (1) L)
(0 25 sSan Lol s Sl (gl Ol 6l
s Ll os sl ey el 55 CB st
(0) g o Oloys s s lagls s bS5
Sl 2l s o3 a0 8l 5l il g ki
L baos bzl oasls Jewsly . leds eslal Olslaw Ole s
hIFNo2a) s 55 sl Ya-Wl o5zl b
S e V447 Jle s (Roferon-A)A 055, ele
O3l i oS 55 Yo-Ldll 05 8zl ab o
Oleys 43 ssls Olpse 4 5w axbs (Intron-A)A
LX) S,y LS s s e Sleobes
Sl s Ll 0,8l oo S 55 loag)ls
() Ly e alss 5 A (Escherichia coli)
L S g slals bl sl sl 51 YDl 0 5 2
S5 I 5 A e e S SMa0s 5
d=else Ol ol am il D3 oS el b 5
de s sbes Shes Sl (ol 5 355 0 Ol Ssae
i 3l S s s s soledilen Sl (g8 Sl
s o pll 1) (555 5as! slas She s 5 0l u
Sl oslaal 3550 e lagyls 1SS a5
(Sl e gladsle SeS e plassles Ol
<—sla 5 (Chronic hepatitis B) ;0 B L,
(V) 1L .~ (Chronic hepatitis C) a5 C
Sl s e Sl olbe AP e
IFN-02b (Foodand Drug Administration)

057 Ol ladshe Olos ¢l LSS

N“TV‘I’A‘J[«J ;’rigjj.")}gu‘;&ﬂkﬂﬁa@



Yyv

O Rep 5 (g s oags

A5 S gy Oy Olgea DHSOU @ s
BL21 & 5l 5 ws S eslizal ol 4y slaosla
A eslinal 0555 xl 05 ol g (DE3)

S5 (gl sl ) 5e sla ST i S
5 A Al Sl S5 b s ~10 DNA
Sl ds s ok

(Forward primer); &, S5kl

5'- CAT GCC ATG
GCATGTGATCTGCCTCAAACC-3'
5'- Anchor seqNcolAdditonal seqIFN
alpha-3'

(Backward primer) .Sz S5kl

5'- TGCAACCGCTC
GAGTTGTTGTTCCTTACTTCTTAAAC
-3

5'-Additional seq Anchor
seqXhol2(Glu)IFN alpha-3'

Neol w3l sl (50 ool lols 5t ST

Xhol o 57 sl o ol Ll s S5 5
3 sty sl G DB SR cer sy
ST Gk 4 T o8 S Ol 4 Sl s
DB n eSS 53 gl Sl e i3 S 0345
Lol 53 Jold 188 5081 51 (s i Jol e o
s S L 3 Bl S el SebHlS sl
oslizal w28, S5kl s Histag JIg5 5l e ool

ol Sl BU Sl sl dalle s il 3L
A eslizal (1 |2) pET-26b(+)

(SSL 35 aasbblS & e slie 05 slols BBU oyl
2ot Xhol s Neol sl 5T sl o sla Jes

Al e ol

TFN-PET26b(+) JSLt 51 by J56 5,055k )

Loaaly ity Oy 1 WH 053 0 05 coman (V4AS)
00) 35 0l 048 pBR322 sl s

Wl b b 5l e aols SN pame s
I dops G Loy Sl Ol 4 U
WT 058 2l aols Comal & a5 3,8 0 s
J=ls 3 sl ol g Ol 5 0Ll s Sl Yb
Jie Sl Ll 30l olasdise b 5l 5 o548
o slbadsle bug Gl ol AS s A s
o ds Gl Bl o b b plnil oS Sl
23 el K85 pwkige sla gy Sl eslatal G -l
W5 sly oS sborasy o gledl
Sl aeedlB 15 Ko b 5l S 55 slagls
Jp g sy ol O 5 OlalS (355
Silwdlawa  (Gaiss ol 3l Oua ol as S
5> Sl Y WI 055 =l 03 ol s (Cloning)
Bl a5 TT Jsnsn J 58 cod JSka il s 8L
(Periplasmic signal sequence) pelB .., .
e lad @ eld S B s Colde S
S M OSGl Wig e Gl Ll oS
e SIS 53 ) oS s L YD 0 38 2l g
PN P oo P W P e e

