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Supplementary Figures and Tables 

Supplementary Fig. 1 P. tricornutum MCs expression in published transcriptomes.  

a P. tricornutum MCs expression, presented in fragments per kilobase of exon per million 

fragments mapped (FPKM) as obtained from  Matthijs et al.1 during 36 h growth in replete, nitrogen 

or phosphate deplete media. b P. tricornutum MCs expression, presented in reads per kilobase of 

transcript per million (RPKM) values as obtained from Smith et al.2 after 30 generation acclimation 

to 20, 40 or 400 pM Fe, during 20 h growth diel cycle. Light regime is indicated in yellow (light) 

or gray (dark). 

 

 

 

 
Supplementary Fig. 2 PtMC5 protein sequence and conserved features.  

 

Data obtained from Smith, 2016
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Supplementary Fig. 3 Full membranes and gels used to reconstruct Figure 2b. 

Immunoblot with (HRP) αHis (a) or αT7 (b) tags, and Coomassie stained SDS-page (c). About 2.5 

µg protein extracts per lane were incubated with activity buffer containing 10 mM DTT, 0.1% 

CHAPS and without / with 10 mM CaCl2 for 30 min prior to gel loading. Full length PtMC5 (~40 

kD), auto-cleaved PtMC5 (~37 kD) were detected. Lanes 1, 2, 4, 5, 7, 8, 10, 11, 13, 14, 16 and 17 

are not discussed in this manuscript. Protein ladders are present in the right, size in kD. 

 

 

 
Supplementary Fig. 4 PtMC5 in vitro activity require high concentrations of Ca2+ and DDT. 

Recombinant PtMC5 protease activity, measured as release of AMC from GGR-AMC in increasing 

concentrations of Ca2+ (a) or DTT (b). In orange marked 10 mM (Ca2+ or DTT), as this 

concentration was used in the rest of the manuscript. Standard curve was used to convert the relative 

fluorescence units into µmole of free AMC released per min per mg of total protein. Single 

measurements are indicated in circles, bars are means ± s.d. of triplicates, each concentration was 

compared to 1 lower concentration, -P>0.05, *P<0.05, **P<0.005, ***P<0.001. 
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Supplementary Fig. 5 PtMC5 and P. tricornutum protease activity in response to caspase inhibitor 

and during a growth curve. Recombinant PtMC5 (a), P. tricornutum protein extract (b), protease 

activity measured as release of AMC from peptidyl substrates, with or without 100 µM of the pan-

caspase inhibitor VAD-fmk. Standard curve was used to convert the relative fluorescence units into 

µmole of free AMC released per min per mg of total protein. Single measurements are indicated in 

circles, bars are means ± s.d. of triplicates, significant relative to no inhibitor, -P>0.05, **P=0.004. 

c Protease activity of P. tricornutum protein extracts measured as in b (primary Y axis). Cell 

abundance (secondary Y axis) measured during 8 days of growth. Points are means ± s.d. of 

triplicates. 

 
Supplementary Fig. 6 Schematic representation of assembly, final transformation vector for 

PtMC5 knockout and overexpression, and the exact deletion in the DNA and protein sequence. 

a Schematic view of Golden Gate assembly for CRISPR/Cas9-mediated PtMC5 KO vector. GG 4 

nt sites are marked in colored boxes, bacterial antibiotic resistance, Spec, Carb or Kan are marked 

in gray boxes. Schematic representation of P. tricornutum transformation vectors used for PtMC5 

KO (b) or PtMC5 overexpression (c). The OE vector includes bacterial antibiotic resistance 

(ampicillin resistance), diatom antibiotic resistance (Bleomycin resistance under P. tricornutum 

Fcp promoter and terminator) and His-tagged PtMC5 cDNA under histone 4 promoter (H4) and 

Fcp terminator. Plasmid maps were generated using Snapgene. d DNA sequence of clones KO1 

and KO3 aligned to the WT PtMC5 gene. The sgRNAs are indicated in blue frame, the expected 

sgRNA cut positions are indicated by blue arrows. The active-site (C264) is marked in magenta 

frame. e Translated protein, based on DNA sequence, of WT and the two KO lines, starting from 

amino acid 199. The active-site (C264) location is marked in magenta frame, frameshifts are 

marked in bold blue text. 
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Supplementary Fig. 7 Phenotype of P. tricornutum cells with PtMC5 overexpression or knockout  

a Growth curve of P. tricornutum WT, overexpression (OE7, 9) and knockout (KO1, 3) lines over 

14 days, presented as means ± s.d. of triplicates. b Induction of cell death 24 h after DD treatment 

of early stationary cultures, measured as Sytox positive cells. Eight individual experiments are 

separated by vertical lines, each replica is marked in a circle (WT) or triangle (OE). c Induction of 

cell death 24 h after DD treatment of exponential cultures (1.1·106 cells·mL-1), measured as Sytox 

positive cells. Single measurements are indicated in circles, bars are means ± s.d. of triplicates. 

Flow cytometry, analysis is based on fluorescent measurements of at least 10,000 cells per sample.  
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Supplementary Fig. 8 Protein sequence and structure of PtMC5 aligned to S. cerevisiae MC 

(MCA1). a Protein sequence alignment of S. cerevisiae MC (MCA1) and PtMC5. The p20 domains 

marked in blue, the p10 domains in orange. identical amino acids are marked with dots. b Cartoon 

representation of MCA1 structure3 (green) aligned with PtMC5 (gray), practically only the p20 

domain is modeled. Key amino-acids side chains presented as sticks with conventional coloring, 

oxygen in red, nitrate in blue and Sulphur in yellow. The active site is marked in magenta arrows, 

Ca2+ binding site is marked with orange rhombus, and C202 in PtMC5, detected as oxidized in 

lethal stresses marked in black asterisk. 

 

 
Supplementary Fig. 9 Full membranes used to reconstruct Fig. 4c, and similar membranes 

following longer activation of PtMC5. Immunoblot with (HRP) αHis or αT7 tags of PtMC5, 

PtMC5C202S, PtMC5C259S, and PtMC5C264S. Similar amounts of protein extracts per lane were 

incubated with activity buffer containing 10 mM DTT, 0.1% CHAPS and without / with 10 mM 

CaCl2 prior to gel loading. a Full membranes used to reconstruct Fig. 4c, ~0.88 μg protein per lane 

were incubated for 10 min in activity buffer. b About 4 μg protein per lane were incubated for 30 

min in activity buffer. Protein ladders are presented in the left of each membrane, size in kD. 
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C.debilis1               KRAVLIGINYVGQ-EGELSGCHNDVIRIKDYLINFQGFEERHITLLMDDGININPTKGRIIRAYRRIVKVSKAGDTVF 

P.alata5                 RRAVLIGINYVGQ-SGELSGCHNDVFNVKDYLVNVLGFENRHITLLLDDGLNTSPTRENITYAYRDLVNRSAPGDVAF 

C.curvisetus4            KRAVLIGINYVGQ-NGELSGCHNDVKNMKEYLMNVHGFPESNMTVLMDDGYHLNPTRYNITNAYQNLVRQSMPGDSVF 

C.debilis2               KRAVLIGINYTGQ-QGELSGCHNDVKNMKEYLITVHGFEEQNMLILMDDNYHPNPTRMNVLNAYRNLVRESKPGDTAF 

H.sinensis3              RRAVLIGINYVGQ-QGQLSGCHNDVKNMKKYLMQVHGFEEHNMTILMDDGYHREPTYRNIVNAYKDVVRQSLPGDTVF 

C.curvisetus1            KRAVLVGINYVGL-PGQLSACHYDVKKVKEYLITELGFEEKNMIILMDDDHHTRPTKYAILTAYRRLVEESKAGDTVY 

D.brightwellii4-4        KRALLIGINYVGQ-NGELSGCHNDVLNIKEYLMDVLGFEEDNIMVLMDDGIHHEPTRDSILSGYRRLVAESVAGDTVF 

S.dohrnii3               QRAVLIGINYKGQ-KGQLSGCHNDVHNVTQYLKEVQGFKDENITILMDDGMHKPPTKSAIISAFKRLVKQTKEGDVVF 

S.marinoi3               QRAVLIGINYKGQ-KGQLSGCHNDVHNVTQYLKEVQGFKDENITILMDDGMHKPPTKSAIISAFKRLVKQTKEGDVVF 

Skcos16234               QRAVLIGINYKGQ-KGXLSGCHNDVHNVTXYLKEVQGFKDENITILMDDGMHKPPTKXAIISAFKRLVKQTKEGDVVF 

T.antarctica4            QRAVLIGINYTGQ-SGELSGCHNDVHNVAKYLMEVQGFKKENVTILMDDGAHKPPTKAGIVNAYKRLVKESKEGDVAF 

T.miniscula4             QRAVLIGINYTGQ-SGELSGCHNDVHNVARYLTEVQGFRKENVTILMDDGMHKAPTKSAILGAYKRLVKESREGDVVF 

T.gravida1               KRAVLIGINYTGQ-KGELSGCHNDVKNVARYLSEVQGFKKENVTILMDDGNHKPPTKTAIISAYKKLVKESKKGDVVF 

T.rotula4                KRAVLIGINYTGQ-KGELSGCHNDVNNVARYLSEVQGFKKENVTILMDDGNHKPPTKSAIISAYKKLVKESKKGDVVF 

T.pseudonana3            QRAVLIGINYVGQ-KGQLSGCHNDVLNVAKYLKEVQGFRKENMTILMDDGNHKSPTKSAILSAYKKIVKESKEGDVVF 

T.weissflogii1010-2      KRAVLIGINYTGQ-SGELSGCHNDVKNISKYLREVQGFKKENVTILMDDGQHKEPTKANIIASYKKLVKDCKSGDVVF 

T.oceanica2              KRAVLIGINYTGT-PGELRGCHNDCLNVARFLRE-QGFRDENVTMLLDDNKHRSPTKAAILSAYKKLVRESKPGDVVF 

D.brightwellii4-1        KRALLIGINYTGMQPGELTGCHNDVKNVKEYLMNEHSFKEENITVMLDDNVHESPTKANIISGYKKLTKESQPGDAVF 

D.brightwellii4-2        RRAVLIGINYTGMNPGALTGCHNDVHNIKHYIMDVWGFKEEHITVLLDDGKHKPPTRANILGAYAALAAKCQPGDVAF 

P.tricornutum5           RRALLIGINYVGHEQGVLRGCHNDVKNMVEYIKAVHGFEDENITILMDDGEHTAPTHANMIAAYKKIVALSKADDALF 

A.mphiprora1             RRALLIGINYIGHSQGVLSGCHNDVLNMVEYIKEVHGFEEDSITVLLDDGEHDAPTKENILAAYKKMVAEAEPGDSLF 

F.solaris1               KRAVLVGINYIGHSQGVLSGCHNDVKNMVDYIKDVHGFEEQNITVIMDDGEHPEPTKANIVAAYKKLIEESQPGDCLF 

A.glacialis1             RRALLIGINYVGHESGVLSGCHNDALNMKEYIMDVHGFEEENITLLLDDGEHDPPTKENILNAYKKLVEESEKGDSVF 

A.glacialis2             KRALLIGINYIGQ-QGELSGCHNDVLNMVEYLKDVWGFEEHNITILLDDGEHTNPTRSNILSAYQQIVAEAESGDAVY 

E.spinifer4              KRALLIGINYVGQ-QGQLSGCHNDVLNMVEYLKDVWGFPPQNITVLLDDGSHVNPTRSNILNAYRTLVAESQPGDAVY 

E.spinifer2              RRALLIGINYIGQ-QGELSGCHNDVMNIKEYIIDVHGFPEENITILLDDGEHRDPTRENILDAYKALVSASKAGDACF 

P.alata2                 KRALLIAINYVGQ-KGELTGCINDALNMKKYIMDVWGFEEENITMIMDDGEHMEPTRENILNAYNDLVIQSEAGDSIF 

P.alata3                 KHALLIGINYVGQ-SGELSGCHNDVWNIRSYLIDVHGFEERYITILMDDGSHTSPTRENIMSAFRMLVKSSVGGDSAF 

S.menzelii1              QRALLIGINYKGQ-TGQLSGCHNDVHNVSQYLQEVQGFKEDNITMLMDDGMHKPPTKSAIISAFKRLVKQTKEGDVVF 

                         ::*:*:.*** *   * * .*  *  *:  ::    .*    : :::**. :  **   :  .:  :      .*  : 

 

C.debilis1               CHYSGHGGRTKDLDG-DESDGLDETLIPMDYQSAGQIIDDDLFKELVQPMSEGVHATCLMDCCHSGTVLDLPYHFTAE 

P.alata5                 CHYSGHGGFVDDTSG-DEEDGRDETLIPVDFQSAGQITDDELLKDLVHPMKAGVLTTCLMDCCHSGTVMDLPYRFTAD 

C.curvisetus4            CHYSGHGGRVRDTSG-DEDDGFDETLIPVDFQSSGQIIDDDLFKNLVQPLPKGVLMTCLMDCCHSGTVLDLPYRFTAD 

C.debilis2               CHYSGHGGSVKDYSG-DEEDGFDETLIPVDFQRSGQIIDDDLFKELVRPMSTGVLMTCLMDCCHSGTVLDLPYRFTAD 

H.sinensis3              CHYSGHGGSVRDASG-DEEDGYDETLIPVDFQTAGQILDDYLLENLVKPLSRDVLMTCLMDCCHSGTVLDLPYRFTAD 

C.curvisetus1            CHFSGHGSRVVDTNG-DEDDGYDETLIPVDFYRAGQIVDDDLLKLFVKPMAKGVLMTCMFDCCHSGTVLDLPYYFNAD 

D.brightwellii4-4        CHYSGHGGRLVDDDG-DEDDGYDETLIPVDFEHAGQIRDDVLFNEFVRPMAEGVTVTCLMDCCHSGTVLDLPYRFVAD 

S.dohrnii3               CHYSGHGGRLPDDNG-DEDDGYDETLIPLDFQKSGHIRDDDLLKILIHPMPAKVTMTCLMDSCHSGTVLDLPYRFVGD 

S.marinoi3               CQYSGHGGRLPDDNG-DEDDGYDETLIPLDFQKSGHIRDDDLLKILIHPMPAKVTMTCLMDSCHSGTVLDLPYRFVGD 

Skcos16234               CQYSGHGGRXPDDNG-DEDXGYDETLIPLDFQKSGHIRDDDLLKILIHPMPAKVTMTCLMDSCHSGTVLDLPYRFVGD 

T.antarctica4            CHYSGHGGRLPDDNG-DEEDGYDETLIPVDYDKKGQIRDDDLLKILVHPLQEGVTMTCLMDCCHSGTVLDLPYRFTSD 

T.miniscula4             CHYSGHGGRLPDDNG-DEEDGYDETLIPVDYDKKGQIRDDDLLKILIHPMPKGVTMTCLMDCCHSGTVLDLPYRFTAD 

T.gravida1               CHYSGHGGRLPDDNG-DEEDGYDETLIPVDFEKRGQIRDDDLLKILVSPMSEGVTMTCLMDCCHSGTVLDLPYRFTSD 

T.rotula4                CHYSGHGGRLPDDNG-DEEDGYDETLIPVDFEKRGQIRDDDLLKILVGPMPEGVTMTCLMDCCHSGTVLDLPYRFTSD 

T.pseudonana3            CHYSGHGGRIKDDNG-DEDDGHDETLIPVDFEKAGQIRDDDLLKILVHPMAAGVRMTCCMDCCHSGTVLDLPYRFTAD 

T.weissflogii1010-2      CHYSGHGGRLPDDNG-DEDDGHDETLIPVDFEKNGQIRDDDLLNMLVNPMPKGVTMTCLMDCCHSGTVLDLPYRFTAD 

T.oceanica2              CHYSGHGGRLPDDNG-DEDDGWDETLIPVDFKTAGQIRDDDLFKFLVHPMPANVTMTCLMDCCHSGTVLDLPYRFTAD 

D.brightwellii4-1        CHFSGHGSQIKDDDWFEEEDGLDETLVPVDFKENGQIRDDDIFDILVVPMKEGVTLTCFFDCCHSGTVMDLPFTYRAD 

D.brightwellii4-2        CHYSGHGGMLPDDNG-DEDDGFDETLIPLDFKRTGQIRDDDLFKILVVPMKAGVTLTCLFDCCHSGTVLDLPYNFQAD 

P.tricornutum5           CHFSGHGAKIRDDDRGEEDDGYDETLVPIDYHENGMIRDDDLYDILIKPLVQGVHLVCLMDCCHSGTVLDLPYVYKAD 

A.mphiprora1             CHYSGHGCKIRDDDRGEEEDGFDEALVPVDYQTAGLIRDDDLFDIIIKPMPDGANLFCLFDCCHSGTILDLPYLYKAD 

F.solaris1               CHYSGHGAKIKDDEQGEEKDGYDEVLVPVDYEQAGMIRDDDLFDILIRPMQQGVSLFCLMDCCHSGTVMDLPYIFKAD 

A.glacialis1             CHYSGHGGSTRDDDRGEEEDGKDETLIPVDYKTAGIIRDDDLFDTLVHPMKEGVTLTCLMDCCHSGTILDLPYTFKAD 

A.glacialis2             CHYSGHGGRLRDDD-GDEEDGYDETLVPLDYQRAGQIRDDDLFNILVGPMKAGVVLTCVMDCCHSGTVLDLPYCFVAD 

E.spinifer4              CHYSGHGGKLRDDD-GDEKDGYDETLVPLDYQSAGQIRDDDLFNTLVGPMKKGVQATCIMDCCHSGSILDLPYVFKAD 

E.spinifer2              CHYSGHGGKLRDDD-GDEADGYDETLVPLDYQRAGQIRDDDIFNTLIGPMPKGVTLTCIMDCCHSGTVLDLPYVFKAD 

P.alata2                 CHYSGHGGKLRDDN-GDEEDGYDETLVPVDYARSGQIRDDDLYEILVGCMPRGVYMTCLMDCCHSGTVLDLPYKFVAP 

P.alata3                 CHYSGHGGKIRDNN-NDESDGYDETLVPLDHYASGQIRDDDVYDALVGPMPSNVTLTCLMDCCHSGTVLDLPYKFKPD 

S.menzelii1              FHYSGHGGRLPDDN-GDEDDGFDETLIPLDFKKSGQIRDDDLLKILVHPMPANVSMTCLMDCCHSGTVLDLPYRFVGD 

                         *::****    * .  :*  * *..*:*:*.   * * ** : . ::  :   .   * :*.****:::***: : 

2 Cysteines  

Active site 

 

 

Supplementary Fig. 10 Protein sequence alignment of the p20 domain of diatoms 2-Cys MCs, and 

S. menzelii MC1. PtMC5 is marked in bold, active site marked in red, 2-Cys in blue.  
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Supplementary Fig. 11 Differential expression of 2-Cys MCs in a natural diatoms bloom. 

MCs relative expression from a metatranscriptome of Skeletonema (a) & Thalassiosira (b) natural 

bloom in Narragansett Bay, data obtained from Alexander et al.4. Relative expression of MCs in 

the natural bloom as sampled for 24 days, or following 48 hour incubation of day 15 samples. 2 

Cys MCs are marked in black circles. Added nutrients for incubation experiments described in c.  

 

 

Supplementary Table 1 All PtMCs peptides detected in redox proteomics in response to lethal 

treatments of DD or H2O2 in compare to non-lethal treatments 

PtMC Cysteine  Peptide (Cys) 

H
2
O

2
 (μM) DD (μM) 

0 150  5 - 25  5 - 25  5 - 25 
5-25 
avg 

25 25 25 25 avg 

2 134 0.082 0.106    ND    ND 

4 135 0.135 0.175    ND    ND 

5 144 ND ND 0.285 0.324 0.584 0.398 0.419 0.538 0.557 0.504 

4 193 0.226 0.139 0.202 0.234 0.424 0.287 0.311 0.397 0.305 0.338 

5 202 0.272 0.340 
0.214 0.197 0.142 

0.189 
0.387 0.424 0.383 

0.398 
0.182 0.215 0.183 0.361 0.421 0.413 

In Rosenwasser et al.5, P. tricornutum cells were treated with 150 µM H2O2 (lethal). Treated and 

untreated cells were sampled after 20 min. In addition, P. tricornutum cells were sampled 2 h after 

treatment with 25 µM DD, with (non-lethal) or without (lethal) pre-treatment of 5 µM DD 4.5 h 

before sampling. PtMC number, Cys number, and detected peptide (oxidized Cys marked in bold 

red) are shown. Average degree of oxidation in each H2O2 treatment5, and individual and average 

degree of oxidation in each DD treatment are shown. ND - not detected. 
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Supplementary Table 2 Abundance of 2-Cys MCs across diatoms species 

Genus  Species  Isolate #detected MCs #2 Cys MCs Classification  

Amphiprora sp. CCMP467 5 1 Raphid Pennate 

Amphora coffeaeformis CCMP127 7 - Raphid Pennate 

Asterionellopsis glacialis CCMP134 3 2 Raphid Pennate 

Chaetoceros affinis CCMP159 3 - Polar Centric 

  curvisetus Unknown 3 2  

  debilis MM31A-1 4 2  

  neogracile CCMP1317 3 -  

Corethron pennatum L29A3 6 - Radial Centric 

Ditylum brightwellii GSO104 7 3 Polar Centric 

Extubocellulus spinifer CCMP396 5 2 Polar Centric 

Fistulifera   solaris  4 1 Raphid Pennate 

Fragilariopsis kerguelensis L26-C5 6 - Raphid Pennate 

  cylindrus  5 -   

Hemiaulus  sinensis  3 1 Polar Centric 

Nitzschia punctata CCMP561 5 - Raphid Pennate 

Phaeodactylum tricornutum CCMP2561 5 1 Raphid Pennate 

Proboscia alata PI-D3 6 3 Radial Centric 

Pseudo-nitzschia australis 10249 10 AB 3 - Raphid Pennate 

  fraudulenta WWA7 4 -  

Skeletonema costatum. Skcos16234 5 1 Polar Centric 

  dohrnii SkelB 3 1  

  marinoi SkelA 3 1  

  menzelii CCMP793 3 -  

Thalassionema nitzschioides L26-B 4 - Araphid Pennate 

Thalassiosira rotula 
CCMP3096   
(+Throt) 

7 1 Polar Centric 

  antarctica CCMP982 3 1  

  gravida GMp14c1 2 1  

  miniscula CCMP1093 4 1  

  oceanica CCMP1005 3 1  

  pseudonana  CCMP1335 6 1  

  weissflogii CCMP1010 3 1  

Thalassiothrix antarctica L6-D1 6 - Araphid Pennate 
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 *These are primers 6,21,22 from Table 1, Hopes et al.6.  

**Primers from Table 1, Siaut et al.7.  

  

Supplementary Table 3 A list of primers used in this study  

# Name Target Sequence (5’ – 3’) 

Heterologous expression of PTMC5 

1 C202S F PtMC5 in pET-21 GATGATGCGCTCTTTAGCCACTTTTCCGGTCAC 

2 C202S R PtMC5 in pET-21 GTGACCGGAAAAGTGGCTAAAGAGCGCATCATC 

3 C264S F PtMC5 in pET-21 TGCTTGATGGATTGTAGCCATAGCGGAACGGTC 

4 C264S R PtMC5 in pET-21 GACCGTTCCGCTATGGCTACAATCCATCAAGCA 

5 SDM C259S F PtMC5 in pET-21 CACTTGGTTAGCTTGATGGATTG 

6 SDM C259S R PtMC5 in pET-21 GACACCTTGAACCAACGGC 

7 T7 F Pet21 GCGAAATTAATACGACTCACTATAGGG 

8 Pet Rev Pet21 GCTAGTTATTGCTCAGCGG 

Assembly of GG and CRISPR/cas9 plasmids 
9 GG PtFcpP F PH4 plasmid TGGTCTCAGGAGACATACCTTCAGCGTCGTC 

10 GG PtFcpP R PH4 plasmid AGGTCTCACATTCTTGACATCTGGCAACCGTG 

11 GG Ble F PH4 plasmid TGGTCTCAAATGGCCAAGTTGACCAGTG 

12 GG Ble R PH4 plasmid AGGTCTCAAAGCTCAGTCCTGCTCCTCGGC 

13 GG PtFcpT F PH4 plasmid 
AGGTCTCAGCTTCCTTCCTTAAAAATTTAATTTTCA

TTAGTTGC 

14 GG PtFcpT R PH4 plasmid TGGTCTCAAGCGCTCGAGAAAACTCATCCTG 

15 SDM F fcpP Level 0 fcpP AGCGTCGTCTACACTGTCAC 

16 SDM R fcpP Level 0 fcpP GAAGGTATGTCTCCTGAGACC 

17 SDM F fcpT Level 0 fcpT CACTAGCTCGACTTCACCATGG 

18 SDM R fcpT Level 0 fcpT TTATTCCTGACTGTGAAACCAAAG 

19 GG PtU6 Prom F Pt Genome TGGTCTCAGGAGGTTGGCTCGGAAGTTGGTG 

20 GG PtU6 Prom R Pt Genome AGGTCTCACTCGACTTTGAAGGTGTTTTTTGAC  

21 GG sgRNA1 F Scaffold 
AGGTCTCACGAGGGATTGTTGCCATAGCGGAAGTTT

TAGAGCTAGAAATAGCAAG 

22 GG sgRNA2 F Scaffold 
AGGTCTCACGAGGTAATACATACCAAACCAAGGTTT

TAGAGCTAGAAATAGCAAG 

23 GG SG R* Scaffold TGGTCTCAAGCGTAATGCCAACTTTGTACAAG  

Scan and sequence of transformants 
24 Cas F* L2 plasmid CCGAGACAAGCAGAGTGGAAAG 

25 Cas R* L2 plasmid AGAGCCGATTGATGTCCAGTTC 

26 PtMC5 ex2 F Pt Genome GTGAACGATGACTTTGACTTGGTCC 

27 scan KO R Pt Genome CGTCAATTTCCATTTCTGTAAAGTTTCCG 

28 PtMC5 R seq Pt Genome CCTTAACTTTCATTCTGATGTGCAGCAC 

29 PtMC5-KpnI 5’ PtMC5 in pET-21 ATATGGTACCGGATCTCAGTAGTGGTGGT 

30 PtMC5 3’ PtMC5 in pET-21 CGGATCCGAATTCATGGGTTTCCTT 

31 H4 T  gene PH4 plasmid in Pt GCAAGGATGCCCATTTGTGC 

32 H4 P  gene PH4 plasmid in Pt ACAGTCAATACCGAAAACAAAC 
qPCR 
33 qMC5 F Pt Genome CAAGTTCCTCAGCTAACCGCG 

34 qMC5 R Pt Genome TTGACGTCGTTATGGCAACCTCTC 

35 TBP F** Pt Genome ACCGGAGTCAAGAGCACACAC 

36 TBP R** Pt Genome CGGAATGCGCGTATACCAGT 
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Supplementary Data 1 Full protein sequences of all the MCs used in this study. 

