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1. WEYKIFEN SRR RIEL S

Figure 1.

nucleus™®.

B XoT v A TR 2R L b g 24 L T ) A A e I
Xof N BL I FEs s A KB 4 bk B e 11 I
IR HL60 #HA MR = BT P (S 40 i v 2 43 31
} 1C50<2x107° mol/L, ICsy<3x10"" mol/L), HA1E
VWi L DA A R A e N (TN~ [=1 A
B AR Y 77 2 K24 10 mg/L) 2 BR il H R Sl T &
N FER R, AR wpE e T AR
RAEYEMBEARE, PR T BIRE R A WG U
PRI v G SR 45 i B TR A D e DA S B IR TR R P A% O
W I R T AL, e T IR T R A A s
BB AR IERE |, DRERIRARFIE AR &
A WG R S R BAR I RE, 48R R
X HRR TR P R AL . ST AR R A
Y& O ALH BSR4
AR, i S TR T 1 L e R
B IR T R =) R R IR AR

T 30 T R A W U R Y R 1S R
SOHT, ORI 3 ASATREAYEE SRR S (xanR1
xanR2 Ml xanR3), H:H, XanR3 & 4 H4) &
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Examples of polycyclic xanthone antibiotics. Ring A, B and C were the characteristic xanthone ring

TR e 55 £ M8 fE(HTH, helix-turm-helix) DNA
ZESEERIR B T IZS G008, JBT ArsR K%
PR RE R LR T Y JRIT, e 2k
BT AT ArsR [FEEE, HENTIHEEIA
8, AW A PCR-targeting A9 5 H:, LIFIYH
PiEE B PRI B0 xanR3 FEDIA A3 A Bothy
T AxanR3 5875H%, ARG RIBIAMEORL pJTUS24
WARKYE T AxanR3: :xanR3 [WIANERE, I XTFEH
BRI | AP AT A2 B R P SITA-A02191
R R IR LAY, BEET xanR3 X BRI R
SN, B NG T AR YA BRI Y 2
T ALY, MRS m R R R R T S

| R L

L1 SRR

1.1.1 WS ERL: BARE R4 S. flavogriseus
SIIA-A02191 . Ki##F i DH10B .ET12567/pUZ8002
DI K JBORE pJTUS24 . J5ikr plJ773 . fosmid 22E4 4
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HY b T S8 38 K A7 kAR A ) 5K RS 0 = R
o JRYEFEN xanR3 BG5S KR CGF-3 5 %M
A5k CGF-6 AR

112 FERXFLAE: PCR [ )i fdi ] TaKaRa Tag
i), 1 kb Plus DNA ladder & Invitrogen 2\ A] 7=
afr, RNA $RBGR G I P8 A R 5L R B AR A B
/) Total RNA Isolation Kit, RNA Sz #5585 &
A TaKaRa /A 7] PrimeScript™ RT Reagent Kit with
gDNA Eraser (Perfect Real Time), VG5 AE 7
(q-Real time) PCR [z Wil & o0 b il g A= Pkt
AR/ F Hieff™ gPCR SYBR® Green Master
Mix (low Rox Plus), FRil¥: N YIEF EcoR 1 F1 Nde 1
) H Fermentas /A F) . ISP3 (FHEZ2 ) HE 0k . 6% 5 g,
HEBUE 5 g, ddH,0 250 mL, A 250 pL It
K BF (FeSO,7TH,0 0.1 g, MnCL-4H,0 0.1 g,
ZnSO47H,0 0.1 g, ddH,O 100 mL; il 1 mol/L HCI
50 uL)f 4 mol/L NaOH #77 pH #| 7.0-7.5, KA,
FH T I e 25 oA S LA A R R ™ At . R T
SR TELERY | g, KFRRSEEIEIER | g, &
AR 100mL, K. BEHBHEFEL. Bk
20 g, FIK7K 1000 mL, KA 8 E %45 % 1000 mL,
AERMIH EERE 5 ¢/250 mL, A% 5 g/250 mL,
HMeF 5 /250 mL, JMA 250 uL IR B,
4 mol/L NaOH 77 pH #| 7.2, K FiFH5 773 .
WA 10 g, FIVETETEN 25 g, MEBHEIY) 2 g,
faky 5g, MkRY 3 g, BEEF/KMEYI(Casein) 3 g,
ddH,0 1 L, 4795 pH £ 7.2, #MIBRERES 2 g, K
o KIBERGIREE: HAAE 10 g, WING 25 g, Mk
¥20g, M7k 10g, ik Se, BEEHEIW 2 g,
ddH,O 1 L, V897 pH & 7.2, WERES 3 g, KiF.
TR SORRR €6 1% (HPLC) [ ] Agilent 1200 Series, &
JER I [LC-MS(n)] B F Agilent 1100 series
LC/MSD Trap System, it kA Agilent

