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Supplementary Text:

Text S1 genomic analysis

Based on OTA degradation product by S. acidaminiphila CW117, amido bond
hydrolases are considered as the degradation enzymes (1, 2). Currently, few known
examples of hydrolases, such as peptidase, amidohydrolase and carboxypeptidase
were characterized as OTA degradation enzyme (3-6). In order to obtain the OTA
degradation genes from the strain CW117, we assembled and analyzed the complete
genome sequence of S. acidaminiphila CW117, and the general genomic information
was outlined in Table S1-Table S3. After genomic data assemble, gene prediction and
annotation were performed by BLAST searches in 10 databases (Fig.S2 — Fig.S3).
More than 3800 genes were annotated by the database of COG, KEGG, NR, Pfam and
Swissprot, and a complete genome map of S. acidaminiphila CW117 was produced by
assembled and annotation results (Fig.S4). By genome sequence analysis, 53 amido
bond hydrolase including 5 amidases, 14 amidohydrolases, 5 carboxypeptidases and
29 peptidases’ family (Table S4) were screened from complete genome sequence of

CP062156.1 (S. acidaminiphila CW117).
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Table S1 Results for genome sequencing on the S. acidaminiphila CW117

Type Illumina PacBio
RawReads 9463494 307993
RawBases 14G 3.7G

CleanReads 9279424 221027
CleanBases 13G 27G
Meanlength (bp) - 12375
N50 (bp) - 12616




39
40 Table S2 Genome assembly, ORF determination and basal information on the S.

41 acidaminiphila CW117.

Average length (or

Type Number/character Percentage in genome) Total length
Contigs/Genome 1 (Circular) 4090129 bp 4090129 bp
Gene 3844 954.38 bp (89.7%) 3668652 bp
G+C (%) - 68.75 -
sRNA 11 144.182 bp 1586
23S rRNA 3 2875 bp 8625
16S rRNA 3 1534 bp 4602
5S rRNA 3 114 bp 342
tRNA 61 77.541 bp 4730
SINEs 14 0.02% 912 bp
LINEs 6 0.01% 500 bp
DNA transposon 5 0.01% 342 bp
Tandem repeats 234 0.42% 17229 bp
Num. of Prophage 2 68681.5 137363 bp
Num. of CRISPR 2 984 bp 1968 bp
LTR elements 0 0%
Unclassified 0 0% 0
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44
45  Table S3 The genomics island (GIs) predictions in the S. acidaminiphila CW117

46  genome.

GlIs number  Start position  End position  GI length

GIl1 135821 145627 9807 bp
GI2 167433 205407 37975 bp
GI3 361511 371271 9761 bp
Gl4 639600 643913 4314 bp
GI5 1468321 1482892 14572 bp
GI6 1493582 1503040 9459 bp
GI7 1545600 1558567 12968 bp
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49  Table S4. The candidates of OTA degradation gene screened from the S.

50  acidaminiphila strain CW117 genome (53 candidates).

