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plasma membrane

active Ras
protein

e R A TE A B B e
(mitogen-activated protein kinase kinase,
MAPKK)

'
@‘ protein X @- protein Y @- m:::)w @ rogg::ory

%1 MAPK [ ISer/Thridi iz (b ig 42
(Molecular Biology of the Cell. 4th edition. Alberts B, Johnson A, Lewis J, et al.
New York: Garland Science; 2002.) 2



L8 ZEMAPKKIEXKESTFYRIIR 1S

Color key for alignment scores

40-50 80-200 >=200

Query
I I !

l I
1 300 600 900 1200 1500

K2 HH B MAPKKIE R (AF165186) 38 2% T 4 B ESTHIE FE




15 ZEMAPKKHHKESTIF 5Byt

Hame Length Original length 5 Trimmed bazesz 3° Trimmed bases

Contig 1 1694
o BQO46541 721 721 0 0
= CKT17209 b643 645 0 0
o DRO34420 805 805 0 0
1= CK718148 739 e 0 0
ﬂ::EMlll?Eﬁ- 7849 784 0 0
= BG594745 641 642 0 0
o CVAT3714 7o7 Te7 0 0
2 CV499729 496 496 0 0
¥ CK565470 205 205 0 0
'_QI:-EQEIEEEE 347 347 0 0
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1 GenBark + | Redraw | 100 ~ SixFranes | Frame from to Length
+1 M 196..1269 1074

= +1m 1.183 183
l B | 4 m1013.1171 159
[ 1 ] -3 m394. 531 138

22 W 866 994 129
- 3 m652. 756 105
[ = ] +3 m 585. 689 105

[ T | +2 m1196.1297 102
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61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621

GGTTGCCTGG
CAAAACCCCA
GTGATTTTTA
TAACAAAATT
CCTCCTGATG
GATCTTCTGG
TCAGTTATAC
ATTGGAAAGG
TTCGCTCTCA
GAACTGAGAA
TTCGACAATG
TTTCTGAAAA
CTCAAAGGCT
TCGAATTTGC
GTACTGGCAA
CCAGAGAGAA
GTCTTACTCG
TGGGTCAACG
CCTGACCAAT
AAGGACAGAC
CAGGATATCG
GAGCTATAAT
TCCAGTCGCA
AGCAGATGGA
TGTGACATTT
ATGACTTATT
TCTACCTTTT
AGCTCCCATT

AAGCAATTTC
TTTGCCTGAA
AGAAGAATTC
TAGCTATGAA
AAGTTGCTCT
TGAATAGAGA
AGCCATCAGA
GAAATGGTGG
AGGTTATTCA
TTAATCAGTC
GTGCTATATC
AGGTCAAAAC
TGTGGTATCT
TAATCAATCA
GCACATCTGG
TTTCAGGAGG
AGTGTGCAAC
TCTATGAACT
TTTCTCCACA
TGTCAGCAAA
ATCTTGGATT
TGGTTTTCTA
ACGTTCCAAA
GCCATTGTTG
TCTACTATGT
TTTGACATTA
AGCACATGAA
TCTCCTAAAA

Kle B E

ACAAGATTTC
AGCAACTTTC
AAGAACCCCA
GAAAGGATCT
CTCCAAATTC
TGGAGTTCGA
CAACCAGTTA
TATTGTGCGG
GATGAATATT
ATCCCAGTGT
CTTAATTTTG
AATACCTGAA
TCATCATGAG
TAGAGGTGAT
ACTGGCTAAT
TGCCTATGAT
AGGTCATTTC
TATGGAAACC
ATTCTGCTCA
TGAACTCATG
TTACTTCACT
CAATGTCTTG
AATTAGAAGC
TACTTTTCAA
ATGTGATTCA
ATCCTTGGTG
GTTGTTTATT
AAAAARAAARARA

TATATAAGAG
ACTTTGGGTG
GTTGCCCAAG
TTTGCTCCTA
CTGACTGAAT
ATTGTTTCGC
TGCTTAGCTG
CTGGTTCAGC
GACGAGTCCA
CCATATGTTG
GAGTATATGG
CGATATCTTG
AAGCATATTA
GTCAAAATCA
ACCCTTGTCG
TACAAAAGCG
CCATATACAC
ATTGTTGACC
TTCATATCTG
AGTCACCCTT
TCCGCAGGAC
CAACTGATGG
CTTTTAAGAA
GCCTCCGGTA
AATGGGAACA
GTGCAAGTGT
GTCAGTGTTG
AAAAAAAAARA

