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Supplementary material 3. Strict consensus of 31 most parsimonious trees using DNA sequences of R1 
and R2 domains in each lineage of AP2-like gene family (length=2960, CI=0.16, and RI=0.64), shown as a 
phylogram (full tree of Fig. 6). Numbers above the branches are bootstrap values of aa analysis DNA data 
analyses (>50%) and posterior probabilities in the Bayesian analysis (>90). The posterior probabilities are 
multiplied by 100. The relationships among domains are indicated as thick lines.
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At1g51190 Arabidopsis-R1
At3g20840 Arabidopsis-R1

At5g10510 Arabidopsis-R1
At5g65510 Arabidopsis-R1

At5g57390 Arabidopsis-R1
Gi21069051 Brassica-R1
Gi21069053 Brassica-R1
At5g17430 Arabidopsis-R1
Os1g67410 Oryza-R1
Os11g19060 Oryza-R1

Os2g40070 Oryza-R1
Os3g56050 Oryza-R1

Os7g03250 Oryza-R1
Os3g12950 Oryza-R1

Gi38492172 Nicotiana-R1
At4g37750 Arabidopsis (ANT)-R1
At1g72570 Arabidopsis-R1

Gi18346002 Physcomitrella-R1
Gi18356869 Physcomitrella-R1

Os6g44750 Oryza-R1
Os6g05340 Oryza-R1

At1g16060 Oryza-R1
At1g79700 Oryza-R1

Os8g34360 Oryza-R1
Os9g25600 Oryza-R1

At5g67180 Arabidopsis-R1
At4g36920 Arabidopsis (AP2)-R1

atr01-4ms1-d10 Amborella-R1
Gi11181612 Picea-R1

Gi11181610 Picea-R1
Gi5081557 Petunia-R1

Gi13173164 Pisum-R1
Gi5081555 Petunia-R1

LEtuc02-10-21.11399 Lycopersicon-R1
Gi21717332 Malus-R1

Gi28894444 Antirrhinum (LIPLESS2)-R1
Gi28894442 Antirrhinum (LIPLESS1)-R1

Os4g55560 Oryza-R1
TAtuc03-04-26.3852 Triticum-R1

Barley1-18652 Hordeum-R1
Gi18476518 Hordeum-R1
Os7g13170 Oryza-R1

At1g51190 Arabidopsis-2R
At3g20840 Arabidopsis-2R

At5g10510 Arabidopsis-2R
At5g65510 Arabidopsis-2R

Gi21069051 Brassica-2R
Gi21069053 Brassica-2R
At5g17430 Arabidopsis-2R

At1g72570 Arabidopsis-2R
At4g37750 Arabidopsis (ANT)-2R

At5g57390 Arabidopsis-2R
Gi38492172 Nicotiana-2R

Os11g19060 Oryza-2R
Gi18346002 Physcomitrella-2R
Gi18356869 Physcomitrella-2R

Os3g12950 Oryza-2R
Os1g67410 Oryza-2R

Os2g40070 Oryza-2R
Os6g44750 Oryza-2R

Os3g56050 Oryza-2R
Os7g03250 Oryza-2R

Os9g25600 Oryza-2R
Os6g05340 Oryza-2R

Os8g34360 Oryza-2R
At1g16060 Arabidopsis-2R
At1g79700 Arabidopsis-2R

Gi5081555 Petunia-2R
LEtuc02-10-21.11399 Lycopersicon-2R

Gi28894444 Antirrhinum (LIPLESS2)-2R
Gi28894442 Antirrhinum (LIPLESS1)-2R

Gi21717332 Malus-2R
Gi13173164 Pisum-2R

At5g67180 Arabidopsis-2R
At4g36920 Arabidopsis (AP2)-2R

Gi11181610 Picea-2R
Gi11181612 Picea-2R

atr01-4ms1-d10 Amborella-2R
Gi5081557 Petunia-2R

Os7g13170 Oryza-2R
Barley1-18652 Hordeum-2R
Gi18476518 Hordeum-2R

TAtuc03-04-26.3852 Triticum-2R
Os4g55560 Oryza-2R

Gi19789524 Physcomitrella
Gi18348070 Physcomitrella

At1g01250 Arabidopsis
At4g25480 Arabidopsis (DREB1A)

At5g25810 Arabidopsis (TINY)
At1g46768 Arabidopsis (RAP2.1)

At5g05410 Arabidopsis (DREB2A)
At2g40220 Arabidopsis (ABI4)

At1g78080 Arabidopsis (RAP2.4)
Gi18351137 Physcomitrella
At1g43160 Arabidopsis (RAP2.6)

