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Retraction

The Editorial Board of Progress in Biochemistry and Biophysics solemnly declare that the following article

has been retracted from the journal Progress in Biochemistry and Biophysics
Shi X C, Shen C, Nie W, Liu F, Meng X L. Image analysis on the dynamical behavior of non-muscle myosin II in the cytoskeletal
networks. Prog Biochem Biophys, 2016, 43(3): 244-255

The above article was published in Chinese with English abstract in Issue 3 of Progress in Biochemisiry and
Biophysics in 2016, and available online on the journal’s website (http://www.pibb.ac.cn) on March 21, 2016. It
was found recently that the results included in this article had been published in English in a previous paper (Nie
W, Wei MT, Ou-yang HD, Jedlicka SS, Vavylonis D. Formation of contractile networks and fibers in the medial
cell cortex through myosin-II turnover, contraction, and stress-stabilization. Cytoskeleton (Hoboken), 2015, 72(1):
29-46). As a peer-reviewed journal dedicated to reporting the latest achievements in life sciences, Progress in
Biochemistry and Biophysics opposes duplicate publication of research results. Prior to the acceptance of their
manuscript for publication by Progress in Biochemistry and Biophysics, all the authors of the above retracted paper
submitted signed letter guaranteeing that the paper and its components had not been published elsewhere. We
solemnly condemn this serious academic misconduct and dishonest behavior, and we will reject any manuscripts

from these authors in the next two years, according to the provisions of the journal.
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Fig. 1 Actomyosin fibers and network on cortex of HeLa cells

(a) Fluorescence microscopy images of control cells showing myosin labeled with MRLC-GFP (green) and actin filaments stained with rhodamine

phalloidin (red). (b) Images of cells expressing MRLC-GFP (green) and focal adhesions stained with vinculin antibody (red). We classify cells into three

types (n=70 cells for (a) and n=41 cells for (b) in regarding to the lengths of medial actomyosin fibers and the morphology of the networks. (c)

Comparison of ratio between average MRLC-GFP intensity in cell middle and whole cell within a single confocal slice through the bottom part of the

cell (n=41). Type | and Type Il cells have a larger ratio compared to Type Il . (d) Total number of focal adhesions of whole cells and in the medial

regions of type | and Il cells is significantly larger than in type [l cells (n=41), and the number of medial focal adhesions in typelll cells is close to

zero. *P <0.05, **p <0.01. O: Whole cell; H: Cell middle.
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Fig. 2 Time-lapse fluorescence microscopy images of HeLa cells expressing MRLC-GFP reveal a dynamic activity

of MRLC-GFP foci (formed by myosin minifilaments and actin filaments) on the cortical network
(a) MRLC-GFP foci in a Type | cell assemble into linear structures within 7 min (indicated by red arrow heads). (b) MRLC-GFP foci

appearance/disappearance, making connection and contraction (red and yellow arrow heads) in a Type Il cell. (¢) MRLC-GFP foci

appearance/disappearance (red arrow heads) and contraction in Typelll cells. (d) 3D kymographs of montages of panels (a), (b) and (c). Foci appearance

and disappearance are evident as bright spots. Contraction corresponds to diagonal features in the kymographs. Total time is indicated in each panel.
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Fig. 3 STICS analysis of MRLC-GFP dynamics in control cells at a single confocal slice at cell bottom
(a) Montage picture (right) of selected region in the middle of a Type Il HeLa cell (left). For analysis of steady state dynamics we selected regions of

size 100 pixelsX100 pixels (1 pixel=0.6 mm) that lack stable fibers over 160 s and do not change in average intensity by more than 2%. (b) Percent

change of intensity of selected region over time shows fluctuations within 0.05% of the average intensity. (c) Radially averaged spatial-temporal image

correlation function of selected region as function of radial distance p and delay time. (d) Single exponential fit of the correlation function of panel (c) at

p=0 gives a characteristic decay time 581 s. (¢) Normalized decay curves (at p=0) in different control cells. The average decay time of individual

