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Figure.S1 GO analysis of ABA-responsive phosphoproteins in Arabidopsis, rice and
soybean root.

Arabidopsis genes included group A orthologous groups at Figure.6B were used for GO analysis.
GO terms of molecular function(A) and cellular component(B)were evaluated by DAVID program.
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Figure.S2 GO analysis of ABA-responsive phosphoproteins in Arabidopsis root and rice root.
Arabidopsis genes included group B orthologous groups at Figure.6B were used for GO analysis. GO terms of
biological process(A), molecular function(B) and cellular component(C)were evaluated by DAVID program.
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Figure.S3 ABA-responsive phosphoproteins in both Arabidopsis and rice.

(A, B and C)Relative abundance of phosphopeptides containing phosphorylated Thr158 in AT3G03530
(Arabidopsis), Thr188 in LOC_0Os03g61130 (rice) (A). Relative abundance of phosphopeptides containing
phosphorylated Ser293 and Ser297 in AT1G16010 (Arabidopsis), Ser34 in LOC_0Os10g39790 (rice)(B).
Relative abundance of phosphopeptides containing phosphorylated Ser1308 in AtTHO2 (Arabidopsis),
Ser1708 in LOC_0s01g68810 (rice)(C). Data are presented as mean = SE (n = 3 biologically independent
samples), and asterisks indicate significant differences as determined by Student’s t-test (*P < 0.05, **P < 0.01;
not significant P> 0.05).
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Figure.S4 GO analysis of ABA-responsive phosphoproteins in Arabidopsis root and soybean root.
Arabidopsis genes included group C orthologous groups at Figure.6B were used for GO analysis. GO terms of
biological process(A), molecular function(B) and cellular component(C)were evaluated by DAVID program.
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Figure.S5 ABA-responsive phosphoproteins in both Arabidopsis and soybean.

(A, B and C)Relative abundance of phosphopeptides in AT1G01720 (Arabidopsis), Ser5 in U3LZE5
(soybean) (A). Relative abundance of phosphopeptides containing phosphorylated Ser416 and Ser419 in
BRD5 (Arabidopsis), Ser654 in K7LUDS5 (soybean)(B). Relative abundance of phosphopeptides containing
phosphorylated Ser89 in CHR3 (Arabidopsis), Ser27 in AOAOROKQ21 (soybean)(C). Data are presented as
mean * SE (n = 3 biologically independent samples), and asterisks indicate significant differences as
determined by Student’s t-test (*P < 0.05, **P < 0.01; not significant P > 0.05).
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Figure.S6 GO analysis of ABA-responsive phosphoproteins in rice root and soybean root.

Genes included group D orthologous groups at Figure 6B were translated representative Arabidopsis genes and
used for GO analysis. GO terms of biological process(A), molecular function(B) and cellular component(C)were
evaluated by DAVID program.
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Figure.S7 ABA-responsive phosphoproteins in both rice and soybean.

(A, B and C) Relative abundance of phosphopeptides containing phosphorylated Thr330 in
LOC_0s01g15350(rice), Ser198 in I1MNIJ3 (soybean) (A). Relative abundance of phosphopeptides containing
phosphorylated Ser170 in LOC_0Os01g54400 (rice), Ser194 in 11KDU4 (soybean) (B). Relative abundance of
phosphopeptides containing phosphorylated Ser314 in LOC_0s02g32160 (rice), Ser59 in AOAOROIR54
(soybean)(C). Data are presented as mean = SE (n = 3 biologically independent samples), and asterisks
indicate significant differences as determined by Student’s t-test (*P < 0.05, **P < 0.01; not significant P> 0.05).
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Figure.S8 GO analysis of ABA-responsive phosphoproteins in Arabidopsis root.
Arabidopsis genes included group E orthologous groups at Figure.6B were used for GO analysis. GO terms of
biological process(A), molecular function(B) and cellular component(C)were evaluated by DAVID program.
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Figure.S9 GO analysis of ABA-responsive phosphoproteins in rice root.
Genes included group F orthologous groups at Figure 6B were translated representative Arabidopsis genes and
used for GO analysis. GO terms of biological process(A), molecular function(B) and cellular component(C)were

evaluated by DAVID program.
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Figure.S10 GO analysis of ABA-responsive phosphoproteins in soybean root.

Genes included group G orthologous groups at Figure 6B were translated representative Arabidopsis genes and
used for GO analysis. GO terms of biological process(A), molecular function(B) and cellular component(C)were
evaluated by DAVID program.
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Figure.S11 ABA-responsive phosphoproteins only in Arabidopsis, rice or soybean.

