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Minutes of the 1* meeting of AUM Institutional Committee on Stem Cell Research (IC-SCR

Date: April 23", 2021
Mode of meeting: Online platform (Zoom)

The meeting began with a brief introduction of all the members. The member-secretary welcomed
the members and then requested the Chairman to conduct the meeting. The Chairman requested the
members to self-introduce themselves. The Chairman then asked the Principal Investigator (PI) of
the project to make the presentation. The Co-PI of the project was also present.

The proposal presented was, “Use of human induced pluripotent stem cells derivedliver
organoids in Bioartificial Liver device (BAL) as bridge device for acute liver failure”. IC-
SCR Protocol Number: AUM-IITB/IC-SCR/2021-1. The project proposalaims to generate liver
organoids from human induced pluripotent stem cells by developing hollow fibre membrane
(HFM) based three dimensional Bioartificial liver Devices (BAL). The main aim of the study is
to differentiate human induced pluripotent stem cell (hIPSC) lines into functional hepatocytes by
organoid formation and incorporating them into extra corporeal device which will act as
biological support, till the time an organ (liver) is available for transplantation. hIPSC lines will
be differentiated into hepatocytes. A hollow- fibre membrane (HFM) based system will be
developed. The expansion of the hepatocytes will be done to obtain sufficient numbers of
functional hepatocytes. Finally, the in vitro functional assessment of the BAL will be performed.

Following recommendations were made by Chairperson and members:

1. It was suggested that more clarity on the differentiation protocol (Cytokines/growth
factors used) for generation of hepatocytes should be included in the proposal.

The PI stated that the methodology for hepatic differentiation of hIPSC line will be the same as
described elsewhere (Chitrangi et al., 2016; Kulkarni and Khanna, 2006) with minor
modifications. Briefly cells will be cultured on Matrigel (BD Biosciences) coated plates (2D)
for 28-30 days by using two step hepatic differentiation protocol. Matrigel is used as an ECM
component to provide the microenvironment for hepatic differentiation. For differentiation the
cells will be treated for 12 days using DMEM-LG media supplemented with 0.5% FBS (v/v),
20 ng/ml hepatocyte growth factor (HGF; R&D Systems), 10 ng/ml fibroblast growth factor 4
(FGF4; R&D Systems). Further, a maturation step will be induced by DMEM-LG
supplemented with 0.5% FBS, 10" ’dexamethasone, (Sigma), 1x insulin—transferrin—selenium
premix (ITS; BD Biosciences)and 10 ng/ml oncostatin M. For liver organoid formation, similar
protocol will be followed with the suitable 3D scaffold/HFM device. The detailed methodology
has now been incorporated in the revised submission (attached).
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2. A clarification was sought with respect to whether hepatocytes alone are enough or other cell
types will be required to maintain functionality of derived hepatocytes.

The PI mentioned that 70-80% of the cells in the liver are hepatocytes and are the functional
cells. However, some other cell types (endothelial/macrophages) also constitute the
remaining 20-30%, and may contribute to maintaining the functionality = of the hepatocytes.
Hence various strategies will be employed if required, like co- culture with the other
relevant cell types to maintain functionality of generated  hepatocytes. Hence care wouldbe
taken to see that the liver organoids closely mimic liver tissue.

3. The details and the nature of procurement of the hIPSC lines to be used in the study was asked
by the members and more clarity was sought.

The various sources of procurement of characterized hIPSC lines will be i) Instem, Bangalore; ii)
WTSIi070-A: A hIPSC line from European Bank of Induced Pluripotent Stem Cells (EBiSC)
procured from Sigma Aldrich and iii) A gift from Dr Rajarshi Pal.

4. The members mentioned that a positive control in the studies should be included.

The PI replied that both human hepatocellular carcinoma (hepG2) cell line and human primary
hepatocytes purchased from commercial sources (Sigma Aldrich/ Cytesbiotechnologies) will be
used, as a positive control in the study. She also stated thatmost of the available BAL devices use
either porcine hepatocytes or hepG2 cell line as thesource of hepatocytes.

5. Another query was with respect to the percentage of differentiation and whether there will be
any undifferentiated/mixed population of cells in the formed liver organoids. The PI mentioned
that at different days of (Day 1 to Day 28) of differentiation the efficiency of differentiation will
be checked using specific markers of hepatocyte differentiation to ensure maximum hepatic
differentiation has occurred. Further to ensure a pure population of cells, sorting of the cells can
be achieved by using a specific hepatocyte marker. However, at the stage of liver organoid
formation that may be an issue since the cells will have to be dispersed. However, the percentage
of various population of cells at the time of 2D differentiation will be optimised to determine a
maximum number of differentiated cells at the end of differentiation (Day 28-30).

6. The members enquired with respect to the genetic alterations that may come up given that the
cell line will be passaged for a number of times.