Bold S s slge el 5 plasd Sl
New ) & 5 Xhol , Neol i, lansl
sl (O3kew) $lmck sl (England Biolabs
sl Sl 8T J5 el 5 s lr oY
3B s slse osl) b ST (O3kew) JsSUse
$SL ciS Lo (Roche) labs o sl
« xib e (Duchefa) b 0 51 5 (Himedia)
LLd 4 wld S5 glaes s

(HSLaal 8L Sl Gl pl s ilag SL
§l 45 eslissl BL2I(DE3) , DHS0L slaws s

i
L ety
Jsa

"““’J‘ijlo.&‘dl’a‘jj.: ‘J_,;Lé“;uue- r(d:e ,e.lﬁadau‘ >



e YOWIT 09 3zl 05 0l 5 Kisgls

YYA

IS S S GlanSs g A 0 S e
2 S S lame (545 p Bl A3, 5wl 5 S
o33 IS gl (55l TB e Lame 2J o )
4 YO IpmM 35 3 Ll Kb rv'C SFLSSH s 5 Al
b b 31 ) e 00 ad esly I3 L S o
2 e b el ol ad e ) L b eslells TB
YV C s s s el (el sk Yoo
G /¥ « O.Dgoo o2 0f clale &8 Sloy b as s
35 ke Vs esls iS lags U Sl ey 08
TPM 5o Loadds V0 Sl 4y 5 LS as ;) s S
4o A a9 g SB A Sa Sl Ve
Wlal (YX) @iped Bl 51 2y Son 00 (Jool sy
Bl e Yo C 5 s eslizad Oley b 5 S
Sl a (e IS Ol 4 QW1 2 slakise)
a5 L Ll Vel ) ilg bl LIPTG s
Cla aslsn LYY C olos 55 cele 10 ooke
Ao el 10 5 A Y by ol s i a5l
4oyl oS0 cls 5l i e ) L e WL
a3y Vv Do 4y ladped eled S it sy S
23 abol gy 5 LA G Sl Ve TPM 0
DR 3 s ekt = (VX)) Wsed 3L 51 ads Sea O
(oWl Glad 5e3) Ldd 5,145 -7+ °C
(Sl Ssd Gras a e S n A8
S 2L sbads B 5l Gl ol 2
S sy, ag Cgr W3 cele V0 cuadS
S B 5l ke Ve s S eslinal oSl
53 5 b ey (g e 00 0500 0500 @ el <l
GBI gles L3 4ids O e 4 Over IPM s
N W SRS IL IR E SIS | LIRS CESC R PV S
S A Tris-HED A 3L 51 1) Joe ) L sk
035 3 e s A3 = GRlhe Yo ki O
S S Sk Bl 4i3s O Dok 4 OvveTpM

J:I?J;{\ﬁ" '/O B &‘)TMJ).L& ) c&j)‘jl.é kJJ.P-

S e X

55 PCR Jyams c3lealls 5 DNA i
ol e 6,555 3 S 500bp Jsb < 2bWT 0 3 =)
) ol el rasn g s edl 048 pRSET
wld b polantl sla ST 5l eslinal b 5,685
oslizul PCR s 4 2bWT 05 3 mul 05 25 6l 0
oadss oS 5l PCR Jyams padss (6l 0 S
A esliad sl

5l eslizal b PCR Jsams 5 L w5l an
Jlasl sty 5 Xholy Neol iy la s
sin Sl Bl el b B 5 PCR Jpasms
ssba (Biolabs 5,2 5l s 4g5) Xhol 5 Neol
S e oS S eslinad Loy s S vas Bl
dpame Solg 5o 5 LS glepalls el JS
w3l Sl estizal b PET-26b(+) L Bt ,s PCR
A3 5 0,4 T4 DNA Ligase

slaosle Sl eslanal b (JSL2 21 O genle ) sl 5
o MSLAEE edd et Glag SL Il tedd 4y
Voo bolen 5 (V) Wl g 5ol Sed Sy,
s el by sbl 4 Jlasl Jpame Sl e S 5L
L 8L e LS a:lb)b:aéé_})ﬂd:}JV' Sode
e 4y 5 ki S 15 FY OC gles s 4B A Ske 4
Ave d W e 3 0SS o G p i Y
Glol b S w0 LB s Lo 5l 25 S
JUCRIN PN YWoC ls 5 cele ) e w oy A S
Jolows 51 2 Sen Yoo ol 3 S 515, 5L oS
S Sl ol Sl S S ek sl 5 6 S
ke 02 055,50 00 le CBl L) bl
Col Y e 4 YVOC glos s 5 w3 S s
Ll S

