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Improvement and application of a fast labeling system for bulk internalized vesicles
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Abstract: To study trafficking of bulk internalized vesicles such as macropinosome and lysosome in live cells, an efficient and conve-
nient assay was established according to the axon turning assay. By injecting indicator or fluorescent dyes through a micropipette with
air pressure into cell cultures to create a stable gradient around the micropipette tip, vesicles were indicated and labeled. With live cell
imaging, the whole process was recorded. Without wash-out of fluorescent dyes and transferring, this assay is an effective, fast labeling

system for bulk internalized vesicles, and can also be combined with imaging system.
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Fig. 1. Equipment setup for the bulk internalized vesicle labeling assay using a confocal imaging system. Image in 4 shows the tip of

a micropipette. Scale bar, 5 um B: Schematic diagram of the vesicle labeling assay system.
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Fig. 2. Diffusion profile of Sulforhodamine 101 (SR101) when ejected from the tip of a micropipette. 4: Schematic of fluorescence
detection position. Circles in different colors denote different distances from the tip of the micropipette. Scale bar, 50 pm. B: Quantita-
tive analysis of SR101 fluorescence intensities. Fluorescence intensities at three different points on each circle were collected and used
for data analysis. Data were normalized to the average fluorescence intensity measured at the position 15 um from the source 10 min
after SR101 ejection. The arrow marks the time point when the pulsatile application of SR101 was started. Error bars indicate SEM.
C: The diffusion profile of SR101 around ~300 pm from the micropipette tip at different time points is illustrated in a three dimen-
sional surface plot, which was generated using ImageJ with the Interactive 3D Surface Plot plugin. X axis and Y axis indicate distance
from the tip of micropipette. Note that the diffusion profile of SR101 becomes relatively stable within 5 min after its application and
keeps for more than 30 min.
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Fig. 3. ATP-induced macropinosome during microglial migration. 4: Representative phase contrast image of microglia during ATP-

induced microglial migration. Note that there were some refringent vesicles in microglia, and red arrows indicate some of the repre-

sentative ones. Scale bar, 50 um. B: Vesicles formation during ATP-induced microglial migration can be labeled by macropinosome

markers, e.g. Dextran. Example images showing ATP-induced macropinocytosis labeled by Alexa Fluor 488 Dextran (3 000 MW, 1
ng/puL; green, AF3K) and Texas Red Dextran (70 000 MW, 1 ng/uL; red, TR70K). Scale bar, 10 um. C: Time series showing different

patterns of macropinosomes trafficking. Arrows in top panels indicate small vesicles fission from a macropinosome. Red and green

arrows in middle and bottom panels indicate interaction of two macropinosomes after their formation. White and yellow arrows in

bottom panels indicate maturation of macropinosomes. Scale bar, 10 um. D: Quantification of macropinosomes area after entering into

microglia.
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min FFAHPRIEAE /N, XA FERFLEZ) 15 min, &5
BHHH K (B 3D).
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Fig. 4. Labeling of cell membrane during microglial migration.
Representative time-lapse images of microglia before (4, 0 min)
and after (B) exposure to an ATP gradient created by pulsatile
application of 1 mmol/L ATP in the micropipette (positioned at
the right top of the images, P1 at different time points as indicated).
Cells were labeled with 5 pg/ul CellMask (during the first 10
min) applied through a micropipette positioned at the right bot-
tom of the images (P2). The blue arrow indicates the formation
of a typical macropinosome during microglial migration induced
by ATP. Cell ruffle closes to form a circular vesicle at leading
edge of microglia and then moves towards the nucleus. Scale
bar, 10 pm.
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