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Table 1. Summary of strains and plasmids used in this study.

Strains/ Source/
Thantcl Relevant phenotype [Ref]
. I
- atratus SCSIO Wild-type (WT) producer of ilamycin [1]
ZH16
S. coelicolor M1152 [2]
AilaA S. atratus SCSIO ZH16 with a 296 l.)p of ilaA substituted This work
by aac(3)IV+OriT
AilaB S. atratus SCSIO ZH16 with a 816 ‘?p of ilaB substituted This work
by aac(3)IV+OriT
, S. atratus SCSIO ZH16 with a 723 bp of ila] substituted .
Aila] by aac(3)IV+OHT This work
AilaK S. atratusSCSIO ZH16 with a 471 ‘t.)p of ilaK substituted This work
by aac(3)IV+OriT
AilaJK S. atratusSCSIO ZH16 with a 1502 bp of ila] and ilaK
substituted by aac(3)IV+OriT
E. coli
Bw25113 K-12 derivative: araBAD, rhaBAD [3]
ET12567 dam, dem, hsdM, hsdS, hsdR, catR , tetR [4]
Plasmids
plJ773 P1-FRT-oriT-aac(3)IV-FRT-P2 [5]
plJ790 A-RED (gam bet exo) CmlR araCrep101ts [5]
pUZ8002 tra, neo, RP4 [6]
pL646ATE Tsr, acc(3)IV, ermE*P [7]
cosmid-23D A cosmid which contains partial ilamycin biosynthetic This work
gene cluster
cosmid-42G A cosmid which contains partial ilamycin biosynthetic This work
gene cluster
A id which i lete il i
PAC-7A6 cosmid w ic ConFalns complete llamycin This work
biosynthetic gene cluster
A 296 bp fragment in ilaA in cosmid 23D was
pAilaA substituted by the aac(IV)+OriT cassette using the PCR-  This work
targeting strategy
A 816 bp fragment in ilaB in cosmid 23D was
pAilaB substituted by the aac(IV)+OriT cassette using the PCR-  This work
targeting strategy
A 723 bp fragment in ila] in cosmid 42G was
pAila] substituted by the aac(IV)+OriT cassette using the PCR-  This work
targeting strategy
A 471 bp fragment in ilaK in cosmid 42G was
pAilaK substituted by the aac(IV)+OriT cassette using the PCR-  This work
targeting strategy
pAilajK A 1502 bp .fragment in z'la] and ilaK substltgted by the This work
aac(IV)+OriT cassette using the PCR-targeting strategy
AilaB-ilaB An integrated vector pL§46ATE Wlth complete ilaB for This work
complementation of AilaB mutant
S atrratus ZH16:ilaB An integrated vector pL646ATE with complete ilaB for This work

over-expression




Table S2 the primers were used for gene inactivation and verification.

Primer name The sequence (5'-3') purpose

DelilaAF GTGCTGACGAATGCCCTGTACAGGATCTTCATCTTG  For disrupting ilaA
ACAATTCCGGGGATCCGTCGACC

DelilaAR TCACCGCGCCGAACCGGCGTAAACGGAATCAGGC
GCCGCTGTAGGCTGGAGCTGCTTC

DelilaBF GACGTGCCGGGACGGGGCAGCGGGACGGGTACGT  For disrupting ilaB
CCTCGATTCCGGGGATCCGTCGACC

DelilaBR GAGACGGGCCACGACCTCCTGACGGTGAGGCGGG
ACCGCTGTAGGCTGGAGCTGCTTC

DelilaJF GCCGTCGACGGCCTCGATCTGGCCGTCCCGGCCGG  For disrupting ilaJ
TGCCATTCCGGGGATCCGTCGACC

DelilaJR GACGGTCTGGGTGAGTTCGCCCAGCGCACGCGCCA
CGCTTGTAGGCTGGAGCTGCTTC

DelilaKF GTCGAGGCGGACGAGAGGCTGCGCCGGGTCCTGG  For disrupting ilaK
GTGAGATTCCGGGGATCCGTCGACC

DelilakR GCGCAGCACCAGGCCGAGGAACGTCCAGATCCAC
GAGACTGTAGGCTGGAGCTGCTTC

IDilaAF AGGGTCATCATCGCTGTCTCG For verifying mutant of AilaA

IDilaAR CGGCATGGGCTTTCAATCTAC

IDilaBF CGACGGGGTCACAACATCCT For verifying mutant of AilaB

IDilaBR CATTTCCTCCGACGCACGATC

IDilaJF GCGAACCTAAGGGTGAATGTG For verifying mutant of AilaJ

IDilaJR GGTCAGGGCGAGGAACAC

IDilaKF ACGACGACCGAGGAGACCC For verifying mutant of AilaK

IDilaKR CGAATGCCTTCAGCCACCC

Com-ilaB-F aaaacatatg ATGATCGGTAGATTGAAAGCCCATGC For complete cloning the ilaB

Com-ilaB-R aaaaactagtggatcc TCACCCCGCCTCCGTCG

orf(-2) F CGGTGCGTGATGAGATCCTGT For verification of the

orf(-2)R TCGAACTTCCCGAGCAAACG heterologues expression

conjugants
ilaNF CCGCTCGCCGTCTTCATCG For verification of the
ilaNR TGAGTCGTCGCCCGCCTTC heterologues expression
conjugants
orf(+2)F ACAGAGCGGATTCCGTGGTG For verification of the
orf(+2)R AGCGATCTTGTGGGTTCAGG heterologues expression

