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We performed the basic research in vitro and in vivo experiments with Y-90 labeled IL-13PE
Cytotoxin after agreement of material transfer with FDA CBER, and using IL-13 PE Cytotoxin
that had been offered from FDA CBER Dr. Puri. Y-90 labeled IL-13PE Cytotoxin is expected
the both effect to target IL-13 receptors (IL-13R) for cancer therapy and cellular damage
by B -emitter, so Y-90 labeled IL-13PE Cytotoxin is expected for the new radiation
anti—cancer Imunotoxin treatment.
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2. WgEOHBY
4e[alF % 1ZFDA CBER & Material Transfer

Agreement Z & TN, FDA CBER Dr. Puri &k Y #2
it & 721L-13 PE CytotoxinZ f\ > CTY-904Z
Wk IL-13PE Cytotoxin®BHI&IZ[H1T 7= FLrsRY
Bat 247> 72, Y-90kEa% TL-13PE Cytotoxin
I%. TL-13PE CytotoxinlZ X 2 Z%MEE A h 5
DAIZ B —emitteriZ & HAEAIHUR & FEEL L T
W WD BRI A VR IFE T, BT
TR B A & R U RIE & LR
SND, FlARY br oA IL-13PE
CytotoxinlZHEk L7z A A — v 7 BAI DR
HhbbETTol, ZOA A= 7 HKAl
XV PETA A T % HWTH THER & 72 2
S5 ~DIL-13PE CytotoxinDHFE % JE{= M
PTG T & | TR BERIROIR R R 0 B
A RER SN S,
Hefif & L CH A ITH LAY b o U
L7272 BRAITOMERA A —Y v 7 Ok
) & B 30 % £ (] Nucl Med. 1999
Mar;40(3) :399-405.) <°, EEFE THES
B #F L C& 7= (THE 49"Society of Nuclear
2002), E7ZKEOD
MWD 7> B = e v B A A=
7 F Ga 1558k PET BLAIRCTA 0 %Re 157K Y
FOLRBFIEZITO, ZHNETITHH LWE
A A — 2 7 BF O SEEFEAE F % G SUFE
#LT&7  (Bur J Nucl Med Mol Imaging
2007 Mar;34 (3) :354-62, Acad Radiol. 2007
Sep;14(9) :1050-7) , ARHFZEZ FEhE T 25 7281
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FDA CBER Dr. Puri XV #Zffi&4, Material
transfer agreement % ffif& L 7= IL-13 PE
Cytotoxin ZHWTHRY b o U EHEIEHRA A
— VU 7 BHITH L Ga68 fEiKk IL-13PE
Cytotoxin & UHUEA L/ K AT
»H 5 Y-90 127, IL-13PE Cytotoxin DHERL %

79,
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FHAE I X OE 5 &

R TR DI & & L Cid, IL-1302
AT Dreceptor binding site Tdh 5

sitel (Glu—13, Arg—66, Ser—66 CHER%) 8 L X
siteIl (Lys—105, Lys—106, Arg—109 THERK) 1
BB LI, WHEAL, 20
Cysteine DSHAEIZBromokE % Ff - 7=
DOTA-Bridge % it~ &, DOTA% ¥ L— KA
& LT, 6a683 L UNY-90DE#% 41T 5
BRRIITIX

DOTA, 1-ethyl-3-[3-(dimethylamino) propyl
Jcarbodiimide (EDC), HOBt ,
2-Bromoethylamine % 1:4:4:1®molar
ratio CHA TR CT—BEE S5,

Z ®DOTA-bromoethylamide (DOTA-BEA) %
60°CAcOEt ThLIS &, ARk - FHffanfk L7z
D%, IL-13PE Cytotoxin& 1:5 (300 mg :

Cysteine

1.47x107% mg) MDtheoretic stiochiometrylt
FCER - TBERS E . DOTA- TL-13PE
Cytotoxin& BT 5,



