Supplementary Data

CNS Cancer

Drug

Indication

Mechanism of Action

Temozolomide

glioblastoma concomitantly with radiotherapy and refractory
anaplastic astrocytoma

DNA and RNA Alkylation

Lomustine primary and metastatic brain tumors DNA and RNA Alkylation
Carmustine brain tumors glioblastoma, brainstem glioma, medulloblastoma, DNA and RNA alkylation;
astrocytoma, ependymoma, and metastatic brain tumors Enzymatic Carbamoylation
Everolimus subepend.yrflal glant-cell astrocytoma (SEGA) that requires mTOR inhibitor: HIF inhibitor
therapeutic intervention
Prostate Cancer
Drug Indication Mechanism of Action
Rucaparib metastatic Castration-Resistant Prostate Cancer (nCRPC) |PARP Inhibitor

Enzalutamide

mCRPC and metastatic Castration-Sensitive Prostate

Androgen Receptor Inhibitor

Cancer (mCSPC)
Abiraterone Acetate mMCRPC and mCSPC CYP17 Inhibitor
Cabazitaxel mCRPC Antimicrotubular Antineoplastic Agent
Docetaxel mCRPC Antimicrotubular Antineoplastic Agent

Leuprolide Acetate

palliative treatment of advanced prostate cancer

GnRH Agonist

Mitoxantrone

advanced prostate cancer not responding to hormone
treatment

Topoisomerase Inhibitor

Olaparib mCRPC PARP Inhibitor
Non-Small Cell Lung Cancer
Drug Indication Mechanism of Action

Alectinib ALK-positive metastatic NSCLC ALK and RET Inhibitor
Pemetrexed locally advanced or metastatic, non-squamous NSCLC Antimetabolite
Carboplatin chemotherapeutic treatment for NSCLC Alkylating Agent
Crizotinib ALK or ROS1-positive metastatic NSCLC ALK and ROS1 Inhibitor

locally advanced or metastatic NSCLC after failure of prior .
Docetaxel . Taxoid

platinum-based chemotherapy
Doxorubicin chemotherapeutic treatment for NSCLC Anthracycline Antibiotic
Erlotinib EGFR gene mutated metastatic NSCLC EGFR Tyrosine Kinase Inhibitor
Everolimus unresectable, locally advanced, or metastatic NSCLC mTOR Kinase Inhibitor
Gefitinib EGFR’gene mutated metastatic NSCLC; in combination with EGFR Tyrosine Kinase Inhibitor

Everolimus
Lorlatinib ALK-positive metastatic NSCLC ALK and ROS1 Inhibitor

Mechlorethamine

NSCLC

Alkylating Agent

in combination with dabrafenib for BRAF V600E mutated

metastatic NSCLC

Trametinib metastatic NSCLC MEK Kinase Inhibitor
Methotrexate NSCLC Folate Analog Metabolic Inhibitor
Paclitaxel chemotherapeutic treatment for NSCLC Taxane; Plant Alkaloid
Vinorelbine alone or in combination with Cisplatin for locally advanced or Plant Alkaloid

Table S1 The indication and mechanism of FDA-approved anticancer drugs for (A)CNS cancer, (B) prostate cancer
(C) NSCLC. Literature review of indication, mechanism of FDA-approved CNS, prostate, NSCLC cancers.




