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Based on the results of a comprehensive analysis having shown significant
changes in glycolysis-related metabolites in statin-treated cancer cells, the effect of statins on
the Warburg effect in cancer cells was analyzed. It was shown that glucose uptake was not suppressed

by statin treatment in statin-resistant cancer cells, which may be one of the factors leading to
statin resistance. In addition, as a specific change to statin-sensitive cancer cells, a decrease in
the expression of phosphofructokinase, which is a rate-limiting factor of glycolysis, was observed.
The results of the present study suggest that statin exposure causes inhibition of the Warburg
effect in statin-sensitive cancer cells.
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HMT DB Concentration (pmol/pL) Comparative Analysis

NCI-H322M-1uM
NCI-H322M-0uM NCI-H322M-1uM Vs
Compound name NCI-H322M-0uM
Mean S.D. Mean S.D. Ratio * p-value !l

Lactate/Pyruvate 68 0.5 78 0.11 1.14 4.9E-04 BEMEK
Total Adenylate 4,971 35 5,187 30 1.04 0.001 ek
3-Phosphoglyceric acid 65 1.6 48 2.7 0.75 0.002 o
NADP* 23 1.1 30 0.5 1.28 0.003 ok
ATP 4,596 27 4,764 35 1.04 0.004 ok
2-Hydroxyglutaric acid 25 0.3 28 0.5 1.10 0.004 A
2-Phosphoglyceric acid 6.6 0.13 5.1 0.3 0.77 0.005 e
Glucose 6-phosphate 88 2.4 120 6.3 1.36 0.007 -
Lactic acid 20,951 471 23,404 678 1.12 0.009 * %
2,3-Diphosphoglyceric acid 55 1.0 61 1.5 1.10 0.009 s
Fructose 6-phosphate 30 2.0 39 2.8 1.33 0.010 *
cis-Aconitic acid 14 0.3 17 0.6 1.14 0.015 *
Fructose 1,6-diphosphate 316 12 280 8.6 0.89 0.016 *
Ala 460 30 556 29 1.21 0.016 X
Xanthine 4.5 0.4 3.3 0.4 0.74 0.018 *
GMP 13 0.4 15 0.6 1913 0.019 *
Thr 352 2.0 331 6.1 0.94 0.021 -
GDP 60 1.4 67 2.5 1.11 0.022 x
Glycerol 3-phosphate/DHAP 0.4 0.14 0.9 0.03 2.09 0.025 X
Adenylosuccinic acid 1.5 0.10 1.8 0.14 1.24 0.026 x
Malonyl CoA 0.8 0.2 1.3 0.07 1555 0.028 »
Succinic acid 45 0.3 52 2.3 1.16 0.030 B
HMG CoA 5.6 0.2 6.3 0.3 1.14 0.032 =
ADP 343 11 389 19 1.13 0.033 %
Acetyl CoA 0.3 0.14 0.6 0.12 2.10 0.039 »
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HMT DB Concentration (pmol/pL) Comparative Analysis
HOP-92-1uM
HOP-92-0uM HOP-92-1uM Vs
Compound name HOP-92-0uM
Mean S.D. Mean s.D. Ratio T p-value !l
PRPP i7 0.7 8.4 0.4 0.50 3.3E-04 **x*
Glyceraldehyde 3-phosphate 16 1.9 3.4 1.8 0.21 0.001 ek
2,3-Diphosphoglyceric acid 36 1.8 24 1.5 0.68 0.001 "o
2-Hydroxyglutaric acid 21 0.9 17 0.9 0.79 0.003  **
Adenylosuccinic acid 1.5 0.05 1.9 0.08 1.26 0.004 Atk
Fructose 1,6-diphosphate 117 11 53 5.2 0.45 0.004  **
Guanylate Energy Charge 1.0 0.002 0.9 1.1E-03 0.99 0.005 o
Dihydroxyacetone phosphate 49 7l 18 7.4 0.36 0.006  **
Lactic acid 6,336 469 4,189 215 0.66 0.007  **
Lactate/Pyruvate 27 0.3 20 1.4 0.75 0.012 %
Fumaric acid 98 10 63 6.3 0.64 0.012 &
Malic acid 527 62 290 25 0.55 0.013 ®
Adenylate Energy Charge 0.9 0.003 0.9 1.3E-03 0.99 0.015 *
2-Oxoisovaleric acid 11 0.5 13 0.08 1.15 0.019 x
Phosphoenolpyruvic acid 24 33 14 1.3 0.59 0.023 *
S-Adenosylmethionine 41 3.0 34 1.5 0.82 0.032 7
Leu 710 52 586 34 0.83 0.033 &
Ile 695 49 575 43 0.83 0.034 &
AMP 61 4.4 71 1.9 1.17 0.038 i
Malate/Asp 0.2 0.03 0.10 0.009 0.56 0.039 i
GTP 983 52 864 43 0.88 0.039 =
NADP™* 42 5.9 29 3.4 0.69 0.042 *
Spermidine 8.0 1.1 5.0 0.014 0.62 0.042 *®
3-Phosphoglyceric acid 67 4.9 55 5.3 0.82 0.043 *
Hydroxyproline 803 62 670 43 0.83 0.044 *
1 2 1
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24 RNA lug tota RNA
GLUTL PFK

cMyc

MRNA

18SrRNA (Product size:155 bp)

Forward 5’- AAACGGCTACCACATCCAAG -3’
Reverse 5’- CCTCCAATGGATCCTCGTTA -3°

GLUT1 (Product size: 199 bp)

Forward 5’- AACCACTGCAACGGCTTAGA -3°
Reverse 5’- TCACGGCTGGCACAAAACTA -3’

PFK (Product size: 265 bp)

Forward 5’- TGGACGGAGGCTCAAACATC -3’
Reverse 5’- TTATCGATCTGGCCGTTCCT -3’

cMyc (Product size: 250 bp)

)

Forward 5’- TACAACACCCGAGCAAGGAC -3’
Reverse 5’- TCGTCGCAGTAGAAATACGG -3

24 GLUT1 PFK cMyc
1 10 pg
SDS-PAGE
Imagel
Glutl Glutl (D3J3A) Rabbit mAb #12939; Cell Signaling
Technology, 1:1000
PFK PFK-1 (G-11): sc-166722; SANTA CRUZ, 1:200)
cMyc cMyc (D84C12) Rabbit mAb #5605; Cell Signaling
Technology, 1:1000)
GAPDH GAPDH (14C10) Rabbit mAb #2118; Cell Signaling
Technology, 1:1000
HRP
19G 1:1000 SeraCare
1gG 1:200 R&D Systems
(©)
96
450 nm Glucose Assay Kit-WST,
Cat. # G264 Lactate Assay Kit-WST, Cat. # L256
HOP-92 GLUT1 cMyc
NCI-H322M
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