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Why are we interested in DPP8/DPP9?

2

DPP9 inhibition leads to cell death in acute myeloid leukemia (AML) cell lines

5-Year Survival rate AML
31.7%

Incidence: 1% of cancer cases (4.1/100,000 py) 1

Goal: design novel DPP8/DPP9 inhibitors, preferably selective

Role DPP8 less clear, selective inhibitor could help elucidate role

(1) Johnson, D.C., et al.Nature Medicine 24, 1151-1156 (2018) 
(2) U.S. National Cancer Institute (2013-2019)



Why is selectivity difficult?
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Overlap of DPP4, DPP8 and DPP9 :



Our solution: Cosolvent molecular dynamics
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Regular molecular dynamics setup



Our solution: Cosolvent molecular dynamics
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Cosolvent molecular dynamics setup



Cosolvent molecular dynamics simulations

6*: Methodology: A. Bakan, N. Nevins, A. Lakdawala, I. Bahar, J. Chem. Theory Comput., 8, 2435-2447 (2012)



LUMI: Powerful machine
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LUMI-C Hortense (VSC Tier 1)

Setup: 1 node per parallel trajectory

Timings:
• DPP4 (366K atoms): 29 ns/day 
• DPP8 (468K atoms): 25 ns/day
• DPP9 (419K atoms): 27 ns/day

Previous longest simulation DPP8/9: 2 x 200 ns 1

(1) Breyan, R., et al. Proceedings of the National Academy of Sciences, 115:E1437-E1445 (2018) 



How can we design new inhibitors?
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Cosolvent molecular 
dynamics

Simulation analysis
Inhibitor design

➢ Pharmacophore screen

➢ Fragment linking   aaaa

Cut-offs: all 0.01 A-3



DPP4

9Cut-offs (A-3): 0.03 0.03 0.030.02 0.02 0.02



DPP8

10Cut-offs (A-3): 0.03 0.03 0.030.02 0.02 0.02



DPP9

11Cut-offs (A-3): 0.03 0.01 0.010.02 0.01 0.02



Deep dive DPP9
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DPP9 binds the inflammasome sensor NLRP1 1

(1) Hollingsworth, L.R., et al. Nature, 592,778-783 (2021)



DPP9

13Cut-offs (A-3): 0.03 0.01 0.010.02 0.01 0.02



Fragment linking example
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Warhead

Screen for fragment 1

Screen for fragment 2



Conclusion
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Cosolvent molecular 
dynamics

Simulation analysis
Inhibitor design

➢ Pharmacophore screen

➢ Fragment linking   aaaa

❑ Calculations on HPC

❑ Including PART tool 
development

❑ Novel binding areas to 
activate pyroptosis

❑ Database compounds to 
be bought for testing

❑ Ligand design using 
fragment linking
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