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Table S1. The percentage (%) content of secondary structure elements of WT, N31S, T36N and

N31S/T36N was calculated using Yang’s model.

Structure

WT N31S T36N N31S/T36N
elements
o-helix 65.4 57 37.8 40.4
B-structure 0.6 43 44.7 42.5

Random 34 0 17.5 17.1




Appendix A

Protein sequences

MAPK 1

1 maaaaaagpe mvrgqvfdvg prytnlsyig egaygmvcsa ydnlnkvrva ikkispfehq
61 tycqrtlrei killrfrhen iigindiira ptieqmkdvy ivqdlmetdl ykllktghls

121 ndhicyflyq ilrglkyihs anvlhrdlkp snllintted lkicdfglar vadpdhdhtg

181 flteyvatrw yrapeimlns kgytksidiw svgcilaeml snrpifpgkh yldqlnhilg
241 1ilgspsqedl nciinlkarn yllslphknk vpwnrlfpna dskaldlldk mltfnphkri
301 eveqalahpy leqyydpsde piaeaptkfd melddlpkek lkelifeeta rfqpgyrs

MAPK 2

1 mssnqsyvfy rqelnktlwe vpdryqgnltp vgsgaygsvc sstdtrtalr iavkklsrpf

61 gsithakrty relrllkhmk henviglldv fspaksfeef ndvylvthlm gadlnnivkc
121 gkltddhvqf liyqilrglk yihsagiihr dlkpsnlavn edcelkildf glarhtdeem
181 tgyvatrwyr apeimlnwmh ynqtvdiwsv gcimaelltg rtifpgtdhi dqlklilrlv
241 gtpepellgk isseaarnyi gslpympkmn fedvflganp qavdllekml vldtdkrita
301 aealahsyfa qyhdpddepi aepydgstes reldieewkr Ityeevtctv pppldseeme
361s

MAPK 3

1 maaaaaapgg gggeprgtag vvpvvpgeve vvkgqpfdvg prytqlqyig egaygmvssa
61 ydhvrktrva ikkispfehq tycqrtlrei qillrfrhen vigirdilra ptleamrdvy

121 ivqdlmetdl ykllksqqls ndhicyflyq ilrglkyihs anvlhrdlkp snllinttcd

181 lkicdfglar iadpehdhtg flteyvatrw yrapeimlns kgytksidiw svgcilaeml
241 snrpifpgkh yldqlnhilg ilgspsqedl nciinmkarn ylgslpsktk vawaklfpks
301 dskaldlldr mltfnpnkri tveealahpy leqyydptde pvaeepftfd melddlpker
361 lkelifgeta rfqpgapegp

MAPK 4

1 maekgdcias vygydlggrf idfqplgfgv nglvlsatds racrkvavkk ivlsdarsmk

61 halreikiir rldhdnivkv yevlgpkgsd lqgelfkfsv ayivqeymet dlaclleqgt

121 Itedhaklfm yqllrglkyi hsanvlhrdl kpanifiste dlvlkigdfg larivdghys

181 hkgylseglv tkwyrsprll Ispnnytkai dmwaagcila emltgkmlfa gaheleqmq]l
241 ildtipvvre edkeellrvm psfvsstwev krplrkllpd vnseaidfle kiltfnpmdr
301 Itaemglghp ymspyscped eptsqghpfri edeiddivim aasqsqlsnw drypvslssd
361 lewrpdrcqd asevqrdpra gstplaedvq vdprkdsgss serfleqshs smerafeady
421 grscdykvgs psyldkllwr dnkphhysep klildlshwk qaasappraa vaadpvsred
481 epaslfleia qwvkstqsgs eraspppdap eprlsasppg hptpidggas pqfdldvfis
541 ralklctkpe dlpenklgdl ngacisehpg dlvqteafsk erw