Codes for all species presented in Table 2: 

Pyezoensis Pyropia yezoensis 

Ngaditana Nannochloropsis gaditana 

Cparadoxa Cyanophora paradoxa 

Cc  Chondrus crispus 

Ppurpureum Porphyridium purpureum 

Aa  Aureococcus anophagefferens 

At  Arabipdosis thaliana 

Cv  Chlorella variabilis NC64A 

Cr  Chlamydomonas reinhardtii 

Cs  Coccomyxa subellipsodea C-169 

Es  Ectocarpus siliculosus 

Fc  Fragilariopsis cylindrus 

Mrc  Micromonas pusilla RCC299 

Os  Oryza sativa 

Pp  Prymnesium parvum 

Pt  Phaeodactylum tricornutum 

Tp  Thalassiosira pseudonana 

Vc  Volvox carteri 

Pn  Pseudo-nitzschia multiseries CLN-47 

Eh, Ehux Emiliania huxleyi 

symbA1 Symbiodinium A1 

Pf  Plasmodium falciparum 

Gt  Guillardia theta 
 

Putative domains, marked on MCs full protein sequences, where available, or longest sequence 

where full ORF not available. 

The putative p20 domain is marked in orange, the putative p10 domain is marked in blue.  
 

>Pyezoensis1 contig1 GFKY01015919,GFKY01026864 

MGKKAVLIGCNYPGTKAALEGCCNDVDIMYDVLQRYKGFDASEITILKDDGSCSDELIPTGANIRKALTKL

CGEAQEDDIIFVHFSGHGTQVPADDDDPEDDRKDEAICPTDMSLIVDDDLRAIVSTIPDGCRLTLVTDCCH

SGSMLDHSEVAIEGEKDGNSKASLLEESASLMSLLTGGTREVGGVDVKNRALPITDVASLLTQITGRSVQP

GNIRSTLGEFFGGDAGRLALQYFLKSGKSGSGMSGGSGLAAMAGMLAASQGGGQSSSSGGGSSGLAGLAGS

LLGGKKQSQSSGGGGSAALMGLAGSLLGGKKPQQSSHSSGGGSGLTAAMGMMSMLSGSGGGGSSGGSHSTS

HSLGGSLSEDKGILITGCQAHETSADVRPPGGKAFGALTNSIQTVLKTNPDASYYDVVSGARTVLSQAKHA

QNPCLECSEKNSRLPFIC 

 

>Pyezoensis2 GFKY01000140,contig_9228_g2199 

MSGAPPPDTWSSSSRGVGGSGGYGGYGAPSPGSGGYGPPPGGAYGQPPAHGPPPSGFDAEYEARIRQQNEE

EARGAGGGGQTPYGSSLGPYPPQQQDPYGQHPQQQQQHTYAGAHGGYRAQPPSYHAQPPHPPSYAHGAPPS

NYGAAPPIQHVPTPHVPFGPAHPATGYVQPPNAPAPQYGPSASGPATGWTPSGRKRALLIGINYKGTPSAL

AGCVNDVRYIQYLLASKFGFRPSDFVILTDERVDVPGARTGPPTRASILAEMRALLSGAQPGDSLFLHFSG

HGKQIKDVSGDEEDGLDEAILPSDYLRSGHIVDDEMYHILVRPMPRGVRLTAIIDACHSATGLDLPYVHGA

PGGSQYGGGAVAAQGRGGLSSLLSGGGGGNAALASMAMAALGGGKKPMIGGGGGSGGGGGGSLGAILSAVV

MGASGKPLSGKQQARMVEKRQPNPNAGEVIAFSACEDHATAADTHGAAGGYATGACTYSFIQAIEHGGRDW

HSYTFESLLVEMRRKMRAKGLKQVPQLTSSFPMSISSRFIV 

 

>Pyezoensis3 GFKY01041200,contig_32374_g7869   
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MTIPTGHDTWTSSRTVDGGTGAANVLPPRGPPAYPLPRSNHHPFLTPPFAAAASATSSAGPDTWTPRRRPP

TGAGNLLPWGHPAAGESASSPWRTSAPPPAAPRAVHDALIGEEIERGARVDALMRPPLSGGLPVRPVHMPW

STAAAAPAAAASSSHFQPRKYALLVGINYWGNHFMPTLRGCVADVRNVRRLLTSRGGYDPADIVTLTDEPL

DGIGGAWGKFPTHDAILAEMRALVAKPKAGDSLFFHFSGHGAQEPDASGDEIDGMDETFVPADGTPTGRTI

LDDNVHKLLVKALPPGVRLMALIDACHSATALDLPHLLDEPWGAGHGCNAACGTEKGCGGDRVISLGACRD

DSAAADWHRAGRGTSSAGAMTSFFIDAVERNVGGTTHRAVLNYVRRRILEEGMTQEPQLSSSSPLDPYARL

EL 

 

>Ngaditana GAGR01012758 

PTNSRPYRRSLRRPPPWPSTQAPTNLYTPVGGFVANNAVATPPPSQQGRPSSSLSSFAPPSGYQPPPRPAP

SFPPSSSAAYRPPHRPPSSSPSPLPEGSTYQRPNDLHGALPFSSPCNGRRKALFVGITYAGTRAELKGCVN

DVKNLHAFIQRTYGFQPQEMRVLTDDPGFSEGTPTRQNIVQGMRWLVGGARHGDSLFFHFSGHGGSVRDQN

GDEADGMDETILPLDHARAGQIIDDEIHDLLVKPLVQGVRLTAVFDSCHSGSVMDLPFSYKVDGSLEIVQV

DNTAKVVNSLANAGLAYLSGNKAVALMSGLEAVGTMLFGPKTNHDARRRTEENNQSPADVIQFGGCRDDQT

SADTRIDGQATGALSWALIRVLSQGPNQDYAQVLKNMRQLLRGKYTQIPQISSSHKIDLFSPFKM 

 

>Cparadoxa1 Contig8192 

MPPPPPGYRQAPAPAPGVRPTQNLLYDPSKRRRAVHVAISYKHDEDNFLPGCWNDAKSMVDLGMKQYGFKS

KDIKMLTDEDFNKNFPSFPTHLIEGARPGDILLFTFSGHGGQIKDLDGDEIDGKDETLIPVYETAGEITDD

ELAALFAKLPRGVRLICFLDCCHSGTGLDLPYHHNILPAPKAGQQLRNYLPASRNKALPAPSYAPPPMAKT

SMDPETPKKKHHEPFLDAIFGPIVHPESYQDQYGNHSQQLQQARAYGVGGPMDAGHEMRPIVVQTNLRENT

GILNFGKA 

 

>Cparadoxa2 Contig7118 

MSWWNPFGGAPEPPVPGVPVGFAVNQGPPPPYGAAPTVHYVPPGNVTKKALLIGINYLRTPECRLSGCIND

VNCMKYLLMTKYKYEERNILCMTDDQSDPLKQPTRHNIVQGMRWLVMGTKANDTLFFQFSGHGSQVRDHSG

DEADGMDETILPCDFKQAGQITDDEIYQLLCRPLPYGSPPTPPHSLPPHAFGSQRWRMDCCHSGTGFDLPY

THSLNFFGQLSTTTEPMQPNWCCQGAWIAKRAPTRAIETSFAQKTTLTYGQLVVSMLNEVQADAPTVINLA

LEFDCHWNSGLVL 

 

>Cparadoxa3 Contig26116 

MPTKRALIVGIKYIEWPRGTLNGCVNDAKEIITGTFGYAEENVKMIIEKPGFVQPTRANIMEGLSWLPGDQ

LFFGYSGHGSQRADEGKDEVDGKDECLVPMDFQTEGYIRDDELNKLLVVQPPPGRCQLLTLGQIFDCCHSG

SGIDLDYTIMTAAGFSLATATAAKDPMGKGVDLDEDGDGVRAAAGADAEPSIDTVVVAQVANMQAKAVGSK 

 

>CcMCP1 XP_005717184.1 metacaspase type II, MCP1 [Chondrus crispus] 

MGKYAVVIGVNYTKNPEAALQGCCNDARLMVNLLHSKGFEDEDIKLLVDDDDSNDSPNHVNVKKALDWLCT

GRSEGDTIFMHFSGHGTQVPADDDDVEEDKLDEAICLEELFLMADDDLKQYFSQLPEGVRATVVMDCCHSG

SMLDGQEVAIQGAKDEDSAVPPQESDDLVNVLGGSREAVSNRSLPISTICNVMSQKLGSPVSPTGSGVNGA

MAQVFGGTAGKLMMKFALGQMAKQDGGSSNPLVGMLGGMMGGKSTSSSGSNPLAAMMGGGSTSSGSNPLAA

MMGGGGSTTSSNPLASMMGGGESTTSSNPLASMMGGGESTTSSNPLASMMGGGGSTTSSNPLASMMGGGGS

TTSSNPLASMMGGGGSTEQNGNPMGSLMGALGGGNASSGGSNPLASMMGGGATETETAAPQSQNPMAMLSG

LMGGMGLGGQEDSGDAPAYNPAHQPMSRDVCTLITGCQASETSADVRPAGEEAFGALTKTLTTLYEKNPET

TYHDLVSNVRSELSRGGFKQNPCLECSETMAHQPFIC 

 

>CcMCP2 XP_005713893.1 MCP2 [Chondrus crispus] 

MRDRGLPLPQSLSAYQRQAEEASQVETVPDPPRLDGLNRKPSISPAAADYVPELPVGYSARMNRRKALLIG

IGYRKHKYLNVLPGCKNDVTAMFNLLTSELFGFPQDEVRVLSDELNMLGSVHVQAPTRFNILRDMLWLTED

VGEGDSAVFFFAGHGDFIEDVSGDEIETGVDQCIMPIDCLPEPKHRTGQTFKGVPPILDDTIYERLVRGVP

AGAKVTAIVDACRSGSVCDLPVMHGDDGVKYRASGGDPPRQRSSPHKGAGGFVLFSGSADDQQSIDMTIAT

GRGNGEVESFGVMTRSFVDAVQEMAMHRCPETYDGVESWTYGQLFQRVRELVWERTSSILPHYIEKQEPQM

STSHTFDTWQAPFSI 

 

>CcMCP3 HG001672 [Chondrus crispus] 

MQRHMDPNPSSPQSGLSSSRRKAPPRVSLDLCETPPGNYGARMSVENGEIRSPLAAGAFQVKPKIRPARTR

YSLSDLTYAERNMQDVPMSPLVTRGGPVKSLADSGETDVRSPYSRSLSRNRRLSNVPYNASPKNSSRKAVL

IHACYINTEGAQRLRSQSNLASMYDLLVLSLGFSRGNVWVLTDEPKTIPGAVNFTPTRGNILNSMRWLVKG
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SSAKHQLLFCFSGHGCRVLKERNPVAVFEDCILPCDYPMSSPISETEIKQILVQNLRNGATLTSLLDCQNS

AQLMNLPYIHAAARGAKGSFFLREEPEAQRFTSASTPGVVLNSVLRFSKLKRGGAEQRRMAAEERRNANAA

TCFDNGTVICISWSFETERECPSISSSPPNHGCLTHAFVRYLKHSAAEKSKPSYSTALCAMSAWLSSRGGN

LPQFSSTHKVSPDKPISLL 

 

>CcMCP4 XP_005710904.1 unnamed protein product [Chondrus crispus] 

MSNPGVFPDGTLDPEYSRRINANNASKPRGHLYPSSAYPPQPQPYPPGYRPPHGYSPYAQPQNPYPPQPFH

PPPPPPPHPPQHPYAPQQPYPAHPPQPSYNPHGPPALAQSASHMTSPFRPSGRRKALLVGINYRGTSSALR

GCVRDVTFVHHLLVSKFGFRKKDFVVLTDESVNIPGVRKGPPTRRVILDSLKWLVSGSRSGDSLWFSFSGH

GAQVRDVSGDESDGFDETIVPVDHKRAGHIIDDELYEIVRHVARGARLTVLLDACHSGTGLDLPYQHDVFG

TGSGQRISGGKGMSLTSGLLNVAGALLNGSASGALNAGFNMATGGKKKKKTPGPDPNAGEVLLFSGCKDNQ

TSADTSKLTGGLPTGAMTFALIETLEHSTVGDWRNYNYRQLLQTMRQKLRAAKMTQVPQFSTSHPFDLSTS

FML 

 

>Ppurpureum1 evm.model.contig_3552.1 

MWSSSYAPGSAPQQPGTFYGAQPPPPPQQXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXPYQQYPPEQPILASMVSSNALGTKKLSIN

YYQDSRLPASAXXXXXXXXXXXXXXXXXXXXXXXXXXPVQHPGYGPAAPKAPATGRRKAVLIGINYTGTRN

QLKGCVNDVRFIKHLLQTRFGFKDEDFFILTDEDPKISGVRRAAPTRYNIIDALRWLIGGVTAGDSLFFHF

SGHGSQVRDTNGDEEDGYDETILPVDFQRAGQIVDDELHAILVKPLPAGARLTALIDACHSGTGLDLPYVM

DVDQYDPSAVAASGYGRGAQQRGGGNERGLIGAMIGAGLMASASYGAPPPNKRKKYQKKVPLAPACAGDAV

LFSGCDDHQTSADTSGLSGGTSTGAMTYCFVEAIEHGSVSDWHQYTYGSLLSTMRSKLLKKGYKQRPQLSS

GKPMSASTPFRI 

 

>Ppurpureum2 evm.model.contig_2187.3 

MVAKRAVLVACNYPGTNAELKGCISDAKIHKSILIEKKGFKESDIKVLIDDEDSELTSYAPPTGENIKKAL

TELCESAQPGDFLFFSFSGHGTQVPGGAEEEDGKNEALCPTDMNLLVDDDIRDIVNKTKKGVTLTLVCDCC

HSGGMIDHSSILIDSDKKADPDAPPVEFRSRELPISGVAERLSQLLGKTVDPNGTAVRGAIHEKYGAAASK

FAVGMFENYTGKKMGTEEKKKLTGMITSCFSALGVGGGGGGGSDHSNAAPAVSGGSAGGPPKKVGHMVHVD

EEMGILITGCRAHETSADVRENGQAFGALSKNLHLYLETKPDATFYEVVHGARDRLADKGFTQNPCLECAK

DNAALPYICPNV 

 

>AaMC1 AA0026G00590 

ALLVGCNYPGSSAELRGCVNDVLRMRALLLGQGFPEQQIVILRDDRGGQQRPTRRAITEGLRWLAAGAGRG

DSLFFHFSGHGSQERDRTGDEADGYDETIVPCDYKSAGQITDDELHAILVRPLPDGARLTSIMDCCHSGTG

LDLPYCFTPGRGWQTDDVPCFSRGDVQLFSGCEDDQCSADTYANAAAGGAMTNAFLKALAENPMPLYPDFL

TALHRELRRKGFKQKPQLSSSQRFDLNQRVFSLTEGFIPNSNQTIGRRPGMRRKKSRRRGRGAGVGMETML

AAGIGAAVLSSLF 

 

>AtMC1 AT1G02170 

MYPPPPSSIYAPPMLVNCSGCRTPLQLPSGARSIRCALCQAVTHIADPRTAPPPQPSSAPSPPPQIHAPPG

QLPHPHGRKRAVICGISYRFSRHELKGCINDAKCMRHLLINKFKFSPDSILMLTEEETDPYRIPTKQNMRM

ALYWLVQGCTAGDSLVFHYSGHGSRQRNYNGDEVDGYDETLCPLDFETQGMIVDDEINATIVRPLPHGVKL

HSIIDACHSGTVLDLPFLCRMNRAGQYVWEDHRPRSGLWKGTAGGEAISISGCDDDQTSADTSALSKITST

GAMTFCFIQAIERSAQGTTYGSLLNSMRTTIRNTGNDGGGSGGVVTTVLSMLLTGGSAIGGLRQEPQLTAC

QTFDVYAKPFTL 

 

>AtMC2 AT4G25110 

MLLLVDCSSCRTPLHLPPGATRIRCAICHAFTLIAPEPRLQSHASASPFPFPNSSPAPSTFIYPPPTPSPY

THAPHAPSPFNHAPPDSYPFTHAPPASSPFNHAPPGPPPPVHGQKRAVIVGVSYKNTKDELKGCINDANCM

KFMLMKRFQFPESCILMLTEEEADPMRWPTKNNITMAMHWLVLSCKPGDSLVFHFSGHGNNQMDDNGDEVD

GFDETLLPVDHRTSGVIVDDEINATIVRPLPYGVKLHAIVDACHSGTVMDLPYLCRMDRLGNYEWEDHRPK

TGMWKGTSGGEVFSFTGCDDDQTSADTPQLSGSAWTGAMTYAFIQAIERGHGMTYGSLLNAMRSTVHEIFD

KNKGRELVEVGGADFLSTLLGLLILGASPPDEEEEVNQAPQKTQEPQLSANEAFAVYEKPFSL 

 

>AtMC3 AT5G64240 
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MASRREVRCRCGRRMWVQPDARTVQCSTCHTVTQLYSLVDIARGANRIIHGFQQLLRQHQPQHHEQQQQQM

MAQPPPRLLEPLPSPFGKKRAVLCGVNYKGKSYSLKGCISDAKSMRSLLVQQMGFPIDSILMLTEDEASPQ

RIPTKRNIRKAMRWLVEGNRARDSLVFHFSGHGSQQNDYNGDEIDGQDEALCPLDHETEGKIIDDEINRIL

VRPLVHGAKLHAVIDACNSGTVLDLPFICRMERNGSYEWEDHRSVRAYKGTDGGAAFCFSACDDDESSGYT

PVFTGKNTGAMTYSFIKAVKTAGPAPTYGHLLNLMCSAIREAQSRLAFNGDYTSSDASAEPLLTSSEEFDV

YATKFVL 

 

>AtMC4 AT1G79340 

MTKKAVLIGINYPGTKAELRGCVNDVRRMYKCLVERYGFSEENITVLIDTDESSTQPTGKNIRRALADLVE

SADSGDVLVVHYSGHGTRLPAETGEDDDTGFDECIVPCDMNLITDDDFRDLVDKVPPGCRMTIISDSCHSG

GLIDEAKEQIGESTKKEAEDEDESEESSSRFGFRKFLRSKVEGAIESRGFHIGGNKKDEDEAEEIETKEIE

LEDGETIHAKDKSLPLQTLIDILKQQTGNDNIEVGKIRPSLFDAFGDDSSPKVKKFMKVILGKLQAGNGEE

GGLMGMLGKLASGFLEGKLNDEDYVKPAMQTHVGSKEEVYAGGSRGSVPLPDSGILISGCQTDQTSADATP

AGKPTEAYGAMSNSIQTILEETDGEISNREMVTRARKALKKQGFTQQPGLYCHDGYANAPFIC 

 

>AtMC5 T1G79330 

MAKKAVLIGINYPGTKAELRGCVNDVRRVHKSLVDRFGFSERNITELIDTDESSTKPTGKNIRRALLNLVE

SAKPGDVLVVHYSGHGTRLPAETGEDDDTGYDECIVPCDMNLITDDEFRDLVEKVPKEAHITIISDSCHSG

GLIDEAKEQIGESTKKKPKKESGGSSGLGIKGFVREAVEEALESKGIAIPHHKDEKDENKTKELKLEDGAK

VHVVNKSLPLQTLIDILKQNTGNNDIEVGKIRPTLFNVFGEDASPKVKKFMKVILTKLQEGKTEGGILGMI

GKLAQEFLKHKLNDDEEYVKPAMKTHVGNKQEVYAGASNGSLADNGILISGCQTDQTSADASPQGHPEMAY

GAFTNAVQIILEETKGMITYKELVLKARKLLKKQGFSQRPGLYCSDSFVNAPFIC 

 

>AtMC6 AT1G79320 

MAKKALLIGINYVGTKAELRGCVNDVRRMRISLVERYGFSEENIKMLIDTDSSSIKPTGKNIRQALLDLVE

PAKSGDVLFVHYSGHGTRLPAETGEDDDTGYDECIVPSDMNLITDDDFRDLVDMVPKDCPITIISDSCHSG

GLIDEAKEQIGESTKKKKDSGDSSTINKETEAEIIEVGNRSLPLETLIDMLKQETGNDDIEVGKIRTTLFD

MFGDDSSPKVKKFMNVILSNLQETTTTIQTVSDEVLGSVENLAQEFLEQKLSDDVKPAIQDVYAGAINGAL

PDNGILISGCQTDQTSSDASPPGHPELAYGALTNAIQIIIGETKGKISNKDLVLKARKLLRKQGFDQRPGL

YCNDAYVNARFIC 

 

>AtMC7 AT1G79310 

MAKRALLIGINYPGTTEELQGCVNDVHRMHKCLVDRFGFAEEDITVLIDTDESYTQPTGKNIRQALSELIK

PAKSGDVLFVHYSGHGTRVPPETGEEDDTGFDECIVPSDLNPIPDDDFRDLVEQVPEGCQITIVSDSCHSG

GLIDEAKEQIGESTTTKPNRESKVSSFEFEFKNCLHSIFVKLLAFCGIGSSHVETREIVEVGEGDEVVRSR

YLPLERFIELLKQQTGQDNIEIGKIRPTLFDVFGEDSSPKIKKFMKVILTKLRKTNDQSTLLGKIEESARG

YIEETLNDEHYMKPAMQAQVKSDREIYGGRSSNGLFPDRGILLSGCQTDETSADVKKKGEAFGAFSNAIQM

VLSETDHKDKITNKEMVLRAREILKKQMFIQRPGLYCNDRFVNAPFIC 

 

>AtMC8 AT1G16420 

MAKKALLIGINYPGTAVELRGCVNDVHRMQKCLIELYGFANKDIVIMIDTDKSCIQPTGKNICDELDNLIA

SGQSGDFLVFHYSGHGTRIPPGIEDSEDPTGFDECITPCDMNLIKDQQFREMVSRVKEGCQLTIISDSCHS

GGLIQEVKEQIGESHMKPVDKVKEQIEESHMKQPKLGIASYFLNIVMNLLATCGVSKSQRDRGGGEESFRG

EIELEKDETLDIKTRYLPFESYLSLLKEQTGQTNIEPVRIRQTLLKLFGEDPSPNRQRGLSDLGNCEVDAG

DSGASRLNAVTDNGILLSGCQTDQRSEDVYVTRTGKAYGAFSDAIQMILSAPRKDKKKITNKELVSEARVF

LKKRGYSQRPGLYCHDRFVDKPFICY 

 

>AtMC9 AT5G04200 

MDQQGMVKKRLAVLVGCNYPNTRNELHGCINDVLAMKETILSRFGFKQDDIEVLTDEPESKVKPTGANIKA

ALRRMVDKAQAGSGDILFFHYSGHGTRIPSVKSAHPFKQDEAIVPCDFNLITDVDFRELVNQLPKGTSFTM

ISDSCHSGGLIDKEKEQIGPSSVSSNISPAIETTNKTITSRALPFKAVLDHLSSLTGITTSDIGTHLLELF

GRDAGLKFRLPAMDLMDLLETMTAREKHVDSGILMSGCQADETSADVGVGNGKAYGAFSNAIQRVLNENEG

AMKNKQLVMMARDVLERLGFHQHPCLYCSDQNADATFLSQP 

 

>CvMC1 CNC64A_020G01030 
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GRKKAFICGINYFGTSAKLNGCINDAKCMEYLLKSKFGFKQENILMMTDDCPDPMRRPTRANMFQGFRWLT

MDMRPGDSLVFHYSGHGSQTRDYSGEETDGMNETLCPMDFRQAGEIVDDELNRCLINPLPTGVKLHCIIDA

CHSGSVMDLPFQAHVRGGYAQWEASYHFTRAHKGTAGGFAVQFGASKDSQTAADT 

 

>CrMC1 CR12G07090 

MYGYPPPAYGAPPAGYGAPAAPSPYGAAPPYGAPPAPAYGAYGAPQPAYGAPPAPAYGGYGAPPAPAYGAQ

PAYGTPYGGQAQPSAYTYGQPSANPQQRPATAPAPAYMPPTTYAPAPTNGGRRRRALLVGCGYPGTREALN

GCLNDVNCIKFCLMNRFGFTEQQILILRDDTRQPDFISTKANIFRGIQWLMTDQQPGDSLFFHFSGHGSQQ

YDRNGDEEDGYDETICPTDFRRAGQIVDDELNRMMVQPLMPNVTLHAVIDACHSGTALDLPYRAKVDHSGR

WYWKGRARYDKCTRGGTAFQFGACKDSQVAADTNKLSGKAYTGAATFSFIEAIEKYGVQQTYGVLLGHMMQ

TLRAMNGGMVSSGATGILASLLLGSSISSGQEPVLSCDKQVDLYASRLNI 

 

>CrMC2 CR03G07540 

MPGKKAVLIGCNYPGTNAALRGCINDVWGMKEILITYYGFTDADLTILIDTDKSYLQPTGKNIKAKITEMV

SAAQDGDVLFLHFSGHGTQIPSADGDEKDGKDEAICPTDMNLICDDDLRVLLKPLETKPGVKFTFIADCCH

SGTLLDHESVQISGPKSGAPPPPAIDMGALAGFLGALGQPDGRDLKNRALPFSELCGMLSQLLGGVPVDAR

TVRSSMGTIFGADSSAKIQQFIGMYQALTAGTKGAAAGGAGGILQMLCACLAPPADQNGPSGTPANAQSGP

GAHYAAPAAAGNLAEPDLKVNYTPGAKPPANEQLGADVGILITGCQSNETSADACPSGNPDKAHGALSNAI

QTVIKQQQQQSPGQPITYRNLVIAVREMLTKTGFAQNPCLECSNKNADTPFIVC 

 

>CsMC1 CV04G04400 

APAHQQPAPGQTYNPTGRKKALLCACNYRGSSSELRGCINDAHCLRHLLTSRFNFRDSDIVMLTDDSPNPQ

AWPTRANMLYQMQLLTWNAQPGDSLVFHFSGHGTQIRDQYGDESDGLNETICPCDFKTAGYIVDDEMNRLL

VNPLPHGVRLHAIIDACHSGSALDLEFKCKVKDTGVRWKNEYTRRTSIYKGTAGGEALQIGAARDKQTAAD

TATMSGSVSTGAATFAFIQAIERQGTHITYLQLLYSMNQALEQLHASTGNRPPKLPPKVGGLFGGLVSKVV

NGALDMAGLSGQTPVICSNVPFDL 

 

>CsMC2 CV10G02150 

PPPLQDGYGAPPPQQPGYGEPPAQQGRKRALICACNYAGTDNALNGCINDAKCMQYLLKTRFGFKEEDITM

LTDDQNDPAKWPTGNNMRAHMRRLVGDAQTGDSLIFHFSGHGSQTADWSGDEDDGYNETLCPCDFKQGGQI

VDDELNQLLVNPLRPGVRLHAIIDACHSGSVLDMEYRAEFHNGMPVWTNEFSKRPSIYKGTAGGEAFQFGA

ARDSQTAADTSQLSGNVSTGAATFAFIQVIIWDIVVCLDSRVLSMEGIRSEHHLNCF 

 

>CsMC3 CV05G02260 

MGHCASKSQFDREVEEVRRERPDAAATVYSSQRGTPMKDLGLVNGKYSKHSIPAEPETPQRDTIPARPGTP

SVSEIFQEPLRPSPLPTSKALPGVMLSGRLQLPYAAPYVPPPSLPPPEYAHLAASGAWQPGRRRALLVAAN

YSRSADGSARLRGCINDVHCLKHLLTSKFGFQDNNIVLLHDEQPHGDYWPTKDNILAAVRWLLEDCQPLDS

LVFAFSGHGSLDTLCDEHGRDGILPSDFLEAGPIYEDELYEGLVARLVKGSRLHCFVDTCRGIFALGLPSC

EDERGLDSGFGASLRPQPDGEVVMLSSTLSEDEDLDMDSTDYSHYASTGAVTFSLIQAVEQGQAATYNVLL

RAMRYSLKNGPQHFPKVPELSASQDFDLNRPFLL 

 

