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Ha Eun Shim,"? Lee Song," and Jongho Jeon'®"

"Advanced Radiation Technology Institute, Korea Atomic Energy Research Institute, Jeongeup, Jeonbuk 56212, Republic of Korea;

Department of Chemistry, Kyungpook National University, Daegu, Republic of Korea;
*Department of Radiation Biotechnology and Applied Radioisotope Science, University of Science and Technology, Daejeon 34113, Republic of Korea

ABSTRACT We demonstrate a detail protocol for the radiosynthesis of an '?°l-labeled MSTP prosthetic group and its
application to the efficient radiolabeling of human serum albumin (HSA). Radioiodination of the precursor (2)
was carried out by using ['?I][Nal and chloramine T as an oxidant at room temperature for 15 min. After HPLC
purification of the crude product, the purified '?°l-labeled MSTP (['?1]1) was obtained with high radiochemical
yield (73 + 5%, n = 3) and excellent radiochemical purity (>99%). Site-specific reaction between (['?I]1)
and HSA gave the '?*l-labeled human serum albumin (['?°1]3) with more than 99% of radiochemical yield as
determined by radio-thin-layer chromatography (radio-TLC). These results clearly demonstrate that the present
radiolabeling method will be useful for the efficient and convenient radiolabeling of thiol-bearing biomolecules.
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Introduction T e okt AR bioconjugation)iH-3-& &85t
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At A @ A g et fTIEE B AR QU40] FA o] HRF AFE BustGIeh(7-11), o]d A+
o] WA A (labeling)oll B2 AREEO] RITH1, 2). & oA AdE EAZA I prosthetic group)> T&2S
5] Al EA ] WAMY a2 =8 aaAor A sh= WY Aokl Aus Algeto s 54 S0 A Rt
o e #AGA, oFE wtt A, o A& ol v QTS SR apAQl A e 28 Hgld, e
U &opoll A vl f-&35HAl 82 = Uk, Tyrosine & U ol= gt WS A8skr] fsiA= i AAEA 9IS
7FAl (phenol Z1&F)oll ZAAMY Wafs 218 kg2 Foff W Aoz Mg Whg7E =Ush] whizell F714Ql i %
A 2o EF AAEAR] EA] Sk S AR A U A Tl Bash, o]= A HALY] e S A
E2 AR 8 AlFS 5 e Aol Ark3). sHAl A = Gl 9ol Qi kA v E (non—modified)
o] BAollA AV 2 L& Fol25 AlEslr] s A A EARRE W = Al MBS HAEARRS] Aide] F
el ASAlE YA|EALY] x| QIS = 4= 9l vt asit}, 20179 Furdui $15E-2 thiol Ag2] k3712l
=4J0] 9131(4), tyrosined] 2= WA == AA U 4—(5—methanesulfonyl—[1,2,3,4tetrazol—1—yl)—phenol
oA B 2 =3} whgo] A dojuh= Tl SITHG, 6). (MSTP)E &3st3ict(12), whebA WAMY 9947t 24
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A} Frek(13).

Materials

AY Aol AREE chloramine—T  (#402829),
sodium metabisulfite #39000), human serum albumin
(#A8763), dimethyl sulfoxide (DMSO, #D2650), acetone
#650501)2 Sigma—Aldrich Koreaol|A tujste] ARg-3}4
ek, A 9hgoll AREE WA F9lea [PIINal (0.1
M NaOH) =82 Ajghitol A Fyskgict, Luffgh &
= Aok Al B glo] ARgskeith #4] Hkg 3 CI8
cartridger= WaterAr2] Sep—Pak plus tC18 cartridge
HWAT020315)2 AM2319Th 27| Wi Zenks e
(Size—exclusion chromatography)= PD—10 desalting
column (GE healthcare, #17085101, Sephadex G—25
medium, bed volume: 8.3 mL)E AME3}ITH TLC plate
= MerckAF?] TLC silica gel 60 Fas, #1.05554.000D)% -
ufjgko] ARSI AL, ©]5 radio—TLC scanner (Capintec,
Inc., CRC"—25R)E &3l A8H3iet. 24 2 g2
A AHE-El HPLCE= AgilentAte] A& ARgSIGIoH, R
HPLC 434 0.1%2] formic acid7} ZE3HE E(RH A)
T} 0.1%2] formic acid7} 3§ acetonitrile (82 B)E AF
4351t} Analytical HPLC (column: Eclipse XDB—C18,
4.6 x 250 mm, 5 um)%] 442 1 mlL/&, preparative
HPLC (column: Eclipse XDB—C18, 21.2 x 150 mm, 7
um)= 10 mL/29] §408 -8-5k¢it,

Protocol
1.1 312 MSTP2] &4

1.1) F7x| 22| 2 FX| 22 (Figure 1)
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Figure 1. Synthetic scheme for ["#*I]1 and ["#[]3.

