(®)
2019 2022

Development of novel boron carrier utilizing amino acid transporters specific
for glutamine addiction of cancer cells

Nagasawa, Hideko
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We aimed to develop a boron carrier for BNCT that selectively and
efficiently accumulates 10B atoms in tumor cells. Therefore, focusing on "glutamine addiction"
caused by metabolic reprogramming of tumors, we designed and synthesized a novel
carborane-containing amino acid derivatives targeting L-type amino acid transporter 1 (LAT1), which
is strongly expressed in malignant tumor cells. Among the new compounds, BC2 gave the highest
intracellular boron uptake. This was dose-dependent, with 10-fold higher uptake than the known
LAT1-dependent boron carrier, L- BPA, at the same dose (10 p gB/mL). BC-2 showed the highest
enhancement of the cell killing effect of thermal neutrons on T98G cells.
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Fig. 2 Structures of new boron carriers synthesized from corresponding
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alkynes and decaborane by micro-wave assisted reaction.

Table 1. LAT1
R
compound Rf Rm
phe 075 | -1/10
tyr 0.85 -1.77
L-BPA 0.80 -1.39
BC-1 0.48 0.08
BC-2 0.30 0.85
BC-3 0.32 0.77
BC-4 0.25 1.08
250 * *:p<0.01
200 185
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Table 2. #EF V& +F v U 7 & 2HIEAF 7REY AH & PEEFHERHDR

mane  wEROs oo o
BPA 10 ygB/mL, 2 h 20 3.43 1.13
BC-1 10 ygB/mL, 20 h 37%6 2.72 212
10 ygB/mL, 2 h 252+3 0.19 20.98
BC-2 10 ugB/mL, 20 h 185+ 15 0.23 24.82
20 ygB/mL, 2 h 529 + 64 0.11 34.28
BC-3 10 ugB/mL, 20 h 111 1.87 3.07
BC-4 10 pugB/mL, 20 h 21 212 2.72

D10 : dose giving a survival of 10%, ER : Enhancement ratio = D10 cont./ D10 drug
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