
Fusion of membranes is one of the most important

processes that occur in every cell. This phenomenon is

exemplified by the fusion of vesicles with plasma mem�

branes, which occurs during exocytosis and synaptic plas�

ticity, the fusion of gametes during fertilization, and in

viral infection that includes the fusion of the viral enve�

lope with the endosomal membrane. The mechanisms

and molecular apparatus involved in the fusion of differ�

ent cellular membranes are significantly different.

Nevertheless, general principles can be described. Thus,

fusion is also associated with bringing two membranes

together with subsequent local induction of lipid bilayer

curvature and its destabilization. For complete or partial

fusion of lipid bilayers, activities of special proteins are

required, such as a soluble N�ethylmaleimide�sensitive

factor more frequently colocalized with protein recep�

tors, viral hemagglutinin, etc. Proteins involved in the

fusion of bilayers contain in their structure heptad repeats

that form inter� and intramolecular hairpin structures

mediating the appearance of close intermembrane con�

tact. These proteins are also characterized by the pres�

ence of hydrophobic domains, which penetrate into the

fusing membranes to destabilize the bilayers [1].

The fusion of mitochondria is a more complicated

process because these organelles have two membranes,

and mitochondrial fusion is really the fusion of four

membranes in pairs. GTPase from the dynamin family

was the first identified component of the mitochondria

fusion apparatus. This GTPase is necessary for uniting the

inner membranes of mitoplasts within a mitochondrion.

This protein was initially identified in yeast and was

termed mitochondrial genome maintenance protein

(Mgm1p), and it was shown that mutants in the corre�

sponding gene were characterized by disorders in the

maintenance of mitochondrial genome functioning [2].

This protein is synthesized in the cytosol, contains an N�

terminal signal for import into mitochondria, and is

imported into them (to make acquaintance with the

mechanisms of protein import into mitochondria, we rec�

ommend review [3]). However, Mgm1p does not pene�

trate into the mitochondrial matrix: the protein contains

an N�terminal transmembrane domain promoting its

insertion into the inner membrane, whereas its major part

is located in the intermembrane space [4]. Further stud�

ies revealed that in the yeast cell Mgm1p is present in two

isoforms produced as a result of proteolytic cleavage of

the protein by the membrane rhomboid proteinase Pcp1p

[5, 6] (see also review [7] which describes in detail the

mechanism of functioning of rhomboid proteinases). The

elongated product of proteolytic cleavage of Mgm1p con�

tains the above�mentioned N�terminal transmembrane

domain, which promotes the insertion of the protein into

the inner membrane; the shorter isoform lacks the

anchoring transmembrane part. Both isoforms contain
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GTPase and effector domains and several heptad repeats.

The amount of the short isoform of Mgm1p in a yeast cell

is determined by the level of ATP in the mitochondrial

matrix (see below) and by the state of the functional

apparatus of protein import into these organelles [8]. The

biological role of each isoform is still unclear, but it is

known that for effective fusion of outer mitochondrial

membranes both products are necessary for the proteolyt�

ic processing of the initial polypeptide chain [9].

It should be noted that, in addition to its major func�

tion, Mgm1p also participates in the protection of mito�

chondrial DNA against damages [10] and in the mainte�

nance of the normal morphology of cristae of the inner

mitochondrial membrane [11]. Later, analogs of the yeast

Mgm1p were described for many other organisms. The

mammalian protein OPA1 (from optic atrophy, this disease

arises in animals with the corresponding gene deficiency) is

best studied [12, 13]. Based on the essential likeness of this

protein amino acid sequence with that of the yeast Mgm1l,

it was identified as a mitochondrial dynamin. However, if

mechanisms of OPA1 and Mgm1p functioning seem to be

similar (see below), the processing of these two proteins is

very different. Although in earlier experiments on OPA1

processing this protein was shown to be degraded also by

the rhomboid proteinase, subsequent works did not con�

firm this observation: in mammalian cells lacking func�

tional rhomboid proteinases, the set of OPA1 isoforms was

just the same as in wild�type cells [14, 15].

In mammalian cells, there are eight OPA1 isoforms

that are products of alternative splicing and are character�

ized by different combinations of three small exons locat�

ed in the N�terminal part of the molecule, between the

transmembrane and GTPase domains [16]. Depending

on the set of exons, one to three sites of proteolytic cleav�

age can be formed in different OPA1 isoforms. These sites

are usually termed S1, S2, and S3. Site S1 is present in all

eight isoforms, whereas each of the S2 and S3 sites are

present in four isoforms.

