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Supplementary Figure 13 Prediction of the ion distribution of m/z 462.3 in mouse brain at 10 ym resolution from 80 pm IMS
and 10 pm H&E versus Nissl stained microscopy measurements (sharpening). (left) A measured ion image for m/z 462.3 at 80
gm spatial resolution is fused with a measured H&E stained microscopy image at 10 um resolution, predicting the ion
distribution of m/z 462.3 at 10 um resolution (reconstr. score 86%). (right) An identical fusion procedure using a measured Nissl|
stained microscopy image at 10 ym resolution, instead of the H&E stain, delivers an ion distribution prediction for m/z 462.3 at

10 pm resolution with a reconstruction score of 77% at the native IMS resolution (80 um).
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Supplementary Figure 14 Prediction of the ion distribution of m/z 719.5 in mouse brain at 10 ym resolution from 80 pm IMS
and 10 pm H&E versus Nissl stained microscopy measurements (sharpening). (left) A measured ion image for m/z 719.5 at 80
Mm spatial resolution is fused with a measured H&E stained microscopy image at 10 um resolution, predicting the ion
distribution of m/z 719.5 at 10 um resolution (reconstr. score 82%). (right) An identical fusion procedure using a measured Nissl|
stained microscopy image at 10 ym resolution, instead of the H&E stain, delivers an ion distribution prediction for m/z 719.5 at
10 ym resolution with a reconstruction score of 85% at the native IMS resolution (80 pym). lon m/z 719.5 is identified as
PA(38:6).
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Supplementary Figure 15 Prediction of the ion distribution of m/z 762.5 in mouse brain at 10 ym resolution from 80 ym IMS
and 10 pm H&E versus Nissl stained microscopy measurements (sharpening). (left) A measured ion image for m/z 762.5 at 80
Mm spatial resolution is fused with a measured H&E stained microscopy image at 10 um resolution, predicting the ion
distribution of m/z 762.5 at 10 um resolution (reconstr. score 85%). (right) An identical fusion procedure using a measured Nissl|
stained microscopy image at 10 ym resolution, instead of the H&E stain, delivers an ion distribution prediction for m/z 762.5 at
10 ym resolution with a reconstruction score of 87% at the native IMS resolution (80 pym). lon m/z 762.5 is identified as
PE(16:0/22:6).



(" Measured H&E-stained microscopy ) Measured IMS (" Measured Nissl-stained microscopy )

P

4

H&E stain measurement at 10 uym res. m/z 857.5 measurement at 80 pm res. Nissl stain measurement at 10 pm res.
J \.

\

J

Imaging MS / H&E-stain Imaging MS / Nissl-stain
model model

IMS predicted from H&E stain IMS predicted from Nissl stain

Overall rec. score
84% vs. 87%

Absolute rec. score
93% vs. 95%

Relative rec. score

0, 0,
m/z 857.5 prediction at 10 pm res. 74% vs. 80%

m/z 857.5 prediction at 10 ym res.

Supplementary Figure 16 Prediction of the ion distribution of m/z 857.5 in mouse brain at 10 ym resolution from 80 pm IMS
and 10 pm H&E versus Nissl stained microscopy measurements (sharpening). (left) A measured ion image for m/z 857.5 at 80
Mm spatial resolution is fused with a measured H&E stained microscopy image at 10 um resolution, predicting the ion
distribution of m/z 857.5 at 10 um resolution (reconstr. score 84%). (right) An identical fusion procedure using a measured Nissl|
stained microscopy image at 10 ym resolution, instead of the H&E stain, delivers an ion distribution prediction for m/z 857.5 at
10 pym resolution with a reconstruction score of 87% at the native IMS resolution (80 pym). lon m/z 857.5 is identified as
PI1(16:0/20:4).



