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B B RSAMNBHDGRRGUERINBIET . RREDNEANEZ TR, ENBAZAZTH TEDE
BB IHBME AT RIKAR, KARA ZHIBET FEZ A%, £AmME (Magnetotactic bacteria,
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T PR ESTT RE,
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Application of magnetotactic bacteria and magnetosomes in
cancer therapy: a review
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Abstract: The targeting of anti-tumor drugs is an important means of tumor treatment and reducing drug side effects.
Oxygen-depleted hypoxic regions in the tumour, which oxygen consumption by rapidly proliferative tumour cells, are
generally resistant to therapies. Magnetotactic bacteria (MTB) are disparate array of microorganism united by the ability to
biomineralize membrane-encased, single-magnetic-domain magnetic crystals (magnetosomes) of minerals magnetite or
greigite. MTB by means of flagella, migrate along geomagnetic field lines and towards low oxygen concentrations. MTB have
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advantage of non-cytotoxicity and excellent biocompatibility, moreover magnetosomes (BMs) is more powerful than artificial
magnetic nanoparticles(MNPs). This review has generally described the biological and physical properties of MTB and
magnetosomes, More work deals with MTB which can be used to transport drug into tumor based on aerotactic sensing system
as well as the competition of iron which is a key factor to proliferation of tumor. In addition, we summarized the research of
magnetosomes, which be used as natural nanocarriers for chemotherapeutics, antibodies, vaccine DNA. Finally, We analyzed
the problems faced in the tumor treatment using of MTB and bacterial magnetosomes and prospect development trends of this

kind of therapy.

Keywords: magnetotactic bacteria, magnetosomes, tumour hypoxic regions, drug delivery systems
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Fig. 1 The action of MTB and magnetosomes in treatment of cancer. Features of MTB: motility, magnetotaxis,
aerotaxis, biocompatibility, iron chelator, bind to nanoliposomes, AuNPs-ssDNA; magnetosome as carriers of
doxorubicin, doxorubicin/transferrin, cytarabine, antibodies, vaccine DNA.
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ARFG YR S, W R R SR A e A
/N, RIS YRR R AR 42,
ik =k SLC-ET-Fc M A M. 7E TC-1 4l
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Vo AR /N U e, DNA 2 1 15 S LA X e
TABEILE, KRB ARG /N, IR e A2 )
il ShPIAFEIE IAE R . DNA B2 1 9 02 [ i 1o
o B T LIRSS, 7R AR A SR B R
DR IS TR R O R N 2 TR
2, AN H B E AR I A PR A AE L i 5 A
SR G R, 2 L R
H1 TG /MAE R A AL B A A= WA s, e
N E IS R R B A3, AR 25 W B i T
JEX.

3 HMEAEKENMERERTENTR

AR BB SRR R, T 40 A AN /)
PRTTAE R A IR B 25 AR RTRE, ZE R 6T
AT T E A, SRTT,  SEBRIG PR IS P [RRE 5 2 A
VoS Rl B PLUN, RN T A K S A L
P, B IR TR T 2 0 L ) U
P, 7ESCEE S0 FARMER Ht AT s alifl, 5
HORAE DBOERAS R T AR, SR I R
R D BRI T U g i O AT T A
FIVAYT B AN IR S NGk =, PR A BRI 43 B
i A £ 7 0 0 T A A A B 9 R R R AT, 1)
PR R, R R IR T AR B £
A IRR ., — S, RN A R MR
AR, BN B A W 2 ) TR R R 3 PR
TRt IE Rk MR 4 8 Al Al A TR
ZRME . R T B R I8 A VR R/ IMA Y
74k 2 1, Kolinko SR 3 PRl T R4 o il /MA g 7
7, DEA AR AIBE B2k, &
B B/ IMR IS R, SCBL T Bk MA Y S R
Y A, e ZAERTSY, AN KA IR R Y
I 3 7 S, A R UE AR B R 11 22 4 PE A 3K
W, FERRIRBEH RN A 4 2 LT ),
HAIR-25 SR E RS E . RN E
S X IE R ML S IR R AN R L a4
AV g L B s A= D K T D O O i B b
et/ MRBIZGBIEE R | 254080 2 . IR NRRE T

&: 010-64807509

SEPE AT SRR . W TS ML
A SE S I S, TR EOR
vk, ATREAFAE 259 00 TS Wi R cE A 4= B 1R
B2 AR . AR R IESE 32 2R BR T /A
M2 is AR, X T w0 S AR AR
V2 251 2 K FC AR BRI 3% 3 988 20 I 1 /AT
FRD . NIEZAERB S, R OER A
XA E A TARIC, AR BG5S R A R
AR S, X IR VLR 45 5 i 2 e o0 A
TS A T R T 20 o ) B S AR, TR R 5
Borvhr, ADOGS L v A= 5 R A R AR XA
A o = AR AR BE S 22 501, I 3 B
TALGHY, LB RE AN X i 0 i R s sl A Y
P FARICR O S TR B 240 TR R /AR B B 3
I7 IR R SRS

4 RE5EE

HAREANTE A A 9R 5 rh B S — 2R R Y B
W, AR BRI TR BE2GHT
FE .\ BETEDOR A RHIETE i oA R B T A
PSR R A B R . IR, R’
UFR YA . BORAERE S RE S, TR
Z Ry 7 YR A T AR 4188w/ IMA T2
B MALIT 2590 . BUMR . DNA B2 H 55 A MR 4
21, P FLRR e, DR b A R AN /DR
TP T IMERG T

TR T AR T /IR JEL X 52 B PR O 3 7 22
GEME—LSEFORKHE, LA R 20 TR 1 B IR s
WL R RO | R /MRS LRS- /MR
EACEOR | Bl MARS 5 IBIEOR | RN RE
PERESESE . XUt B wRh o s e BoR | il
AR BEPOR LI N A EHARB K, ALl |
IR BB S . A, /N AT 12 24 7 T A
FEWAT TIEZ BCR, TERE IR TT AR 25 2k
IR Z R PTIIRT 258y, JF 2B BRI 1 o
BE— BT A BTG/ MRS 28 R IO 2, A
WAL R BAR, PRAE 25 Y BIBA) 1E 15 2L AR A0
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N Ja AR, R RS h BOXE R Ry fig
YU IRTT i Z BN s2 1k, AT IR B/
PRZEARRE Ty, G 1 B 0 s B 42
R G AN AR N 28 AR A BT 0T b, m]
RESZ PR T B mE AN vl ) 28k, DR LA bl 40 T
(PR N A W 2 A VAR A I, DU e PR
WrrE iRt el . BEEDIRBELIRA, LA
TR e LR /NP R S B i R T B2 LT Y O 6
B
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