(A) Relative abundance of phosphopeptides containing phosphorylated Ser81 in AT5G30490, Ser223 in
AT3G62330, Ser129 in AT5G08450. (B) Relative abundance of phosphopeptides containing phosphorylated
Ser136 in LOC_0Os03g44200, Ser583 in LOC_0s08g31470, Ser120 in LOC_0s03g23010. (C) Relative
abundance of phosphopeptides containing Ser40, Ser45 and Ser49 in 11JVD1, Ser443 and Ser453 in K7KY74,
Ser587 and Thr591 in K7LKD4. Data are presented as mean = SE (n = 3 biologically independent samples),
and asterisks indicate significant differences as determined by Student's t-test (*P < 0.05, **P < 0.01; not
significant P> 0.05).
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11ND33 (Glycine max) :

Solyc01T004022.1 (Solanum lycopersicum) :
U3PZB7 (Populus) :

GRMZM2G066867_P01 (Zea mays) :
158991|PACid: 15419000 (Selaginella moellendorffi) :
Pp6c6_8770V6.3 (Physcomitrella patens) :
Mp1924460.1 (Marchantia polymormpha

GBG76715 (Chara braunii) :

DVGGGGQTQEGDGGSSKGGGNGGONGGGKGGGKDRMCSKARAVELMNKEEAGEELMQDS SRDGSVGNSKKRVQLRLIDMIGVCGLCDFCDYMVAWCSRQR : 480

Figure.S12 Alignment of full length SnRK2s in species of Arabidopsis, rice, soybean, Solanum
lycopersicum, Populus, Zea mays, Selaginella moellendorffii, Physcomitrella patens, Marchantia

polymorpha, Chara braun



AT1G59580.2 (Arabidopsis thaliana) : —— 2 73
LOC_0s02g05480.1 (Oryzasativa) : —- ) 73
Q5K6N6 (Glycinemax) : MEGGGAAPPADTVMSDAAPPPQOAM. Di 100
Solyc04T002836.1 (Solanum lycopersicum) = —= E 73
KAJ6938491.1 (Populus) : E| 73
GRMZM2G062914_P01 (Zea mays) : D 73
75282|PACid: 15411391 (Selaginella moellendorffii) : 124 73
Ppéc11_13990V6.3 (Physcomitrella patens) : E| 73
Mp6g21400.1 (Marchantia polymompha) : E| 73
GBG74604 (Chara braunii) : 73
AT1G59580.2 (Arabidopsis thaliana) : 172
LOC_0s02g05480.1 (Oryzasativa) : 172
Q5K6N6 (Glycinemax) : 199
Solyc04T002836.1 (Solanum lycopersicum) = 172
KAJ6938491.1 (Populus) : 172
GRMZM2G062914_P01 (Zea mays) : 172
75282|PACid: 15411391 (Selaginella moellendorffii) : 173
Ppéc11_13990V6.3 (Physcomitrella patens) : 172
Mp6g21400.1 (Marchantia polymompha) : 172
GBG74604 (Chara braunii) : 172
* 220 * 240
AT1G59580.2 (Arabidopsis thaliana) : 272
LOC_0s02g05480.1 (Oryza sativa) 272
Q5K6NG (Glycinemax) : 297
Solyc04T002836.1 (Solanum lycopersicum) = 272
KAJ638491.1 (Populus) : 272
GRMZM2G062914_P01 (Zea mays) 272
75282|PACid: 15411391 (Selaginella moellendorffii) 273
Pp6c11_13990V6.3 (Physcomitrella patens) : 272
Mp6921400.1 (Marchantia polymomha) : 272
GBG74604 (Chara braunii) : C 271
KICDFGLARt  k qFMTEYVVTRWYRAPELLL c Y
* 320 *
AT1G59580.2 (Arabidopsis thaliana) : [ SEGI SFSRIBgECN M BEKRISV] INFLMD PSANP QVPI DLRVDEDED#GAEMIBNL VKBS H4SIAAT INNNE : 372
LOC_0s02905480.1 (Oryzasativa) : MBENTIZGVPLAS) LIPL Y| PSANHPEOVP I DL I DEN--j{SADM W HMYHNEIDFVVAAMSAR @ 370
Q5K6N6 (Glycinemax) : LYRRQSFQEKFEHVHIZE] ] H¥ ISDEEVCMTRPFNFRFEQH-AWTEEQ! : 391
Solyc04T002836.1 (Solanum Iycopersicum) : |8 SGTPFSRQHH EBIK! B PNT DEPROVE INLET DED- —#GEE TiSsDMUL TSN HpgIaSAATAAMEE : 370
KAJ6938491.1 (Populus) : ) -—————= : 322
GRMZM2G062914_PO01 (Zea mays) : g Yl i 1 OBINK] vfipsaN| PHQVPIDLIDEN——SSEM VOBV HfIISVATATISMS @ 370
75282|PACid: 15411391 (Selaginella moellendorffii) ML J ) HDAALE s SAAFEF|FEDE - EREDAMSKMINDYC Y VaRIIATNE Y S : 370
Pp6c11_13990V6.3 (Physcomitrella patens) : ® Vi ) i YlASQELS PABFDFRFEDE - DUKEDAMR MUNIDGIMYGRIIAASEM- -~ : 368
Mp6g21400.1 (Marchantia polymorpha) v D 1 ) | 5 I\/TVE SIPAPFE FIB|FE DE - DIKE DAIRIIK\UIINIHUM FPAsISAANEAV -~ : 369
GBG74604 (Chara brauni) : L VEDBIRR VS ) PTLFEFEFEEE DEKEE VMK A4 VAU M IIAANEEG -~ : 368

