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SUPPLEMENTAL EXPERIMENTAL PROCEDURES 
Generation of Gene Knockout Parasites 
Oligonucleotides used to amplify targeting sequences from P. berghei genomic DNA are 

described in “Table oligonucleotides”. Depending on construct design, restriction digests with 

KpnI/SacII or ApaI/XbaI were used to release the linear targeting vector from the cloning 

plasmid. Electroporated parasites were mixed immediately with 100 µl of reticulocyte-rich 

blood from a phenylhydrazine treated, naive mouse and incubated at 37°C for 15 minutes. 

Re-invaded parasites were injected intraperitoneally into naive mice. From day 1 post 

infection pyrimethamine was applied in the drinking water for four days. Mice were monitored 

for 15 days to allow any slow growing mutants to reach patency. Drug selection was 

repeated after passage to a second mouse, and resistant parasites were used for cloning by 

limiting dilution, and genotyping.  

 

Genotype Analysis of Mutants.  

Chromosomes of wild type and knockout parasites were separated by pulsed field gel 

electrophoresis (PFGE) on an LKB 2015 Pulsaphor system or CHEF DR III using a linear 

ramp of 60–500 s for 72 hr at 4V/cm. Gels were blotted and hybridized with a probe 

recognizing both the resistance cassette in the targeting vector and, more weakly, the 3’UTR 

of the P. berghei dhfr/ts locus on chromosome 7. Two diagnostic PCR reactions were used 

as illustrated in Fig. 2A. In one reaction primers 1 and 2 were used to determine correct 

integration of the selectable marker at the target locus. Primers 3 and 4 (Fig. 2A) verified 

deletion of the target gene. Sequences for the locus-specific primers (P1, P3, and P4) are 

given in Table S4. The generic primer P2 was either ol248 (5’-

GATGTGTTATGTGATTAATTCATACAC-3’) or ol539 (5’-

CAATGATTCATAAATAGTTGGACTTG-3’), depending on whether the 5’ or 3’ end of the 

tgdhftr/ts cassette was used to verify integration. Having confirmed integration on one end by 

diagnostic PCR, we usually used Southern blot analysis to probe integration on the opposite 

end of the construct. Genomic DNA from wild type and mutant parasites was digested with 

diagnostic restriction enzymes cutting once within the knockout cassette, as illustrated in Fig. 

2A.The fragments were separated on a 0.8% agarose gel, blotted onto a nylon membrane, 



and probed with a PCR fragment homologous to the P. berghei genomic DNA just outside of 

the targeted region. 

 

Phenotype Analysis  
Infections for phenotype screens were initiated by the intraperitoneal injection of 

infected blood containing 5x106 parasites into mice that had been pretreated with 0.2 ml of 6 

mg/ml phenylhydrazine in PBS intraperitoneally to induce reticulocytosis. Asexual stages 

and gametocyte production were monitored on Giemsa-stained blood films.  

Exflagellation was examined on days 3-4 post infection. 5 μl of gametocyte-infected 

blood were obtained from the tail with a heparinized pipette tip and mixed immediately with 

40 μl of ookinete culture medium (RPMI1640 containing 25 mM HEPES, 25% fetal bovine 

serum, 10 mM sodium bicarbonate, 50 μM xanthurenic acid at pH 7.6). The mixture was 

placed under a Vaseline-coated cover slip and 10-20 min later exflagellation centers were 

counted by phase contrast microscopy in 12-15 fields of view using a 63x objective and 10x 

ocular lens. 

Ookinete formation was assessed on the same day. 10 μl of infected tail blood were 

obtained as above, mixed immediately with 40 μl ookinete culture medium, and incubated for 

1 h at 19°C to allow completion of gametogenesis and fertilisation. Each culture was then 

diluted with 0.4 ml of ookinete medium and transferred to a 24-well plate, which was 

incubated at 20°C for a further 21–24 h to allow ookinete differentiation. Cultures were 

pelleted for 2 min at 5000 rpm and then incubating for 5min on ice with 50 μl of ookinete 

medium containing the DNA dye Hoechst 33342 to a final concentration of 5 µg/ml and a 

Cy3-conjugated mouse monoclonal antibody 13.1, which recognizes the P28 protein on the 

surface of ookinetes and any undifferentiated macrogametes or zygotes. Labeled cultures 

were placed on a microscope slide under a Vaseline-rimmed cover slip and P28-positive 

cells counted with a Leica DMR fluorescence microscope. Ookinete conversion was 

expressed as the percentage of P28 positive parasites that had differentiated into ookinetes. 
In vitro cross fertilisation experiments with the srpk mutant were carried out by mixing 5 µl 

volumes of tail blood containing equal number of either srpk, cdpk4 or nek-4 mutant 

gametocytes (Liu et al., 2008). Ookinete conversion was then determined as above.  

For mosquito transmission experiments 50-100 Anopheles stephensi SD500 

mosquito were allowed to feed for 20-30 min on anaesthetized mice that had been infected 

with wild type or mutant parasites 4-5 days earlier, had reached an asexual parasitaemia ~5-

7% and were carrying comparable numbers of gametocytes as determined on Giemsa 

stained blood films. Unfed mosquitoes were removed the following day. On day 14 post 

feeding approximately 20 mosquitoes were dissected and oocysts on their midguts counted. 

DNA replication in the cysts was examined by staining with Hoechst 33342 for 10-15 



minutes before guts were washed and mounted under Vaseline-rimmed cover slips. Images 

were recorded using a 63x oil immersion objective on a Leica DMR fluorescence microscope 

equipped with a Leica DC500 digital camera. On day 21 post feeding another 20 mosquitoes 

were dissected and their guts and salivary glands crushed separately in a loosely fitting 

homogenizer to release sporozoites, which were then quantified using a haemocytometer.  

 Due to day-to-day variations in transmission levels, all data were normalized to a 

matching number of wild type controls analyzed on the same day. Average total infection 

levels for wild type were as follows: 67.5 ± 7.0 % of female gametes transformed into 

ookinetes within 24 h in vitro (n = 25 cultures); 97.8 ± 55.4 wt oocysts were counted per 

infected mosquito midgut on day 14 p.i. (n = 43 experiments); 31,000 ± 7,400 sporozoites 

were obtained per mosquito midgut on day 21 p.i. (n = 34 experiments); 6,600 ± 2,800 

sporozoites were recovered from salivary gland per mosquito on day 21 p.i. (n = 37 

experiments). 

All mutants with salivary gland infections were analysed for the infectivity of their 

sporozoites. 30-50 infected mosquitoes were allowed to feed for 20 min on 3 anesthetized 

naïve C57Bl/6 mice, which are highly susceptible to sporozoite challenge. Mice were 

