YA-\Y J| R a)u AR 0,95
YA L

g g oS 39 S SLgIb i g sy
T auds 4593595 4193l (sOL T

"Wigiea1 39918 dily 9 ol -9 03135 5 dabold

1l D15 ¢ yte S ol ¢ (S ke 0dSails o Sy (65955 g 03,5 53kl -
Q\J.L‘Q}‘,@JLu.u).baQ‘.f.;e\if»ﬁ‘:Léﬁ:ﬂ'r}l.oa.lg..':u":‘L;{.'ZJ‘.;L;j}blgiﬁa};‘&)‘fu)lfﬁﬁ-}a"-ﬁ\:—"
Q\ﬂ“b‘,@LdA}-XACﬁJJa@.ﬁ»j‘}Lé:ﬁr}l&e&‘é‘ﬁl{wﬁe};Léﬁésﬁuﬁb—v

AZIOYs tallie by ASIE/% 1dllin 3L s

A

il s SO SG Sp  $AE (VHH) S s s lagosb 8151 0381 4 o2 Juate anlad ibaa
b gl b5l xS 5 8 20l Y/0 ssam s JsSse opl & Sl o3ls 0L Lalls VHH O b S bt L
Sl VH L Lad 5 Sse ool sy calis 555 0 aeS (NANODOAY) (63L 516 oJ 55050 ool a0 s e 4 5505
S a0 sl 5l (Sl andls Slegs el 58 s el Gl el 3 58l 58 J S ol oS 555 s s
4558 sl 5T JySUge pasis 53 sl il 5,8 3 5 3Ll Sl o s 5 5 3 S ANS
i« HRP

VL Ol psdie 4 ploil sa g sla SOl o5 63U N adss 5 WL Oly Gadws ol 55 b g 5 5l 50
SLis Jls d Lol plesl & g0 4 (53l 5 axdad s 53 45 LAd OISOl PSIFO. 56 s (53l 5 glal
F hlas BIS5as 8 Oyt leslinal Lyad s 0L slagalisil o5 oo 0L TGL ¢ 5 JASLE 21 (g S 5o
HRP o ot o)y n a8 dlaosl s e (3L 31 Slos past ond 5 adsid g byl 3 s s
Ll el 0315 e 5 L e

Al e (K 05 5 Al el Ladss glaesl sl oS das e 0lE 0z s s SDSPAGE L LT el
3 Sl (G ) 53 00 A5 HRP 4 aS55 58 (63l T o ol sla i, Sl sslinnd e o T
il (3L 5L eSS L;u(..:..“:..e 03 eslinal JB o A 5 S5 S L;sb_‘j:j Sty sl le j}lj

S 55 S0 3l (s lalllan b acslie 53) (g 5 (M Olsoe coiSUl 5 0o 5 Lo 038 i U o) s 6 S 4o
asion s 51 S g0 0 0l 5558 5 OF ade (3L AT M5 o3 al o 3 40T (s 0l 05 S s O
1V e 5 33 L past sla b, gl o L sl Gasis Sl ol S5 o5

5l 55 8 Ol S VHH (gl 56 08515 uds

c@‘a@@)ﬁﬁwaﬁu}duéébfimﬁcdﬁ 4o de _\
s cle 4 Jsens 6‘-“&-"%@4‘{)5 39 Gl 4 s aS Y 5 ala S S ola pi C‘f\ £ Y44y Jl s

Gl S ady O 5l 6 5eS 05 CHL ass o5 S axdy BB gl gl o1 5l (635 4 i £ Ssl>-
s S b ol s S ooy lagnb sl ol s slael i ol 5l pfw azdy V] as plebs s
E-mail: Rahbarif @modares.ac.ir VEVYO-TTY ¢ iy Bl o S5 (85505 5 03,8 ((Szy psle 0dSils ¢ psibe o 5 o1 Ol g8 14515 LS

AR



Ol lsaa g ouljs ua, dabld

A 9 S 5395 (SLasal 3L panlas g ol Ll

ol 4l SlS Sy Sledbl 15l 5 eslu gladase
S S gl J 3 51 sl sl 03 5 o s
I8 Ol 4l Jigr gbaa S 5 Sl 5 (Cloning)
el @315 3l S S8 s 0s8l M5 OG5 0L
DVY=AT 3 S o,lal O @ Ol 55 o 45

Lo J3U ( JSLa 3l 53 oS 5 (s n Ole Lok «
obie da L56 ol s alds b gaiaze Sl
el 05 by il fole 3 a8 ( (S5 S xS
Ole 5 Jslw 5l =5 (55 1 SO o e (o 505
Jelse on podas Llodd I )ls 28 #5Y 03]
Jold L33l 55 oS S5 s YL Ol 4 sl
Aramey S sl Ol a8 Sl g 5l
sl aeslt (Promoter) |, e s olswl S gu o
=l 0545 ez 5 e IMRNA (6L ¢ s 555
Ll 2) CiS lase 5 oS Lol i s (Codon usage)
058 s s (S e M) S8 D5pST Ol A
DVY-AT 305 Ol Ol 3 egr oS
oS5 slassb sl g o355 p3Y belse o iegs
53 dad ;S ol Do pea s e Sla il e
g ol SLabis J S50 b S0 IS5 il s
J=E Ol Al Tl s byl s el 58350 0l o
23 Dy oSS e s O 1) S S5 J S5 3l e S
OplS55 55 5 0l adle (o3l =T a5 Ly pss > o
St IS 4 Tlg ¢ om 5T IS5 4 (Conjugation)
sba i sl 5L b s e ool Dlads s &S
o) a5 glad sl dagesly ST Sl sast (e
o sl sial s (IMMuNOhistochemistry) oo s s o
Sai g Iy s o ls 3 4,8 (IMMuNocytochemistry)
o 5 A5 Sl ol Slalllas eSSl e 5 L
S sladlis plsil ki 8 s (3L 5U Dls poart
Lol sl 0558505 ol Lo 4 50 5 Sl plail b= o
kB 5 «(Immunotherapy) le,s ol Glidss ;s

