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Suppl. Figure S1

Protein sequence alignment and phylogenetic tree of MAPKSs from diverse species (PRALINE alignment tool;
EMBL phylogeny tool). For reasons of clarity, the dual phosphorylation motif (TEY) plus highly conserved
flanking regions are displayed. The peptide of mouse MAPK ERKI, presenting the epitope for antibody
ERKp42/p44, is included in the alignment (bottom line). The antibody is reportedly suitable to detect active
forms of Arabidopsis MPK3, MPK4 and MPKG6 (highlighted).



Suppl. figure S2
Amino acid sequence alignment of the 18 putative quinoa MAPKSs with all 20 Arabidopsis MAPKs.

The quinoa genome database (http://quinoa.kazusa.or.jp/) was screened for genes annotated as MAPKSs, and the
corresponding translation products were retrieved. Highly (red; 80%) and moderately (blue; 40%) conserved
residues are shown in colour. The alignment was generated using the MultAlin tool. See also phylogenetic tree in
figure 3.
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Results colour-coded for amino acid conservation

The current colourscheme of the alignment is for amino acid conservation.

The conservation scoring is performed by PRALINE. The scoring scheme works from 0 for the least conserved alignment position, up to 10 for the most conserved alignment position.
The colour assignments are:
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l1g0---————-—-—"""""=- ——— = ———————— - —m - mm ==
l1g0---—————-—"""=- ——— - —————————— - —— = —

e e e

e (e e

1.g0 -- --- - ———_ —————————

Results colour-coded for amino acid conservation

09/08/2016 01:40:28 PM



ATMPK15 D
ATMPKY9_ D
ATMPK18_ D
ATMPK20__ D
ATMPK19 D
Cqu_c06169_1_g0
Cqu_c03735_1_g0
ATMPK16__ D
Cqu_c07086_1_g0
Cqu_c09059_1_g0
ATMPK17__D
Cqu_c04094_1_go0
Cqu_c01012_1_g0
Cqu_cl4619_1_g0
Cqu_c03126_1_g0
Cqu_c01012_1_g0
Consistency

ATMPK1l B ——mmm e mm e e e e e oo
ATMPK13 B = ———mmm e e e e e e e e oo
ATMPKG A ———mmmmmm e e e e e
ATMPK10 A =  ——— e e e e e e e e oo
Cqu_c04092_1 g0--—-—-=-=-==== —— - e m e = m e — - e — | e ————
Cqu_c06022_ 1 g0--—-—-=-=-==== —— - mmm - e — e — - e —— e e —————
Cqu _c03819 1 g0-—-—-—-=-=-==== —— - mmmm e m - e — | e ————
Cqu_c04159 1 g0---——--=—=——=-= s mmmm e — s e mm s ==
ATMPK3 A ——mmm e e e e e e e -
Cqu_c03402_1 g0--=—-—-=-=-==== - m e e m— s mm e —— e e — =
Cqu_c03736_1 gl—-—-—-—-=—=—=—=-= e m e e m s mm e —— s e — =
ATMPK12 B = ———mmmmmmm e e e e oo
ATMPK4 B = ——mm e e e e e e e e
ATMPKS5 B = ———mm e e mm e e e e -
Cqu_cl17078_1 g0-—-——=-=-—=== ———mmmmmm— m | e m | e ————
ATMPKL C = ——mm e e e e e e -
Cqu_c02858 1 g0--—-—-=-=——=== —— - - mmmmm m e — - e m— e e ————
ATMPK7 C = —mmmmm e e e e e e e -
ATMPK2 C = ——mmmmmmm e e e e e -
ATMPK14 C =  ——mmmmmmm e e e e e
ATMPKS D  -ETAEESSDV ERRAAAAVAS T--—————-—— ———————m—— o
Cqu_c08055_1_ g0 — BN R AN RS — — — — — — — — — —————————— —————————
ATMPK15 D - EEVEERSNDITERR AN — — — — — - - — — — - - -~
ATMPK9 D -GS DA — — — — — — — — — — — — — — — ———— —————————
ATMPK18__ D
ATMPK20_ D
ATMPK19 D
Cqu_c06169_1_gO0 -
Cqu_c03735_1_g0
ATMPK16__ D
Cqu_c07086_1_g0—---
Cqu_c09059_1 g0 -NESSISIEROBENERVER - — - - - - - —-——-——————— —————————— —————————
ATMPK17__ D - DS A OSSSAS AR — — — — — — — — — — - — — — — — —— = - — — — ———— —
Cqu _c04094_ 1 g0-—-—-—--=—==== —— e e = m e m e m - e — e e —— =
Cqu_c01012_1_g0
Cqu_c14619_1_g0 — G
Cqu_c03126_1_g0
Cqu_c01012_1_g0
Consistency

ATMPK1l B ——mmmm e e e e e mm -
ATMPK1I3 B  ————mm e e e e e
ATMPK6 A ————mmmmmm e e e e -
ATMPK10 A —— e e mmm e e e e -
Cqu _c04092_ 1 g0-=-—-—=-=—=—=--= e s mm e — s e mm— s e — =
Cqu _c06022 1 g0-—-—-—-=-=—==== —— - mm - mm e — - e m— e ————
Cqu _c03819 1 g0—-—-—-—-=-=—===-= —— e m - mmmm e — - e m— s e ————
Cqu_c04159 1 g0-—-——-=-=—=——=-= e e e s m e — - e mm s e —— =
ATMPK3 A  ——mm e e e e e e e oo
Cqu_c03402_1 g0-—-——=-=—=——=-= e e s m e e m e e — =
Cqu c03736_1 gl—--—---—--= - s mmmm s mmm s =
ATMPK12 B ———mmmmm e e e e e -
ATMPK4 B = ——mmm e e e e e o
ATMPKS B @ ————m e e et e e
Cqu _¢cl17078_ 1 g0--—-=-=-===== ———mmmmmmm mm e — e — - e —— | e ————
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ATMPKl1_ _C