TGAACTTTAA
TTCAAGATTT
AAGCAATTTT
ATCTTAAACT
CAGGAACATT
AGAGTGAAGT
ATTTTGAAGC
ATAAATGGAC
TGCGCAAACA
TCATATGCTA
ATGGTGGTTC
CTGTTATCTG
TTCACAGGGA
CAGACTTTGG
GAACATACAA
ACATTTGGAG
CACCCGAGGG
AACCAGAACC
CATGTGTCCA
TCATCACCAT
CTCCATTGGC
AATTTTGGTC
GGCATTGAGA
GGTAGCGTTG
ACTCCAGATA
TTTTGGTTTA
AACTGAATGT
AAAAAAAARA

MAPKKFH < ORF (] 7 4115 2.

GAAGAATTAC
CAATAAAAAA
TACTGTGATT
TTCTCTTCCT
TAAGGATGGA
TGCAGCTCCT
AGTTAAAGTT
AGGGCAATTT
TATTGCTCAA
TCAGTCGTTC
CTTAGCAGAT
CAAGCAGGTT
TTTGAAACCT
TGTGAGTGCA
CTATATGTCT
CTTGGGTTTA
AGATGATGGC
TTGTGCACCT
GAAGCATCAG
GTACGATGAC
AACACTCACT
AATTAGCTTT
ATCAAAATGA
GGAGTGTAAC
TCCTTTTGAT
CAATTTGACT
AAAATTATTA
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241
301

O ZMAPKKFE X ORFHIERIE

MKKGSFAPNL
SDNQLCLADF
QSSQCPYVVI
YLHHEKHITIH
GGAYDYKSDI
POQFCSFEFISAC

KLSLPPPDEV
EAVKVIGKGN
CYQOSFEFDNGA
RDLKPSNLLT
WSLGLVLLEC
VOKHQKDRLS

ALSKFLTESG
GGIVRLVQHK
ISLILEYMDG
NHRGDVKITD
ATGHFPYTPP
ANELMSHPFT

TEFKDGDLLVN
WTGQFFALKV
GSLADFLKKV
FGVSAVLAST
EGDDGWVNVY
TMYDDQDIDL

K7 542 MAPKKFH JCORFIKI B 1%

RDGVRIVSQS
TQOMNIDESMR
KTIPERYLAV
SGLANTLVGT
ELMETIVDQP
GSYFTSAGPP

EVAAPSVIQP
KHIAQELRIN
ICKQVLKGLW
YNYMSPERIS
EPCAPPDQFS
LATLTEL
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StMAPKKZ Ik iR 8k 79 i S 5 SwiissProt i L

Residue SwissProt* StMAPKK
Number Number Mole%
A=Ala 8.26 21 5.882
C=Cys 1.36 8 2.241
D=Asp 5.46 24 6.723
E=Glu 6.75 17 4.762
F =Phe 3.86 16 4.482
G=Gly 7.08 25 7.003
H = His 2.27 10 2.801
I=1lle 5.97 23 6.443
K=Lys 5.85 21 5.882
L=Leu 9.66 37 10.364
M = Met 2.42 8 2.241
N = Asn 4.06 13 3.641
P =Pro 4.7 21 5.882
Q=GlIn 3.93 17 4.762
R = Arg 5.53 10 2.801
S = Ser 6.55 29 8.123
T=Thr 5.34 15 4.202
V =Val 6.87 25 7.003
W=Trp 1.08 4 1.12
Y =Tyr 2.92 13 3.641

K8 *UniProtKB/Swiss-Prot protein knowledgebase release 201112 statistics
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FrotScale output for user =seguence
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Average flexikility

oa l1aa 15a@ caa| 236 284
Fosition

K]9 StMAPKK [ 22 4 [&] i
(http://web.expasy.org/protscale/, Window size=21)
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=1 168 158 caa fag=1] 308 358
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(http://web.expasy.org/protscale/, Window size=21)
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http://string-db.org/newstring cgi/show network section.pl?identifier=Q9S7U9 **
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E’_;