TC-C g JZHHFE(5.0 pm, 250 mmx4.6 mm).
1.2 xanR3 EHEFFREZEM CGF-3 g

Z:H8 PCR-targeting HIHRAE T, BRSLARTEFEEL
JoRE pl773, FHFBR 4 N VI EcoR 1 H1 Hind 111
YIF & A& = Pt 5 R aac3)1V . oriT L)%
FRT JEHIR/INAN 1.4 kb B BE . SRJ5, DL A B
RN T xanR @R H— X5 | ) targetR3-F/R
(F 1), ¥ PCR Y 1515200 B, FIFH R Red
ARG ST HARE R Y S MER LR fosmid
22F4 HEATERZH, ARASA] FTEERABORL pCGFO3, i
J& . FES MR A ET12567/pUZ8002 5 B
A RUIR B R DA TR AR G 4% %5, 30°C . 28 h
J& FHBYA 8 R AN ZENE IR A 73 w5, 7 d S5 Bia]
PRI e 5 e 10 BB HB THAN W
KR TR FRIE R SR 3 d, REUGENY] DNA, 3F
1€ xanR3 FE R B A5 T+ —XF B 0ES |9 YZR3-F/R
(#F DXTHEMAT PCR BE, AfF5H, Zad PCR
P3G AR W) R BER/NA 4.1 kb, B4R
RIS BETEARAT 27 ) /Ny 3.4 kb (B 2),
1.3 xanR3 F:H F#F Bk CGF-6 HItE 2

FIFH H LR xanR3 B AR5, Wit—Xt
PCR 5% huibuR3-F/R , LA AE K B4 25 1 i [R]
41 DNA Jgfsiti , ¥ 15158 xanR3, 2RI
fiff EcoR 1 1 Nde 1 V15, #3184 BIEA
pJTU824 I, FRA% [E#h Bk pCGF06. Ff ki
pCGF06 H F A 85 H # 10 Jr i385 $|AxanR 3
AR CGF-3 H 15 [ 4 A Ak CGF-6 B[R 2H
[F) IS 25 A Bl Bl 3T B R B B o B e Y
xanR3 FEH AR pJTU824 friat 584
() xanR3 3L, 243 PCR ¥4 A [W]BHA5 21 9
2KV 1.0 kb Fl 1.7 kb BRI SR T
RIHAxanR3 I E#E CGF-6.
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x1. 1 xanR3 EREBRET
Table 1.

complementation strain

> A FA[E XM E #KFT A PCR 5149

Primers used for construction and verification of the xanR3 disruption mutant strain and the