cl_ﬁg:)‘).b)'_i)t_tbu)b)é sl (5‘)-’ Jjg}n w‘ o}ﬂL:

YA

(Variable domain conventional antibodies) oL:VH
VHH Jss o VH o S ol & ¢l o)
S (Variable domain of heavy chain antibodies)
SO Joem S bl g o oy 0580 4 (p
Y/0 sgd > 53 sS40 ol &S sl enls Olis j2l= VHH
o e en )l Jsb gl E ) S kS e il
ess SO i Sl s e S 63l S5
& odi g Joaze (o3b T anlsd o 2 S (2L 50) VHH
VoY ssd 53 s Of JoslS aada 4 S el 0
&3t G515 3l el sd 53 solad 5 O lslS
TP ol e Jlasl o, slyls

30 Jalas (vector) 150 G s sobsb 058 Ol
Aoy 4 0550 4 Jlas! axdad Szl (phage display)
Olse s bag SL s add il (6oL 5L Ol 5 (ol 8
IS g0 03531 sy gl a3l 5 Sl 3Kl SO
Gla i sledel Cosas slagesb sl .ol Slubs S 58
Fab L aemlio s odd el lalY L 5 6l 555 5
(Fragment variable) Fv , (Fragment antigen binding)
Lo sl as (single chain Fragment variable) scFv ,
L ea,ls olist s glas 5 p olodsl s Oyl
s SO Sy b 0l 5 05,5 05 LAl e dle
smaom) 53 15 05T st ate JolS dalsd 015 e
(=S 55 s VHH 6,5 1 g was @ (in vivo)
o sas o)l (635 4 a5 Ll Dlo sas
3l anss 5 padss Ll 5 Wb easl L Oyt Juls
A5 Ol Dl 5 Jglows Dl (a8 oy L 00 SO
SSsdssn Y ol L 5 05T o5 Jlas! el
2Uls 5 SOl VH ks o s 5 ,Les (Homology)
O Jsb CDR3 v yas o35 olad slp 5 ol cxlis
IV=-£] b

S (Prokaryotic) s 55, slasiomw Ol )3
S5 S M Sl el il ) Sl

)b)‘yt_:vsb_?t_véj_wv\_&)&[_sb:Ca_w‘)‘b‘)))j



VYAZ Gl N oylads Vs 0y 90

G0 (Sudi 33 p gle alas

(Ethidium bromide) .l sl 5 6 8L S s

s S 4 Fermentas 5 Roche «s .

O se 4 dsbous 53k 5 5L alia A5 —¥-¥
(Immunogen) &3 gw!
9 Sl sl |50 s (oo 6L 05 JLasl -\ -Y-¥
el Mg agr Ll 3 )

05 Sl sl plide 3 3l 50 A5y ske o
Y s |, (RRD41 ; RRD5 RRB12 RRB71) (sl 5t
(sub-cloning) o3 Jlas! 5 sl (s g ods Js3 s
ol 4.8 8 o5 PSIFY L L 4 ) S glagsab st
oLl ity Ly oS i (Primer) Sl i o s
anks S8 bl Bbsl (BpuAl) 5 BamHI :
5 lb 5 M Ul e pSIFO st s VHH

ol

Sosre Jolse nl Sl Glad S pe el gl 20
A5 G 3l elS oS Wl s de e
Lagssl sl e a6 o3l (31 050l 558 5 Ladss

[\ 24\*] C,‘.w‘ ol o3> Cf;

L“d.:’j) 9 3lge =Y
3l g0 —\-Y

{(Bovine Serum Albumin: BSA) (558 sl ¢
SlasS s ol ol (Arlacel) |
e S AT i e IS i Sl
G-25 .ssle_. (Horseradish  Peroxidase) HRP
TMB sl 035l s JLai J3 (Sephadex G-25)
3 ol 1515 = ((3,3,5,5-Tetramethylbenzidine)
s % ;31 (Phenylmethylsulfonyl fluoride) PMSF
SLSI T4 DNA Gl Tag dumﬂ A 4 Sigma

6l_h)3).; Cb_:‘ u‘))le udNTPS cb_}.«\}u ;U.ZJJ LSL“‘;HJ"T

Vp-Bam: ¢'-GTGGCCGCGTGGACTGGATCCTGAGGAGACGGTGAC-Y
Vp-Bbs: o'-TATGAAGACACCAGGCCGTGCAGCTGCAGGCGTCTG-Y

4 S sl 25 b Bl 5 45 ol 559 T4 DNA
Dol s S Lize (TGL) 55U 0L e
oo sl 5> (Tris-borate) TB L s ;o
3 dm el sl o3lw g5 TGl sU (Ampicillin)
1) (Optical Density) s, 55 e o ol 5 L2
Cble 5 olag ey Cidises Lol 15 55 oo /V Jslas (e 5t
5 Il (Isopropyl-1-thio-B-D-galactoside) IPTG
el el 5l ey 48 1S Jpams (555] e

