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Cytoskeletons:
Actin filaments
Microtubules s

Intermediate filaments [

diameter of 5-9 nm, and they are organized into a variety of linear bundles,
two-dimensional networks, and three-dimensional gels. Although actin
filaments are dispersed throughout the cell, they are most highly
concentrated in the cortex, just beneath the plasma membrane.

Microtubule

Microtubules are long, hollow cylinders made of the protein tubulin. With an
outer diameter of 25 nm, they are much more rigid than actin filaments.
Microtubules are long and straight and typically have one end attached to a
single microtubule-organizing center (MTOC) called a centrosome, as shown
here.

Intermediate Micrographs courtesy of Richard Wade (i); D.T. Woodrow and R.W. Linck (ii); David Shima {iii); A. Desai (iv).
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Intermediate filaments are ropelike fibers with a diameter of around

10 nm; they are made of intermediate filament proteins, which constitute a
large and heterogeneous family. One type of intermediate filament forms a
meshwork called the nuclear lamina just beneath the inner nuclear
membrane. Other types extend across the cytoplasm, giving cells mechanical
strength. In an epithelial tissue, they span the cytoplasm from one cell-cell
junction to another, thereby strengthening the entire epithelium.

Micrographs courtesy of Roy Quinlan (i); Nancy L. Kedersha (ii); Mary Osborn (iii); Ueli Aebi (iv).



Tagged a-internexin and EB-1 DNA constructs

CMV internexin GFP

CMV EB-1 YFP

(a gift from Professor Hirokawa)
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Expression constructs

GFP-MAP1A
GFP-HC

GFP-LC2
Myc-HC
Myc-NHC

Myc-CHC

DsRed-MAP1A

pAS2-HC
pAS2-NHC

pAS2-CHC

pACT2-LC2
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Immunocytochemical staining of transfected COS7 cells

GFP-MAPlA HC Myc-LC (Rhodamine)

o-Tubulin (amca)




DsRed-MAP1A + YFP-Tubulin in COS7 cell (Nocodazol treated)

10 second / frame, total 216 frames, 36 min
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EB-1-YFP in COS7 cell
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2 second / frame, total 151 frames, 5 min




EB-1-YFP in Neuro2A cell 10 second / frame, total 40 frames

&




Animal model for cerebellar atrophy . Neurosci. 19:2974-2986, 1999)
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Overexpression of neuronal intermediate
flament internexin in the PC-12 cell line
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PINT-EGFP transfected cells
pINT-EGFP [l B ' . "Mw

~ pINT-EGFP + NGF
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Ultrastructure
patterns
(5-day NGF
Induction)

PINT-EGFP
tranfected
cells

Accumulations
in cell body

Misaccumulations
of IFs in neurites




TUNEL assay at the 5th day of NGF induction

A 2 Control |l B PINT-EGFP

Merge (B + C)




Neural Differentiation of Mouse Embryonic Stem Cells




Embryoid body in DMEM/F12 media supplemented with ITSF

Differentiating cells after neural induction with N2 supplement

9 Days : \ 21°Days



Neuronal differentiation from Embryoid Body in DMEM/F12 media
supplemented with N2 for 5 days

Green: internexin
- Vimentin
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Intermediate Filament Proteins are good markers for
determining the differentiation status of neural stem cells

Neural Stem Cells: Nestin,

‘Glial cells: GFAP

Post-mitotic Young Neurons
Internexin, Peripherin

|

*Muscular cells:
Nestin, .and Desmin

Differentiated Mature Neurons
Internexin, Peripherin

Neurofilament triplet Proteins
(NF-L, NF-M, and NF-H)
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Nature Mutant for Neuronal Degeneration

1Dystonia musculorum (dt) mouse Is a recessive hereditary sensory
neuropathy of the mutant mouse, which is defective In gene.

11t is a very interesting neurological mutant, first discovered as a
spontaneously occurring, autosomal recessive variant (Duchen et al.,
1963).

1Mice affected with dt are seemingly normal at birth, but by 10-12 days
they begin twitching, writhing, and exhibiting uncoordinated movements.



Expression of neurofilaments in WT and dt/dt mice

Central process

Peripheral process
dt/dt




RT-PCR analysis the
expression of mRNA

Fig. 1

WT dt/+ dt/dt
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In situ hybridization analysis the BPAG1n,

a -internexin and peripherin

BPAG1n geinternexin peripherin

WT &
B Vo a? N Y )
B N, (Sies Pg - $20%
LW » b L8 G 4 ﬁlg S Do
AP ag & P e, TeN @ @ o & 7
. & ] u’gﬁ G B }.vj‘,‘_)

s Tl /]
’ 4

e

W
v
» ) S
<

[
&
4, < [ty ©
4 L " r o \
P " 4
L ? ﬁ’:‘ e ’n‘::’ )‘ ) % - - et
o228 : Aovay” Ot w e A cly
qu’ s % "“;’QE;’ W » & 3 S¥D vy, — s,
k AT ot Peo % - Z Gl s K o mr f
© W - I R -~ ' B 2 - ML o g™, j‘:“"gb J.\ o . PN
o 4 w4 Sl
a‘w.al_'@w B - £ ( : .
dt/ =
P e F2
: o
b B L
’ iy ’1 .J
off 3 o AR
A7) FeE )
% y
- r
“A/“ { ‘.'
v’ -
P/
~~
o> % ‘g %
> %
o
5 L & ¥ 3 X,
ragegey ~
D s ™ ‘ -
v 1 ¢ ¥ 5 &
p !}J‘ P o, % » = pan % -
P 4 o R $ i all * N
2 PRCWS AN O A
4 ¥a

At 4
(74
K £ &
#
% 4
ot T
<. = > 2 ';”
o w ey ot I
y ¢ LS Dl
-



+—
(7))
(=
O
]
@)
i
+

Internexin+

dt/dt




Lab. Members
BLF %57 ¥R
FRy MBE MBR ES

L1

YRS

R

10 EwP

Collaborators: ‘ _— Fl P
Nobutaka leokawa University of Tokyo Japan

Norio Nakatsuji, Kyoto University, Japan
Ronald Liem, Columbia University, U.S.A.




Confocal Spectral Microscope ( UV-VIS)




