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Fig. 1 Organization of sigQ—afsQs gene cluster in the S. coelicolor genome

The lengths of the intergenic regions between two adjacent genes are as indicated.
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Table 1 Plasmids and strains used in this work

B % 50 mg/L.

%% WE 1 R

Strains or plasmids Relevant characteristics References
E. coli strains
DHS5a F-80dlacZAM15A (lacZYA-argF) U169 deoR recAl endAl hsdR17 (rK-mK+) supE44A- thi-1 Gibco-BRL
gyrA96 relAl
BL21(DE3) F-ompT hsdS gal dem (DE3) Novagen
BW25113 K-12 derivative;AaraBAD ArhaBAD [42]
BW25113/p1J790 BW25113 containing temperature-sensitive plasmid plJ790, which encodes the L RED [17]
recombination system
ET12567 dam-13::Tn9 dem-6 hsdM [43]
ET12567/pUZ8002 ET12567 containing RP4 derivative plasmid pUZ8002 [17]
S. coelicolor strains
M145 Parental strain; SCP1- SCP2- pgl+ [41]
AafsQ1 Mutant with an in-frame deletion of the afsQ1I gene This work
AafsQ2 Mutant with an in-frame deletion of the afsQ2 gene This work
AafsQ1-Q2 Mutant with an in-frame deletion of the afsQ1-02 genes This work
AafsQ3 Mutant with an in-frame deletion of the afsQ3 gene This work
AafsQ4 Mutant with an in-frame deletion of the afsQ4 gene This work
AafsQ1-04 Mutant with an in-frame deletion of the afsQ/-04 genes This work
AafsQ1-03 Mutant with an in-frame deletion of the afsQ/-03 genes This work
AsigQ Mutant with an in-frame deletion of the sigQ gene This work
AsigQ/afsQ1-Q2 Mutant with an in-frame deletion of both sigQ and afsQ1-Q02 This work
M145/pIB139 M145 with the control vector pIB139 This work
AafsQ3/pIB139 AafsQ3 with the control vector pIB139 This work
AafsQ4 /pIB139 AafsQ4 with the control vector pIB139 This work
AafsQ1-04 /pIB139 AafsQ-04 with the control vector pIB139 This work
AsigQ /pIB139 AsigQ with the control vector pIB139 This work
AafsQ3 /pIB-afsQ3 AafsQ3 with the complementation vector pIB-afsQ3 This work
AafsQ4 /pIB-afsQ4 AafsQ4 with the complementation vector pIB-afsQ4 This work
AsigQ /pIB-sigQ AsigQ with the complementation vector pIB-sigQ This work
AsigQ /pIB-afsQ4 AsigQ with the complementation vector pIB-afsQ4 This work
AafsQ1-04 /pIB-afsQ3  AafsQ1-04 with the complementation vector pIB-afsQ3 This work
AafsQ1-04 /pIB-afsQ4  AafsQ1-Q4 with the complementation vector pIB-afsQ4 This work
AafsQ1-04 /pIB139- AafsQ1-04 with the complementation vector pIB-afsQ1-O4 This work
afsQ1-04
Plasmids
plI773 Plasmid containing the apramycin resistance gene aac(3)IV and oriT of plasmid RP4, flanked by [17]
FRT sites; Amp*
plJloxPAoriT Modified plJ773 in which the oriT fragment was removed and the FRT sites were replaced by loxP This work
sequences
pHAQ31 Cosmid vector, Ampr Tsrr melC cos oriT Xia (unpublished)
3-65 pHAQ31 containing the sequences from 5319844 to 5364180 bp of the S. coelicolor M145 genome Xia (unpublished)
pALCRE Plasmid containing the synthetic cre(a) gene, Tsr", Hyg" [41]
pIB139 Expression vector for Streptomyces, contains the ¢C31 integrase, Apr", Tst" [44]
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1.1.2 K5 W) AR A G KR PR Y [ HE B g A8 44 7 AL

PCR 7= 4 2l Ak ialom & . /v B Il st ) 6
JEORE At fe 150 &2 I B L e % B Axygen; DNA 7|
Yoy B TA A S b (T A BRI P DI
% B8 4y T Ji 1 b fE GeneRuler™ 1 kb DNA ladder
plus g H Fermentas; KOD-plus DNA % & i 4 H
ToYoBo; T4 polynucleotide kinase, T4 DNA ligase
Taq polymerase ., sperm DNA Fll iz #% 53 AH 51875 1
H TaKaRa; RNA Jz ¥4 5% ik 7] & W H Invitrogen;
iQTM SYBR Green Supermix Il F Bio-rad; Ni-NTA
A2 A GE Healthcare.

