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AAG

CGG
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GTC

GAC

AAA

ACC

CAG

TTA
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CTT
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AAA

GAA

AAA

CCG

CTC
AAT

AAG

TCC

CTT

TCG

TCT

TTC

CCT

GCT

ccce

GAG

TGG

GAC

AGA

TCA CTA TAT TCA TCA ACT CAT
TCG GTT GTT TGT GCA GAT ACT
S v v C A D T
AAA TCT CCG GAG AAC TTC CTT
K S P E N F L
GAA CAA GAT TGG TTT GAT GAA
Q D W F D E
TTT TTT GGC AAG GCA AAT
F F G K A N
TTG TTC AAT CAT CAT CAA
L F N H H Q
AAA ACT AGC TCA ACC GAA
K T S T E
AGC CGG GAA CCG GGT
S R E P G
GTT TCT TGC ATC GGG AGG
\Y% S C I G R
ACT CAG CAA AGA AAA GTG
T Q R K \Y%
GGA GAC AGC CAG GTT
G D S Q \Y%
CGA GCC AGT GAA GAA
R A S E E
CTT GCA GAT ACG GGG
L A D T G
GGT ATA ACC GGG TTC
G I T G F
AAA AGT GCT AAT GTT
K S A N \Y

TCT

AAT

AGC

GGC

AGA

GTA

ATA TAT
GAT CAA
D Q
GAT CTA
D L
AAT GCA
N A
CAC CAC
H H
AAA CCC
K P
GGA AAT
G N
AGA AAG
R K
GTT GAT
v D
GAA TTG
E L
GCA TTT
A F
CAT TTG
H L
ATT AAG
I K
TGG AAA
K
ACT
T
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TGA
ACC
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TCC

AAA
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GGG
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CTT

CCT

CAG

GCA

AAG

GTT

TCG

AGT

CTA
CCG
ATA
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TCA

GAC

GTG
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CGG

GAG ACT GGC CGG TCA
E T G R S

AGT

GAG TCA
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C
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P
GAT
D
TCC
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GTT
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CAA
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S
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P
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F
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AGT
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AAG
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GTT
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381
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541
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CGG
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GTT

CCG

TCG

AAT

AAG
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ATC

AAG

CGT

CAA

GTG

TAT

GTT

ATA

AGA

GTT

GGT

TCG

CAG

GTT

GTT

GGA

GCA

AAA

GGA

GTA

AGC

GAA

CCT

TTT

AGA

GCT

GGT

GTC

AGA

GAT

CTT

GTT

GAT

ATA

AGT

AAG

GCT

GAA

CAT

GCG

AGG

GCT

TTG

GTT

CTT

GAT

GCA

CCG

TTG

GTG

TCA

TCT

CAA

GAG

GAA

AGG

TCC

ACT

TCC

GTT

GGA

TTT

GTT

GAA

TAT

GAT

ATA

TTC

TAC

GGC

GAC
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GCA
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AAT

GAC

CTA

AAT

GTT

AAG

CCG

AAG

TTA

GGT

GGT

AAA

GTG

GAG

AGA

CAA

CCA

GGT

TAT

ATA

GAA

GCA

AAA

CTA

AAA

AAT

CTT

AGT

AAT

TCT

GCG

AGT

GCG

GGT

CAT

ATC

AAG

GAT

ATA

ATA

GAG

TTG

GTA

GAC

GTG

AAA

CAG

TTA

CAG

TCA

GAT

CCA

AAT

elele;

AGA

ACG

AGA

GTT

ACT

ATT

ATA

GTG

CTT

TTG

AAT

TCA

GCA

AAG TGT GAA AAA GAC
K C E K D
TCT AAG AAA GAT GAC
S K K D D
CAG ARA GAT AAA CAG
Q0 K D K OQ
GAT AGT AAT GAT GAG
D s N D E
ATG CAG CAA AAA TCA
M Q Q K S
CGG AAC TAC ATC AGC ATG
R N Y I S M
GTG CTA TCA CAG GAA GAT
v L E D
GAT AAG GAT GAG
D K D E
CCG GCG TTT TAT
P A F Y
ACT CCG GAT CAG
T P D @
TTC CCT GCT CAC
F P A H
CCG GCG CCT ACT
P A P T
AAA CGG CCT CCT
K R P P
TTA GGT TCG TCG
L G s s
AAG TTG AAG GGT
K L K G
TGG GCT AAG AAG
WA K K
AAA GCA ACG ACG
K A T T
AAG GCT GGT CAT
K A G H
AAT GTC GTG ATG
N Vv vV M
AGA GGT TAC ACA
R G Y T
GTG GTT TGT CAT
vV cC H
CTT TTT AAA GAA
L F K E
TTC ATC GAT CAA
F oI D O
GAA GTT AAG AGT