[\-\] JMT C,‘.\AJM n}.u\ JAL::LA )3 QL:; L;‘j" ‘bi‘j":’

b sb ol pemr -Y-Y-Y
22 03w sl 6L 53 (6ol sl) (s 5 Jsmmes
MiVey Csny 3l as b e — (Periplasm) st »
4_>u}_..u) dl_i:_'l) LSJQ—"J‘ 5}.\::)‘ n:La.:.,,:lLL;]:SLQ.;S

14

5 odd sl sl S5l Sl eslinal LPCR [2Sly e

(Denaturation) S s sles L 5 5l ok PfU o 3
00JsLxs (ANNealing) ous i (il Yo ) a5 48
0+) a3 VY (Extension) ous Jisb 5 (aibYr) ax s
Sl aalsl 3 s S alnil Sladad 55 st 2 Yo L (s
wld 0SS N g o s SIVHH La0) 05 S 1o
Slesliul Ly 5 o3 ,S ool J5 51 bp gor—¥e slat
3ol ol QWITMNCES 5 5IDNA 2l sl oS
o>ll s pSIF9 st Zl A 5 i3S s e el
33 0=l G = oS S e el 5 3Ll 05 0
5 Bbsl s BamHI slaq 5T L e 5T s cad> 0
b S plasl 55 oobsl 05 5 BU ) allur sladly)
3 o e 5 J5 ) ) Al Sl g An dd s
SeS L PSIFY LU 5 (5Ll 05 o2 bl 5 JiL



Ol lsaa g ouljs ua, dabld

A 9 S 5395 (SLasal 3L panlas g ol Ll

oo JLSG ama 53 (e 35l 5 ole SOl L

DAl s S

B p el 03 fi VYN
At el Jud el s W 0T S
(ol 0 plsil W81 Sllas opl 258 2 8 )
(Polystyrene) o tul L < b 51 Sals Yoo js )
s lassl S Jsbe Lslsasl Ul e Sl s
s BUA sy /0 s s Ll (ug/mi e el
sl vy Sals s o pg/mhy s BSA J s
SOl e sl Sl a5 YV gles 53 G b -Y
Y N lind B L it e T
s i glo B8 g5, @ b =T L 5 pH=EVY
2 eSS Vo L laSals o 05,5 5 -t
BSA 7y (Blocking solution) i 5 shewe J sles Sal-
N o 1SS 58l Rt a5 YV 3 csle e 1
S A e B e gl 035 ol -0
\ \ \ \ \ \ \

4_3(—5 ¢ 3 ¢ ¢ ¢ )
e Nerr Yeeo Feer Aees YEeeo YTYeoo

Jﬁl_:)‘ odle L;;L_: 6@&(@)\[5}5 )J_}@U_}J Sy

5l =1 Kals 53 53 5 (Enzyme Immuno Assay) EIA

el ..z . e )
‘Mﬂu‘m‘fwﬁfrﬂww&)r

A, YV s eele S (Incubation) o sl S5
N oad e I ST mﬂcslﬁ;&b

f; Jodon ST v+ olAS s LacSialy ol 4 -
19G e s 5 (ol 5D) o 3l 5T o 53,
543 LS HRP & Late 5 5 o ol g 5 25 >
31 Sl a3 YV s el G0 5ol 5SS iy

035 S 5 Wl gt B L i 5l =y A
ot b gy Sl o e b

J=e 1,25) TMB J s 5lplor (Salr 8 a4
Vo 0 3l ase as as Ll (HRP (gl s oo o 5
ol sl 53 ol K (Kb 3 Ol s adids

[ AJUNJ V_lfT

Chle & g Ul ol 5 55,8 s L3 Lle J e
T e Sl s (e IS MM 2 -0)
A 53 ool sty lassl il 5SS a5l s e
cJ-) (2-Mercapto-ethanol) 2-ME ;2> 5 Ll
545 ol 1Y 5 53 SDS-PAGE 3,55, 2SI (L
el ey S (g5 WIS, 0T Il
L oo iy bl 55 s (Coomassie brilliant blue)

DVT 3 8 ol HRP & Jate C-myC 5T 51 elica

IMAC 05w b adss —¥-Y-Y

(Immobilized Metal Affinity Chromatography)
U550 ol oLl Cjpo 4 asali sl opl Oy

Sleslerwl U ja s ol s e 0l (Histag) sl

(Nickel-nitrilo-triacetic acid L Ni™-NTA) | ¢ sz

Josldmal Vo Aw Vo0 S Ly as Jal i 5o

SDS- PAGE Jj 35 — J s> 5 ol (Imidazole)