monitored for blood stage infections from day 3 and until about day 15 post feeding. 
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Tewari et al., Figure S1 A (top) 
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PFI0120c                     SVSI-KYPIYNWELGK---ACLSK----YL----GH(47)RELKLF-----I----KRIP(11)DTYNGEYIICA----ENFVM---EAI----V-LSFL--SAYHP----G-IG---PKF----YKL-----L----FNP----DNY(10)-NI(23)MV---SE------------SFGEDLET----YL-CTVNNK- 
PBANKA_141450                -YKL-IKLIGKGTFGK---VYYAI----DL----ST------QEPV---A-I----KRSP------------KWR----NKVSR---EVD----L-LKKM---NYSK----N-IV----NT----KSI-----F----YTTTD--KGFRIQN-------IV---FK------Y------MTYSLGK----FI-------- 
MAL8P1.203                   -FTC-IPTLGFSKSSN(4)MYRAF--VVPK----DS-NVKKEVKLF-----I----KKIP(11)NEYDGEYVTDG----ENFVM---EAT----A-LAFL--NEYHP----G-IT---PKL----YKI-----L----YEPD---NKY(9)--MY(23)IV---SE------F------FNEDILD----FI-DRRQKK- 
akt1                         -FEY-LKLLGKGTFGK---VILVK----EK----AT------GRYY---A-M----KILK-----KEVIVAKDEV----AHTLT---ENR----V-LQNS----RHP----F-LT----AL----KYS-----F----QT-----HDR-----LC----FV---ME------Y-----ANGGELFF----HL------S- 
MAL13P1.278                  -FSD-PGNIGEGGFGI---VTKMR----FL----TF------PQYY---A-I----KKIS-----KDHIIKSQAA----GQAYL---EAK----Y-HSVL----SHV----N-II----KM----YGC-----M----QD-----EEY-----IY----HV---LE------F-----CSKGSIYS----IS----KNF- 
PBANKA_041040 gsk3           -YKL-GNIIGNGSFGV---VYEAT----CI----DT-----SEKVA-----I----KKVL-------QDPQYKNR------------ELM----I-MKNL----NHL----N-II----YL----KDY-----Y----YT(6)--EKN-----VF--LNVV---ME------Y------IPQTVHK----YM--KYYLR- 
limk1_                       -LIH-GEVLGKGCFGQ---AIKVT----HR----ET------GEVM---V-M----KELI--------RFDEETQ----RTFLK---EVK----V-MRCL----EHP----N-VL----KF----IGV-----L----YK-----DKR-----LN----FI---TE------Y-----IKGGTLRG----II-----KS- 
PBANKA_112690 pk4            -FQN-ISLIGQGGFGS---VYKVS----HR(22)VN(79)FDLKNY-----K----KVIT(15)PYNKRKNINQK----NSFLN---DKN----L-SDNI(7)KKKK(4)KKKII(15)KY----STF-----Y(53)KS(139)KKE(20)-LL----LQ---ME------F-----CKGFTLRR----WL(11)FTY- 
zak                          -LQF-FENCGGGSFGS---VYRAK----WI----SQ-----DKEVA-----V----KKLL--------------------KIEK---EAE----I-LSVL----SHR----N-II----QF----YGV-----I----LEP----PNYG----------IV---TE------Y-----ASLGSLYD----YI----NSN- 
PBANKA_144300 nek-1          -YEV-IKKIGNGRFGE---VFLVK----HK----RT------QEFF---C-W----KAIS------YRGLKEREK----SQLVI---EVN----V-MREL----KHK----N-IV----RY----IDR-----F----LNKA---NQK-----LY----IL---ME------F-----CDAGDLSR----NI--QKCYK- 
PBANKA_080800 crk-4          -YKI-VKKLGEGVYGK---VFKAE----SL----ED----SYLNFA-----V----KVLR---YFWPNFKYKFGS----EEFAIN--EFN----I-MRIL----FHP----N-VV----CL----LDS-----F(53)KY(36)-NNH(52)-IF(23)KV---MN-------(38)DCSLNDILN(38)YV(11)FYP- 
PBANKA_092640                -FEI-YMHIGSGNFSD---VFMVK----LK----ND-----PSKIY---S-L----KIFS-----KEKVNRMNKV----NSVLT---EKK----V-MIKL-NTPGHL----N-VI----KL----IST-----F----KD-----KEN-----VY----LL---YE------Y------ADYELWE----FL-----KT- 
PBANKA_123020 crk-5          -VSL-EEKLGGGTYGD---VYKGK----VV----KY(28)---NIY---A-I----KFFKD-DLRTINEEGISCT------TLR---ELS----C-LKNI---GRHP----N-IL----RL----IDV-----T----ID(18)-SNY(17)-IF----AA---YE------Y-----CDGGDLKK----LIQKTKISE- 
PBANKA_094200                -AVL-LNVIDKQNNTE---------------------------KII----------KIIN-------KKKTLTAF---GETWEN---MIE----Y-ILSI---NQHK----N-LM----KL----YDI-----Y----DD-----GKN-----FY----LI---ME------K-----LRGKELFT----FL------V- 
PF10_0380                    -KNNKKKNVYNWESGK(5)LLSNS----DK----LS(42)KEVKFF-----I----KKIP(11)NEYDGEYLLDG----ENFVM---EAV----A-SAYL--SEHYP----GLIP----KL----YKV-----V----YE(19)-NDK(33)-GY(23)FI---SE------------LYGQDLFQ----YI-NNKNEN- 
PBANKA_100820 pkg            -LLT-ERIIGRGTFGI---VKLVL----HE----PT-----KIRYA-----L----KCVS-----KKSIIELNQQ----NNIKL---ERE----I-TAEN----DHP----F-II----RL----VRT-----F----KD-----SKY-----FY----FL---TE------L-----VTGGELYD----AI------R- 
PBANKA_130520                -YII-LEKINTGSVGQ---VHLAL----DK----KQ-------VIF----------IVFS----KAIDKSTVQGD----EGLFQ(4)EII----V-SCRM----NHP----C-VV----KT----INI-----L----ET-----RDK-----II----QI---ME------Y-----CDGGDLIS----YV------R- 
PFF0750w                     -VSL-EEKLGGGTYGD---VYKGK----VI----KYNNNNNNNDLY---QNT----NYLP(19)FFRDDLRTINE----EGISC(4)ELS----C-LKNI---GRHP----N-IL----RL----IDV-----T----IDRQKLISEY-----IN(23)LA(9)YE------Y-----CDGGDLKK----LIQKTKISD- 
PBANKA_061670 nek-4          -YEK-IRDIGKGNYGN---TILVR----DK----KN-------DHY---V-M----KIIN------ISQMSQKEK----RQCLK---EVE----L-LSKL----NHP----F-IV----KY----IES-----Y----IE-----GET-----LR----IV---MK------H-----CKGGDLYH----YI--QNKKK- 
PFC0420w cdpk3               -YNLSKEPLGKGTYGC---VYKAT----DK----LL-------KIS---RAV----KVVS--------KKKLKNI----PRFRQ---EID----I-MKNL----DHP----N-VV----KL----LET-----F----ED-----SNQ-----IY----LV---ME------L-----CTGGELFD----KI------V- 
insr                         -ITL-LRELGQGSFGM---VYEGN----AR----DIIKGEAETRVA-----V----KTVN-------ESASLRER----IEFLN---EAS----V-MKGF---TCHH------VV----RL----LGV-----V----SK-----GQP-----TL----VV---ME------L-----MAHGDLKS----YL(7)ENNP- 
PBANKA_082690                -SLK-YTVIEEGSFGV---VYKGW----YK----NM-------HVA----------VKVP--VEKMVKQDPYGLT----KRSIN---EWK----I-LSKC----EHP----N-II----KL----HGG-----I----IH-----SYFD----IW----LV---TK------L-----INGSDLHT----IK--NNMNK- 
PBANKA_061520 cdpk4          -YKG-IKILGKGSFGE---VILSK----DK----HT-----GHEYA-----I----KVIS-----KKHVKRKTDK----QSLLR---EVE----L-LKML----DHI----N-IM----KL----YEF-----F----ED-----NNY-----YY----LV---SD------V-----YSGGELFD---EII-------- 
PFI0110c                     -LNSENKIIYNWELGN(4)EFLGH----------AD(45)DDITLF-----I----KKIP(11)NMLYGEYLMGG----ENFVM---EVM----V-YAFL--TKYYP----G-IS---PKL----YKV-----L----FV(11)-TSH-----MS(23)MV---SE------Y------YGKDTYK----YL--RKKGG- 
PF14_0423 eik1               -FFE-EKILGCGGFGY---VMKVK----NK----KF------NITY---A-L----KIIR(8)QTNNKHINEKDN----NSYIM---EEA----IMIAKL----QHE----N-IV----RY----YDA-----W----VE(27)-KNE(51)YFW(17)IL---ME------Y-----CPGKTLRE----AI-----DC- 
PBANKA_082710                -FTL-KKKLGIGGFGE---VWSVS----LK----SD--IEENSSFF-----F----FSIK--KTSHFALKIMDIN----EFNLN---ESI----I-MREK----AHI----N-VI----NF----YCV-----F-----------KGY(15)-FC----FL---LE------------LADTSLEK----VF-----SD- 
PBANKA_112270 tkl5           -IKI-QSYLSKGGFGV---VYKGI(84)GQ----KN(167)INEIF(9)YSI(8)-KLLN(31)MYQNNEHVKKN(48)NCFIN---EAE----KIINKL(23)YHN----N-IV(18)SL(97)FNL(22)NF(53)SY(139)NNY(106)IY(22)LL---LE------Y-----YAKGNLFN----FL------K- 
PBANKA_091210 ck1            -YAL-GKKLGSGSFGD---IYVAK----DI----VT------MEEF---A-V----KLES----------TRSKH----PQLLY---ESK----L-YKILGGGIGVP------KV----YW----YGI-----E-----------GDF-----TI----MV---LD------L------LGPSLED----LF-----TL- 
PFC0525c gsk3                -YKL-GNIIGNGSFGV---VYEAI----CI----DT-----SEQVA-----I----KKVL-------QDPQYKNR------------ELM----I-MKNL----NHI----N-II----YL----KDY-----Y----YT-----ESF(6)--IF--LNVV---ME------Y------IPQTVHK----YM--KYYSR- 
PFB0605w pk7                 -YRI-IRTLNQGKFNK---IILCE----------KD------NKFY---A-L----KKYE(13)NNDKISIKSKY----DDFKN---ELQ----I-ITDI----KNE----Y-CL----TC----EGI-----I-----------TNYDE---VY----II---YE------Y-----MENDSILK-FDEYF-FVLDKN- 
PBANKA_101980 cdlk           -YKF-GKILGCGSFGV---VRECT----NK----KT------NEIY----AV----KIIK-------KKKKHKKN----SNFEK(4)EIN----Y-LSIM----SHE----N-II----KL----KDF-----F----ED-----KNK-----FY----IV---LE------K-----CEGGELFY----KI------V- 
PF07_0072 cdpk4              -YKG-IKILGKGSFGE---VILSR----DK----HT-----GHEYA-----I----KVIS-----KKHVKRKTDK----ESLLR---EVE----L-LKML----DHI----N-IM----KL----YEF-----F----ED-----NNY-----YY----LV---SD------V-----YTGGELFD---EII-------- 
raf1                         -VML-STRIGSGSFGT---VYKGK----WH------------GDVA-----V----KILK------VVDPTPEQF----QAFRN---EVA----V-LRKT----RHV----N-IL----LF----MGY----------MT-----KDN-----LA----IV---TQ------W-----CEGSSLYK----HL-----HV- 
PFC0485w                     -YKL-INVLQSAIYGS---VYLSE----VV----EG-GGNGLSKRY---KAI----KILS---KHLIEMAKDKVQ----EDPLS---EYY------YRDS--MSGHS----N-IL----SC----DNI-----F----DD-----NLY-----IY----MV---MP------F-----AVHGDLFE----VM-----KN- 
PBANKA_113320 pk5            -YHG-LEKIGEGTYGV---VYKAQ----NS----DG------ESFA-----L----KKIR------LEKEDEGIP----STAIR---EIS----I-LKEL----RHS----N-IV----KL----YDV-----I----HA-----KKR-----LI----LV---FE------------HLDQDLKK----LI-----DV- 
PF11_0239 cdpk6              -LSF-KKILGYGAFGE---VHLVE----DN----IC-------KLY----------KVVK------ILKKKSMKH----IKINE---EIN----V-LIYL----DHP----N-II----KI----FDV-----Y----EN-----VDC-----TY----IV---ME------L-----CEGGELMS----RI------K- 
PF13_0206 crk-6              -FDF-LYVIGKGTYGI---VYKAL----DK----KE-------NNF---VAI----KKII-----NLCDENYGIS----KCILR---ELT----I-LQKI----KHK----N-II----NL----KYV-----F----YG-----KDI(13)-LY----LA---FE------Y------CDIDLFN----LI-------- 
PBANKA_136210 tkl3           -III-LNKIGGGSYAQ---VFRGK----YK----GK(36)---KIF----------KSMT(7)DVNHDIEDNINF----EKYVN---SIK----S-YTEV--SEKND(4)EE-VL(18)EI----FRY-----F----PTPIKY-RNYEAKI-LY(23)LI---LQ------Y-----CSGGSLEK----YI(6)KINK- 
MAL7P1.100 nek-4             -SNK-WKDIGKGNYGN---TILVR----DR----KN------DHYV-----M----KIIN------ISQMSQKEK----RQCLK---EVE----L-LSKL----NHP----F-IV----KY----IES-----Y----IE-----GDT-----LR----IV---MK------H-----CKGGDLYH----YI--QNKKK- 
PFE0045c                     -EEIKDKTIYTWALGK---DALSD----KL----YS(47)DQVKAF-----I----KKIP(11)NEYDGEFLVGG----ENFVM---EAV----T-SAFL--TKYHP----GITA----KL----YAL-----L----YEPY---RKY(9)--SF(23)LI---YE------------LFGESLFT----NL---VKSR- 
PFD1165w                     -SDKDAKVLYNWKLGK---SILGK----MI----NS(46)ESVKLF-----I----KKVP(11)NEHKGEYSLGE----ENFVM---EAI----S-LAFL--NKYYP----G-IA---PKF----YGI-----L----YESPDKPNDN(8)--KC(23)MI---SE------------LYGEDVFK----YV-KNKRKE- 
PBANKA_146000 pkb            -FNF-LKVIGKGSYGK---VLLVK----HT----QS------NKLY---A-M----KILK-----KDNIISQNQF----EHTKV---EKN----I-LKCV----SHP----F-IV----KM----YYS-----F----QT-----SKK-----LY----FI---LE------Y-----CPGGELFF----HL------S- 
PBANKA_080220                -------LIKDNTINF---LYKCY----DI----KN-----NKNVV-----I----KCVN-----KEKQLSIMSY----NTYTN---IYK----I-IKKI----DNE----N-II----KI----YDV-----L----EN-----QSH-----FF----II---ME------L-----CEGTDLVD----YV-------- 
PF14_0227 cdlk               -YKF-GKILGCGSFGV---VRECI----NK----MT------KEVY---A-V----KIIK----KKKKHKKSYNF----EKMVKN--EIK----Y-LSIM----SHE----N-II----KF----KDF-----F----ED-----KNK-----FY----IV---LE------K-----CEGGELFY----KV------V- 
PFF1370w                     -FEN-ISLIGQGGFGS---VYKVS----HR(74)DT(102)SDSIY(9)SSS----HKLK(12)RKSKSKIKTNA(48)NGYLS(4)DLI----V-FADN(11)RHD(4)ENVII----KH----RNE(22)DK(53)DN(139)DDN(46)-IN(23)LQ---ME------L-----CKGYTLRK----WL(11)FTY- 
tgfbr1                       -IVL-QESIGKGRFGE---VWRGK----WR----GE-------EVA-----V----KIFS-----------SREE----RSWFR---EAE----I-YQTV--MLRHE----N-IL----GF----IAA----------DN-----KDNGTWTQLW----LV---SD------Y-----HEHGSLFD----YL-------- 
PBANKA_101330                -YDI-IKKIGKGAYGI---VFKAR----CR----KY------KKIV---A-V----KKIF------GAFQNSTDA----QRTFR---EIM----F-LHQL---NGHD----N-II----KL----LDV-----M----RA-----KNDQD---IY----LV---FE------Y------METDLHE----VI-------- 
PF13_0258 tkl3               -ITI-LNKIGGGSYAQ---VFRAK----YK----TI(31)---RYI-----F----PKIN(11)DMNNEKRKDQN-IFTDNFHM---DES----SSMQHV(24)KNN----NDIN(18)EI----FRY-----F----PTPVKY-RNYEAKI-LY(23)LI---LQ------H-----CPGGSLEK----YI(6)KNSP- 
PBANKA_146050 gak            -IKE-DNLISEGAYSF---VYLAN----DL----NT------NKIY---T-I----KKTI--------CQNKEKL----EMAKK---EIN----I-LKSL---PPHK----N-IV----QY----YGS---TII----NE-----NNYKI---VI----ML---ME------Y-----CERGNLLN----IF-----EK- 
PBANKA_113310                -FSD-AGNIGEGGFGV---VTKMR----FL----SF------PQYY---A-I----KKIS-----KDHIIKSQAA----GQAYL---EAK----Y-HSVL----SHV----N-VI----KM----YGC-----M----QD-----DNY-----IY----HV---LE------Y-----CPKGSIYS----IS----KNF- 
PBANKA_122880 tkl6           -LEI-MEFISEGSFGA---IYKAM----WN----NQ-------IIA-----L----KKFN-------SSMTLEGM----RSIAR---EIN----A-YRSI----SHK----Y-IV----KY----YGV-----C----ID-----SDF-----IG----II---LE------Y-----FSKGKIFD----TL-----HK- 
MAL7P1.175                   -SCSDSNNLYNWELGK---QCLLK----ML----DF(44)NGIRLF-----I----KKIP(11)NEYEGEYIINA----ENYVM---EAV----A-LSFL--NEYYP----G-IA---PKL----YRV-----L----FQ(11)-QEN-----IF(23)IV---SE------Y------FGENINE----YI----KRQ- 
PBANKA_092550 cdpk6          -LSF-KKILGCGAFGE---VHLVE----DN----IC-------KLY----------KVVK-----ILKKKKMKNI-----KVNE---EIN----V-LIYL----DHP----N-II----KI----FDV-----Y----ES-----VNC-----TY----IV---ME------L-----CEGGELMN----KI------K- 
PBANKA_131800 kin            -YII-IKNIGKGTFGK---VCLGM----HT----YT------YEIV---A-I----KILN-----KKKLLRIISY----DKILR---EIK----I-HKKI----DHN----H-IC----RF----YEV-----H----EN-----KNN-----IY----MI---LE------Y-----LGNGDLLT----YI------C- 
PBANKA_040110 SRPK           -YRI-EGKLGWGHFST---VWIAT----DL----KS----KPLKFV---A-I----KIQK(7)SAKCEINYLKTV(12)KEQQR---ERL----F-HYNM-----TK----G-VV----SF----IDS-----F----EHKGPN-GTH-----VC----MV---FE------Y------MGPNLLS----LI----KHY- 
PBANKA_071730 crk-3          -IVK-IHQVGQGAYGD---VWMAE----DI----EN-----NKRIA-----L----KKLK------LNGNKEGLA----KTYIR---EIS----I-LNSL----QHK----N-VV----EL----IGV-----I----RT(18)-KNQ(51)ISC(23)MV---FE------Y------VPFDLSG----YS(11)RYK- 
PFC0755c crk-4               -YKI-VKKLGEGVYGK---VFKAE----SL----DD----CYLHFA-----V----KVLR---YFWPNFKYKFGS----EEFAVN--EYN----I-MRIL----FHP----N-VV----CL----IDS-----F(53)NN(126)GDN(51)KIS(21)RI(9)LK------Y(30)DCSLNDILN(38)YV(11)FYP- 
PFA0130c                     -KEKDSKIIYTWDLGR---ESLGK----LL----DS(73)DEIKLF-----M----KKVP(11)KEYDGEYLSVG----ENFVM---ESV----V-LAFL--NEYHP----G-IA---PKF----YKF-----L----YE(7)--NNK(10)-ID(23)MV---CE------F------FGEDIFD----YT-ISEKER- 
PFI0115c                     -FSPNNNPIYNWKLGI---RCLNK----YL----DL(47)SELKLF-----I----KKIP(11)QMYNGEFIENG----ENFVM---EAI----V-LSFL--NEYYP----N-IC---PKF----YRL-----L----YE-----PHY(11)-NI(23)MI---SE------F------FGEDLEN----YI-YNIRNK- 
PFF0520w cdpk2               -YII-DEKLGQGTYGC---VYKGI----DK----VT------NQLY-----------AIK-----EEKKDRLKNI----NRFFQ---EIE----I-MKKL----DHP----N-IV----KL----YET-----Y----EN-----DNY-----IY----LI---ME------L-----CSGRELFD----SI------I- 
PF11_0488                    -IRM-MNLIGRGGFAE---VWEVF----DS----IN------LEMY---A-A----KIHKI-EPSMSNEIKNKII----QRAEN---EIN----I-HIHC-----HR----H-IFIVKLEF----FFV-----F----GS-----ATN-----LL----VG---ME------L-----CD-IDLDK----YI------K- 
map3k3                       -WRR-GKLLGQGAFGR---VYLCY----DV----DT-----GRELA-----S----KQVQ---FDPDSPETSKEV----SALEC---EIQ----L-LKNL----QHE----R-IV----QY----YGC-----L----RDRA---EKT-----LT----IF---ME------Y-----MPGGSVKD----QL------K- 
PBANKA_124070 nek-2          -YDV-VKSIGRGSFGI---VTAVK----NE----QG-------EIF---V-V----KQLD------ISCMNYKEK----MNVIN---ELK----A-LIEV---STHP----F-IV----KY----KEA-----F----IE-----DGT-----LY----VA---MD------Y-----CSKGDLKK----YI--KRAKE- 
PBANKA_040740                -IVD-KHPIGNGRTGL---VFKAI----IR----KE-----NLQVA-----L----KVMA-----KDTILSLKIE----RQVLK---EII----I-QSSL----KHI----N-IL----DL----IAY-----F----ED-----KTR-----LF----LV---LE------I-----ANGGSIRN----KM-----KL- 
csnk1g1                      -FRV-GKKIGCGNFGE---LRLGK----NL----YT-------NEY---VAI----KLEP----------IKSRA----PQLHL---EYR----F-YKQL(4)EGLP------QV----YY----FGP-----C-----------GKY-----NA----MV---LE------------LLGPSLED----LF-----DL- 
PBANKA_070970 pk1            -YKI-SHIIGNGVYGV---VYKAD----CL----EN---------------G----NVVA------LKQTYQKSA-----KYFK---EIE----I-MKKL----KHP----N-IV----KL----KHA-----F----YT(111)YNE(24)-TE(23)II---NN------F(11)ICSCHNLSD----YI-------- 
PBANKA_090380                -YIV-LNNLGKGTYAE---VWKVK----HK----VT------NEIF---A-A----KLLQ--PNQFPKESFNRIV----EMFTK---EII----N-LSIC----QCP----G-VI----KL----HKV-----I----GG-----KEG-----WI----LI---QD------Y-----ANDGTLWK-------------- 
PBANKA_080560                -MNY--TLISAGSDAK---IYKCD----FI----GK-------EAI----------KKVI--YRKYYRHKKIDSK-IRKLRISN---EIK----F-TKKL--ASLNI----D-VP----YL----YFV-----D----TK-----EKS-----LY---------FE------Y-----VNGCTINN----IL------K- 
dapk1                        -YDT-GEELGSGQFAV---VKKCR----EK----ST------GLQY---A-A----KFIK--KRRTKSSRRGVSR----EDIER---EVS----I-LKEI----QHP----N-VI----TL----HEV-----Y----EN-----KTD-----VI----LI---LE------L-----VAGGELFD----FL------A- 
prkca                        -FNF-LMVLGKGSFGK---VMLAD----RK----GT------EELY---A-I----KILK-----KDVVIQDDDV----ECTMV---EKR----V-LALL----DKP----PFLT----QL----HSC-----F----QT-----VDR-----LY----FV---ME------Y-----VNGGDLMY----HI------Q- 
MAL13P1.109                  NVNM-KSYVYNWELGQ---KSLIK----ML----DY(47)KKVKLF-----I----KKIP(11)KKYEGEYLIDK----ENYVM---EAV----S-LAFL--NEYYP----G-IT---PKF----YKI-----L----YE(11)-KKY-----KF(23)LI---SE------F------FGENVFD----YI(4)NTLF- 
MAL13P1.279 pk5              -YHG-LEKIGEGTYGV---VYKAQ----------NN-----YGETF---A-L----KKIR------LEKEDEGIP----STTIR---EIS----I-LKEL----KHS----N-IV----KL----YDV-----I----HT-----KKR-----LV----LV---FE------------HLDQDLKK----LL-----DV- 
PBANKA_040820 cpdk3          -YNLSEEPLGKGTYGC---VYKAT----DK----LL-------KIQ----------RAVK-----VVSKKKLKNI----PRFRQ---EID----I-MKNL----DHP----N-VI----KL----LET-----F----ED-----EEQ-----IY----LI---MD------L-----CTGGELFD----KI------I- 
PF11_0377 ck1                -YAL-GKKLGSGSFGD---IYVAK----DI----VT-----MEEFA----------VKLE---------STRSKH----PQLLY---ESK----L-YKILGGGIGVP------KV----YW----YGI-----E-----------GDF-----TI----MV---LD------------LLGPSLED----LF-----TL- 
PFB0665w                     -YEI-IGLIYYGDKSQ---VYKCI----NM----NN------KRVY---A-M----KVVL-------KECNEIFV----DNFIK---KYL----F-LKNN----PHK----N-II----SI----YDI-----F----CN-----NNY-----IC----II---MD------Y-----CEGSTLLD----YF----MSL- 
PF14_0320 tkl4               -FMI-QKKVGQGAYGK---IYLCH----YP----SN-IKTKQNTCV-----V----KFIN----VPENMNQNYIF----RNIYN---EIK----A-LVIL--NKVYN----N-IKNNKIRN----YGL-----I----LN(29)-DNY(37)-IY----IY---LS--NNKPY-----IFNKSYLY----HI(18)SHI- 
PF14_0294 map-1              -YDI-LKKVGKGAYGV---VFKGR----CK----KN-K-----NIV---A-V----KKIF------GAFQNCTDA----QRTFR---EII----F-LYEL---NGHD----N-II----KL----MDV-----I----KAKN---DND-----IY----LI---FD------F------METDLHE----VI-------- 
PF14_0346 pkg                -LET-ERIIGRGTFGT---VKLVH----HK----PT-----KIRYA-----L----KCVS-----KRSIINLNQQ----NNIKL---ERE----I-TAEN----DHP----F-II----RL----VRT-----F----KD-----SKY-----FY----FL---TE------L-----VTGGELYD----AI------R- 
PFI1285w                     -----------GGFGE---VWKVK----LK----NG-TDLHTSFFY----------SDIK--NTSTFALKILDMN----EFNLN---ESI----I-MREK----AHT----N-II----KI----YCV-----F-----------KGY(15)-LC----FL---LE------------LADTSLEK----LF-----CD- 
camk2a                       -YQL-FEELGKGAFSV---VRRCV----KV----LA------GQEY---A-A----KIIN------TKKLSARDH----QKLER---EAR----I-CRLL----KHP----N-IV----RL----HDS-----I----SE-----EGH-----HY----LI---FD------L-----VTGGELFE----DI------V- 
PFL0080c nek-3               -----LDFMTSDSE-----IHLIR----SI----ES------DEIY-----I----SKVY-----DIYGINEDDL----NKYMN---ELY----I-MNKL---RNCE----N-IV----NI----IDY-----I----KE-----NDT-----LS----FI---LE------F-----CNQGDLHS----DI--LRKKL- 
MAL13P1.196                  -YPM-KEKLGTGSYGE---IWYAI----NI----NK--NSQYKDVV-----L----KKFL------ITKDEETSE----LNAMR---EVY------FGEI--LKNCD----N-IS----RF----IEY-----F-----------KEY(15)-FW----LV---FV------------NEGYSLSK----HL(17)WSI- 
PBANKA_031030 pk7            -YKI-VKTIHEGKYSK---IIMCD----------KD------GELY---A-L----KKYE(14)KDNKVIIKTKY----DDLKN---ELK----I-ITDI----KNE----Y-CL----SC----KEI-----I----TN-----NDE-----VY----IV---NK------Y-----MENESILK----YD(5)FHPN- 
MAL13P1.84                   -YKL-MKLIGKGTFGK---VYSAI----DM----ST-------QEA---VAI----KRSP------------KWR----NKVSR---EVD----L-LKKM---NGST----N-IV----KI----KSV-----F----YTTTK--KGYRIQN-------IV---FK------Y------MTYSLGR----YI-------- 
PBANKA_071990 crk1           -YKK-LNKISEGTYGT---VFRAQ----NK----KT------KKII---A-L----KQLK----NFSNIRHEGFA----ITSLR---EIN----I-LLQL----DHE----N-IL----SI----KEV-----I----VG-----KHLND---IY----LV---ME------Y------IEHELKM----LL-----DN- 
PBANKA_142160                -NKKDRTLDNNGLYKK(5)VVKIK----HK-------------ELY----------SKIN---------ECNKIT------------EVE----I-HKKL----KHC----N-IL----NM----ILS-----A----ED-----EKY-----IC----VF---LE------Y-----SSIGDLYS----FV-------- 
PBANKA_083560 PKAcat         -FNF-IRTLGTGSFGR---VILAT----YK----NE----DLPPVA-----I----KRFE-----KSKIIKQKQV----DHVFS---ERK----I-LNYI----SHP----F-CV----NL----YGS-----F----KD-----ESY-----LY----LV---LE------F-----VIGGEFFT----FL------R- 
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PF14_0516 kin                -IVT-KKKIGKGTFGK---VCLGI----HI----YT------HEIV---A-I----KILN-----KKRLIEIINY----DKIIK---EIE----I-HKNI----NHN----H-IC----KF----YDV-----Y----QN-----KNN-----IY----MI---LE------Y-----VENGNLLT----YI------Y- 
PF14_0392                    -YII-LEKINTGSVGQ---VHVAL----DK----ST-------DTF---VAA----KAID----KSTVQGDIGLF----EKLKD---EIK----I-SCMM----NHP----N-VV----KT----LNI-----L----ET-----KDK-----II----QI---ME------Y-----CDAGDLIS----YV------R- 
PFB0520w tkl1                -LHI-LNLIGRGGYSN---VYRCI----YG----NK-------NIL---R-I----NKFF(10)LKIFLNKKKNI----LEYFT---ELY----I-VSNL----RHP----N-VT----LF----LGA-----I-----------NNP-----RA----IV---LE------Y-----IQYGTLFD----IL-----HK- 
PFL1370w nek-1               -YEV-IKKIGNGRFGE---VFLVK----HK----RT------QEFF---C-W----KAIS------YRGLKEREK----SQLVI---EVN----V-MREL----KHK----N-IV----RY----IDR-----F----LNKA---NQK-----LY----IL---ME------F-----CDAGDLSR----NI--QKCYK- 
PBANKA_101090 tkl4           -ITF-LKKINEHGNGK---IFLCS----YN----IF-----NNKFF---I-I----KLID----IANNINENYIF----KNIFN---EVK----C-LLTF--QNSKK----G-IC----QM----YSY(22)NL----KDL----MNY(51)NFI----FC---YK------Y----LCRYTNVYS----CY--TMILK- 
PFI1280c_1-286               --KLKYTVIEEGSFGV---VYKGW----YK----GM-------HVA----------VKVP--VDKMARQDPYGLT----KRSIN---EWK----I-LAKC----DHP----N-II----KL----CGG-----I----IH-----SYFD----IW----LV---TK------L-----VNGLDLHT----IK--NNMNK- 
cdk2                         -FQK-VEKIGEGTYGV---VYKAR----NK----LT------GEVV---A-L----KKIR------LDTETEGVP----STAIR---EIS----L-LKEL--N--HP----N-IV----KL----LDV-----I----HT-----ENK-----LY----LV---FE------F------LHQDLKK----FM----DAS- 
