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Supplementary Table S1. Primer information 

Species Gene Product 
size (bp) 

Tm 
(°C ) Sequence (F) Sequence (R) 

Mouse GAPDH 155 59 5'-tgctggtgctgagtatgtcg-3' 5'-caagcagttggtggtacagg-3' 
Mouse MYOD 213 59 5'-aggagcacgcacacttctct-3' 5'-tctcgaaggcctcattcact-3' 
Mouse MYOG 185 59 5'-tccagtacattgagcgccta-3' 5'-caaatgatctcctgggttgg-3' 
Mouse MYL2 177 59 5'-aaagaggctccaggtccaat-3' 5'-cctctctgcttgtgtggtca-3' 
Mouse Atrogin1 160 59 5'-ttcagcagcctgaactacga-3' 5'-tgaaagcttcccccaaagta-3' 
Mouse MuRF1 206 59 5'-tgaggtgcctacttgctcct-3' 5'-tcacctggtggctattctcc-3' 
Mouse MSTN 163 59 5'-acgctaccacggaaacaatc-3' 5'-ggagtcttgacgggtctgag-3' 
Mouse CyclinA2 227 59 5'-ctgtctctttacccggagca-3' 5'-Agtgatgtctggctgcctct-3' 
Mouse Ki67 199 59 5'-gggcgaagttcacagtcaat-3' 5'-ctccttcactggggtcttga-3' 

 

Supplementary Figure S1. Ki67, CyclinA2, and MSTN expression with G. uralensis crude water extract 
treatment.  
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Supplementary Figure S2. Procedure of G. uralensis fraction.  
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Supplementary Figure S3. Metabolite (NH3) analysis in cultured media supplemented with EtOAc 
fraction  

 

 

 

 

 

 

Supplementary Figure S4. 1H NMR spectrum of compound 1 in MeOD-d4 (600 MHz) 
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1
H NMR (600 MHz, MeOD)δ 7.67 (d,J = 7.2 Hz, 1H), 6.61 (d,J = 7.2 Hz, 1H).
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Supplementary Figure S5. 13C NMR spectrum of compound 1 in MeOD-d4 (150 MHz) 
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Supplementary Figure S6. 1H NMR spectrum of compound 2 in MeOD-d4 (600 MHz) 
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1
H NMR (600 MHz, MeOD)δ 7.68 (d,J = 8.5 Hz, 1H), 7.28 (d,J = 7.6 Hz, 2H), 6.77

(d, J = 7.8 Hz, 2H), 6.45 (d,J = 6.5 Hz, 1H), 6.31 (s, 1H), 5.32 (d,J = 12.6 Hz, 1H),
3.00 (t,J = 15.0 Hz, 1H), 2.64 (d,J = 16.8 Hz, 1H).
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Supplementary Figure S7. 13C NMR spectrum of compound 2 in MeOD-d4 (150 MHz) 
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Supplementary Figure S8. 1H NMR spectrum of compound 3 in Acetone-d6 (600 MHz) 
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1
H NMR (600 MHz, MeOD)δ 6.92 (d,J = 7.7 Hz, 1H), 6.83 (d,J = 7.4 Hz, 1H), 6.38 – 6.31 (m, 2H),

6.28 (d,J = 6.0 Hz, 1H), 6.19 (s, 1H), 4.18 (d,J = 7.9 Hz, 1H), 3.90 (t,J = 9.7 Hz, 1H), 3.68 (s, 3H), 3.39
(s, 1H), 2.89 (t,J = 13.0 Hz, 1H), 2.74 (d,J = 14.8 Hz, 1H).
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Supplementary Figure S9. 13C NMR spectrum of compound 3 in Acetone-d6 (150 MHz) 
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Supplementary Figure S10. 1H NMR spectrum of compound 4 in MeOD-d4 (600 MHz) 
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H NMR (600 MHz, MeOD)δ 7.90 (d,J = 8.2 Hz, 1H), 7.73 (d,J = 15.2 Hz, 1H), 7.56 (s, 3H), 6.79 (d,
J = 8.3 Hz, 2H), 6.36 (dd,J = 8.6, 1.6 Hz, 1H), 6.24 (s, 1H).
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Supplementary Figure S11. 13C NMR spectrum of compound 4 in MeOD-d4 (150 MHz) 
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Supplementary Figure S12. 1H NMR spectrum of compound 5 in CDCl3 (600 MHz) 
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1
H NMR (600 MHz, MeOD)δ 7.25 (d,J = 7.8 Hz, 1H), 7.13 (d,J = 7.6 Hz, 1H), 6.46 (d,J = 6.1

