4> Ca i (Sby pole olRLlS alzmo
\yay ).‘g.g.lg’ Yooyl £ 090

Semd J03 (g g gt (S 33 g | St g (3 39 9 RASRS (3L (S g5
b b s ylo 30 30 TGFaL3-SEB

T g0 ] Judd o o (6 i dol ¢ (5093 Sloy! e wlie < (Mol Gt dozo ol 5ol duww (| hwgs 9,9

Ol g gy Sy pole olSiils ¢ Kdbj 0aSadls bl JSO1 g (clids 0,500 250 )
Ol ol el pl gl gl cgg, Sladod g Juw 09,5 .Y

Olrl ol Olnl sgiusly gl o puulid 551 (i ¥

Olpl el el ity (s pole olSiils «60 )15 ($5909m9,500 Slinaz 35 1 .F

oS>

Pt ol g o o ) T olo Comgid 636 3l 381 (olodf sl g 1300 g Aoy

Lacyugige s T slacy sl | dlacnlSsulo il g 02 s5loaljl a9 03,8 S o5 Lol

S Jlab Sl pes slolshs (02 0 S e 23 1y ot hol s Llg5 oo Ll a0 20,5

)55 pgw 4ol Jlail )b TGFAL3-SEB < p00lS” (g Jb ol (sl addllae )

s b ogMny 0,5 355 g (b gyl (S8 shdlin] B S 59,51 41 o0yl 43 aofly wuls
28,5 )8 iyl 590 Gl iy by Jolo 03 ke ol ()5095 B s Sy

sl & 1gfal3 el ] (S5 Jlas! 3oy 3 TGFAL3-SEB (S, ye0l8 (59 1l b9 5 (ohrgl s oS gl
PET28a::1gf0i3-SED o g Jalo 15 b GGSGSGGG [Sa dlauly L SED uSgys  ftris—od e S—=aigh
A0S Sl Sl g S g & 5 Jiie BL2L(DES) Jislityi] Sl g a0 2 B
Sl ol Jsls 035 555 5 TGFULI-SEB Sy pmlS 5553 59055 45 ol O oo

858 2l 350 Sl

Syt it G oolod
Sy pede olKuidls

gy Ad Al Jg5 s g ou 3l muan €OlONY PCR )b 5l alols slaal, :ou s bgioue s e G
S35 Al &M iy ST Gl 5l s 5 0l ol TV KDL J5Sse (459 b S el .

0 8 ol 390 iy by ol ySgtes] (b5l B lgis 4 Slg e Yiais] g 03,5 anlss

AN

g 2yS

AN

S doddo !

c

o

é LAJQJJAGJngl?LJJl“ﬁ‘*E;"@uJJJ:Jﬂ.:)‘a‘J&L'“‘ -(Y,\)M‘QLG%WJJ@\’ALQAL&MMOUQW
(%)}

IS . - . . .7 . - . . -
E Wuﬁ)ﬂaww)d&‘uﬁau@m‘t@‘dﬁ ‘C)Uo)_u.nL;L@JQLJL;\LAJAQA)Q:J@LAJJMJ‘bJM‘
@

E obas asa sl i 5k Jlad (§) a8 (o a8 el ledsba saiS a5 gaa (la 2olse danlss A8
o . - W . . . . . . .
% 6\9).;13#JJA4§CH§JJQ'&;}J__\A|@LAJJL§LAUZJJJ‘GS£ JQU@HM&L&JJ‘JJ—S‘.(V)JH#JJWJL{)A
kS

S

=

a owliad 9,50 (i (3l 2] pgirly giatand (0323598 1Y QL ¢girly o (ol RS 2 ghams kim0 )3T

mousavi@pasteur.ac.ir :Sug ySJI Cowy (g8


https://jms.thums.ac.ir/article-1-528-fa.html

[ Downloaded from jms.thums.ac.ir on 2026-02-15 ]

b

S anb oS e 13 Bua o) s B 3ok 51 S (gl 8,
(V) aals Slas a5 (Pl s sled sl mhacs 5o (YL oS3
o 0 SEB ()5 (0T s g coslio (5558 g sl Ll Lo
803,58 A S TGF-00 canle B8 51 by 55505 sledslew
! (EGFR) Epidermal Growth Factor Receptor
(V) i suliie

55005 olass 5 EGFR gl al3al o a5 6 Ll
s 5o LAEGFR (V1-1¢) el suo S saaline Hlilis
Ol gLl s il Slasl 1) 50 55 sld slow 5 (s
Al @lie (ol 5 5 0 paia— 3la walo— (5 ware (o S
Non-(NSCLC)) o, S5 58 Jsbaw 5ue Gllases 5 (ol S
L 1adas s olas alsl (Small Cell Lung Carcinoma
Cpaia ad e EGFR o3l ) js plu S ol L a8
Jelse o ool Olsie © Bl (oo ol b s (o0 5908
oo 1 5 8 5o (Sl s =Bl 5 80 S e Sl o
Ol 8l s daa o5 L. (VA-VY) wan 158 Bua use colialial
S SEB G55 (6,8 g sl il s ¢l Lo EGFR (L
HITGFo sy o soliial TGFOL s 50358 ol wlK
(TGFaL3) o1 a s aals 4 cunal suds S35 4uals 4
¥ aals 3l Ju conad 00 S Lia 1, EGFR 4 Jlssl bl g3
&= ol sage s sa ;8 e Jadl sl sl i
o w3 Jlad) 3ok Sl eat Bl s g5 wl 8 51 558 sla
Jel€ Jsbo s TGF-0 3 suliiesl (slas 3:8a3 ool Lo o,
hiiuy oaams i sulin wl (TGFOL3) o7 o s 4sals )
cga EGFR s gl ol o el a4 L3 (BT 59 5
a3l e TGFOL3-SEB < ailS 05 555 5 (A) sas (5,8
80,8 Ll 5o S olglh o ol 5 sl sluailS o)l sie 4
308 518 saldieal 550 a5l Glas (Rl 38 e sanl w5 5L
g, =

S 5 W gaae sla 55T (il iSl (50 i gew g 90
5! (Silica based DNA gel extraction kits) DNA . 183

(Thermo Fisher Scientific, Inc, USA) uliie b oS,

WAY Sl ¥ o,leds 5 0,90

by ol pw (4loy0 § S youlS (i g (355 gen]

