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Visualization 1. 3D rendering of a whole mouse brain and virtual histology in coronal view.
URL: https://osapublishing.figshare.com/s/8b5ff8dc95b502237a09

: | detector
Opti
> %-Ray L
S it monoenromatic
EIECIIONS!
KR .. - J“
T -t a 1 Hgm
- )
Synchrotron Undulator  Slits

Rotating  Scintillator ~ Mirror
Sample

Fig. S1. Principle of in-line phase contrast tomography: experimental set-up



Table S1. Experimental MRI parameters. TE: echo time; TR: repetition time; T2WTI: T2-
weighted MRI; DTI: diffusion tensor imaging; N/A: non-applicable.

MR imaging parameterkjkkljs T2WI DTI
Spatial acquisition dimension 2D 3D
Measuring method SpinEcho DtiEpi
TE [ms] 69.1 25.1
TR [ms] 4000 650
Number of diffusion directions N/A 30
Number of A0 images N/A 5
Max. B value [s/mm?] N/A 1600
Number of segments N/A 2
Number of averages 2 1
Bandwidth [kHz] 25 300
Field of view [mm? | mm?] 20x20  20x10x 17
Slice thickness or interslice [mm] 1 0.5
Number of slices 10 36
Matrix size [pixels] 256 x 256 192 x 96 x 36
In-plane resolution [pm?] 78 x 78 104 x 104
Acquisition time [s] 192 1638
Table S2. Experimental XPCT parameters
fowe VAT IDEET
Supplemental Figures 4, 5E-F 5C-D 5A
Setup ID19 ID19 ID17
Detector FReLoN (PSCCCI)V[e ?ize) (PSCC(;VIe ?ize)
Scintillator LuAg (500pm) LuAg (500pm) LuAg (500 pm)
Energy [keV] (AE [eV]) 19 (600) 26 (600) 35 (35)
Sample-detector distance [m] 1 1.3-3 11
Field-of-view [cm3] 15x15x15 13x13x123 15x15x15
Matrix 2048 x 2048 2048 x 2048 2560 x 2160
Total number of slices 2000 2000 3200
Voxel size (isotropic) [um] 7.5 6.5 6.13
Exposure time [s] 0.15 0.05 0.05
Number of projections 2000 (180°) 2499 (180°) 2800 (360°)
Estimated dose [Gy] 150000 35000 60
Acquisition time [min] <10

Reconstruction algorithm

PyHST 2 (Paganin filter, 6/ € [600;1000])




Mean FA from DTl vs. XPCT per ROI
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Fig. S2. Comparison of mean FA between in vivo DTT and ex vivo XPCT
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Fig. S3. Color-code convention for fiber orientation from the diffusion MRI community. It is
replicated in the NOVITOM software.

Visualization 2. Virtual histology of a whole mouse brain in sagittal view. URL: https://
osapublishing.figshare.com/s/b3288191f556¢cfd27b99
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Ischemic stroke model
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Fig. S4. XPCT retrieves brain-wide structural connectivity in a DTI-like manner. (A) Native
(single coronal slice) XPCT image of mouse #1 (ischemic stroke model, from Table 2); (B) Color-
coded direction maps extracted from the same dataset (cf. Fig. S3); (C) Native (single coronal
slice) XPCT image of mouse #4 (normoxic mouse); (D) Color-coded direction maps extracted
from the same dataset; (E) Native (single coronal slice) XPCT image of mouse #6 (hypoxic
mouse); (F) Color-coded direction maps extracted from the same dataset. As expected, the
newborn normoxic brain is not completely myelinated yet but some of the major fiber tracts
are visible (corpus callosum and anterior commissure), whereas they are not observed in the
newborn mouse that underwent hypoxia.
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Fig. S5. Virtual histology with XPCT displays major brain anatomic features in the whole
mouse brain taken from different samples. (A) Barrel cortex; (B) Hippocampus; (C) Circle of
Willis obtained by surface rendering of the whole brain (rostral side); (D) Angiography ob-
tained by minimum intensity projection over 100 slices; (E) Cerebellum; (F) Choroid plexus.



