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carrier protein® 2 BSAZ H€3lo] el

Paclitaxel (Sigma Co.), Tyramine (Sigma Co.), Suc-
cinic anhydride (Sigma Co.), Pyridine (Sigma Co.),
Acetonitrile (Sigma Co.), Sephadex G-25 (Sigma Co.),
Isobutyl chloroformate (Sigma Co.), Bovine serum
albumin (Sigma Co.), Acetone (Aldrich Co.), Po-
lyvinyl pyrrolidone (Sigma Co.), Na'I (5mCi/50y,
Amersham Co.), Chloramine-T (Sigma Co.), UL-
TROSPEC I (Wallac Co.), 1209 RACKBETA li-
quid scintillation counter (Wallac Co.)

2. AH gy

2.1 2'-hemisuccinyltaxol 2] &}

Taxol (20mg)#} succinic anhydride (36mg)E W+
S&710 B 4rt B¢ AYA RN F A
¥ dry pyridine (S00ulell =oi 184)7F Bk wHg-
A A} ¥+-8-FZ 3 rotary evaporatorZ A}-2-38}c]
pyridine& A A o, ¥r-gEE thA] acetone
Imlo] 5 F AR} 24SF AlA 7] pyridine
< g43] AAFAD. o719 acetone2 THA] 7t
3 Foln FH{HFE Hol=a] 2-hemisuccinyltaxol
27%-& 4

2.2 Tyramine2| "I EX|5} 818 34

Tyramine (Spg/10ul), Na'®I =89 (180uCi),
Chloramine-TE 14t €438 (0.5M, pH=7.4)°
=9 o @pgsu)e 22 skl 187 vortex
mix3le] ¥H-E-A17) %, sodium metabisulfite (Spg/
10U)E Hof ¥hg-E FAANZAT. 1P Fo 2 Se-
phadex G-25, o] §42 2 0.05M HCIG &4 -& o]
43t column chromatographyE A Alsle] A A E
[*Iliodotyramine-2 %]t}

2.3 2-["*I}iodotyramine-hemisuccinyltaxol 2| &}Af

2'-hemisuccinyltaxol (5mg)< DMSO (0.2ml)¢} a-
cetonitrile (0.1ml)o]] ]2, isobutylchloroformate
(10uDE 73t 3087 w4173, < 7] plg
pH=9.52 g [IJiodotyramine4=-§9 (2.5ml)
£ o] 4Tl A 18413t ¥H-g-A17] T} 3000rpm
oM 1083 A Eestd AL PJAHEE A
o o] AHES EZ A2 AojFo] nukg

P AARNEE sho] BAS D AZAAG
AE wk-g YA EE acetoned] o] TLCH| 3
st TN Y (EtOAc: Acetone: n-Hexane=4:2:
N2 FF TLCE AAsta . A =vlE 2ev 7}
i TLCH 9ol Agfarle] X-ray H &S §4]A]
A 4XHET AFAIZ] F @2FEd autoradiog-
ram< A}

2.4 2-hemisuccinyltaxol-BSA X &txl|e| g4

2'-hemisuccinyltaxol (10mg)-& #2474 ¥ 1
DMSO (Iml)E 7}8} 591 & acetonitrile (300pl)2}H
n-triethylamine (50ul)S- €2 3 4CE Yz} £, iso-
butyl-cholroformate (25ul)Z o] A o]FH A BSA
789 (25mg3ml, pH=9.5) 3 W&H HolE
2 7heh ¥ pHE 752 B33 1843 B¢ Wg
At o] ¥hg EFES T Yu 2443t
5 T4 &, Centricon F-H. (MW cutoff: 30,000)
o ¥ 3 1000pmel A 1083} DAL 52
33, $AAZC 4vel BB

2.5 Anti-taxol serum2| A&

2'-hemisuccinyltaxol-BSA H ] (6mg)E A=
2] g4 (1.8ml)ol] =] 31 complete freund adjuvant
(CFA) (1.8ml)e} E& 9 & THE & E7)9) Edn)
T2 8~10TH HHFAIR 13 A FAE
SR 23} € 33k WAL= incomplete freund
adjuvant (IFA)E A& @5 S WE] 45 3
Zoz FABY D, A2FA) 257 T Es9 A
AR 2RE HYsld AP Aoy, oA
< 3000rpmo. 2 10%-7F Y4 E2) 8l anti-taxol
serum2 A}

