Table 1 Suppl. primers used in CsWRKYs studied under phytohormone applications and abiotic stresses.

CsWRKY Forward primers (5'-3") Reverse primers (5'-3") Product size [bp]
CsWRKY19 GGAACGAAGCAGTGCAGATC CAAGTGGTTTGTTCTGGGCG 158
CsWRKY22 CTCTGGCTCCTCAAGTGCCG CTGCTGCCTTCCAGGTACTC 145
CsWRKY28 GTTCCTCGTCTAGCATCCCG GCTTCTGGCTCGTCAGATGA 145
CsWRKY31 CAAGTGTTCTTTCGCCCCAA GATGACGCCGCAGAAACATG 195
CsWRKY35 GCCATATACAGCCGCAATGC GTGGCTCGTCTTTGGCTCTA 134
CsWRKY49 GCTCTGCCGGATAATAGCAG CGAGGGTATAGGGTGCTTGG 178
CsWRKY2 GCAGTTCAAAGGGGTGCTTG CTTCCGGCGAGTGAGTTTCT 130
CsWRKY11 CAGAAGCATGTGAAGGGCAG GCATCCTTGGCACGTTTATT 173
CsWRKY13 GCCTCTGACAACTTGGCTTC CTCGGATGAGGAGATCCTTT 197
CsWRKY18 CTGCACTGTTGCACCTTCAT GATGTTGAGCCGGACAATAG 177
CsWRKY26 CAATCAAGGGTTCTCCCCAT GTGGTTATGTTCGCCTTCGT 137
CsWRKY29 CAAGAAGCTGCAACGCAAGG GAGACGGTGAGATCGGTGAG 113
CsWRKY30 GCATCTGGTGAAAGCAATGA GTGCTGTGACTCCTCCAATA 131
CsWRKY33 GCGGAGTCATGGACAGAACA CTTACTTGCTTGGCAGCCTT 150
CsWRKY41 GGCAGCACCCGAAACAAATT CTTCATCCACTGCGGGAGTT 154
CsWRKY43 CATTGCAGGCAAGAACAAGA GATTAAGGCAGACGGGGAAC 164
CsWRKY44 CAACAGCAACACATGGGCAT CTGCGGCACACCAATCAAAT 192




Table 2. List of the CsWRKY TFs family, classified according to the group and scaffold they belong (start and end refer to the
location of the gene in the respective scaffold. Full length indicates genes length in base pairs.

