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$KJI 8&#HR&ob &8 =88& $ KJ &&# !

& 16" B $h- 7do="+* ") ( W& ! "# " $
7 & 6i @T 6! =7% & & 11& 012345 % 6 "+
AR &S Z<. $$69% f+ OP &>$=& 7"8 94 7:;< $"
"&j& FI& &Z A&B"7 =8I DE I=$#; 6 SFC$$AB 7 2@
&5 $h& P$] 55 . dbido oblob & J1K& ) . , GH I
i&P &?5 &&@ =" * 7= 8REAS "GE&&&. : 8888AL A BREEB
DE& '&B<"& "H$ 7Z1$ ' B =$ 8 H &. & @&&ritral nervous system
$ 717 X =Z# IA# A5 2 &M & N& B K&L$ & & $8
l &IZFK @ ~L[ A Z AB &G® *$$"8 94, GH7?72@ , .
& & + $ &5, .7RZ5 H75 %Z R$S * < OP

& Z $h- P$ j M B R3& 7GH&IK&$S "7

Fn BK 7 B *&T &P=& U& B & S
EAEW 78 - | h- P$" |j &V $ - | " $ AJl

Experimental autoimmune encephalomyeliis Il W & /&$7 = &# &B =& S
%8& " 8&Z &&\K&&B7K&MH "7 & 7 B<Y I=# HIl=X %'5
G)5 /7- . $/7- o7 R .

& & =8&B 7/& I' % O +8RIRH &l & $ &Z1 &[ &
"& N& 6/&' & $F$&Z RB\p & 7ICI( =& & PA&\]& 5 ! P
IgG, 7Th, &88&&&& helpes Th, W &&&&&& " &" KKEK6 "& & & Z.&B &G
$&@ gd&IgG,. Immunoglobulin G D&@ 5/&+<7 & 2J&_1'!= &BBK

$8ES5 /885 B&. (RE IT" L& && R =& B5/&'3 & =& F$ &@
, & UR&H &K& "I&B U&S5 &Db5K&[ $ & D& @ 8B
$&# EAE" & %& 16 /LB / B\ & &B , & > $. \$c.

" B $) 1) $F $$=" & & =7 & B5F *Z ,
"$& &\ &5 1K & &  wZl /MNZ ) " d7 B<" = b, ?

& F$ Z $#" " Z =5 =& =GF$ , GH
%&r = 2-8& &% . Antibody Ab $) Fg$ $A&B f&L5 =& $*@e P

& %#$B 7) * | 1 ScFv 7% &8 =8db=8 &ObR & "* &
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K&45 *&> <FI& *&@ \ [%M7 \ 6
&=& "* I'$ I1Z U
7 &. %Z1* /B =1 ./
"& /& + CD4 & K&45 $0!>%$/Z
7% & =8&taFv & K45 F@ B
=$& $7&B & &M 9& !'&6-*> <
W& T1"&/& + "7 w-H "
, G&H &" E 9 F $ 2 M

B taFv 5

& E & 9 ] = /$"
7=&6 " $AB1 & .7 taFv" & EO!$
U8&& 58&& 8&& /88& 7 HaeBHBEE 7 6
&. &L &>el B" &EO* Z
$@ Z2J6 "6" H u576/ si
IpDET32a & .7 F &@ *$ $ KET32a .7
T His" LPdc=617576" $
1" & h &#7"$&& w5 ub76 $
=87 ub576 # K T Trx "LS$
&T & F$& & U5 /7 -
98 7pABl1 X&L & .77% & =& .
,&. 7 $Hindlll 7Notl™ A G PpET32a
KB y X& 0&67 @ *Double digest
= * LBRelB" "EOQO * ZtaFv "EO
AG Uz. 9 77 "EO0 i ,.7
FIH 2 M T4 > DNA
9& .70 $# "z
IT4 &> DNAAG& 79& .7=
"8&K 8& F & @ | 8&)taB&& & NEO =7 &

#g9 It -

&. / 6= | 7 5+BHJAK2

& &<5 &R&# $ & Wb=$ . L

Janus kinaseJAK/STAT &&&B $ &&&B
Signal transducer and activator of transcription
FC$@K $ Z1 $*7123J# si

& ?"& I1&H $t&4# | "$

7h X&5! @" "2Z250" G @

FQ B=%

$] &&5 "&& u57 &&ER5 ] &&

$&<7I117"; O" AB=-H "

"&&K &&  &&DE&X @ 58&5 " &RA &&B

& &?B3h=%& U&PF = B6

" /[ZBO 5 ="$ Z1" /ZBO 5
%& &"& &5 UL7 > Variable

1%& . "$ & 5"< ~"Nc. 9]

Nanobody SdAb !ScFv!Fab%&8b 2 & EO
& "&& && 7% K &&4BFvIS && @B&5
%& &6 &V 7vy UL 7 > "* )

v&+\ Z&012"EO F/ *@ %59 E"
5 Antigen Ag =8 K45 /| M#
7( &@&5"." K $/7?

