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There 1s an ongoing crisis in reproducibility in scientific studies, and studies in spatial
biology are no exception. Cell DIVE™ Multiplex imaging solution (Leica Microsystems) : A Pancreatic Ductal Adenocarcinoma from Pantomics
provides reliable workflow solutions to minimize variability from study to study. Cell : Group
DIVE allows probing and imaging of dozens of biomarkers on a whole tissue section 1 2 3 4 5 6
with an iterative staining and dye inactivation workflow. At its core, Cell DIVE is BATCH 1 SLIDE-1380 SLIDE-1383 SLIDE-1386 SLIDE-1389 SLIDE-1392 SLIDE-1395
designed to provide methods reproducibility, from tissue preparation, antigen retrieval, ©+ [BATCH 2 SLIDE-1381 SLIDE-1384 SLIDE-138/ SLIDE-1390 SLIDE-1393 SLIDE-1396

and sample imaging and slide storage. Cell DIVE is designed to work with directly . B C

Group Group Group Group Group

conjugated primary antibodies, another source of variability. However, conjugated - |Round 1
antibodies from Cell Signaling Technology (CST) are rigorously validated using - |Channel Biomarker AB Dye Clone
stringent acceptance criteria to reduce variability. In addition, the use of recombinant . |GREEN VIM AF488 D21H3 : SLIDE-1381 SLIDE-1389 SLIDE-1390
antibodies, the consistent conjugate brightness and antibody degree-of-labeling . |ORANGE |CD68 AFS>>  |DABSC
reduce lot to lot variability, ensuring reliable conjugated antibodies for spatial biology : FARRED [SURVIVIN _ [AF64/ 716487 :
- - L . . . INIR CD45 AF750 DI9MS8I :
studies. High resolution imaging results are obtained by consistent round to round : :
Imaging, consistent calibration and corrections, and reduction of human error using Round 2 _ :
.. . . _ _ _ Channel Biomarker AB Dye Clone :
the BAB _200 I|gum hand Ing solution (_Advar?ced So_lutlons L|fc_a Sciences). We pr_es_ent - |GREEN _ |SMA AF48R AKON :
nere, an iterative biomarker study using adjacent tissue sections probed with distinct :  |qeancE D3 AFSES D7AGE .
ots of CST antibody panels, imaged in temporally separated batches using a Cell DIVE : |faArRRED D56 AF647 E7X9M :
imager fitted with a BAB200 liquid handler. Following robust analysis (segmentation, - [NIR CD8 AF750 DSASY :
nhenotyping and statistical analysis), we report the reproducibility findings across Round 3 SHDESES SHIDE1SES
narameters. Methods and results reproducibility in spatial biology 1s essential for . |Channel Biomarker AB Dye Clone :
reliable insight generation, giving confidence in the quality of future studies aimed GREEN  NAK AF488 D4Y7E
atimproving patient outcomes. . |ORANGE (D31 AF555 83C2 :
* |FARRED KI67 AF647 D2H10
NIR CD11B AF750 D6X1N

Figure 1: Experimental design of repeatability study (Figure 1). Pancreatic ductal adenocarcinoma slides were
separated into two batches (Fig 1A). Slides were stained separately using three rounds of biomarker antibodies

(Fig 1A). Note, each batch was stained using a different antibody lot. Fully automated staining and imaging was done
using the Cell DIVE system fitted with the BAB 200 system (Fig. 1C). Cells were segmented and phenotyped .
for each biomarker antibody using Al based segmentation (Fig 1D). Cell counts for each biomarker were divided by total :
number of cells to give a percentage of biomarker positive cells out of total cells for each biomarker. .
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Reproducibility 1s a critical component of cancer research, and several factors can
affect the reproducibility of experimental results in spatial biology. Antibody validation
IS an essential step in cancer research to ensure that the antibodies used are specific

and reliable. The validation process involves testing the antibody to confirm that it : Figure 2: Visualization of all biomarkers across each slide. Notice overall similarities across slides.

recognizes the target protein or molecule accurately and without Cross-reaclivity WIth | i it i i e e e e eeeeeenesesseeeeeeeeeseesesaseeaeasnaensssssseeeseseeeesssssesesssannsnsseassssssseesessssssseseesessssssnnnnnsssnsssssseas
other proteins. These antibodies must maintain robust staining of samples, between AT antibod | o | Fiqure 3

lots, and over time. Moreover, tissue samples must be collected, processed, and ; antibodies undergo a vigorous validation process to ensure antibody ; :

sectioned accurately to ensure the reproducibility and reliability of results. . performance on FFPE tissue. All antibodies in this study were direct conjugates - A

Furthermore, automated systems are increasingly being used in cancer researchto - O off the shelf (OTS) commercial conjugates.Tissue was obtained from a : Pearson Correlation Test CD11B  CD31 CDE3  CD45 CD56 CDS8A  CD68 KI67 NAK SMA  SURV ViM
enhance the reproducibi“ty and efficiency of experiments_ Howeve g It IS crucial to . commercial source (PantOmiCS; Table 1) Two batches of antibodies were diluted : Pearson Correlation Coefficient r 0.855 0.710 0.702 0.777 0.848 0.620 0.900 0.962 0.866 0.883 0.990 0.927
ensure that the automated systems used are properly validated and optimized to Into two 96 well plate batches and used to stain separately two batches of slides - n 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
ensure their reliability and reproducibility. Here we test the reproducibility of the Cell - Via an automated liquid handling and plate handling application (BioAssembly : t-distance 3.290933 2.0180598 1.971926 2.464826 3.19583237 1.580819 4.126475 7.018535 3.467397 3.767092 14.03435 4.940306
DIVE solution fitted with a BAB 200 automated system and CST validated antibodies ~ : B0t BAB200). Slides were imaged on the Cell DIVE using four channels plus : DF:  4.00 400 400  4.00 400 400 400 400 400 400 400  4.00
(see Methods and Materials and Fig. 1). Many variables ultimately contribute to the - DAPI, with automatic AF removal, corrections and stitching. Fully stitched images pValue: 0.03019 0.11375 0.11990 0.06933  0.03303 0.18907 0.01454 0.00217 0.02564 0.01965 0.00015 0.00782
success of these experiments (Fig. 2) were imported, fused, and segmented using proprietary software developed by R
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o Automated iterative staining and imaging of a 12 full tissue slides with 12
biomarker antibodies using the BAB 200 Cell DIVE multiplexed imaging solution.
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Figure 3: Individual and across all biomarker concordance between batches. To measure single biomarker concordance across all slides, we turned to pearson correlation coefficicient as a measure of between batches.
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Questions?
Contact CellDIVE@Ileica-microsystems.com.
Contact Cellsignal.co
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