input: | (None, 7312, 1) input: | (None, 7312, 1)
input_2: InputLayer input_3: InputLayer
output: | (None, 7312, 1) output: | (None, 7312, 1)

input: | (None, 7312, 1)
output: (None, 512)

model: Model

/

input: | (None, 512) . input: | (None, 512)
cancer_code: Flatten tissue_code: Flatten
output: | (None, 512) output: | (None, 512)

~

concatenate: Conc

Y

input: | [(None, 512), (None, 512)]
output: (None, 1024)

A
input: (None, 1024)

output: | (None, 2, 512, 1)

reshape: Reshape

A
input: | (None, 2, 512, 1)

output: | (None, 1, 512, 64)

conv2d: Conv2D

input: | (None, 1, 512, 64)
output: | (None, 1, 512, 64)

batch_normalization_2: BatchNormalization

input: | (None, 1, 512, 64)
output: | (None, 1, 16, 32)

conv2d_1: Conv2D

A

input: | (None, 1, 16, 32)
output: | (None, 1, 16, 32)

batch_normalization_3: BatchNormalization

input: | (None, 1, 16, 32)
output: (None, 512)

flatten_1: Flatten

input: | (None, 512)
output: | (None, 512)

dropout_1: Dropout

input: | (None, 512)

dense_1: Dense
output: | (None, 200)

input: | (None, 200) . input: | (None, 100, 1)
dropout_2: Dropout input_4: InputLayer
output: | (None, 200) output: | (None, 100, 1)
\ 4
input: | (None, 200) input: | (None, 100, 1)
learned_code: Dense flatten_2: Flatten
output: | (None, 100) output: | (None, 100)

o~

input: | [(None, 100), (None, 100)]
output: (None, 1)

lambda: Lambda

Supplementary Figure S1. Structure of MetGen.



| encoder_input | input: | [(None, 7312, )] | z_sampling | input: | [(None, 100)]
| InputLayer |0ulpul: | [(None, 7312, 1)] | InputLayer | output: | [(None, 100)]

I flatten_2 l input: I (None, 7312, 1) I
| Flatten |oulpu(:| (None, 7312) I

batch_normalization_10 | input: | (None, 100)

BatchNormalization output: | (None, 100)

[[dense_3 T input: | (None, 7312) | l
I Dense | e | (None, 1000) | dense_10 | input: | (None, 100)
Dense output: | (None, 1000)

I batch_normalization_3 | input: I (None, 1000) |

| BatchNormalization | output: I (None, 1000) |

batch_normalization_11 input: | (None, 1000)

- BatchNormalization output: | (None, 1000)
| flatten_3 | input: | (None, 1000) | l

| Flatten | output: | (None, 1000) |

dense_11 input: | (None, 1000)

I z_mean I input: I (None, 1000) I l z_log_var | input: I (None, 1000) I Dense output: | (None, 7312)
l Dense loulpu(: l (None. 100) I l Dense output: I (None, 100) I l

reshape_3 | input: (None, 7312)

| z_sample | input: | [(None, 100), (None, 100)] |
| Lambda | output: | (None, 100) | Reshape | output: | (None, 7312, 1)

Supplementary Figure S2. Structure of MetVAE.

®  Normal ® TCGA-CESC ® TCGA-ESCA TCGA-KIRC TCGA-LIHC TCGA-MESO TCGA-PCPG ® TCGASARC ~ ® TCGATGCT @ TCGAUCEC
® TCGA-ACC ® TCGACHOL  ® TCGA-GBM TCGAKIRP TCGA-LUAD TCGA-OV TCGAPRAD @ TCGASKCM @ TCGATHCA @ TCGA-UCS
® TCGABLCA  ® TCGACOAD  ® TCGAHNSC TCGA-LAML TCGA-LUSC TCGA-PAAD TCGAREAD ~ ® TCGASTAD @ TCGATHYM @ TCGA-UVM
® TCGABRCA @ TCGA-DLBC ® TCGAKICH TCGALGG
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Supplementary Figure S3. Primary tumor distribution.
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Supplementary Figure S4. Confusion matrix of benchmarking.