/88 S" &% $ &&Ab= &&J = &P
&51$ &@ | &) Chaineay &Cy >

Fg $ A= J G 2°EO
7* &T &P=& & & &<=
=$&.%$7B T YV $~ " " $

" AEOCT™ / + "7 w-H "x

& &%andem scFVERK&A&FV "$ &R &R & &
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UZ. scFv7$K45 p | 7$ /M4 #

#&Y

WWW.Mmui.ac.ir



)*#

& LB </.w’ gm w°
$7 H&O & nnugmi "7 &\'nn
knrpm 7$ $haker 5 7Q C" $
" +k Optical densityOD. 5
MMO& 7 & & Z &> &\
Isopropyl -D-1-thiogalactopyranosiddPTG
7$& $ @ 5 CQ"$P$7HO
&&>3% && /1 A&EM && &&kn rpm
F@
"& <& 10!1u576 _\ T
&/I$" F@QAJ 7AI®" *41

7 xH&™ 7. 1@ 'AJ6"6"* 41

EDTA mM !Sucrose&&&&&&&&&M% X

Tris-HCICrmM !(Ethylenediaminetetraacetic acid)
y& Z&J6 "*&41 & I/$" 7
F @ *$ + Hiklscher, Germany 7

U&Z. & u57 &6 &&_\ &  &T &&

| Sigma-Aldrich Anti-His tag"$ &&&&&
$*@y X AJ6 T7AJI66" * 41
086 7 &@ *Poté&8lot

Sodium dodecyl sulfate polyacrylamide gel

SDS PAGE!=

F/H 1) G Western blof7 electrophoresis
K1&E " w &@ Sa&5=%&. hX&' "
& ! Minitab GHw 5*@ \ [,

*$+& & &0 F@Il) 5

Enzyme-linked immunosorbent asgay
F K7</H O $ ELISA
& &" & "& h# T

w &@ &nml lE. coli BL21!1/&@ $ 5

#&9 # 39

j7 && Escherichia coliE. coli TOP 10

%&8& 57 6 R && &&& &&&5 CaCE&&@ 7

& F &@ ZJ6 H ;6 " BSambrook

71+B 510" $#7i ,.7TK4

"7 8%&&\ 8&&E&ria broth LB W &&& $

"T & F &@*$3$/&'. nn pg{mg
Z&J6y X& o06!'i° ,.7 K4

I&H $ &a5 &T ! H.®.p [

PET &&7Z1 && 726 U&KZ. Kdv" & EO

Polymerase chain reaction 7 T7" Z 6

F@1) PCR
% &SAAR, &&%. 7 $P&&< $ & /8&&T

ngul 'MgCl2 { g ul 'PCR 10X H &8fpl

I Deoxynucleoside triphosphatdNTP

| &&.&&Reverse primer Forward primer

TtaFv" "EO" $ET32aA G rCul Hgul
$gc" && /&&’5 &&. $ &L qul:

1 &&- 0$g C!&& O$PngC! &&-Q$

$7 &&&E&AIC C! &&&&-EDSS C C

PCR & K4  F/H 1) #P On
&"G| ! K8"7 H7 p]
$ kb>& &=*&7& | 5

F @ | ) Gel documentatiofi > $
7T&R\8.5 Z&IGSR) &b
& & F&@*$& =& " wR@"MEO
IE. coli BL21" & " . . P .]55
288 J6 && * &&@ | +@8dAmb/ IM109
"7 8&&\} 8&& W &&&YmI $18&S. . 5
5 7Qc"$ %! nn pg{mg

gnulo& F &@*$$ L&@/. $ @
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Mouse * &ZtaFv7 & + !'MJI# |
$1e& 57G &@ "$ & anti His-Tag Ab
$ abcam Anti-mouse FITC* Z 0 7
8@=6&1 & &&" $7G) " 7%
"$&& &thFv & \=7 [/ + JLr
&&&MG Anti-human CD4 FITC' &&&)5
| 8&53$ &&- QB2 & &&Cyto Matin Gene
PBS& 'B@ 06 ZF @ U b