Cqu c02858 1 g0—--—=-==—=—=== —— - mmmm - mm e m . e ——— | e —————

ATMPK7__C
ATMPK2__C
ATMPK14__C
ATMPK8__ D

Cqu_c08055_1_g0

ATMPK15__ D
ATMPK9__ D

ATMPK18__D
ATMPK20__ D
ATMPK19__ D

Cqu_c06169_1_g0
Cqu_c03735_1_g0

ATMPK16__ D

Cqu_c07086_1_g0
Cqu_c09059_1_g0

ATMPK17__ D

Cqu_c04094_1_g0
Cqu_c01012_1_ g0
Cqu_cl4619_1 g0
Cqu_c03126_1_g0
Cqu_c01012_1_g0

Consistency

ATMPK1l_ B
ATMPK13__ B
ATMPK6__ A

ATMPK10__ A

Cqu_c04092_1 g0-—-—-—=———-== e e s m e —m e m e m e —— . — -
Cqu_c06022_1 g0-—-—-=—=———=—= e s — e —— e e m s e — . — -
Cqu_c03819 1 gl-=-=-=—==—==== —- e e mm e e m s mm e ——m s e — e — -
Cqu_c04159 1 g0--——-=-=-—=== ——————mmm— — | e m | e ————

ATMPK3__ A

Cqu_c03402_1 g0--—-—-=-=-—=== ————mmmmmm m e — - e —— e e ————
Cqu _c03736_1 g0-—-——=-=—==== —— - mm e m m - e — | e ————

ATMPK12_ B
ATMPK4__B

ATMPKS5__ B

Cqu_¢cl7078_1 g0-=—=—=—=-=—=——-= e e s mm e e e — ==

ATMPK1l__C

Cqu_c02858 1 gO0-—————————— e e el e

ATMPK7__C
ATMPK2__C
ATMPK14__C
ATMPKS8__ D

Cqu_c08055_1_g0

ATMPK15__ D
ATMPK9__ D

ATMPK18_ D
ATMPK20__ D
ATMPK19_ D

Cqu_c06169_1_g0
Cqu_c03735_1_g0

ATMPK16__ D

Cqu_c07086_1_g0
Cqu_c09059_1_g0

ATMPK17__ D

Cqu_c04094_ 1 g0-—-—-—-=-=-—=== ————mmmm = — e — | e —— e m | e ————
Cqu_c01012 1 g0--—-—=-=——=== ——————mmm—  — e —— e m = — e — e —m—mmm | —————————

Cqu_cl4619_1_gO0

Cqu _c03126_ 1 g0-—-—-—-=-=——=== —— - - mm = mm e — - e —m | e ————
Cqu c01012 1 g0--—-—=-=——=== —— - —mmmm — e —— e m = e —mmm | e —————

Consistency

ATMPK11l_ B
ATMPK13__ B
ATMPK6__ A

ATMPK10__ A

Cqu_c04092_ 1 g0--—-—-=-=-==== ——— - mm e e m | | e ———
Cqu_c06022_1 gl-=--=—=—=—==-== —ccem e e e mmm e m s mmmm e m s e — -
Cqu_c03819 1 gl-=—=—=—=-—=—=—=-=-= —cc e e s mm e e e s e m—mm e e — -
Cqu _c04159 1 g0--—-—-=-=—-—=== —— - mmm - —m e — . e — - e —— - ——
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ATMPK3 A = —— e mmmm e e e e -
Cqu c03402_ 1 g0--—=-====== —— e e m e - mm e m e m | e m e m | e —————
Cqu c03736_1 g0—-—-——-=-=——=== —— - e e e - mm e — . e ——mm e ————
ATMPK12 B = ———mmmmmmm e e e e e -
ATMPK4 B = ———mmmmmmm e e e e -
ATMPKS5 B = ———mmmmmm e e e e mmmm oo
Cqu_cl7078_1 g0-—-—-=-=-=—=—=== —— e m e m e — - | —m e ——
ATMPK1 C = —mmmmmmm e e e e e -
Cqu_c02858_ 1 g0-—-—-—-=-=-=—=== ——— - - —mmmm m e —m | e — | e —————
ATMPK7 C =  —mmm e e e e e e -
ATMPK2 C = ———mmmm e e e e et e e
ATMPK14 C ———mmm e e e e et e e
ATMPKS8 D = ———mmmmmmm e e e e o
Cqu _c08055_ 1 gl-=-=-—-=—=—=-= e e e e e — ==
ATMPK15 D = ———mmmmmmm e e e e e -
ATMPKY9_ D

ATMPK18__ D

ATMPK20__ D

ATMPK19 D

Cqu_c06169_1_g0
Cqu_c03735_1_g0
ATMPK16__ D

Cqu_c07086_1 g0—-—-—-—-—-=—-—-=—=-= —————————— ——————————
Cqu_c09059_1_go iuang- - - EEERSRONE - - - -
ATMPK17 D  ———mmmmmm s e s mm e ==
Cqu_c04094_ 1 g0-—-—-—-=-=-==== —— - mm - - e — | e ———
Cqu_c01012 1 g0-=-=-—=-=—==-=-= e e e e e e m e e — s e — =
Cqu_c14619_1 g0----~-~--~--- - - ---------- -
Cqu_c03126_1 gl—-—-=—-——-=—=—=—=-= - e m e m e m - mm e —m e e — =
Cqu_c01012_1 g0---—-=-=-=-=== —————m—mm = m—m———mmm = m | — e ——— — —