GAA
TAC
GAA
TCA
GCA AAA
GTG
CAT
GGA ACT
CTT TCT
TCG GGT
TTT AGT
TCT ACT
GCA CCG
AGG TCT
GGA GAT
TGT AAG
TCA AAG
TTG TTG
AAC TAT
TCA GGG
AAT GCT
TTT ACC
GAT AGA

CCT CTG

ATT CAA
I Q
GAT AGC
S
AAT
N
GCA
A
GAT
D
CAC
H
AAT
N
TCT
S
CCA
P
GTA
v
TTC
F
CGA
R
TCT
S
ATC

TTT
AAA
AAT
TGG
AGT
GTG
AGT
TGT
TAT
AAG
CCG
GCG
CGA AAA
GGT GAA
GCT ATT
CAG AAT
GAA CTA
GAG GAG
CTG CAA
GAG GAT
AGG CTC

TAC TCT

ATG

CCG

GCT

AAA

CCT

GAA

ATG

GTT

AAT

TCC

ACA

TTC

TTC

CCG

CCT

GGT

CTT

GCA

CTT

TGT

GAT

GGC

GCA

AAT

GTT

GAA

AAA

ATT

GTC

GAA

GCA

GTT

CCA

GAC

CCA
P

1326

1386
440
1446
460
1506
480
1566
500
1626
520
1686
540
1746
560
1806
580
1866
600
1926

1986
640
2046
660
2106
680
2166
700
2226
720
2286
740
2346
760
2406
780
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801

821

841

881

901

921

941

961

981

1001

1021

1041

1061

1081

1101

1121

1141

1161

1181

1201

1221

1241

1261

1281

1301

1321

1341

1361

1381

1401

ATT GAA GCT GAT ATG TGG AGT ATA GGT GTG ATT GCA TAT ATT CTA TTG AGT GGA AGC CGA
I E A D M W S I G v I A Y I L L S G S R
CCG TTT TGG GCT AGG ACA GAA TCA GGA ATC TTT CGT GCT GAT AAT AAT CTT TTG AAT AAT
P F W A R T E S G I F R A D N N L L N N
AAA GAG GAC CAT CCT AAA TGG TGG CCT TCA GTG TCT GCA GAG GCA AGA GAT TTT GTA AAG
K E D H P K w w P S \Y% S A E A R D F v K
CGG CTT AAT AAA GAC CAT CCG CGT AAA AGA ATG ACA GCT TCT CAA GCC TTA AGT CAT CCA
R L N K D H P R K R M T A S Q A L S H P
TGG TTA AGG ACG TCA AAC GAC GCA AAG GTT CCA TTA GAT ATT CTG ATT TTC AAA CTT ATG
w L R T S N D A K \4 P L D I L I F K L M
AGA GCT TAT TTA CGA TCA TCA TCT CTC CGT AAA GCT GCA TTA AAA GCT TTA TCG AAA ACA
R A Y L R S S S L R K A A L K A L S K T
CTT ACG GTT GAT GAA CTG TTT TAT CTG AAG GAG CAG GCC AAA GCC CTG AAA AAG TGG CGT
L T v D E L F Y L K E Q A K A L K K W R