PBANKA_135090 crk-6          -FDF-MDIIGKGTYGV---VYKAI----DK----KE------NKIV---AIK----KIIN------LCDHNYGIS----KIILR---ELS----I-LQKI----NHK----N-II----VL----RNI-----F----YG-----KDI(13)-LY----LT---FE------Y------CDIDLLN----FT-------- 
PFI1415w                     -IIN-MIYVKEGNDGS---CEKMN----YK----KK(78)KEKEKF(9)KKK----KIMS(11)PHVFKDYMSSN(22)NQAND---QEE(9)NISMNYL--NVPHD--KEH-VL----KV----YTF-----F----PQIID--NDY(51)KII(23)KM(9)EK------M-----EKMKEIKK----MK(18)NKI- 
PBANKA_130920 lammer         -YKV-MRKMGDGTFGR---VLLCQ----HI----VN------KKYY---A-V----KVVR---NVKKYTKSAKIE----ADILK---KIQ------SNDI----KNN----N-IV----RY----HGK-----F----MY-----HDH-----MC----LI---FE------------PLGPSLYE----II----TKN- 
PFB0815w cdpk1               -YFK-VRKLGSGAYGE---VLLCR----EK----HG-----HGEKA-----I----KVIK--KSQFDKMKYSITN(8)HEEIYN---EIS----L-LKSL----DHP----N-II----KL----FDV-----F----ED-----KKY-----FY----LV---TE------F-----YEGGELFE----QI------I- 
mapk1                        -YTN-LSYIGEGAYGM---VCSAY----DN----VN-----KVRVA-----I----KKIS-------PFEHQTYC----QRTLR---EIK----I-LLRF----RHE----N-II----GI----NDI-----I----RAPTIEQMKD-----VY----IV---QD------------LMETDLYK----LL-------- 
PF11_0242 cdpk7              -YEL-HEQLGQGKFST---VYRGI----NK----QT-----NSEFA-----I----KVID------KRSVSIYEK----ELLRS---EIS----I-LRLL----RHP----N-VI----YL----KEI-----I----NT-----KET-----LY----IS---ME------L-----VKGGELYD----FL------L- 
PBANKA_030850 tkl1           -IWL-LKLIGRGGYNN---VYKCL----YI----NN---IKKCRNY----------KMSN(13)ALKICIDKKYS----YDFFS---ELK----I-LSIL----RHP----N-VS----LF----LGG-----I----RD-----PQA-----------IA---LE------Y-----IPYGSIFD----IL-----HK- 
PF08_0044 pk1                -YKI-LHIIGNGVYGV---VYKAD----CL----NN---------------C----SIVA------LKQTYQKST-----RIFK---EIE----I-MKKL----KHP----N-IV----KL----KHA-----F----YT(139)SNN(23)-VH(23)II---NH------F(11)ICSCHNISD----FI-------- 
PBANKA_082960                -YYN-GKIMTFYKYGG--NSLMQW----DK----ET--------------------KRFQ------YKKKVYTVN----EKKKK---YII----F-DKKM--AENKK------------EY----YEY----------DK-------------IW---------NP------------RINNDNND----NI(4)TKRE- 
MAL7P1.144                   -SNKEQNMIYNWKIGK---ECFMK----KL----DS(51)KKKKLF-----L----KKVP(11)KEYDGEYVYSG----ENYVM---EFL----V-LSFL--DTYHP----N-IC---PKL----YKI-----L----YEP----PNK(51)CIT(23)MV---SE------Y------YGEDIFD----FI-IKRRKN- 
PBANKA_093300 PRK4           -SVV-CELVGKGVFSN---VLKCY----DM----TN-------KIH--VA-I----KVIR---------DNHMMH----KAAEK---EIS----I-LKKL(5)DNKK----H-II----RL----LRS-----V----KY-----KNH-----LC----LI---FE------W------MWGNLRI----AL---KKYG- 
PBANKA_130690                -YKI-IKVLSKTTFST---TLKCL----NL----DY(26)KKSKIL(9)QNL----KDLN(11)KNNSSEYIRNS(24)KNYFD(4)ELT----I-LNML(24)TNK----N-II----QL----YDY-----F----YL-----KGH-----LI----IV---TE------Y------MESDLYN----YF------I- 
PF11_0060                    -FDR-AVLLN---------VIDKK----DK----TK-------KII----------KIIN-----KQKVLNSFGV-----SWQN---MME----Y-IISL---NEHK----N-LM----KI----FNI-----Y----DD-----NKN-----FY----IV---ME------K-----LYGKELFN----FL------V- 
PF10_0141 mrk                IFK--PNFLGEGSYGK---VYKAY----DT----IL-----KKEVA-----I----KKMK-LNKISNYIDDCGIN----FVLLR---EIK----I-MKEI----KHK----N-IM----SA----LDL-----Y----CE-----KDY-----IN----LV---ME------------IMDYDLSK----II------N- 
gsk3b                        -YTD-TKVIGNGSFGV---VYQAK----LC----DS------GELV---A-I----KKVL-------QDKRFKNR------------ELQ----I-MRKL----DHC----N-IV----RL----RYF-----F----YSSGEK-KDE-----VY--LNLV---LD------Y------VPETVYR----VA--RHYSR- 
map4k1                       -YDL-LQRLGGGTYGE---VFKAR----DK----VS------GDLV---A-L----KMVK--------MEPDDDV----STLQK---EIL----I-LKTC----RHA----N-IV----AY----HGS-----Y----LW-----LQK-----LW----IC---ME------F-----CGAGSLQD----IY------Q- 
PF11_0147 map-2              -YEI-KHLIGRGSYGY---VYLAY----DK----NA-----NKNVA-----I----KKVN------RMFEDLIDC----KRILR---EIT----I-LNRL----KSD----Y-II----RL----HDL-----I----IP-----EDLLKFDELY----IV---LE------------IADSDLKK----LF------K- 
PF13_0085 pk9                -YIV-EKRIGSGGFGI---VFQGV----HI----QT-----KQKVA-----L----KFIP-----KSNFLDVTDV----HRVFI---EIQ----T-LRGL----IHN----N-II----KM----YDV---NHF-----------QNY-----VC----LI---ME------Y-----AINGDLKN----YI----KNK- 
MAL7P1.91 est                -NYM-DNFVGKGSYGS---VRKVL----YN----ID-LNNEYLKFY-----M----DKIN(22)DKYDIASDSDC----VSYWN---DYY----LELKDH(4)KYEE(4)TKNVQ----KV----QDE----------KN(29)-NKL(37)-CH(23)IL---MH------------CATGDLRK----LL(18)KIL( 
PFI0125c                     -YMS-VENVFNWELGK(5)RLGCT----------NN(42)NVDEVY---VFI----KKIP(11)ELYNGEYILKG----ENYVM---EAV----V-SAFL--SEYHP----G-IS---PHF----YTL-----L----YE(19)-ENG(51)NNI(23)MV---FE------F------FGEDLDC----FM-NRMCIK- 
pf11_0464_1-263              -YIV-LSNLGKGTYAQ---VWKVK----HK----IT------NEIY---A-A----KLLQ--PNQFPKESFNRIV----EMFTK---EII----N-LSIC----QCP----G-VI----KL----HKV-----I----GG-----KEG-----WI----LI---QD------F-----ANDGTLWK-------------- 
PBANKA_092700 tkl2           -FSE-ENKIAKGGNGI---VYKGI----LK----NC------INVA-----I----KVLK-----------KNEN----NGFEN---ELI----I-MSRY----RHN----N-IL----SL----LGY-----A----MN-----TNY-----FY----LI---YE------Y-----VSLGDLRT(37)YI(18)ENQ- 
clk1                         -YEI-VDTLGEGAFGK---VVECI----DH----KA-----GGRHV---A-V----KIVK---------NVDRYC----EAARS---EIQ----V-LEHL--NTTDP----NSTF-RCVQM----LEW-----F----EH-----HGH-----IC----IV---FE------------LLGLSTYD----FI----KEN- 
PFC0385c                     -IVD-KYPIGNGRTGL---VFKAI----IK----KE----ENKKVA-----L----KVMA-----KDTIMSLNIE----RQVLK---EII----I-QASL----KHI----N-IL----EL----IAY-----F----ED-----KTR-----LF----LI---LE------L-----ANGGSVRN----KM-----KQ- 
mapkapk2                     -YKVTSQVLGLGINGK---VLQIF----NK----RT------QEKF---A-L----KMLQ-------------DC----PKARR---EVE------LHWR--ASQCP----H-IV----RI----VDV-----Y----ENLYAG-RKC-----LL----IV---ME------C-----LDGGELFS----RI----QDR- 
csnk1                        -YRL-GRKIGSGSFGD---IYLGT----DI----AA-----GEEVA---IKL----ECVK------------TKH----PQLHI---ESK----I-YKMMQGGVGIP------TI----RW----CGA-----E-----------GDY-----NV----MV---ME------------LLGPSLED----LF-----NF- 
PFC0105w srpk                -YRI-EGKLGWGHFST---VWVAT----DL----KS----KPLKFV---A-I----KIQK(7)SAKCEINYLNTV(12)KEQQR---ERL----F-HYNM-----TK----G-VV----SF----IDS-----F----EHKGPN-GTH-----IC----MV---FE------F------MGPNLLS----LI----KHY- 
PFA0380w eik2                -LQN-EYYLSKGNNNK---MNITT----------TY-------LYM---K-I----RKIL(6)NEEKKNILKGK-----YCYNNG--NFA----L-LSYI--NKKHK----H-NK----RY----HQI----------KE-----KNG(10)-LY----IR---ME------Y-----CK-STLEN----YI------N- 
PFI1685w PKAcat              -FNF-IRTLGTGSFGR---VILAT----YK----NG----NYPPVA-----I----KRFE-----KCKIIRQKQV----DHVFS---ERK----I-LNYI----NHP----F-CV----NL----HGS-----F----KD-----DSY-----LY----LV---LE------F-----VIGGEFFT----FL------R- 
PBANKA_061580 est            -LKL-MHII----FGK---KYKCY----KN----EN------DKMC-----I----GLCY-------------------EKLKK----------IKIKLN-----------N-------SV----IEI-------------------------KY----PK---FD------Y----------IYD----NI-----KA- 
PF11_0156 prk4               -SVV-CELVGKGVFSN---VLKCY----DM----VN-------KIP---VAV----KVIR---------DNDMMK----KAAEK---EIS----I-LKKL---NQYD(4)RH-II----RL----LSS-----I----KY-----KNH-----LC----LV---FE------W------MWGNLRI----AL---KKYG- 
PF14_0476                    -YKI-INKIGDGNFSK---VFCCR----GE----NK------KKCA-----M----KVTK(6)LMCCPLKKTSHY----NCFKR---ELF----I-MKTI--NNKHP----Y-IV----KI----LDY-----------------HEK-----IW(7)-LI---LE------Y-----CEGGNLFE----YI------K- 
PBANKA_060060 nek-3          -YKFETVLEIMTSNSE---IHLVK----SL----DT------NETF-----I----SKVY-----DLYGINENDL----KNYMN---ELY----I-MKKL---ENCE----N-IV----KI----VDF-----I----KK-----NDS-----LS----FI---IE------F-----CNQGDLYS----DI--LRRKI- 
MAL7P1.26                    -MEF--SLISAGSDAK---IYKCV----FI----GK-------EAV-----K----KEIF--R-KYYRHKKIDAK-IRKLRVSN---EIK----F-TKKL(4)IDVP------IL----YF----VDV-----------N-----EKS-----LY---------LE------Y-----VQGCTINQ----IL-------- 
PBANKA_031140                -YYI-IGLIYYGYNSQ---VYKCI----NI----KD------KKTY---A-M----KVVLKERENYEMVKNELNI----DKFMK---KYM----F-LKKN----PHK----N-II----PI----YDI-----F----SD-----NNY-----NF----II---ME------F-----CKGSTLLD----YF----MSL- 
PFI0105c                     -QEIKNKCIFNWDIGK(5)MFDMS----------EN(43)NDIRLF-----V----KKIP(11)KKYNGEYVFGS----ENFIM---EAM----A-LSFL--TEYYP----G-IA---PKL----YKV-----L----IE(11)-KEK-----MF(23)IV---SE------------LFGKDIKK----FL-FTENEN- 
PBANKA_093860 ck2            -YEI-LKKVGRGKYSE---VFNGY----DT----EY-N-----RLC---A-I----KVLK-----------PVKK----KKIKR---EIK----I-LQNL---HGGP----N-II----KL----LDI-----V----KDPVTK-TPS-----------LI---FE------Y-----INNIDFKT----LY-------- 
PBANKA_031420 cdpk1          -YFK-VRKLGSGAYGE---VLLCK----EK----NG-----HSEKA-----I----KVIK--KSQFDKGRYSDDN-KNIEKFHE(4)EIS----L-LKSL----DHP----N-II----KL----FDV-----F----ED-----KKY-----FY----LV---TE------F-----YEGGELFE----QI------I- 
PBANKA_010410                -FDI-AGFLGDGAHGS---VFLAC----ER----RT-------NFI---CVL----KCIS-----KSHLVKSTQE----ALLRK---EIE----L-QAHL----KHP----H-IA----CM----YTW-----F----HT-----SSH-----VF----FV---ME------Y-----CSNGDLFT----YL------N- 
camk1                        -YDF-RDVLGTGAFSE---VILAE----DK----RT------QKLV---A-I----KCIA-------KEALEGKE----GSMEN---EIA----V-LHKI----KHP----N-IV----AL----DDI-----Y----ES-----GGH-----LY----LI---MQ------L-----VSGGELFD----RI------V- 
PFD1175W                     -ENINYERVYSWELGK(5)LLGCS----NK----LS(40)CQGEVY---LFV----KKIP(11)NDNDGEYLLDG----ENFIM---EAV----A-CAYL--SEHYP----G-LT---PKL----YKV(14)NM(53)KS(139)HNH(51)HNH(23)HM---SD------H(325)LFGEDLFQ----YI-NKRNEN- 
PFB0150c                     -YKI-NKIVRKGAHGV---VFSAW(84)DK----NE(103)DDDSY(5)VSL----KIIN-----LKYLSKKNSL----KNILR---EVN----F-LKMC----EHP----N-VV----KY----FES-----F----FWP----PCY-----LV----IV---CE------Y-----LSGGTLYD----LY------K- 
PFL1885c pk2                 -YVL-NKKIGKGSFST---AYIGT----NI----LY-----GNRVV-----V----KEVD---------KSKVKE----SNVYT---EIE----V-LRKV----MHK----Y-II----KL----ISA-----Y----EQ-----EGF-----VY----LV---LE------Y-----LKGGELFE----YL------N- 
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Tewari et al., Figure S1 A (cont.) 
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PFC0485w                     ----RNKCFNEEEAR----YLFHQ----ILLAIKFLH----S-KK--MA-LRDISLENILL----FEN--EKN---GL-----I--YPVLN-----D----PGQAIYFNVNKRNNVILED----YKKMF----GKI----FRPPE--IY-----MKCK---Y---DPT---KVDIFCVGYILYFCL----TK-HELF--- 
PBANKA_113320 pk5            ----CDGGLESVTAK----SFLLQ----LLNGIAYCH----E-HR--VL-HRDLKPQNLLI------N---RE---GE-----L----KIA-----D----FGLARA------FGIPARR----YTHEV----VTLW---YRAPD--IL-----MGSKK--Y---ST----PIDIWSVGCIFAEMV----NG-RPLF(11 
PF11_0239 cdpk6              ----NSESFNETYIK----NIMFQ----ILCAIAYMH----S-NN--IA-HKDLKPENILF------K--EKG---DD(1)--L----KII-----D----FGLAEL------INKSEGI----SKTAA----GTVL---YMAPE--VF-----KKK----F---TI----KCDIWSAGVIMFFLF----TK-SLPF--- 
PF13_0206 crk-6              ----KKHNLNIKEIK----YIIFE----LLLALSYFH----S-NN--YI-HRDIKPENIFI------T---SE---GE-----I----KLG-----D----LGMSVE---------KSDH----MTPTV----VTLW---YRAPE--IL-----LKSTN--Y---DQ----KVDIWSLGCLFMELI----QG-RPLF(11 
PBANKA_136210 tkl3           ----QNKHLSRPQVV----KIFQQ----IAKGMYEIH----S-NN--FF-HRDIKLSNILL------D---EN---KN-----A----FIS-----D----FGLSTY-----FSLNDSPS----AYAIY----GNIF---YAAPE--VL-----KGEG---F---FK----ESDVWSFGVSLWEAL----TK-KIAY--- 
MAL7P1.100 nek-4             ----QNTPIKEKRIL----IWLTQ----ILTALKFLH----S-NH--IL-HRDMKSLNILI------D---SD---KR-----V----RLC-----D----FGISKV------LENTLDY----ANTLI----GTPY---YLSPE--LC-----KDKK---Y---SW----PSDVWATGCLIYELA----TF-RTPF--- 
PFE0045C                     ----RKPILKNRYAK--KKKIIYD----SLNLLIRLH----D-AG--LT-HLDFTPENILI------S---EN---NE-----L----RLC-----D----LAKSTP(9)--QETKGLCL----FESCV-PTVGKSA---YMPPECWKI(22)-DERKKHYF---NVT---CADKYMLGILFIWIW-------NDGH--- 
PFD1165W                     ----GCFGNNLEEKK----KILHE----SLKLITTLH----E-TG--LS-HLDISPENILI------G---NN---CE-----L----KLC-----D----FANSAP(11)NKRLRYYES----YQPCI----SKVP---LLPPECWNI(22)-EERKSFYF---NVS---NADKFMLGIFFIWVW-------NNNY--- 
PBANKA_146000 pkb            ----KLTKFTENIAR----FYISE----IIIALQYLH----K-LN--II-YRDLKPENVLL------D---KN---GH-----I----RLT-----D----FGLSKE------CISDNNS----AKSLC----GTPE---YLSPE--II-----HQTG---H---GK----SADWWSLGVMLYEMV----TG-QLPF--- 
PBANKA_080220                ----SNENISFEKIK----DIIFQ----LLSGISALH----D-NF--II-HRDIKLDNLMF------K---DK---NFEK---L----VII-----D----FDMSIY(113)NTLDSNNT----YTNKV(74)GTKE---YMSPH--CL-----KGM----Y---ST----KTDIYSVGVTIFLII----FK-SFPY--- 
PF14_0227 cdlk               ----KNKCLMESESA----LIVRQ(10)ICCALQYLH----S-NN--II-HRDIKAENFLF------K--NKN---TK(1)--I----KLI-----D----FGMAKR--------VNCEY----LTELC----GSPH---YISPE--LI-----RKK----Y---TM----SSDIWALGVMVFFML----TG-KYPF--- 
PFF1370w                     ----SDKKMNHPLEF----DLFKQ----LIKGLKDIH----A-TC--FI-HRDLKPENIFV------D--PDT---YT-----L----KIG-----D----LGLVRF(5)REKDFNNIDC----YKDNI(20)GTPG---YTAPE---------GGAL---C---DE----KADIYSAALILLELL-------CPRF--- 
tgfbr1                       ----NRYTVTVEGMI----KLALS----TASGLAHLH(4)GT-QGKPAIAHRDLKSKNILV------K---KN---GT-----C----CIA-----D----LGLAVR--HDSATDTIDIA----PNHRV----GTKR---YMAPE--VL(1)--DSINMKHF---ESFK--RADIYAMGLVFWEIA(10)DY-QLPY--- 
PBANKA_101330                ----RADILEEVHKK----YIIYQ----LLRALKYMH------SG--LLLHRDIKPSNILL------N---SE---CH-----L----KIC-----D----FGLARS-ISTEVNENKIPV----LTDYV----ATRW---YRAPD--IL-----LGSTN--Y---TE----GVDMWSLGCIMAELL----LG-KPLF(11 
PF13_0258 tkl3               ----YAKSLTRPKLV----KIFQQ----VAEGMYNIH------TN--QCFHRDLKLSNILL------D---EN---QN-----A----VIS-----D----FGLSTN-----FSSNDSPT----AYAIY----GNIF---YAAPE--VL-----KGEG---F---FK----ESDVWSFAVSLWEAL----TK-KIAY--- 
PBANKA_146050 gak            ----NKDKIKEFHII----KILKD----IISGLNFLH----T-QEIPII-HRDIKLENILC------D---KN---NV-----Y----KIC-----D----FCSHTV(6)NDLKKNELNL----LKYEI-ERDTTIY---YRPPE--LI-----DLYSNGEI---ST----KVDMWMVGCVLYLLL----FG-FHPF(11 
PBANKA_113310                ----KKRIIPEELAY----KYFCN----VVNGLYYLN----Q-MG--IF-HRDIKMENVLV------D---HK---DN-----A----KLS-----D----FGLSAM-------ILGEKS----HSSLC----GTLV---YFSPE--II-----NGEG---Y---DW----RSDIWSLGILLYEML----VG-DVPF--- 
PBANKA_122880 tkl6           ----GEFNLTYELRL----RMCTQ----LAEVMNYLH----EDKK--LV-HRDLKTSNILF------D---DE---YN-----I----KVC-----D----FGKTMK-----LSDNGTVI----LEDNG----GSIG---YMAPECFIE-----GNTI-------TE----KSDIWGLSCCFIEIF----FN-QVPF--- 
MAL7P1.175                   ----RKKMFSIGRKK-KKKKLLYN----CLNLLRKLH----N-AG--LS-HLDFTSHNILI------S---DK---HE-----I----RLC-----D----FGKATP(9)--NNINCIHS----FESCA-PCVGKIR---FIPPECELI(21)-EERKTFYF---NVS---SVDKYMLGIVFIWIW-------NYNF--- 
PBANKA_092550 cdpk6          ----KPQIFSETYIK----NIMFQ----ILCAIAYMH----S-NN--IA-HKDLKPENILF------K--TDG---YD(1)--L----KII-----D----FGLAEL------INKSEGI----SKTAA----GTVL---YMAPE--VF-----KKK----F---TI----KCDIWSAGVIMYFLF----TK-SLPF--- 
PBANKA_131800 kin            ----KNSNINENIAK----RILYQ----LISAIEYLH----K-IN--IV-HRDLKPENILL------D---HN---NN-----I----KLI-----D----FGLSTI-------YSKNNF----LQTSC----GSPF---YTPPE--IL-----LGKK---Y---NPE---LTDVWSLGIILFLLL----NK-KLPF--- 
PBANKA_040110 SRPK           ----DYKGIPINLVR----KIATH----VLIGLQYLH----DVCK--II-HSDIKPENVVV(190)NT---NK---DN(16)DM----KLC-----K(28)FSINEN(141)YVDKDANK----FPIYC(82)ESRY(7)YRAPE--VI-----LKSG---F---NE----TADIWSFACMVFELV----TG-DFLF(17 
PBANKA_071730 crk-3          ----NMNLFTIGEIK----NIMLQ----LFQALEYCH----K-NN--VI-HRDIKIANLLI------D---AN---GI-----L----KLA-----D----FGLARF-----HIDSFASN----MTNRV----ITLW---YRPPE--LL-----LGSEN--Y---SS----SVDMWSCGCVLGELL----TS-NPLF(11 
PFC0755c crk-4               ----EMPSLTEIQTK----VVIYQ----MLQGINHFH----K-KF--II-HRDIKPANTLI(10)NDP---KE---WI-----V----KIA-----D----FGLGVY-----DHFLKAET----KDSNI----ITLQ---YRPPE--IL-----CNSTLYNY---------SVDIWSVGITMCECL----LG-FVPV(13 
PFA0130C                     ----MGTEEWFEDVK----KILFK----SLKLLIRLH----D-VG--IT-HLDLTPENVLI------T---KN---FD-----I----RFC-----D----FGKSAP(9)--KEMNKMIL----FESCQ-PNIGKNP---NTPPECWDL(22)-EERKIYYF---DVR---SADKYMLGIFFIFLW-------NDGY--- 
PFI0115c                     ----KTYKFKKNDKK----KIMLE----CLKLINKLH----Q-VG--IC-HLDFSIDNILI------S---KN---GD-----M----RLC-----D----FSKSTP(9)--KKMKNLCL----FESCI-PSVGKTR---YIPPECWDL(22)-EERKQYYF---DVS---CVDKYMLGILFIAIW-------NNGY--- 
PFF0520w cdpk2               ----ENGSFTEKNAA----TIMKQ----IFSAIFYLH----S-LN--IV-HRDLKPENFLF---QSEN---KD---SL-----L----KII-----D----FGLSKN-------LGTGEF----TTTKA----GTPY---YVAPQ--VL-----DGK----Y---DK----KCDIWSSGVIMYTLL----CG-YPPF--- 
PF11_0488                    ----YHGPINELLAL----CWIKQ----ILLGLLYMK----N-LPTGKVHHCDLKPANLLI----------KD---GI-----I----KIS-----D----FGLAKL------ILPDTHQ----YYNGG----GTLY---YQPPE--CL-----KNKKNLLI---TD----KIDIWSLGCILYEML----FC-ERPF--- 
map3k3                       ----AYGALTESVTR----KYTRQ----ILEGMSYLH------SN--MIVHRDIKGANILR------D---SA---GN-----V----KLG-----D----FGASKR---LQTICMSGTG----MRSVT----GTPY---WMSPE--VI-----SGEG---Y---GR----KADVWSLGCTVVEML----TE-KPPW--- 
PBANKA_124070 nek-2          ----MKTIIPENKIK----RWLLQ----IITAIKFIH----E-KK--LI-HRDLKCNNIFL------D---EN---EK-----A----KIG-----D----FGLAKL-------LEKTDQ----TNTLC----GTVG---YMAPE--VC-----KNVP---Y---SF----SADIWSIGVILYELI----AL-RHPF--- 
PBANKA_040740                ----KHDTFKEEQVA----LYVYQ----IADALSYLH----N-FN--II-HRDLKPDNILI(11)NVS---KI---YKYGI--I----KIA-----D----FGFSCQ------LKNKRQK----RSTFC----GTVD---YMPPE--II-----NQIP---Y---GC----NADLWCLGIVIFELL----VG-FPPF--- 
csnk1g1                      ----CDRTFTLKTVL----MIAIQ----LLSRMEYVH----S-KN--LI-YRDVKPENFLI-GRQGNK---KE---HV-----I----HII-----D----FGLAKE(4)ETKKHIPYRE----HKSLT----GTAR---YMSIN--TH-----LGKEQ------SR----RDDLEALGHMFMYFL----RG-SLPW--- 
PBANKA_070970 pk1            ----KKCFFNENQVK----IYLYQ----LIRATLYLH----S-LC--IT-HRDIKPQNILI(226)DE--LDN---IY(16)YI----KLC-----D----FNTSTK-------LKENYK----YLSYV----CSRY---YRAPE--LLF----GSNY---Y---SH----AIDTWSIGCVMGELI----LG-KPLF(11 
PBANKA_090380                ----ENLSNNMSEAF----LYFIQ----LLQGMWYIQ----D-MN--IV-HRDLKPTNILR------Y---SN---KK-----I----VIA-----D----FGWSEH--------IDSCN----LHPNE--WPGTLE---INPPE--VL(1)--NTGP---M---TE----KIDNYALGMNMILFI----SG-RFVC(4) 
PBANKA_080560                ----SISQYQPNIPK----FIGIT--------LAKIH----N-GN--VI-HGDFTTSNLIL-RYSYIN---EN----E(16)EI----KLCVI---D----FGLSFL---------------------------------SASVE--------------------DK----AVDLF----VLLKAI----KSFHSEF--- 
dapk1                        ----EKESLTEEEAT----EFLKQ----ILNGVYYLH----S-LQ--IA-HFDLKPENIML------L--DRN---VPKPR--I----KII-----D----FGLAHK-------IDFGNE----FKNIF----GTPE---FVAPE--IV-----NYEP---L---GL----EADMWSIGVITYILL----SG-ASPF--- 
prkca                        ----QVGKFKEPQAV----FYAAE----ISIGLFFLH----K-RG--II-YRDLKLDNVML------D---SE---GH-----I----KIA-----D----FGMCKE------HMMDGVT----TRTFC----GTPD---YIAPE--II-----AYQP---Y---GK----SVDWWAYGVLLYEML----AG-QPPF--- 
MAL13P1.109                  ----VVSDISNEDKK----KILYN----SLNLLMRLH----N-AG--LT-HLDLSPDNMLI------S--PKN---YE-----M----RLC-----D----LSQSTP(11)LNSIKPFES----FEPCI----GKIE---YIPPECWKI(22)-EERKKYYY---DVS---CADKYMLGIFFIWMW-------NNGF--- 
MAL13P1.279 pk5              ----CEGGLESVTAK----SFLLQ----LLNGIAYCH----D-RR--VL-HRDLKPQNLLI------N---RE---GE-----L----KIA-----D----FGLARA------FGIPVRK----YTHEV----VTLW---YRAPD--VL-----MGSKK--Y---ST----TIDIWSVGCIFAEMV----NG-TPLF(11 
PBANKA_040820 cpdk3          ----KKGSFVEMYAS----FIMKQ----IFSVLNYLH----I-RN--IC-HRDIKPENFLF---YDKS---TE---SL-----I----KII-----D----FGLAAY------FNDIDYE----MKTKA----GTPY---YVAPQ--VL-----TGC----Y---DY----KCDLWSAGVLFYIIL----CG-YPPF--- 
PF11_0377 ck1                ----CNRKFSLKTVL----MTADQ----MLNRIEYVH----S-KN--FI-HRDIKPDNFLI-GR--GK---KV---TL-----I----HII-----D----FGLAKK(4)RSHTHIPYKE----GKNLT----GTAR---YASIN--TH-----LGIEQ------SR----RDDIEALGYVLMYFL----RG-SLPW--- 
PFB0665w                     ----VPGSLDVYEIK----KIMKN----IFIALDFFH----S-NN--II-HRDIKLENIMF(196)CS--IHN---YN(16)NM(8)SDLCII---D----MDMIEI--VSKTKFPGINK----SKIIC----GTPP---YMPPE--SF-----DGIV-------SP----GNDIWACGVILYVLM----DG-RFPY--- 
PF14_0320 tkl4               ----KCIKYTYVLFI---LHLFIQ----IMDKLKNIH----K-KG--IA-HFDINTNNIMI(41)HMN---HI---YN(16)SV----NIY-----D----FGECKF----FFNNTDFIF----LRTNR----GNEI---FSAPE--LL(49)-QKSKLLFY---VF(40)LTDIWLLGLLLYEMI----TK-KQVFNLS 
PF14_0294 map-1              ----KADLLEEIHKK----YIIYQ----LLRALKYIH----S-GG--LL-HRDIKPSNILV------N---SE---CH-----I----KVA-----D----FGLARS-ISTHVNENKVPI----LTDYV----ATRW---YRAPE--IL-----LGSTH--Y---TE----DVDMWSLGCIMGELL----CG-KPLF(11 
PF14_0346 pkg                ----KLGLLSKSQAQ----FYLGS----IILAIEYLH----E-RN--IV-YRDLKPENILL------D---KQ---GY-----V----KLI-----D----FGCAKK---------VQGR----AYTLV----GTPH---YMAPE--VI-----LGKG---Y---GC----TVDIWALGICLYEFI----CG-PLPF--- 
PFI1285w                     ----KRTVYNLNFVR----LTLLE----IANIMSYIH--KPNIKQEFYI-YRDLKPDNVLI----------KG---KK-----I----LIT-----D----FNLSRK-----VDQDFEFL----MSQCC----GTKG---HLAPE-----------QKSVCY---DK----NVDVWAFSIIISKFL----KHQNFHY--- 
camk2a                       ----AREYYSEADAS----HCIQQ----ILEAVLHCH----Q-MG--VV-HRDLKPENLLL------A--SKL---KG(2)--V----KLA-----D----FGLAIE------VEGEQQA----WFGFA----GTPG---YLSPE--VL-----RKDP---Y---GK----PVDLWACGVILYILL----VG-YPPF--- 
PFL0080c nek-3               ----NNEIYTESEIF----NILHQ----ILNGLNIIH----Q-NG--II-HGDLKSTNIFI----------KD---NK-----I----KIG-----D----FGISSE-----------QS----SNNNL----GTLN---CLSYE--SI-----KFKK---T---NK----LSDLFQVGCILYELA----TL-SSPF--- 
MAL13P1.196                  ----KKQNIGMLVLK----DLLRQ----ILNGIYIAH----K-KG--IT-HRDIKMENIFV------S---ST---TPFT---V----RIG-----D----WGSAVE------YKNEHFS----FIPSK--DEETNG---YQPPE--SL(6)--NFMRLPYY-----------DMWSIGIVFLQFI----LGTKNPL(38 
PBANKA_031030 pk7            ----ESYFIPIPVIK----CMVKN----ILKSLLYVH----TKKN--IC-HRDVKPSNILL------D---KN---GI-----I----KLN-----D----FGDSEY--------MINKK----IKGTR----GTYK---FMPPE--FF------VNTKCYY---GE----KVDIWSLGICIYALF----YK-VLPF(4) 
MAL13P1.84                   ----RMKKQEKRENN--------Q----ICIGIKDLH----K-ND--FA-HRDLKPDNILI------DLDSSN---IK-----I----EIC-----D----LGSAKK-------VQRNII----SIPYI----CSRW---YRAPE---------LLCGSMFY---TT----EVDLWSLGCIIFELI----NL-CPLF(18 
PBANKA_071990 crk1           ----KSPGFTVSELK----CLLKQ----LLNGVNYLH----T-NW--VM-HRDLKPTNLLY------S---NK---GI-----L----KIC-----D----FGMARK-----FSHVDNPN----FTKNV----VTLW---YRAPE--LL-----LGEKC--Y---TN----KIDMWSIGCIFAEMI----LK-KPLF(11 
PBANKA_142160                ----GFNILKEKEVK----IIVSQ----ILFALYYLH----I-KG--II-HCDLKLENLLL(38)KEN---IK---NN(9)--V----KLC-----D----FGLSVK-----CEFDKFYP----FNGIR----GSYG---FIAPE--LF-----QECS---F---NN----KIDMWALGIISFLLL----GG-YKPF--- 
