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Immune-checkpoint blockade (ICB) therapy 

James Allison & Tasuku Honjo 

 Discovery of cancer therapy by 
inhibition of negative immune regulation 

Sharma et al., Cell 2017; Yarchoan et al., New Engl J Med 2017 

P < 0.001 
Correlation coefficient = 0.74 
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Hepatocellular carcinoma (HCC) 

Villanueva, New Engl J Med 2019 El‐Serag. Gastroenterology 2012 
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Increasing HCC incidence in Western countries 

United States United Kingdom 

Obesity 

Altekruse et al., J Clin Oncol 2009 
Non‐alcoholic fatty liver 

disease (NAFLD) 

Fibrosis/cirrhosis 

Hepatocellular carcinoma 
(HCC; 2‐10%) Yu et al., Semin Cancer Biol 2014 
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Grand challenges of HCC immunotherapy 

ICB therapy approval for HCC treatment 

Response Nivolumab Pembrolizumab Atezolizumab+Bevacizumab 

Objective response rate Nivolumab+Ipilimumab 
Resistance PD-1+CTLA-4 (~32%)

PD-1 (~15%) PD-1 (~17%) PD-L1+VEGF (~27%) 

2017 2018 2020 

‘Cold’ tumor microenvironment (TME) 

T cell exclusion and 
dysfunction 

Strong 
immunosuppression 

Inter- and intra-tumor 
heterogeneity 

Low response rates (15-27%) 
No predictive biomarker 

Our Overall Goal: 
Unraveling the cellular and molecular basis of ICB therapeutic resistance to advance 

cancer immunotherapy 

EI‐Khoueiry et al., Lancet 2017; Zhu et al., Lancet Oncol 2018; Yau et al., JAMA Oncol 2020; Finn et al., New Engl J Med 2020 



Our multi-disciplinary approach 





 

          

 
 

     

                                                                                                                                             

Unlocking the difference between sexes in liver cancer 
Impact objectives: 
• Increase our understanding why hepatitis B virus (HBV)‐infected men have higher risk of developing HCC than women 
• Use of integrative genomic and preclinical study to explain the gender disparity in liver cancer 
• Identify novel druggable targets for treating liver cancer 

2011> 2012               2013       2014  2015  2016> 2017 2018 2019> 2020 2021>Discovery timeline 

Discovery of Cell cycle‐related  CCRK mediates  CCRK‐EZH2 epigenetic  CCRK inhibition  CCRK induces immune  CCRK signaling sets up 
kinase (CCRK) as a direct  HBV‐host circuitry  circuitry correlates with  enhances HCC  suppressive TME in  a metastasis‐prone 
AR‐regulated oncoprotein   to promote HCC HCC prognosis  immunotherapy obesity‐related HCC  liver environment 

Feng et al., J Clin Invest 2011  Zhou et al., Gut 2018 Feng et al., J Hepatol 2015 Yu et al., Gut 2014 Sun et al., Nat Comm 2018 Zeng, Cell Mol Immunol 2021 

HBV 



 
  

therapeutic intervention.” 

 “The authors elegantly unveil one of the mechanisms of   “This experimental and clinical evidence underscores the crucial 
sex‐related disparity of HCC....that may be exploited for  role of CCRK....in HBV‐infected male hepatocarcinogenesis ....... 

a specific kinase inhibitor against CCRK could be explored.” 



 

National Cancer Institute, NIH 

Combined CCRK and PD‐L1 blockade leads to 
effective T cell‐mediated anti‐HCC immunity 

 “In summary, the authors provide convincing evidence from human  “CCRK acts as a signaling hub that connects carcinogenesis 
clinical samples and murine studies.....this is a very interesting and  and tumor immunoevasion. Targeting CCRK may be a novel 
novel study with potentially a very high clinical impact.” strategy against liver metastasis and cancer.” 

CDK20 (cyclin-dependent kinase 20) = CCRK 



 Oncogenic signals promote evasion of anti‐HCC immunity Hou et al., J Hepatol 2020 



Tumor-intrinsic 
signaling 

(β‐catenin, mTOR, EZH2, etc.) 