5P a plA6 L6 ML fDp 4r6 6 eal hpy6 6 d

AT1G59580.2 (Arabidopsis thaliana) : VSEF : 376
LOC_0s02g05480.1 (Oryzasativa) : ---- : -

Q5K6N6 (Glycinemax) : :

Solyc04T002836.1 (Solanum lycopersicum) :
KAJ638491.1 (Populus) : ---- :

GRMZM2G062914_PO01 (Zea mays) : ---- : -
75282|PACid: 15411391 (Selaginella moellendorffi) : ---- : -
Pp6c11_13990V6.3 (Physcomitrella patens) : —---- : -
Mp6g21400.1 (Marchantia polymomha) : B

GBG74604 (Chara brauni) : ---- : -

Figure.S13 Alignment of full length MAPK in species of Arabidopsis, rice, soybean, Solanum

lycopersicum, Populus, Zea mays, Selaginella moellendorffii, Physcomitrella patens, Marchantia
polymorpha, Chara brauni




* 20 * 40 * 60 * 80 10
AT3G56850.1 (Arabidopsis thaliara) : - MDSQRGIVEQAKSQSHNROSEEINSID HGS SEKALCEN 60
LOC_0s02g52780.2 (Oryzasativa) : -MDFPGGSGRQQQLPPMTPLPLARQ -Gl = Dl 6|s TG G V[EK DF Gl ;65
11KMO3 (Glycine max) : MNFRNFGDNNSNHPTWDAMHGKTPANNVTTII;EII:QPSFD FOSTUGG IEKDFE K : 76
Solyc10T002181.2 (Solanum | i : MVIQEMGSRGGGEAKANAMATOCEMERNNIDEVRNOMGNCEKPL B : 63
KAJB6938491.1 (Populus) MATPVEPPNGVRNQGKHYYSMWQTLEEMDIKY\/PTKPIGRGAY(EIVC S R ;66
GRMZM2G062914_P01 (Zea mays) : -MGSQTIASQAGGGGRGMGS SGGAGAAQRGOMOSAROGEMANTERADE s Hi¥G - - -EPLH ;75
91900|PACid: 15419211 (Selaginell flendorffii) : -- MLHPPPNGGVGPQR----SGIGROGEMEIFIIE 1 NS ULD-OGK I CEM ;60
Pp6c20_5010V6.1 (Physcomitrella patens) : MASRALSPRTQGRGGGAGAGAGAGGGASNGASASSASNGLAGSSLAGLGSRENSIHAROS A SIIDFONAMSE PEKNFG < : 99
Mp2923600.1 (Marchantia polymormha MMASTSGGAQMGTRNVPFT PTRONEMFSISAD AT NAMDP—EKHFC ;64
GBG68320 (Chara braunii) --MATQHQQQLRLPETGNGGGGGGRMFOIVROPEAhe G s FONAMNE PERN FCEN : 71

6 1t

e q 9

0 * 120 * 140 * 160 * 2
AT3G56850.1 (Arabidopsis thaliana) : PSSMAVNGG---- --AAAQEGLSRQ- Ny : 108
LOC_0s02¢52780.2 (Oryzasativa) : AVGAATTTTAT- TASVAAAEHAAVGAPPOROGE NN - RV : 127
11KMO03 (Glycine max) : -ARGGEGHNNNPISGGHORQGEINENE - : 133
Solyc10T002181.2 (Solanum lycqpersicum) : EVVGGNDY G === === === = — 3 v 0 112