113 fUgs

£ Y] Re B 15 5 & 48 FLA-9000 (Fuyjifilm) ,
A MR REAY , Nanodrop2000 (Thermo), 436
Y6 £ DU730 (Beckman), MyiQ2 two-color real-
time PCR{Y (Bio-Rad) .

1.2 FHi&
1.2.1 ARG BI R I DNAR G5

AR I FF 0 21 4% 55 1 1Y DNA 32 & B i |
Kieser /M3 77 kit As 4 . Ry 1 skt A fg = PR A1
RGEWAMEH, R ARG 0 R AT R
ET12567/pUZ8002 1k JF b HEAA B .

1.2.2  sigQ-afsQsH P 5 rh B DA W] HE Bl 2 S AR (R 1Y
gt

iz FH Gust 2 37. /Y PCR-targeting 2 4% (W& AE &

BRETARANT  # IS R G RO e e R E A T
FRT-FLP # # i, Cre-loxP. 52 % v JH 2] 89 %k ki
(cosmid) H-& BUAE Y27 S 0 3 1Y) o o 45 38 D PR
ZHFRAL B R A H AL Y cosmid 3-65 HL
A BW25113/plI790, K435 A cosmid 3-65 K
177 S R SIS g N e - ) A A 1A
plloxPAoriT (¥ plI773 Wi FRT iz 15 85 460 i, lox P
FES BT oriT R i Be) At , i#a PCRY™
W H R E SR R e (SR 2), Ak
b5 A& A AR cosmid 3-65 F BW25113/plI790 J&&
ZAT, Pk RS R R T (Apr),
FEHCH BB A B cosmid 2RI . SRR HES
R NS, coelicolor M145 1, T 1 S AS # 1
(Apr, Tsr), FR13 HEYIEHE R, AL
PCR (5|¥UL32) SEEENIE. 1 ¥ Aprafih it
NG AR R I bR ASRAS RIRE Sl S48 1A, 4 3R3A
Cre 25 4 1Y JFOR. pALCRE 18 33 5 A e e 56 A H iy 5
PRI G Hp, 0k Tsr AL . ARG W Ak 750 1) s
M ZETCHUHER MS FI & Apra (19 MS iz Ei#E4T 9K
i o . R BE 7E & A Apra B MS AR E AR fE R K
(Apr), T 7ETCHTE RS MS M A K 1) 5 AL 7 it 2
ApraHiVEEE & 250 I A [RIRE SRR S8 A8 . Ry T %
RIFTRLpALCRE, T4 98B RAETChiMR 2% AR
=K.

Table 2 List of the primers used in this study

Primers Sequences Description
DsigQ-for 5'-GAGCACCGCTCCCTGTCGGAGGCGGAGTTCACCGCCTACATTCC- For the amplification of the sigQ
GGGGATCCGTCGACC-3' disruption cassette
DsigQ-rev 5'-CTGGTCACGGCCGAAGCTGAGGACCTCGTCCTCGCGCAGGTGTAGGCTG-
GAGCTGCTT-3'
DafsQ1-for 5'-ACGACGACGCCATCCGTACGGCCCTGGAGCTCTCCCTGAATTCC- For the amplification of the afsQ1
GGGGATCCGTCGACC-3' disruption cassette
DafsQ1-rev 5'-CGGATCCAGCCGGTAGCCGACACCGCGCACGGTACGGATGTGTAGGCTG-
GAGCTGCTT-3'
DafsQ2-for 5'-ATCGCGTACTGGCTGAACCGGGAGGCGGTGCTGACCCGTATTCC- For the amplification of the afsQ2
GGGGATCCGTCGACC-3' disruption cassette
DafsQ2-rev 5'-“ACCGAGCCCGCTGCCCTCGGAGCGCGGCCGGGAGGCGCTGTGTAGGCTG-
GAGCTGCTT-3'
DafsQ3-for 5'“TGCGGCATCCGCGCCACCGAGGTGCCCACCGACTACGGTATTCC- For the amplification of the afsQ3
GGGGATCCGTCGACC-3' disruption cassette
DafsQ3-rev 5'-CGGTTCGTTGCTGCCCGGCCGGGCCCGGACCTCGTCCGTGTGTAGGCTG-