7 A& IBLE " & &&41 7 /18&'.3&& $ &
%& 576 pL[IK4" 06" . AJ6

F@*$ L1% = =87
taFvK &45 & p& [ ! &B IM#
U&Z. & && + DE& CD4 *@ h #
"$ && Mouse anti His-Tag A "$

/. @

Anti-mouse FITC Amershame& 57G @

Anti-mouse  fluorescein  isothiocyanate

*> &% @& [ Phosphate-buffered saline CMG Anti-human CD4 FITC/ abcam
F @ G Partec PAS, Germany H F@, " HU 5p [
Miniteb
Strain
BL21 B #)
Origami B ( L H
JM109 B # "
BL21 LB sorbitol #) " #
Origami LB sorbitol ( # "
JM109 LB sorbitol C
Origami SB sorbitol #)
JM109 SB sorbitol ( " #
BL21 SB sorbitol # "
JM109 LB glycine-triton x-100 #) # "
BL21 LB glycine-triton x-100 (
Origami LB glycine-triton x-100 ' C#
Origami SB glycine-triton x-100 #) # "
JM109 SB glycine-triton x-100 (
BL21 SB glycine-triton x-100
JM109 TB ethanol #)
BL21 TB ethanol ( #
Origami TB ethanol t
MK "7\ SBw  €BshgMK "7\ LBw  @BsH{ MK7B "7\ TBw' :TB

x—nn= 57 BJ "7\ SBw’ €Bgt!M$ I .
F$ G M@K 5"7\H MK7B

Xx—-nn= 57 BJ "7\ LBw" €Bgt
*7J1 .TBw ' €IB ethanol M $ | .
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FITC ' ()#* +#,-

/ / taFv : # S O
Anti-mouse FITC Mouse anti His-Tag Ab  taFv ( 0
Anti-mouse FITC 12-32 04 taFv 12-32
Anti-mouse FITC / taFv : % FITC
Anti-human CD4 FITC / / *56
FITC: Fluorescein isothiocyanate
"+ taFvK &45 | &B /&M # T
7Notl"*& .$7& "&AG ZG A U&Z. & && + DE&CD4 *@ h #

" &MEO YT f&B1 Z&& J6 "7 &Kindlll
F %@ $$="pelB * ZtaFv QCbp

Yy MY ¥

SR . . pAB1
< ks oy PABL Y1A7 bp

1a- +bp B <— taFv \svY bp

89 PpABl &67% )2 3 45- 01
taFv )2:;<
PABL & != ) %) -@-A= kb > ?M
( Hindlll Notl) ++D E) -4 2 C
B! bptaFv /) 2:;< " SF#G) -
' B bppABl & 67 < "

K& 1&.5 Z&J6 & . ".
*8&@ | +&&Bafy" & NEQ@HT32ai 8&
ZJ6 . .7 . % $7%1%
,8&. 7 K &&4" * &8&@uble digespET32a

#&Y #$9 I"

p &E F/I&H &0 & $ & "H &
7/1& + " $wW&H"* Z@" !ICK7<
" F@:X / H5=1 TaFv

K7 "8\ $€$8& & 55 &&& & &
"k Z&@" " "7 1=
757G @!'M"Z 155 (%
=& 17"\ $!taFvCS FITC @
7 Mouse anti His- Tag AB"* Z@ "
*&& 57G * LE&BEEBIRE 78L& @&
& 1= & | & &\ $7 Amersham
Anti-mouse FITC (AL "* Z&&@ " &&
I$ /Lr K . .g"* Z@"
| &Z5 F @ HOMG Anti-human CD4 FITC
$7TN& "7 & & QR & =

/| +

7 abcam

| &) &5 $1/& H"*$& @%$2 M
& &I1Z 7 &= 1z5 7/H
& O$2 &M pBS 'B@!\ #

= G&&& FR&@ | &%8Ng $8 + &8&&
" & H*>&& Pws B&&&Z /& H
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$ us7&6 & 5" I Dot blote

