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FIG S1 Construction route of the recombinant vector pPDBN10879. AtUbi10 represents
the promoter of the Arabidopsis thaliana polyubiquitinl0 gene; AtCTP2 represents the
chloroplast transit peptide coding sequence of the Arabidopsis thaliana EPSP synthase
gene; tCaMV35S represents the terminator of the cauliflower mosaic virus 35S gene;
prCaMV35S represents the promoter of the cauliflower mosaic virus 35S gene; PAT

represents the glufosinate resistance gene; and Dmt represents the optimized dmt gene.
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FIG S2 SDS-PAGE analysis of the purified methyltransferases from scaffold 02 (A) and
Dmt (B). The proteins were separated on a 12% SDS-polyacrylamide gel and stained with
Coomassie brilliant blue. (A) Lane M, molecular mass standards; lane 1, purified
Hisg-methyltransferase from scaffold 02. (B) Lane M, molecular mass standards; lane 1,

purified Hisg-Dmt.
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FIG S3 HPLC analysis of the products during dicamba conversion by Dmt
(methyltransferase from scaffold 66). A and C, HPLC spectrum of the dicamba
conversion without or with Dmt, respectively. The sample was dissolved in methanol, and
the mobile phase was a mixture of ultrapure water (58.4%), acetonitrile (31.7%),
methanol (7.5%) and acetic acid (2.4%). The dotted line indicates dicamba (275 nm), and
the solid line indicates metabolite 1 (319 nm). B and D, HPLC spectrum of the THF
conversion without or with Dmt, respectively. The sample was dissolved in 0.1 mol/L
KH,PO, buffer, the mobile phase was a mixture of 0.05 mol/L of pH 3.0 KH,PO, buffer

(90%) and acetonitrile (10%), and the detection wavelength was 298 nm.
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FIG S4 DNA elements in the dmt gene cluster promoter. The -35 and -10 boxes are

shown in boxes, and the TSS is shown by an arrowhead.

-35 box -10 box

CAmGGAGATTTTTCCCGAAMGGGAGCGATATAAGCCCTTGCC

CATGTGGAAACGTTCCCATATTGATATGGCAGGGTCGTCGGGTGGTTCGCCGTCTTTCC
CGCTGGCCAATGCGCATCGCCGCCTTGCCCAGCGGGTCAGGGCGCGGCCGCTAGGGTC
GGCTTCGTCTTGCCGGAGTGTCGAAAACGCACCGGCCAGATCCAATTTTATATCACGG

AGAGAGGTATGGTG

Dmt



52 FIG S5 Transcriptional analysis of dmt, metF, purU and dhc in scaffold 66 of strain
53  Ndbn-20 grown with glucose or dicamba. A: Agarose gel electrophoresis of the RT-PCR
54  products using the 16S rRNA gene as an internal control. B: Relative expression levels of
55 the four genes, as determined by RT-gPCR. The data were derived from three

56  independent measurements, and the error bars indicate standard deviations.
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FIG S6 Effect of temperature (A) and pH (B) on the activity of Dmt. For the temperature
test, Dmt was incubated under standard conditions at pH 8.0 and different temperatures
(20-45<C) for 10 min, and the relative activity was calculated by assuming that the
activity observed at 30 <C was 100%. For the pH test, Dmt was incubated in the pH range
of 5.0 to 10.0 at 30T for 10 min, three different buffering systems were used: m indicated
100 mM phosphate buffer (pH 5.0 to 6.5), e indicated 100 mM Tris HCI buffer (pH 6.2 to
8.5) and A indicated 100 mM glycine-NaOH buffer (pH 8.2 to 10.0). The relative

activity was calculated by assuming that the activity observed at pH 7.0 was 100%.
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FIG S7 Alignment of nucleotide sequences of the dmt gene and the codon-optimized dmt

gene. The nucleotides optimized were marked out in red.