Gene no. enzyme Gene Expression primers
locus_tag
cpl Dipeptidyl H7691_1749 | F:CCGGAATTCATGTCGCGCACCCTCATTC
carboxypeptidase 11 0 R:CCGCTCGAGTTACTTCAGCCCGCGGTTC
cp2 LD-carboxypeptidase H7691 0588 | F:CCGGAATTCATGGACAGGCGGCGATTC
5 R:CCGCTCGAGTCAGCTGCCGGCGAACAC
cpd D-alanyl-D-alanine H7691 0291 | F:CGCGGATCCATGAAATTCCGCTTTGCCG
carboxypeptidase 0 R:CCGCTCGAGTCAGGACTTCCACCACATC
cp5 D-alanyl-D-alanine H7691_1363 | F:CCGGAATTCATGCCCCAAGCTACCGCC
carboxypeptidase 5 R:CCGCTCGAGTCAGGCAGGCGTGCCGC
cpm14 Metallocarboxypeptidase | H7691 0593 | F:CCGGAATTCATGACCACCGCCTTCTATCC
Mi4 0 R:CCGCTCGAGTCAGCGGTGCGCCAGCG
adl amidase H7691_0386 | F:CGCGGATCCATGCGCGCCCTCCACACC
5 R:CCGCTCGAGTCAACGGGTCTGCGCGGTAT
ad? N-acetylmuramoyl-L-ala H7691 1304 | F:CGCGGATCCATGCCCGCGATCCACATC
nineamidase 5 R:CCGCTCGAGCTACATGCGCTGCAGGGGT
ad3 N-acetylmuramoyl-L-ala | H7691 0130 | F:CGCGGATCCATGAAGATGTCCACCAAGC
nine amidase 0 R:CCGCTCGAGTCAGCGGTGGGTGGCC
ada N-acetylmuramoyl-L-ala | H7691 0128 | F:CCGGAATTCATGACGCATCGGAAAACCC
nine amidase 5 R:CCGCTCGAGTTACGGCGTATCGGTCGTG
ad5 N-acetylmuramoyl-L-ala | H7691 0854 | F:CCGGAATTCATGCTCAAGGGAAGCCGCC
nine amidase 5 R:CCGCTCGAGTTACGGCGTATCGGTCGTG
adhi Amidohydrolase H7691_0886 | F:CCGGAATTCATGAATGACCTCCGTATTTCAC
5 R:CCGCTCGAGTCAGCCCAGGGTGAAGG
adh? Amidohydrolase H7691 0319 | F:CCGGAATTCATGAGCGCGTCCATCGTGT
5 R:CCGCTCGAGTCAGCGGCGGTAGGCCG
adh3 Amidohydrolase H7691_1293 | F:CGCGGATCCATGCCGATCCGCCGCCGC
5 R:CCGCTCGAGTCACTGCTTGTAGATCACCCCG
adha Amidohydrolase H7691_0959 | F:CCGGAATTCATGAACCCGCTGACCGCC
5 R:CCGCTCGAGTCAGGGGGCCACATTGCGT
. F:CCGGAATTCATGAAAACCACGCTCTGCCTC
adh5 Amidohydrolase H7691 11440 | p.cCGCTCGAGTCAGCGGGCGGCTTCGG
adh6 Amidohydrolase H7691_0844 | F:CCGGAATTCATGGGCGCGAGGCGGGC
5 R:CCGCTCGAGTCATCGCGACGAAGGCTTG
adh7 Amidohydrolase H7691_1424 | F:CGCGGATCCATGCGCCGTACCGCCGC
5 R:CCGCTCGAGTCAGCCCTCGCTGGCCG
adh8 Amidohydrolase H7691 1354 | F:CGCGGATCCATGAAACTGCTGTTGGCCC
5 R:CCGGAATTCTTATTTCCCCGCTTGCTCC
adh9 Amidohydrolase H7691_0844 | F:CGCGGATCCATGAACATGAACCCCCGC
0 R:CCGCTCGAGTCAGTAGAAGCCCACGTTG
adh10 Amidohydrolase H7691_0320 | F:CCGGAATTCATGCGACACCGACTGCTG
0 R:CCGCTCGAGTCATGGCCGCACCTCCTG
adhil Amidohydrolase H7691 0343 | F:CCGGAATTCATGAGCCGGCTCGACAAC
0 R:CCGCTCGAGCTAGCCGAGCTGCAGC
adh12 Amidohydrolase H7691 0589 | F:CCGGAATTCATGCGCCCGCTGTCGTTG
0 R:CCGCTCGAGTCAGTCGGCGCCCTTG
. F:CCGGAATTCATGTTCGACCACCTGTTCAC
adn13 Amidohydrolase H7691 11430 | p cCGCTCGAGTCAGGACGCGGTTGCGTC
naa amidohydrolase H7691 0135 | F:CGCGGATCCATGATCCGCAAGACCGTTCTGT
5 R:CCGCTCGAGTCAGCCGGCGCCGCCGT
pd1 peptidase H7691_0307 | F:CCGGAATTCATGGCGGTGGCGGTGTG
0 R:CCGCTCGAGTCAAGGGAACTGGGCCCC
pd2 peptidase H7691 1275 | F:CGCGGATCCATGAAGAACGCCACCGG
5 R:CCGCTCGAGTTACCAGATCACTACCTGC
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H7691 0371