GAGCTGCTT-3'
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Continued to Table 2
Primers Sequences Description
DafsQ4-for 5'-CATGGGTTCCTCGGCGGCAGCGCCGCGCTCCGCATCCGTATTCCGGGGATCC-  For the amplification of the afsQ4
GTCGACC-3' disruption cassette
DafsQ4-rev 5'-“AGCGGGCTCCTCCTGGAGGAGGCCCTCCCGCCCGCCCTGGTGTAGGCTG-
GAGCTGCTT-3'
DafsQ1-for 5'-ACGACGACGCCATCCGTACGGCCCTGGAGCTCTCCCTGAATTCC- For the amplification of the afsQ1-
GGGGATCCGTCGACC-3' Q2 disruption cassette
DafsQ2-rev 5'-ACCGAGCCCGCTGCCCTCGGAGCGCGGCCGGGAGGCGCTGTGTAGGCTG-
GAGCTGCTT-3'
DafsQ1-for 5'-“ACGACGACGCCATCCGTACGGCCCTGGAGCTCTCCCTGAATTCC- For the amplification of the afsQ1-
GGGGATCCGTCGACC-3' O3 disruption cassette
DafsQ3-rev 5'-CGGTTCGTTGCTGCCCGGCCGGGCCCGGACCTCGTCCGTGTGTAGGCTG-
GAGCTGCTT-3'
DafsQ1-for 5'-ACGACGACGCCATCCGTACGGCCCTGGAGCTCTCCCTGAATTCC- For the amplification of the afsQ1-
GGGGATCCGTCGACC-3' (4 disruption cassette
DafsQ4-rev 5'“AGCGGGCTCCTCCTGGAGGAGGCCCTCCCGCCCGCCCTGGTGTAGGCTG-

DsigQter-for
DafsQ2-rev
ID-sigQ-afsQs-for
JD-sigQ-afsQs-rev
JD-1-for

JD-4-rev
comp-sigQ-for
comp-sigQ-rev
comp-afsQ3-for
comp-afsQ3-rev
comp-afsQ4-for
comp-afsQ4-rev
comp-afsQ1-for
comp-afsQ4-rev
RT-afsQ4-for
RT-afsQ4-rev
RT-afsQ3-for
RT-afsQ3-rev

RT-afsQ2-for
RT-afsQ2-rev

GAGCTGCTT-3'

5-TTCGGCCGTGACCAGGAGGACGCCTTCGGCGAACTGGTCATTCC-

GGGGATCCGTCGACC-3'

5'-ACCGAGCCCGCTGCCCTCGGAGCGCGGCCGGGAGGCGCTGTGTAGGCTG-

GAGCTGCTT-3'
5'-GCACGTCGTGCAGACGCGTGA-3'
5'-CTCCTCGGACGGGAGCAGGAT-3'
5'-ACTGCGCTGGTGTTGGT-3'
5'-CTCGGACGGGAGCAGGAT-3'
5'-GGAATTCCATATGACGGTGGTTGACGCGAACA-3'

5'-CGGAATTCTCAGGCGACCAGTTCGCCGA-3'

5'-GGAATTCCATATGACCGTACGCCGTCTGCCGGCCCT-3'

5'-CGGAATTC TCAGCCGCCCGTGACCTCGT-3'

5'-GGAATTCCATATGGTGCAGCGTCATGGGTTCCT-3'

5'-CGGAATTCCTACGGGGCGATACCGACCCT-3'

5'-GGAATTCCATATGGTGCCTTCCCTGTTGCTGATCGA-3'

5'-CGGAATTCCTACGGGGCGATACCGACCCT-3'

