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Ficure 9.7 (a) Three phases in the polymerization of protofilament (nucleation occurs in the lag phase.
which is relatively slow) (b) Tubulin profile during the course of polymerization (nucleus is formed
as a result of assembly of 13 subunits as a ring) (c) Actin profile during the course of polymerization
(nucleus is formed as a result of assembly of a trimer)
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Ficure 9.8 Nucleation of (a) tubulin and (b) actin (an oligomer of 13 tubulin subunits is the nucleus for the formation
of microtubule; a trimer of actin functions as a nucleus for the formation of microfilament. In either case, the nucleus
remains stable enough to continue polymerization, but the process of nucleation is relatively slow.)

13 monomers should assemble as a ring to function as a nucleus (Fig. 9.8a). In the casc of
actin protofilament, a trimer can be stable enough to drive polymerization (Fig. 9.8b). If
the number of monomer is reduced to less than 13 or 3 for tubulin and actin, respectively.
the structure will not be stable, leading to disassembly and inhibition of polymerizali();l.
Nucleation is a relatively slow process. The lag phase representing the nucleation process
can be decreased or skipped if preformed nuclei exist. Cells make use of proteins to
catalyse the nucleation at a specific site to form the cytoskeleton at that site. Thus, it is
clear that nucleation is the rate-limiting step in the formation of cytoskeleton and hence
the cell depends on it to regulate its own shape and movement.

Elongation phase represents the formation of a polymer from the stable nucleus. In
this phase, the protein subunits add rapidly to elongate the filaments. At the end of the
process, a balance is achieved between the addition of monomer and the dissociation of
monomer at the filament ends. This phase is called the equilibrium phase or steady-state
phase, where the filament remains constant or the concentration of the subunit ren;ains

unch'fmge_d. At the equilibrium phase, the concentration of the free subunits left in the
solution is called as the critical concentration, represented as C.. C_ is equal to the ratio
of the rate constants for subunit dissociation an, R

d subunit addition, that is, C. = k_/k
e . WK 2 Ly 3 s U T ff on*
The addition and dissociation of subunit in a protofilament and the corresp(()ndin(;g, rate
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