Group Gene Phytozome Citrus sinensis anotation project
locus scaffold start end full length locus chromosome
I CsWRKYI1l  orangel.1g009051m.g 3 3348929 3352620 3692 Cs1g03100 1
I CsWRKY22  orangel.1g004963m.g 13 1838851 1843181 4331 Cs7g04260 7
I CsWRKY24  orangel.1g010802m.g 15 1591146 1594814 3669 Cs7g03300 7
I CsWRKY35  orangel.1g013222m.g 42 689265 692549 3285 Cs7g03080 7
1 CsWRKY37  orangel.1g008458m.g 49 532438 537337 4900 orangel.1t04068 -
I CsWRKY39  orangel.1g036653m.g 68 482854 486663 3810 Cs2g04520 2
I CsWRKY40  orangel.1g011340m.g 77 307046 310334 3289 Cs2g03840 2
I CsWRKY45  orangel.1g014629m.g 172 174342 178393 4052 Cs2g02790 2
I CsWRKY49  orangel.1g011483m.g 626 42514 46157 3644 Cs2g10310 2
IIa CsWRKY30  orangel.1g025097m.g 25 996904 999151 2248 Cs5g04160 5
Ila CsWRKY31  orangel.1g020831m.g 25 1006589 1008372 1784 Cs5g03010 5
IIb CsWRKYS orangel.1g040711m.g 1 3810277 3813167 2891 orangel.1t00419 -
1Ib CsWRKYI10  orangel.1g010903m.g 3 2727603 2730035 2433 Cs5g02450 5
1Ib CsWRKY16  orangel.1g007099m.g 7 1958471 1961762 3292 Cs4g05760 4
1Ib CsWRKY18  orangel.1g009794m.g 9 279247 281128 1882 Cs4g07560 4
1Ib CsWRKY23  orangel.1g045987m.g 15 942103 943915 1813 Cs6g20850 6
IIb CsWRKY36  orangel.1g008964m.g 49 126215 128926 2712 Cs6g21990 6
IIb CsWRKY43  orangel.1g007546m.g 121 389458 391889 2432 Cs9g02040 9
ITb CsWRKY48  orangel.1g036819m.g 568 96439 97905 1467 Cs5g30250 5
Ilc CsWRKY1 orangel.1g026216m.g 1 354623 357157 2535 Cs7g29580 7
1Ic CsWRKY3 orangel.1g046286m.g 1 2355401 2357338 1938 Cs7g29570 7
Ilc CsWRKY6 orangel.1g020713m.g 1 4236944 4238415 1472 Cs7g07140 7
IIc CsWRKY9 orangel.1g043122m.g 3 164635 166589 1955 orangel.1t00425 -
IIc CsWRKYI12  orangel.1g045509m.g 3 3456550 3459372 2823 Cs7g06330 7
Ilc CsWRKY15  orangel.1g021142m.g 7 1347875 1349215 1341 Cs7g06320 7
IIc CsWRKY21  orangel.1g031482m.g 13 646034 647324 1291 orangel.1t02600 -
Ilc CsWRKY25  orangel.1g017479m.g 16 1122184 1123697 1514 Cs6g10120 6
Ilc CsWRKY32  orangel.1g031298m.g 35 211943 212982 1040 Cs2g25560 2
IIc CsWRKY34  orangel.1g030050m.g 38 626400 630108 3709 Cs6g09420 6
Ilc CsWRKY38  orangel.1g019375m.g 57 464133 466331 2199 Cs4g10020 4
IIc CsWRKY46  orangel.1g038951m.g 189 257377 258688 1312 Cs4g09310 4
IIc CsWRKY47  orangel.1g029257m.g 362 80427 84896 4470 Cs7g17180 7
Ilc CsWRKY50  orangel.1g026950m.g 1166 10456 13713 3258 Cs4g01710 4
1Id CsWRKYS orangel.1g018215m.g 2 1863592 1865359 1768 orangel.1t00472 -
I1d CsWRKYI13  orangel.1g017930m.g 6 1346375 1348315 1941 Cs2g19800 2
I1d CsWRKY26  orangel.1g018659m.g 22 289543 292094 2552 Cs9g19070 9
1Id CsWRKY29  orangel.1g019404m.g 25 483188 485204 2017 Cs9g18480 9
1Id CsWRKY44  orangel.1g018255m.g 124 381097 383496 2400 orangel.1t05133 -
IIe CsWRKY2 orangel.1g019126m.g 1 2333743 2335147 1405 Cs8g13600 8
IIe CsWRKY7 orangel.1g023982m.g 1 4402815 4404405 1591 Cs6g03950 6
Ile CsWRKYI14  orangel.1g022353m.g 7 901284 905441 4158 Cs6g06940 6
Ile CsWRKY17  orangel.1g012605m.g 8 2345601 2348134 2534 Cs1g03870 1
Ile CsWRKY19  orangel.1g021896m.g 9 1025605 1026760 1156 orangel.1t01175 -
Ile CsWRKY41  orangel.1g015616m.g 97 230834 232265 1432 Cs2g09020 2
111 CsWRKY4 orangel.1g017895m.g 1 2647888 2651028 3141 orangel.1t01779 -
I CsWRKY20  orangel.1g019737m.g 9 1409048 1410893 1846 Cs1g04180 1
1 CsWRKY27  orangel.1g018407m.g 24 82311 84401 2091 orangel.1t01713 -
1 CsWRKY28  orangel.1g021598m.g 24 87173 88697 1525 orangel.1t01686 -
I CsWRKY33  orangel.1g020291m.g 36 115494 117084 1591 Cs3g23190 3
I CsWRKY42  orangel.1g045032m.g 104 283550 285259 1710 Cs7g11020 7