DV s S 5,485 S

s 31 g 53l JUil Sy gy 5 Y-
it Lol sl lad s oblS aub sk o

53 dlasl LUl adss e 5 YU elis 53 0l
sl i gl sl 4 edd Ol slaab sl 51 s
L (MUCI mimetic peptide) MUCL Jis sladzy)
(EnzymeLinked Immunosorbent Assay: ELISA) 1,31 s,

s S el

S8 A 5 sobgl ade 4 gl o3l ST calu —¥-Y

b s oS 5 05,5 cpesl —\-T-Y
e ya s gl sl bl (g5l s
3l oS5 Se 00 (ol o (55 S 2 e
LS (AdjUvant) o pesl 51 sslass onm b 5 axdls
5 Ak i (55 F Sl « (Fround) 3
(G ) 09 Ol Sy 3 e V0 =Y) Gy 55 canls
Lol 50,855,500 YOu (g Sli) 55 53 .28 5 el

sl GG g s Gy SIS s a4 el il



VYAZ Gl N oylads Vs 0y 90

G0 (Sudi 33 p gle alas

HRP 5imgy b 5l .o 5Jbs PH=4/Y Ve L Ve
/8 HRP Jslows g as 8 e 5L 0lea 5imlg s
53 ed ) Sl e MYMEAY Jplome 51 23 S
33 SL 3 Ol SOl el 53 51 dny s Bl (S
gy STy sl |5 G 5 BS b gloe 0l ol J sl
Lo wlsl G25 L.sslis Df 0 ol sl s S
alsl s dss Gl STy 5l Kad 5 Lol slads b
osly sins Slo S o AL MEY/Y L il Gy Sl gt
b dtoe ST v ed s sl S dome i 5 u
o Ve o Ve g MY s 0 S e 0) Sl
by e 5 s S LGN (s g o5 Dy
Jsloen WY e Todzen SO0 55 5 BUI (slos 3 8 gl 551
q,.pl_w&ﬁT;J_?mjnJJaélﬁ;\;;\)J_,awﬁﬁ.x_w

LY+ ] as sl SL6 3 Ol 5T

HRP @51 4 5558 56 (b 1 adss -v-¥-¥
HRP) S 5o Jpe clale sl eslinal b Gy il 3
e b 2o S esliial da a3 5 (196 4 s
slulis pH=V L elsl m;yi O g J gloes 31 (5 5ls
= a— (Conjugated) « S 5558 s 5 g3l T

¥+ a3 5 ¢lil HRP

HRP a J..a_‘.a gl ‘5.5\4.651 S ey AN
5l 5555 51 A

HRP . Jate 456 53l S il 050l 55 8 ol 5l Any
G L a0 el ) 5555 O35 o e 03551 s sl
i il AT S5 3 e 253 S 1Y
CJ_}LL' L)-’~‘ L’ ‘J};d‘ rbu‘ Y-V-Y Cad DL okl rbu‘ J}‘j‘
3 ‘u-‘:’}ff' 4_1}'\_'76:\_30_:31 03958 Gl 40 d> 0 5 a8
g@»du@)gHRP@Jﬂm&}fﬁ ‘_;JL.L;JT
)‘.a\_su_}bj_&;ﬁ s_é.:b-/\_}\/ Abjo)b}i:dp oJ_}P\ Lh;ﬁhb:
@W)JﬁJ_‘oQ)HJ_iLdQ_w‘Q 4.l>-ja:\4.l>-ja
S e Al i il g e el S e
DV 5,540 csas |, HRP & Jae 4 56 L;:L.'d:j Sl

Y)Y

) ks 5 eiS g JLHIO LSS, g

53 LSl (655 wdr Sl S e 5305 4

38 plonil 1Y S5l 3 olSaws LM £00 - 50 Ik

Shm mdils ) 55 5 3 S e BT e o
DAT e GBS HRP @ 05855 S

(Polyclonal) Ju s 6"-:;;’-"7 EUNEE R R
75 oL lyls slap e ST )

ST My 5 ol Sl b a5 5 0315 gy S g

sl el |51 (69) DEAE 0551 a8 sl 35 SWS L

I b g4 ok padsns (63b ST 5 s —8-Y-Y
(Checker Board) s, S  sown 3l eslatal b 4

‘M&a&co&gwrﬂ&i@u)w U‘i‘ 6‘]’

St 3g 5l @b ol Calises lac ke &8 sl opl L

DT s 8 ag ool

6356 ade w56 o3k 5T s gaas s —O-Y-Y

:)‘J—?L:—vl‘ JM v.v-') )‘ oalaul L' C,-:.ALM.:- m;ﬁ (;ﬂj‘
DL r;)f{:a '/\ 9 v /0 c\ LY cf, u/\) 6@@)91.9 u,ll.“ol.o)T Ls 9
(el (3L b 1 (Sl

L=V s am odd adss 3l ST Sy s (0
SdlaSalr s 6oL 5b Calise glac bale 5l eslar ol
KLH ,BSA U, |
slads s Ol s2e « (Keyhole Limpet Hemocyanin)

?:M C P 1“5,,4 (51

5[\q]%>;n:m‘&:ﬁjﬁ &fjﬁ}s.c
IV ] 4 asloes

HRP 051 4 53k 56 ade 4 5t g3k AT Jlasl -1
3l ade (o3b BT (VU 25 555 5l Oluedsl 51
(S oS B Sl S padss s b S 2 e e 5o
Sl S o 3l s 28 5 el el gl sl mg/mlY



