Supplementary Information: Large-vocabulary forensic pathological analyses via prototypical cross-modal contrastive learning
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Supplementary Figure 1: Bar plot of the prototype space.
Each bar represents a prototype, with different colors representing the proportion of different tissues represented by this prototype. 
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Supplementary Figure 2: Prototype-conditioned patch-level generation results.
Each pie chart represents a prototype. On the right are forensic pathology images (patches) with different semantics generated with the corresponding prototype as a condition.
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Supplementary Figure 3: Prototype segmentation mask.
Prototype-based histopathological segmentation image masks of different organs.
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[bookmark: _Hlk169796518]Supplementary Figure 4: Multi-modality attention visualization of SongCi. 
The WSI regions corresponding to the prototypes of the top five findings, along with the top five vital descriptors in the gross key findings, are delineated in distinct colors.


Supplementary Table 1:Comparisons of SongCi with state-of-the-art, open-sourced multi-modality fusion methods.
	Model
	Internal Cohort
	External Cohort I
	External Cohort II

	
	Recall
	Precision
	IOU
	Recall
	Precision
	IOU
	Recall
	Precision
	IOU

	Perceiver
	0.649±0.169
	0.645±0.178
	0.487±0.129
	0.603±0.129
	0.599±0.160
	0.407±0.144
	0.630±0.201
	0.602±0.216
	0.482±0.194

	BottleNeck-Fusion
	0.600±0.207
	0.589±0.188
	0.436±0.166
	0.578±0.182
	0.566±0.131
	0.367±0.144
	0.613±0.224
	0.599±0.231
	0.452±0.179

	DLNMS
	0.667±0.184
	0.667±0.181
	0.507±0.142
	0.624±0.187
	0.603±0.156
	0.451±0.159
	0.662±0.201
	0.643±0.191
	0.472±0.152

	GIT
	0.740±0.136
	0.719±0.085
	0.560±0.041
	0.737±0.176
	0.720±0.121
	0.558±0.117
	0.695±0.189
	0.670±0.104
	0.510±0.114

	MCAT
	0.637±0.177
	0.617±0.206
	0.467±0.152
	0.595±0.122
	0.579±0.216
	0.410±0.179
	0.624±0.214
	0.600±0.234
	0.473±0.203

	IRENE
	0.684±0.138
	0.673±0.176
	0.528±0.153
	0.755±0.118
	0.738±0.065
	0.593±0.062
	0.644±0.198
	0.641±0.130
	0.467±0.109

	SongCi
	0.823±0.119
	0.814±0.164
	0.682±0.145
	0.778±0.091
	0.773±0.131
	0.617±0.086
	0.770±0.132
	0.742±0.117
	0.594±0.070


The evaluation benchmarks SongCi against six established models utilizing three key performance metrics: recall, precision, and Intersection over Union (IoU).
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Old Myocardial Infarction

The epicardium is intact, pale arcas can be
seen on the front and bottom surfaces, and
coronary artery stifliess with calcification
is prosen.

Glomerular Fibrosis

The envelope of both kidneys is complete
and casy Lo pecl, the surface and section are
brown-red, and the boundary between skin
and medulla is clear.

Hyaline Membrane Disease of Lung

Both lungs are soft in texture, the
surface of each hng labe is smoofh, and
the section is dark red and wet.

Altered Repair After Brain
“There s no epidural hemorrhage, light red
fluid and ice in the subdural area,
hardening of the basilar artery and its
branches, formation of atherosclero
plaque in the fumen, light red ice in the
ventricle, and softening of the brain tissue.

Pulmonary Edema

The fouch has a sense of fyisting hair.
the surface and section are dark red,
and the dark red liquid can be scen
Hlowing out.

Mild Small Arteriosclerosis Kidney

Both renal surface and section are dark red,
and the boundary between skin and
‘medulla is clear.

Small Arteriosclerosis Kidney

The envelope of both kidneys is complete
and easy Lo peel, the surfuce and section are
brown-red, the boundary between skin and
medulla is clear, and the lefl kidney cyst is

clear.

Thrombosis in the Heart

There are blood clots i the left and.
right ventricles, thrombi in the right

ventricle and pulmonary arteries, and
coronary atherosclerotic