Z ®DOTA- IL-13PE Cytotoxin conjugatelZ®Y
%M%. 0.1IN NaOAc (pH 5.5) %buffer&
L4555 [H) SR THFE L, BA&AYIS5 ml of 10
mmol/L ethylenediaminetetraacetic acid
Wik ZINZ TR 21T - 72,

Radiochemical purity HIE

radiochemical purity % Whatman MKCI18F TLC
plates Z T saline IRiKIZ CHERR L 7=

U-87 human glioblastomafE¥EAIla% AV -
IL-13 PE Cytotoxini3 & U'V-904ZEF#EIL-13
PECytotoxinlZ X % & > /X7 &Rl zh 5
(TIL-138LE - FEALEHE D i)
Group 1-4ZLLFD X HITIRY 7310 7=,
Groupl : IL-13®preincubation % 17 4> 72\
TL-13 PE CytotoxinfLEREE
Group? : IL-13®preincubation (2 u g/ml45
53 %475 721L-13 PE CytotoxinfLift
Group3: IL-13®preincubation Z {7 4> 78 \»
Y-90£ZF%R1L-13 PE CytotoxinfLERRT
Group? : IL-13®preincubation (2 u g/ml45
5rf) AT 72Y-908EF#KkIL-13 PE Cytotoxin
us:iibies
Groupld X WGroup2iXIL-13 PE Cytotoxinld
# 0. 1ng/ml, Ing/ml, 10ng/ml, 100ng/ml,
1000ng/ml CHEEEEZIT - 7=,
Group3 35 & W\ Group4 1% Y-90 4% 3 IL-13 PE
CytotoxinlX J& 0. Ing/ml, Ing/ml TEER %
1To7
UL b4 v —71X1L-13 PE Cytotoxin® =/
ke — L& LTIL-13 PE Cytotoxin®Z ¥
IZ1leucine—free mediumZ ¥IN L 7=,
Groupl¥ L V2D %
U87 human glioblastoma cells % 10%/well
(CRHET L, — HER T 5, well OREMIZ 5T,
BREXY FT leucine—free medium (10%
FBS, P/S included) % 100u 1 ¥RINT 2, F
B~y T 4ug/ml @ leucine—free

