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Supplemental Figure S1. Logos representing conserved motifs within different subfamilies.�
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Supplemental Figure S1. Web logs representing conserved motifs within different subfamilies.
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Supplemental Figure S11. The ML trees generated by RAxML of JARID2 phyloge-
netic groups in sequenced genomes, including animals. ML bootstrap values above 
50% are shown. Supplemental Figures S2. The ML trees generated by RAxML of each of JARID2. ML bootstrap values above 50% 

are shown. 



Plant Animal Fungus Gene duplication event
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Supplemental Figure S8. The ML trees generated by RAxML of JMJD6 phylogenetic groups in 
sequenced genomes, including plants, animals and fungi. ML bootstrap values above 50% are shown. 

Supplemental Figures S3. The ML trees generated by RAxML of each of JMJD6. ML bootstrap values above 50% 
are shown. 
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Supplemental Figure S5. The ML trees generated by RAxML of KDM2 phylogenetic 
groups in sequenced genomes, including animals and fungi. ML bootstrap values 
above 50% are shown.

Supplemental Figures S4. The ML trees generated by RAxML of each of KDM2. ML bootstrap values above 50% 
are shown. 



100

Brassicaceae KDM3E

Brassicaceae KDM3F

Grass KDM3C

Grass KDM3D

Angiosperm KDM3A

Angiosperm KDM3D

Angiosperm KDM3B

Angiosperm KDM3C

Plant Animal Fungus Gene duplication event

AtKDM3A
CrKDM3A

PtKDM3A
PtKDM3B

VvKDM3A
ZmKDM3A

OsKDM3A
AmKDM3A

AtKDM3D
CrKDM3D

VvKDM3D
AmKDM3D

AtKDM3B
CrKDM3B

PtKDM3C
PtKDM3D

VvKDM3B
AmKDM3B

AtKDM3C
CrKDM3C

PtKDM3H
PtKDM3E

VvKDM3C
ZmKDM3C
OsKDM3C

ZmKDM3D
OsKDM3D

AtKDM3E
CrKDM3E
AtKDM3F

CrKDM3F
PtKDM3F
PtKDM3G

VvKDM3E
ZmKDM3B

OsKDM3B
AmKDM3C

SmKDM3
PpKDM3

HsKDM3A
MmKDM3A

GgKDM3A
XtKDM3A

HsKDM3B
MmKDM3B
GgKDM3B
XtKDM3B
TrKDM3

DrKDM3A
HsKDM3C
MmKDM3C

GgKDM3C
XtKDM3C

DrKDM3B
HsKDM3D
MmKDM3D

CiKDM3
BfKDM3

LgKDM3
DpKDM3

NaKDM3
DmKDM3

NvKDM3
AqKDM3

AvKDM3
LbKDM3

PoKDM3
RoKDM3

100

100
70

99

100
61

100

100
99

100

89

59

77
98

66
81

100

100
99

100
100

100
92

100

100
100

100
100

100

100

75
100

61

91

100

100

100

100
100

100

91

100

78

100

100
91

90

100

100
100

52

100
100

100
100

0.5

Supplemental Figure S7. The ML trees generated by RAxML of KDM3 phylogenetic groups in sequenced genomes, 
including plants, animals and fungi. ML bootstrap values above 50% are shown. Supplemental Figures S5. The ML trees generated by RAxML of each of KDM3. ML bootstrap values above 50% 

are shown. 
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Supplemental Figure S6. The ML trees generated by RAxML of KDM4 phylogenetic groups in sequenced 

genomes, including animals and fungi. ML bootstrap values above 50% are shown. 
Supplemental Figures S6. The ML trees generated by RAxML of each of KDM4. ML bootstrap values above 50% 
are shown. 
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Supplemental Figure S3. The ML trees generated by RAxML of KDM6 phylogenetic groups in sequenced 

genomes, including animals. ML bootstrap values above 50% are shown. 

Supplemental Figures S7. The ML trees generated by RAxML of each of KDM6. ML bootstrap values above 50% 
are shown. 
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Supplemental Figure S2. The ML trees generated by RAxML of PKDM9 phylogenetic groups in sequenced 
genomes, including plants. ML bootstrap values above 50% are shown.

Supplemental Figures S8. The ML trees generated by RAxML of each of PKDM9. ML bootstrap values above 50% 
are shown. 
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Supplemental Figure S4. The ML trees generated by RAxML of PKDM10 phylogenetic groups in sequenced genomes, 
including animals. ML bootstrap values above 50% are shown.

Supplemental Figures S9. The ML trees generated by RAxML of each of PKDM10. ML bootstrap values above 
50% are shown. 
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Supplemental Figure S12. The ML trees generated by RAxML of PKDM11 phylogenetic groups in 

sequenced genomes, including plants, animals and fungi. ML bootstrap values above 50% are 
Supplemental Figures S10. The ML trees generated by RAxML of each of PKDM11. ML bootstrap values above 
50% are shown. 
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Supplemental Figure S9. The ML trees generated by RAxML of PKDM12 phylogenetic groups in 
sequenced genomes, including plant and animals. ML bootstrap values above 50% are shown. Supplemental Figures S11. The ML trees generated by RAxML of each of PKDM12. ML bootstrap values above 

50% are shown. 



Plant Animal Fungus

AtPKDM13

CrPKDM13

PtPKDM13A

PtPKDM13B

VvPKDM13

AmPKDM13

ZmPKDM13

OsPKDM13

PpPKDM13

SmPKDM13

HsPKDM13

MmPKDM13

XtPKDM13

GgPKDM13

DrPKDM13

TrPKDM13

LgPKDM13

NvPKDM13

BfPKDM13

DmPKDM13

DpPKDM13

SpPKDM13

CiPKDM13

AvPKDM13

PoPKDM13

LbPKDM13

60

100
50

85

56

98

100

100

99
96

77

99

69
100

99

52

0.2

Supplemental Figure S10. The ML trees generated by RAxML of PKDM13 phylogenetic 
groups in sequenced genomes, including plants, animals and fungi. ML bootstrap values 
above 50% are shown. 

Supplemental Figures S12. The ML trees generated by RAxML of each of PKDM13. ML bootstrap values above 
50% are shown. 
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Supplemental Figure S13. Representative plants with the detailed locations of representative duplicated gene pairs 
from recent polyploidy events in the syntenic regions. At stands for Arabidopsis thaliana, Vv stands for V. vinifera, Os 
stands for O. sativa, while chr is short for chromosome. Arrows illustrate the presence and orientation of syntenic 
paralogous genes, which are conneted by lines. Syntenic region including (A) AtPKDM7C and AtPKDM7B, (B) 
AtPKDM7C and AtPKDM7E, (C) VvPKDM7A and VvPKDM7C, (D) OsPKDM8A and OsPKDM8B.

Supplemental Figure S13. Representative plants with the syntenic regions containing representative duplicated gene pairs 
from recent polyploidy events. Species designations: At, Arabidopsis thaliana; Vv, V. vinifera; Os, O. sativa; chr is short for 
chromosome. Arrows illustrate the presence and orientation of syntenic paralogous genes, which are connected by lines. 
Syntenic regions include (A) AtPKDM7C and AtPKDM7B, (B) AtPKDM7C and AtPKDM7E, (C) VvPKDM7A and VvPKDM7C, 
(D) OsPKDM8A and OsPKDM8B.�
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Supplemental Figure S14. Representative animals of duplicated gene pairs generated by recent polyploidy events. Hs 
stands for Homo sapiens, Dr stands for Danio rerio, while chr is short for chromosome. Syntenic paralogous genes are 
connected by lines. Syntenic region including (A) HsKDM5A, HsKDM5B and HsKDM5C, (B) DrKDM5B and DrKDM5C.

Supplemental Figure S14. Representative animals with duplicated gene pairs generated by recent polyploidy events. Species 
designations: Hs, Homo sapiens; Dr, Danio rerio; chr is short for chromosome. Syntenic paralogous genes are connected by 
lines. Syntenic regions include (A) HsKDM5A, HsKDM5B and HsKDM5C, (B) DrKDM5B and DrKDM5C.�
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Supplemental Figure S15. Duplication events in the JmjC protein family inferred from amino acid level analyses. (A) Sche-
matic depicting the inferred history of gene duplication and loss within the animals and fungi. (B) Schematic depicting the 
complement of JmjC proteins in major animal groups. The numbers in circle represents the amount of each JmjC subfamily. 