ATG ATG GCT CGT AAA AAG AAA GCT GTT TCT CAT AAA TCA ACG GTG GTG TCA TGT ATG CAT
M M A R K K K A \ S H K S T v \Y% S C M H
CTG AAG GAG CAG TTT GCT TTG TTA GAA GAA TCT TCT GAT ACG AAT TCC TCC ATT GAT GAA
L K E Q F A L L E E S S D T N S S I D E
ACG AAA GTG AAG CAA GAC ATC AAA GCT GGC GCT TAT GAG TTT CCT AGT CCT ACG GCA ACG
T K v K Q D I K A G A Y E F P S P T A T
AGG GCT CAA TTC TTA GAA CCG AAA TCA CTC AAC AAT TTT CTT ACT AAA CAA ATG ACT GAT
R A Q F L E P K S L N N F L T K Q M T D
GCC ATG ATC GAT GAA CTC GCT TCG GAA CTC CCG CTC AGC CCA AGC CTT CAC GAT CAC GCT
A M I D E L A S E L P L S P S L H D H A
AGA CAT CAC GAT TGG CTT GGC CCT AGT GAT GGG AAG CTT AAT TTT CTC GGA TTT GTG AAA
R H H D w L G P S D G K L N F L G F v K
TTC CTA CAT GGT GTG ACC AGC CGC TCG ATC AAA ACC CAT AGC CAT CAT GCT CCA ACT GGA
F L H G \Y% T S R S I K T H S H H A P T G
ACG AGA ACC TGT AAT TCT CGC CAG GAT TTC ACC GAC ACA AAG GAT GAG CCA GAC ACA AGC
T R T C N S R Q D F T D T K D E P D T S
AGA GAA GAT CAT AAT CCA AAA AGC CAC AAT GGG AGA AAT TTT TGC AGA GAT GAT GCT GTC
R E D H N P K S H N G R N F C R D D A \Y%
GAA GCA AAG AAC AGC TCA AAT TCT ACA GAG GAG AGC TTG ACA AAT CAT GAC ATG AGT GAA
E A K N S S N S T E E S L T N H D M S E
GAT GGA AAA ATG TTT GAT CAA ACA AAG CCG AAT ACT ATC ATC ACA GAA GAA GAG AGA GCA
D G K M F D Q T K P N T I I T E E E R A
CTT CCT TTA GAA GCT GCC AAG AAC AAA CCT GAG CCT AAA CCA CAA AAG TCA AAA AAC TGG
L P L E A A K N K P E P K P Q K S K N w
AGC AAG CTG AAG AAG TTG CAG CTT CTG CCT CCT ACA CCT GAT CTA CTG CCT GAA CCT GAA
S K L K K L Q L L P P T P D L L P E P E
ACA GTG GAT TTA AGG CAC CAA ATG ACA GAT GAG AGA AAA AAA GCA GAA AAA TGG ATG CTT
T \Y% D L R H Q M T D E R K K A E K w M L
GAT TAT GCA ATG CAG CAT ATA GTC ACC ACA CTA ACT CCA GCC AGG AAA AAC CTC CTC AAG
D Y A M Q H I \% T T L T P A R K N L L K
AGA TCA ATC AAG GCA CTG GAA AAA GCT AGG AAA TTT AAT CCA CGA GCA CCT AAA CTC ATA
R S I K A L E K A R K F N P R A P K L I
CGA GAG GCA GTT AAC GAG ATC CTT ACA ACG CCA ATT CAA GAT GAT TCA TCT GAT ACA GAC
R E A v N E I L T T P I Q D D S S D T D
ATA ACC ATG GAC CAG GAG TTC TCA GAA ATG GAA AGA GTG GCG ATG CTT GTG GAA GCA TTC
I T M D Q E F S E M E R \4 A M L \% E A F
GAA GCA GTT GTT CCA CTC CCA GAA ATA ATG ACG GCG CCA TGC TGC TTG TAT GAA GCA AGC
E A \Y v P L P E I M T A P C C L Y E A S
TGC CCA GGT TCT CCA TTG CTG CGA GTA AAA CCT AAA AGT ATG GCG GAG TTT GCT TGC TAT
C P G S P L L R \Y% K P K S M A E F A C Y
GAA GTC TTC GGA ACT GAG AGG CCA CAA ACT TCA AAT AAT CGG ACA CTA GAG CAA ATG CTT
E v F G T E R P Q T S N N R T L E Q M L
CAA CTT ATG AGA GCG CTT GGA CAG TTC GGG TTG AAA TTG GGA GGT TAT TTG AGG GAG AGA
Q L M R A L G Q F G L K L G G Y L R E R
GGA TCC AAA GCC CAA GTA AGA AAG CTT TTT TCC AAA AAA ATA ACC AGC TTT GAA AAA ATC
G S K A Q v R K L F S K K I T S F E K I
CAG AGT ATC CGG CCG AGA GCA AAA AGT GTA GCT AAT GTT GAA ACT GTT AAA TCG GCC GGT
Q S I R P R A K S v A N \ E T v K S A G
TCA GTT GAC GTG AAG CGG TTG GAG ACT AGT GGC CGG TCA GAG TCA |TAG| AGC GGC AAT GAT
S A D Vv K R L E T S G R S E S *