MAPK 5

1 mgteagegit fsvppfasvg fctipeggsc rrgggaataa egepslqpll vpppppppgs

61 fwnvesaaap gtscpttapg ssatrgrgns gsgggrrttv ayvineasqg qlvvaeseal
121 gslreaceav gatletlhfg kldfgetavl drfynadiav vemsdafrqp slfyhlgvre
181 sfsmanniil ycdtnsdslq slkeiicgkn tvctgnytfi pymvtphnkv yccdssfmkg
241 ltelmgpnfe lligpiclpl vdrfvqllkv aqasssqyfr esilsdirka rnlytgkela

301 aelarirqrv dnievltadi vinlllsyrd iqdydsivkl vetleklptf dlashhhvkf

361 hyafalnrrn Ipgdrakald imipmvqgsee qvasdmyclv griykdmfld snftdtesrd
421 hgaswikkaf eseptlgsgi nyavlllaag hqfessfelr kvgvklssll gkkgnleklq
481 sywevgfflg asvlandhlr viqaseklfr lktpawylks ivetiliykh fvkltteqps
541 akgelvdfwm dflveatktd vtvvrfpvli leptkiyqps ylsinnevee ktisiwhvlp
601 ddkkgihewn fgassvrgvs iskfeerccf lyvlhnsddf qiyfctelhc krffemvnti
661 teekgrgaed gdcegdsley dyeydengdr vvigkgtygi vyagrdlsnq vriaikeipe
721 rdsrysqplh eeialhkhlk hknivqylgs fsengfikif meqvpggsls allrskwgpl
781 kdneqtigfy tkqileglky lhdnqivhrd ikgdnvlint ysgvlkisdf gtskrlagin
841 pctetftgtl qymapeiidk gprgygkaad iwslgctiie matgkppfye Igepqaamfk
901 vgmfkvhpei pesmsaeaka filkcfepdp dkracandll ideflkvssk kkktgpklsa
961 lIstgsneylr sislpvpvlv edtsssseyg svspdtelka dpfsfkarak scgekdgkgi
1021 rtlflgipde nfedhsapps peekdsgffm Irkdserrat lhriltedqd kvvrnlmesl
1081 aqgaeepklk wehittliss lrefvrstdr kiiattlskl kleldfdshg isqvqvvifg
1141 fgdavnkvlr nhnikphwmf aldsiirkav qtaitilvpe lrphfslase sdtadpedld
1201 vedeheelss nqtvrrpqai tedavatsgv stlsstvshd sqnahrsinv glgrmkietn
1261 rlleelvrke relgallhga ieekdqeirh lklksqpidi pgfpvchins pgtttedsel
1321 pgwlrengad edtisrflae dytlvdvlyy vtrddlkelr lrggmlctlw kaiidfrnkc

MAPK 6

1 maekfeslmn ihgfdlgsry mdlkplgcgg nglvfsavdn dedkrvaikk ivltdpgsvk
61 halreikiir rldhdnivkyv feilgpsgsq ltddvgslte Insvyivgey metdlanvle

121 ggplleehar lfmyqllrgl kyihsanvlh rdlkpanlfi ntedlvlkig dfglarimdp
181 hyshkghlse glvtkwyrsp rlllspnnyt kaidmwaagc ifaemltgkt 1fagaheleq
241 mqlildsipv vheedrgell svipvyirnd mtephrpltq llpgisreal dfleqiltfs

301 pmdrltaeea Ishpymsiys fptdepissh pthiedevdd illmdethsh iynweryhdc
361 gfsehdwpih nnfdidevql dpralsdvtd eeevqvdprk yldgdrekyl edpafdtsys
421 aepcwqypdh henkycdlec shtenyktrs spyldnlvwr esevnhyyep kliidlsnwk
481 eqskeksdkr gkskcerngl vkaqialeea sqqlaererg qgfdfdsfia gtiglsaghq
541 sadvvdkind Inssvsqlel kslisksvsr ekqekgranl aqlgalyqss wdsqfvsgge
601 ecflisqfcc evrkdehaek entytsyldk ffsrkedsem letepveegk rgergreagl
661 Isgggeflls kqlesigtpq thspvgsplk siqatltpsa mksspqiphk tyssilkhln