2.6 Anti-taxol serum®| {7 }ZHA

Anti-taxol serum-2 RIA buffer (3.5g polyvinyl
pymolidone/100ml PBS, pH=7.4)Z o] &3} 14, 1:
20, 1:100, 1:500°] S A 2+z} 3143 F A G Hol
50011 B335, 2-[lliodotyramine-hemisucci-
nyltaxol (2}10,000cpm/ul) 2ulE 7}alm 2 4
4call X 24A13t B 2/A) 3 e} & 7]l 20% po-
lyethylene glycol (PEG)4*-89 (1ml)S 37138t
2 43 3083 AE F 2000pmel| A 5EZE A
el B3 22L& APAAT Free
forme] ¥AbsF)= A F 439S LSCE
scintillation cocktail (Ready protein) 10ml$} 43
LSCAAM 183t &5t F3H ot AATA S
(T 20% PEGFE-A-S 7137 Aol A6
8942 scintillation cocktail®} 4jo] LSCe| A &3
39 2.1, bound forme] ¥A}s 2(B) (B=T - F)&
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Left line : 2'-hemisuccinyltaxol
Right line : Taxol
Fig. 1. Thin-layer chromatogram of 2'-hemisucc-
inyl taxol reaction mixture [developing solution
(EtOAc: Acetone:n-hexane=4:2:1)].
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Fig. 2. Gel chromatogram of 125I-labelled tyram-
ine reaction mixture (elution rate: 7drops/min.; eluate:
0.05N HCl).
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Taxol (20mg, 0.0234mM)2] C-139) A, C-2' &
9] hydroxy”] ¢} succinic anhydrideE WH-3-A1A 2-
hemisuccinyltaxol (17.8mg, 0.187mM)< 79.9%<)
wtesg g At TaxolS vimEAZ 3 TLC
A A BHE S o, taxol?] RfgkS 0.87~0.93, 2-hem-

Fig. 3. Autoradiogram of 2'-[1”I]iodotyramine-

hemisuccinyltaxol.
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Fig. 4. Ultraviolet spectra of 2"-hemisuccinyltaxol-
BSA conjugate and related substances.

isuccinyltaxol®) Rzt 0.74~0.83°]%lt} (Fig. i)
Tyramineol] th& 19} F2]¥-2& Chloramine-T
B S AR5l S 1), 58%2] EA NS FES 2
2.1, gel chromatography & A A 3} w] ¥k-§-9
1.9} ["Ijiodotyramine & =53HA B2l & 4 )
21t} (Fig. 2). 2-hemisuccinyltaxol®} [**IJiodotyra-
mine T WA 7|2, FAFEH WS EFES F
B3 23 Hoj&Eo 2 2[PIiodotyramine-hem-
isuccinyltaxol & #4817 A& 4 2ASAch. oluf
$E9 =& AH 37 A8t FAE w4
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Table 1. Determination of anti-taxol serum titers

Rabbit No. Titer CPM F/T (%)" BT (%)

1 1:4 4527.0  46.77 53.23
1:20 57998 59.92 40.08
1:100 8357.7 86.35 13.65
1:500 92435  95.50 450
2 1:4 5687.7  58.73 41.27
1:20 6106.7  63.09 36.91
1:100 7990.6  82.55 17.45
1:500 92679 9575 4.25
3 1:4 6198.6 64.04 35.96
1:20 75063 7755 22.45
1:100 8378.7 86.56 13.44
1:500 86544 8941 10.59
4 1:4 6551.0 67.68 32.32
1:20 73243  75.67 24.33
1:100 82837 8558 14.42
1:500 9718.2 100.40 -0.4
5 1:4 57679  59.59 40.41
1:20 7221.7 7461 25.39
1:100 7840.0  81.00 19.00
1:500 9928.0 102.57 -2.57

NSB 1:200 9458.6  97.72 228

Total - 9679.3 100 0

*caculated by cpm/total cpm X 100
**caculated by 100 - F/T (%)

28 TLCE H A% ¥, TLCH-S autochromatog-
raphy & ste] sl uby S ST 2N WG
EREY =5 AFE 5 AAT (Fig. 3).
2'-hemisuccinyltaxol®} BSAE ¥FSA|A 4L 2-
hemisuccinyltaxol-BSA©| 4| BSA & ¥2}% 2-hem-
isuccinyltaxole] B Bz}l AFslA E=71E B
2] 8to], BSA, 2-hemisuccinyltaxol, 2'-hemisucciny-
ltaxol-BSA2] UV Spectra (Fig. )5 AU o] &
9} spectrume ©] &3t} FAtE BSA & BRI
ZA3%E 2-hemisuccinyltaxole] ¥44& 7.5700]
t}. 2-hemisuccinyltaxol-BSAZ A FALslg &4
& taxolol| ti & FdA 9] H 7= Table 15} 2t

