A novel selenium analog of HDACi-based twin drug induces
apoptosis and cell cycle arrest via CDC25A to improve prostate
cancer therapy
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Supplementary Figures and Legends
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Figure S1. Structure confirmation of Compound 1 in CDCls. (A): '"H NMR spectrum of

Compound 1 (400 MHz, CDCIs). (B): '3C NMR spectrum of Compound 1 (101 MHz, CDCIs).
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Figure S2. Structure confirmation of Compound 2 in CDCls. (A): '"H NMR spectrum of

Compound 2 (400 MHz, CDCIs). (B): '3C NMR spectrum of Compound 2 (101 MHz, CDCIs).



A o QUUNNNLVLMOCOOY ONWD VY NOPOVOrONOIT~NVOITNONOOINT= DD
g 88855599995283 2t 93 §82888rRB8353883385883058
3 NN B BRI b
i NRRRRSEEEENee @9 N3 oy
JJ
HO\/QLN Se
H
H
HO/\©/N\”/\/\/\/59
| . 1 | j o
i Ji | i 1
T N T T 'r' u T
® yeoa g 4 g & Ju
8 y38y g 3 g o ev
3 2222 2 & 8N ¥%
10.510.09.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0 -05-1.0-15-2.0-25-3.0
Chemical shift (ppm)
B © ty R g9% o ovmoro
- 8o ® ONN @ NQNNO O
s g8 & 8t Q PR R
S i3 8§ §cc g EEREE
| [} | N [l [

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o

Chemical shift (ppm)

651.1218
C 100 | N
649.1233

80

70]
60

647.1295
50

40 648.1324

6531318
652.1333

304 650.1331
)

20 645.1362
| 646.‘1391 ‘
‘ oad 1396 Mass/Charge
643143841454 | l | 65,1360 g
P [FUUNINEUVITVATINSIUD SV SN U SV PR | S| O { SN HU O 90 SO SISO D
640 645 650 655 660

Figure S3. Structure confirmation of SeSAHA in DMSO-ds. (A): 'H NMR spectrum of SeSAHA

(400 MHz, DMSO-ds). (B): 3C NMR spectrum of SeSAHA (101 MHz, DMSO-ds). (C): MS

spectrum of SeSAHA.
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Figure S4. Structure confirmation of SeSA-DCA in DMSO-ds. (A): '"H NMR spectrum of SeSA-

DCA (400 MHz, DMSO-ds). (B): '*C NMR spectrum of SeSA-DCA (101 MHz, DMSO-d).
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Figure S5. 77Se NMR spectrum of (A) SeSAHA and (B) SeSA-DCA in DMSO-de.
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Figure S6. The redox response of SeSA-DCA was determined by HPLC. Schematic diagram
of HPLC peak positions of SeSAHA (A) and DCA (B). (C) Schematic diagram of HPLC peak
position and standard curve of SeSA-DCA (y = 5.67 x 107x + 193812, R? = 0.9991). (D) Line

graph of the decomposition ratio of SeSA-DCA oxidation-reduction (n=3).
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Figure S7. SeSA-DCA inhibits the growth of transplanted tumor and its mechanism. (A): Tumor
growth curve of PC3 tumor-bearing mice in response to different treatments. (B): Effects of
different treatments on body weight growth curve of PC3 tumor-bearing mice. (C) HE staining
of spleen, liver, kidney, and lung. (D) Immunohistochemical study on the changes of HDACA1,
p-PDH protein in PC3 xenografts. (E) Western blotting confirmed the changes of the cell cycle,
proliferation, apoptosis, metastasis, and other related proteins in PC3 transplanted tumor. *p <

0.05, **p < 0.01, **p < 0.001. D + S: DCA + SeSAHA; SD: SeSA-DCA.
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Figure S8. Selection of potential targets for SeSA-DCA. (A): Venn diagram of genetic changes

in PC3 cells treated with drugs. (B): Volcanic diagram of genetic changes of SeSA-DCA

compared with CON in PC3 cells. (C) Changes of cell cycle related genes in PC3 cells treated

with drugs. (D) The STRING database shows the relationship between related molecules in the

cell cycle pathway.



Figure S9. Molecular docking results of SeSA-DCA and HDACs.

Table S1. Cell lines dose: Unit/uM

Cell lines DCA SAHA SeSAHA DCA + SeSAHA SeSA-DCA
PC3 0.02 0.02 0.02 0.02 + 0.02 0.02
DU145 0.5 0.5 0.5 0.5+0.5 0.5

For human genes:

Table S2. The primer sequences were used for real-time PCR assay.

Target Forward primer (5'-3") Reverse primer (5'-3")

CDC25A GCCACTTTGTCTGATGAGG CAGCTTGCATCGGTTGT

GAPDH CCTTCCGTGTCCCCACT GCCTGCTTCACCACCTTC




