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Supplementary Figure 1. Visualisation of Hassall’s bodies at gestation week 19.
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a Hassall's bodies (HB) visualisation in foetal thymus at gestation week (GW) 19. The HB
indicated in the green box in a is also shown in all anatomical planes in b. Scale bars: 500

gmin a, 100 pymin b.



Supplementary Figure 2. Segmentation of cortex and medulla in SPC-CT and
Histological H&E slices.
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The SPC-CT slices and Histological (H&E) images of the foetal (a) and postnatal (b) thymi
shown in Fig. 2 of the main article are presented along with their corresponding cortex (left)
and medulla (right) binary masks. These masks were used for generating the results
reported in supplementary Table 1, by applying the approach to extract the volumetric

medulla content described in the methods to a single slice. Scale bars: 500 pm.



Supplementary Figure 3. Medulla content extracted from entire organs and from the
central 300 SPC-CT slices.
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Box plots in (a) and (b) show the medulla content extracted from the central 300 slices
(orange) and full organ (grey) for a foetal and postnatal thymus, respectively. Full volumes
correspond to 900 and 1200 slices in the two cases. (c¢) and (d) show numerical results for
all slices in the foetal and postnatal thymus, respectively.



Supplementary Figure 4. Representative gating strategy for flow-cytometry analysis of
human foetal (GW 15) and postnatal (4 MPN) samples.
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Graphs show total cell population, single cell, live cells, and non-immune fraction
(CD45negative). Negative controls are represented by the same samples stained only with
live/dead (Zombie-Aqua as viability dye).



Supplementary Figure 5. HB content quantification on 2D histological sections.
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Machine learning-based quantification of relative medullary area across three developmental
phases in H&E slices (n=5 per group, with n=3 technical triplicates). Earlier stage samples

could not be assessed since HBs were not detected in the H&E slices.



Supplementary Figure 6. Segmentation of cortex and medulla in H-CT scans.

A 19-day post-natal thymus is shown as an example. (a), (d), (g), (j), and (m) show the H-CT
slices, while (b), (e), (h), (k), and (n) and (c), (f), (i), (), and (o) show the associated
segmented cortex and medulla regions, respectively. Top and bottom slices (a) and (m) were
segmented manually to support the automated segmentation of the intermediate slices,
among which (non-adjacent) slices (d), (g), and (j). The slices were window averaged (5
slices) and median filtered prior to segmentation using the trainable WEKA fast random

forest algorithm implemented in Fiji (see methods section). Scale bars: 500 ym.



Supplementary Table 1. Medulla content for SPC-CT and corresponding Histological H&E
slices obtained from the binary masks shown in Supplementary Figure 2. As can be seen, a
good quantitative agreement is obtained for the postnatal and foetal sample, respectively.
One should note that these values are also affected by the manual approach adapted to
match SPC-CT and H&E slices. The validation of the quantitative medulla content extraction
supports the use of the proposed PC-CT based volumetric quantification, which is not
affected by loss of tissue through sectioning and allows analysing the entire sample as
opposed to only a fraction, thereby leading to a more accurate quantification of structural

changes in different contexts.

Medulla Content (%)
single slice
Sample
SPC-CT Histology
Slice (H&E)
GW22 37.9 34.6
12mo 16.5 16.4




Supplementary Table 2. Numerical values for medulla content extracted from the entire

organ and from the central 300 slices for examples of foetal and postnatal thymi (see Supp.

Fig. 3).
Postnatal whole Postnatal sub-volume Foetal whole Foetal sub-volume
(slices 1-1200) (slices 500-800) (slices 1-900) (slices 350-650)

Mean 37.82 37.86 16.50 16.49

Median | 37.82 37.91 16.49 16.51

stdv 0.50 0.49 0.49 0.46

max 39.62 39.55 17.73 17.71

min 39.06 39.17 15.16 15.39

Equations used to quantify Medulla and Hassall Body content

Equation S1.1: Volumetric Medulla Content =
voxels
Z Volume of medulla masks % 100

(X voxelsyoiume of cortex maskst X VOXelS volume of medulla masks)

Equation S1.2: Volumetric HBs Content =

Z voxels Volume of HB masks
! x 100

( Z voxelsVolume of medulla masks)

Equation S1.3: Histology-based Medulla Content =
Z pixelsmedulla

- - X 100
(Zplxelsmedulla + Zplxelscortex)

Equation S1.4: FACS-based Medulla Content =

Zvoxelsmedullar cell percentage
yeetp g x 100

( Z voxelsmedullry cell percentage + Z voxelscortical cell percentage)




