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1. LWPHFARAMER. BRI 54

Table 1. Strains, plasmids and primers used in this study

Strains, plasmids and

primers Related characters and sequences Sources
Strains
S. hygroscopicus var. jinggangensis
TLO1 High-yielding validamycin producing strain Zhejiang
Hoteng
Biosciences
Co., Ltd.
PYO06 Mutant of TLO1 with the deletion of DOPA melanin gene Cluster I (SHIG4188-4188) This work
PYO07 Mutant of TLO1 with the deletion of type III PKS melanin gene Cluster II (SHIG2643-2648) This work
PYO0S8 Mutant of TLO1 with the deletion of type I PKS spore pigment gene Cluster 111 (SHIG3678-3685) This work
PYO0S8 Mutant of TLO1 with the deletion of ochronotic pigment gene Cluster IV (SHJG4405-4406) This work
E. coli
DH&B F'(traA36 laclg proAB lacZAM15) rpsL (strR) thr leu endA thi-1 lacY galK galT ara tonA tsx dem  GIBCO
dam supE44 A(ch—proAB)A(mch-mrr)SZ::T n8 (tetR) BRL
ET8567(pUZ8002)  yecE dem- dam- hsdS Cm'’ Tet St Km' [27]
Plasmids
pBluescript Il SK(+)  Bla lacZ orifl Stratagene
pJTU1278 Bla tsr lacZ oriT ori plJ101 oriColE1 [28]
pLQ655 pJTU1278 with the left 1.83 kb Spe 1 /EcoR I flanking sequence and the right 1.80 kb This work
EcoR 1/Hind 111 flanking sequence of SHIG4198-4199 for the deletion of Cluster I
pLQ656 pJTU1278 with the left 1.64 kb Spe I /EcoR 1 flanking sequence and the right 1.58 kb This work
EcoR 1/Hind 11 flanking sequence of SHIG4405-4406 for the deletion of Cluster IV
pLQ664 pJTU1278 with the left 1.60 kb Spe I /EcoR 1 flanking sequence and the right 1.78 kb This work
EcoR /Hind 111 flanking sequence of SHIG2643-2649 for the deletion of Cluster 11
pLQ665 pJTU1278 with the left 1.50 kb Spe I /EcoR I flanking sequence and the right 1.60 kb This work
EcoR 1/Hind 1II flanking sequence of SHIG3678-3685for the deletion of Cluster I11
Primers Sequence (5'—3)
4188-L-L-Spel ATATAACTAGTCTACCTCGTCAACACCTC
4188-L-R-EcoRI ATATAGAATTCTCCTGGAAGAACCACAAC
4188-R-L-EcoRI ATATAGAATTCGGATCAGATTCCGTACCG
4188-R-R-HindIlI ATATAAAGCTTTGAGTTGCCGAAGAAAGG
4188-C-F GGCTCACGTCCTCCAACT
4188-C-R CGGTGACCAGTGGGCTAC
2463-L-F-Spel ATATAACTAGTGATCGCTCGACCGCTTCC
2463-L-Rin-EcoRI  ATATAGAATTCGATGGGCATGGCTGACCTC
2463-L-Rout-EcoRl ATATAGAATTCCTGGGAGCGGGCTTGTCT
2463-R-F-EcoRI ATATAGAATTCGATCGTCGGGATGATGCA
2463-R-R-Hindlll ATATAAAGCTTCCAGCAACAGCCTGAGAT
2463-C-F CAACGGCAAGATCGTCAC
2463-C-R GCTTCTTTGCCAGATGCT
2643-WT-F ACCTTCACGATGGAGTGG
2643-WT-R GAAGTTCCAGGGCATCAC
3678-L-F-Spel ATATAACTAGTGCATCGTCCTGTTCAAGA
(5%8)
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(E=3))

3678-L-R-EcoRI
3678-R-F-EcoRI
3678-R-R-HindIII
3678-C-F
3678-C-R
3678-WT-F
3678-WT-R
4405-L-F-Spel
4405-L-R-EcoR1I
4405-R-F-EcoRI
4405-R-R-HindIII

