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MODULATION OF TJP1 EXPRESSION TO TREAT LIVER DISEASES 

 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of priority of Singapore patent application No. 

10202110245U, filed 16 September 2021, and Singapore patent application No. 5 

10202113389U, filed 01 December 2021, the contents of it being hereby incorporated by 

reference in its entirety for all purposes. 

 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to molecular biology. In particular, the 10 

present invention relates to a method of treating liver diseases by targeting Tjp1.   

 

BACKGROUND OF THE INVENTION 

[0003] Liver diseases affect many patients worldwide every year. For example, liver cancer 

is the third most common cause of cancer death globally as well as in the Asia Pacific region. 15 

Liver diseases can cause different levels of damage to the liver. Some liver disease causes liver 

fibrosis where excessive connective tissue builds up in the liver. Others cause cirrhosis, which 

is a more severe form of liver fibrosis that results in the distortion of the liver architecture. 

These are often associated with a disruption of bile flow, which leads to liver diseases such as, 

but not limited to cholestasis. Currently, different therapies such as drug therapy, surgery or 20 

trans-arterial therapy are available for liver diseases. Despite advances in these diverse 

therapeutic options, successfully treating liver diseases remains an unmet clinical challenge. 

Therapeutic approaches allowing survival of the cells in the liver or replacement of liver would 

be of tremendous economic and social impact. In view of the above problems, there is a need 

to provide an alternative method for treating a liver disease in a subject. 25 

 

SUMMARY 

[0003a]   In one aspect, the present disclosure relates to use of a Tjp1 inhibitor in the 

manufacture of a medicament for treating a liver disease in a subject, wherein the Tjp1 

inhibitor is a nucleic acid. 30 

[0003b]   In another aspect, the present disclosure relates to use of a Tjp1 inhibitor in the 

manufacture of a medicament for regenerating a biliary system in a subject, wherein the Tjp1 

inhibitor is a nucleic acid. 

[0004] In one example, there is provided a method for treating a liver disease in a subject, 

wherein the method comprises administering of a pharmaceutically effective amount of a Tjp1 35 

inhibitor to the subject. 
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[0005] In another example, there is provided a method of regenerating a biliary system in a 

subject, wherein the method comprises administering of a pharmaceutically effective amount 

of a Tjp1 inhibitor to the subject. 

[0006] In another example, there is provided a nucleic acid encoding a Tjp1 inhibitor, 

wherein the nucleic acid comprises at least 60%, or at least 80% identity to a sequence selected 5 

from a group consisting of 5’-CGTGGATTGAACTTACTAAAT-3’ (SEQ ID NO: 4),  

5’- ATTTAGTAAGTTCAATCCACG-3’ (SEQ ID NO: 91),  

5’- CCGCGAAGTTATGAGCAAGTT-3’ (SEQ ID NO: 5),  

5’-AACTTGCTCATAACTTCGCGG-3’ (SEQ ID NO: 92),  

5’-CGGCCATTTGAACGCAAATTT-3’ (SEQ ID NO: 6),  10 

5’-AAATTTGCGTTCAAATGGCCG-3’  (SEQ ID NO: 93),  

5’-GCAATGGTTAACGGAGTTTCA-3’ (SEQ ID NO: 104),  

5’-AATGGTTAACGGAGTTTCAAT-3’ (SEQ ID NO: 105),  

5’-AAGGAAATTTCACAAGATAGT-3’ (SEQ ID NO: 106),  

5’-TACAAGTGATGACCTTGATTT-3’ (SEQ ID NO: 107),  15 

5’-ACTGATCAAGAACTAGATGAA-3’ (SEQ ID NO: 108),  

5’-AAGAACTAGATGAAACTCTTA-3’  (SEQ ID NO: 109),  

5’-CCCACCTTTAGATAAAGAGAA-3’ (SEQ ID NO: 110),  

5’-CAGCACGATTTCTGTTTAGAT-3’ (SEQ ID NO: 111), 

 5’-AGCACGATTTCTGTTTAGATA-3’ (SEQ ID NO: 112), and  20 

5’-TAGATAATACACCACTACATT-3’ (SEQ ID NO: 113). 

