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Abstract

The purpose of this study was to test the three-step targefing of tumeors in mice using

biotinvlated antibody, streptavidin and radiclakeled biotin for radicimmunctherapy (RAITI,
Three-step pretargetting can potentially decreases harmful radiation to neormal tissues in
radisirmmunotheragy, Re  from W -""Re generator, s recently  introduced  in
therapeutic nuclesr medicine and made it possible to use whenewver needed, We studied
biotin-chelates IGE for use in the avidin/biotin pretargetting system, Chelates that hold
radiometals  with high stakiity under phesiclogical conditions are essential fo awoeid
excessive radiation damage to non-ftarget cells, We synthesized MAGZGABA -Biocwtin
(MGE), labeled with ™Fe and evaluated biclogical behawier of ™Re-MGE.  biotinyl
MAGSAEBA bind the therapeutic radicmetal "“He with excellent in vitro stability and
hawe the required phwsiclogical properties for peetargetted therapy, In normal mice,
"¥Re-M3E was excreted via hepatokiliary pathway, %IDfz of Gl tract was 521 at
1Z20rmin, In Raji <ells fumeor bearing nude mice, liver and coletn were higher than those
of normal mouse, Tumor uptake at 120min was 005%IDVe. ™Re-MMGE may have a role
in pretargetted radicimmunotherapy,
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avidin-biotin system= i vivo A £ AAgHEeER HESIE @RS00 ¥rDY AT
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1, MAGGABA -Blocytind} Monoclonal Antibody biotin conjugate T4

S-Benzovl mercaptoacetic  acid®  N-hwdroxvsuccinimidyl esterE  $E9 A
glyeylglycine 3t A=A coupling AlA MAGE FACL  013AS 0cdllAd N-hydrozy
succinimide®t DCCE W1 B A1AH carkoxyl?| B active ester® BB A £ M EH==E
HHEE, FET 2 NHS-MAGEE THSHELL 0] SHAE ¢ -aminobutyric acidgt
coupling A?112 AHBE oz HAHEY =43 MAGGABAES THESIHELD dz]l2 H2e 3
MAGGABAE T TR tetrafluorophencl/DCC system®Wt N-hydroxysuccinimide/DCC
systern S 0185 carboxy terminalS active ester EUE HE AL £ AT 0] active
ester B 2] lizandE biocytindt #E&HH MAGGABA -Biccwting D HTH 2 Ao A
2 product5e] FEREE H NWE U electron spray ionization WASSE ZolstHr}
Lym-1 A bistng 0171 FA5HH 10mb phosphate buffered saline pH T4E Zmeiml
lmi= F8|5HACE sulfo-NHS-LC-kiotin (Plerce Co, USA) lmesS DW, lmld] =9 H 75
S THIT SR AE N 91, 4ol 2AE Y 8RS AIF0H vHEEEA] BT bictins
HAF #EHH, Centricon-30{Amicon Co, USA)S AMESHH BI00xgHA 30EZ9F 24
2o g 27 9rEaTED,



7 WMAGGABA -Biocytin?] ®Re &7

MAGGAE A -Blocwtin(E0sg)S sodium potassivm tartrate (B6mel?) stannous tartrate S
el A 012me e 8 A1EEEE HIAZIH, ®Re perrhenate (370 MBIE Y0 100°Co
A 1EEZF 82 BA 59T BEAE "Re-MAGGABA-Biocyting 37c HHoM o
HHEE HFLCE ArEshd ZOSHAU Reverse phase CIEEZo] E£HS E 70% methanol
2 10mkI PESH A B0 methanolPEA1 2] FHZ T (lmlimin)E AMESHETH 9H20] 29
T oabAb et & 51| HEMY Sep-Pak C18 cartndgee ethanols AMEsHH 84
FHAIZD &, 0001N HClE #u #ih 92 s o g2t & THA] 0001N HClR &
I AlEZo] wohfo, g2 EtA] 22 ®Red wWals S $ASIET S0%ethancl® 2 &
= A|BHL R o Bl 3T E 55 U O Sep-Pak cartridge 2] BHAS
HEte] WAIBZO0IL2] ¥R S SAFSEL TRe-MAGGABA-Biocyting avidin 2}
oA 1087 8H2A1Z1 £, HPLC TSK size exclusion column=Z Z2HEHE 26
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3, Biodistribution

9] ®Rg-MAGGABA-Biocyting] HES Tasl?] $s5tod, ICR T2 2 4
22 ""Re-MAGGABA-Biccyting I U] 37 MBo/100m 2 REjE®
B OIRE 308, 147 242 B HAE st L0IFIREE HRsS &
st o AL whilos SEsHEDE USAH B4 dEe] By A ES 9
T 2] TES PAL S1= human lymphema?l Raji cellS Balb/c nude rice(n=3)