>EsMC1 ES0009G00290 

MEDDGTTINGTMIDGPEQDNSGDPPGPDTRAEDMSDDDFDTEIADGIKADVRMFSGCQDQQTSADVHDVTK

FGVPKSDGGAGGACTNALLVNVKDDEPDSWMSLLKGMRTTLSTKKFKQIPQMATSKKLDIHSPFSLAGGEG

GKHRALLIGINYVGDKSAELKGCHNDVAQMKDYIVEHGYSGEGEDLKIVMDDGEHTAPTRANIIEAIEWFV

EGAAPGDSLFMHYSGHGGSVEDNDNNEKDKRDETMIPVDYRVSGHIKDDELLAELVLPLPEGVVLSVVMDC

CHSGSILDLPYTFDADEGALQLVDDGGSAVVHKKAKFNMSKMKKAQKAKLGSPYMKAIRAKAAAAAAAKAA

AAEAAAAETAATEAASEDQDQDQDQDQDQDKDQNQDQEESPQPSGSGTAFKVDSKVAVEAAKAKELAAAKA

ASQNQDQDQGQEQERKQPANGSTGGATKDQPPSEDVAPSATVAPKFQLSIETEVVKAMESGGYVTPDPVAF

KSFTSCEAAMEEDGKDDCDLSVFVVTPSSVDEESGHEHAAGISMLWVDSESSTGYSIKHLTKGDARFDGKR

AVYIEATKGEGEEPFLVAVFAPEDFKPASVGGNTRVAPESAEFVVWVCDKLAHSRDETLNWTACGSFVGTK

VKRTSATTSATGERLVIVGALDEHNEGRVFYGTSLGNEDLQMSTFPKPRAMAASNQQVSTVQASALEKDGE

TFAIAVALPAAIPKETAAAGDSSDTSDDETEIRPSMLYAQSLNDPGFYAGRIEIPGDTRCFMTTPAYGLKT

DVYVAGSKKAMWYDDRSWDGSTESAGVCVNAVDFTSPAKEMRTMLDKQYIRHVFILLENGKLLYTSQDPEE

GSKFDEPIDILPNVEAFSCHIDSIGNVHVNNINKNGNLMHHMMDQGTGLWMQKEVMVSGRDAREHLLSVVD

LKVTSLKKTAGKKTAKDLMDDAEADLPTISLSCGSGAMFRINGKGHLMHKDKIVNVQPNMNGSVRIGQFVD

SFSVPHVAIRMEGLDRPLEIMCGNILTKKLEKMDASALKDAKSRDAMGDDAESLIDDPDDGDLNDFVDAVA
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QLAKGFEVLSPTEFPKKNDVDGIFRLTGGAFNDKNKFVAFVDEGPAFEEEEVDDGPPSPGYESTTRQIGGG

VESIGGELKEMASPQRPTSVFRGDSALRGRGPVVRRFTKHRCAPDPFGMGHIGVERVRRVECRNMGNLAKK

ARENADEAIYETKKHAAESLKSKLSNAERAQEQATEYAAEATKWAGEAKQAAEAVRWTQAAVEAAEAAVKA

SEEVEMKASQDIGEMKAAQAFGARKASQDSQVDIILGVEGPEEEAARAMEAAARAVEAAGVAQQKSEQAKA

IERLQGSDGQLVDAGDFEAGGFLSAEYSRGRFFGPVAKKLWLAAEAKRAGARPGRDSSYLPVRARHGQSPA

WPGRSPGYPGRSPAIGVRYRRTAASTPAAHSDVVEAVEAAGQAVEAAAQAMERAEQAKEALGEDTGEPERK

GDDPDDNNPREYGSAEPSNKGFFDSIANELRELADEAKREAEKEAAQAGHGPPGHTSSGLFGSEAMEGETT

TRRPIINSTAECLTEPRWEEARKKAERTALEAARLVKAAQTAAFELKAVEEAEAAEALDSEEDEGEDDIDG

DDGAYGSTEHTSRGIGGWVKKTTKKAKSGVQSAANKTKKAAQTAARKAEEAAKQAKREAERIAKDAARKAE

AAALQAKREAEKAAKAVAQAAEQTKKAGGLVANEVADKAKIAADVAKQAAEGAGKLAEDAGNEVGDVAGDI

KDGVQDAAGTVKDGIVNAADKVKDVAKDTVEVVGDVTMKVVEVVEEVVVEVWEHTPEGLKKVARKVSKVVK

KGVDFVVKIGKVVYHFVETKLEQLIKALDWLWDKIKTGIMKAIEWLANFFKYKEILKTAEILEAQVLAGMD

EFIKSIPTQGDIKEYFNEIRQMLQKKTGLDLDAQDMSKEDTAQDDREIDPKENFVQHHAESGTFHESAGPA

DEEEDSSDDSDDDDSGKDSMADKLQYLYGKFKEGLNAFMSALAEGFLDVLEASTKAMMDPLKNAANAVRAW

LADGGTQYIPVISEIYKLITGRKLKLAKALFFMLAIPVTYASKALLGKWPSELGLIDPAMDTNSSTMAIVE

EDVQSSGTGAPAHLTRSLPGDNSSSEFVYTSRSGEKESDKGSETKKKVWWALLKVASIVMSGIVIPFQGDG

KFAQLIGFDAVKRQRCSSSSILRPIATAYKTTWLERTSCSFSRVLYGQRPVVPRRCKHRKYSPFFFWVRVE

MPLSNRMHVCANHLTAVLGCVHCLLFRIAAVVDVSKVPGQRRFPRGHRVFKIISLAKVIQKLLDRGASMVY

VGDYFDKTKNRENKKKTVLKKGDKGLFWFTFALEVGGTVADAALGFSEQGHPHAGGLEHNTPQGGLTPVIV

YDACEGIAEIAKGARLMWLAIEFGEGGFQQGTMVFQGVHGVFKGASQLAKAYSKFLKVPPNKPEYKIMVIL

FAAHMKYRTNVWPLGIASVAVQLIGADKADTEDQEQTNDAYWTACHAYL 

 

>EsMC2 ES0024G00620 

MNSMGVKQGGEERAPAAAAAAAPAAGGGHGQHAAGGGGGGGGKGGKKRGHRAKDIPDEEFDAEIAGGIRAD

VRMFSGCEDVQTSADVHDVAKFGLPDATGAGGACTNAVLANVKDSKPDSWMSLLKGMRSTLKEKKFKQIPQ

LATSKKMDIHSPFDLSGGDESGNHKALLIGINYTGGKGELKGCHNDVKQMREYITTHGYPADGANLKIVSD

DGEHEEPSKENILKAIKWLVHGAKAGDSLFMHYSGHGGSVKDNTGDEEDNKDETMIPVDYMKSGQIKDDEI

LKELVMPLPEGVVLSVVMDCCHSGSILDLPYSFDAKDGALELVEAGGSGVMQKKKNFNVKKKMHKAQGKH 

 

>EsMC3 ES0394G00050 

MEDDGNTTNGVMIDAPEQDSNDHGSQDPPSPDTRAEDMSDDDFDTEIADEIKADVRMFSGCQDKQTSADVH

DVTKFGVPNSDGGAGGACTNALLVNVKDDEPDSWMSLLKGMRTTLSTKKFKQIPQMATSKKLDIHSPFSLA

GGEGGKHRALLIGINYVGDPSVELKGCHNDVAQMKDYIVEHGYPAEEGEDLKIVMDDGEHTAPTRANIIEA

IEWLVEGAAPGDSLFMHYSGHGGSVEDTDNNEKDKRDETMIPTDYSMSGHIKDDELLSELVLPLPEGVVLS

VVVDCCHSGSILDLPYTFDADEGALQLVDDGGSGVVLKKAKFNMTKIRKARKLNLRGPYMKAIRAKAAAAA

AAKAAAAKAASEKQQQEQEQTPQPVGGSSTAFKVGSKVAAAAAKARASAAAKAASQQEQEQEKPAANGGTA

DTAKDQPPSEDVAPSSTVMQAPTFKLSIETEVIKSMETGGYITPDPTAFKSFTSCEADMEEDGQDDCDLSV

FVVTPSVDEESGHEHAAGISMLWVDSESSTGYSMKHLTKGDARFDGKRAVYIEATKGEGEEPFLVAVFAPE

DFKPASAGGGSGVAPESTEFVVWVCDKLAHSRNETLNWTACGSIVGTKVKRTSATTSTSGERLVIVEALDV

KNEARVFYGTSLGNDDLQMSMFPTPRAMRASNQQVSTVQASTLEKDGETFAIAMALPATIPKKTPVAGDSS

DTSDDETEIRPSMLYAQSLNDPGFYAGSIEIPGDTRCFMTTPAYGLKTDVYVAGTKKVIWYDDRAWDGSTE

KAGVSLNSVDFTSPAKEMRTMIDKQFIRHVFILLENGKLLYTSQDPEEGSIFDEPVDILPNVEAFSCHADS

IGNVHVNNINKDGNLMHHMMDQGTSLWMQKEVMVAGGAAREHLISIVDLKVTALEKTSGKKTANDLMQAAE

AEADLPTISLSCGSGAMFRINGKGHLMHKDKKVEVRPNMSGLVRIGQFVDSFSVPHVTIRMPGLDRPLEIM

CGNILTKKLEKMDASALKGAKSRDAMGDDAESLIDDPDDGDLNDFVDAVAQLAKGFKVLSPTEFPKKNDVD

GIFRLTGRAFNEENQFVAFVDEGPAFEEEEVGDGPPSPGGAPSPRQGGAGAEPIGGELKEMATPQRRTSVF

RGDSALHGRRPVVRRFTKHRCAPDPFGMGHLGVERVRRVECRNMGNLAKKARENADEAIYETKKHAAESLK

AKLSNAERAQEQATEYAAEATKWAGEAKQAAEAVRWTQAAVEAAEAAVKASEEVEMKASQDIGEMKAAQAF

GARKASQESQVDIILGVEGPDEEAARAMEAAARAVEAAGVAQQTSEQAKAMERGQGSDGQLVDVGDFEAGG

FLSAEYSSGRFFGPVAKKLWLAAEAKRAGARPGRDSSYLPVRAGHGQSPAWPGRSPGYPGRSPAIAARYRR

PAASTPAHSDVVEAVEAAGQAVEAAAQAMERAEQAKEALGEDTGEPERRDDAGDLNPREYGSAESSNKGFF

DSIAKELRELADEAKREAEKEAAQAAHGPPGYTSSGLFDTMDAGIPTRRPITDTTAECLKEPKWEAVRQEA

EKTAMEATRLVKAAQTAAFELKAVEEVEVAEALDSEEDEEEDHIDGDYGAYGSTEYTSRKFGDRIKKATKK

VKSGVQNAAKKTKQAAQTAARKAEEAAKQAKREAERIAKDAARKAEAAALKAKREAEKSAKAVAQAAKEVK

KAGELVAKEVADKAQIAAAAAKQAAEGAAKLAENAVNEVGDVAGDIKDGVEDAADKVKDGVVHAADKVKDV

AKDAAEVVGDVTMKMVDVVEEVVEEVWEHTPEGLKKVARKVAKVVKKGVDFVVKIGKVVYHFVETKLEQLV

KALDWLWDKIKTGIMKAIEWLASFFKYKEILKTAEILEAGAIYGIDQFIATIPSEDAVKEFFNDLRLMLER
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KTGLDLDAQDMSTEDTTPDDREVDPKENFVQHHSTCGTFEGAGTPADAKDDSKDQEKASEDSDDDDPGMDT

VAEKLNYLYEKLKEGLNAFMSALAEGIVDLLEGGTQLMVKILKFVAKKFRDWLADGGPIYIPIISEIYKLI

TGRKLKLAKALFFIFAIPVTYMAKAVLGKWPSQMVSVDQLTGAKGNTLSIAGQAPDSTDAAMIDITKIPAG

DRNFLTNRFKKSHPIFKIISYGRALQKILNLASTMVYVGDYFTGPKTPLKRKDKAFFSFLTMFDAAGVLVS

LKVDGGQASEPGAGGLVNMNATEGGQTPNNATVPAIIFDMADGIAEIAKGSRLIALANELDEGGRQERTMK

FQGSHGIFKGASQMATAFGKQIVKSPADPATKVAVIIVAAGLKWITKVPLGMASVVLQLEGSAEGKDEDKD

LKNNAYWIACFAYL 

 

>EsMC4 ES0414G00090 

MGGFMDSIKASCTKMAKQQINEAMAGDKKESASGGGSAATGTRAPEDAEAYAKKVAEAIKADVRMFSGCMD

SQTSADVKDVSKFGLPDADGAGGACTNAMLLTLSDEHSDSWLGLLKGMQSVLKTKRFSQVPQLSTSREIDV

NDKFSLRNTAGGGSTKCLLIGINYIGQQGELAGCHNDVDMMKKYITTHGYSMDPADCKVLMDDNVHGMPDH

KGVIEGFRWLTADAKAGDSLFMHYSGHGGSVKDTSGDEADNMDETLVPVDYKSSGQITDDEILKELVMVLP

EGVTLTVVMDCCHSGSILDLPYALKADEGTISAVEAGEVSSTISANPGFDFAKRAHGGGGGVDIEELPRVV

YYPIFVTS 

 

>FcMC1 FC007G01280 

MDAKIQDAIPAKFVMLSGCEDKQTSADVGNVGQFSLPDPGGKAGGACTSSLLKVLNENQGREMSWIDCLHR

MRSVLKSKGFDQIPQLSSSRMLDVNHQFEIVPQESIQARGARRAVLIGINYVGQQGELSGCHNDVKNIKKY

LIGKEGFLEKDMLILMDDGRGHDPTRQNIMQAFDRITQYSKAGDVVFIHYSGHGGRVVDTSGDEDDGYDET

LIPLDFKKSGQIVDDEIYERLVKKMPANVTVVCLMDSCHSGTALDLPYEINATESKMHANKGFNMGMLQNP

AMIAGCCLCLFPLLMSLMDD 

 

>FcMC2 FC007G03890 

MNDQSNPSIITWADLLRKMKNEINDIEYVQAPIISSTRKFDLNTPFSLVPESFDKSTGKKRSLLIGCNYHG

TEGAELKASHDDIRSMKDYIVNVHGFPETDDMMTILLDDKEHKSPTFTNIVEAFKSLSEQSQPGDSVFIQF

AGHGGRILDSPINNNVESYDEIIAPSDYNKSGIIRDTLIYKTLLAPMRYGVHVTVIIDCCDTGMMLDLPYS

WS 

 

>FcMC3 FC008G00950 

EAQRAFENDKPDSMRKDVRMISGCDDTQTSADVSNVNSFQLPDPAGRAGGACTSTLLNILYKDGQTPEDTM

SFTEVLDKMRINLKENGYSQIPQLTSLNPIDITTDFTLVPSDATGGVRRAVMIGINYVGHEQGELSGCHND

VLNMKKYIMNEHGFDEDNIVVLMDDGQHTSPTKSNMINAYKQIVADSEDGDTIFLHYSGHGTKVRDESGDE

EDGYDEALCPLDYNESGLLVDDDLFAILIEPLQQGVHMVSLMDCCHSGTILDLPYIFKPIPNEDGSMPTSM

KLDDTINLDGLIEQFG 

 

>FcMC4 FC059G00280 

MLGQLGKKYAGDVANKVEELTLKNLNQRYPQQDTDNSNSSTSSSNNKVLSNSGNKTTEKLHKISGRRRAVF

IGINYIGQKNELKGCINDVINIKNFFRSHYHIDDIMILTDDKRAEPETNYVPTRKNILSAFRWLIKGAKSG

DSLLLHYSGHGSKVKNLDGTEASGYDQTLVPVDHQKSGQIIDDDVHDVLCRKLKKGVRLTAIFDCCHSESI

MDLPFTYNINGNLEIIENDKNQSIATLVAAGTRFLLDGNKKETKQIFKTEITNLVQSALGNETKQDSAKAK

VMETNQTQADVIMFSGCKDDQTSADTKINGMSSGAMSYALIHTLKKHRKGKKQQILTYTELLREMRRTLEG

KYTQVPQLSAGRKLVLDQPFRV 

 

>FcMC5 FC073G00110 

FDEQAEEAIPADVRMISGCHDEQTSADVNNVGSFNLPDPAGRSGGACTSAILQVVYKEHQNSSKHLTFMDV

FLQTRDVIKSGGFEQIPQLSSSRRIDINQPFDMMSTNKSKQGTRYAVLIGINYTSHKQGQLSGCHNDVQNI

RKYIMDVGNVQSKNITILMDDGGKHTDPTRGNIMNALTDLTRKCQAGDIAFVHYSGHGGRVKDETGQEESG

YNSTLVPVDFHIAGQIIDDELYRHLVCAMPRGTTLTCLMDCCHSGSVLDLPFNFVADGEQTEM 

 

>MrcMC1 MRCC299_04G00220 

MPSASKPPTGASNPTPKPRDAQKEKDYERKKQRVKEAHRKKRVRALMKSAPGEPVKLHYDTDCRSPATEAH

VVMFSGVSSESKGEIAGSSGMGWYGMPRRAGKGGAGGACANALLHYLKESDRTKPPDRSWLTTMVGMQKWL

SKEGYTTVPRLSAGNNNFDFKRPFSILNPQCVNSQRLSGRTRAVLIGCNYPGTESALDGAWADVSKMKRYI

ASVGFSNDGDSLMVLRDDPNGKSGELQPTKENILEALHWLALGAAEGDSLLLHFSGHGVRVNRPKASETDD

ETVVAEDGLVPCDYKTEGPILDREVQEILVSRLPKGCSLVMFLDCCRGGSAVELPYNFKLTPKQYAFEKER
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MAVGWPVRRNPLAALVDRTVNMVPNNCKRALRIGAKTADATCETIGGVLQAAADSFLPKLIKREYQRGKRK

IHKLTGVKVQFEPHDERTHRFLF 

 

>OsMC1 OS01G58580 

MGRKRALLVGINYPGTKAELKGCHNDVDRMHRCLVDRFGFDEDDIRVLLDRDSSGTQPTGANIRRALAQLV

GDARPGDFLFFHYSGHGTRLPAETGQNDDTGYDECIVPSDMNLITDQDFRELVQKVPNGCLFTIVSDSCHS

GGLLDSAKEQIGNSTRQNQTQSREREEPSDSGSGFRSFLKETVRDVFESEGIHLPRSRHSQSHYGGEDQYE

TYAQPTDGHTKNRSLPLSTLIEMLKEKTGKDDIDVGSIRMTLFNIFGDDASPKVKKFMKVMLGKFQQGQSG

EQGGLMGMVGSLAQEFLKVKLEGNEEEAFKPAIEQEVHSVDEVYAGTKTWAPNNGILISGCQSNQTSADAT

TPQGSSYGALSNAIQTILADKRGNVSNKDLVMKARSLLAKQGYTQQPGLYCSDDHVHVSFIC 

 

>OsMC2 OS03G27120 

MDHFGGRALGFGGGGGCGAVRCRHCSASLPAMPGARVIQCAQCYGVTRVGGRGRRRHPNPVEPWRPAVPMP

VAGGGFFPGSRGKKRAVLIGITYAGMRRRGSQLMRGPVNDVKCMRYLLCERFGFPNDCVLILTDEEKDPCR

LATKENIRMAMNWLVQGCSSGDSLVFHFSGIGVQVPDDDGDEVDGYDEAICPMDSFSQGPILDDEINEAIV

RPLVHGAKLHAVVDAEHSSTVLDLPFLCCLSSRSGGWQWEDHRPPTGAYKGSSGGQAMLFSGCSDGNNKHS

LLPEASTVGAMTHSFIKAVECEPRATYGSLLTTMRSIMRDGGVTCNLQGPIGAPIRKVANFSGIQEPNLSC

SEMFDIYRKPFVL 

 

>OsMC3 OS03G27170 

MGCNCLVGKGGNTRPAATTSARPSSSRCAHCGAGLAVPRPGPGGAAAVTTVRCALCHRMTCVDRRGGRDLG

GGGGGGALEASSSSWAPAEASFLRRDAPSGYPFVPGRKRALLVGVSYKGSSYELEGTVNDVDCMRRLLGES

FGFPADSILVLTEELGEGDPSRSPTRANLLAAMRWLVEGCDAGDSLVFHFSGHGVQKLDVNGDEVDGYNEA

LCPVDFERSGKILDDEINETIVRPLVAGAKLHAIVDTCHSGTILDLPFLCRLSRTGYWQWENHCRRPELAK

GTSGGLAISISGCSDDQKSADSSGFSSEQAAAAAAIGAMTYSFIRAVESEPGTTYGRLLAAMRATIREGQQ

GSSVRRLLPGRLGSFVRKMIPSGGVQEPQLCASEVFDIYRKPFLL 

 

>OsMC4 OS03G27190 

MAVVSGGKRALLVGVSYKGDTSRELTGAAEDVKNMNSLLKKFLFPEESIHMLTEELGAKDPLKAPTRENIM

KEMRWLVEGCRAGDSLVFHFSGHGRQRKDDNGDEVDGRDEELCPVDYKVSGNILDDDINDAIVKPLTQGVK

LHAIIDTCHSGTMLDLPYLCRFNRMGLCSRYKWVGQTRWRLSPKKEWAMVPVGGHAISISGCKDYQNSLEP

DNTAGGGVMTWSFLEAVGSRRTMTYGELLDSMRAKVHHRLQQSSSGKCLVTGCLGSLAAKCLPCCFLSVQE

PQLCSSKEFNVYEEQFIL 

 

>OsMC5 OS03G27210 

MASARPPRGTAWCGGCGAYLAVPPGARSVRCALCRAVTRVERRGHHGGHGGALGFIKGLISAFAPPPPLTP

SAGAAAAASYYPRVSGKKRALLVGISYAATGYELKGTVNDVNCMSFLLRERFAFPADCILVLTQENGDPYR

VPTRANLLAAMRWLVEGCSAGDSLVLHFSGHGVQKLDVDGDEADGYDEALCPVDFERAGVILDDEINETIV

RPLVAGVKLHAIVDTCHSGTILDLPFLCRLSRTGYWQWENHCRRPELAKGTSGGLAISISGCGDSQTSSDT

TAFSGGAATGAMTYSFIKAVETEPGTTYGRLLSAMRATIRGGGGEVGIPGPLGAFFRRVITFSCAQEPQLC

ASEPFDIYRKPFLL 

 

>OsMC6 OS05G41660 

MGRKRAVLVGINYAGTEGELKGCLNDVARMRRCLVDRFGFDEADIRVLADADPSTPQPTGANIRLELERLV

GDARPGDTLFFHYSGHGLQLPIETGGDDDDTGYDECIVPCDMNLIKDQDFTELVQKVPDGCLFTMVSDSCH

SGGLIDKTKEQIGSSTKQSKIQQRERELRRQQAPSPGTCSCASLLQIALRHLPRRGGQRIIGSRSRDGVGE

DQPPRSQAELLAADATRAGIKNRSLPLSTFVEMLRERTGKDDVGVGSIRTTLFHHFGDDASPKIRRLVNAM

LGRRHGSATASEEHPDKAKPERVDGEGEAAAAKQGAPETRPLPRNGVLISGCQTDETSADATTPEGVSYGA

LSDAIQSVLAEERRGKVTNMELVRRARELLAKQGYTQQPGLYCRDKHANVAFIC 

 

>OsMC7 OS05G41670 

MGGRKRALLVGINYPGTKAELKGCHNDVARMRRALVDRFGFDEADIRVLADADRSAPQPTGANIRRELARL

VGDARPGDFLFFHYSGHGTRLPAETGQDDDTGYDECIVPSDMNLITDQDFTELVQKVPDDCLFTIVSDSCH

SGGLLDKTKEQIGHSTKQNQAQQIKREERSDSGTGGFRSFLKETLKETVRDAFESRGVHIPHQSSRRNDDE

DEEPHMGSSSHGGDRIKNRSLPLSTLIEMLKEKTGKDDIDVGSIRMTLFSLFGDDASPKIKKFMKVMLTKL

QEGQHGGVMGLVGALAQEFMKAKLEGNQEADALEPAMKQEVHSVHEAYAGTTARVSNGVLISGCQTDQTSA

DATTPKGVSYGALSNAIQTILSEKSGRVTNKELVLRARELLSKQGYTQQPGLYCSDKHTSVAFIC 



18 

 

 

>OsMC8 OS11G04010 

MERGQKKKLATLVGCNYAGTPNELQGCINDVAAMRDALVARFGFAPADVTVLTDDRGSPVLPTGANIKRAL

ADMVARAAPGDVLFFHYSGHGTLVPPVKGRRHGHGECDEAIVPCDFNLITDVDFRRLVDRVPRGASFTMVS

DSCHSGGLIDLEKEQIGPSVLAAGAAPAAAAASTTATRATAARFLPYAAVVEHLSGVSGVDAAHHVADHLL

ALFGADASAKFHRDAEQPVRTDDDGILLSGCQTDETSADVPGDDEVAAGGKACGAFSNAIQTVLASHPAPV

SNRQLVSMARAVLSDQGFEQHPCLYCSDGNAETPFLWQEEDKKKTVTAAAEQAMTAL 

 

>PpMC1 PP00016G01500 

MGGQRRIKCSSCQVETLVTLSPGTRSIICEHCLAVIQVTPVEAPSIPSKPDTYSPRHVLPYWEGSKRAVIC

GISYGGTSIELKGCLNDAKCMSYLLMSKFHFPESAILVLTEDQVDPRRQPTKYNIMQALEWLVQGCQAGDS

LVFHFSGHGSQQPNYIGEELDGFDETLIPVDFMTAGQIVDDDINTTIVRPLPTGVDLHAIVDACHSGTVLD

LPFLYRYSGHEAFVWEDHRPATGTWKGTAGGNVYSFSGCDDHQTVFDTMNLGRSTSTGEMTYCFIQAIERG

YGTTYGSLLNAMRSAIHMAENQLVTSLIDMLLKGGSYEGGDTPEPQLTSSRCFDVSTPFRL 

 

>PpMC2 PP00043G01330 

MVRRALLVGCNYPGEPCELKGSANDVDRMHVLLTKKFGFKPTEILVLVDIDPRSRQPTGANIRKSLRKLVD

GAEPGDVLFFHFSGHGTQVPPDRGRRDETGYEECIVPSDMNLLTDDDFRELVDRIPPGCNFTFIADACHSG

GLIDNEKEQIGDRYSMGEGGPLGGRPRPPLRPEAGGGGLTDLVAEGIEAFSGAGGGKQNSFMDAGVRYGGY

LDSGDYGYSGKPHHTPLKNKSLPLNILTSILSQRTGRSVKPGNIYQNLYDLFGEDASPTVKVFVRILLNKL

EGEDGGRSHGLLGKIGGLASSLLKTKIDNDPSGGYPEDRQGEELRRHRRRQRRNYDAGILISACEPHESSA

DANPTNDPRDAYGALSNAIQTVIGESRGYLTNRQVVMAARRLLNEQGYKQHPCLYCSDRNADAYFLQPMPM 

 