AAT GAT GGG CTT ATT GGG CTT TAC ACG TAT GCT TAA TGG GCC CAC ATT TTG TTT CGT TAG
GCC GTA ATT TCA GGC CTA TTT GGC CCA CCA CAA GTA TAA ACA AAC AGC TAT ACA ATT CCA
CCA TTT GAT ATT TCA TTC TTT AAA TTT TGA GAA AAT ATA TAT TCA AAT TCA AGT TGT TAT
GCA CGT TGA ATT TAG TAT TAT TTT GAG ATA GAG AGT AAT CCA CTT GTT TAT ACG AAT TAT
TTG GTA CAT GAA TTT TCT ACT TTC TGC CCA TTT AAA ATA ATA AAA GCA GTA TTA TAT ATG
TAT AGG TTG TTC ATG GAA ATA GAC GAC ATG GCT TCC ACT ATA TCA ATC AAA CCA AAT CAA
TGA GAC GGG CAT ATT TTA GAC AAA GGA TAA TGG GGA AAG TAC ACA GAT AGT TAT TTT TCA
GGC CGC TAT TTA GAG ATC AGT CAG TAC GTA TTT TAT CCT AAA AAT TTG AAC TAA AAA ACT
TAT TTC GGA ATT TTG TGT CTC AAA AAT GAT TAA AAA AAA A
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2586
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880
2766
900
2826
920
2886
940
2946
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3066
1000
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3186
1040
3246
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3306
1080
3366
1100
3426
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3486
1140
3546
1160
3606
1180
3666
1200
3726
1220
3786
1240
3846
1260
3906
1280
3966
1300
4026
1320
4086
1340
4146
1360
4206
1380
4266
1400
4326

4386
4446
4506
4566
4626
4686
4746
4806
4846
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KDHPRKRMTASQALSHPWLRTSNDA-KVPLDILIFKLMRAYLRSSSLRKAALKALSKTLTVDELFYLKEQ

FALLE----—- PSKNGTISLENIKSALMK----- MATDAMKDSRIPEFLGQ--LSALQYRRMD-FEEFCAA
GNKK--—--—--— NDGVKESSESTNTTIE---—--— DEDTKVRKQEIIKVTEQ-LIEAISNGDFESYTKMCDP
FKLLE--———-— PRDGFVSLDNFRTALTR-—--— YSTDAMRESRVLEFQHA--LEPLAYRKMD-FEEFCAA
FALLE---—- PNKNGTISFNNIKTALMK----- HATDAMKEARMHDFLAS--LNALQYRRMD-FEEFCAA
AKALKKWRMMARKKKAVSHKSTVVSCMH----- LKEQFALLEESSDTNSS--IDETKVK---—-- QODIKAG

TIHLNKLE----—————— REEHLVSAFQYFDKDGSGYITIDELQQSCIEHG----—---— MTD-VFLEDII
TVHLNKLE----—————— REENLVSAFSYFDKDGSGYITLDEIQQACKDFG--—--——---— LDD-IHIDDMI
TIDMREILCGLSNLRNSQGDDALQLCFOMYDADRSGCISKEELASMLRALP-EDCVPADITEPGKLDEIF
ALSVHQLEA----L--DRWEQHARCAYELFEKEGNRPIMIDELAS---ELG---—---—- LGPSVPVHAVL
GMTAFEPEA-LGNL--VEGLDFHRFYFENLWSRNSKPVHTTILNPHIHLMGDESACIAYIRITQYLDAGG
AISPYQLEA----L--ERWEEIAGTAFQHFEQEGNRVISVEELAQ---ELN-—-——---—— LAP--THYSIV
ALSVHQLEA----L--DRWEQHARCAYEIFEKEGNRAIMIEELAS---ELG-———---—-— LSPSVPVHAVL
AYEFPSPTA----T--RAQFLEPKSLNNFLTKQMT-DAMIDELAS---ELP---—---—-— LSPSLHDHARH