Hz, 1H), 6.41 (d,J = 6.0 Hz, 1H), 6.35 (s, 1H), 6.27 (s, 1H), 5.42 (s, 1H), 4.18 (d,J = 5.8 Hz, 1H),
3.70 (s, 3H), 3.49 (d,J = 17.3 Hz, 2H).
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Supplementary Figure S13. 13C NMR spectrum of compound 5 in CDCl3 (150 MHz) 
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Supplementary Figure S14. 1H NMR spectrum of compound 6 in MeOD-d4 (600 MHz) 
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1
H NMR (600 MHz, MeOD)δ 7.89 (d,J = 15.6 Hz, 3H), 7.55 (d,J = 15.6 Hz, 3H), 7.51 – 7.43 (m, 6H),

7.14 (d,J = 7.9 Hz, 3H), 6.82 (d,J = 7.5 Hz, 3H), 6.59 (d,J = 7.9 Hz, 3H), 3.78 (s, 9H), 3.25 (s, 2H).
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Supplementary Figure S15. 13C NMR spectrum of compound 6 in MeOD-d4 (150 MHz) 
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Supplementary Figure S16. 1H NMR spectrum of compound 7 in MeOD-d4 (600 MHz) 
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1
H NMR (600 MHz, MeOD)δ 7.98 – 7.89 (m, 3H), 7.61 (d,J = 15.7 Hz, 1H), 7.19 (d,J = 7.9 Hz, 1H),

6.84 (d,J = 6.8 Hz, 2H), 6.61 (d,J = 7.6 Hz, 1H), 3.81 (s, 3H).
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Supplementary Figure S17. 13C NMR spectrum of compound 7 in MeOD-d4 (150 MHz) 
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Supplementary Figure S18. 1H NMR spectrum of compound 8 in DMSO-d6 (600 MHz) 
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1
H NMR (600 MHz, DMSO)δ 7.65 (d,J = 7.6 Hz, 1H), 7.44 (s, 2H), 7.06 (s, 2H), 6.51 (s, 1H), 6.35 (s,

1H), 5.52 (s, 1H), 5.35 (s, 1H), 5.09 (d,J = 41.5 Hz, 2H), 4.89 (s, 1H), 4.59 (s, 1H), 3.68 (s, 1H), 3.54 –
2.95 (m, 9H), 2.67 (d,J = 15.2 Hz, 1H).
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Supplementary Figure S19. 13C NMR spectrum of compound 8 in DMSO-d6 (150 MHz) 
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Supplementary Figure S20. 1H NMR spectrum of compound 9 in MeOD-d4 (600 MHz) 
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1
H NMR (600 MHz, MeOD)δ 7.70 (d,J = 8.3 Hz, 1H), 7.41 (d,J = 6.9 Hz, 2H), 7.09 (s, 2H), 6.48 (d,J

= 6.4 Hz, 1H), 6.34 (s, 1H), 5.43 (d,J = 22.5 Hz, 2H), 4.98 (d,J = 7.0 Hz, 1H), 4.04 (d,J = 9.1 Hz, 1H),
3.92 (s, 1H), 3.87 (d,J = 11.1 Hz, 1H), 3.77 (d,J = 9.0 Hz, 1H), 3.70 – 3.56 (m, 3H), 3.52 (s, 2H), 3.45 –
3.35 (m, 2H), 3.28 (s, 2H), 3.01 (t,J = 14.5 Hz, 1H), 2.70 (d,J = 16.8 Hz, 1H).
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Supplementary Figure S21. 13C NMR spectrum of compound 9 in MeOD-d4 (150 MHz) 
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Supplementary Figure S22. 1H NMR spectrum of compound 10 in DMSO-d6 (600 MHz) 
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1
H NMR (600 MHz, DMSO)δ 8.43 (s, 1H), 8.05 (d,J = 8.5 Hz, 1H), 7.53 (d,J = 7.5 Hz, 2H), 7.24 (s, 2H),

7.15 (d,J = 8.1 Hz, 2H), 6.99 (d,J = 7.6 Hz, 2H), 5.49 (s, 1H), 5.21 (s, 1H), 5.12 (d,J = 7.8 Hz, 2H), 4.66 (s,
1H), 3.78 (s, 4H), 3.54 – 3.09 (m, 10H), 1.21 (s, 2H).
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Supplementary Figure S23. 13C NMR spectrum of compound 10 in DMSO-d6 (150 MHz) 
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