A 5l ey VDU 053 200 05 Oy e
53 s S obtl 8 0 Ol s p Gl SIS S
B g s o B s 0) Ok GRS

O OV WO I - | PN P

N“TV‘I’A‘J[«J ;’rigjj.")}gu‘;&ﬂkﬂﬁa@



¥

O Rep 5 (g s oags

sVl gl Jis bl &S Lolawtl gls ST
s Neol i sla e 5 YbLAT 05,5 20l 05 0
ol b e Sae ST 55 Xhol 5 5,50 Skl
38 BSS

S 101 S s 5 S3ltilnn e ol
5 Ospl 05 Shle 0F 5 B eyl eas el
SIS bl o & e A s PET 30
Al b5 3BT sl 5l eslinal b 5 Ls byl
Jsbe & 5 22 PET B 5505 058 w0 05 Jlasl
Jize BL2I(DE3) ap JSL221 (5,50 Ol
PET- 56 55 YbWT 05 5 szl 05 (gileailaen s S
JsLs) Colony PCR. sls iy, 51 eslizasd L 26b()
XhoI 5 Neol glaw 5l o si o5l pan (1Y
A3 S Al I e 5 (Y JS)

O Sl el b W 08,50 05 Oly oz
22 2Bl G0 sl s Ryl o glakad
053380 51 o Cela VO 5 A P Y ) il aple
aplaS a5l e Ve doe ) le <kl LIPTG
5 A 03 ekus 1 IS (6 Al S Vr Ol
ANti-His6- oL« JUIS 5o 3L 5T 035331 5 e
(oW Roche s 2 5l eas o luy =) peroxidaze
BM ' ob w0 | 035380 5 15 5,50 s ade
sbobs s 05 ol (olll Roche) Blue POD
G e J S e Sl s s S edalis il
(Y IS8) Al edss 05 Ol (05 05 8L 51>

slas e WH 0ppml 05 miS e
R R e e
S8 e soe sWI 31 e el V0 W 05 5 )
LA 53 ol Slimd ol Ssd oy ) 288
OO Ghgy S eslial b e 5 3 S e S
Glas syl YOWT 5 xul oS W asiie gldbis

(u—rd&&) Sl 0l 5JSL Wﬁkﬁﬂ

¥ 35S0 B LSl dee 00 3 e s AL
= (PH:A /oM )EDTA Ll ke A A 3L o 5
Sl 53 4ids 10 Sl 4 ool O gl s s S
53 53 Sxbple Sl e s A3 S G
i e (GBI slos 53 i3> 0 ke 4 YO TP
S e Yo alslol s an § sl cusb, 5 Gl
J= s Gl i S w Ol kB s O
bt sed 23 8 15 ) akBa Ve e 4 5 S
FOC los 5 4ids O e 4 Ovrv IPM 453 3
SLiSsn o) ess B LAS S sl
(o s GiB52) (5 s 5 (oD z
Jize Lo Slacsis Sn 4 Allur jsba S s
L
sld s S gladsad (KM s sel LT
SE bl a5 gl O 51 eslinad Lo SL )
oslinal U (Wl s 5 LD o5, slaadged d S
BE s b oo bofie Jlew Sl
HESEPVEIN S WL IUWINN U W2 E S U WP
western blocking J gowe sl 25 68 g, 5
G10°C slos 3 el ) Ce 4 5 43 S wlsl X
wu; O3 oLl 4 3 d e Jsloe 8 8513 Y0
bl s, » Anti-His¢Peroxidase Jyl>s 5 1
Sl s L S wlol Pl 1 B gy el sl
Jslme s 4501 YOOC BVO gl 53 sl V/0
Hhes g S 5 A wsa; 05 L] 4 S U e
5550w TBSTIX L aids 0 oo wr L 2 5 LY
blE g5y » Bsn sl s ol Al el
S A 035331 0 5T (6] s 0wy S
Solg s s A3 et ade OT L LK sl e

