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Cellular Assay DevelopmentBiochemical Assays
Huntington’s disease is an autosomal dominant neurodegenerative disorder 
that may partly be caused by the proteolytic processing of full length mutant 
huntingtin (Htt, elongated poly-glutamine stretch).
Htt has been identified as substrate for different caspases; Hermel et al 1

Hit to lead development is an iterative process to design and synthesise structural 
analogues of compounds, followed by biological and physicochemical evaluation, 
with the goal to generate lead molecules that can be developed into drug 
candidates. We characterised the compounds in an assay to discriminate 

The compounds that passed the series of biochemical assays will be tested in cellular 
assays to address selectivity and specificity in a cellular context. Therefore, we will 
evaluate if the Caspase-2 hits can specifically inhibit Caspase-2 activity in a cellular 
context. A set of Caspase-2 constructs (see figure legend) was used to explore Htt has been identified as substrate for different caspases; Hermel et al.

showed that Caspase-2 might play a major role in the initiation of cell death by 
binding to Htt and selective cleavage at aa 552 in a poly-Q dependent manner. 
Overexpression of a dominant negative form of Caspase-2 was able to reduce 

compounds that compete with the substrate from compounds that inhibit the enzyme 
in an un- or non-competitive fashion. An example for Caspase-2 is depicted below. 

expression and processing of the enzyme in HEK293 cells. A S340A mutant was 
included to enhance processing of the enzyme as suggested by Andersen et al.3

cell-death in primary striatal cells derived from YAC72 mice.
Caspases (cysteine-aspartic-acid-proteases) are a family of Cysteine 
proteases that cleave proteins after aspartic acid residues. They are the main 
effectors of apoptosis or programmed cell death

A: [S] = 20 µM (KM) C: [S] = 200 µM (10x KM)B: [S] = 100 µM (5x KM)

Effect of substrate concentration on the IC50 value for a selected compound
1: hCaspase-2 full length
2: hCaspase-2 WT pro-domain deleted
3: hCaspase-2 DN dominant negative
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Expression and processing of Caspase-2 in HEK293 cells

Full-length
effectors of apoptosis or programmed cell death.
Caspase-2 is shown to become activated upon stimulation by various 
regents/conditions including DNA damaging agents, heat-shock, or nutrient 
deprivation and the activation depends on localisation of pro-enzyme to specific 
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cellular compartments and formation of a complex with various adaptor 
molecules.
The biochemical analyses to drive development of structure activity relationship 
(SAR) t th ith th d l t f ll b d f
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Figure 4. Western Blot for Caspase-2 using 
different extraction protocols

(SAR)  together with the assay development of cell based assays for caspase 
inhibitors will be discussed.

In parallel, activity of Caspase-6 is determined in a whole cell assay using transiently 
transfected HEK293 cells 4
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Figure 2. Concentration response curves of a selected 

Extraction: 0.1% Pluronic           1%Triton X100
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Caspase activity in Casp-6 transfected cells
Activity of Caspase-6 determined in a whole cell assay using transiently
transfected HEK293 cells

transfected HEK293 cells.
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IC compound in the Caspase-2 assay at different substrate 
concentrations (A-C). The linear increase of IC50 with substrate 
concentration reveals a competitive inhibition mode (D).
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1: hCaspase-6 full length
2: hCaspase-6 full length w/o FCS
3: Casp-6 pro-domain deleted
4: Casp-6 pro-domain deleted w/o FCS
5: Non-transfected
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transfected HEK293 cells
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Figure 5 Activity assay performed with a cell permeableg ;
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Figure 3 Concentration response curves (A C) of a selected compound (same as in figure 2) using a
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Figure 5. Activity assay performed with a cell permeable 
Rhodamine-based substrate for Caspase-6 (A) 
Corresponding Western Blot for Caspase-6 (B)

Conclusions

Figure 1. (modified after Hermel et al.) Cleavage sites of Htt by Caspase-2, -3 and -6 and reported effects of 
the fragments or Caspase inhibition on HD-related phenotypes in vitro and in vivo

Caspase-3 
does not reduce cell death

Caspase-2 
does reduce cell death

Caspase-6 
does reduce cell death 

to some extend

Figure 3. Concentration response curves (A,C) of a selected compound (same as in figure 2) using a 
commercially available Caspase-2 Rhodamine110-based substrate (B) or a Coumarin120-based substrate 
(D). Assay conditions were identical for both measurements. 
A 30-fold lower potency was observed for the Coumarin-based substrate.

Conclusions
SAR development for proteases should not rely on a single assay format

hCaspase-2 can be over-expressed and processed in HEK293 cells
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Enzymatic activity of full-length hCaspase-6 can be detected in intact 
over-expressing HEK cells with a fluorogenic substrate

Increase of hCaspase-6 activity seems to correlate with enhanced processing 
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