Primer Sequence (5'—3")
targetR3-F CAGGTACGGCCGCGGGTG GCGGCCGCCGGGCTCGACCGGATTCCGGGGATCCGTCGACC
targetR3-R GCGCAGGGCGGTCAGGTTCTGGGACACGCCCGCCGGGGATGTAGGCTGGAGCTGCTTC
YZR3 ACGCCCTGACGGTGATGCT
YZR3 CCAGTAGTCAAGGGACCGCTG
huibuR3-F AAACATATGCGCGAATCCTCGGGGGGG
huibuR3-R AAAGAATTCTCACCCTGCGAGGAGGGA
CGF3
(A) (B) "
YZR3-F YZR3 R
3.448
—5.0
' 3.4 kb—~>
S —3.0
S. flavogriseus
2934k~ 0. Xs kb SHA-A02191
oriT
pCGF003 isr, ©) kb
—2.0
l 1.7 kb - —15
Truncated xanR3 1.0 kb —> —10
@ { aac(3)1V" m) m I
YZR3-F YZR3-R
2. xanR3 EHERRRTHIIMERIIEA, B)FAE*MRIEHE CGF-6 RIIEIE(C)

Figure 2.

Construction and verification of the xanR3 disruption mutant CGF-3 and the complementation strain

CGF-6. A: the construction of the xanR3 disruption mutant CGF-3. The 0.68 kb region in xanR3 was replaced by
1.4 kb aac(3)IV gene. B: PCR verfication of the xanR3 disruption mutant CGF-3. M: 1 kb DNA ladder; lane 1-3:

double crossover recombinant; lane 4: wild-type strain. C:

PCR verification of the complementary strain CGF-6. M:

1 kb DNA ladder; lane 1: wild-type strain; lane 2: pJTU824 control; lane 3—5: complementary strains CGF-6.

1.4 JREFHEREKEER LY E SR
BB A T BR SITA-A02191, ZR7AEHk CGF-3
FEI KN P& CGF-6 IYTET4% 0. 1% Rl it B Fh 1
FhFHEE, 30 °C. 220 t/min 555 3 d, ¥Fh T
WA 1/20 FHHEEHE T 80 mL & IR S B A0 3R P
ARELIEFE 6 do TS R EEWORI ] £ B2 £ TR 26 HURL
$&, 1 1 mL WES %5, T HPLC 33 LC/MS
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K 734 . HPLC Al i sl A A0 0.2% iR
HIKEEW, B MM CNE, JiE N 0.6 mL/min, i
MPA Ty 274 nme FFEF N : 0-5 min, 30%5F
JE SR 5 5-35 min, 30%—70%%6 BE B ; 35-40 min,
70%—80%H5 FE e ; 40—41 min, 80—100%7Hf B ik
5 41-45 min, 100%%5 B YEM ; 45-46 min,

100%—30%8 BE YE I ; 46-60 min, 30%%5 B PRI (1t



RS | A P24, 2018, 58(3)

405

b E 43 ORI A LA S B AE K s i b i o
ENAYE R g

LC/MS 43Mrscfth: BB 7R, AR
10 mL/min, MiZ5#8% 010 30 psi, THESANRE
350 °C, 4rFEAAHIERY 200 2 1000, 25
TERI Tt H RN 1.0-1.5 V, Al L i
55 R BOHORE (3 (HPLC) R AH )
1.5 REHEREE RNA WIRBUS RS PCR

PR T R STTIA-A02191 . 2878 kk CGF-3 Al
ZEAF RN VR CGF-6 55 A KRR Fe b 177 48 h i
A3 H 1 mL BV, %3 Total RNA Isolation Kit #/E
BLIHHEE RNA . Nanodrop M %2 & ODaso/ODsgy,
FEHC A BN WEEE I HL VK i 2 RNA Wi 5 9
JIA 2 pL 5xgDNA Erase Buffer, 1 pL gDNA
Eraser, 1 ug RNA, Jill RNaseFree H,O £ 10 pL,
42 °C. 2 min X} LR 4 DNA BEATi84k, R 1%t

