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Evaluation of HEK293 Cell Adhesion on CELLAZIP™ F-coated plates:
Retention Rate Before and After Washing

[Introduction]

Washing steps are indispensable in cell-based evaluation workflows; however, they are also one of the
primary causes of cell detachment from the substrate. Excessive cell loss can make it difficult to obtain
reliable image data during subsequent staining and imaging procedures, potentially resulting in the need to
repeat experiments.

In this study, HEK293 cells were cultured on CELLAZIP™ F-coated plates, followed by washing with D-PBS
(-), a procedure commonly used in immunostaining and other cell-based assays. The extent of washing-in-
duced cell detachment was evaluated and compared with commercially available competitor plates.

[Experimental Methods])
HEK?293 cells suspended in culture medium were seeded at 5,000 cells/well into CELLAZIP™ F-coated

plates, competitor TC-treated plates, and competitor poly-D-lysine pre-coated plates. Cells were cultured for
4 days in an incubator at 37°C and 5% COs-.

To evaluate cell adhesion behavior during washing alone, no fixation procedure was performed. Wells were
washed with D-PBS(-) O, 2, 5, or 7 times.

Washing Procedure:
1.Aspirate medium from the well
2.Add D-PBS(-)
3.Aspirate D-PBS(-)
4. Repeat as required
5.Finally, refill with culture medium

Calcein-AM solution was added to each well, followed by incubation for 5 minutes at 37° C and 5% CO:.. Cell
morphology and coverage after washing were evaluated using phase-contrast microscopy and a CQ1 imag-
ing system (4 X objective lens, 4 fields of view, single Z-slice). Cells were visualized by Calcein fluorescence
(green) (Table 1).
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Table 1. Cells, Reagents, and Imaging Equipment

-CELLAZIP™ F-coated
96-well microplate -Competitor TC-treated
-Competitor poly-D-lysine pre-coated
Cell culture | -, HEK293 (#85120602, ECACC)
) DMEM* (#08458-45, nacalai tesque) + 10%FBS (#172012-500mL, Thermo Fisher Scientific) + 1%
Medium Penicillin-Streptomycin Mixed Solution (#26253-84, nacalai tesque) *High glucose
Wash solution D-PBS(-) (#14249-24, nacalai tesque)
Staining Intracellular Staining Calcein-AM Solution (1 mmol/L in DMSO, 0.99mg/mL; #19177-14, nacalai tesque, Inc.)
Imaging system All-in-One Fluorescence Microscope (BZ-X810, KEYENCE)
Imaging and 8Ing Sy CellVoyager CQ1 (Yokogawa Electric Corp.)
analysis
Data analysis software CellPathfinder (Yokogawa Electric Corp.)

For all washing procedures, dispensing and aspiration were performed from the 9 o'clock position along the
well wall using an electronic pipette at the lowest speed setting (speed 1).

[Results and Discussion]

Following the washing procedures, cells were observed by phase-contrast microscopy. Significant cell
detachment was observed on the competitor TC-treated plate. The difference became particularly evident
after only two washing cycles, indicating limited resistance of the TC-treated surface to D-PBS(-) washing.

In addition, substantial changes in cell morphology were observed on the competitor poly-D-lysine pre-coated
plate as the number of washing cycles increased (Fig.1).

<Before washing> <After 7 washes>

CELLAZIP™ F-coated plate Competitor poly-D-lysine plate

Fig.1 Changes in Cell Morphology Induced by Washing (Scale bar = 200 um)
Subsequent observation using the CQ1 imaging system showed that cells cultured on the CELLAZIP™

F-coated plate maintained a uniform cell layer even after seven washing cycles, without the circular areas of
cell loss observed on the competitor poly-D-lysine pre-coated plate (Fig. 2).
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Fig.2 Cell Detachment Caused by Washing
(HEK293 cells, Calcein fluorescence (green), 4 X objective lens, 4 fields of view)

Quantitative analysis of the acquired images demonstrated that the CELLAZIP™ F-coated plate maintained
a high cell retention rate (*) even after repeated washing (Fig. 3). These results indicate that HEK293 cells
adhered strongly and stably to the CELLAZIP™ F-coated plate.
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Fig.3 Cell Retention Rate (*) After Washing

Cell Retention Rate (*) was calculated as follows:

. Cell Coverage After 7 Washes
Cell Retention Rate (%)= - x100
Cell Coverage Before Washing (O Washes)
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