Ol lsaa g ouljs ua, dabld

A 9 S 5395 (SLasal 3L panlas g ol Ll

VHH (5,5l gozr -Y-¥

3052528 b Ol Ll 3 05 5 el 5 5l
J3S50 0Ly = JIs (Blotting) K5t s SDS-PAGE

IMAC § s b ks ¥

@ JSi 55 4l s Olmean) 4s SDSPAGE ;) 465 53l
(C,.w‘ [ céj‘ﬂ RRB12 dﬁﬁl}u’ d)M

y
3
D
* - \ Ve T Yia
(mMIIPTG Ll
L
o -
. /,,ar———‘
N ore
3]
3 e
T
-
I \ VA v Yia
mMIY IFTS  cLls
)
3
D

T T T T 1
- ] B Y il

(mhdy) PTG -

6,5p&;jﬂdujquﬁwﬁ@g&ggolﬂﬁdbﬂJS.:
— °C — AV °C) Cilisee slales s MM WJ_JPTG e glaclle s
(@) ol A 5 () el T (i) ol Y slalles s (40 °C s m—
uuh)sggaf@ﬁdlzaudwlgmasimuxRRBlz 048 ¢l

A3l 2 PTG Yas oV Clle 5 wgondow a3 ¥ (glos j5 2iS

Yy

s Y
2l 5 sl b 56 & ol 56 03 Jl -\ ¥

ossl Mg ag Jaul 2
3b 5t 03 sl adsl (S0P (5, PCR wi A\

.\ JKJ)MJJQUJ\)Q}

Sl M Saler PCR Y gea e gl 1) 5,81 J5 55585 55001 YK
SO a5l Lacale a5 5 b ST Oles (61 PCR ise J 25 CSal
ol 0 (6,108 503 DAL 5 D5 B71 B12 slagsls

JW‘}Mr@\j\MQTHU)@ngQ@E

PM@Q)M%TGld}SLMJJB@L&;Jﬂ}A
el (38 90 i oIS Tl 30 (930 56 05 (g5l 0518 2l 5 slwd)

o gdl ol 53 M5 sl ae Tl S ) - Y-NY
YoV e/o LS IPTG bl v (i ol s
s 5 (o 4 3 YV 5770 (Y0) (glas avs ([N 5o L
O3l 3550 (Colw SA 5 YV OYE OY) O aenly 5SSl 5,53 Jib
el = RS N PR L P R S
Gl S s wila S o b w5 6503 5 6l S S
Sl VY Ol aoed b K2 cpl 53) ol 0l 03,51 T 5 ¥
53 Gt S Cela Y eai sl Ll i (Gl oS esls
s IPTG Yy o) e 5 g a5 ,3 ¥r (slos
Ll 5 Ol an a0 S (pl gl o s b= JS
L cdale 3 e sl s Ll ag
Lol Aoy dlis s SDSPAGE 5 =i 5 55 -
Sl 53 s s Lol S G ) s s
(Gel Document) e 5.S1s J5 o&aws 3l eslizad b 5 (5,5

b 8 &y 0 (Pharmacia)



VYAP lgs ) oyladi Vs oy 90

ey oSy p ols alae

JALd
ay

FF

Fo
Yo

¥

d T el s () Ko 5 (&) SDS-PAGE 4 ¢ 52

el 503 (5,054 505 DAL 5 D5 B71 B12 sbaiy S 5l i«

i

- ’
oKen (6,50 (V sty (M LRRBI2 0418 jadss ol e Jgmams 0 K3

s S1 5 (8 i fate jadss -'o,;“wsd-,;:s\;a‘ec,;s&”@u(r
AMMJMUWMAS

Yy

3
3
D
Y B VTS T 11
(mMI) PTG ki
3
3
)
* R+ ] ik Y Tid
(I3 PTG el
Yo o
3
3
D

. ] i ] ¥ Yid

(M) IPTG chi

JU 5 S Ao e 2 2L 50 Ol Ol S5l 2 ¥ S5
slabes 5 MM >, IPTG Cidoses slacble ;5 6,80 i 2
cela YE sl 55 (——Y0 °C ; —m—Y+ °C —A—YV °C) il
o3 o213 0L RRDAL 0,1 (51 (2) celo $A 5 () sl Y (D)
A ¥l ps clis el ¥ s Ol o iy o ds @L;;ASCMI

AU o IPTG Ve o V clile 5 ok



Ol lsaa g ouljs ua dabld

A 9 S 595 (SLasak $3L panlas g ol Gl

AA

WY

JYCRERRTS
=
N

T T T T 1
c KA Bes W8 Yees YYD

(Sal j2 o ) il el

(Kalx s pf;,ic» V) edd el glageslisib msly S8 ol sV SKS
el a5 03l OLES BSA W Late Az m 05051 L
(—4-RRB12, —~RRD41, —A-NSB)
S A oot ade 4 g o3k T csle Y
2P o 035 gAY

Sl 0 b 48 as sdomis Sl O el Ol 3o
MJ\J@T&«J.J){ olile 3L Olg- £ 8 st OAS el

O dgdr) sV Eees 51 5V 25 Ol D IS 25

3L 56 ke 4 56 (534 AT Dl gt s Y1
2 sl el =T Sy s Conlas s =
sl 534S 5o b Ol .cmul ol 03,51 ¥ 5 Y Jsld
Gy 58 5 4 b (ool 5T comal ol 03ls OLiS
= sl 03T s WL (S s ol