Cell Lines NMI Temozobmide Lomustine Carmustine Evewlimus Mlax Min I -Min
GIS0 (pM) 1.220 100000 20.900 31.600 0269 100.000 0.269 99731
Ilin-max notmalization SF-268 0016 1.000 0.207 0.314 0.000 . .
(G150 - Wlin) f (Blax - i)
e.g Min-max nommalization of GI50 of NMI: (1 320-0 269)99.731=0.016
GIS0 (uM) SF 208 1910 100.000 91.200 39300 0010 100.000 I 0.010 [ 99990
Ilin-max notmalization ) 0019 1.000 0.912 0.398 0.000 (G150 - Miry) / (Masx - Wit
GIS0 (uM) 1.200 100000 16 600 31600 0010 100.000 I 0.010 | 99990
SF-539
Ilin-max normalization 0012 1.000 0.166 0.316 0.000 (G150 - Min) / (Max - Min)
GIS0 (uM) SNEL19 1.120 100.000 100000 63.100 0257 100.000 I 0.257 I 99.743
Min-max normalization 0,009 1.000 1.000 0.630 0000 (G150 - Mir) / (Max - Wi
GIS0 (uM) 1.200 63000 23 400 30100 0010 63000 I 0.010 | 62990
SNB-75
Iin-max notmalization 0020 1.000 0.371 0.795 0.000 (G150 - Min) / (Max - Min)
GIS0 (uM) 21 0.740 100.000 15300 31.400 0011 100.000 I 0.011 I 99989
Ilin-max nommalization 0,007 1.000 0.158 0.316 0.000 (G150 - Wlin) / (Mlax - Min)
TGI (ph) SF.268 6.760 100000 57.500 100,000 20900 100.000 I 5.760 93240
Min-max notmalization ) 0,000 1.000 0.544 1.000 0.152 (TGI - Min) / (Max - Wit
TGI (uhI) 4070 100.000 100000 251.000 17300 251.000 I 4.070 | 246930
SF-295
Iin-max normalization 0,000 0.328 0.328 1.000 0054 (TGI - Min) / (Max - Wird
TGI (ph) SF.530 2690 100,000 33.900 100,000 17.300 100.000 I 2,690 I 97310
Iin-max nommalization 0,000 1.000 0.321 1.000 0.150 (TGI - Min) / (Wax - Wi
TGI (phI) 3630 100.000 100000 251.000 19.500 251.000 I 3.630 | 247370
SNB-19
Ivlin-max normalization 0,000 0.390 0.350 1.000 0064 (TGI - Min) / (Wlax - Wi
TGI(phI) SNB.TS 3390 100,000 64 600 126,000 14.100 126.000 I 3.390 [ 122110
Ilin-max normalization 0,000 0.787 0.497 1.000 0024 (TGI - Min) / (Max - Min)
TGI (uhI) w251 2090 100.000 51.300 63.100 12200 100.000 I 2.090 | 97910
Ilin-max notnalization 0,000 1.000 0.503 0.623 0.165 (TGI - Min) / (ax - Mir)
L C50 (uM) SF-263 100.000 100,000 100000 251.000 53.700 251.000 I 53700 I 197,300
Ilin-max nomalization ) 0235 0.235 0.235 1.000 0.000 (LC50 - Min) £ (Max - Min)
L C50 (uM) SF.295 2.710 100.000 100 000 251.000 63.100 251.000 I 2.710 | 242290
Ilin-max normalization ) 0.000 0.377 0.377 1.000 01224 (LC30 - Mir) / (Max - Mir)
L CS50 (uM) 6.030 100,000 70,800 251.000 41.700 251.000 I 6,030 I 244870
SF-539
Iin-max normalization 0,000 0.324 0.264 1.000 0.146 (LC50 - Min) / (Max - Min)