ant ATG GTG C0G TCG GTT CAG GAC ATT GIC GAT GAC AAC COG GAC TTG GIG AAC TAT TTC AAA TAC CAG ACC OGA GGA TAC GOG AGC GCA TCG 90
codorropimized it ATG GIG AGA AGC GIT CAG GAT ATT GIG GAT GAC AAC CCA GAC CTG GIT AAT TAC TTC AAG TAT CAA ACA OGC GGA TAC GOC AGC GCT TCA - 90
Consersus atg gtg g gtt cag ga att gt gal gac aac cc gac g gt aa ta ttc aa ta ca ac gg gga tac gec age g te
Amino acid MYV R S v Q D I vV D DN P DL V N Y F KY Q T GG Y A S A §
dint CTC ATC GAC ATC CTT CGG CCT TTC ATT OCT GOC GAG TTC ACG AAT TOG OO0 GAG GAG CAG CGC GCT TGG CAC GAA GOG GOG GTG ATG TTC 180
codonoptimized bt CTT ATT GAT ATC TTG COG CCT TTC ATC OCC OCC GAG TTT ACG AAC TGG AGG GAG GAA CAG OGC GCT TGG CAT GAA GOC GCT GIT ATG TTT 180
Consersis ct at ga atc t cgg cct tte at ec gee gag 1t acg aa  lgg g pgag ga cag cge get tgg ca gaa ge ge gl oatg tt
Amino acid L I p I L R P F I P A E F T N W R E E Q R A W H E A A vV M F
dnt GAC CAG TOG CAT CAC ATG TCA GIG ACC TAC ATC AAG OGT OCG GAT GCC AAG GOG ATG CTG AAT TAT CTG TCG COG TCC ACC TTC TCC AAT 270
oodonroptimizad cinr GAT CAA AGC CAC CAT ATG TCA GIC ACC TAC ATT AAG (GGG O0G GAC GCA AAA GOG ATG CTC AAC TAT CTG AGT CCA TOG ACC TTC TCC AAT 270
Consersis ga ca ca ca atg tca gt acc facat aag gg ccg ga  gc aa  geg atg ¢l oaa  tat ctg cc tc  acc fttec tec aat
Amino acid D Q § HH M S ¥V T Y | K GP D A K A ML N YL s P S T F § N
dnt CTG TOC ACC GAT OGT GGC AAA CAA TAT TTCGIC GQOC AAT OCC GAC GGC AAG CAT ATC GOC GAC TGT GIC CTT CAT TAT TAT GOG GAT GAT 360
codonopiimized dinr CTC TCT ACT GAT CGC GGC AAG CAG TAC TTTGIC GCA AAT OCT GAT' GGG AAA CAC ATT GOC GAC TG GIG CTG CAT TAC TAT GGA GAT GAC 360
Consersis ct tc ac gat cg ggeaa ca ta tt gte ge aat cc ga gg aa ca at gge gac tg gt ct cat ta tat gg gat ga
Amino acid L s T DR G K QY F V A N P D G K H I GG D C V L HY ¥ G DD
dnt GAG GGG TTC GAG CTG ATC AGC GOC AAT CCG CTG CAA AGC TGG GIG OG- TAC (AT TOC CAG ACG GOC GAA TAT AAC GIC GAG G0G AGG CAC 450
oodorroptimized dinr GAG GG TTC GAA CTC ATC AGI GGG AAC OCC CTG CAG TCG TGG GIG AGA TAC CAC TGI CAA ACA GOC GAG TAT AAT GIT GAA GCC (GG CAC 450
Consensis gag gg ttc ga ¢t atcag gg aa cc clg ca tgg gtg g tac ca tg ca ac ggce ga tat aa gt ga g¢ gg cac
Amino acid E G F E L 1 S G N PL Qs W vy R Y H ¢ Q T G E Y N V E A R H
dnt GAT CCA AGC TCA COC TTG GOC AAA GGG CAC (GG COG ACG AAG TAT  COC TTT CAG CTT GAA OG0 CCC AAC GCC OGG CAG ATC CTC GAT GAT 340
