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Fig. 3: Localization maps of membrane proteins involved in the initial T-cell immune
response. Positions of protein molecules obtained from SLN (white dots) at the 0 nm plane on either
Jurkat T cells or human effector T cells are superimposed on membrane topography maps obtained
from VA-TIRFM. The color bars represent distance from the glass in nm. Scale bars: 1 pm.



bioRxiv preprint doi: https://doi.org/10.1101/766196; this version posted September 12, 2019. The copyright holder for this preprint (which was
not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

_ 10044 oy e
= -Iu . e
£ 807 1 i 1
=2 o I
3 o] .
z |
N 20 - .
0 T T T T T T T T T
ng{ CD45TCRECD4 LekPLa? LAT cp2fep2?
60
B ——TCRap
——CD45
g 451 TCR¢,
5 CD4
£ 30 — LK
e VN, LCK
3 =Ng . LAT
5 >
8 :
e}
05 : . . ;
0 100 200 300 400
R (nm)
_300C
E P
=
< 250 .
£ 200 ] l
5 150_. i T [ ¢ . . y
100 7 ° il N
.g ] . ® I ‘l’ I
§ 50_ .o T e e |
0

T T T T T T T T
TCR TCR¢, €D4 Lok Lek? LAT cp2Fep2?
P

Fig. 4. Quantitative measures for the distribution of proteins on the T-cell surface: (A)
Percentage of molecules on microvillar (MV) regions of the membrane. The values for individual
cells are shown as dots in the plot. (B) Cumulative increase of the fraction of total molecules on
each cell as a function of the distance from the central microvilli region, normalized by the
cumulative increase in the fraction of area (8Count/6Area) as a function of distance from microvilli.
(C) Maximum cluster sizes. The values for individual cells are shown as dots in the plot. The gray
bars are averages over all cells measured at the 0 nm plane. Error bars represent standard errors of
the mean. The E and J superscripts following some protein names denote values obtained with
effector cells and Jurkat cells, respectively. When no superscript is shown, the values were obtained
with Jurkat cells.
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Fig. 5: F-Actin and p-ERM both localize within the microvilli of T cells. (A-B) Super-resolution
localization maps of Alexa-647-phalloidin labelled F-actin (white dots) overlaid with the 3D surface
reconstruction map, showing that F-actin localizes within microvilli. The color bars represent
distance from the glass in nm. Scale bars: 1 pm. (C) TEM images of Jurkat cells showing the parallel
actin filaments within microvilli (white arrows). (D) The zoomed image of the section indicated by
red box in C. (E-G) Super-resolution localization maps of p-ERM molecules (white dots) overlaid
with the 3D surface reconstruction map. The color bars represent distance from the glass in nm.
Scale bar: 1 um. (G) Percentage of p-ERM molecules on microvillar (MV) regions at the 0 nm and
-400 nm planes for effector cells (ERME) and Jurkat cells (ERMY). The values for individual cells
are shown as points in the plot. (H) Cumulative increase of the fraction of total molecules on each
cell as a function of the distance from the central microvilli region, normalized by the cumulative
increase in the fraction of area as a function of distance from microvilli (6Count/3Area). The plots
are averages over all cells measured. Error bars represent standard errors of the mean. (1-J) Super-
resolution image of the actin meshwork in the cytoplasmic region of a Jurkat cell. (I) Super-
resolution image of the actin meshwork in a 1 pm section of the cytoplasmic region of a Jurkat cell,
captured by a 3D super-resolution microscope. (J) A zoomed image of the section indicated by a
red box in A
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Fig. 6: Super-resolution microscopy reveals strong co-localization of p-ERM with F-actin and
with TCRap. (A) Super-resolution image of a Jurkat cell labelled with Alexa 568 conjugated anti-
phospho-ERM antibodies (Green). (B) Super-resolution image of the same cell labelled with Alexa-
647 phalloidin (Red), which stains F-actin. (C) Same as A, but p-ERM molecules that have at least
one actin molecule within a radius of 45 nm are marked yellow. (D) Super-resolution image of a
Jurkat cell labelled with Alexa Fluor 647 anti-human TCRaf antibodies (Red). (E) Super-resolution
image of the same cell labelled with Alexa 568 conjugated anti-phospho-ERM antibodies (Green).
(F) Same as in D, but TCRap molecules that have at least one p-ERM molecule within a radius of
45 nm are marked yellow. Scale bars: 0.5 pm.
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Figure 7. Effect of dominant-negative ezrin transfection on the localization of TCRaf with
respect to 3D topography of Jurkat T cells. (A) Percentage of TCRaf molecules on microvilli as
a function of different transfection levels. ‘No’ refers to no transfection, ‘L’- low, ‘M’- medium,
‘H’- high. (B) Cumulative increase of the fraction of total molecules on each cell as a function of
the distance from the central microvilli region, normalized by the cumulative increase in the fraction
of area (6Count/dArea plot). The plots are averages over all cells measured. Error bars represent
standard errors of the mean. (C) Change of maximum cluster sizes of TCRaff molecules in response
to different transfection levels. Labels as in A. (D) Correlation of percentage of TCRaf3 molecules
in the microvilli regions and the transfection efficiency, as measured through Alexa-405 intensity.
The blue line is a guide to the eye.
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