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Development of Cu-64/67 labeled novel amino acid as a radiotheranostics agent
targeting LAT1 overexpressed in malignant tumor
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L-type amino acid transporter 1 (LAT1), which is classified as system L
amino acid transporter and is highly expressed in a wide variety of cancer cells, is attracted as a
novel target in theranostics for the malignant tumors. In this study, we synthesized the novel amino
acids Cu-ATSMaa containing the structure of Cu-ATSM in the side chain, and evaluated its physical
properties and its influx/efflux profiles using human breast cancer MCF7 cells. Five Cu-ATSMaa
possessed similar physical properties; logD at pH7.4, protein binding to mouse serum, and stability
in mouse serum or in glutathione solution. However, small difference in side chain of Cu-ATSMaa
produced an alteration in behaviors of influx in and efflux from MCF7 cells. It was revealed that a
Cu-67 labeled ATSMaa had retained in the target tumor over a prolonged time in biodistribution
studies using MCF7-implanted mice, and had hopeful properties as a radiotheranostics agent targeting
LAT1.
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2 Table 1. Physical properties of "'Cu-ATSMaa
GSH compounds n R m/z * [M+H]* logD; ;** PB(%)***
8 1. natCy-Lys(BT) 4 H 437.0715 (1.9 ppm) -0.04 = 0.03 63.33 + 1.14
2.mCu-MeLys(BT) 4 CH, 451.0873 (1.5 ppm) -0.02 + 0.02 58.10 % 2.64
3. "tCy-Orn(BT) 3 H 4230566 (0.2 ppm) 021 + 0.02 58.33 =+ 2.50
"ACu-ATSMaa 4. rtCy-Dab(BT) 2 H 409.0404 (1.5ppm) 0.06 = 0.03 54.10 = 2.86
5. "etCy-Dap(BT) 1 H 3950259 (1.3 ppm) 0.02 = 0.02 70.33 =+ 1.28

* The values inside the parentheses represent the error between the measured value and the theoretical value.
** These values show mean=+SD (n=3).

*** These experiments was performed by ultracentrifugation method, and the results represent mean+SD (n=4).

Table 2. Residual ratio (%) of "3'Cu-ATSMaa in
mouse serum or GSH solution

compounds serum GSH
1 97.1% 2.1 942 + 26
2 101.4%= 2.0 94.0 £ 25
3 944 =13 101.7 £ 5.1
4 90.8 + 14 99.1 = 4.7
5 88.7 £ 1.2 989 + 1.8

* All data show mean value with SD of four experiments.
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A 15 puM of "#*Cu-ATSMaa was exposed for 60 min to MCF7 cells at 1 days after seeding
3.0 x 10° cells/well in 12-well. After removal of excess Cu-ATSMaa, 1 mM of BCH, 1 mM
of a-Me-Tyr, or 50 yM JPH203 was exposed for 10 or 20 min (26°C).The residue of
LAT]_ niCyu-ATSMaa in cells was quantified by LC/MS/MS, following removal of these

substrates or the inhibitor. Significant differences compared with control were determined
by 2-way ANOVA followed by Sidak test (*p<0.05)
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Table 3. biodistribution of ¢’Cu-labeled compound 1 in xenograft model mice transplanted
Table 3 MCF7 cells
48 Time tumor blood intestine liver kidney muscle
1 hr 3.21 1.64 10.6 19.6 6.43 0.72
(0.24 (0.23) (0.71) (1.46) (0.46) (0.14)
24 hr 3.16 1.29 3.07 10.1 5.31 0.59
(0.53) (0.07) (0.02) (0.46) (0.23) (0.07)
48 hr 2.22 1.06 2.00 7.04 4.29 0.50
(0.65) (0.33) (0.36) (0.64) (0.37) (0.06)
A 17B-estradiol sustained-release pellet (0.18mg/pellet, 60 days release) was placed between scapulae of 5-weeks old female
mice. After 1 week, 5.0 x 108 cells of MCF7 were implanted in right flank of a mouse. A 45.2 kBq of ¢’Cu-Lys(BT) was
administrated via tail vain. These values represents the mean % injected dose/gram of organ with SD in parenthesis (1hr, n=5;
24hr, n=3; 48hr, n=4).
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