codonroptimized e GAC COG TCC TCT CCA CTC GOC AAG GGA CAT AGG COC ACC AAA TAT AGG TTC CAG CTC GAG OOC CCT  AAC GCT' OGC CAA ATC CI'G GAT GAC 340
Consernsis ga  cc ¢ tec cec U gpe aa gg ca gg cg ac aa tat g tt cag ¢t ga ggc cCc aac gc cg ca atc ot gat ga
Amino acid D P S S P L GK GHRRTIEKY R F QL EG P N A RQ I L DD
it GIC TOC GI'T GGA GGA ATG CCA GAG CTC CAG TTT TTC OG0 ACC GOG TTC GIC ACC ATC GOG OGC TGC CGC GI'T CAC ATC CTG CGG CAT GGC 630
codonoptimizod ¢ GTC TOC GTG GGT GGG ATG CCC GAG CTT CAA TTC TTT AGGACA OCA TTT GIC ACG ATC GOG OGA TGT  AGG GTG CAC ATA TTG AGG CAC GOC 630
Cosasls  &te tge gt geg gg atgce gag ¢t ca tt tt g ac gc It gtc ac atc geg gg tg g gt cac at tg gg ca gge
Amino acid v ¢ VvV G G M P E L Q F F R T A F AY T I A G C R V H 1 L R H G
dint ATG OOC OGC CAT ACC GGC GCA GAG ATC TCC GGT OOC TGG GAC GAG ATG GAC ACC GIT OGIT GAT GOG ATC CTG AAG GOC GGC GAA AAG CTC 720
codoropimized dhw ATG GOC GGA CAT ACA GGT GCT GAG ATC TCA GGT OC0G TGS GAT GAG ATG GAT ACG GIG OGC GAT GCA ATA CTT AAG GOG GOG GAG AAA CTT 720
Cormsensis atg gee gg  cat ac gg ge gag atc tc ggl cc lggpa gag atg ga ac gt cg gat ge at ¢t aag gc gg ga aa ct
Amino acid M A G H T G A E 1 s G P W D E M T V R D A | L K A G E K L1
dint OaC CTG CGC OGC GGC GGC ACA TGG GCT TAC TAC AGC GCG ACQC CTG GAG AAT  GGA TG ATC Q0G ACG COC TTC COC GOG ATT  TAC ACC AGC 810
codonroptimized cinr GOC CTC AGG AGG GOC GGA ACA TGG GOC TAC TAT TCA GCT ACQG TTG GAG AAC OOC TGG ATT OCA ACC CCT TTC COC GCT ATC TAC ACC TCC 810
Consersus gge ¢t g g ggc gg aca tgg ge  tac ta ge ac tg gag aa gg tggat cc ac cc ttcoeoccc goooat tac acce ¢
Amino acid G L R R G G T W A Y Y S AL T L E N G w 1 P T P F P A G Y T
dn GAC OCA ATG AAG OCG TAT CGC GAG TGG CTG COC GCA GCC AGE CTT GAA GGC CAG ATG CAC GI'C GCT GGC AGC TAT TAT GOC GAG CAG ATC 900
codonropimized bt GAC GOC ATG AAG OCC TAC AGA GAG TGG - CTC CCA GCA. GCG AGT CTG GAG OGT CAG ATG CAC GTC GCA GGA TCG TAC TAT GOC GAG CAA ATA 900
Consersiss gac gc atg aag ge  fa g gag fgg cf cc gea gc o agl ¢t ga gg  cag atg cac gie ge  ogg ta tat ggc gag ca at
Amino acid S DM KA Y R E W A P A A S L E G QM H V A w s Y Y G E Q
dint GAG CAT TAT TAT TGG GAC GCC TGG TCG CTT GGC TAC GAC AAG TTC GIC AAG TTT GAT CAC GAC TTC ATC GGG OGC GOG G0G CTG GAG AAG 990
codorroptimized dir - GAA GAT TAC TAT TGG GAC GCG TGG TCC CTC GGG TAC GAT AAG TTC GIT AAA TTT GAT CAC GAC TTC ATC OG0 AGG OCC OCT CTG GAG AAG 990
