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Actin Isoforms

Six different actin isoforms are expressed in a higher mammal
(Vandekerckhove and Weber, 1978). The primary structure of actin is very
conservative from birds to humans (Kabsch and Vandekerckhove, 1992). Actin
isoforms are coded for by a set of structurally related genes that originate from
a common precursor and have highly homologous nucleotide sequences
(Hightower and Meagher, 1986). The main differences between isoforms are
concentrated at the N-terminus (Vandekerckhove and Weber, 1978). Six
human actin genes - a-skeletal (ACTA1), a-cardiac (ACTC1), a-smooth muscle
(ACTA2), y-smooth muscle (ACTG2), B-cytoplasmic (ACTB), y-cytoplasmic
(ACTG1) - are localized on the different chromosomes (Gunning et al., 1984).
Recently it has been declared the existence of the seventh actin isoform - -
actin-like protein 2 (ACTBL2), which belongs to the non-muscle actin class, like
B-cytoplasmic and y-cytoplasmic actins, but its expression is very low (Malek
et al., 2021). Cytoplasmic actins are expressed in mammalian cells in various
proportions and differ by four amino acid residues localized at positions 1, 2, 3,
and 9 of the N-terminus (Ampe and Van Troys, 2017). The evolutionary
conservatism of actins indicates their fundamental role for the cell survival.



Tropomyosin/Troponin

skeletal muscle
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Tropomyosin Nebylin
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Model of a muscle thin filament showing the localizabon of |aterally
aligned tropomyosin in associabon with the troponin complex.
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Tunbl | v Il = KNCAble M OCHOBHbIE KepaTUHbI: aNUTenmnanbHble
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Tun lll: AecmuH, TinanbHbIn GUbpUnNApHLIN Kucabi 6enok (GFAP),
MNepndpepnH, BumeHTUH, CUHKOUNUH

Tnn IV: Anbda-uHtepHeKcnH, HempodumnameHTol, CUHEMUH
Tun V — agepHble namuHbl: Jlamuubl A, B, C

Tnn VI: puneHcnH, pakMHUH, HECTUH



Intermediate filament assembly
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MoTOpHbIE Benku

Motor Proteins convert chemical energy into motion.
* chemical energy is derived from ATP hydrolysis

* motion is generated by conformational changes depending on the
bound nucleotide

Kinesin
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Myosin || Reguiates Endocytosis Traffic 2014; 15: 418432
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Muscle tissue

Cardiac muscle Smooth muscle Skeletal muscle
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