Assessing toxicology in ovaries using a high-
throughput 3D imaging and Al-based follicle
segmentation and categorization platform
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microscope with robotic arm loading of samples. Post-imaging, Al-based algorithms are used to segment
: Figure 1. Study outline and group summary. CYP-POI: Cyclophosphamine- out follicle number, category (primordial, primary, secondary, antral, pre-ovulatory), ovary volume and
BaCkg round & Aim induced primary ovarian insufficiency. Control was vehicle-treated. oroportion of atretic ovaries.
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assessing  toxicology in  ovaries.
However, it can be a time-consuming Control
process limited by section-to section
variability, subjective interpretation and
sampling bias.

To overcome these limitations, we have
developed a 3D imaging platform that
allows for comprehensive analysis of
the whole ovary, combining high-
throughput light-sheet microscopy with

deep-learning Al segmentation,
providing unbiased assessment of
multiple ovary endpoints across Control

different species.
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Methods
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Whole mouse ovaries were processed
using iDISCO whole-organ
immunohistochemistry targeting CD31
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followed by optical clearing and light- Figure 3. Representative images of mouse ovary staining Figure 4. Follicle segmentation and criteria
Sheet ﬂuorescence mICrOSCOpy Deep_ MVH (oocytegl green)l AMH (granu|oga cells, g|ow)l CC3 (apoptosisl Cyan) and CD31 TOp panel - Raw Image (left) with follicle segmentation (right), follicles colour-coded based on follicle stage.

. . ' (vasculature, grey). Top panel - 3D maximum intensity projection of ovaries from control Scale bar = 300 pm. Bottom panel - Table showing criteria for how follicles were grouped, based on a
|earn|ng Al segmentatlon models for and CYP groups. Scale bar = 300 pm. Bottom panel - 2D section (3 pym) of combination of oocyte diameter, AMH coverage, antrum percentage and max granulosa cell layer thickness.
mouse ovaries were developed to corresponding whole 3D ovary scan from control and CYP groups. Scale bar = 200 pm.
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Figure 5. Quantification of ovary endpoints and follicle categorization

(A) Ovary volume (B) Follicle count (C) CC3 volume (D) % of atretic ovaries (CC3 coverage >5%) (E) Follicle segmentation of representative whole mouse ovaries from control and CYP group. n.b. the
evidently lower reserves of primary and primordial follicles in the CYP group (F) Follicle categorization. Mean+SEM, n = 6 per group. For A-C, Dunnet's test on one-factor linear model. For D and F, two-
factor linear model. *p<0.05, ***p<0.001 compared to Control.
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