DA bl 2 sy se sl Hseb pde b seb

s PCR 5l esteral Ly YOLAT 05,8zl 05 385
5 eslial LYDWT 055 zol 05 olanst] gls S5LT

!r‘?fﬁ‘ijl«i L’r:JJJ 5J‘#u‘5~u-? fg“‘:ﬁ' fo.lﬁﬂdad‘ >



e YOWIT 09 3zl 05 0l 5 Kisgls g

PET-26b(+)
Sdkb

~ Hp a1 520

e Ml T Mgl

Ll )ﬁé‘@
. &

(NPT ) e LS & oo slin 05 slols 56 ol AT 055 50 03 04 3,05 Je s PET-26b(+) Sl S5 2k ) IS

! pelB w)&g‘dﬁ P R ] }laCT7ﬁd’L_.3: . Xhol jNCOI Lf‘:ﬁ dlﬁJ’u K)

M M v vy v ¢ o 1 v A
500 bp
500bp
250 bp —»
o il

05 obaisl gl Z5T L Colony PCR iS5 osliul b JSU 530 55 W 053l 05 g Ao 1l - 05
(PETIFNa 56) oo J m85-Y Sal> (ke J28) Of J sV Sals Veobp S50 Kilii -MSal> W 03 2!
a3l oalinal b ST 51 50 WT 053 2l 05 5 g b (0 WT 058 7200 03 sl 6 SL la g S YA laKals

2500.3000.3500.4000.5000.6000.8000.10000bp (ste e b oo 5 4 Vkb 50 Lty M Kal> . pou 51
doosM ¥ Kol ¢ gou 5 2t il 5 e ey 51 05 ) 05 g ) Salr 250.500.750.1000.1500.2000.

T 05 20 05 OF Sal> 05 8L

"“”’J’ij[«d ;’rigjj.")}gu‘;&ﬂ#ﬂﬁa@



¥

O Rep 5 (g s oags

[—

J56 (Y W1 51 3 T g 3 0 05 56 PET26b(+) 5L (1 ((slahais oM K5 Jaw 5 03 Oly Aol (CBI-¥ S

5 4 YbWT 055 2l 05 g5l PET26b(+) BU(V (80 o(f (¥ Wl 3 Jd WT 053 2l 05 sst- pPET26b(+)

(\ 6‘ A.hz.; Q)&f m h.wjg d}:SLf w)\-&dﬁ dw )b Qj )Jﬂh"»\-ﬁ‘u (QTJ -IPTG Lf ;.LEJI j‘ M C,-FL& \Oy\ sf s" s\
JBUO DI WT 0y 3zl 05 st PET26b(+) J36 (Y Wi 51 13 Wi 045 %l 03 56 pET26b(+) 56
oo sbzs 55 YD T 0y 3zl s JUl dl (F W 51w colu¥ YDWT 03 st pET26b(+)

W Dy 03 b el 55 Ll5 s (protein
ploarl sl (V) 558 = 5 J ko Sl Zobs b 5 0
sdas HISis 31 S Inclusion body) J sl
s el oMy g Sy g0t 5 S e 5
st metzms glan s » (Refolding) o, o)l ss
LT oSyl 51 Olaedsl oo ol (sl 50 5 IS0 S
Cowds |y 3550 ey Sl a0 oSy
503580 o)lss SlSs o33l 0M3eS 5 Losl e
Sl oy g Ol s oz 5l ol a5
ey s 3 W3l 5 i sy iman VALY)
3 e 0 (V) ol i e BB S o
2b Wl 053 ) s Sl Ole s cnl 2
Sl s s Ol 23S I3 s 255
A G sl il e Sope ke
Oly el Simly 238 0 W5 edlyy S50
S5 sl S glad bl glib L3 (S
S o obml memo Slaey s S sladisy
2 5 s, cdle 5 8, AL ioes
OA) ol g 3| a8 el sl

C.."ra.