Consensis ga gal ta tat tgg gac g¢ tggte ¢t gg tac ga aag tte gt aa ttt gat cac gac ttc ate gg g gc gec ctg gag aag
Amino acid E D Y Y W D A W § L 6 Y D K F vV K F D H D F 1 G R A A L E K
it ATG AAG COG CAG CCT CAT OGI' GITAAA OGC CIC CIG GIG TOG AAC GAA GAC GAT GIC  ATG AAG GTG ATG GCG TCG CAA TTC GOC GAT GGG 1080
codonoptimized chr - ATG - AAA COG CAG CCA CAT  AGA GIT AAG 006G CTC CTG GIC TOG AAC GAA GAT  GAC GTC - ATG AAA GTG ATG GCA TCT CAA TTC GOC - GAT GGC 1080
Consersus atg aa ccgoeag ce cat g grtaa cg efe ctg gt fgg aac gaa ga  ga glc algaa glg atg gc tc caa tiec gge gat gg
Amino acid M K P Q P H R V K R L L V WNUED DV M K VM A § QF G DG
dnt CCA ATC TAT AAA GOG ATC GAC ATG CCG CTG GOC TTT  TAT GGC CTG CCA CAG GOC GAT GAC GIT OG0 TOG AQC GAC GGG OGA CAT GIC GOC 1170
codonroptimizad b CCT - ATA TAC AAG GCA ATT GAC ATG CCT CTT GOG TTT TAT GGA TTG COC CAG GOG GAT GAC GIG AGA AGC ACC GAT (GG GG CAC GI'T GOC 1170
Consersis ce at ta aa gc at  gac atg ce ¢t ge ttt tat gg tgcee cag ge gat gac gt g acc ga  pggg cg ca gt ogge
Amino acid P I Y K A | D M P L A F M G L P Q A D D VvV R § I D G R H VvV G
dnt GIG TCG CAA TGG TOC GGT TAC ACG GIT AAT GAG CAC (GG ATG ATG TCG CTT TGC GGG ATC GAC GAG GCA TOC GOC GOG OCG GGIT ACC GAA 1260
codonroptimizad b GTG - TOC CAA TG TOC GGA TAC ACT GIT AAT GAG CAT AGG ATG ATG TCC CTT TGI GGT ATA GAC GAA GOC TCT GCA GOG OCG GGA. ACA GAG 1260
Consersis gtg tc  caatgg tge gg tac ac  gf aal gag ca gg atgatg tc ettt tg gg at gac ga gc lc ge  geg coeg gg ac ga
Amino acid A% S Q w ¢ G Y T VvV W E H R M M s L C G | D E A S A A P G T E
ahnt GIC GIT ATC ACC T0G GOC GAG OGC AAC OO0 GGC O0G COC AAT OGG CAA ACC GAA CGT CAT GAG CAG ACG ACG ATC CGC 006G ACG GITG GOG 1350
codonroptimized e GTG GIT ATT ACG TG GGT GAA AGG AAC OGT GGG GCT COCA AAT AGA CAG ACT GAG CGG CAC GAA CAA ACC ACT ATT OLC GOC ACC GTT OCT 1350
Consersts gt gtt at ac 1gg gg ga g aac gg gg £C¢ cc aat g ca ac ga ¢g ca ga ca ac ac at  cge ge ac gt ge
Amino acid v v I T W G E R N G G A P N R Q T E R H E Q T T I R A T V A
i CTT ACC COG GOC GAT GOC CTG TCG CAG GGC OGG GIC CGC GOG ACG CTC 1398
codonroptimized - CTT  ACT CCA GCA GAC OCT TTG TCC CAG GGA AGG GIC OGC GCA ACA TTG 1398
Consersus c¢tt ac ec ge  ga pe  tg te cag gg  gg gte cge ge ac L
Amino acid L T P A D A L s Q G R V P QG R



