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Fig.1 Bacterial cell division
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Fig. 2 The structure of FtsZ and FtsZ assembly
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RANH . WIS FsZ BALT RN, Xeefbs
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Fig.3 Structures of Sanguinarine and its derivatives
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4 mg/L; X2 [CBAPE R KT H# (ATCC 25922)
G2 581 (ATCC BAA-1144) i MIC {843
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Fig.4 Structures of Berberine and its derivatives
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Fig.5 Effect of compound 1M on the assembly of
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Fig. 6 Structures of Cinnamaldehyde and its derivatives
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A FARCER 2R T 5 B~ ] 32 422 0 ) HE X R 431
SRR AN & 0 2SR AT R R BT Y
T 70 7 71 . Dipti 45 B & BRI EE R 0T LS A
FELEAIAT IR 168 22 R Ak, XA 2 AOAT 1 4324
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JEL 22 L, TSR FisZ (4 GTP BEE1E . ok, &
KL REMRINGES FsZ 856, B HECH
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Fig.7 Structures of Curcumin
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(Podocarpus totara) 43 25 4 HUH > (19 K SR — il 7%
Wy, XA ATIERT T o AR 2 AT TR AN 4 B A 2
BRTA A 2 GV W B A UL R g v > (&
8) . ULAh, Bkl 5 e i R BRI AT LA RO 4
B A ER B A DR B, BN B AR
Richa 5§ " F 5% Ak H o XA B 2 F6LAF 1 168 (1)
WFEAMRIEN, SRR 2 pmol/L,  FRAR
XF RS54 TC T S (A B E T, (EOR AR, B 20 AT B 1Y
LLARACA TR ELE AR, BRI X At R 5354
AIEIVER . B Tk B T 25 A% o R AT T
FARIVEH, Richa 55 T Bk I % 45 4% 3 A FF 1A
FtsZ fu b sl J1 = A ) sgm , 2 k4 i sl b 1
FtsZ R 22 (4 %<, A RN T FtsZ (1) GTP il
IGPE . BHFSZE G HECh (1142.3) umol/L.
DL S5 R, BkH 38 o A (] FesZ 100 i) 248 7 38
i, AR NG W IT KA BN Ai % 2
Y. Kim 5 ' XRS5 R AT 04, ERR b
SIS WL J5 A5 2] A0 1V PG s M i 2
o, N AL B ZE ST R A9 MIC ¥ EEAIK 2 2.5 pmol/L,
{HRE S5 R AL S 1V HASBEL 7] FtsZ 2511 .
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4 B % # £ (Viriditoxin) & M 4t T 5
(Aspergillus viridinutans) & B ¥ H 3 B H 09 36 14
Wik (E9) . BARRAE 1971 TR EHEF R E
U I, B H R B 45 4 BB 1990 4E 4 15 LU
IE ). Wang &5 ) IE S 4k B R B R I BURAE I 7
FORIE A H FsZ A IR . AAT TR DO AR L)
FtsZ RE MMk, R EHEERIEBINH
FtsZ BRI GTP WK i, HARHIR Iz 1C,, 16
535904 8.2 mg/L FI 7.0 mg/L; 3 o WA X 4 U
D2z RIOFE LS DNA 51455 50 i 5% i ik 52
TS B R RS FsZ & A0 235 i & #5
PR AEI s T HAR B R i R0 22 RPN, 2

Viriditoxin
W

it P AP PR 4 o (o A R R AN 5 B R A ER A
HAT PR YE, 10 A5 0 EZ 40 A A4 6 1
Noh %5 ) & I&k £ 55 8 R XK= F2 5 a2 i) %2
I S ARV K B B TR R 2L D R TR AT I S B L
Ve, RESRAMIEE S, X & R I KRR
W (FP5228) /Ml B2 MIC{H K% 0.21 mg/L,
e TR R 10075 . X sz AR, 4bE
TR AT TR SR T R ERR T, RN
Xt + 5 R 25 BEER B . Marie 25 0 B3 2040 4SRN
WAL G, RAGEERER. WEEEA AR
AT AT o AR ZE AT AT 168 15 5 Ha (37 i e L S
T 7 PR P BLALHE FtsZ 76 P 1 BRAH 5C 8 11 5 9
L. LA R Ry BEAH G20 AR AR 400 1 550 A9 15 A i
AL T — B IR R, IR hi A R 4
Fo) AR 2L T 8 £ UL . Rivera-Chavez 4 5" 7E H.
RS T — M SR ERGF RS
8, 8-PKZS I MEMEEA AT A= 4 (mycopyranone), &8
AT DL B2 ARORSE P 1) il i PR AP Ak 4 v 6
ZFERH (MRSA USA300 LAC strain AH1263) (1)
BH . Ay S R R WL G ) mycopyranone S5 4% E
HHREN ST S5 FsZEAZ%A.