LL1) WAV 8255 4] 317] 9t A4 2= & A

o] o dof| Hagh WS 2-gste] AJskGITH(13).

1.1.2) Z4A412 (1 mg)E DMSO (100 uL)ol| 521 8-
Chloramine T =89 (1 mg in 10 uL of pure water), A
(acetic acid, 2 uL)= 2} 2 H7Fsict,

1.1.3) [I|Nal (38.9 MBgq, 10 uL in 0.1 M NaOH)E &
7 5 AFLoA 155k Hh AT,

1.1.4) NayS:05 48 (Sodium metabisulfite, 3 mg in
30 uL)& A7kete Whg-& FwEel,

1.1.5) wkgo] 5% 89S gnalytical radio—HPLC

2 gl EA WSS LA £4: analytical CI8

ofN

column; 84 1 mL/min; ©]%54}: 0.1% formic acid H,O
(solvent A)2} 0.1% formic acid CHsCN (solvent B);
gradient: 20% solvent B 0—2 &; 20—60% solvent B

2-25 &, retention time for [*I]1: 14.6 min)

1.2) HPLC &8 = HEX| MSTP ([#I]1)2] =X

1.2.1) Preparative HPLC (preparative C18 column; &
2. 10 mL/min; gradient: 20% solvent B 0—2 min; 20—
60% solvent B 2—25 min, retention time for [*I]1: 21.6
min) &8 AA|ste] T 32 3H5kE MSTP [#]1S Y&t



1.2.2) Analytical radio—HPLCE &3} product®] %
2

1.3) & EX| MSTP ([®[1)2] AlA =& nPd

1.3.1) Preparative HPLC collection vialo] Wro}2l ¥ %
A3 11 (10 mL)& & 40 mLej 3]43%tc},

13.2) o&t&y =& AAHE Sep—Pak tCI8 plus
cartridged] 1.3.1)04] 3|4 % LolS A7) 2 HA3] 9
3t & 5 10 mL=E Aoj&tt

1.3.3) oMNIE (3 mL)S ©]-83} tC18 cartridged] U=
Az [Pl §&3)

1.3.4) OPHIELS A4 s of 2T 7EAE Eojof A|IA

T ohg AT 9I50] DMSOR P11 thA] e,
2. -MSTP (['*[]1) &-& HSAS] 3£ %]
21) 25 FX| HSAL| EHA([™13)

2.1.1) HSAE 0.1 M NaHCO; (pH 8.0)°ll =<2l &4 (0.1
mM, 1.0 mM) 1 mLejl [*I]1 (17,6 MBq in DMSO) 80 uL.=
Z¥zF H7)sked, 37 °CollA] 18 A7k H¢t ukgsit}

2.1.2) TLCS} radio—TLC scannerE -8t F4] ¥h-&-
= AR (8l opAlE).

2.2) %5 EX| HSAL| K|

2.2.1) FA Whgo] FREH Hh ERHES saline (F F

! 2,6 mL) o2 34t}

2.2.2) PD—10 desalting column< -835}to] AA g} (
£jj: saline, eluent volume: 2.5 mL, eluate volume: 3.5
mL),

2.2.3) AAE T ®A] HSA (*1]3)& Amicon Ultra
centrifugal filter (30 KDa, 2 mL)S &-83}o] =31t}
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2.2.4) ¥%% W] ®x HSA (%1]3)9] WSS

radioactivity dose calibratorS &-&5F0] 243t}

2.2.5) AA T4 & TLCL} radio—TLC scannerE &
sto] 7 322] HSA ([113)9] ®WAlsle4 g SA3cH
Suff: obAE),