SLoSsn My sy ool glols ol
15 semy yesid 5 Ol Gy Sl LSS
i (7B 2l SL Sl Slaetees ke p
bty ol Wy gly 0Ll 5 ok,
3wl Pl bl ol s s, e
5 Lydie g 2L SL sadse 5 b 5 sl
S oS5 slaptan Y Gk sl
3 Ksdipe oals gy (6aLOSASGD bl ol
b OV 5o sk Iodos ey slas,8 6l
ke e gl (YU Jhes Sleys 500 s
okl skl (ISLEAD T Sl e
b oddos I (gladshe ¢ pose il s o s 2
O Mg sl (OLluby Gladshe 5 s s 5ISL
T Ll anw g Oy 3l So5mmd 5 Cao et
My e b Gt Slptes Obe ol 5o (Y
LS o M VU Gleos ool L1 058 ) oSl
V) WIo glae jls
VL Coenl Sl 50 Jske 53 8 W O

Heterologous)  ilxwel s, .ol Sls, s 5

"““’J‘ijw L’r;JJ-’ ‘J_,;Lé“;uue- fg‘:j;' ,«1.941:“‘ >



e YOWIT 09 3zl 05 0l 5 Kisgls

vYy

2 STTIAC oy 0 cond Sgesn cpl (10) s S
05 0l 5 Sl Scipns A o3l O 5l 5l s
oGS Gl et & Sl Ssas o) b
S 2N Sy Sl g 5 Sl (S
<yon JFNO2b 05 0¥V OLKen 5 o8 5
ol 4S) ol or L sias 6L Azy s s cDNA
PALCAISIFN b, 5115 b 055 b5
Oty Aol AL 2l o alil detl, K &S
Sl U W08 0 05 pdites Ol 51z 5 03,50
AL 5 s el bt pre G o5 pET24d(H)
L5 S a5l (el TT 356 658 Ssesn lils 5 ool
hpw MLl s pET24d(+) 055 o5 L
Loyt YOWT 055 2l 05 0l BL21( DE3)
55 255 3 a3y s OO O s 5 leda O,
oS sls OLEs sl g;w::eu.@\:d mf'LgWQ_i\ O
Dy s 315 el W T 05 ) Toall
00) col s e 08zl 5l Laaly dxy 5 el
O Sl Jols @l ol G s S Jl s
ol W5 W O35 xol s, oS sls Ol glalais
BL o cuse cl edd ey glad sl
oslizl OF 5l ,ol= Gdss 5 45 PET26b(+) Sl
Gl gl I glils B cpl oSl opl 3 A
g IFNe2b 55, colis col o« ol pelB
Sl PU S Jlm 53 0 pd e ey LD 4 ol
Sl 5 Ol e cl JI5 ol 236 pET24d(+)
mRNA 51 1, ¥b Wi o5 z0 CDNA (Y++¥)
L oln 5l ey 5 L0 5 ags Sldl 055 glacan S
JpS os PET2Ib Gl U s (5 slag sl
O3 05 G ol 03 X3S OIS TT iy
3 b 5 6l a0y Sl S5 sl
SLE L 0500 45 Al 2SS Gl e SO DNA
) 3 sl 05 Ol s S oS BL21 4.
M 0 55 5 SDS-PAGE JJUT Lavs 5 Sy s