Supplemental Figure S15. Duplication events in the JmjC protein family inferred from amino acid level analyses. (A) 
Schematic depicting the inferred history of gene duplication and loss within the animals and fungi. (B) Schematic depicting 
the complement of JmjC genes in major animal groups. The numbers in circle represents the number of genes in each JmjC 
subfamily. �



                 : *  : .   * *   : :   . *  : * : *  :  * *   *  * * *  : .           *   :  *  .      .                                                       
AtPKDM7B YPTNEDFDDPLGYI EKLRSKAESYGI CRI VPPVAWRPPCPLKEKKI - WENSKFPTRI QFI DLLQNREPI KKS- - - TKTKKRKRRRI SKI GYTRRKRD- - SGCDTASSGSSDSEGKFGFQT 
CrPKDM7B - - - - - DFDDPLSYI EKLRSKAESYGI CRI VPPVAWRPPCPLKDKKI - WEKSKFPTRI QLI DLLQNREPI KKS- - - - TKSKKRKRRRVKTGYTRRR- - - - RDSGCDTSSSSENEGKFGFQT 
AtPKDM7C HPTSEEFEDTLAYI EKI RPLAESFGI CRI VPPSNWSPPCRLKGDSI - WKNKNFPTRVQFVDLLQNRGPVKKK- - TPKGRKRKRGKYSRTVAPKKRNG- - SVSKSVSTPKATEEENFGFES 
CrPKDM7C FPTPEEFEDPI SYI EKI RPRAERYGVCVI KPPRNWTPPCRVKEKSL- WEGTKFPTRI QVVDLLQNREPMNKKTKAS- GSKRKRGRDPSKKRSLPLSG- - PGSTSASASSSREDEKFGFKS 
AtPKDM7E TPSLEEFVDPLAYI EKI RPLAEPYGI CRI I PPSTWKPPCRLKEKSI - WEQTKFPTRI QTVDLLQNREPMKKK- - - PKSRKRKRRRNSRMGSSKRRS- - - GSSPAESTSSPEAEEKFGFNS 
CrPKDM7E TPSLEEFEDTLAYI EKI RPLAEPFGI CRI I PPSTWTPPCRLKEKSI - WEHTKFPTRI QNVDLLQNREPMKKK- - - PKSRKRKRRRNSRMGSSRRRS- - - GSSPSESTSSPEAEEKFGFNS 
PtPKDM7C YPTVEEFENTLDYI SKI RAKAEPYGI CRI VPPPSWSPPCRLKEKDT- WKHNKFSTRI QFVELLQNREPMRKK- - - SKSRKRKRRRQLRMGI TRRTNRRRANSCSESNVASETDETFGFLS 
PtPKDM7B YPTVEEFEDTLGYI SKI RAKAELYGI CRI VPPPSWSPPCRLKEKDI - WEHAKFSTRI QYVELLQNREPMRKK- - - - - SKSRKRKRSSRMGTTRRRKRRLTNSSSEGNVASETDETFGFHS 
VvPKDM7B YPTVEEFQDTLNYI ASI RPKAEPYGI CRI VPPPSWVPPCPLREESI - WKHLKFPTRMQQVDLLQNREPMRKK- - - NRGRKRKRRRYSRMGTTRRHS- - - RSEVSEANI VSDSDEKFGFHS 
ZmPKDM7A TPTEEEFKDATEYI ASI RPQAERYGI CRI I PPSSWKPPCPLKEKSF- WKCTEFNTRVQQVDKLQNREPTKKRTQPRVQRKRKRRKRLRFGMTHRRP- - - TSSADS- - - - - - - EEKFGFQS 
ZmPKDM7C APTEEEFKDPI GYI ASI RPQAERYGI CRI I PPSSWRPPCPLKEKSF- WETAEFNTRVQQVDKLQNREPTKKTTQSQVQRKRKRRKRLRFGMTRRRP- - - GSSVGS- - - - - - - EEKFGFQS 
OsPKDM7A TPTEEEFKDPI RYI TSI RPQAEKYGI CRI VPPSSWRPPCSLKEKNF- WECTEFNTRVQQVDKLQNREPTKKKSQPRVQKKRKRRKRLRFGMTHR- - - - - RPSANTSEDCADADEKFGFQS 
AmPKDM7A HPSEQEFEDTI GYI ASI RHI VEPYGI CRI VPPSSWKPPCPLKERSI - WEKAKFATRVQQVDKLQNREPMRKKSRNRSNRKRKRRKRLRTAMPCRRDD- - SDGPEVDEPASDGDERFGFQS 
AtPKDM7A NPTEEEFRDTLSYI SSLRDRAEPYGI CCVVPPPSWKPPCLLKEKQI - WEASTFFPQVQLFGI QTENRKI KK- - - - - - - - - - - - - - - - - - - - - - - - - - - - EVDADSNDAASEGVQLCRVER 
CrPKDM7A NPTEEEFSDTLSYI ASLRDRAEPYGI CCVVPPPSWKPPCLLKEMKI - WDDSTFVPQVQLFDGI HTENPKI KK- - - - - - - - - - - - - - - - - - - - - - - - - - - EPDVDSDDAASEEVKFCRI ER 
VvPKDM7A HPTEEEFKDTLKYI ASLRPRAEPYGVCRI VPPPSWQPPCHI KEKNV- WTRSKFPTQI QRI DELRDQSRRYE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - TQGFKFEP 
PtPKDM7A HPTEEEFRDTLKYI ASVHSRAEGYGI CRI I PPPSWNPPCLI KEKNV- WETAPFMTHI QRI DGLQDEHI KSKI - - - - - - - VSCKRNSVTMDKDHEVGE- - GYSMNCDEVGFSNTDGFASEP 
AtPKDM7D YPSEEEFEDTLNYI AKI RPEAEKYGI CRI VPPPSWKPPCPLKEKQV- WEGSKFTTRVQRVDKLQNRSSMKKI SKLPNQMRKKKRKCMKMGMDSVTNG- - MGDPCSASTGMNELETFGFEP 
CrPKDM7D YPSEEEFEDTLNYI AKI RPEAEKYGI CRI VPPPSWKPPCPLKEKQV- WEGSKFTTRVQRVDKLQNRSSMKKI SKLSNQMRKKKRKCMKMGTDSVTNG- - VSDPYSETTGMSELETFGFEP 
PtPKDM7D YPTEEEFEDTLKYI ASI RPKAEQYGI CRI VPPPSWKPPCPLKEETV- WEGSTFATRVQRVDKLQNRDSMRKMSTMSNHTRKKRRRCMRMAI DCGADI - - GSI SRSNDTGVCEAESFGFEP 
PtPKDM7E YPTEEEFEDTLKYI ASI RPKAEQYGI CRI VPPPSWKPPCPLKEKTI - WEGSTFATRVQRVDKLQNRDSMRKRSTMSNHTRKKRRRCMSMAVDCGTDI - - GSI SGSNDAGVCEAERFGFEP 
VvPKDM7C YPSEEEFEDTLKYI ASI RSRAEPYGI CRI VPPSSWKPPCPLKEKNI - WEGSKFATRI QRVDKLQNRDSMRKMPRVQNQTRRKRRRF- - - - - - - - - - - - - - - - - - - - - - GSCDGETFGFEP 
ZmPKDM7D YPSEEEFKDTLKYI ESI RSTAEPYGI CRI VPPPSWKPPCLLKEKNI - WECSKFCTRVQKVDKLQNRKSSKKG- - RRGGMMKKRRKLLELEDN- - - - - - - NNI NHNQTGVQQNQERFGFEP 
ZmPKDM7B YPTEEEFQDTLKYI EI I RPTAEPYGI CRI VPPASWKPPCLLKEKNI - WECSKFSTRVQKVDKLQNRKSPKKS- - RRGGMMKKRRKI SET- - - - - - - - - - EENNHHQI GMQQNQERFGFEP 
OsPKDM7B YPTEEEFEDTLKYI ESI RPMAEPYGI CRI VPPSSWKPPCLLKDKSI - WEGSKFSTRVQKVDKLQNRKSSKKG- - - RRGGMMKRRKLAESEEN- - - - - - - SATAHTQTGMQQSPERFGFEP 
AmPKDM7B YPSEEEFQDTVAYI ASI REKAERYGI CRI VPPPSWKPPCPLKEKNL- WENSKFVTRVQRI DKLQNREPMKKS- - HMNCGKRKRGRSSKMGMTFGPNN- - SDTSADQQHGFGDEGRFGFEP 
SmPKDM7A YPDKDEFSDPI KYI SSI RQDAEPYGI CRI VPPRSWRPPCALEDEAR- SGTVKFTVRKQKI HKLQKRMQ- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - QCSSDSSSSSPVPFGFQA 