PBANKA_083560 PKAcat         ----RNKRFPNDVGC----FYAAQ----IVLIFEYLQ----S-LN--IV-YRDLKPENLLL------D---KD---GF-----I----KMT-----D----FGFAKV---------VNTR----TYTLC----GTPE---YIAPE--IL-----LNAG---H---GK----AVDWWTLGIFIYEIL----VG-YPPF--- 
PF14_0516 kin                ----NNYNINENNAR----RILYQ----LINAIEYLH----E-IK--IV-HRDLKPENILL------D---NN---NN-----V----KLI-----D----FGLSTI-------YRKNCL----LTTSC----GSPF---YTSPE--IL-----LGQK---Y---EAE---LTDVWSLGIILFLLL----NH-RLPF--- 
PF14_0392                    ----NKLYLDEVSAQ----YFFRK----IVEGLKYMH----K-NN--IA-HRDLKPENIFL---CKIQ---IS---QK(16)DL----KIG-----D----FGACCI-------NEKNKL----HHDIV----GTLS---YAAPE--VL-----NCNNNNGY---NSE---KADIWSLGIILYAML----FG-LLPY--- 
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PFB0520w tkl1                ----YKINMKLQDII----KISKD----ITAFMSFLH----N-KG--IM-HCDLKSSNILI------S---IT---RD-----I----KIC-----D----FGLSVF------NKYNKPK----YLGIV----GTYQ---WTAPE--VL-----RSEG---Y---TK----EADIYSFGVILWEMI----HR-KIPF--- 
PFL1370w nek-1               ----MFGKIEEHAII----DITRQ----LLHALAYCH(4)GP-NGERVL-HRDLKPQNIFL----------ST---GI(16)PI---AKIG-----D----FGLSKN-------IGIESM----AHSCV----GTPY---YWSPE--LL-----LHETKS-Y---DD----KSDMWALGCIIYELC----SG-KTPF--- 
PBANKA_101090 tkl4           ----NRIYIKIIQLK(5)LNIFIQ----IIEQIIYVH----K-KK--II-HFDINTCNILI(93)MKK---KD---CQ(6)--I----VIS-----D----FGESKF----FLRDTDFIF----FRKNR----GNEI---LAAPE--LL(77)-DKIRILRY(6)KS(40)KSDIWSLGSLLYEMI----TN-ESLF--- 
PFI1280c                     ----DEKVLGIDISL----KMCRQ----LAEVINFLH(4)NK-KN--VIIHRDIKPENLII------D---SD---WN-----I----HLC-----D----FGDAEE--------CEDGI----VTNVS----GATWI--YAPPE--LLTCHPLKQSSDYNF(6)SY----KWDIWSMGCVFQEMM----NL-PSPF--- 
cdk2                         ----ALTGIPLPLIK----SYLFQ----LLQGLAFCH----S-HR--VL-HRDLKPQNLLI------N---TE---GA-----I----KLA-----D----FGLARA------FGVPVRT----YTHEV----VTLW---YRAPE--IL-----LGCK--YY---ST----AVDIWSLGCIFAEMV----TR-RALF(11 
PBANKA_135090 crk-6          ----KIYNLNIKEVK----YIIFE----ILLALCYLH----S-NN--YL-HRDIKPENIFI------N---SK---GE-----I----KLG-----D----LGLSVE---------KSDN----MTPSV----VTIW---YRSPE--LL-----LKQNN--Y---DQ----KIDIWSLGCLFVELI----TG-RPLF(8) 
PFI1415w                     ----NNRRKKEYKKK(11)EILRQ----LLNVCLYLY----R-NK--IF-HSDIKPSNIVI----------KN---IH(16)YL(13)KLI-----D----FEYCQI------IYDKNGL----VNSGG----TTSI---FKPLE---------DFKNKNIY---AL----PKLVWIIGITIFILL----TG-THPF--- 
PBANKA_130920 lammer         ----DYNGFHIEDIK----LYCIE----ILKALHYLR----K-LK--LT-HTDLKPENILL------D---DP---HF(16)QI(7)IKII-----D----FGCATF---------KTDY----HGSII----NTRQ---YRAPE--VI-----LNLG---W---DV----SSDMWSFGCILAELY----TG-NLLF(10 
PFB0815w cdpk1               ----NRHKFDECDAA----NIMKQ----ILSGICYLH----K-HN--IV-HRDIKPENILL------E--NKH---SL(2)--I----KIV-----D----FGLSSF-------FSKDNK----LRDRL----GTAY---YIAPE--VL------RKK---Y---NE----KCDVWSCGVILYILL----CG-YPPF--- 
mapk1_1-289                  ----KTQHLSNDHIC----YFLYQ----ILRGLKYIH----S-AN--VL-HRDLKPSNLLL------N---TT---CD-----L----KIC-----D----FGLARV---ADPDHDHTGF----LTEYV----ATRW---YRAPE--IM-----LNSKG--Y---TK----SIDIWSVGCILAEML----SN-RPIF(11 
PF11_0242 cdpk7              ----AETRLSEIHAN----KIITQ----LIKTVAYLH----R-CG--II-HRDIKPENILL---TDKS---RD---AQ-----I----KLT-----D----FGLSTL-------CAPNEL----LKEPC----GTLA---YVAPE--VI-----TLQG---Y---NH----KVDAWSIGIILYLLL----SG-KLPF--- 
PBANKA_030850 tkl1           ----KKTKIKILDII----KMCKD----ITSFMSFLH----N-KG--IL-HCDLKSPNILL------S---ES---GE-----I----KIC-----D----FGLSIQ------NFDNKPK----YLGIV----GTYQ---WTAPE--IL-----RGEG---Y---TK----KADIYSFGVILWELL----HR-TIPF--- 
PF08_0044 pk1                ----KKSFLNENQIK----IYLYQ----LIRATLYLH----S-LC--IT-HRDIKPQNILI(245)ND---NT---DK-----I(85)KLC-----D----FNTSIK-------LKENYK----YFSYV----CSRY---YRAPE---------LLFGSNYY---SQ----AIDTWSIGCVMGELL----LG-KPLF(11 
PBANKA_082960                ----KTYVYPEYMIA----EILRQ----LLKACFYLY----E-NQ--IY-HSDIKPSNIVA----------KN---IK(16)YI(13)KII-----D----FEYSQK---------CYGE----EANVG----GTTSL--FKPLE--NF-----RKKKINIF---------SKMVWIIGITIFILS----TG-THPF--- 
MAL7P1.144                   ----IFLKIRRKDKI----NILHA----CLKLLARLH----D-AG--LC-HLDLTPDNILI------S---KS---MD-----L----RLC-----D----FAKSTP(9)--KESEDSYK----FESYE-THVAKSA---YTPPECWEI(22)-EERKQFYF---DVA---CADKFMLGVLFIWIW-------TSGN--- 
PBANKA_093300 prk4           ----NGHGLNAAAVH----CYTKQ----LFIALRHMR----K-CR--IM-HADLKPDNILI------N---EK---FN-----A---LKVC-----D----LGSASD--------ISENE----ITSYL----VSRF---YRAPE--II-----LGFR---Y---DS----QIDVWSAAATVFELA----TG-KILF(11 
PBANKA_130690                ----KKGKLGTLGQL----QILTK---NLLQGLAYIH----S-KK--LI-HCDLKPENIMI(30)DSN---EK(6)DN(16)KI----KII-----D----FNSSIF---------EFDK----LEMYV----QTRP---YRSPE--VL-----LQHN---Y---DS----KIDMWSLGCILFEFL----TK-KILF(43 
PF11_0060                    ----YKKQVKENICK----YIISQ----ILQAVYYLH----Y-HN--II-HRDIKPENLMF(1)---H---KK---TK(9)--L----VLI-----D----YDTCHF(205)IYQNQKNE----ITNIC(82)GTYG---YIAPE--II-----KGFN---Y---SI----LSDMWSIGIIFYILM----TG-ITPL--- 
PF10_0141 mrk                ----RKIFLTDSQKK----CILLQ----ILNGLNVLH----K-YY--FM-HRDLSPANIFI------N---KK---GE-----V----KLA-----D----FGLCTK(11)RDKYKKNLN----LTSKV----VTLW---YRAPE--LL-----LGSNK--Y---NS----SIDMWSFGCIFAELL----LQ-KALF(11 
gsk3b                        ----AKQTLPVIYVK----LYMYQ----LFRSLAYIH----S-FG--IC-HRDIKPQNLLL------D--PDT---AV-----L----KLC-----D----FGSAKQ-------LVRGEP----NVSYI----CSRY---YRAPE--LI-----FGATD--Y---TS----SIDVWSAGCVLAELL----LG-QPIF(11 
map4k1                       ----VTGSLSELQIS----YVCRE----VLQGLAYLH----S-QK--KI-HRDIKGANILI------N---DA---GE-----V----RLA-----D----FGISAQ------IGATLAR----RLSFI----GTPY---WMAPE--VA-----AVALKGGY---NE----LCDIWSLGITAIELA----EL-QPPL--- 
PF11_0147 map-2              ----TPIFLTEQHVK----TILYN----LLLGEKFIH----E-SG--II-HRDLKPANCLL------N---QD---CS-----V----KIC-----D----FGLART(23)PHNKNLKKQ----LTSHV----VTRW---YRAPELILL------QEN---Y---TN----SIDIWSTGCIFAELL(10)TNRFPLF(28 
PF13_0085 pk9                ----FNGFLSEKEAH----DLFLQ----IVKGVYYCH----S-KH--IV-HRDLKLENILL------D---EK---MT-----C----KIA-----D----FGLSDF-------VNVDQN----IKTEA----GTKA---YIAPE--IIFN---QTINYSVF---------KLDIWSLGILLFIMT----QG-FAPF--- 
MAL7P1.91 est                58)-YNCGLTESECK----FLFFQ----IASGISFIQ----TCYQSNIVRLTDIKLQNILV----FTD--SYN(6)WH-----L----CIS-----D----FGCSAM(22)QWKYEFKNQ----LSSYF---QGTVY---TMAPEGLCY(143)ASTQYSPF---DI----RCDSWSLGIILADLA-KCGVN-SYEY(43 
PFI0125C                     ----GYSTLGRKAKK----KIMLS----CLKLINRLH----K-IG--LC-HLDISLENILM------Q---DN---YE-----M----RIC-----D----FAKCTP(9)--RNPNGLCL----FESCI-PTIGKIE---YIPPECCEI(22)-DERKKNYF---DVT---SADNYMLGILFILIW-------VYHF--- 
PF11_0464                    ----ENLSSNMNEAF----LYFIQ----LLQGMWYIQ----E-MN--IV-HRDLKPTNILR------Y---DN---KR-----I----VIA-----D----FGWSEH--------IDSCN----LHPTE--WPGTLE---INPPE--VL(1)--NTGP---M---TE----KIDNYALGMNMILFI----SG-RFVC(4) 
PBANKA_092700 tkl2           ----TPLFLSFSTRI----NILVQ----IINVLCYLH------TSSPIVYHRDLKSANILI------D---EK---FN-----A----KLG-----D----FGLSFI------YINNNNI----FNLTG----GTPG---YADPY--YI(1)--THE----I---NE----QTEIYSFGALILEML----VS-KSPA(31 
clk1                         ----GFLPFRLDHIR----KMAYQ----ICKSVNFLH----S-NK--LT-HTDLKPENILF-----VQ--SDY---TE(16)DI----KVV-----D----FGSATY---------DDEH----HSTLV----STRH---YRAPE--VI-----LALG---W---SQ----PCDVWSIGCILIEYY----LG-FTVF(10 
PFC0385c                     ----KKQPLNEEEVA----LYVFQ----IADALSYLH----N-FN--II-HRDLKPDNILI(4)EHLN(4)KY---GV-----I----KLA-----D----FGFSCQ------LKNKRQK----RSTFC----GTID---YMPPE--II-----NQIP---Y---DC----NVDLWCLGIVIFELL----VG-FPPF--- 
mapkapk2                     ----GDQAFTEREAS----EIMKS----IGEAIQYLH----S-IN--IA-HRDVKPENLLY---TSKR---PN---AI-----L----KLT-----D----FGFAKE-------TTSHNS----LTTPC----YTPY---YVAPE--VL-----GPEK---Y---DK----SCDMWSLGVIMYILL----CG-YPPF--- 
csnk1                        ----CSRKFSLKTVL----LLADQ----MISRIEYIH----S-KN--FI-HRDVKPDNFLM---GLGK---KG---NL-----V----YII-----D----FGLAKK(4)RTHQHIPYRE----NKNLT----GTAR---YASIN--TH-----LGIEQ------SR----RDDLESLGYVLMYFN----LG-SLPW--- 
pfc0105w srpk                ----DYKGIPLNLVR----KIATH----VLIGMQYLH------DVCKII-HSDIKPENVLV(190)DN--HNQ---CEDNS--I----NIC(20)IN----NTSKKD(157)FFEKDINK----FPIYC(82)ESRY(7)YRAPE--VI-----LKSG---F---NE----TADIWSFACMVFELV----TG-DFLF(17 
pfA0380w eik2                ----TRENMNINRNY----EIIQM----IILGLYSIH----N-NN--IM-HRDLKPSNIFI------S---DN---NI-----V----KIG-----D----FGLASY(49)IIRKKKEIL----FKNCC(37)GTKI---YAAPE--QL-----IGNK---Y---TK----AVDMFSLGLIIVDLF----TITKTNM--- 
PFI1685w PKAcat              ----RNKRFPNDVGC----FYAAQ----IVLIFEYLQ----S-LN--IV-YRDLKPENLLL------D---KD---GF-----I----KMT-----D----FGFAKI---------VETR----TYTLC----GTPE---YIAPE--IL-----LNVG---H---GK----AADWWTLGIFIYEIL----VG-CPPF--- 
PBANKA_061580 est            ----YNCGLTESECK----FLFFQ----IVNGISFLQ----TCYQSNIIRLTDIKLQNILV----FTD--IYN(6)WH-----L----CIS-----D----FGCSAM(22)QWKYQFKNQ----LSSYF---QGTVY---TMAPEGLCY(147)SSPEYLPF---DV----RSDSWSLGIILADLG-KCGIG-SYEY(43 
PF11_0156 prk4               ----NGHGLNATAVH----CYTKQ----LFIALRHMR----K-CR--IM-HADLKPDNILI------N---EK---FN-----A---LKVC-----D----LGSASD--------ISENE----ITSYL----VSRF---YRAPE--II-----LGFR---Y---DA----QIDVWSAAATVFELA----TG-KILF(11 
PF14_0476                    ----INGSCTHSEAR----VIIIK----LTKTIQYIN----S-LK--IM-HRDIKPENILL(1)---T---KD---NI(2)--V----VLS-----D----FGLAKI----TPSNQSVVK----SRSVC----GSDF---YLAPE--II-----KNKE---Y---GI----KIDIWSLGVLIFFII----TG-KVPF--- 
PBANKA_060060 nek-3          ----NNEHYSESEIF----NILNQ----ILNGLSSIH----K-NG--II-HGDLKSTNIFI----------KD---DK-----I----KIG-----D----FGISQK------------G----SNKNL----GTLN---FLSYE--SI-----KLNK---T---NK----LSDLFQVGCILYELV----TL-SSPF--- 
MAL7P1.26                    -------KNVKEYQP----NVPKS----IGRVLAKIH----N-GN--VI-HGDFTTSNLIL-RNSCLR---DG---CT(16)SI----RLCVI---D----FGLSFL---------------------------------SASVE--------------------DK----AVDLF----VLLKAI----KSFHSEF--- 
PBANKA_031140                ----VPGSLHIYEIK----KIMKN----IFLALDFLH----S-RG--LI-HRDIKLENIMF(249)NN(4)NN--DKK(16)NL----CLI-----D----MDMMED--ISNNNPNKNKK----QNIIC----GTAS---YMSPE--SF-----DGIL-------SA----SNDIWACGVILYALM----DG-RFPY--- 
PFI0105cpw                   ----ILAIIDNNNKK----KYLIE----SLKLLVRLH----E-AG--LA-HLDFTPENILI------K---KN---GG-----M----RLC-----D----FGKSTP(9)--KNENGLCY----FESCI-PSIGKVA---YIPPECWEI(22)-GERKRFYF---DVL---AADKFMVATFFIWLW-------NEGH--- 
PBANKA_093860 ck2            ------PKFTDKDIR----YYIYQ----ILKALDYCH----S-QG--IM-HRDVKPHNIMI------D--HEN---KQ-----I----RLI-----D----WGLAEF-------YHPGQE----YNVRV----ASRY---YKGPE--LL-----IDLQLYDY---------SLDIWSLGCMLAGMI----FK-KEPF(12 
PBANKA_031420 cdpk1          ----NRHKFDECDAA----NIMKQ----ILSGICYLH----K-HN--IV-HRDIKPENILL------E--NKN---SL(2)--I----KIV-----D----FGLSSF-------FSKDYK----LRDRL----GTAY---YIAPE--VL-----KKK----Y---NE----KCDVWSCGVIMYILL----CG-YPPF--- 
PBANKA_010410                ----EHGPFSEKKVA----TMLFE----IIWAIRTCH----D-KR--IA-HLDLKPENVLV------N---HE---EK-----C----KLA-----D----FGLSAH----IGSKHKKKG----ISHYR----GTHD---YWSPE--QCARHQKKKKNFGEF---DQ----KTDIWTLGILAFELK----FG-RPPF--- 
camk1                        ----EKGFYTERDAS----RLIFQ----VLDAVKYLH----D-LG--IV-HRDLKPENLLY---YSLD---ED---SK-----I----MIS-----D----FGLSKM-------EDPGSV----LSTAC----GTPG---YVAPE--VL-----AQKP---Y---SK----AVDCWSIGVIAYILL----CG-YPPF--- 
PFD1175w                     ----EDTRVRDEDKK----IIMFE----FLKLLIKLH----N-AG--LV-HLDISPENILI------E---NN---GE-----L----RLC-----D----LAKCAP(9)-KGNGNDLYS----FQSCQ-PCVGKIP---CIPKECWDI(22)-EERKKYYF---DVH---CVDKYMLGIFYIWIW-------NLNY--- 
PFB0150c                     ----NYGRISEDLLV----YILDD----VLNGLNYLH----NECSSPLI-HRDIKPTNIVL------S---KD---GI-----A----KII-----D----FGSCEE-------LKNSDQ----SKELV----GTIY---YISPE--IL-----MRTN---Y---DC----SSDIWSLGITIYEIV----LC-TLPW--- 
PFL1885c pk2                 ----NNGPYTEQVAK----KAMKR----VLIALEALH----S-NG--VV-HRDLKMENLML------E--NPN---DP(2)--L----KII-----D----FGLASF--------LNSPS----MNMRC----GSPG---YVAPE--IL-----KCAS---Y---GT----KVDIFSLGVILFNIL----CG-YPPF--- 
PBANKA_092520 cdpk7          ----SETRLSEIHAN----KIISQ----LIKTVAYLH----K-CG--II-HRDIKPENILL---TDKS---KD---AQ-----I----KLT-----D----FGLSTL-------CAPNEL----LKEPC----GTLA---YVAPE--VI-----TLQG---Y---NH----KVDAWSIGVILYLLL----SG-KLPF--- 
prkaca                       ----RIGRFSEPHAR----FYAAQ----IVLTFEYLH----S-LD--LI-YRDLKPENLLI------D---QQ---GY-----I----QVT-----D----FGFAKR---------VKGR----TWTLC----GTPE---YLAPE--II-----LSKG---Y---NK----AVDWWALGVLIYEMA----AG-YPPF--- 
PFI0095C                     ----YPKVFNKKSKK----KILFE----CLKLIDKLH----D-TG--LS-HLDFTPENILI------S---DN---FE-----F----RIC-----D----FGKSTP(9)--KKVNTMCS----FESCS-PYVGKVP---FIPPECLKL(22)-EERRKYYF---DVT---SADKYMLGILFIWIW-------NDHH--- 
PF13_0211 cdpk5              ----KYGSFSEYEAY----KIMKQ----IFSALYYCH----S-KN--IM-HRDLKPENILY---VDNT---ED---SP-----I----QII-----D----WGFASK-------CMNNHN----LKSVV----GTPY---YIAPE--IL-----RGK----Y---DK----RCDIWSSGVIMYILL----CG-YPPF--- 
PFE1290w nek-2               ----LETPIPEKKIK----RWLLQ----IIMAIKFIH----D-KK--LI-HRDLKCNNIFL------D---EK---ER-----A----KIG-----D----FGLAKF-------IEQTEQ----TNTLC----GTIG---YMAPE--IC-----KNIN---Y---SF----PADIWSLGIILYELI----SL-KPPF--- 
PBANKA_040940                ----RNKAFSEEESR----YLFYQ----ILLAIKFLH----S-KE--MA-LRDISLENVLL----FEN--ETN---GL-----I--YPVLN-----D----PGQALHFNVNNKNEVILEE----YTKTF----GKI----FRPPE--IH-----AKCK---Y---DPT---KVDVFCVGYILYFCL----TK-QELF--- 
nek1                         ----KGVLFQEDQIL----DWFVQ----ICLALKHVH----D-RK--IL-HRDIKSQNIFL------T---KD---GT-----V----QLG-----D----FGIARV------LNSTVEL----ARTCI----GTPY---YLSPE--IC-----ENKP---Y---NN----KSDIWALGCVLYELC----TL-KHAF--- 
nek7                         ----QKRLIPERTVW----KYFVQ----LCSALEHMH----S-RR--VM-HRDIKPANVFI------T---AT---GV-----V----KLG-----D----LGLGRF------FSSKTTA----AHSLV----GTPY---YMSPE--RI-----HENG---Y---NF----KSDIWSLGCLLYEMA----AL-QSPF--- 
PBANKA_093370 MAP-2          ----TPIFLTEEHIK----TILYN----LLLGENFIH----E-SG--II-HRDLKPANCLL------N---QD---CS-----V----KVC-----D----FGLART(20)PHNKNLKKQ----LTSHV----VTRW---YRAPELILL------QEN---Y---TK----SIDIWSTGCIFAELL(10)TNRFPLF(28 
PFL0040C                     ----SDVRNSDEFKK----ELLYK----CLRLLVRLH----S-AG--LS-HLDLTAENVLI------T---DD---YD-----I----RLC-----D----FAKSTP(10)KKKKKKVYL----FESCV-PTIGKRE---YTPIECWRI(22)-RFRKEYYF---NVS---HADYFMLGVLFIWIW-------NCGH--- 
PF10_0160                    ----IFALHSYMKRK----KILFE----CLNVLRKLH----D-AG--LC-HLDISPQNILM------S---YN---FE-----I----RLC-----D----LAKSTP(9)--KNMNGTYL----FESCV-PTIGKIR---SMPPECWEI(22)-DERAPFYF---DVT---SADKFMLGVLFIWIW-------NNDY--- 
PBANKA_135150 cdpk5          ----KHGSFSEYETY----KIMKQ----IFSALAYCH----S-KN--II-HRDLKPENILY---VDSS---DD---SP-----I----QII-----D----WGFASK-------CMNNHN----LKSVV----GTPY---YIAPE--IL-----KGK----Y---DK----KCDIWSSGVIMYILL----CG-YPPF--- 
PBANKA_145320 pk2            ----NNGPYSEQLAK----KAMKR----VLIALEALH----S-NG--VV-HRDLKMENLML------E--NVN---DP(2)--L----KII-----D----FGLASF--------LNSPS----MSMRC----GSPG---YVAPE--IL-----RYSS---Y---GT----KVDIFSLGVILYNIL----CG-YPPF--- 
PBANKA_090110                ----YHGPINELLAL----SWIKQ----ILLGLLYMK----NLPTGKVH-HCDLKPANLLI----------KD---GI-----I----KIS-----D----FGLAKL------ILPDTYQ----YYNGG----GTLY---YQPPE--CL-----KPKRNLLI---TD----KIDIWSLGCILYEMI----FC-ERPF--- 
PFL2280w gak                 ----NKDKIKEIHIV----NILKD----IITGLCFLH----N-QEIPII-HRDIKLENILC------D---KN---GV-----Y----KIC-----D----FCSHSI(6)NDLSKSELSN----LKEEI-ERDTTLI---YRPPE--LI-----DLYSNFEI---SW----KIDIWMVGCILYLLL----FK-IHPF--- 
MAL7P1.18                    ----SKENISFEKTK----SIICQ----LLNGIYALH----S-NY--VI-HRDIKLDNLMF----------KD---KNLET--L----VIV-----D----FDMSVY(132)TNFEKDNL----ITNNI(75)GTKE---YMSPY--CL-----KGI----Y---SI----RTDIYSIGVTIYLIL----FK-NFPY--- 
PBANKA_020580 eik2           155)RRTRINIKRNI----EIINM----IIMGLNYIH----N-NN--IM-HRDLKPSNIFI------S---NN---DI-----V----KIG-----D----FGLASY(208)EENGNICD(65)FQNCR(82)GTKL---YSAPE--QL-----EGNK---Y---TK----SVDIFSLGLIIIDLF-------------- 
PF11_0227                    ----RSVGVNEKITF----NIILQ----MVHALIYIH----N-KN--II-HRDLKCENFLI------N---KD---GT-----I----KMI-----D----FGSSKD(112)NSYKKKKT----FENYV----GSPN---FIPPE--AL-----INKCS------GK----ARDFWSLGCTIYQLV----TC-TVPF--- 
PFF0260                      ----ENGPFCEKKVA----EMLFE----IIWAIRTCH----D-KR--IA-HLDLKPENVLV------N---HE---EK-----C----KLA-----D----FGLSAH----IGSKHKKKG----ISHYR----GTHD---YWSPE--QCARHQKKKQNFGEF---DQ----KTDIWTLGILAFELK----FG-RPPF--- 
PBANKA_141360 pk9            ----NNGYLSEKETY----FLFLQ----IVKGVYYCH----S-KH--IV-HRDLKLENILL------D---EN---MT-----C----KIA-----D----FGLSDF-------VNVDQN----IKTEA----GTKL---YIAPE--IIFN---QTTNYSVF---------KLDIWSLGILLFIMT----QG-YPPF--- 
PFF1145c tkl5                ----NKNKIHKKQRL----EWAIQ----ISCIVHELH----A-HNPPII-NGDIKTSNILI------D---DD---MN-----L----VMC-----D----FGKARF---------KNTK----LYSNF----GSYR---YMAPE---------TFSCTTEV---TE----KIDIWSAACCIVEIF----SS-KYPY--- 
PF11_0510                    ----NNNILSDREKK----KILYE----CLKLLIKLH----N-VG--IA-HLDISLENILM------T---EN---YE-----F----LLC-----D----FCKSTP(7)HVKEMNHICL----FESCV-PKIGKIS---YAPPECIQL(22)-EERRKYYF---DVT---SADIYMLGVLFLRIW-----N-SKPL--- 
PF11_0220 tkl2               ----TPLFLSFNIRI----NILVQ----IINVLCYLH------TSSPIVYHRDLKSANILI------D---DQ---FN-----A----KLG-----D----FGLSFV------YMNNNNV----FNLTG----GTPG---YADPY--YI(1)--THE----I---NE----QTEIYSFGALILEML----VS-KSPA(31 
rock1                        ----SNYDVPEKWAR----FYTAE----VVLALDAIH----S-MG--FI-HRDVKPDNMLL------D---KS---GH-----L----KLA-----D----FGTCMK-----MNKEGMVR----CDTAV----GTPD---YISPE--VL(1)--SQGGDGYY---GR----ECDWWSVGVFLYEML----VG-DTPF--- 
src                          ----TGKYLRLPQLV----DMAAQ----IASGMAYVE----R-MN--YV-HRDLRAANILV------G---EN---LV-----C----KVA-----D----FGLARL--------IEDNE----YTARQ----GAKFPIKWTAPE--AA-----LYGR---F---TI----KSDVWSFGILLTELT----TKGRVPY--- 
PFC0060C                     ----FNTFLNKNKKK----KILYE----SLHLLVKLH----D-AG--FS-HLDLSPENILI------S---DK---YQ-----M----LFC-----D----FAKSTP(9)--KHFEGLYS----FESCE-PSIGKIE---YMPPECWNL(22)-DKRKDFYY---DVS---NADKYMLGVFFIWVW-------NNGY--- 
PBANKA_122500 FIKK           ----FNMKISNNEKS----YILYQ----CLKLLIRLH----D-AG--LS-HLDLTPENILI------S---DN---YE-----M----RLC-----D----LSKSTP(9)--KDVNRLYL----FESCE-PTIAKGA---YMPPECWKI(22)-EKRKQFYF---DVA---NADKFMLGVFFFWIW----TN-GNLW--- 
pak1                         ----TETCMDEGQIA----AVCRE----CLQALEFLH----S-NQ--VI-HRDIKSDNILL------G---MD---GS-----V----KLT-----D----FGFCAQ------ITPEQSK----RSTMV----GTPY---WMAPE--VV-----TRKA---Y---GP----KVDIWSLGIMAIEMI----EG-EPPY--- 
PF14_0431 lammer             ----NYNGFHIEDIK----LYCIE----ILKALNYLR----K-MS--LT-HTDLKPENILL------D---DP---YF(16)QI(7)IKLI-----D----FGCATF---------KSDY----HGSII----NTRQ---YRAPE--VI-----LNLG---W---DV----SSDMWSFGCVLAELY----TG-SLLF(10 
PF14_0408                    ----RKGKLGTLGQL----QILTK---NLLEGLAYIH----S-KN--LI-HCDLKPENIMI(111)NN---NN---NN(16)KI----KII-----D----FNSCIY---------ESDK----LEMYI----QTRS---YRSPE--VL-----LQQN---Y---DR----KIDIWSLGCILFEFL----TK-KILF(31 
PFL2250c pkb                 ----KLREFSEETAK----FYSSE----IILALEYLH----D-LN--II-YRDLKPENVLL------D---EL---GH-----I----RLT-----D----FGLSKE------GITETNL----TKSLC----GTPE---YLAPE--II-----EQKG---H---GK----AVDWWSLGIMLYEML----TG-ELPF--- 
egfr                         ----HKDNIGSQYLL----NWCVQ----IAKGMNYLE----D-RR--LV-HRDLAARNVLV------K---TP---QH-----V----KIT-----D----FGLAKL------LGAEEKE----YHAEG----GKVPIK-WMALE--SI-----LHRI---Y---TH----QSDVWSYGVTVWELM----TFGSKPY--- 
PFD0740w crk-3               ----YANLFSIGEIK----NIFIQ----LLKALDYCH----K-NN--II-HRDIKIANLLI------D---NN---GI-----L----KLA-----D----FGLARF-----HSDINASN----MTNRV----ITLW---YRPPE--LL-----LGSENYMA---------SVDMWSCGCVLAELL----TS-NPLF(11 
MAL7P1.73                    ----GFNILQEKQVQ----IIICQ----ILYALYYLH----I-KG--II-HCDIKPQNLLL(36)NND---HK---TN(9)--V----KIC-----D----FGLSVK-----CGFNEFFP----YRGIK----GSYG---FIAPE--LF-----HECN---F---NN----KIDMWALVTFHERYW----------F--- 
PBANKA_121280 mrk            ----RKILLTDSQKK----CILLQ----ILNGLNTLH----K-YY--FM-HRDLSPANIFI------N---KK---GE-----V----KIA-----D----FGLSSK(12)DKYSKRALN----LTSKV----VTLW---YRAPE--LL-----MGSNK--Y---NS----SIDMWSFGCIFAELL----LQ-KALF(11 
map2k1                       ----KAGRIPEQILG----KVSIA----VIKGLTYLR----EKHK--IM-HRDVKPSNILV------N---SR---GE-----I----KLC-----D----FGVSGQ--------LIDSM----ANSFV----GTRS---YMSPE--RL-----QGTH---Y---SV----QSDIWSMGLSLVEMA----VG-RYPI(10 
PFD0865c crk-1               ----KSPSFTISELK----CLLKQ----LLSGINYLH----R-NW--VM-HRDLKPTNLLY------S---NK---GI-----L----KIC-----D----FGMARK-----FGHVTNHN----FTKNV----VTLW---YRAPE--LL-----LGEQC--Y---TN----KIDIWSAGCIFAEMI----LK-KPLF(11 
PF14_0733                    ----DDLVLTVEEKK----SILYK----ALNLYTRLH----E-AG--LA-HLDLSAENVLI------D---EN---NE-----V----RLC-----D----LGKSTP(9)--DDSLDLAI----FESCV-PCVGKEA---YMPPECMKL(22)-RERRKWYF---DVL---TAEKYMLGIFFMWIW-------NEGH--- 
PFI0100C                     ----KENLVITKERK----KILFE----CLKLINKLH----K-AG--LT-HLDISPENILI------G---EN---YE-----M----RLC-----D----FGKTTP(11)KGHLQRFRS----YIPYV----GKTK---YAPPECWNL(22)-EYKDTLYF---DVL---AADIYMLGILFIWIS-------SNRY--- 
PBANKA_135260                ----KKQNIGMLVIK----DLMHQ----LLNGINIAH----K-KH--IT-HRDIKMENIFV------S--PNT--PFT-----V----RIG-----D----WGSAVE------YKNKSFF----FTPSM--EEETEG---YQPPE--SL(6)--NFMRLPYY-----------DMWGIGILFLQFV----LGTKNPL(38 
PBANKA_130840 eik1           ----GFIYKNEKLIW----ELIKQ----ILKGIYYIH----D-MK--MM-HRDIKPSNIFL------Q---IN---DD-----I-LSAKIG-----D----FGLTTK--------IDNTQ----INPSA----GTVN---YMSPE--QL-----NGEH---F---DQ----KADIFSLGVVFFEMF-------HEPF--- 
PF11_0096 ck2                ----LYPKFTDKDIR----YYIYQ----ILKALDYCH----S-QG--IM-HRDVKPHNIMI------D--HEN---RQ-----I----RLI-----D----WGLAEF-------YHPGQE----YNVRV----ASRY---YKGPE--LL-----IDLQLYDY---------SLDIWSLGCMLAGMI----FK-KEPF(12 
PBANKA_13137O                ----INGSCTHSEAR----VIIIK----LAKTIQYIN----S-LK--IM-HRDIKPENILL(1)---T---KD---NI(2)--V----VLS-----D----FGLAKI----TPSNQSVVK----SRSVC----GSDF---YLAPE--II-----KNKE---Y---GI----KIDIWSLGVLIFFII----TG-KVPF--- 
Consensus/80%                ........bpb.........bh.p....lh.sl.blH....p.....lh.HpDlKspNlbl......p...pp..........l....+lh.....D....FG.t...................hps.h....s*.....a.sPE...b............a...s.....p.DbashGhhbhbbb..........a... 
 
