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Scientific rationale: anti-inflammation & anti-remodeling
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Matrixmetallo Protease 12 (MMP12)

// degrades elastin and basement membrane components

// plays an important role in macrophage-mediated penetration and inflammation

// activity is controlled by endogenous inhibitors (TIMPs)

Disease Hypothesis

// A pathophysiological protease/antiprotease imbalance in diseases leads to a

− sustained inflammation

− extracellular matrix degradation
− tissue remodeling

Thus, disease progression might be stopped or even reversed by inhibition of MMP12

Clinical Evidence

// genome-wide association studies: mmp12 SNPs linked to COPD, asthma & sclerosis

// elevated MMP12 in sputum of COPD & asthma patients

Experimental Evidence

// increased mmp12 expression & MMP12 concentration in disease models

// KO mice with ameliorated / resistant phenotype (lung emphysema & fibrosis)

// in vivo efficacy demonstrated with unselective (!) MMP12 inhibitors

Trigger
Injury / Inflammation   

Impact
Tissue Remodeling 

Onset of Diseases
e.g. COPD, Asthma, IPF, 

Kidney Diseases,  
Atherosclerosis



Challenges with regard to MMP12 target validation
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Challenging Target Validation: selectivity issue of  MMP12 inhibitors

// most known MMP12 inhibitors reveal only a poor target selectivity (broad 
MMP inhibitors)

// more recent described MMP12 inhibitors with an improved selectivity 
(narrow MMP inhibitors) however turned out to be less selective versus the 
orthologous rodent MMPs, which impedes a proper interpretation of rodent in 
vivo efficacy data

// the MMP12 selective inhibitor RXP470.1 (rodent MMP inhibition data not 
known) lacks drug-like features and hinders a broad in vivo efficacy 
assessment: RXP470.1 has to be administered via mini-pumps (requires 
surgery)

There is a high need for a cross-species selective MMP12 inhibitor with 
suitable physicochemical features.  This will allow s to serve as an 
appropriate tool compound in experimental pharmacol ogy to better 
understand the role of MMP12 in disease biology. 

MMP Inhibition

broad

narrow

single

not
applicable

highly
needed

not
recommended



Overall profile
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� Pharmacology

� PhysChem� Molecular Properties

� In vitro PK

BAY-7598

*(thermodynamic, measured form DMSO solution)

� Safety
(LeadProfilingScreen, total # of assay: 68)

RS

S

Absolute configuration was determined via VCD spectra
of the methyl ester of the negative control

Overall good profile with remarkable potency and specificity



Biochemical potency and selectivity
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BAY-7598 is a very potent inhibitor of human MMP12 with excellent selectivity cross species 



Biophysical validation (SPR biosensor-based assay)
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// A 1:1 interaction model described the interactions well (upper panels, black lines)

// Dose response plots (lower panels) show relationships between signal and concentration at the end of injections (ideally at 

equilibrium). Hyperbolic curves indicate that the interaction can be saturated, as expected for a specific interaction. 

// BAY-7598 reveals a long residence time on target

// MMP12 inhibition kinetics (Beactica AB, Sweden) appl ying ExtRA TM method for k off determination

Interaction analysis using 6 different concentrations of compounds (0.031 – 1 µM) 

Ref. Cmpd. BAY-7598

Gossas et al. Med. Chem. Comm, 2013, 4, 432-442

Response [RU] 

vs. time [s]

Response [RU] 

vs. Conc. [M] */** compare with UK370106 IC50 42 nM (Lit.) / BAY-7598 IC50 0.085 nM (in house)



Co-crystal structure in MMP12 with BAY-7598
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Resolution 1.93Å
R value: 20.1, Rfree: 23.6%

- Four independent molecules of 
BAY-7598 in asymmetric unit

- Acid group coordinates Zn ion and 
interacts with side chain of GLU219

- Hydrogen bonds of carbonyl group 
of BAY-7598 to main chain NH of 
ALA182 and LEU181

- Phenoxyethyl-THP moiety 
penetrates deeply into hydrophobic 
S1’ pocket

GLU219

Residues: 106 - 263 of human MMP12 (P39900, F171D mutant) 

LEU181

BAY-7598

S1’

ALA182



In vivo pharmacokinetics (mouse)
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BAY-7598 reveals pharmacokinetic features which shall allow once daily oral administration

i.v. 

per oral

IC50 of murine MMP12



Recommended concentration for in vitro cellular pharmacology

MMP12 probe BAY-7598: 

9

Donated Chemical Probe BAY-7598 /// March 2018 

// Assessment of protein binding in cell culture mediu m

// Fraction unbound (Williams E medium): 17 %

// Recommended total compound concentration for applic ation on cells 

// Low single digit nanomolar concentration

// Covers IC50 to IC90 range and maintains selectivity vs other MMPs* 



Profile of factor 1,000 less active enantiomer

MMP12 negative control BAY-694: 
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� Pharmacology

� PhysChem� Molecular Properties

BAY-694

*(thermodynamic, measured form DMSO solution)
R

R

S

Absolute configuration was determined via VCD spectra
of the methyl ester of the negative control

� In vitro PK

** apparent potency is most probably due to the presence of very tiny amounts of the highly active 
enantiomer after the chiral chromatographic separation (<0.1 %);  a different preparation revealed no activity 
vs MMP12 (s. MMP12 data in Panlabs panel)



Summary / Conclusion
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// BAY-7598 is a very potent and selective MMP12 inhibitor with oral bioavailability, which will allow further pharmacological studies of MMP12 
in vitro and in vivo to foster understanding of MMP12 disease biology

// We ask for acceptance of MMP12 inhibitor BAY-7598 as chemical probe, accompanied by BAY-694 as negative control
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LeadProfilingScreen, Eurofins (Panlabs) Results
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MMP Panel, Eurofins (Panlabs) Results
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