5'-CGCCGGAATCCGCGCCGACCT-3'

5'-CGTGCAGCCGCCCGCCGGCCA-3'

5'-CAGGTGTTCCTGCTGTGCGGCT-3'

5'-CAGCAGCCCCTGGGCCACCAGCA-3'

5'-GCTGAAGCCCGTGCACCGGCT-3'
5'-GGTTCTCGGCGGCACTGTTGA-3'

For the amplification of the sigQ/
afsQ1-Q2 disruption cassette

For the verification of the AsigQ-
afsQs mutants
For the verification of the AafsQ1-
03 and AafsQ1-04 mutants
For the amplification of the sigQ
OREF for the construction of the

complementation vector pIB-sigQ

For the amplification of the afsQ3
OREF for the construction of the

complementation vector pIB-afsQ3

For the amplification of the afsQ4
OREF for the construction of the

complementation vector pIB-afsQ4

For the amplification of the afsQ1-
(04 ORFs for the construction of the
complementation vector pIB-afsQ1-

04
RT-PCR analysis of afsQ4
transcription
RT-PCR analysis of afsQ3
transcription
RT-PCR analysis of afsQ2

transcription
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Continued to Table 2
Primers Sequences Description

RT-afsQ1-for
RT-afsQl-rev

5'-GCATCCGGCGCACCGACCAGCT-3'
5'-GGCGTCGAGCACCCGGCCCT-3'

RT-sigQ-for 5'-GCCTACCACCTCACCGGCGA-3'

RT-sigQ-rev 5'-CGGCGGAGGTATCCGCCGA-3'

hrdB-for 5'-GTCCGACGAGGACGAGGACGA-3'

hrdB-rev 5'-CTCCTGCTCGGCGTTGAGCAGA-3'
Exp-sigQ-for 5'-CGGGATCCACGGTGGTTGACGCGAACA-3'
Exp-sigQ-rev 5'-CCAAGCTTTCAGGCGACCAGTTCGCCGA-3'
P4904-for 5'-GCTACTCCTGCACGGACGA-3'

P4904-rev 5'-CACTTCCTGTCACACGGAT-3'

Cy5-P4904-for
Cy5-P4904-rev

5'-AGCCAGTGGCGATAAGGCTACTCCTGCACGGACGA-3'
5'-AGCCAGTGGCGATAAGCACTTCCTGTCACACGGAT-3'

RT-PCR analysis of afsQ!

transcription

RT-PCR analysis of sigQ
transcription
Internal control
oR expression

Amplify afsQ4 promoter sequence

Amplify Cy5-labelled afsQ4

promoter sequence

1.2.3  HANLE

Sk T HERR R 98 45 (A 1 e AR AL R R P A500E
SR, FRATHEAT T AH IS AR (AR JE R B AN S
LLS. coelicolor 3R 24H DNA Mk, PCR 3A5HHE
B Y 58 B JF I 32 HE - (open reading frame,
ORF), % Nde 1#l EcoR 1 X, % 4% % pIB139
il AR S 9= Foi el i % LA ey At MR Wik A
GG IR AR, kR A
Apr PR G RIAAH OGS AR AR 1) 3 K B AR
124 PR (ACT) WE

HF AR TR AR M145 | JRAS PR SOAH DG R B AR ik
AT LW LG, BRI TEBR (4,54~0.5)
WA THA BEEE 4800 MM-GluNa 35 55 58, 30°C 15
F5, BT 36, 48, 60, 72 h T EHE KR E .
1 ml IN KOH KA ALBIRE S, FmIRS), Sk
#2h, 3000g8.05min, BEHE A, HE
B O PR AP Y A (8, HISAE R PIAER ACT NG
i
1.2.5 RNAfI#%

WA R Ay, LT (M145 5 dafsQs) 4
WA T &4 75 mmol/L Glu fy MM |, K% &
36. 48. 72 h JHURE, TAFER NARIEA AR CHniik
), SLEPAIA Trizol™ (Invitrogen) &, ZEIEK
B S minJFMA US RBUE DB Mk o B A
BB, AR N EEDIE RNA. RNAFF
mn AT R LA, EEAUEG J DNA AL | RNA 4f
1t (QIAGEN RNAeasy mini kit) 25525 . i1t A,/
Ao S B NEHHEE S R VKN A2 RNA MR | 2l K 58
B, MFFAER, RIPDEE—E B RNA S 5%
JycDNA, #H.