 



Tewari et al., Figure S1 A (cont.) 
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PFI0120c                     -LWYISDPIIDINY(2)--YKKCNMNFNKIWTTLFW-------PKKLK----RILR----QLLDL-DRRKNLN---LN--DLIN---DPWFTR- 
PBANKA_141450                )LIEVLGSPNINFY----ENIKDYTSTKNTSLIKEL-CELDIPPLSWD----HILG----NILEKEDPNERLK---ID--EVLD---NSYF--- 
MAL8P1.203                   -LWKCSDPLQDEDF(2)--FVKCDMNFDNFELTKNW-------PNELK----DIIK----QLLHV-EQRKKLN---LK--DLSA---HPWW--- 
Hs akt1                      ---------YNQDH-----EKLFELILMEEIRFPRT------LGPEAK----SLLS----GLLKK-DPKQRLG(5)AK--EIMQ---HRFF--- 
MAL13P1.278                  -------DGTKTQI--------VESIFSCNLKFPDF------VNPLAI----DLIK----KTLVV-DVNKRIR---LC--ELSS---DPWM--- 
PBANKA_041040 gsk3           )IIQILGTPTEDQM---KVMNPNYADVKFPNVKPKD(5)PKGTPNNAI----NFVS----QFLKY-EPLKRLN---AI--EALA---DPFF--- 
Hs limk1                     -------LPRTMDF------GLNVRGFLDRYCPPNC-------PPSFF----PITV----RCCDL-DPEKRPS-------FVKL---EHWL--- 
PBANKA_112690 pk4            -NTIMERYKTLNDF-----RNYYTVPDYVKIHLNPW----------------YILM----LQMSKPNPADRPS---AA--DLYN-----KI--- 
Hs zak                       ------KGLEGLQV-----AWLVVEKNERLTIPSSC-------PRSFA----ELLH----QCWEA-DAKKRPS---FK--QIIS-----IL--- 
PBANKA_144300 nek-1          ---------HKANN-----FSQLISELKKGPELPIK-----GKSKELN----FLIK----NLLNL-SAKERPS---AL--QCLG---YQII--- 
PBANKA_080800 crk-4          )VFRGIPDQNFDNL-----LKKELVGELPKFKVDRI(13)RILNDKGL----DLID----QFLSY-DYKNRIT---AN--EALK---HEWF--- 
PBANKA_092640                --------DGSTEW-----FIYNKIKKREINYPPII-------PLDLV----DLIE----KLIVI-NPECRLG(4)CE--DILQ---HPYF--- 
PBANKA_123020 crk-5          )IVNSLGKPNNDEL-------EYFSDSRFYPFKDDF(17)GKIDELGI----DLLV----KMLKY-NPNDRIT---AA--DALS---HPWF--- 
PBANKA_094200                PMCFMINYRNTKDI(2)--KKEKKGINFNLLSFNNY--------PLAK----DLCQ----QFLQF-DPKKRIK(5)SY---------HPWL--- 
PF10_0380                    -IWKRADPSKDKIF(2)--LLNYNMDINSIKLAEDW-------PKGLK----NIIN----KLLDL-ESRMKIN---LD--DLVK---HPWWFY- 
PBANKA_100820 pkg            -------GNDQEDQ-----LEIFRDILTGQLTFPDY-----VTDTDSI----NLIK----RLLCR-LPQGRIG(5)FK--DIKE---NSFF--- 
PBANKA_130520                -------DNEEKDI-----KEAHNEIVNNKIIFPKN--RINRCSNNVK----NLLI----GMLNI-NPINRLS---LD--QVIN---DPWV--- 
PFF0750w                     )IVNSLGKPNKDEL-------EFFSNSRFYPLKEDF(17)GRIDELGI----DLLV----KMLKY-NPNDRIT---AA--DALS---HPWF--- 
PBANKA_061670 nek-4          -------HSTKGIQ-----QLCYNIRYAPIPDLPNI------YSKELN----NIYK----SMLIR-EPNYRVT---VQ--QLLV---SDIV--- 
PFC0420w cdpk3               -------FGESDHE-----ILSMVKKGKYQFKGKEW----NNISEEAK----DLIK----RCLTM-DADKRIC---AS--EALQ---HPWF--- 
insr_1-276                   -------QGLSNEQ-----VLKFVMDGGYLDQPDNC-------PERVT----DLMR----MCWQF-NPKMRPT--FLEIVNLLKDDLHPSF--- 
PBANKA_082690                --QHYIISFDESDQ-----IYEKLVDVFTKKLPPCI--HSKIDNSPFA----DIIK----LCLNY-DPNLRPT---AK--EIVD-----LL--- 
PBANKA_061520 cdpk4          -------NGSNEYD-----ILKKVETGKYTFDLPQF----KKISDKAK----DLIK----KMLMY-TSAVRIS---AR--DALE---HEWI--- 
PFI0110C                     -LWNKADSLEDNDF(2)--FKENNMNLDIFPTTQTW-------PEELK----YIIS----QLLVL-ETRKNLQ---FK--DLIN---HPWFSC- 
pf14_0423_1-361              --STSMERSITLSN-----LLKGIYPEYMKADNKKF----------------QFLS----SLLAI-NPQERCC---AY--NLLH---ESVL--- 
PBANKA_082710                --------------(2)--YDNYKIDLKHFEIQDKF----------LI----NLLL----VCVDE-SPFMRPS---FS--EIFR-----LL--- 
PBANKA_112270 tkl5           ------YNFSKNTK-----IRHELIVNKRTPHIPSF------LPNSIK----KCLQ----KCFSF-NPEERPS---AY--EM-----YKAL--- 
PBANKA_091210 ck1            QGLKAISKKDKYDK-----IMEKKISTSVEVLCRNT-------SFEFV----TYLN----YCRSL-RFEDRPDYTYLR--RLLK---DLFI--- 
PFC0525c gsk3                )IIQVLGTPTEDQL---KEMNPNYADIKFPDVKSKD(5)PKGTPDEAI----NLIT----QFLKY-EPLKRLN---PI--EALA---DPFF--- 
PFB0605w pk7                 SLVELFNNIRTKNI-----EYPLDRNHFLYPLTNKK(4)NNFLSNEDI----DFLK----LFLRK-NPAERIT---SE--DALK---HEWL--- 
PBANKA_101980 cdlk           -------EGKNTQK-----IVDEILNKNINWKDNEF----SSLSVEAI----DFLK----KLLER-NERKRLT---AF--EALN---HPWI--- 
PF07_0072 cdpk4              -------NGSNEYD-----ILKKVEAGKYTFDLPQF----KKISDKAK----DLIK----KMLMY-TSAVRIS---AR--DALE---HEWI--- 
raf1                         ----SHINNRDQII(2)--VGRGYASPDLSKLYKNC-------PKAMK----RLVA----DCVKK-VKEERPL---FP--QILS---SIEL--- 
PFC0485w                     ------KCSLDKDI-----YWKMFKNKNYKQLLKEK--KGLHLSKQVI----DLIF----NCLHP-NFNIRYN---IN--EALN---HDWF--- 
PBANKA_113320 pk5            )IFKILGTPNSQNW-PDVFKLPKYDPNFPVYNPLPWETFIKGLDDTGI----DLLS----KMLKL-DPNQRIT---AK--QAIE---HPYF--- 
PF11_0239 cdpk6              -----GGNTYDEVK-----QSIFRDEPDYKSLKSKL-------SQTAL----HMLK----LMLQK-DYNKRPM---AS--VLLH---HPWF--- 
PF13_0206 crk-6              )IYLLLGDKDKLTT-----VDKERKDMFPYFEINML--KDAIDDEHTL----DLIS----KMLIY-DPNYRIS---SK--EALK---HPCF--- 
PBANKA_136210 tkl3           ------DGLSSSET-----FCKISSGELHLPIPNDI-------PKDLS----DLLK----SVLEY-DFTKRPLFDVIA--RKLE---HIWE--- 
MAL7P1.100 nek-4             -------HSTKGIQ-----QLCYNIRYAPIPDLPNI------YSKELN----NIYK----SMLIR-EPSYRAT---VQ--QLLV---SDIV--- 
PFE0045C                     -IWHCSDASTDENF(2)--FEKCDMSLDVFQLTSTW-------PSGLK----NILN----ELLHI-EKRKMLV---LR--NLLS---YPWFTK- 
PFD1165W                     -IWEKADSFNDRKF(2)--FVKCGMDLYNYELTYNW-------PDDLK----DIIN----QLLPL-ENRAQLS---LK--ELCK---HPWWSN- 
PBANKA_146000 pkb            -------NGKSRDL------LFENIKYKKIKISNRL-------SPEVV----DLLK----KLLQK-NPQKRLG(5)AE--EIKK---HPFF--- 
PBANKA_080220                -LFEEISIDKWEDE(2)--NKNKEIVIPFSFLFHNV(40)KFDFDKIK(9)-EILR----KALSL-DVCDQYS--NVS--QIME---SSLF--- 
PF14_0227 cdlk               ---EGKNTPKVVVL-----QLKHTKLDEILNKNINW(4)FSSLSIEAV----DFLK----RLLER-NEKKRLT---AY--QALH---HPWI--- 
PFF1370w                     -TTIMERYKRLNDF-----RNYYTVPDYVKIHLNPW----------------YILM----LQMSKPNPADRPS---AA--DV-----YSKI--- 
tgfbr1                       -YDLVPSDPSVEEM-----RKVVCEQKLRPNIPNRW-----QSCEALRVMA-KIMR----ECWYA-NGAARLT(5)KTLSQLSQ---QEGI--- 
PBANKA_101330                )IIEIVGKPNKKDI(10)IISSFADTGKKKKKFSEI---FHKASQDSI----DLLE----KLLQF-NPTKRIT---AE--MALK---HKYV--- 
PF13_0258 tkl3               ------DGISASEV-----FCKISSGELFLPIPKDI-------PMELS----ELLK----SMLEY-DFTKRPL---FN--VIAK--KLEQI--- 
PBANKA_146050 gak            )NDENVDINPSNNS-----FLSILNGSFVIPHVTKY-------SKRII----SILL----MTLDK-NPQIRIS---SS--TLLL-----IL--- 
PBANKA_113310                -------DGTKTQI--------VQSIYSCNLNFPNF------INPLAI----NLIK----KALVV-DVNKRIK---LS--EIAS---DPWM--- 
PBANKA_122880 tkl6           ------QNIKEKED-----IVVEILVNKKKPNIPKW------FNPEFT----EIIK----RSFST-NPSKRPS---CK--EYLN-----LL--- 
MAL7P1.175                   -LWKRSDPSYDLQY(2)--FEQFDMILDFFKKTKRW-------PKELK----NIIK----QLLHM-DYRKNLN---LN--DLSK---NPWWSS- 
PBANKA_092550 cdpk6          -----TGNTYEEVK-----QNIFNSEPDYQFLKLKM-------SKPAL----HLLK----LMLEK-DYSRRPM---AA--VLLH---HPWF--- 
PBANKA_131800 kin            ---------NHNDI-----NKLFQQIIKGLMQFEPH------VSINAK----NLIQ----NMLNV-NCKNRYN---LN--QIKN---HIWF--- 
PBANKA_040110 SRPK           )IIEVLGNIPKSMI(7)KYFNKNTYKLKNIKNIKRY(8)KYGLPEKEINPLCSFLL----PMLSI-DPQTRPS---AY--TMLQ---HPWL--- 
PBANKA_071730 crk-3          )IVNKIGVPNNNDY-----KFLKRLPLWNKIKFNPI(23)NGVGEIGL----DLLK----KLLKW-DPLERIS---AH--DALS---HPWF--- 
PFC0755c crk-4               )VFRGIPNENFDDL-----LKKEFIGELPKFKIDRL(13)RILSDEGL----DLID----QFLSY-DYKNRIT---AN--EALK---HKWF--- 
PFA0130C                     -LWDSAEMEDDDYS----KFVKSDMNFDSFELTKSW-------PEGLK----VILK----QLLDE-NNRKNLN---FN--DLVI---HPWWSY- 
PFI0115c                     -LWYKSDPLQDKDY(2)--YSKSNMNFNKFWTTFFW-------PKELK-----IIL----RLLDL-ECRKNLN---LN--DLIS---HPWFSK- 
PFF0520w cdpk2               -------YGDTDNE-----VLKKVKKGEFCFYENDW----GSISSDAK----NLIT----KLLTY-NPNERCT---IE--EALN---HPWI--- 
PF11_0488                    -QFNYLEKCSKELL-----VNKMKNGLTYPKINQKI-------SNATL----SYIQ----YLLNF-DYELRPS---IE--EALS---YPIF--- 
map3k3                       --------AEYEAM(2)--IFKIATQPTNPQLPSHI-------SEHGR----DFLR----RIFV--EARQRPS---AE--ELLT---HHFA--- 
PBANKA_124070 nek-2          -------KSKNGNM(2)--IVQKVCEEQPDPLPSIY-------SKDLR----NLCY----WMMSK-CSEKRPT---VY--DIIG---TEYF--- 
PBANKA_040740                ---------TDNSQ-----ERIFEQIKEFDFHFPKT------VSQMAR----ELIL----RLCSR-SSEERIS---AE--EVKS---HPWI--- 
csnk1g1                      QGLKADTLKERYQK-----IGDTKRNTPIEALCENF-------PEEMA----TYLR----YVRRL-DFFEKPD--------------YEYL(4) 
PBANKA_070970 pk1            )IIKILGTPNDEDF(2)--FRSIYKNVKFPNIKPIT(5)SNNSSKESI----DLLD----KLLQF-NPKKRIK---LC--SALL---HNYF--- 
PBANKA_090380                VECSKVAQIILKTV(2)--LRYSKPPSRFRENLKAW----------------DLFV----KLTSS-NPNERLS---LQ--NVLD---HPWV--- 
PBANKA_080560                -------PKLEEDI-----------LLGYETQSNNF----------------DLIR----KKLETVKQRGRK---------------RPMV--- 
dapk1                        -------LGDTKQE-----TLANVSAVNYEFEDEYF----SNTSALAK----DFIR----RLLVK-DPKKRMT---IQ--DSLQ---HPWI--- 
prkca                        -------DGEDEDE-------LFQSIMEHNVSYPKS------LSKEAV----SICK----GLMTK-HPAKRLG(5)ER--DVRE---HAFF--- 
MAL13P1.109                  -IWKCSDPIQDKIF(2)--FMKSNMDLNKFIMTKSW-------PHELN----NLINVIIYKLLHM-EHRKTVK---LS--DLSR---HPWWSS- 
MAL13P1.279 pk5              )IFRILGTPNSKNW-PNVTELPKYDPNFTVYEPLPWESFLKGLDESGI----DLLS----KMLKL-DPNQRIT---AK--QALE---HAYF--- 
PBANKA_040820 cpdk3          -------YGESDHE-----ILSMVKKGKYNFKGKEW----NNISEEAK----DLIK----RCLTI-DSGKRIN---AS--EALK---HPWF--- 
PF11_0377 ck1                QGLKAISKKDKYDK-----IMEKKISTSVEVLCRNA-------SFEFV----TYLN----YCRSL-RFEDRPD-------YTYL---RRLL--- 
PFB0665w                     ----EINNYMPIHL-----KKKILMENKPKFEPFIW-----KQHTDLL----DLCL----RLLDP-NPWTRIQ--NAR--EALI---HYSF--- 
PF14_0320 tkl4               NFLYIKLYKRKDLL-----KNIINNNIDQHFKYIKY-----------------LLY----NTINF-NIKNRKS---LN--DLRR---QT----- 
PF14_0294 map-1              )IIQVIGKPNKKDI(4)SPFAEKIISSFVDLKKKNLKDICYKASNESL----DLLE----KLLQF-NPSKRIS---AE--NALK---HKYV--- 
PF14_0346 pkg                -------GNDEEDQ-----LEIFRDILTGQLTFPDY-----VTDTDSI----NLMK----RLLCR-LPQGRIG(5)FK--DIKD---HPFF--- 
PFI1285w                     -----------------FSHCMYDINLSHFEIQDEF----------LI----NLLL----ACIDD-NPFMRPT---FE--EI-----SRLL--- 
camk2a                       --WDEDQHRLYQQI----------KAGAYDFPSPEW----DTVTPEAK----DLIN----KMLTI-NPSKRIT---AA--EALK---HPWI--- 
PFL0080c nek-3               ------CATNINDM-----ISLFEDKNYKSYIIKNI---SSIYSQKLV----NVIS----KLLSL-NTLERLE(5)NL--ETTQ---HVHL--- 
MAL13P1.196                  )PWVKKSTHNLIRL(53)SLYTNNNNNFIMNKLKYY(33)PLCSDGMC(69)DLLR----QLLNF-DYESRIT---AE--QALN---HPWF--- 
PBANKA_031030 pk7            GLINLFQEIAKEEI-----KYHIDRNYFLLKVRKGA(5)HDSLSNDDI----NFLK----IFLKK-KPTERCT---AE--EALE---HKWL--- 
MAL13P1.84                   )LIEVIGSPQMSFF----ENIKDHTSKKNTLLIKEL-CELNIKPLCWD----EILG----NILEIENPNERLN---ID--AVLS---NPYF--- 
PBANKA_071990 crk1           )ILNLLGLPDKETY(15)-FKKKKIKMNVNNIRSHF(8)GLYLSDIGL----DLLK----KLLHF-NPQDRMS---AS--DALK---HPYF--- 
PBANKA_142160                -------------------YPCSRFEEKVIFHERYW----HNISPEAK----NFIQ----SLLEI-DPFKRMN---VI--EAMD---HPW---- 
PBANKA_083560 PKAcat         ---------YANEP-----LLIYQKILEGIIYFPKF------LDNNCK----HLMK----KLLSH-DLTKRYG(5)AQ--SVKE---HPWF--- 
PF14_0516 kin                ---------NNSDM-----NKLFTQIIKGILYFQPY------VSKNAK----HLLQ----NMLNV-NFKKRFT---MN--KIKN---HIWF--- 
PF14_0392                    -------DSEDKDV-----KEAYNEIIKKKIVFPKN--RVNKFSTSVR----SLLL----AMLNI-NPQNRLS---LD--EVMK---HEWL--- 
PFB0520w tkl1                -----SDMKNPLDI-----IAHVGYANKKLSVTNKN------IPDQLK----YILH----SCLHK-NTHKRKS-------FLFW---SEYF--- 
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PFL1370w nek-1               ---------HKANN-----FAQLISELKRGPELPIK-----GKSKELN----LLIK----NLLNL-SAKERPS---AL--QCLG---YQII--- 
PBANKA_101090 tkl4           NYYNFIYIKIYEKK-------ELLNELINKKIKTQF--------KELK----YFFN----FFFQF-DLKKRKD---VY--EIYK(5)YNFY--- 
PFI1280c_1-286               --QHYIITFDESDQ-----IYEKLVDVFTKKLPPCI--HSKIENSPFA----DIIR----LCLNY-DPNLRPT---AS--EIVQ-----LL--- 
cdk2                         )IFRTLGTPDEVVW------PGVTSMPDYKPSFPKW(8)VPPLDEDGR----SLLS----QMLHY-DPNKRIS---AK--AALA---HPFF--- 
PBANKA_135090 crk-6          LDLIYATLGNKTEI-----AMDNIERYNSFPYYEEHILKSMISDESVC----DLIS----KMLIY-DPYFRIS---SK--EALK---HSCF--- 
PFI1415w                     ----SKINNDVHIY-----FILSNNKFHIKRKLKKY----HYLSQPCK----DLLK----KMLTI-NYENRIS---FI--QVFK---HSFT--- 
PBANKA_130920 lammer         )LMENIIEPIPKKMLYEATKTNGYKYIDKNDLKLAW(24)---HDLFC----DFLY----TILRI-DPTLRAS---PV--DLLK---HEFL--- 
PFB0815w cdpk1               -------GGQNDQD-----IIKKVEKGKYYFDFNDW----KNISEEAK----ELIK----LMLTY-DYNKRIT---AK--EALN---SKWI--- 
mapk1_1-289                  )ILGILGSPSQEDL(4)NLKARNYLLSLPHKNKVPWNRLFPNADSKAL----DLLD----KMLTF-NPHKRIE---VE--QALA---HPYL--- 
PF11_0242 cdpk7              --------PINKNT-----EMNIQKNYVLSFKDYIW----KSISSSAK----DLIS----KLLEL-NVEKRIS---AN--EALE---HIWV--- 
PBANKA_030850 tkl1           -----NDLKHPLDI-----IAQVGYLNKQLIINNNI-------NNKLL----YVLT----SCLHK-DKRKRKS-------FFFW---SEYF--- 
PF08_0044 pk1                )IIKILGTPNDEDF(2)--FRSVYKNIKFPDIKPIT(5)RHNCSKESL----DLLS----ELLQF-NPQKRIK---LC--HALL---HNYF--- 
PBANKA_082960                ----SSINNDMHVL-----FLIQNKNFDIKNSFSKY----SYFSHSFK----DLLQ----KMLKV-EYTQRIS---FF--DLFF---HPFV--- 
MAL7P1.144                   -LWVCSDPLQDDYF(2)--LMKSDMNFNNFPCSQNW-------PHGLK----HIIK----QLLHM-KYRKDLN---LN--ILGI---HPWWYK- 
PBANKA_093300 PRK4           )MMEYKGKFSHKMI(4)FYSQHFNDNLDFIYVDRDH(40)KKKIKQLG----DLLE----KCLML-DPSKRYT---PD--QALQ---HPYL--- 
PBANKA_130690                )IIYYSNDDDYPKE----DPIDEIEDEPVIFNKNDF(40)TPLENNFQ(7)-NFLL----SLLQI-DPCKRLN---SK--EALD---HPWL--- 
PF11_0060                    PMCLMINYKNTKDI(2)--KKEKKGINFNLLSFHNY--------PIAK----DLCE----QLLQF-DPNKRIS--NTV--CAAN---HPWL--- 
PF10_0141 mrk                )IFFLLGTPNENNW--PEALCLPLYTEFTKATKKDFKTYFKIDDDDCI----DLLT----SFLKL-NAHERIS---AE--DAMK---HRYF--- 
gsk3b                        )IIKVLGTPTREQI--REMNPNYTEFKFPQIKAHPW(18)PRTPPEAI----ALCS----RLLEY-TPTARLT---PL--EACA---HSFF--- 
map4k1                       ---FDVHPLRVLFL-----MTKSGYQPPRLKEKGKW-------SAAFH----NFIK----VTLTK-SPKKRPS---AT--KMLS---HQLV--- 
PF11_0147 map-2              )IFNVIGTPPEEDL----KCITKQEVIKYIKLFPTR(8)YSSISKEGI----DLLE----SMLRF-NAQKRIT---ID--KALS---HPYL--- 
PF13_0085 pk9                -------KYMEKEL--------KNFESNTLNYANDI-------SDDLK----DLIS----LMLNV-DPNKRPI---IV--EILN---HRWF--- 
MAL7P1.91 est                )DYYDIVSLQWGDE(227)FKMNVQNDMMNPNKDYW(38)LNYSDEYW----DLLT----NLLNY-VPSERLL---AC--EVLG---HDFF--- 
PFI0125C                     -FWNKADASVDKEY(2)--FARVNMDFHKVEKTYHW-------PDGIK----FIIQ----QLLHF-ESRKNLD---LN--DLIN---HPWFTR- 
PF11_0464                    IECSKVAQTILKTV(2)--LRHSKPPSRFRENLKAW----------------DLFV----KLTSS-NPIERLS---LQ--NVLD---HPWV--- 
PBANKA_092700 tkl2           )VFDYLINHINTND-----YKSIYSILDYSVNFPDF------LVEKLT----KLSF----LCLNP-NIKNRPS-------SKLV---NLIL--- 
clk1                         )MMERILGPLPKHM-----IQKTRKRKYFHHDRLDW(24)DVEHERLF----DLIQ----KMLEY-DPAKRIT---LR--EALK---HPFF--- 
PFC0385c                     ---------TDDTQ-----ERIFDQIKELNFHFPKS------VSLLAQ----ELIL----KLCSR-TAEERIS---AD--EVKS---HPWI--- 
mapkapk2                     --YSNHGLAISPGM------KTRIRMGQYEFPNPEW----SEVSEEVK----MLIR----NLLKT-EPTQRMT---IT--EFMN---HPWI--- 
csnk1                        QGLKAATKRQKYER-----ISEKKMSTPIEVLCKGY-------PSEFA----TYLN----FCRSL-RFDDKPD-------YSYL---RQLF--- 
pfc0105w srpk                )IIEVLGNIPKHMI(7)KYFNKNNYRLKNIRNIKKY(8)KYNLPEKEISPLCSFLL----PMLSV-DPQTRPS---AY--TMLQ---HPWL--- 
pfA0380w eik2                ---------ERMKI-----LCNARHRILPDLLIKNH--------PQVA----KLCQ----NLLSL-DYHLRWT---SE--ELYKKKKNIYI--- 
PFI1685w PKAcat              ---------YANEP-----LLIYQKILEGIIYFPKF------LDNNCK----HLMK----KLLSH-DLTKRYG(5)AQ--NVKE---HPWF--- 
PBANKA_061580 est            )NYYDILSIQWDND(234)FKANIQKDYMTGNKEYW(38)LNYSDDYW----NLLA----DLLNY-MPYERLL---AC--EVIG---HDFF--- 
PF11_0156 prk4               )MMEYKGKFSHKMI(4)FYSQHFNENLDFLYVDRDH(40)KKKIKQLG----DLLE----KCLIL-DPSKRYT---PD--QALQ---HPYL--- 
PF14_0476                    ------TGKNANEL-----YNNILKANIPELLSKEK---SLNIQPGLK----NLLE----NILVH-DPDQRFS---CA--DILN---HRWI--- 
PBANKA_060060 nek-3          ------SANNINDM-----IRLFEDKNYKNEIIKNI---SSFYSIQLV----DIIS----KLLSL-NALDRLQ-------VISN---YNIVRN- 
MAL7P1.26                    ------------------ALLEEDILAGYQTKSNNF----------------DEIK----KKLEIVKQRGRKR-------PMVG---------- 
PBANKA_031140                ----EIYNTMPNYL-----KKKILRYTKPNFDPFIW-----QESPDLL----DLCL----RLLDP-NPLTRIQ--NAK--EALI---HCCF--- 
PFI0105c                     -LWDKATASQDEIF(2)--IVEKGMNLKALELTRKW-------PRELK----SIIK----NLISL-ESRKSFN---LK--DLID---HPWFTN- 
PBANKA_093860 ck2            )IAKVLGTEDLHAY(5)IKLKPHYLNILGEYERKPW(8)MDIAKDEVI----DLID----KMLIY-DHAKRIA---PK--EAME---HPYF--- 
PBANKA_031420 cdpk1          -------GGQNDQD-----IIKKVEKGKYYFDFNDW----KNISDEAK----ELIK----LMLTY-DYNKRCT---AE--EALN---SRWI--- 
PBANKA_010410                ----GSTNEEREDI-----IMNRIQDYHWSQLFSEK(5)IDKLSPEFK----NFLN----LCLDK-NPKKRPT---AE--ELIQ---HPFI--- 
camk1                        -------YDENDAK-----LFEQILKAEYEFDSPYW----DDISDSAK----DFIR----HLMEK-DPEKRFT---CE--QALQ---HPWI--- 
PFD1175w                     -IWKRADPPNDRTF(2)--FLKYNLNINVFQLAKQW-------PKGLK----DIIN----KLLSL-ESRMKTD---LN--ELTE---HPWWIN- 
PFB0150c                     -----KRNQSFENY-----IKTIINSSPKINITEGY-------SKHLC----YFVE----KCLQK-KPENRGN---VK--DLLN---HKFL--- 
PFL1885c pk2                 -------RGNNVKE-----IFKKNMRCHISFNTKHW----INKSESVK----EIIL----WMCCK-NPDDRCT---AL--QALG---HQWF--- 
PBANKA_092520 cdpk7          --------PINKNT-----EMNIQKTYVLSFRDNIW----KTISSSAK----DLIS----KLLEL-NADKRIS---AS--EALE---HIWI--- 
prkaca                       --------FADQPI-----QIYEKIVSGKVRFPSHF-------SSDLK----DLLR----NLLQV-DLTKRFG(5)VN--DIKN---HKWF--- 
PFI0095C                     -LWECSDPLTDKNY(2)--FEKNNMSLDTFRVTKSW-------PEDIK----IMIK----NLIDI-KYRKNIK---LK--NLIK---HPWWFK- 
PF13_0211 cdpk5              -------NGKNNDE-----ILKKVEKGEFVFDSNYW----ARVSDDAK----DLIC----QCLNY-NYKERID---VE--QVLK---HRWF--- 
PFE1290w nek-2               -------KSNNSNM(2)--VAQKICEDEPDPLPDSF-------SKDLI----NLCY----WMLKK-DWKDRPT---IY--DIIS---TDYI--- 
PBANKA_040940                -RSSVEKDIYWNML-----VHKNYRELLTDKNGIHL-------SNDAV----DLIF----HCLDP-NFQTRYS---IN--QVLS---HTWF--- 
nek1                         ------EAGSMKNL------VLKIISGSFPPVSLHY-------SYDLR----SLVS----QLFKR-NPRDRPS---VN--SILE---KGFI--- 
nek7                         -----YGDKMNLYS-----LCKKIEQCDYPPLPSDH------YSEELR----QLVN----MCINP-DPEKRPD---VT--YVYD---VAKR--- 
PBANKA_093370 MAP-2          )IFNIIGTPTEDDL----KNINKPEVIKYIKLFPHR(8)YPSISDDGI----NLLE----SMLKF-NPNKRIT---ID--QALD---HPYL--- 
PFL0040C                     -MWKTSFPSESVNF(2)--FLENNMNLSCYPSTKSW-------PSDFK----FIVK----ELMNE-ECRKKLN---LK--NLMT---HPWFNE- 
PF10_0160                    -LWKSSDIEQDIDF(2)--VSECDMDIDVFELTRTW-------PYELK----KIIQ(8)NKLLQT-EGRKNLN---LH--ELCA---HPWWFS- 
PBANKA_135150 cdpk5          -------NGKNNDD-----ILKKVKKGEFVFDSNYW----SKISLDAK----ELIC----ECLNY-NYKERID---VH--KIVN---HKWF--- 
PBANKA_145320 pk2            -------RGNNVKE-----IFKKNMRCHISFNTKHW----LTKSENVK----EIIL----WMCSK-NPDDRCT---AI--QALG---HPWF--- 
PBANKA_090110                -QFNYLEKCSKELL-----VNKMKRGLSYPKINQHI-------SKITL----NYIE----YLLNF-DHECRPS---IE--EALS---YPIF--- 
PFL2280w gak                 ----------QNNN-----FLSIINASFTIPYCTKY-------SKRII----SILL----MTLNK-NPQKRID---TS--TLLF-----IL--- 
MAL7P1.18                    -LFDEISIRKWEHF(2)--NKNKNILIPFSFLFHNI(1)----CSYFI----KLMD-----IYLI-NNNIYFS---KN--SYLL---DNKF(4) 
PBANKA_020580 eik2           --IKTETNMERTQI-----LCNARERILPDLLIKKH--------PNVA----SLCK----KMLSL-DYKSRPT-------SAQL---YNKI--- 
PF11_0227                    --------DGSTEW-----FIYNKIKRRELKYPSII-------PSELI----DLIE----KLTTM-NPEERLG(4)CE--EILE---HLYF--- 
PFF0260                      ----GSTNEERENV-----IMNRIQDYHWSQLFCEK(5)IDKLSPEFK----DFLN----LCLDK-NPKKRPT---AE--SLIQ---HPFI--- 
PBANKA_141360 pk9            -------------------IDVGKDIKYFEQSTLKY---SNDISDDLK----DLIS----LMLNV-DPNKRPI---IV--EILN---HRWF--- 
PFF1145c tkl5                ------YNLTKNVK-----IRHELLVNKKTPHIPNF------LPNSIK----KCLQ----KCFSF-QPEDRPT---AY--EM-----YKSL--- 
PF11_0510                    --WLIANIEEDLNF(2)--IFEADMNFDKFVIAKNW-------PKEFK----KIIQ----QLLHM-TSRKNLS---LK--ELSK---NPWWKE- 
PF11_0220 tkl2               )VFDYLVNHLNMSD-----YKSIYSILDYSVNFPDF------LVEKLT----KLSF----LCLNP-NIKNRPS-------SKLV---NLIL--- 
rock1                        ----YADSLVGTYS-----KIMNHKNSLTFPDDNDI-------SKEAK----NLIC----AFLT--DREVRLGRNGVE--EIKR---HLFF--- 
src                          -------PGMVNRE-----VLDQVERGYRMPCPPEC-------PESLH----DLMC----QCWRK-EPEERPT-------FEYL---QAFL--- 
PFC0060C                     -LWSRSDPEQDHVF(2)--LSQADMNFNMLERTKKW-------PDDFK----FILK----KLLHM-EHRRNLD---LK--DLCK---HPWFTS- 
PBANKA_122500 FIKK           ---KCSDPLQDEDF---FYFVKCDMNFDKFELTRKW-------PSELK----SIIK----GLLHA-ETRKKLN---LK--DMIM---HPWW--- 
pak1                         -----LNENPLRAL-----YLIATNGTPELQNPEKL-------SAIFR----DFLN----RCLDM-DVEKRGS---AK--ELLQ---HQFL--- 
PF14_0431 lammer             )MMESIIQPIPKNMLYEATKTNGSKYVNKDELKLAW(21)IIKHELFC----DFLY----SILQI-DPTLRPS---PA--ELLK---HKFL--- 
PF14_0408                    )IFTKHGLIILKKF(13)-QLNQEDDEEIVFNSNDF(40)YPSDNLLK(11)DFLS----SLLQI-DPSKRCN---AM--EALK---HPWL--- 
PFL2250c pkb                 -------NNTNRNV------LFESIKYQKLNYPKNL-------SPKAV----DLLT----KLFEK-NPKKRLG(5)AQ--EIKK---HPFF--- 
egfr                         -------DGIPASE-----ISSILEKGERLPQPPIC-------TIDVY----MIMV----KCWMI-DADSRPK---FR--ELII-----EF--- 
PFD0740w crk-3               )IVNKLGFPNERDI(13)-LNPIHPNNIHHNINHNK(11)PGVGDLGL----DLIK----KFLKW-NPYERIT---AS--DALN---HPWF--- 
MAL7P1.73                    ------------NI-----------------------------SSEAK----DFIQ----SLLQI-NPEKRLN---VI--EAIE---HPCI--- 
PBANKA_121280 mrk            )IFFLLGTPNENNW-----PEAKHLPLYTDFTKSNK(6)IKIEDDDCI----DLLT----SLLKL-NSHERIT---AE--EALK---HRYF--- 
map2k1                       )MFGCQVEGDAAET(13)-YGMDSRPPMAIFELLDY(11)GVFSLEFQ----DFVN----KCLIK-NPAERAD---LK--QLMV---HAFI--- 
PFD0865c crk-1               )ILCLLGLPDKESY(15)-FKKKKIKMNVNNIRSHF(8)GLYLSDNGL----DLLQ----KMLHY-NPQCRIS---AQ--EALN---HPYF--- 
PF14_0733                    -LWDCSDPSKDEIF(2)--INECEMDLDKCDLTDNW-------PEGLK----AMIK(22)RLLNF-ESRKELN---LK--DIYD---DPWWST- 
PFI0100c                     -LWGNFDMSQNSNF(2)--FVNSDMNFDLFPLTREW-------PEGLK----YIIR----KLLDY-ESRKSLD---LN--ELIE---HPWWST- 
PBANKA_135260                )PWVSQTPDRLMSL(51)NKYNSLISLPNSPVCPNW(40)NNCDDEQF(20)DLLR----RLLDF-DYNTRIT---SE--EALK---HAWF--- 
PBANKA_130840 eik1           ------STSMERSI-----VLSNLLKCIYPESIRS--------DNKIF----QFLL----SLLEI-DPQNRLS---AY--SLLH---ENFF--- 
PF11_0096 ck2                )IAKVLGTEDLHAY(5)IKLKPHYLNILGEYERKPW(8)IDIAKDEVI----DLID----KMLIY-DHAKRIA---PK--EAME---HPYF--- 
PBANKA_131370                ------TGKNANEL-----YNNILKANIPELLSKEK---SLNIQPGLK----NLLE----NILVH-DPEKRFS---CS--DILN---HRWI--- 
Consensus/80%                .............b.....................b.......s..h.....pbl......hlpb.p.ppR.s...h...phb....p.bb... 