<A FYste, & Hel L3017 lemBFE AT AE BUS
= Lym-1 d0pg)s HWMFASTY, oF 45412 B T streptavidin (50 pg)
USHHETE 2F 24 A12F Foll ®Re-MAG:GABA-Blocytin (05usg)S F YL, 2412 £of
sty Hibs = HESHEL

2 ¥

S-kenzovlmercaptoacetyl NHS ester®  AlEsld THE™ =HE2 #4859 MAGGABA
-Biocwtin®] 2F 415%2] £572 AT G0 mp=194-196% 1H-NME (DRMSO-J6), 4 5.49
(t, 1H), 8120, 1H), 8004, J=773Hez, 1H), 7.95-7586(m, 5H), 638, 6.33(s, 2H), 429(m, 1H),
4130m, 1H), 38%s, ZH), 37704, J=563H=z, ZH), 3E67id, J=586H=s, ZH) 3.10(m 1H),
305(q, J=67Hz 2H), 3000q J=6G6Hz), 283044, J=124, 511Hz, 1H), 2574, J=124Hz, 1H],
212(t, J=7H0Hz, ZH), ZD04(t, J=74HzZH), 12-16im, 14H). MASS (ESD) m/:z
TROET(M++1), Lym-1&§ NHS-LC-bicting AMESHY 1 6me/mle] bictin BT E 99T}
Bhenium BEAA] stannous onf] AME FLd DOl &2 HEIT UEIL =S A2 05me

o]5H8 AME Al HEEA LEIUHitable 1) lmgo]4te] &5 AMEStd EY BEA+55 3

Table 1 Radiochemical purity of He-MAG:GAB A-EBiocytin

Concentration of stannous ion 0.5mg 0.25mg 01%2mg

Purity (22) 9532 30% B0%
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FPeptide 24 HEHYU HPLC O]1F &Y methanel FWHEEE AME S HHEA A
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Fig ? Binding capacity of "¥Re-MEE to avidin, streptavidin
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Fig 4 Biodistribwtion of ‘“Re-MGE, pretargetting with bictinylated Lym-1
atd streptavidin in Baji cell bearing mde mice at 120 min

[(=]
(=]
4=

MAG:GABA-Biocyting 45l AR E whitd ERY49 SRl ttdzcs i E
£ HZs1EL, SAHEREA B ET avidin-bictin®] affinity E 2Tt I]E};"‘;E}, AH
== E2dMs &= Al Wl IEEE B MEHN, avidind 23] &84 HA ¥E =
2t BAZYEEN g IES £ + HE =R HAEL SHAT 3‘5_*3‘4] BH 4
FETELEAA Loz FATI A Yol 24 THE-TH EEsS AET ddER
Awe] 49 E= ArdAe 4z %iD/igs vBlusl & o gs Al Az WE M A
£ B EEaT OELLH F23 Z0E LRGN &4 HEH 10iy Y222
w2 d48E YeEtWe ZHME S Avidin-Biotin MAE 0] 235 2 D ADICHe] 2FEL e A}
Ol2b Te-HA 92 RRL MHS Bs UokE ook

TP EH
1. H Sakahara, K Ende , Bl Eolzumi T, Makashima, M., Kunimatsu, ¥, watanabe, et
al, Relationship Between In Vitre Binding Activity and In Vive Tumeor Accurmulation of

Radiclabeled Monoclonal Anfibodies, J MNucl Med 29:235-240, 1958,

2. %, Halpemm, P, Hagan, F. Garver, J. Kegiol, A Chen, J. Frincke, et al, Stabkility,
characterization, and Kinetics of 111In-labeled DMonoclonal Antitumeor Antibodies in
Meormal Animals and MNude Mouse-Human Tumer MModels, Cancer Hes 43:5347-5365,
1343,

3, & BHowlinson, D, Snock, A Busza, A, Epenetos, Antibodiv-guided Lecalization  of
Intraperitoneal Tumeors following Intraperitoneal or Intravencus Antibody Administration,
Cancer Hes 476528-6531, 1987,

4, T, Lindmeo, E. Bowen, F. Cuttitta, J Fedorke, P, Bunn Jr. Determination of the
Imrmunoreactive Fraction of Radiolabeled Monoclonal Antibodies by Linear Extrapolation
to Binding at Infinite Antizen Esxcess, J Immunol MMethe 72:97-89, 1934,



