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Background: Immunotoxin is a fusion protein containing two dis-
tinct sections covalently bonded by specific linkers. It includes an
immunological section with a diagnostic role to connect the immuno-
toxin to the specific receptors and a toxic section with a cytotoxic
role that leads to the cell death. The aim of this study is development
of a lymphoma cancer protein therapy method using a recombinant
immunotoxin produced by connecting diphtheria toxin to human in-
terleukin 2 (IL2).

Materials and Methods: After the synthesis of the fusion protein
gene sequence (IDZ: DT-IL2), subcloning was done in the pET ex-
pression system. The pET-IDZ plasmid was transformed to BL21
(DE3) bacteria and then was induced. The protein purification was
accomplished by nickel affinity chromatography system and then the
function of the produced recombinant fusion protein was evaluated
on K-562 cancerous cell line by MTT biological assay.

Results: After production of pET-IDZ plasmid, the expression of the
recombinant fusion protein in BL21 (DE3) bacteria was validated
using electrophoresis and Western Blot methods. The purification
yield determined above 95% using densitometry method. Afterwards,
K-562 cells were treated by different concentrations of the produced
fusion protein. The results showed the proper function of the pro-
duced fusion protein. Also, ICsy0, amount (immunotoxin concentra-
tion to remove 50% of the cells) was determined as 6x10° M.

Conclusion: Immunotoxin or targeted toxin is a novel strategy for
cancer patients. The first recombinant immunotoxin (named Ontak),
in which diphtheria toxin had been connected to interleukin 2, was
approved from United States Food and Drug Administration (FDA)
in 1999. Considering the importance of this drug, recombinant fusion
protein was attempted to be produced in this research. Experimental
data confirmed effective protein function, but complementary studies
will be required to be compared with Ontak.

Keywords: cloning, expression, purification immunotoxin, diphthe-
ria, interleukin.



http://dx.doi.org/10.30505/4.2.125
https://dor.isc.ac/dor/20.1001.1.22286241.1394.4.2.1.1
http://jpmed.ir/article-1-238-fa.html

[ Downloaded from jpmed.ir on 2025-11-15 ]

[ DOR: 20.1001.1.22286241.1394.4.2.1.1]

[ DOI: 10.30505/4.2.125 ]

WO-IYY Slio —Y o)los — F o)95 —\YAF iy

ot Cb dloxe

oS 65 (SN g (ol g 3 o (U 3 51 9 el (L (5 sl diluod

Y o5 of ol — g 0

WA Wil YO 1 g oy &,U WA il ¥ iMool & ,U

WAY 03 YA il )0 & U

paseie slalal) g & sl lime SelS” 25 53 )5 5 (s s St (S gigen] 10l
o S el Jlail g paridd (i & el (isn S i bale 150055 4 (Vg Cjgo 4
b (P She g SenSgigton (5 & (o b (S5 S0 Sy g 2)b oke ]y old (slookiyS
SX S § (JeSge Jlail jlodlatnl b g yud 559 G g ol adllas Sl Bun amd oo plox]

Al oo Logat) & Mive lews )3 ol 5l elizul poliaiads (TL2) Sludl ¥ (589l 4 (DT)

{IDZ: DT-IL2) j555ce gitpmp s o8 sy 35 JI ady) 55 5] g 09 9 S0
(o )‘ oala sl L»uﬁ)?).:ua.lz)ubl).) .\:))f;l.ajlwsdm BL21(DE3) d).fb
2GS oS P8 G oxgn 38es Caled 3 5 05 plsl (NI-NTA) U Jiles (B, 5ileg S
Diew gy il ool b el ¥ oS ol il (gl (e 0158 (sl a8 K-562 Sl 03y (g9,