The PI answered that before initiating differentiation, the cell line will be characterized andas
part of the characterization, karyotypic abnormality is checked to ensure no geneticabnormality
has been introduced during passaging.
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7. The members inquired to clarify at what stage of differentiation the liver organoids would
be cultured on the BAL device.

The PI specified that at day 15-18 post-differentiation, the hiPSC-hepatocytes, will be
harvested for the Hollow fibre membrane (HFM) bioreactor culture, for formation of liver
organoids. The liver organoids will be kept in culture for 3 weeks. During this time
expression of proteins such as CYP isoenzymes CYP1A2, CYP2B6, CYP2C9, and
CYP3A4, ALBUMIN at transcript and protein level would be checked. Simultaneously, a
2D culture will also be differentiated to compare the hepatic maturation status between
bioreactor cultured hepatocytes and 2D cultures. Cells will be seeded on the extra-capillary
space of the HFMs and a bioreactor system is developed where media is passed continuously.
The unique combination of the fibre matrix and the 3D engineered environment provided is
expected to help the liver organoids to remain metabolically active.

8. The members asked to elaborate on how the functionality/viability of the derived
hepatocytes would be shown.

As mentioned earlier, a gene expression as well as protein profiling will be done at various
days of differentiation to understand whether hepatic differentiation occurs and also whether
the mature hepatocytes are derived. For eg, AFP is a marker of immature hepatocytes (fetal
endoderm marker) will determine that hepatocyte differentiation has taken place but at the
later stages of differentiation there should be a down regulation of expression, indicating that
now mature hepatocytes have been formed. Similarly, late-stage marker profiling will be
done to ensure that maximum mature hepatocytes are formed by day 28-30. This will ensure
detailed characterization of the hepatocytes before seeding on the HFM.

For functional assessment of liver organoids, urea synthesis, albumin secretion, measurement
of metabolic activity of CYPs , staining for glycogen deposits etc will be performed. Hence a
variety of functional assays will determine the viability of the derived hepatocytes.

9. The members asked to provide a more detailed assessment of the efficacy of the whole
system on the scaffold with regard to the metabolites that will be measured to show that this
system is effectively detoxifying harmful metabolites.

The development of an iHep-based bioartificial liver device is to be used as a substitute for
the metabolic and detoxification functions of the liver. Hence, the liver CYP system is crucial
for degradation and clearance of endogenous metabolites, hormones and xenobiotics will be
tested by adding drugs and checking by metabolite profiling. The clearance performance and
functionality of the HFMs seeded with cells will be evaluated using simulated fluids and it
will be passed through the lumen of HFMs and the clearance performance will be evaluated
of the stimulated fluids. The samples will be spiked with the pre-determined values of toxins
to attain their levels in ALF patients. Along with the detoxification analysis (urea
synthesis), protein synthesis and metabolic functions of liver cells will be evaluated by
determining human plasm proteins, albumin secretion, apoB, and prothrombin. The liver
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specific markers to present protein synthesis and metabolic functions of liver cells will be
studied by determining albumin secretion, and urea synthesis in the spent cell culture media
by assays/ detection kits.

Thus, the proposed HFM would be a three-dimensional matrix-based bioreactor and will
offer both detoxification, secretory function by maintenance and viability of liver organoids.
In the clinical scenario, impure blood will flow through the lumen of HFMs and cells
will be cultivated on the extracapillary space of the HFMs. The  purified pure blood will
be again recirculated to the body.

10. It was commented that the role of the members of the constituted IC-SCR should be as
per the NAC- SCRT guidelines.

The member- secretary mentioned that the composition, functions and responsibilities of the
constituted AUM IC-SCR was based on the recommendations of the ICMR-DBT guidelines
for Stem Cell Research.

Overall, the members commented that project was well-written with clear objectives and was
presented well. The project is very relevant and has tremendous translational potential.
Further, the inclusion of the clinical collaborator at the beginning of the project will definitely
help in successful clinical translation. The members recommended that although the project
has been submitted for funding, if seed money could be given from the University,
preliminary work on the project could be initiated. One of the member couldn’t attend the
meeting due to miscommunication but has agreed to sign after going through to minutes of
meeting and proposal

The meeting ended by thanking the members.
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Member-Secretary Chairman

(Dr. Jaya Lakkakula) (Dr.Rabindranath Mukhopadhyaya)
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Ref: AUM/AIB 001/IC-SCR//2021 Date: 10™ May 2021

Amity University Mumbai- Institutional Committee on Stem Cell Research
(AUM-IC-SCR)

To
Principal Investigator
AlIB, AUM

Subject: Project Proposal No. AUM-IITB/IC-SCR/2021-1

The Committee has reviewed and approved the proposal entitled “Use of human induced
pluripotent stem cells derived liver organoids in Bioartificial Liver device (BAL) as bridge device
for acute liver failure” in its meeting held on 231 April 2021 for a period of three years. The

progress report and final report of the proposal should be submitted to the Committee.
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