A3k e o5k

Ll amwloee —¥--Y
S 7 el YL ol dis bl e s
3Ll oles oo il o (3L L ke ol s

Aol Mty 33d= 53 basb sl (gl edd e 58 &

HRP) 51 4 Joate 4 56 34 5T 55 gy 2 -V-F
S HRP G o ze a5l (sl 5T (6l 25 s 4

.LJ:LK;A V/00e S RS c@l}:yﬁw‘ QJ.ATi dj.b—

Y¢

a5 833l 5 Oly 033k Ol el 5 Al —£-¥
= IS8 O L ades Sl 5 8« adesd J peames

eusow@us%sﬁ;)j;,,ﬁSDSPAGE J5 s
el e 550 Slaeali sl sl W am o b alss
o3 osld sl (U JS8) ddl e cosline SO a3k e
Lel osls a3 55 55 5 oal Cowsay (3Ll (55 Olee
SLa0s IS 6l - Ol o33 45 ()5 b 4l salie LB
) 55 S A RRBIZ 5550 55 2l 53 0 5Vt ez
/04 RRDS 5,54 55 2 5 p_f Y RRB71 5,5 s
e,\_;ua,“_uadu&;,ﬂ.szRD41>)f)>J:g)>¢J§
=l 9 Ml o O S VUL VE Sgd> S5 05 gdoee o

Al e C-myc s His dlis (g5l lakas

oS 3l ey 6oL S Il STy gy 5 —0-Y

Ol slaali sl 5l 3550 53 Jlail U1y L 1Y el

55 (MUCT ilis ladizg) sdi e s ol Lo

o 35 JsSgn EiSTy L sdlasOlis & Ll VS
ol s e

RRB\Y RRBYY RRDb RRD¥\

&

C



VYAZ Gl N oylads Vs 0y 90 GHse (sScliye o gls dlas
L&Cﬁ JJ:J Brrad 5 \J}-”:
BSA BSA BSA @bt R R lacaler i 3 03 A
eSS\ | 2 S Se 0 | 2 e S8 SCETCR P P S N N Py
Sals s Sals Sal Sals s Sal Sal e s
Yl V/0 Vit ¥/oY /0 /Y VY2 (pml Olg)
V/Yo VT \/e ¥/44 Y/t LA VY (ol )
Yz \/TY Yz /Y Y/YA /Y Vg (g Olse)
AQ V/\ A ¥/ AZARd YL VA (ol Ol3e)
A V/e A v/ /YA /Y0 VA (ol Olge)
Al YAl A L7AL YAY /A VY (ol Olge)
A ./04 ‘jov ¥/ /4 Y/ A VB (ol Ole)
YA \ A Yz V/EY VAN VY2 (Cpml Ol
PBS_ i J =
/44 Y 0y Y Y A o S
(Phosphate Bufferd Saline)
EENCL IR A RUNNNESENWLA QUPST
/an0 o/ /o /N +/0 | Y § A LSalr S s 0550
P89S | SR | eSS | eSS | eSS | S Se | S Se | eSS | eSS
Sals s Salx s Salx s Sals s Salx s Sals s Salx s Salx s Salx s
/A V/0 Y/Y \1% Y/A Y/4 Y/A \a% /o s3bst
oY oY Y /e /e . /0 ¥l /A \/s "NSB( BSA)
*NSB: Non Specific Binding = _olaxl & sls Jlas!
s 5l e 53k BT S5y oen ¥ g
) PRI LSals S 3 0 1
Iy S KLH BSA VHH
(Ovalbumin)
g /oY /80 /0n Y/Ar Salr 53055 S /) bt all> @bl
/e +/OA +/00 Ay YAy EIA L
HRP o ot 456 ol 21 25 end £ Jgudr
BSA BSA BSA R @bt @bt Lol S 3 03 A
PSSV | e Sa S0 | eSS | S EIRL 2SS0 0 | e 858 .
Ko Ko Ko e o < |Anti-VHH-HRP
V/4 \/A WV /A YN /0 V/AYo
Yz VA V/e Y/ Y/A YA V/Yo.
Al ‘/OA YA\l YV YA v/84 V/ous
Vat3 v /OA v /0 V/A \VA% \/8 \VARERS
JAA JAA i VY V/Y V/e AT
/4 /Y Y Y Y A EIA b (i J =5)

Yo



Ol lsaa g ouljs ua dabld

A 9 S 595 (SLasak $3L panlas g ol Gl

Olajon Oly 4 538 & o JSLa 30 Coslio glaes S Sl oslid
Sy 4 anks3 O L L 5 s, (Chaperons) Lo L |
el 0 aal 3 Ol Rl e S ple 4 e
b =5 6l 05 VL sl D558 iaan
S 6l emalie oS S| Lal 5 6lls) el
DT S o sll 1 0l 5 a5 5l 5l (aggnb ol

Sl by ASLa 2l s Ol Rl sl dealy cpl s
Lyl asdllas 4y PSIFY J56 55 (o3l 5k 038 S lS
S50 4m PSIFY 3L as atls 5 Oly il sl ciliss
Lol coodle S 03,8 51,3 L as ol ol > b
Ll s 00 5 olsb 05 o5 Joee cdL 55 (OMPA)
s YL Ol 50 PTG 3imM)Y el L (I
s S el 4 OF i 5 ISL 3l (6,8 s oslisit
Sl e (pl SV el Gadsd 3k U g 5k Ol e
53 A8 as syl i ) Sle S de YO UV s
635 Oly a5 Vs 3 3 g 50 (gla 518 L anlis
IAYT sl o glala=dle LG Ol MO/ £20-)) (5581 5o