At1g5391 Arabidopsis (RAP2.12)
At4g11140 Arabidopsis

At1g50640 Arabidopsis (RAP2.5)
At1g50640 Arabidopsis (AtERF3)

At1g68840 Arabidopsis (RAV2)
At1g13260 Arabidopsis (RAV1)
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At1g16060 Arabidopsis ...---SQPRDAPPQRSSVHRGVTRHRWTGRYEAHLWDKNSWNETQTKKGRQ...
At1g79700 Arabidopsis ...---SPPRNAPLQRSSPYRGVT--RWTGRYEAHLWDKNSWNDTQTKKGRQ...
Os8g34360 Oryza ...---SAPRDCPSQRSSAFRGVTRHRWTGRFEAHLWDKNTWNESQSKKGRQ...
Os9g25600 Oryza ...---SVPRESPSQRSSVYRGVTRHRWTGRFEAHLWDKNSWNESQNKKGKQ...
Os6g05340 Oryza ...---AGGSNAANKRSSRFRGVSRHRWTGRFEAHLWDKGTWNPTQKKKGKQ...
Wmi01-10ms3-e03 Welwitschia ...---LDGSQNP-LRTSKFKGVTRHRITGRFEAHLWDKGGWN---TNLGKK...
At3g54320 Arabidopsis ...---PTSPAST-RRSSIYRGVTRHRWTGRFEAHLWDKSSWNSIQNKKGKQ...
At2g41710 Arabidopsis ...---G-------KRSSIYRGVTRHRWTGRYEAHLWDKSTWNQNQNKKGKQ...
At1g51190 Arabidopsis ...SNNWLAFPLSP-...  ...--PKVADFLGV...  ...---RRTLETFGQRTSIYRGVTRHRWTGRYEAHLWDNSCRREGQSRKGRQ...
gi21069051 Brassica ...-NNWLGFSLSP-...  ...DGPKLENFLGR...  ...---KKTIESFGQRTSIYRGVTRHRWTGRYEAHLWDNSCKREGQTRKGRQ...
gi21069053 Brassica ...-NNWLGFSLSP-...  ...DGPKLENFLGR...  ...---KKTIESFGQRTSIYRGVTRHRWTGRYEAHLWDNSCKREGQTRKGRQ...
At5g17430 Arabidopsis      ...MNNWLGFSLSP-...  ...NGPKLENFLGR...  ...---KKTIESFGQRTSIYRGVTRHRWTGRYEAHLWDNSCKREGQTRKGRQ...
Os3g56050 Oryza ...VGGWLGFSLSPH...  ...ASPKLEDFLGA...  ...---RKSIDTFGQRTSQYRGVTRHRWTGRYEAHLWDNSCKKEGQTRKGRQ...
Os7g03250 Oryza ...ASGWLGFSLSPH...  ...--PKLEDFLGA...  ...---RKSIDTFGQRTSQYRGVTRHRWTGRYEAHLWDNSCKKEGQTRKGRQ...
gi38492172 Nicotiana ...SSNWLGFSLSPH...  ...SSPKLEDFLGG...  ...---RKSIDTFGQRTSQYRGVTRHRWTGRYEAHLWDNSCKKEGQTRKGRQ...
Os3g12950 Oryza ...TCNF-LFSPPAA...  ...SSPKLEDFLGC...  ...---RKSIDTFGQRTSQYRGVTRHRWTGRYEAHLWDNSCKKDGQTRKGRQ...
At4g37750 Arabidopsis ...TTNLLGFSLSSN...  ...SSPKVEDFFGT...  ...---RKSIDTFGQRTSQYRGVTRHRWTGRYEAHLWDNSFKKEGHSRKGRQ...
Os3g07940 Oryza      ...NSGWLGFSLSSS...  ...-DPKLEDFMSV...  ...---RKPAQTFGQRTSQFRGVTRHRWTGRYEAHLWDNTCRKEGQTRKGRQ...
At5g57390 Arabidopsis ...N--WLSFSLSNN...  ...GGPKLENFL--...  ...---KKNVESFGQRTSIYRGVTRHRWTGRYEAHLWDNSCRREGQSRKGRQ...
At1g72570 Arabidopsis      ...MKKWLGFSLTPP...  ...DVPKVEDLLSN...  ...---RKSVDSYGQRTSQYRGVTRHRWTGRYEAHLWDNSCKKEGQTRRGRQ...
At5g10510 Arabidopsis ...AASSSPYLLDNF...  ...HIPKLEDFLGD...  ...---KKIADTFGQRTSIYRGVTRHRWTGRYEAHLWDNSCRREGQARKGRQ...
At5g65510 Arabidopsis ...--MADSTTL---...  ...QIPKLEDFLGD...  ...---KKIVETLGQRTSIYRGVTRHRWTGRYEAHLWDNSCRREGQARKGRQ...
Os4g55970 Oryza ...P--WLNFSLA--...  ...PPPKLEDFLGG...  ...PEQKKAVDSFGQRTSIYRGVTRHRWTGRYEAHLWDNSCRREGQSRKGRQ...
Os6g44750 Oryza ...PHHWLSFSLSNN...  ...GAPKMEDFLGG...  ...DPARRTAETFGQRTSIYRGVTRHRWTGRYEAHLWDNSCRREGQSRKGRQ...
Os1g67410 Oryza ...---WLAFSLSPQ...  ...AEPKLEDFLGG...  ...---RKSVDTFGQRTSIYRGVTRHRWTGRYEAHLWDNSCRREGQTRKGRQ...
Os11g19060 Oryza      ...---WLGFSSSS-...  ...AAPKLEDFLGM...  ...QRMKAAMDTFGQRTSIYRGVTKHRWTGRYEAHLWDNSCRREGQTRKGRQ...
Os2g40070 Oryza ...---WLGFSLS--...  ...TEPKLEDFLGG...  ...AVPRKSIDTFGQRTSIYRGVTRHRWTGRYEAHLWDNSCRREGQSRKGRQ...
Most frequent sequence            WLGFSLS PKLEDFLG                 TFGQR NSCRREGQTR