Consistency 0000000000 0000000000 0000000000 0000000000 0000000000

ATMPK1l B ———m—m—mmm—mm mmmm e e
ATMPK13 B ———m—m—mmmmm mmmmm e e
ATMPK6 A =  —————————— mmmmm
ATMPK10 A ———-—m—mmmmm e m e e
Cqu _c04092_1 g0-—-——-—————-- ———————mmm —————
Cqu _c06022_1 g0-———————-—-- ———————oo —————
Cqu c03819 1 g0--———————-- —————————— —————
Cqu_c04159 1 g0--——————-—-- —————————— —————
ATMPK3 A —————m—m—mmmm mmmmm e —m
Cqu_c03402_1 g0----—--—-=-—-=- ——————mmmm —————
Cqu_c03736_1 g0-—-——-——-——-—-—-—-—-=- —————————-— ————-
ATMPK12 B ———mm—mmmmm mm e m e
ATMPK4 B = —=——————m—m—— mmmmmmmmm . ———— =
ATMPKS B @  —=———————— = mmmmmmmmm . ————
Cqu_c17078_1 g0——————————= ——————————  —————
ATMPK1 C =  ———m—m—mmmmm e mmmm oo oo
Cqu_c02858_ 1 g0-—-—-——-—-———= —————————— —————
ATMPK7 C =  ——c—mmmmmmee e m =
ATMPK2 C = —————mmmmmm mmm e o
ATMPK14 C ————————m—— mmmmm e —
ATMPK8 D ————————mm = mmmmm e —
Cqu_c08055 1 g0-—-—-——-———-—-—-—-- —————————— —————
ATMPK15 D ———————mm—m— mmmmm e —
ATMPK9 D —=——————m——m mmmm e
ATMPK18 D  |[AHRNEETRRSNEN - SIS - — — — — — — — — —
ATMPK20__ D
ATMPK19 D  [BAHRNEEAVAENEN -GS — — — - - - —————
Cqu_c06169_1_ gORNNACHDNEN -GS - — — — — - - - - ——
Cqu_c03735_1_g0
ATMPK16 D  —————————= ——mmmm———— —————
Cqu c07086_1 g0——————————- —————————— —————
Cqu_c09059_1_go ENNICHNIONN - s - ----- -----
ATMPK17 D —————————— ———m
Cqu_c04094_ 1 g0-———=—=———=—= ————————— - —————
Cqu _c01012_1 g0---——-—-——-—-—-—-- —————————— —————
Cau_c14619_1_g0 -~~~ OTR LPIHSLLGRL WLRTG
Cqu_c03126_1 g0---—-—---—--=- ————cmmemo —————
Cqu _c01012 1 g0-—-———-—-———- —————————— —————

Consistency 0000000000 0000000000 00000
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Additional supplemental data

GyrA, CheA sequences of quinoa endophytic bacteria

>GyrA partial sequence
AGCGTTATCGTATCCCGGGCGCTTCCGGATGTGCGTGACGGTCTGAAGCCGGTTCACAGA
CGGATTTTGTACGCGATGAATGATTTAGGCATGACCAGTGACAAACCATATAAAAAATCT
GCCCGTATCGTCGGTGAAGTTATCGGTAAGTACCACCCGCACGGTGACTCAGCGGTTTAC
GAATCAATGGTCAGAATGGCGCAGGATTTTAACAACCGCTACATGCTTGTTGACGGACAC
GGCAACTTCGGTTCGGTTGACGGCGACTCAGCGGCCGCGATGCGTTACACAGAAGCGAGA
ATGTCAAAAATCGCAATGGAAATCCTCCGGGACATTACGAAAGATACGATTGATTATCAA
GATAACTATGACGGCGCAGAAAGAGAACCTGTCGTCATGCCTTCGAGATTTCCGAATCTG
CTCGTCAACGGAGCTGCCGGTATCGCGGCCGGAATGGCGACAAATATTCCTCCGCATCAG
CTTGGGGAAGTCATTGAAGGGCGTGCTTGCCGTAAG

>CheA partial sequence
GGAAGGAGATGGTGCAGTCCATTATTGACGGAGGAGACGGCAAACGTGATATTTCTGAAG
TGAGTGCGAAGCTCGACGTAAATGCGGTGCATGAGACTGCGGCTTCAGCCGAAACAGCAG
AACCGCCGGCTTCAAAACAACAGGCTTCAACTGAATGGAATTATGATGAGTTCGAACGGA
CTGTTATTGAAGAGGCGGAAGAGCAAGGATTCAGCCGCTATGAAATAACGGTTTCCCTGA
ATGAAAGCTGCATGCTCAAAGCCGTGCGCGTGTACATGATATTTGAAAAGCTGAATGAAG
CCGGGGAAGTCGCAAAAACGATACCCGCCGCGGAAGTGCTTGAGACGGAAGATTTCGGAA
CGGATTTTCAGGTGTGTTTCTTAACAAAGC

List of primers used in colony PCRs

Flg fo ATGAGAATTAACCACAATAT (Asano et al. 2001)
Flg re GTTGGTTTGCTTGAGCAAGC

PeBAl fo ATGGCTAACCAGAAGAAGAAAAC (Wang et al. 2016).
PeBAl re TTATCCGTTTACGATGGTGC

BmyD fo GCTCTTGATGACCTTCTCTGCG (Xu et al. 2013)

BmyD re ATTTTGTGCGATTGGTTCTGTT

GyrA fo CAGTCAGGAAATGCGTACGTCCTT

GyrA re CAAGGTAATGCTCCAGGCATTGCT

CheA fo | AGGGCTGCCCATACATTAAAAGGAATGAGC (Reva et al. 2004)

CheA re AGTTTCAACCGGGACCATTCTCATATTCAG

Asano Y, Onishi H, Tajima K, Shinozawa T (2001) Flagellin as a biomarker for Bacillus subtilis strains;
Application to the DB9011 strain and the study of interspecific diversity in amino-acid
sequences. Biosci Biotech Bioch 65: 1218-1222. doi: DOI 10.1271/bbb.65.1218.

