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Fig. S1. Properties of Oxyphor PtG4. (A) Absorption spectrum of Oxyphor PtG4. (B) Emission spectrum of
Oxyphor PtG4. (C) The pO2 values versus phosphorescent lifetime of Oxyphor PtG4. (D) The phosphorescent
intensities of Oxyphor PtG4 under different oxygen levels. (E) The phosphorescent lifetimes of Oxyphor PtG4 under
different oxygen levels. (F) The stability of Oxyphor PtG4 under irradiation by 6 MV X-ray beams.
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Fig. S2. Immunohistochemical staining for pimonidazole. (A) Validation of pimonidazole staining. Two tumors
with and without administration of pimonidazole were cut and stained with and without anti-pimonidazole antibody. (B)
Comparison between pimonidazole and CD31 staining.
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Fig. S3. lllustration of the resolution redaction of by smoothing process. (A) A simulated image with a single pixel
was smoothed by using 2D mean filter with different smooth sizes. (B) Profile for each smoothed image in A to show
its resolution defended by full width at half maximum (FWHM). (C) Resolution versus smooth size. (D) A example to
show the resolutions reduction of a pimonidazole staining after smoothing with different smooth sizes.
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Fig. S4. Hypoxic fraction analysis excludes necrosis area. Two tumor sections were extracted from the same tumor
at different depths with small (left panel) and large (right panel) necrosis areas (marked as yellow color). After
removing the necrosis area from the nomaxic area (marked as red color), the hypoxic fraction (defined by the ratio of
hypoxic area marked as blue to the sum of nomaxic and hypoxic areas) increased a little, but the tendency remains the
same.
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Fig. S5. CELI of oxygen in tumors and muscle in vivo. (A) Photography, pO2 maps, hypoxic maps and histograms
for the MDA-MB-231 tumor (red circle) and muscle (blue circle). Oxyphor PtG4 was locally injected into the tumor
and muscle a half hour before performing CELI. (B, C) Median pO2 (B) and hypoxic fraction (C) for the tumor and
muscle (n=5 mice). Boxplot shows median and interquartile range, whiskers indicate the range. Two-sample t-test was
used for statistical analysis. *P < 0.01, *****P < 0.0000001.
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Fig. S6. In-vivo pO2 imaging of 12 mice (6 MDA-MB-231 and 6 FaDu tumors). (A, B) are pO2 maps, hypoxic
maps and histograms for MDA-MB-231 and FaDu tumors on the first day (A) and the fifth day (B). (C, D) are
comparison in median pO2 and hypoxic fraction between the first day and the fifth day.
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Fig. S7. In-vivo pO2 imaging of 10 mice with MDA-MB-231 tumor. (A) The pO2 maps, hypoxic maps and
histograms for MDA-MB-231 tumors. (B) The relative tumor volume growth after the radiotherapy was normalized by
the pre-treatment volume. The 10 tumors were divided into low response and high response to radiotherapy by the final

growth ratio with a threshold of 3. (C) The relative tumor volume growth for low and high response to radiotherapy.
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