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Preparation of a novel targeted MR contrast agent Gd-DTPA-streptavidin and exploration of its
reaction conditions

LIU Xian, XU Yi-kai, HUANG Qi-liu

Medica Imaging Center, Nanfang Hospital, First Military Medical University, Guangzhou 510515, China

Abstract: Objective To explore the optimal reaction condition of DTPA-coupled streptavidin labeled with gadolinium ion.
Methods The number streptavidin-coupled of gadolinium ions and maximum biotin-binding capacity of Gd-DTPA-SA complex
were anayzed at different DTPA-to-SA molar ratios (1000, 500, 200, 100) and in buffer solutions of different pH values (pH
5, 6, 7, and 8, respectively). Results The number of streptavidin-coupled gadolinium ions increased with the pH value of the
reaction system.  When the DTPA-to-SA molar ratio was below 500, the number of gadolinium ions that SA-DTPA coupled
increased with the DTPA-to-SA molar ratio, but tended to decrease when the ratio was 1 000. No significant difference in the
maximum biotin-binding capacity of Gd-DTPA-SA complex was noted between the groups. Conclusion The number of
gadolinium ions that streptavidin coupled depends on the pH value of the reaction system and DTPA-to-SA molar ratio, but
the maximum biotin-binding capacity of Gd-DTPA-SA complex isnot affected by the reaction conditions.
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G Tab.2 Maximum biotin-binding capacity of Gd-DTPA-SA
complex at different cDTPAa-to-SA molar ratios and in
123 Gd-DTPA-SA buffer solutions of different pH values (Mean SD)
Gd-DTPA-SA pH value of cDTPAa&-to-SA molar ratio
Gd-DTPA-SA  ODg buffer solution  —75507T 500 1 2000 1001
01 ¢ | OD.g 5 13110 13218 13514 137 11
9 6 13409 13212 13114 13315
GA-DTPA-SA  mg Gd-DTPA-SA 7 13512 13618 13416 13411
8 138 1.7 140 15 136 1.3 138 08
U/mg
1.3
3
DTPA
2
2.1 SA Gd+3
pH cDTPA&SA DTPA
SA Gd+3 1
cDTPA&SA s
SA Gd* pH N-
pH
cDTPA&SA 500 O-
Gd** DTPA-SA
cDTPA&SA 1 000
0.1 mol/L 4 Sakahara °
500 1 SA Ga* 0.2~0.5 mg/ml cDTPAaAb
P<0.05 30~50 1 DTPA
Hnatowich  °© 1gG <15 mg/ml
1 pH cDTPA&a-SA DTPA
SA Gd* X S
Tab.1 Number of SA-coupled gadolinium ions at
different cDTPAa-to-SA molar ratios and in buffer
solutions of different pH values (Mean SD) 10 1 33.3 mg/ml
pH value of cDTPA&to-SA molar ratio
buffer solution 30007 5001 2001 1001 DTPA
5 80 1.2 10.2 1.6* 3209 3011
6 79 21 11.3 2.6* 6.0 3.0 48 17 H* Gd
7 86 14 124 2.3* 5512 4709 pH
8 109 26 15.0 1.4* 76 22 6418 0.1 mol/L pH 8
*P<0.05vs the other group
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