SmPKDM7B FPTEEEFQDTLKYI EKI RPLVEPYGI CRVVPPKSWRPPCSLKDNA- - GETVRFSTRVQKI HKLQVREPTTSS- - - - - HGKKSRPKV- - - - - - - - - - - - - SKI LTFTPQAAQQQEFFGFEP 
PpPKDM7 YPTEEEFKDPLRYI ASI RARAEPYGVCRVVPPQLWRPPCPLRGDSVEAQNMEFPTRVQQVHKLQI RQPTTKVWSPTKLASKRRRGRATI GRMGG- - - - - LAACTTSPPI NDQPEYFGFWP 
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AtPKDM7B GPDFTLEEFQKYDEYFKECYFQSEDHP- - - - GSKASENKKFKPKVKDLEGEYWRI VEQATDEVE- - - - - - - - - - - - - - - - - VYYGADLETKKFGSGFPKYKPGYP- I SEAD- QYSQCGWN 
CrPKDM7B GPDFTLEEFQKYDEYFKDCYFETHDQS- - - - SSRASEI KKFKPKVKDI EGEYWRI VEQATDEVE- - - - - - - - - - - - - - - - - VYYGADLETKKFGSGFPKHSPGHP- KSEAD- QYSKSGWN 
AtPKDM7C GPEFTLEKFEKYAQDFKDSYFERKD- - - - - - - - - - - - - NVGDPSVEEI EGEYWRI I EKETNEVK- - - - - - - - - - - - - - - - - VLYGTDLENPI LGSGFSKGVKI PTRRNDMD- KYI SSGWN 
CrPKDM7C GSDFSLAEFEKYDRNFKDAYFNRKGK- - - - - - - GKAGDTEMAPSLKEI EGEYWRI I EKPTDEVE- - - - - - - - - - - - - - - - - VYYGADLEKKVLGSGFYKRGEMRTGESEMDRQYI ASGWN 
AtPKDM7E GSDFTLDEFEKYALHFKDSYFEKKDS- - - - - - - - GGDI VKWTPSVDDI EGEYWRI VEQPTDEVE- - - - - - - - - - - - - - - - - VYYGADLENGVLGSGFYKRAEKFT- GSDME- QYTLSGWN 
CrPKDM7E GSDFTLDEFEKFALHFKDSYFEKKDS- - - - - - - - SGDI VRWTPSVDDI EGEYWRI VEQPTDEVE- - - - - - - - - - - - - - - - - VYYGADLENGVLGSGFYKRAEKLA- SSDMD- QYTVSGWN 
PtPKDM7C GSDFTLEEFEKEAAYFKECYFGVKHL- - - - - MDGVTVNQKLEPSVEDI EGEYWRI VEKPTDEVK- - - - - - - - - - - - - - - - - VLYGADLETVTFGSGFPKASALMT- KGDSD- QYVVSGWN 
PtPKDM7B GSDFTLEEFEKEAAYFKECYFGTKDL- - - - - MDDGNETQKWEPSVEDI EGEYWRI VEKPTDEVK- - - - - - - - - - - - - - - - - VLYGADLETATFGSGFPKASALMT- EGDSD- QYVVSGWN 
VvPKDM7B GSDFTLEEFQKHADSFKEFYFGI KDAKDNLNSDGVECNKRWEPSVEDI EGEYWRI VEKPTDEVE- - - - - - - - - - - - - - - - - VYYGADLETEAFVSGFPKASSLI S- ENDSD- QYVASGWN 
ZmPKDM7A GSDFTFEEFQKYADEFKQEYFGMKTSDEI SI CEI KNHI KTWEPSVEEI EGEYWRI VI GPADEVE- - - - - - - - - - - - - - - - - VDYGADLDTATFGSGFVKLSSSD- - GNKQD- PYGVSCWN 
ZmPKDM7C GSDFTLAEFQEYANGFKQEYFGMKGSDEI SI SSI RNRI KI WEPSVEEI EGEYWRI VVGSTDEVE- - - - - - - - - - - - - - - - - VDYGADLDTATFGSGFATLSSLD- - GNKQD- PYGVSCWN 
OsPKDM7A GSDFTLDEFQKYADEFKQQYFGI KGSDEI PLSEI KKKKKNWQPSVDEI EGEYWRI VVCPTDEVE- - - - - - - - - - - - - - - - - VDYGADLDTSMFSSGFSKLSS- D- - SNRRD- PYGLSCWN 
AmPKDM7A GSEYTLEDFEKYADDFKDKYFGI DRRCKGSSSSCDDPELRREPSVDDI EGEYWRMVEKPTEEI E- - - - - - - - - - - - - - - - - VHYGADLETGKFGSGFPKATLGS- - QTNCN- KYVKSGWN 
AtPKDM7A GPGYTLKSFKNFADTYKKSHFGMKDEVLGS- ENSSPSLKPNELI VADI EKEYRQI VESPLI EI G- - - - - - - - - - - - - - - - - VLYGNDLDTATFGSGFPLSAP- - - - - SESS- KYS- SGWN 
CrPKDM7A GPRHTLKSFKDFADSYKKSHFNMKDEVLGS- KNPSPSSKLEELTVADI EKEYRQLFESPLVEI G- - - - - - - - - - - - - - - - - VLYGNELDTMTFGSGFPLSEP- - - - - SESC- KYRTSGWN 
VvPKDM7A GPEFTLETFKNYADDFKGQYFCKKDEVADSDVNSTVSQKQWEPSLENI EGEYRRI VENPTEEI E- - - - - - - - - - - - - - - - - VLHGADLETGVFGSGFPKVSNQEQ- MSDHA- QYFESGWN 
PtPKDM7A DPKFTLESFKKCADDFKSQYFRSSKDVFAN- MDSDGCSKQWKPSVENI EGEYRRI I ENPTEEME- - - - - - - - - - - - - - - - - VLYGSNLDTGVFGSGFPTKSS- - - - I SNTD- EYLESGWN 
AtPKDM7D GPGFTLKDFQKYADEFKAQYFKKSETSTDDKCKVDNSI DCWEPALEDVEGEYWRI VDKATEEI E- - - - - - - - - - - - - - - - - VLYGADLETGVFGSGFPKI SSSHNASSSED- KYAKSGWN 
CrPKDM7D GPGFTLKDFQKYADDFKAQYFKKSETSI DNECKVGNSI ECWEPAVEDI EGEYWRI VDKATEEI E- - - - - - - - - - - - - - - - - VLYGADLETGVFGSGFPKTSSSHN- ASSSDEKYAKSGWN 
PtPKDM7D GPLFTLDKFQKYADDFMAQYFKKDENTI NKGGSMTMLQENCEPTLDNI EGEYWRI VEKATEEI E- - - - - - - - - - - - - - - - - VLYGADLETGVFGSGFPKTSSEV- - GSATNDRYTKSGWN 
PtPKDM7E GPLFTLDTFQKYADDFKAQYFRKNENSI NKGGDMTTFQKTCEPTLDNI EGEYWRI VEKATEEI E- - - - - - - - - - - - - - - - - VLYGADLETGVFGSGFPKTSNEVS- SATND- RYTKSGWN 
VvPKDM7C GPEFTLDAFQKYADDFRAQYFSKNG- - - - - - - - - - - - - NATDLRVENI EGEYWRI VEKPTEEI E- - - - - - - - - - - - - - - - - VLYGADLETGDFGSGFPKVSNPV- - GSTSDERYTKSGWN 
ZmPKDM7D GPEFTLQTFKKYADDFREQYFKKEVP- - - - - - - - - - - - ADSPPSVEDI EGEYWRI VEKPTEEI E- - - - - - - - - - - - - - - - - VVYGADLETGTFGSGFPKSSPEV- - KYDVEHKYLESGWN 
ZmPKDM7B GPEFTLQMFQKYADDFSDQYFMKDKC- - - - - - - - - - - - RDSPPSVEDI EGEYWRI VERPTEEI E- - - - - - - - - - - - - - - - - VI YGADLETGTFGSGFPKLCPEM- - KSDVEDKYAQSGWN 
OsPKDM7B GPEFTLQTFQKYADDFSKQYFRKDTS- - - - - - - - - - - - MDSVPSVEDI EGEYWRI VEVPTEEI E- - - - - - - - - - - - - - - - - VI YGADLETGTFGSGFPKLSPET- - KSDAEDKYAQSGWN 
AmPKDM7B GPGFTLDAFQKYATDFKKQYFGI QNGATNTSPGESELQKSWEPSMENI EGEYWRMVEKPTEEI E- - - - - - - - - - - - - - - - - VLYGADI ETEVFGSGFPKASLATA- DAESC- QYVQSGWN 