>PpMC3 PP00043G01350 

MSKRALLVGCNYPGTKVQLHGCANDVRRMKALLIDRFGFDERDILVMLDTDPALPQPTGANIRKCLDKLIE

NTQPGDCLVFHYSGHGTQVPAESGQEDDTGAEEAIVPTDMNLLTDDDFRELVNKIPVGVTFTFLSDSCHSG

GLIDSTKEQIGHTVKDVEEGEEKRGFRGFLSKAKAKYDSHKGKRKEEERPDTQNFDFESQYMEETGHQVKN

KNLDINSLTEILSQRTGHEVQVGNIRTTLFDMFGDDASPKVKTFVSVILNQLQSGAGEGGFMGMVSGMAGQ

FLKSKLESDSPDHISSLMAAAGSAHPSNPRSAYAGVRPSASHRVREDAGILVSGCQHNETSADATPGGDHS

QSYGAFSNALIGVLAKHDGPITNRDLVLQIRESLAKSGFKQHPCLFCTDQNADAHFICVD 

 

>PpMC4 PP00065G00020 

MLVNCGRCRTPLVLPPGAMSIQCALCRHVTPIAYDRAAPSHSTPQISDPYRNSSHAPQYTPTPPNVHGRKK

AVLVGINYFNSRHMLKGCINDSNCMRHMLTTKFGFPAASILTLTEEQPSAVMKPTRYNMHMAMVWLIQGCQ

AGDSLVFHYSGHGSQQRDYSGEEADGFNETLCPVDFETAGMIVDDEINDTIVKPLPHGVRLHAIIDACHSG

TVLDLPFLCRFNRYGQFTWEDHRPANRRWKGTSGGQAYSFSGCDDSQTSADTSALSKITSTGAMTFCFIQA

IERGHAQTYGSLLCAMREAIRTTKVNSGMGTGTITSLMEMLVSGGSLTGGLTQEPQLTANEAFDINSPFHL 

 

>PpMC5 PP00165G00360 

MSKRALLVGCNYPGTKCELHGCANDVRRMKELLMNRFGFDEIDILVMLDTDPSLPQPTGANIRKSLAQLIQ

STEAGDCLVFHYSGHGTQVPAESGEQDDTGADEAIVPTDMNLLTDDDFRELVNQIPVGVTFTFLSDSCHSG

GLIDSAKEQIGNTGISAFSGKRDVEEGEEEEGGFRGLLSNMRSRFGSGNRDNDEERPDLQNFDFESQYLEE

TSQQVKNRNLDINTLSEMLSEQAGHPVEVGNIRTTLFDMFGDDASPKVKVFVNILLSRIQSGGEEGGFMGM

LSSAAGHYLKSKLDSESPDEAANYMAAAGSVHPSTARAAYGGVRPSASHRAREDAGILLSGCQHNETSADA

TPAGDHSQSYGAFSNALIGVLAETEGPISNRELVLKIRESLASSGFKQHPCLYCTDENADAHFICVTD 

 

>PpMC6 PP00373G00150 

MPTKKALLVGINYEGQPHHALRGCWKDVERMGECLVSRYGFPKESICTLVDRPGTSPDLMPTGEIIRRKLE

ELTRDLKWGDCIVFHFSGHGLQMPPEGEPDETGMKEAVVPVDANMITDDDFRILVDKIPDGVFFTFIADCC

HSGGLIAHCEQQVGSHAPEDRYAAPNFGNSHEGFRGSYNGNLETVQPGAWPYGGANLGQSSGRYDANLATS

KYTSKRSMPVHAVTQMLSARAGHTVEPGNICANLYDLFGDKSSVTCKEIVHTVFNGLRSKGGSKREILKRI

SSKSIDFLSAKLHSSSLRDSNYQQQTATRDLTDATPENLSHIPKRPDRCILITACQSDETASEHRNEIHGA

FTKTLLDIVDEHKGPLDNHRLVYECRQRLARKPYGQHPCLYSTPAQAHHVFICY 

 

>PtMC1 PTI_02G05190 pink: my p10 red: CDD p10 

MGNADSKATTSLAEAETVPTGIGRKESCLRSFNDSFEETKNTAADPIHPISGRSDRKETAQARDDEISSHI

TDDQVHVNLAMADLMAYLQVVANNSSHLPLTRRDDPDLDRIEGSLASEEYGKKSAAFIPSDVRVIAGVFTR
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YGRVWDLPTSEEYNAVDGNHEPGRSYGGACCNALLKVLYDAANDHVDAFHAVAATSASIFDDDDEEEDLYA

GMGQSYKSGCSLEYTNPYSVTITWCDLLRRMKAEMKDIEHVQVPKISTSRKIDLSKPFSLIPSNFDPINGQ

KRSLLIGCNYSDIPEAQLKASHDDVRSIKDYIVNVHGFPEACGLMTVLMDDKNHKKPTFLNIVEAFKALSE

EAQPGDAIFIQFSGHGGRVLDSHIDTEAESYDEVLVPCDYLQSGLIRDTLIFKTLLAPMRYGVTVTILIDC

CDNGMVLELPYSWSTKGDRRSSQPKLALNEDFSFKRFLKVVRTLYESSSFTQLGRTVDIALNPMNATFKST

TITNDESSVLFEQPEKAVNAASRSSILDNFSLACSTKTLSTPRGDGDGGIVNSTGLSVMKHYSLTKQSLLQ

QVMNCTLLSPEVDEDFSFDETYQTRTEDHNTFDEEDRSVGYNSSFRSCVTEYEEESRRRGRRRRR 

 

>PtMC2 PTI_16G01290 (plus manual correction) 

MASFDEKIKQAIPAEFHMISGSHDSQTSADVYNTGKFQLPNPAGRAGGACTSALLQVLYNNGVAAGELSWV

QCLRQMRTALNGMGFDQVPQLTSSRLIDVNTPMAIVPPTATGRKRAVLIGINYTGQQGQLSGCHNDVKNII

KFLTKVHGFNETEMLILMDDGQHHSPTKKNIEDAFTRITQYSQAGDVVFVHYSGHGGRVRDLDGDEDDGFD

ETLIPVDFKRAGQIIDDDILKILVKPMRQGVTVTVLMDCCHSGTVLDLPYRFSADDSKMRIDQGNANSLFG

KLGDMDVAQVACCACLAYVVADMLLN 

 

>PtMC3 PTI_08G02260 

MGYEQLPQLSSSRWIDVNRPLTIVPKGSGRRRAIVVGINYVGQKGELKACHNDANNVLKYLIEAQGFDPSQ

ILILMDDGKHTEPTRRNIEDAFVRMTQYSQPGDVVWVSFSGHGGRAVDISGDEDDGYDETLIPLDFMKHGQ

IIDDDILDMFVKPMKKGVNVTGDFRSRDDFPWKVLMDCCHSGTVLDLPYTYSSGDQKMRTEKNFDFGDGKN

ATNAKKQKEMEKAERKAAGENSDSDDEGDKKKKKKVKEKEEDPNEGLYDQSPIPPPQPRPPTRDLPPPPTP

PNQCCRIL 

 

>PtMC4 PTI_16G02000 

MSNYLERAEELIPAEVRMISGCRDEQTSADVSNVASFSLPDPAGSAGGACTSAMLKVLYANHKAPQKDLSF

QEVLMKMRGILSQGRYTQIPQLSSSRPLDIHQSFNIVPANFTGTRRAVMIGINYTGQQGQLSGCHNDVKNM

IEFIKDIHGFEDENITILMDDGAHTEPTYKNILAAYHELVSSAKAGDAIFCHYSGHGGKVRDDDGDEADGY

DETLVPVDFNAAGQIRDDDIFSALIGPMPAGVTLTSVMDCCHSGTVLDLPYVFKADGEQNQMAPPPDFDFS

KLAAMFQAYMVQQGANGQGGIDPNDAIAIVAKECCNIL 

 

>PtMC5 PTI_16G02030 (plus manual correction) 

MGFLRRQLREQFEKKKPEALQADIRMISGCQDVQTSADVSNVASFQLPDPAGNAGGACTSTLLNVLYKDHQ

TPEDTMSFVELLNKMRENLEAKGFSQVPQLTASHPIDVNVDFDLVPPAATGTRRALLIGINYVGHEQGVLR

GCHNDVKNMVEYIKAVHGFEDENITILMDDGEHTAPTHANMIAAYKKIVALSKADDALFCHFSGHGAKIRD

DDRGEEDDGYDETLVPIDYHENGMIRDDDLYDILIKPLVQGVHLVCLMDCCHSGTVLDLPYVYKADGNFTE

MEIDENFDFKKLLGKFGIDDFDKFGGEALGKINGDALGKVGKDALGKLNKFFG 

>TpMC1 TP20G01470 

MGGDDDNNNEGHTMTKEEFEATKPDELRKDIRMISGCADHQTSADVSNVSSFQLPDPAGRAGGALTSTLLK

VLYADEQKTDFTEVMERLRGHLKGRYSQIPQLSSMNPIDVETKFDLVPDSATGTRRAVMIGINYIGDNPGE

LSGCHNDVLNMKKYIMDVHGFEEDNIVVLMDDGEHTEPTHDNIMNAYKKVIADAEDGDAIFLHYSGHGTKL

RDDDFGEEKDGYDEALCPRDFASAGMIRDDDLYDILVKGCPDGVHMVSLMDCCHSGSIMDLPYIFKGDGSQ

TEMILDPDMNIDAFIEQITGKLVEFIKAKMAAGF 

>TpMC2 TP10G02670 

MRRIPNTPRGSIGIPPNGRHKALIIGINYTGTRAALKGCVNDAKSMQQLLMRNGFGDDGSHMLLLTDERSR

GREYQPNATNIMKAFAWFMKDVQKGDVLFFHFSGHGGQVPDKTGHEADGFNETIVPLDYERAGQISDDVLW

GSLVYPMPEGCRLIALMDMCHSGTGLDLPFDYNVDTRRWKEDVNPAHSPGDVVLFSGCEDAQTSAD 

>TpMC3 TP02G04700 

MTDKKRSSKSGKASSSIRTPPPPPKRSPSSGGRSKSGRSIKSSADATPTLSSSATRGTKKNGDAEPRREQS

RSKSRSRSKSRGAHDRDGRRSRSKSRPKQQQNKQEQQLVVHSSEARPKQRKSKSSKSLSNKSKSSKSNNGS

SARSAPSPSSKSKGNKAVASEFNVKKRQQKFANQAKKMIPAEVFMISGSHDAQTSADVSNINSSFALPNPA

GKAGGACTAALMQVLYDAYDDRREDSLSWVDVLREMRDVLDSKNYDQIPQLTSSRMIDVHDPFVITPKSFS

KKNNTQRAVLIGINYVGQKGQLSGCHNDVLNVAKYLKEVQGFRKENMTILMDDGNHKSPTKSAILSAYKKI

VKESKEGDVVFCHYSGHGGRIKDDNGDEDDGHDETLIPVDFEKAGQIRDDDLLKILVHPMAAGVRMTCCMD

CCHSGTVLDLPYRFTADGDVEEMEMNERVNFTDALWTGMSIAVGVAAGNAVASAVTSAVAPEMMILGGGPN

AIQ 
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>TpMC4 TP05G02130 

MPSNMSWADLLRKMKTEMQGVGFSQAPALTSSYKFDLNTPFSLIPPNFKAGINKKRALLIGCNYRKTPDAG

LKASHDDVRSMKDFLVNVYGFPETSDLMTVLMDDKHHQHPTHENITEAFKRLAEKSQPGDAVVVLFSGHGC

RVLDSPIDSEAESYDEALVPSDYNVSGNIRDTLVFKTLLAPMKKGVTMTCIIDCCHTGMMMDLPYIWSSKN

DKGEQLPKMSLNNEFSFVRFLKVVKTLYESSVFTKIGKTVGSELDKQLPAKDDETVTETVGSLVTIPENEP

PKREASLFQLLSCQNPQCLATKVINCTLHEPEYSDDDTIPKDNTMDEFYDDVSHDSYSTGSGR 

>TpMC6 TP18G00030 

MTIVENPTGVKRAVLIGINYVGQQGQLSGCHNDVRNIQDFLQRVHGFQQHNMTVLMDDGRHKEPTYAKIMA

AFDWIVKESMAGDTVWIHYSGHGGRVADQDGDEDDGYDETLIPVDFQRKGQIRDDDLLKHLVKPMRKGVVV

TALMDCCHSGTVLDLPY 

>VcMC2 VC0004G01350 

MPSKRAVLIGCNYPGTNAALRGCINDVWGMKAILEEFFGFGPSDITILIDTDPQYLKPTGKNMKAKISEMV

AAAQDGDVCVLHFSGHGTQIPSYGGDEKDGKDEAICPTDMNVICDDDLRALLKPLEAKPGVKFTFIADCCH

SGTLLDHETVQISGPKDGAPRPPQIDMGVLSSLFGTLGQPDGRDFKNRALPFNDLCGMLSELLGGAPVDAR

NVRSNLGTLFAGDASAKVQQFMQVFQMFTAGQKEGGGAGGVPAMGLLQLLCACLAPSADQGSGGPTGQPAN

ANSGPGATYAVGNLNEPDLKINLPTPGTKPPGDQQLSSDVGILITGCQSHETSADACPSGNPDKAHGALSN

AIQTVVRTHHQQNPGQPLTYRNLVISVRELLAKTGFAQNPCLECSDTNADTPFIMH 

 

>Pn1 jgi|Psemu1|257123|estExt_Genewise1Plus.C_2100062 

MTDARIKNAIPASFVMISGCEDKQTSADVSNVGAFSLPDPKGKAGGACTSSLLKVLNESGGREMSWIDLLH

RMRSVLTSKGFDQIPQLSSSRMMDVNNRFEIVPSWAQGRRRAVLIGINYEGQQGELSGCHNDAKNIQSYLI

NEQGFRESDMIVLMDDGVNNPPTKRNIIDALDRVVEYSQAGDVVFIHYSGHGGRQRDADGDEEDGYDETLI

PVDFKSAGQIVDDDLYAHLVLKMREGVAVVALMDCCHSGTALDLPYNINATESEMHATEGFNFGLLDNAQM

AMGCCFLLMSLLSMFD 

 

>Pn2 jgi|Psemu1|188031|e_gw1.73.141.1 

MFRRKNRDLRHGEDVATSISNNNNNNDFDKQAQYLVPAEVRMISGCHSLETSADVSNIHSIVGRGKLPSPE

GRAGGACTTALLSIFITFQKLLLELRRRLAQTGVSQIPQLTSSRPLELEETPFSLRGTPREGRGGTATATA

TQRALLVGINYYGQNGQLSGCINDVANVKKYLCNHCGFEEKHVLLLIDDGRNHHPTRDNIIRALRRLVEHS

KPGDSVYFHYSGHGGLLDPNYWNRFKAGVSKKEYDETLYPVDHARAGQIRDFNLFHHFVKPMAAGVTVTCV

MDCCHSGSVLDLPYSYR 

 

>Pn3 jgi|Psemu1|188378|e_gw1.76.57.1 

MFGTLGKKYAAQVAEKVEQLALQALNERNPQTVQNEKTTEQLHKISGRRKAVFIGINYKGQKGELRGCIND

VKNIKNFFQTHYQLDDVLVLTDDKQAEPETKYPPTRANILNAFKWLTKGAKPGDSLLLHYSGHGGKVKNHD

GTEASGYDQTLIPLDHQKSGHILDDDVHDALCRKLPKGVRLTAIFDCCHSETIMDLPYVYNIDGNLDIVLN

DKNESVATLVSAGTRFLLDGNKKKAAKVFQAELTNLVKGAVLGGNPEADSARRKQNIENNETSADVIMFSG

CKDDQTSADATIKGEATGAMSFALVKTLKAHHKDSKRITYTELLREMRQVLEGKYTQVPQMSAGRKLMLDQ

PIQI 

 

>Pn4 jgi|Psemu1|320764|estExt_fgenesh1_pm.C_7970004 

MKDENRDDILQRRNSIIKDDQVLVNLAMADLMAYLQVVANNSNNLPLTRRDDPELTRMVTNLSSEVYARKS

AAFIPADVRVIAGSFLKYGNVWDLPTSEEYVASDGAQEPGRSYGGACSNSMLKVLYDAASEAADVGNIDKD

ACDALFDDDDDESLSTLPLTRNNTFASLDMNGQSNPSTITWAELLRKMKTEIDEIEYVQAPTIGATRKFDL

NQPFSLVPESFDKSTGKKRSLLIGCNYNGTEGAELKASHDDICSMKDYIVNVHGFPESDDMMTVLLDDDQH

RPPTFMNIVEAFKSLSEESQPGDAVFIQFSGHGGRILDSPINNSVESYDEILVPSDYSKSGVIRDTLIFKT

LLAPMRYGVCVTIVLDSCDTGMVVDLPYSWSTRSDKAGSVAKMKQSENFSFVRFLKVVKTLYESSTFTQLG

RTVGSALGEQPTVDESSDEEADEEEEEGEKTLSTIERTKTEEMQEGSVLGLCTPRGRAADSTYSRSENNDR

DAFSLIEKMLGCNFLVHDLDDDFSDGETFENTTYNTFDDTHTMTNASTFDSLSDGEYRRSSRRRRSRRN 

 

>Pn5 jgi|Psemu1|320057|estExt_fgenesh1_pm.C_3800004 

MATTYDEQIEEEIPGTFFVFSILDAEEDEERNAVVSSLEDYELPGNVVQGETSSGGVCAYALLNVLKQNKN

GAGKKKKKPPKKTWADALEAMQAEIRNERGLDTYTPTLSTSRPTDLWSEPMQIASSSSEGVKRALLIGLHY

ENDGEDDGDDDDDDDDDAEDAKLSSCHDDIRKMRQYLIHEEGFEPQNILVAMDDNGRHHEPTKEFILECVV

RLCEISESGDSIFFHFSGHGGRLLDEEEDDDCEIPHELLAPSDYRKGEILTNDELYSSFVREVPAGVHVVA
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IIDTCHPSPSGCAMELPYVCEAGDDEVRDSGGFRSARAIMATVTAAAGTATVASKKKKKGKDVEKKGKQKK

KTVDSDNSDDESENGETEDENDEEESSQSEKGKTEKKPNKKKQKKDEEEEEAEEMEVPNDMEESS 

QSEKGKPEKKSKKKKKKKGDEEPPPKEEEASEEQEEDEKPKKKKKEDKKKKKSKKQKDVSNSSDDVGSEGD

DDPPEQAPKKKKKEKEDAPKKKKKTKKK  

 

>EhMC1 jgi|Emihu1|43172|gw1.322.10.1 

TRASLNGNRRSVLIGINYSGLSSPSELRGCVNDVKRMRPFVERLGFPSNEGSQMVLLDDGSTPLAPTMANI

RGAIAWLVEGAAAGDALFFQYSGHGGRIQGSDGFHETLCPLDMASEGQLLDTELFETLVAPLPSGCRLTVI

LDSCHSAGALNLPFLFTGTEGNLKSALAGEAVQMAMSRNWLRDVIAITGCRSDQTSADVGNVDLQFDLQPT

ARSGAGGALTSAFIEALDGREAAPSYLELLEAIRLKLAEEGFTQVPQLASSLLVDLTSAFSML 

 

>EhMC2 jgi|Emihu1|202860|gm1.1700383 

MGAQPSLFDVHAPALDPRDVTQVFELLDKDGSGRLAGSEVTKMFAAMCGRPVKVHGAKSSYSLNEFIEAVE

DMGRRQPFLNITGNLVKYVRENKEKMKPVDAFSDERIEAVSTFLDKDKSGAIEPDELLRFLQYLHIPLFTI

FGVVNSSGVIKSNAQLQRLLRKLAKQCPQLEIEQKIIKISGDIHAGDASKPPQYQEATASAEPPEPAAGRR

KKALLIGINYTGSRMPLRGCINDVKSQYNVLTTKFGYSSSEIRLMTDDTNDSSKVPNKKNMMAALKWLVEG

VKPGDELFFHYSGHGSQCPDRSGREPDGKNECLCPTDCTKGFPEYVITDDQMQNFFSQIPEGAKITCLFDC

CHSATMGDLCVNRELGLEEDIVPSTKQVWTLSGCQDNQTSADAVIGGVPRGAFSWALMGALEDNNYKLKYD

DLLAQTRHKLRRRMGEGSGDDSHLFRSAYLETSWCGSSWTALQLGGRYFCIDMRP 

 

>Ehux1-EhMC5  metacaspase-scaffold16 

MELAAGAGVAAAAAAGGAAYLRSRRGPASGKEGTTKWQWRAAAVKERRALCICCSYPGTQWALPGCVPDQE

AMVKTLIRNSYAVTFLADHTPAWGQPKPSALSNRRNILAELEALCRWLHAAPGRQGWVSYSGHGTQTADRG

GDEADGLDEAMVPCDFKMAGLLTDDKLRTTIRFGAGSSLMFFFDCCHSGTILDLPYTLRHTLSGPEYPIET

EAGAIFCISASKDDQSAYETAEGGVCTRAFLGAYTPSVSPAATLRLMRRYAERKGMPQTIMMASNRPFTEA

DASFVEAEPEGGGGFCAAFHRCQNRLGCSKGRSKAGDFGGENPAARSLELNRGEASGRGPKLHPSCPDPLS

TTKGRAYVAARRAKLAAPPP 

 

>Ehux2-EhMC8  metacaspase-scaffold276 

MSAAVMSLQPHVFTRYEWLPKSTSGTSTKHRALCIACAYPGTSYELHGTVKDQEALKKGLEDNGYSVTFLS

DADDKHAVPTKANILKEIANLCDWLNEEKGRMGWISYAGHGTQTKATVAGEEPDGKDEAMVPTDYPTAGLL

TDNELNQTMLKSHKVQNGCAMIIFMDCCHSASILDIPYALETEPVGPKYVEDKSIGDIFGVSAAADDKVAY

ETAAGGVCTRAFIEAVRKLGKGALPAEILLEMRQYAKDQNMDQLITMHSNRQFTFGDFQIMKGVDVVKEAA

PPVSAPPAPAPATAPSPAAEPPGHAGYNPAAHTSHVYTAPATSKPDLTKVKGGEELNRPPAQAPPTAPATS

GKKAGGKGKAGTKPATQPQSSCCVVC 

 

>Ehux3-EhMC6  scaffold120 440238|estExtDG_fgenesh_newKGs_kg.C_1200066 

MTDQSAAGPTTNFNYLKTGAGKTERKALCICCSYPGTQLALPGCVRDQAAMVDMLPKQGYDVTFLTDGDNY

HEKPTKANIVREMKKLCAWLSEKEGRQGWISYSGHGAQVPDDEIQKVGYSEEKDGMDEAMVNIDYQSVGLL

TDDELKEVLVFSKGSSLMVFMDCCHSGTILDLPYRLTHEATGPAYDVIPDCGTIFCVSAALDEQCAYETSE

GGVCTRAFLGAYRKGQPPGQMLQKMRAYAQAKKMPQQITMNSNRPFTDADGSFIDADPASGICESLLNCLT

GETSATRSIEIGNKQDKGQIPPSKPCTAAGKILPQPTKDYVKSIREKNGYVAQL 

 

>Ehux6-EhMC3  scaffold111_jgi|Emihu1|223690|gm1.11100063  

MPNSFTGWMWESKAATAGDRKVVTKALCVCCSYPSNTEVKGLPKWASTGKHALPGCVGDQMRMKDMLKKEG

VKVRFLTDHKKLSKEKDYSTKKNIVAELKKLVKWLDGAKEDGPVRQAWFVYSGHGVINPKRPYSLLPEDAP

DPGGHGFVMLESIVPCDYFTTSELLSEVELEETLQGFNENGALLAFMDCCHSGTILGLPWDLELDESGEMV

GCRAPHPEAIIERYSKCGRILCISAALDAEVAYETKAGGVCTNAFLESHNKGDPPAKVLIAMNQYARDHYM

KQTINMSSNVEFTDADAAVIAGGIPHWSRSLGKIMSAPAALARSLAPKPQPVVERAVAFEKHPSAGAVSDF

LYATALARHAGECGERALEIASQGASKAARLASTGKAPEEAADEANTYARGLIDDGVARRRGL 

 

>EhMC7-9 correct65 452661 471262|estExtDG_fgeneshEH_pg.C_9100002 

MGGCSSSQKTTAEPEQQRTPRRRALLVGMDYRGAPAGWPIINGTRNDVKVFDTLLREHWGFSEEDIVTVTD

PAEQSTESLLAALTAFKASLRPGDTAVIFYSGHGKQVFDANGDEVTRKGESAPDIMDEALCTTNGTLLDDD

LTVLMQGIAASAAQLFWFCDACYSGGFVDQGSGSSLPENVVLIASSLETQKSEDALRIETDKETGKMAMFY

QGTGTRWLKAAVDGGGLPPRATHQQLFDALAAERAKDKRTSVQNPFIVASATARQLTLWM 
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>Amphiprora1 CAMPEP_0186511138  

MGFLKKAFRDVFEDKKPKELKADIRMISGCEDAQTSADVSNVASFCLPDPAGRAGGACTSTLLNLLYKDHK

DTRDDMSFVEVLTKVCIVGSQASAPLWMMDDSLRVGVAVFRRHNNRCEKIWAAVAFPKFPNXSASSPIDIS

TTFDLVPDGATGKRRALLIGINYIGHSQGVLSGCHNDVLNMVEYIKEVHGFEEDSITVLLDDGEHDAPTKE

NILAAYKKMVAEAEPGDSLFCHYSGHGCKIRDDDRGEEEDGFDEALVPVDYQTAGLIRDDDLFDIIIKPMP

DGANLFCLFDCCHSGTILDLPYLYKADGTMEVMEIDESFDFKKLLGKFGTLVDGFFD 

 

>Amphiprora2 CAMPEP_0186511756  

XAIPAEIHMISGSHDAQTSADVFNTGQFQLPDPAGRAGGACTSALLKTLYRLEEQGGANGKVSWVQLLRTM

RGELRQMGYDQVPQLTSSRLIDVNKPMYMVPPDFKPAAGRKRAILIGINYVGQQGQLSGCHNDVKNIKKYL

TEVQGFNESEMLILMDDGNHHPPTRKNIIDAFKRIGEYSNAGDVVFVHYSGHGGRVRDTSGDEDDGYDETL

IPVDFQRAGQIVDDDILKILVKPIKAGVYVTVLMDCCHSGTVLDLPYRFSADDSQMRIDQGFNMNSMLGKL

GGAADVAACACLGLCVAQLLADILAG 

 

>Amphiprora4 CAMPEP_0186484142  

XMRFRSSSRRHGQNGAGETNTSQKGSAQQFSQQVQHLIPAEVRMISGCHSEQTSADVVESTSRDFSLLPNP

KGKAGGACTSALLDILYEHHHRRSSLSFQQLLLQLRSALAQRGFDQIPQLTSSRPLEMQQTPFSCISPYEG

NPQTPHQQNCRRALLVGINYRGQSGELSGCQNDVYRMRDYLCQVQGYLPSNVVLLVDDGKAHYPNRKNIIS

VLQQLVLQSTSGDSVFFHYSGHGGLLEPSLCNNAWKRSVEDYDEILYPLDHKQAGHIRDYSLFRHFVKPMP

AGVTVTCVMDCCHSGGVLDLPYSYKATPGGTIAMERSMGSLNNLALLYLLAGGRLPGGGLFHNVSDSIQGV

TGESVESLQGAGMTEEDAQDGITDFTGDNGGDVVAESIENDITADDLGDDDIAPGDLGENDIGADDLGEND

VGTEDIARTGDFPEPMPPPDPLLEPPVFDTNGNPISDTGLDGPIGAPPIFDSNGDQYGGGDAVYDTNNVPG

YDDNRMAGFAGNSDLGFMQASPYGYDQGGRAEYEYGGTDYGGMGDNGEDADCDDCGGCISELLQNLADDE 

 