Reva ON, Dixelius C, Meijer J, Priest FG (2004) Taxonomic characterization and plant colonizing
abilities of some bacteria related to Bacillus amyloliquefaciens and Bacillus subtilis. FEMS
microbiology ecology 48: 249-259. doi: 10.1016/j.femsec.2004.02.003.

Wang N, Liu M, Guo L, Yang X, Qiu D (2016) A Novel Protein Elicitor (PeBA1) from Bacillus
amyloliquefaciens NC6 Induces Systemic Resistance in Tobacco. International Journal of
Biological Sciences 12: 757-767. doi: 10.7150/ijbs.14333.

Xu Z, Shao J, Li B, Yan X, Shen Q, Zhang R (2013) Contribution of bacillomycin D in Bacillus
amyloliquefaciens SQR9 to antifungal activity and biofilm formation. Applied and
environmental microbiology 79: 808-815. doi: 10.1128/AEM.02645-12.
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5097_Real _Peru
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5123_Real _Peru
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S$121_Real _Peru
5099_Real _Peru
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5104_Puno_Dk
5105_Puno_Dk
5$111_Puno_Dk
5101 _Puno_Dk
$109_Puno_Dk
5$124_Puno_Dk
5110_Puno_Dk
5$118_Puno_Dk
5119_Puno_Dk
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Consensus

S097_Real_Peru
5107_Real_Peru
5123_Real_Peru
5108_Real_Peru
5121_Real_Peru
S099_Real_Peru
5$100_Real_Peru
5$104_Puno_Dk
5105_Puno_Dk
5111 _Puno_Dk
5101 _Puno_Dk
5$109_Puno_Dk
5124_Puno_Dk
$110_Puno_Dk
5$118_Puno_Dk
5$119_Puno_Dk
5122_Real_Peru
Consensus

1 10 20 30 40 50 60 70 80 100 110 130 140
I I
GTTATCGTGTCCCGTGCTCTTCCGGATGTTCGAGACGGTTTRARARCCGGTTCATAGACGGATTTTGTATGCARTGARTGATTTAGGCATGACARGTGACARGCCTTATARARARTCAGCGCGTATCGTTGGAGAAGTTAT
GTTATCGTGTCCCGTGCTCTTCCGGATGTTCGAGACGGT TTARARCCGGTTCATAGACGGATTTTGTATGCARTGARTGATT TRGGCATGACARGTGACARGCCT TATARRRARTCAGCGLGTATCGT TGGAGAAGTTAT
GTTATCGTGTCCCGTGCTCTTCCGGATGTTCGAGACGGTTTARARCCGGTTCATAGACGGATTTTGTATGCARTGARTGATTTAGGCATGACARGTGACARGCCTTATARAARATCAGCGCGTATCGTTGGAGRAGTTAT
GTTATCGTGTCCCGTGLTCTTCCGGATGTTCGAGACGGTTTARARCCGGTTCATAGACGGATTTTGTATGCARTGARTGATTTTGGCATGACARGTGACARGCCT TRATARARARTCAGCGCGTATCGT TGGAGARGTTAT
GTTATCGTGTCCCGTGCTCTTCCGGATGTTCGAGACGGTTTARARCCGGTTCATAGACGGATTTTGTATGCARTGARTGATT TRGGCATGACARGTGACARGCCT TATARARARTCAGCGCGTATCGCTGGAGARGTTAT
GTTATCGTGTCCCGTGCTCTTCCGGATGTTCGAGACGGTTTARARCCGGTTCATAGACGGATTTTGTATGCARTGARTGATTTAGGCATGACARGTGACARGCCTTATAAARARTCAGCGCGTATCGTTGGAGAAGTTAT
GTTATCGTGTCCCGTGCTCTTCCGGATGTTCGAGACGGTTTARAACCGGTTCATAGACGGATTTTGTATGCAATGAATGATTTAGGCATGACARGTGACARGCCT TATAAAARATCAGCGCGTATCGTTGGAGAAGTTAT
GTTATCGTGTCCCGTGCTCTTCCGGATGTTCGAGACGGTTTARARCCGGTTCATAGACGGATTTTGTATGCARTGARTGATT TAGGCATGACARGTGACARGCCTTATARARARTCAGCGCGTATCGT TGGAGAAGTTAT
GTTATCGTGTCCCGTGCTCTTCCGGATGTTCGAGACGGTTTARAACCGGTTCATAGACGGATTTTGTATGCARTGARTGATTTAGGCATGACARGTGACARGCCTTATAARARATCAGCGCGTATCGTTGGAGAAGTTAT
GTTATCGTGCCCCGTGCTCTTCCGGATGTTCGAGACGGTTTARAACCGGTTCATAGACGGATTTTGTATGCARTGARTGATTTAGGCATGACARGTGACARGCCTTATAAAARATCAGCGCGTATCGTTGGAGRAGTTAT
GTTATCGTGTCCCGTGCTCTTCCGGATGTTCGAGACGGTTTRAAACCGGTTCATAGACGGATTTTGTATGCARTGARTGATTTAGGCATGACARGTGACARGCCT TATARARRATCAGCGCGTATCGTTGGAGAAGTTAT
GTTATCGTGTCCCGGGCTCTTCCGGATGTTCGAGACGGTTTARARCCGGTTCATAGACGGATTTTGTATGCARTGARTGATT TRAGGCATGACARGTGACARGCCTTATARARARTCAGCGCGTATCGT TGGAGAAGTTAT
GTTATCGTGTCCCGTGCTCTTCCGGATGTTCGAGACGGATTARARCCGGTTCATAGACGGATTTTGTATGCARTGARTGATTTAGGCATGACARGTGACARGCCTTATARARARTCAGCGCGTATCGTTGGAGAAGTTAT
GTTATCGTGTCCCGTGCTCTTCCGGATGTTCARGACGGT TTARAACCGGTTCATAGACGGATTTTGTATGCARTGAATGATTTAGGCATGACARGTGACARGCCT TATARARARTCACCGCGTATCGT TGGAGAAGTTAT
GTTATCGTGTCCCGTGTTCTTCCGGATGTTCGAGACGGTTTARARCCGGTTCATAGACGGATTTTGTATGCARTGARTGATTTRAGGCATGACARGTGACARGCCT TATARARARTCAGCGCGTATCGTTGGATAAGTTAT
GTTATTGTGTCTCGTGCTCTTCCGGATGTTCGTGACGGTTTARAACCGGTTCACAGACGGATTTTATACGCARTGAATGATTTAGGCATGACARGTGACARGCCTTATARARRATCCGCGCGTATCGTCGGGGAAGGTAT
GTTATTGTGTCTCGTGCTCTTCCGGATGTTCGTGACGGTTTARARCCGGTTCACAGACGGATTTTATACGCARTGARTGATTTAGGCATGACARGTGACARGCCTTATARAARRTCTGCGCGTATCGTCGGTGRAGTTAT
GTTATcGTGTCeCGTGeTCTTCCGGATGTTCGAGACGGTTTRRARCCGGTTCALAGACGGATTTT¢ TALGCARTGARTGATTTAGGCATGACARGTGACARGCCTTATARAARATCAGCGCGTATCGTLGGagAAGLTAT

