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Two bifunctional chelating agents used in *Tc™ labeling: NHS-MAG3 and HYNIC
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Abstract When protein, nucleic acid, polypeptide and antibody labeled with *Te

m

. bifunctional
chelating agents (BFCA )are commonly used in order to avoid damages by directly labeling. We choose two
BFCA: NHS-MAG3 and HYNIC as representation. The synthesis of these two BFCA is clear and the meth-
ods of conjugating and labeling are mature. Through BFCA we can gain high radiolabeling yield, radiochemi-
cal purity and specific activity. The usage of BFCA can provide necessary condition for molecular imaging
and extensively clinical foreground.

Key Words Dbifunctional chelating agents; N-hydroxysuccinimidyl S-acetyl-mercaptoacetyltrigly-

cline; hydrazino nictinamide; technetium; isotope labeling

o

o PTem (bifunctional chelating agents,
N N BFCA) . BFCA
. . . PTer,
T , o BFCA ,
PTem 5 o BFCA
N -N- (N-hydroxysuccinimidyl-
C , PTem S-acetyl-mercaptoacetyltriglycline, NHS-MAG3)
, (hydrazinonictinamide, HYNIC)  ®Te™
’ ' 1 NHS-MAG3
1.1 NHS-MAG3
: (30271439) 5 NHS-MAG3 1997 Hnatowich DJ
(20030487013) i
: 430022 , ) ) SATA

(S- -N-

) b



16 2005 1 29

SATA S-acetyl-MAG3,

NHS , S-
acetyl-NHS-MAG3,

MAG3
99"[‘Cm’ s
pH (pH 11, 95°C)

) pH
(1

s

, amine oximes,

diaminodithiol, hydrazinonicotinamine

MAG3 (S-acetyl-NHS-MAG3 )™,

, , PTem
pH °
1.2 NHS-MAG3
NHS-MAG3 , .
(
) morpholinos (
)
FTem o NHS-MAG3
DNA ;
#Tem, o
NHS-MAG3
(2mg/ml) 0.1mol/L
N-2- -N-2- [4-(2-hydroxyethyl)-1-
piperazineethanesulfonicacid, HEPES] (pH8.0)
, NHS-MAG3 (50mg/ml)
(N’N-dimethyl formamide, DMF) |
NHS-MAG3 HEPES
, NHS-MAG3 : =10~20:1,
, 30min~ , P4
Sephadex , 0.25mol/L
(pH5.2), ,
, MAG3- 0
-20 C, °
MAG3- 0.25
mol/L s 0.1 ¢/L,
(pH 9.2) (Img/ml
0.01mol/L ), MAG3-

’ ’

1 Foreign Med Sci-Sec Radiat Med Nucl Med, January 2003, Vol. 29 No. 1

15~30 min 0.25 mol/L
1.3
, NHS-MAG3 T
DNA | N
morpholinos 84%" |
65.2%", 54%", 60~89%" % 70%"  90%",
90% o ,
99'I‘Cm ,
5%
NHS-MAG3
-20C 3~6 )
, 99"[‘0111
37C 24h,
(cysteine challenge)
, 99'I‘Cm
37 C 1h,
, NHS-MAG3
[1.6] , 6291 R
o NHS-MAG3
[6]0
2 HYNIC
2.1 HYNIC
HYNIC ~ Abrams MJ ®' 1990 o
6- , N
(BOC) NHS BOC 4
) HYNIC,
2.2 HYNIC
HYNIC )
20 90 )



2005 1 29 1
DNA ., RNA, N )
HYNIC morpholinos,
o HYNIC ,
HYNIC
(coligand) (ethylenediamine
diacetic acid, EDDA) N- ( ) (N-
tris-hydroxymethyl-methylglycine, tricine)
HYNIC PTem ,
EDDA  tricine o HYNIC tricine
PTe™(HYNIC- -tricine),
(=74GBq/umol )", PTe™ (HYNIC-
peptide)-(tricine ), ,
M, HYNIC EDDA
#Te™(HYNIC- )-(EDDA),
, 12h ol
[12-14]
HYNIC , TPPTS (trisodium

triphenylphosphine-3, 3°, 3”-trisulfonate )™ BP(3-
benzoylpyridine) . AP (3-acetylpridine) . NGA (galac-
tosyl-neoglycoalbumin) o ,

’ ’

[11]
[e]

HYNIC )

(5~10mg/ml)

HEPES (pH7.4) ,  HYNIC
DMF HYNIC
, HYNIC:
=3~60:1, 1~5h,
(pH7.4,4°C)
(4 OC b b ’
4 )O b
HYNIC ,

HYNIC ,

Foreign Med Sci-Sec Radiat Med Nucl Med, January 2005, Vol. 29 No. 1 17

HYNIC °

5 Annexin V s

HYNIC-Annexin V N
tricine  “Tc™, , 20min,
G-25 o Tyrtoctreotate(
) , EDDA

HYNIC-Tyr*-octreotate ,
PTem , 70 C 30min
Sep-Pak

Sephadex

tricine

2.3
HYNIC

- HYNIC , DNA

85%"9 | 909%™
95%"", morpholinos 60%~80%",
90% , ,
74GBqg/pmol , ,
PTem ,

70%1% |
8591,

10% .