[0007] In another example, there is provided a nucleic acid encoding a Tjp1 inhibitor, 

wherein the nucleic acid comprises at least 60% identity to a sequence selected form the group 

consisting of:  

i) a combination of SEQ ID NO: 4 and SEQ ID NO: 91, wherein SEQ ID NO: 4 is flanked 25 

at the 5´end by a nucleotide sequence comprising 1 to 10 nucleotides, wherein a 

nucleotide sequence of 1 to 20 nucleotides connects the 3´end of SEQ ID NO: 4 with 

the 5´end of SEQ ID NO: 91, and wherein SEQ ID NO: 91 is flanked at the 3´end by a 

nucleotide sequence comprising 1 to 10 nucleotides; 

ii) a combination of SEQ ID NO: 5 and SEQ ID NO: 92, wherein SEQ ID NO: 5 is flanked 30 

at the 5´end by a nucleotide sequence comprising 1 to 10 nucleotides, wherein a 

nucleotide sequence of 1 to 20 nucleotides connects the 3´end of SEQ ID NO: 5 with  
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the 5´end of SEQ ID NO: 92, and wherein SEQ ID NO: 92 is flanked at the 3´end by a 

nucleotide sequence comprising 1 to 10 nucleotides; and 

iii) a combination of SEQ ID NO: 6 and SEQ ID NO: 93, wherein SEQ ID NO: 6 is flanked 

at the 5´end by a nucleotide sequence comprising 1 to 10 nucleotides, wherein a 

nucleotide sequence of 1 to 20 nucleotides connects the 3´end of SEQ ID NO: 6 with 5 

the 5´end of SEQ ID NO: 93, and wherein SEQ ID NO: 93 is flanked at the 3´end by a 

nucleotide sequence comprising 1 to 10 nucleotides. 

[0008] In another example, there is provided a nucleic acid encoding a Tjp inhibitor, 

wherein the nucleic acid comprises at least 60% identity to a sequence selected from the 

group consisting of: 5’-10 

CCGGCGTGGATTGAACTTACTAAATCTCGAGATTTAGTAAGTT 

CAATCCACGTTTTTG-3’ (SEQ ID NO: 1), 5’-

CCGGCCGCGAAGTTATGAGCAAGTTCTCGAGAACTTGCTCATAACTTCGCGG

TTTTTG-3’ (SEQ ID NO: 2), and 5’-CCGGCGGCCATTTGAACGCAAATTTCTCGAG 

AAATTTGCGTTCAAATGGCCGTTTTTG-3’ (SEQ ID NO: 3).  15 

[0009] In another example, there is provided a nucleic acid encoding a Tjp inhibitor, 

wherein the nucleic acid comprises comprises at least 60% identity to a sequence selected from 

a group consisting of 5’-UGAAACUCCGUUAACCAUUGC-3’ (SEQ ID NO: 94),  

5’- AUUGAAACUCCGUUAACCAUU-3’ (SEQ ID NO: 95),  

5’- ACUAUCUUGUGAAAUUUCCUU-3’ (SEQ ID NO: 96),  20 

5’- AAAUCAAGGUCAUCACUUGUA-3’ (SEQ ID NO: 97),  

5’- UUCAUCUAGUUCUUGAUCAGU-3’ (SEQ ID NO: 98),  

5’- UAAGAGUUUCAUCUAGUUCUU-3’ (SEQ ID NO: 99),  

5’- UUCUCUUUAUCUAAAGGUGGG-3’ (SEQ ID NO: 100),  

5’- AUCUAAACAGAAAUCGUGCUG-3’ (SEQ ID NO: 101),  25 

5’- UAUCUAAACAGAAAUCGUGCU-3’ (SEQ ID NO: 102) and  

5’- AAUGUAGUGGUGUAUUAUCUA-3’ (SEQ ID NO: 103). 