141 150 160 170 180 190 200 210 220 230 240 250 260 270 280
I I
CGGGARATACCACCCGCACGGTGATTCAGCGGTATATGARTCCATGGTCAGAAGGGCTCAGGATTTCAACTACCGTTATATGCTCGTTGACGGTCACGGARACTTCGGTTCTGTTGACGGAGACTCAGCGGCGGCTATGE
CGGGARATACCACCCGCACGGGGATTCAGCGGTATATGARTCCATGGTCAGRATGGCTCAGGATTTCAACTACCGTTATATGCTCGTTGACGGTCACGGARACTTCGGTTCTGTTGACGGAGACTCAGCGGLCGGCTATGL
CGGGARRTACCACCCGCACGGTGATTCAGCGGTATATGARTCCATGGTCAGARTGGCTCAGGATTTCARCTACCGTTATATGCTCGTTGACGGTCACGGARACTTCGGTTCTGT TGACGGAGACTCAGCGGCGGCTATGE
CGGGARATACCACCCGCACGGGGATTCAGCGGTATATGARTCCATGGTCAGARTGGCTCAGGATTTCARCTACCGTTATATGCTCGTTGACGGTCACGGARACTTCGGTTCTGTTGACGGAGACTCAGCGGCGGCTATGE
CGGGARATACCACCCGCACGGGGATTCAGCGGTATATGARTCCATGGTCAGARTGGCTCAGGATTTCARCTACCGTTATATGCTCGTTGACGGTCACGGARACTTCGGTTCTGTTGACGGARRCTCAGCGGCGGCTATGL
CGGGARATACCACCCGCACGGTGATTCAGCGGTATATGGATCCATGGCCAGARTGGCTCAGGATTTCAACTACCGTTATATGCTCGTTGACGGTCACGGARACTTCGGT TCCGTTGACGGAGACTCAGCGGLGGCTATGE
CGGGARATACCACCCGCACGGTGATTCAGCGGTATATGARTCCATGGTCAGARTGGCTCAGGATTTCAACTACCGTTATATGLTCGTTGACGGTCACGGARACTTCGGT TCTGTTGACGGAGACTCAGCGGCGGCTATGL
CGGGARATACCACCCGCACGGGGATTCAGCGGTATATGARTCCATGGTCAGARTGGCTCAGGATTTCAACTACCGTTATATGCTCGTTGACGGTCACGGARACTTCGGTTCTGTTGACGGAGACTCAGCGGCGGCTATGE
CGGGARATACCACCCGCACGGTGATTCAGCGGTATATGARTCCATGGTCAGAATGGCTCAGGATTTCAACTACCGTTATATGCTCGTTGACGGACACGGARACTTCGGTTCTGTTGACGGAGACTCAGCGGLGGCTATGL
CGGGGARTACCACCCGCACGGTGATTCAGCGGTATATGAATCCATGGTCAGARTGGCTCAGGATTTCARCTACCGTTATATGCTCGTTGACGGTCACGGARACTTCGGT TCTGT TGACGGAGACTCAGCGGCGGCTATGE
CGGGARATACCACCCGCACGGGGATTCAGCGGTATATGARTCCATGGTCARARTGGCTCAGGATTTCARCTACCGTTATATGCTCGTTGACGGTCACGGARACTTCGGTTCTGTTGACGGAGACTCAGCGGCGGCTATGE
CGGGARATACCACCCGCTCGGGGATTCAGCGGTATATGARTCCATGGTCAGARTGGCTCAGGATTTCARCTACCGTTATATGCTCGTTGACGGTCACGGARACTTCGGTTCTGTTGACGGAGACTCAGCGGCGGCTATGL
CGGGARATACCACCCGCACGGTGATTCAGCGGTATATGARTCCATGGTCAGARTGGCTCAGGATTTCARCTACCGTTATATGCTCGTTGACGGTCACGGARACTTCGGTTCTGT TGACGGAGACTCAGCGGCGGCTATGE
CGGGARATACCCCCCGCACGGTGATTCAGCGGTATATGARTCCATGGTCARRATGGCTCAGGATTTCAACTACCGTTATATGLTCGTTGACGGTCACGGARACTTCGGT TCTGTTGACGGARACTCARAGGCGGCTATGL
CGGGARRTACCACCCGCACGGTGATTCAGCGGTATATGARTCCATGGTCAGAATGGCTCAGGATTTCAARCTACCGTTATATGCTCGTTGACGGTCACGGARACTTCGGTTCTGTTGACGGAGACTCACCGGCGGTTATGL
CGGGARATACCACCCGCATGGGGATTCAGCGGTATATGARTCCATGGTCAGAATGGCGCAGGATTTCAACTATCGTTATATGCTCGTTGATGGTCACGGARACTTCGGTTCTGTTGACGGAGACTCAGCGGCTGCCATGE
CGGGARATACCACCCGCATGGTGATTCAGCGGTATATGARTCCATGGTCAGARTGGCGCAGGATTTCAACTATCGTTATATGCACGTTGATGGTCACGGARACTTCGGT TCTGTTGACGGAGACTCAGCGGCTGCCATGL
CGGGARATACCACCCGCAcGGLGATTCAGCGGTATATGARTCCATGGTCAgARTGGCLCAGGATTTCARCTACCGTTATATGCLCGTTGAcGGTCACGGARACTTCGGTTCTGTTGACGGAACTCAgCGGLeGet ATGE