SmPKDM7A GPAMSLPEFRAYAEAFMKSYFTTDE- - - - - - - - - - - - - QLTATTVEDFEGEYWRI VECPTEQVEV- - - - - - - - - - - - - - - - VI YGADLDTAKVGTGFPKPKP- - - - EPVQNGAYEKSGWN 
SmPKDM7B GPSFTI KEFEAYADELKEKYFQAGEE- - - - - - - - - GDTSRLDPSVEQI EREFWRI VERPSEQI EARLLRLCYHLCLTPDFQVLYGADI ETNVFKSGFPKLATV- - - ANKQATPYETSGWN 
PpPKDM7 GDPFPLRAFENYANDFKSQYFRI PER- - - - - - - - QSSEPDWEPTVNMI EGEYWRI VEQATEQI E- - - - - - - - - - - - - - - - - VLYGADVETGKFGSGFPKAPL- - - - GSEAATHYEKSGWN 
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AtPKDM7B LNNLSRLPGSVLAFESCDI SGVI VPWLYVGMCFSTFCWHVEDHHLYSMNYLHTGDPKVWYGI PGNHAESFENVMKKRLPDLFEEQPDLLH- QLVTQLSPRI LKEEGVPVYRAVQRSGEFI  
CrPKDM7B LNNLSRLPGSVLAFESCDI SGVI VPWLYVGMCFSTFCWHVEDHHLYSLNYLHTGDPKVWYGI PGNHYASFENAMKKHLPDLFEEQPDLLH- QLVTQLSPRI LKEEGVPVYRAVQRSGEFI  
AtPKDM7C LNNLARLQGSLLSFEDCEI SGVQVPWLYVGMCFSTFCWHVEDNHLYSLNYHHFGEPKVWYGVPGSHATGLEKAMRKHLPDLFDEQPDLLH- ELVTQFSPTI LKNEGVPVYRAVQNAGEYV 
CrPKDM7C LNNLPRLPGSLFAYDPSEI SGVNVPWLYVGMCFSTFCWHVEDHHLYSVNYHHFGSPKVWYGVPGSHANALERAMRKHLPDLFEEQPTLLH- GLVTQFSPSI LATEGVPVYRVVQESGDFV 
AtPKDM7E LNNLPRLPGSVLSFEDCDI SGVLVPWLYVGMCFSSFCWHVEDHHLYSLNYHHFGEPKVWYGVPGSNATALEKAMRKHLPDLFEEQPDLLH- GLVTQFSPSI LKDEGVQAYRVVQNSGEYV 
CrPKDM7E LNNLPRLPGSVLSFEDCDI SGVLVPWLYVGMCFSSFCWHVEDHHLYSLNYHHFGEPKVWYGVPGSNATALEKAMRKHLPDLFDEQPDLLH- GLVTQFSPSI LKDEGVQVYRVVQNAGEYV 
PtPKDM7C LNNLPRLPGSVLCFEGCDI SGVLVPWLYI GMCFSSFCWHVEDHHLYSLNYLHWGDQKI WYGVPESHASNLEDAMRKHLPDLFEEQPDLLH- CLVTQLSPTVLKAEGVPVYRVVQHSGEFV 
PtPKDM7B LNNLPRLPGSVLCFEGCDI SGVLVPWLYVGMCFSSFCWHVEDHHLYSLNYLHWGDPKI WYGVPESHASNLEDAMRKHLPDLFEEQPDLLH- GLVTQLSPSVLKAEGVPVYRVVQHSGEFV 
VvPKDM7B LNNFPRLPGSVLCFEQNDI SGVLVPWLYVGMCFSSFCWHVEDHHLYSLNYLHWGDSKVWYGVPGSHASALENAMRKHLPDLFEEQPYLLN- ELVTQLSPSVLKSENVPVYRAI QNSGEFI  
ZmPKDM7A LNNLPRLPGSVI SFEEDDI SGVVVPWLYVGMCFSSFCWHVEDHFLYSLNYMHFGEPKVWYGVPGGEAVKLEESMRKNLPKLFEEQPDLLH- ELVTQLSPSVLKAEGVSVYRAVQKSGEFV 
ZmPKDM7C LNI LPRLPGSVTSFEDEDI PGVVVPWLYVGMCFSSFCWHVEDHFLYSLNYMHFGEPKVWYGVPSGEAVKLEESMRKNLPKLFEEQPDLLH- ELVTQLSPSVLKSEGLSVYRAVQKSGEFV 
OsPKDM7A LNNLPRI PGSVLSFETEDI SGVVVPWLYVGMCFSSFCWHVEDHFLYSMNYMHFGEPKVWYGVPGADAVKLEEAMRKNLPRLFEEQPDLLH- ELVTQLSPSVLKSEGVPVYRVVQNPGEFV 
AmPKDM7A LNNFSRLPGSLLSFEHGDI SGVQVPWLYI GMCFSSFCWHVEDHHFYSLNYLHWGAPKVWYGVSGKDALKLEEAMRKHLPALFEEQPDLLN- KLVTQLSPSVLKFENVPVFRVVQNSGEFV 
AtPKDM7A LNSTAKLPGSLLSLEDCE- - SVCVPRLSVGMCLSSQFWKSEKERLYSLCYLHVGAPRVWYSVAGCHRSKFKAAMKSFI LEMSGEQPKKSH- NPVMMMSPYQLSVEGI PVTRCVQHPGQYV 
CrPKDM7A LNNMPKLPGSLLSLEDCK- - SVCVPRLSVGMCLSSQFWKTEKERLYSLCYLHVGAPRVWYSVAGCHRSKFKTTMKSLVPEMSGEQPKKSL- DPVMI MSPYRVSMEGI PVTRCVQNPGQYV 
VvPKDM7A LNNTPKLPGSLLAFENYDI FRI LQPRLHVGMCFSSLCWKVEEHHLYSLCYMHLGAPKI WYSI PGRYRPKFEAAVKKYFPYLSATQPELLP- KLVTQLSPSTLKSEGI PTYRCI QYPREFV 
PtPKDM7A LNNTPRLAGSLLSFESNKTCGVLVPRLNI GMCFSTFCWKVEEHHLYSLCYMHLGDPKI WYGVPGRYAVKFKAAMKKYLPDVLAEDDLTLHDRVI AKLSTSALKSE- - - - - - - - - - - - - - -  
AtPKDM7D LNNFPRLPGSLLKYEGSDI SGVLVPWLYI GMCFSSFCWHVEDHHLYSLNYMHWGAPKLWYGVGGKDAVKLEEAMRKHLPDLFEEQPDLLH- KLVTQLSPSKLKTAGVPVHRCVQHAGEFV 
CrPKDM7D LNNFPRLPASLLKYEGSDI SGVLVPWLYI GMCFSSFCWHVEDHHLYSLNYMHWGAPKLWYGVGGKDAVKLEEAMRKHLPDLFEEQPDLLH- KLVTQLSPSKLKTAGVPVHRCVQHAGEFV 
PtPKDM7D LNNFPRLPGSVLSFESGDI SGVLVPWLYI GMCFSSFCWHVEDHHLYSLNYMHWGAQKI WYGVPGKDAVKLEEAMRKYLPDLFEEQPDLLH- KLVTQLSPNI LKSI GVPVYRCVQNSGEFV 
PtPKDM7E LNNFPRLPGSI LSFESGDI SGVLVPWLYI GMCFSSFCWHVEDHHLYSLNYMHWGAQKMWYGVPGKDAI KLEETMRKHLPDLFEEQPDLLH- KLVTQLSPNI LRSEGVPVYRCVQNSGEFV 
VvPKDM7C LNNFPRLPGSVLAFESGDI SGVLVPWLYI GMCFSSFCWHVEDHHLYSLNYMHWGAPKI WYGVPGQDALKLEAAMRKRLPDLFEEQPDLLH- KLVTQLSPSI VKFEGVPVYRCVQNPGEFV 
ZmPKDM7D LNNLPRLQGSVLSFEGGDI SGVLVPWLYVGMCFSSFCWHVEDHHLYSLNYMHWGAPKMWYGVPGKDAVNLEAAMRKHLPDLFEEQPDLLH- NLVTQFSTSLLKSEGVPVYRCVQHEGEFV 
ZmPKDM7B LNNLPRLQGSVLSFEGGDI SGVLVPWLYVGMCFSSFCWHVEDHHLYSLNYMHWGAPKMWYGVPGKDAVNLEAAMRKHLPELFEEQPDLLH- NLVTQFSPSLLKSEGVPVYRCVQHEGEFV 
OsPKDM7B LNNLPRLQGSVLSFEGGDI SGVLVPWVYVGMCFSSFCWHVEDHHLYSLNYMHWGAPKLWYGVPGKDAVNLESAMRKHLPELFEEQPDLLH- NLVTQFSPSLLKSEGVHVYRCVQHEGEFV 
AmPKDM7B LNNFPRLSGSVLSFEKDDI SGVLVPWLYVGMCFSSFCWHVEDHHFYSLNYMHWGAPKLWYGVPGNSALQLEKAMTKHLPHLFEEQPDLLH- KLVTQLSPSI LKSEGVPVYRCVQHAREFV 
SmPKDM7A LNNFARAPGSMLCFEDAEI SGVVVPWVYI GMSLSSFCWHVEDHFLYSI NYLHFGGEKVWYGVPRGSATMLEDTMKRHLPDLFMDQPDLLQ- KLVTQFSPSI LKDENVPVYRAVQRPGDFV 
SmPKDM7B LNNI ARLKGSVLEFEADEI SGVVVPWLYVGMCFSSFCWHVEDHHLYSVNYMHWGSPKI WYGVPGFAASKLEAAMKKRLPALFKEQPDLLH- KLVTQLSPSI LAEEGVPVYKVVQNTGEFV 
PpPKDM7 LNNI ARYPGSMLSFEDGDI SGVLVPWLYI GMCFSSFCWHVEDHHFYSLNYMHWGAPKI WYGVPGSAADKLEAAMKKHLPDLFSEQPDLLH- KLVTQLSPSFLKPEGVPVYRLVQQPGDFV 