S 1) L PR [ B D PN T (9 5 1 90344 7 PCR B ik TG
FLRAFEEE , 51975 xanWR2-F/R (3¢ 2).,
IANTCEEK 2H DNA FR B 5, B b 20 F iy 4 B e e
AR ARV E UL BC I B 20 pL KR, K PTEEHEL
RNA 5% 55 cDNA,
1.6 HAREEEY S BRI R R THHHIA
W IR 5 1A 28 LEZ I 2 AR [
—ANEESEEATT, BRSOy AR 2 A AEAR I KA
H 2 ANARREIEE SEHIC, X H AR Dy ) B [
XFAI) 2 IEEBHS 1), 47 PCR Bk, 5l
Py v S0 Sy T 1] 5 0 1] 5 40 3 S0 4 1] g X
YA, PCR 4341 R Boh AL & (a1 X 541 . BT
N R Y& IR S 54 kb, &F 49 5
B, i HAL L S OoTA B B 19 X514,
DLEF A= BB RR SITA-A02191 L RNA S 55 38451
cDNA M#iH 1T PCR BIE(ER 2).

®2. WMEEREERNEVSHERERARAN PCR Y

Table 2. Primers used for the identification of the transcripts in xantholipin biosynthetic gene cluster
Primer Gene tested Forward (5'—>3") Reverse (5'—>3")
xanWR2 xanW-xanR2 ATCTGGATTGTGCAGGGTTGA GTGACACTGCCCGTGGTGA
xanP-ben xanP-xanG TTCAGCAGCGACTTCCACCAC TCGGCACCAGCGCATACAG
xanA-ben xanA-xanR1 GAGCGGCGCAACGTGGAGAT CCTGGAAGAACGAGCAGTGGG
xanR1-ben xanR1-xanO2 ACGCCCACTGCTCGTTCTTC TCGGCAGGGTCACTTCCAT
xanO2-ben xanO2-xank ACGCCATCGACGACATCCC CACGCGGTACACGCACAGAC
xanU-ben xanU-xanO3 ATCGGCAAGGGCATGTGG CGCTTCCTGTGCGTTCGT
xanO3-ben xanQO3-xanL TCACTCCAAGACCCGTTACACC CATCCAGATTTCCACGCACA
xanL-ben xanL-xanH ACCCTCGCTCCTGCCCTCTT AACCACGCATGTATTTCTCCAA
xanM1-ben xanM1-xanZ1 GAGCCACCGAAGGCAAGACC GAACGAGTAGTACGCCCGCAGA
xanN-ben xanN-xanW CTACGGAGCACAGTGAGACGC ACGGCACCACCGCACAGAT
xanM2-ben xanM2-xanO4 AGGAAGTGGTCGGTGCCC CCTTCGTCTCCTGGCGGTC
xanM3-ben xanM3-xanO35 CAGAACCCGCACATCCTCAA CGACCAGCGAACGTATCCC
xanO5-ben xanO5-xanS2 TGAACTGGCTGCTGCTGTGG GGCGATGCCGATGGTGAA
xanB2-ben xanB2-xanB3 CCCACTCGACCTCGATGCTG CCAACGATCCGGGAACACG
xanB3-ben xanB3-xanO6 GCTTCTGGCGGATGGTCTGTT ACGAGGTTGAGGCGGCCTACTG
xanZ3-ben xanZ3-xanO8 ACGGGATGTGGCTGATGGC CGCACTGCTGCTCTGACTGAC
xanO8-ben xanO8-xanC1 AGCGAGATGGTGACGGTGGC GATCAAGCAGAAGGTCGAGGC
xanC1-ben xanCl-xanE GCGTCGATCACGATGCTGTT CCGCACCCAAGACGCTGAC
xanT-ben xanT-xan09 ACACCGTCGAGGGCTTCATC ATCGCCACATCGGCTTCC
xanO10-ben xanO10-xanZ4 GGCATCGTCGGGTCCCAGTT CCATCGTCAACATCGGTTCGTC

http://journals.im.ac.cn/actamicrocn



406

Guofeng Chen et al. | Acta Microbiologica Sinica, 2018, 58(3)