Mycopyranone
1X

Fig. 9 Structures of Viriditoxin and its structural analog
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LR BEdE (Taxanes) JEFELIZM K Hh o B 15
R, ReSHE RO B- RS, 23
TE RS2 T ISR M GUE R, I TP 220 44,
I PR - 32 22 1 FH F 25 4 8 MU e i 7 (I
10) . Huang % 8 X} 120 4~ 8 42 b 2 b & W 14 0
Ve, W T EAT B MPA TR R e A
Y, XErE AT A IR R T EY)
200 it 7 S AT 5 ) Sl Ko i 28 280 485 4 43 A AT 1
(IMCJ946.K2) FHUSEAIZ5 1 43 AP (H37Rv)

BRI MIC,, {75 1.25~2.5 pmol/L 2 [] . 1£ MIC #¢
FE R S5 AT TR A0 S 2200 HORWHIE K, 3R
AT E W RE S VE ] T FtsZ T3040 B 1Y 1E % 20 2L
Singh 4 ' & B % 42 %% SB-RA-2001 43 51 LA
38pumol/L Fl1 60 pmol/L F4 e/ N il e J32 4100 o Al 5 2
FEAT T 168 I35 43 ASCFT T8 40 A (%) 38 58 . ZEAAR A1
SB-RA-2001 L& JE W55 M N 5 FsZ 456, fRiE T
FtsZ JF 22 (A R RN S, IFREAIK T FtsZ () GTP il
e TR, SB-RA-2001 7 C 34k Hy 5l
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Fig. 10 Structures of Taxanes
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- EFEARH AL (3-MBA) J&—Fh 2 Y
ADP-1ZME L RSB HIR & REAE ) Ak B 2R AT
WP FsZEA, 55400 22 R0 e & 3 34
Mazdfatr 0 (B R A, HEH
LA S B R o) 356 4 71T 32 BN 25 A 2R ) )2 R
SR FsZ I I & SRt T ARG Ak A

ONH, OxNH,
F F
O/ 0/\(/N
s—/

3-MBA PC190723
2A 2B
N/
O,

TXA709
2D

ZrkrssiaX

Haydon 45 ' £ 3-MBA Y 3& 4l k47402247
BT, EeRE T AR A ZE AR, SR X AR
AT, B M S00 M A i s TR
PIPC190723. iZ Ak A 12 B JU - HRA RS A 2R H i
J¥ig 5 G WA T ML IE ZH B, R TR 3 e Tk B 3 2 T
B G, PC190723 Mo A5 2 A AT B AL 35 it
ST bR o (I A BRI AE N ) 2R A BR A 2 2
S AR R, e I R B MIC £ 0.5~
1.0 mg/L, Hbi &0 2 11 3-MBA & i1 2 000 2
5 PC190723 Ly BEAKHS 1 77 =X B A i FtsZ 1)
GTP i M, HEMdl R B 1C,, 0 55 ng/L; FE4k
0, 5¢ 6 1 bR i B0 FtsZ & 1 (GFP-FtsZ) 5

O NH,
F\E[F
\ O/\r/N

Cl
N= S
2C

TXA707
2E

Fig. 11 Structures of 3-MBA, PC190723 and its derivatives
E11 3-MBA. PC190723 % HiTA MR EH#I=
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PC190723 WAHELAE S g0, Al B 2R ARAT RE &
B 0 ZE K H GFP bRic i) FtsZ LB 6 £ 5 Bofi 78
KA ZR L, B PC190723 30 T FtsZ 1Y
FERENL, JFHEAS 40 Jo ik IE % 4334 BV | Elsen
45 120 R PC190723 1T LAIE i 5E FtsZ k) 52 00 [
ik FtsZ A 2R 2 Ui m Pk . AR 4 ¥ (LR 2 3K I FisZ 5
PC190723 B &0 fb AR Z5 40 R, FsZ 76 AR
A F T HT 2HEN 5 GTP £54 1 14 5] C o4 ﬁ
WAk Ak, SFRE FtsZ JR 22 . Andreu 55 %
P AE R HZE A KT B FtsZ nl 0 4 3% 1 4% #T
PC190723 F¥AIK T GTP figny G, AT T EHAR M
2 BYIE 8 . Andreu A i PC190723 %I FtsZ (4 T
RATEEEX EZAEYHEE EAER, S0
FIPC190723 #5388 3 A8 S 25 45 31 20 26 1) 2 1 Bk
EREGY IR
ﬁT%EMﬂW%EVﬁ@%M%? 254
I, o3 . AR EHEMS 5 A 782 = . Haydon
A ) R FHZR BRI 3- b RL L BRI, AT DAY
&%%%mg\%%%%@iﬁﬁm%QE%%
, A FZ HE A GBI S 1538 28T
i%LﬁMﬁ%%Qﬂﬁﬁﬁﬁk%ﬁﬁﬁﬁ%ﬁ
P, HAER ZE I eI A AL A W) 2C SR B 3L
(), I LA Haydon 38 15 X 245 - 1 s 1) 1 — 25 48 1
FEARTFEME S 7 F IR ER T AR I A S A I
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Fig. 12 Some structures of 3-MBA derivatives developed by MA Shu-Tao's group
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Fig. 13 The inhibition effect of compound 2F in the cell
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Fig. 16 Structures of UCM series compound
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Fig. 18 Structures of quinoline derivatives developed by our group
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Fig. 20 The composition and functions of bacterial cell division proteins
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Abstract In recent years, the abuse of antibiotics has caused the emergence of drug-resistant bacteria, which is
now widely spread around the world. It is currently a critical issue that seriously threats to human health due to
the lack of effective clinical drugs to treat the multidrug-resistant bacterial infections. With such a serious
shortage of drugs and means for clinical treatment against multidrug-resistant bacterial infections, it is urgently
needed to develop new antibacterial drugs, especially those molecules possessing new mechanisms of action to
combat the drug-resistant bacteria. Filamenting temperature-sensitive mutant Z (FtsZ) is an essential protein for
bacterial division and has been one of the most popular targets for new drug discovery. FtsZ is a highly conserved
protein and it plays a key role in cell division in most prokaryotic cells. In this article, we reviewed the structural
characteristics and biological functions of bacterial cell division proteins and the recent research progress on

antibacterial drugs development targeting FtsZ.
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