>Amphiprora7 CAMPEP_0186516142  

XTLRDTKDQHRIQTSIMPTREEVLAKAEEYIPATVRMISGCRDEQTSADVSNVASFKLPDPAGRAGGACTS

SLLQILYADHKKPEVDLSFQETLLAMRKVLSAKGFSQIPQLSSSRPLDINQTFDLVPPEHVSGTRRAVVVA

INYVGQQGELRGCHNDALNMIEYIKDVHGFPEENITVLMDDGQHTEPTRDNILAAYRKVVRDSEPGDVVFT

HYSGHGGKLRDQDGDEKDGYDETLVPVDYASSGQIRDDDLFKYLVAPMAAGVVMTCLMDCCHSGTVLDLPF

EFVADGEQTEMHVKPDFDPQTLINLFQAFQTFSNGECSPETLMEQAQMLKGCNIL 

 

>Amphiprora8  CAMNT_0029300213_6  

YTNISYCFACVVTTTTTTRSIHNMGSGNFDDKVHKCIPAEFFMISSSQDSEISNEAYNTGSFELPDPAGKA

GGACTSAILEVFYSRGHEVGQGMSWVDVLKDMHEQLKKQKFDQVPQLSSSRWIDVNQPMFIVPPKSGVRRA

MLIGINYVGQKGQLKACHNDVENVKDYLIKAQGFRESEMLILKDDGRHEMPTKQNIMDGFVRLTQYSQPGD

VVFVSFSGHGGRVVDTSGDEDDGFDESLIPVDFQEVGQIVDDDILDIFVKKMKGGVTCTVVMDCCHSGSVM

DLPYYFSADGKEMETEKNFQFGSGGTDGEVPKKHKRTFDKHGKAVKVHEKEEQDKAEKKAPKRTVHEAPIK

KIKPRAPPRDRKPPPPPPPQR 

 

>Acoffeaeformis1 CAMPEP_0186537396  

MSVEEQAEEAIPAVVRMFSGCEDRQTSADVSNVGSFQLPDPAGRAGGALTSALLNTTYADHANTGADLTFK

ETLITAREKLREMGFEQVPQLSCSRATDLDQPFSIIPPDFEGTRRAVMIGINYVGHDPGELSGCHNDVFNM

AEYIKDCHGFTDDDIVYLLDDGEHTPPTAANIIEAFQTLASQAQPGDACFLHYSGHGCSIPDQDGDEDDGK

DEALCPVDYAENGILRDDHVLQMLVAPMPRGVTLTCIMDCCHSGTILDLPFLFLADGSQEEMEADPDFEFG

PFLTMVSSFAAAGLEGLKQLHAEGKARRKKRRQWLKSRLGF 

 

>Acoffeaeformis2 CAMPEP_0186537718  

MAEDLIRAEVRMISGCRDSQTSADVSNVAEFQLPDPAGRAGGACTSAMLQVLYADHQTPEDDLSMQEVLLQ

MRDILRSSGYTQIPQLSSSRCLDIHTPFRLVPEDFSGTRRAVVIAINYVGQQGELRGCQNDAHNMIEYIKN

VHGFEDENILILMDDGIHPDPTYENIITAYRQLVASCEPGDAVFCHYSGHGGKLVDEDGDEEDGYDETLVP

VDYQSAGQIRDDTLYKELVGALPEGVMMTSVMDCCHSGTVLDLPYVFVADGEEEEMHENPGFDMNAMAGFA

SAAGIAMALASGADPIEVAMQACCAIL 

 

>Acoffeaeformis3 CAMPEP_0186529544  

MGRFLKKLAKLKDKVEDRIADFREEEPAARAAFEDAKPEAMKNDIRMISGCEDAQTSADVSNVNSFSLPDP

AGRAGGACTSTLLNILYADEKVPEDDLSYTQVLEKMRANLKKKGFSQIPQLTASNPIDVNTDFDLVPPAAT

GTRRAVMIGINYVGHDPGELRGCHNDVLNMKKYIMAVHGFAEENIQVLMDDGEHTPPTKENILAAYKKVIA
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ETQSGDAVFLHYSGHGTKLRDDDWKEEEDGYDEALVPVDYQEGAGMIRDDDLYEILVKPLAHGAHMVSLMD

CCHSGTILDLPYIFKADGTDQEMHLDPTLNLDGLIQSFGGHVTNLMSKFKFFK 

 

>Acoffeaeformis4 CAMPEP_0186534122  

MSSFNEKVINTIPSQVFMISSSSDKQTSDEAYNAGAFNLPNPNGKQGGACISSLLQVLYERGHEKGSMTWI

SCLEDMWQQLKNLGFEQVPQLSSSRWIDVYRPMYIVPPNSGKRRAMIIGINYVGQQGQLKACHNDADNIKD

YLINAQGFREEEMLVLKDDGKHMMPTKQNIMDGFTRLTQYSQPGDVVFVSFSGHGGRVVDTSGDEEDGYDE

SIIPVDFRENGQIIDDDLLDLFVKRLKGGVFCVVVMDCCHSGTVMDLPYAFSANRKKMAIERNFPFDDDDK

TRKRAFKNQKHAERRGDASMAGDDKTVSTTRTKPKKKQRPKPSIREMPIEPVPPRPPRRSVPPPPPPPKQC

CTIM 

 

>Acoffeaeformis5 CAMPEP_018654023  

MSLEQAQQAIPAVVRMFSGCEDKQTSADVSNVASFKLPDPAGRAGGALTSALLNVTYADHKDTGKDLTFKE

TLYAVRTSLQGKGFEQTPQLSSSRPTDLEEHFAILPKNFAGKRRAVMIGINYTGDNPGELRGCHNDVHNMK

EYIKNCHGFTDADITLLLDDGKNTAPTAANILAAFKKLASEAKAGDACFVHYSGHGCSIRDDDGDEADGMD

EALCPVDYKKSGVLRDDDVLEKLIAPLPRGVTLTCIMDCCHSGTILDLPYLFLADGMQEQMQPDPDFDFGP

LITMVSSFAKLGFEGLKKLHKQGKVRRKKERQWLKNRLGL 

 

>Acoffeaeformis6 CAMPEP_0186520996  

MSSIDERIKQAIPAEFHMISGSADSQTSADVQNTGKFQLPDPAXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXRAGGACTSALLQVWYRDGHATGEKTWVQCLREMRSNLLQMGFDQVPQLTSS

RMIDVNKIMHIVPPGSTGRRRAVLIGINYVGQQGQLSGCHNDVNNIKKYLIAAQGFKESEMLILMDDGRHH

APTRKNIEDAFRRITEYSNAGDVVFVHYSGHGGRVRDTSGDEEDGYDETLIPVDFRSAGQIVDDNILDMLV

KPMRAGVTVTVLMDCCHSGTVLDLPYRFSADDSQMRLDQGMNMDNFLGKLDPGSVALCACLGFMMMNMLDF 

 

>Acoffeaeformis7 CAMPEP_0186541908  

MGGDFEGKAHELIPADVRMISGCQDAQTSADVGNVATFSLPDPAGRAGGACTSALLKVLYQQDGTESFSFV

DVLMRMRTVLRSGSYPQIPQLSCSRKMDVQEKFTLVPESSSTPYGSKRALLIGINYVGQQGELRGCHNDVG

NIKRYIMDVHGFQEEDIVVLMDDGNHELPTYDNIIAAFRRLVNDTESGDCAFFHYSGHGGRLPDDNGDEED

GYDETLIPVDYQSAGQIRDDLLYSDLVGRMPEGSTLTCLMDCCHSGSVLDLPYTFQADGEQQEMGENPKAN

MGRLQAMAVGFLVRKIFGTGPAAQMVMSLATSGLAMAQSGGSSGGQKTGGANNVLLPLLX 

 

>Aglacialis1 CAMPEP_0199875840  

MGFLSRMKKRIEERFDEKQGAVIPADVRMISGCQDSQTSADVWNVQSFGLPDPAGRSGGACTSALLKVLYA

DHRKLDDDLTFVEVLDKMREILSEGEYTQIPQLSSSRAMDLELPFHLVSQQEDATDKRRALLIGINYVGHE

SGVLSGCHNDALNMKEYIMDVHGFEEENITLLLDDGEHDPPTKENILNAYKKLVEESEKGDSVFCHYSGHG

GSTRDDDRGEEEDGKDETLIPVDYKTAGIIRDDDLFDTLVHPMKEGVTLTCLMDCCHSGTILDLPYTFKAD

GSGNVDMSIDDDFNFDKLFKKIGEVFD 

 

>Aglacialis2 CAMPEP_0199894872  

MPSIEEAIPANVRMISGCRDEQTSADVSNVATFSLPDPAGRAGGACTSGLLKILYADKHKPDDDLSFQEVL

LNLRDVMSSGRFTQIPQLTSSRPLDVHTPFTLVPDECTGTKRALLIGINYIGQQGELSGCHNDVLNMVEYL

KDVWGFEEHNITILLDDGEHTNPTRSNILSAYQQIVAEAESGDAVYCHYSGHGGRLRDDDGDEEDGYDETL

VPLDYQRAGQIRDDDLFNILVGPMKAGVVLTCVMDCCHSGTVLDLPYCFVADGEQEEMTLKPDFDMEKLMG

LAQALMAASNGDPMALAQACCTIL 

 

>Aglacialis3 CAMPEP_0199871010  

MVDFGAFDSQAIEAIPADVHMISGSHDKQTSADVSNVGAFQLPDPAGKPGGACTSALLKVLYKDKHAAAPM

SWVDTLQRMRSILRGMGYDQIPQLTSSRMIDVKSTMYIVPPGSTGRRRAVLVGINYIGQQGQLSGCHNDVH

NIKDYLINVQGFKEQDMLILMDDGRSHEPTRENILKSLKRVTEYSEPGDVVFFHYSGHGGQVRDTSGDEED

GYDETLIPVDFKRSGQIIDDLLSDVLVKSLKKGVTLTALMDCCHSGTVLDLPYRFDADGSDAMIRDEKMDF

GKFLDSASEVVGCLLCLYCILGLVSDF 

 

>Caffinis1 CAMPEP_0187013496  

MPPQLEKVKREIRFQDQDTTIPPGGEYDLATADSPSENLLFDEIVEKVYPAEILMIGGCRDSQISVEVDAP

GASLASMLSSGGETHHSKEVSINLSQLRNTHFRLPNNIDGRSSGVCTKAFLSCLQGNHATVSWFQLLKSMR

AQIHLKGYNQDPQLSSSRLIEVDQPFEIVRNKNGTKRAVMIGVNYTGQKGELSGCHDDVESITSYLIESHG
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FEKENMTVLMDDGIHEPPTYRNIMVACRAIVRESKPGDTVFFHYSGHGGRIQDINKDEADGFDETIIPSDY

FRAGQITDDDLNKTLVKPMKKGVYVVALMDCCHSGTVLDLPYVCTEGSHMTRQTQLNLDLKKTKFCGFFYS

CIRAN 

 

>Caffinis2 CAMPEP_0187019438  

MTSEQAQNAIRSEFRMISGCEDKQTSADVSNVGSFQLPDPAGRAGGACTSTLLNVLYRDKVRPDDKSFKEL

LLEMREILQSKDFTQIPQLSSSRNLDVDTKFDITPDGFHGTKRAVMIGINYVGQEGELAGCHNDVLNMKEY

LMDIHEFEEENMTILMDDGVHPDPTRDNIMYAYRKIVAESQAGDVVYLHYSGHGGKLRDDGNDEEDGYDET

LIPLDYQSAGQIRDDDLLRTLVIPMQEGVFVTSVMDCCHSGTVLDLPYNYQGEGDSMQEQDFKYDAAFSIL

GALATGNTSAAASVAMDECCTVS 

 

>Caffinis3 CAMNT_0029934239_2  

HKSTLLIFHNSHKRLTSASNLYFIYNKKRKNIKTKMSYPGNRRPQNRPAQPQKQNSVGFGNQPTQFDEMAI

KAFPAEFQMISGCHDSQTSADVSNLNSQFSLPNPQGKAGGACTAALLSVLYDSHRNGTFSSMSWVTLLRSM

RQNLLNKGFDQVPQLTSSRLIDVNKPLKLVNDDANASYGTRRAVMIGINYTGQQGQLSGCHNDVKNMIEYL

KSYQGFEDRNMTVLMDDGYHHDPTYYNIMDAYRTVVRESRPGDTVFLHYSGHGGRVRDTSGDEDDGFDETL

IPVDYQRSGQIVDDDLCTQLVKAMPQGVLVTSLMDCCHSGTVLDLPYRFTADGDAMVRQNEFDFGDIAVVA

LAACCLFDLLCCLCSALGGMVDGFDM 

 

>Ccurvisetus1 CAMPEP_0187040390  

MDAEQQIEFDTKAKEQIPASIRMISGCRDSQTAADVTDLGSFSLPSPDGRSGGASTAVFLKTLYDAKNDGT

LSSLNWVDLLQAMKEKLDGKGYSQVPQLSSSSMMNIKEPVKFVNDDPNGTKRAVLVGINYVGLPGQLSACH

YDVKKVKEYLITELGFEEKNMIILMDDDHHTRPTKYAILTAYRRLVEESKAGDTVYCHFSGHGSRVVDTNG

DEDDGYDETLIPVDFYRAGQIVDDDLLKLFVKPMAKGVLMTCMFDCCHSGTVLDLPYYFNADDDEKKMQRL

SDFKFDKKKYLWCRLSVAFRFVYSPVSGSSYVVNSLEKHVMKIFVSDTALPGILYL 

 

>Ccurvisetus2 CAMPEP_0187047062  

SADVSNVGSFNLPDPAGRAGGACTSALLNVLYADKKKPDDDLSFKQVLLSMRDMLGSKNFTQIPQLSSSRE

LDVDTKFDITPDGFSGTKRAVLIGINYVGQQGELAGCHNDVLNMKEYLMDVHEFEEDNMHVLLDDGVHEDP

TYDNIMNAYRQLVSSSVEGDCVYIHYSGHGGKVRDRDGDEADGYDETLIPLDYMNAGQIKDDDLLRTLVIP

MQRGVFVTSVMDCCHSGTVLDLPYVFKADGEHDQMEHDEDYDFDPMMSILGDAGMIGTGLAVAAAVADSEC

CTIS 

 

>Ccurvisetus4 CAMPEP_0187051206  

LITTKGKMNDFDQKAEQAIPADVHMISGCHDSQTSADVSNVGNFQLPNPQGRAGGACTAALLQTLYDAHRN

GSLPTLSWVTLLRSMRTNLLNKGFDQVPQLTSSRMIDVEKPVQFVNDSNNYGTKRAVLIGINYVGQNGELS

GCHNDVKNMKEYLMNVHGFPESNMTVLMDDGYHLNPTRYNITNAYQNLVRQSMPGDSVFCHYSGHGGRVRD

TSGDEDDGFDETLIPVDFQSSGQIIDDDLFKNLVQPLPKGVLMTCLMDCCHSGTVLDLPYRFTADGDVSAG

MQRIDGFDFDELLMIGLICCCLPDLLYCFGDLFGCLYGLLDF 

 

>Cdebilis1 CAMPEP_0200872066  

MIYQQRYLSILRHRIRRPSLKEAFVATAIFSCLLLLLVPFLHKASDDNILETQEKGAPTQTVNYVSSLVVG

YPSTSPPYNSTVEFIISPKDPSCIEDPGHLFYYPFAEEADDPDPTIYNCTWLANTRRPNLICDYEIFNTGF

ENLQPAREVCPVTCDSCYLLHPSAVPTPTPSFSSHPSSEPSVSARPTLLPSTEPSGSPTSIPTQRPTACPE

DPDAIFFFRTELEDATKPIFHTCKELSEFKYPENTCKFLTQSWTEEIEEDQKPISINYYYPAKDICRNTCS

TCVIESPNPSNGPSISPSRTPSKFPTQNPSEVPTIPGIPSPRRTPNPSITPSKNPSLRPSNSPTGTPKIVE

FDLTMTFVKDPNDSAPNEDFNEEPLTEVVTETLMSSFENQKDGNFEVVSRVKSQESFGERRYLRLQSSGSQ

SQTILSRRSGSNRSRQLQVSGQRVIFLIVVENNSGRSLKSIKNASENTFESEESQRKFLKELRNRDSSFVI

YNGVVVSTDEVKPSLTPTPRVATVKKRKAWIIVLSVVLGVSILLVLILLGLLYLFKRKKDEVKKIEGNDKI

DTVMPPPPSITDLSIPPDPPKFPPTNSNSDNENAFLISNDSPKQEHNTETSDNGEIEQANSSTTEATGDGE

SALDSDSGMQPNADSIQPSEPIGPSVSDTSNAQKDRDKNVGMRERGYNSYSEYSSQDDYSSDDSYEDSLSG

SDFRYGDNSEESVTRSDESLVSLKCTVHMISGCRDTQTSADVDEVGKFCLPNPLGKSGGACTAALLQTLYD

FHGSEKTRSLTCSWAGILLSMRENLRSQGYSQVPQLTSSKPINVNDTFHISNPWYKYGTKRAVLIGINYVG

QEGELSGCHNDVIRIKDYLINFQGFEERHITLLMDDGININPTKGRIIRAYRRIVKVSKAGDTVFCHYSGH

GGRTKDLDGDESDGLDETLIPMDYQSAGQIIDDDLFKELVQPMSEGVHATCLMDCCHSGTVLDLPYHFTAE

SDASKGIQRGRAPHSSYREIRQNTQKKPEIIPLPAKNMNKPRVGKVKPSPGTGHEFDDVFRIDHACISPEL

HLPPMISEGKIAITVPSGPLGFATVDNPTNGIRASEVFAMKQSSILAGKIRNGDRLIALDGIDTSSLTAAE
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VTKLIISRSSKSRDMVFHRSDRGKPTDMRTIDEGSVSSHGINDYTCKTGTSELTKLIDGVAEHEAVSVISV

ASEDNESVCSMISC 

 

>Cdebilis2 CAMPEP_0200886990  

MSDFDQKAEQAIPADIRMISGCQDSQTSADVSNVGNFQLPNPQGKSGGACTAALLQTLYKVHREGAEISWV

DLLRAMRDNLLEKGFDQIPQLTSSRMIKVESPLKIVNDTDVYGTGTKRAVLIGINYTGQQGELSGCHNDVK

NMKEYLITVHGFEEQNMLILMDDNYHPNPTRMNVLNAYRNLVRESKPGDTAFCHYSGHGGSVKDYSGDEED

GFDETLIPVDFQRSGQIIDDDLFKELVRPMSTGVLMTCLMDCCHSGTVLDLPYRFTADGDVSQGMQRISGF

NFDDLLVVGFVCCCLPDLLGCLFEILG 

 

>Cdebilis3 CAMPEP_0200879288  

MFSEKAEGAIPAEFRMISGCQDRQTSADVSNVASFRLPDPAGHAGGACTSAILNVLYADKHKPDDDLTFKD

VLMKMRDMLDTKGFAQIPQLSASRDIDVDTKFDITPDDFSGTKRAVLIGINYVGQDGELAGCHNDVLNMKE

YLMDVHEFEEDNIHVLLDDGVHEDPTSENIIAAYRRIVAESVDGDCVYCHYSGHGGKVRDDNGDEADGYDE

TLVPLDFQEAGQIRDDDLLKTLVIPMRKGVFVTSVMDCCHSGTVLDLPYTFKADGEQESMQHDESFNFDPM

MGILANAALGGAAAVVVAANECCTIS 

 

>Cdebilis4 CAMNT_0047068781_6  

KQQFFHIIYSISSSSIMSEFDKKAEENIPAEIRMISGCKDEQTSADVGNVTSFGLPDPAGRAGGACTSAIL

KVLYADKKRPDKDLSFKDVLLKMRDVLDDKRFEQIPQLTSSRNLDVDTKFDITPDDFNGTKRAVLIGINYV

GQNGELAGCQNDALNMKEYLKDVHDFKDENIQLLLDDGTNTNPTKRNILKAYAKIAEESDAGDVVYLHYAG

HGGHKSDRGGDEKDGRDETLIPVDFQKWGVGEILDDDIYQKLVLKLKKGVFATSVMDCCHSGTVLDLPYKF

VGDGKQEGGMNANEGFNFGTAKGGCIIL 

 

>Cneogracile1 CAMPEP_0200990868  

MISGCEDKQTSADVSNVASFKLPDPAGRAGGACTSAILNVLYADKKKPDGDLSFKDVLLQMRGMLDGKGFD

QIPQLSASRNLDVDSKFDITPDNFSGTKRAVMIGINYVGQDGELAGCHNDVLNMKEYLMDVHEFEEDNMMI

LMDDGEHVEPNQANILSAYRRVVALSQPGDVVYLHYSGHGGKLRDDNNDEEDGYDETLIPLDYNSAGQIRD

DDLLRILVLPMQAGVYVTSVMDCCHSGTVLDLPYNFKGDGEQESMNESENFDFSTPMGILSTLTSNASLMN

SVASAAEECCTIS 

 

>Cneogracile2 CAMPEP_0200992636  

MSNYPGNRRPQAEKQQSIQYSSNATGYDRQAEETFPAEFHMISGCHDSQTSADVSNLNTQFSLPNPQGRAG

GACTASLLSVLYEEHRKGSIDSLSWVNLLRNMRQDLLNKGFDQVPQLTSSRLIDVNKPLELINKSSDAAYG

TKRAVMIGINYRGQQGELSGCHNDVKNMVEYLKNKQGFQESNMTILMDDGYHTNPTYSNIMNAYRTLVRTS

QKGDTVFIHYSGHGGRVRDLNGDEDDGFDETLIPVDFKRAGQIVDDDLCKELVKAMPRGVLVTSLMDCCHS

GTVLDLPYRFTADGEAMVRQDQFDFGDVIGGVVAMCCCFEIMLND 

 

>Cneogracile3 CAMNT_0047211831_3  

IMDQSTDNNDEHANDTSHNHESNNAMFHLISACDDSQTAADVSDINSQFSLPNSQGKSGGACTAALLNALY

AAHENGTIDSMSWVGLLKEMRKDLIKKEYDQIPQLTSSHRIEVDKPFKIVNDSPDSMSGTKRAIMIGINYV

GQQGELSGCHTDVKNMRKYLVEVYGFKKSDIIVLMDDGIHHNPTKHNIMKAYRKIVRDSLPGDTVFLHFSG

HGGRQVDLNGDEDDGYDETLIPVDFQEAGQIVDDDLWVELVKAMPQRVLVTSLMDCCHSGTVLDLPYQYAA

DEDNVVSSGDCSDNSTGSLQDDQSPETPETAAASSTVSEDARLYELITSKNWKRAEEFLDDKSTFNEEEKL

ENLQYQDSNGYTPLVKAVLKKSAPVSLIKTMINLGKRETLEVTNDSDWNVLHWAAYSNNVSLEVFKLILEK

SNRDVIYAKNNYDKTPLEILLNRNKAAFIDKTLALLVKEQLLSDQKTTVDRLCTSWSTIKTLAWAHHLPES

EKDIVLERPLFKAILNSTFICPRYIFISMMDLYMQIALVLVFSFFLRNAIIQSDTSPFLSLIILVVCFVWF

LIREMTELMLTYLKNYFLEPTNVLDIIQFVLLAGSIVIIFASGIDDDLNPLSTIDHAVFISATCVAWLKLL

FVVGNLYYNGAVFANGVITIIGKIVPFLFTSAVLLLMFSHMYLMWGAGHYYFCSQFFKSDDEWTCNLPSSY

HETFSMFLGLNSEVQVSTFAISYVYGFFISILMMNILIAIICYSYAKVLESGDRTFWRNRLKFIAECQCFF

NMFCCAERHNRIRNESTRYGRIDSEIITNFDLNVDQDGDPQQDNGPQVHILKNDRISFGTHDWSIYNKKIG

ANDKREFFGWWFETSVTSTPSLRIRLKYFFSRALWEDIICPGQEFENILLGIQYNKSGRGLRLFFVRLVCY

VLIPFSLLIIILMFCFGSVSFGLLWHRKMREHLFAEDTNKFKSEQVEARDTLKEEIFIELQEYETNINDSL

EQLVRKHEEKIGKQFAILSKKQKMNFKKQNEHEYRFDVIDEHLSDIKKMLSEMGNK 

 

>Cpennatum1 CAMPEP_0200351432  
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MSFQEQAEKLIAAEVRMISGCADSQTSADVSNVKEFELPDPAGKAGGACTSALLNILYNDGVAAGEMSWVD

MLRRMRVELQGDYTQVPQLSSSRQFDLSNTFEFAKTGYGGTKRAVLIGINYVGQSGQLSGCHNDVLNIQKY

IMDVHGFQEENIEVLMDDGYHTSPTRHNITVAYQRIAEVSQSGDAVFCHYSGHGGKLPDDNGDEDDGYDET

LIPVDYEHAGQMRDDELLQRLVLPLRAGVTMFSLMDCCHSGTILDLPYRFRADGDTEEFQEESGYNFGGYM

GLLGESAETVFCCFMLLKFVWDMVM 

>Cpennatum2 CAMPEP_0200351262  

MPFSFNGAFQNLKDRFDDDDEDPSYEERATNMIPATVTMLSGCKDCQTSADVYDVKSFGLPDPAGKAGGAC

TSALLKLLYHEEQVPDDDLTYVEVLNGMRDNLDNDYTQVPQLSSSRPFDLETPFVFAEGIGTRRALLIGIN

YGGQNGELSGCHNDVINIKGYIEKVHGFSEDNMTILMDDAEHEEPTRKNILKGFAELVKSCEAGDSVFVHY

SGHGGSIKDDDSGEEEDGMDECLCPVDYALNGVIRDDDVYSTLVAGMPGGARVTCLMDCCHSGSILDLPYL

YTAGSEECCLKENEKFKFGKLFQLLGNLAEDFLDLF 

 

>Cpennatum4 CAMPEP_0200356122  

XTQKPDAMASTGNFHQQAVELIPATVRMISGCHSEQTSADVSNVASVAQLPSPAGRAGGACTSALLDILHR

TPPGSLSFQDLLGQLRQNLSNSGFDQIPQLTSSRSLDVGRTPFHLVGGSGQRRAVLVGINYRGQSGELSGC

HNDVFNMKKYIMDVHGFQERNILVLVDDTRHPIPTRQKIIAALEALVANSVAGDNVYFHYSGHGGLLEPEA

NLFKLGGGDTYDETLYPLDHTRAGQIRDYSLFNRFVKPMAAGVTVTCVMDCCHSGSVLDLPYSFQPTPGGG

IRSVQNFDALSNLAFLYVLAGGLLPSAGFGDIAANIGDQVGGDISDYQGAGIEAEAQDDEAYEGDGPDFGD

FADGDGAPDDFGPGGVPDDPGGYEMGGGDRGFGGGDAGEGYDTGDGDRGFGGFGMRTRDVDGDDEGPGFGG

FDMAGGDGGFGMAGGDMGGDDDGPGVDCDCLIDSINSLLETTGEEE 

 