KAJ6938491.1 (Populus) : -TLRELKLLRHLLHEN| (Y A 1 126

GRMZM2G062914_P01 (Zea mays) : -—QYEQSSG < 3 ;123
91900|PACid: 15419211 (Selaginella moellendorffii GGAANTNTS---~- ~TATSTATDNPPAPSS 3 T PRl RUNT, SOIKT v DE v IWK|2 T SAUO) (o Ry 114
Pp6c20_5010V6.1 (Physcomitrella patens) : AMAAAMGSVGD- AGQGGGGMLSRQSS-—| TS v : 159
Mp2923600.1 (Marchantia polymompha) : TMSLAISTS---- -NESNAPQSSSATGGG V| I 2 127
GBG68320 (Chara braunii) : AMMASAVOQQQO0QQQOMGEERDGGGAEAMPPSADGEANGNGAAGAGGGGGGGGGGGS A ————— V] : 164

AT3G56850.1 (Arabidopsis thaliana) * 109
LOC_0s02g52780.2 (Oryza sativa) 132
11KMO3 (Glycine max) 138
Solyc10T002181.2 (Solanum lycopersicum) 113
KAJ6938491.1 (Populus 127
GRMZM2G062914_P01 (Zea mays 124
91900|PACid: 15419211 (Selaginell {lendorffi -
Pp6c20_5010V6.1 (Physcomitrella patens; 164
Mp2923600.1 (Marchantia polymomha -
GBG68320 (Chara braunii 263
AT3G56850.1 (Arabidopsis thaliana) : 142
LOC_0s02g52780.2 (Oryza sativa) : 164
11KMO3 (Glycine max) GGSSIPORQATL(E : 203
Solyc10T002181.2 (Solanum lycepersic DKRSQERQLTLY ;147
KAJ6938491.1 (Populus) QALTN ¢ 153
GRMZM2G062914_P01 (Zea mays GRRKRERQPTLE ;161
91900|PACid: 15419211 (Selaginella moellendorffii Q00QODLSY| : 148
Pp6c20_5010V6.1 (Physcomitrella patens) : 224
Mp2923600.1 (Marchantia polymomha 162
GBG68320 (Chara braunii 362

400 * 420 * 440 * 460 * 480 *
AT3G56850.1 (Arabidopsis thaliana) * : 185
LOC_0s02g52780.2 (Oryzasativa) : VPPVPPAPTPTAAAVPPPPPPQOQTPMLFGQSNVFPPMVPPLSLGN---~- : 210
11KMO03 (Glycinemax) : FQOP- --NRSNGNLGENTNLVPKQPPPPLSLNSNHSQRQAQQHQQQPPPLFPKPANVTFAAAPMHLLNNAQL : 272
Solyc10T002181.2 (Solanum lycopersi : -ISGLVFGVDSMSLTQQAQWTHYQIPAMOOVPEQQHQOQQONIPPV-~-~-~ : 192
KAJ6938491.1 (Populus) * --ILHRDLKPGNLLINANCELKICDFGLARTSNGKNQFMTEYVVTR---- : 197
GRMZM2G062914_P01 (Zea mays) : GSVEQVGSTGAAGLTAGAQWLDHYQQRITAIEPHQHRQHSLPGAYIPG-~ : 209
91900|PACid: 15419211 (Selaginella moellendorffii) : VVQAIGPQGTIPNSIDS--MAQNPDWYNYQVK-- : 178

Pp6c20_5010V6.1 (Physcomitrella patens) --TLSLSPANAMTSQATIEAMQIDEYNKNHAAATQQQQOQQHRPATAAPAAAHAATAAAGSGGGGLR : 293
Mp2g23600.1 (Marchantia polymoipha NNTNTFTAPFAAPLASQNPFHGPTVLAQSTHOAAMEAATAHNQHQOHVEWHNYQLKSN : 220
GBG68320 (Chara brauni) : SQQAGTSGGRAEDQKPHHOHHQHRSAAADWYSDYNHIPMQAT ANHROHRQQQLRHRGDSHHHHHQQQLSSHDVMHHHH : 461

AT3G56850.1 (Arabidopsis thaliana) *

LOC_0s02g52780.2 (Oryzasativa) : 218
11KMO3 (Glycine max) = 290

Solyc10T002181.2 (Solanum lycopersicum) -
KAJ6938491.1 (Populus) : -
GRMZM2G062914_P01 (Zea mays) : -