MAPK 7

1 maekfeslmn ihgfdlgsry mdlkplgcgg nglvfsavdn dedkrvaikk ivltdpgsvk
61 halreikiir rldhdnivkyv feilgpsgsq ltddvgslte Insvyivgey metdlanvle

121 ggplleehar lfmyqllrgl kyihsanvlh rdlkpanlfi ntedlvlkig dfglarimdp
181 hyshkghlse glvtkwyrsp rlllspnnyt kaidmwaagc ifaemltgkt 1fagaheleq
241 mqlildsipv vheedrgell svipvyirnd mtephrpltq llpgisreal dfleqiltfs

301 pmdrltaeea Ishpymsiys fptdepissh pthiedevdd illmdethsh iynweryhdc
361 gfsehdwpih nnfdidevql dpralsdvtd eeevqvdprk yldgdrekyl edpafdtsys
421 aepcwqypdh henkycdlec shtenyktrs spyldnlvwr esevnhyyep kliidlsnwk
481 eqskeksdkr gkskcerngl vkaqialeea sqqlaererg qgfdfdsfia gtiglsaghq
541 sadvvdkind Inssvsqlel kslisksvsr ekqekgranl aqlgalyqss wdsqfvsgge
601 ecflisqfcc evrkdehaek entytsyldk ffsrkedsem letepveegk rgergreagl
661 Isgggeflls kqlesigtpq thspvgsplk siqatltpsa mksspqiphk tyssilkhln

MAPK 8

1 msrskrdnnf ysveigdstf tvlkryqnlk pigsgaqgiv caaydailer nvaikklsrp

61 fqnqthakra yrelvlmkcv nhkniiglln vitpgkslee fqdvyivmel mdanlcqviq

121 meldhermsy llygmlcgik hlhsagiihr dlkpsnivvk sdctlkildf glartagtsf

181 mmtpyvvtry yrapevilgm gykenvdlws vgcimgemve hkilfpgrdy idqwnkvieq
241 lgtpcpefmk klgptvrtyv enrpkyagys feklfpdvlf padsehnklk asqardllsk

301 mlvidaskri svdealghpy invwydpsea eapppkipdk qlderehtie ewkeliykev
361 mdleertkng virgqpsplg aavingsghp sssssvndvs smstdptlas dtdssleaaa

421 gplgcer

MAPK 9

1 msdskedsqf ysvqvadstf tvlkryqqlk pigsgaqgiv caafdtvigi nvavkklsrp

61 fgqnqthakra yrelvllkcv nhkniislln vftpgktlee fqdvylvmel mdanlcqvih

121 meldhermsy llygmlcgik hlhsagiihr dlkpsnivvk sdctlkildf glartactnf

181 mmtpyvvtry yrapevilgm gykenvdiws vgcimgelvk gevifqgtdh idqwnkvieq
241 lgtpsaefmk klgptvrnyv enrpkypgik feelfpdwif pseserdkik tsqardllsk

301 mlvidpdkri svdealrhpy itvwydpaea eapppqiyda gleerchaie ewkeliykev
361 mdweerskng vvkdqgpsdaa vssnatpsqs ssindissms teqtlasdtd ssldastgpl

421 eger

MAPK 10

1 mslhflyycs eptldvkiaf cqgfdkqvdv syiakhynms kskvdnqfys vevgdstftv

61 lkrygnlkpi gsgaqgivca aydavldrnv aikklsrpfq nqthakrayr elvimkcvnh

121 kniisllnvf tpgktleefq dvylvmelmd anlcqvigme ldhermsyll ygmlcgikhl
181 hsagiihrdl kpsnivvksd ctlkildfgl artagtsfmm tpyvvtryyr apevilgmgy

241 kenvdiwsvg cimgemvrhk ilfpgrdyid qwnkvieqlg tpcpefmkkl gptvrnyven
301 rpkyagltfp kifpdslfpa dsehnklkas qardllskml vidpakrisv ddalghpyin



361 vwydpaevea pppqiydkql derehtieew keliykevmn seektkngvv kgqpspsgaa
421 vnsseslpps ssvndissms tdqtlasdtd ssleasagpl gcer