medium (10% FBS, P/S included) (23221
7= IL-13 % 100u 1 #sin4 5,
L LT leucine—free medium (10% FBS, P/S
included) % 100 1 #9092, 37 C°lZT 45
SRR T 5, well ORFHIZE T, ERY
v b T leucine—free medium (10% FBS, P/S
included) % 100pu 1 ¥#RMNT %,
200 w1 @ leucine—freemedium (2 &AL 7=
IL-13 PE Cytotoxin (10% FBS, P/S included)
U9 % (IL-13 PE Cytotoxin JREEIZZHL
0.1, 1, 10, 100, 1000 ng/ml),
7 —/ L& LT leucine—free medium (10% FBS,
P/S included) & 200 1 ¥#{ANF 2%, 37C° IZ
T 20-24 WefE52E, [*H]leucine (11 Ci/20
wl) %201 3D well plate (ZHRINT 2 (1
wCi/ well), 37C° |ZT 4 WefHIEE2E, LiE%
5T, PBS T2 EIWEHI 5, > F & 200u1
ANz . Top count % U T cell-incorporated
radioactivity 7 U K L7z,
Group33 L UMD FHEE
U87 human glioblastoma cells % 10%/well
(ZRRET L, — HER T D, well OR5IIZ 5T,
ERE~Xy N T leucine—free medium (10%
FBS, P/S included) % 100p 1 ¥4 %5, F
By T 4 pg/ml @ leucine—free
medium (10% FBS, P/S included) (Z¥#&72>L
72 IL-13 % 100 u 1 #IN3 2,
L LT leucine—free medium (10% FBS, P/S
included) % 100 1 A1 %, 37 C° IZT
SR T 5, well OEEMEZE T, EX
X h T leucine—free medium (10% FBS,
P/S included) % 1001 ¥R %,
medium  (10% FBS, P/S
included) IZHEIF T2 Y-90 {7k IL-13PE
Cytotoxin 100 u 1 ZFE '~ hTHEIMT 25
(Y-90 #2354 T1L.-13PE Cytotoxin Ff&iEE 1%
NEI 0.1, 1 ng/ml), = hua— & LT
leucine-free medium (10% FBS, P/S
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included) % 100 1 1 WINT %,
37C° 12T 20-24 FEfH]H5#E, [PH]leucine (1p
Ci/20u 1) %20 pl 3> well plate (Z¥RIN
425 (1uCi/well), 37C° I2T 4 ERMIESEE,
LB T, PBS T2 MIEHFT 2, YT %
200 o 1 M 2 . Top count % F W\ T
cell-incorporated radioactivity &7
kL7,
U-87 human glioblastoma JEYEHAMEZ FHV 7=
IL-13 PE Cytotoxin D{ERIZ & 2 [EFHIAA
viability ¥4f
U87 human glioblastoma cells % 5 x
10%cells/ml IZFR¥ET B,
Iml 972 24 well cultureplate iI2& 0, —H
R, well OFMZFET, 1ml ® IL-13PE
Cytotoxin & EMEM medium (10% FBS, P/S
included) % FEIE Xy N THRMT %
(IL-13PE Cytotoxin #&EEIIZN T
0.1, 100 ng/ml), 2> hu—/L & LT EMEM
medium (10% FBS, P/S included) % Iml %0
I 5, 37C°TH:ZE L. IL-13PE Cytotoxin ¥R
ni% 1, 3,6 H A M2 [AIL 4%, trypanblue
TY L, MOATFREFR LT,
IL-13 PE Cytotoxin 33 K TN Y-90 #Z5% IL-13 PE
Cytotoxin (2 X % U-87 human glioblastoma
NESE TG PR R LR,
U87 human glioblastoma cells % 5x10°{@
(100 x 1 PBS 0. 2%human serum albumin)
BA L7z BALB /c nude mouse DOFAH 8 H 1%
POULT O 3 RECILE Z N A RS L7z,
Group A)Control # (No treatment group) .
Group B) 4l 8 H#%7 5 Y-90 %5k IL-13PE
Cytotoxin 10 g/kg Ef5e 5 H AIREZEA LS
TG LTCHE
Group C) 4l 8 H#%7 5 Y-90 %58k IL-13PE
Cytotoxin 10 g/kg (Y-90 15MBq/kg) iEft 5
H RIS PV TE R U728
40 HREBZEZITV, BHEY X (REB

FOER) ZlE L,

U-87 human glioblastoma #4E Balb/c Nude
Mouse % V7~ ®8Ga =% IL-13 PE Cytotoxin
PET £ A=V 7

8Ga 1Z7% 1L-13 PE Cytotoxin %1 ng/150 1
1 (4.5MBq, PH5.8) IZ#HEIL. US7 human
glioblastoma cells % 5x10°{& (100 1 PBS
0. 2%human serum albumin) f&4E L 7= BALB /c
nude mouse (Z{FHF L. PET image & CT
image DI #1T > 7=,

4. WFFERCR
Radiochemical purity HIE
Y-90 = F#%  IL-13
Radiochemical purity [& RTLC {ZT 98.5% T
BV, REfEIZ0.88 Th -7z (Figurel),
U-87 human glioblastomafE¥EHiIME % v 7=
IL-13 PE Cytotoxinid X ONY-904ZFRIL-13 PE
CytotoxiniZ Xk B Z v {7 &Iz R
(IL-135LE - FEALERE O L)
U-87 human glioblastomafEElfm 4 FH\ 7=
In vitroFEER TIXIL-13 PE Cytotoxin [LiE
FEARIFIEIC Z v %0 Bk A L
recombinant human IL-13DRE{ALEIZ LY
ZOHMEITT e v Entz (Figure2),
U-87 human glioblastomafEElfimn 4 FH\ 72
In vitroEhR TIXY-904Z##k IL-13 PE
Cytotoxin (T EMRIVEIC X /37 GEklE
#H) L. recombinant human IL-13DHFijiL
BEICLY ZoMEET ey 7 S bz
L7z (Figured),
U-87 human glioblastoma RIS E /-
IL-13 PE Cytotoxin DERIC & 2 IEE Mk
viability i
IL-13 PE Cytotoxin {2 X 2 IREKRTFIED
U-87 human glioblastoma JEE:HH I FE ]
RN Btz (Figured),
IL-13 PE Cytotoxin 35 &K TN Y-90 ##% IL-13 PE