E, W, Bloomer, R Lipsstein, J. Dalten,  Antibody-Mediated BRadiotherapy, Cancer
RREZ79-7233, 1985,

6. R Eegent, P, EKeep, & Green, F, Searle, K, Bagshawe, B, Jewres, et al, Liposamnally
Entrapped Second Antibody ImprovesTumeour Imaging with HRadiolabelled A ntitumeur
antibedy, The Lancer 739-741, 1982,

7. I Hnatowiclh, W, Layne, B Childs, D, Lanteigne, I Dawis, Radicactive Lakeling of
antibedy: A Simple and Efficient Method, Science 220:613-615, 1933,

g, 2. Yao, M, Zhang, H, Sakahara, T, Saga, H, Kobavashi, ¥, Nakamoto, et al, Increased
Streptavidin Uptake in Tumors Pretargeted with EBiotinvlated Antibody TUsing a
Cenjugate of Streptavidin-Fab Fragment, Nugl Med Eiel 256 557-560, 1997,

9, D Hnatewich, F, Virzi M. Busckowski, Investigations of Awidin and EBiofin for
Imaging Applications, J MNucl MMed 28:1294-1302, 1987,

10, A&, Kassis, P, Jones, K., Matalka, 5 Adelstein, Antibodvy-Dependent Signal
Smplification i Tumeor Xenografts after Pretreaftment with Biotinvlated MNMonoclonal
Antibody and Awidin or Streptavidin, J MNucl Med 37343-352, 1996,

11, & Paganelli, C Eelloni, P, Magnani, F. Zite, &, Pasginid, I Sagsi et al, Two-step
tumeour targetting in ovarian cancer patients using biotinvlated menoclonal antibodies and
radivactve streptavidin, Eur J Nucl Med 19322-329, 1992

12, C, Sung, W, Osdol, T.Saga, B MNeumann R, Dedrick, ] Weinstein, Streptavidin
Disfribution in Metastatic Turmeors Pretargeted with a Biotinvlated MMonoclonal Antibody:
Theoretical and Experimental Pharmacokinetics, Cancer BHes 54 2166-2175, 1994,

13, E, Bos, W, Kujipers, I Meesters-Winters, <, Pham, 4, Haan, &, Doornmalen, et al,
In Vitre Ewaluation of DNA-DNA Hyhbridization as a Two-Step Apprcach in
Radicimmunotherapy of Cancer, Cancer Hes 3479-3486, 1994,

14, T, Saga, ]. Weinstein, ], Jeons, T. Hewa, J. Lee, N, Le, et al, Two-5Step Targeting
of Experimental Lung Metastases with Biotinylated Antibody and Radiolabeled
Streptavidin, Cancer Hes B4 2160-2165, 1934,

15, D, Goodwin, C, Ieares, W Osen, Bidogical Properties of Biotin-Chelate Conjugates
for Fretargeted Diagnesis and Therapy with the Avidin/Bietin Svstem, ] Mucl Wed
39:1813-18148, 1993,

16, M. Cremonesi, M, Ferrari N Chind, M Stakin, C, Grana, & FPrisco, et al,
Three-step radicimmunoetherapy with wttrivm -390 kbiotin: dosimetry and pharmacokinetics
in cancer patients, Eur J Nucl Med 26:110-120, 1999,



17, & Paganelli, F., Magnai, F, Zite, E, Villa, F, Sudati, L. Lopalco, et al Three-step
Moneclonal Antibody Tumer Targeting in Carcincembrvonic Antizen positive Patients,
Cancer Res 5150960-5966, 1991,

18, ¥, Nakamoto, T, Saga, H. Sakahara, 2, Yao, B Zhang N, Sato, et al, Thiee-step
Tumer Imaging with  Biotinylated  Monoclonal  Antibody,  Streptavidin and
""In-DTPA-Biotin, Nucl Med Biol #5:2:95-99, 1598,

19 M Zhans, 2. Yao, HSakahara, T, Saga, ¥ Makamoto, N, Sato, et al, Effect of
Sdministration Boute and Dese of Streptavidin or Biotin on the Tumer uptake of
Radivactwvity in Intraperitoeneal Tumeor -with DMultistep Targeting Nucd MNed  Biol
2502:101-105, 1993,

20, D, Kukis, &, DelMardo, 5, DelMNardoe, G Miricks, L, Miers, D, Greiner, et al Effect of
the Ezxternt of Chelate Substituttion on the Immunoreactiwity and Bilodistributin of
ZIT-BAT-Lym-1 Immuneconjugates, Cancer Fes BR:878-884, 1995,



	분과별 논제 및 발표자