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AtPKDM7B LTFPKAYHSGFNCGFNCAEAVNVAPVDWLVHGQNAVEGYSKQRRKSSLSHDKLLLGAAMEATYCLWEL- SLSKKKTPVI A- RWKRV- - - CSEDGLLTKAVKKRVQMEEERLNHLQ- DG- -  
CrPKDM7B LTFPKAYHSGFNCGFNCAEAVNVAPVDWLI HGQNAVEGYSKQRRKSSLSHDKLLLGAAQEAVYSLWEL- SLSKKKTPVI A- RWKRV- - - CSEDGLLTKAVKKRVQMEEERLNHI Q- DG- -  
AtPKDM7C LTFPRAYHSGFNCGFNCAEAVNVAPVDWLAHGQNAVEI YSQETRKTSLSHDKI LLGAAFEAVKSL- - - - SAHGEDNTKRF- SWKRF- - - CGKDGI I TKAI EARLRMEEKRI EALG- NG- -  
CrPKDM7C I TFPRAYHSGFNCGFNCAEAVNFAPVDWLACGQNAVELYSQELRKTSLSHDKLLLGAAFEAVKSLYEL- SARGERNANNL- RWKGF- - - CGKNGDLTKAMEARLRI EEGRI QALG- NG- -  
AtPKDM7E LTFPRAYHAGFNCGFNCAEAVNVAPVDWLAHGQNAVELYSKETRKTSLSHDKLLLGAAYEAVKALWELSASEGKENTTNL- RWKSF- - - CGKNGTLTNAI QARLQMEEGRI TALGRDS- -  
CrPKDM7E LTFPRAYHAGFNCGFNCAEAVNVAPVDWLAHGQNAVELYSKETRKTSLSHDKLLLGAAYEAVKALWELSASAEKKNTTNL- RWKSF- - - CGKNGTLTNAI QARLQMEEERI AALGRDS- -  
PtPKDM7C LTFPRAYHSGFNCGFNCAEAVNVAPVDWLAHGQHAVELYSEQQRKTSI SHDKLLMGAAQEAI CALKEL- LLLGKETPENL- RWRSA- - - CGKDGVLTMAVKTRVKMEQERI KCLP- TN- -  
PtPKDM7B LTFPRAYHSGFNCGFNCAEAVNVAPVDWLAHGQHAVELYSEQRRKTSI SHDKLLMGAAQEANRALREL- LLLGKETPENL- RWMSV- - - CGKDGVLTAAVKTRVKMEEERI KSLP- TN- -  
VvPKDM7B LTFPRAYHSGFNCGFNCAEAVNVAPVDWLSHGQSAVELYSEQCRKTSI SHDKLLLASAQKAVQALRDP- SVLGKEDQVNL- SWKSV- - - CGKDGTLTKAVKTRVQMEEERLDRLP- I G- -  
ZmPKDM7A LTLPRAYHSGFNCGFNCAEAVNVAPVDWLPHGQCAVELYRDQHRKTSI SHDKLLLKAAKEAI RQLWMN- VLNCRSGKGEY- RWLNT- - - CGKDGVLTSAI KTRVKMEVAAWEAN- - VP- -  
ZmPKDM7C LTLPRAYHCGFNCGFNCAEAVNVSPVDWLPHGQCAVELYREQRRKTSI SHDKLLLKAAKEAARQLWM- - - - NHRGGKVEY- RWMNT- - - CGKDGVLTSAI KTRVKMEGAAWEVN- - AH- -  
OsPKDM7A LTLPRAYHSGFNCGFNCAEAVNVAPVDWLPHGQCAVELYREQRRKTSI SHDKLLLKTANEAVRQLWMN- LSDCKSEQGVY- RWQDT- - - CGKDGMLTSAI KTRVKMEKAARGGN- - MA- -  
AmPKDM7A LTFPRAYHSGFNCGFNCAEAVNVAPVDWLPHGQSAVEI YSEQRRKTSVSHDKLLLGAAREAVKVLWDL- LI LKQDDPQNE- RWRSV- - - CGMDGI LTNAVQTRVEMERDRRESLS- DL- -  
AtPKDM7A I I FPGSYYSAFDCGFNCLEKANFAPLDWLPHGDI AVQVNQEMSKTSLI SYDKLLFSAAREAVKCLKEY- GLSKKNTACYT- RWNDS- - - CGTDGLFSNI I KSRI KLEKNRREFLI - SS- -  
CrPKDM7A I LFPGSYYSAFDCGFNCLEKANFAPVDWLPHGNVAVQLNQEQSKKSLI SYDKLLFSGSGEAVKCLKEY- ALSTKNRACYM- RWNNS- - - CGTEGI FSNI VKSRI KQEQTRREFLG- SS- -  
VvPKDM7A LI FPGAYHSGFDCGFNCTEAVNFAPVDWLPHGQNTVELYCLQGRRTSI SHDKLLFGAAREAVRAQWEV- SLLGKSTLDHL- RWKEL- - - CGKDGI LASALKSRI KSEGRRREYLC- TS- -  
PtPKDM7A - - - - - - - - - - - - - - - - - - - - VNVALLEWLPHGQLAVEVYSEQGRKTSI SHDKLLLGAAKEAVRAQWEV- SLLRKSTLDNL- RWKDA- - - SGKDGI LAKALKTRTKMEDNRRKYLC- TP- -  
AtPKDM7D LTFPRAYHAGFNSGFNCAEAVNVAPVDWLPHGQI AI ELYCQQGRKTSI SHDKLLLGAAREVVKADWEL- NLLRKNTVDNL- RWKAF- - - SAKDGI LAKTLKARI DMERTRREFLC- NS- -  
CrPKDM7D LTFPRAYHAGFNSGFNCAEAVNVAPVDWLPHGQI AI ELYCQQGRKTSI SHDKLLLGAAREVVKADWEL- NLLKKNTVDNL- RWKAF- - - SGKNGI LAKTLKARI DMERTKREFLC- NS- -  
PtPKDM7D LTFPRAYHSGFNCGFNCAEAVNVAPVDWLPHGQTAI ELYRKQGRRTSI SHDKLLLGAAREAVRAHWEL- NLLKRNELNNL- RWKDM- - - CGKDGI LAKAFKERVETEHVRRQFLC- NS- -  
PtPKDM7E LTFPRAYHSGFNCGFNCAEAVNVAPVDWLPHGQTAI ELYCEQRRRTSI SHDKLLLGAAREAVRAHWEL- NLLKRNTLDNL- RWKDV- - - CGKNGI LAKAFKERVETERVRRQFLC- NS- -  
VvPKDM7C LTFPRAYHSGFNCGFNCAEAVNVAPVDWLPHGQNAI ELYREQGRKTSI SHDKLLLGAAREAVRANWEL- NLLKKNTLDNL- RWKQV- - - CGKDGI LAKTLKARVETEHTRREYLC- GS- -  
ZmPKDM7D LTFPRAYHAGFNCGFNCAEAVNVAPI DWLPI GQDAVELYRKQARKI TVSHDKLLLGAAREAI RAHWDI - LFLKRNTADNL- RWKSM- - - CGLDSTI CKSLKARI DLELAQRQNI C- SP- -  
ZmPKDM7B LTFPRAYHAGFNCGFNCAEAVNVAPI DWLPVGQNAVDLYREQARKI TI SHDKLLLGAAREAI RAQWDI - LFLKRNSSVNL- RWKSI - - - CGPDSTI CKSLKARI EMELVQRQNI S- SP- -  
OsPKDM7B LTFPRAYHAGFNCGFNCAEAVNVAPI DWLPI GHNAVELYREQARKI TI SHDKLLLGAAREAI RAQWDI - LFLKRNTADNM- RWKSI - - - CGADSTI FKALKARI ETELVQRKTLG- VP- -  
AmPKDM7B LTFPRAYHAGFNSGFNCAEAVNVAPVDWLPHGQNAVELYCEQHRKTSVSHDKLLLGAAREAVRAHWEL- QLLRKNSLDNL- KWKSV- - - CGKDGI LTNALKDRVELERVRREYLC- NT- -  
SmPKDM7A VTFPRAYHCGFSTGFNCAEAVNFAPMDWLVHGQAAVELYQKFRRKTTVSHDKLLFAAVKACI - - - - - - - DAAKTDGVRAP- FWRQTLDDVDRLSTLMKACKARI QTEHSRRTWR- - DD- -  
SmPKDM7B I TFPRAYHAGFNCGFNCAEAVNVAPVNWLPHGQSAVETYKEQHRKTSI SHDKLLLASVKQELAEVSA- - SVTHRQ- - - - - - - - - - - - - - - - - - - I LASALKARLNLESSRRAAV- - ND- -  
PpPKDM7 I TFPNAYHSGFNAGFNVAEAVNVAPVDWLPHGQAAVELYRELHRKTSVSHDKLLLGAARVAVRMCWHSQQNAGGLKPSLVSSWLAY- - - CGEGGI LAKALKARVDMERVHRESLKSSSGE 
   . . . . . . . 570. . . . . . . 580. . . . . . . 590. . . . . . . 600. . . . . . . 610. . . . . . . 620. . . . . . . 630. . . . . . . 640. . . . . . . 650. . . . . . . 660. . . . . . . 670. . . . . . . 680