]

a

2-hemisuccinyltaxol®] Al A}-&§ Lol py-
ridine g kAsHA AAHA e A4 2FEA

#A A oily producte] FAgo] A5 BRI L
™, TLCA X & tailing A/Fe] #AE At o]}
2o ASoe wSEFE acetones THA] 7t
&t3 ZF3le pyridineS $A3) AAANA F2
2A EAE A48 4 ALk Tyramineo)] i g
%o] ¥ A ¥+ F gel-chromatographyE ©] 83t
B3 34 ol A iodo-beadE LA 2 ALE-E 7§
& 4709] peak7} 1}gtor}, Cholramine-TE 43}
AZ A48 AgolE free forme) 1R [*])
iodotyramine®] T 711 ¢] peakTto] #@ = o] tyram-
ine9] WA}E AWl & Chloramine-TE A}-8-3h=
Ao) & Aoz Az g}rh. 2-hemisuccinyltaxol
3} [*I)iodotyramine2] ¥+-g-& pHoll wre} w9
Bx7t gElxE Aol FFEHA = pH 9.024
A °F 96%<] WeFeS UEARATh ol s 2
€ AL alkali 8ol A amine] 713} o] AA
peptide synthesis®} Z&fo] ol A 7] HFo=
AART 223 wg F &), free FI” 5 & B
d qg gx=sF 2 AAFE 2 dojz YA
£9 2-[*®IJiodotyramine-hemisuccinyltaxol-& E-oll
Adl %A Sol FRET 383 AIFoEA
O EL AAE § AU

TaxoldA18) EALFE ol BHoRE A
A o] x| gor=Z carrier protein® 2 BSAS
AFAA WA (immunogen)O E ALE3F T}
2'-hemisuccinyltaxoldl] th & BSAS] A §&wt-§-A] pH
7} golAiE 7 ge] o] Al WAL 7]
A8l pHE 752 FA%HE Ro] Fa AT EA
39 2-[“IJiodotyramine- hemisuccinyltaxol3} <
A7 E7 2 RE de FEAHE SAA FA
97lg APHAT. TARA2H S AN E &
YAW BA BT (%)7} 0%5E2 Holok 3
U B Ao AL taxold] i3t G/ A
ulz o 2 irol 1:49} 1:2000| & B/TEke] 2+ 53.2%
9} 40.1%01 k. e} ol A& ke FATE
Eol7] AsA AEFES 2 A9t F7HH
o A171 8 %43} 31, bound form¥} free form #-2
wHe AHE 9% A7 o IAgATd, I
£ EXNFY L 3 taxole] WAHH I ZH ol 7}
8 Aoz BTt
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=Abstract=

Synthesis of 1-125 Labelled Compound of Taxol Analogue
for Radioimmunoassay

Ok-Doo Awh', Jun-Sub Kum, Yang-Ho Lee, Yong-Serk Park,
Woong-Beum Pyun® and Chang-Hoon Choi**

Division of Health Science, Yonsei University, Wonju, Kangwon 220-710, Korea
*Division of Radiation Standards, Korea Food and Drug Administration, Seoul, Korea
**Department of Nuclear Medicine, Korea Cancer Center Hospital, Seoul, Korea

Taxol, an anticancer drug that has diterpenoid conformation, has been used as an effective
chemotherapeutical agent in the treatment of breast and ovarian cancers. Because of its toxicity
like other anticancer drugs, monitoring the taxol level in serum is important procedure during
cancer therapy. The various monitoring methods using HPLC, ELISA, and RIA have been
adopted, and RIA technique is known to be superior than other methods in trems of sensitivity
and convenience.

In this study, in order to develope taxol RIA system using "I labelled antigen, first of all we
synthesized taxol derivatives. 2'-hemisuccinyltaxol was obtained with about 80% yield by
esterification of taxol at C-2' hydroxyl group on C-13 carbon with succinic anhydride. [**I]
iodotyramine was prepared with 58% labelling yield by radioiodination of tyramine and purified
by gel chromatography. 2'-[**IJiodotyramine-hemisuccinyltaxol, ™I labelled antigen for taxol
RIA, was synthesized with 96% yield from conjugation of 2'-hemisuccinyltaxol and ['*I]
iodotyramine. Anti-taxol serum was produced from the rabbit immunized with 2"-hemisuccinyltaxol-
BSA synthesized by 2'-hemisuccinyltaxol and BSA. The antiserum titer was determined by RIA
using 2'-["*IJiodotyramine-hemisuccinyltaxol. The titer of 1:20 was obtained with about 40% of
B/T. The results suggest that taxol RIA using '“I labelled antigen can be applied to monitor the
taxol level in serum.

Key Words: Taxol, BSA-taxol, 2-hemisuccinyltaxol, Anti-taxol serum, 2'-[**I]iodotyramine-
hemisuccinyltaxol
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