F:CCGGAATTCATGTTGCGAGCAGTGGG

pd3 peptidase 0 R:CCGCTCGAGTCATTCCGGGTCGGCCC
ods8 septidase 58 H7691 0586 | F:CCGGAATTCATGCGCAGCACGTTCAGGG
5 R:CCGCTCGAGTCAGAACCCGCGCATGAAC
o9 septidase 59 H7691 0063 | F:CCGGAATTCATGGGAAGGGGATGGTG
0 R:CCGCTCGAGTCAGCTCCCGATGTGCTC
ods10 septidase 10 H7691 0706 | F:CCGGAATTCATGAAACACCTGCTGTACGT
5 R:CCGCTCGAGTCAGTTGCGCTGGTACATG
. F:CCGGAATTCATGCGTGTAGCCGGCCTT
pds4l peptidase S41 H7691 01105 | . ccGCTCGAGTCACTTGCCGCCGTCGAC
odsd6 Septidase 546 H7691 1837 | F:CCGGAATTCATGAAGCGCACACCGCT
0 R:CCGCTCGAGTTACTCCCGCGGCAGGC
. F:CGCGGATCCATGACCCTGTTACCGCATATG
pds49 peptidase 849 H7691_11860 | ¢ cCcGGAATTCTCACTTCTCCTGTCCGGC
c-pds temilf;r_z‘r’;‘cyessmg H7691 0294 | F:CCGGAATTCATGAACTACCGAGTACCCG
Dopidase 0 R:CCGCTCGAGTCAGTCGGCCCAGCGG
mepds metalloendopeptidase | /091 0866 | F-CCGGAATTCATGCGCTCGATGCTCCTG
0 R:CCGCTCGAGCTACTTGCCGCGTTCGAG
odm1 M1 family H7691 0285 | F:CGCGGATCCATGCGTTCACCCTTCCTG
metallopeptidase 0 R:CCGGAATTCTTACGGCTTCGGCGCGG
odm2 M2 family H7691 1372 | F.CGCGGATCCATGTACCCGGAAATGACCTC
metallopeptidase 0 R:CCGGAATTCTTACGGCGCGGCCGGCT
odm3 M3 family H7691 0931 | F:CGCGGATCCATGGCTTTGCAACAGCAGGCG
metallopeptidase 5 R:CCGCTCGAGTTACTTGCTTTCGGCGCCGG
odm13 septidase M13 H7691 0529 | F:CCGGAATTCATGACCCTTTCCAAGCTCG
5 R:CCGCTCGAGTTACCAGATGACCACGCG
odmis MI5 family H7691 0131 | F:CCGGAATTCATGCGCAGAGCCATTGCC
metallopeptidase 0 R:CCGCTCGAGCTAGCGCACCGGGAAGTC
odm20 septidase M20 H7691 1445 | F:CCGGAATTCATGGACAGCGCCAAGCTC
0 R:CCGCTCGAGTCAGCAGCAGCCGTGGC
odm23 poptidase M23 H7691 1404 | F:CCGGAATTCATGCACCGCCTGACGCTC
0 R:CCGCTCGAGTCAGGGCGGGGCGCCC
odm28 septidase M28 H7691 1469 | F:CCGGAATTCATGCGCCGCCTCACCTTC
5 R:CCGCTCGAGTCATTCCTTGGGCGGCAC
. F:CCGGAATTCATGATGCTGCGCGAACTG
pdm43 peptidase M43 H7691_04110 | ¢ 0cGCTCGAGTCAGCGGCGCTGCATGT
o1 septidase Mo1 H7691 0040 | F:CCGGAATTCATGTACGCGCACAAGTGGT
0 R:CCGCTCGAGTCAACGCCGCGGCGCG
odc13 septidase C13 H7691 1049 | F:CGCGGATCCATGCCTGCCGCCATCACC
0 R:CCGGAATTCTCAGCGCGTCCCGGGG
0dcd0 Septidase CA0 H7691 1279 | F:CGCGGATCCATGCACATCACGCCAGCT
5 R:CCGGAATTCTCAGCGCAGCACGCGCTT
odpl septidase Pl H7691 0517 | F:CCGGAATTCATGATCAAGCGCTGGTCCC
0 R:CCGCTCGAGTCAGCGTGGCGCCGGC
odu32 septidase U32 H7691 0272 | F:CCGGAATTCATGAAGATCAGCCTTGGCC
5 R:CCGCTCGAGTCAGGCCTGCATGCGCAT
dpd-1 dipoptidase H7691 1878 | F:CGCGGATCCATGCCGCTGTGTCGTCTG
0 R:CCGGAATTCTTACTTGGCGCCGTTCTTC
dpd-2 dipeptidase H7691 1510 | F:CGCGGATCCATGACCAATGGCCTGCTG
5 R:CCGGAATTCTTACTCCAGCGCCGCCTT
oz Jine-dependent peptidase | F10911722 | F-CGCGGATCCATGGCACCGCCTGCTGC
5 R:CCGCTCGAGCTATGGCTGTTGCAGCGC
T Motallo-hydrolase H7691 0537 | F:CGCGGATCCATGATCAAGCGGTGCTTGCT

