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Cell Identity Conversion and Liver Regeneration

Lijian Hui
State Key Laboratory of Cell Biology, Shanghai Institute of Biochemistry and Cell Biology, Center for Excellence in
Molecular Cell Science, Chinese Academy of Sciences, Shanghai, China
Email : huilab@sibcb.ac.cn

Objective: To understand the mechanistic regulation underlying cell plasticity during liver regeneration and tumorigenesis of
normal cells is a long-term interest of our lab.

Methods: Recently, taken hepatocytes as the experimental system, our lab has initiated studies on cell lineage conversion
for regeneration, namely transdifferentiation and dedifferentiation in vitro and in vivo. Striving to understand these two
seemingly different phenomena, we find ourselves in querying the essential scientific question: How is cell identity maintained
through preventing the conversion of terminally differentiated cells to other cell types, including cell lineage conversion and
transformation to tumor cells; or in a reversed term, how is the cell plasticity regulated?

Results: In vivo cellular reprogramming after injury can regenerate injured tissue and restore function. Li et al. show that
Arid1a regulates liver regeneration by promoting a permissive chromatin state in hepatocytes, which renders them competent
to respond to injury associated regenerative signals and facilitates expression of liver-progenitor like cell genes.

By using directly reprogrammed human hepatocytes (hiHeps) and inactivation of p53 and RB, Sun et al. established organoids
possessing liver architecture and function. HiHep organoids were genetically engineered to model the initial alterations in
human liver cancers. Bona fide hepatocellular carcinomas were developed by overexpressing c-Myc. Excessive mitochondrion-
endoplasmic reticulum coupling induced by c-Myc facilitated hepatocellular carcinoma initiation and seemed to be a target
of preventive treatment. Furthermore, through the analysis of human intra-hepatic cholangiocarcinoma-enriched mutations,
we demonstrate that the RAS-induced lineage conversion from hepatocytes to intra-hepatic cholangiocarcinoma cells can be
prevented by the combined inhibition of Notch and JAK-STAT.

Conclusion: In this talk, | will present our latest findings to demonstrate a role of hepatocyte reprogramming in liver

regeneration and tumorigenesis.
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A novel 3D microscaffold promoted the generation of hematopoietic
stem/progenitor cells from human pluripotent stem cells

Jie Na
Tsinghua University

Email : jie.na@tsinghua.edu.cn

Objective: Embryonic primitive and definitive hematopoiesis are essential for the development and maintenance of the
blood system. During embryo development, hematopoietic stem/progenitor cells (HSPCs) are derived from a special type of
endothelial cells (ECs), termed hemogenic endothelial cells (HECs), at several locations in the embryo. As HSPCs have significant
value in regenerative medicine. The aim of our study is to establish an efficient system to generate HECs and HSPCs from human
pluripotent stem cells (hPSCs).

Methods: we established a novel 3D platform, that mimics the microenvironment of primitive hematopoiesis, such as at the
yolk sac and aorta-gonad-mesonephros (AGM) region, and use it to differentiate HECs and HSPCs from hPSCs.

Results: We found that the 3D microscaffold greatly promoted the formation of HECs and HSPCs from hPSCs. Moreover, cells in
the 3D microscaffold are capable to modify the biomaterial to mimick the in vivo niche structure. Single-cell RNA-seq analysis
revealed that HSPCs generated in the 3D microenvironment better resembled human embryonic hematopoietic stem cells in
vivo. Moreover, the 3D microscaffold also form a protective niche and facilitated the larger scale production of HECs and HSPCs.
Conclusion: Our study improve the quality and quantity of HEC and HSPC derived from hPSCs and help to meet the growing
need for off-the-shelf HSPCs for drug development, cell therapy and regenerative medicine.

Systemic immune responses to irradiated tumours via the transport of
antigens to the tumour periphery by injected flagellate bacteria

Jinhui Wu
Nanjing University
Email : wuj@nju.edu.cn

Objective: The immune system has been identified to be able to cure cancers. Among these strategies, the most promising
method is to stimulate immune response by novel tumour antigens to eliminate systemic tumour. However, the intrinsic
inhibitory immune microenvironment of tumour inhibits the uptake and presentation of these new antigens, which in turn
leads to inhibition of immune response.

Methods: We employed the movable Nano-bacteria to capture tumour antigens and actively deliver them out of
immunosuppressive microenvironment for better immune activation.

Results: Results showed that through this way, a 36-fold increase of OVA- specific DC activation can be achieved. Systemic
antitumour effects were observed in four tumour-bearing mice models and over than 60% survival rate in tumour-metastasis
mice model (v.s. 20%) were observed. Moreover, the cured mice (tumour free) were not observed to have tumour recurrence
within 265 days and were able to resist further multiple tumour inoculations. Furthermore, the antitumour effects can be
abrogated by CD8 blocking, indicating the systemic tumour regression was caused by the adoptive immune response.
Conclusion: In conclusion, to solve the problem that the in-situ antigen cannot initiate the immunity in tumour suppressing
microenvironment, we have innovatively proposed a method of transporting the antigens into tumour marginal tissue
microenvironment and then activating the DCs.This method is simple and effective, and does not need to regulate the immune
microenvironment, providing a new idea and direction for personalized in-situ vaccine.
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