1.7 BENSH R EY A B KPR
KD EHIXT EH Real-time PCR JE#E 7
W, LSRR S 2 i S BT AR TN S B hrd B
R AR . HARI R R A XAACH(C i
—Ci wanm)iaa—(Cr nmwen—Cr waum)sua, WL B C
1BL (B A S48 A I 2 D16 A5 5 0 32 38 38 B0 1M
FFH RN, T ARG H AR A AR 22 AL
o X 18 NHEIRIEEFINS IR hrdB 535t
519155 3), Real-time PCR 53 % F Hieff™ qPCR
SYBR"™ Green Master Mix (low Rox Plus)izii &
20 pL 1A Z Jfii il ABI 7500 Fast, f§H 4514 95 °C
2 min; 95°C10s, 60°C20s, 72°C20s, 404>
PEH ., HfRhZ: 95°C 15 s, 60 °C 60's, 95 °C

2 ERFpH

2.1 xanR3 FtFER ZRAE R 8] MR B4 8
BP0 Hr

F T HEIN xanR3 FEFFIIEE, AKX HE
R & (B SUR A SR, W AT A Bk
R B BIANSEES M EE T xanR3 3[R BRI 2% A5
CGF-3 IR SR IN [T #R CGF-6 (£ 2).

B 87 AR T Bk SITA-A02191 Al CGF-3,
CGF-6 HATH I A WE. 30 °C k¥ 6 d 7,
PN 1 2R TR W 2 TR R A TR B, T A e 1
YA A HPLC Zr#r. M LC-MS Kl g5 H (& 3)
ol LA, xanR3 FEFEFR G KA KR CGF-3

15s, 1/MER R A SRR R A, AH ™ HA B A B R Bk
% 3. Real-time PCR LIGERF S|4
Table 3. Primers used for quantitative real-time PCR
Primer Forward (5'—3") Reverse (5'—>3")
hrdB-RT GTTCCTGTACGGGACCAGTC TGCGGTCGAGAAGTTCGACTA
xanO1-RT GCTGCGGGAGCCGAACCACT ACCTCGTCGCCCTCGCCATC
xanR1-RT GGCTACGGCTACGCGGTGAA GGATGCTGACGGCGAAGTGG
xanL-RT AGCACCACGATCTCGGACTG GGCTGGGACCGGACTACTACA
xanH-RT TTCCACCCAGATCCTCGTCA TGTGCCTCCACCTTGTCCC
xanZ1-RT ACCGTGCCGGACATCGAC TGAGGGGCTCGTAACTGTCGTA
xanW-RT CGGAGCGCAGGTCCATCT GCCTACTACACGAACGTCAAGC
xanR2-RT GTCAAGCGATAACCGGAAGAAT GCCCACACCGAGGCGTTCGGC
xanM2-RT GTCGTGCCCGAGTGAGGTGT TGATCCGCAGCCTGAACC
xanO4-RT GTCGCCCTTGCCGATGGTGT CCTGTTCTGGGACTCGTTCGTG
xanM3-RT ACCCGCACATCCTCAAGCA GGTCGAAGACGTGACCCTCC
xanZ2-RT GGCAAGCACCTCGTCGCT CAGAACCAGTACGGCATCGG
xanR3-RT GCTGCTGCTGACCGAACTGG TCACCCTGCGAGGAGGGATT
xanB1-RT CGAGGAGGAGATCCGCAAGG GAGGAAGCCACCGACCCA
xanO6-RT TCGCTGACGATGAAGTAGACGC TCCGCATGGAGATCAACCC
xanC1-RT CTTCGGCCTCGACCTTCTG TGCGGCTGTTCTGGGAGTA
xanE-RT CAGGCGATGGACTGGTAGGC GTACGAACTGGCCGTGGTGAC
xanT-RT AGCGCCCGCATCCTGTCCA CCATCGCACGAGCTTCTCC
xanO10-RT ACATTGCACAGATGCGAGACCG CGCAACTGGGACCCGACGAT

actamicro@im.ac.cn
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Figure 3.

