
Effect of a novel small molecule inhibitor targeting Mammalian STE20-like 

protein kinase of the Hippo signaling pathway in hepatocytes

1. Abstract

The adult mammalian liver has the astonishing ability to regenerate following toxic or physical damage. Recently, the Hippo signaling pathway was identified to play a role 

in the regenerative events. Deletion or silencing of Hippo core components such as Mammalian STE20-like protein kinase (MST) results in hepatocellular proliferation. 

These could provide a valuable tool in regenerative medicine in order to improve the natural regenerative potential of the liver. Until now, there are no therapeutic 

strategies able to improve liver regeneration.

The aim of this thesis is to study the effect of a novel small molecule inhibitor (BQJ) targeting MST of the Hippo signaling pathway in hepatocytes. We worked with primary 

human and mouse hepatocytes and also with an immortalized human hepatocyte cell line. We analyzed the effect of BQJ on hepatocyte cell proliferation and viability. In 

addition, we focused on understanding if the inhibitor acts in a Hippo dependent or independent manner. 

We obtained promising results observing a potential positive effect of the small molecule inhibitor on primary hepatocyte proliferation and viability, but further analyses are 

needed to fully clarify its mechanism of action. 
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2. Introduction

The Hippo signaling pathway is a kinase cascade that plays a key role in organs size control 

by regulating apoptosis and inhibiting cell proliferation. It is regulated by upstream signals 

such as cell contact, cell density and cell polarity. These signals promote Hippo activation by 

inducing the phosphorylation of the core components MST1/2, which further promoting 

phosphorylation of its downstream proteins.1

In this thesis, we investigated the possibility to stimulate hepatocyte proliferation by using the 

small molecule inhibitor BQJ targeting the Hippo core kinase MST. 

Small molecule inhibitors are organic compounds that are able to modulate protein-protein 

interactions, but there is not much known about  the small molecule inhibitor BQJ, not even 

his full name. 2 

3. Aims and formulation of questions 

The principal aim of this thesis was to test the efficacy of the novel 

small molecule inhibitor BQJ, which targets the activity of MST. 

We aimed to determine if BQJ inhibits MST activity and thereby 

increase hepatocyte proliferation and viability, using in vitro assays with 

primary hepatocyte cultures and a hepatocyte cell line. Furthermore, 

we looked at BQJ mechanism of action by measuring the 

phosphorylation and activity of MST and its downstream targets. 

The following questions will be addressed: 

Does small molecule inhibition of MST by BQJ increase the 

proliferation and viability of hepatocytes?

Does BQJ inhibit MST activation measured by the phosphorylation  

of MST and its downstream targets?

4. Material, methods and procedure

For the in vitro analysis immortalized human hepatocytes (IMH cell line) and primary human 

and mouse hepatocytes were used. To measure the proliferation and viability of the cells, a 

proliferation assay was performed and read out with two different assays.

In order to check the phosphorylation state of MST and its downstream targets Western blot 

and  quantitative reverse transcriptase polymerase chain reaction (RT-qPCR) were applied 

with primary mouse hepatocytes.    

5. Results 

The accomplished proliferation assay shows contradictory results for the IMH cell line and both primary hepatocytes. The performed Western blot shows no detectable 

changes in total MST or it downstream targets protein expression.  There was however, an alteration in the expression of p-LATS and the 59kDa band of p-MST. There 

were more phospharylated proteins visible in cells incubated with higher concentrations of BQJ. The results from the RT-qPCR are unforthcoming. 

6. Discussion  

From the data we get, it can be noticed that the effect of BQJ on cell viability and proliferation 

is cell dependent. On the IMH cell line we saw a cytotoxic effect of BQJ. Against that, on 

primary hepatocytes we achieved an increasing of cell viability and proliferation. This data are 

promising in regard of the effectively improvement of the natural regenerative potential of the 

liver in liver regenerative disorders. But even though we observed also some alterations in 

MST activity and the activity of its downstream target, at this point in the study, no 

conclusions can be made. Further analyses need to be done. 
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Fig. 3 Western blot with primary mouse hepatocytes. Primary mouse hepatocytes were 

isolated from C57Bl/6 mice and plated in 6-well plates. 24 h after plating, BQJ was added for 

24 h. Total protein extraction was made and protein expression was measured following 

Western blot protocol under 4.5.6. Data are depicted as the mean plus standard deviation of 2 

replicates.

Fig. 2 Proliferation assay with primary mouse hepatocytes, 

exp. #1 MTT. Primary mouse hepatocytes were isolated from 

C57Bl/6 mice and plated in 96-well plates. 24 h after plating, 

BQJ was added for 72 h. Cell viability was measured by 

adding 10 µl of 5 mg/ml MTT for 2 h. Absorbance was 

measured at 570 nm with reference 650 nm. Data are 

depicted as the mean plus standard deviation of 4 replicates  

(* p > 0.05, **** p ≤ 0.0001). 

Fig 1 Proliferation assay with IMH cell line, exp. #2. IMH 

cells were plated in 96-well plates. 24 h after plating, BQJ 

was added for 48 h. Cell viability was measured by adding 

10 µl of 120 µM rezasurin for 3 h. Fluorescence was 

measured at excitation 545 nm and emission 590 nm. 

Data are depicted as the mean plus standard deviation of 

4 replicates (** p ≤ 0.05, **** p ≤ 0.0001).


