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Figure S1 — In vivo BRIDGE workflow

A, Model of custom head fixation ring for 2P made out of Teflon (PTFE). Values in mm. B, In
vivo MRI (T2w) of the same mouse 1 week and 3 weeks post-surgery. Arrowheads indicate
cranial window glass. Scale bars: 1 mm. C, Multistep workflow including reslicing MRI and 2P
images, rescaling, and elastic 3D landmark registration in 3D Slicer using blood vessel

landmarks - visualized in 2D. Scale bars: 1 mm. D, Density plots of MR voxel value distribution




of different mice before (top) and after (bottom) z-normalization on healthy brain tissue MR
voxel values (n = 3 mice, 3 datasets, 15447 voxels). E, Comparison of vessel branching points
as possible landmarks regarding different sequences in an exemplary dataset. F, in vivo
imaging across scales of Jimt1 metastasis with Airyscan two-photon microscopy. G,
Visualization of the voxel intensity extraction workflow of the co-registered MRI and 2P

images.
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Figure S2 — Constant vessel visibility in MRI and equal contrast agent uptake in T1w

sequence

A, T2w images of the same mouse at three different timepoints. Scale bars: 1 mm. B,
Transition plot showing changes in vessel visibility in T2w images at three different timepoints
(n = 68 vessels each measured at three timepoints, 18 T2w images of 6 mice). C, Upper row:
T2* maps at three different timepoints indicating constant vessel visibility. Lower row: TOF
images at three different timepoints indicating constant vessel visibility. Scale bars: 1 mm. D,
Exemplary dataset of T1w image before (top) and after (bottom) injection of contrast agent in
sigmoid sinus. Scale bars: 1 mm. E, Percent signal enhancement (PSE) of contrast agent
uptake in sigmoid sinus (n = 6 datasets, each with one measurement before and one after

injection of contrast agent).
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Figure S3 — Equal TRITC distribution to achieve consistent angiograms in two-photon

microscopy

A, Visualization of filtered vessel diameters. B, Distribution of the volume of different vessel
diameter categories in the same mouse at weekly intervals (n = 4 timepoints in 1 mouse). C,
lllustration of visibility of small arterioles at four timepoints. Scale bar: 1 mm. D, Line plot with
smoothing function showing comparison of vessel diameters against T2*w intensities between
MRI measurements at 40 ym and 80 um resolution. Dashed lines indicate 40 um (left) and 80
pm (right) (n = 40 vessel pairs in 1 mouse). E, Schematic of intravital blood flow measurement.
F, Top: Diameter of vessels depending on visibility in T2w. Bottom: Blood flow velocity in
vessels depending on visibility in T2w. Median with interquartile range (n = 2 mice; for T2w:
not visible, n = 8 vessels; barely visible, n = 11 vessels; visible, n = 2 vessels; strongly visible,

n = 4 vessels; Kruskal-Wallis test followed by Dunn-Bonferroni post-hoc test).
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Figure S4 - BRIDGE simplifies automatic segmentation of MR images using

microscopy as ground truth

A, Left: Merge of 2P angiogram and T2w image in control dataset. Middle: 2P angiogram and
two training datasets created from the control dataset. Right: T2w image and two training
datasets created from the control dataset. Scale bars: 1 mm. B, lllustration of 5-fold cross-
validation. C, Left: T2w input crops. Middle: preprocessed 2P data as ground truth. Right:
predictions of training with vertically and horizontally flipped 2P data as ground truth to confuse

the convolutional neural network. Scale bars: 1 mm.



Figure S5 — Breast-cancer metastases show distinct T2*w positive lesions

A, In vivo T2*w sequence of Jimt1 breast cancer brain metastasis with isotropic voxel size of
80 um. Arrowheads show metastases with T2*w hypointensities. Scale bar: 1 mm. B, Ex vivo
high resolution T2*w sequence of Jimt1 breast cancer brain metastasis with isotropic voxel
size of 30 ym. Squares show metastases with T2*w hypointensities. Scale bar: 1 mm. C,
Larger illustrations of the outlined metastases from c. Scale bars: 300 um. D, Temporal
quantification of in vivo T2*w hypointense lesions in Jimt1 brains over 28 days (n = 4 mice, 20
datasets, 5 datasets per time point). E, Examples of blood flow velocity in control, T2*-negative
lesion, and T2*-positive lesions. Scale bars: 10 um. F, Examples of control, T2*-negative

lesion, and T2*-positive lesions. Scale bars: 100 um.
