PE Cytotoxin O



Cytotoxin 2 & 5 U-87 human glioblastoma
LEgt s bty =Sk el v ES
IL-13 PE Cytotoxin IX Control (ZLb#EZ L T
U-87 human glioblastoma HEEJEEHEFF I 20 S
<, MY Ak IL-13-PE Cytotoxin &
IL-13-PE Cytotoxin &HHEL TS HIZ U-87
human glioblastoma RESEHEFHE HIH]2h 523 B U
Z R EnT- (Figureb, 6),
U-87 human glioblastoma #4& Balb/c Nude
Mouse % FHV 7~ %Ga £=#% IL-13 PE Cytotoxin
PET £ A=V T
Balb/c Nude Mouse (Z##E L7~ U-87 human
glioblastoma JEEHIANRAY /2N E & CT TD
PR R ZAALEIT — L TR D | PET A A—
TTEPL OBEEERIK T & JE 0K AT
RS M ~0> *Ga 1555k IL-13  PE Cytotoxin
EREN R I (FigureT),
BRI X OWREE
IL-13 PE Cytotoxin % IL-13R &)L LT
BT SN 7oy TARMBUREEAITH U | KIE
O E G 0 Rl e oD TR 9RE D B — AR il IR
BRI TOIE WIRDHER STV D
J7. Y-90 #E# 1L-13 PE Cytotoxin (2L 5.
BERBUEA &7 b F v URIEORE R Y
b UREERERRIC L D in vivo A A —
VT OWAEILEE /2, IL-13 PE Cytotoxin
{22V T 9 TIZ FDA CBER Dr.Puri 52 &
D B> glioblastoma T HEIEINHIZN
RDY 2000 FLAREZ G SO S TR D |
AEl D U-87 [ESEBEEI & T2 in vivo
LS B Y-90 #257% IL-13 PE Cytotoxin {Z
K DG IHDRIT RIS D, KE
TIETTIT Y-90 & FW8 LU Sa i
= & L T
(Y-zevalin) #EEVERIEEE LT, Z0
&0 oy FEE U A & Ry Uin
WHITFRROP CTHIER SN0 H TS,
AW FDA - CBER & 3EFMFIEIC LV | Fhox 2R

Ibritumomab tiuxetan

L 72 Y-90 %3 IL-13 PE Cytotoxin MiERI%
ME OIRFIEFR I L THRIBIFL S D
bDEEZD, £l “a HE IL-13 PE
Cytotoxin 2 & % U-87 [EEZAEEN PET A
A=V ORER, FLOEIHERMR T & JE P
DOFEAF G~ %Ga 5 1L-13 PE
Cytotoxin ERERMERINT-Z &b, 20
%Ga =5k IL-13 PE Cytotoxin (X4 % PET/CT
% N T2 FRAR TR 22 16 9 20 R E D 1 7~ &
LHIRFLY Db DEEZ D,

Radio-thin Layer Chromatographic
Analysis of ©Y-1L-13 PE Cytotoxin
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RTLC data using Saline
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Protein Synthesisiof:U-87. MG Treated by
IL-18PE  Cytotoxinwiath/without IL-13 Blocking
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Protein Synthesis ofiU-87 MG Treated by
Y90 [ -18-Cytotoxin with/without IL-13 Blocking
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\/iabilityy Assessment ofiU-87. MG Treated by
[LL-I8RPE " Cytotoxin
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Figure5

Therapeutic Effect of °°Y-1L-13 PE Cytotoxin and 1L-13
PE Cytotoxin withU87 inoculated BALB /c nude mouse
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Figure6

68Ga-1L-13 PE Cytotoxin PET Image with
U87 Inoculated Balb/c Nude Mouse
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