O s 5 15 s ol g3l )3 s Ol IS 50
cilies JSCE! 53 055l a0 1) amelis Jlasl bl oL
2l Ol el adss b edd r

St 1 eslizad b Olo Sl la, Sl sy 5o
5 S5 Al gl s 0diS Wl slge 5 Los (iS laos
Sl el adss 5 0l (il 5l A Jlas! Ll
e 3 Jol Ol p3lie Lgsl 3 s plnil Cilise
2 Els onl s S alie Cilis Ll 3 > S5
Ol S lnly 03 il plw P S L 4l
2 5 5 4d sl JSLs 3l s oS (VHH) sl st
Oy Ghe Sl Goloss ol D83 51y A L el
wlde Gacls 5 5 eias OLS esee 53 I S50
Al oSl [YEYYX] dib e ool sl 5l s
ore—lo g 8l 5o J s Sse Sl O 5l o a
Voo W g o e (Saccharomyces Cerevisiag) am s .

IYVT sl sy 1) 5o rijLA

¥

Cow —¢

Sl an 3 S 0,3 sy Sl i Sl s
DS 5 3l aws o581 sl ol 635l gl
LU B W P POPS PO [ PSP SR
bl Glacys silims sdias Olis oI gl sl
il g etes A3l Slsand 53 s sl ]
(235 (hse Slassl ST 03 g 05 sasl 1 Jals s sdoms
Al e o Sl ge s 4 oS 38 5 b el o
S kg an 03 o glald iy > b
Slasl lad >y —wdige sl 55 Glodas gl 2
b |y S Glagsl 5T Jles 5 Sy oS S S
48 g L il (6 2eS ol el riamer 5 035
o310 Oy Sl ga s aa il 4 Lagsl gl
Slaaibuls 05,5 045 ) (o (ol oS S
L sl o s YU 0l o33b comsoml 5o el &L
i Sless oy slas p S (gl meS Sy
ladls Ol e a ad S ge cnl Cuge (imes Al 8
Sl s eslizal (BIOSENSOrS) W ) goes g 55 oo
N3 o 350 265 o3l SlaodiS )l A 55 5
Jalse ol o S glas )8 o ula s S
slasls Odd atln gl (ol asnsinl G550 0
505555 slaeslw sl Slestlu ol (sl
[YVA-Y] asb s (Intrabody) s ssbl =l

Ol 53l palie A5 3L ad Sse l 5bs 5 )8
a5 s s slasslust syse s o)l Jls w1y T Sl
Ola Olper s el s adys JSL3 30 5 s Ol QI
Ol azl glaa S5 a J<~w>&al§ 63lsb a5 50
5l o slie SIS il slassl 56 3 a8 515 J S 4e
Al Gl 2o A s e LBl e Sy B
S n il oS 55 slassb sl ¢l Ol
IYY] el i S & 50 (Eukaryotic)

Olyae 0355 1l chal_gu_dT Olabs 5l 3500 53
Lol ey K03 b 58 lallzme 55 Jpamme

L S cndir 53 05m8 G505 e s 1



VYAZ Gl N oylads Vs 0y 90

G0 (Sudi 33 p gle alas

Lad Sse9 Sl Jla sl (gl s gla S,
Soss 5 Jlis Olymeas o ls 54> s (Macromolecul es)

5S040 55 Jlas! sl — (Glycoprotein) .5 SIS
Sl 5l Olsabl 5 A3 Ol 4 a5 L S 558 e sl

S ws Jsd b 1y (3 ST s e 3T IS0 s o)
A el J S se 53 L]
A5 HRP s e a5 o3k 5T J 8040 Tl
sladsSse slu baslie 55) oolsl sluls 5 Jlasl
I35 S Ao o Ol ol a5 0l L5l (s
deB V0 ciy Ll eslel Ll Jgdoes 53 4855 S
Sl islosl sl 5 Yzt ) VWl islesT s eslinal

3l A5 slag b s e (Al o (K555 500
23 g g oslinal aoal 5b alie (glas 58

[1] HamersCagterman C, Atarhouch T, Muyldermans
S, Robinson G, Hamers C, Songa EB, Bendahman
N, Hamers R. Naturally occurring antibodies devoid
of light chains. Nature 1993; 363(6428): 446-8.

[2] Revets H, De Baetselier P, Muyldermans S.
Nanobodies as novel agents for cancer therapy.
Expert Opin Biol Ther 2005; 5(1): 111-24.

[3] Arbabi Ghahroudi M, Desmyter A, Wyns L,
Hamers R, Muyldermans S. Selection and
identification of single domain antibody fragments
from camel heavy-chain antibodies. FEBS Lett
1997; 414(3): 521-6.

[4] Muyldermans S. Single domain camel antibodies:
current status. J Biotechnol 2001; 74(4): 277-302.

[5] Muyldermans S, Cambillau C, Wyns L.
Recognition of antigens by single-domain antibody
fragments: the superfluous luxury of paired
domains. Trends Biochem Sci 2001; 26(4): 230-5.