Group | N-terminal

CSWRKY22N AGGASSEDGYNWRKYGQKQVKGSEYP-RSYYKCTHPN---CQVKKKVERS -LEGHI TEI IYKGAHNHPKP
CSWRKYASN AGDRPSYDCYNWRKYGQKQVKGSEYD-RSYYKCTHPN- - -CPVKKKVERS -FDGQIAEI VYKCEHNHPKD
CSWRKY49N RESKKSDDCYNWRKYGQKQVKGS ENP-RSYYKCTFPS---CPTKKKVERS -LDGQITEIVYKGSHNHPKD
CSWRKY35N REQKRSEDGYNWRKYGQKQVKGSENP-RSYFKCTEPD---CEMKKKVERS -LDGQITEIVYKGSHNHPKD
CSWREY11N VSDKPADDPYNWRKYGQKHVKGSEFP-RSYYKCTHPN---CPVKKKVERS -LDGQVTEI IYKCQHNHPPD
CSWRKY24N AVDKPADDGYNWRKYGQKPIKGNEYP-RSYYKCTHVN---CPVKKKVERS -SNAQTTQT IYKNEHNHEKD
CSWRKY3TN GPSMPSDDCYNWRKYGQKHVKGS EFP-RSYYKCTHPN- - -CEVKKLEERS -HDGQITEI IYKGTHDHPKD
CSWRKY40N IREKVSEDGYNWRKYGQKLVRGNEFV-ESYYKCTHPR-—-CLAKKQLDCT -HEGQIVDT IV S GDHCHPKV
CSWRKY39N IVKTPVSDCYNWRKYGQKQVKSPKGS -RSYYKCTYSD---CCAKKIECSD -HSGHVIEIVNKGMHSHDPD

Group | C-terminal

CsWRKY22C SEVDILDDGYRWRKYGQKVVKCGNPNP-RSYYKCTSA-G--CTVRKHVERASHDLKSVITTYECKHNHDVE
CSWRKY37C SEVDILDDGYRWRKYGQKVVRGNPNPSRSYYKCTNA-G--CPVRKHVERASHDPRAVITTYEGKHNHDVE
CSWRKY11C SEVDLLDDGYRWRKYGQKVVKGNPYP-RSYYKCTTT-G--CNVRKHVERASTDPKAVITTYEGKHNHDVE
CSWRKY24C SEVDLLDDGYRWRKYGQKVVEGNPHP-RSYYKCTNP-G--CNVRKHVERAPTDPKAVVT TYEGKHNHDVD
CsWRKY49C $DIDILDDCYRWRKYCGQKVVKGNPNP-RSYYKCTHP -G --CPVRKHVERASHDLRAVITTYECKHNHDVE
CSWRKY35C SDIDILDDGYRWRKYGQKVVKGNPNP-RSYYKCTTT-G--CPVRKHVERASHDMRAVITTYEGKHNHDVE
CsWRKY40C SEVDFVNDGYRWRKYGQKLVKGNPNP-RNYYRCSNS-G--CPAKKHVERASHDPKLVITTYEGRHDHDME
CSWRKY39C GDVGI$GDGYRWRKYGOKMVKGNPNP-RNYYRCTSA-G--CPVRKHI ETAVDNTSAVI I TYKGVHDHDME
CSWRKYA5C TDSEILSDGFEWRKYGQKVVKGNPYP——————————————— RLRLD---NNLTSNITS———-—————-

Group lla
CSWRKY30 DSSLIVKDGHOWRKYCGQKVTKDNPSE-RAYFRCSMAS S G-CEVKKKVQRCMEDKSE LVATYECEHNHDVQ
CSWRKY31 NSTLIVKDGYQWRKYGQKVTRDNPSP-RAYFKCSFAPS--CPVKKKVQRSAEDPSI LVATYEGEHNHPQP