                    *   . : *    .  * *   *   * * : : : :   *   *      :  *   *     *  *        .  * :  :  . *   :    :                                          
AtPKDM7B - - - FSLRKMEGDFDNKRERECFLCFYDLHMSASSCK- CSP- NRFACLI HAKDLCSCESKDRYI LI RHTLDELWALVRALEG- DLDAI DLWASKCRDQYPSQHPRA- - - - - - - - - - - - - - -  
CrPKDM7B - - - FSVLKMEGDFDI KRERECFLCFYDLHMSASSCK- CSP- NRFACLTHAKDLCSCESKERFVLI RHTLDELRSLVRALEG- DPDAI DEWASKCRDQYPSHHPRV- - - - - - - - - - - - - - -  
AtPKDM7C - - - FSLVKMDKDFDSNCERECI SCFSDLHLSATGCKNCSSLEEYGCTKH- - DI CSCEGKDRFI FLRYTI DELSSLVRALEG- ESDDLKAWLSKVMEGCSETQKGE- - - - - - - - - - - - - - -  
CrPKDM7C - - - FHLLKMDKDFDASVEVECI SCRSDLHLTASCCTKCYP- GEYACTKHLNDRCSCEGYDRFVLLRYTMDELSSLLRALEG- ESADLI TWASKLI E- - - - - - - - - - - - - - - - - - - - - - - -  
AtPKDM7E - - - SSLKKMEKDFDSNCERECFSCFYDLHLSASGCK- CSP- EEYACLKHADDLCSCDVKDGFI LLRYTMDELSSLVRALEG- ESDDLKI WASKVLGI EHSDEDQT- - - - - - - - - - - - - - -  
CrPKDM7E - - - SSLMKMEKDFDSSCERECFSCFYDLHLAASGCK- CSP- EEYACLKHADDLCSCDEKDGFI LVRYTMDELSSLVRALEG- ESDDLKI WASKVLGI ELSDEDQT- - - - - - - - - - - - - - -  
PtPKDM7C - - - LRLQKMEKDFDLQNERECFSCFYDLHLSAVSCK- CSP- KRFACLKHASQFCTCEI EHRYVLLRYTLDELNTLVDGLEG- ESYAVNKWASGEHRLVSVGDNDT- - - - - - - - - - HVPEL 
PtPKDM7B - - - LKLQKMEKDFDLQKERECFSCFYDLHLSSASCK- CSP- ERFACLQHASHFCSCEI DHRYVLLRYTMDELNTLVDGLEG- ESYGLKD- CPDEQGLVSLGDNGT- - - - - - - - - - RVPEL 
VvPKDM7B - - - WRLQKMERDFDLKNERECFSCFYDLHLSAASCE- CSP- DQFACLKHASLI CSCEPNRKFVLLRYTMDDLKTLVESLEG- GLDAI EVWASEDLGLVSADKDAC- - - - - - - - - - - - - - -  
ZmPKDM7A - - - LKSKKMDKDYDSN- DRECFSCFYDLHLSAVSCQ- CTP- DRFACLNHTNLLCSCGMDRKI TFFRYSMEELNTLVAALEG- DLAAVCCWVQDHLGLVCQSGSLKHSKM- - - - - - - - - - -  
ZmPKDM7C - - - LESKRMDEDYDST- DRECFSCFYDLHLSAVSCQ- CRP- NRFACLNHTNLLCSCGMDRKTVFFRYSMEELDTLVAALEG- DPAAFYWWGHNH- - - - - - - - - - - - - - - - - - - - - - - - - -  
OsPKDM7A - - - LRYKKMDGDYDSA- DRECFSCFYDLHLSAVSCQ- CSP- NRFACLNHANI LCSCEMDRKTALLRYTI EELHTLVAALEG- DPTAVYQWGQNDLGLVCPSGSTQ- - - - - - - - - - - - - - -  
AmPKDM7A - - - SQTRKMSKDFDATQERECFFCFYDLHLSASGCE- CSP- NRFACLNHFKQLCSCDLSRTVFLFRYTMMELNSLI KALEG- DKSAI EWWASKELGVVLNSHEQSLEI P- - - - AEDKFEV 
AtPKDM7A - - - LESQRMDKSYDAVNKRECCVCLGDLYLSAVNCS- CSA- NRYSCLNHMRKLCACPCDRKSFLYRYTMDELNLLVEALEGKKLSSMFRWAGI DQKFCASPATTS- - - - - - - - - - - - - - -  
CrPKDM7A - - - LESQRMDNSYDAVSKRECCVCLGDLYLSAVKCA- CSA- DRYSCLSHMRKLCACPCDRKSFLYRYTI DELNI LI EALESKKLSSMFRWTSI EQKYCGYRATTS- - - - - - - - - - - - - - -  
VvPKDM7A - - - SQSRKMDKDFDSVRKRECWTCFYDLHLSAACCQ- CSP- DKYACLNHAKQLCSCSWSAKTFLFRYEMSKLDLLVQALEG- KLSSVYRWAREDLGLALSRCVSN- - - - - - - - - - - - - - -  
PtPKDM7A - - - SQSEKMDNKFDAVSKRECSI CFYDLHLSAVRCS- CSM- DRYSCLNHAKQLCSCAWSEKI FVFRYEI SKLNI LI EALEG- KLSAVYRWAREELKLSLYSYI SK- - - - - - - - - - - - - - -  
AtPKDM7D - - - SLALKMHSNFDATNERECCI CFFDLHLSAAGCR- CSP- EKYSCLTHVKELCSCPWVTKYFLFRYDI DELNVLVEAVEG- KLSSVYRWARQDLGLALSTDVSGSKMEI DE- EGKVHKD 
CrPKDM7D - - - SLALKMHSNFDATNERECCI CFFDLHLSAAGCR- CSP- EKYSCLTHVKQLCSCPWVTKYFLFRYDI DELNVLVEAVEG- KLSSVYRWARQDLGLALTAQVSGAKMEI DE- VEKVHKD 
PtPKDM7D - - - SPALKMESDFDATSERECSVCLFDLHLSAVGCH- CSP- DKYACLNHAKQLCSCVSGAKFFLFRYDI SELNI LVEALEG- KLSAVYRWARLDLGLALTSFVSKDNAE- - - - EGKLSC-  
PtPKDM7E - - - SPTLKMESDFDATSERECSVCLFDLHLSAAGCH- CSP- DKFACLTHAKQLCSCAWGAKFFLFRYDI SELNI LLEALEG- KLSAVYRWARLDLGLALTSFVSKDNTQ- - - - DVKLSY-  
VvPKDM7C - - - SRALKMEANFDAI NERECI VCLFDLHLSAAGCH- CSP- DRYACLNHAKQLCSCAWNTKFFLFRYDI SELNI LVEALEG- KLSAVYRWARLDLGLALSSYI SKDNLQI PGLI GKLSQ-  
ZmPKDM7D - - - SQSRKMDAEFDST- DRECALCYYDLHLSASGCP- CCP- GKYTCLVHAKQLCSCDWDKRFFLFRYDI NELNMLADALGG- KLSAI HRWGVSHLGLSLRSCVKREKDQDSKTPRRVADG 
ZmPKDM7B - - - CQSRKMDSEFDST- DRECALCYYDLHLSASGCP- CSP- EKYACLVHAKQLCSCDWDKRFFLFRYDVNELNI LADALGG- KLSAI HRWGVSDLGLSLSSCVKREKVQDSKTVRRLTDG 
OsPKDM7B - - - AQSRKMDAEFDSI - DRECALCYYDLHLSASGCP- CCP- EKYACLVHAKQLCSCDWDKRFFLFRYDVNELNI LADALGG- KLSAI HRWGVSDLGLSLSSCVKREKVQDSKTVRRLTDG 
AmPKDM7B - - - SQGKKMDANFDETTERECFTCFYDLHLSAAGCE- CSP- ERFACLNHAKQLCQCPWDKKFFLFRYEMNELGI LVDALVG- KLSSI YRWANMDLGLSLSSYVNKDVEPQKSKPQTTSEE 
SmPKDM7A - - - I KSRKMDADFDHTEERECLHCHYDLHLSAVSCD- CSP- GRFACLEHVDLLCKCPKESKYALYRYDLSELYGFQTALEK- LLKDI TEKGECLVDASGGGSVMS- - - - - - - - - - - - - - -  
SmPKDM7B - - - LRAQTMDVNFDSSAERECCVCSYDLHLSAAACQ- CSP- DLYSCLDHVKSFCSCTPEKKLI LYRHELSELEEFLRELEG- RPLPPLKFKI HGPRPELNRQLVD- - - - - - - - - - - - - - -  
PpPKDM7 LLTLPAKQMDSSYDSTDERECETCKYDLHLSAVGCV- CCP- DKFTCLLHGHLLCSCPWSKKTMFYRYDLEQLSLLLAAVEG- RPGAVANWVKQDALPPI PSPSLRDLLPSQVLAGYVPRD 
   . . . . . . . 690. . . . . . . 700. . . . . . . 710. . . . . . . 720. . . . . . . 730. . . . . . . 740. . . . . . . 750. . . . . . . 760. . . . . . . 770. . . . . . . 780. . . . . . . 790. . . . . . . 800