Cleavage at the S2 and S3 sites occurs constitutively,

and this cleavage results in approximately equal amounts

of the cleaved and non�cleaved variants of each OPA1

isoforms, which is similar to the situation with dynamin

Mgm1p in yeast (see above). This cleavage is realized by

AAA�protease of the intermembrane space Yme1L [15,

17]. As in the case of yeast, the biological significance of

the existence of different length OPA1 isoforms is still

unclear.

On the contrary, the cleavage of OPA1 isoforms at

the S1 site occurs only under certain conditions, namely,

on decrease in ATP concentration in the matrix, in the

absence of membrane potential, and with disorders in

normal functioning of mechanisms responsible for con�

trol of mitochondrial quality [18, 19]. In this case, the

polypeptide chain is processed by the inner membrane

zinc proteinase termed OMA1 (from overlapping with m�

AAA protease, which suggests that the activity of this pro�

tein is partially overlapping with that of mitochondrial

AAA�proteases) [20, 21]. It is interesting that OMA1

starts to degrade all OPA1 isoforms literally within some

tens of seconds after the induction of stress conditions,

and the further fusion of mitochondrial inner membranes

becomes impossible [15, 17]. Thus, prevention of this

process is the first response of mitochondria to stress,

which is ahead of all other stages of organelle quality con�

trol described to date. The biological necessity of the vir�

tually instantaneous inhibition of mitochondria fusion in

response to stress is still an enigma for researchers.

OPA1 also performs in the cell additional functions

similar to those of its yeast ortholog Mgm1p. About 90%

of the total cellular production of OPA1 is localized inside

the cristae of the mitochondrial inner membrane, and

only 10% is in the ring�like structures produced on the

fusion of the inner membranes. The absence of OPA1

leads to serious structural disorders in cristae [22]. Thus,

we can assert that OPA1, similarly to Mgm1p, partici�

pates in the maintenance of normal structure of mito�

chondrial cristae. Possibly, the participation in structuring

of the inner mitochondrial membrane should not be con�

sidered as a noncanonical function of mitochondrial

dynamins. A viewpoint has been repeatedly published

suggesting that the correct structure of the cristae can be

fundamentally important for fusion of the inner mem�

branes. Thus, the two apparently independent functions

of OPA1 (and its orthologs) can occur as sides of the same

medal. It is interesting that for normal functioning of

OPA1, the presence of only one of two human mitofusins

(Mfn) is critical, that is, of Mfn1 but not of Mfn2 [23].

Another protein participating in the fusion of mitochon�

drial membranes was identified in 1997 from studies on

spermatogenesis in drosophila and was termed FZO

(from “fuzzy onions”, because just such associations were

induced by the shape of drosophila’s mitochondria in

[24]). Similar proteins were found later in other organ�

isms (yeast, worms, and mammals); they were combined

in the protein family of mitofusins [25�27]. All proteins of

this family have GTPase activity and are similar in

domain organization: they inevitably have two transmem�

brane regions crossing the outer mitochondrial mem�

brane and a small loop in the intermembrane space, with

the major part exposed into the cytosol [28, 29]. All mito�

fusins also have in their sequences a great number of hep�

tad repeats, which are extremely important for fusion of

various membranes.

As mentioned above, in mammals two mitofusin iso�

forms, Mfn1 and Mfn2, were found. Mfn1 was shown to

play the more important role, because the suppression of

the expression of its gene resulted in more pronounced

fragmentation of mitochondria than the suppression of

the gene encoding Mfn2. However, Mfn1 and Mfn2 can

functionally replace each other. Thus, induction of Mfn2

overexpression in cells deprived of Mfn1 completely abol�

ished the effect of the absence of Mfn1 [30].
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Mitofusins and Mgm1�like proteins are convincing�

ly shown to be key components of the protein apparatus

responsible for mitochondria fusion in various organisms.

Thus, cells with mutant forms of these proteins were

shown to contain many fragmented mitochondria [16,

31]. It was also shown that intact mitochondria intro�

duced into cells deprived of the above�mentioned pro�

teins were unable to exchange contents of their matrix,

which indicated the absence of fusion [23, 30].