. HYNIC N
EDDA .
HYNIC

tricine

[12,17]
o

: HYNIC

; PTe™HYNIC-RGD ( )
tricine R 80%
~90%, EDDA ,
10%"; HYNIC , EDDA

tricine , )
19, HYNIC
20
, HYNIC
500
HYNIC

’ ’

<194,

NHS-MAG3  HYNIC ,



18 . 2005 1 29

9 10
1 NHS-MAG3  HYNIC
NHS-MAG3 HYNIC
HYNIC ~ NHS-MAG3 #Tem
o HYNIC ~ NHS-MAG3

( 18R o ) [18] ,

Winnard P Jr, Chang F', Rusckowski M, et al. Preparation and
use of NHS-MAGS3 for technetium-99m labeling of DNA[J]. Nucl
Med Biol, 1997, 24(5) . 425-432.

s , , . N3S
[J]- , 2002, 37(6): 428-432.
s s . Survivin PTe
[J]- , 2004,19(1): 50-52.
Hnatowich DJ, Qu T, Chang F, et al. Labeling peptide with

technetium-99m using a bifunctional chelator of a N-hydroxysuc-
cinimide ester of mercaptoacetyltrigycine[J]. J Nucl Med, 1998,
39(1): 56-64.

Gano L, Patry’cio L, Marques E, et al. Human polyclonal immunoglob-
ulin labelled with technetium-99m via NHS-MAG3: A comparison
of radiochemical behavior and biological efficacy with other
labelling methods[J]. Nucl Med Biol,1998, 25(4): 395-403.
Lei K, Rusckowski M, Chang F, et al. Technetium-99m antibodies
labeled with MAG3 and SHNH: an in vitro and animal in vivo com-
parison[J]. Nucl Med Biol , 1996, 23(7): 917-922.

1

20

Foreign Med Sci+Sec Radiat Med Nucl Med, January 2005, Vol. 29 No. 1

Wang Y, Chang F, Zhang Y, et al. Pretargeting with amplification
using polymeric peptide nucleic acid[J]. Bioconjug Chem, 2001, 12
(5): 807-816.

Liu G, Zhang S, He J, et al. Improving the labeling of S-acetyl NHS-
MAG (3)-conjugated morpholino oligomers [J]. Bioconjug Chem,
2002, 13(4): 893-897.

Abrams MJ, Juweid M, Abrams M J, et al. Technetium-99m-human
polyclonal IgG radiolabeled via the hydrazino nicotinamide derivative
for imaging focal sites of infection in rats[J]. J Nucl Med, 1990, 31
(12): 2022-2028.
Edwards DS, Liu S.
(HYNIC) modified highly potent small molecules: problems and
solutions[J]. Transition Met Chem, 1997, 22(4): 425-426.

Ono M, Arano Y, Mukai T, et al. Control of radioactivity pharma-

Te-labelling of hydrazinonicotinamide

cokinetics of ®Tc-HYNIC-Labeled polypeptides derivatized with
ternary ligand complexes|[J]. Bioconjugate Chem, 2002, 13 (3):
491-501.

Verbeke K, Kieffer D, Vanderheyden JL., et al. Optimization of the
preparation of *"Tc-labeled Hynic-derivatized Annexin V for human
use[J]. Nucl Med Biol, 2003, 30(7): 771-778.

Rennen HJJM, van Eerd J E, Oyen W J G, et al. Effects of coligand
variation on the in vivo characteristics of Tc-99m-labeled inter-
leukin-8 in detection of infection[J]. Bioconjugate Chem, 2002,
13(2): 370-377.

Su ZF, He J, Rusckowski M, et al. In vitro cell studies of
technetium-99m labeled RGD-HYNIC peptide, a comparison of
tricine and EDDA as co-ligands[J]. Nucl Med Biol, 2003, 30
(2): 141-149.

Zhang YM, Liu CB, Liu N, et al. Electrostatic binding with tat and
other cationic peptides increases cell accumulation of *"Tc-anti-
sense DNAs without entrapment[J]. Mol Imaging Biol, 2003, 5(4):
240-247.

Welling M M, Visentinb R, Feitsmaa HIJ, et al. Infection detection
in mice using *"Tc-labeled HYNIC and N2S2 chelate conjugated to
the antimicrobial peptide UBI 29-41[J]. Nucl Med Biol ,2004, 31
(4): 503-509.

Rennen HJJM, Boerman OC, Koenders E B, et al. Labeling proteins
with Tc-99m via Hydrazinonicotinamide (HYNIC): optimization of
the conjugation reaction[J]. Nucl Med Biol, 2000, 27 (6): 599-
604.

He J, Liu C, Vanderheyden JL, et al. Radiolabelling morpholinos
with 188Re tricarbonyl provides improved in vitro and in vivo
stability to re-oxidation[J]. Nucl Med Commun,2004, 25(7):
731-736.

Liu S, Edwards DS, Ziegler MC, et al. ®Tc-labeling of a hydrazi-
nonicotinamide-conjugated vitronectin receptor antagonist useful
for imaging tumors[J]. Bioconjugate Chem, 2001, 12(4): 624-
629.

Rennen HJJM, Makarewicz J, Oyen WJG, et al. The effect of
molecular weight on nonspecific accumulation of *Tc-labeled
proteins in inflammatory foci[J]. Nucl Med Biol, 2001, 28 (4):
401-408.

( : 2004-07-16)



