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AAA ATPase p97: 
 
p97: An Emerging Target for Cancer, Neurodegenerative Diseases, and Viral Infections. 
Huryn DM, Kornfilt DJP, Wipf P. J Med Chem. 2019 Oct 9. doi: 10.1021/acs.jmedchem.9b01318. [Epub 
ahead of print]. 
 
Optimization of Phenyl Indole Inhibitors of the AAA+ ATPase p97. 
LaPorte MG, Burnett JC, Colombo R, Bulfer SL, Alverez C, Chou TF, Neitz RJ, Green N, Moore WJ, Yue Z, 
Li S, Arkin MR, Wipf P, Huryn DM. ACS Med Chem Lett. 2018;9(11):1075-1081. 
 
The p97 Inhibitor CB-5083 Is a Unique Disrupter of Protein Homeostasis in Models of 
Multiple Myeloma. 
Le Moigne R, Aftab BT, Djakovic S, Dhimolea E, Valle E, Murnane M, King EM, Soriano F, Menon M-K, Wu 
ZY, Wong ST, Lee GJ, Yao B, Wiita AP, Lam C, Rice J, Wang J, Chesi M, Bergsagel PL, Kraus M, Driessen 
C, von Soly SK, Yakes FM, Wustrow D, Shawver L, Zhou H-J, Martin TG 3rd, Wolf JL, Mitsiades CS, 
Anderson DJ, Rolfe R. Mol Cancer Ther. 2017;16(11):2375-2386. 
 
A threonine turnstile defines a dynamic amphiphilic binding motif in the AAA ATPase p97 
allosteric binding site. 
Burnett JC, Lim C, Peyser BD, Samankumara LP, Kovaliov M, Colombo R, Bulfer SL, LaPorte MG, Hermone 
AR, McGrath CF, Arkin MR, Gussio R, Huryn DM, Wipf P. Org Biomol Chem. 2017;15:4096. 
 
Allosteric Indole Amide Inhibitors of p97: Identification of a Novel Probe of the Ubiquitin 
Pathway. 
Alverez C, Bulfer SL, Chakrasali R, Chimenti MS, Deshaies RJ, Green N, Kelly M, LaPorte MG, Lewis TS, 
Liang M, Moore WJ, Neitz RJ, Peshkov VA, Walters MA, Zhang F, Arkin MA, Wipf P, Huryn DM. ACS Med 
Chem Lett. 2016;7(2):182–187. 
 
2.3 Å resolution cryo-EM structure of human p97 and mechanism of allosteric inhibition. 
Banerjee S, Bartesaghi A, Merk A, Rao P, Bulfer SL, Yan Y, Green N, Mroczkowski B, Neitz RJ, Wipf P, 
Falconieri V, Deshaies RJ, Milne JL, Huryn D, Arkin M, Subramaniam S. Science. 2016;351(6275):871-875.  
 
Structure-Activity Study of Bioisosteric Trifluoromethyl and Pentafluorosulfanyl Indole 
Inhibitors of the AAA ATPase p97. 
Alverez C, Arkin MR, Bulfer SL, Colombo R, Kovaliov M, LaPorte MG, Lim C, Liang M, Moore WJ, Neitz RJ, 
Yan Y, Yue Z, Huryn DM, Wipf P, ACS Med Chem Lett. 2015;6(12):1225-30. 
 
Altered cofactor regulation with disease-associated p97/VCP mutations. 
Zhang X, Gui L, Zhang X, Bulfer SL, Sanghez V, Wong DE, Lee Y, Lehmann L, Lee, JS, Shih PY, Lin HJ, 
Iacovino M, Weihl CC, Arkin MR, Wang Y, Chou TF. Proc Natl Acad Sci U S A. 2015;112, E1705-14. 
 
A Fragment-Based Ligand Screen against Part of a Large Protein Machine: The ND1 Domains 
of the AAA+ ATPase p97/VCP. 
Chimenti MS, Bulfer SL, Neitz RJ, Renslo AR, Jacobson MP, James TL, Arkin MR, Kelly MJ. J Biomol Screen. 
2015;20(6):788-800. 
 