LS ke ol (6l 48 alla (3150l (0) caal o s
(V1) als (o Ln3 (BT g omen 3 suliial w5t o 438 S
Soind ooy b 2L SU sl s 45 (BT 5m
alainl Gda s a1 T ledsba 51 ol slesK
s oLyl o o 5o S o Jlad (35 (BT o
L1 AFN-y TNF-0 sl 5 550 sl sl 5) s
e i 5 T sledyl e 31 IL-12 4 IL-8 IL-6 IL-2
b Lassess Gloss 5o L3 (BT s 30,8 (A 0) s
Ol oo (Ve A) ol 4GS 5158 e S50 XS sla 4as
oSSl B (o 0 55550 003 (B e ) 383
5T e 31 (SIS Jue S 0k suliid (SEB) (u g,
T sledobs callad 558 SBI G5 (BT 5 g 0ol 03b (0 L83
3l (2 INVIVO Ll s 5o (plSshle wl 8 5 SanK 5 g
T sled sl SLAI Glse <3 SEB Llaml 5l sy (o)
Ol 53 K0 g n S0 e paed ge (Oloss S S 53 S
s Ploses 28l 4 03 BT yse polalidl bgad Gaias
oiduaal (651wl S Gl s s (g 95ls (palialal (b ga3
s a5 00l GRS 1 Glass ool oLS 1) caad ilo s
Sl (V) aas e phalsS 1, Yo sled b 55
93 Pl sl sl o 4 5500 380 oS o I
BT 4 Sl ys Jale Jluasl Jalid oS il oo gy S
05 0T o8 4 S al e s&I L 5 (YY) el
WS o plalid 1) 5508 b bt se suinS by poliaial
b J sl e 4 9510 4S8 oo e JLeall
Lydas ol e I35 Jle s sledslan 5 o0t (558 o

(¥) wilay
S 0 05 (Bl 3285 608 S sl 383 0l o
s palaial) gl (BT 51 soliin sl 5505 sled sl
3 S sy (BT S 5058 L basise slanil&d 51 5058
ad salii ol G ea (B0 S Lo (R yee e 4auii o
ErS S0 cmwlie 03K OLAT el LIS 5o Wb (V)

5 ol oo Sl (Pl s sled b o g 5ol B8

A joa> Sy (S iy pole oLl dlxo


https://jms.thums.ac.ir/article-1-528-fa.html

[ Downloaded from jms.thums.ac.ir on 2026-02-15 ]

88, .00 g,las A Novagen Inc. (Madison, USA) o< .5
il 5l MDA-MB-468 sl i oyl s J ol

A goloa Gl sl
@l eus O o :TGFaL3-SEB Sy auls o jles ool b
s TGFAaL3-SEB & yasl€ 830l (Y+) Sboy i) gy aalllas
258U s ealh el aad g € w8 alil S5
3 s el 5Ll cand o (TGFAL3) 1T o yunl wib
el 5o s GGSGSGGG aiel wacl 1 31 Ko (s Sl of
s usSSS sl B o5 S 53 5 500 inal aaeal 53
TGFOL3-SEB jaslS 0,5 5 5 S 53 S sLgs) 5o (SEB)

() i) 0,5 )3

by ol pw (4loy0 § S youlS (i g (355 gen]

(Nickel- Ni-NTA jas 185 5 63 S Al A

oS 3 PCR J smmne autas =< o nitrilotriacetic acid)
Qiagen GMbH LS 55 5 S 55 & (0 535 DNA £ a5

Bioneer  (Korea) ymetabion  (Germany) (Germany)

s Gaaan 5 5L a5 slasal s S wad gl A
s Bioneer (Korea) lgS i w55 s 5 4 tgfo-linker
4 s .33 alasl ShineGene Molecular Biotech,Inc.(China)
B oS (S 53555 (05 1ol s o sSsS slis i
g TOP0 /581t 1/ sl 53S0 s £ lan alls 5500
g BL21(DES) 58l it/ 5 aracdy s,510qSs 5 LSS

SV PET-28a+ Sl Jsla faigad 5 S5 60 G 55 Ol

WOUHSGY YOV ROCEHA DL LGESESCTEE SO P D R PDEL HEASKEF TGLATENAME YL YIS HY SADNVESTROF LY FIM Y SIKDY
TRELGNY DN REYEF KNE DL AL YR LR Y O GANY Y YOO Y PSR TR NS HO TR R K TUMY GOV TEHNGROL DY RSITVR
VEEDGKNLLSFOAV TN KK R Y TAQEL DY L TRHY L VENKK LY EFRNSPYETGYIRF IENENSEWY T INPAPGDREF DO SEY LA

A NDNEAMYDEKDVEIEVYLTTEKK

TGFu-L3 Liker

SEB

TGFoL3-SEB < yas

ST wle g saanil 5o s3mel K5 L g susa S 5558 5N
S sdal sy Jgmne 51 S5 Sae ¥ (e g ad g5l
S Lyl (IS s

OJ Gl 59/ 455 55 sla i o gis (5 Lt i
sl G ol aulB 31 Gy (SEDH) B ot (acy g g 400/
23 (seb+) B i (i 559580 005 S s e 5SS plud i
5 ML b, polaial pandds slasals Goob 5l ol
L e 3€ s ,—asl s TCGCATCAAACTGACAAACGS'
i suliicl 5" GCAGGTACTCTATAAGTGCCS' Mg
45 0C slos L (slos 5o asl gl et yuul s Jolis PCR Lasl s
slos s3 el JSew Yo 5T Jlais 4 5 4830 0 5
o 1800 los Lo laulyy Jlas! @iids V cue 4 48°C
WS 4830 ) sae i VY 'C slas Lo Gl 5 4iiEs )
3l Golal VY %C slos Lo 4Bs Y+ cae 4 ol (aS1

O S 958) 05 501 st usS S slislice) (s < s (s

WAY Sl ¥ o,leds 5 0,90

1S o jleu Salilach g3 geai ) JSiG

ST odldicd Lo (gl 9/ pu 95 95 pLidlice) s g ansli
Lo G ol anl cga oyl i pglio A jLlsgi 55
3l 5 5 el sy sl s/ S sS shisliv] 5 5SS
(NUCA) =5 lsa 4 aslio ASLIS 55 5 st cbilia dalad 5S3
oy el consl ) eSS sliilic] poliaial &S
5' s 3 58 Lo s

by el Glsie 4 ATGGCTATCAGTAATGTTTCGS!

s (Y=TY)