©
5523 552.3
A ') : L L .
500 600 500 600
mlz miz
(i) (ii)
552.3
552.3
et e
500 600 500 600
mlz mlz

(iii) (iv)

A PR CGF-3 5EI#MREH CGF-6 X B =41 LC-MS 42l
LC-MS analysis of the xanR3 disruption mutant CGF-3 and complementation strain CGF-6. A: HPLC

analysis of the fermentation extracts of CGF-6 (i), CGF-3 (ii), wild type (iii), and xantholipin standard (iv). B:
quantitative analysis of xantholipin produced by mutant strains. The yield of xantholipin in wild type strain is
represented by 1, whereas it is represented by the fold to that of WT in mutants CGF-3 and CGF-6. C: validation of
xantholipin from the fermentation extracts by mass spectrum analysis, CGF-6 (i), CGF-3 (ii), wild type (iii), and

xantholipin standard (iv).

SITA-A02191 ) 10%75 45, W57 xanR3 FENTE
e T R AW G AR R IE AR o xanR3 Jk
DAL [BLRR i [T B A ™ e it O S AR R AT — 2 4
w L, R E B AE RN 40% A, FRKGIER
xanR3 ) IE Y DI fE
22 EREREVSBEFLEZANHEE
TN xanR3 FERITE R NR A R AEY) & Lt
PR IRFEEAE T, XS AR )G O B ) 2 S B
JLHEAT THAIA . [R5 1A S LB PR 2 3
RN [6]— % 5% ¥ 0T (xanO1-xanS1 , xanJ-xanP,
xanG-xanA , xanK-xanU , xanH-xanM1 , xanB1-xanB2,

xanOQ6-xanZ3, xanV-xanC3), HA3[6] )5 w4 6] 5 X

) 2 NEER BT 1) E T PCR B0k, B b2
TE Al — ¥ s AR b o i 00T 58k BB AR T TR Bk
SIIA-A02191 5% A Kk eRE 73k b 48 h J5 RV ATAG
IR R MG I, FILABETEER 48 h & R
AR AT RNA, 5 HGH % SR cDNA J5 A
Bt As PCR, FFARYE RLIKES SR HMTAH AR 2 A A
ILFE SRR R (B 4), HIRER DG SN IA
18 ML SEPRIL . xanOI-xanS1 | xanJ-xanO3 , xanL .
xanH-xanM1 | xanZ1 . xanN-xanW . xanR2 . xanM?2
xanO4 . xanM3-xanS2 .xanZ2 .xanR3 .xanB1-xanB3 .
xan06-xan08 . xanCl . xanE-xanC2. xanT-xanO9
1 xanO10-xanC3,

http://journals.im.ac.cn/actamicrocn
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(A) 38

lg*llﬁél-f @l l e

O1Sly P G ARI KU O3LH QMI1Z1NMM204M305S2722R3B1B2B307 O8 E F T0O9010Z4C3
02 R2 06 Z3Cl1 C2 vV D

(B) 2 3 4 6 8 9 10 11 12 13 14 15 16 17 18 19 M kb
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— 0.5
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cDNA

kb
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— 0.5
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gDNA

4. EEEZRMEYESREERRMBESERLERSHR

Organization of the gene cluster for xantholipin biosynthesis and verification of the operons in