[0010] In yet another example, there is provided a nucleic acid encoding a Tjp inhibitor, 

wherein the nucleic acid comprises a sequence selected from a group consisting of 5’-

UGAAACUCCGUUAACCAUUGC-3’ (SEQ ID NO: 94), 5’- 30 

AUUGAAACUCCGUUAACCAUU-3’ (SEQ ID NO: 95), 5’- 

ACUAUCUUGUGAAAUUUCCUU-3’ (SEQ ID NO: 96), 5’- 

AAAUCAAGGUCAUCACUUGUA-3’ (SEQ ID NO: 97), 5’-   
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UUCAUCUAGUUCUUGAUCAGU-3’ (SEQ ID NO: 98), 5’- 

UAAGAGUUUCAUCUAGUUCUU-3’ (SEQ ID NO: 99), 5’- 

UUCUCUUUAUCUAAAGGUGGG-3’ (SEQ ID NO: 100), 5’- 

AUCUAAACAGAAAUCGUGCUG-3’ (SEQ ID NO: 101), 5’- 

UAUCUAAACAGAAAUCGUGCU-3’ (SEQ ID NO: 102) and 5’- 5 

AAUGUAGUGGUGUAUUAUCUA-3’ (SEQ ID NO: 103). 

[0011] In another example, there is provided a kit comprising the Tjp1 inhibitor as defined 

herein and/or the nucleic acid as defined herein. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 10 

[0012] The invention will be better understood with reference to the detailed description 

when considered in conjunction with the non-limiting examples and the accompanying 

drawings, in which: 

[0013] Fig. 1 shows a series of experimental data comparing the effects in liver anatomy 

and function of Tjp1 conditional knockout (cKO) and control mice. Fig. 1A is a series of photos 15 

of immunofluorescence microscopy (IF) for Tjp1 (ZO-1) (left) and Tjp2 (ZO-2) (second from 

left), hematoxylin and eosin (H&E) and Sirius red staining. Tjp1 is absent from hepatocytes 

and cholangiocytes of the liver of Tjp1 cKO mice. Nuclei are labelled with DAPI (third from 

left) in the photos of immunofluorescence microscopy, and the merged images (right) represent 

superimposed images of the Tjp1 (ZO-1), Tjp2 (ZO-2) and DAPI images. H&E and Sirius red 20 

staining do not reveal apparent changes in liver histology or fibrosis, respectively.  Fig. 1B 

shows 4 graphs representing the liver to body weight ratio, and levels of plasma bile acid (BA), 

alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels in control and 

Tjp1 cKO mice. Liver to body weight ratio, and plasma bile acid (BA), ALT and AST levels 

are comparable in control and Tjp1 cKO mice. Fig. 1C shows photos of immunofluorescence 25 

staining for Tjp1 and Tjp2. Fig. 1D shows an image of a Western blot analysis of Claudin-1 

(Cldn1), Claudin-2 (Cldn2), Claudin-3 (Cldn3), Occludin, Cingulin (Cgn), E-cadherin and 

Vinculin in liver cells from control and Tjp1 cKO mice. The respective graph showing the 

relative protein expression is also provided. Fig. 1E shows photos of immunofluorescence 

microscopy for Cldn1, Cldn2, Cldn3 and Cingulin (Cgn) and carcinoembryonic antigen-related 30 

cell adhesion molecule (Ceacam). Figs. 1C-1E show that conditional deletion of Tjp1 in mouse 

liver does not alter expression and localization of tight junction components. Western blot  

  



 65 

Claims 

 

1. Use of a Tjp1 inhibitor in the manufacture of a medicament for treating a liver disease 

in a subject, wherein the Tjp1 inhibitor is a nucleic acid.  

 5 

2. Use of a Tjp1 inhibitor in the manufacture of a medicament for regenerating a biliary 

system in a subject, wherein the Tjp1 inhibitor is a nucleic acid. 

 

3. The use of claim  1 or 2, wherein the nucleic acid is selected from the group consisting 

of a short hairpin molecule, an shRNA, an siRNA, an antisense oligonucleotide (AON), 10 

a gapmer, and a short hairpin Antisense Oligonucleotide (shAON).  