Olse a5 TTTAGGATGCTTTGTTTCAGGS' s
=k NUCA 05 51 YAA DP dcakad 885 cga i€ 50 sl 5y
Sad el s i) S S o 5ee 4 GBS () ok GAL
JS:‘_M)_AGL.AJS:H.“YO“\EOCL;LAJL:: 48380 0 Sida s
ol mae 548 °C sloo L auls) cutyeul s ala yo 4w Jolit
A3s S Gley mae 5 oY °C slos b Jlaasl dla yo cdiids S
85 S ooy @ 5 420 VY T slas b (353 ala 5
0 ple)y s 4 VY T (slas 5o (ol SSaew S 50 Ll L

7N 555081 U5 650 PCR Js—mne 0 0u S 12l 438

A joa> Sy (S iy pole oLl dlxo


https://jms.thums.ac.ir/article-1-528-fa.html

[ Downloaded from jms.thums.ac.ir on 2026-02-15 ]

o

Uniprot i g, Sb 5 (Accession No  P01135)
O9s0=8) 51 pumy 5 su— =8l ,o Knowledgebase database
saBamH 14557 (i, oK GGSGSGGG S 55 JIss
S 338 Ll HaECOR 1 aa sl Gy ol 5 el (sl
Sl o i Gala oS58 b i ol g ok suls 18
sla assl b i aaa oo rgfal3-linker s s
S o S e lAS e 5 o8 S 51,8 ECORI 5 BamHI
oS 5 Jela PET28a:1gfal3-seb S yalS o3l 0l s
a—aa = a3 ECORI s BamHI sLa 331 b 50 pET28a::seb
Jomans g3 5 00 S Galld Gura 5 o8 8 58 sl
Olaime 4o g 5 9l Jloail (EAST g Ho 0 (alla
630 o= Juall Jsmns s S Ji3ie TOPLO fsSTack 3/
kool @S b ae] S8 g BT sla LB buas
o5—aa 5B SILB cdS b (555 s sad 5alls sla (58
p—aa ¢ colony PCR 3l salsi il Ls rgfal3-seb S 595 o3
a0 S anl 5 o) IS a5 s

Cugs TGFal3-SEB S yails i gy Glu (65l disgs
OS89 TGFaL3-SEB o 5alS 0 9 Ol 55l
Loa 5 IPTG cbile dall Loy (slapuitio 4s aa 5 b Jslae
“f0 Garny B Gy Bl Gla)y (g5l g o 0 S (L3
O b 835330 Y MM Ll ecale U IPTG .OD600=
Lall 5 Gy o S Gipad 5 eba V8 Y (658 sy
253 slele) s el Gis s ol Sk Olise 5 6ol ea
o S LAl Lo i (2Ol ol o9 s S dnlie s
[0 Gy 3 Guy sams G500 59 a5 IPTG (a5580 5
JomM 5 /A MM AMM oL ekl LIPTG OD600=
5903 et S e 4 S (sla gl s S 0538 Gl g
Gk 3 LT sl wsb 5Ll ¥ %C glos 5 YV C sbos
(0 JSz) wo L 5aT SDS-PAGE

a5 5wy TGFaL3-SEB < yasls (1l g 4 (55l yalls
089 5 (b bl o Gaalas (Jslae 5B Ho (555 Ol

Rl diasd badalasl su i€ s, 83050 ol g 5l suldinl

WAY Sl ¥ o,leds 5 0,90

by ol pw (4loy0 § S youlS (i g (355 gen]

TGFaL3- a3l (55l dilovad oy 4 5eu S (SEDH) B 3

wa L Llanl SEB
VY- bp 4akad ,i5S5 cuyga PET28a::5ED caus i g Jols sl i
SN b oty iy 1B ol (e 555,550 05 euiiS S
&l,ls SAGCAGAATTCATGGAGAGTCAACCAG 3
o5 L ed€ s ailsy s ECORI 6l o sl (3 olSils

&Il STAACGAAGCTTTCACTTTTTCTTTGTCGS

PCR Ll .o solii ol HindIT ()0 cas 3T (2 oKls
sleos b slos 5o ) ediyunly Jolt PCR Lyl ys Jol
o3 ey KoY 0T Jlss o 5 4885 0 5148 °C
W 0C slas Lo Ll Jlad) ids ) cae 4 48 °C (slas
388 ) ae 4o VY IC slas Lo (isieS 5 4i80 ) Sae 4
28l Gl VY OC (slos Lo BB Y+ mae 4 olgs (2S5 o
HIindIl 5 ECORI (sla au 35T bawu 55 sl couss PCR J gamno
S b aliical L o 5 a9 @88 18 el pda i
PET282 wea cudy 0 S (53l (alls POR s a3
=) amaa coas HindlE 5 ECORI sla w531 s 55 50
UL Gy (B0 ) el L Gupw 9 &3 S 51,58
PET28a::5eb o 5 53 Joola asl 585 cign 00 S an 135
T4 w337 sl 0 & st Galla PET282 Jala 5 PCR J yunns
Jladl (sl J gemns wians S u)ly Jlas) (€1 5u 58
Sl B Jbne o (Soloa Sed (i, S soliiwl L
(Luria-bertani) buas g9, 5 ouses 5 80305 Jiti TOP10
Voo ol obile L Gl el S8 0T (s4la LB
oo 5l Jlsabl cga ks sols wiS A e ja 8 S5 Sae
50 =TT lasal s 51 ssliil Ls colony PCR (seb o3
oS5 el Gupe wd aladl sl cis sl i
<t U PV [PUS-V JCPG - NPURP RNV T FEC I VI
o g sad ATl e 5 535Sl ¥ cules o
s S el oL

o5l a5 coga fgfal3-580 < pails ol (55 lew diliuas

TGFa o= 4_“\3‘_.1 LS .IGJ_.I‘).Q u.“ﬁ-} ¢ tgfal3-seb sS__.s‘).AflS

A joa> Sy (S iy pole oLl dlxo


https://jms.thums.ac.ir/article-1-528-fa.html

[ Downloaded from jms.thums.ac.ir on 2026-02-15 ]

