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Background Aim
+ Mixed cell populations represent physiological systems + Identify cells and assign cell types.
better than single populations. + How much IgG does each cell type bind?

+ ldentifying cell types in mixed populations is difficult.

Knime nodes used in workflow

Image reader (Table): Reads images from vari- > () » Image Segment Features: Calculate features of
ous file formats supported by the Bio-Formats li- | an image under consideration of a given labelling.

brary and imports them to the KNIME-internal im- U, & Rule Engine: Matches each row of the input table

age format. to a list of user-defined rules.
ol Cell Segmentation with Cellpose: apply one of N Violin Plot (Plotly): Visualise multiple plots simul-
a the pretrained models ('nuclei or ‘cyto’) on the in- ISE taneously across various categories or group-
put image. memberships.
> bL > Labeling to image: C?nverts segmentations in @ Image Writer: Write image to formats support by
(set of) column(s) to images. > _'l scifio library
» |() » Feature Calculator (BETA): Calculate numerical | | | |
: : : — CSV Writer: Write string/numerical data to file.
features of an image, segmentations or segment >
on an image.
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Background Aim
+ Mixed cell populations represent physiological systems + ldentify cells and assign cell types.
better than single populations + How much IgG does each cell type bind?

+ ldentifying cell types in mixed populations is difficult

Knime workflow

e Workflow on KNIME hub: https://kni.me/w/5SBkwwNNnsaEL5IRr

the specified in the first node.

The workflow assumes that:
- Channel 1 is IgG (green)
- Channel 2 is Cy5 (red)
- Channel 3 is the channel to be segmented
(I n3m|l1 d light ) gen
- Channel 4 is DAPI (blug)

erate file names for output files

String ipulation String
- further channels can be present but will be ignored
— s e o ks e

If the channels are not in the specified order listed

above, the workflow will still happen, Le. it will not fail, L] L]

but the results will not be correct! Node 28: generatge Node 29
segmentation file name

Column Filter Labeling to Image

Image Readst Splitter  Split Collection Cell Segmentation - (ST - Joiner (deprecated)  Image Writer
List Files/Folders Path to String {Table) {uncropped) Column  Column Rename Column Filter with Cellpose RowlD — — R,
L] L] >
3 — )| — ~ A3 - L1 LS be -
.F':'E' =i . o >k > > Fis® g e ’E} = g Node 9 Node 33 (]
[ ] [ ] L] ] L] [ ] \ [ ] [ ] [ ] x Node 31 Node 7: save segmentation
Node 1: specify folder  Mode 3 Node 2: read Node 38: split Node 40 Node 32: rename | Node 6: extract transmitted Node 119 \ image (optional but highly
containing images all image files multichannel image columns corresponding  light channel for segmentation \ Noptional: Generate images from segmentation recommended for quality contral)
for processing to the channel signal | Good idea for quality control purposes
| N
|
| o Prepare data for export and write feature (object) prup erties to disk. The first column contains the filename for the
Measure feature (object) properties, e.g. size (numbers of pixels), intensity-related parameters (Mean, Median,  Maximum, ..} respective objects found. The Label column contains a unique identifier [number 1-n) for each object per image.
This list can be expanded.
{ ) Se " Specify the file name and destination for the results file wich can then be processed further.
| mage Segmen
Features
i
[ ] Calculate raw Classification rule ~— Joiner (deprecated)Column Resorter  CSV Writer
Node 85: calculate object areas Joiner (depr ) integ intensities variable setup Rule Engine RowlD String Manipulation String Manipulation — —— )
in numbers of pixels o . I 1‘: > Lg ':ﬁ; > D'E
\ W e _D q} o e > > Al
Column List Feature Loop End (Column IS -
Column Filter Loop Start Joiner (depr ) C (BETA) Append) Column Filter| [ ] [ ] Node 107 Node 118 L d Node 22: add column Mode 30 Node 21: export results
» — I'. | Mode 88 Node 87 Node 89 cell type Mode 26: generate new  Node 93: label objects ~ Mode 27: re-generate with filename to as csv file
o g g ,y > ) » > (= > > i classifier Row ID column with object number original rowlD for results table
€ / each image
L] L] L] L] | [ ]
Mode B3: filter for Mode 74: loop through Mode 78: join segmentation Node 82: measure intensity Node B1: aggregate  Node B4: remove
fluorescence channels  fluorescence channels and fluorescence channel parameters for each identified results in one table  duplicate columns
object for each channel and file
Display results as violin plots after the results table has been tidied externally.
Violin Plot
CSV Reader Row Filter String Manipulation Color Manager (Plotly)
E_, > > > s > »n »
CSV Reader ] L ] \ L1 ]
) Node 101: read tidied Mode 95 \ Mode 97: plot MNode 98: plot parametersNode 99
.jﬁf—. > results.csv file | parameters for conditions, determined
| per condition from file names
L \ Violin Plot
Node 109: read in ' Color Manager (Plotly)
classification size
and intensity cutoff pn pE
parameters
L] L]

Mode 91: plot paramters  Node 92
for classified cell types

Results Acknowledgements
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