 

4. The use of any one of claims 1 to 3, wherein the nucleic acid comprises at least 90% 

identity to a sequence selected from a group consisting of 5’-

CGTGGATTGAACTTACTAAAT-3’ (SEQ ID NO: 4), 5’- 15 

ATTTAGTAAGTTCAATCCACG-3’ (SEQ ID NO: 91), 5’- 

CCGCGAAGTTATGAGCAAGTT-3’ (SEQ ID NO: 5), 5’-

AACTTGCTCATAACTTCGCGG-3’ (SEQ ID NO: 92), 5’-

CGGCCATTTGAACGCAAATTT-3’ (SEQ ID NO: 6), 5’-

AAATTTGCGTTCAAATGGCCG-3’  (SEQ ID NO: 93), 5’-20 

GCAATGGTTAACGGAGTTTCA-3’ (SEQ ID NO: 104), 5’-

AATGGTTAACGGAGTTTCAAT-3’ (SEQ ID NO: 105), 5’-

AAGGAAATTTCACAAGATAGT-3’ (SEQ ID NO: 106), 5’-

TACAAGTGATGACCTTGATTT-3’ (SEQ ID NO: 107), 5’-

ACTGATCAAGAACTAGATGAA-3’ (SEQ ID NO: 108), 5’-25 

AAGAACTAGATGAAACTCTTA-3’  (SEQ ID NO: 109), 5’-

CCCACCTTTAGATAAAGAGAA-3’ (SEQ ID NO: 110), 5’-

CAGCACGATTTCTGTTTAGAT-3’ (SEQ ID NO: 111), 5’-

AGCACGATTTCTGTTTAGATA-3’ (SEQ ID NO: 112), and 5’-

TAGATAATACACCACTACATT-3’ (SEQ ID NO: 113) 30 

. 
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5. The use of any one of claims 1 to 4, wherein the nucleic acid comprises at least 95% 

identity to a sequence selected from a group consisting of 5’-

CGTGGATTGAACTTACTAAAT-3’ (SEQ ID NO: 4), 5’- 

ATTTAGTAAGTTCAATCCACG-3’ (SEQ ID NO: 91), 5’- 

CCGCGAAGTTATGAGCAAGTT-3’ (SEQ ID NO: 5), 5’-5 

AACTTGCTCATAACTTCGCGG-3’ (SEQ ID NO: 92), 5’-

CGGCCATTTGAACGCAAATTT-3’ (SEQ ID NO: 6), 5’-

AAATTTGCGTTCAAATGGCCG-3’  (SEQ ID NO: 93), 5’-

GCAATGGTTAACGGAGTTTCA-3’ (SEQ ID NO: 104), 5’-

AATGGTTAACGGAGTTTCAAT-3’ (SEQ ID NO: 105), 5’-10 

AAGGAAATTTCACAAGATAGT-3’ (SEQ ID NO: 106), 5’-

TACAAGTGATGACCTTGATTT-3’ (SEQ ID NO: 107), 5’-

ACTGATCAAGAACTAGATGAA-3’ (SEQ ID NO: 108), 5’-

AAGAACTAGATGAAACTCTTA-3’  (SEQ ID NO: 109), 5’-

CCCACCTTTAGATAAAGAGAA-3’ (SEQ ID NO: 110), 5’-15 

CAGCACGATTTCTGTTTAGAT-3’ (SEQ ID NO: 111), 5’-

AGCACGATTTCTGTTTAGATA-3’ (SEQ ID NO: 112), and 5’-

TAGATAATACACCACTACATT-3’ (SEQ ID NO: 113). 

 

6. The use of any one of the preceding claims, wherein the nucleic acid comprises a 20 

sequence selected from a group consisting of 5’-CGTGGATTGAACTTACTAAAT-3’ 

(SEQ ID NO: 4), 5’- ATTTAGTAAGTTCAATCCACG-3’ (SEQ ID NO: 91), 5’- 

CCGCGAAGTTATGAGCAAGTT-3’ (SEQ ID NO: 5), 5’-

AACTTGCTCATAACTTCGCGG-3’ (SEQ ID NO: 92), 5’-

CGGCCATTTGAACGCAAATTT-3’ (SEQ ID NO: 6), 5’-25 

AAATTTGCGTTCAAATGGCCG-3’  (SEQ ID NO: 93), 5’-

GCAATGGTTAACGGAGTTTCA-3’ (SEQ ID NO: 104), 5’-

AATGGTTAACGGAGTTTCAAT-3’ (SEQ ID NO: 105), 5’-

AAGGAAATTTCACAAGATAGT-3’ (SEQ ID NO: 106), 5’-

TACAAGTGATGACCTTGATTT-3’ (SEQ ID NO: 107), 5’-30 

ACTGATCAAGAACTAGATGAA-3’ (SEQ ID NO: 108), 5’-

AAGAACTAGATGAAACTCTTA-3’  (SEQ ID NO: 109), 5’-
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CCCACCTTTAGATAAAGAGAA-3’ (SEQ ID NO: 110), 5’-

