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Development of peptide-type hyperpolarized molecular probes

based on the understanding of spin-lattice relaxation mechanism
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Figure 1. Spin-lattice relaxation mechanism. (A) Schematic
illustration of hyperpolarized signal decay. (B) Equations
describing 7} and R.
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Figure 2. Evaluation of magnetic parameters of y-Glu-[1-13C|Gly and y-[5-3C]Glu-Gly, and deuteration for further elongation of
Ti. (A) Potential 3C-enriched positions of y-Glu-Gly and its hydrolytic products, [5-'3C]Glu and [1-*C]Gly. Colored atoms indicate
isotope-enriched '3C. A8 is 1*C chemical shift difference between the probe and the product. (B) Chemical structures, 7 values, and 3C
chemical shifts of probes and products. 7} values were measured by inversion recovery (9.4 T, 10 mM, D,0, 37 °C, pD = 7.4 + 0.1). Error
bars represent standard deviation (n = 3). 13C chemical shift was determined using 1,4-dioxane (67.19 ppm) as an internal standard (9.4 T,
5 mM, DO, 37 °C, pD = 7.4 £ 0.1). (C) Chemical structures of y-Glu-[1-13C]Gly and y-Glu-[1-3C]Gly-d>. (D) R; analysis of
v-Glu-[1-13C]Gly and y-Glu-[1-13C]Gly-d, at 9.4 T. (E) Hyperpolarized signal decay and corrected T values of y-Glu-[1-3C]Gly and
v-Glu-[1-13C]Gly-d, at 1.4 T. Reproduced with permission from the Royal Society of Chemistry.
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Figure 3. Ty values of Gly oligomers. (A) Chemical structures of Gly oligomers. Red or blue-colored atoms are 13C (B) T values of Gly
oligomers. T} values were measured using saturation recovery (9.4 T, 5 mM, D,0, 37 °C, pD = 7.4 + 0.1). The color of bars corresponds to
the color of 13C nuclei in the chemical structures shown in (A). Error bars represent standard deviation (n = 3).
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Figure 4. Ty analysis of dipeptides. (A) 7; values of Leu-[1-'3C]Xaa. Xaa = Gly, Ala, Leu. (B) T values of Xaa-[1-1*C]Gly. Xaa = Gly,
Ala, Val, Leu, Nle, Phe, Trp, Glu, Lys, Pro. All 7; values were measured using saturation recovery method (9.4 T, 10 mM, D,0, 37 °C,
pD = 7.4 £0.1). Error bars represent standard deviation (n = 3).
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