L CS0 (uM) SNE.19 28.200 100000 100 000 251.000 44700 251.000 I 28200 | 222300
Iin-max normalization 0,000 0.322 0.322 1.000 0074 (LC30 - Mir) / (Max - Min)
L C50 (uM) SNB.T5 13.300 100.000 100000 251.000 38900 251.000 I 13.200 | 237200
Iin-max normalization 0.000 0.363 0.383 1.000 0.106 (LC50 - Mirj / (hlax - Mir)
L C50 (uM) w281 5010 100,000 100 000 126,000 42700 126.000 I 5.010 I 120990
Ifin-max normalization 0000 0.785 0.785 1.000 0312 (LC30 - Mir) / (Max - Min)
SF-268 0.250 2.235 0.986 2314 0152
SF-295 0019 1.765 1.677 2.398 0278
SF-539 0012 2324 0.751 2318 0296
Cumuhitive Score SVE-19 0.009 1712 1712 2,630 o138 GISHHTGI4LCS0 Minmax nomalization
SNB-T5 0020 2.150 1.232 2.795 0.189
U251 0,007 2.785 1.446 1.939 0476
e.g Cumulative score of min-max normalization of G150, TGI and LC 50 of NMI:
0016+ 000+ 235=0 250
Cell Lines N Rucaparib | Docetaxel | Leuprolide Acetate | Mitoxantrone Olaparib Max [ Min_ [ MaxMin
@150 (M) 1700 23400 20000 3380 | 0010 0010 100000 0141 51286 1000 [ osi0 | essm
Min-max nomalization Pca 0017 0234 0.200 0040 | 0000 0000 1.000 0001 0513
(G150 - Min) / (Max- Min)
.9 Min-max normalizaton of GI50 of NMI: (1.700-0.010199.99 = 0.017
G50 (M) DU4S 3020 18.200 31500 20000 0010 0010 100000 0018 100.000 100.000 I 0010 [ 90.990
Min-max normalizaton ) 0030 0182 0318 0200 0000 0000 1.000 0000 1000 (G150 - Min) / (Max- Min)
6! (u) s 3980 100,000 100000 100000 79.400 100000 100000 1445 100000 100000 | 1445 | 9055
Min-max normalizaton 0026 1000 1000 1000 0781 1000 1.000 0000 1000 (TG - Min) / (Max- Min)
TG (u) 11000 36.300 100000 100000 0010 77815 100000 0488 100000 woso [ onin | ssse
[r— 0110 0363 1000 1000 0000 0778 1.000 0005 1000 (TG - Min) / (Max - Min)
LC50 (M) ca 9550 100000 100000 100000 100000 100000 100000 10471 100000 o000 | ess0 | so4m
Min-max normalizaton 0.000 1000 1.000 1000 1000 1000 1.000 0010 1000 (LC50 - Min) f (Max - Min}
LC50 (UM Ut 34700 72400 100000 100000 100000 100000 100000 11482 100000 100000 | 1i4sz | eesie
Min-max normalizaton ) 0262 0588 1000 1000 1000 1000 1.000 0000 1000 (LC50 - Min) § (Max- Min)
Pca 0043 223 2200 2040 1791 2000 3000 00 2513
Cumulative Score DU-145 0402 1233 2316 2200 1000 1778 3000 0005 3000 GI50+TGI+L.C50 Min-max normalization
¢.9. Cumulative score of mirvmax nommalization of GI50, TGI and LCS0 of NMI: 0,017+0 026+0 000=0 043
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Vinoreltie Max  Mh |Max-Mh