Experiments performed by Meeusen and colleagues

revealed that mitochondria of yeast with FZO1 and

MGM1 gene knockout were unable to undergo in vitro

fusion. Moreover, mitofusins Mgm1 and OPA1 contain

domains that seem to be components of the so�called

fusogene, a multienzyme complex capable of performing

energy�dependent biomechanical processes overcoming

the energy barrier of membrane contact formation [32].

In addition to mitofusins, OPA1 is also a necessary

component of the mitochondria fusion system.

Suppression of expression of its gene using RNA interfer�

ence technology leads to fragmentation of mitochondria

because of impossibility of their fusion and to changes in

the structure of mitochondrial cristae [33]. Analysis of

OPA1 overexpression revealed that, depending on the tis�

sue type, it could result either in fragmentation of mito�

chondria or in their complete fusion [34]. Therefore, full

comprehension of the molecular mechanisms of the

functioning of OPA1 and, in particular, of its participa�

tion in mitochondrial dynamics is absent. Nevertheless,

the interpretation of functions of individual components

of mitochondrial dynamics suggests a hypothetical model

for fusion of these organelles. The first stage is the draw�

ing of mitochondria closer and appearance of an inter�

molecular conjunction produced by the C�terminal hep�

tad repeats of mitofusin 1. This process (also called dock�

ing) results in mutual orientation of mitochondria, their

step�by�step closing, and at last fusion of the outer mem�

brane bilayers. During this process mitofusins seem to

form a “docking contact” between the two organelles

with their gradual “dragging” to each other. The fusion of

outer mitochondrial membranes does not occur without

the involvement of mitofusin contacts [35].

It seems that the major purpose of mitochondrial

fusion is the exchange by contents of their matrices

(mainly the genetic material). It has been shown in many

experiments that this process is mainly coordinated

depending on the inner membrane geometry, which in its

turn depends on the type of cells containing the mito�

chondria [36]. The inner mitochondrial membrane is a

rather complicated structure. One part of it directly

adjoins to the outer membrane, whereas the other part

forms tube�like or plate�like structures termed cristae.

The majority of researchers think that the fusion of inner

membranes occurs in their regions located nearer to the

outer membrane. A high degree of coordination of the

fusion in a pair of outer and inner membrane has been

observed in many experiments [37�39]. However, under

some experimental conditions, independence of these

processes can be observed, and this indicates that the

fusion is mediated by different mechanisms for the inner

and outer membranes. Thus, it has been shown that for

fusion of the outer membranes in yeast, the mitochondria

drawing closer, low level of GTP, and proton gradient on

the inner membrane are required [32]. On the contrary,

for fusion of the inner membrane a high level of GTP is

necessary. It is still not clear what role is played in fusion

processes by the potential on the inner membrane. It was

shown that the addition to mammalian cell cultures of K+

and H+ ionophores dissipating membrane potential sup�

pressed fusion of mitochondria [40]. Additional careful

studies revealed that the ionophores suppressed the fusion

of the inner but not of the outer membranes [41]. Based

on the totality of data in this field, it is supposed that

coordination between fusions of the inner and outer

membranes should not be as strict as many authors for�

merly believed.

FISSION OF MITOCHONDRIA

Mitochondria of eukaryotic cells are not assembled

de novo, but are produced by fission of preexisting

organelles. As a result, all biological molecules are dis�

tributed between the daughter mitochondria. The fission

of mitochondria is strictly regulated, and cells always

maintain a fine balance between their fusion and fission

[42]. Mitochondrial fission is mainly controlled by the

cytosol. The fission is mainly regulated by representatives

of a large family of dynamin�like GTPases that are desig�

nated as dynamin�related protein 1 (DRP1) in mammals,

Dnm1p (from dynamin) in yeast, and DRP3A/B in

plants. Note that the major protein apparatus of mito�

chondrial fusion is also represented by dynamin�like

GTPases. The dynamin�like GTPases involved in the fis�

sion of mitochondria have a unique ability to oligomerize,

which results in spiral�like structures apparently girdling

the mitochondria. Hydrolysis of GTP by GTPase

oligomers mediates compression of the multiple protein

complex, which finally results in the separation of mem�

branes [43�45]. Cells deprived of functional Dnm1p or

DRP1 contain developed, dense, thick, fine mitochondr�

ial networks produced from constant fusion when mito�

chondrial fission is impossible [46]. It should be noted

that an additional splice�form DRP1 specific for brain

was detected in humans, and it contains an insertion

between the middle and the GTPase domain [47]. The

functional significance of this protein insertion is still

unknown.

