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Batch effects can mask biological effect

Biological effect

Estimated batch effect
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Batch effects between pixels and tissue sections

(o] MALDI
§ Peptide MSI of tissue sections from same
= ,,m patient on same slide after tryptic digest:
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Batch effects between slides

e 2 gastric cancer tissue microarrays
« 50+51 = 101 patients =
« 2-3 cores per patient
e Clinical data:
- TNM,G
- Hist. type
- Survival
58 wall cores of cow liver 3

« 9 matched human control samples 3
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TMA = batch effect

157 vars - Patient cores

 Average peptide MSI spectra
o After TopHat baseline subtraction:
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Implications: how to distinguish biological from technical

effects?
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Can we use wall cores for normalization?
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Verification on internal controls

pxintensity (arb. unit) 1482.238 m/z +
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Normalization of patient cores

® non-normalized

® normalized
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Statistics on normalized patient cores

miz 1049.74 m/z 1049.74

157 vars - Patient cores
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Batch effects in 3D MSI
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Batch effects in 3D MSI




Time and slide effect in 3D data
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Solution: randomization of slides and tissues on slide
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3D MSI: outlier detection

Deparaffinization &

antigen retrieval

Adding Cyt. C Trypsin application Overnight Adding
tryptic peptide
digestion standard

Quality control

“

Matrix application
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effects between centers
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Centrahzed sample preparation:

BSA peptide digest
concentration series: 1
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5 TMA per center
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Absolute vs. relative

Multivariate (random forest)
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Correlation coefficients between centers:
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Conclusions

 (Block-) Randomize where possible!!

e Use robust similarity/distance metrics

There is still lot to do:
 Recipes to guantify (CV) batch effects in own workflow

 Establish internal quality controls for
 Iinstrument performance before and during measurements
e sample preparation

e Establish new normalization methods

« More meta-studies on sample preparation protocols
%
% Maastricht University N1}



VIi4 |

MAASTRICHT FOR IMAGING

Maastricht University ‘ n @M4i | b.balluff@maastrichtuniversity.nl



	Foliennummer 1
	Batch effects can mask biological effect
	Batch effects between pixels and tissue sections
	Batch effects between slides
	TMA = batch effect
	Implications: how to distinguish biological from technical effects?
	Can we use wall cores for normalization?
	Verification on internal controls
	Normalization of patient cores
	Statistics on normalized patient cores
	Batch effects in 3D MSI
	Batch effects in 3D MSI
	Time and slide effect in 3D data
	3D MSI: outlier detection
	Batch effects between centers
	Absolute vs. relative effects
	Conclusions
	Foliennummer 19