GEO M) 9.120 og10 0063 2818 00198 10.00 0010 | 993830
C [Wh-max voma iz | AS$3ATCC 0000 PP,
©5. Wh-ma vemalzaiby oGO oTHINE ¢ 220-0010y99 590-0532
GO M) Exu 0191 1000m sim 3120 0420 onin 0045 16218 6026 10.mo 0010  DMO0 000 | 93890
Wh-max 1omalizmton oo 1000 0051 oot ooo oo00 0000 .52 o050 .00 0000 (@ISO - M)/ (Max - Miny
T wors2 75.100 10000 0010 [T 0010 10200 22909 S48 [IG U015 1m0 0010 | 99850
Mh-maxromaliztor 0181 1000 oooo opot 0229 ops2 oooo opoo G150 - W) £ (Max - Miny
GEO M) HOP-82 210 10000 9120 0.100 2512 0312 1943 0047 10.00 0010 | 993930
Wh-mat romaimmn 006 500 0091 o007 0025 050¢ 0075 0000 (10 - Wiy / lax - Wiy
G B0 M) [FER— 42700 10000 0360 onso [TEES] 8318 2344 0n03n
Wi-max romaizmn D42t 1000 0003 0000 0.0t 0083 0023 0000
CEO M) — 200 0000 0010 0.130 EED 1318 (L5 0015 1000 0010 | 93390
WhnaxiomaiEtn 0252 1000 0000 0007 0588 0013 o001 U000 @150 - Wiy / QMax - vy
GEO M) [Fp— (T3 1000m [T 050 EEEIE] 15348 0427 0010 1m0 0D |99891
Wi m 3k 1o MmN oot 1000 0000 0005 0331 0158 opod 0000 IS0 - M)/ (N3 - M)
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Wh-marromaizmn. 0Ds9. 0003 1000 [T 0000 0282 0o01 0000 GISD- M)/ (lax- Ny
G KO pM) — [ 13200 | 10oom 0010 0029 sTS4 st 0023  1@D.00 0004 [99396
Wh-mak 1omalzmion 0010 0182 1000 0000 0500 0518 9503 LI 0000 (10 - Wiy / (lax - Wy,
TEI M) Jp— 100000 100000 | 1000m 0230 100000 32388 0.0 33534 10000290 [957110
Wh-naxiomal@n K 1000 1000 1000 0000 1000 0322 [ [E G- 10 / QMax - L)
TEIRM) v 1280 | 100000 100000 | 1000m 5500 100000 26303 0.0 15521 10000550 | 34500
Wh-naxomaizmnn [ 1000 1000 1000 [ 000 0220 0139 G117 Qi3 - 1y
TGN Woraa 5120 %200 100000 | 10000 2000 100 000 31623 S435 20541 1m0 20 | 95000
Wi-max romaiizno 0038 0553 1000 1000 0000 1000 0302 0036 0230 QOG- 1) £ - L)
ToI M) [ 3530 700 00000 | 1006@ 2000 53703 3462 0.0 0350 100 0010 |35390
Wh-macromalizmbor 0035 g 1000 1000 0020 0531 [ 0.100 0nos QOG- 1) 7 QMax - i
ToH M) f— [E10] 100,000 100000 | 1000m 0250 100900 39511 0.0 36308 10000 0290 | 38150
[EATLEEET) 003 1000 1000 1000 0000 1000 0397 0055 0361 G- W1 /M3 - 1y
TEIEM) [ 5090 700000 00000 | 10000 [ s | 100000 3511 00 1165100 0810 [95090
Wi-mar1omalizmEmng 0082 1000 1000 1000 0000 1000 [ 0032 0z G1- 1) /M3 - 1)
o M) wesnazm 10500 13300 100000 | 00nm s010 100000 5109 10.mn 25704 1000 043 | 99520
Wh-mac omaizion 0105 0131 000 1000 00 000 D 0056 0253 QG1-1h) 7 Max - 1y
TClpM) NCHHAED so10 %1200 100 000 1000m 1250 100 000 215t 10.mo 0T 1D.mo 04 |SQSSJ
Mih-maciomalizton oois 0312 1000 1000 ooos 1000 0023 0036 o000 61 M) FHax - My
LETTL) wormsar |20 22400 100000 | 1000 0.160 100000 2399 0.0 31623 1D.M0_00% |99964
Wimaxiomaiz=mn [T 0224 1000 1000 om0t 1000 [0 0.100 0316 OG- 1) 7 QM3 - 1)
LCS0 (M) asasmtee L2590 100000 100000 10000 100 000 100 000 100 000 100000 10.00 66069 100 6920 |93D30
Wh-mac omaimion [E 000 000 000 000 TH00 000 000 [EE] 0535 (LC50- hy7 i - ity
G50 (i) - 00000_| 100600 00000 | 000m 0000 | G e00 | 100000 G 00 #3056 1000010000 | 30000
Mh-maxromalizzton 1000 1000 1000 1000 1000 o2t 1000 0F13 oooo 0590 QTS0 - M) £ hax - Wiy
LCS0 (uM) wopse | 220 | 1onoo 100000 | 10000 $3.300 & 500 100 000 100000 10.00 85114 1000 6460 | 93540
Mis-max somalizmEsoe 0471 1000 1000 1000 0528 06si 1000 1.000 0038 0341 LCS0 - M) £ Qia - Mivy
LGS0 (M) wops2 7590 100000 0700 100000 | 100D@ 00000 | 2700 100000 21518 0.0 42658 1M.D0 70 |92.410
Wis-max somaliztor oo 1000 0356 1000 1000 1000 038 1000 0452 0023 0377 QLCS0- ) /(i - Hiry
TG0 (uin) oz |22 700600 71500 100000 | 10000 0000 | 6460 | 100000 00500 00 F1263 0.0 640 [S3540
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TS0 (i) 33500 5900 571200100000 | 1000@ W0D0D | & 600 | 100000 00000 00 3163 1000010000 | 30000
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NMI is more potent than FDA-approved CNS, prostate, NSCLC cancer drugs.
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Table S2 The min-max normalization value and the cumulative score of Gls, TGI, and LCsoin different (A)CNS, (B)
prostate, (C)NSCLC cancer cell lines for NMI and FDA-approved CNS cancer drugs. Table of the min-max
normalization values and the cumulative scores of Figure 4 and Figure S3. Step-by-step calculation was provided.
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Figure S1 The comparison of (A)Glso, (B)TGL, (C) LCso, (D)cumulative score of NMI to FDA-approved prostate cancer
drugs. NMI shows higher potency to prostate cancer cell lines than most FDA-approved prostate cancer drugs.