As in the case of the fusion of mitochondria, mecha�

nisms of their fission are best studied for yeast. The

translocation of Dnm1p from the cytosol and formation

of the girdling multiple protein structure on the mito�
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chondria surface depends on the involvement of two other

proteins designed as adaptor proteins: Fis1p (from “fis�

sion”) and Mdv1p (from the “mitochondrial division

protein”). Fis1p is a small protein anchored in the outer

mitochondrial membrane with its N�terminal domain

turned to the cytosol by a six�spiral region, which

includes tetratricopeptide repeats (TPR) responsible for

interaction with protein Mdv1p. This protein, in turn,

consists of an N�terminal Fis1p�binding site, a heptad

repeat responsible for homo�oligomeric interactions, and

a C�terminal repeat WD40 directly interacting with

Dnm1p [48].

Model studies on isolated proteins allowed assess�

ment of the role of Mdv1p in the assembly of the Dnm1p

superstructures. Mdv1p is joined to the GTP�binding

form of Dnm1p, which stimulates its self�assembly to a

superstructure. In other words, Mdv1p is a factor of

Dnm1p stabilization in definite conformations favorable

for its oligomerization. Studies in vitro have shown that

the GTP�binding Dnm1p can also spontaneously assem�

ble in a superstructure. The diameter of the ring consist�

ing of joined Dnm1p molecules is 100 nm, which is equal

to the diameter of the fission sites of mitochondria [43].

Thus, the general scheme of mitochondria fission is

as follows: Fis1p captures Mdv1p dissolved in the cytosol.

The Fis1p–Mdv1p complex is located on the membrane.

The membrane�bound Mdv1p joins Dnm1p�GTP

oligomers mediating their assembly in a superstructure,

which in turn forms a spiral “girdling” the mitochondri�

on in the fission site. Then conformational changes occur

in the spiral superstructure, presumably its compression

accompanied by hydrolysis of GTP and the “cutting” of

the mitochondrial membrane.

In some works, it was shown that in yeast the role of

Mdv1p could be performed by the chromatin assembly

protein factor (Caf4p) (this term initially given to the pro�

tein by mistake is used in yeast protein nomenclature)

that has similar domain structure [49]. Moreover, protein

Num1p (from nuclear migration, which reflects the major

function of this protein) is also involved in the regulation

of mitochondrial fission. During mitochondrial fission,

Num1p interacts with Dnm1p; this process is controlled

by the protein Mdm36p (from “mitochondrial distribu�

tion and morphology”). The Num1p–Mdm36p complex

regulates the localization of mitochondria during fission,

as well as their orientation with respect to the cytoskele�

ton, which allows the cell to control the localization of

the mitochondrial network [50]. Such close interaction

with the cytoskeleton suggests that a dependence should

exist between mitochondrial fission and movement of

cells. The situation with adaptor proteins of mitochondr�

ial fission in cells of higher eukaryotes seems to be much

more complicated. No Dnm1p orthologs were found in

these cells, and the detected ortholog of Fis1p is not

required for the fission of mitochondria [51]. On the

other hand, in mammals several proteins were identified

whose changes in contents in the cells resulted in disor�

ders in mitochondrial fission (see the review [9]).

Yeast were shown to have another potential partici�

pant in mitochondrial fission – protein Mdm33p charac�

terized by the presence of heptad repeats suggesting it as a

component of the mitochondria fission apparatus.

Functional features of this protein have not been

described, but its overexpression results in strong frag�

mentation of mitochondria, whereas its shortage in the

cell led to formation of dense mitochondrial networks

[52]. It should be noted that no structural analog of

Mdm33p has been found in higher eukaryotes, whereas

the separation of the inner membrane in these organisms

is contributed to by mitochondrial protein MTP18. Over�

and underexpression of this protein result in the same

consequences as in the case with Mdm33p [53].

REGULATION OF FUSION AND FISSION

OF MITOCHONDRIA

Taking into account that fusion and fission of mito�

chondria are opposite processes, balance between them

must be maintained in the cell. This balance has to pro�

mote both the maintenance of morphology and functions

of mitochondria and their rapid adaptation on changes in

physiological conditions. The above�mentioned major

components of fusion and fission in yeast (Fzo1p,

Mgm1p, and Dnm1) and mitofusins OPA1 and DRP1 in

mammals are junctions in the regulation of mitochondri�

al dynamics.

