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  Most conversion tools expect a single
    counts matrix  split layers cause failures

3 separate
layers

Test scenarios:
Single batch  1 layer (no split)
Two batches  2 layers (split by batch)
Five batches  5 layers (split by batch)
Mixed layers  split + NormalizeData()

A   Seurat V5 Split Layers Problem Single batch Two batches Five batches Mixed layers

CrossCell

Zellkonverter

anndataR

convert2anndata

easySCF

0.04s 0.04s 0.08s 0.10s

8.4s

3.6s 3.3s 3.9s 3.8s

9.9s 8.5s 9.2s 9.7s

5.7s 4.0s 4.3s 4.3s

CrossCell 4/4  |  Zellkonverter 1/4  |  anndataR 4/4  |  convert2anndata 4/4  |  easySCF 4/4

B   Compatibility Matrix

10 1 100 101

Conversion Time (s, log scale)

Single batch

Two batches

Five batches

Mixed layers

0.04s

0.04s

0.08s

0.10s

8.4s
3.6s

3.3s

3.9s

3.8s

9.9s

8.5s

9.2s

9.7s

5.7s

4.0s

4.3s

4.3s

261×

199×

110×

100×

C   Conversion Speed (log scale)

CrossCell
Zellkonverter
anndataR
convert2anndata
easySCF

1. Detect split layers Scan RNA assay for
prefix-grouped layers

2. Group by prefix counts.batch1, counts.batch2
 "counts" group

3. CSC  CSR convert Transpose sparse format
for row-wise ops

4. Row-wise concat Stack batches into
single matrix

5. Write unified X Output standard H5AD
with merged counts

 Use  --keep-layers  to skip merge (steps 3 5) and preserve split structure

D   CrossCell Split Layers Pipeline


