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Introduction
• Liver fibrosis occurs in most chronic liver diseases1, affects an estimated 

844 million people worldwide and accounts for 2 million deaths per year2. 

• Hepatic stellate cells (HSC) are the primary effector cells in liver fibrosis. 

• HSCs secrete inactive transforming growth factor β (TGFβ) which is then 
activated by αv integrins, leading to fibrosis. 

• αv integrins can form heterodimers with β1, 3, 5, 6 or 8 subunits. 

• Specific inhibitors which target αv integrins and their particular β subunit 
have shown to reduce fibrosis progression in mouse models3.

• The role of integrins in human liver disease is currently unclear3. 

Aims

Methods

• To detect integrin expression in human liver samples from fibrotic and 
non-fibrotic samples.

• To assess integrin gene and protein expression in activated human 
HSCs. 

• To test capability of subtype selective integrin inhibitors to inhibit TGFβ 
activation in activated human HSCs.

Conclusions
• There was higher β1 integrin expression on fibrotic human liver tissue 

compared with non-fibrotic and was gene and protein expression of 
integrins αv, β1, 3 and 5 in activated HSCs with β6 integrin not detected.

• C8, a β1 integrin inhibitor, successfully inhibited TGFβ activation in a dose-
dependent manner. 

• These results show the potential of β1 integrin specifically being a 
treatment target for liver fibrosis. 
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Results

4

αv and β1 integrin mRNA expression in fibrotic and non-fibrotic liver tissue

Figure 2: Expression determined by qRTPCR of (A) αv, β1, β3, β5 and β8 integrins via specific primer-probe sets 
in activated HSCs normalised to β-actin and (B) western blot using anti-αv, β1, β3 and β5 integrins antibodies. 
HeLa cells were used as a control. n = 1. 

Integrin blocking antibodies to αv, β1 and β3 integrins and a β1 integrin inhibitor, C8 
inhibited TGFβ activation in human HSCs co-culture

Figure 3: Luciferase 
reporter quantification of 
TGFβ activation following 
addition of integrin 
blocking antibodies to (A) 
αv (B) β1 (C) β3 integrins 
(D) C8, a β1 integrin 
inhibitor in co-culture of 
HSCs and MLECs. C8 had 
one outlier omitted. The 
experiment was performed 
in triplicate from one 
donor. Baseline active 
TGFβ was detected in 
MLECs cultured alone and 
with HSCs. n = 1. RLU, 
relative light unit. 

• Tissue expression of integrins in fibrotic and non-fibrotic liver was 
examined using RNAscope®4 in biopsies from patients with non-alcoholic 
steatohepatitis with bridging fibrosis (F3)5. 

• HSCs were isolated from human liver tissue obtained with full ethical 
approval following hepatic resection at QMC Nottingham and integrin 
gene and protein expression was measured using qPCR and western blot. 

• HSCs were co-cultured with mink lung epithelial cells (MLEC) transformed 
to stably express firefly luciferase under the control of a TGFβ‐sensitive 
portion of the plasminogen activator inhibitor‐1 (PAI‐1) promoter. These 
TGFβ reporter cells were used to detect levels of active TGFβ6 and was 
used to test a β1 integrin inhibitor, compound 8 (C8)7.

Figure 1: Fibrotic (F3) and non-fibrotic human liver tissue stained with haemotoxylin and 
RNAscope® probe detecting (A & B) αv (blue) and (C & D) β1 (red) integrin with (E) dual staining 
of αv and β1 (blue and red respectively). n = 5 for fibrotic and non-fibrotic liver tissue. n = 2 for 
dual staining. 

Gene and protein expression of αv, β1, β3, β5 integrins in activated human HSCs with 
gene expression of β8 integrin
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• Fibrotic and non-fibrotic human liver tissue sections had similar expression of αv integrin (Fig 1A, 
B). 

• Fibrotic human liver tissue sections had higher expression β1 integrin compared to non-fibrotic (Fig 
1C, D).

• RNAscope® data indicates a higher level of β1 than αv integrin in fibrotic tissue confirmed through 
the dual staining (Fig 1E). 

• There was little β3 integrin expression with ≤ 1 focus per field detected in fibrotic and non-fibrotic 
liver tissue (not shown).

• Activated HSCs had gene expression of αv, β1, β3, β5 and β8 integrins and protein expression of αv, β1, β3 
and β5 integrins (Fig 2). 

• There was no gene or protein expression of β6 integrin detected in activated HSCs. 

• Integrin blocking antibodies to αv, β1 and β3 integrins inhibited TGFβ activation with increased active TGFβ
detected when co-cultured with HSCs (Fig 3A, B, C).

• Integrin blocking antibodies to β5 and β6 integrin did not effect TGFβ activity (not shown).

• C8, a β1 integrin inhibitor showed TGFβ inhibition in a concentration‐dependent manner with an IC50 of ~1nM 
(Fig 3D). 
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