Group llb

CsWRKY10 CDTPTMNDGCQWRKYGQKIAKGNPCP-RAYYRCTISPT--CPVRKQVQRWHEDMSI LITTYEGTHNHPLE
CsWRKY18 CDTPTMNDGCQOWRKYGQKIAKGNPCP-RAYYRCTVAPS —-CEVRKQVQRCAEDMSVLITTYECTHNHPLE
CsWRKY5  SEAPLISDGCOWRKYGQKMAKGNDPCP-RAYYRCTMAVG--CEPVRKQVQRCAEDRTILITTYEGNHNHPLE
CsWRKY16 SEAPMITDCCQOWREYCQKMAKCNDPCP-RAYYRCTMAVG--CEVRKQVQRCAEDRTILITTYECNHNHPLE
CsWRKY36 SEASMISDGCOWRKYGQKMAKGNPCP-RAYYRCTMASG--CPVRKQVQRC SQDRTI LMT TYEGNHNHPLE
CsWRKYA3 SEAPMINDGCQOWRKYGQKMAKGNPCP-RAYYRCTMAAG--CEVRKQVQRCAEDRTILITTYEGNHNHPLE
CsWRKYA8 CQAATINDGCQWRKYGQKIAKGNPCP -RAYYRCTVAPG--CPVRKQVQRCLEDMSILIT = === === ==
CsWRKY23 CDAPTLNDGCQWRKYGQKIRKRKP----MYTLLELEN-—--~ YYKNVQRCAEDMSILITTYEGTHSHPLP

Group llc

CsWRKY21 SDVEILDDCEKWREYCKKMVEKNSPND-RNYYKCSVDG-—-CPVKKRVERDRDDPSYVITTYECFHTHQOSN
CsWRKY4AT SELEVMDDGEKWREYGKKSVKNSPNP-RNYYKCSTGG-—-CQVKKRVERDRED S§YVITTYECTHNHESE
CsWRKY1  SDVDVLDDGYKWRKYGQKIVKNSLHP-RSYYRCTHNN---CRVKKRVERLSEDCRMVITTYEGRHNHSPC
CsWRKY50 SDIDVLDDGYKWRKYGQKVVENT QHP -RSYYRCTQDN-—-CRVKKRVERLAEDPRMVITTYECRHVHSPS
CsWRKY12 SEVDHLEDGYRWRKYGQKAVKNSPFP-RSYYRCTNSK---CTVKKRVERS SEDPTIVITTYEGQHCHHTV
CsWRKY38 SEIDHLEDGYRWRKYCGQKAVKNSDYD-REYYRCTSQK-—-CTVKKRVERSYQDPTVVITTYECQHNHQCE
CsWRKY15 SEVDHLEDCYRWREYGQKAVKNSDFP-RSYYRCTTQK-—-CGVKKRVERSYEDPSIVITTYECQHSHPLE
CsWRKY6  SEVDHLEDGYRWRKYGQKAVKDS PFP-RSYYRCTSAS-—-CNVKKRVERSYTDPSIVVI TYEGQHNHPSE
CsWRKY25 SDIDHLDDGYRWRKYGQKAVKNS PHP-RSYYRCTSAG---CGVKKRVERS SEDPTIVVITYEGQHIHPSE
CsWRKY9  SQVDILDDGYRWRKYGQKAVKNNKED-RSYYRCTHQG-—-CNVKKQVQRLTKDEGVVVT TYECMHSHPIE
CsWRKY34 SQVDILDDGYRWRKYGQKAVKDNKED-RSYYRCTHEG- —-CNVKKQVQRLTNDEGI VVT TYECMHNHRIE
CsWRKY32 SQVDILDDGYRWREYGQKVVKNSKFP-RSYYKCTHKG- —-CNVKKQVQRNTKDEEL VVT TYEGLHTHPIG
CsWRKY3  SADDILDDCYRWREYCQKAVKNSLYD-RSYYRCTHHT---CNVKKQVQRLSKDTSIVVI TYECIHNHPCE
CSWRKYA6 WGNGMADDGYKWRKYGQKSIKNSPNP-RSYYKCTNPR---CSAKKQVERSCDDPDTLTI TYEGLHLHEAY