Immunosuppressive 
microenvironment 

(MDSC) 

Enhancement of HCC 
immunotherapy 
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et al., J Clin Invest 2011; Yu et al., Gut 2014; Feng et al., J Hepatol 2015; Zhou et al., Gut 2018; Sun et al., Nat Commun 2018 

Increased CCRK signaling associates with poor prognosis of HCC patients 
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Epigenetic alterations during liver carcinogenesis 

Fernández‐Barrena et al., JHEP Rep 2020 



Can we exploit the epigenetic mechanisms to 
augment immunotherapy? 
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Teresa 

• A total of 18 HDAC proteins 
are grouped into 4 classes 

• HDAC8: a Class I HDAC 

Tian et al., Cancer Res 2015 
16 



 

Selective HDAC8 inhibitor: 
PCI-34051 

Balasubramanian et al., Leukemia 2008 

Anti-HCC effect of HDAC8 inhibition depends on adaptive immune response 

Weiqin Fengyu Jingying 

1717 



HDAC8 inhibition increases tumor-infiltrating CD8+T but reduces Treg cells 

1818 
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Enhancer reprogramming by HDAC8 inhibition promotes tumor infiltration of 
CD8+ T cells 
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Effective and durable anti-tumor response by HDAC8/PD-L1 co-blockade 

Control 
HDAC8i 
Anti-PD-L1 

Combo 

N = 6‐12 per group 

Control HDAC8i 
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Strong memory induction Selective HDAC8 inhibitor: 
PCI-34051 



 
 

 
   

A selective HDAC8 inhibitor potentiates anti-tumor immunity and 
efficacy of immune checkpoint blockade in HCC 

A new isozyme-specific epigenetic immunotherapy 

 Our study identified a HDAC8‐regulated enhancer 
landscape that promotes tumor immune evasion 
through T cell exclusion 

 Targeted HDAC8 inhibition yielded an 
immunostimulatory TME with a high CD8+ T cell/Treg to 
potentiate tumor remission and long‐term survival 
benefits by PD‐L1 blockade with no evidence of toxicity 

 Our findings may be of great value for future clinical 
development of selective HDAC8 inhibitors in HCC and 
other HDAC8‐expressing malignancies. 

Yang, Feng, Zhou et al., Sci Transl Med 2021 
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CXD101: a novel class I HDAC inhibitor 

1. Encouraging and durable clinical activity in 
patients with hematological malignancies 

2. Favorable safety profile 
3. Under Phase II clinical trials 

24 



 
 

 

A new phase II clinical study for HCC patients resisting to ICB therapy: 
CXD101 (class I HDAC inhibitor) plus Geptanolimab (anti-PD-1 antibody) 

Stephen Chan, M.D. Nick La Thangue, Ph.D Alfred Cheng, Ph.D Feng Guo, Ph.D 
Clinical oncologist, CUHK Cancer biologist, Oxford U Cancer biologist, CUHK CEO, Genor Biopharma 

CEO, Celleron Therapeutics 

CXD101: a novel class I HDAC inhibitor  Geptanolimab: a novel anti‐PD‐1 antibody 



Conclusion: Enhancing immunotherapy through molecular discoveries 

 Transcriptional and epigenetic reprogramming convert the 
immunosuppressive and T cell‐excluded TME to T cell‐inflamed milieu 

 Selective epigenetic drugs used in combination with anti‐PD‐(L)1 
therapy may be a promising approach for treating immunologically 
cold tumors 

 The discoveries on tumor ecosystem at single‐cell resolution hold the 
key to the development of biomarker‐based precision immunotherapy 

26 



  With complementary basic, clinical, computational and pharmacological expertise for HCC translational research 

Our Multidisciplinary Immuno-Oncology Team 

Molecular diagnostics 
Ka-Fai TO 

MD 

Medicinal chemistry 
Billy NG 

PhD 

Bioinformatics/Omics 
Kevin YIP 

PhD 

HCC/Epigenetics 
Alfred CHENG 

PhD 

HCC/Immunotherapy 
Stephen CHAN 

MD 

Immunology/Therapeutics 

Zhiwei CHEN 

PhD 
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