Name

A
S

p-va

ZMAPKKZ

Combined

lue

potatocontig(196-1266) 5.32e-163
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MAR
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MEK1(Arabidopsis
Putative
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ATMKKZ(Arabidopsis
MAPKKZ(Arabidopsis
mapkk2
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Distribution of 6 Blast Hits on the Query Sequence &

Mouse-over to show defline and scores, click to show alignments |

Color Key for alignment scores

<40 40-50 80-200 ~=200

| | | | |
1 250 500 50 1000 1250

Query

Legend for links to other resources: [ unicene @ cEo [E Gene A structure [ Map Viewer Bl PubChem BioAssay

Sequences producing significant alignments:

Accession | Description Max score | Total score | Query coverage |__\ E value Max ident | Links |
Ak310798.1 Solanum lycopersicum cDNA, clone: LEFL1002BBOS, HTC in leaf 2215 2215 93% 0.0 97% m
Ak2474328.1 Solanum lycopersicum cDNA, clone: LEFL1019DB08, HTC in leaf 2215 2215 93% 0.0 97% m
MM _001227815.1  Splanum lycopersicum MAP kinase kinase (mekl), mRNA =emb|AJD00728 2207 2207 93% 0.0 87% G|
AYE91330.1 Lycopersicon esculentum MAPKE {LeMKK1) mRMNA, complete cds 2076 2076 85% 0.0 97% U]
AF165186.1 Micotiana tabacum MAP kinase kinase mRNA, complete cds 1712 1712 92% 0.0 50% U]
AF443176.1 Micotiana tabacum MAP kinase kinase (MAPKK) mRNA, partial cds 468 468 22% 6e-128 93% U]

K118 StMAPKK DNAZENCBIH [ B X6t 45

http://blast.ncbi.nlm.nih.gov/Blast.cgi
19
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MAPKK LeMKK1 (Solanum lycopersicum)
MAPKK (Solanum lycopersicum)
MAPKK (Solanum tuberosum)
MAPKK (Nicotiana tabacum)

MAPKK2 (Petroselinum crispum)
MAPKK (Vitis aestivalis)

MAPKK?2 putative (Ricinus communis)
Predicted protein (Populus trichocarpa)
MAPKK (Malus domestica)

MAPKK2 (Glycine max)

MAPKK (Medicago sativa subsp. varia)

MEK1 (Arabidopsis lyrata subsp. lyrata)
MAPKK?2 (Brassica napus)

MAPKKZ1 (Brassica napus)

ATMKK2 (Arabidopsis lyrata subsp. lyrata)

MAPKK (Oryza minuta)
MAP kinase (Selaginella moellendorffii)

100 Putative uncharacterized protein (Picea sitchensis)

519 F| FH MEGAS.05 8 1443 ¥t
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100 MAPKK (Malus domestica)
50 Predicted protein (Populus trichocarpa)
MAPKK (Medicago sativa subsp. varia)
100 MAPKK?2 (Glycine max)
MAPKK (Vitis aestivalis)

32

99

76 MAPKK?2 putative (Ricinus communis)

MAPKK2 (Petroselinum crispum)

%0 / MAPKK (Nicotiana tabacum)

MAPKK (Solanum tuberosum)

100
100 MAPKK LeMKK1 (Solanum lycopersicum)
100 MAPKK (Solanum lycopersicum)
97 MEKZ1 (Arabidopsis lyrata subsp. lyrata)
100 MAPKK1 MEKZ1 (Arabidopsis thaliana Mouse-ear cress)

MAPKK?2 (Brassica hapus)

MAPKK1 (Brassica hapus)

ATMKK?2 (Arabidopsis lyrata subsp. lyrata)

MAPKK?2 (Arabidopsis thaliana Mouse-ear cres)

Isoform 2 of MAPPK2 (Arabidopsis thaliana Mouse-ear cre
MAPKK (Oryza minuta)

MAP kinase (Selaginella moellendorffii)

Putative uncharacterized protein (Picea sitchensis)

K120 F| FH MEGAS.05 4K 1443 #r
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