KEVDQDNDGRIDYEEFVAMMOKGNAGVGRRTMKNSLNIS—----MRDV
KEIDQDNDGQIDYGEFAAMMRKGNGGIGRRTMRKTLNLRDALGLVDNGSNQVIEGYFK
DOMDANSDGVVTFDEFKAAMQR--DSSLQDVVLSSLRTI
HDWLRHTDGKLSFLGFVKLLH----GVSSRTIKAH
IPRTAQSEETRVWHRRDGKWQI--VHFHRSGAPSVLPH
QDWIRKSDGKLNFLGFTKFLH----GVTIRGSNTRRH
HDWLRHTDGKLSFLGFAKLLH----GVSSRSITKVQ
HDWLGPSDGKLNFLGFVKFLH----GVTSRSIKTHSHHAPT-GTRTCNSRQDFTDTKDEPDTSREDHNPK

SHNGRNFCRDDAVEAKNSSNSTEESLTNHDMSEDGKMFDQTKPNTIITEEERALPLEAAKNKPEPKPQKS

maize MCK1
NtCBK2
NtCaMK1l

AtCDPK3

soybean CDPK

lily CCaMK
AtCRKS

CaMK II a-subunit
maize MCK1

NtCBK2

NtCaMK1l

AtCDPK3

soybean CDPK

lily CCaMK
AtCRKS

CaMK II a-subunit
maize MCK1

NtCBK2

NtCaMK1

AtCDPK3

soybean CDPK

lily CCaMK

AtCRKS

CaMK II a-subunit
maize MCK1

NtCBK2

NtCaMK1

AtCDPK3

soybean CDPK

lily CCaMK

AtCRKS

CaMK II a-subunit
maize MCK1

NtCBK2

NtCaMK1l

AtCDPK3

soybean CDPK

lily CCaMK

AtCRK5

CaMK II a-subunit
maize MCK1

NtCBK2

NtCaMK1l

AtCDPK3

soybean CDPK

1lily CCaMK
AtCRKS

CaMK II a-subunit
maize MCK1

NtCBK2

NtCaMK1l

AtCDPK3

soybean CDPK

lily CCaMK
AtCRKS

CaMK II a-subunit
maize MCK1

NtCBK2

NtCaMK1



483
508
520
601
478
625
602
1158 KNWSKLKKLQLLPPTPDLLPEPETVDLRHOMTDERKKAEKWMLDYAMQHIVTTLTPARKNLLKRSIKALE

483
508
520
601
478
625

1228 KARKFNPRAPKLIREAVNEILTTPIQDDSSDTDITMDQEFSEMERVAMLVEAFEAVVPLPEIMTAPCCLY

483
508
520
601
478
625
602
1298 EASCPGSPLLRVKPKSMAEFACYEVFGTERPQTSNNRTLEQMLQLMRALGQFGLKLGGYLRERGSKAQVR

483
508
520
601
478
625
602
1368 KLFSKKITSFEKIQSIRPRAKSVANVETVKSAGSVDVKRLETSGRSES

AtCDPK3

soybean CDPK

lily CCaMK

AtCRKS

CaMK II a-subunit
maize MCK1

NtCBK2

NtCaMK1l

AtCDPK3

soybean CDPK

1lily CCaMK
AtCRKS

CaMK II a-subunit
maize MCK1

NtCBK2

NtCaMK1l

AtCDPK3

soybean CDPK
lily CCaMK
AtCRKS

CaMK II a-subunit
maize MCKL1.
NtCBK2.

NtCaMK1l

AtCDPK3

soybean CDPK

lily CCaMK
AtCRKS

CaMK II a-subunit
maize MCK1

NtCBK2

NtCaMK1



577

1713

1011

1133 266 420

"1

1911

4669

223 358

775

826

706




