Figure S1. Computational pipeline overview of the COMPAG framework

Coconut pCT Scans

ucT scanner MOdule 1: DICOM Acquisition & Preprocessed
raw DICOM Preprocessing NIfTI volumes

* 7686 raw DICOM slices (5 varieties x 5 stages)
* Resampling to 1 mm isotropic voxels

¢ Hounsfield Unit (HU) calibration

¢ NIfTI conversion & de-identification

MRy Module 2: Automated Equatorial Equatorial
(7686 slices) Slice Selection slices (949)

* Principal component analysis (PCA) alignment
» Mid-section detection via silhouette profiling

* Quality control: slice uniformity check

* 1 equatorial slice / coconut selected

Equatorial Module 3: Tissue-Level CT Dens CT feature
slices Proﬁling & Morphology matrix (949 x 28)

* Radial density profiles (endosperm — cavity)

e Tissue segmentation: shell, meat, water cavity
* Morphometrics: thickness, area, circularity

» 28 CT-derived phenotypic features extracted

Module 4: Cross-Modal Data ~ Fused
T R (B [ ] T DY ) multi-omics data

CT features +
metabolite data

* Metabolomic profiling: 110 annotated metabolites
e Spearman correlation: CT features x metabolites

* 949 significant correlations (p > 0.5, FDR < 0.05)

* Integrated multi-omics data matrix constructed

Multi-omics Module 5: Random Forest Germination
feature set Germination Classifier prediction

) _ * Binary classification: germinating vs non-germinating
I 7686 DICOM slices processed [l 5 varlepggféag

* Feature importance ranking (SHAP analysis)
* Performance: AUC, accuracy, sensitivity, specificity
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