285 )18 awglie 5 bl 2090 MTT i

L BL2I(DE3) (551 5 55 5mn i ok PET-IDZ seeudly g f s 2l
20,3 AD (Vb gl sy (g HaASS 03,5 b O (g sy g 55999 58U (sl b 3l 02linl
Oty dilise clackle LK-562 (o Jobo ashdl y3 sl lis (¢ ogiunily o, 3l eoliwl b 1,

ool Yoo & x VT L TC 500 e 48 0l ()Lis alols ol 3 jlas g syt

08 Lo o (Stgl pb L) (o pue sl iy ol oS i diges gl b o Dy Sl
Ly g2 o Juate ¥ (S gyt 4 (650 (S5 o )3 48 587 lo il 0l (9l 9 1i (lojls
a ol 3 Sles | Lol bt g s jauS U315 50 gyl ) 00,5 (M jeSie g9yl Cuenl 4y an g
Sygmo (B Agei b ] duslie 5 eSS Slinloj] ol p3Y Jg sl diges Como [Silo (o0 diged

(OS] (5 D (S Fgigenl padsS «la «yslS (o jlg S

2SS

-

iyl pguazo

" dlon; s
" Hlosbew 39210
Tl gwmw Lo e

porle 03Simg ¢ ponbam bl ol )lS”
SHo (mtn o2l (gt (5968
ol ol 23l

NESTS IS IV PPN
e o ¢ 5yl g pole
ol ol ezl Sl

Gy Sl ¢S85y 0l oot
Ol eQld e pre

638 5 pole 0aStmgy «Susj bl
ot 528 o tnio oSl (st

) g 03t 38”
lon e
(FRAVIYYAVES - - 2 opils
1Sy pSU ey
zeinoddini5S2@mut.ac.ir

Ol el Gl p sl Jsho (655 slacdld (35 &Sy
b g Meddgh odd (S (T S peSy ob L)
JUs S 5o slaool sl 3l onlitial Jolis ¢ Jgane 2l 5 09
I Sa D] 23,5 (e olital pslate (ul (gl ¢Sl
S 95 STl esliial )by (Sloys sl g3l ]

doddo

oydl adlwdan o S dols CMase jl (S Glaisdy ylb
S el 0 35 (63L5 yogiS o Crge g 03,8 Mine |y (3L
x> 3350 sl jloslatul by Slep oy,

\YF



http://dx.doi.org/10.30505/4.2.125
https://dor.isc.ac/dor/20.1001.1.22286241.1394.4.2.1.1
http://jpmed.ir/article-1-238-fa.html

[ Downloaded from jpmed.ir on 2025-11-15 ]

[ DOR: 20.1001.1.22286241.1394.4.2.1.1]

[ DOI: 10.30505/4.2.125 ]

Journal of Police Medicine
Summer 2015; Vol. 4, No. 2: 125-132

Olgieds el il YO ol yo 45 pnS'g5 05 43,5 NCBI ol
4y gty b g )2 o4 29 o0 b Aty JiSKew
Bl ol WeilS e YO plplo $6ad o Bis b yiad poy S
aabad | igte slods S dinelinal b Sy Jlg 505
aoldl T aahad I YAY ojlod (g disolinul b g o 5Ll C
Ol Sl 9 i )3 B9 (13988 45l 4 i Lol
o3l il (g ptt) 236) Y S o) il MRNA JIgs 51 05 anlgs
s NCBI col jl oslawl b oaiiS'sS” g 03,8 I 51 dmy o0
Y8 ipaligusl 511487 a5 5050 g ity JiSs (9,5
O b g0 Al WYY 0)les (s 5 Aleliunl B g 5ET Y o)les
L oS sSgigal ejo 93 ya B0l (A pasede I e 00
by a6 4 dbgrpe i 93 Cpditund disolisusl 51 03linal
(15l g0 (8 Olallae oll p dogs pe diseliul d93g) K03 ,5
N it ohb cpl > 45 o)l3l 45 w568 slen [10 4 V5]
¥ Sodrin) S C i 5 5 > (uuS 5 Jiey
g5 g Ndel iy oSl «0)j sl 3 oo 35 (b
G oLl g aails (935 () el o 5 (HIS6) (s
b 2 bogsS (35 die jl g 035 (b EcoRI
—iw cus Bioneer ¢S, 4 E.coli g5k Slo el
5 Lo