>Cpennatum5 CAMPEP_0200357564  

MTFQEQAEKLIAAEVRMISGCADCQTSADVSNVKEFELPDPAGKAGGACTSALLNILYNDGVAAAEMSWVD

MLRRMRVELQGDYTQVPQLSSSRQFDLSNTFEFAKTGYGGTKRAVLIGINYVGQSGQLSGCHNDVKNIKRY

IMDVHGFQEENIEVLMDDGHHTSPDRRNIMEAYARIAEESQPGDAVFCHYSGHGGKLPDDNGDEDDGYDET

LIPVDYEHAGQIRDDELLKKLVLPLQAGVTMFSLMDCCHSGTILDLPYRFRADGDTEEFQEEGGYNFGSYM

DLLGDSGATVFCCFMILQWVMSMLW 

 

>Cpennatum7 CAMNT_0046377579_4  

KSEGYSQASKKREVINSRYPCVSTLLLIPSNRSFSLTIQPINIPL*PRQIFNMPISFNDQFRKLKNRFDDD

DEDPSLEERATVMIPANVIMISGCKDAQTSMDVFDVGDFGIPNPAGKAGGACTSALLKLLYNDEVVPDDDL

TYVEVLNGIRDNLDDDYTQVPQLSSSRPFNLEKPFVLAEGEGTRRALLIGINYVGMDGELDGCHNDVLNMK

SYIEKVHGFKNSNISILMDDGKNRHANPTKKRILRNFKKLVRECEEGDSVFVHYSGHGVSLRDKDRNEKDG

MDECLCPLDYTAKGYIRDDDIYSTLVAAMPAGVRMTCIMDCCHSGSILDLPYAYKAKTRKNGSEQSKKLKT

GYAKSSVFEENNKFKFDKLFKCLGNLTEDFLDASDDSDVSD 

 

>Cpennatum8 CAMNT_0046377197_3  

LPTQKSDTMASTDNFHQQAVDLIPATVRMISGCHSEQTSADVSNVASVAHLPSPAGRAGGACTSALLDILH

RAPPGGLSFQDLLGRLRQHLAGAGFEQVPQLTSSRSLDVGRTPFHLVGGGGQRRAVLVGINYRGQSGELSG

CHNDVFNMKKYIMDVHGFHERNIIVLVDDTSHPVPTRHRIIAALEALVSNSVAGDNVYFHYSGHGGLLAPE

ANLFKLGGGGDDGYDETLYPLDHTRAGQIRDYSLFNRFVRPMAAGVTVTCVMDCCHSGSVLDLPYSFQPTP

GGGIRSVRNFDSLSNLAFLYVLAGGLLPPSGFGDVAAHIGDRVGGDMSDYTGAGIAAEAQDDEAYEGGDPD

VGDFADGDGAPDDFGPGGVPEDPGGYEMGGGDRGFGGAETGGGEAGEGYGMGEGDPGFGGFGMGTRDVEGD

DGGPGFGGFGMAGGEMGGDDGGFGMADLMGGDDNDPGVDCDCLIDSINTLLETTGDEE 

 

>Dbrightwellii4-1 CAMPEP_0193954124  

MGWLVKKIREFKEEQKAHLIKAEVRMISGCDDSQTSADVSNVKMFELPDPAGKAGGACTSAYLSVLYKDKK

ASGAELTFVEVLQKNEGSSPEKKYTQIPQLSSSKPIDLNEPFQLVPDTATGTKRALLIGINYTGMQPGELT

GCHNDVKNVKEYLMNEHSFKEENITVMLDDNVHESPTKANIISGYKKLTKESQPGDAVFCHFSGHGSQIKD

DDWFEEEDGLDETLVPVDFKENGQIRDDDIFDILVVPMKEGVTLTCFFDCCHSGTVMDLPFTYRADSDSSQ

MVLDKKLDFGKVFREVGDFFNKKETNAK 

 

>Dbrightwellii4-2 CAMPEP_0193979726  

XQAIPAEVRMISGCADAQTSADVSNVNQFELPDPAGRSGGACTSALLKVLYTNKKKPDTDLSFRDVLQRVR

DILAEGKYAQIPQLSSSRPFDVKTHFALVPKGKEHGTRRAVLIGINYTGMNPGALTGCHNDVHNIKHYIMD

VWGFKEEHITVLLDDGKHKPPTRANILGAYAALAAKCQPGDVAFCHYSGHGGMLPDDNGDEDDGFDETLIP
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LDFKRTGQIRDDDLFKILVVPMKAGVTLTCLFDCCHSGTVLDLPYNFQADDHEFTEEKNYKFTPLLSIAAE

LKANCINCTNPADPAANCTVS 

 

>Dbrightwellii4-3 CAMPEP_0193978290  

XFPLKDKNIHFLSIGTCKMGNDNSREAESTPEVAEFRMISGCQDSQTSADVSNVNEFELPDPAGRAGGACT

SALLKVLYHDEKTPEDTYSFVEVLKMMRDELSEGEYTQVPQLTSSTIIDLNEPFDLVPEKSTGTRRAVLVG

INYVGMNGELSGCHNDVYNIKKYIMDVHGFEEENIVMLVDDGECEMPTRENMMNAYKWLVESSEAGDAVFT

HFSGHGGQLRDQDGDEADGFDETLIPVDYLENGQIRDDDLYDTLVKPMKVGVVVTSLMDCCHSGTVLDLPY

TFRADSDKFEMEMEEGFDLGKLLGKIGA 

 

>Dbrightwellii4-4 CAMPEP_0193955922  

MADFDTKAKAAIRAEVRMISGCHDAQTSADVSNVGSFQLPDPAGRAGGACTSALLNVLYRDHQASEDLSWV

DTLRQMREILSSKDFEQIPQLTSSRYIDVNETMQIVKGHGAKRALLIGINYVGQNGELSGCHNDVLNIKEY

LMDVLGFEEDNIMVLMDDGIHHEPTRDSILSGYRRLVAESVAGDTVFCHYSGHGGRLVDDDGDEDDGYDET

LIPVDFEHAGQIRDDVLFNEFVRPMAEGVTVTCLMDCCHSGTVLDLPYRFVADGDDVQMRADESVDFEGFL

GPAFWTAGIIAASSLGGGGGGVGEIFGAIMIAAGVYVGLSWIPVSVYVGVYVTV 

 

>Dbrightwellii4-5 CAMPEP_0193981564  

LTFQDLLLQLRSSLSNSGFDQIPQLTSSRPLDVQQCPFHLVGGTGARRALLVGINYLGQNGELSGCFNDVY

NIKKYLQNHHGFAPKDIVVLMDDGKHSFPTRQRIIQELKKLVSCSIGGDSVFFHYSGHGGLLDADGFNLFK

AANPNAKQYDETLYPVDHGTSGQIRDFSLYSHFVQPMKEGVFVTCLMDCCHSGSVLDLPYSFQPTSGGGIR

TGRNLDTLSNLAFLYVLAGGMLPSHGFENVTNHIENNVDGTLDDYQGTCVEQLEMDDVACEEAQFDDPEGV

GYGEGIDDDDVEYGHDYDDFGGDDDTEERFVGNGDGDDVGEYMNDPDNPVMGSPGFDGGPPPPFEDDAMDG

PLSRPPMEYDQAPPDIVQGTFVDDGDRGGEFVGDDFAEDEAVNYFPPQEEVQGGFGEGYDDAGGDDAEIDC

GCLGDLMSALMEDEE 

 

>Dbrightwellii4-6 CAMNT_0038558635_2  

ITPSITSSMFSYPGQKKRRPKPRPTGPPPPLSDLSRWFDYYDTDRGGSLDREEVSAALLHTPPFNHRGADS

VRETVYSVWAAFDHDGSGSIDKREFCAPGGLGESLLAYTTQHHQPPPPKPAHTYPPQTTHTRPPQTYQPYQ

PATNTTQSNDPDIYVPAYGSNNQTHQETHQHNSPAPSAPPVYSSGSSNTWNCQNCTFANSNTDPRCQMCNA

AAPAGIAAHNHHQPAPAPYHQPAPAPYHQPAPAPYQQPNHHHQQPPSYQQPTHHQQPTRHQHQTQQSPQYQ

TMRINIPAGTVPGQRLKIKTPGGHEHMVTIPERHQWHSQHPPVFDVQVPVAPAVVVQAAPIHNPTPSGGHY

APAPPPKPAQTPWQSWESFRGHTFQQVPMATTNVPPHEISHHSSNIPASGRRKALLIGINYKGTRAALRGC

VNDAKNIKNLLMENGFRDDPTHMVMLVDEGARNSNYLPTRANIMRGFQWLVQGVSEGDALFFHFSGHGSQV

PDKSGFEEDGLNETILPVDYQKGQISDDVIWSSIVYPLPSGVKLTVIMDCCHSGTGLDLPFDYMLDSKRWV

EDTNPAHSKGHVVSFSGCEDSQTSADTIEKYQAGGAMTQSFISAYRQNPMSTYPEFMAAIHRRLKQRGFKQ

RPQLTSSQAFDVKNTVFSFTEGFQPNKNQVIGRIQRKKIRPGSTGDRRQSGVNDLLFGGLMVGGALAFADA

LFG 

 

>Dbrightwellii4-7 CAMNT_0038593613_3  

ALGLRNNSKRISHIKANILLDSLTKHPPTKPTHTTSLPQAHQSAYSHQGVNVSTGSAPQLQTSHQSEHNHQ

HHTMMMSVPTHTMRPPHTYHSTHSHQGVNVSTGSAQQLQTYQSHQSEHNHQHHTMMMSVPTHTMRPPQTYH

STYSHQGVNVSSGSAPRIQNYQSHQHQQIRPYHTVAMSTKDYPGSQVHTVTTPKIDEAHSQNAAGDVVEVH

AAPSVATQNHQQQPTFNQHPAHQKHQSHQNHQYHAMTMSAPQASAPELPPKDPTVSQDHKVTTPKIDEAQS

QNNTSVDVEVPAAPSVATQNHQPQSTSNQQPSHQKHQSQQNHHHAMAMSAPQASAPGQTPKIDIPERPDHI

AAAFERIKLQNAATYDENPNTEGQGSLVPDRSDEHSTVAPPPVLLRPNQTPWQSWESFRGYPFKEVPLATT

DIPSNEVYNDASNVIASGRRKALLIGINYAESPAPLQGCVNDAKNIKNLLIENGFTDDPTHMVMLTDEEQN

SKYLPTKANIRRGFQWLTQGVSEGDVLFLHFSGHGSQVSDEAGMEEDGLNETILPMDYQKGQITDDMIWSS

VVYPLPSGVKLTVVMDCCHSGTGLDLPFDYEPYTGRWVEETNPAHSKGHVVLFASCEDAETSADAIGKYQA

GGAMTQSFILAYKENPMPKYPEFMAAIHGHLIDRHFKQRPQLTSSQELDTKNSRFSLIEGIQRNKNRTIGR

IQRKKIRPGSTGDRRNFLFR 

 

>Espinifer1 CAMPEP_0200425734  

PTATTLAPPLTDPYSWFDYYDQDNSGTLDQDEVVSGLLNAFYQKQSSTADEQHGGTNQSGNDAAPPSVDTI

RESIKAIWPAFDIDGDGQIDREEFCSPGGMAESLLAATTGGIPPGQAETTDRGFFSSHHHASGGGGYPGAR

PHHSSGGGGYPAARPQQQHQAYVPTAKPVASSGMMAGVYNPHAHQQQQQQPAPTAPPPPRPAAATVQVVQP

VTYKTIRVQIPPGMGPGQKLKVLTDAAGKEAAIVTIPDRAKWRANARTGQPFFDIRVAEKPKPAPTPVVVQ
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GHSVGSPGRHSAGASVSSVTSSMAAMSTGAAAGPAAVTFKAWERFGGHSYHAPSLGMRRVPHLPITSMSNV

HASGRRRALLIGINYKGTRAALRGCINDANNMERLLVQHGFPRDSCHMVKLVDDSRNRNYLPTRANITKAC

QWLLQGVSKGDVLFFHYSGHGAQVPDRSGMESDGYNETILPMDYRSGQITDDALWNSLIAPLPDGTRLTSV

MDCCHSGTGLDLPYDVDIRTGRWKEDVNPAHAQGDAILFSGCEDAQTSADTMDKFQAGGAMTQSFIKAYQD

NPMATYPEFMASIHRHLKRRGFHQRPQLTASQKFDVRSRIFSFTDGIEPNHNPQIGRMKRRHVRPAKAGYK

KNNMNDLLFSAGGAIALAGLANLFLDG 

 

>Espinifer2 CAMPEP_0200438730  

XLFAAMKQERKSISLVTAAAVSLALNIALARATTLTDTSWRSDLGVDSQTWSLAMRASGRLALLDLHDLYV

KEPSKLQSVRLPPFRGGGAGEDGDGSERNKDDDVLYNPRLSLSTAWSASSAQLPAPSQSATKAAIRECAES

SQSVSPANDLQTTPGGASAGSCGQDMQQVCAGSRRTNTVSTTTRASGQARALVVVWASWNILNGALLTLTP

KDSYDFAAYLVEAIGAVRVSHGLQLFLAAGANISAQKVMGVGILVRLVFLAASFALGTYETLQTQSKAPFL

LSAGVMSMAAFSLLSNKGRPMLMANLFSTTTCIKGMNMIFRPFASNRLFGMGFTDGELYWILHSSEKSSHF

SSLGQSDCDFFFXIPLLNVIGTKIPGKYRSLGFHLVISSVFMNALSHGMEPIRAAGLSAATWLALLAELTF

VSGGYRRLSDVPRVYLFFLASALVCSIVFLTDTPRKHVDSSSVGDALSVSGWRSDEEGASQEILWKQEDVY

PLMYERDDNNTSDVVRSIRIIXLAYSTSLTGTILLELSLRDGRKPWCCECGKSGAALGRSAPMIDSTDSID

STDSIDSHHDDGRQEDKTRHQQRSGALLLLCAAAAAARSAAAAAAAAAARGESYMYMSCRELRRSRGKILF

ASYFPQRRSGRGPKIRAFHLIYGFAKLPSLIVLRSRLIRVLPCRVAEGGCCGHQTLTEVANKNNRNAEAEE

TLEAAEKAIPAEVRMISGCQDSQTSADVSNVASFSLPDPAGRAGGACTSALLKVLYADHHRTEEDLSFQET

LLKMREILSSGRYTQIPQLTSSRPMNIQESFDLVPPDCSGERRALLIGINYIGQQGELSGCHNDVMNIKEY

IIDVHGFPEENITILLDDGEHRDPTRENILDAYKALVSASKAGDACFCHYSGHGGKLRDDDGDEADGYDET

LVPLDYQRAGQIRDDDIFNTLIGPMPKGVTLTCIMDCCHSGTVLDLPYVFKADGESEEMTADPDFDFGPLL

QLAVSLFSDGIQKEDFLKIGSSLLSGVFS 

 

>Espinifer3 CAMPEP_0200433120  

MTKKSNSSSTDVDPSAIIPATVHMISGCEDRQTSADVTNVDAFSLPDPAGRAGGACTSALLKVLYYISRSK

TPLSFVDVLMNMRGILSEESFSQIPQLTSSRLLNVSDAFYIVPPTCTGTKRALLIGINYVGQSGELSGCHN

DVLNIKEYLIDVLGFKEKNITVLMDDNESERPTGSNIIDAFKDLASLSKSGDAVYFHYSGHGGKLRDLNGD

EKDGYDETVIPVDYDTYGQIRDDTLYKKLIGAMRSGVNLTCVMDCCHSGTVLDLPYKFVANGSTTEMALDD

DANLNLLQEFAADLELEGRWLLPCIGVLLLMALIAIVLWLFLGRA 

>Espinifer4 CAMPEP_0200482898  

MGDFLAEAEKAIPAEVHMISGCMDSQTSADVSNVASFSLPDPAGKAGGALTSSLLKVLYADHRKPDGDLSF

QEVLMKVRGVLGGSYTQIPQLSSSRPMDINTPFEIVPDGCTGTKRALLIGINYVGQQGQLSGCHNDVLNMV

EYLKDVWGFPPQNITVLLDDGSHVNPTRSNILNAYRTLVAESQPGDAVYCHYSGHGGKLRDDDGDEKDGYD

ETLVPLDYQSAGQIRDDDLFNTLVGPMKKGVQATCIMDCCHSGSILDLPYVFKADGEQTEMAPSPDFDMGP

LLALAGALASGASITEALSQQDPQQLMAMAQQCCTIL 

 

>Espinifer5 CAMPEP_0200484576   

MAELDRFMNGLASPSPNHLANRSVAASAGNADSGAGDDDTKAATIVLGGANLVGTIPTSGPIDVDEVSQSS

LVEEINAPSGAASSGILLARDGDKKTTQEAEKDASVAAAVAPIVATLSMLSASKSRGGTEASMKKSKSQKK

VTIVEQIDEKSLNDTNENAVDSETIPPRNSNMSVCSSHHTDDASTVVSLQFKVEKKKKKRKTSQNPASISR

EASSTASSTVMVDNTAGGKGRSNGGKKTVFRSLKKKLSNKKVPSASSVVSSVSVVGGGPDATIRILSGCSH

SNASDIVPNTSSLPYPSGTTGGACASSLLQVLYDAEGGKAKAAGASKKKHDGATSKLSYVDILVKMRSDLT

TRGYDQIPQLAASHPVDIAAPFRLKSGKGTARALLVGINYAEEENQQSSSHNDVKNMHRYLTEVAGFDADN

VTMLMDDGDCPLPSKANIIETWKELAEDSKAGDSVFFHFSGKGSETIAPVDYENAGQICDGDMYNAFVKKI

PKGVTVTCLMDSCHSGTVLELPYVFKADGTDIRSKTMMMNQGFNSSKFFFGDTFNQLIGESRNGFSTPPRR

SSNGRKVASSPSTPTTNSSACDDDLGDDAVTMVSI 

 

>Fkerguelensis5 CAMPEP_0188144146 

MSSTLAQAEEYIPANVRMISGCQDSQTSADVSNVATFQLPDPAGRAGGACTAAMLKTLYNDEDNPAMDLSF

QDTLLQMRDVLSEGKYTQIPQLSSSRPLDIHTKFDLVPDSGFSGTKRSVLIGINYVGQDGELAGCHNDVGN

MTRYIQQVHGFTETHMTVLMDDGSHQAPTYDNIMSAFRQLVQDTQEGDAVFVHYSGHGGKVADQDGDEADG

YDETLVPVDFQGAGQIRDDDIFKVLIGPMPRNVTMTCVMDCCHSGTVLDLPYTFVADGTQEEMMETPGFDF

GTLMKLYQSFQTFKQG 

 

>Fkerguelensis8 CAMPEP_0188102320  
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MGRFMKKLRQRLEDKIDTVTTSITDGTLSMPEGYPGIAPSQQHEAQRSFESNKPESMRKDVRMISGCEDSQ

TSADVSNVRQFQLPDAPAGGGGACTSTLLNILYKDEQIVEDTYSFTEILEQMRINLGKSGYTQIPQLTSLN

PIDVTTDFQLIPEDASGTRRAVMIGINYVGHAQGQLSGCHNDVLNMKKYIMDVHGFEEENIVVLMDDGIHS

SPTASNMIQAYQQIVADSEDGDAIFLHYSGHGTKLRDDNGDEDDGYDEALVPVDFNEGGGMIRDDDLFDIL

IKPLAQNVHMVSLMDCCHSGTILDLPYIFAPKLNTDGSGSYSMPQEMTLDETIDLDGLVEQFGGQAMGLLV

NFLQKSLGQN 

 

>Fkerguelensis9 CAMPEP_0188100640  

MGRFSINNLQTSVERIEKKLLLEKFQKKLLHSKKEDHENAQRDFEERKPDTMKKSVVLISGCEDRKTSTMS

NIDMFTLPDSAGRCGGIVTAALLNVLYWNDDKQKLDEVKQQIQTRTNEIEKSNQDTSERAASYRKVAEDTL

PLLQLLVNDGGNLVDRMEEIIKPTEDEDDTEEDVQEMRKQMDYILSYDLFVNLDKAKKIIYKAFNTSSPLF

VSGNIAGCAQIYREAAEKNILPLLPSNDDLQNKLQEVIASKYDDPAEETRAFREQFDHILSYNEWTDSDKK

FEEALDNAKQCIVEAIDNGATYLDDEDYDSIASIHRKSAEEKILPLLSLNSDLQSRLESVIATEYSDTCVE

AAAFLEPFNYILDWTENKEKKLKCMSKNNCSKEEAQHLTYVDVIDKLRSSIKNSGHDQKPQLTSLTLIDIN

TEFKLVPDNFKGKRRAVMVGISYDGGLIGCHNDVINMKKYLIERCDFKEYYVDVLMDDGVHTLPTKSNIMN

ALLRVVNDCNDGDAVFFFFSGHGTEIVDENGDEKDGYDECLVPCDYLEYENFKDGVISDDDLFDNIISELP

SDVHMVALMDCCHSGTILDLPYILKANEDGSMPETMVLDDTIDLKSLIKQYGGRRKLDLLLNSVSKLFIEK

EMPPMHVNPVKLGRVLLLADEDAYRHSFARFEGDELNGLIDEKLPRRGKECKVVTVWGDQTITALFDDGTR

FDFPFESVEAQLHVMEMPEAESNEGEHTPTVIFKLHSSLNSVIDIYEVRDGTMVGSISKEDEDSGTLHMDT

HYGHSFRFCTHEESTTLSQQMDMAKSLISTAISIGAPAYNTGDIPECARIYKETALQIAPMLPQNLQTGLE

ATIQQTFKNANEEAWAFRKNFDSIMSFVPSSSFKIYYIDQCNGPHQTCVVTSDDDEESNNDEEDSDDDGEE

GGEDEEKSDDDDEESDDDEEDGDDNGEEGGEDEKESVDDDEVSDDDGEEDGEEDGEEDGEDDEESENDDKE

SL 

 

>Fkerguelensis10 CAMPEP_0188069114  

MNTTNNRFLSYDECQQFERNKPGELRDADIWMISGCDDHQTSADVSNVASFQLPESNGKAGAGGACTATLL

QVLYEEEETPHDDYTFTQVLEKMRQRLRSKGFTQIPQLSSTKPIDMSTEFKIVPDDLPGTSRAVLIGINYR

GQKGELKGCHNDVFNLYNYIQDWYGFQDENVTVLADDGDHQLPTKQNILAAYHRIVRQSRSGDSIFLHYSG

HGTKVPDLNGDEDDGYDEALVPLDFDRSGVILDDELYEIFVKGLPSNVHVVALMDCCHSGTVLDLPYIFKA

DGNFSKMEIDRGSLSASKLFGQLGGMALKIVMGGSNGGGSGQLVEGFIKHFLR 

 

>Fkerguelensis15 CAMPEP_0188088198  

XTLQSIICIMFQQGRERRQNRRGDRRTDRQERRGGNNSRSPARPATTTTTTRATTTTTSTKGRSTAARETT

TTATVNDEGLSFDEQAEQAIPADVRMISGCHDVQTSADVSNVSDFALPDPAGRAGGACTSALLQVIYNEHH

LDPTYHQLSFMDVFLQTRDVIDGMGYPQVPQLSSSRRIDIHQPFNMMKNDSDTGPSGGTRYAVLIGINYTS

HKQGQLSGCHNDVGNIKKYIMDVGKIKAHNITTLMDDAGISIPPTKRNIMKAFDELTRKCQPGDCAFVHYS

GHGSRQKDYTGQEESGYNSTLVPIDFNEAGQIVDDELYEHLVLKMPRGSTLTCLMDCCHSGTVLDLPFNFV

ADGEQTEMVEMENFPFLQLLQCVGKALQEAGVSQLRDLRDKDKREQVKAALVENGVGEQLAAARAGAAANA

GGAGAGSGQRGGVAGGTVRDNIKSRQERRENRRKFLR 

 

>Fkerguelensis17 CAMNT_0031427971  

TMDEEKIRNAIPANFVMLSGSEDKQTSADVGNVGQFSLPDPAGKAGGACTSALLKVVNENQGRQMSWIDLL

HRMRNVLKDKGFDQIPQLSSSRMIDVNNQFEIVPRQSINEQGARRALLIGINYVGQQGELSGCHNDVKNIK

KYLIRKEGFQEKDMLILMDDGRQHAPTRQNIMEAFDRITQYSKAGDVVFIHYSGHGGKIRDTSGDEADGYD

ETLIPLDFKQAGQIVDDEIYSRFVTKMPGNVTVVVVMDCCHSGTVLDLPYEINATQSKMSLNKGFNMGLLN

NATVAIGCCLCILSMLDI 

 

>Npunctata1 CAMPEP_0199328580  

MGFLNEQQRRAFEEEKPQALRADIWMVSGCEDRQTSADVSNVATFQLPEPSGNAGGACSATLLNVLYEDEK

NPLDRFTFTQVMEKMRGILKRKGFTQIPQLSSTRPIDMNDKFCLVPDDLPGNRRAVLIGINYRGQKGELRG

CHNDVFNMYNYIQDYYGFQDEDITVLVDDADHPPPTKANIIAAYQSVVAKSQPGDAIFLHYSGHGTKLPDD

NGDEDDGYDEALVPLDFKSAGMIRDDYLYDIIVKALPSGVHVVAVMDCCHSGTVLDLPYVFKANGEYRRME

IEDKFDFNKIFRIFGGGGKMGGAMMTKVGMKMAKGMLKQFLR 

 

>Npunctata2 CAMPEP_0199330992  

MESRINDAIPAKFVMISGSEDKQTSADVYNVGSFQLPDPAGKAGGACTSTLLKVLHDNGNRPMSWIDLLHK

MRDVLRQKGYDQIPQLSSSRMIDVSHKFEIVPTETIERNGARRAILIGINYQGQKGQLSGCHNDANNIKNY
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LINNQGFLEKDMLILMDDGRHHQPTRANIMNAFDRIVQYSKAGDVVFIHYSGHGGRVVDTSGDEADGYDET

LIPVDFQRAGQIVDDDLYKHLVKRMPAGVHVTVLMDCCHSGTALDLPYEIDATQSKMSFNKGFNMGLLDDP

GAMCCLAICAACLFDDIIGGIMSGLAD 

 

>Npunctata3 CAMPEP_0199330036  

MEDAIEQAKKTIPAEIHMISGCRDEQTSADVSNVNSFQLPDPAGRAGGALTSALLNVTYKDEEDTGKDLSF

QETLLRVRDQLKGKGFSQIPQLSSSRPMDISKKFDIVPDNMHGTRRAVMIGINYVGDNPGELRGCHHDVLN

MKKYIMDVHGFQEENITVLMDDGEHIPPTRENILGAYRKIVAESESGDVVFCHYSGHGGKLRDDNGDEEDG

FDETLVPRDYQTAGQIRDDALYDTLVAPMKAGVFATFVMDCCHSGTVLDLPFNFVADGEQEEMKLQEGFDF

SPLLAFAAAYMASQQAGDDPVSGLLSACGACLIQ 

 