conjugants
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Figure S1. Disruption of ilaA in wild type S. atratus SCSIO ZH16 via PCR-targeting. (A) Schematic
representation for disruption of ilaA. (B) PCR analyses of the WT strain and the ilaA double-cross
mutant carried out using the primers listed in Table S2. M: DNA molecular ladder; WT: using the
genomic DNA of S. atratus SCSIO ZH16 as template; AilaA-1-3: using the genomic DNA of ilaA mutant

as template.
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Figure S2. Disruption of ilaB in wild type S. atratus SCSIO ZH16 via PCR-targeting. (A) Schematic

representation for disruption of ilaB. (B) PCR analyses of the WT strain and the ilaB double-cross mutant
carried out using the primers listed in Table S2. M: DNA molecular ladder; WT: using the genomic
DNA of S. atratus SCSIO ZH16 as template; AilaB-1-3: using the genomic DNA of ilaB mutant as

template.
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Walker A
(GxxGxGKS/T)
50 70
TnrB2 ARTPWKD|AVALHERRIJAY VP ...GLD
Mtra GRDL|LHE[P AKVR|[THIGYV|S MSRSEA
Atr29 GFDALKQP KEVRRRIGLT|G
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130
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ABC signature Walker B
(LIYSGGQ/M) (0$o$DE)
170 210
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DrrA QVWDIVE TGELKSS[LIGSNV[L
switch
220 230 240 250 260
TnrB2 ERE[TER AVT|GTDAMAIG . VHAVRVTERRVHFAVDGA . . HLDARI|HR[L|G . . EF|G[TR
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Figure S3. The primary sequence alignment of IlaJ its homologues from other strains including
MtrA (GenBank accession no. CAK50797) from Streptomyces argillaceus, Atr29 (GenBank accession
no. QBG38790.1) from S. atratus SCSIO ZH16, DrrA (GenBank accession no. ATW50556.1) from
Streptomyces peucetius subsp. caesius ATCC 27952. The predicated Walker A, Walker B, the ABC
signature motif, the Q-loop, the D-loop and the switch region were marked with fluorescent green

box, cyan box, blue box and black box.
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Figure S4. Secondary structure prediction of transmembrane region of IlaK with TMHMM V2.0
and primary sequence alignment of IlaK with its homologues from the genus Streptomyces. A) the
protein length of IlaK; B) the transmembrane region of IlaK; C) the sequence alignment of IlaK
with its homologues including TnrB3 (GenBank accession no. CAA52013) from Streptomyces
longisporoflavus, MtrB (GenBank accession no. CAK50798) from Streptomyces argillaceus, Atr30
(GenBank accession no. QBG38791) from Streptomyces atratus SCSIO ZH16, DrrB (GenBank
accession no. AAA74718) from Streptomyces peucetius, Different color box represents different
transmembrane region. The fluorescent blue box indicates the inside region, the fluorescent pink
box indicates outside region and the fluorescent green indicates the transmembrane region. The

two marked motifs were proposed functional similar to the conserved “EAA motif “of importers.
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Figure S5. Disruption of ila] in wild type S. atratus SCSIO ZH16 via PCR-targeting. (A) Schematic
representation for disruption of ilaJ. (B) PCR analyses of the WT strain and the ila] double-cross mutant
carried out using the primers listed in Table S2. M: DNA molecular ladder; WT: using the genomic

DNA of S. atratus SCSIO ZH16 as template; Aila]-1-3: using the genomic DNA of ila] mutant as template.
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Figure S6. Disruption of ilaK in wild type S. atratus SCSIO ZH16 via PCR-targeting. (A) Schematic
representation for disruption of ilaK. (B) PCR analyses of the WT strain and the ilaK double-cross
mutant carried out using the primers listed in Table S2. M: DNA molecular ladder; WT: using the
genomic DNA of S. atratus SCSIO ZH16 as template; AilaK-1-3: using the genomic DNA of ilaK mutant

as template.
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Figure S7. Disruption of ila/JK in wild type S. atratus SCSIO ZH16 via PCR-targeting. (A) Schematic
representation for disruption of ilaJK. (B) PCR analyses of the WT strain and the ilaJK double-cross
mutant carried out using the primers listed in Table S2. M: DNA molecular ladder; WT: using the
genomic DNA of S. atratus SCSIO ZH16 as template; AilaJK-1-3: using the genomic DNA of ilaJK mutant

as template.
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Figure S8. The standard curve of ilamycin D based on HPLC analysis.
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Figure S9. The PCR verification of the ila BGC heterologous expression conjugants with three pairs of

primers listed in Table S2. M: DL2000 marker, 1-3: using the genomic DNA of the ila BGC successfully

expressed conjugants as template.
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