PGEM-B1 5515 aawdly )3 Jlas 3y50 5 i 5| L
e 008 (5)l8pL pGEM-IDZ b 4 9 a5 il )
Ao, LSl eslatel L) XL1-blue ouds satus 51 4 dogpe
Sl 515 s ol Jsl o] iS5 lainsy (o - /)
(i8S g0 Sandly g5l (b el e 2 03 Jlye
3,5 &g Ndel s ECORI w31 93 gy (oo 3l musds yupas
Sl dedly oo 00 bl ()] )3 edime Skl 53 9
5 ot sl 05 b 51 9 ) b PET2 ()
S92 05 581 J5 89, 31 parlss 3l ey b ) ol Bk g
PET21a(+) by smwdl 51 & T g oslical |
Al Cawday pET-IDZ sowsdy b cély Js!

BL21(DE3) asgm E.Coli 535\ 4 PET-IDZ smmdly
ay g 4l Janl (H¥ge +/V pueadS” 3,187 51 oolitnl L) ol dstaane
23,5 sl cute (sla S B 03,8 (6K p b ol S8
LOD -/V p» sl sl ly oselcuwna oS g 68
siolidl cas) oS ol a5 Y sl 3 IPTG 31y mM
8,5 5158 oolitl 3)50 sl oz o (oo sla g
o s sl d Ll g (s ile Al pslaion,
L o 2855 ool (40 Yo S Vo) gmolSiigus aliusgay

WY

4 8 ool b Jshos il oo (slooss S ade ol g liS G
Syt (553 oS Fgigma) By yma | S Gipgeal Pl
Jras S8 lsieas s Ko ol gy o 9 2 Jatdo
i pgd (A g S (oo (alulid 1) Sy sl Jshe g 03,8
23,5 o (Slbpw Joho Spe G g B e gt
Cowl LB a8 Wl o Cunddy diadad 59yl £ i ppla
I g 00 a3 3503 s sho plo Sl 1) Sy sla ol
Ol copen 3 g Lwly cpl 3 [F=VY] 295 oo bl o8y oy
«Solog 20me 395 Sl L log b g b puti (logtid L (b
S pid (S 5kd U L s Sleyd (S gigigell K ]
Jsmass Sligl .o 0 o3kl & Syl ylgisdy oadaslis
OS9Gy (o (nl )L 38518 (e
ol e, S L eslinalyyge oS leieay (DT) g i
DT: C-T-) ¥ Il o7 Jisl & o5 ,Slas ppo9d duw (S 's5
Sl oymogd « S5 awdige (559U 5l ookl b Loyl 3954 (B
eSS bl ol 2 dgd e (3Rl ¥ (S o)yl L (B)
Lo 01555 e g 3 o8 by (gla Jobo ale oS

S 35 S Pzl dngi 5 1y pitass ol allae 3
2ad (yloed wged 1 )80 b dogid b ps loyd e
VoS o) o g 0yl ey 4 (o STyl
VoSl eyl soy 4 0f ile b) (5> eSS
09 dC-T-IL2) wigyiny oy il ragd sloay
o 38 cale 4055 oo g 0o PET21a Sly dandhy
ot oslitl b o] 5,8kes «(sad55 (G B9y pardsS
)5 )8 il s90 (o @B (e

g, 9 3190

ol g (59 o a3 )90 (S Fgigel S pl 4 d2gi L
S g (S eaSE & byrype) gl (sl Lise 9 ]
A sl 018 S5 (V (S 9) ptal & b po) JouS 908" sl
Sy eSS 1 Ty C gy 9 sl Jyl
Sl ¥ Sl ggls ped isu o (Met]-Thr387)
S o5 Jol8 S8 b 55 55 o .l (Alal-Thr133)
35lg; oS eS8 5 B egd (iRl Y S ol e piied
oS et yekiods (Cuwl 0l Wil o ) 0005 & Jla]
Il b 2lg)) T g (ol Jlb aoly ) C sloaskad
I Griad Sy JIg )l 3529 (S Pgigenl )5 o5 (Lie