281 290 300 310 320 330 340 350 360 370 380 390 400 410 420
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GTTATGCARARGCARGAATGTCTARARTCTCARTGGAGATTCTTCGTGACATCACAARAGACACARTCGATTACCAGGATARCTATGACGGGTCARARAGAGARCCTGTCGTTATGCCTTCARGGT TCCCGARTCTGCTC
GTTATGCARRAGCAAGARTGTCTAARATCTCARTGGAGATTCTTCGTGACATCACARAAGACACARTCGATTACCAGGATARCTATGACGGGTCARAAAGAGARCCTGTCGTTATGCCTTCARGGT TCCCGARTCTGCTC
GTTATGCARAAGCARGAATGTCTARARTCTCARTGGAGATTCTTCGTGACATCACARARGACACAATCGAT TACCAGGATAACTATGACGGGTCARARAGAGARCCTGTCGTTATGCCTTCARGGT TCCCGARTCTGCTC
GTTATGCARRAGCAAGAATGTCTAARATCTCARTGGAGATTCTTCGTGACATCACARAAGACACAATCGAT TACCAGGATARCTATGACGGGTCARARAGAGARCCTGTCGTTATGCCTTCARGGT TCCCGARTCTGCTC
GTTATGCARRAGCAAGAATGTCTARRATCTCAATGGAGATTCTTCGTGACATCACARARGACACAATCGAT TACCAGGATAACTATGACGGGTCAGARAGAGARCCTGTCGTTATGCCTTCARGGTTCCCGARTCTGCTC
GTTRATACAGAAGCAAGAATGTCTAARRATCTCARTGGAGATTCTTCGTGACATCACAARAGACACARTCGAT TACCAGGATARCTATGACGGGTCARAAAGRAGARCCTGTCGTTATGCCTTCARGGT TCCCGARTCTGCTC
GTTATACAGRAGCAAGAATGTCTAARRATCTCAATGGAGATTCTTCGTGACATCACAARARGACACAATCGAT TACCAGGATAACTATGACGGGTCARAAAGAGARCCTGTCGTTATGCCTTCARGGTTCCCGARTCTGCTC
GTTATACAGAAGCARGAATGTCTAAAATCTCAATGGAGATTCTTCGTGACATCACAAAAGACACARTCGAT TACCAGGATARCTGTGACGGGTCARARAGAGAACCTGTCGTTATGCCTTCARGGTTCCCGARTCTGLTC
GTTATACAGARGCAARGARTGTCTAARATCTCARTGGAGATTCTTCGGGACATCACARARGACACARTCGATTACCAGGATARCTATGACGGGTCARAAAGAGGACCTGTCGTTATGCCTTCARGGTTCCCGARTCTGCTC
GTTATACAGAAGCAAGAATGTCTAAAATCTCAATGGAGATTCTTCGTGACATCACAAAAGACACGATCGACTACCAGGATAACTATGACGGGTCARAARAGAGARCCTGTCGTTATGCCTTCARGGTTCCCGARTCTGLTC
GTTATACAGAAGCAAGAATGTCTAARATCTCARTGGAGATTCTTCGTGACATCACARARAGACACGATCGATTACCAGGATARCTATGACGGGTCARARAGAGARCCTGTCGTTATGCCTTCARGGT TCCCGARTCTGCTC
GTTATACAGAAGCARGAATGTCTARRATCTCAATGGAGATTCTTCGTGACATCACARARAACACARTCGAT TACCAGGATAACTGTGACGGGTCARAARAGAGARCCTGTCGTTATGCCTTCARGGTTCCCGARTCTGCTC
GTTATGCAGAAGCARGAATGTCTARARATCTCARTGGAGATTCTTCGTGACATCACAARAGACACARTCGAT TACCAGGATARCTATGACGGGTCARARAAGAGARCCTGTCGTTATGCCTTCARGGT TCCCGARTCTGCTC
GTTATACAGRAGCAAGAARTGTCTARAATCTCAATGGAGATTCTTCGTGACATCACAAARAGACACAATCGAT TACCAGGATARCTGTGACGGGTCARAARAGAGARCCTGTCGTTATGCCTTCARGGTTCCCGARTCTGCTC
GTTATACAGAAGCARGARTGTCTARRATCTCATTGGANATTCTTCGTGACTTCACAARAGACACARTCGAT TACCAGGATARCTGTGACGGGTCARARAGAGARCCTGTCGTTTTGCCTTCARGGTTCCCGARTCTGLTC
GTTATACAGARGCGAGAATGTCTAARATCTCGATGGARATTCTTCGAGATACTGCGARAGACACAARTCGATTATCARGACARCTACGACGGGTCAGAAAGRAGARCCTGTTGTCATGCCTTCTAGGT TCCCGARTCTGCTT
GTTATACAGARGCGAGARTGTCTARARTCTCGATGGAAATTCTTCGAGATACTACGAARAGACACAATCGATTATCARGACARCTACGACGGGTCARARAGAGARCCTGTTGTCATGCCTTCTAGGT TCCCGARTCTGCTT
GTTATaCAgARGCaAGAATGTCTAARATCTCaaTGGAgATTCTTCGEGAcatcaCaARAGACACAATCGATTAcCAgGALARCT at GACGGGTCAaAAAGAGARCCTGTcGTLaTGCCTTCaAGGTTCCCGARTCTGETe