Group lid

CSWRKY26 KLADIDPDDYSWRKYGQKPIKGSPHD-RGYYKCSSMRG--CPARKHVERCLEEPTMLIVTYECEHNHPRL
CSWRKY44 KVADIPPDEYTWRKYGQKPIKGSPHP-RGYYKCSSVRG--CPARKHVERCPEEPSMLIVTYEGEHNHSRI
CSWRKY29 KIADIDPDEYSWRKYGQKPIKGSPYP-REYYKCSTMRG--CPARKHVERAPDDPTMLIVTYEGEHRHS QA
CSWRKYS  KMADIDPDDYSWRKYGQKPIKGSPHP-REYYKCSSVRG--CPARKHVERALDDPMMLIVTYEGDHNHAFA
CSWRKY13 RLSDIPPDDFSWRKYGQKPIKGSPHP-RGYYKCSSVRG--CPARKHVERALDDPSMLVVTYEGEHNHSLS

Group lle

CSWRKY2  PAEGLSSDVWAWRKYGQKPIKGSPYP-RGYYRCSSSKG--CLARKQVERNRSDPGMFIVTYTAEHNHPAD
CSWRKY19 TADCLACDKWAWRKYGQKPIKGSPYP-RSYYRCSSSKG--CLARKQVERS SADPGVEIITYGAEHNHGHP
CSWRKYT  KNEGPPSDFWSWRKYGQKPIKGSPYP-RGYYRCSTSKG--CSAKKQVERCRTDASMLI ITYTSSHNHPCE
CSWRKY17 SGEVVPSDLWAWRKYGQKPIKGSPYP-RGYYRCSSSKG--CSARKQVERSRTDPNMLVITYT SEHNHEWE
CSWRKY14 GESAPPSDSWAWRKYGQKPIKGSPYP-RGYYRCSSSKG--CPARKQVERS SVDPSMLLITY SCEHNHEWR
CSWRKY4A1 TEEKLSADLWAWRKYGQKPIKGSPYP-RNYYRCSSSKG--CAARKQVERSNTDPNIYIVSYTGDHTHERP

Group Il

CSWRKY20 EGPFE--DGYSWRKYGQKDILGAKYP-RSYYRCTYRNTQONCWATKQVQRSDEDPSTFEVTYRGTHTCENG
CSWRKYA2 KDPQEDVSKKSWREYGQKDILGAKYP-RGYYRCTYRNGQGCLATKQVQRSDEDPTIFEITYRCNHTCAQA
CSWRKY4  EGTLD--DCYCWRKYGQKDILGRNFP-RGYYRCTHRHARGCLATKQVQRSDDDPSMFEVTYRGRHKCSQN
CSWRKY27 EIPPE--DGYTWRKYGQKEILNSKYP-RSYYRCTHQKLYKCPAKKQVQRLDDDPSTFEVAYYGDHTCHMS
CSWRKY28  SSTSN--DGHAWRKYGQKEI LNTKHE -RSYFRCTHKYVQGCRATKQVQRRDDDPQMYDTTY T GHHTCRDI
CSWRKY33 STLTD--DGHAWRKYGQKVILNARFP-RNYFRCTHKFDQGCQASKQOVQRI QEEPPLHRT TYYGRHTCKSL

Fig. 1 Suppl. CsWRKYs alignments by families. Common regions between the different families are marked in green, while
common regions inside families are marked in red. Yellow highlighted zones refer to potential zinc ligands. Gaps have been inserted
for an optimal alignment.
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