ATATAGAATTCCGAGTTCAAGGAGGTCAG
ATATAGAATTCCGCTAGGTCAGATCCGTA
ATATAAAGCTTATGCCGCCGATGTAGTAG
GTGGTGGTGATCGAGAAC
CTGTTCGTGCTGATGGTT
ATCAAGAACATCCTGGAGTG
ACCGACAACATCAACAAGA
ATATAACTAGTATCACAGCGTGTCACTCA
ATATAGAATTCGGCAAGGGCAACTTCAAG
ATATAGAATTCATCATCCCGCTGGTGGAAC
ATATAAAGCTTAGACCTCTCAGACGCTCGA

4405-C-F CAGTACACGCGGATGAAG
4405-C-R CACAACGAGGCACAGATG
4405-WT-F GCATCAACCCGTACTTCT

4405-WT-R GCCATCGCCAAGAAGAAG
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Figure 1. Effects of Cluster I deletion on validamycin A production. A: schematic representation of the deletion of
SHJG4198-4199; B: validamycin A production of TLO1 and PY06; C: confirmation of PY06 by PCR amplification;
D: dry cell weight of TLOI and PY06. M: 1 kb ladder DNA marker; 1-3: PCR product with the genomic DNA of
mutant PY06 as template; 4: PCR product with the genomic DNA of TLO1 as template; 5: PCR product with pLQ655

as template. *: P<0.05.
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Figure 2. Transcription of validamycin biosynthetic
gene cluster in TLO1 and its gene deletion mutants.
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PCR with testing primers Wild type primer PCR /h

3. Cluster YRR HNE R L BEHIF T
Figure 3. Effects of Cluster II deletion on validamycin A production. A: schematic representation of the deletion of
SHJG2643-2649; B: validamycin A production of TLO1 and PY07; C: confirmation of PY07 by PCR amplification;
D: dry cell weight of TLO1 and PY07. M: 1 kb ladder DNA marker; 1-3: PCR product with the genomic DNA of
mutant PY07 as template; 4: PCR product with the genomic DNA of TLO1 as template; 5: PCR product with pLQ664

as template. *: P<0.05.
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Figure 4. Effects of Cluster III deletion on validamycin A production. A: schematic representation of the deletion of
SHJG3678-3685; B: validamycin A production of TLO1 and PY08; C: confirmation of PYO08 by PCR amplification;
D: dry cell weight of TLO1 and PY08. M: 1 kb ladder DNA marker; 1-3: PCR product with the genomic DNA of
mutant PYO0S as template; 4: PCR product with the genomic DNA of TLO1 as template; 5: PCR product with pLQ665

as template. *: P<0.05.
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Effects of pigment gene deletions on validamycin A production in
Streptomyces hygroscopicus var. jinggangensis

Yao Peng, Chenyang Lu, Linquan Bai
State Key Laboratory of Microbial Metabolism, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: [Objective] We studied the contributions of four pigment biosynthetic genes to validamycin A yield,
biomass accumulation, and the color of fermentation broth via individual gene deletions. [Methods] The deletion
mutants were obtained via homologous recombination. The titer of validamycin A was detected by HPLC. The
transcription of validamycin biosynthetic genes was quantified by gRT-PCR, and the growth was measured with dry
cell weight. [Results] Compared with the parent strain, the deletion of DOPA melanin genes increased the
validamycin A titer from 20.6 to 23.1 g/L (by 12 %), whereas the deletion of type III polyketide synthase melanin
genes showed no effect. The inactivation of type II polyketide synthase spore pigment genes and ochronotic pigment
genes decreased validamycin A production by 11.7 % and 17.2 %, respectively. All these mutant strains had no
significant change in transcriptional level and the color of supernatant. [Conclusion] Pigment biosynthetic gene
deletions showed different effects on validamycin yield and biomass accumulation, and the deletion of DOPA melanin
biosynthetic genes redirected the precursor flux and successfully increased the yield of validamycin A.

Keywords: validamycin A, production, melanin, tyrosine, precursor supply
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