0

R:TCCCCCGGGTCAGTCTTCCAGCAGCGG
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Figure S1. The liquid chromatography-tandem mass analysis of OTA
degradation product by the strain CW117 under the positive ionization mode. A,
the spectra of OTA standard; B, the spectra of OTa standard; C, the spectra of OTA
degradation product. The OTA standard produced [M+H'] at m/z 404 as precursor ion
in MS spectrum, and product ions at m/z 239 and 358 in MS/MS spectrum. The OTa
standard produced [M+H '] at m/z 256.9 as precursor ion in MS spectrum, and product

ions at m/z 167 and 211 as in MS/MS spectrum.
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Gene Length Distribution
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Figure S2. The gene length distribution of CW117 genome. The gene length of

CW117 was mainly distributed in the range of 100 - 1500 bp.
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Figure S3. The statistics of gene annotation in different database. NR,
Non-Redundant Protein Database; Swiss-prot, Swiss-prot Database; COG, Cluster of
Orthologous Group of Proteins; KEGG, Kyoto Encyclopedia of Genes and Genomes;
GO, Gene Ontology; Pfam, Pfam Database; CAZyme, Carbohydrate-Active enZYmes
Database; PHI, Pathogen Host Interactions; VF, Virulence Factors of Pathogenic

Bacteria; AR, Antibiotic Resistance Genes Database.
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Figure S4. The complete genome of Stenotrophomonas acidaminiphila CW117.
Rings from the outside to inside 1) scale marks of the genome; 2) protein-coding
genes on the forward strand; 3) protein-coding genes on the reverse strand; 4) tRNA
(black) and rRNA (red) genes on the forward strand; 5) tRNA (black) and rRNA (red)
genes on the reverse strand; 6) GC content; 7) GC skew. Protein-coding genes are

color coded according to their COG categories.
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AfOTase  IKAALETMPGYQI-——-—-—---QTGIAQTGVKAVL~-——-—-—- KGGKPGPVVALRADMDALPVQERND —117
ADH3 RVVDLGDKVCLPG———--—-—--WIDUVfF-———————-—----LGSQSSP-QSYSEDFRLDPVDH-—- —106
OTase  ALVISDKITAFVGSEADIPKKYLRSTQSTHRVPVLMPGLWDCHMHEGGDDDYYNDYTSGLATHPASSG— —136
cP [ASMTKMMTEYLL~—=——————-— LEATQ-———— EGKVKWDQTYTPDDYVYEISQDN- —106
PJ15 1540 PASMTKMMISYIT-—-————- EQKLLK -~~~ GELTENEQVRMNESAWCRGSSSE —97