" Immunotoxin, * DenileukinDiftitox, * Ontak, * Diphtheriae Toxin, > Catalytic domain (C), * Translocation domain (T)

" receptor Binding domain (B)


http://dx.doi.org/10.30505/4.2.125
https://dor.isc.ac/dor/20.1001.1.22286241.1394.4.2.1.1
http://jpmed.ir/article-1-238-fa.html

[ Downloaded from jpmed.ir on 2025-11-15 ]

[ DOR: 20.1001.1.22286241.1394.4.2.1.1 ]

[ DOI: 10.30505/4.2.125]

Y S il — (6 d (S 5 (S pu (g Chows (2] 9 ST (Ol (Sl Sluen

a5, 5 saiiS Ly &S (ATCC: CCL-243 ) K-562
by oo 5 b ok w0 solizul eul oo e )3 ¥ 82l
Gl B4 00l 03y FBS o )3 Ve (g9s RPMI-1640 cois
Lol hle ) b ok L] e §ggen] Clow siale]]
J s s e gl A8 el Sals a4 )+ cell/ml
VO« U o) cpnS gigisen] 5l glite slacdale il cuelw V8
VY Gae 4 g oasddlsl o oo 4 oUsd & ysods (p)59,500
4555l COy dopd iy 31,8 ol o 2 YV sl jo cels
Sos el wl bl Jolo (3500855 ol5ee ol 5o 040
» MTT Jolomo ai plonil o5 JS3 @ (MTT) podgsl i
Jolowe jl yids o Yo jlade 5 4 PBS 30 mg/ml clale
oz o 4y g oasadlil gl A5 by j Sals 1 4 MTT
0355 lp Jsbo a5 4SOl ¥V C LibsSl 3 sl s )
poIails S b (Jlub (6,08 5200 5890, ] (528l alawlyay
2 3355 (o Glileysd sby Sl ST S oo g 03l STy
sy S Ve L bS8 fleggh sl Jlan 5 el
P Saly pa ol e g oad Jobre cginl Sl gl
b Jsbo (boy ol b 2mips ad ouiles yiagli OV« zoe Jsbo
9 0ASSUSE ob | ¢ comdplio (cloes 3 dawlgds 01350 5l 055

L adss S ig om gggel padss g ol 301 Y JSW
S e ey ol —all .o ey g SDS-PAGE I eslawu!
o S 59 S (Y) «Is¥90 09 Sole (V) Ml 5l s 9 S8
09 s o I 8 S g 8L (F) ] el o
Oy = 0 MB0allE (i (V) (590 s Sl (V) e Sy
OB (V) 0ad blis 5 (alls 1S90 (V) oS 595 (B9

u-l?g?‘ 059 ;)Lc (\“) Ll )] J.d °Muajl$

“Western Blot

WO-IYY Gl = oyled =F 0,90 “\YAF il

s sled g adda Y Cso 4y VYo v o TPM) oy ko plol
gy o )I J9J_’>r_a d\_bu:.bBﬁ c()‘)fu_ulw 4>
Jolors 00,5 s (6,8h iy 5 adlsl sl ool y56180)
w5 0313 ygee 5)law — S5 (gt Sl S Figenl S99
b le ool ealatwl b cyain 5 ugn 00,8 s sl
limo sladlg) 13 ugy SUS& Yoo Juo Be e LY Jgjline!
OgYoeyd jolain & dgl padsS I w85 50
sl il o) 680 i jl oolatul b cabogy o paunS g5 g5 9o
5 205 8l (g PBS 3L L5 us ) gy 5l Sl
)| ol éwl l_: 04 ua_.«_lm u-§9’9‘9¢£‘ o)bﬂ 9 uo9l>
=T R-250 o wlogS b 00555y doy> VY SDS-PAGE
A0 Gl (B9 egs s pteginaily 5 gy S8 4 A5
Gy b llas 35 g ()54 LT 0038 dsslone o>
)_5.) 4 P)Y S ‘nbul Loy VY SDS-PAGE 89) Py yo
3 Biangiel Gl > udstuns dlis Sk 4 w2 b cul
O oyiomads A5 o3zl (Roche: 04905318001) His6
el e S 5l elatwl Loty allale
S 955 55am] 9 8,5 & )yao (BioRad: 500-02030)
LA (g 5lwo pid 05 ol dn > =V gl o alols