Specific inhibition of p97/VCP ATPase and kinetic analysis demonstrate interaction between 
D1 and D2 ATPase domains. 
Chou T-F, Bulfer SL, Weihl CC, Li K, Lis LG, Walters MA, Schoenen FJ, Lin HJ, Deshaies RJ, Arkin MR, J 
Mol Biol. 2014;426(15):2886–2899. 
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Patents: 
 
Phenylindole derivatives as allosteric inhibitors of p97 ATPase and their preparation, WO 2017070320 A1. Apr 
27, 2017. 
 
Preparation of alkynyl substituted triazoles as modulators of p97 AAA ATPase activity, WO 2017197080 A1. 
Nov 16, 2017. 
 
Phenyl Indole Allosteric Inhibitors of p97. Provisional patent application filed: October 21, 2015. 
 
 
LDHA: 
 
Targeting Glycolysis through Inhibition of Lactate Dehydrogenase Impairs Tumor Growth in 
Preclinical Models of Ewing Sarcoma. 
Yeung C, Gibson AE, Issaq SH, Oshima N, Baumgart JT, Edessa LD, Rai G, Urban DJ, Johnson MS, 
Benavides GA, Squadrito GL, Yohe ME, Lei H, Eldridge S, Hamre J 3rd, Dowdy T, Ruiz-Rodado V, Lita A, 
Mendoza A, Shern JF, Larion M, Helman LJ, Stott GM, Krishna MC, Hall MD, Darley-Usmar V, Neckers LM, 
Heske CM.  Cancer Res. 2019 Oct 1;79(19):5060-5073.  
 
Discovery and Optimization of Potent, Cell-Active Pyrazole-Based Inhibitors of Lactate  
Dehydrogenase (LDH). 
Rai G, Brimacombe KR, Mott BT, Urban DJ, Hu X, Yang S-M, Lee TD, Cheff DM, Kouznetsova J, Benavides 
GA, Pohida K, Kuenstner EJ, Luci DK, Lukacs CM, Davies DR, Dranow DM, Zhu H, Sulikowski G, Moore WJ, 
Stott GM, Flint AJ, Hall MD, Darley-Usmar VM, Neckers LM, Dang CV, Waterson AG, Simeonov A, Jadhav A, 
Maloney DJ. J Med Chem. 2017;60(22):9184–9204. 
 
Thiazole Derivatives as Inhibitors for the Treatment of Cancer Cells Resistant. 
Robert B. Kargbo RB. ACS Med Chem Lett. 2018;9(3):169–170. doi: 10.1021/acsmedchemlett.8b00069. 
 
 
Patents: 
 
1 h-pyrazol-1 -yl-thiazoles as inhibitors of lactate dehydrogenase and methods of use thereof  
WO 2018005807 A1,PCT Int. Appl. (2018), WO 2018005807 A1. 
 
Small molecule inhibitors of lactate dehydrogenase and methods of use thereof, WO 2016109559 A3 PCT Int. 
Appl. (2016), WO 2016109559 A2. 
 
 
Mcl-1: 
 
Discovery of Potent Myeloid Cell Leukemia-1 (Mcl-1) Inhibitors That Demonstrate in Vivo 
Activity in Mouse Xenograft Models of Human Cancer. 
Lee T, Christov PP, Shaw S, Tarr JC, Zhao B, Veerasamy N, Jeon KO, Mills JJ, Bian Z, Sensintaffar JL, 
Arnold AL, Fogarty SA, Perry E, Ramsey HE, Cook RS, Hollingshead M, Davis Millin M, Lee KM, Koss B, 
Budhraja A, Opferman JT, Kim K, Arteaga CL, Moore WJ, Olejniczak ET, Savona MR, Fesik SW. J Med 
Chem. 2019;62(8):3971-3988. 
 