1.2.6  SEHF5EOEE HPCREZEK: (real-time RT-PCR,
qRT-PCR)

AT M145 BAH SG PR kR 28 A8 1A 1 cDNA
7 qPCR B M, B A FE S 3 A AT E A
S. coelicolor hrdB IERVE RN S REH . 224 Jy ik
TR IEH 5L AR (A RR/RLRRE) . SEXE M
PR 22 SRR IR TR Rl UK A RNA FE i 17 Y
PR QRT-PCR A= )27 8 52 5245 . qRT-PCR Sk T ]
(5 |9 I3 2.

1.2.7 o“EHFRAR4LfL

i FH pET28a /E N o2 2 H 1Y R I8 2k /K . PCR Y™
14 i sigO B ORF (5| # W5 2), W BamH 1 Fil
Hind 11 BV 1K sigQ A BriZE #2865 3 /& pET28a
b, 3RS E 4 TR pET28a-sigQ. SR J5 %5 A BL21 1
T4, LAY N 0.5 mmol/L IPTG #E47 20°C
WP WO DA AR 247 . (8 F Ni-NTA 24
4li {1k, His-tagged-c® & 1 (His6-6%) , Ff4 5 FH &
10, 20, 50. 90 mmol/L BRI 1% & it 20 Ak 2% i
(50 mmol/L Tris-HCl, 50 mmol/L NaCl, 10%
Glycerol) HEFTHAEEVEN . 4lifk 8 A o i 72 v e i
W Bradford ¥ 4, f% Ji5 FH 7 250 mmol/L K
(A6 8 22 vh i W B B T, L4l SDS-
PAGE HLJKH BT .

1.2.8  BEMCPHE LSS (EMSA)

CySPRicHREfil 4 . RS (%2)
3 S A A B T XS DNA R B, 51910 5
5l A—BtdE S. coelicolor K5 ) 16 bp DNA 7 5|
(FRIZhric)Fa)) . SR J5 H S'sbnid CyS 19 16 bp
FE5 R o Wy #E4T 55 — % PCR [ i, BT 45-3 Cy5
FRiCHY DNA #R%F . SRENEEER B2 10 mg/L TS
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22 EMSA 5255

EMSA SAZR N 20 pl, 4GS [ (1) His,-
oM 1 ul, FRICHEER 1 pl, 2 g/L sperm DNA 1 ul,
5XxEMSA buffer 4 pl, #2li/k (ddH,0) 13 pl. il
(25°C) 2720 min, HEAT 8% Ak 4814 2R N A 15t i
BEC LYK, FH FLA-9000 2 TJRE G, Wi
% EMSA 25 5% . Wi 2 DNA 5 8 145 4 e S
PR, B 200 f5 A R AR IC A SR B AR R e PR AR
eIk B

5xEMSA buffer it #il 77 7% : 100 mmol/L Tris
(pH 7.9) , 5 mmol/L dithiothreitol (DTT) |,
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Fig. 2 Construction of the mutants with the in—frame deletion of each gene from the sigQ-afsQs gene cluster
(a) Verification of the mutant construction by PCR analysis. Lane / and 9: DNA marker; lane 2: AafsQ3 (4 215 bp); lane3: AsigQ (4 229 bp); lane 4:
AafsQ4 (4 239 bp); lane 5: AafsQ2 (3 459 bp); lane 6: AafsQ1 (4 093 bp); lane 7: AafsQ1/Q2 (2 663bp); lane 8: M 145 (4 578 bp). (b) Phenotypical

analysis of the mutants by observing the blue color (representing ACT production).
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Fig.3 Qualitative (a, ¢, e, g) and quantitative (b, d, f, h) determination of ACT production in the mutants of
AsigQ, AafsQ3 and AafsQ4 and their corresponding complemented strain
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Fig. 4 Transcriptional analysis of other four genes upon the respective deletion of each gene in the sigQ—afsQs gene cluster