S 03y LMy S an 3Nes 2Ll

e —dill PET-IDZ sniasl o3l JsSgo 3U1 1) IS

S 3595 ey ol 93 i s 59,57 J5 L 598,550
V) .Eco e Sgdseo o3l g3 5 ool b -
ECoRI 5 Ndel 335 w3l g J odlizl |, pET-IDZ

—o L kb DNA 535 S)le (V) ctousdly (o3l 95 muin S
PET-IDZ S 5595 Spousdly i

YA



http://dx.doi.org/10.30505/4.2.125
https://dor.isc.ac/dor/20.1001.1.22286241.1394.4.2.1.1
http://jpmed.ir/article-1-238-fa.html

[ Downloaded from jpmed.ir on 2025-11-15 ]

[ DOR: 20.1001.1.22286241.1394.4.2.1.1]

[ DOI: 10.30505/4.2.125 ]

Journal of Police Medicine
Summer 2015; Vol. 4, No. 2: 125-132

WMo il (5)lse s 363 b loyd pl 0gMedy it
adox 1 omgs Slod sbroged (65,54 L cplply fattn
deos i polaid] s Gun (sla Jslo (1) &5 b o $igig0]
ol (oLl S il S Gggel Hlsle 3 el i
Fm LS st 5olad el LS5 ol jl 090l 4 diz o
5 Jols SO i JUglSgie (ool 5l g e e3litul
s ol s 05,5 bl b 45 5555 o s orims L
015 o> oS Jlin] 4y (KaS g (oS gigey) diabin ]
Nl 3 GanSs iu ;03 Bl jl g8 o Jshe (19,0 &
o b2l g bk le Sy Jold o S 9595900
s o ¥ ) SadlS sy sl Jshos oS oS 5
alavly @) (2bosd el oPl Sl 53 b S Fgigel (38T
B oS § S 4 (92l 5T S (008 Jae o Do
I oess ol g ogde ojgpal sl odiady e clindo |
(55 awdine (SCSGSS 1 eolaiol b )lg5 oo dld punS 55 93 g
=hS g edged hate S ] (uSg g (el Wi 9

IWV=Y ] 090 comsay o] 511, Hlas g0
ozl dmng Jlo 53 (slaygulS 3 lboj (508 4 i b
S (Sloyd (g slaisbey $9) 2 39 9 429 e
g So g b ad)S W ol Buiod 3wl (6)9,0
dy290 6)b wged Sl 5l ol lul 2 S 595 (S 55900
oley cops 45 (Ontak L Denileukin Diftitox)
e g (Phb I e 098 andlyy logid b p 4 Mive low:
29530 S 595 (B9 W ()T dged Slive p euS Fgige]
bl 554 p3¥ .cépdy @y PET Sl piugw ol
Sold ol (F5 Bl syl gy B le (g ciy 4 a2y
OleMbl slis y g 0iis wlas usly yobas NCBI 5 oS 59
015y S 45 Gl g @ pfY 5 () ploxie (o gt
Joles (CD25) oS bles )13 3g59 py8 dus 2 ¥ (8o it
Y Joles (CDI22/CDI32) Ly«
ety sl Jslw cwizman (CD25/CD122/CD132)
Y oS oyl 055 slaasly yj il gyt sl b G oS Lo
VF] 1Seb e 0000 CTCL Jolis lapgidd ¢ o omog) (odm 5o
Sl 055 i s o &y Sy S iged] 3,51 V)
el 015, S 018 ol elo sk i Jg el Jlsl g5 e
iled Jobo 2)lg 1) (55 09 Alg5 o0 bamgio 9 YU bolos
iaogs ¥ S il 05,8 & Sl ) sy Slig) (e g