 



 



Figure S1 (relates to Figure 1). Comparative Analysis of Kinase Domain Sequences 
from P. berghei and P. falciparum 

(A) Multiple sequence alignment of Plasmodium kinase domains. The alignment was 

generated using the MUSCLE software (Edgar, 2004) and coloured using the CHROMA 

software to highlight conserved residues (Goodstadt and Ponting, 2001). Kinase domain 

sequences for P. falciparum were taken from Ward et al., (2004), those from P. berghei are 

contained in a supplemental text file entitled “Pb kinase domain sequences”.  

(B) Evolutionary relationships of Plasmodium and selected human kinase domains. The 

evolutionary history was inferred from the alignment in Figure S1 using the Neighbor-Joining 

method (Saitou and Nei, 1987). The optimal tree with the sum of branch length = 

72.77107574 is shown. The percentage of replicate trees in which the associated taxa 

clustered together in the bootstrap test (500 replicates) are shown next to the branches 

(Felsenstein, 1985). The tree is drawn to scale, with branch lengths in the same units as 

those of the evolutionary distances used to infer the phylogenetic tree. The evolutionary 

distances were computed using the Poisson correction method (Zuckerkandl and Pauling, 

1965) and are in the units of the number of amino acid substitutions per site. All positions 

containing alignment gaps and missing data were eliminated only in pairwise sequence 

comparisons (Pairwise deletion option). There were a total of 4009 positions in the final 

dataset. Phylogenetic analyses were conducted in MEGA4 (Tamura et al., 2007). 
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Figure S2 (relates to Figure 2). Vector Designs and Genotyping Data 
(A) Description of gene targeting vectors. Gene models are shown as predicted in the May 

2010 assembly of the P. berghei ANKA genome and have not been verified experimentally. 

(B) PCR and Southern hybridisations confirming the disruption of 14 ePK genes. PCR 

genotyping (on the left) used the same rationale as illustrated in Figure 2. Southern blots (on 

the right) were routinely probed with gene-specific probes flanking the integration site. 

Diagnostic bands confirming correct integration are indicated by arrows. In a few cases 

evidence from only one method of genotyping was obtained. Additional details are available 

from the authors on request. 
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Gene name P. berghei  ID P. falciparum  ortholog Group Total  Successful Outcome p
cdpk1 PBANKA_031420 PFB0815w CaMK T 6 0 Possibly essential 0.00024
cdpk2 no ortholog PFF0520w CaMK n/a
cdpk3 PBANKA_040820 PFC0420w CaMK M 4 3 KO confirmed
cdpk4 PBANKA_061520 PF07_0072 CaMK S 7 7 KO confirmed
cdpk5 PBANKA_135150 PF13_0211 CaMK L 6 0 Possibly essential 0.00024
cdpk6 PBANKA_092550 PF11_0239 CaMK M 16 12 KO confirmed
cdpk7 PBANKA_092520 PF11_0242 CaMK M 5 0 Possibly essential* 0.00095
cdlk PBANKA_101980 PF14_0227 CaMK L 11 8 KO confirmed
pk2 PBANKA_145340 PFL1885c CaMK L 4 0 Possibly essential 0.00382

PBANKA_040940 PFC0485w CaMK M 5 3 KO confirmed
  PBANKA_094200 PF11_0060 CaMK M Not done
  PBANKA_082960 PFI1415w CaMK ?    5 0 Possibly essential 0.00095
  PBANKA_031140 PFB0665w CaMK M 5 0 Possibly essential 0.00095
  PBANKA_080220 MAL7P1.18 CaMK M Not done
kin PBANKA_131800 PF14_0516 CaMK, Snf1‐like L 4 3 KO confirmed 0.00382

PBANKA_131370 PF14_0476 CaMK, Snf1‐like L 4 0 Possibly essential 0.00382
  PBANKA_141360 PF13_0085 CaMK, Snf1‐like M 9 0 Possibly essential 3.6E‐06
pka PBANKA_083560 PFI1685w AGC L 3 0 Possibly essential 0.01535
pkg PBANKA_100820 PF14_0346 AGC T 3 0 Possibly essential 0.01535
pkb PBANKA_146000 PFL2250c AGC L 6 0 Possibly essential 0.00024
  PBANKA_092640 PF11_0227 AGC M 8 0 Possibly essential 1.5E‐05
  PBANKA_040740 PFC0385c AGC L 3 0 Possibly essential 0.01535

PBANKA_082710 PFI1285w AGC L 3 3 KO confirmed
  PBANKA_113310 MAL13P1.278 orphan L 4 0 Possibly essential 0.00382
  PBANKA_090380 PF11_0464 orphan Q 5 0 Possibly essential 0.00095

PBANKA_010410 PFF0260w orphan M 8 0 Possibly essential 1.5E‐05
gak PBANKA_146050 PFL2280w GAK M 4 3 KO confirmed
pk7 PBANKA_031030 PFB0605w orphan N 9 5 KO confirmed
est PBANKA_061580 MAL7P1.91 orphan I (ma 4 0 Possibly essential 0.00382
ck1 PBANKA_091210 PF11_0377 CK1 L 4 0 Possibly essential 0.00382
pk5 PBANKA_113320 MAL13P1.279 CMGC, CRK F 2 2 KO confirmed
mrk PBANKA_121280 PF10_0141 CMGC, CRK M 6 0 Possibly essential 0.00024
crk‐1 PBANKA_071990 PFD0865c CMGC, CRK M 3 0 Possibly essential 0.01535
crk‐3 PBANKA_071730 PFD0740w CMGC, CRK F 4 0 Possibly essential 0.00382
crk‐5 PBANKA_123020 PFF0750w CMGC, CRK Y 5 0 Possibly essential 0.00095
crk‐6; PK6 PBANKA_135090 MAL13P1.185 CMGC, CRK F 6 0 Possibly essential 0.00024
map‐1 PBANKA_101330 PF14_0294 CMGC, MAPK F 2 2 KO confirmed
map‐2 PBANKA_093370 PF11_0147 CMGC, MAPK L 4 3 KO confirmed
ck2 PBANKA_093860 PF11_0096 GMGC, CK2 F 4 0 Possibly essential 0.00382
gsk‐3 PBANKA_041040 PFC0525c CMGC, GSK3 M 9 0 Possibly essential 3.6E‐06
pk1 PBANKA_070970 PF08_0044 CMGC, GSK3 M (ma 4 3 KO confirmed

PBANKA_141450 MAL13P1.84 CMGC, GSK3 F 5 0 Possibly essential 0.00095
lammer PBANKA_130920 PF14_0431 CMGC, SRPK F 3 0 Possibly essential 0.01535
srpk PBANKA_040110 PFC0105w CMGC, SRPK F 5 4 KO confirmed
prk4 PBANKA_093300 PF11_0156 CMGC, SRPK F 4 0 Possibly essential 0.00382

PBANKA_130690 PF14_0408 CMGC, SRPK T 3 3 KO confirmed
crk‐4 PBANKA_080800 PFC0755c CMGC ? (po 4 0 Possibly essential 0.00382
  no ortholog PFB0150c CMGC n/a

PBANKA_135260 MAL13P1.196 CMGC F 2 2 KO confirmed
nek‐2 PBANKA_124070 PFE1290w CMGC, NEK M 7 6 KO confirmed

Table S1 (relates to Fig.1): List of all P. berghei kinase‐like genes and their P. falciparum orthologs.  Gatekeeper residues are taken from the 
multiple sequence alignment in Fig. S1, or from a manual alignment where indicated. Also shown are the total number of knock out attempts and 
how many of these led to deletion of the target as confirmed by genotype analysis. "p" gives an estimate for the likelihood of error for "possibly 
essential" genes. It is calculated from the average technical failure rate (0.248 per attempt for redundant genes in this study) to the power of n, 
where n is the total number deletion attempts for the gene. * = genes for which no mutant clones were obtained despite positive genotyping 



nek‐4 PBANKA_061670 MAL7P1.100 CMGC, NEK M 2 2 KO confirmed
nek‐1 PBANKA_144300 PFL1370w CMGC, NEK M 8 0 Possibly essential 1.5E‐05
nek‐3 PBANKA_060060 PFL0080c CMGC, NEK I 7 0 Possibly essential 5.9E‐05
eik1 PBANKA_130840 PF14_0423 CMGC, ELK M 4 2 KO confirmed
eik2; uis1 PBANKA_020580 PFA0380w CMGC, ELK M 5 3 KO confirmed
pk4 PBANKA_112690 PFF1370w CMGC, ELK M 3 0 Possibly essential 0.01535
  PBANKA_090110 PF11_0488 orphan M 9 0 Possibly essential 3.6E‐06

PBANKA_130520 PF14_0392 orphan M 6 0 Possibly essential* 0.00024
  PBANKA_142160 MAL7P1.73 orphan L 3 0 Possibly essential 0.01535
tkl6 PBANKA_122880 no ortholog TKL L 5 0 Possibly essential 0.00095
tkl5 PBANKA_112270 PFF1145c TKL L 3 3 KO confirmed
tkl2 PBANKA_092700 PF11_0220 TKL Y 4 1 KO confirmed
tkl1 (raf) PBANKA_030850 PFB0520w TKL L 3 0 Possibly essential 0.01535
tkl3 PBANKA_136210 PF13_0258 TKL L 5 0 Possibly essential* 0.00095
tkl4 PBANKA_101090 PF14_0320 TKL M 3 0 Possibly essential 0.01535

PBANKA_082690 PFI1280c orphan T 3 2 KO confirmed
  PBANKA_080560 MAL7P1.26 orphan F 5 0 Possibly essential 0.00095

PBANKA_121710 PFC0945w pseudokinase n.d. 5 0 Possibly essential 0.00095
  PBANKA_094010 PF11_0079 pseudokinase n.d. 4 0 Possibly essential 0.00382
  PBANKA_082680 PFI1275w pseudokinase n.d. 4 0 Possibly essential 0.00382
  PBANKA_134590 PF13_0166 pseudokinase n.d. 3 0 Possibly essential 0.01535

PBANKA_062150 MAL7P1.127 pseudokinase n.d. 5 0 Possibly essential 0.00095
rio1 PBANKA_144560 PFL1490w aPK, RIO 3 0 Possibly essential 0.01535
rio2 PBANKA_052140 PFD0975w aPK, RIO 4 0 Possibly essential 0.00382
fikk PBANKA_122500 MAL8P1.203 FIKK, ancestral S 5 0 Possibly essential 0.00095
  no ortholog MAL7P1.144 FIKK n/a
R45 no ortholog PFD1175w FIKK n/a

no ortholog PFI0095c FIKK n/a
  no ortholog PFI0100c FIKK n/a
  no ortholog PFI0105c FIKK n/a
  no ortholog PFI0110c FIKK n/a
  no ortholog PFI0115c FIKK n/a
  no ortholog PFI0120c FIKK n/a
  no ortholog PFI0125c FIKK n/a
  no ortholog PFL0040c FIKK n/a

no ortholog PFD1165w FIKK n/a
no ortholog PFE0045c FIKK n/a
no ortholog PFC0060c FIKK n/a

  no ortholog PF14_0734 FIKK n/a
  no ortholog PFA0130c FIKK n/a
  no ortholog PF11_0510 FIKK n/a
  no ortholog PF10_0160 FIKK n/a
  no ortholog MAL7P1.175 FIKK n/a
  no ortholog PF10_0380 FIKK n/a
  no ortholog MAL13P1.109 FIKK n/a

sum: 0.23139



Table S2. Unique ePKs of P. berghei/P. falciparum and Their Distribution across Other 

Plasmodium Genomes 

 
  P. berghei  P. yoelii  P. chabaudi P. vivax P. knowlesi P. falciparum 

3D7 
P. reichenowi  P. gallinaceum

tkl6   PBANKA_122880  PY04849 
PY04848 

PCAS_122950  PVX_093670  PKH_011700  —  —  Pgal0325e01.p1k 
Pgal0616c03.p1k 
Pgal0616c03.q1k 
Pgal0489d11.p1k 

PFB0150c  —  —  —  PVX_003590  PKH_041680  PFB0150c  3502696. c000217971. 
Contig1 

gal28a.d0000062
93. Contig1 

cdpk2  —  —  —  —  —  PFF0520W  3502696.c000218538. 
Contig1 

gal28a.d0000019
39. Contig1 

Ancestral fikk  PBANKA_122500  PY03326  PCAS_122560  PVX_088265  PKH_011260  MAL8P1.203 3502696.c000024654. 
Contig1 

gal28a.d0000159
42. Contig1 

fikk expansion  none  none  none  none  none  20  yes  none 

 



        Ookinete conversion         Oocyst numbers            Oocyst prevalence           Oocyst sporozoites     Salivery gland sporozoites Transmission 
Gene name P. berghei  ID % of control SD n % of control SD n % of control SD n % of control SD n % of control SD n by mosquito bite

cdpk3 PBANKA_040820 94.65 6.97 3 3.30 2.79 8 n.d. n.d. 0.00 0.00 2 n.d.

cdpk4 PBANKA_061520 0.00 0.00 4 0.00 0.00 4 0.00 0.00 4 n.d. 0.00 0.00 4 n.d.

cdpk6 PBANKA_092550 90.41 11.70 3 91.20 11.94 3 98.35 5.79 3 152.22 19.18 3 28.35 44.69 3 transmitted (delayed)

cdlk PBANKA_101980 84.90 7.63 6 104.66 17.48 3 102.79 13.03 3 41.66 18.50 3 4.16 1.70 3 transmitted

PBANKA_040940 70.59 14.26 3 49.04 23.30 6 97.36 16.94 6 132.61 18.13 3 9.98 2.11 6 no transmission (0/3)

kin PBANKA_131800 89.00 6.76 3 105.28 29.73 3 103.85 0.00 3 148.56 27.35 3 4.65 1.03 3 delayed to 15d

PBANKA_082710 97.11 7.82 2 91.58 2.23 2 95.56 6.29 2 52.93 0.27 2 51.24 16.37 2 transmitted

gak PBANKA_146050 4.62 1.54 3 3.28 3.60 6 47.98 32.20 6 0.00 0.00 3 0.00 0.00 3 n.d.

pk7 PBANKA_031030   8.92 3.70 8 8.88 5.59 4 63.45 8.63 4 0.00 0.00 7 0.00 0.00 3 n.d.

pk5 PBANKA_113320 87.37 14.24 3 56.43 2.28 3 94.44 9.62 3 107.63 18.95 3 65.27 16.06 3 transmitted

map‐1 PBANKA_101330 93.68 15.82 3 63.33 23.43 3 87.72 12.15 3 92.97 18.31 3 101.53 23.25 3 transmitted

map‐2 PBANKA_093370 0.00 0.00 3 0.00 0.00 3 0.00 0.00 3 n.d. 0.00 0.00 3 n.d.

pk1 PBANKA_070970 98.40 8.84 3 87.36 31.51 3 104.00 6.97 3 98.82 13.24 3 104.79 25.44 3 transmitted

srpk PBANKA_040110 0.00 0.00 3 0.00 0.00 3 0.00 0.00 3 n.d. n.d. n.d.

PBANKA_130690   98.50 9.17 3 106.15 15.51 3 100.00 6.66 3 128.00 45.67 3 124.94 16.37 3 transmitted

PBANKA_135260   95.79 10.15 3 57.46 9.47 3 103.70 8.49 3 136.00 28.09 3 66.41 6.58 3 transmitted

nek‐2 PBANKA_124070 0.00 0.00 3 0.00 0.00 3 0.00 0.00 3 n.d. n.d. n.d.

nek‐4 PBANKA_061670 0.00 0.00 3 0.00 0.00 3 0.00 0.00 3 n.d. n.d. n.d.

eik1   PBANKA_130840   84.47 11.65 3 109.68 55.03 3 102.44 26.38 3 108.54 11.61 3 94.40 26.16 3 transmitted

eik2; uis1 PBANKA_020580 51.87 19.40 3 19.86 15.46 3 64.22 44.57 3 n.d. 14.89 10.80 3 transmitted (4/4)

tkl5 PBANKA_112270 83.08 11.10 3 77.46 36.88 3 100.00 5.97 3 144.73 26.40 3 102.34 19.33 3 transmitted

tkl2 PBANKA_092700 79.45 13.07 3 124.24 15.96 3 121.46 2.53 3 92.46 5.29 3 83.12 10.89 3 transmitted

PBANKA_082690 83.11 3.45 3 84.21 9.25 3 94.83 7.90 3 84.55 11.57 3 81.98 8.77 3 transmitted

Table S3 (relates to Fig. 3). Data from phenotyping 23 mutants. All data are given as percentage of wild type controls studied in parallel. SD = standard deviation. n = number of 
replicate experiments. 



Table S4. P. berghei Protein Kinase Domain Sequences Used in This Study 
 
>PBANKA_101090 PbTKL4 
ITFLKKINEHGNGKIFLCSYNIFNNKFFIIKLIDIANNINENYIFKNIFNEVKCLLTFQNSKKGICQMYSYGIIP
NCNNNGFTYYLLMKYYEGNLKDLMNYAHISYLKEIKKIRNNAKQFFLPIVCKKRTEEIILNFKIAKITKKITKRC
KGNFIFCYKYLCRYTNVYSCYTMILKNRIYIKIIQLKFILFILNIFIQIIEQIIYVHKKKIIHFDINTCNILINF
KKTYPLLMSKKYKIKKNNYINNCNTKQTLKNIQSQIVMRDDFVENERKIYLNFIPPSYQINNSIYKKQNKFYNNF
DTSMASFHYRQYFKIIMKKKDCQHIAIPSIVISDFGESKFFLRDTDFIFFRKNRGNEILAAPELLINKNKYIYSK
NKYKIEKKNGKEDTEIKSRKAIQDSFYFENIPQNIIFQNEQSEMNYFYSTITCFENNCKFSCLNTKNDKIRILRY
NNINMKKSLRKNSIVSLEFYKYLKKIKMLIKKKLGNQKKLQKKKINMSKSDIWSLGSLLYEMITNESLFNYYNFI
YIKIYEKKELLNELINKKIKTQFKELKYFFNFFFQFDLKKRKDVYEIYKESIKIYNFY 
>PBANKA_061580 PbEST 
LKLMHIIFGKKYKCYKNENDKMCIGLCYEKLKKIKIKLNNSVIEIKYPKFDYIYDNIKAYNCGLTESECKFLFFQ
IVNGISFLQTCYQSNIIRLTDIKLQNILVFTDIYNVYNPIKWHLCISDFGCSAMEYATFYLENSKNYINAYKTLL
NQWKYQFKNQLSSYFQGTVYTMAPEGLCYDHMGNFRQSKYNKLIYFYEQNFGNIEDRFQELQMPLVSIKNSINNF
NILNVNSSSNFHFLEKKDGKYEMNNTYNDMDADKNGSEVCKGETNKNSKKKSTNKNVKANESANSNGNNTSSKKK
GKVEEENNDKKETSDKINLTENNKMNSSPEYLPFDVRSDSWSLGIILADLGKCGIGSYEYMISEKGNGNNNISKG
NIIDLNNIILNDLNILDDEENFYLQYIMNYYDILSIQWDNDEIENDQVNKNADRNKKRDNSEMENKRNNDNSNNN
GCTNNNYSKKQKNKSLENNNSKEDVPGNNCFVIDNANESISNEVSFCKDKPNAHNNNYDIKEETNNNKNAVLNNQ
IKSTLNFDECNKIKGNNDNSMKSLELFTKYYKSFILKYKDYIKIDKIGYIKNEFVKYYKLYKHMMNENNIERILL
LLFLIIINNLTYNYSCETQSFLKIELTIKNIGSGIFKFRNKKEKERYLQEFKANIQKDYMTGNKEYWNSRLTNKY
LAVILKDVCYDNFANRKKGIKKCFNKFEYPLNYSDDYWNLLADLLNYMPYERLLACEVIGHDFF 
>PBANKA_135260 
YSIQNKLGAGAYGEIWYGINLNKNVPFQNVVLKKIFIKKSVDESEQNLNDDEREKEYEIYAMREVYFGEIFKNCD
NISRYIEHFKESETSENNKEHITFIWIVFANEGYSLSQHLFETDKNNSGMIIPKLWWSIKKQNIGMLVIKDLMHQ
LLNGINIAHKKHITHRDIKMENIFVSPNTPFTVRIGDWGSAVEYKNKSFFFTPSMEEETEGYQPPESLFGHMKKN
FMRLPYYDMWGIGILFLQFVLGTKNPLEIKNKRNEMKLKRIYSKYSKDILKEVIFIQGLSDLCLIPWVSQTPDRL
MSLYDMKNNEKNSLQYSSIYGRNLIINKLEYFAITKNLIEIKRKRYNLINNMMSNKYNSLISLPNSPVCPNWKCL
HKYDEQANYNNKYNNNTFDKIQNKFLQQKKENYTFFKNNCDDEQFQKILQERDPSGVGLPDKNARDLLRRLLDFD
YNTRITSEEALKHAWF 
>PBANKA_080800 PbCRK-4 
YKIVKKLGEGVYGKVFKAESLEDSYLNFAVKVLRYFWPNFKYKFGSEEFAINEFNIMRILFHPNVVCLLDSFRVH
TYRKNKIKNHRGQKTRCETLSAEYDFSFQRHRRMEKVQYSPSRETIERNNKYRNIVSKSCLTIEELEKNLVLNSF
DKEATIQDKGNLYNNHTGKVDETSTIFSNNNCVKVLNYDEENNNLDNNKSNVLSSKMQRDIKRERSGDIFQYYPL
KKKMKTSNYKNGKRNEAVKVMNKSIDKLKFRKHSKKLKKIENKNDDYIENWDLFLVIEKCDCSLNDILNKAKKKH
FSFIQDIKKDTTKCLPSERIDLSYDHLHNYVKYVYLPLKKIENRYFYPDMPSLTEMQTKVIIYQMLQGINHFHKK
FIIHRDIKPANTLIKNIQYLSDGLNDSKEWIVKIADFGLGVYDHFLKTETKDCNIITLQYRPPEILCNSTLYNYS
VDIWSIGITMCECLLGFVPVTSKFESSVLFKILVFRGIPDQNFDNLLKKELVGELPKFKVDRIKMLEIIFTDIYG
RRILNDKGLDLIDQFLSYDYKNRITANEALKHEWF 
>PBANKA_123020 PbCRK-5 
VSLEEKLGGGTYGDVYKGKVVKYNNNNSDLYQNTNYLPYDYYTDEFIFFRKNIYAIKFFKDDLRTINEEGISCTT
LRELSCLKNIGRHPNILRLIDVTIDRQKGISEYINRQILQHYTSNYHHQVKIDMVPLSLDQKFIFAAYEYCDGGD
LKKLIQKTKISENQAGLCLKEAKWLSFQLLNGLAYLHNNKMCHRDLKPENVMLQYTHNNKYLLKIGDLGLCRELK
NDGDMTPTVCTIYYRPLEVLLSKFDRSKTRSGKNGVNKSGSGSGSAKNGSVKNGSVKNGSVKNGSVKNGSVKNGS
VKNGSVKNGSVKNGSIKNGSIKNGSIKNGSIKNGSGRCSEGRRSDDAYMGDEAFEKDYESFNDRDFQYGLNVDIW
SAACIICELIIGKPLFRGVTEFDLIIRIVNSLGKPNNDELEYFSDSRFYPFKDDFFNIKIKNRKDALNVITNGKI
DELGIDLLVKMLKYNPNDRITAADALSHPWF 
>PBANKA_135090 PbCRK-6 
FDFMDIIGKGTYGVVYKAIDKKENKIVAIKKIINLCDHNYGISKIILRELSILQKINHKNIIVLRNIFYGKDIEQ
KLIGENLENSCLYLTFEYCDIDLLNFTKIYNLNIKEVKYIIFEILLALCYLHSNNYLHRDIKPENIFINSKGEIK
LGDLGLSVEKSDNMTPSVVTIWYRSPELLLKQNNYDQKIDIWSLGCLFVELITGRPLFPGKNDQSQLDLIYATLG
NKTEIAMDNIERYNSFPYYEEHILKSMISDESVCDLISKMLIYDPYFRISSKEALKHSCF 
>PBANKA_071730 PbCRK-3 
IVKIHQVGQGAYGDVWMAEDIENNKRIALKKLKLNGNKEGLAKTYIREISILNSLQHKNVVELIGVIRTNIIPEE
IKSNNILYNFEKKNQLLNYQNVKDKSIDSYIMPDRALKKKLAKCSSIYQSSESSESSESSSDSSDGISCDSDSCL
CNKNPLNKKVNSCASIWMVFEYVPFDLSGYSELLREERQQKDRYKNMNLFTIGEIKNIMLQLFQALEYCHKNNVI
HRDIKIANLLIDANGILKLADFGLARFHIDSFASNMTNRVITLWYRPPELLLGSENYSSSVDMWSCGCVLGELLT
SNPLFTADNESDILKTIVNKIGVPNNNDYKFLKRLPLWNKIKFNPIHPSNINNLNQTKKIETEYIIKNLNGVGEI
GLDLLKKLLKWDPLERISAHDALSHPWF 
>PBANKA_113320 PbPK5 