[6] Nuttal SD, Irving RA, Hudson PJ. Immunoglobulin
VH domains and beyond: design and selection of

Yv

363l 5l (LS olie dd g 5l ey Gl ) 52
oA Slaslsl 5l (b e ey dl o 5 0T s
Syl a4l e eolinad s 555 2 058 el (s 0ok
I 53 o 0 g 23 S 55 glaab il )08 5 Ay
= SIS 5 M5 sl eV el 5SS s bk
535 SLals 550 S5 0lays 5 s s lagssl 5
O Jeaze a6 (5 5T Oles &) el K218 Jb- e
Ay Las s o (il Kos SLibd L s 5
Ol s 05 el Ol s OF G5 5 Lol il oy
o ke a5l ool ST 5w el (28 ) Al
335 e ) DLl 1 s T 535 sl U5
Lol astlw 4 56 (o3l 5T (Shs 5 e cpmle 25
505 SLa ol Jlasl (Periodate) il ;o 5l eslinad
oSl o550 HRP U5 S350 e (356 e 53k 51)
A ol [Horseradish e ) (Peroxidase)

c‘.w -0
single-domain binding and targeting reagents. Curr
Pharm Biotechnol 2000; 1(3): 253-63.

[7] Tanha J, Xu P, Chen Z, Ni F, Kaplan H, Narang
SA, MacKenzie CR. Optimal design features of
camelized human single-domain antibody libraries.
JBiol Chem 2001; 276(27): 24774-80.

[8] Lee MH, Park TI, Park YB, Kwak JW. Bacterid
expresson and in vitro refolding of a sngle-chain fv
antibody specific for human plasma apolipoprotein
B-100. Protein Expr Purif 2002; 25(1): 166-73.

[9] Cho WK, Sohn U, Kwak JW. Production and in
vitro refolding of a single-chain antibody specific
for human plasma apolipoprotein A-l. J
Biotechnol 2000; 77(2-3): 169-78.

[10] Robin S, Petrov K, Dintinger T, Kujumdzieva A,

Tellier C, Dion M. Comparison of three microbial

hosts for the expression of an active catalytic

scFv. Mol Immunol 2003; 39(12): 729-38.

Pluckthun A. Antibodies from Escherichia coli.

Nature 1990; 347(6292): 497-8.

[11]



Ol lsaa g ouljs ua dabld

A 9 S 595 (SLasak $3L panlas g ol Gl

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Holliger P, Bohlen H. Engineering antibodies for the
clinic. Cancer Metastasis Rev 1999; 18(4): 411-9.
Weller MG, Diemer M, Wersching C, Niessner
R, Sochor H. Development of antibodies for the
detection of N-acetyl-glufosinate. J Agric Food
Chem 2003; 51(23): 6668-75.

Gadkari DA, Fields HA, Maynard JE. Enzyme-
antibody conjugation by a heterobifunctional
reagent and its application in enzyme-linked
immunosorbent assay (ELISA) for the detection
of hepatitis B surface antigen. J Virol Methods
1985; 10(3): 215-24.

Sambrook J, Russell DW. Molecular cloning: a
laboratory manual. 3 ed. Cold Spring Harbor
Laboratory Press, New York, Cold Spring
Harbor, 2001.

Kontermann R, Dubd S. Antibody engineering.
Germany, Springer-Verlag Berlin Heidelberg, 2001.
Ausubel FM, Brent R, Kingston RE, Moore DD,
Seidman JG, Smith JA, Struhl K. Short protocols
in molecular biology. 4" ed. New York, John
Wiley and Sons; 1999.

Levy HB, Sober HA. A simple chromatographic
method for preparation of gamma globulin. Proc
Soc Exp Biol Med 1960; 103: 250-2.

YA

[19]

[20]

[21]

[22]

[23]

[24]

Beatty JD, Beatty BG, VIahos WG. Measurement
of monoclonal antibody affinity by non-
competitive enzyme immunoassay. J Immunol
Methods 1987; 100(1-2): 173-9.

Tijssen P. Practice and theory of enzyme
Laboratory
biochemistry and molecular biology. Burdon RH,
Knippenberg PH (eds.), Amsterdam, Elsevier, 1992.
Rahbarizadeh F, Rasaee MJ,
Moghadam M, Allameh AA, Sadroddiny E.
Production of novel recombinant single-domain

immunoassays.  In: techniques in

Forouzandeh

antibodies against tandem repeat region of MUC1
mucin. Hybrid Hybridomics 2004; 23(3): 151-9.
Rahbarizadeh F, Rasaee MJ, Forouzandeh M,
Allameh AA. Over expresson of anti-MUC1
single-domain antibody fragments in the yeast
Pichia pastoris. Mol Immunol 2006; 43(5): 426-35.
Frenken LG, van der Linden RH, Hermans PW, Bos
JW, Ruuls RC, de Geus B, Verrips CT. Isolation of
antigen specific llama VHH antibody fragments and
their high level secretion by Saccharomyces
cerevisae. JBiotechnol 2000; 78(1): 11-21.

Spindli S, Frenken LG, Hermans P, Verips T,
Brown K, Tegoni M, Cambillau C. Camelid heavy-
chain variable domains provide efficient combining
sitesto haptens, Biochemistry 2000; 39(6): 1217-22.