The level of Fzo1p is controlled by the protein

Mdm30p. It was shown experimentally that mutants lack�

ing Mdm30p accumulate Fzo1p and contained mito�

chondria unable to fuse. Mdm30p is a subunit of the mul�

tisubunit ubiquitin ligase complex that mediates the ubiq�

uitinylation and degradation of Fzo1p in proteasomes.

The activity of this complex is extremely important for

maintaining the required level of Fzo1p.

A hypothesis about dependence on ATP level of

Mgm1p processing by Pcp1p protease is now under dis�

cussion. Newly synthesized Mgm1p is imported into

mitochondria under the influence of translocases located

in both the inner and outer mitochondrial membranes.

During import, the mitochondrial localization signal is

detached from Mgm1p by the mitochondrial processing

peptidase (Mpp1p). Concurrently, the first hydrophobic

region of Mgm1p is inserted into the inner membrane and

anchors the long isoform of this protein. Mgm1p can be

transferred into the matrix, which allows Pcp1p to cleave

another hydrophobic region and thus to generate a short

isoform that is released into the intermembrane space.

Considering that Mgm1p import depends on ATP, the

ATP level in the mitochondrial matrix has to determine

the ratio of long and short isoforms of Mgm1p. At low

ATP level, the import will be slow, and this will allow the
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long isoform to “fasten” in the inner membrane faster

than Pcp1p will be able to process it. At high ATP level,

import will be rapid, and that will promote Pcp1p pro�

cessing and cause higher content of short Mgm1p iso�

forms [8].

In dividing cells, the state of mitochondria depends

on the cell cycle. During the S�phase, mitochondria

demonstrate a high degree of fusion, whereas during divi�

sion they are strongly fragmented. Before the beginning

of S�phase, the enzymatic anaphase�promoting com�

plex/cyclosome (APC/C) stimulates the degradation of

Drp1p, weakening the fusion of mitochondria and lead�

ing to accumulation of cyclin E, which acts as a signal for

initiating S�phase [54]. Thus, the decondensation of

fused mitochondria preceding cyclin E accumulation

indicates the most important role of mitochondrial

dynamics in the cell cycle. During S�phase, the APC/C

complex is inactivated, which results in the recovery of

Drp1p level and hence in the establishment of the correct

balance between the fusion and fission of mitochondria.

During the subsequent stages, Drp1p is phosphorylated

by the Cdk1/cyclin B system on Ser585, which leads to a

rapid and massive fragmentation of mitochondria during

the cell entrance into mitosis [55]. The premitotic frag�

mentation of mitochondria is necessary for their equal

distribution between the daughter cells. The fusion of

mitochondria during mitosis can lead to damage to cellu�

lar DNA and to instability of the genome, and this is

additional evidence of the importance of mitochondrial

dynamics in the cell cycle [56].

Fusion and fission of mitochondria have key signifi�

cance on both cell and organism level. It was shown in

some works that knockout of any dynamin�like protein

led to the death of mouse embryos [57, 58] due to multi�

ple disorders in cell differentiation. Thus, Drp1 knockout

resulted in strong changes in the Notch�cascade that, in

turn, made impossible normal differentiation of embry�

onic stem cells. These changes were caused by the inabil�

ity of mitochondria in the absence of Drp1 to regulate

intracellular calcium level that is crucial for such signal�

ing pathways [59]. It should be emphasized that this work

was the first demonstration of a definite connection

between mitochondrial dynamics and calcium�depend�

ent signaling cascades.

Stress, which is frequently manifested by damage to

DNA and by inhibition of transcription or translation,

can strongly modulate the state and functions of cells.

Stress also influences mitochondrial dynamics. During

stress, the fusion of mitochondria can increase in

response to accumulation of oxidized glutathione [60].

There are also indirect indications that cells with great

numbers of fused mitochondria are more viable, which

seems to be due to increase in ATP production associated

with the “hyperfusion” of mitochondria [61].

Special attention should be given to the mutual reg�

ulation of mitochondrial dynamics and apoptosis. In

2006, the journal Nature published a work that first

showed that the proapoptotic proteins Bax and Bak of the

Bcl2 family induced fusion of mitochondria in healthy

cells [62]. In other work, Bax was shown to specifically

modulate homotypical Mfn2 complexes through a direct

interaction and to be the first effector of Drp1 fusion [63].