421 430 440 450 460 470 480 490 500 510 520 530 540 550 56?
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GTGAACGGTGCTGCCGGCATTGCGGTAGGTATGGCARCARACATTCCTCCGCACCAGCCGGGGGARACCATTGACGGTGTACTTGCTGTCAGTGAGARTCCGGACATTACCATTCCAGAGCTTATGGARGTCATTCCAGG
GTGAACGGTGCTGCCGGCATTGCGGTAGGTATGGCARCARACATTCCTCCGCACCAGCTGGGGGAAACCAT TGACGGTGTACTTGCTGTCAGTGAGAATCCGGACATTACCAT TCCAGAGCT TATGGAAGTCAT TCCAGG
GTGAACGGTGCTGCCGGCATTGCGGTAGGTATGGCAACARACATTCCTCCGCACCAGC TGGGGGAAACCAT TGACGGTGTACTTGCTGTCAGTGAGARTCCGGACAT TACCATTCCAGAGCT TATGGAAGTCAT TCCAGG
GTGAACGGTGCTGCTGGCATTGCGGTAGGTATGGCAACARACATTCCTCCGCACCAGCTGGGGGARACCATTGACGGTGTACTTGCTGTCAGTGAGAATCCGGACATTACCATTCCAGAGCT TATGGAAGTCATTCCAGG
GTGAACGGTGCTGCCGGCATTGCGGTAGGTATGGCAACARACATTCCTCCGCACCAGC TGGGGGARACCATTGACGGTGTACTTGCTGTCAGTGRAGAATCCGGACATTACCATTCCAGAGCT TATGGAAGTCATTCCAGG
GTGARCGGTGCTGCCGGCATTGCGGTAGGTATGGCAACARACATTCCTCCGCACCAGCTGGGAGARATCATTGACGGTGTACTTGCTGTCAGTGAGARTCCGGACAT TACCATTCCAGAGCT TATGGAAGTCAT TCCAGG
GTGAACGGTGCTGCCGGCATTGCGGTAGGTATGGCARCARACATTCCTCCGCACCAGCTGGGAGAAATCATTGACGGTGTACTTGCTGTCAGTGAGAATCCGGACATTACCATTCCAGAGCT TATGGAAGTCATTCCAGG
GTGAACGGTGCTGCCGGCATTGCGGTAGGTATGGCARCARACATTCCTCCGCACCAGCTGGGAGAAATCATTGACGGTGTACTTGCTGTCAGTGAGAATCCGGACATTACCATTCCAGAGCTTATGGAAGTCATTCCAGG
GTGAACGGTGCTGCCGGCATTGCGGTAGGTATGGCARCARACATTCCTCCGCACCAGCTGGARGAAATCATTGACGGTGTACTTGCTGTCAGTGAGAATCCGGACATTACCATTCCAGAGCTTATGGARGTCATTCCAGG
GTGAACGGTGCTGCCGGCATTGCGGTAGGTATGGCAACARACATTCCTCCACACCAGC TGGGAGAAATCAT TGACGGTGTACTTGCTGTCAGTGAGAATCCGGACAT TACCATTCCAGAGCT TATGGAAGTCAT TCCAGG
GTGAACGGTGCTGCCGGCATTGCGGTAGGTATGGCAACARACATTCCTCCACACCAGCTGGGAGAAATCATTGACGGTGTACTTGCTGTCAGTGAGARTCCGGACATTACCATTCCAGAGCTTATGGAAGTCATTCCAGG
GTGAACGGGGCTGCCGGCATTGCGGTAGGTATGGCAACARACATTCCTCCGCACCAGCTGGARGARATCATTGACGGTGTACTTGCTGTCAGTGAGAATCCGGACATTACCATTCCAGAGCTTATGGAAGTCATTCCAGG
GTGARCGGCGCTGCCGGCATTGCGGTAGGTATGGCAACARACATTCCTCCGCACCAGCTGGGAGAAATCATTGACGGTGTACTTGCCGTCAGTGAGAATCCGGACATTACCATTCCAGAGCTTATGGAAGTCATTCCAGG
GTGAACGGGGCTGCCGGCATTGCGGTAGGTATGGCAACARACATTCCTCCGCACCAGCTGGARGAAATCATTGACGGTGTACTTGCTGTCAGTGGGARTCCGGACATTACCATTCCAGAGCTTATGGAAGTCATTCCAGG
GTGAACGGTGCTGCCGGCATTGCGGTAGGTATGGCARCARACATTCCTCCGCACCAGCTGGGAGARATCATTGACGGTGTACTTGCTGTCAGTGACARTCCGGACATTACCATTCCAGAGCT TATGGAAGTCATTCCAGG
GTARACGGTGCTGCCGGTATTGCGGTAGGTATGGCARCARACATCCCTCCGCACCAGCTCGGAGAAATCATTGATGGCGTACTTGCGGTCAGTGAGARCCCCGACATTACARTCCAGGAGCTGATGGAAGTCATTCCAGG
GTARACGGTGCTGCCGGTATTGCGGTAGGTATGGCAACARACATCCCTCCGCACCAGCTCGGAGAAATCATTGATGGCGTACTTGCGGTCAGTGAGAACCCCGACAT TACARTCCAGGAGCTGATGGAAGTCAT TCCAGG
GTgAACGGLGCTGCCGGCATTGCGGTAGGTATGGCARCAAACATLCCTCCgCACCAGCT gGgaGARALCATTGACGGLGTACTTGCLGTCAGTGAgARLCCgGACATTACCATLCcaGAGC TLATGGARGTCATTCCAGG