Y4

OD (570 nm)

0 50 100 150
IDZ (ng)

] oo )i.)l.aﬁ 5 ol 14»;9) [XW) 03.3195 s U"i’L"" ¥ ‘IS.\S
(23l on 5185 )b aw b olilejl) p )59, VO

235 oo dulie (395 (G (g S ST

Lady

(PGEM-IDZ) iS55 S $5igmd sl i 3 o
9 pad PET-IDZ  coawdly ojlo colo g 4 jolaioay
o3Lizal L pET-21a(+) 5 pGEM-IDZ (slasansdly o]
ashl > a3 plosil EcoRI g Ndel Ssgame w93
I om0y S Syg0 S8 TA il S 4 Sisglfol
o)l_w célo w.\n]&w)dq pu.{).sy LSLQ.\.MMJ UJ9§J90 u.sb))l
YO+ e 3ga dahad i 3131 03,8 w0l PET-IDZ (couenndly
() U)ol oselcamsay (slaylS oo Sl o5k
PET-IDZ soudy cebogiyo (S gigoal iz (g2 yolaton:
A& IPTG U g0 Jiie BL21(DE3) ok dniuws (5,55b &
g Sl (SDS-PAGE) 5,584,580 }| dhsls glts .433,5
LS OA Tagas 0}15514) (655L 15 CuS g5 S gigigos] camlin
sl oAl e it Y JS) 2l e (o
B 5 g 5 IS b osd 50 gt edlisal L sy
Gy 9 SeeS Ay giop A0 YL oss (o
g 9 &Y JK8) 13,5 a0l M 5wy 9 SDS-PAGE
IS caS 59 oS Fgigen] clled L)l sl
ol ¥ e Syl a3 Sl 8 g5 oy csla ko
ey SeaS d Joks Sy olise g odoslizl (K-562)
¥ USS sillas 8,8 )8 awslie 5 objyl 5)50 MTT assay
GLS s 0l g0 (oS 595 (S Pgigeul clald il
w19 d)""yl’ OD 570 J&K u»l,wl 2 045 dLbJ%L" Lo yd
ol 08 ¢ yf3loygd (sl i S LSt 4

S 385 4ol 9 Sy

‘u-")-’?-*—" J_u:: (":JI) LnguL::)b &S Cool ol RS 059)4‘
B o 0 Ol sl Ao Slopdcend 9 (23,


http://dx.doi.org/10.30505/4.2.125
https://dor.isc.ac/dor/20.1001.1.22286241.1394.4.2.1.1
http://jpmed.ir/article-1-238-fa.html

[ Downloaded from jpmed.ir on 2025-11-15 ]

[ DOR: 20.1001.1.22286241.1394.4.2.1.1]

[ DOI: 10.30505/4.2.125 ]

Y S il — (6 d (S 5 (S pu (g Chows (2] 9 ST (Ol (Sl Sluen

3. Nelson AL, Dhimolea E, Reichert JM. Development
trends for human monoclonal antibody therapeutics.
Nat Rev Drug Discov 2010; 9: 767-74.

4. Adams GP, Weiner LM. Monoclonal antibody ther-
apy of cancer. Nat Biotechnol 2005; 23: 1147-57.

5. Mellstedt H. Monoclonal antibodies in human can-
cer. Drugs today (Barc) 2003; 39: 1-16.

6. Kreitman RJ. Immunotoxins for targeted cancer
therapy. AAPS J 2006; 8: E532-ES1.

7. Frankel AE, Kreitman RJ, Sausville EA. Targeted
toxins. Clin Cancer Res 2000; 6: 326-34.

8. Vallera DA. Immunotoxins: will their clinical prom-
ise be fulfilled? Blood 1994; 83: 309-17.

9. Bonomi PD. Immunotoxins: the next generation.
Advances in targeting cancer therapies 20006; 4: 1-4.

10.Pastan I, Hassan R, FitzGerald DJ, Kreitman RIJ.
Immunotoxin treatment of cancer. Annu Rev Med
2007; 58: 221-37.

