
In the life of eukaryotic cells having relatively large

size, logistics plays an important role. In cells there are

loads to be delivered to certain destinations, for example,

secreted proteins. Cells have to select the type of cargo

shipping containers, e.g. membrane vesicles, to provide

their movement, e.g. with the help of motor proteins

along cytoskeletal structures, to designate delivery

address, etc. (see reviews of A. I. Fokin et al. and M. S.

Vildanova et al. in this issue). Intracellular cargoes are

very disparate; they include not only secreted compo-

nents, but also members of signal transduction pathways

intended to meet each other in the cellular space (see

reviews of F. K. Gyoeva and E. S. Kornilova in this issue)

and functional protein complexes that must be delivered

to specific areas of the cell for biochemical processes, etc.

The latter refers to the processes taking place at the lead-

ing edge of moving cells (see the review of A. Y.

Alexandrova in this issue) or in cell-to-cell contacts (see

review of I. B. Alieva in this issue). Pathogens can capture

and exploit the cellular transport pathways, which is

destructive to cells, but it is useful for researchers (see

review of S. Yu. Khaitlina in this issue).

The variety of cargoes and shipping addresses deter-

mines the diversity of motor proteins [1] and diversity of

transport containers (see article of E. V. Korobko et al. in

this issue). Currently, “vesicular transport” is understood

both as membrane vesicle fission and fusion, and as the

process of movement in the cell space. Mechanisms of

selection of transport containers with motor proteins and

the mechanisms of regulation of the activity of these pro-

teins are very complex and not well understood [2]. If, e.g.

in nerve cells transport occurs directly from the cell body

to process termini and in the reverse direction, the trans-

port in fibroblast cytoplasm may resemble a random walk,

which, however, leads to the delivery of a cargo at a deter-

mined address. In addition to motor proteins, movements

in the cytoplasm may be driven by polymerization of actin

filaments (see review of S. Yu. Khaitlina in this issue) and

oscillations of membrane organelles (see article of T. V.

Vyshenskaya et al. in this issue).

Decoding of the molecular mechanisms of logistics

processes in cell is an important and challenging task for

researchers. Advances in the description of the formation

and recognition of transport containers yielded a Nobel

Prize in 2013 [3]. Perhaps the major prize in the coming

years can be expected advances in the study of motor pro-

teins. However, many aspects of cellular logistics are still

unclear [3]. Early works established mechanisms of vesic-

ular transport and identification of motor proteins based

on yeast genetics, cell-free systems of transport, and

observation of the movement of viral particles and indi-

vidual viral proteins in cells. In recent papers the main

emphasis is on knockout mice, i.e. on the knockdown of

individual proteins in cells to identify novel protein–pro-

tein interactions.

From a practical point of view, detailed knowledge of

intracellular transport and cell motility is important for

understanding the mechanisms of destruction of these

processes in various pathologies that need to be adjusted.
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It was found that mutations in proteins participating in

early vesicular transport lead to anemia and hemophilia

[4]. A variety of transport disturbances in nerve cells cause

neurodegenerative diseases [5]. Knowledge concerning

what is happening with molecules participating in trans-

port under certain pathological conditions gives the pos-

sibility for finding novel and effective ways of treatment

[6]. Deviations of cell movements occur on oncogenic

transformation and contribute to invasion and metastasis

of cancer cells, which is the main cause of death in can-

cer patients (see review of A. Y. Alexandrova in this issue).

Molecules that regulate movements are promising targets

for anticancer drugs.

Understanding of transport routes in cells is impor-

tant to establish the correct path for targeted delivery of

drugs to specific cells and to specific cell compartments,

including the nucleus. The problem of designing targeted

delivery and specific carrier proteins is discussed in detail

in the review of A. A. Rosenkranz et al. in this issue.

Finally, understanding of the secretory pathway (cell

logistics) should in future help to obtain eukaryotic super-

producers of therapeutic proteins.
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