>Npunctata4 CAMPEP_0199338742  

LPSPAGRSGGACTCALLSILYDAEQNKKPITFQKVLLELRRRLSESGMTQIPQLTGSRPLDLHETPFSFVN

PRENSINTRRALLVGINYFGQNGQLSGCINDVNNVKKYLCQYEGYLEKNILVLTDDGRNPHNPTREKIIRA

LRQLVAQSVSGDSVYFHYSGHGGLLDPDYWNRFKAGKLHKEYDETLYPVDHERAGQIRDFSLFNHFVKPMS

AGVTVTCVMDCCHSGSVLDLPYSYRPTSAGTIRMRQSMDTLTNLAFLYILAGGMLPHHGGLFDSVTQNLQD

VTGVSVDSLLGTGVEEMTFDVEGLGDYGDHMIQDNGGPSDITVDALDNQYQGQDRAFDEFGQGDVPDVGIG

HTFSRNFGIGESGFVDSDTGGDGSDLNGTDVDCGENDIDCADCGDIGDILGNILEDL 

 

>Npunctata6 CAMPEP_0199343924  

MGRFLRKLRERRERRRIGNQEEAQRAFEEEKPDAMRKDVRMISGCEDKQTSADVSNVHSFQLPDPAGRAGG

ACTSTLLRILYKDETIPEDTLSFTQVLEKMREDLAEQGYTQIPQLTANNPIDVEADFDLVPSTATGTRRAV

MIGINYIGDDPGELRGCHNDVLNMKKYIMEVHGFEEDNIVVLMDDGEHDPPTRDNILAAYEKVVADSEAGD

AIFLHYSGHGTKLRDDDGDEDDGYDEALVPRDYNEAGMIRDDDLYDILIKPLADGVHMVSLMDCCHSGTVL

DLPYIFKADGGATPNVMQLDDTIDLDGLIQQFGGHAIGFLKNFLEQQG 

 

>Palata1 CAMPEP_0200176934  

LERDELISGVIRAAPKNDAANIADAVYALWSSWDVDGDGRISVDEFCRKGGLGEEIVRNLNLEVNDKGDTR

VNFYGPPAVNPAFHNLQPYTNTASTAASQQAVPSQPATWNCLACTFIXFIESNILQPCVFFLLKDVNKHNQ

CFPLILSLLCLGHSHVNSILGVCTTDVPTAVPSQPATWNCLACTFINLSSQTSCKACGTPQVTTPPTIHHA

FSPPSAISQPYPHGSSQVPSSPHAGHKTFRVKVPPGMKPGQKVKVSTGPTTSDAVVVIPPRHAWSNNDHSN

GRWEPSTFEVTVTMGDNQENIYQSPNATNHTYTHHSPNHTANHTNHTYTNHSTNHTSHIPNRINNSYHHIP

ERFHDGRYGSGDVPWMPFHQFQSQKYKPPPTKMISTPLTSNHSPINASGRRKALLIGINYTNTRASLRGCV

NDAMKIKGLLVENGFTDDAAHMTLLIDETPEPHAGGGGAVSSYLPTKANIVKGLQWLVSGSRKGDVLFFHF

SGHGAQVPDATGQEADGLNETILPLDYQKAGMISDDTIWGSMVYPLAEGVRLTALMDCCHSGTGLDLPFEC

QLKRNLSSVNNTDYQWVEDINPAHSRGDVVLLSGCEDAQTSADAFDRHRKEAGGAMTTAFIDAYRAHPAGS

TYPEILNSISEQLRRKNFAQRPQLTTSQRFDVRRRIFSLVEGIEPNGNAQIGRLKRRHFKPAKNVTAIDPR

LNELLFGGALAIGLASILFD 

 

>Palata2 CAMPEP_0200175712  

MTEITPYDYYDVVTPGTADERDYIGETYQQSDVISYWHGLGRGGNTDDVSSLNSEGIQEYINGALIISILL

LIFIVIWGGIIIFLRIYDDCIPGKIKFLSGWRFENTSSTSLMPFIIRITFIFCAICVYIFTMIYVQKGIHG

FEDATKIAQAQNTRFRDVVEEADRVVITMLANGEEASGLKDRIKRDIPYLCPKRNISNLGTDFLFTLNKYT

NSLDQLGDFYIDQRWKPAEMWVERLLNITVKFDDTIDEINLPLFAIHWIPLIVLTTILLIATLLSIYDNGR

EDLKIRLAPWFQWCLKKIVFPLFTLWSIGTFFLAAAVAFGLVVNSDLCAGGPGAGSPDFPFMRLVDSSGLE

GTRTGGAVYKFIKYYSRGCDKRFRDKGSTFYEGNLTRALSQTEYITDFILDKGTIEMSDDCGNDVTGLMVA

LDELRTHMQYLKVGTKRIRDVLRCKRLNNIYTELFYNGLCYHSVNALAWSYCSLLAIGFFSMLMVTLRSSI

LPSYEYSWSEEFDIDGDNVSDDQTMEEDSYELESNTMAFPAIVRMISGCQDSQTSADVSNVASFSLPDPAG

RAGGACTSALLKVLYSLIDSSCEISWEDLLIKMRENLNDDGYKQIPQLTSSRPTDLKSNFELVPSDGSATG

AKRALLIAINYVGQKGELTGCINDALNMKKYIMDVWGFEEENITMIMDDGEHMEPTRENILNAYNDLVIQS

EAGDSIFCHYSGHGGKLRDDNGDEEDGYDETLVPVDYARSGQIRDDDLYEILVGCMPRGVYMTCLMDCCHS

GTVLDLPYKFVAPERRRK 

 

>Palata3 CAMPEP_0200178272  

MSPSTLCCRKNAFSVADTENAIRSTVRMISGCMDSQTSADVSNVSQFQLPDPAGRAGGACTSAFLRVMYNE

QQRPSYDLTFAEVLMGMRDVLSNGSYSQIPQLTSSHALDINEPFQLHSLTSFRGKKHALLIGINYVGQSGE

LSGCHNDVWNIRSYLIDVHGFEERYITILMDDGSHTSPTRENIMSAFRMLVKSSVGGDSAFCHYSGHGGKI
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RDNNNDESDGYDETLVPLDHYASGQIRDDDVYDALVGPMPSNVTLTCLMDCCHSGTVLDLPYKFKPDNTAT

DKMVLDPNFNDAKLVRFARKLFGLATETGIKRNDTFVDKEGQLWRKAEDGEPLPFKLYKHQLIQRDIEEHN

NENIIKKIEDMGIKVYIVSHNSSDLLQCIDDVAEEVSNFSIKTNGRKRCCFLILTEEGRLYNLALGGNVGK

TINGLAGQWEALLNSFSGLEATIAIAVLARSFGCAEVGKGYELRPGYLSLILGYILSEEMGLSWQNVAMFV

RGIPRISQLNPWIYPE 

 

>Palata4 CAMPEP_0200144054  

MGLFSRLREKLESLDDEKVVIKADVRMISGCMDAQTSADVSNVDDFQLPDPAGKPGGACTSALLKVLYDEE

KTPTDDLTFSEVLEQMRTVLDEEYEQIPQLSSSHALDVSTPFTVVGGEGTKRALLIGINYIGQNGELSGCH

NDALRIKKYLMDVYGYEEENFTYLMDNGVYDDPTYDNILAAFDDIVAKSEAGDSVFVHYSGHGGFLADDSC

DEEDGKDETLIPVNYTEAGQIRDDTVFNRLVLPMADDVTLTCLMDCCHSGTILDLPYKFKAGMGESVMSLQ

PGFRFDNFFRKIGLSDEE 

 

>Palata5 CAMPEP_0200147548  

MSAFGEQAQKVIPSEFRMISGCHDAQTSADVSNVGAFQLPNPCGKAGGACTAALLKVLYEMNERRETWSWV

DVLRKMRTNLDGMGYEQVPQLTSSRMISVTDSMEIVPATQQGVRRAVLIGINYVGQSGELSGCHNDVFNVK

DYLVNVLGFENRHITLLLDDGLNTSPTRENITYAYRDLVNRSAPGDVAFCHYSGHGGFVDDTSGDEEDGRD

ETLIPVDFQSAGQITDDELLKDLVHPMKAGVLTTCLMDCCHSGTVMDLPYRFTADGDNIQMRENPSSNMLE

YGDLIATFAGAYALTGLLGAGGGMGGMGGGSPNNTGEEEEADCCTCIMDLVNSFL 

 

>Palata6 CAMPEP_0200160162  

MSSTLEQAEKYIPANVRMISGCKDSQTSADVSNVASFSLPDPAGRAGGACTAAMLKTLYNDEEDRGVDLSF

QDTLLQMRKVLDQGSYTQIPQLSSSRKLDIHTKFDLVPDDGFEGTKRAVMIGINYVGQQGELAGCHNDVGN

MKRYIQKVHGFTDEHMTVLMDDGQHEEPTYGNIMAAFRQLVENTKEGDAVFVHYSGHGGKLRDDDGDEADG

YDETLVPLDYQEAGQIRDDDIFSTLIGPMPRNVTMTCVMDCCHSGTVLDLPYSFVADGSQDEMTETPGFDF

GTLIKLFQSFQNGGGGGISPEVMQGIQKIASKCFSMFS 

 

>Paustralis1 CAMPEP_0199647600  

MPLRLNRKDRSGRENAAAVSQQNNPSHSKNAATSKNNFDEQVEYLIPAQVRMISGCHSLETSADVSNIHSI

AGKGKLPSPEGRAGGACTTALLSILYDAQKRKNDNHYSGDGSTTFQQLLLELRRRLAQTGMSQVSQLTSSR

PLELEETPFSLRSIPATNQQQQQQQQHGGGGTQRALLVGINYYGQRGQLSGCINDVLNVKKYLCNYQGFLE

KHVLLLIDDGRNHHPTRDNIIRALQRLVKQSKPGDSVYFHYSGHGGLLDPNYWNRYKAGVSNKKYDETLYP

VDHLKAGQIRDFNLFNHFVKPMAAGVTVTCVMDCCHSGSVLDLPYSYRPTSDGTIRMRQSMDSLTNLAFLY

ILAGGMLPDLGFESIAQNLENATGETMDNLQGIGVEELSSDIGGYTNDYTNDGDVVTGATCDNTDLTGIAG

DDRDICSSNGDFAYEGDEITGEDITYDIDSGGFDVDGGTNLGGAQDGFLADDYNPDGDCEGNECDGCDVIG

EILNTLFEDS 

 

>Paustralis2 CAMPEP_0199652308   

MDAKIESAIPANFVMISGCEDKQTSADVGNVSTFALPDPQGKAGGACTSSLLKVLNENQGGSMSWIDLLHR

MRSVLKSKGFDQVPQLCSSRMIDVNNQFEIVPEEAQGCRRAVLIGINYEGQQGELSGCHNDVKNINKFLRK

EQGFHQSDMMILMDDGSSTPPTRRNIMDAFDQVVQNSTAGDVVFIHYSGHGGNVPDESGDEEDGYDETLIP

VDFQSAGQIIDDELYERLVTKMPAGVTVVVLMDCCHSGTALDLPYQINATQSQMSLSEGFNFSLLDNAAGV

IGCCLCLMSILDMVM 

 

>Paustralis3 CAMNT_0045498567 

FQKLIPYTMGRFFKKFTQHVQNQVKAAMGDQSDAQAAFEDQKPDSMRNKDVRMISGCEDAQTSADVSNVAN

FCLPDPAGRAGGACTSTLLNILYKDDQVPEDTLSFTQVLEQMRSDLGSGGYSQIPQLTSLNKIDVETDFEL

VPSTATGVRRAVMIGINYVGHSPGELRGCHNDVLNMKKYIMDVHGFEEDNIVILMDDGIHESPTKENMVAA

YKQIVADSEEGDAIFLHYSGHGTKLVDKSGDEDDGYDEALVPLDFQEVGMIMDDDLFDILIAPLQDGVHMV

SLMDCCHSGTILDLPYIFKPNQDGSMPLGMMLDESIDLDGLLQQFGGQAVGILLNFMQKACC 

 

>Pfradulenta1 CAMPEP_0199827318  

MGRFFKKFRQNIREKIEEAIGDAIGADGGGFIGNQEEAQNEFEDKKPDSMRGKDIRMISGCEDSQTSADVF

NVVDFQLPDPAGRAGGACTSALLRILYKDEHIPEDTLSFTQVLELMREDLSEEGYRQIPQLTSLNKIDVET

DFELVPHTATGVRRAVMIGINYVGQDGELRGCHNDVLNMKKYLMDVHGFEEENIVILMDDGVHDEPTRENM

IEAYQQIVDESEDGDAVFLHYSGHGTKLVDGSGDEEDGYDEALVPLDYDEAGMLLDDDLFEILIEPLAEGV

HMVSLMDCCHSGTILDLPYIFKPNDDGSMPHAMKLDDTINLDGLVEQFGGQALGLLVNFVAESF 
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>Pfradulenta2 CAMPEP_0199811974  

MDAKMRNAIPARFVMISGSEDKQTSADVGNVGTFSLPDPAGKAGGACTSTLLKVLNENGGQPMSWIDLLQK

MRSVLKYKGFDQIPQLSSSRVIDVNNQFEIVPESSGGRRRAVLIGINYEGQQGELSGCHNDVLNIKNYLVR

EEGFQEQDMIILMDDGQHNLPTRKNILDAFDRIVQYSKAGDVVFIHYSGHGGRVYDSSGDEADGYDETLIP

LDYQSAGQIVDDDLYRQLVTRMPEGVTVVVLMDCCHSGTALDLPYEINATESEMRTNPGFNMALLDAGAVV

SCCLCLNVLFELLASLDGGDGGDRGDRYDSGE 

 

>Pfradulenta3 CAMPEP_0199786516 

MPSLFNRKNRHGGGLGSDNFDATTTGTDNNFDNQVRQLIPAEVIMISGCHSLETSADVSNVKTIDGHLPSP

EGRAGGACTTALLSILYESLKTTDRNNSPREISFQQLLLRLRGRLAQSGMSQIPQLTSSRPLELEERPFSL

KSNNPNGGTRRALLVGINYYGQSGQLSGCINDVLNVKKYLCNHHGFLEKHVLLLIDDGRNHKPTRENIIRA

LRRLVEHSKAGDSVYFHYSGHGGLLDPDYWNRYKAGKKDKQYDETLYPVDHARTGQIRDFSLFNHFVKPMT

AGVTVTCVMDCCHSGSVLDLPYSYRPTEDGTIRMRQSMDSLTNLSFLYILAGGMLPDFGFESIAENLQSAT

GEAMDALQGTGVEEFSSDLDGGINGYGLGNGDDVDDAMNYTSGLETGNVDTGFDDSNVDYGGNGVDDFDLQ

NTDIAENAYGDGDRGDAFFGAFRDTYFADETVGDADCGDVNCGDADCNDGCDVVGAILGALMDSDS 

 

>Pfradulenta4  CAMNT_0045629199  

RQQQQQKQQQQQRQQQQVLRRTDQQNTSRLSGKRLSCGTLANKKATKATTRTTQHSHTRHEIQATIGANKQ

TNMFGKLGKQYAAQVAEKVEAFALEKLNERNPQSTVTEETTEKLKSISGNRKALFIGINYKGQRGELKGCV

NDVVNIKKFFRTHYTLNDTLVLTDDKRAEPETDHAPTRKNILNAFKWLVKGAKPGDSLLLHYSGHGGKSKN

HDGTEASGFDQTLIPVDYEKAGQILDDDVHDVLCKSLPKGVRLTAIFDCCHSESIMDLPFVYNVNGNLEIV

ENDRNQSIATIMATGTRFLLDGNRKKAGQALKNEITSMLSNVMAGGQDPKAQEARKKVIASNQTKADIIMF

SGCKDMQTSADTSQQGEAGGAMSFALIKTLEKHHRDKKDLTYTELLREMRQVLEGKYTQVPQLSA 

GRRLVLDHPFRV 

 

>Sdohrnii1 CAMPEP_0192149910  

XISGCHDAQTSADANITSFQLPNPAGRAGGACTAALLQVLYDRPSIAAGNDNTSWVQVLRRMRENLDEQGF

EQVPQLSSSRIIDVNERMTIVNDNPSGVKRAVLIGINYVGQQGELSGCHNDVKNISSYLQQVQGFRPQNMI

TLMDDGVHDNPTYDRILQAFQWVVNESQAGDTVWIHYSGHGGRVEDDNGDEDDGYDETLIPVDFQRKGQIR

DDDLLRYLVKPMREGVLMTCLMDCCHSGTVLDLPYRFIADGDHYQMERNDDFDMDHLIEVAKIAATVAASL

GGMAQSVIQSSGLVEEIDECCVIL 

 

>Sdohrnii2 CAMPEP_0192135274  

MGFFNKLKEAALKEAKKKIMEELGLGGDDDETKPTMTTEEFEKTKPDELRKDIRMISGCQDRQTSADVSNV

SSFQLPDPAGKAGGACTSTLLNILYADEHVPEDDLSFVEVLEEMRIKLKSGGYSQIPQLSSMNPIDVNTKF

DLVPDTATGTRRAVMIGINYIGDDPGELSGCWNDVLNMKKYIIDVHGFEEENIVILMDDGIHTEPTKANII

DAYKTIIAQAEENDAIFLHYSGHGTKLRDDDGDESDGYDEALVPRDFQTSGMIRDDDLYELLFKNLPDGVH

MTSLFDCCHSGTILDLPYLFKGDGSQTEMTLDPNMNLDAFIEKLTGKLMEFLQAKMAASLSL 

 

>Sdohrnii3 CAMPEP_0192159136  

RGKPPPPPPRRQSSSTAGQSKKADATIKRSSSTREARPVKSNANSKSSRRDSQSRSKSRPRDDSRNSKPRD

KSRSRSKSRPRSSPRNNENDTQQRRSKSKSSSSRSKPPQSKGNRSKSSPRSGTLHGKRSSSSSNKGNKAQA

ESFNAKKRQQKFASQAKKAIPTNVRMISGSHDAQTSADVGNINAQFELPNPAGRAGGACTAALLQVLYDAH

DRGDINMSWVDALREMREILHEKGFDQIPQLSSSRMIDVCDPFVITPESFDPGFNKQRAVLIGINYKGQKG

QLSGCHNDVHNVTQYLKEVQGFKDENITILMDDGMHKPPTKSAIISAFKRLVKQTKEGDVVFCHYSGHGGR

LPDDNGDEDDGYDETLIPLDFQKSGHIRDDDLLKILIHPMPAKVTMTCLMDSCHSGTVLDLPYRFVGDGDH

VEMEMNDRVNFTEALWTGLSVAAGVVAGNAIADAVNVAPEMMILGGGPNAIHEHX 

 

>Smarinoi1 CAMPEP_0192232734  

MGFFNKLKEAALKEAKKKIMEELGLGGDDDETKPTMTTEEFERTKPDELRKDIRMISGCQDRQTSADVSNV

ASFQLPDPAGEAGGACTSTLLNILYADEQVPEDDLSFVEVLEEMRIKLKSGGYSQIPQLSSMNPIDVNSKF

DLVPDTATGTKRAVMIGINYVGDDPGELSGCWNDVLNMKKYIQDVHGFEEENIVILMDDGIHTEPTKANII

DAYKTIIAQAEENDAIFLHYSGHGTKLSDDDGDESDGYDEALVPRDFQTNGMIRDDDLYELLLKNLPDGVH

MTSLMDCCHSGTILDLPYLFKGDGSQTEMTLDPNMNLDAFIEKLTGKLMEFLQAKMAASLSL 

 

>Smarinoi2 CAMPEP_0192224422  
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XQIPSEVRMISGCHDAQTSADANITSFQLPNPAGRAGGACTAALLQVLYDRPSIAAGNDNTSWVEVLRRMR

ENLDEQGFEQVPQLSSSRIIDVNERMTIVNDNPSGVKRAVLVGINYVGQQGELSGCHNDVKNISSYLQQVQ

GFRPQNMITLMDDGVHDNPTYDRILQAFQWVVNESQAGDTVWIHYSGHGGRVEDDNGDEDDGYDETLIPVD

FQRKGQIRDDDLLRYLVKPMREAVLMTCLMDCCHSGTVLDLPYRFIADGDHYQMERNDDFDMDHLIEVAKI

AATVAASLGGMAQSVIQSSGLVEEIDECCVIL 

 

>Smarinoi3 CAMNT_0036352755  

PRSSPRNNENDTQQGRSKSKSSSSRIKPPQSKGTRSKSSPRSGTPHGKSSSSSSSNKGNKAQAESFNAKKR

QQKFASQAKKAIPTNIRMISGSHDMQTSADVGNINAQFELPNPAGRAGGACTAALLQVLYDAHDRGDVNMS

WVDALREMREILHEKGFDQIPQLSSSRMIDVCDPFVITPESFDPGFNKQRAVLIGINYKGQKGQLSGCHND

VHNVTQYLKEVQGFKDENITILMDDGMHKPPTKSAIISAFKRLVKQTKEGDVVFCQYSGHGGRLPDDNGDE

DDGYDETLIPLDFQKSGHIRDDDLLKILIHPMPAKVTMTCLMDSCHSGTVLDLPYRFVGDGDHVEMEMNDR

VNFTEALWTGLSVAAGVVAGNAIADAVNVAPEMMILGGGPNAIHEHSDTACCAVS 

 

>Smenzelii1 CAMPEP_0192261006  

XRCRLNIYQGEKDDSPATASSYTCIPLQCRRRGDHQAEESIRRLHHPEGSLKTQVKAGLIQHSRDPHQREE

RQDQPSLMLTTKPDEIIEVGANPDQEMIILVTQNRGTSLDPGANRDPDPLLEKIMNTIHKRDGGANQNLLR

PGANTXAKSNRSKSNPRSSAPQAKSSSSSKGNKAQAESFNAKKRQQKFASQAKKAIPANVRMISGSNDVQT

SADVGNINSQFELPNPAGRAGGACTAAILQVLYDANDRGDVDMSWVDALREMREILHEKGFDQIPQLTSSS

MINVSDPFDITPQSFDPSLNKQRALLIGINYKGQTGQLSGCHNDVHNVSQYLQEVQGFKEDNITMLMDDGM

HKPPTKSAIISAFKRLVKQTKEGDVVFFHYSGHGGRLPDDNGDEDDGFDETLIPLDFKKSGQIRDDDLLKI

LVHPMPANVSMTCLMDCCHSGTVLDLPYRFVGDGDHVEMEINDRVNFTEALWTGLSVAAGVVAGNATADVA

PEMMILGGGPNAIHEYS 

 

>Smenzelii2 CAMPEP_0192280530 

MGFFNKLKEAAVKEAKKKIMEELGLGDEKDDDTKPTMTTEEFENTKPDELRKDIRMISGCQDCQTSADVSN

VSSFQLPDPAGRAGGACTSTLLNILYADEHVPDDDLSFTEVLEQMRVKLRRGGYSQIPQLSSMNPIDVSTK

FDLVPDTATGTKRAVMIGINYVGDSPGELSGCWNDVLNMKKYIQDVHGFEEENIVILMDDGNHTEPTKANI

IDAYKTIIGQAEENDAIFLHYSGHGTKLRDNDGDEGDGYDEALVPRDFQTSGMILDDDLYDLLIKDLPDGV

HMTCLMDCCHSGTIMDLPYLFKGDGSQTEMILDPNMNLDAFIEKLTGKLMEYLQAKMAASLSL 

 

>Smenzelii3 CAMNT_0036412763  

ADCSDIVAEEPIKQYSVLSRNKMPSFAEKVASQIPSEVRMISGCHDAQTSADANITTFQLPNPAGRAGGAC

TAALLQVLYDRPSIASANDNTSWVEVLRRMRGNLEQQGFEQVPQLSSSRIIDVNEPMTIVNDNPSGVKRAV

LIGINYVGQQGELAGCHNDVKNISKYLQQVQGFRPQNIITLMDDGIHDNPTYDKIMQAFQWVVNESQAGDT

VWILYSGHGGRVPDDNGDEDDGYDETLIPIDFQRKGQIRDDDLLRYLVKPMRQGVLMTCLMDCCHSGTVLD

LPYRFIADGDHYKMERNDDFDMDHLIAVAQMAAAVASSFDVGSVGRMAQSVIQSTGLVEEIDECCVIL 

 

>Skcos11238  

QTQYQTANNGSSYATQQQQHHTSYVTQPMPTSAPVXPTTSTQPLQQPVVATAYASGGGGTSAPPVVATAYV

PSSTNATTASSATAAPILATAYIPANELDDGHTRPSAPPMNPSYNPNYSATTGNNNFHTHQDEFWECSVCT

FPNRQSETHCKGCGNAQPGGNSSSYNSKPQAPSAVQSSAAPSYSTMNDINSHMASISLGTGTYPNGINMMS

SSAPPPSSTSGTMKVHIPAGMRSGQKLKVRSPAGDEVVKTIPNQSEWSYEIDGRPYFRLQFGPSQTAAAST

ASPAMSAASTMKVHIPNGMGPXQXIKVRSPTGSEVVKTIPNQSEWSYEIDGRXFFRMAFGDEXNATNYSYS

TTLSTPPPPHSTTWREFHTRASSRYNPPPIGMKPVQHVPRGVSSITPNGRHKSLLIGINYTGTRAALRGCI

NDAKNMQTLLLKNGFPNDGSHMLMLTDERHRGSEYQPNASNIMKAMSWLMKDAQKGDVLFFHFSGHGGQVP

DKTGHEADGFNETLIPLDHTRAGQISDDVLWGSLVYNLPEGARLTALMDMCHSGTGLDLPYDYNVNTRRWT

EDVNPAHSRGDVVLFSGCEDSQTSADVQGYSGXGGAMTLAFTKAYQQCSSSTYHEFLSVVKXELRKKRHSQ

RPQLTSSQQFDASSRIFSLGHDNGGITSMIEPNHNPQVGRQKRRHVRPARQGFGRAGGGNDLFGLGIAAVG

AALFADALF 

 

>Skcos12022  

GVEVLRRMRENLDEQGFEQXPQLSSSRIIDVNERMTIVNDNPSGVKRAVLXGINYVGQQGELSGCHIDVKN

ISSYLQQVQGFRP*NMITLMDDGVHDNPTYDRILQAFQWVVNESXAGDTVWIHYSGHGGRVEDDNGDEDDG

YDETLIPVDFQRKGQIRDDDLLRYLVKPMREGLLMTCLMDCCHSGTVLDLPYRFIADGDHYQMERNDDFDM

DHLIEVAKIAATVTASLGGMAQSVIQSSGLVEEIDECCVIL 
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>Skcos13618  

GELWRRNFAINATVHKSSKFTVMSAKNNDLEEYEVEKVVDHRYRKTAFPDGSHDEYLIKWKGYPSSENTWE

PESNLNPSALAEARTLKWTTEQFENTKSDELRKDXLCISACNDXATAADVHNVKKXFKLPDAAGKFGGHGG

GACCSSLLSILYADEKVLEEDLSFKEIIWKMRKTLIKDPYRQIPQMSSMNPXDVNTKFDLFPDTATGTKRA

VMIGVNYVGDEDNELSGSHNDVLNMKRßYIQEVRGFEEENIVILMDDGKHTNPTKKNIIHACKKVIRQAEE

NDAILFLYSGHGTRVEDDNGDERDGFDEAIVPRDFEENGFILDDDLYEILIKDLPKGVSMFSLFDCCHSAT

IMDLPYLFKGDEMQTEMTLDPKFNLDAFIEKITGNLKEFVQAKMAAKQKKKAAGSKRKVKPEPSKEKKKKL

EQEHE 

 

