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Abstract: Microorganisms of the Streptomyces genus are a dominant group of microorganisms capable of producing antibiotics,
and are also an important source of some vitamins and enzymes, which have a broad development prospect. However, the
complexity of metabolic network and regulatory mechanisms and the silence of a large number of gene clusters in Streptomyces
have strictly limited the efficiency of secondary metabolites biosynthesis. The rapid development of metabolic engineering
technology provides a new means for human intervention and regulation of Streptomyces metabolic pathway or metabolic flux,
and has become an important way to achieve high yield of Streptomyces source target products and the extraction of chemogenic
natural products. Based on this, this article mainly focused on the progress in non-targeted and targeted metabolic regulation

techniques aimed at enhancing of secondary metabolites biosynthesis of Streptomyces, which can provide a reference for
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efficient exploration and biosynthesis process enhancement of the secondary metabolites of Streptomyces.

Key words: Streptomyces; secondary metabolites; metabolism regulation; biosynthetic gene clusters; non-targeted modulation;

targeted modulation
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Fig. 1 Morphology of Streptomyces
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Fig. 2 Non-targeted regulatory strategies for activating silent BGCs in Streptomyces
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Fig. 3 Targeted regulatory strategies for activating silent BGCs in Streptomyces

AU E B A B, AREEFRERA S
(1) 2H A AR B2 R DA o) TR AR P 2 R AN U I A2 1R 1
7. KEWFRE, AREBEFEEFRFME G,
ZIRS BEUR. THLER. KD 4 AOnBE R B IR AR
U= B R R A B R s 2223, B U AT
PEAL AT Be B AU AN [ T & B Db 224 ot LAt
T TG 2 Al B 70 2% T A s 0 25 B AU V2 )
%‘g;ﬁu 75 Fﬂ [24-25] o

AEPIR e AR K A AR, TE T
RWE (Fe?'/Fe*) FI4H (Mo*"/Mo*") 541l ta
FHYERTE Y, S 5m s, [Fnek
VE R A M ACH R S OCHERR  R BN 1, R )
VHREEEFZ—, (BRI AR
BEIFAER 3k, R B DA P AR &Mk A 1Y) R
JIT 4, S = ERE AR AR B AR T B R B
PRAEK AT Rk b FL R ERR, T REHIE &L
ARARUIPI )G S, TEREAR I A6 S
BFREP RS EE AR RO, thhk, FE (Zn?H)
g (Cd*) W2 REMPMIINT, 4 (Mn?)
fE— S Mk JE R R EEAE A . BrOpuEst R
BEM M R E B A g i SR B AL
R AU RT), AH R B Zn2 206 i
ANV AERARE R AE RN, R, 2™ A 1
YRR SRS, 4] (Cu?D) 1EN—FhiE M4 )R

B, BAAXNMBRAEELR, HE (Cu?) 25
P BEEO AN SR B T, AR i2E H 1A% 326
AR IR S B, Rl R &, B aR ki
T EAEAS SRR R B = A B A
FRNR, A4 IREONES 4 Fe? R Mg il K
FERE BN S. hygroscopicus R IR, K IL Fe* 1E
— ERRRE b AT s WK R TR P IR DT R AN S R R
B ORI TR AR 2 1A 1T Mg X K B 45 16
EERRACHFE At LR 2

AL, ARt AR P A KRR T 4 75
MBSy, gz, R, 2 EERESE, —5
SR AE Y R EANE A K A R IR R AR WY
AR 2Rt ] DL 4 ok A P 1 A B O R A U
1o i A NHBR PR D750, 52 me S 4 B ) IR
BT 8, TS T2 TR o2 25 mT DA |
HARAEYIR AR, TSI H BRI A sk £
FhFR,  — SR AT R FH I B LA e A S AT
LI O S oned Sy i S P o0 N 155 = K R
SN HABK B . Wei SEBR IR IR /K B 27
#5008 35 IR AR H HaO2 FHS INEATAS I 18], W]
DK AR R A 7252 T 40%.
212 EFEAERSLE  MAEME IR E TS

IE. pH. WHEE. BiEs. FaRUEHL5E

FOAH R IEDR ) 22 5 B B2, IR SRig 1 o



FED 20244FE7H $55% B 148 Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 14

