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ATP via oxidative phosphorylation. Mitochondria are highly dynamic organelles that continuously fuse and divide
to meet the energy metabolism and other biological requirements of cells. This biological process is called mito-
chondrial dynamics. Apoptosis is a programmed cell death, and mitochondria plays an important role in apoptosis.
Upon the internal (DNA mutation) or external stimuli, mitochondrial outer membrane permeability changes and re-
leases apoptotic factors, such as cytochromatin ¢, Smac, AIF, etc., thereby activating apoptosis signaling pathways
and promoting apoptosis. During apoptosis, the shape of mitochondria changes from tubular to fragmented, accom-
panied by mitochondrial cristae remodeling. Mitochondrial dynamics is regulated by Mfnl, Mfn2, OPA1, Drpl and
other GTP proteins, which also regulate apoptosis. In addition, apoptosis regulators, such as Bax, Bak, and bcl-2,

can also regulate mitochondrial dynamics. This review discusses the basic knowledge and the relationship between

apoptosis and mitochondrial dynamics.
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SRR, (D ERLAR 7 BRI AT E R

In the early stage of mitochondrial fusion, two mitochondria are close to each other, meanwhile, mitochondrial fusion regulator Mfn1/Mfn2 bind to
each other on the outer membrane, making the outer membrane gradually fuse. Subsequently, OPA 1, which locates at mitochondrial inner-membrane,
mediates mitochondrial inner-membrane fusion. Eventually, two mitochondria are fused into one. When mitochondrial fission begins, cytosolic Drpl
are recruited to the outer membrane of mitochondria by Fisl, Mff, Mid49, and Mid51 etc., Drpl then mediates mitochondrial division, splitting one
mitochondria into two mitochondria.

Bl &RAEmESFoRREE

Fig.1 The mode of mitochondrial fusion and fission

IR o BRI AR AR Rl H 58 L R 2R A A
fIGTPasess FAMfn1(mitofusin 1)FIMfn2(mitofusin 2)
oK 58 IR T S kLA P ) Fik A T /2 EHOPAL (optic
atrophy )RR E ). ANFET LRk S, 2
WA 73 2 g AL AE 20 R J5it 6 5T b B — F o 1
2 A80 kDaIDrp1(dynamin-1-like protein 1)/ 5 5¢
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— Mitochondrion

ER

Mlcrodomaln

TET AT, 5 W Al SRR SE T . B S, P53 D) ) A A At A A T Rk, 5 28R40 imicrodomain, J S SCHE A A7 1 P MR
TEIEREOLT, Drp LM [ 5542 2 2R Rk _microdomainffI[WIfE 4L, TEDrp LITE T, R 73 R R TR bifk . SR, 7615 57
TS, Bax/Bak#i 48 5% 2 microdomain P iT, HAE LKA MK EFTFL, FECyt cHITREIL.

At the early stage of apoptosis, endoplasmic reticulum (ER) contacts mitochondrion. Subsequently, ER tube is extended to entangle mitochondria,

forming microdomain with mitochondria and causing the contact site to sag inward. Normally, Drpl is recruited to mitochondria by mitochondrial outer

membrane proteins Mff etc. Under the action of Drpl, mitochondrion divide into two different mitochondria. However, during apoptosis, Bax/Bak is

recruited to the vicinity of microdomain and form pores in the outer membrane of mitochondria, then leading to the release of Cyt ¢ from mitochondria.
E2 ZeriAzmh1Z SMpATENXE

Fig.2 The relationship between mitochondrial dynamics and apoptosis
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