Coseds Op b mal OF (Gt oml s A .xﬂ‘\s

Goletlan (Jgl Hay 55 G ol 5l Gda ol ol
e Sl e G 53 YD W 058 200 05 0L
o Oal gy ooy W oy 5 0dd atlis
Wi ley ety slas s TDWT 05
San Ol ilgalls o i L pelB leal,
Sl e s ASLELED 8L s edd A
5SS s sslinal ol s s oS pET26b(+)
Sl Ol 5 olwailans Gl ot 5658
Ghls Bl s ol Sl il s oSy
«Bda 05 (Gols paseas Il g TT (8 Sses
Goedd Mg B, Colds cg pelB wlis an
S5 Gl O Gy renlia Sl a8 - ol (sLd
FoAs s ol edd e s ol
oS3 gl 53 s g Histag gus s
AL B1S pley S gla s Sl eslinad L el W5
Oan AP 055w Sda b Gl el
) aey 015 o ML 30 g SL s YDWT 05
@ oars LS el bgtsn ple gl
Gl B S 35 Olge Ol5 e Oliime ple Slidiss
2 bl Cgr ol e bls pBR322
PO Ll s ol A 5 S 55 08 Sl Rl
5 osdke (PET26b(+)) rasn cpl 5o eslizul 5,4
iz bl TT7lac s, o VL OL
S S8 oean S A3l (His-tag) cpazes
SOBLIE L OIS o 1y O & Jeate & st ok W) 5
#3028 iledlE wns S8 sk S glbose
23 s lsis gl ilepalls oS S Slides Sl
b Sl Oyge Sl sl ile Rl b
L1 pdieea bl Ol5 o LIS OLL D3 el o
wl Ao 53 ol 1S (53l ol ) eslind
i w5 5s e Sae el 53 45 Ll SIS
23 gl Gl ]
W a8 ) Sam 05 OAAY) oLKas 5 b

ol Lacuvs s Lac ey, JxS cos |, Yb

N“TV‘I’A‘J[«J ;’rigjj.")}gu‘;&ﬂkﬂﬁa@



v

3K 9 Jaw Jlhe g

S8 @ ax g by G pl Gias pll b
G slgnye cmmen 5 2DWT 055l Sleys
Sl s My S Ol Olgea JSLS 2l

Llg oo prmes pl oDy GlBS 3 WSS

Sl Wl Ay s s 5 LS Ol e i
08) 358 el gliad 5,05

ple So ol WL Gl s olee

Sl (s Ss 5 l ol sles s LelylS S pll

(Al S 55h e 2T S a e ST
Gl Wlg e 5 e Jhe sy,

S g S b S S5 slanS s e

AL (B A S St ple 4 Sl )l

@\:»
1-Jadhav T, Jahidul Md. Cloning and production of Interferon alpha (IFNalfa). Report Version(1).Skévde
University; 20009.
2-Gresser |, Maury C, Carnaud C, De Maeyer E, Maunoury MT, Belardelli F. Anti-tumor effects of interferon in
mice injected with interferon-sensitive and interferon-resistant Friend erythroleukemia cells. VIII. Role of the
immune system in the inhibition of visceral metastases. Int J Cancer 1990;46(3):468-74.
3-Salunkhe S, Soorapaneni S, Prasad KS, Raiker VA, Padmanabhan S. Strategies to maximize expression of
rightly processed human interferon alpha2b in Pichia pastoris. Protein Expr Purif 2010;71(2):139-46.
4-Goldstein D, Laszlo J. The role of interferon in cancer therapy: a current perspective. CA Cancer J Clin
1988;38(5):258-77.
5-Cooksley WG. The role of interferon therapy in hepatitis B. MedGenMed 2004;6(1):16-25.
6-Rabhi-Essafi I, Sadok A, Khalaf N, Fathallah DM. A strategy for high-level expression of soluble and
functional human interferon alpha as a GST-fusion protein in E.coli. Protein Eng Des Sel 2007;20( 5):201-9.
7-Ramanan RN, Tik WB, Rajabi Memari H, Azaman SNA, Ling TC, Tey BT, et al. Effect of signal sequences
and promoters in producing recombinant human interferona-2b in E.coli. Afr Biotechnol J 2010;9(3):285-92.
8-de Veer MJ, Holko M, Frevel M, Walker E, Der S, Paranjape JM, et al. Functional classification of interferon-
stimulated genes identified using microarrays. J Leukoc Biol 2001;69(6):912-20.
9-Arlen PA, Falconer R, Cherukumilli S, Cole A, Cole AM, Oishi KK, et al. Field production and functional
evaluation of chloroplast-derived interferon-alpha2b. Plant Biotechnol J 2007;5(4):511-25.
10-Tissot G, Canard H, Nadai M, Martone A, Botterman J, Dubald M. Translocation of aprotinin, a therapeutic
protease inhibitor, into the thylakoid lumen of genetically engineered tobacco chloroplasts. Plant Biotechnol
J 2008;6:309-20.
11-Goeddel DV. Expression of heterologous proteins in E.Coli. Methods Enzymol 1990;185:3-7.
12-Hodgson J. Expression systems: A user's guide. Emphasis has shifted from the vector construct to the host
organism. BioTechnol 1993;11:887-93.
13-Frommer WB, Ninnemann O. Heterologous expression of genes in bacterial, fungal, animal, and plant cells.
Ann Rev Plant Phys 1995;46(2):419-44.
14-Fuh G, Mulkerrin MG, Bass S, McFarland N, Brochier M, Bourell JH, et al. The human growth hormone
receptor. Secretion from Escherichia coli and disulfide bonding pattern of the extracellular binding domain. J
Biol Chem 1990;265(6):3111-5.
15-AkramiAbarghuei H. Cloning & Expression of human interferon alpha2 in E.coli [dissertation]. Tehran:
Tarbiat Moddares Univ; 1998. [In Persian]
16-Sambrook J, Russell DW. Molecular cloning: a laboratory manual. 3rd ed. New York: Cold Spring Harbor
Laboratory Press; 2001. p.1448.
17- Sgrensen HP, Mortensen KK. Advanced genetic strategies for recombinant protein expression in Escherichia
coli. J Biotechnol 2005;115(2):113-28.
18-Kiani J. [Principles of expression recombinant proteines in E.coli]. Tehran: Andishe zohur; 2005. p.125. [In
Persian]
19-Behravan J, Ahmadpour H. Cloning and characterization of directly amplified antiviral gene interferon alpha-
2b (HulFNalpha-2b) from human leukocytes chromosomal DNA. Arch Pharm Res 2004;27(7):776-80.

