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Creation of an actin fiber differentiation system diagram towards the final
differentiated cells using ultra-microscopic techniques
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We have developed a system that can observe the beating of myotubes
differentiated to skeletal muscle cells. We have also established a system for live imaging while
monitoring differentiation markers by gRT-PCR to_identify the state of actin fibers. Additionally, we
have combined suitable vitrification and dual-axial observation in order to obtain a clearer image of the
cell. Using this EM system, we could observe relatively thick specimens and distinguish actin fibers from
microtubules and intermediate filaments more clearly. In addition to the visualization of the superfine
structure without staining, we successfully observed in the same field of the cell under liquid N2 using
light microscopy to identify target molecules.
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Fig. 1: Cell and cell culture
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Fig. 2: Cryo-LM
Observation

For correlative light
microscopy (A: Zeiss Axio
Vision Fluorescent
microscope) observing with
the EM image at same field in cell, mitochondria
in cell were stained by MitoView Green, specific
fluorescent dyes. After observing the EM image
in cell the grid was transferred into cryo-stage
chamber (B) on the LM keeping to liquid N,
environment and observed.
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Fig. 3: Cryo-EM Observation

For observing the EM image (STEM) in cell, we
used the FEI Titan Krios™, transmission electron
microscope, photos of outside (A) and inside (B).
The Titan Krios™ allows to well visualize the
intricate mechanisms of individual proteins
and/or molecular machines, and to localize that
activity within the three dimensional architecture
of the cell, Grid Tilt pocket (C).
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Fig. 4: Illustration of Tomography
Principle of 3D reconstruction is as follows.
Projections of different sections of an object give
a set of Fourier transforms. If the number of



projections is sufficient, then the complete
Fourier transform can be regenerated by
interpolation and the original object can be
retrieved from the inverse Fourier transformation.
We analyzed the sequential images with Inspect
3D and Amira software to provide 3D images.
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Fig. 5: C2C12 cell Differentiation
C2C12 cell (Subclone from myoblast cell line
established from normal adult C3H mouse leg
muscle) were kept semi-confluent cultures in

Low Glucose (1 mM) DMEM with 10% FCS (A).

C2C12 cell were cultured in Low Glucose 2%
Horse Serum (B). For the induction of muscle
differentiation these medium were exchanged at a
fixed time every days. B is phase different
images on day 8 after induction start.
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Fig. 6: Myosin X transient expression in
COS 7 cell
Myosin X expressed COS 7 cell on EM grid.
GFP-Flurorecence (A), Phase Differnce (B)
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Fig. 7: Image of a part of Plasma membrane
in Myosin X expressed COS 7 cell

(Fig. 6 position #8). LowMag. image (x2250)
(A), the extension of the red square in left
(x13k) (B) and the slice view (100 nm) of the
fluff ball and filaments after reconstruction (C).
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Fig. 8: Correlated Mitochondria images of
with the images of STEM tomography
Single x-y slice (Low Mag. image x1600) image
was correlated with the fluorescent image
(Cryo-LM image x100) of MitoView Green
pre-stained COS 7 cell at cryo environment
according to the consideration the position of the
GNP or hole of the Holey Carbon Support Film.
We observed the fluorescent image and bright
field image after STEM tomography (Low Mag.
x36k). Over-fluorescent image instead of the
original fluorescent intensity image was used for
marge image preparation. Parameters: Tilt angle:
-69° ~ +69° |, Tilt step: 3 degrees x cos0,
Exposure Time: 29 sec/image, Image size: 1024
x 1024 pixcel, Image pixcel size: 3.59 nm,
Binning: 2 (a-axis), Tilt angle: -69° ~ +69° ,
Tilt step: 3 degrees x cosO, Exposure Time: 29
sec/image, Image size: 1024 x 1024 pixcel,
Image pixcel size: 3.59 nm, Binning: 2 ($-axis).
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