Figure 4.
xantholipin biosynthesis gene cluster. A: organization of the gene cluster for xantholipin biosynthesis in which the
vertical solid arrows show the position of primers used for quantitative real-time PCR, the gap is the intergenic
spacer between adjacent genes. The numbers above the gene cluster represent the lengths (bp) of the intergenic
regions. Genes are assigned in two colors: black and gray, the same direction genes which belong to the same
mRNA transcription units were marked in the same color. B: PCR confirmation of the amplicons fragments on an
ethidium bromide-dyed agarose gel. The amplicons were designed to covering of the adjacent genes, genomic DNA
(gDNA) was used as the positive control. lane 1: xanP-xanG 465 bp; lane 2: xanA-xanRI 453 bp; lane 3:
xanR1-xanO2 485 bp; lane 4: xanO2-xank 485 bp; lane 5: xanU-xanO3 266 bp; lane 6: xanO3-xanL 833 bp; lane 7:
xanL-xanH 832 bp; lane 8: xanM1-xanZ1 762 bp; lane 9: xanN-xanW 888 bp; lane 10: xanM2-xanO4 309 bp; lane
11: xanM3-xanO5 799 bp; lane 12: xanO5-xanS2 553 bp; lane 13: xanB2-xanB3 278 bp; lane 14: xanB3-xanO6
182 bp; lane 15: xanZ3-xanO8 345 bp; lane 16: xanO8-xanC1 349 bp; lane 17: xanCl-xanE 390 bp; lane 18:
xanT-xan09 324 bp; lane 19: xanO10-xanZ4 882 bp; M: 1 kb DNA ladder.

2.3 xanR3 FERBR R CGF-3 MEFARIE
Pk SIIA-A02191 PEASE R W AEY & BER T F
TR G

e LR F IR SR OT)E, TR A
WIEB TS 1Y, — Mk BOZ L SEA IS — L
it Real-time PCR 5| ¥ ithruEixit, B R BK
/IR 200-300 bp, F:i%it Real-time PCR 514 18
Xt B —XF NS5 hrdB. o514 LS A L
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HABHR PCR Y71, AR RGN Y1, W
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Figure 5. Transcriptional analysis of the xantholipin
biosynthetic gene cluster in wild type strain and
mutants CGF-3 by quantitative realtime RT-PCR. The
relative expression value of xanO1, xanO10, xanT and
xanBIl were lower than 0.5 indicating less mRNA
produced in mutant strains than that in the wild-type
strain. Error bars were calculated from three
independent experiments each of which was performed

in duplicate.
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Function of AsrR family transcriptional regulatory gene xanR3
in the biosynthetic cluster of xantholipin

Guofeng Chen', Lingxin Kong', Lu Wang?®, Yiwen Chu’, Delin You'"

' State Key Laboratory of Microbial Metabolism, School of Life Sciences & Biotechnology, Shanghai Jiao Tong University,
Shanghai 200240, China
? Sichuan Industrial Institute of Antibiotics, Chengdu University, Chengdu 610052, Sichuan Province, China

Abstract: [Objective] We revealed the function of the ArsR (Arsenical resistance regulator) family regulator
XanR3 in xantholipin biosynthetic gene cluster. [Methods] Genetically, the xanR3 disrupted mutant CGF03 and
complementary strain CGF06 were constructed by conjugation between S. flavogriseus SIIA-A02191 and
Escherichia coli ET12567/pUZ8002. The operons within xantholipin biosynthesis cluster were grouped by RT-PCR
and the transcriptional level was analyzed in the mutant CGF-3 by quantitative real-time RT-PCR. [Results]
Inactivation of the xanR3 gene dramatically reduced xantholipin biosynthesis, and its complementation partially
restored xantholipin production. Totally, genes in xantholipin biosynthetic gene cluster were assigned into 18
co-transcription units, and the disruption of xanR3 directly down-regulated the transcription of four operons as
xanOl-xanS1, xanB1-xanB3, xanT-xan09 and xanO10-xanC3. [Conclusion] XanR3, a ArsR family transcriptional

regulator, is an activator of xantholipin biosynthesis.

Keywords: xantholipin, AsrR family transcriptional regulator, RT-PCR, biosynthesis
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