TOP1 inhibitor better synergizes the antitumor effect of radiotherapy than sorafenib
To confirm the in vivo antitumor effectiveness of RT combined with TOP1i sorafenib, we used a severe combined immunodeficient (SCID) mouse model bearing orthotopic liver tumors. All mice received implantation of Huh7Fluc cells (1 × 105) by injecting into the parenchyma of the left hepatic lobe. After the activity of luciferase, tumor reached the threshold level, 36 mice were randomly assigned to: (1) control treatment (vehicle), (2) intravenous Lipotecan (40 mg/kg/day on days 0, 4, and 8), (3) oral sorafenib (20 mg/kg/day on days 0–9), (4) RT (5 Gy daily on days 1, 4, and 9), (5) the combination of Lipotecan and RT, and (6) the combination of sorafenib and RT. In vivo bioluminescent imaging was used to evaluate the antitumor effect weekly. Fig 2A and Supplementary Fig. 6A show representative bioluminescence images of the tumor response from each group between weeks 0 and 3. Livers dissected from two representative mice in each group in Fig 2B and Supplementary Fig. 6B illustrate the consistent difference between groups to the imaging data. A comparable tumor growth pattern was seen in each group. The combination of RT and Lipotecan significantly reduced tumor growth by 7-fold compared with RT alone (p < 0.05), and by 9-fold suppression to RT plus sorafenib (p < 0.01) at the end of week 3 (Supplementary Fig 6C). The data confirm that the combination treatment of RT and Lipotecan improved the orthotopic liver tumor control than the other treatment groups.

Supplementary Fig. 6. Radiotherapy (RT) combined with topoisomerase 1 inhibitor (TOP1i, Lipotecan) inhibits orthotopic liver xenograft tumor model in the severe combined immunodeficient mouse. Huh7 cells (11×105) were injected directly into the left hepatic lobe. One week after the tumor cell injections, mice were randomized to: (1) sham treatment (vehicle), (2) intravenous Lipotecan, (3) oral sorafenib, (4) RT, (5) the combination of Lipotecan and RT, and (6) the combination of sorafenib and RT. The tumor growth was tracked and measured using xenogen bioluminescence imaging. (A) Representative xenogen imaging results of one representative bioluminescence image in each group from weeks 0 to 3 are shown. Color bars represent tumor cell intensity from low (blue) to high (red). (B) Photographs of livers dissected on day 21 from two representative mice in each group. Black arrows indicate the liver tumor. (C) The combination of RT and Lipotecan significantly reduced the tumor growth by 7-fold compared with RT alone (*p < 0.05), and by 9-fold reduction to RT plus sorafenib (**p < 0.01) at the end of the week 3. Data are means ± SD (n = 6 for each group; *p < 0.05, **p < 0.01, compared with the RT and Lipotecan, t-test). All experiments were repeated independently at least three times.
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