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Figure S1. Chemical characterization of ZC-22. (A)"*C NMR spectrum of ZC-22. Parameters: (101 MHz, DMSO-d6) d 164.30, 159.86,
158.08, 156.13, 155.01, 148.19, 147.94, 146.80, 145.36, 142.65, 136.77, 135.34, 133.99, 132.23, 132.05, 129.56, 129.43, 128.36, 126.54, 126.39,
125.94, 124.21, 116.52, 113.47, 109.40, 49.56, 49.40, 48.60, 46.78, 41.61, 40.89, 36.90, 21.43, 15.04. ESI-HRMS m/z calcd745.2904 [M+H]*,
found 745.2976[M+H]*.(B)'"H NMR spectrum of ZC-22. Parameters: (400 MHz, DMSO-d6) d 12.57 (s, 1H), 9.83 (s, 1H), 8.60 (d, ] =3.9
Hz, 1H), 8.22 (dd, J = 7.4, 1.2 Hz, 2H), 8.05 (d, ] =9.1 Hz, 1H), 8.01 (d, ] =2.9 Hz, 1H), 7.94 (dt, ] = 8.2, 1.1 Hz, 1H), 7.86 (ddd, ] = 8.1,
7.2,1.5Hz, 1H), 7.80 (dd, J=7.8, 1.2 Hz, 1H), 7.63 (dd, ] = 11.8, 1.3 Hz, 1H), 7.44 — 7.33 (m, 3H), 7.21 (t, ] =9.0 Hz, 1H), 4.90 — 4.70 (m,
1H), 4.30 (s, 2H), 3.75 (s, 2H), 3.15 (t, ] = 5.2 Hz, 2H), 3.00 (s, 2H), 2.60 (s, 3H), 2.46 (p, ] = 1.9 Hz, 2H), 1.57 (d, ] = 6.9 Hz, 6H).
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Figure S2. ZC-22 induces cell cycle arrest and inhibits proliferation of breast and ovarian cancer cells. (A,B) Cell-cycle analysis of
MDA-MB-231 cells treated with 2 uM LY2835219 (LY-2) or ZC-22 for 24 h. Representative pictures of cell-cycle staining are shown
in (A), and quantification of percentage of cells at each phase is listed in (B) as means + SD, n = 3. p value was calculated using an
unpaired t-test for comparisons with the DMSO-treated group at each phase. (C-D) Cell-cycle analysis of OVCARS cells treated with
0.5 uM LY-2 or ZC-22 for 24 h. Representative pictures are shown in (C), and quantification of percentage of cells at each phase is
listed in (D) as means + SD, n = 3. p value was calculated using an unpaired ¢-test for comparisons with the DMSO-treated group. (E)
Cell proliferation assay of breast and ovarian cancer cells with indicated treatment in a time course manner. MDA-MB-231 cells were
treated with 2 uM Olaparib, LY-2, or ZC-22 alone. SUM-159, OVCARS5 and SKOV3 cells were treated with 0.5 uM Olaparib, LY-2, or
ZC-22 alone. Cell proliferation was analyzed by CCKS8 assays at the indicated time point. Values are means + SD, n = 3. ns, not

significant, * p<0.05,"* p<0.01, and *** p<0.001 in the unpaired ¢-test.



Int. J. Mol. Sci. 2022, 23, 2892

4 of 5

90

% p-Rb positive cells 00

PAR

34

B-actin

Body weight (mg)

20+
168 ]2
4 12
-8~ DMSO
- OLA
124 -m L2
-@~ OLA+LY-2
- zc2
8 T T T 1
0 4 8 12 16

Days after treatment

Figure S3. ZC-22 inhibits signaling of CDK4/6 and PARP in xenograft tumors of breast cancer. Female NOD-SCID mice were injected
subcutaneously with 2x10° of MDA-MB-231 cells and treated ip daily with 50 mg/kg of Olaparib (OLA) or LY2835219 (LY-2) alone
or together (OLA+LY-2), or ZC-22 starting on day 10 after injection of cells when tumors were 50-80 mm? in size. Representative
pictures of (A) and quantification of percentage of (B) phosphorylated Rb (p-Rb)-positive cells in immunohistochemical staining of
the MDA-MB-231 xenograft tumor tissues. Values are means + SEM, n = 6. ns, not significant, and *** p < 0.001 in the unpaired t-
test. (C) Western blot analysis of p-Rb (Left) and PAR (Right) in the MDA-MB-231 xenograft tumor tissues with indicated treatment.
(D) Body weights of MDA-MB-231 tumor burden mice with indicated treatment. Values are means + SD, n = 6. ns, not significant in
unpaired t-test. (E) H&E staining of the heart, liver, spleen, lung, and kidney tissues of tumor-bearing mice treated with DMSO or

Z(C-22, showing the lack of toxicity of ZC-22 treatment.
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Figure S4. ZC-22 increases the sensitivity of breast and ovarian cancer cells to cisplatin. (A) CCK8 assay of SUM-159 cells treated
with 2.5 pM cisplatin (DDP) alone or together with 0.5 uM Olaparib (OLA), LY2835219 (LY-2), or ZC-22 for 48 or 72 h. Values are
means + SD, n=4.*p < 0.05,* p < 0.01, and * p < 0.001 using unpaired t-test. (B) CCK8 assay of SKOV3 cells treated with 5
uM DDP alone or together with 0.5 uM OLA, LY-2, or ZC-22 for 48 or 72 h. Values are means + SD, n=4.*p < 0.05,**p < 0.01,
and **p < 0.001 using the unpaired t-test.
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Figure S5. ZC-22 suppresses CDK4/6 signaling in xenograft tumors of ovarian cancer. Female NOD-SCID mice were injected subcu-
taneously with 8x10° of OVCARS cells and treated ip daily with 1.5 mg/kg of cisplatin (DDP) or 50 mg/kg of ZC-22 alone or together
(Z2C-22+DDP) starting on day 10 after injection of cells when tumors were 50-70 mm?3 in size. (A) Immunohistochemical staining of
phosphorylated Rb (p-Rb) in the OVCARS5 xenograft tumor tissues. (B) Quantification of the p-Rb-positive cells in immunohisto-
chemical staining of the OVCARS5 xenograft tumor tissues in (A). Values are means + SEM, n = 6. ns, not significant, and *** p <
0.001 in unpaired t-test. (C) H&E staining of the heart, liver, spleen, lung, and kidney tissues of tumor-bearing mice treated with
DMSO or ZC-22 together with DDP, showing the lack of toxicity of combined ZC-22 and DDP treatment. (D) Body weights of
OVCARS tumor burden mice with indicated treatment. Values are means + SD, n = 6. ns, not significant in unpaired t-test.