11.Pastan I, Hassan R, FitzGerald DJ, Kreitman RIJ.
Immunotoxin therapy of cancer. Nat Rev Cancer
2006; 6: 559-65.

12 Kreitman RJ. Immunotoxins in cancer therapy. Curr
Opin Immunol 1999; 11: 570-8.

13.Kaminetzky D, Hymes KB. Denileukin diftitox for
the treatment of cutaneous T-cell lymphoma. Bio-
logics 2008; 2: 717-24.

14 Knobler E. Current management strategies for cuta-
neous T-cell lymphoma. Clin Dermatol 2004; 22:
197-208.

15.Potala S, Verma RS. Modified DT-IL2 fusion toxin
targeting uniquely IL2Ra expressing leukemia cell
lines: Construction and characterization. J biotech-
nol 2010; 148: 147-55.

16.Leppla SH, Avallone J, Bugge T, Liu S-H, Osorio
M. Activation of recombinant Diphtheria Toxin
fusion proteins by specific proteases highly ex-
pressed on the surface of tumor cells. Google Pa-
tents 2004.

17 Kreitman RJ. Recombinant immunotoxins contain-
ing truncated bacterial toxins for the treatment of
hematologic malignancies. BioDrugs 2009; 23: 1-
13.

18.Gadadhar S, Karande AA. Abrin immunotoxin:
targeted cytotoxicity and intracellular trafficking
pathway. PLoS One 2013; 8: €58304.

19.Kreitman RJ. Immunoconjugates and new molecu-
lar targets in hairy cell leukemia. Hematology Am
Soc Hematol Educ Program 2012; 2012: 660-6.

20.0nda M. Recombinant immunotoxins with low en-

" Elongation Factor 2

WO-IYY Clois =Y oyled =F 0,90 ~\TAF (jlils

S 51 g0 ) 5 2 g 39850 g 3 g
OS5 (o3l Jd solyy) € askad Jisl (gl o251y ol
3939 31 o € askad ol Sl qousMygitnw 41 pojonl 3l o ytind
23S ol Jasl g (NAD) sigilS gices pislisel oS
St 45 53 3 0] o bt ol (BF2) ¥ (sl s
YV 9 YF]23)5 oo Jobo Syo g g it

MY S Sy S Pggel (2,8ee (b))l pil adllas )
L ¥ oS olitl 0k 0diiS gl 45 K562 o s 03, 5 2
) o ol U1 .cd )8 plosl (YO cusl bwgie Jolos
oS3yl ) S3y5an V0 e 45 b ol {1 U5
do cdalé plo & Cons (Vo VA X V- 7) (oMg5 S 5
OS5 1 e y90 clale) ICs0 (piomon ) (e Cioww
Moo Fx VT e 4 (b 20y B (39 0 5l sl
Sladss b Lilojl oyl 55 sdalcunsa ICs) l5me 3,5 apwlxe
05,25 ol i Sl &S YT2C2 Jolo 03y g9y (Jud alio
03y yob red g Cowl hwgie Jold LY S
YU Ll LY 8 o itl 05,8 oS ol 8 HUT102 ol
P Gl g Gl Sl ol sl duslie BB ! [YF]
oo 03) 4 S Mg S Fgigel (oo S pe )28
HUT102 L;I9J.w 0y & Canndd d))‘)J um.u UM_QK 9 YT2C2

oS gigisasl iulejl 1 ogMe cim Cllllas jd Cunl Y L34
dmlie 5 (6)b5 Wiged b 9530 Joko o3y g9, 2 95
2ol ol 4 peyies pae g b Sl jma 005 G0
02 )b 9 My )ls Clly ciSin (slaansa g )9i8 JE1
oalS (©3L5 00 By plilew (loy abse 98 51> o
e OlaSe s SR 085 e b eiren 130
ba by ale 455,85 by cuwd s> lo S gigige]
Bl Al 5 )8 e 500