188

91900|PACid: 15419211 (Selaginella moellendorffii B
Pp6c20 5010V6.1 (Physcomitrella patens) : ERGGEEDGERGWSDGGDGGAGDGWSDGGKHGARHGRGDDGRGTGD-~ : 338
Mp2g23600.1 (Marchantia polymorpha) : AMOHQQHVLOQQAQEAAAA - : 239
GBG68320 (Chara brauni)) : HHHHHLSQQQQQQQHRRQASHPDLDHRLSPSHPGVGGAQLQAQQIGLOHQMCPDDQAVTAAGIASTSATNLLVAPIPTAVSVARPGRGGGMGGGAEEAV @ 560

600 * 620 * 640 * 660 * 680 *
—————————— YPVSDMQAMVSQSSLMGGLSDTQTPG. VASGEVV/SNT\RY : 227

AT3G56850.1 (Arabidopsis thaliana) *

LOC_0s02g52780.2 (Oryzasativa HGGGGAASLVS PVRPVSSNGFGKMEGGDLSSLSPSPVPYVFKGGLRGAMAP———GT 2 277

11KMO3 (Glycine max) ~~VGMVGLATANVTASASSKISPDVITRSNNVDNSPISPHYVIN---RGAMFS——-AT ol 346

Solyc10T002181.2 (Solanum Iycopersicum ~FMPGHPIQQPLPVVANPIMDATY PETQVTMSPAHT IGTLSDTQTSGRISVAPRDVA|  : 254
KAJBB8491.1 (Populus) 251

GRMZM2G062914_PO01 (Zea mays, OLSLOSLNVGPSAILESYSDGHISSPMMGALSDSPMPGRIEGSPGDVADGLYH : 263
91900|PACid: 15419211 (Selaginella moellendorffii ~FSKR---PNLIVPAGHPGAFFDAPYDAVPSSLALSPGMATPEAP--GieaRSLDLVVEIAT: : 245
Pp6c20_5010V6.1 (Physcomitrella patens --GAGRGDGGGMTVNMGLAPNSPPSPDSDGGRSGLSLSPMHYGLDGSVRGRWRGPDGPY] sl : 401
Mp2923600.1 (Marchantia polymorpha) : —=====================———————————~—~—— YAMPKRGPVIALPGTPSGSGLEGSSDGGLOVNGLSPAITTPDTPNRGHARGPESMPEIMTIHAY : 301
GBG68320 (Chara brauni) : RGAGGAIAGINSASASAVVGPMTDAAAAISPSAGAPVVVCNGIAVASSASPVEAAAVVPGMIVSLAAPAAGOIVTALEPCSRGGUARGADTAT ST 659

* 740 * 760 *
AT3G56850.1 (Arabidopsis thaliana) * |3} V IEIHENERIBRKOKEVEKILPSVPPPDPKRQLRRTSSAPE - : 297
LOC_0s02g52780.2 (Oryzasativa) v IKIY LN DEWOKKQVLSMFCLHE - - : 330
11KMO3 (Glycine max) - {NRI KIYLNREWORKQEE IMEMOKNKDLDPACRPRVS KIHCLRRTLTGPW : 424
Solyc10T002181.2 (Solanum lycopersicum; EBENERMKROKEIEDILPSVPPPEPKYQLRRTSSGPI - : 324

EEDLEF IDN DS Y PNAHPMATDLLOKMLYVFDEQKGLLLPERWKPLHVSAV- -t 322
RMIKNRESAA / Y- RMEFEN KK TLKELENTLFSEPLPEPKYQLRRTGSATE -+ 333

KAJ6938491.1 (Populus)
GRMZM2G062914_P01 (Zea mays)

91900|PACid: 15419211 (Selaginella moellendorffii) RMIKNRESAAR < 4 KINEIN TRIBKRWOVRLDHS — == - —————————-—————— -- : 295
Pp6c20_5010V6.1 (Physcomitrella patens) : O N oK SE N MRRKOOEEEAERRKKQIMDI LKSATTVGGAKKSSTLRRTKTATW : 483
Mp2923600.1 (Marchantia polymompha K|5E\NRWRKEMEEASKRKREELLIQEVPPRKNQALRRSCSISH-——--— : 377
GBG68320 (Chara brauni KIFENMRIKOOOEEEARLRKQLOVLASLNQPMPPLPKLRRTRTGPH-~~~ : 737

Len L

Figure.S14 Alignment of full length bZIP transcription factor in species of Arabidopsis, rice, soybean,
Solanum lycopersicum, Populus, Zea mays, Selaginella moellendorffii, Physcomitrella patens,
Marchantia polymorpha, Chara braunii.
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