(a) Semi-quantitative RT-PCR analysis of sigQ transcription in AafsQ1/Q2 mutant. (b) Semi-quantitative RT-PCR analysis of afsQ4 transcription in
AsigQ mutant. (¢) Semi-quantitative RT-PCR analysis of afsQ3 gene in AafsQ1, AAfsQ2 and AafsQ1/Q2 mutant respectively. (d,e) Real-time RT-PCR

analysis of the other four genes upon the respective deletion of each gene in the sigQ-afsQOs gene cluster at two time points, 36h(d) and 60 h(e).
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Fig. 5 Phenotypical analysis of ACT production of the
mutants with partial or complete deletion of the sigQ—afsQs
gene cluster and the corresponding genetic complementary

strains
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Fig. 6 Schematic plot of the location of three membrane—
associated proteins AfsQ2/Q3/Q4
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Fig. 7 Analysis of the AfsQ2 phosphorylation status in the
Aafs(Q4 mutant by the Phos—tag strategy

(a) The C-terminal flagged-AfsQ2 protein from the cell lysates can be

detected by Western blot. (b) The phosphorylated and

unphosphorylated AfsQ2 protein can be separated by Phos-tag-Mn**-
SDS-PAGE. The
protein,the "blue arrow" indicates unphosphorylated AfsQ2 protein.

“red arrow” indicates phosphorylated AfsQ2

I 7E Aafs Q4 F AR PR AfsQ2-Flag 2 [ I ] fE 3 22
VAR R ALIE X (K 7b) LA L SEm g R %
B, JREER 1 AfsQ4 TT s 1t 520 5 FRE A it AfsQ2 1Y
BERR AL AT HE MR I AE AR P A R e R A I

Wt VA BRI R, 7E sigQ-afs Qs F& R 5 19 2
T 28, 1 5 v AR 1 AfsQ4 AT BB S 52 i 125 5 334 il
AfsQ2 TR ARSI XM e 52 M AR 1 ACT
FriE

36 i

AHIFSE B IR AEBE S A 1 & I ECF-o 3 1 Ho e 5
PAFE R B ER IS BONA 2 R T Re Ry T REALE], JF
FEAEARZKSY B3 W . BEEAR 1 AT R L 52 e TCS /9
BER LS 15X — Oy SOk U ge . AR A
WELLT 24 ss s 7T . a. sigO-
afsOs K th TCS AfsQ1/Q2 & ACT A= ¥4 1 it
PR OCHE R AR IR 5 b B T 09X AfsQ1/
Q2 ML BT RE S AfsQ4 ELIEA 11 .

S5 G AR R AR 5T 45 SR AR S E i
FATFE L LT AT Repy R4 a i (KI8) : FE LA
sigQ-afsQs IS L s, AfsQ1/Q2 AMIH ik
B REDUE R Y G BRI AR e v s B A
(Un actl-ORF4 . redZ V) . cdaR) Wi%%5%, MIME
#lPik £ ACT, RED LA J CDAWAEYIA N, B H
W2 5 sigQ 3N (4t ECF-6 [N 7)) MO%E%; 1
o ik o T e ) 2 5 SR AR 1T R R A
afsQ4 FTgmtih M SR 59T ABsQL/Q2 M Thifg s fg
F1 AfSQ3 B4R 11 AfsQ4, Bhlml 45 AfsQ2 iy
PRI TG, A5 S, coelicolor ACT W E W) &
B . sigQ-afsQOs FER GG S A i, BN
5 T 4 /R 4 I F TCS AfsQ1/Q2 Al o [N F
(6%, WAREN (AfsQ4) FEEM (AfsQ3);
REAL & T T AN B - I SCI R 1 (AfsQ2/
Q3/Q4), W ALFE 1 AT i 25 7 M 5T P4 1) o 2 4 1A
T (AfSQU/o?), ‘BT —A 52 2% i 42 35 2
AT AT T A e A P8 g B VB A 2, DAl
PUAE R R — D EE K . fd R
GILEXT R, sigO-afsQs FER )12 WAFHE T 2 Fh
WA, WA R R (Strepromyces
avermitilis) . W JK #E B W (Streptomyces
hygroscopicus) G EEM) TV BRI . FF X LLEE AR
W sigO-afsOs &= A B A ZEUTIRE H BTE A TE A,
RSB R W AE AR 45 5% 4 (Strepromyces
lividans) 33k AfsQ1/Q2 REfE{E#H ACT #IRED



