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Calvo#et#al.,#Cell reports,#2015
Adapted from panel#1691#&#fig 74#,#Molecular Biology of#the#Cell 6th

Ø 10#nm

Ø 25#nm
Ø 5>8#nm

Cell#cytoskeleton

actin 1942

tubulins 1967

IF#proteins mid/late 1970s
septins 1971

Ø 5#nm#x#2

SEPTIN'FILAMENTS

B.#BENOIT,#UE907,#Paris#Saclay,#202492025



Diversity#of#IFs#(70#genes)#:#cell#specificity

Toivoila et#al.,#Trends#Cell Biol,#2005#
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Intermediate#filaments#networks

Cell Signaling Technology ;#EnCor Biotec Inc
Eriksson#et#al.,#J.#Clin.#Inv.,#2009;#Wöll et#al.,#Eur J#Cell Biol,#2005#
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Figure'16312'Biology of'the'Cell,'1996
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Intermediate#filament#structure

Figures#1696#&#67#,#Molecular Biology of#the#Cell 6th

filaments 

probe 
over 

> no#polarity (no#motor)
> no#need of#ATP,#GTP
> low solubility (salt,#detergent)
> elastic structure#difficult to#break#
> binding#partners not#well known

32#coiled>coils in#cross#sectionØ 10#nm

neurofilament

atomic force'microscope

ULF#:#
unit#lenght fragment
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Leube et#al.,#CSH#perspectives#Biol,#2020

Intermediate#filament#dynamic#restructuration
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Intermediate#filament#dynamics

10'µm
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Laser#photo>conversion
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minutes hours

kinesin

dynein

Eriksson#et#al.,#J.#Clin.#Inv.,#2009;#Hookway et#al.#MBoC,#2015#
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Svitkina et#al.,#JCB,#1996,#Wiche,#Cells,#2021
Infante &#Etienne9Manneville,#Front.#Cell#Dev.#Biol.,#2022

Intermediate#filament
MT,#Plectin

Vahabikashi et'al.,#APL#Bioeng.,#2022
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Roles#in#cell#adhesion,#migration,#division

Intermediate#filament>associated#proteins#(IFAPs)
linkers#:#plectin,#SUNs,#nesprin
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Intermediate#filament#cellular#functions

Roles#in#
maintenance#of#cell#shape

DNA#integrity
structural#integrity#(organelle#positioning)

migration
adhesion
division

…

Infante &#Etienne9Manneville,#Front.#Cell#Dev.#Biol.,#2022

Nuclear#
IFs

cytoplasmic#IFs

cytoplasmic#IFs#depletion

nuclear#IFs#depletion

B.#BENOIT,#UE907,#Paris#Saclay,#202492025



Ndiaye et#al.,#Front. Cell#Dev.#Biol.,#2022
Adapted#from#Toivoila et#al.,#Trends#Cell#Biol,#2010#
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Ndiaye et#al.,#Front. Cell#Dev.#Biol.,#2022
Adapted#from#Toivoila et#al.,#Trends#Cell#Biol,#2010#

IFs#in#cell>stress#response
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Etienne

IFs#orchestrate#organelles#positioning

Toivoila et#al.,#Trends#Cell Biol,#2005#B.#BENOIT,#UE907,#Paris#Saclay,#202492025



IFs#and#diseases

Adapted from Eriksson#et#al.,#J.#Clin.#Inv.,#2009

Keratins#I,#II#:#skin#diseases#(epidermolysis#bullosa#simplex#EBS),#
predisposition#for#liver#diseases#(steatosis),#cancer#markers

Vimentin>like#III#:#myopathies,#Alexander#disease,#cataract,#metastasis

Neurofilaments IV#:#neuropsychiatric#diseases#(Charcot>Marie>Tooth,#
Alzheimer,#amyotrophic#lateral#sclerosis,#Parkinson)

Lamins V#:#laminopathies (progeria/#precocious#aging)

Orphan#VI#:#cataract

wikipedia

AshwagandhaWithania somnifera

withaferin A :#
Disrupts#Vimentin,#
Keratin,#NF#networks
Grin#et#al.,#PLOS#ONE,#2012
Phase#I#trial#osteosarcoma
Pires et#al.,#J.#A.#Int.#Med,#2020

statin (simvastatin)#:#
anti3cholesterol'/'chemotherapy
Disrupts#Vimentin network
Trogden et#al.,#Faseb J,#2018
Phase#II#trial#(combination#therapy)#
in#progress
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