{nb

s ol XTT Jiai s 35k 51 (TCGI%) Inhibition
3 S daalae o) Jge s ) suliinl

TCGI%= 1-(A test-Ab)/(Ac-Ab)x100
o5 53 4Bl ad ) (Sl s sled sl (5555 3 = Atest
OB 0558 5 LS sl
@S bane (5550 0ia = AD
dS bsas 5o (Pl e sled sl (5558 03 = AC
sl slom i) S sS plaslica SO da g (alealisd
L €50 5 ool conss s o) o sS oS sliilival (5la 4 gun
ALK s 05 50 YIADP so—d o blia 4 alas S L
0S5 PCR 31 saliiead U s/ o S5 sl pemLimid |
eSS sldlic] slady s ol anl 5 Guy (YA JS3) 0
31(58D) B oS a5, 003 (i g < sds/
Sl 5o s S saliil 5 She (5 (lelis slasal
ol lan g ot/ o sSsS plusli/SEDF 4 5
(VB Ja) w0 S oo
seb+ 4 s LA uy SED ()5 (6 jl— dil—iian
@5 S S50l 05 6 oS M G ss) eSS sLlin
bP sl 5 ad LSS (g3l Slinen slayasl yy 3) sulited LB
S5 5 55081 U5 60 o= 50985 51 uy b g ye VY-
e (YAJSE) w5k HISaT wle g a2l b (s 30e]
conal s sla S K useb 55 g5l Glan o 0
Omiad g o alad) T7 (slayasl yy 5l sulail L colony PCR
bp) V- ¥+ bp asb slasil w5 4 5w sl sl ausa
L VY- bp 5 (YBUSE) (Jols 51Y- - bp +seb o5y
(YOUSa) wo S sualtie 73 55,81 U35 555 298D o5 w
PET28arseb oS 5 5 ey (ol (M55 aas®d cales Lo
538D 53 5 b aladl cudige b (530 luan <€ ols ol

WAY Sl ¥ o,leds 5 0,90

by ol pw (4loy0 § S youlS (i g (355 gen]

95 oad Ol Gpatewa T dlio b GBS 0550 SysalS (0555
et soliial S 585 a5 paala o NIENTA i )
SosalS asaadly (s sla BL21(DE3) I Sboss il o,k
O Gu g sad suls =3S Ul Y aaa 50 pET28ari1gfal3-seb
O fo MM lg coal « IPTG L ODB00= +/o ¢y,
o S5l L L 538U g s S B Lt S e
Loy ouii€ 5l 50 i e 0 o LT G g suid 550]
L ) il 0 pully Y-8 Ll U & gl gl 31 sliiad
¢ 59ad 50l 51 Gy . S 5al Sonifier 450 oKis Y/o & ,u8
o 9 288 LI NIENTA (aulas o sl 595 2 (200 e
e e 00 g ¥ e e Vo ssla slasils b i
ssla S ooslas o ddslae SHalS G55 (Jdlas!
A oo seass Slaa i B Jsdhaal ¥ 5e e Y-
3 g i 5L PBS 53l 5l 59 G 5 @88 513 Galas
JAY.0 J5 555 s TGFOL3-SEB (5 555 SDS-PAGE alas!
s S saaliie waadly S Ly
S5l 0 5 Gl ol o (g (NS st ]
T 5 ealiiwl L o yiy 5,108« 5061 TGFaL3-SEB
i aladl Cpatina ws JUSK L ol
AN VIO sl pid y (il s J 3l iy Lo ot
ol .S MDA-MB-468 _3locuil iy o ysor (sl slco
o Baa Yol olsie € il o posanl ad K6 s S
o s oly ciS Gl AT cnl Saly Ha Ha ¥ XY ol
O Sl ead laa Jlabs sled sl (5 38k S i S 5
Jobs s 4 5538 sl s 4 oI BALBI/C
os—aa 53 Ve U ol aan Ha ¥ (BEIT) Gaa/ ), 653l
OB g om 5528 3 00r g0 0 /o e/ ongiml glgikile
53 @els VY cs 45 SEB (55 (yinan s TGFAL3-SEB
i sols i3S oS wnSl gn V0 5 ia YV OC glas

Tumor cell Growth sl s Jolocs aiiy Hlgo vy

A joa> Sy (S iy pole oLl dlxo


https://jms.thums.ac.ir/article-1-528-fa.html

[ Downloaded from jms.thums.ac.ir on 2026-02-15 ]

by ol pw (4loy0 § S youlS (i g (355 gen]

1000bp
1000 bp

500 by
400bp P

3006y WA G G s aas 318 bp

100bp
100 bp

ATCC 25923 Ly g5 9/ pu 3595 shaslical cria J 535S NUCA (5 55 Jgeans ¥ 9 ¥ .\ (ygiw PCR 3l ouliivsl L NUCA (5 <3 ((2A) ¥ Jsub

(3535 Sl S+ s s alcalinh (2B) - 195 90 (339 S slos M (s gisas ATCC 49453 gl g ol o g5 55 pdlical s s
eSS plidlicy) Cio J ;35S (u g9 98 98 LiSliwal SEDF dagua ¥ 9 ¥ (93w DNA (g J 5338V ¢y gies PCR ) ouldiead by (puigd s/
LA Sebt du g S g-SIga )9 sSole M (yg3su ATCC 6538 gy 9/ pu 9535 oLudli el &is J y 538 ATCC 14485 ug 3, o/

490 ol dilivad Oy ¥ (g ju ouli oualiio o gd ) 9/ s 95 95 gLidlicy/

3A 3B

700bp

1000bp
500bp

700bp

095cu 88D 5anlogaye VY DP WL Y g () gheu (s )l dilevan (LA yaul yu 5f culdicul Liseb (45 ,ais5 :(3A) Seb 5 s jleu diliwan. ¥ JSib

039 Sobe M (99 gSEb (45 aa o g po V¢ Yo DP 03L ) guda suiiag (4L V-0 (y gicu . COlONY PCR 4auis : (3B). A9t g0 359 Sy M

Jaa seb (5 VY bp uils jgda VY (sl gi . HindI g ECORI sla as 4T 5 ouldieul b pET28a::seh ¢3S 9 cau 33T asda ((3C). A g 9o

3 g a3 S 1,5 ECORI 5 BamHI Ly ey 53T aias a3
) 1gfal3-5eb 05 4 by ye  AY: Dp skl eyl aaa
(6B US) aso S laa sud AT 45K Y 51 PET28a Juls
PET282: oo 5 55 rareadly (155 s s cals Lo
5 oad aladl ol o b (55l lunan <€ ols oL fgfal3-seb
o3 Gl A s sl o 1gfad3-seb S alS 03

.C)LU‘43§J§

WAY Sl ¥ o,leds 5 0,90

Hoslge 559 Syl M pET28a Jela jl oudis
Glcwan 00l coga fgfal3-seb <o yaals F 5l dilivar
colony «sasl ciuns sla 55 o tgfal3-seb o5 5L
JANY- bP sl 5 b alasl T7 slasanl sy ) suliid L PCR
Sl o3 bpye (Jols 51V bp+seb o5 AY- bp
Eo 5 s st SLATI s K V- 5 oK Y rgfad3-seb
saaltie 7V 59581 U3 90 0 aalogsn psasil Lo (s3us]

