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258 Biophysical parameters | P1 P5 P10 Volume
Avg. Area (um?) 0.22 0.18 0.20 -
Avg. Density (#M/um?) 955.58 985.20 1012 -
25 0 Avg. #M/C 196.17 169.82 195 199.86
Clustered Area (%) 12.32 10.05 7.19
Molecule Fraction 46.1 42.45 43.97 42.77

FIG. 6: (A) Volume image of a cell displaying 3D organization of HA molecules. In addition, diagonal sectional view of the 3D cluster indicates
the local density of clusters across the cell volume. Along side enlarged section of a single cluster is also shown. Orthogonal sectional views
(along XY, YZ, XZ) of a specific region of 3D cell. Alongside intensity plots are also shown that indicate average HA cluster size of ~ 240 nm
(see, orange arrow) and typical single molecule size (localization precision) of 26.2 nm (see, blue arrow). (B) Estimated biophysical parameters
(average cluster area, density and # molecules per cluster) related to local cell physiology indicates that most of the clusters are spread over
less than an area of 200 nm with an average density of about 1k #M/um?. These parameters are critical for understanding HA dynamics and
help determine underlying biophysical processes. In addition, estimated from the cell volume shows the clustered molecule fraction of ~ 42.77,
indicating 42.77% of the total HA molecules are clustered, and rest remains unclustered, post 24 hrs of transfection. The clustered area
fraction (which is the ratio of clustered area to the total cell area) is found be about 0.981%, indicating a < 1% area is occupied by clusters.

il
2

| Partha P. Mondal, PLoS ONE 15, e0242452 (2020).

| F. Balzarotti, et al. Science 355, 606612 (2017).

[3] L. Gu, et al. Nat. Methods 16, 1114-1118 (2019).

[4] L. Reymond, et al. Opt. Express 27, 24578-24590 (2019).

[5] J. Cnossen, et al. Nat. Methods 17, 59-63 (2020).

[6] K. C. Gwosch, J. K. Pape, F. Balzarotti, et al., Nat. Methods 17, 217-

224 (2020).

[7] Jeffrey T. Petty, Chaoyang Fan, Sandra P. Story, et al., J. Phys. Chem.
Lett. 1, 2524-2529 (2010).

[8] R. Schmidt, Tobias Weihs, Christian A. Wurm et al., Nature Comm.
12, 1478 (2021).

[9] https://www.electronicscomp.com/mcp41010-10k-digital-
potentiometer-with-spi-interface-ic?search=MCP41010) via
Arduino(microcontroller.

[10] A. K. Gustavsson, Petrov, P. N.; Lee, M. Y., Shechtman, Y., and
Moerner, W. E. , Nat. Comm. 9, 123 (2018).

[11] W. R. Legant, Lin Shao, Jonathan B Grimm, Timothy A Brown, Daniel
E Milkie, Brian B Avants, Luke D Lavis, Eric Betzig, Nat. Methods 13,
359-65 (2016).

[12] B. Huang, Wenqgin Wang, Mark Bates and Xiaowei Zhuang, Science
319, 810-813 (2008).

[13] Y. M. Sigal, Bae, H., Bogart, L. J., Hensch, T. K., and Zhuang, X.,
Proc. Natl. Acad. Sci. U S A 116, 7071-7076 (2019).

[14] Y. M. Sigal, Speer, C. M., Babcock, H. P., and Zhuang, X., Cell 163,
493-505 (2015).

[15] K. T. Haas, Compans, B., Letellier, M., Bartol, T. M., Grillo-Bosch,
D., Sejnowski, T. J., eLife 7, e31755 (2018).

[16] A. Bodén, Francesca Pennacchietti, Giovanna Coceano, Martina
Damenti, Michael Ratz and Ilaria Testa Nature Biotech. 39, 609-618
(2021).

[17] Partha P. Mondal and Samuel T. Hess, Appl. Phys. Lett. 110, 211102
(2017).

[18] R. E. Thompson, Larson D. R., Webb W. W., Biophys. Jl. 82,
2775-2783 (2002).

[19] W. E. Moerner and L. Kador, Phys. Rev. Lett. 62, 2535 (1989).

[20] B. Lounis, W. E. Moerner, Nature 407, 491-493 (2000).

[21] S. T. Hess, T. P. K. Girirajan, and M. D. Mason, Biophys.J. 91, 4258

[\]

(2006).

2] M. Valles and S. T. Hess, iSci. Note. 2, 1 (2017).

3] S. W. Hell, J. Wichmann, Optics Letters 19, 780-782 (1994).

4] M. J. Rust, M. Bates, and X. Zhuang, Nature Methods 3, 793 (2006).

5] E. Betzig, G. H. Patterson, R. Sougrat, et al., Science 313, 1642 (2006).

6] M. G. Gustafsson, PNAS 102, 13081 (2005).

7] J. Folling, M. Bossi, H. Bock, et al., Nat. Meth. 5, 943 (2008).

8] T. Dertinger, R. Colyer, G. Iyer, S. Weiss, and J. Enderlein, PNAS 106,
22287 (2009).

[29] A. Sharonov , PNAS 103, 18911 (2006).

[30] G. Giannone , Biophys. J. 99, 1303 (2010).

[31] Partha P. Mondal, Micros. Res. Tech. 80, 333 (2017).

[

[

2
2
2
2
2
2
2

32] Partha P. Mondal and S. T. Hess, App. Phys. Lett. 110, 211102 (2017).
33] F. C. Zanacchi, Z. Lavagnino, M. P. Donnorso, et al., Nat. Meth. 8,
1047 (2011).

4] Y. Zhang, Nat. Meth. 17, 225 (2020).

5] K. AbuZineh, Sci. Adv. 4, eaat5304 (2018).

6] M. J. Mlodzianoski, iSci. Note. 1, 5 (2016).

7] J. V. Thevathasan, Nat. Meth. 16, 1045 (2019).

8] Satoshi Habuchi, iSci. Note. 4, 1 (2019).

9] H. Ma, Jianquan Xu and Yang Liu, Science Advances 5, eaaw0683

(2019).

[40] R. Turcotte , PNAS 116, 9586 (2019).

[41] C. Wang , PNAS 116, 15817 (2019).

[42] Partha P. Mondal and J. Basumatary, Scanning Single Molecule
Localization Microscopy (scanSMLM) for Super-resolution Optical
Volume Imaging, Indian Patent Filed (#202241020010), 01 April, 2022.

[43] N. M. Curthoys et al., Biophys. J. 116, 893-909 (2019).

[44] P. Chlanda, and J. Zimmerberg, FEBS Lett. 590, 1940 (2016).

[45] S. T. Hess, Gould, T.J., Gudheti, M.V. et al., Proc. Natl. Acad. Sci.
USA 2007, 104, 17370-17375.

[46] M. A. Mohr, et al., Angewandte Chemie 56, 11628-11633 (2017).

[47] J. H. M. van der Velde, Jens Oelerich, Nature Comm. 7, 10144 (2016).

[48] R. Berardozzi, Virgile Adam, Alexandre Martins, and Dominique
Bourgeois, J. Am. Chem. Soc. 138, 558-565 (2016).

[49] B. Liu et al., J1. Infectious Diseases, 216, S548-S554 (2017).

3
3
3
3
3
3



