RMEFICE TS RE L B R PE% in vivo THHIET S
BEETE MRI 7 0—7

RBCRAR A e TR FE R

49 Hb

Highly sensitive imaging of enzymatic activities in deep region of living organisms have been a difficult challenge for
bioimaging materials. Among them, "’ F magnetic resonance imaging (MRI) probes are suitable for noninvasively visualizing
enzymatic activities in vivo due to zero background signal. Although various enzyme-responsive '*F MRI probes have been
developed, most of them have not been applicable to in vivo imaging because of their low sensitivity. Recently, we developed
perfluorocarbons-encapsulated nanoparticles and demonstrated that they showed outstanding sensitivity in vivo. Here, we
developed enzyme-responsive '’F MRI nanoprobes (FLAME-DEVD 2) for detecting caspase-3/7 activity by employing
the paramagnetic relaxation enhancement effect as the OFF/ON switch of '°F MRI signals. After intravenous injection
of FLAME-DEVD 2 and apoptosis-inducing reagents, caspase-3/7 activity in a living mouse spleen was successfully
imaged by '°F MRI. The results demonstrated that this imaging platform has great potential for highly sensitive detection of

enzymatic activities in vivo.
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Fig. 1 (a) Structure and TEM image of FLAME., (b) In vivo
MR image of FLAME in tumor bearing mouse.
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Fig. 2 Design principle of FLAME-WEHD X (X
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Fig. 3 (a) '°F MRI phantom images of FLAME-WEHD X with or without caspase-1.
(b) Time course of '°F MRI signal intensity.
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Fig. 4 In vivo 'H/'°F MRI measurement of FLAME-COOH and FLAME-WEHD 3
in black 6 mouse at 15 min, 3 h, 6 h, 9 h after subcutaneously injection.
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Fig. 5 In vivo 'H/'°F MRI measurement of FLAME-WEHD 3 in black 6 mouse at 30 min, 7 h, 2
days after subcutaneously injection with or without IL-6 (1ug). Total administered volume is 120

IL-6 Cont. [L-6

UL (Cpece=1.67mM). '°F MRl RAREVTR method: coronal plane; the matrix size was 128 X 64
and the slice thickness was 40 mm. T¢ swas 16 ms. Ty was 1500 ms. The NEX was 128.
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