Supplemental Figure S16. Multiple sequence alignments of Angiosperm PKDM7A and PKDM7B.
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                          *   .***:.   *. *:*  :                       . ... : :: ::: * .::*: :       :     .    :   .          :    .   *                   : :: .: *
          AT2G38950.1 ESSKY-SSGWNLNSTAKLPGSLLSLEDCE--SVCVPRLSVGMCLSSQFWKSEKERLYSLCYLHVGAPRVWYSVAGCHRSKFKAAMKSFILEMSGEQPKKSHNPVMMMSPYQLSVEGIPVTRCVQHPGQYVIIFPGSYYSAFDCG   141
           Aly.482914 ESCKY-PSGWNLNSTAKLPGSLLSLEDCE--SICVPRLSVGMCLSSQFWKSEKERLYTLCYLHVGAPRVWYSVAGCHRSKFTAAMKSLIPEMSGEQPKKNHNFVMIMSPYQLSMEGIPVTRCVQNPGQYVIIFPGSYYSAFDCG   141
      Carubv10022738m ESCKYRTSGWNLNNMPKLPGSLLSLEDCK--SVCVPRLSVGMCLSSQFWKTEKERLYSLCYLHVGAPRVWYSVAGCHRSKFKTTMKSLVPEMSGEQPKKSLDPVMIMSPYRVSMEGIPVTRCVQNPGQYVILFPGSYYSAFDCG   142
           Aly.900344 -LLLYMKRGWNLNSTAKLPGSLLSLEGCE--SICVPRLSVGMCLSSQFWESEKERLYSLCYLYVGAPRVWYSVAGCHRSKFKAAMKSFIPEMSEEQPKKSHDPVMIMSPYQLSMEG-------------------SYYSAFDTG   122
            Bra000108 ESCKYKTSGWNLNNTAKLPGSLLTFDDCE--SVCVPRLSVGMCLSSQLWKSEKERLYSLCYLHTGAPRVWYSVAGCHRYKFKAFMESFVPKVSGEQSKRSYDSVMAMSPYALHMEGIPVTRCVQNRGQYVILFPGTYYSAVDCG   142
      Thhalv10016324m ESCNYKTSGWNLNNTAKLPGSLLSFEDCE--SICVPRLSVGMCFSSQLWKSEKERLYSLCYMHMGAPRVWYSVAGCHRSKFMSTMKSLFPEMSGEQSKVSH-PVMIMSPYALSMEGIPVTRCVQNPGQYVITFPGSHYSTVDCG   141
            Bra005068 ESCKYKTSGWNLNNTAKLPGSLLSYEDCESVG--VPRLSVGMFLSSQLWKSEKDRLYSLCYLHVGAPRVWYSVAGCHRSKL----MNLFPEMSGEQSKMSREPVMIMSPYALNMEGIPVTRCVQNPGQYVILFPGSCYSAVNCG   138
    GSVIVT01028351001 DHAQYFESGWNLNNTPKLPGSLLAFENYDIFRILQPRLHVGMCFSSLCWKVEEHHLYSLCYMHLGAPKIWYSIPGRYRPKFEAAVKKYFPYLSATQPELLPKLVTQLSPSTLKSEGIPTYRCIQYPREFVLIFPGAYHSGFDCG   144
          Lus10033903 NNQAYVNSGWNLKNTAVLPDSLLSFENPSTSRLLQPRLRVGMCFSSLPWKNREHHLYSLSYMHLGVPKIWYAVPGSHGSVFEATIKKYHSGLGRKSKTQHYRRLLKLTLAMLKSEGIPVYRCVQNPGEFVLVLPRSHYSNFDSG   144
      Glyma19g34870.2 TYPEYLKSGWNLNNILSLSGSLLCFESSEASRNFAPKIHMGMCFSPLNWKVEEHHLYSLYYVHLGEPKVWYGIPGKFAINFETIWKKYLPDLQAGQPDMHDNMVMQLSCSILKAEGIPVYRCIQYPREFVLVFPGSYHSGFDCG   144
      Ciclev10018924m DHQKYLKSGWNLNNLPMLPGSLLSSESCKTCNLLVPRLHVGMCFTSIYWKVEEHCLCSLYYMHLGAPKIWHSIPQRYAVKFDAAAKKYLPTLSFKQSKWHNRWVASLSPSTLKSEGVPVYCCTQSPGEFVLVFSGSYYSGFDCG   144
      Ciclev10018926m DHQKYLKSGWNLNNLPMLPGSLLSSESCKTCNLLVPRLHVGMCFTSIYWKVEEHCLCSLYYMHLGAPKIWHSIPQRYAVKFDAAAKKYLPTLSFKQSKWHNRWVASLSPSTLKSEGVPVYCCTQSPGEFVLVFSGSYYSGFDCG   144
    orange1.1g039459m DHQKYLKSGWNLNNLPMLPGSLLSSESCKTCNLLVPRLHVGMCFTSIYWKVEEHCLCSLYYMHLGAPKIWHSIPQRYAVKFDAAAKKYLPTLSFKQSKWHNRWVASLSPSPLKSEGVPVYRCTQSPGEFVLVFSGSYYSGFDCG   144
        29611.m000235 DNHDYVNSGWNLNNTPRLPCSLLSFESFKTSGVLVPQMKIGTCFSSFCWKVEEHHLYSLCYIHLGAPKIWYSIPGSYKVKFEAVMKKHLLDLFVEQPKLRDRPVSKLSLSTLKSEGIPVYRCIQYPGEFILILPGAYYSGFDSG   144
   cassava4.1_002038m DYYEYLNSGWNLNNTPGLSGSLLSFESFRTCGSQVPKVRVGMCFSSFCWKVEEHHLYALCYMHLGAPKIWYGIPGRHNVKFKALLKKHLPDLLVVEPKLRDRLANKLYPSAVKSEGIPVYRCIQYPGEFVLILPGAYYSGFDCG   144
   Potri.002G037300.1 NTDEYLESGWNLNNTPRLAGSLLSFESNKTCGVLVPRLNIGMCFSTFCWKVEEHHLYSLCYMHLGDPKIWYGVPGRYAVKFKAAMKKYLPDVLAEDDTLHDRVIAKLSTSALKSEGIPVYRCIQNPREFVLVLPGAYYSGFDSG   144
   Gorai.001G178600.1 SCNKYIRSSWNLNNAPKLPGSLLSFESDKNSSVSVPHLRIGMCFSSLYWKIEEHHLYSISYLHVGSPKIWYGVPERYSFKFETLMKKYFPDLLG-KPSKLHGVITRLSPFVFKSKGVPVYRIIQYPREFVLVFPGAYHSTFDCG   143
     Thecc1EG004001t1 NYPRYVHSSWNLNNVPKLPGSLLSFESDKSSGVLVPQLHIGMCFSSLYWKVEEHQLYSLCYMHVGSAKIWYCVPGRYSFKLDAIMKKYLPDLLVEQ-KLRDGVITRLSPFVLKSEGVPVYRCIQNPGEFVLVFPEAYHSAFDCG   143
     Thecc1EG004001t3 NYPRYVHSSWNLNNVPKLPGSLLSFESDKSSGVLVPQLHIGMCFSSLYWKVEEHQLYSLCYMHVGSAKIWYCVPGRYSFKLDAIMKKYLPDLLVEQ-KLRDGVITRLSPFVLKSEGVPVYRCIQNPGEFVLVFPEAYHSAFDCG   143
           ppa000401m SEEQYIKSGWNLNNFPRLPGSVLSYESSDISGVLVPWLYVGMCFSSFCWHVEDHHLYSLNYMHWGAPKLWYGIPGSDAIKFEEAMRKHLPGLFEEQPDLLHKLVTQLSPSILKSEGVPVYRCCQNPGEFVLTFPRAYHSGFNCG   144
        MDP0000757833 SEEQYINSGWNLNNFPRLTGSVLSYESSDISGVLVPWLYIGMCFSSFCWHVEDHHLYSLNYMHWGAPKLWYGIPGKDACKFEEAMRKHLPGLFEEQPDLLHKLVTQLSPSILKSEGVPVYRCCQNAGEFVLTFPRAYHSGFNCG   144
rna16665.1-v1.0-hybrid SEEQYITSGWNLNNFPRLPGSVLSYESSDISGVL---------------HVEDHHLYSLNYMHWGAPKLWYGIPGSEACRFEEVMRKHLPDLFEEQPDLLHKLVTQLSPSILKSNGVPVYRCCQNPGEFVLTFPRAYHSGFNCG   129