Representative Results

& o] AA| whe IS Figure 13} o] aofgh 5
AT}, MSTP 4] 29] T 34| ¥h5-9] HPLC &4 23}
© Figure 29} Zrom, preparative HPLCZ A & oF
99% ool WA e [P e 4= A9l
ofefdt B oz dojxl I A MSTP ((*1]1)9] YA}
5% (n = 3)o]t}. 100 nmol2] HSA t+
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Figure 2. Radio-HPLC results for synthesis of ["*[]1. (A) Before purification of [**I]1
(crude mixture); (B) After purification of [*#1]1; (C) UV HPLC chromatogram of 1.
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Figure 3. Radio-TLC results for synthesis of ["[]3 using ["[]1 (eluent: acetone).
(A) Before purification of ['*I]3 (crude mixture); (B) After purification of ['*I]3.
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w29} 883t & radio—TLCE £A415F9S uf, 147 29
13%, 18 A7t Zofl 65%2] [*1]10] HSAS} HH-51%2-2
zhH e 4= QAleh, =27 viA] 22 0kE 1o 1] (Size—exclusion
chromatography)& &-838}o] AA| 3t T 550,2] HlALSFs}
2 =& (isolated yield)& 1 F2] HSA(*13)E 4& 4= %)
o] AIE] YABIEHE Sl 99%01 3 Y-S 24l
Qlitt (Figure 3).

sk -1>

P
nn

Discussion

B olqo] 241 A7 2= 444 (hydrophobicity)o]
Zelng gy 90T TA| TA oA HiEA] 253} okl
DMSO9]| o] ARg3fjoF att} (1 mg/100 pL in DMSO), 1
27| 9FS A9 chloramine T 4=8H 22 [*]|Nal] H7}
Aol A AE AZA 9 7} AAE o] FA] vF20] 2289 7+
A 4= 9}, =2 k9| [PI]1E AAISH | $iste] HPLC
AR Acolumne 53] washing 319 columno] ¥o} 3l

T S Ewae A7isiFeloF et T3t [*I]le HPLC
o A} U743t retention timeo| Al 471 YJste] A 24 A
0E oJAF 81jA(80%)2} B(20%)S columnel SdF=
o] uighz]sich, Sep—Pak tCl18 plus cartridges -85k
[*I1E %ﬂ% o)A acetoneO.& 1| A4S 45

ox, m[o

DO

&13ict o] A9 &1 acetoned 4 L o2 VfAE &

831 1117% olo} 118 47 & 8 S gk 2 o
ol A *F%?} HSAE 3119 free cysteineS 33 kil Q)
L ol B & site—specifics}A] MSTPL}F WS- 3 4= Q)
T} MSTPS} thiol TEH0] HHS-2. oF Ad7]4 Z A A &
AYPEm | ¥hS 8o 0.1 M NaHCO; (pH 8,0)& AME
slo] pHE 2435190t} 100 nmol2] HSAES [21]19} HH3-35}
o] 65% 2] $>&(conversion yield) 2 ¥4 A2 4 ¢
Utk (Figure 3). BA #4E& AAH 55%2] =& (isolated

yield)& 9 = =l o7& 27] jA| 22vtE 1]
A oAl dE [B]]3 o] PD—-10 desalting columneol ‘Fo}
W HEom F5HEY, & Aol ARGE T HSA
= TR AV e R sERIst] EAFGA, A=A,
oFs ALA A 59 ofoF Fof Aol @] Z-gH it
(14, 15). ] T 81 7} 2] ¥ HSAE JAYol|A] F42}e] &

ot Wyl $ulE ZASH=r] ENA PAYSIEO R

88  J Radiopharm Mol Probes Vol. 4, No. 2, 2018

2 AHA QIEHI6, 17). o] AtollA= PIE 4] HhgoflA]
ARgER oL fARE AF TS Fo ThE SR HA
RQE(mL 1241, 1311) lT_X]oﬂ 9] 7].5 [ 7/-\]g§

oS thfe BoF (RAGE % A= Aol S8 = UE
Aoz 7)o He},

Conclusion

[

2 Ao 3 WS o] 8ate] IR MSTP([1]1)
73%2] WIANSFERA 4283} 99%0|AFe] HIALEIEHE 4
2 ek, AA = #1100 nmol @] HSAL} vH--
o F 65%2] A& 4=&(conversion yield)Z ¥
g 4= 99l = protocol S HIAMY 59
Ao site—specifics}A] = & 4= A= A=
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