s, & RESHBERTREZRSHEXNASRERS

2021; 48 (4

AfsQ1/Q2 L5 SESHLHIF R +461-

%F%i¢ﬁﬁ
B A AR el s

PR T LU LAUR R 7R Tl BE
G e, B TG  E

m PP PR A 728 e S M R s L DR M i LA
SaTA
X ] 7 {7

ﬁﬁUM—%ﬂﬁhi?%ﬂ%ﬂ%%
T, ek b SO a =it 5k,

SHIARTERERN T (A TCS MECF-0) {5 518

HEGE P e
PN 7 AL N A T ol i

ﬁ%ﬁ%ﬁ% Xof —LE T B A R P
RETESR = H e 5™

E%ﬁﬁl%%ﬁﬁ@%ﬁ%m%m(ﬂﬁﬁ%*
% sigQ W afsO4 FEH)

— Activation

_I Repression

Outer
Membrane

Inner

actll-ORF4
redZ
AfsQl  — cdaR
Antibiotic biosynthesis
126 bp -1bp -4 bp 349 bp
afs04 afs03 afs02 afs01 sigQ

Fig. 8 The proposed model of the sigQ—afsQs gene cluster involved in the regulation of antibiotic biosynthesis in S. coelicolor
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Investigation Into The Upstream Signal Transduction Pathway of AfsQ1/Q2,
a Two—component Regulatory System Involved in Regulation of Antibiotic
Synthesis in Streptomyces coelicolor

CHEN Yun-Liang”, YANG Yun-Peng”, LI Guo-Quan", MAO Xue-Fang",
JIA Wei-Dong", SHI Ai-Ping""”, LU Yin-Hua”"

(VSchool of Agricultural Engineering, Jiangsu University, Zhenjiang 212013, China;
DCenter for Excellence in Brain Science and Intelligence Technology, Chinese Academy of Sciences, Shanghai 200031, China;
3College of Life Sciences, Shanghai Normal University, Shanghai 200234, China)

Abstract Based on the powerful secondary metabolism of Streptomyces, they have been used to synthesize
many biologically active secondary metabolites, such as antibiotics, anti-tumor drugs and immunosuppressants.
Due to the fact that the synthesis of these products is often strictly regulated at multiple levels, therefore, the study
of the mechanism of secondary metabolism regulation of Streptomyces can not only deepen our understanding of
the metabolic regulation network of Streptomyces, but also provide important reference and guidance for the
construction of industrial producing strains from the perspective of metabolism. There are two key types of signal
transduction system in Streptomyces: two-component system (TCS) and extracytoplasmic function o (ECF-0).
Both of them play important regulatory functions in the process of antibiotic biosynthesis. Studies have shown
that there are a large number of TCS and ECF-o coding genes in the genome of Streptomyces coelicolor, a model
Streptomyces strain. In our previous studies, we have showed that, under certain conditions, the sigQ-afsQOs gene
cluster in S. coelicolor is involved in the regulation of the biosynthesis of ACT (actinorhodin), RED
(undecylprodigiosin) and CDA (calcium-dependent antibiotic) antibiotics. Based on the early stage research on
the regulation function of the TCS system afsQI1/Q2, a detailed study of the upstream regulation mechanism
toward afsQ1/Q2 was carried out in this work. Through gene function verification experiments, it was found that
the loss of sigQ can significantly down-regulate the expression of the membrane protein gene afsQ4 in the sigQ-
afsQs gene cluster, and at the same time complementation afsQ4 can restore the phenotype of the sigQ deletion
mutant (AsigQ), which indicates that afsQ4 is the downstream regulatory target of sigQ. Further analysis of in
vitro phosphorylation experiments showed that the phosphorylation level of the transmembrane kinase AfsQ2 of
TCS was significantly reduced in afsQ4 gene deletion mutant, indicating that sigQ can negatively regulate the
TCS afsQ1/02 through membrane protein AfsQ4, and finally coordinate antibiotic synthesis.
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