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Fig.1  The organization of candicidin biosynthetic gene cluster in Streptomyces sp. FR-O08 and the chemical structure of

candicidin U
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L, f Kk 218 Lk a8 ™ o K% AF 1 (Escherichia
coli) DH10B F T DNA [ i 1% # 1", E. coli
ET12567 /pUZ8002 HI T K W #F B 5 5% 5 1 2 7] 1)
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Table 1  Primers used in this study
Primers Sequence (5 —37) Size /bp Restriction site
fscTIF ACCTCGCCTACTCCCTGCTCACCACC 2068
fscTIR CCGTATGCCTTGCTGACGCCCTCC
fscTIIFS GCGTCAGCTACCTCGACTACGTCCTGC 1195
fscTIIRS GACGCGGACTGCTTTGCTGTGGG
aac (3) IVF GAATTCCGGGGATCCGTCGACC 1376 EcoRI
aac (3) IVR AAGCTTGTAGGCTGGAGCTGCTTC HindIII
transporter testlF’ ACAACCTCGTCCTGATCGCCCGTCT 766
transporter testR GAGTGGTCAAGGGGTCCTCCGTGAAA
transporter testF2 TCGCCCACCTTCACAGACCCACG 2121
transporter testR2 GACGGTCCGAAGTCGCCTGTTTCCT
fscTF GGATCCACCCTGATCTTCGACCACCC 2560 BamHI
fscTR GAATTCCGGTCCGAAGTCGCCTGTTT EcoRI
thiof GAGTTGCTGGATCTGTGCG 332
thior ACGACGGGAAGGGAGAAG

pMDI18-T 1 #3 5| pJTU4122. b3k w0 |6 3@ ik W 5 5
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T ASE 7] 9058 A2 4 2 B BT 31 b Btk KR TR AE EcoRI AV £
Ptz #3834 kb 1 E 4L 5 B A HindlIL A
pJTU4134 EU)H 4G A 2] pJTUAL35 (1 AH N A7 i 15 2]
pITU4136, 3 {54F pJTU4136 H fscTI 5 fseTIT 7 ) ]
— ks 4k 4.6 kb [ Kpnl-Spel 20 v Bt M

(A)
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BB 5 57w A () U5 4 A R R bR, TRl P AR R
PO B i 5 5 630 we/mLF] 3y 47 8 E Pk PR 5
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Fig. 2 Construction and confirmation of the fscT1/fscTII disruption mutant LX10.

A : Construction of ABC transporter genes fscTI/fscTII disruption mutant LX10. The 1.2 kb region in chromosome of ZYJ-6 was replaced

by 1.4 kb aac(3) IV gene.

B:PCR confirmation of the mutant LX10. M, 1 kb DNA ladder; lane 1, a 766 bp PCR fragment was amplified by using transporter

testF /transporter testR as primers and total DNA of ZYJ-6 as template; lane 2, 3, 4, no PCR fragment was obtained by using transporter

testF /transporter testR as primers and total DNA of LX10 as template; lane 5, a 2.1 kb PCR fragment was amplified by using transporter

testF2/ transporter testR2 as primers and total DNA of ZYJ-6 as template; lane 6, 7, 8, a 2.3 kb PCR fragment was amplified by using

transporter testF2 /transporter testR2 as primers and total DNA of LX10 as template.
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30 wg/mLByH FL 5 3K 12,5 g/ mL AR HE 22 1 2% XX
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testF /transporter testR, B A= B Fl 5L A8 4 #4  fg 4 th
766 bplf) Fr Bt (H XA e AR R AN e § ok (18] 2
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JITARAG I e 5 e B8 745 & 125 wg/mLAl B 22 14
EERR EPOREFREH ABC iz A BERIEN
Hef - LX11e A 50k #% v LX11 & & 1778 i
TR AL TORL pITUAL50, HI 47 34 i 5 22 w1 25 bt ok 2k [
(K151 4 thiof /thior (pJTU1278 |- & 45 B 4 42 1 Z it
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Fig. 3

Construction and confirmation of the fscTI/fscTII overexpression strain. A: Construction of the plasmid for overexpression of ABC

transporter genes fscTI/fscTII. B: PCR confirmation of the ABC transporter genes overexpression strain LX11. M, 1 kb DNA ladder; lane I,