* 4921 -

Rl PV A BB R I AR S i, AR TR IR
JEE 3ok v 3 B0 R 5 i e AT U S v Pl A1 S B
A 27 pHY WA S W25 ERMEY A
PR, FEx— LB BGCs [0S K5 1
RN, Boukaew S5EB4@ 0f EEANE IR AL 6
T8/ BB 4 FEE® S philanthi RL-1-178. .
philanthi RM-1-138. S. mycarofaciens SS-2-243 X,
BRI, R BLAS [R5 A B B S 25 1% RM-1-
138 T i HO AT L R AR 7 0 A 2R 7 B B i Al
R, T Zhang S50BSV TLE ik 47 il A w41 6% 5 1A
S. griseorubens JSD-1 K EFIE 2 HH ) pH A2 AL A 4
B, PEZERAT 4R AR EREA S 4K
BRI
213 BUEMIEIR BRI IR TR 2 R KL
FRAEY) (AR 2R BERESE) fEF—
Bk 2 rp 3L FAE KA BAE R AR . iZad # mT
S AS (7] B R T AR 7 0 FIAR B 5 1 3 = ASE
e, BET R IEA R BRI B R B HiAE A, B0
AT RERIUTER BGCs, SEBUMAE VI H AR P 0 i) & F
ERERZR AL/ —ORTE 2 /551 AR N it 7/ PAS LT el
DAF=AE 2PN, dndtAds. e, 4. X
FARFRTAEY) 2 [a) 38 AH B AR = el it A
KR 7 HA LA PRI 3E A R R
FLRE TR AT e B F RO, BB 2 TB) AR A RIAR
R AE ELARE , AT i 2 8 I AR P P ) 7 B
TG R FROB AR I TR R DA RMAEY) 2 A 5
PR AT R B8, BEE R BN A, T
FHEON — el 2 P AE D B A KA B R, SRS
R A B T AR R A 2 8] AR S A 2
MAACGHER R R . R AR P H TS KRN
AR A AR R S A TR ARG
XA 2R A AT ARy — A AL, B
EYHESAFIA I PRGSO 3 . AELRETR, il
AW 2 (B AT DAREAT BE RSP RIAR AR, Ak A
Ay, LS. XU EAE A DL B
TR ) 50 M 7 PR AR AR (R B A 7400, B 3L B 57
J7 1 CHOR BT FTUESEA R, 40 Shin S5 7k
B 05 2 AT TR R IR 7 A — T I S IR R PR 5
Huynh 269285281 S. sp. GA02 Al Pandoraea sp.
GAO2N JEF R4 | 2 M5 B4 &1 -

i L, WUEMESSRRARI CAW ) TS
AR U, A BT B AR IR, TR R
AT DLz R B AR IR A, SEIL R &

YIRIP F) G i, 38 W] LTS A RAEAS Rk (1 A 34 0
A8, RIS AP LR = H AR = &5 ), (H
HANSAE Rk R fa et 2. A A6 6k
Z RERPE RN MR BORHESE 1]

214 HARREUREE S 2GR s T K
a3 AR R S LA A B A S T,
TR YR 8 A3 T A S S A i A A P U g v 12
Tl R 24t P 65 235 A B 00 B 23 3R, A s 2 A T
AKFNERE (] 4) 15461, — e 23 B b &4 L
AWERERAM RS (EYAEKR. BYHERS, X
SeP R ] DU A P 4l o 2L S IR ORI
WSS, I AR KR B AR, By ik 4] LA
DO T AE PR R DT 5 10 240 B s 3o RN A i A
e, HET SR AR P A R =4 ST
Priadb Bk s vl ISR AE i ae /), X
SERT I AR B i o] DS A I R S A T T A
HuE BN AE K141, Seyedsayamdostl®0F- 2014 4E AR
T — PR I8 R O I N 2 A S Y BOE DUER
BGCs 151k, 1XF/NFidid /Ny SC 1 i
EIfESRAE VIR SR, 2 RRTE S
FACEWWEFE, @i EE R h 2 b e B
R A IE I )N AT AR UK s DTER )
BGCs, AR HATRIFIXFER T RKEZ2PUER,
{H B FE S 555 CB02414.CB03234. CB02130
FINRRL S-1813 8572 I A LA 7K $247) 5 d it
TR B T AR Ay M R B, N R K S 1
CB02414 R 7R LU BB T 2 MEEY, T
FEARIH K E2H ) CB03234 £ 7% 20 b R A8 1 1

&Y a Y

B4 AR ESENIEERE
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medicine on metabolism of Streptomyces
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Fig. 6 Knockout technique of negative feedback factors for

regulating of secondary metabolism in Streptomyces
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