‘3‘3).}5 9 M.a«

(o oK (i (6)5l5 g pole oaSiimghy 5> (398 ofg
ol g 3l 35 S pieleil axdg 5 ol 4 Spbnl 23l Sl
Ol dstine Sl 51151 b ol iy Sl 00 oy oKl
20,5 6l Sl

&l

1. Weiner LM, Surana R, Wang S. Monoclonal anti-

bodies: versatile platforms for cancer immunothera-
py. Nat Rev Immunol 2010; 10: 317-27.

2. Li YM, Hall WA. Targeted toxins in brain tumor
therapy. Toxins (Basel) 2010; 2: 2645-62.

A


http://dx.doi.org/10.30505/4.2.125
https://dor.isc.ac/dor/20.1001.1.22286241.1394.4.2.1.1
http://jpmed.ir/article-1-238-fa.html

[ Downloaded from jpmed.ir on 2025-11-15 ]

[ DOR: 20.1001.1.22286241.1394.4.2.1.1]

[ DOI: 10.30505/4.2.125 ]

Journal of Police Medicine
Summer 2015; Vol. 4, No. 2: 125-132

dotoxins for clinical and animal studies. Methods
Mol Biol 2012; 907: 627-43.

21.Talpur R, Jones DM, Alencar AJ, Apisarnthanarax
N, Herne KL, Yang Y, et al. CD25 expression is
correlated with histological grade and response to
denileukin diftitox in cutaneous T-cell lymphoma. J
Invest Dermatol 2006; 126: 575-83.

22.Prince HM, Martin AG, Olsen EA, Fivenson DP,
Duvic M. Denileukin diftitox for the treatment of
CD25 low expression mycosis fungoides and Sezary
syndrome. Leuk Lymphoma 2013; 54: 69-75.

23.Re GG, Waters C, Poisson L, Willingham MC, Sug-
amura K, Frankel AE. Interleukin 2 (IL-2) receptor
expression and sensitivity to diphteria fusion toxin

AR

DAB389IL-2 in cultured hematopoietic cells. Can-
cer Res 1996; 56: 2590-5.

24 Nakase K, Kita K, Nasu K, Ueda T, Tanaka I, Shi-
rakawa S, et al. Differential expression of interleu-
kin-2 receptors (alpha and beta chain) in mature
lymphoid neoplasms. Am J Hematol 1994; 46: 179-
83.

25.Dilloo D, Hanenberg H, Lion T, Burdach S. IL-2
inhibits proliferation of K562 cells and reduces ac-
cumulation of ber/abl mRNA and oncoprotein. Leu-
kemia 1995; 9: 419-24.

26.Burton J, Goldman CK, Rao P, Moos M, Wald-
mann TA. Association of intercellular adhesion
molecule 1 with the multichain high-affinity inter-


http://dx.doi.org/10.30505/4.2.125
https://dor.isc.ac/dor/20.1001.1.22286241.1394.4.2.1.1
http://jpmed.ir/article-1-238-fa.html

b doxo

WO-ITY Slxiio =Y o)las =¥ 0,90 ~\VAF by

bl g s (ol (sl Sluen

Y oS Pl — s d (S § (o yud

[ ST-TT-5202 uo Jrpawd| wou) pepeojumoq ]

[T T2V ¥6ET T¥29822¢ T TO0T 02 -H0d ]

WY

[szT°21/5050€°0T ;104 ]


http://dx.doi.org/10.30505/4.2.125
https://dor.isc.ac/dor/20.1001.1.22286241.1394.4.2.1.1
http://jpmed.ir/article-1-238-fa.html
http://www.tcpdf.org