SW&HA&I6 7A&&E6" * 411275
)% @ $E.coliBL21

k kbDa & $DS PAGE7 Western blot$

R7(" %@ @

taFv f

%67)7 %67'& ) RSDothblot OP Q BOl
AntiHis-HRP) T
&"$V &W&3, U ) (V&W+ V&X' 7Y*UN - $
%67)7)- 2"%I$ Z= + - (BpET48b"D
&"=taFvV&X' 7 % 67" & 2"WM$
@™ pET32a "D 0 Escherichia coli BL21
)y 2" %677 %6 ) RS29
pET32a"D 0 E.coliOrigami E.coli JM 109
TMB C 2Dotblot 20 +W-@ ™
X 7"5 [8,3',5,5-Tetramethylbenziding
2 -7 -

taFvVYAkDa >

/[ 6"7 . Q @1 +B 5 O $#
F$$% '5 "7\ LB
"7 &&T7"&& Z 6 U&Z.RE8Re &
" & MEO &K@y X& 18& .5 Z&& J6
%@ $$=" pelB7taFv CQniop

Yd--bp

Y..-hp < YY--bp

oo bp (PET322,5 3920 taFY)
< Y\Y b

e bp (PET324) p

Polymerase chain reaction+D ) 2H&! 01
kb > ? M pET32a taFv ) 2;;<$PCR(
Annealing) JK 4= ) % )- @-A
iBBMp) 2:< + - =B) % @-A L'

Western blot) % Z01

-? taFv M kDa

Anti His- HRP)

M!bp) 2;;< O&D "pET32a &N1' taFv
T7)-% 7J"=2;<. ) &N1'pET32a
-7
<—— Y.+ kDa
«— Y+kDa
<« O+kDa
Western blot
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M Y Y

A S ;2 So,las
A (so,las

o= .
v- kDa s S

) \,9 0U< $Sodium dodecyl sulfate polyacrylamide gel electropiresi{ SDS-PAGE "R' | 01
$Escherichia col( E. coliBL21 % 67)7) RS$ %67"&) RSB )- % V&X'7> >?7M
-? MtaFvkDa O&D™pET32a"D )

M
- -

>?2M ) \,9 ]7 $Sodium dodecyl sulfate polyacrylamide gel electropitesi{ SDS-PAGE 01
* 01& " "US taFv2 ™ MkDa

=& & &+ &M¥{k K45 $O «kpa& " &h # 06 SDS-PAGE$

RYk! " %@ @G5S FY%@/ * ' % OkaFv f " Kk
WE&'IE. coli BL21" &&IELISA &

/0 I&&T7 k C" &&FEK &&E&SB/&E' .
Z$#/ +B "Z H'6" - $ taFv &b "  &R@E& ? IPTG rigmM
ob/obj && F$ $ .88~ j&& $EAE &% )5 , & *$+& & &5taFv/&T F$$="
EAE & J& & $& =8 $h- P$ | &MH#ET F &@ *$ZX%E mg/ml!$ H$
& p& G5 . \ $c $="/7- $# & K&45 &bl \ & $ &B
¥@ = $EAES) ) | Anti-human CD4 FITC" )5 "$ Ty
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B P

" TGate: R1

"$& & &R & &

Pcl@$ #KLS$
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& "$ Jo1j*
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=&# B =G ! 5!
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Z $&#"&&Z = &b
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A \
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%&LO &M 1 &7 ... &5p[ . @* Y& =&# HI=X % '8W / $7

?2<&5 %& O=& 1&& "& 1) FKk~m . " "7 7 B<
F@ %M\ %LO /LB &ZA&B $v-H 2 S !

& 5" & G& &Z7vang" "E $ K&/Z& w-H~ = IA % "5

7=& +B 5! & '>3dcFv" X . & 1'& 78 f7 &Fv7TA&SI T"

&% .7 TMNF-scFvt=&& &% 8'18& $ && T'CD47T" &K &&" G &&7Z58&

&& .7 =&& " &BCANTAB 5E && 8 H F/ 9 " L G "

& &@ *$ +R coli BL21= G $BV220 = 1 taRfscFv=$ ."$ 2" E

${gmgm =& >Z&&'P, G&&H s&&1=3& &B6/&1 & '=& $7h X&'5 G&
$r{(g mg{ml & pCANTAB 5E & 8 H .7 & *$$="!/H $ 2 e+7 B8 Z