YHGLEKIGEGTYGVVYKAQNSDGESFALKKIRLEKEDEGIPSTAIREISILKELRHSNIVKLYDVIHAKKRLILV
FEHLDQDLKKLIDVCDGGLESVTAKSFLLQLLNGIAYCHEHRVLHRDLKPQNLLINREGELKIADFGLARAFGIP
ARRYTHEVVTLWYRAPDILMGSKKYSTPIDIWSVGCIFAEMVNGRPLFPGASETDQLMRIFKILGTPNSQNWPDV
FKLPKYDPNFPVYNPLPWETFIKGLDDTGIDLLSKMLKLDPNQRITAKQAIEHPYF 
>PBANKA_121280 PbMRK 
IFKPNFLGEGSYGKVYKAYDTVLKKEVAIKKMKLNKISNYIDECGINFLILREIKIMKEIKHKNVMNALDLYCEK
DYINLVMEIMDYDLAKLINRKILLTDSQKKCILLQILNGLNTLHKYYFMHRDLSPANIFINKKGEVKIADFGLSS
KYAFDMHSGKMANDKYSKRALNLTSKVVTLWYRAPELLMGSNKYNSSIDMWSFGCIFAELLLQKALFPGENEIDQ
LGKIFFLLGTPNENNWPEAKHLPLYTDFTKSNKKNLKNIIKIEDDDCIDLLTSLLKLNSHERITAEEALKHRYF 
>PBANKA_071990 PbCRK-1 
YKKLNKISEGTYGTVFRAQNKKTKKIIALKQLKNFSNIRHEGFAITSLREINILLQLDHENILSIKEVIVGKHLN
DIYLVMEYIEHELKMLLDNKSPGFTVSELKCLLKQLLNGVNYLHTNWVMHRDLKPTNLLYSNKGILKICDFGMAR
KFSHVDNPNFTKNVVTLWYRAPELLLGEKCYTNKIDMWSIGCIFAEMILKKPLFLGENEVDQMWKILNLLGLPDK
ETYPKFYEYSFISKNKDLFKKKKIKMNVNNIRSHFPNIASQFSGLYLSDIGLDLLKKLLHFNPQDRMSASDALKH
PYF 
>PBANKA_091210 PbCK1 
YALGKKLGSGSFGDIYVAKDIVTMEEFAVKLESTRSKHPQLLYESKLYKILGGGIGVPKVYWYGIEGDFTIMVLD
LLGPSLEDLFTLCNRKFSLKTVLMTADQMLNRIEYVHSKNFIHRDIKPDNFLIGRGKKVTLIHIIDFGLAKKYRD
SRSHTHIPYKEGKNLTGTARYASINTHLGIEQSRRDDIEALGYVLMYFLRGSLPWQGLKAISKKDKYDKIMEKKI
STSVEVLCRNTSFEFVTYLNYCRSLRFEDRPDYTYLRRLLKDLFI 
>PBANKA_093860 PbCK2 
YEILKKVGRGKYSEVFNGYDTEYNRLCAIKVLKPVKKKKIKREIKILQNLHGGPNIIKLLDIVKDPVTKTPSLIF
EYINNIDFKTLYPKFTDKDIRYYIYQILKALDYCHSQGIMHRDVKPHNIMIDHENKQIRLIDWGLAEFYHPGQEY
NVRVASRYYKGPELLIDLQLYDYSLDIWSLGCMLAGMIFKKEPFFCGHDNYDQLVKIAKVLGTEDLHAYLKKYNI
KLKPHYLNILGEYERKPWSHFLNQSNMDIAKDEVIDLIDKMLIYDHAKRIAPKEAMEHPYF 
>PBANKA_101330 PbMAP-1 
YDIIKKIGKGAYGIVFKARCRKYKKIVAVKKIFGAFQNSTDAQRTFREIMFLHQLNGHDNIIKLLDVMRAKNDQD
IYLVFEYMETDLHEVIRADILEEVHKKYIIYQLLRALKYMHSGLLLHRDIKPSNILLNSECHLKICDFGLARSIS
TEVNENKIPVLTDYVATRWYRAPDILLGSTNYTEGVDMWSLGCIMAELLLGKPLFRGNSTMNQLEKIIEIVGKPN
KKDIEDIKSPYAETIISSFADTGKKKKKFSEIFHKASQDSIDLLEKLLQFNPTKRITAEMALKHKYV 
>PBANKA_093370 PbMAP-2 
YIIKHLIGRGSYGYVYLAYDKNTEKNVAIKKVNRMFEDLIDCKRILREITILNRLKSDYIIRLYDLIIPDDLLKF
DELYIVLEIADSDLKKLFKTPIFLTEEHIKTILYNLLLGENFIHESGIIHRDLKPANCLLNQDCSVKVCDFGLAR
TINSEKDTNIVNDLEENEEPGPHNKNLKKQLTSHVVTRWYRAPELILLQENYTKSIDIWSTGCIFAELLNMLQSH
INDPTNRFPLFPGSSCFPLSPDRNSKKVHEKSNRDQLNIIFNIIGTPTEDDLKNINKPEVIKYIKLFPHRKPINL
KQKYPSISDDGINLLESMLKFNPNKRITIDQALDHPYL 
>PBANKA_141450 
YKLIKLIGKGTFGKVYYAIDLSTQEPVAIKRSPKWRNKVSREVDLLKKMNYSKNIVNTKSIFYTTTDKGFRIQNI
VFKYMTYSLGKFIRLKKQEKRENNQICLGIKNLHEHNVAHRDLKPDNILINLDTPDINVEICDLGSAKKVEKSII
SIPYICSRWYRAPELLCGSMYYTTDVDLWSLGCIIFELINLCPLFPGKFKKDEYSEECSQIVNLIEVLGSPNINF
YENIKDYTSTKNTSLIKELCELDIPPLSWDHILGNILEKEDPNERLKIDEVLDNSYF 
>PBANKA_031030 PbPK7 
YKIVKTIHEGKYSKIIMCDKDGELYALKKYEKVFLEKKREFQKKTKDNKVIIKTKYDDLKNELKIITDIKNEYCL
SCKEIITNNDEVYIVNKYMENESILKYDHCFFIFHPNESYFIPIPVIKCMVKNILKSLLYVHTKKNICHRDVKPS
NILLDKNGIIKLNDFGDSEYMINKKIKGTRGTYKFMPPEFFVNTKCYYGEKVDIWSLGICIYALFYKVLPFSNKS
GLINLFQEIAKEEIKYHIDRNYFLLKVRKGATKKSSHDSLSNDDINFLKIFLKKKPTERCTAEEALEHKWL 
>PBANKA_136210 PbTKL3 
IIILNKIGGGSYAQVFRGKYKGKTVACKLFLYNTKDLSEESYCESYISTPRSTHQYIFPKIFKSMTSAESEIGDV
NHDIEDNINFEKYVNSIKSYTEVSEKNDANISEEVLTNLCTLQRNKKIKKMANLEIFRYFPTPIKYRNYEAKILY
SLQNCEHVIKLLGVCSLRQGEESLILQYCSGGSLEKYIYYDERKKINKQNKHLSRPQVVKIFQQIAKGMYEIHSN
NFFHRDIKLSNILLDENKNAFISDFGLSTYFSLNDSPSAYAIYGNIFYAAPEVLKGEGFFKESDVWSFGVSLWEA
LTKKIAYDGLSSSETFCKISSGELHLPIPNDIPKDLSDLLKSVLEYDFTKRPLFDVIARKLEHIWE 
>PBANKA_080560 
MNYTLISAGSDAKIYKCDFIGKEAIKKVIYRKYYRHKKIDSKIRKLRISNEIKFTKKLASLNIDVPYLYFVDTKE
KSLYFEYVNGCTINNILKSISQYQPNIPKFIGITLAKIHNGNVIHGDFTTSNLILRYSYINENEIFNNLNNAPYE
LNDIKEIKLCVIDFGLSFLSASVEDKAVDLFVLLKAIKSFHSEFPKLEEDILLGYETQSNNFDLIRKKLETVKQR
GRKRPMV 
>PBANKA_041040 PbGSK3 
YKLGNIIGNGSFGVVYEATCIDTSEKVAIKKVLQDPQYKNRELMIMKNLNHLNIIYLKDYYYTEAIKKNEKNVFL
NVVMEYIPQTVHKYMKYYLRNNQFLPIFLVKLYSYQLCRALGYLHSKLICHRDLKPQNLLIDPKTHTLKLCDFGS



AKSLISGQRSVSYICSRFYRAPELMLGSTNYTTHIDLWSLGCIIAEMVLGYPIFSGQSSVDQLVRIIQILGTPTE
DQMKVMNPNYADVKFPNVKPKDLKKVFPKGTPNNAINFVSQFLKYEPLKRLNAIEALADPFF 
>PBANKA_070970 PbPK1 
YKISHIIGNGVYGVVYKADCLENGNVVALKQTYQKSAKYFKEIEIMKKLKHPNIVKLKHAFYTLCPNGGIYVHMV
MEYGNTDLATSLYYITIKNSEHVNKTYKNINNSKYIKNDKDNDVKLKNDCTNFIASEENAKCVNNNNINSINESE
NKENLEKLQMNKCNENCMNVHDPNYNEMTKNLNKSENKCNEKNIDVNSYNNTEKEINSSNNNNVKSENDCLNTYG
NIINNFNINMLQENINNICSCHNLSDYIKKCFFNENQVKIYLYQLIRATLYLHSLCITHRDIKPQNILIFLNKPN
NNTDNSHENEKTQNKKCVVCIHNSVKFKCIMNKRNMNKSLDENNSNVNIKNSIVNNDCNNNEYVVNNSNALLNED
IEKYHKNYTSKFNSINENNDIKKVNKENGYYNCCSTPISMLSEKKNNSNIKHAREKRSMSFSNTYTFKNSDNEHF
DYMDNSNKDNFKKALKRSKTDLVISLKMNQTNTFNNEKKETLLPLSDVDKKCIDSCENVKEKNEITNFNNDELDN
IYNENNLDKIYMNSIVYKYIKLCDFNTSTKLKENYKYLSYVCSRYYRAPELLFGSNYYSHAIDTWSIGCVMGELI
LGKPLFLGDCASDQLVEIIKILGTPNDEDFLSFRSIYKNVKFPNIKPITLKKLISNNSSKESIDLLDKLLQFNPK
KRIKLCSALLHNYF 
>PBANKA_144300 PbNEK-1 
YEVIKKIGNGRFGEVFLVKHKRTQEFFCWKAISYRGLKEREKSQLVIEVNVMRELKHKNIVRYIDRFLNKANQKL
YILMEFCDAGDLSRNIQKCYKMFGKIEEHAIVDITRQLLHALAYCHNLKDGPNGERVLHRDLKPQNIFLSTGIRH
IGKITAQANNLNNKPIAKIGDFGLSKNIGIESMAHSCVGTPYYWSPELLLHETKSYDDKSDMWALGCIIYELCSG
KTPFHKANNFSQLISELKKGPELPIKGKSKELNFLIKNLLNLSAKERPSALQCLGYQII 
>PBANKA_124070 PbNEK-2 
YDVVKSIGRGSFGIVTAVKNEQGEIFVVKQLDISCMNYKEKMNVINELKALIEVSTHPFIVKYKEAFIEDGTLYV
AMDYCSKGDLKKYIKRAKEMKTIIPENKIKRWLLQIITAIKFIHEKKLIHRDLKCNNIFLDENEKAKIGDFGLAK
LLEKTDQTNTLCGTVGYMAPEVCKNVPYSFSADIWSIGVILYELIALRHPFKSKNGNMLSIVQKVCEEQPDPLPS
IYSKDLRNLCYWMMSKCSEKRPTVYDIIGTEYF 
>PBANKA_061670 PbNEK-4 
YEKIRDIGKGNYGNTILVRDKKNDHYVMKIINISQMSQKEKRQCLKEVELLSKLNHPFIVKYIESYIEGETLRIV
MKHCKGGDLYHYIQNKKKQNTPIKEKRILIWLTQILTALKFLHSNHILHRDMKSLNILIDSDKRVRLCDFGISKV
LENTLDYANTLIGTPYYLSPELCKDKKYSWPSDVWAIGCLIYELATFRTPFHSTKGIQQLCYNIRYAPIPDLPNI
YSKELNNIYKSMLIREPNYRVTVQQLLVSDIV 
>PBANKA_060060 PbNEK-3 
YKFETVLEIMTSNSEIHLVKSLDTNETFISKVYDLYGINENDLKNYMNELYIMKKLENCENIVKIVDFIKKNDSL
SFIIEFCNQGDLYSDILRRKINNEHYSESEIFNILNQILNGLSSIHKNGIIHGDLKSTNIFIKDDKIKIGDFGIS
QKGSNKNLGTLNFLSYESIKLNKTNKLSDLFQVGCILYELVTLSSPFSANNINDMIRLFEDKNYKNEIIKNISSF
YSIQLVDIISKLLSLNALDRLQVISNYNIVRN 
>PBANKA_010410 PbNEK-5 
FDIAGFLGDGAHGSVFLACERRTNFICVLKCISKSHLVKSTQEALLRKEIELQAHLKHPHIACMYTWFHTSSHVF
FVMEYCSNGDLFTYLNEHGPFSEKKVATMLFEIIWAIRTCHDKRIAHLDLKPENVLVNHEEKCKLADFGLSAHIG
SKHKKKGISHYRGTHDYWSPEQCARHQKKKKNFGEFDQKTDIWTLGILAFELKFGRPPFGSTNEEREDIIMNRIQ
DYHWSQLFSEKVKQDLIDKLSPEFKNFLNLCLDKNPKKRPTAEELIQHPFI 
>PBANKA_083560 PbPKAcat 
FNFIRTLGTGSFGRVILATYKNEDLPPVAIKRFEKSKIIKQKQVDHVFSERKILNYISHPFCVNLYGSFKDESYL
YLVLEFVIGGEFFTFLRRNKRFPNDVGCFYAAQIVLIFEYLQSLNIVYRDLKPENLLLDKDGFIKMTDFGFAKVV
NTRTYTLCGTPEYIAPEILLNAGHGKAVDWWTLGIFIYEILVGYPPFYANEPLLIYQKILEGIIYFPKFLDNNCK
HLMKKLLSHDLTKRYGNLKKGAQSVKEHPWF 
>PBANKA_100820 PbPKG 
LLTERIIGRGTFGIVKLVLHEPTKIRYALKCVSKKSIIELNQQNNIKLEREITAENDHPFIIRLVRTFKDSKYFY
FLTELVTGGELYDAIRKLGLLSRSQAQFYLGSIILAIEYLHERSIVYRDLKPENILLDKQGYVKLIDFGCAKKIH
GRSYTLVGTPHYMAPEVILGKGYGCTVDIWAFGVCLYEFICGPLPFGNDQEDQLEIFRDILTGQLTFPDYVTDTD
SINLIKRLLCRLPQGRIGCSINGFKDIKENSFF 
>PBANKA_146000 PbPKB 
FNFLKVIGKGSYGKVLLVKHTQSNKLYAMKILKKDNIISQNQFEHTKVEKNILKCVSHPFIVKMYYSFQTSKKLY
FILEYCPGGELFFHLSKLTKFTENIARFYISEIIIALQYLHKLNIIYRDLKPENVLLDKNGHIRLTDFGLSKECI
SDNNSAKSLCGTPEYLSPEIIHQTGHGKSADWWSLGVMLYEMVTGQLPFNGKSRDLLFENIKYKKIKISNRLSPE
VVDLLKKLLQKNPQKRLGSGITDAEEIKKHPFF 
>PBANKA_082710 
FTLKKKLGIGGFGEVWSVSLKSDIEENSSFFFFSIKKTSHFALKIMDINEFNLNESIIMREKAHINVINFYCVFK
GYQLLTNRQHEKERKESFCFLLELADTSLEKVFSDKNVAYNLNFVRLTLMEIANIMSYIHKQTPNHEFYIYRDLK
PDNILIKNKKILLTDFNLSRKIDADFEYLMSQCCGTKGHLAPEQKSLVYDQKIDIWAFSIIIAKFLKHKNFNYFS
YDNYKIDLKHFEIQDKFLINLLLVCVDESPFMRPSFSEIFRLL 
>PBANKA_146050 PbGAK 
IKEDNLISEGAYSFVYLANDLNTNKIYTIKKTICQNKEKLEMAKKEINILKSLPPHKNIVQYYGSTIINENNYKI
VIMLMEYCERGNLLNIFEKNKDKIKEFHIIKILKDIISGLNFLHTQEIPIIHRDIKLENILCDKNNVYKICDFCS



HTVSNSFFPNDLKKNELNLLKYEIERDTTIYYRPPELIDLYSNGEISTKVDMWMVGCVLYLLLFGFHPFQGTVST
KIIRRNDENVDINPSNNSFLSILNGSFVIPHVTKYSKRIISILLMTLDKNPQIRISSSTLLLIL 
>PBANKA_113310 
FSDAGNIGEGGFGVVTKMRFLSFPQYYAIKKISKDHIIKSQAAGQAYLEAKYHSVLSHVNVIKMYGCMQDDNYIY
HVLEYCPKGSIYSISKNFKKRIIPEELAYKYFCNVVNGLYYLNQMGIFHRDIKMENVLVDHKDNAKLSDFGLSAM
ILGEKSHSSLCGTLVYFSPEIINGEGYDWRSDIWSLGILLYEMLVGDVPFDGTKTQIVQSIYSCNLNFPNFINPL
AINLIKKALVVDVNKRIKLSEIASDPWM 
>PBANKA_040740 
IVDKHPIGNGRTGLVFKAIIRKENLQVALKVMAKDTILSLKIERQVLKEIIIQSSLKHINILDLIAYFEDKTRLF
LVLEIANGGSIRNKMKLKHDTFKEEQVALYVYQIADALSYLHNFNIIHRDLKPDNILIHYSDSDVYSDENVSKIY
KYGIIKIADFGFSCQLKNKRQKRSTFCGTVDYMPPEIINQIPYGCNADLWCLGIVIFELLVGFPPFTDNSQERIF
EQIKEFDFHFPKTVSQMARELILRLCSRSSEERISAEEVKSHPWI 
>PBANKA_090380 
YIVLNNLGKGTYAEVWKVKHKVTNEIFAAKLLQPNQFPKESFNRIVEMFTKEIINLSICQCPGVIKLHKVIGGKE
GWILIQDYANDGTLWKENLSNNMSEAFLYFIQLLQGMWYIQDMNIVHRDLKPTNILRYSNKKIVIADFGWSEHID
SCNLHPNEWPGTLEINPPEVLRNTGPMTEKIDNYALGMNMILFISGRFVCRQKGVECSKVAQIILKTVHNLRYSK
PPSRFRENLKAWDLFVKLTSSNPNERLSLQNVLDHPWV 
>PBANKA_031420 PbCDPK1 
YFKVRKLGSGAYGEVLLCKEKNGHSEKAIKVIKKSQFDKGRYSDDNKNIEKFHEEIYNEISLLKSLDHPNIIKLF
DVFEDKKYFYLVTEFYEGGELFEQIINRHKFDECDAANIMKQILSGICYLHKHNIVHRDIKPENILLENKNSLLN
IKIVDFGLSSFFSKDYKLRDRLGTAYYIAPEVLKKKYNEKCDVWSCGVIMYILLCGYPPFGGQNDQDIIKKVEKG
KYYFDFNDWKNISDEAKELIKLMLTYDYNKRCTAEEALNSRWI 
>PBANKA_040820 PbCDPK3 
YNLSEEPLGKGTYGCVYKATDKLLKIQRAVKVVSKKKLKNIPRFRQEIDIMKNLDHPNVIKLLETFEDEEQIYLI
MDLCTGGELFDKIIKKGSFVEMYASFIMKQIFSVLNYLHIRNICHRDIKPENFLFYDKSTESLIKIIDFGLAAYF
NDIDYEMKTKAGTPYYVAPQVLTGCYDYKCDLWSAGVLFYIILCGYPPFYGESDHEILSMVKKGKYNFKGKEWNN
ISEEAKDLIKRCLTIDSGKRINASEALKHPWF 
>PBANKA_061520 PbCDPK4 
YKGIKILGKGSFGEVILSKDKHTGHEYAIKVISKKHVKRKTDKQSLLREVELLKMLDHINIMKLYEFFEDNNYYY
LVSDVYSGGELFDEIISRKRFYEVDAARIIKQVLSGITYMHKNNVVHRDLKPENILLETKNKEDMIIKIIDFGLS
THFEYSKKMKDKIGTAYYIAPDVLHGTYDEKCDIWSCGVILYILLSGCPPFNGSNEYDILKKVETGKYTFDLPQF
KKISDKAKDLIKKMLMYTSAVRISARDALEHEWI 
>PBANKA_135150 PbCDPK5 
YELDKYKLGKGSYGNVVKAINKKTGQAKAIKIIDKKRINNIERLKREILIMKQMDHPNIIKLYEVYEDNEKLYLV
LELCTGGELFDKIVKHGSFSEYETYKIMKQIFSALAYCHSKNIIHRDLKPENILYVDSSDDSPIQIIDWGFASKC
MNNHNLKSVVGTPYYIAPEILKGKYDKKCDIWSSGVIMYILLCGYPPFNGKNNDDILKKVKKGEFVFDSNYWSKI
SLDAKELICECLNYNYKERIDVHKIVNHKWF 
>PBANKA_092550 PbCDPK6 
LSFKKILGCGAFGEVHLVEDNICKLYKVVKILKKKKMKNIKVNEEINVLIYLDHPNIIKIFDVYESVNCTYIVME
LCEGGELMNKIKKPQIFSETYIKNIMFQILCAIAYMHSNNIAHKDLKPENILFKTDGYDTLKIIDFGLAELINKS
EGISKTAAGTVLYMAPEVFKKKFTIKCDIWSAGVIMYFLFTKSLPFTGNTYEEVKQNIFNSEPDYQFLKLKMSKP
ALHLLKLMLEKDYSRRPMAAVLLHHPWF 
>PBANKA_101980 PbCDLK 
YKFGKILGCGSFGVVRECTNKKTNEIYAVKIIKKKKKHKKNSNFEKMVKNEINYLSIMSHENIIKLKDFFEDKNK
FYIVLEKCEGGELFYKIVKNKCLLESESIQIVRQVCCTLEYLHSNNIIHRDIKAENFLFKNKNTENIKLIDFGMA
KTVNCEYLTELCGSPHYISPELIRKKYTMSSDIWALGVMVFFMLTGKYPFEGKNTQKIVDEILNKNINWKDNEFS
SLSVEAIDFLKKLLERNERKRLTAFEALNHPWI 
>PBANKA_131370 
YKIINKIGDGNFSKVFCCRGENKKKCAMKLMCCPLKKTSHYNCFKRELFIMKTINNKHPYIVKILDYHEKIWKKY
YIVKLILEYCEGGNLFEYIKINGSCTHSEARVIIIKLAKTIQYINSLKIMHRDIKPENILLRTKDNIKSVVLSDF
GLAKITPSNQSVVKSRSVCGSDFYLAPEIIKNKEYGIKIDIWSLGVLIFFIITGKVPFTGKNANELYNNILKANI
PELLSKEKSLNIQPGLKNLLENILVHDPEKRFSCSDILNHRWI 
>PBANKA_145340 PbPK2 
YVLNKKIGKGSFSNVYIGTNILYGNRVVVKEVDKSKVKESNVYTEIEVLRKIMHKYIIKLISAYEQEGYVYLVLE
YLKGGELFEYINNNGPYSEQLAKKAMKRVLIALEALHSNGVVHRDLKMENLMLENVNDPSSLKIIDFGLASFLNS
PSMSMRCGSPGYVAPEILRYSSYGTKVDIFSLGVILYNILCGYPPFRGNNVKEIFKKNMRCHISFNTKHWLTKSE
NVKEIILWMCSKNPDDRCTAIQALGHPWF 
>PBANKA_092520 PbCDPK7 
YEIHEQLGQGKFSKVYRGINKQTNSEFAIKVINNRSVSIYEKELLRSEISILRLLRHPNVIFLKEIINTKETLYI
SMELVKGGELYDFLLSETRLSEIHANKIISQLIKTVAYLHKCGIIHRDIKPENILLTDKSKDAQIKLTDFGLSTL



CAPNELLKEPCGTLAYVAPEVITLQGYNHKVDAWSIGVILYLLLSGKLPFPINKNTEMNIQKTYVLSFRDNIWKT
ISSSAKDLISKLLELNADKRISASEALEHIWI 
>PBANKA_040940 
YKLLKVLQSAIYGTVYLSEIIEDVNKKLINTKKAIKILSKHLIEMAKERIQEDPLSEYYYRDSMSGHSNILICDS
IFDDAAYIYMVMPFAMHGDLFEVMKNRNKAFSEEESRYLFYQILLAIKFLHSKEMALRDISLENVLLFENETNGL
IYPVLNDPGQALHFNVNNKNEVILEEYTKTFGKIFRPPEIHAKCKYDPTKVDVFCVGYILYFCLTKQELFRSSVE
KDIYWNMLVHKNYRELLTDKNGIHLSNDAVDLIFHCLDPNFQTRYSINQVLSHTWF 
>PBANKA_040110 PbSRPK 
YRIEGKLGWGHFSTVWIATDLKSKPLKFVAIKIQKGSETYTESAKCEINYLKTVKINSFDSSWVEFKEQQRERLF
HYNMTKGVVSFIDSFEHKGPNGTHVCMVFEYMGPNLLSLIKHYDYKGIPINLVRKIATHVLIGLQYLHDVCKIIH
SDIKPENVVVSTLTNIPKPRDYTKSKLANNNDDTNIKNVTKNHCTSPSRPEQENNINTEKDFDKVEPQIDETKQG
ETEQDDTESNATAVKEQNEFDNVDWNKLTKNEKKKLKRKKKKMFKKERLKMNEANNTEKNQQTNNEAKINNLSHA
EDNRQFKKEDNENFRNIECIKTDDISLEQIQISTKMTPNNSMNANPKVNINTNKDNSTISGDCNNQNLNENSDMK
LCKDETKMDSKQIISNTVGKKLSFVNANMDNFSINENKLSDLSKEETKENTKCSIIEDNEKNKIDDNNNNLNIKK
KKKKINEPPYVKHRLKPSNSDPSLLTTYYNIHAIQETLTRKPYHYNNYFLNNPEKFGYDKSPQLLRRLPIDYLRN
DSSLEASNNSCNDNNENTNDTYSEKSEIYVDKDANKFPIYCGMFNHLIHPEAMKLHESNKKKNIYSEVPNENQSL
GNNKNTNKVVYIKTEEGDYCIRPYDPTVYYHEKSCYKICDLGNSLWIDESRYAEIQTRQYRAPEVILKSGFNETA
DIWSFACMVFELVTGDFLFNPQKSDIYDKNEEHLSFIIEVLGNIPKSMIDSGYNSHKYFNKNTYKLKNIKNIKRY
GLYKILKYKYGLPEKEINPLCSFLLPMLSIDPQTRPSAYTMLQHPWL 
>PBANKA_093300 PbPRK4 
SVVCELVGKGVFSNVLKCYDMTNKIHVAIKVIRDNHMMHKAAEKEISILKKLNDYDKDNKKHIIRLLRSVKYKNH
LCLIFEWMWGNLRIALKKYGNGHGLNAAAVHCYTKQLFIALRHMRKCRIMHADLKPDNILINEKFNALKVCDLGS
ASDISENEITSYLVSRFYRAPEIILGFRYDSQIDVWSAAATVFELATGKILFPGKSNNHMIKLMMEYKGKFSHKM
IKGGQFYSQHFNDNLDFIYVDRDHYTKKEVVRIISDLRPTKNITCDLLEHQYWLKGNSPKMQFLKKKIKQLGDLL
EKCLMLDPSKRYTPDQALQHPYL 
>PBANKA_030850 PbTKL1 
IWLLKLIGRGGYNNVYKCLYINNIKKCRNYKMSNYRNFNINHSINNIALKICIDKKYSYDFFSELKILSILRHPN
VSLFLGGIRDPQAIALEYIPYGSIFDILHKKKTKIKILDIIKMCKDITSFMSFLHNKGILHCDLKSPNILLSESG
EIKICDFGLSIQNFDNKPKYLGIVGTYQWTAPEILRGEGYTKKADIYSFGVILWELLHRTIPFNDLKHPLDIIAQ
VGYLNKQLIINNNINNKLLYVLTSCLHKDKRKRKSFFFWSEYF 
>PBANKA_112690 PbPK4 
FQNISLIGQGGFGSVYKVSHRLEPGSPTYAVKFIYLKVSSLDNVNSRRYFREIAANRDIYSKHVVRYYTWWCEEP
QFLPMDIIPKEIQNTLKKNKDPFKKVCNKNKKDNDYSSDCTVSSGENNKFDLKNYKKVITKKNSPKLKFYSDNDT
PYNKRKNINQKNSFLNDKNLSDNIYIIENNKKKKKKKKKKKKIIYKEKKKGNIGINEDNKYSTFYEQNNPNNFSS
TLQEYDPFGYGYLSENERDLIVFADNDESNGSGHSKKNDNDERKSLNNQNGIYNTGGDISKNGNVIHDDSNMLAC
QQSDKNSMTIKNTQGTSINGTINRNTISDETGTQGTNNNPKYSIDYHIDAIVKPKGESFTWVEKSPSNKYKKDSL
DIINRNRKLIEEKNKKEKGQEKEKYKLKMNGELEKKENANKIKYYKKKNVGPEFSIVLLLQMEFCKGFTLRRWLD
RSSRSDKPLYFTYGDKNTNHPLEFDLFKQLIKGLKDIHSTCFIHRDLKPENIFVDLDTYILKIGDLGLVRFIEEK
KRENDLNNIDNFKDNIYTEINHNTITSQISLKGQMIGTPGYTAPEGGALCDEKADIYSAALILLELLCPRFNTIM
ERYKTLNDFRNYYTVPDYVKIHLNPWYILMLQMSKPNPADRPSAADLYNKI 
>PBANKA_130840 PbeIK1 
FIFMYLIAAGGFSCVYKIKKKKSNKFYALKKIKFSANESNYEKKVLLNLREIECLRKLKNHPNIVSMNDFWLEVV
QTLSKSKRERRGRRKEQQREQMGDKRREKRQQQRREKRKEQNTNTKKRVLITLSDHKKKKLKHLSCPENALNISN
ITNNERNVLKKDNWKNLILLKNFKKEKHNYNFNHQIELNKYNIMCLWKILNQMCVCKNEKKNIESLLPEQLIKNF
KNFLFEKYILAIYDDCSYLNNKNNKTFIFFNNNLGNILHYLWWSYLGKNGKEKKNDIFKLLKYVSDNIIKDNTNL
YNIILEFRHSLIELSRFPSNELGNVILNMRIPPNGSCELSEYISNMAKINKLEIYRNKNTLEKFIFKINCNNFDV
YKMWINFKNDIIYEGKDVYKEHRKINLKRKIIKKKDIWIKGKKEKHLKNTIGNKCIKKINIYYEKPIHVFVYKSL
TYKRQKHHKLWRKHYNNKKNWKYCLNKHENSKKYILFSKICRLMKTQMNKFKREEKFEKKKKIAITNIKVNYNDF
EQDISSFNIQIYNKKNKNQLINRIKEQYEQLSISLNPYKLTYENENILRYNEHNYLFGLKNDNEKENIYNAIYFL
NFYIWIRREINEYAIISKKRQICQNSRNYQSKKKFYIKRHNQKTYFFENIIFYHYIIMLFLDIEKYKNKFVSLFQ
YNLYRKLLKISKRIVLMLHRIETNVICIFLLKHFEDYFIRKGIHIVQDKSDRSNKGDEIGIHKMVKIWKSMIAIS
LIFGKKMYKKKKNIFNFFIELFLNNIQINIFKKFEILYLIIYFYNYFEKSKQFDIEGIGDIIYVWLSLINLFYDD
KGKCIKILSKIFAKLNKKLYYVYWGKLYIIMNWTTIVDTIFIRNVLSINREGNYYWVIIVLKMINYFVNVAYTLT
RMDIFFIKVMIKFYTRIGSAAATNSVSKNSYNEIFNNIFTLNFMNYIIYNSYFENEKKNYDIYTKYAILFIYCFI
IQAYYFDTLFNIRSLESNEIANNLFPGYNYSYKNILLFYERLGRVIKNSNNTKICKYMWRKFINMWSNSIVIKEN
IISCLTTSRHIYFNILMNFMKIYCLDNILHIKKKKKKMNTPIVLTSKNDLKKWKDCELTKNPKSVKKGILIKKKN
RNNNKKYKKKLKETHFIYNIKKVLFKKLVNINIETILYEQNGQCYILVFGSVIKKKNGQIKVKDTKIVRDINIIR
DYRIYFYNYLEYFYKNNAHISDNINLIYARKWPYNNKNAVKQFCPYFDKIKDGNRKDIVSLYGNKILVKQNFSKI
GNKIKNKKNNLCKKKMRTQKSIYNSNYWREKKENKLLNGNVNIIKKYKSEKIKKKELENFFDNIVYSSENDDFKI
IFENATNSNACSTVDLASPNELNTKRNNINKKLKFFKHKKNSKKQKNYKNHKSHKKIFFKSVNNANRFFVTNVEP
NPIMSNNHQIADSNDIYNNFSIQKKYEYNHKNCGNIYNTKDCDENDSSYICFLINEHEGQVLSHRHKELYKNMLG