Y-axis indicates concentration of Glso, TGI, LCso (0 uM to 100 uM), and cumulative score (0.0 to 3.0). Drugs are color-
coded: NMI (®); Rucaparib (M), Enzalutamide (M); Abiraterone (); Cabazitaxel (®); Docetaxel (); Leuprolide (™);
Mitoxantrone (M); Olaparib (™).
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Figure S2 The comparison of (A)Glso, (B) TGI, (C) LCso, (D) cumulative score of NMI to FDA-approved NSCLC drugs.
NMI shows higher potency to NSCLC cell lines than most FDA-approved NSCLC cancer drugs. Y-axis indicates
concentration of Glso, TGI, LCso0 (0 uM to 100 uM), and cumulative score (0.0 to 3.0). Drugs are color-coded: NMI (H);
Erlotinib (M); Trametinib (M); Alectinib (); Pemetrexed (M); Carboplatin (*); Crizotinib (M); Docetaxel (M);
Doxorubicin (®); Everolimus (®); Gefitinib (®); Lorlatinib (®), Mechlorethamine (®); Methotrexate (®); Paclitaxel (' );
Vinorelbine (M).

Table S3. The COMPARE results between NMI and FDA-approved CNS cancer, prostate cancer, and NSCLC drugs.
All PCC values lower than 0.8, NMI has unique mechanisms than FDA-approved CNS, prostate, and NSCLC cancer
drugs. Table of COMPARE results of Figure 5 and Figure S3. Exact values generated by COMPARE algorithm are
provided.
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CNS Cancer

Drug NSC PCC-GI50 PCC-TGI PCC-LC50
Temozolomide 362856 0.00 -0.08 No data (StdDev = 0)
Lomustine 79037 0.48 0.04 0.23
Carmustine 409962 0.31 -0.04 0.27
Everolimus 733504 0.02 0.13 0.51

Prostate Cancer

Drug NSC PCC-GI50 PCC-TGI PCC-LC50
Rucaparib 756644 No data No data No data
Enzalutamide 755605 -0.15 0.38 0.29
Abiraterone Acetate | 749227 0.07 0.14 0.17
Cabazitaxel 761432 0.13 0.11 0.24
Docetaxel 628503 0.26 0.19 0.15
Leuprolide Acetate |746847 0.41 No data (StdDev = 0) No data (StdDev = 0)
Mitoxantrone 758450 0.25 0.24 0.42
Olaparib 753686 0.09 0.07 No data (StdDev = 0)

Non-Small Cell Lung Cancer

Drug NSC PCC-GI50 PCC-TGI PCC-LC50
Erlotinib 718781 -0.27 0.09 0.03
Trametinib 758246 -0.14 0.26 0.32
Alectinib 764040 0.23 0.15 0.21
Pemetrexed 755384 0.03 No data (StdDev = 0) No data (StdDev = 0)
Carboplatin 241240 No data (StdDev = 0) No data (StdDev = 0) No data (StdDev = 0)
Crizotinib 756645 0.44 0.46 0.34
Docetaxel 628503 0.26 0.19 0.15
Doxorubicin 123127 0.58 0.37 0.45
Everolimus 733504 0.02 0.13 0.51
Gefitinib 715055 -0.04 0.03 0.22
Lorlatinib 780108 0.1 0.01 No data (StdDev = 0)
Mechlorethamine  [762 0.06 0.25 0.34
Methotrexate 740 -0.01 0.06 No data (StdDev = 0)
Paclitaxel 125973 0.38 0.24 0.44
Vinorelbine 608210 0.59 0.16 0.24
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Figure S3. Comparison of the mechanism of NMI to FDA-approved prostate cancer and NSCLC drugs by COMPARE
plots. NMI has unique mechanism compared to FDA-approved prostate and NSCLC cancer drugs. High PCC (Pearson
Pairwise correlation coefficient), > 0.8 shown in yellow ( ), orange (™), or red (M) in the matrix COMPARE figure,

indicates these 2 drugs have similar mechanisms for cancer therapy.
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Figure S4. COMPARE plots of NMI (NSC 791228) to (A)marketed, (B)unmarked drugs in all cancers (top 10) PCC were
shown. The result showed NMI has unique mechanism compared to all marketed anti-cancer drugs ; NMI might have
similar mechanism with some unmarketed drugs. The Pairwise Pearson Correlation Coefficient (PCC) was determined
by searching PUBLIC COMPARE Web Site Navigation for all marketed or unmarketed drugs in all different cancers
in NCI60 database.

Table S4. Table of the COMPARE results of Figure S4A, with the drug names and their mechanisms.

NSC No. Drug Name PCC-GI50 Mechanism of Action
758252 Carfilzomib (Kyprolis) 0.63 Selective Proteasome Inhibitor
754143 Romidepsin 0.60 Histone Deacetylase Inhibitor
608210 Vinorelbine Tartrate 0.59 Antimicrotubular Antineoplastic Agent
123127 Doxorubicin 0.58 Topoisomerase Inhibitor
758253 Homoharringtonine 0.58 Protein Synthesis Inhibitor
3053 Actinomycin D 0.57 Transcription Inhibitor
82151 Daunorubicin 0.57 Topoisomerase Inhibitor
630176 Romidepsin 0.57 Histone Deacetylase Inhibitor
24559 Mitramycin 0.51 RNA Synthesis Inhibitor
813783 Trabectedin (Yondelis) 0.51 Alkylating Drug
791228 NMI 1.00 MAO A Inhibition; HIF1a Stabilization