Ay Ca i (S pole oKl alowo


https://jms.thums.ac.ir/article-1-528-fa.html

[ Downloaded from jms.thums.ac.ir on 2026-02-15 ]

by ol pw (4loy0 § S youlS (i g (355 gen]

4B

1000bp ' 720 bp
- ki 1200 bp
= 1120\1_);7) -> 1000 bp
(820bp+300bp)
500bp

Samdi GLAIS (9IS Vv (59 g TT7 sl yaul g ) oaldiowal Ly colony PCR aladl (4A) sgfal3-seb (5 s jbe dilasen ¥ Jsid
05 w8 £\ (6l gieu aadils o PET28a Hgis g 3 Yoo D of yags AY+ bp Jostgo 59 L tgfal3-seb 5 sl s V-1 slgs s
BamHI (sla as 33T L xS 3 95 (sla Jola cas 3T acdia daais (4B) audls oo A9t 90 (139 SS ke M () gies ackils o tgfal3-seb
Jola o T arda ¥-Y (gicu SEb 5 4 bogaye VY Dp dadad ki las gPET28a:: seb Jola cas 3T acda \ (g ECORI g

55190 039 S M §giu sgfal3-seb (45 daa bogs o AY+ D dadad (yudi laa g PET28a:: 1gfal3-seb

TGFAL3- S palS o s 3170+ 3 Ghas ¥V °C slan o
Jstame 5B 53 0553 Ol a8 (oo LIS Jslae 516 0 SEB
OB 9 o dAS el g s (a8 5 ol LL Lda 3 850l

(0 JSB) su S (e 5

370C
- - 12mBr
76 1ad
-
-
35 kd
s
25 kd
—
- —

gy TGFaL3-SEB S jauls (435 gy (jlas (5 jbeu diags
O3=S158 53 TGFAL3-SEB S 5alS 0 5 Ol 55k
Loo 5 IPTG cale Ll Lo slasmiio 4 4a 53 b Jolae
o sma o3 4S8 uls olaid Gl slanil wwlie s S ol
ot K 5ae G IPTG 51 /o MM Ll enale b oyl )

330Cs 330C 330

. 330C 2
£ lmDht b

‘ i

Lol i o 48 Wil oo Jglao 3 4o (Sl U G yigs GAIS L ouck ouls oLt w3b TGFAL3-SEB S yanls (i g s it (550w diings .0 JSub

Hesdge 09 Sy M OP.&]M@VVOCGUJJAM%D“QIPTG I MM algh clale L &Y

U 53 TGFL3-SEB s alS 5 5 -ach soliiel a5 53

SDS- aladl 31 Guy - 3alal Jgdlanasl Yoo MM (g5ls

WAY Sl ¥ o,leds 5 0,90

L ‘TGFoL3-SEB S yasls (3a41 g 3 ausls g (5l yalla

Oparicana | adloa b 5l o) 50 SupalS (5550 (ol 4 a8

Ay Ca i (S pole oKl alowo


https://jms.thums.ac.ir/article-1-528-fa.html

[ Downloaded from jms.thums.ac.ir on 2026-02-15 ]

(o

JUK b ol 5T 5l sl b &ty g IS «SIplGT
Sopal€ By VY KD wil 5 ol alasl Cpaions v
sual (59 gl s b g5l KT ) u TGFaL3-SEB

(ABUS&) wa S suliie (DAB) (o 5

by ol pw (4loy0 § S youlS (i g (355 gen]

Y\ kDa u 58 55 b balls TGFaL3-SEB (5 5, PAGE
(VAJSE) s S suliis aaedly SI L 7VY/0 U3 555 2

g my el (Ll Lo uatiaa T dlis Haia Jils &

6A 1 2 M
7634
- 35k
25k

6B

e by 1 2
20
120
rfeYe) sl
70 T
DT
: - o
27 31kDa
TGF-SEB
o s . il

Ni-NTA § gics 3 ouldil Ls TGFaL3-SEB S yaulS (443 gyt peautds (6A) TGFaL3-SEB S paslS (4ad5 gy waali g poalds £ U<
S 38 ast 3uIlT (6B) . Agstge 339 sS)beM (740 YU (o gld 9\ KDa A gstge (339 L TGFaL3-SEB Su yasls (i 53 ¥ ) (slgd g
O8heu « oudis W BL2T (s jae ) () ies ¢ (oiontd cacud 3 3ud JU odS o suls 3T 3 ouldicul L TGFOL3-SEB S paalS (a4 .0y yicw §

195150 059 sSobe L« Wl 51 guy TGFOL3-SEB S yals (g g3 ¥

oSS St T sl sl 558 S L5 (BT 5 e
Caas oon T sledsla 5 gl slaas w50 Ll wusls
e a0 a3 e Jlad Ll 55 BT cualaiil
T slel b 3l g siie slenlS sl 5 avu s aan 5Ll
oo amd ollad aad® Hu (A 0) w30 S oo gha she
Sbalie 5 5 s oy Sl conls Grulidl 1, (sl Al
Lassess Gloss o L3 (BT s 9IS (0) wiS (658 la
(Ve A) el 438 S 153 iy s 9 50 4S5 Caal 4ay (i
Ol s waa slgile o 4 GLBEas a5, e
oo Slos il Sy pand o aS cul SISUE.
S S olaws 9sa Gl a5k Jlad sl oo saalii
~ =0 Ol (oo J S o Qi) Slejyo sledis,
Jlad sla ol 5 (o e 03 (BT se Sl ssliinal 5 (o)l
ol ol lKaa s Perabo .asls o Hlay Sl a5l

SEB s sui Jlad lains fsa (o) dina S sla slos winls

WAY Sl ¥ o,leds 5 0,90

S 9 g ot 95 Gl Gl Ol pos lgd glons 0ty Hlgo
Ll st 50 650530 5| sausys : TGFAL3-SEB S yauls
293 TGFoL3-SEB S aslS (4485 5 5y 45 uls L in vitro
o3 (Pl s J sl 5 55588 sled slos (s Jy S5 aile el
2933355 Gl Gl e sled s Dal s culgs 5o 5 8 S
1ol el iy (s s MDA-MB-468 J slou 4alllas oy
ledsba 5 Baa Sl Olsie 4 posunl ad,; 5 8S6 s S
@l o 8 1 sl b e 5558 Sk (lsie 4 Jlabe
5 eee g0 w0 efoo/ong/ml lgilale 4 < ol oLEs
SN JOVIYA s 55 4 TGFAL3-SEB (5 50 55508
MDA- (s 5055 Jsleo ity lee 7 A4/A 57 ALY VE/A
Gl sLghle ,uSEB o 5,y < Sulla s G 5MB-468
sy Slge 7 08V 57 NYIVA LN A JEVIYY SYO/Y i
(Y JS2) w8 sose8 Jole