""T"J‘a‘,lo..ﬁ L’r:JJJ 5J‘#u‘54€> fgd‘j;' fo.lﬁﬂdad‘ >



e YOWIT 09 3zl 05 0l 5 Kisgls

YT

Production of Human Alpha 2b Interferon in E.coli Expression System

Nehzat Abdolrasouli *, Hamid Rajabi Memari®, Mohammad Roayaei Ardakani®, Mohamad Ali

1-MS Biotechnology.

2-Assistant Professor of Agronomy
and Plant Breeding.

3-Associate Professor of Biology.
4-Assistant Professor of
Agricultural Biotechnology.

1-Department of Agricultural
Biotechnology, Payam Nur
University, Karaj, Iran.
2-Department of Agronomy and
Plant Breeding, Shahid Chamran
University, Ahvaz, Iran.
3-Department of Biology, Shahid
Chamran University, Ahvaz, Iran.
4-Department of Agricultural
Biotechnology, Payam Nur
University, Tehran, Iran.

*Corresponding author:

Hamid Rajabi Memari
Department of Agronomy and
Plant Breeding, Shahid Chamran
University, Ahvaz, Iran.
Tel:+989163719193
Email: memari@scu.ac.ir

Received: July 10, 2011

Ebrahimi * Nazanin Ebrahimi!

Abstract

Background and Objective: Interferons are part of the body’s
defense system against viruses. These proteins are generated in
the body, and then they trigger the cells around them to produce
inhibitor proteins against virus replication. The purpose of this
study was cloning and expression of the human interferon alpha-
2b gene in preplasmic space of Escherichia coli.

Subjects and Methods: In this research, Alpha 2b interferon
gene was cloned in a pET-26b(+) expression vector, under the

control of T7 promoter and pelB periplasmic signal peptide
sequence using Ncol and Xhol restriction enzymes. The
expression vector was transformed into Escherichia coli strain
BL21 (DE3).Cloning of alpha interferon gene confirmed using
colony PCR, digestion and DNA sequencing.Gene expression of
alpha interferon was examined by SDS-PAGE and Dot blot
analysis. Also the possibility of periplasmic targeting was
determined using SDS-PAGE and dot blot analysis at 15 hrs
after induction.

Results: The results showed that Alpha 2b interferon was
produced in bacterial expression system and targeted to
periplasmic space.

Conclusion: Our study showed that the production of
pharmaceutical recombinant protein in preplasmic space of
bacterial expression system is fissible and can be ustilized as a
cheaper source and more efficient than conventional expression
systems.

Keywords:. Interferon-a2b, pET-26b(+), Escherichia coli, IPTG.
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