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TABLE S1. Targeted gene inactivation by the REDIRECT technology in S. spiroverticillatus (1

gene primers” cosmid® | strain

AttmJ | #mJF1: 5GCCGGTCACGAACCGGACCGGCTCACGTCCGCCACCGAGATTCCGGGGATCCGTCGACC-3' pBS6018 | SB6003
#tmJR1: 5'-CACCGCAACGGAATCGGACGGCGCCTCGGGCGTCGCGTCTGTAGGCTGGAGCTGCTTC-3'

AttmK | #tmKF1:5-GTGGTGGAGACGTCGTCCGGCTCGATTCGGGGCTTCCTGATTCCGGGGATCCGTCGACC-3' pBS6019 | SB6004
#tmKR1: 5~-TCAGTCCGCCGGTACGCCGATCCGGTGCGGGGCCGGTGATGTAGGCTGGAGCTGCTTC-3'

AttmP | #mPF1:5'-ATGGCGATTCCGCGCGGCAGAACCGAATGTGGCAGGCCGA-TTCCGGGGATCCGTCGACC-3' | pBS6021 | SB6006
#tmPR1:5'-TCATGCCCCGGCCTCCCCGGCCGTCGAGCGGGCGGGCGCTGTAGGCTGGAGCTGCTTC-3'

AttmR | #mRF1:5'-GTGACCCCGGCCGAACGGCTGGGCGCGCTGGCCGAACTCATTCCGGGGATCCGTCGACC-3' | pBS6022 | SB6007
#tmRR1: 5~ TCAGGTCGCCGAACGCAGCAGGCAGGTGATCGCCGCCGGTGTAGGCTGGAGCTGCTTC-3'

AttmS | #mSF1:5'-ATGACGG-ACGCGCGAACCGGTGCGCTGCTGGCCGTGCTGATTCCGGGGATCCGTCGACC-3’ | pBS6023 | SB6008
#tmSR1: 5-TCACGCGCCCACCACCGCGATCGGCCGGATCGGGGAACCTGTAGGCTGGAGCTGCTTC-3'

*Underlined letters represent the 39 nt homologous to the DNA regions internal to targeted genes.
"pBS6018 and pBS6019 are based on pBS6016, and pBS6021, pBS6022 and pBS6023 are based on pBS6017.

TABLE S2. Southern Analysis Confirming the Genotypes of Mutant Strains®

gene probe fragment Restriction | Signal Size (kp)
strains | targeted primers used to amplify the probe Size (bp) | replaced (bp) digestion WT | mutant
SB6003 AttmJ | #mJFP2: 5-GGACGCCGAATACTGGTGC-3' 918 288 BamHI 4.0 3.5
1#tmJRP2: 5'-GGGCGAGATGCCGAAGAA-3'
SB6004 | AttmK | #mKFP2: 5'-CGGTCAGGGCCGCCACGAGCTCTG-3' 853 1292 BamHI 3.7 1.3
#tmKRP2: 5'-CCCGAGTGGAGGTGTTCG-3'
SB6006 | AttmP | #mPFP2:5'-GGC-TGGTGTCCATGGTCGGC-3' 1405 1156 Pvul 33 1.7
#tmPRP2: 5'-GAACTTCAGGCCGGGCACCC-3’ 1.4
SB6007 | AttmR | #mRFP2:5-GAACCGGTCGCCGCAGAACG-3' 1490 1324 Smal 1.6 2.3
#tmRRP2: 5'-GGCATGCCCTGCTCCCCG-3'
SB6008 AttmS | #mSFP2:5'-ACGCGTCGGTCTGTTCCGCG-3' 659 747 Apal 1.6 2.2
t#tmSRP2: 5'-TACCTGGGGCACGCGACC-3'

“See Figures S1, S2, S3, S4, S5 for details.
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FIGURE S1. Inactivation of #tmJ by gene replacement. (A) Construction of the AttmJ gene replacement
mutant and restriction maps of S. spiroverticillatus wild-type and SB6003 mutant strains showing
predicted fragment sizes upon BamHI digestion. (B) Southern analysis of the wild-type (lane 5) and
SB6003 (lanes 2, 3 and 4 are three individual isolates) genomic DNAs digested with BamHI using the
918-bp amplified DNA fragment as a probe. Lane 1, molecular weight standard.
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FIGURE S2. Inactivation of #zmK by gene replacement. (A) Construction of the AttrmK gene replacement
mutant and restriction maps of S. spiroverticillatus wild-type and SB6004 mutant strains showing
predicted fragment sizes upon BamHI digestion. (B) Southern analysis of the wild-type (lane 1) and
SB6004 (lanes 2, 3 and 4 are three individual isolates) genomic DNAs digested with BamHI using the
853-bp amplified DNA fragment as a probe. Lane 5, molecular weight standard.
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FIGURE S3. Inactivation of #mP by gene replacement. (A) Construction of the A¢#tmP gene replacement
mutant and restriction maps of S. spiroverticillatus wild-type and SB6006 mutant strains showing
predicted fragment sizes upon Pvul digestion. (B) Southern analysis of the wild-type (lane 2) and SB6006
(lanes 3 and 4 are two individual isolates) genomic DNAs digested with Pvul using the 1405-bp amplified

DNA fragment as a probe. Lane 1, molecular weight standard.
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FIGURE S4. Inactivation of tzmR by gene replacement. (A) Construction of the A¢#tmR gene replacement
mutant and restriction maps of S. spiroverticillatus wild-type and SB6007 mutant strains showing
predicted fragment sizes upon Smal digestion. (B) Southern analysis of the wild-type (lane 8) and
SB6007 (lanes 2-7 are six individual isolates) genomic DNAs digested with Smal using the 1490-bp

amplified DNA fragment as a probe. Lane 1, molecular weight standard.
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FIGURE S5. Inactivation of #msS by gene replacement. (A) Construction of the A#tmS gene replacement
mutant and restriction maps of S. spiroverticillatus wild-type and SB6008 mutant strains showing
predicted fragment sizes upon Apal digestion. (B) Southern analysis of the wild-type (lane 3) and SB6008
(lanes 1 and 2 are two individual isolates) genomic DNAs digested with 4Apal using the 659-bp amplified
DNA fragment as a probe.
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TABLE S3. Expression constructs for complementation to the A##mK and AttmS mutants

mutant
strain

gene
mutated

primers used to make the expression constructs”

construct

complemented
strain

ErmE*p-FP: 5'-TAGAATTCGTGATGCTAGTCGCGGTTGATC-
ErmE*p-RP:5'-
TAGAATTCGTAATCATGCATTATCTCCTTCTCGCTGGATCCTA
CCAACCGG-3'

pBS6027°

SB6004

AttmK

ttmKFP3: 5'-CCAATGCATATGGTGGAGACGTCGTCC-3'
ttmKRP3: 5'-GCTCTAGATCAGTCCGCCGGTACGC-3'

pBS6024°

SB6009

SB6008

AttmS

ttmSFP3: 5'-CCAATGCATGACGGACGCGCGAA-3'
ttmSRP3: 5'-GCTCTAGATCACGCGCCCACCACCG-3'

pBS6026°

SB6011

2EcoR], Nsil and Xbal restriction sites are underlined.
°This construct was generated by inserting the ErmE* promoter amplified from pWHM?79 (2) at the EcoR1 site of pBS8004 (3).
“These constructs were generated by inserting the PCR-amplified #zmK or ttmS fragment from pBS6004 into Nsil and Xbal sites

of pBS6027.
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