Ay Ca i (S pole oKl alowo


https://jms.thums.ac.ir/article-1-528-fa.html

[ Downloaded from jms.thums.ac.ir on 2026-02-15 ]

120

-+-SEB
80
S
9 60
P
40 -
20
0
0.05 0.5

by ol pw (4loy0 § S youlS (i g (355 gen]

5 50 500

Proteins (ng/ml)

(Pl Gl Gl pus sl gl (595 53 TGFOL3-SEB i jauls (11 g 13 (5590 95 3 oty 2 ¥ JSik

— sl S <l (el LIl S5 4 03
Aoy sl oo oS- K sadd I 5 g5 w603 ,S
JLad Lislaio g Jsbo plas 50 L3 (B 5 i Hguin gilo
s 0T Lo €S St ol wa € o T slelsbas 0 <
o DI Jlasl aams 5o SEB-u s sui Bl ag, 5 asa s
S ol sad B 88 4aalh 4w 51 TGFa &l Lo g o3,
Lis I, EGFR o Jlasl U3 (TGF-0L3) ) a ges als
Sl 0 ol suls cius B, S50 allad 5008
o ls sage 5 0uin€ 4 Jladl Lo 1y ol GEE Y wals
o w3 Jlaas) 3ok Sl eas Bl s g5 wl 8 51 558 sla
Jool€ sl b TOF-01 51 suliiel slas 3aiad ol 5o Lo coui €
il (o a8l (350 S (TGF-aL3) o o o 4als
4 o, 8-l sad @) 5 g5 ) dlicuy (o oS solainl
@8l e 4 SEB (3 (B e 5 suid s xS sla Jobew JAN
ol U s walsa 5 ,€ coga EGFR suii€ ol sl yes
3555 s EGFR & TGF-aL3 Jlasl Sl s s e LS,
coald JUSE e 50l BT L drlin s sasa S5 sad Gl
O8> GBS 53 (s b e et 5 bl 3 o3 (Bl

(A) cadly aalsa
655 5 TGFOL3-SEB & 5aslS (a5 953 IN VILIO (cs 5 50 50

solee 531 MDA-MB-468 Lol &)liay ol o (sl sl

WAY Sl ¥ o,leds 5 0,90

I, TNF-a 5 IFN-y (1L-2 sla ol sisln (slousicd 5 slas
Ol s sled sl St ml o ool Hal8 5 oS o S
Lal S o5 gy S ol sud Gadidis | 0 g wlis
ol s 550l Bk 51 aals) sk 3 (B s s 55 sut
GEaLS (gl (Y1) OlolSan 5 XU (YA YY) s o 6.5
5 Bl s old Bl eSS
Jole ;) ey (SEC2) Staphylococcal Entrotoxin Type C
S Tr20 cosad go 050 (5) 4ol Giga slaal b (o0 S0
w30 slasl 1, SAM-3 oLy il Ghga SEC2 J i< 5 Gly22
Ol 55T 5 05 438L 0 sa 0T (33 (B s cals
9 bl (YA)asu S Soae Gy Loy Hu (558 il
OIS LosSlasyud Slosys 4o SEB LIS (Y++A) o), Kan
oo sl sl S5 4 0 o ulgiy o] bt s <
Ol 8l 5 S8 S g T slgd sl cdlad (il 58 aans o
5 ol SEB (gu55 G509 G058 U8 oo LelSsiles £l
Olmeus 53 a0l Gls—ie 4 o3 slao IS SEB
S OLLSear 5 LU ainan (0) wdils (o pobae Lo o leu g 5ud
o Jao Ha same Glb s Lo yu 5u TNF-a 9 SEB S 53
Joole olstie s SEB) sdla a3 5o (Y+) wS soliiel
5T 50 TGFa &Y (5,80 U g il ol you ws

it 55€ cxga EGFR i€ o)l sled sl ciace 0 SEB 3

A joa> Sy (S iy pole oLl dlxo


https://jms.thums.ac.ir/article-1-528-fa.html

[ Downloaded from jms.thums.ac.ir on 2026-02-15 ]

b

ol s Gl S da 5 1) (Sl sl Jas 5o o) o
S S

G S Az

Oea3 5 s3] amaa colony PCR 5l saal oo 45 il
oo tgfol3-seb S HalS 5 pw )l lisas 4 ols plas Mg
09 Sl 05 ol 5 sad aladl el 5o L PET282 558
SDS-PAGE 3ulsl .l 438 K 5158 (il & s sasla
TGFaL3- a5 55 SLS 5 e Ol Ooiwy @18
15 1, BL2L(DE3) 3 55,LS 55 Obssae Jslas 3 Lu SEB
s 55K atin ks TGFAL3-SEB i jal€ o 5 5 1 S
INVILro Lyl 5o (Pl Gy 5 5053 bl shew 0y Hlge
Ls TGFOL3-SEB s yaslS (s 5 g el Jlayo s S
o Ol @l Bl Jlial laslS olae YL Gala
il oo HLIAN 50 TN VIVO (slg sa 3T alas) 5 3483 aalal

SI0yad g S

sarey pladl 4 ol D sty giiidl (o culea b 3ada3 o)
D3 oo (S8 38 S 5e 5 aliay Gaas 4S
&80 SLas 7
OB g b g3 (aBlie (B L3 G S maa (A5, (ol Lo
REW PRSI SN
~JReferences
1.Siegel R, Naishadham D, Jemal A. Cancer

statistics, 2013. CA: a cancer journal for
clinicians. 2013;63(1):11-30.

2. Siegel R, Ma J, Zou Z, Jemal A. Cancer
statistics, 2014. CA: a cancer journal for
clinicians. 2014;64(1):9-29.

3. Allen TM. Ligand-targeted therapeutics in
anticancer therapy. Nature Reviews Cancer.
2002;2(10):750-63.

4. Sundstedt A, Celander M, Ohman MW,

Forsberg G, Hedlund G. Immunotherapy with
tumor-targeted  superantigens  (TTS) in
combination  with  docetaxel results in
synergistic anti-tumor effects. International
immunopharmacology. 2009;9(9):1063-70.