Understanding the Species Selectivity of Myeloid Cell Leukemia-1 (Mcl-1) Inhibitors. 
Zhao B, Arnold AL, Coronel MA, Lee JH, Lee T, Olejniczak ET, Fesik SW. Biochemistry. 2018;57(32):4952-
4958. 
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Optimization of Potent and Selective Tricyclic Indole Diazepinone Myeloid Cell Leukemia-1 
(Mcl-1) Inhibitors Using Structure-Based Design. 
Shaw S, Bian Z, Zhao B, Tarr JC, Veerasamy N, Jeon KO, Belmar J, Arnold AL, Fogarty SA, Perry E, 
Sensintaffar JL, Camper DV, Rossanese OW, Lee T, Olejniczak ET, Fesik SW. J Med Chem. 2018;61(6): 
2410-21. 
 
Structure of a Myeloid cell leukemia-1 (Mcl-1) inhibitor bound to drug site 3 of Human Serum 
Albumin. 
Zhao B, Sensintaffar J, Bian Z, Belmar J, Lee T, Olejniczak ET, Fesik SW. Bioorganic & Medicinal Chemistry. 
2017;25(12):3087-3092. 
 
Discovery and biological characterization of potent myeloid cell leukemia-1 inhibitors. 
Lee T, Bian Z, Zhao B, Hogdal LJ, Sensintaffar JL, Goodwin CM, Belmar J, Shaw S, Tarr JC, Veerasamy N, 
Matulis SM, Koss B, Fischer MA, Arnold AL, Camper DV, Browning CF, Rossanese OW, Budhraja A, 
Opferman J, Boise LH, Savona MR, Letai A, Olejniczak ET, Fesik SW. FEBS Lett. 2017;591(1):240–251.  
 
Discovery of 2-Indole-acylsulfonamide myeloid cell leukemia 1 (Mcl-1) inhibitors using 
fragment-based methods. 
Pelz NF, Bian Z, Zhao B, Shaw S, Tarr JC, Belmar J, Gregg C, Camper DV, Goodwin CM, Arnold AL, 
Sensintaffar JL, Friberg A, Rossanese OW, Lee T, Olejniczak ET, Fesik SW. J Med Chem. 2016;59(5):2054-
2066. 
 
Small molecule Mcl-1 inhibitors for the treatment of cancer. 
Belmar J, Fesik SW. Pharmacol Ther. 2015;145:76-84.  
 
Discovery of tricyclic indoles that potently inhibit Mcl-1 using fragment-based methods and 
structure-based design. 
Burke JP, Bian Z, Shaw S, Zhao B, Goodwin CM, Belmar J, Browning CF, Vigil D, Friberg A, Camper DV, 
Rossanese OW, Lee T, Olejniczak ET, Fesik SW. J Med Chem. 2015;58(9):3794-805.   
 
Discovery of potent myeloid cell leukemia 1 (Mcl-1) inhibitors using fragment-based methods 
and structure-based design. 
Friberg A, Vigil D, Bin Z, Daniels RN, Burke JP, Garcia-Barrantes PM, Camper D, Chauder BA, Lee T, 
Olejniczak ET, Fesik SW. J Med Chem. 2013;56(1):15–30. 
 
 
Patents: 
 
Lee T, Pelz NF, Belmar J, Bian Z, Olejniczak ET, Fesik SW, Chauder BA. Preparation of substituted 
benzofurans, benzothiophenes and indoles as selective Mcl-1 inhibitors. PCT Int. Appl. WO2014047427 A2. 
2013. 
 
 
NNMT: 
 
Proteomics reveals NNMT as a master metabolic regulator of cancer-associated fibroblasts. 
Eckert MA, Coscia F, Chryplewicz A, Chang JW, Hernandez KM, Pan S, Tienda SM, Nahotko DA, Li G, 
Blaženović I, Lastra RR, Curtis M, Yamada SD, Perets R, McGregor SM, Andrade J, Fiehn O, Moellering RE, 
Mann M, Lengyel E. Nature. 2019;569(7758):723-728. 
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