2,3,4,5, 6, a322 bp PCR fragment was amplified by using thiof/thior as primers and total DNA of LX11 as template; lane 7, no PCR

fragment was obtained by using thiof/thior as primers and total DNA of ZY]J-6 as template.
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e BA ABC izl b M Uae, B 2 1 K Pk
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N ZYJ-6 v, g ik 13 3 T fseTI 5 fseTI 3 5 3
AL LXTT (E3) o il JE DR TR 1 #k LXT1
(1) R W 7= ) UL B = i A8 Ak, T8 I 8 i (19 U7 VA AE SFM
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PRLX11 [ 8 7= v fie i $k 2% Lk 1110 (1) FR-
0081l (IE& FHiU N, by FEZ 1), Ll e
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Fig. 4

HPLC analysis of ABC transporter genes fscTI/fscTII disruption and overexpression strains.

A, FR-O08

standard, and shows the specific UV absorption spectra of polyene antibiotics; B, ZYJ-6; C, LX10, no polyene

antibiotics were observed; D, ZYJ-6::pJTU1278, used as a control strain for evaluate the production of candicidin when

compared to that of LX11; E, LXI1. Overexpression of the ABC transporter genes fscTI/fscTIl increased candicidin

production.
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(1 1 5% 1R 2% [R) B 0L A — S B I 100 4 T 5 B 3R
(1O A7 /b — AN 3 25 1) 11 23 18 25 AT A 7 A DR e
D AE )5 B 25 7 A B e A LA R 2 B 1 Re s 1Y
)% B 2% DA LR AU 1 e 12, I H. NysG-NysH J
il Ay 1) 5 R 3% 0 R 10 40 2 1R 3 10 47 b i Rk
PBAEE T A R I 5R 5Y  ARSCIRAS ) foeTT fseTIT
BE TN B 28 A8 Bk LX10 ff) HPLC A K LC-MS 43 #r 4%
S5 0 R R AR B R IR S R fse T fseTIT
MR R AN 2R P B, B AE ZY6 R
AAFAE AL LA RIFE D RE ) ABC #8811, R W
AN HETT RERE S 1 B FscTL fl FseTII 1 55
Gb, fE4E B FR-08 7B 4 & i 36 4 7% v, foeTT 5
SseTIT AT FE Wi 55 1 fscA F fseC 2 18], 3F H. 43 9] kb Ar
P> SR G I ik DXL 1) R U S DL XS fseTT 5 fse T 1)
W R AN Sl B MO, HEBR T RS W R AR A
B3 DR 7% o A 45 A4 JE DR IR e B 3 BN T R AR R
[ESHTIE S

Hm A ZR AR B A TE A R D R 5 DR
FERT LR TR i Y TR bk LXLL [
HPLC DL K LC-MS 4347 45 S % W], % FR-008 4= 4 &
B DR A% T i) ABC 5 38 H 1 19 3 5 30K W) A AT B
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Function of transporter genes fscTI and fscTIl in the

biosynthetic cluster of candicidin/FR-008

Xuan Lei, Lingxin Kong, Chen Zhang, Delin You , Zixin Deng’

State Key Laboratory of Microbial Metabolism and School of Life Sciences & Biotechnology, Shanghai Jiao Tong
University, Shanghai 200030, China

Abstract: [Objective] To investigate function of transporter genes fscTl and fscTIl in the biosynthetic gene cluster of
candicidin/FR-008. [Methods] We constructed a plasmid pJTU4137 for disruption of transporter genes fscTI and fscTIl
by conjugation and homologous recombinant. The transporter genes were also PCR amplified and cloned into the high-copy
plasmid pJTU1278 for overexpression in strain ZYJ-6 derived from Streptomyces sp. FR-008. [Results] The disruption
mutant LX10 was unable to produce candicidin and its analogues. Overexpression of FscTI and FscTIl in ZY]J-6 caused a
1. 5-fold increase in FR-008II production compared with the control. [Conclusion] We confirmed that fscTI and fscTIl
are function as ATP dependent ATP binding cassetle (ABC) transporters in the biosynthetic gene cluster of FR-008.
Furthermore, a positive example was provided for improving antibiotic production in other polyene producing strains based
on the results that overexpression of fs¢TI and fscTI increased candicidin production.

Keywords: polyene antibiotics, ABC transporter proteins, gene disruption, gene overexpression
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