WAY Sl ¥ o,leds 5 0,90

by ol pw (4loy0 § S youlS (i g (355 gen]

crlle oS als LES mli ol plas ga 8 BB 50 4 Gl
adiy Hlge 70 s casl oI SEB 055 5 5y 51 0 ng/ml
Sose s Jsbew wdy Hlge Vo Sills 500 8 (555085 Jslen
TGFaL3-SEB & S (i 55—y 5 - /-0 ng/ml e Lile 4
4 45 ael cwas SEB (45 55 51 536 sl Vet gas Sa
O SOyl i g5 wiadaa Jlall s TGFa wisd o ga s il
ol o 50 85 50 (copaml a5 SIS (sla) spma s
NgMl e Lile o SosalS (A8 55 Oxiges 2ib (o0 5o 505
Uk sy 5o 70+ e SEB (555 WA 0+
e 708 IV e L 0+ N/MI € Sllas 50 w00 S (555053
23S sose s Josle i,

S o Al wiadan 5 (SIS Gaileds Suila dallls
5 80l Uy st sl o S S il B s (500 5 55
4 TGFaL3-SEB S 53 53 (S 5 5y sl 55 5 TGFa uslKl
il oo Ol Ol s (ol S sl Bua

&5 4 TGFAL3-SEB K yaslS o5 5 sudla dalllas o
@lamsilS Gleae 4o o (il palla 5 ol S 56
2Leio) o5 N VItro el o 5o by Gl s (] 53 5]
O 50 Ol cublE INVIVO &) se 4 ST olallls s S )3

A s s a8 S gl (5580 o slow Sayl aeas 15

5. Fooladi AAIl, Sattari M, Hassan ZM,

Mahdavi M, Azizi T, Horii A. In vivo induction
of necrosis in  mice fibrosarcoma via
intravenous injection of type B staphylococcal
enterotoxin. Biotechnology letters.
2008;30(12):2053-9.

6. Solanki LS, Srivastava N, Singh S.

Superantigens: a brief review with special
emphasis on dermatologic diseases.
Dermatology online journal. 2008;14(2).

7. Ortega E, Abriouel H, Lucas R, Gélvez A.

Multiple roles of Staphylococcus aureus
enterotoxins:  pathogenicity, superantigenic
activity, and correlation to antibiotic resistance.
Toxins. 2010;2(8):2117-31.

A joa> Sy (S iy pole oLl dlxo


https://jms.thums.ac.ir/article-1-528-fa.html

[ Downloaded from jms.thums.ac.ir on 2026-02-15 ]

{orb

8. Xu Q, Zhang X, Yue J, Liu C, Cao C, Zhong

H, et al. Human TGFalpha-derived peptide
TGFalphalL3 fused with superantigen for
immunotherapy of EGFR-expressing tumours.
BMC biotechnology. 2010;10(1):91.

9. Adkins |, Sadilkova L, Palova-Jelinkova L,

editors.  Bacterial  Toxins in  Cancer
Immunotherapy. Forum on
Immunopathological Diseases and

Therapeutics; 2013: Begel House Inc.
10. Adkins I. Bacterial Toxins Are Successful

Immunotherapeutic Adjuvants and
Immunotoxins. Molecular Vaccines: Springer;
2014. p. 537-49.

11. Hussain S, Plickthun A, Allen TM,

Zangemeister-Wittke U. Antitumor activity of
an epithelial cell adhesion molecule—targeted
nanovesicular drug delivery system. Molecular
cancer therapeutics. 2007;6(11):3019-27.

12. Hemalatha V, Srikanth P, Mallika M.

Superantigens-Concepts, clinical disease and
therapy.  Indian  journal ~of  medical
microbiology. 2004;22(4):204.

13. Bhargava R, Gerald WL, Li AR, Pan Q, Lal

P, Ladanyi M, et al. EGFR gene amplification
in breast cancer: correlation with epidermal
growth factor receptor mRNA and protein
expression and HER-2 status and absence of
EGFR-activating mutations. Modern pathology.
2005;18(8):1027-33.

14. Grupka NL, Lear-Kaul KC, Kleinschmidt-

DeMasters BK, Singh M. Epidermal growth
factor receptor status in breast cancer
metastases to the central nervous system:
comparison with HER-2/neu status. Archives of
pathology & laboratory medicine.
2004;128(9):974-9.

15. Bo A-h, Hou J-c, Lan Y-h, Tian Y-t, Zhang
J-y. Over-expression of EGFR in breast cancer.
Chinese Journal of Cancer Research.
2008;20(1):69-72.

16. Meche A, Cimpean AM, Raica M.

Immunohistochemical expression and
significance of epidermal growth factor
receptor (EGFR) in breast cancer. Rom J
Morphol Embryol. 2009;50(2):217-21.

W'QV }-ﬁl{ .T' O)LA.A:J ? 0)90

Gl ol (yloyd 9 Syl (g (355 gen

17. Aziz S, Pervez S, Khan S, Kayani N,

Rahbar M. Epidermal growth factor receptor
(EGFR) as a prognostic marker. an
immunohistochemical study on 315 consecutive
breast carcinoma patients. Journal-pakistan
medical association. 2002;52(3):104-10.

18. Stratford AL, Habibi G, Astanehe A, Jiang

H, Hu K, Park E, et al. Epidermal growth factor
receptor (EGFR) is transcriptionally induced by
the Y-box binding protein-1 (YB-1) and can be
inhibited with Iressa in basal-like breast cancer,
providing a potential target for therapy. Breast
Cancer Res. 2007;9(5):R61.

19. Ueno NT, Zhang D. Targeting EGFR in

triple negative breast cancer. Journal of Cancer.
2011;2:324.

20. Imani-Fooladi AA, Yousefi F, Mousavi SF,

Amani J. In Silico Design and Analysis of
TGFoL3-SEB Fusion Protein as “a New
Antitumor Agent” Candidate by Ligand-
Targeted Superantigens Technique. Iranian
journal of cancer prevention. 2014; 7(3): 152—
164.

21. Becker K, Larsen AR, Skov RL, Paterson

GK, Holmes MA, Sabat AJ, et al. Evaluation of
a modular multiplex-PCR methicillin-resistant
Staphylococcus aureus detection assay adapted
for mecC detection. Journal of clinical
microbiology. 2013;51(6): 1917-1919

22. Botaro B, Cortinhas C, Mar¢o L, Moreno J,

Silva L, Benites N, et al. Detection and
enumeration of Staphylococcus aureus from
bovine milk samples by real-time polymerase
chain reaction. Journal of dairy science.
2013;96(11):6955-64.