CAGCACGATTTCTGTTTAGAT-3’ (SEQ ID NO: 111), 5’-

AGCACGATTTCTGTTTAGATA-3’ (SEQ ID NO: 112), and 5’-

TAGATAATACACCACTACATT-3’ (SEQ ID NO: 113). 

 5 

7. The use of any one of any one of the preceding claims , wherein the nucleic acid 

comprises at least 90% identity to a sequence selected from the group consisting of:  

i) a combination of SEQ ID NO: 4 and SEQ ID NO: 91, wherein SEQ ID NO: 4 

is flanked at the 5´end by a nucleotide sequence comprising 1 to 10 nucleotides, 

wherein a nucleotide sequence of 1 to 20 nucleotides connects the 3´end of SEQ 10 

ID NO: 4 with the 5´end of SEQ ID NO: 91, and wherein SEQ ID NO: 91 is 

flanked at the 3´end by a nucleotide sequence comprising 1 to 10 nucleotides; 

ii) a combination of SEQ ID NO: 5 and SEQ ID NO: 92, wherein SEQ ID NO: 5 

is flanked at the 5´end by a nucleotide sequence comprising 1 to 10 nucleotides, 

wherein a nucleotide sequence of 1 to 20 nucleotides connects the 3´end of SEQ 15 

ID NO: 5 with the 5´end of SEQ ID NO: 92, and wherein SEQ ID NO: 92 is 

flanked at the 3´end by a nucleotide sequence comprising 1 to 10 nucleotides; 

and 

iii) a combination of SEQ ID NO: 6 and SEQ ID NO: 93, wherein SEQ ID NO: 6 

is flanked at the 5´end by a nucleotide sequence comprising 1 to 10 nucleotides, 20 

wherein a nucleotide sequence of 1 to 20 nucleotides connects the 3´end of SEQ 

ID NO: 6 with the 5´end of SEQ ID NO: 93, and wherein SEQ ID NO: 93 is 

flanked at the 3´end by a nucleotide sequence comprising 1 to 10 nucleotides. 

 

8. The use of any one of the preceding claims, wherein the nucleic acid comprises at least 25 

90% identity to a sequence selected from the group consisting of: 

5’-CCGGCGTGGATTGAACTTACTAAATCTCGAGATTTAGTAAGTTCAAT 

CCACGTTTTTG-3’ (SEQ ID NO: 1),  

5’-CCGGCCGCGAAGTTATGAGCAAGTTCTCGAGAACTTGCTCATAACTT 

CGCGGTTTTTG-3’ (SEQ ID NO: 2), and  30 

5’-CCGGCGGCCATTTGAACGCAAATTTCTCGAGAAATTTGCGTTCAAAT 

GGCCGTTTTTG-3’ (SEQ ID NO: 3).  
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9. The use of any one of the preceding claims, wherein the nucleic acid comprises at least 

95% identity to a sequence selected from the group consisting of: 

5’-CCGGCGTGGATTGAACTTACTAAATCTCGAGATTTAGTAAGTTCAAT 

CCACGTTTTTG-3’ (SEQ ID NO: 1),  5 

5’-CCGGCCGCGAAGTTATGAGCAAGTTCTCGAGAACTTGCTCATAACTT 

CGCGGTTTTTG-3’ (SEQ ID NO: 2), and  

5’-CCGGCGGCCATTTGAACGCAAATTTCTCGAGAAATTTGCGTTCAAAT 

GGCCGTTTTTG-3’ (SEQ ID NO: 3).  