& =& $ &T\J % O, GhiBvZ@ .7 $& A&\ $ & 5" & & A&B-H
& &P & $&@*$$/NB="0576 $ $"$ p-5" } 5 VG
pCANTAB 5 8H .7 $ac 576 5 . Ehn@ =B " "Z ~7,]
En@ pAB17 &é& 57=8& " &&& 1 &8EEEABR&
& & & & $<7 I"E $ "Q&A B & 7Z< ]&& .5 "REREK
& * &ZpET32a .7 7 E. coli BL21 &K & 1=& T&ZX "K & & .
7 & !@*$K- = $e B "EO & $F$ $$&<7= BEK" 72"\
us7 &6 &# /LB DE !'A.= 2 $ F&$ *$+& coli & . AB Ip-5
=$& &Z.$<7 l@= @52 M =& "7/1&%% @AB *$+ %3%
"$ & B-$" 5taFv B /M# 1&17}& @ !N = +B 5! 8
$& 5!/ 7&L K& $*&@ & B" FkC @ *16/." W
"& & IGB! $9 T . =G& /& &Z &A&B # P
F & 1& Z & 5 "®&& # "53
7 &%&& } & &B & 5" &".
I# 1 234 ECcQ @ ]O =" h#
@ @ .™"7$" = 6%M\ - =& & R$9& & G'E $
F@ =7+M *>'$ $")Z J *&7PpET32a & .77 . AB |
References
1. Zhang F, Basinski MB, Beals JM, Briggs SL, structure of the obese protein leptin-E100.
Churgay LM, Clawson DK, et al. Crystal Nature 1997; 387(6629): 206-9.
#8&9 #49 I -

WWW.Mmui.ac.ir



)*#

2. Babaei A, Zarkesh-Esfahani SH, Bahrami E,
Ross RJ. Restricted leptin antagonism as a
therapeutic approach to treatment of
autoimmune diseases. Hormones (Athens )
2011; 10(1): 16-26.

3. Ahima RS, Osei SY. Leptin signaling. Physiol

Behav 2004; 81(2): 223-41.

. Haghjooy Javanmard Sh, Khorshidi Behzadi M,
Amjadi F, Khazaei M, Zarkesh Esfahani H.
Leptin enhances melanoma tumor growth by
increasing endothelial progenitor cells. J Isfahan
Med Sch 2012; 29(170): 2653-61. [In Persian].

5. Friedman JM, Halaas JL. Leptin and the
regulation of body weight in mammals. Nature
1998; 395(6704): 763-70.

6. Massaer M, Mazzu P, Haumont M, Magi M,
Daminet V, Bollen A, et al. High-level
expression in mammalian cells of recombinant
house dust mite allergen ProDer p 1 with
optimized codon usage. Int Arch Allergy
Immunol 2001; 125(1): 32-43.

7. Meier U, Gressner AM. Endocrine regulation of
energy metabolism: review of pathobiochemical
and clinical chemical aspects of leptin, ghrelin,
adiponectin, and resistin. Clin Chem 2004;
50(9): 1511-25.

. Fleet JC. Leptin and bone: does the brain
control bone biology? Nutr Rev 2000; 58(7):
209-11.

9. Faggioni R, Jones-Carson J, Reed DA,
Dinarello CA, Feingold KR, Grunfeld C, et al.
Leptin-deficient (ob/ob) mice are protected from
T cell-mediated hepatotoxicity: role of tumor
necrosis factor alpha and IL-18. Proc Natl Acad
Sci U S A 2000; 97(5): 2367-72.

10.Chandra RK. Cell-mediated immunity in
genetically obese C57BL/6J ob/ob) mice. Am J
Clin Nutr 1980; 33(1): 13-6.

11.Sanna V, Di GA, La CA, Lechler RI, Fontana S,
Zappacosta S, et al. Leptin surge precedes onset
of autoimmune encephalomyelitis and correlates
with development of pathogenic T cell
responses. J Clin Invest 2003; 111(2): 241-50.

12.Li C, Friedman JM. Leptin receptor activation
of SH2 domain containing protein tyrosine
phosphatase 2 modulates Ob receptor signal
transduction. Proc Natl Acad Sci U S A 1999;
96(17): 9677-82.

13.Carmen S, Jermutus L. Concepts in antibody
phage display. Brief Funct Genomic Proteomic
2002; 1(2): 189-203.