AP2-R1

euANT2 motif euANT3 motif euANT4 motif euANT1 motif

euANT
lineage

basalANT
seqs.

Supplementary material 4. Motif regions in sequences of the ANT lineage. The most frequent amino 
acid at each site is highlighted in bold. 



0

5

10

15

2 0

2 5

3 0

3 5

1 2 3 4 5 6 7 8 9 10 11 12 13

0

10

20

30

40

50

60

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

0

5

10

15

20

25

30

35

40

45

50

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Reduced Data Set 1

Reduced Data Set 2

δ

δ

Fr
eq

ue
nc

y
Fr

eq
ue

nc
y

Reduced Data Set 3

At1g79700
Os3g56050
gi38492172
Os7g13170
Atr01_4ms1_d10
TAtuc03_04_26.3852
gi2281634
At1g46768
At1g13260

euAP2:
(two domains)

ANT:
(two domains)

ERF:
(one domain)

8.08592, p<0.01

11.86797, p<0.01

36.79897, p<0.01

At1g16060
Os9g25600
Os6g05340
gi11181612
gi5081555
Os4g55560
gi2281634
At1g50640
gi42566428

euAP2:
(two domains)

ANT:
(two domains)

ERF:
(one domain)

At5g17430
Os8g34360
Os6g05340
gi13173164
Os7g13170
gi21717332
At1g43160
At5g25810
gi2281634

euAP2:
(two domains)

ANT:
(two domains)

ERF:
(one domain)

Fr
eq

ue
nc

y

Supplementary material 5. Results of the likelihood ratio test with the parametric bootstrap, 
showing the distribution of δ (the likelihood ratio test statistic), which is the difference between –ln
likelihood scores of the optimal trees supporting Model B and Model A for simulated data assuming 
that hypothesis B is correct. The observed value for the actual data (represented by the arrow) is 
shown in relation to the distribution. If the observed value is much greater than the values found in 
the distribution, the null hypothesis (Model B) is rejected. The observed values are significantly 
different from the values in the distribution (p<0.01). 
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At1g72570 Arabidopsis ...LSNYEKEIEELNNMNRQEFVAMLRRNSSGFSRGASVYRGVTRHHQHGRWQARIGRVAGNKDLYLGTFSTQEEAAEAYDIAAIKFRGLNAVTNFDINRYDV...
At5g57390 Arabidopsis ...ISNYESELEEMKHMTRQEFVASLRRKSSGFSRGASMYRGVTRHHQHGRWQARIGRVAGNKDLYLGTFSTQEEAAEAYDIAAIKFRGLNAVTNFDISRYDV...
At5g17430 Arabidopsis ...LSEYEKEVEEMKHMTRQEYVASLRRKSSGFSRGASIYRGVTRHHQHGRWQARIGRVAGNKDLYLGTFGTQEEAAEAYDIAAIKFRGLSAVTNFDMNRYNV...
At1g51190 Arabidopsis ...ITNYEKEVEEMKNMTRQEFVASIRRKSSGFSRGASMYRGVTRHHQHGRWQARIGRVAGNKDLYLGTFSTEEEAAEAYDIAAIKFRGLNAVTNFEINRYDV...
At3g20840 Arabidopsis ...ITNYEKEVEEMKHMTRQEFVAAIRRKSSGFSRGASMYRGVTRHHQHGRWQARIGRVAGNKDLYLGTFSTEEEAAEAYDIAAIKFRGLNAVTNFEINRYDV...
At5g10510 Arabidopsis ...ITNYSKEVEEMKHMTKQEFIASLRRKSSGFSRGASIYRGVTRHHQQGRWQARIGRVAGNKDLYLGTFATEEEAAEAYDIAAIKFRGINAVTNFEMNRYDV...
At5g65510 Arabidopsis ...VSSYSKELEEMNHMTKQEFIASLRRKSSGFSRGASIYRGVTRHHQQGRWQARIGRVAGNKDLYLGTFATEEEAAEAYDIAAIKFRGINAVTNFEMNRYDI...
At2g41710 Arabidopsis ...VTDYTRDLEEMQNLSREEYLASLRRKSSGFSRGIAKYRGLQ-----SRWDASASRMPGPEYFSNIHYGAGDDRGTEGDFLGSFCLERKIDLTGYIKWWGA...