PA  FPSLQAVKVFLEA———————— HGIRTR——————— IMIEDVQSLLDEEQEQUFASQS— —109
AfOTase  VVAAAETVVALNNIIAQRTNPQDGTTVVTVGSLQSGNRPNVLPESADISGTVR SLSKQNQATAH —314
ADH3 [KAVVDTARDYGFRVAAHAHGTEGMKRAVQAGVTS TG TYMDDEVMRLMKQHG TWYVPTFYAGRFVTEK —303
OTase  LKVIVEEAARQNRIVSAHVHGKAGIMAAIKAGCKSLEHVSYADEEVWELMKEKG-———- ILYVATRSVIE —334
cp WNFMLKGLVSEYPGVDGLKTGSTDSAGSCFTSTAQRNGMRY I TVVLNAKGNLHTG-———RFDETKKMLDY —304
PJ15 1540 ——ALLYTDPS-—-VDGLKTGHTNEAGFCLTTSSKRGPMRLISVIFGTPSMNER-——-—-ANQTRTLLAN —268
CPA  R-SVISSSLCVGVDANRNWDAGFGKAGASSSPCSETYHGKYANSEVEVKSIVD-————- FVKDHGNFKAF —302
AfOTase  ELIQRVAQNIAANHDLKATVRIDT--GYEVLVSDPKATQTVIPALDLATDGIGAKEVAPGMG-SEDFGAF —381
ADH3 \AIDGYFPEVVRPKAARTGALISQ-—~TAAKAYRNGVRTAFGTQGVGPHGDNAREFVYMVE-AGIPAAY —369
OTase  IFLASNGEGLVKESWAKLQALADSHLKAYQGATKAGVTTIALGTDT--APGGPTALELQFAVERGGMTPLE —402
cP \FNSNFSMKDLYPEGSQVKGHKT ID-VEKGKDKQVDIVTDKALSTPVKSGDEKNYKAEVTLDKKEITAPY —373
PJ15 1540 GFSN-FETANVQPANQVLAKAKVW——FGKQDDVQIGLAENFNVTMPKGQADKIKTQLVVG-PKLNAPL —332
CPA LSIHSYSQLLLYPYGYTTQSIPDK-—~TELNQVAKSAVEALKSLYGTSYKYGSIITTIVQASGGSIDWSY —369

Figure S5. Multiple sequences alignments of ADH3 and other OTA detoxify
enzymes with known polypeptide sequences. The catalytic residues for ADH3 are
shown in white character with a black background. The result of multiple sequences
alignments showed that the sequences of the identified peptidases (detoxify enzymes)
responsible OTA detoxification showed high diversity, and ADH3 showed the closest
relative to OTase indentified from Aspergillus niger. The amino acid sequences used
in multiple sequences alignments were as follows: ADH3 (QOF97534.1), AfOTase
(0SZ37025.1), PJ15_1540 (KHF78480.1), OTase (AIG55189.1), CP (AKA44618.1),

CPA (NP_777175.1).
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Figure S6. Gene cloning, protein expression, purification and activity assay of
ADH3. A, the PCR product of gene adh3 from the CW117 genome; B, The PCR
verification of gene adh3 from E. coli BL21 transformant pGEX-4T-1/adh3; C,
SDS-PAGE analysis of the heterologous expressed rADH3 (M, marker; 1, the
expressed rADH3 in precipitant; 2, the expressed rADH3 in supernatant); D,

SDS-PAGE analysis of the purified rADH3 (M, marker; rADH3, the purified rADH3

protein); E, OTA degradation assays on purified rADH3 by 1.2 pg/mL active protein.
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