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The Function and Research Progress of Intermediate Filaments

Li Jian, Jiu Yaming*
(CAS Key Laboratory of Molecular Virology & Immunology, Institut Pasteur of Shanghai,
Chinese Academy of Sciences, Shanghai 200031, China)

Abstract Intermediate filaments (IFs), together with actin filaments and microtubules comprise a diverse
and flexible cytoskeletal system. Besides mechanical support, IFs are involved in a wide range of cell signaling
pathways. In addition, IFs-associated functions are essential for cell migration, cell proliferation, cell differentiation
and apoptosis. Characteristically, the mutations and posttranslational modifications of IFs were found in various
pathological processes, including cancer, tissue regeneration, inflammation, pathogen infection as well as immune
responses. This review briefly summarizes the cellular function of IFs, and focuses on its interplay with other

cytoskeletal systems and regulation of a variety of diseases. As multifactorial and tissue-specific integrators, the
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comprehensive study on IFs will contribute to diverse range of pathologies.

Keywords
interplay; pathological effects
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Intermediate filaments
= Microtubule
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BHBNI#

A: schematic diagram of a migrating cell, which forms a protrusion called lamellipodia at leading edge. B: the intermediate filaments vimentin regulates

cell contraction by phosphorylation. C: intermediate filaments interact with focal adhesion and regulate it’s dynamics by various means.
B hEA4E TS RIRESE STk 22112250

Fig.1 Intermediate filaments regulate cell migration (modified from reference [22])
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JIta 8 400 B AT B A 1 A A2 A AR R AR 1
HigEH, vimentin5 WK Hmyosin IBZS & 1875
b R A R A AR AR T RS0, Ik A o ) A 4 T B 4
A R4 65 P R AR R, R A S Bl R S
S A0 MR S A0 M (R B A AR A, Bk Z vimentin
HMIGFAP B ] I o1 48 i 2 30 Hh 40 A% T 28 e
YAz SRR R I IE R W], vimentinfE
JHL PN 1R 38 2 5 R 45 FR 4 L R Bl M R N ATE [ i
Z\jJHQ]o

1F 2 M s 3 1 72 7, keratinidl i M0 A 2 M5 H0
R ORE NN A1 0 < N DR DA L S
71 BHFT R I, keratindh 2% BE 2 ek 55 20 i 8] 1) 3% 4%,
Rt O EEWl, et R4 RN
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b B 14 3 T 2 3E 4 AL #%, Tikeratin 5Fllkeratin 14
T R AA T DUR I P B2 X AN SR A4, ik 4b,
XA R G B IR BURIR T s 5240 B UL P A 4%
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(B) IFs+MF

—— Actin filament

—— Intermediate filaments
we Mlicrotubule

@« Focal adhesion

& Molecular motors
g Linkers
@ Direct bonding

Steric interactions

(©) IFs+AF

‘& Kinesin, dynein

Plectins, APC,
MAP2, tau

Plectins,

Myosin-V fimbrin, calponin

&

Ar DAL S TeL . BOE R U M EAE D7, Br i ZH 4/ SEan A A A B S AN BB B IR /) 7 Sk AN R AR S U AT LA
Mo C:la A YfeiEim g s sh A B B S M B R Sl 7 7SIk RS i 8 ST AR/ . IFs: R4 AFs: 22, MTs: 310

A: multiple physical interactions exist between the intermediate filaments and the other two cytoskeletal subsystems. B: in regions of spatial overlap,

the subsystems interact via steric effects between IFs and MTs (mainly in the cell interior). Crosstalk between IFs and MTs is facilitated by cross-linkers

and motors. C: spatial overlap of IFs and AFs exist mainly in the cell periphery, crosstalk between AFs and IFs is facilitated by cross-linkers and motors.

IFs: intermediate filaments; AFs: actin filaments; MTs: microtubules.

E2 shiEAgSHL. BENHEEERIRTESZSTHH4711E20

Fig.2 The interplay between intermediate filaments and actin filaments, microtubules (modified from reference [47])
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