N

[ee]

14.Huston JS, Levinson D, Mudgett-Hunter M, Tai
MS, Novotny J, Margolies MN, et al. Protein
engineering of antibody binding sites: recovery of
specific activity in an anti-digoxin single-chain F
analogue produced in Escherichia coli. Proc Natl
Acad Sci U S A 1988; 85(16): 5879-83.

15.Campbell AM. Monoclonal antibody and
immunosensor technology. The production and
application of rodent and human monoclonal
antibodies. Philadelphia, PA: Elsevier; 1991.

16.Babaei A. Production and manipulation of a
recombinant bispecific antibody which binds
simultaneously to leptin receptor and one of the
T lymphocytes CD markers in order to modulate
the immune response [PhD Thesis]. Isfahan,
Iran: University of Isfahan; 2010.

17.Zarkesh-Esfahani SH, Etemadifar Z. The
principle of flow cytometry and its application
in biological sciences. *1 ed. Isfahan, Iran:
Isfahan University Publications; 2010. p. 179.
[In Persian].

18.Matarese G, Di GA, Sanna V, Lord GM,
Howard JK, Di TA, et al. Requirement for leptin
in the induction and progression of autoimmune
encephalomyelitis. J Immunol 2001; 166(10):
5909-16.

19.Zwick MB, Labrijn AF, Wang M, Spenlehauer
C, Saphire EO, Binley JM, et al. Broadly
neutralizing antibodies targeted to the
membrane-proximal external region of human
immunodeficiency virus type 1 glycoprotein
gp41. J Virol 2001; 75(22): 10892-905.

20.Yang T, Yang L, Chai W, Li R, Xie J, Niu B. A
strategy for high-level expression of a single-ohai
variable fragment against TNFalpha by subcloning
antibody variable regions from the phage display
vector pCANTAB 5E into pBV220. Protein Expr
Purif 2011; 76(1): 109-14.

21.Arbabi-Ghahroudi M, Tanha J, MacKenzie R.
Prokaryotic expression of antibodies. Cancer
Metastasis Rev 2005; 24(4): 501-19.

22.Humphreys DP, Sehdev M, Chapman AP, Ganesh
R, Smith BJ, King LM, et al. High-level
periplasmic expression in Escherichia coli using a
eukaryotic signal peptide: importance of codon
usage at the 5' end of the coding sequence. Protein
Expr Purif 2000; 20(2): 252-64.

23.Jurado P, Ritz D, Beckwith J, de L, V, Fernandez
LA. Production of functional single-chain Fv
antibodies in the cytoplasm of Escherichia coli. J
Mol Biol 2002; 320(1): 1-10.

#&'

WWW.Mmui.ac.ir



Journal of Isfahan Medical School Received: 12.05.201

Vol. 33, No. 355, 8 Week, December 2015 Accepted: 23.07.201

# $ %!

Leila Momajadi MS¢, Sayyed Hamid Zarkesh-Esfahani BhBlohammad Rabbani PAD
Rahman Emamzadeh PfForouzan Safdri Arash Babaei PhD

Original Article
Abstract

Background: Leptin deficiency or dysfunction in leptin recept@®bR) signaling may tend to
resistance to autoimmune diseases. On the othet, heptin receptors exist on many cells and
therefore blocking all of them will probably resuit unfavorable effects. Targeted ObR blocking on
specific immune cells with a leptin antagonist sashtaFv (Tandem single chain fragment variable or
Tandem scFv) may be advantageous for patients avithimmune diseases. This project aimed to
optimize the condition for large scale productidrsuch molecule and to test its effect.

Methods: The cloned taFv gene was sub-cloned from pAB1l t63#& vector. The taFv fragment
existence in pET32a vector was confirmed via polase chain reaction (PCR) method using T7
primers. Dot blotting was recruited to detect protexpression. Optimization experiments were
carried out and assayed using enzyme-linked imnarbest assay (ELISA). Finally, the functional
activity was evaluated via flow cytometry.

Findings: The result of PCR confirmed integration of taFv @3 gene fragment in pET32a vector.
Dot blotting confirmed taFv higher expression inT@2a vector compared to previous vector. It was
found that media containing sorbitol, Escherich@i &8L21 strain, IPTG 0.05 mM and 18 C
temperatures were resulted in higher productioprofein levels. Based on flow cytometry, taFv was
able to attach to 20% of lymphocytes.

Conclusion: pET32a vector with pel B fragment is suitable $ecretory overexpression. Production
of taFv could be enhanced via optimizing media aultlre conditions.
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