 10 

10. The use of any one of claims 1 to 3, wherein the nucleic acid is an siRNA. 

 

11. The use of claim 11, wherein the siRNA comprises at least 90% identity to a sequence 

selected from a group consisting of 5’-UGAAACUCCGUUAACCAUUGC-3’ (SEQ 

ID NO: 94), 5’- AUUGAAACUCCGUUAACCAUU-3’ (SEQ ID NO: 95), 5’- 15 

ACUAUCUUGUGAAAUUUCCUU-3’ (SEQ ID NO: 96), 5’- 

AAAUCAAGGUCAUCACUUGUA-3’ (SEQ ID NO: 97), 5’- 

UUCAUCUAGUUCUUGAUCAGU-3’ (SEQ ID NO: 98), 5’- 

UAAGAGUUUCAUCUAGUUCUU-3’ (SEQ ID NO: 99), 5’- 

UUCUCUUUAUCUAAAGGUGGG-3’ (SEQ ID NO: 100), 5’- 20 

AUCUAAACAGAAAUCGUGCUG-3’ (SEQ ID NO: 101), 5’- 

UAUCUAAACAGAAAUCGUGCU-3’ (SEQ ID NO: 102) and 5’- 

AAUGUAGUGGUGUAUUAUCUA-3’ (SEQ ID NO: 103). 

 
12. The use of claim 10 or 11, wherein the siRNA comprises a sequence selected from a 25 

group consisting of 5’-UGAAACUCCGUUAACCAUUGC-3’ (SEQ ID NO: 94), 5’- 

AUUGAAACUCCGUUAACCAUU-3’ (SEQ ID NO: 95), 5’- 

ACUAUCUUGUGAAAUUUCCUU-3’ (SEQ ID NO: 96), 5’- 

AAAUCAAGGUCAUCACUUGUA-3’ (SEQ ID NO: 97), 5’- 

UUCAUCUAGUUCUUGAUCAGU-3’ (SEQ ID NO: 98), 5’- 30 

UAAGAGUUUCAUCUAGUUCUU-3’ (SEQ ID NO: 99), 5’- 

UUCUCUUUAUCUAAAGGUGGG-3’ (SEQ ID NO: 100), 5’- 
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AUCUAAACAGAAAUCGUGCUG-3’ (SEQ ID NO: 101), 5’- 

UAUCUAAACAGAAAUCGUGCU-3’ (SEQ ID NO: 102) and 5’- 

AAUGUAGUGGUGUAUUAUCUA-3’ (SEQ ID NO: 103). 

 

13. The use of any one of the preceding claims, wherein the liver disease is selected from 5 

the group consisting of cholestasis, liver cancer, alcoholic liver disease, nonalcoholic 

steatohepatitis (NASH), nonalcoholic fatty liver disease (NAFLD), cholestatic liver 

disease, hepatitis A, hepatitis B, hepatitis C, hepatitis D, hepatitis E, liver fibrosis, liver 

cirrhosis, cholestasis-related progressive bile duct injury, cystic fibrosis-associated 

liver disease, thioacetamide (TAA)-related liver disease, 3,5-Diethoxycarbonyl-1,4-10 

Dihydrocollidine (DDC)-related liver disease, bile duct ligation liver injury, Yes-

associated Protein (YAP)-related liver disease, Mdr2-related liver disease, a disease 

related to the exposure to medications that affect cholesterol/bile acid (BA) biosynthesis 

and/or metabolism, a disease related to genetic mutations that affect cholesterol/bile 

acid (BA) biosynthesis and/or metabolism, and a disease related to the compromise of 15 

the integrity the bile blood barrier. 

 

14. The use of claim 13, wherein cholestasis is selected from a group consisting of 

intrahepatic cholestasis, primary biliary cholangitis (PBC), primary sclerosing 

cholangitis (PSC), pregnancy-related intrahepatic cholestasis, neonatal cholestasis, 20 

progressive familial intrahepatic cholestasis type 3, cholestatic fibrosis,  and biliary 

atresia. 

 

15. The use of claim 13, wherein the liver cancer is selected from a group consisting of 

hepatocellular carcinoma, cholangiocarcinoma, hepatoblastoma, and metastatic liver 25 

cancer. 
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