In the case of stress�induced activation of apoptosis, frag�

mentation of mitochondria and their fission were

increased, which could be explained by permeabilization

of the outer membrane. This resulted in the release of

pro�apoptotic factors into the cytosol [64]. The perme�

abilization could be caused by formation of a homo�

oligomeric pore in the outer membrane consisting of the

Bax and Bak proteins [65].

A special role in apoptotic regulation of mitochondr�

ial dynamics belongs to posttranslational modification of

proteins involved in fusion or fission of mitochondria.

During apoptosis, Drp1 is phosphorylated and undergoes

the action of small ubiquitin�related modifiers (SUMO).

The Drp1 protein contains three serine residues that are

phosphorylated, and effects of their modification are dif�

ferent. Phosphorylation of Ser616 activates fission of

mitochondria, whereas phosphorylated Ser637 induces

suppression of this process [66]. The third regulatory ser�

ine residue (Ser693) is phosphorylated only during apop�

tosis and results in the inhibition of mitochondrial fission

[67]. The phosphorylated protein Mfn2 demonstrates

increased affinity for ubiquitin ligases, which induces its

instability. This plays an important role in mitochondrial

apoptotic pathways. Note that Bax oligomers are colocal�

ized with Drp1 and Mfn2 in apoptotic cells, which is

believed to influence the activity of mitochondrial

dynamin�like proteins [68].

Cellular metabolism is one of the major regulators of

mitochondrial dynamics. Because every type of cell and

tissue has a specific transcriptional profile, and conse�

quently unique features of metabolic pathways, the

remodeling of mitochondria can be tissue�specific.

Studies on the influence of diet on mitochondrial

dynamics in neurons revealed that the fat�enriched diet

led to increased fission of mitochondria in one type of

neurons, whereas in other neurons mitochondria mani�

fested the tendency for fusion [69]. The possible causes

of such specific reaction of the cells to a particular diet

were not discussed, but the cell need for ATP seemed to

play an important role in the mitochondrial dynamics.

Formation of a great number of fused mitochondria

seems to increase the coupling of membrane electro�

chemical processes with ATP synthesis. Starvation is also

a strong external factor causing cellular stress, which

directly influences the structural characteristics of mito�

chondria. In this case, the specific features depend on

the character of food limitation and its duration [70]. It

was shown that starvation was accompanied by inhibition

of Drp1 through an unknown mechanism that resulted

initially to elongation of fragmented mitochondria but
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then to their fusion. During long�term starvation the

mitochondrial reticulum stabilized [70, 71].

As stated above, the fusion of mitochondria provides

for more stable profile of fluctuations in intracellular ATP

level. This is confirmed by studies on the ultrastructure of

mitochondria in animals subjected to limitations in diet.

During starvation, mitochondria contained more ATP

synthase dimers and were characterized by more compli�

cated cristae structure. This seemed to be an adaptation

of the cells to shortage in nutrients, which could influence

the formation of membrane potential and, consequently,

biosynthesis of ATP [72].

It is supposed that some metabolic diseases influence

mitochondrial dynamics, which in such case can be a

stage in pathogenesis. Thus, models of type 2 diabetes in

animals obtained by leptin receptor knockout manifested

a high acetylation degree of Opa1 in cardiomyocytes,

which directly influenced the mitochondrial dynamics in

these cells [73].

Mitochondrial dysfunction is known to be associated

with many diseases, the majority of which are neurologic.

Recent works suggest relationships between mitochondr�

ial dynamics and pathogeneses of various neuro� and

myopathies. Thus, associations were revealed between

polymorphism of the gene encoding Mfn2 with

Charcot–Marie–Tooth disease [74].

In this review, molecular mechanisms were consid�

ered that underlie the fusion and fission of mitochondria

and regulation of these processes. Most of these mecha�

nisms are still far from being fully understood. It seems

that dynamics of mitochondria is possibly the least�stud�

ied aspect of functioning of these organelles, and studies

on the corresponding processes are at a stage when every

new work in this field, together with answering some ques�

tions, raises many new ones. We have no doubt that further

studies on dynamics of mitochondria on the molecular

level will result in many very interesting discoveries.
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