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Abstract

Drug induced liver injury (DILI) remains a leading cause for drug development failure and costly post-marketing

Figure 5A. Selection of Testing Compounds and Dosing Regimen for 2D Culture or 3D PHH
Spheroids
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Introduction

« 3D spheroid culture of primary human hepatocytes (PHHS) maintains in vivo-like phenotypes and cell
viability in long-term cell culture; accumulative evidence from literature have shown that liver spheroids
closely resemble the native liver (e.g., protein and gene expression).1.23

* Morphological and functional characterizations of liver spheroids made from multiple lots of PHHSs
Indicate that these robust 3D cultures could be used for various drug discovery and development studies.

 To validate the application of liver spheroids for liver toxicity testing, a comparative study with both PHH
3D liver spheroids and 2D culture was done with a selection of 100 known DILI and control
compounds.#° Using bioluminescent-based ATP measurement as a readout, our results showed that
PHH spheroids are superior to 2D culture to detect DILI compound induced cytotoxicity.

Results

Figure 1. 3D Liver Spheroid Culture Using
Corning Spheroid Microplates

Figure 5B. PHH Spheroid Dose Response to Amiodarone

Figure 5. Selection of DILI and control compounds for
hepatotoxicity assays comparing 3D and 2D PHH

cultures (5A). Serial dilutions of test compounds were
) prepared and applied according to the dosing regimen
200, Amiodarone Lot 348a for either 2D monolayer or 3D spheroid cultures. 5Bb.
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Figure 2. Size and Morphology of Liver Spheroids

Remain Stable During Long-term Culture Figure 6. 3D PHH Liver Spheroids Show Superior Sensitivity to DILI Compound Treatment
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Figure 3. ATP levels of day 7 spheroids made at different seeding cell densities were measured using bioluminescent ATP assay (3A). Single onciusion
spheroids were made at a lower seeding density (<5000 cells/well). Day 8 PHH spheroids (1000 cells/spheroid) were fixed in 4% PFA prior to o Using Corning Spheroid Microplates, we have developed a 3D liver spheroid culture protocol with qualified Corning

paraffin embedding and section. H&E staining show intact core structure of a PHH spheroid (3B). Aloumin secretion was monitored by ELISA
assay over a 4-week culture of PHH spheroids (1000 cells/spheroid, 3C).

Figure 4.Corning Cryopreserved PHH Lots Tested for 3D Spheroid Culture

Gentest Cryopreserved PHHs (96-well or 384-well formats, Cat. No. 4515 or 4516), which allows single spheroid
formation per well and easy adaptation to cost effective in-house operations.

* We have completed a comparative hepatotoxicity study with 100 DILI and control compounds.

Forming: .,  —pheroids Size Measurement (4-week Culture) - Applying different MOS thresholds, statistical analysis demonstrated that PHH 3D liver spheroids are 2- to 3-fold
— 2 N>6 more sensitive than 2D monolayer for predicting known DILI compounds.
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e g : advanced model for hepatotoxicity studies with high throughput capacity.
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Figure 4. Cryopreserved PHH lots (Corning Gentest®) qualified for different applications were screened for 3D spheroid culture using 96-well Corning

spheroid microplates. Both spheroid formation and spheroid stability were monitored over 4 weeks. Spheroid sizes and ATP levels were measured for

spheroid cultures of six lots of PHHSs.
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