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Abstract: Mitochondrion is an important organelle in cells and plays a crucial role in tumor development.

Therefore, improvement of the targeting ability of anticancer drugs to mitochondria will increase the treatment

efficacy for tumor and reduce the side effect on normal tissues. Here, research progresses in mitochondrial

targeting have been reviewed in three aspects for tumors treatment: the potential, permeability and translocase

of mitochondrial membrane. The review provides a reference for the development of mitochondria targeted

therapeutic systems.
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Figure 1 Mitochondrial structure and mechanism of mitochon-
drial transmembrane potential. OMM: Outer mitochondrial
membrane; IMS: Mitochondrial intermembrane space; IMM:
Inner mitochondrial membrane; MM: Mitochondrial matrix; PP:
Proton pump
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Figure 2 Chemical structures of triphenylphosphine (TPP),
dequalinium (DQA), and QCy7HA
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PRI, J7 & EoR MR TR0, B ot m] ARE ) ) 2o
RPN B2 R 2,6 IR FR R IR R 3L (Dmt)
) SS PLEALk. WEFLRM, Pk SS-31 (D-Arg-
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Figure 3 Structure of mitochondrial permeability transition

porin (MPTP, A). ROS promotes the opening of MPTP, Ca*'

enter MM (B). Osmotic swelling of mitochondria and rupture
of the OMM cause the release of Cyt C into the cytosol (C).
Voltage dependent anion channel (VDAC), adenine nucleotide
translocator (ANT), cyclophilin D (Cyp D)
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Bel-2 HAXRFEAFEAA BH 1~3 45k XM
R T8 A (pro-apoptotic protein) (Bak. Bax), E
A BH 1~4 Z5# XM H A T-HE A (anti-apoptotic
protein) (Bel-2. Bel-xL #1 Bel-w) 1A BH3 4544 X
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THT PR B K LA, R — RS (R R T2 B TR
BORRAEME, RN R TR A, B e
ARARIFAE OMM _EJE R [FE — 54k, S5 OMM i
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mimetic) 5ME BH3 3 ARG HE 145138 BH3,
[ BT DU OMM 3@ P3SN, Cyt C BE AR MR, =
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Figure 4 Pro-apoptotic protein interacts with anti-apoptotic
protein (A). BH3-only protein interacts with anti-apoptotic
protein; pro-apoptotic protein transposite to OMM after being
activated, then form oligomerization, which increases the per-

meability of OMM (B)
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I AL A AL RE R Cyt C BCAREAN fa, i ok i A 4
YRR ) 22 R, SEI T AT RS HGR IT I B
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%] (mitochondrial targeting sequences, MTSs) - Z& i {4
S SR It G ) R A BE [ /7 41 mMDH AN S %
A A il (1) 2 R A B2 ] 7 41) hMnSOD 2 45 74l
i&: TAT-mMDH-%¢ 55t A AT LR SR (Ot i E
ek 2 A7 32 kA7 hMnSOD-exonuclease III-TAT
A] LUK exonuclease 111 A4 250 [ 31 FL e 4 i 4ok 4
FHhaeRiE JR> mtDNA 7E AL T7 25 5L R BT 1
B A U2, 188 500 3ok Jos 40 M A 97 R
4 Hite

XIB KR T FE M # AR S (gramicidin S, GS). XJB-
5-131 52 741 Leu-D-Phe-Pro-Val-Orn i A\ 28 R7 44
55 M T A8 1) 2 A R 3,7 AN 4 S 2 A i i 7
BN A R EE P, (HEARBLE] AN A . XTB-5-131
FEMSESEH, O [ -(CH,),-NH; I8 FI 5 > D-Phe
IR R AE 73 T — AN Leu A1 Val /K
fiff -CH,-CH-(CH3), fl -CH-(CH3), {f H} -5 F 11 55 —
T4, 3 A 5 g th T R A B ). XOB-5-131 B
GS WU ROS TEFR7 4-2H-TEMPOU Ky
MEsEY), BEIGRE S, W LIEBRE R A N 2 1)
ROS, N TR H7. AR4/IN BE IE 40 a7 sk 2 At
T ROS 2 S . HEZHATRNKLT XIB
JUR 70 P98 PRI 9 0
5 ZHiEMRE

2R A B i) 1) R4 v JRRE VR T RIOR, BRI
AR FRIER, 724 e 2 S5 7 HE HURR 1Y
LT 5% BF TN R P 2R A (1) S5 R A, AE N
UNTACER VANEZ Y RN L BliiBrg b A A LN R AR I
AT 1 K & 8R4 B ) 1) SR 78, HUAS TV 241
WA o AE I I 90 25 SR, NATTO 2 ks AR
R AR FIHLE T A TR N, 1% F A 248 i 23 i g
B A E], kB RIRIT 7 N2 FE, BT Bk 1
o B2 R EE 0] ROR & S, 6 BORLAREE [v) | 75 1)
B VTR B M RO R G — bR e, HARACR T
PRA A S ER AN B P S . PRk, AR 2 TAR Ay
WARENERER, QG — PR R LR AR RE H &
PRI, BT 0EAS [ ) e, AT X PR AR 7T,
JE G5 — WIARTEE, DAL Z R AR B8 ) 1) 7705 8 70 Sk {4 HE
Ira) i) 51 PR 1 DA 247 2050RTK AR FH o
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