A om0 B ¥ 4k MW FARRBELRERCBTEORRER VLY
Chinese Journal of Biotechnology
http://journals.im.ac.cn/cjbcn May 25, 2021, 37(5): 1737-1747

DOI: 10.13345/j.cjb.200686 ©2021 Chin J Biotech, All rights reserved

PR

HIOE VTEHEFHFIREHEAPHEAFLHAALR HEEL TP EAERK
F, GAEEEESEEN LK FETELEMNT, AT B E S AN A28k
LEEBIEELER, BAZERLAFRGTHEL L 2019 FRFET— £
HiEd, RMAELATRTHEERE . KmEEERGERIH L, Rizit E
FARMFRATAR 4 AFBEAREXRFATRM 1 A, MERRLRLX
30 4%, FAFHAMEH 8, HikHAH 17,

MALE, #ILF

T R G EORBE ST R DA Dl i A A TR 9002, Jbat 100050

TR AR, BELTE. KRIFNERE AR Z LRI, £ TR, 2021, 37(5): 1737-1747.
Hao TY, He WQ. Advances in metabolic engineering of macrolide antibiotics. Chin J Biotech, 2021, 37(5): 1737-1747.

O 14-16 TR KIRA BS £ 4 E % (Macrolide antibiotics, MA) 26k EEZ w3 b4y, 4 i ot
B AW, A E AL B ATAE MA Rt E . i MA BAEAR R S04 ZAE A T A48 5 MA 8
EEAL, fA ik KR oGRS LA T HRORFATE 69 MASTAY . £ 30 Fk, KRt TREAEKE MA #)
AYEREFFMADNAERGEFEFT AR FTEE RS, XERPF TG F ;LR ERFLS#H
(Polyketide synthase, PKS) ##ji%A= PKS /G 154h B v B 206 A o %, H 4L, L FiEst 16 LIR K IR A B £ 3
BT A EZ OB AR, RAEEARFARHTRZENEL AL FHRITT F@NB.

D K ABERRAE, Rt A, THEER, RALSEE, SREMF

Advances in metabolic engineering of macrolide antibiotics
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Abstract: 14- to 16-membered macrolide antibiotics (MA) are clinically important anti-infective drugs. With the rapid
emergence of bacterial resistance, there is an urgent need to develop novel MA to counter drug-resistant bacteria. The targeted
optimization of MA can be guided by analyzing the interaction between the MA and its ribosomal targets, and the desired MA
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derivatives can be obtained efficiently when combining with the rapidly developed metabolic engineering approaches. In the
past 30 years, metabolic engineering approaches have shown great advantages in engineering the biosynthesis of MA to create
new derivatives and to improve their production. These metabolic engineering approaches include modification of the
structural domains of the polyketide synthase (PKS) and post-PKS modification enzymes as well as combinatorial
biosynthesis. In addition, the R&D (including the evaluation of its antimicrobial activities and the optimization through
metabolic engineering) of carrimycin, a new 16-membered macrolide drug, are described in details in this review.
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Fig. 1 Comparison of the interactions of different macrolides with the ribosome!*?,

B : 010-64807509 . cjb@im.ac.cn



1740 ISSN 1000-3061 CN 11-1998/Q A4 T #2244 Chin J Biotech

£ 16 ¢ MA v, BRERHE (Mycarose) fY“4E
g S AE BN E/ER, X5
14 JEHR MA B9 EZ XM R, X PR IR A
BERE G I A FER 2 : 16 o6 MA &
JRER I BRI ), 10 14 90 MA 45 G708 4R ik
SERY I O, SRR &L 16 STER MA Y
SR SPIRTE R, FIRER R (Mycarose)
F A5 b3 T S EE AT 34 0 S A A A5 A B
VERT, T FLTBEREHE 0 K 38 MK L B 175 Pt o
16 JLI MA 5205 R IO FE 1Y — 4k 25 F iff 53 Hh
IESCREE % (Carbomycin) (4 4" (14 S 13 1ok ) 4
AT LB R M L0 A B (81 1), F U
Fe A BA A= K K55 %5 Streptomyces mycarofaciens
1748 "l 1 47-O- N R BIE DY, i A
TRIRIERE R T, B URAT 4" R N TSR i Y
N R 25 UN#GERE Streptomyces
thermotolerans H1 5ERE S 4”-O- 5 3ot L B8 il 5L [

(4"-O-isovaleryltransferase gene, ist)l*®%% s ik

A 2 TR [ 3oy B B IR ERERE TR Streptomyces
spiramyceticus Ay YL A |, R4 4" Rk
M IR e R R o R T R ER (R hE
PR R B R RS 50 P A8 AR T A o e
AL By R Arn R AL S, HE P
A 3 A,

3 MAWANEKE K

3.1 MAWEMERK

MA A6 St #2 T LA A 8RBt
R PKS G AR NBREL, ZJERXRIAN
BRE 44T PKS i, Gdbisilh . a4,
AALFH LS. Dierd = RS MA £V &
AR A A A ) T B R A5 B (Polyketide
synthase, PKS) Hi a-fR L4 A (CoA) HIHEHIT
FAETR , I % S R 4 5 R ik G 6-M
ALLFE NG B (6-deoxyerythronolide B synthase,
DEBS)®# (& 2), £I8 R EWE MY 1 PKS H

\ DEBSI \

DEBS2

\ DEBS3

Load Module 1 Module 2 Module 3

Module 4 Module 5

Module 6

o Glycosylation
Hydroxylation
OH Methylation
Erythromycin A
2 AEFXFANEMER

Fig. 2 The biosynthesis of erythromycin A.
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Fig. 3 The chemical structure of isovalerylspiramycin.
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