MAPK 11

1 msgpragfyr gelnktvwev pqrlqglrpv gsgaygsvcs aydarlrgkv avkklsrpfq

61 sliharrtyr elrllkhlkh enviglldvf tpatsiedfs evylvttimg adlnnivkcq

121 alsdehvqfl vyqllrglky ihsagiihrd lkpsnvavne dcelrildfg larqadeemt

181 gyvatrwyra peimlnwmhy nqtvdiwsvg cimaellqgk alfpgndyid glkrimevvg
241 tpspevlaki ssehartyiq slppmpgkdl ssvfhganpl aidllgrmlv ldsdqrvsaa

301 ealahayfsq yhdpddepea epydesveak ertleewkel tyqevlstkp lepsqlpgth
361 eieq

MAPK 12

1 mssppparkg fyrgevtkta wevravyqdl qpvgsgayga vesavdsrtg nkvaikklyr

61 pfgselfakr ayrelrllkh mrhenvigll dvftpdesld dftdfylvmp fmgtdlgklm

121 khetlsedri qflvyqmlkg lkyihaagvi hrdlkpgnla vnedcelkil dfglarqads

181 emtgyvvtrw yrapevilnw mrytqtvdiw svgcimaemi tgkilfkgnd hldglkeimk
241 itgtpppefv gklgsaeakn ymeglpelek kdfasvltna spqavnller mlvldaeqrv
301 taaealthpy feslrdtede pkagkyddsf ddvdrtleew krvtykevls fkpprqlgar

361 vpketal

MAPK 13

1 msltrkrgfy kqdinktawe Ipktylapah vgsgaygavc saidkrtgek vaikklsrpf

61 gseifakray rellllkhmh henviglldv ftpasslrsf hdfylvmpfm qtdlgkimgm
121 efsedkvqyl vyqmlkglky ihsagivhrd lkpgnlavne dcelkildfg larhtdtemt
181 gyvvtrwyra pevilswmhy nqtvdiwsvg cimaemltgk tifkgkdyld qltqilkvtg
241 vpgaefvgkl kdkaaksyiq slpqspkkdf tqlfpraspq aadlldkmle 1dvdkritaa
301 qalahpftep frdpeeetea qqpfddaleh eklsvdewkq hiykeisnfs piarkdsrrr
361 sgmklq

MAPK 14

1 msqerptfyr gelnktiwev peryqnlspv gsgaygsvca afdtktghrv avkklsrpfq

61 sithakrtyr elrllkhmkh enviglldvf tparsleefn dvylvthimg adlnnivkeq

121 kltddhvqfl iyqilrglky ithsadiihrd lkpsnlavne dcelkildfg larhtddemt

181 gyvatrwyra peimlnwmhy nqtvdiwsvg cimaelltgr tifpgtdhid qlklilrlvg
241 tpgaellkki ssesarnyiq slagmpkmnf anvfiganpl avdllekmlv ldsdkritaa
301 galahayfaq yhdpddepva dpydgsfesr dllidewksl tydevisfvp ppldgeemes



WT
1 msdtalifrlawdvkklsfdytpnwgrgnpnnfidtvtfpkvltdkaytyrvavsgrnlg
61 vkpsyavesdgsgkvnfleynsgygiadtntiqvfvvdpdtnndfiiaqwn

N31S
1 msdtalifrlawdvkklsfdytpnwgrgnpsnfidtvtfpkviltdkaytyrvavsgrnlg
61 vkpsyavesdgsgkvnfleynsgygiadtntiqvfvvdpdtnndfiiaqwn

T36N
1 msdtalifrlawdvkklsfdytpnwgrgnpnnfidnvtfpkvltdkaytyrvavsgrnlg
61 vkpsyavesdgsgkvnfleynsgygiadtntiqvfvvdpdtnndfiiaqwn

N31S/ T36N
1 msdtalifrlawdvkklsfdytpnwgrgnpsnfidnvtfpkvltdkaytyrvavsgrnlg
61 vkpsyavesdgsgkvnfleynsgygiadtntiqvfvvdpdtnndfiiaqwn



