[bookmark: _Hlk144923455]Supplemental Information
[bookmark: _Hlk124660623]Supplementary Fig. 1: Resolution and light source stability
(a) The image of the measurement with a microscope micrometer. The total length of the micrometer is 1000 µm, indicated by the red line on the image. The red line on the digital image is 679 pixels.  
(b)  The spectrum of light source. Modified images on the product's website (http://www.opto-line.co.jp/ld_module/uhp_m.html). 
(c) Stability evaluation of the three background image spectra used to calculate transmittance. Each panel corresponds to the top five pixels with the highest spectral relative standard variation was evaluated the most unstable in the data. The black line in the panel represents the mean of the three background images, and the gray shaded area indicates the standard deviation. In addition, an enlarged view of the rectangular framed area was displayed within the #1 panel. From these figures, each spectrum does not change significantly across the three background images, even for the pixels evaluated as unstable.

Supplementary Fig. 2: Best harmonics number and the output image with different harmonics
(a) The contribution to the spectrum at each harmonic number was estimated from the average Fourier coefficient from 3 million transmittance spectra. We found that harmonics 1 and 2 were dominant in the spectra. (b) HySP MAP results for each harmonic (1 - 6); output images were found to be fainter after Harmonics 4 and better below Harmonics 3.

Supplementary Fig. 3: AIC and Gaussian functions
AIC scores of Gaussian functions. The score decreased only slowly and no minimum AIC score could be determined. Therefore, we fitted an asymptotic line to the AIC scores and searched for the point below 5% or 1% of the maximum change. We predicted that a sufficient fit was possible with 12 Gaussian models. Green and gray lines in the inset are 5% and 1% values of the maximum change.

Supplementary Fig. 4: Gaussian fitting and re-imaging in HySP-Map
 (a) Density heat map on phasor plane based on the hyperspectral image of mouse brain section without staining. 
 (b) Centers of 12 2D Gaussian functions (white points) fitted to the distribution of phasor points.
 (c) 12 2D Gaussian functions divided into four groups and shown by colors.
 (d) Re-imaging color images that correspond to the phasor plane on the same position in (c). A difference in the images reflects a difference in the composition of tissues. Scale bar is 200 µm.
Supplementary Fig. 5: k-means clustering of Gaussian functions
(a, c) The 12 Gaussian functions in Fig. 2b were integrated into 6 functions. They were colored and divided into 2 groups—(a) and (c). 
(b, d) Re-imaging color images, corresponding to (a) and (c). In these images, the visibility of structural differences was enhanced from Fig. 2d. Scale bar is 200 µm.

Supplementary Fig. 6: HySP image of mouse with Gaussian functions acquired from bird brain section 
(a) The image of the bird brain section was created by combining 91 hyperspectral images (91 million spectra) with integrated Gaussian functions acquired from the bird brain section (b). Scale bar is 1 mm.
(b) Mouse phasor points with bird Gaussian functions. 
(c) The image of the mouse brain section was created by combining 91 hyperspectral images (91 million spectra) with integrated Gaussian functions of the bird brain section (Suppl. Fig. 5b). Scale bar is 1 mm.







[bookmark: _Hlk124646989]Supplementary Fig. 7: Comparing HySP-Map image with true color image
(a) The mouse brain of true color image with Gaussian Kernels are 650nm, 510nm and 470nm. Scale bar is 1 mm.
(b) HySP-Map imaging color images that correspond to the (a).

[bookmark: _Hlk124646996][bookmark: _Hlk124646633]Supplementary Fig. 8: Mouse and Bird brain images with true colored image
“True color images" were obtained by applying a Gaussian kernel that computationally reproduces some RGB filters to the hyperspectral images. The visualization of RGB color images with 4 types Gaussian Kernels 1. From left to right, the center of Gaussian Kernels are (a) 650nm, 510nm and 470nm, (b) 659nm, 534nm and 410nm, (c) 570nm, 490nm and 410nm. (d) 543nm, 472nm and 410nm.

[bookmark: _Hlk135923791][bookmark: _Hlk124592057][bookmark: _Hlk124648429]Supplementary Fig. 9: Comparing HySP-Map images with different blur and Poisson noise conditions
[bookmark: _Hlk124592071][bookmark: _Hlk123894559](a) HySP-Map output images for blurred images simulated in MATLAB. 
[bookmark: _Hlk124592046](b) HySP Map output image for a low-brightness image simulated in MATLAB. The intensity of Poisson noise added by the simulation is shown from the top. 

Supplementary Fig. 10: HySP-Map imaging with harmonics 1
The HySP-Map imaging of the mouse brain when the harmonic is 1. The template image is same to Fig. 4a. Scale bar is 200 µm.
[bookmark: _Hlk124591979]
Supplementary Fig. 11: Improved tiling artifacts
[bookmark: _Hlk123894680]Comparison of HySP-Map output images obtained by applying tiling algorithm. (a) is manual tiling and (b) is automated. The area circled in red in the cartoon is the region of interest. The tiling artifacts have been improved.