561 570 580 590 600 610 620 630 640 650 660 670 680 685
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GCCTGATTTCCCGACCGCGGGTCARATCTTGGGACGCAGCGGTATCCGGARRGCATACGARTCAGGCCGAGGCTCTATCACGATCCGGGCARARGCTGATATCGATCARACATCTTCGGGTARAG
GCCTGATTTCCCGACCGCGGGTCARATCTTGGGACGCAGCGGTATCCGGARRGCATACGARTCAGGCCGAGGCTCTATCACGATCCGGGCARARGCTGAGATCGARCAARACATCTTCGGGTARAG
GCCTGATTTCCCGACCGCGGGTCARATCTTGGGACGCAGCGGTATCCGGARRGCATACGARTCAGGCCGAGGCTCTATCACGATCCGGGCARARGCTGAGATCGARCARACATCTTCGGGTARAG
GCCTGATTTCCCGACCGCGGGTCARATCTTGGGACGCAGCGGTATCCGGARRGCATACGARTCAGGCCGAGGCTCTATCACGATCCGGGCARARGC TGAGATCGARCARACATCTTCGGGTARAG
GCCTGATTTCCCGACCGCGGGTCAARTCTTGGGACGCAGCGGTATCCGGARRGCATACGARTCAGGCCGAGGCTCTATCACGATCCGGGCARARGCTGAGRTCGARCAARCATCTTCGGGTAARG
GCCTGATTTCCCGACCGCGGGTCARATCTTGGGACGCAGCGGTATCCGGARAGCATACGAATCAGGCCGAGGCTCTATCACGATCCGGGCARARGCTGAGATCGATCARACATCTTCGGGTAARG
GCCTGATTTCCCGACCGCGGGTCAARRTCTTGGGACGCAGCGGTATCCGGARRGCATACGGATCAGGCCGAGGCTCTATCACGATCCGGGCARARGCTGAGATCGATCARACATCTTCGGGTAARG
GCCTGATTTCCCGACCGCGGGTCAARTCTTGGGACGCAGCGGTATCCGGARAGCATACGAATCAGGCCGAGGCTCTATCACGATCCGGGCARARGCTGAGATCGARCARACATCTTCGGGTAARG
GCCTGATTTCCCGACCGCGGGTCAARTCTTGGGACGCAGCGGTATCCGGARRGCATACGAARTCAGGCCGAGGCTCTATCACGATCCGGGCARARGCTGAGATCGARCARACATCTTCGGGTARRG
GCCTGATTTCCCGACCGCGGGTCARATCTCAGGACGCAGCGGTATCCGGARRGCATACGARTCAGGCCGAGGCTCTATCACGATCCGGGCARARGCTGAGATCGARCARACATCTTCGGGTARCE
GCCTGATTTCCCGACCGCGGGTCARATCTCGGGACGCAGCGGTATCCGGAARGCATACGARTCAGGCCGAGGCTCTATCACGATCCGGGCARARGCTGAGATCGARCARACATCTTCGGGTARAG
GCCTGATTTCCCGACCGCGGGTCARATCTTGGGACGCAGCGGTATCCGGARARGCATACGAARTCAGGCCGAGGCTCTATCACGATCCGGGCARARGCTGAGATCGARCAARCATCTTCGGGTAARG
GCCTGATTCCCCGACCGCGGGTCAARTCTTGGGACGCAGCGGTATCCGGARGGTATACGAARTCAGGCCGAGGCTCTATCACGATCCGGGCARARGCTGAGATCGARCARACATCTTCGGGTAARG
GCCTGATTTCCCGACCGCGGGTCAARTCTTGCGACGCAGCGGTATCCGAARRGCATACGAATCAGGCCGAGGCTCTATCACGATCCGGGCARARGCTGAGATCGARCARACATCTTCGGGTAARG
GCCTGATTTCCCGACCGCGGGTCAARTCTTGGTACGCAGCGGTATCCGGARRGCATACARATCAGGCCGAGGCTCTATCACGATCCGGGCARARGCTGAGATCGARCARACTTCTTCGGGTAARG
ACCTGACTTCCCGACTGCGGGTCARATCTTGGGACGCAGCGGTATCCGGARAGCGTACARATCTGGCCGGGGCTCTATCACGATCCGGGCARARGCTGAGATCGARCARRCATCTTCAGGTARARG
ACCTGACTTCCCGACTGCGGGTCARATCTTGGGACGCAGCGGTATCCGGARRGCGTACGARTCTGGCCGGGGCTCTATCACGATCCGGGCARARGCTGAGATCGARCARACATCTTCAGGTARAG
gCCTGALTTCCCGACCGCGGGTCARATCTEGGgACGCAGCGGTATCCGGARAGCATACEARTCaGGCCGaGGCTCTATCACGATCCGGGCARARGCTGAGATCGAaCARACATCTTCgGGTARAG

Suppl. figure S3

GyrA sequence alignment of bacteria from quinoa cultivars Puno (Denmark) and Real (Peru)
See also phylogenetic tree in figure 2C. Metagenomic DNA from seeds served as template for
PCR cloning.
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