At4g36920 Arabidopsis (AP2) ...IDDYDDDLKQMTNLTKEEFVHVLRRQSTGFPRGSSKYRGVT-LHKCGRWEARMGQFLGKKYVYLGLFDTEVEAARAYDKAAIKCNGKDAVTNFDPSIYDE...
Os7g39110 Oryza               ...LDDYKEDIKKMNNFSKEEFVQVLRRQGAGFVRGSSRFRGVT-LHKCGKWEARIGQLMGKKYVYLGLYDTEMEAAKAYDKAAIKCCGKEAVTNFDTQAYED...
Os6g43220 Oryza               ...LDDYKEDIKKMNNFSKEEFVQVLRRQGAGFVRGSSRFRGVT-LHKCGKWEARIGQLMGKKYVYLGLYDTEMEAAKAYDKAAIKCCGKEAVTNFDTQAYED...
gi|2098818 Zea ...LDDYKDEMKKMKDLSKEEFVLVLRRQGAGFVRGSSRFRGVT-QHKCGKWEARIGQLMGKKYVYLGLYDTETEAAQAYDKAAIKCYGKEAVTNFDAQSYDK...
gi|11181612 Picea ...LTDYQEDLDQTSKLSKEEFVHILRRQSTGFSRGSSKYRGVT-LHKCGRWEARMGQFLGKKYIYLGLFDSEEDAARAYDKAAIRCNGKDAVTNFDPSSYEN...
gi|46395276 Pinus PtAP2L1     ...IDDYEEDVKQMNKLTKEEFVHVLRRQSTGFPRGSSKFRGVT-LHKCGRWEARMGQFLGKKYVYLGLFDNEVEAARAYDKAAIRCNGREAVTNFSPELYES...
gi|11181610 Picea ...IDDYEDDVKQMSKLTKEEFVHVLRRQSTGFPRGSSKFRGVT-LHKCGRWEARMGQFLGKKYVYLGLFDNEVEAARAYDKAAIRCNGKEAVTNFSPELYES...
At2g39250 Arabidopsis ...VDDYKQDIEKMKNLSKEEFVQSLRRASASLARGGSKYKNTH-MR------------------------------------------NDHIHLFQNSSSKM...
At3g54990 Arabidopsis ...VDDYRHDIDKMKNLNKVEFVQTLRRESASFGRGSSKYKGLA-LQKC-----------------------------------TQFKTHDQIHLFQNRYHFV...
At5g60120 Arabidopsis ...IGDYEEDLKQMANLSKEEVVQVLRRQSSGFSRNNSRYQGVA-LQKIGGWGAQ---------------MEQLHGNMGCDKAAVQWKGREAASLIEPHASRM...
At2g28550 Arabidopsis ...LGDYEEDMKQVQNLSKEEFVHILRRQSTGFSRGSSKYRGVT-LHKCGRWEAR---------------MGQFLGKKAYDKAAINTNGREAVTNFEMSSYQN...
gi|5081557 Petunia            ...VSDYQDDLKQMTNFTKEEFVHILRRQSTGFSRGSSQYRGVT-LHKCGRWESRMGQFLGKKYIYLGLFDSEIEAARAYYKAAIKCNGREAVTNFELSTYEG...
GMtuc02-10-21.14413 Glycine ...LVDYEEDLKQMKNLSKQEFVH-LRRHSTGFSRGSSKYRGVT-LHKCGRWEARMGQFLGKKYIYLGLFDSEVEAARAYDKAAIKCNRREAVTNFEPSTYES...
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ANT-like

euAP2-like

Supplementary material 6. A part of alignment of AP2-like genes, which showed five Arabidopsis
sequences having uncertain R2 domain (see text). 
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