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Read raw images and supporting files

¢ Images

®  Expression file, e.g., FPKM file

® Dataschema

®  Staining image, e.g., DAP! image (for segmentation)

Image quality check

®  Sharpness QC

®  Brightness QC

® [nter-hybridization shift

Remove experimental artifacts
¢  Field flattening
e  Chromatic aberration correction

RNA image spots sharpening
e  Apply filters to remove cellular background
®  Deconvolution with point spread function to sharpen RNA spots

Align images with same FOV

®  (ross-bit registration: Drift correction
®  Registration quality check

®  Mask {optional)

\
Spatial transcriptomic analysis
&  FOV normalization
®  Decoding each pixel
e  Filter out false callouts
Y

Optimization + re-decode

®  Machine learning based optimization of decoding parameters
&  Update spatial transcriptomic analysis

e  Unification across all FOVs

Stitching and segmentation

e  (Callout-based stitching

®  Stain image stiching

® (Cell segmentation based on nuclei and RNA images
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FIG. 6A
FIG. 6B
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FIG. 8A
FIG. 8B
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Read supporting files
¢ images
Expression file, e.g., FPKM file TN

L ]
& Dataschema
®

Staining image, e.g., DAPl image (for segmentation)

No
Acquire new images J On-the-fly pr\eprocessmg of
new images

Remove experimental artifacts
® Field flattening
¢ Chromatic aberration correction

RNA image spots sharpening

®  Apply filters to remove cellular
background

¢  Deconvolution with point spread
function to sharpen RNA spots

S

Align images with samefFOV. | {208 YES
e  (ross-bit registration: Drift correction
®  Registration quality check

®  Mask (optional)

Spatial transcriptomic analysis
—» @  FOV normalization /"”w 210
e  Decoding each pixel

e  Filter out false callouts

Optimization + re-decode 212

e  Machine learning based optimization of decoding parameters S

¢ Update spatial transcriptomic analysis
®  Unification across all FOVs

Stitching and segmentation

® Callout-based stitching 214

e

®  Stain image stitching
e (Cell segmentation based on nuclei and RNA images

FIG. 10




