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Which QC do you use for single-

cell data?



QC for Visium HD is conceptually the same 

as single-cell QC — but computed per High-

Definition spot rather than per cell.

Cell → Spot



Why QC of spatial data?

High-density spots can capture technical artifacts (folds, bubbles, staining 
issues).
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Why QC of spatial data?

High-density spots can capture technical artifacts (folds, bubbles, staining 
issues).

Artifacts are often spatially coherent — affecting contiguous regions, not just 
individual spots.

Poor-quality regions can bias downstream analyses (clustering, spatial DE, 
trajectory analysis).



QC in Visium HD

Same metrics as single-cell RNA-seq:

Total UMIs per spot

Number of genes per spot

Mitochondrial fraction

Key difference: unit is HD spot, not single cell.

Neighboring spots share microenvironment → spatial artifacts can emerge



Example of spots removal
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SpotSweeper: spatially aware QC



SpotSweeper (spot-level artifacts)
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SpotSweeper (region-level artifacts)
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SpotSweeper (region-level artifacts)
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SpotSweeper (region-level artifacts)

1. The k-NN for each spot are identified based on the spatial coordinates

2. For each neighborhood size (i.e., scale), local variance of the mitochondrial ratio is calculated and
adjusted for a mean-variance relationship using linear regression

3. Mean-corrected local variance = the residuals of the linear regression

4. Perform PCAon the mean-corrected local variances of all neighborhood sizes

5. Apply k-means clustering (k=2) in the first two PCsto identify regional artifacts compared to high-
quality tissue

Totty, Hicks, Guo (2024)



Preserve biological variability while removing 
technical artifacts: SpotSweeper

Detects spatially coherent low-quality regions in Visium HD slides.

Uses per-spot QC metrics (mainly mitochondrial fraction) and spatial 
neighborhood info.

Flags artifacts for downstream masking/removal.

Works across multiple neighborhood scales to detect both small and large 
defects.



How do you normalize your single-cell data?



Log-normalization

• Simplest and most commonly-used normalization strategy

• Divide all counts for each spot by a spot-specific scaling factor (i.e. size factor)

• Assumes that any cell-specific bias (e.g., in capture or amplification efficiency) 
affects all genes equally via scaling of the expected mean count for that cell

𝑖𝑗 𝑒𝑌 = 𝑙𝑜𝑔 ((
𝑋𝑖𝑗

𝑖σ 𝑋𝑖𝑗
) + 1)



How about any other method?



Can we use scTranscform?

Though sctransform removes library size effects

effectively, their confounding with biology results

in removal of biological effects as well.

➢ Tested the effects of normalization on spatial domain 

identification

See also for imageing-basedSRT…



SpaNorm

Salim*, Bhuva*,…, Davis (2024)



Thank you
D A T A  S C I E N T I S T S  F O R  L I F E

sib.swiss
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