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Figure 1. The structure of common dithiolopyrrolones.
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Figure 2. Comparison of characterized dithiolopyrrolone pathways. Shaded areas are conserved region.
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2.1 BEFRFERGEHTF AR TEBGER
W
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P662F1S. clavuligerus 45 % WA SR FIk
R CH YA B A E R se g i HL
KRR T, 2HRNEDS BEE A
YRR B ) A OB AR A S SUHE . BeiReE A
A — 2 B 2 R R AR R — A UL B 1
KR E AL ERE, TR 8 A
PUR &R Z - RRIEER/NY S argRIE— M ER
QIR PR RS FIOBHB SE A, S, clavuligerus
MargRPWIRASKRS. clavuligerus CZR &R -
RARIR R a5 R A AT LG e 3 4
TR E AR, 20124F, Charusanti®F Xt i
I P ARG 1Y 45 3R ) S AR MR R AT A R A 4
BRI ELR T 1.8 MbAY K FRLpSCLA™ . b
Bt — 5 KB, pSCLAXT 2 E = mA 1R
KN, %8 F 7w i 8E s SpSCLAA KT
KR, HMAAIHENpSCLA LAFE 2B RAEY A
BORARRI BRI afsRFafs A% HYE HE AR
JA RN BT AE R A G RO R, ) AR A Y
S. clavuligerus - A—145 D i afsR FEH AT LA
BOE IE RGO N IO 2% R A& B %
AR DL B s 4 A AT R R
Az TR IEA T B A O AR A R Y S TR R R
ML HIRARHE . FRATAT LAZRG DL 45 7 2
A TR TB, Wb 4R i A Y6 R
LA TE S am s, Bt BE R BT AR Ry,
TR J R A A G RE T argRIE, #2175
asfRAEIE V¥ A+ 148 D8, Wb abR 27 AR
PRrhpSCLAR: 145 DA LI Bk K 2 R AW G
AR W BHE -4, A5 0 B AR TR R
itk — 20 R AR e P (G IS B 4

2.2 BN SRR E B (Precursor-Directed
Biosynthesis, PDB) AU TREMERA

BIARS 3 RO & R — b R T

RIRT-PARM A YA B TR gk SR
IR G R R AR AR 06 U AR 1 R G
P2 RN T & . KRR
PR 2 M A 7 A KRR i P RO A B
3 SR IR I v] AR 5 RAR 7= W1 S 25 9)
PYATRENE . PRI, 38 2k PDB ™ Az i 1 7 ALk g o
FALG PRI L SR BT Z e &8
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TEX 28 2R P AR LRI OF R Rl Rl
A LR 3E A 25 AR ARAT B 1 B 2 1k
YR T 2 2% . BourasSF il it 4R Sa.
algeriensis} 37 IR 1) 53 FHHR BEA 57 2 2
FR XS 2% ol BRI B2 A 5 W B AR R IR T
X AL A MR T B IR W5 R B e
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algeriensisWREFRFE P INAAG MLER VT LAE S8 —
BRI B AL S5 5 e AT T 1 15 37 2 b 23 il
IMAZERR . R . AEERRANLIZLEE , B m 3%
T formylpyrrothine. valerylpyrrothine .
isovalerylpyrrothine. crotonylpyrrothine.
sorbylpyrrothine . 2-hexenylpyrrothineF12-methyl-
3-pentenylpyrrothine55 7T B A3 AN [R] Ik S5 A £
() — BRI B AL A (R14).

ket B Sa. algeriensisH A LIS 2K
E WA YE MR Ry & R GV, JEd PDBH]
DIA A X Fl R o [l X Rh R M
16 I LA TR T B A i e b A1k
i, TEA R AR FINAE Z MR & R R AL
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23 AR FRIEH ML ISR S Y
HEH

578 4 il (mutational biosynthesis) 245 i i 3
PRI B 7 145 B A S AR MR 2 0 7 2R IR P AR
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antibiotics. PDB: Precursor-Directed Biosynthesis.
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Biosynthesis and metabolic engineering of dithiolopyrrolone - A
review
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Abstract: Dithiolopyrrolones are a family of antibiotics that possess the unique pyrrolinonodithiole (4H-[1, 2] dithiolo
[4, 3-b] pyrrol-5-one) skeleton. This family of natural products can be divided into three subfamilies: N-methyl-N-
acylpyrrothine, N-acylpyrrothine and thiomarinols. So far, more than 27 members of this group of natural products
have been reported including the well-known antibiotics holomycin, thiolutin, aureothricin and recently isolated
thiomarinols. Dithiolopyrrolones exhibit relatively broad-spectrum antibiotic activities against many Gram-positive,
Gram-negative bacteria and parasites. Some dithiolopyrrolones even have antitumor activities. In recent years, several
dithiolopyrrolone biosynthetic gene clusters have been reported and their biosynthetic mechanisms have also been
intensively studied. This review will give an overview about the biosynthesis and metabolic engineering of the
dithiolopyrrolone natural products, and provides references to guide the creation of hybrid "unnatural"

dithiolopyrrolones with better bioactivity and low toxicity by synthetic biology.
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