MERGNILYRDNACKLKDDFSCLHDQCDNSMIKACGTNELIKESTKIKRENMDKINKMNEVNQHISLETLKYKCSF
KKIDKNLIQNKKKIIIRKICQINKTFYFKYNKINDKKRIYFDSVLCKSERHKTYKKRNENIKVILLKTLKGESNE
YVLTTYLTEIYSDNINDPFENSRKKINSNEIFYQKTFDMYCIEDEGEVYEEQKRVNKNNKKKKYINEMIKMDTIR
TDFEDNFTNSYNKKCNILKMASNINNKNNSGKKERDIKRQFLITNKKKHENNIKIFYNLFKLEESNVNSNPQTNP
YYETVIHDNEDNIFYCLYKYIQQQVYRYCNCDIDEYTSNCIDKNVNKWEWYGFIKENENYDKIKTEINSNSFYNC
REKHNICNSYNSVYQLEFRKLGNASKEKNFEEKKKIIKIEFRKSFNNFKLPSLLCILKWDNFFKPHFIIRCDNFL
HTYNIYFDFFILLMNLFHKGEGSNLYRFNSNKSIIYNPYLSHQIYMVTKYFISNVHKINNKLPIHLENDILEIYS
YNRFLTIPNKCSFKNCGNDNNNYDQRSKKHYFTKCGILNTEKVKPSKKRRIGWDGQRQRKRKDIINTLNEENQNM
FCKNKEKKEENYKKIDTNISQFSEKNPVSNIDNEKNKQNFIKNKKYKFNLYIRMEYCKDTIENYINRRTRINIKR
NIEIINMIIMGLNYIHNNNIMHRDLKPSNIFISNNDIVKIGDFGLASYDYLDDHKINTTKEEEIQKDLIINKNCD
KIFFCNKKKLFSNYNSVFPLENGQISDVHNTKGDYNESSISKSKKFAIQNKNRNLRSCKRIFQWWSTIGELNILS
KNRRRLTKFKSGSNTIHIRKSTLDENIIVRHANKCHNLSFSQNREHIDRNRMKKCNIIKNHIIKSNKSEKMNISM
NVFLRCTKTRRYFTDEDKSVETRKKCSKTSEEENGNICDTKKKKNDIGEKMDKNKIAAQKKKKKKENKHPIGRRS
TNSSISSAIVVKRNAYCRLEIEKYFLSKSFQNCRSNKKKKYINIKTIKNKFCSASNKNFGAKWMRIYRKGLHHDD
IQEKSADQTTEQMGGCNKTVASDFSSNLKNKKESINHTLGIGTKLYSAPEQLEGNKYTKSVDIFSLGLIIIDLFI
KTETNMERTQILCNARERILPDLLIKKHPNVASLCKKMLSLDYKSRPTSAQLYNKI 
>PBANKA_020580 PbeIK2 
FSEESVLGCGGFGYVMKVKNKKFNIAYAVKKITLSSYCPNKRGNDNELVNKYNNHIKKNSKHNDIEPMISGSFSS
GNNIMNENNSLIMEEVIMIAKLQHENIVRYYDAWVENNIDYYLFKEIENNYKYVIKKKNKGNKKNIYYIDEISNI
RNYYNKKNKENIKINEKYLYILMEYCPGKTLREAIDCGFIYKNEKLIWELIKQILKGIYYIHDMKMMHRDIKPSN
IFLQINDDILSAKIGDFGLTTKIDNTQINPSAGTVNYMSPEQLNGEHFDQKADIFSLGVVFFEMFHEPFSTSMER
SIVLSNLLKCIYPESIRSDNKIFQFLLSLLEIDPQNRLSAYSLLHENFF 
>PBANKA_141360 PbPK9 
YIVEKRIGSGGFGIVFQGIHIQTKQKVALKFIPKSNFLDVTDVHRVFIEIQTLRGLIHKNIIKMYDVNHFQNYVC
LIMEYAVNSDLKKYILKNNGYLSEKETYFLFLQIVKGVYYCHSKHIVHRDLKLENILLDENMTCKIADFGLSDFV
NVDQNIKTEAGTKLYIAPEIIFNQTTNYSVFKLDIWSLGILLFIMTQGYPPFIDVGKDIKYFEQSTLKYSNDISD
DLKDLISLMLNVDPNKRPIIVEILNHRWF 
>PBANKA_131800 PbKIN 
YIIIKNIGKGTFGKVCLGMHTYTYEIVAIKILNKKKLLRIISYDKILREIKIHKKIDHNHICRFYEVHENKNNIY
MILEYLGNGDLLTYICKNSNINENIAKRILYQLISAIEYLHKINIVHRDLKPENILLDHNNNIKLIDFGLSTIYS
KNNFLQTSCGSPFYTPPEILLGKKYNPELTDVWSLGIILFLLLNKKLPFNHNDINKLFQQIIKGLMQFEPHVSIN
AKNLIQNMLNVNCKNRYNLNQIKNHIWF 
>PBANKA_130920 PbLAMMER 
YKVMRKMGDGTFGRVLLCQHIVNKKYYAVKVVRNVKKYTKSAKIEADILKKIQSNDIKNNNIVRYHGKFMYHDHM
CLIFEPLGPSLYEIITKNDYNGFHIEDIKLYCIEILKALHYLRKLKLTHTDLKPENILLDDPHFEKKIVTVKRVT
DGKKIQIYRSKSKGIKIIDFGCATFKTDYHGSIINTRQYRAPEVILNLGWDVSSDMWSFGCILAELYTGNLLFKT
HEHLEHLALMENIIEPIPKKMLYEATKTNGYKYIDKNDLKLAWPENASSIDSIKHVKKSLPLYKIIKHDLFCDFL
YTILRIDPTLRASPVDLLKHEFL 
>PBANKA_090110 
IRMMNLIGRGGFAEVWEVFDSINLEMYAAKIHKIEPSMTNEIKNKIIQRAENEINIHIHCHRHIFIVKLEFFFVF
GSATNLLVGMELCDVDLDKYIKYHGPINELLALSWIKQILLGLLYMKNLPTGKVHHCDLKPANLLIKDGIIKISD
FGLAKLILPDTYQYYNGGGTLYYQPPECLKPKRNLLITDKIDIWSLGCILYEMIFCERPFQFNYLEKCSKELLVN
KMKRGLSYPKINQHISKITLNYIEYLLNFDHECRPSIEEALSYPIF 
>PBANKA_112270 PbTLK5 
IKIQSYLSKGGFGVVYKGILLKKVNKYEEICDQNSKYTSDFHNGLDDGNSVEKEYNNIIEKEEICDQDVKIKRKK
MLINKQKENNDNKIIAIQDDNCNNENVKGQKNEREKEIHNKDFENPNSEQNNFRRLYAEVMKVNNKNSNHCGNNT
NNSSNNNTNYSRCGYQKNCQNYNLNCNENHDKIQECIEQMDFLRNKMIEKIFETFNNQENVFSCNNNEVNDNNQN
KKEYNMRINLKEDNKSVIENILKKKKIINEYNNGNDKNGVNYSEQANKDINEIFGEQINEDNRYSINSNGENKFK
LLNNFPFFGNKMEKKKKNYDIEEELKNLTNFGDNMYQNNEHVKKNEQYSHECIHKGNVLPQQCLHSEEIKELKKS
MLNFIYGNKKCDDIVIEKNCFINEAEKIINKLQSINKDLNKKYNDEIISYLLVEIYHNNIVYNNNLSFLCIKSKN
IITFSLNKDYLYIFDSQNIFHYYSDKSIFKIVFIDDYKILNKYKHFTVFNILNNDKVLKNSSILKREINKHKNGL
NKLSIIPFSKLNMNHLVNALIFGFLKFIFNLRKKYHTIKKDCYCSLCKNPKNTNFMNNIASFSDRGSNPNDYDQN
FDDDLESILLQNKINILDELICINSNNNDENIFSYPKNKNTTFDRNSNLNNHPPEESINDDNNAHIIDKEKKTNF
RGNDNSIYHIVNTSDSGTKNNISNVNINIKNNLNKPNIAQNDEVQLNGNKGKIINSSNQGLGDSTLLNSNNTDEC
KTTIILNLSKNKNVSKDYINEKEYNNYVSKIKNNEKNKEEEEDDEGNTSNKMKNHDKKTYIQKEKLKINCNSENK
KNREGNDFETPDNEEREVNEEEENGNKDGEVYMQIPVAIKIHDLKDSKNLKNFLREIEIYKNLQRSNICKFYGIC
IKHNKLMLLLEYYAKGNLFNFLKNKNKIHKKQRLEWAIQMCSIVHELHSHNPPIINGDIKTSNILINNNMDLVMC
DFGKARFKNSKLYSNFGSYRYMAPETFSCTSEVTEKIDIWSLACCIVEIFCSKYPYYNFSKNTKIRHELIVNKRT
PHIPSFLPNSIKKCLQKCFSFNPEERPSAYEMYKAL 
>PBANKA_142160 



NKKDRTLDNNGLYKKNIIQLVVKIKHKELYSKINECNKITEVEIHKKLKHCNILNMILSAEDEKYICVFLEYSSI
GDLYSFVGFNILKEKEVKIIVSQILFALYYLHIKGIIHCDLKLENLLLFNFDEESFLFESNLLSDIKMCHISQFK
KLNAKKLVHSIKENIKNNPNIKVFKYIVKLCDFGLSVKCEFDKFYPFNGIRGSYGFIAPELFQECSFNNKIDMWA
LGIISFLLLGGYKPFYPCSRFEEKVIFHERYWHNISPEAKNFIQSLLEIDPFKRMNVIEAMDHPW 
>PBANKA_130520 
YIILEKINTGSVGQVHLALDKKQVIFIVFSKAIDKSTVQGDEGLFQKLKDEIIVSCRMNHPCVVKTINILETRDK
IIQIMEYCDGGDLISYVRNVLYLEELSAQYFFRKILDGLKYMHSNKIAHRDLKPENIFLCKKVLNQKEKTLIRGK
LPSCFEYELKIGDFGACCFNDASNKLHYDIVGTLSYAAPEVLGCDKNNGYDSEKADIWSLGIILYAMLFGLLPFD
NEEKDIKEAHNEIVNNKIIFPKNRINRCSNNVKNLLIGMLNINPINRLSLDQVINDPWV 
>PBANKA_080220 
LIKDNTINFLYKCYDIKNNKNVVIKCVNKEKQLSIMSYNTYTNIYKIIKKIDNENIIKIYDVLENQSHFFIIMEL
CEGTDLVDYVSNENISFEKIKDIIFQLLSGISALHDNFIIHRDIKLDNLMFKDKNFEKLVIIDFDMSIYICAKDQ
IYPSKSDCIYTSETKNTIYDNKFDENYMNMCNSDQLFSKKIGISGNFNTEFSEKSKNNICKEENNAATSNTFTDY
ANQGKHENPNKMENHDSMNIKNSCLYKNEPNMNTLDSNNTYTNKVTENDRKCSNLNSWHFSNSYDYIKNKNKTHN
KKSTSLDYNYIRKIENNFLSTNTRDIQKPFINNEDKIIYNDLIIGTKEYMSPHCLKGMYSTKTDIYSVGVTIFLI
IFKSFPYLFEEISIDKWEDEIINKNKEIVIPFSFLFHNVNCTYFIKLMDLHLINNNIYFCNDSCLLDDNLKEIAK
IRGIKFDFDKIKINQKNIYLVEILRKALSLDVCDQYSNVSQIMESSLF 
>PBANKA_082690 
SLKYTVIEEGSFGVVYKGWYKNMHVAVKVPVEKMVKQDPYGLTKRSINEWKILSKCEHPNIIKLHGGIIHSYFDI
WLVTKLINGSDLHTIKNNMNKEEKVLSVDISLKMCRQLAAVINFLHTPIKNKKNVIIHRDIKPENLIIDSDWNIH
LCDFGDSEETEDGNVSNVSGATWIYAPPELLTCHPLKQSSDYNFLDYAQLSYKWDIWSMGCVFQEMMNLPSPFQH
YIISFDESDQIYEKLVDVFTKKLPPCIHSKIDNSPFADIIKLCLNYDPNLRPTAKEIVDLL 
>PBANKA_031140 
YYIIGLIYYGYNSQVYKCINIKDKKTYAMKVVLKERENYEMVKNELNIDKFMKKYMFLKKNPHKNIIPIYDIFSD
NNYNFIIMEFCKGSTLLDYFMSLVPGSLHIYEIKKIMKNIFLALDFLHSRGLIHRDIKLENIMFTKKKMRNFNYK
QCDNFDLDNYTDPFFLFEEKGKTCNRGIVRNSVLKKCESKIDLNNKQDNDLFLLKEEIDTIHKVDVDKCWNSNGN
IEYEIDSDTSSSDNIEWNNIWCDDRYQDESSYNCELIEEFNFENSSNNISEIRKKPRSFDAYNNLFGNLDAYNCD
DSSNIENNSLDNVMGRNLVNILDNSYNFKLGKIYKNGSTIQIINKNNFQKKNIIIKKNSSLTAIKSKRSEEKYLI
NSEKVKYRDTENRNNCRKNNNDKKSSFKKRRKYFPCNLYDNLCLIDMDMMEDISNNNPNKNKKQNIICGTASYMS
PESFDGILSASNDIWACGVILYALMDGRFPYEIYNTMPNYLKKKILRYTKPNFDPFIWQESPDLLDLCLRLLDPN
PLTRIQNAKEALIHCCF 
>PBANKA_092700 PbTKL2 
FSEENKIAKGGNGIVYKGILKNCINVAIKVLKKNENNGFENELIIMSRYRHNNILSLLGYAMNTNYFYLIYEYVS
LGDLRTLLFNHYYFYNSQNKENIDFNNLSNMKLNNYNNIPKNKYITSLNNYTNLNYSKTSNLSENQTPLFLSFST
RINILVQIINVLCYLHTSSPIVYHRDLKSANILIDEKFNAKLGDFGLSFIYINNNNIFNLTGGTPGYADPYYIST
HEINEQTEIYSFGALILEMLVSKSPAIHVGKNYSCIYTRNEKCPIHCHRDKNDNDDNVFDYLINHINTNDYKSIY
SILDYSVNFPDFLVEKLTKLSFLCLNPNIKNRPSSKLVNLIL 
>PBANKA_092640 
FEIYMHIGSGNFSDVFMVKLKNDPSKIYSLKIFSKEKVNRMNKVNSVLTEKKVMIKLNTPGHLNVIKLISTFKDK
ENVYLLYEYADYELWEFLKTRSIGVSENITFNIILQMVHALAYIHDKDVIHRDVKCENFLINKDGTIKLIDFGTS
KDLDHIPMENNKNECTIKDELSKFSLKKKNNNINKNLKNESEENTSMLRDDESNNYVLDNDSNEELDKISNNDIS
KNCRLKEPQYNESFKYDDKNTIKCNNDNLNNLDDTIHLININKRNYRRKKTFDNYVGTANFMPPEALINKCSGKV
RDFWSLGCTIYQLVTCTIPFDGSTEWFIYNKIKKREINYPPIIPLDLVDLIEKLIVINPECRLGFKNGCEDILQH
PYF 
>PBANKA_094200 
AVLLNVIDKQNNTEKIIKIINKKKTLTAFGETWENMIEYILSINQHKNLMKLYDIYDDGKNFYLIMEKLRGKELF
TFLVYKKKVKENVCKYILMQILQAVNYLHYHNIIHRDIKPENLMFRNQKRKDKNYEYNYELVLIDYDTCQFIKPQ
TRFNLFPTSIYNCKHVNLTNIKTIQNSKDINNAFLNKSKHIKLVGTYGYIAPEIIKGLNYSISSDIWSIGIILYI
LITGVTPLPMCFMINYRNTKDILIKKEKKGINFNLLSFNNYPLAKDLCQQFLQFDPKKRIKNTIIASYHPWL 
>PBANKA_130690 
YKIIKVLSKTTFSTTLKCLNLDYKNSIKNGEDSSNLLTKEKVSELESVCKKSKILSDNPNMSFTQNLKDLNNKYP
FDISSIKKNNSSEYIRNSTNNKNNGIKKKYYKYVCLKVMKKGKNYFDQGLFELTILNMLSEESINQTSMGNNKSN
DITGSNILTNKNIIQLYDYFYLKGHLIIVTEYMESDLYNYFIKKGKLGTLGQLQILTKNLLQGLAYIHSKKLIHC
DLKPENIMINIKKKKKKKKYPQHPTGNNNDETSNVQISHDSNEKNKYFSNDNDFDKNRENIFSSDQFSKIKIIDF
NSSIFEFDKLEMYVQTRPYRSPEVLLQHNYDSKIDMWSLGCILFEFLTKKILFDHKNIYRFIYSIASYIGSFPFY
MIITCKIPYIFTKHGYMILKKIIYYSNDDDYPKEDPIDEIEDEPVIFNKNDFFCLNKKCHQNDLLKIKNQNPKFV
HKQTNHKVYYDICYSSNTPLENNFQIDDLLFINFLLSLLQIDPCKRLNSKEALDHPWL 
>PBANKA_082960 
YYNGKIMTFYKYGGNSLMQWDKETKRFQYKKKVYTVNEKKKKYIIFDKKMAENKKEYYEYDKIWNPRINNDNNDN
ISNKRTKREKTYVYPEYMIAEILRQLLKACFYLYENQIYHSDIKPSNIVAKNIKKKNLNKIIFCKKEKKWYIKKY



GKIKKNKILIKIIDFEYSQKCYGEEANVGGTTSLFKPLENFRKKKINIFSKMVWIIGITIFILSTGTHPFSSINN
DMHVLFLIQNKNFDIKNSFSKYSYFSHSFKDLLQKMLKVEYTQRISFFDLFFHPFV 
>PBANKA_122880 PbTKL6 
LEIMEFISEGSFGAIYKAMWNNQIIALKKFNSSMTLEGMRSIAREINAYRSISHKYIVKYYGVCIDSDFIGIILE
YFSKGKIFDTLHKGEFNLTYELRLRMCTQLAEVMNYLHEDKKLVHRDLKTSNILFDDEYNIKVCDFGKTMKLSDN
GTVILEDNGGSIGYMAPECFIEGNTITEKSDIWGLSCCFIEIFFNQVPFQNIKEKEDIVVEILVNKKKPNIPKWF
NPEFTEIIKRSFSTNPSKRPSCKEYLNLL 
>PBANKA_122500 PbFIKK 
FICIPTLGFSKSSNRVQQMYKAIIPSKDGNSKNDVKLFIKKIPIYIWVKQFNLMTEFDGEYVTDGENFVMEAASL
AFLSEYHPRIAPKLHKILYEVDNTNLDGSNNNIPPESMFSNLTVFNNVLEERLKNNINGNIVLVSEFFSEDILDF
IDRRQKNFNMKISNNEKSYILYQCLKLLIRLHDAGLSHLDLTPENILISDNYEMRLCDLSKSTPIYTYNLRHIKD
VNRLYLFESCEPTIAKGAYMPPECWKIYWKYDTMKIKNPLRDLKSITDQEKRKQFYFDVANADKFMLGVFFFWIW
TNGNLWKCSDPLQDEDFFYFVKCDMNFDKFELTRKWPSELKSIIKGLLHAETRKKLNLKDMIMHPWW 
>PBANKA_121710 
MRILYSSKEKYTKYFHRGYLIKSDTNVNDTTKLYPCVFLKSGEKRLVKKIDKNIFKGEILNALLKLRTYTYKNDS
SLPKYLLKTYNIYEDDKFSYVIFENCAGGFFFDILKDNNVINENILAEWFYQILTALNFLEKTNIYHGNLNGYCI
HFKDKTRKEIRVSLLSINNNYDNIDEKGDLYGLYFIRSPQEIKKLYHDKNNSWYVGMLLYFILHGSYPFINNNVL
VNYYNIVQNNIPFTALKLDHKNYTNLMYDFLKSALEKDYDMRPSVEGLLNHPWI 
>PBANKA_094010 
RVFRGRYMGKDVAIKVLVGNIKNFTKFHKVLYKLYILRHTNIALIMGVSISYPFVFIIYEYIKNLCLFSYLHCVK
YKHIYVSKLLKYYQKKFINQNFQQQNNTMSSDRKYISNDDNEKINFDSRNILRNKLLEIKCKNNAKNKITEKNNL
KDEQIYSSSTSIKSLDTSSSNMNNTKLKNINFNKNRYINKIHSMFRNKNNILCGNYYYLFRKKKNNISISHEHKN
SDRTIFTNESQNLLKNKISQKKINKKLNFKAKIKINRPYAFPPLQEDFNFYLEKKKKKKKILFSYLKTHSYFKSK
KCDSRKNKLSDHQIMKIIMDITLACSYLEKQKVRWINLKPTNILLDGSLNAKISDFGIKEIEQCLDINIDYSYIV
FPNNVIKFNNKHFKNKIKKIKIVNKGSEDMLHVFSSKNHIYKYNTREINVSSNTHNSSVFFWTSPEILKGKQSPS
LYSDVYAYGIILWELMTNSVPFNYRFKSHLLASVGYAKESLPFQNIPPFIKNLIKSCINRNKYKRPTFDRILIEI 
>PBANKA_082680 
YKNVHKYMKQISRRICFIKEHFIMSNLRHPNIVEYIGNIITWKKNKKNKEIRENFGLVFEYIKGKRLYDILYNKK
KKGNNKENEKKYTHKNDSKDNLYNGYKQWKLNNKFILKVLYKICVTLHYLHEKNIYHGNINSKNLFITKNGNVKI
CNFKNAHIQNYYDYKTDIQNRSECSEKKNNIYYNLKANNFIPFPYITYINYTKQDTKYIDEITSTPFFLYTNIFN
LKLMNDHRNVYTAPEVLRGEEYTNKSDIYSFGIIMYELIFETLPFKNKYNNNFNFFLSILISTCYFQNYIYFDIN
QLINKINNNNIMFHIFINITILIKSCLNPDPSNRPTSKYLYYYF 
>PBANKA_134590 
YNKNRVGKTKHNENKKGYRSYLYNIKVIECDETIVGGHEFIFSEDNSNNIKINKLIKEGKHIKNSIYEYKEYCKD
MDNYEENKEPYFEEEKENNLNSKHRKGYKGKNKISINKSKNNNKDYEVTYETLGVVPYSDIIVLNKKELDKQNKQ
VAGFVTPFMLNGNIKKMIENINPYNKYKFNDEMIFKSLCNIIKVMNYLEEKNIVHGNIKPNNLFISNNGFNILIG
NFVPKIKLSNYYFYVINKTRTRMKYISPELLLYIKRKTNQLKKNINKNKIVSIENYHLIKNDIFCLGLSFYYIVS
MNEDILNYIDDYRVFQYKVDNIRDYIQKPELFFLLKNLLIYDHMYRPNWSDLSNLI 
>PBANKA_062150 
KSSEFLLGVQKYSLCEKGLNEKCGKKDKIIKNGEYNAKNYVKQNEYNMIASKFEKIKKLNHPNICRYININRKNN
DYYIFSEYYSLSLYDILNGENKNIAHFKCLRKIFGIKSQENNTKPSKMCVNMNEKLDGQTKIINHIVLKKIIYEI
LKGVEYLHSKNIHFLNITPYNILITSKGKIKLHNYCISYLFDNYEYNSKKKNKEFFSKKLFLDHIMSMENRMIKE
SKLSSVRNIQYPKYLFDLSENCEERILNSPLASLNDKKIERKKKKKKKYIFIENYFKYYNFSEDMLYFGPFFIFL
NLFENQKIKISYDLYKHIDIFSVGIVIIQIINGLIDFQFIIDIFFSNFFCSKVSEVINSEQTEFTKINNQSCDSD
FEQNKKTDRYIRKYKKINKIYESFKVVKNILQQRMSEKNMNKSEENYDKQKQLKFFVSSLLKKDDVINRIENIFI 