exponential fits gives Teuo(130£50) s (Mean+SD, n=25).
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Image Analysis on The Dynamical Behavior of Non-muscle
Myosin II in The Cytoskeletal Networks®
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Abstract The morphology and elasticity of adhered cells is closely related to the structure of the cytoskeletal
meshwork and the way that actomyosin fibers interact with each other to form the network, which is mediated by
the activity of myosin II . Therefore the interaction between minifilaments (assembled by non-muscle myosin 1T )
is important to the cell-level cytoskeletal remodeling through mechanosensing. However, at present it is still
difficult to precisely obtain the experimental data of myosin II in vivo because the invasive measurement would
disturb the cellular local structure and physiological activities, and the non-invasive measurement couldn't provide
information about myosin [I activity accurately. In this paper, we developed and applied new images analysis
methods, such as protein fluorescent image tracking and image correlation spectroscopy, to quantify the kinetics of
disassembly and reassembly of actomyosin networks and compared them to studies by other groups. This analysis
suggested the following processes contribute to the assembly of cortical actomyosin and stress fibers: random
myosin mini-filament assembly and disassembly along the cortex; myosin mini-filament aligning and contraction;
stabilization of cortical myosin upon increasing contractile tension. We found that the number of myosin II and
focal adhesions are very important to the formation and stability of the type [, II and Il actomyosin network in
HeLa cells, and the activity of myosin Il , which determines the dynamics of the actomyosin network
reorganization, can be quantified through STICS (spatial temporal image correlation spectroscopy). The formation
oftype I, I, and Il actomyosin networks was explained through a mechanical model by adjusting the parameters
of myosin [I activities and number density. The STICS method used in this study can be applied to evaluate the
activity of other proteins in live cells.

Key words myosin, minifilament, actomyosin, cytoskeletal network, stress fiber, image correlation spectroscopy
(ICS), MRLC-GFP
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Fig. S1 Measuring numbers of focal adhesions in HeLa cells
(a) Images of cells expressing MRLC-GFP and focal adhesions stained with vinculin antibody. (b) Setting domain value and binaryzation of (a).
(c) Setting bandwidth to filter out spots not fit the size requirements. (d) Using particle tracking plug-in tool in ImagelJ to analyze the results after

treatment.
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Fig. S2 Disassembly processes affected by actomyosin fibers in HeLa cells

It shows that the fiber stability related to the stress, by comparing the image of expressing MRLC-GFP before disassembly (a) and after (b). (c) shows
the images of MRLC-GFP in a disassemble cell. The symbol * presents the contraction after disassembly.
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(b)

Fig. S3 MRLC-GFP microscopic images of HeLa cells grown on organic polymer materials
Cells were cultured on the surface hardness of 60 kPa (A-D) and 16kPa (E, F) surfaces for 48 h, and then were treated with drug. Cells were used for
10 wmol/L Y-27632 (A, B) and 50 wmol/L blebbistatin (C, D), and 20 wmol/L ML-7 (E, F) after 30 min of processing MRLC-GFP.

Fig. S4 Compared with 50 pmol/L blebbistatin depolymerization under different time of HeLa cells in actomyosin network
(A,A',A", B, and B'") are HeLa cells in the blebbistatin treatment (A, B), treatment 60 min (A') and 90 min later (A", B") of the MRLC-GFP. Since C and
(' visible processing time is more than two hours later, intracellular actomyosin fibers were almost exclusively depolymerization, and the cells begin to
die.
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Fig. S5 HeLa cells within the actomyosin network in the treatment with blebbistatin and blebbistatin removal after the
reassembly
(a) The image of cells expressing MRLC-GFP with 50 wmol/L blebbistatin treatment after 60 min. (b) After the removal of blebbistatin with ordinary
DMEM culture solution for 30 min.

@ (b) ‘ ©

L <s<l

“min
i A i
s ji i
R I | et
I ky= kgoexp | — ‘)
PR 0, e, i 10 I( Ff’,
f T-"';‘ ‘ Fit ./ ’ —e | ==
e? < el
2ij —iir " i o
YA CRUES S ¥
F
I’ l al

max

’
’

Fig. S6 The physical model and computer simulation of the interaction between myosin thick filaments and actin filament
When the distance between the two myosin filaments is within a certain range, the contraction (a) and the direction of rotation (b) are generated by actin.
When the fiber bundle is formed, its stability is determined by the tension generated by the myosin thick filament. The probability that the filament of
the filament is separated from the fiber bundle decreases with the increase of the tension, seeing the formula in (c). (d) in the space of 10 pumx10 pwm
simulation myosin thick filaments self-assembly process of network formation. The red color representing myosin thick filaments, the green color

represents the focal adhesions. Each thick filament length is 0.8 wm, a total number of 360.
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