23. Medhus A, Slettemeas JS, Marstein L,

Larssen KW, Sunde M. Methicillin-resistant
Staphylococcus aureus with the novel mecC
gene variant isolated from a cat suffering from
chronic conjunctivitis. Journal of Antimicrobial
Chemotherapy. 2013;68(4):968-9.

24. Sunagar R, Deore S, Deshpande P, Rizwan

A, Sannejal A, Sundareshan S, et al.
Differentiation of Staphylococcus aureus and
Staphylococcus epidermidis by PCR for the
fibrinogen binding protein gene. Journal of
dairy science. 2013;96(5):285.50-v

Wy Cu i (S pele oAl Al


https://jms.thums.ac.ir/article-1-528-fa.html

[ Downloaded from jms.thums.ac.ir on 2026-02-15 ]

{orb

25. Velasco V, Sherwood JS, Rojas-Garcia PP,
Logue CM. Multiplex Real-Time PCR for
Detection of Staphylococcus aureus, mecA and
Panton-Valentine Leukocidin (PVL) Genes
from Selective Enrichments from Animals and
Retail Meat. PloS one. 2014;9(5):€976.\v

26. Yuan H, Liu Y, Jiang X, Xu S, Sui G.
Microfluidic chip for rapid analysis of
cerebrospinal fluid infected with
Staphylococcus aureus. Analytical Methods.
2014,6(7):2015-9.

27. Perabo FG, Willert PL, Wirger A, Schmidt
DH, Von Ruecker A, Mueller SC.
Superantigen-activated  mononuclear  cells
induce apoptosis in transitional cell carcinoma.
Anticancer research. 2005;25(5):3565-73.

W'QV }-ﬁl{ .Y O)LM:J ; O),b

Gl ol (yloyd 9 Syl (g (355 gen

28. Perabo FG, Willert PL, Wirger A, Schmidt

DH, Wardelmann E, Sitzia M, et al. Preclinical
evaluation of superantigen (staphylococcal
enterotoxin B) in the intravesical
immunotherapy of superficial bladder cancer.
International journal of cancer.
2005;115(4):591-8.

29. Xu M, Wang X, Cai Y, Zhang H, Yang H,
Liu C, et al. An engineered superantigen SEC2
exhibits promising antitumor activity and low
toxicity. Cancer Immunology, Immunotherapy.
2011;60(5):705-13.

30. Lu X, Cheng C, Wang G, Shu X, Ma J,

Tong Q. Synergistic Enhancement of Cancer
Therapy Using a Combination of Fusion
Protein MG7-scFv/SEB and Tumor Necrosis
Factor Alpha. Protein and peptide letters.
2013;20(4):467-72.

Wy Cu i (S pele oAl Al


https://jms.thums.ac.ir/article-1-528-fa.html

Journal of Torbat Heydariyeh University of Medical Sciences
2018, Volume 6, No.3: 13-25.

Original article

Cloning, expression, purification and the study of immunotherapy
status of TGFaL3-SEB chimeric protein in breast cancer treatment

Forough Yousefi !, Seyed Davar Siadat >, Mohammad Mehdi Aslani 3, Abbas Ali Imani-Fooladi *,
Omid Nasiri ®, Seyed Fazlollah Mousavi ¢

1. Department of Microbiology and Parasitology, Faculty of Medicine, Bushehr University of

Medical Sciences, Bushehr, Iran

2. Department of Mycobacteriology and Pulmonary Research, Pasteur Institute of Iran, Tehran, Iran

3. Department of Bacteriology, Pasteur Institute of Iran, Tehran, Iran

4. Applied Microbiology Research center, Bagiyatallah University of Medical Sciences, Tehran, Iran
Corresponding author: mousavi@pasteur.ac.ir

Abstract

Background & Aim: Bacterial superantigens, stimulate polyclonal T cells
irrespective of their antigen specificity, resulting in a massive release of cytokines
from T cells and monocytes, and suggest that that they could be candidates of

Keywords: new antitumor agents. Recent attempts have been done to specifically target
superantigens towards tumors. Here, we evaluate TGFalL3-SEB fusion protein as

SEB, . . : . : .

a new antitumor candidate by genetically fusing the third loop of transforming
Staphylococcus aureus, growth factor alpha (TGFalphaL3) to staphylococcal enterotoxin type B.
Cloning, Methods: Recombinant TGFaL3-SEB sequence was constructed by fusing the N-
Immunotherapy, terminal of zgfa/3 and C-terminal of seb using hydrophobic GGSGSGGG amino
Transforming acid linker. In this study, gene coding for the SEB superantigen was amplified.

Growth Factor alpha, The PCR product containing the seb gene was digested by EcoRI and HindlIll and
cloned in pET28a expression vector. Then the synthetic tgfa-linker sequence was
digested by BamHI and EcoR1 and cloned in pET28::seb vector. The recombinant
pET28:tgfal3-seb transformed into E. coli BL21(DE3). Expression of

Breast Neoplasms

©2018 Torbat Heydariyeh recombinant protein was examined by SDS-PAGE and western blotting. In vitro
University of Medical Sciences.

Al rights reserved. antitumor activity against MDA-MB-468, human breast cancer cells expressing
EGFR, was evaluated.

Results: Cloning of tgfal3-seb was confirmed by colony-PCR, enzymatic
digestion and sequencing. The recombinant TGFaL3-SEB fusion protein with
molecular weights of 31kDa was expressed and confirmed by anti-his western-
blot analysis. The TGFaL3-SEB chimeric protein exhibited potent in vitro
antitumor activity.

Conclusion: Our findings indicated that TGFalL3-SEB fusion protein can be
successfully constructed expressed and purified and may serve as a useful
antitumor candidate for breast cancer immunotherapy.

[ Downloaded from jms.thums.ac.ir on 2026-02-15 ]

How to Cite this Article: Yousefi F, Siadat SD, Aslani MM, Imani-Fooladi AA, Nasiri O, Mousavi
SF. Cloning, expression, purification and the study of immunotherapy status of TGFalL3-SEB
chimeric protein in breast cancer treatment. Journal of Torbat Heydariyeh University of Medical
Sciences. 2018;6(3):13-25.



https://scholar.google.com/citations?view_op=view_org&hl=en&org=6771126353892033011
https://www.ncbi.nlm.nih.gov/mesh/68016211
https://www.ncbi.nlm.nih.gov/mesh/68016211
https://www.ncbi.nlm.nih.gov/mesh/68001943
https://jms.thums.ac.ir/article-1-528-fa.html
http://www.tcpdf.org

