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Introduction a4

The adoption of spheroid models in the screening of anti-fibrotic compounds for Non-
Alcoholic Steatohepatitis (NASH) has led to the need to understand the phenotypic

Results

= The Venn Diagram identifies 97 traits shared between the two fibrosis progression models (B).

relevance of the fibrosis histological phenotypes and their clinical translational relevance. (A) Venn Diagram Collagen Content Traits Morphometric Traits Architecture Traits
_ 2o  9FT-Collagen Content r gFT - Morphometric >0 qFT - Fib Architecture
Digital Pathol Alm Spheroid — i T
. ST . Spheroi Tsue Colagen Collogen phenctyoes askew mean)-
g Here, we use a novel Digital Pathology quantitative image analysis and Al platform, 2 NASH 1.5 ‘ e L5 ibross Achiacure
» - ™ L o . . . . . . E ®Assembled/Fine _
- FibroNest'" to generate and measure guantifiable Fibrosis Traits (QFTs) in Human in-vitro o o rato - | (1.0 —— St fran)-
. . . . sembled Tissue Length (mean) - Al ibrosis Architecture
an d AI I ' l eth Od S 3D NASH tissue models and natural cohort of patients diagnosed with NASH. Hundreds of o 109 aFTs 1.0 cotagen content coegenrenanpes | 1.0 -
| | histological parameters are measured in both models and a Venn diagram approach is 9 ol Cokegen e
) used to identify those traits that describe histological fibrosis severity in both models. 0.5 Cotagen content | (0.5 colsgensheretees | g Enopy (Rough e
gharacterize
A w . | A - M th d la.s qFT - Collagen Content 3.0 qFT - Fib Architecture 2.0 qFT - Morphometric
and £ % ? e o ' ®Collagen Area ' @skew (Dull Area Ratio) | |
h- ; . . ] 4.0 Ratio () - All - Fibrosis #|Length
CO r r] rr] O n XA « Two 3D-NASH spheroid-colony groups (Lean n=17, NASH n=14) T \e Tisue Collagen | 13 5 it (ormaled coun
- o . . . . . . |5kew (mean) - ollagen
- 2 « 3D liver tissues were either treated for 10 days with free fatty acids and LPS or not to § 3.0 wpssembled/éine | [2.0 o | 15 e
’ £ generate NASH _and lean conditions re_spective_ly | | | = 112 gFTs 2.5 resamoid wvera - o Sholoton.
en Otypes O ; * Aretrospective clinical cohort (n=104 patients) with NASH diagnhosed by histologic = 2.0 Tissue Collagen | 1.5 A Lo Al Collagen
VY Rama assessment of liver biopsy according to NASH CRN criteria by pathologists (FO(26), E. Human 1.5 “TowlCollgen |y o Foross Arctcture _
- 1.0 Ratio ) Al S—— wares(mean) - A
br OSIS B epveen A PR, P, ) NASH Foen | otz | g =
FO F1 F2 F3 F4 FO F1 F2 F3 Fgq fretece FO F1 F2 F3 F4

et Spheroid Information
h u m an NA H an d » Human in vitro 3D InSight™ liver microtissues
« Contain primary hepatocytes, Kupffer cells, endothelial cells and hepatic stellate cells
a S p h e rO I d N AS H Pathology, Digital Pathology and Al:
* 4um thick Spheroid FFPE slices were stained with Picro Sirus Red and scanned at 40x

I\/I Od e I  FFPE sections of liver human biopsies were stained with Picro Sirus Red and scanned

« 10 traits described high-level collagen features such as Collagen Area Ratio, Assembled/Fine
Collagen fibers area ratio, and density (intensity weighted) area ratio (selected gFTs on figure A).

* 61 traits described common morphometric features, such as the proportion of collagen fibers that are
long, the mean fiber skeleton length, and the mean fiber area (selected gqFTs on figure A).

« 26 traits described common architectural features (selected gFTs on figure A).

at 20x

« Scanning was done with bright-light whole slide imaging scanners.

* Fibrosis severity continuous score (Ph-FCS, 1 to 10). Quantitative image analysis
extracts single-fiber quantitative traits (qFTs, N=315) from the fibrosis histological
phenotype. Principal gFTs are automatically detected to best describe the progression of
the fibrosis in both models and combined into a normalized Phenotypic Composite

* The spheroid NASH model cannot be directly associated to a specific human NASH CRN stage number.
However, specific gFTs in the NASH spheroid model can be associated with either F2 or F3 stages
based on their fold-change values.
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