   Phvul.007G117400.1 SHEQYIKSGWNLNNFARLPGSLLSYEISDISGVLVPWLYIGMCFSSFCWHVEDHHLYSLNYMHWGAPKLWYGVPGKDACKLEEAMRKHLPELFEEQPDLLHKLVTQLSPSILKSKGVPVYRCVQNPGDFVLTFPRAYHSGFNCG   144
      Glyma20g36070.4 SHEQYIKSGWNLNNFARLPGSLLSYESSDISGVLVPWLYVGMCFSSFCWHVEDHHLYSLNYLHWGAPKMWYGVPGKDACKLEEAMRKHLPELFEEQPDLLHKLVTQLSPSILKSKGVPVYRCIQNPGDFVLTFPRAYHSGFNCG   144
      Glyma10g31510.1 SHEQYIKSGWNLNNFARLPGSLLSHESCDISGVLVPWLYVGMCFSSFCWHVEDHHLYSLNYMHWGAPKMWYGVPGKDACKLEEAMRKHLPELFEEQPDLLHKLVTQLSPSILKSKGVPVYRCIQNPGDFVLTFPRAYHSGFNCG   144
         mgv1a026881m SDMKYINSGWNLNNFPRLPGSVLSFESSDISGVLVPWLYIGMCFSSFCWHVEDHHLYSLNYMHWGAPKMWYGVPGSDALKLEAAMRKHLPDLFEEQPDLLHNLVTQLSPSILRSEGVPVYRCVQNPGEFVLTFPRAYHAGFNCG   144
         mgv1a000700m SEMKYIASGWNLNNLPRLPGSVLSFESCDISGVLVPWLYIGMCFSSFCWHVEDHHLYSLNYMHWGSPKLWYGVPGSDALNLEAAMRKHLPDLFEEQPDLLHKLVTQLSPSILKSEGVPVYRCVQNPGEFVLTFPRAYHAGFNCG   144
 PGSC0003DMT400029865 SDTKYVNSGWNLNNFPRLTGSVLTYESSDISGVLVPWLYIGMCFSSFCWHVEDHHLYSLNYMHFGAPKMWYGVPGADASKLEAAMRKHLPDLFEEQPDLLHKLVTQLSPSILKSDGVPVYRCVQNPGEFVLTFPRAYHAGFNCG   144
   Solyc04g009990.2.1 SDTKYLNSGWNLNNFPRLTGSVLTYESSDISGVLVPWLYIGMCFSSFCWHVEDHHLYSLNYMHFGAPKMWYGVPGADASKLEAAMRKHLPDLFEEQPDLLHKLVTQLSPSILKSEGVPVYRCVQNPGEFVLTFPRAYHAGFNCG   144
          Lus10042566 TVDRYTKSGWNLNNFPRLSGSVLSYESGDISGVLVPWLYIGMCFSSFCWHVEDHHLYSLNYMHWGAPKLWYGVPGKDALKLEEAMRKHLPDLFEEQPDLLHKLVTQLSPSILKSEGVPVYRCAQNPGEFVLTFPRAYHSGFNCG   144
       Cucsa.178490.1 DEEKYVKSGWNLNNFPKLPGSVLSYESSNISGVLVPWLYIGMCFSSFCWHVEDHHLYSLNYMHWGDPKVWYGVPGNGAGKLEEAMRKHLPNLFQEQPDLLHKLVTQLSPSILKSEGVPVYRCIQNPGEFVLTFPRAYHSGFNSG   144
    GSVIVT01023517001 SDERYTKSGWNLNNFPRLPGSVLAFESGDISGVLVPWLYIGMCFSSFCWHVEDHHLYSLNYMHWGAPKIWYGVPGQDALKLEAAMRKRLPDLFEEQPDLLHKLVTQLSPSIVKFEGVPVYRCVQNPGEFVLTFPRAYHSGFNCG   144
    orange1.1g044388m SDERYIKSGWNLNNFPRLPGSVLSYESGDISGVLVPWLYIGMCFSSFCWHVEDHHLYSLNYMHWGAPKMWYGVPGKDALKLEEAMRKHLHDLFEEQPDLLHKLVTQLSPSILKSEGLPVYRCVQNAGEFVLTFPRAYHSGFNCG   144
      Ciclev10018536m SDERYIKSGWNLNNFPRLPGSVLSYESGDISGVLVPWLYIGMCFSSFCWHVEDHHLYSLNYMHWGAPKMWYGVPGKDALKLEEAMRKHLHDLFEEQPDLLHKLVTQLSPSILKSEGLPVYRCVQNAGEFVLTFPRAYHSGFNCG   144
   Gorai.013G187600.1 SDEKYIKSGWNLNNFPRLSGSVLSYESSDISGVLVPWLYVGMCFSSFCWHVEDHHLYSLNYMHLGAPKIWYGVPGKDASKLEKAMRKHLPDLFDEQPDLLHKLVTQLSPSILKSEGVPVHRCVQNAGEFVLTFPRAYHAGFNSG   144
   Gorai.007G276200.1 SNEKYINSGWNLNNFPRLPGSVLNYESSDISGVLVPWLYVGMCFSSFCWHVEDHHLYSLNFMHWGAPKIWYGVPGKDAPKLEEAMKKHLPDLFDEQPDLLHKLVTQLSPSILKSEGVPVYRCVQNAGEFVLTFPRAYHAGFNCG   144
     Thecc1EG026189t1 SNEKYIKSGWNLNNFPRLPGSVLSYESSDISGVLVPWLYVGMCFSSFCWHVEDHHLYSLNYMHWGAPKIWYGVPGKDASKLEEAMRKHLPDLFDEQPDLLHKLVTQLSPSILKYEGVPVYRCVQNAGEFVLTFPRAYHAGFNCG   144
            Bra018612 SDEKYAKSGWNLNNFSRLPGSLLKHEGSDISGVLVPWLYIGMCFSSFCWHVEDHHLYSLNYMHWGAPKLWYGVSGKDAVKLEEAMRKHLPDLFEEQPDLLHKLVTQLSPSKLKTAGVPVHRCVQHAGEFVLTFPRAYHAGFNCG   144
            Bra030735 SEEKYAKSGWNLNNFSRLPGSLLKHEGSDISGVLVPWLYIGMCFSSFCWHVEDHHLYSMNYMHWGAPKLWYGVAGKDAVKLEEAMRKHLPDLFEEQPDLLHKLVTQLSPSKLKTAGVPVHRCVQHAGEFVLTFPRAYHAGFNCG   144
      Thhalv10006591m SVEKYAKSGWNLNNFSRLPGSLLTYEGSDISGVLVPWLYIGMCFSSFCWHVEDHHLYSLNYMHWGAPKLWYGVGGKDAVKLEEAMRKHLPDLFEEQPDLLHKLVTQLSPSKLKTAGVPVRRCVQHAGEFVLTFPRAYHAGFNCG   144
           Aly.334149 SEEKYAKSGWNLNNFPRLPGSLLKYEGSDISGVLVPWLYIGMCFSSFCWHVEDHHLYSLNYMHWGAPKLWYGVGGKDAVKLEEAMRKHLPDLFEEQPDLLHKLVTQLSPSKLKTAGVPVHRCVQHAGEFVLTFPRAYHAGFNSG   144
          AT1G08620.1 SEDKYAKSGWNLNNFPRLPGSLLKYEGSDISGVLVPWLYIGMCFSSFCWHVEDHHLYSLNYMHWGAPKLWYGVGGKDAVKLEEAMRKHLPDLFEEQPDLLHKLVTQLSPSKLKTAGVPVHRCVQHAGEFVLTFPRAYHAGFNSG   144
    Aquca_034_00348.1 NNEKYIKSGWNLNNFARLPGSVLSFESGDISGVMVPWLYIGMCFSSFCWHVEDHHFYSLNYMHWGAPKIWYGVPGEAAVKLEAAMRKHLPDLFQEQPDLLHKLVTQLSPSILLSEGVPVYRCVQNPREFVLTFPRAYHSGFNCG   144
                ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140....
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Supplemental Figure S17. A ML tree and multiple sequence alignments of PKDM7A and PKDM7D in core eudicots. The 
conserved residues compatible with the demethylation activity within the Fe(II) binding site are highlighted in red (H, E, H) and 
those in the αKG binding site are indicated in blue (F and K). �
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Supplemental Figure S18.  A ML tree of PRMT4, PRMT5 and PRMT10 in green plants. 
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