>Skcos16234  

SRGKPPPPPPPRRQSSSAAGQSRKAELTIKSSSSTRGEARSVKSHANSKSRRDNQSRSKSRPRDDSRNSKP

RDKSRSRSKSRPRSSPRNNENDTQQRRSKSKSSSSRSKPPQSKGTRSKSSPRSGTPHGKSSSSSSSNKGNK

AQAESFNAKKRQQKFASQAKKAIPTNIRMISGSHDMQTSADVGNINAQFELPNPAGRAGGACTAALLQVLY

DAHDRGDVNMSWVDALREMREILHEKGFDQIPQLSSSRMIDVCDPFVITPESFDPGFNKQRAVLIGINYKG

QKGXLSGCHNDVHNVTXYLKEVQGFKDENITILMDDGMHKPPTKXAIISAFKRLVKQTKEGDVVFCQYSGH

GGRXPDDNGDEDXGYDETLIPLDFQKSGHIRDDDLLKILIHPMPAKVTMTCLMDSCHSGTVLDLPYRFVGD

GDHVEMEMNDRVNFTEALWTGLSVAAGVVAGNAIADAVNVAPEMMILGGG 

 

>Skcos4616  

LAKMGNQESVPSPVGDEEIPMDASPQVGKHSGSKLHSPQYMEGVPEPNKKSSNRSKSKDKRSSRERPERGE

AREDENRDSSVEQHHNKRISPASTDSPSMSYANNFATLPPRGNKRITDDQVHLDLPMAELMAYLQMVANHS

SNLPLTRRDDPDLGRTVSSLTADEYAFKCAAFIPSKIRILGGQFGKYGKVWDLPTSEEFNAKSSTREPGIS

YGGACSNALLKAIYDTESEINNVASPHMVDAANLFEDDDDQTVNTAGFSIDQNSKSFDKLSFDDSNATSLT

WAQLLHKMKGEMHGMGFNQVPAITSSYKFDLNKPFSLVPPEFKVGVNKKRTLLIGCNYRKTRDAQLKACHD

DVTSIKDFLVNVYGFPESPDLMTILMDDKKHKSPTHKNITEAFKRLAEQSQPGDAVFVLFTGHGCRIMDSP

IDATAESYDEALLPSDYEESGIIRDTLMFKTLFAPMKKGVTVTCIMDCAHTGVMIDLPYLWTSKDSKKEEQ

QAKMSLNNDFSFVRFLKVVKTLYESSVFTRIGKTVGAELAKQLSAADDETAVDSVASLETMPENDINDKDN

AGILCSIAKLITCQPDEYSDEEHFDDTGSYDSR 

 

>Tnitzschioides1 CAMPEP_0200188848  

MGRFFKKIFGSSGAGSKISDQQQARDAFEEQKPAGLRKDIRMISGCEDAQTSADVSNVASFALPDPAGRAG

GACTSTLLRILYKDDTVPEDDLSYTQVLTQMRDDLAAQGFTQIPQLTASNPIDVNTDFDLVPATATGTRRA

VMVGINYVGHNPGELRGCHNDVLNMKKYIIAVHGFEEENIHVLMDDGEHEEPTRANLIAAYEKIVAETESG

DAIFLHYSGHGTKLRDDDGDEDDGYDEALVPLDFKETGMIRDDDLFDIVCKPLADGAHMVSLMDCCHSGTI

LDLPYIFKADGSSTQMQLDDSIDLDGLLQQFGGAAISFLQNFLG 

 

>Tnitzschioides2 CAMPEP_0200208386  

MSDFDAQVQKLIPAEVNMISGSHDSQTSADVYNVSQFQLPDPKGRAGGACTSAVLKVLYNDSQEPSEQLTW

VTLLRRMRSVLNSMGFDQIPQLTSSRMIDVNKPMYIVPPNANGMKRAILIGINYTGQRGQLSGCHNDVDNI

SEYLQKVHGFEATNMLRLVDNGVDHAPTHANIMSAFSRIGDYSKAGDVVFLHYSGHGSRVPDRDGDEDDGY

DETLVPVDFERSGQIVDDDILRKLVKPLAAGVTMTCLMDCCHSGTVLDLPYRFTADGDVW 

 

>Tnitzschioides3 CAMPEP_0200209970  

MGDLLEKAKRAIPADVRMYSGCRDEQTSADVSNVTSFSLPDPQGRAGGACTATMLQILYADEKKLEEDLTF

QEVLLKMRDVLKEKGFSQIPQLSASRPIDIKEKFDLVPDNIAGTKRAVMIGINYVGDNPGELRGCHNDVFN

MKKYIQDVHGFEDENITILMDDGNHTVPTRENILAAYSKIVEESQPGDAVFCHYSGHGGKLKDDNGDEADG

YDETLVPVDYKTAGQIRDDLLYKNLVGGFKEGVFCTFVMDCCHSGSVLDLPFQFQADGESDSMEAPADFDF

GPLLSLAASLAGGQNIGTDPGKLLAMCGSCIVS 

 

>Tnitzschioides4 CAMNT_0046182537   

ALPYNPHYQPSPTAVQPVTAQPVMAQPVAAQSFNAQSVTTPQPVMAQPVTAQSFNAQSVTTPLPVMAHPIT

AQPSNAHSVTTPLPVMAHPVTAQPVGGQPAIAQPVMAQPVMAQPATAQPMSTQQQPVVAQAFVPPQYQQPQ

LVAPVPAQVYNPYAVPSLPPPSLSNTSAWFDYYDKDRSGSLSKSEIMQGLLYTFGAKTPNEQYSLQGTVDS

IWSIFDTDRNGTLDKREFCAPGGFGESLQAAMASNGKATATTPHQPVVSSTGNSWTCTKCTFANSMADSYC

KMCQAIRVGGGGATNNAIAPAPGVYVANSSSAAATTIYGGAATNNTITSVPGVYVPGSSAAAATTTTNSWN

CTKCTFANATSQSHCRMCQFPRNGTTMNASAPVNTKIRVGIPQDSSPGQRIKIQTPAGKSEIAIIPPRSEW

VFLNTGQPAFDYSIATTSTTTTASAVSVPAPTNTTIRVGIPQGTNAGQRIKIKTPAGGSEIVTVPQQSQWV
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YLNTGQAAFDYELPTATSASAVHVQSSSQHPWQEYEQITKSSYQSPAPLGVMKTVPISIGSMIQPSGRRRA

LLIGINYTGTRAALRGCINDAKNMRNVLIRKHAFPGDTCHMVMLTDEPSRGRNYQPTYSNIRRGLQWLLQG

VSQGDVLFFHFSGHGAQVPDKTGHEADGLNETILPLDYENKQITDDELWGSIVYPLPAGARLTALMDCCHS

GTGLDLPFEYMYKQNKHNKYNQSSWMEDLNPAHSQGDVVLISGCKDDQTSADAFQQGTAGGAMTQAFLTAY

EQHPYCTYPELLQAIHQALKQRRFTQRPQLTASQPFNTQERIFSLVEGIEPNHQQSIGRLKKKHIRPGRTG

GGGGGGNAGNMLLGAAGIFGALALGDALFDF 

 

>Tantarctica1 CAMPEP_0200089382  

MSYQDNIDAEIPAEVRMLSGCHDTQTSADANITTFELPDPAGRRGGACTAALLQVLYNDNDGDPQDCSDQS

WVEVLRAMRNNLAAEGFTQVPQLSSSRMIEINDPMQIVNNPQGTKRAVLIGINYVGHDPGELSGCHNDVAN

ISKYLKGCLGFEQDNMMVLMDDHRHEEPTYRNIMRAFDWIVSESQPGDTVWIHYSGHGGRLEDQDGDEEDG

YDETLCPIDFQTAGQIRDDDLLKHLVKPMKKGVLMTCLMDCCHSGTVLDLPYNFIADGEHAGMERNENFDL

GNVMGMLGAVAGAAMASGAVGEIADECCVIL 

 

>Tantarctica2 CAMPEP_0200100074  

MGFFNNIKAAAIEKVKEEIFASLGLDGGDDDGDGGQMTTEQFEKSKPDELRKDIRMISGCQDKQTSADVSN

VSSFQLPDPAGNAGGACTSTLLKILYADEQVPEEDLSFTEVLEQMREHLSTEGYTQIPQLSSMNPIDVNHK

FDLVPDTATGTRRAVMIGINYVGDSPGELSGCWNDVLNMKNYIMDVHGFEEENIVILMDDGENIEPNYENI

IDAYKAVVSQSEDGDAIFLHYSGHGTKLRDDNNEEADGYDEALCPRDFQSSGMIRDDDLYEILVKELRDGV

HMTSLMDCCHSGSIMDLPYIFKGDGSQTEMILDPEMNMDAFIEQITGKLMEFLMKKLGL 

 

>Tantarctica4 CAMPEP_0200125594  

MTEEKRPSKKSSSHHRSNPPPPPPRRQNSSGGGKERSKRENNGGGDAGRSVGTKSMATKASVRSSRTHETN

HTNRSSRSKSRPRESPGKSRSRSKSRPREAPRESRSTLDIKSKPSDEKSRSRSKSRPRQSSSKSQPQDDTR

SSSNKQSKSPKQKSKKSPKPKHNSNTTKSKSHNNGNGTRSSLKKQPSVKKREKFGNFAHKAIPAAVRMISG

SHDAQTSADVSNISSQFQLPNPAGRSGGACTAALLQVLYQSHEYGKDDISWVDVLRQMRDVLDEKGFEQIP

QLTSSRMIDVHDPFAITPTSFSHKKNTQRAVLIGINYTGQSGELSGCHNDVHNVAKYLMEVQGFKKENVTI

LMDDGAHKPPTKAGIVNAYKRLVKESKEGDVAFCHYSGHGGRLPDDNGDEEDGYDETLIPVDYDKKGQIRD

DDLLKILVHPLQEGVTMTCLMDCCHSGTVLDLPYRFTSDGDLEEMEINDRTNFKDALWTGMGLGVGMAAGN

AIGNAVVSAVTPDPEMMILGGGPNAIHEYSDTDCCVIS 

 

>Tgravida1 CAMPEP_0200700714   

MSGEKRSSKKKTSVQSIRTHPPPPPPPRPNRQSSSSSGIGKEKSKRENGGSGRSVGTKVSKSTVRSSRTRE

SSRTNRSTRSKSRTRDAQSSRSRSKSRPRETPREGRSQSGRSTGSRSKSKTTGDRSRSRSRARPQDGSRSS

PTKQQSKNSSNPKSISSSKSKSQKNGSRSAPKKQTSTKKREKFASNAQQAIPASVRMISGSHDSQTSADVS

NINSQFQLPNNAGRSGGACTAALLQVLYQSHEYGHDDISWVDVLRQMRDVLNEKGFEQIPQLTSSRMIDVQ

DRFAITPVDGSFSQKNNTKRAVLIGINYTGQKGELSGCHNDVKNVARYLSEVQGFKKENVTILMDDGNHKP

PTKTAIISAYKKLVKESKKGDVVFCHYSGHGGRLPDDNGDEEDGYDETLIPVDFEKRGQIRDDDLLKILVS

PMSEGVTMTCLMDCCHSGTVLDLPYRFTSDGDLEEMEMNERCNFKDGLWSGMGLALGMAAGSAVVDVLTPP

PEMMILGGGPNAIHEYSDSDCCVIS 

 

>Tgravida2 CAMPEP_0200710618  

MGFFNTLKNQAIAAAKEGMLSSLGVDADGSDGEQMTKSQYEESKPDELRKDIRMISGCQDKQTSADVSNVE

QFELPDPAGQAGGACTSTLLNILYADEKVPEEDLSFAEVVSTMREQLSEGSYTQVPQLSSMNPIDLNAKFD

LVPDTATGTRRAVMIGINYVGDRPGELSGCHNDVHNMKKYITDVHGFDEENIRILMDDGENEAPTRSNIIA

AYKAVVDEAEEGDAIFLHYSGHGTKLRDQNGDEADGYDEALCPRDFQQAGMIRDDDLYDILVKALPDGVHM

VSLMDCCHSGSIMDLPYIFKGDGSQTEMELDPEMNLDAFIEGISGKLVDFLKKSLGL 

 

>Tminiscula1 CAMPEP_0201031444  

MSYQDRIDAEIPADVHMISGCHDTQTSADANITQFELPDPAGRRGGACTAALLRVFYNDGDDDPQDFQGQS

WVDVLRRMRENLAAEGFSQVPQLSSSRMIDVESPMRILNSPSGTKRAVLIGINYVGHNPGELSGCHNDVRN

ITKYLKGGLGFEGSNMRVLMDDGRHEQPTYRNIMRAFDWIVNVSQPGDTVWIHYSGHGGRLPDQDGDEEDG

YDETLCPIDFNTAGQIRDDDLLKHLVKPMREGVLMTCLMDCCHSGTVLDLPYNFIADGEHYGMERNENFDL

SNLMDAAMGVAAAAAAAGVAGDIVDECCVIL 

 

>Tminiscula2 CAMPEP_0201033658  
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XAGGACTSAILQVIYKEEQPSCENLTFMDVFLQTREVIKSNGFEQIPQLSSSRCIDVNQPFDLMTNKYGNE

GTRYAVLIGINYTSHRRGRLRGCHNDVHNICKYIMDVGNVEESNITILLDDGTSTPPTRENIMQALDELTQ

KCQPGDTAFVHYSGHGGRVKDETGEDPTGFNSTLVPLDFNKRGVGHILDKELYEHLVCAMPSGTSLTCLMD

CCHSGTVLDLPYNFVADGEQTEMTPVKDFPFVKLIMLRQALREAGVERLMDLRDSDKREQVKAAMAEKLEA

LARLGHNFDVRADFACGAKEEWRQERHEAGGNVFGGVYVLCDCNX 

 

>Tminiscula3 CAMPEP_0201021774  

XELEGEATNTQYHQSIAPRIVTMGFFNKIKEAAIEKAKQEMLAQLGMSGDDEEGGQQMTTEEFERSKPDEL

RKDIRMISGCEDRQTSADVSNVSSFQLPDPAGRAGGACTSTLLKILYADERVPEEDLSFTEVLEQMRAHLS

SGGYTQIPQLSSMNPIDVSHKFDLVPDTATGTKRAVMIGINYVGDNPGELSGCWNDVLNMKKYIMDVHGFE

EDDIVILMDDGEHIEPTAENIINAYKTVVAEAEEGDAIFLHYSGHGTKLKDDDHNEEADGYDEALVPRDYQ

STGMIRDDDLYEILVKGCPDGVHMISLMDCCHSGTILDLPYIFKGDGSQTEMILDPELNLDSFIEMLTGKL

MDFMMKKLGLGGD 

 

>Tminiscula4 CAMPEP_0201050048  

XSWARKGDSRSRNRSNHPAKIAVILLRRRDGATAVAAGGREIKEMVRVGQWGLATLHPCRDRLERARRRKF

TIAPITIVGAEANPNRENRQETAALEANLDPEKRINPKTKTEAVAERIAGTEEGIGRQRIMTKLTNGETRV

AAVANLDPDNPNLNRKTKVTAMLAXSPQKQQSKKPSKHNNSNNTRSNSQRQHRSNGTRSSPAKPKKQPSSK

KRQKFADAAQKAIPATVRMISGSHDAQTSADVSNINSQFQLPSPAGKSGGACTAALLQVLYQHYENDEDED

DLSWVDVLRRMRNILDDKGFEQIPQLTSSRFIDVRDPFVITPTDGSFNYKHNTQRAVLIGINYTGQSGELS

GCHNDVHNVARYLTEVQGFRKENVTILMDDGMHKAPTKSAILGAYKRLVKESREGDVVFCHYSGHGGRLPD

DNGDEEDGYDETLIPVDYDKKGQIRDDDLLKILIHPMPKGVTMTCLMDCCHSGTVLDLPYRFTADGDVEEM

EMNERCDFKDALWSGFGLAVGMAAGNAVANAAVSALTPDPPAPEMMILGGGPNAIHEYSDTDCCAIS 

 

>Toceanica1 CAMPEP_0192891684  

MGFFSSLKKAACDAAKQKIYEELGISQSDAQPQSGQMSREDYEANKPDELRKDVRMLSGCADHQTSADVSS

VSKFKLPDPAGSAGGACTSTLLKILYADEENPETQLSFTEVLETMREDLKGNRYSQIPQLSSMNPIDVSDT

FDLVPPEATGTKRAVMIGINYVGDSPGELSGCWNDVLNMKRYIMQVHGFDEENIVILMDDGEHTAPTFRNI

IDAYKIVISQAEEGDSIFLHYSGHGTKMKDDDGDEEDGYDEALCPRDYASAGLIRDDDLYDILVKELPDGV

HMFSLMDCCHSGSIMDLPYVFKGGIDSEMHLDPEINLDAFIQQISGKLKEYIERRLRERWG 

 

>Toceanica2 CAMPEP_0192912886  

XDDGALRTPHGGDDGKVLARAFYDRATDEEXPMSLAICEPYPAENKVKVLYSQKAGCYDVSKRLASQLLSS

YRLTQALSIESFLLTGCRKMPDRQNSRRQKSTSGRRRKEDDAAKQKSTHHRRRSSSRKRQPSTSERRSKSR

GRKKTQSRDTRKSARTDVRSRSKSQPRTGVGSKSKSARTEKTKPQDASSSRSQKSRSGRNSQGGRKRSSGA

KGRRAVGPNKTPSAKRRSHFAEEANKAIPALVTMISGCHDAQTSADVANLSSQFKLPNPAGKSGGACTAAL

LEVLHCSSSDDEREMSWVDVLRRMRIVLNKKGFDQCPQLTCSRMINVKDRFFITPPDFNEVNNTKRAVLIG

INYTGTPGELRGCHNDCLNVARFLREQGFRDENVTMLLDDNKHRSPTKAAILSAYKKLVRESKPGDVVFCH

YSGHGGRLPDDNGDEDDGWDETLIPVDFKTAGQIRDDDLFKFLVHPMPANVTMTCLMDCCHSGTVLDLPYR

FTADGDLDEMQINDRCDFKSALYHGLVLGAGLAVGDVVASTVISGAVNAFTKPSDLDTAGMVLGGGHSMDS

DMIVATSFEX 

 

>Toceanica3 CAMPEP_0192912014  

MSSFQSRIEEEIPADFHMISGCDDHQTSADVHNISSFQLPDPQGRAGGACTAALLQVLYRGDSPQDQSSSW

VDVLRQMRRNLAAMGYEQHPQLSSSRLIDVNSPMRITNGHGGTRRAVLIGINYVGQQGQLSGCHNDVRNIA

KYLSSMGFQQHNMTILMDDGMHEEPTYRNIMEAFKWIVQESQPGDTVWIHYSGHGGSVEDDDGDEEDGRDE

TLIPLDFQRAGQIRDDDLLKYLVKPMKRGVLVTCLMDCCHSGTVLDLPYNFYADGRQTSMRRNEDFDMGHL

MEIAAFGVTMAMASDLAGMAAGAAGFASAASGGGAEEILDECCVIL 

 

>Trotula1 = throt11193 = GS1 CAMPEP_0192965622  

MLRERARAAARQRMDDFVDETFGPPSPQADDRDVEITDDDAPTSDPEFDQRAEEAIPANVRMISGCHDTQT

SADVSNVDTFQLPDAAGMAGGACTSAILQVVYKEEEPSSEDLTFMDVFLQTRDVIESKGFDQIPQLSSSRC

IDVQQPFDLMSNEYGNEGTRYAVLIGINYTSHRRGRLRGCHNDVHNICKYIMDVGKVEESNITILLDDGEA

TEPTRANIMEALDELCQKCEPDDTAFVHYSGHGGRVKDETGQDPTGFNSTLCPVDFDQPGVGQILDKELYE

HLVCAMPAGTSLTCLMDCCHSGTVLDLPYNFIADGEQTEMEPNQDFPFLKLLAMRQALREAGVETFRDLFD

EEKREQLKASYDAAYNESMEGLGRDIGGGENFGRAARRERRQNRRANRRKR 
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>Trotula2 = throt1069 = GS4 CAMPEP_0192960494  

MGFFNTLKNQAIAAAKEGMLSSLGVDADGTDGEQMTKSQYEESKPDELRKDIRMISGCQDKQTSADVSNVE

QFELPDPAGQAGGACTSTLLRILYADEKVPEEDLSFAEVVSTMREQLAEGNYTQVPQLSSMNPIDLNAKFD

LVPESATGTRRAVMIGINYVGDRPGELSGCHNDVHNMKKYIMDVHGFEEENIRTLMDDGENEAPTRSNIIA

AYKAVIAEAEEGDAIFLHYSGHGTKLRDQNGDEADGYDEALCPRDFQQAGMIRDDDLYDILVKGLPNGVHM

VSLMDCCHSGSIMDLPYIFKGDGSQTEMELDPEMNLDAFIECISGKLVEFLKKSLGL 

 

>Trotula3 = throt10365 = GS3 CAMPEP_0192967966  

MSYQDQIASQIPAEVRMLSGCHDTQTSADANITSFELPDPAGRRGGACTAALLQVLYDDRNGDPQDFQGQS

WVDVLRAMRNNLAAEGFSQVPQLSSSRMIEVNDPMTIINEGGGGTKWAVLIGINYVGQNGELSGCHNDVHN

ITKFLTNSQGFEQENMMTLLDDGHHKEPTYRNIMDAFSWITRAAQPGDTVWIHYSGHGGRVEDQDGDEDDG

YDETLIPVDFQSAGQIRDDDLLKYLVKPMREGVLMTCLMDCCHSGTVLDLPYNFIADGEHLGMEQNEKFDL

GGLMEVAAGVAAAAAAAGVADDIIDECCTIL 

 

>Trotula4 = throt16314 = GS2 CAMPEP_0192949914  

FVVPLVVVPPSHHPTATTFSNTNSNTSTANVPPINIIMSGEKRSSKKTSVQSKSIRDNPPPPPPPRPKRQS

SSSSGIGREKSKRENGGSGRSVGTKSIADTKVSKSTVDRHELVSRTAPIAAPAANPEREMPKAVAQGANLD

PEKHRERAVPKVAVPLAVGANPKLEEIGAAAVAEPGHKTAAXSSPKKQQSKKSSNSKNDSSTKSKSHKNGT

RSSPTKQPSSRKREKFASNAQQAIPASVRMISGSHDSQTSADVSNINSQFQLPNNAGRSGGACTAALLQVL

YQSHEYGHDDISWVDVLRQMRDVLNEKGFEQIPQLTSSRMIDVHDRFAITPADGSFSQRNNTKRAVLIGIN

YTGQKGELSGCHNDVNNVARYLSEVQGFKKENVTILMDDGNHKPPTKSAIISAYKKLVKESKKGDVVFCHY

SGHGGRLPDDNGDEEDGYDETLIPVDFEKRGQIRDDDLLKILVGPMPEGVTMTCLMDCCHSGTVLDLPYRF

TSDGDLEEMEMNERCNFKDGLWSGMGLALGMAAGSAVVDVLTPQPEMMILGGGPNAIHEYSDSDCCVIS 

 

>Throt14982 

EERNRERRSRNGGEGSSHHQHGHNNNNNNNNNNSRSTNNRSDRDNGVGRSISPLHSSVGSGNTSGNASGSA

FGSHSDLSRVMPGGGATSPGLSSIASTKIADDTVQLDLPMADLMAYLQVVANNSSNLPLTRRDDPELGRTV

SSLTAEEYAFKCAAFVPSNVRILGGQFGKYGRVWDLPTSEEFDVTDGTREPGISHGGSCCNALLKAMYDTE

SEVNNIASPHTVDAKDLFDDDDDETVDTAGYTVDRTIASFDTLVLNDGSNASAMSWAQLLRKMKPEMQGVG

FNQVPAVTSSYKFDLNEPFSLVPPDFKKGVNQKRALLIGCNYRRMPDAELKACHDDVRSVKDFLVNVYGFP

ESPELMTVLMDDKKHKHPTHSNMTQAFKKLAERSQPGDAVFVLFTGHGCRVLDSPIDESAESYDEALVPAD

YEETGIIRDTLFFKTLLAPMKKGVTLTCIVDCCHTGVMIDLPYLWTTKGDKGEVLPKMSLNNDFSFVRFLK

VVKTLYESSVFTRIGKTVGTELDKQLPGRDDETVIETVGSLETMPENEQPEKKKTFFEKLCSPATLAQSII

NCTLQAEDHQYSDDEATLGRNNTLDEEHSQYSYDS 

 

>Throt6337 

KIKEDHDSRQIIASNFSLLTSDPSETTNDRTAPTPTSAANDPLQSSSNFHLNPVSDISTMFGANGKKYADV

IASKLEKAVGDHLSSKAPQSTESATERMGKVTGKRRALFIGINYFGQKGELRGCINDVHNIQGFLTSNFRI

DEVMVLTDDQKDPRYIPTRQNILNAFKWLRNGAKAGDSLILHYSGHGGSVKDTDGDEEDGMDETLIPVDYQ

KAGQIVDDEVHTVLCRGLPKGVRLTAIMDCCHSESMLDLPYIYTINGDLQIIETSKQEGIVTLIGAGTRFL

LDGNKKNAVSNFKTGLGLLMSGGGGGNSEAREKTIKTRSTEADVIQISGCRDSQTSADAQIAGQATGAMSH

ALISCLKKNKNQTYTQLLQSMRGTLEGKYTQIPMMSAGRKLVMDHPFTI 

 

>Throt7051  

FTTLDYKSAGGSKVKISQHKMGFFKKTGALSSYPARRNRLQNEQNHQNPTAANPPSNYGAHNPTPMPASVY

QTNGMSVAPAAATTTTTAAVAAPYNAVAYGAFPGNNAPVQATVYIPGQGASTAPTPVSTAAPVQATAYVPG

TVSSIPPAAATATAQVHTAAPVQATVYNPNNDSTPAANPSFLGAQQRASFNNGNGNYNANESSFWECSVCT

FPNLRTEPNCKGCGAVIPPGMLYSAASSATAQQPPTQQRPPQDAYNNITSQMNSMGLEGAKIGGAGTTSAG

APSSAANTGAGVMRVHIPLNMTTGQKIKVRSPDGKEVVQTIPPQSQWHYDGTQPFFRMQFGGSPAPPTTAY

GRDDGNNHNTNAPTMAHDVPPMHTTAWRDFCHAPGAGHYSSPPLALQSVPSTPIGSGMPMRPNGRHKCLII

GINYTGSRAQLRGCINDAKNMQGLLRRNGYPDDGSHMLLLTDERNRGREYQPNKEMITKAFAWLMKDVRKG

DVLFFHFSGHGGQQRDTTGMEVDGYNETLIPVDYDRKGQISDDVLWGSLVYRLPEGARITALMDMCHSGTG

LDLPYDYNVDTRSWTEDINPAHSAGDVVLFSGCEDAQTSADVAGAGRQAGGAMTQAFMGAYNTCNNDAATY

HEFLTAVKKELRKKKFSQRPQLTSSQRFDAKSRVFALGYASGGCGGGGGSIPSVIEPNHNPKIGRMKRQNI

RRQRHGLGGGGGNNFFGMMAGAAGAALFADALF 

 

>Tweissflogii1010-1 CAMPEP_0193034156  
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MGFFNKLKNAASKAIKEDLLKSMGIDDADDGGMTRDEFEANKPDELRKDIRMISGCADRQTSADVSNVSSF

QLPDPAGRAGGACTSTLLKVLYADERVPEEDLSFTQVLEQMRRHLKEGGYSQIPQLTSMNPIDVEAKFDLV

PETATGVRRAVMIGINYVGDEPGELSGCWNDVLNMKKYIMDVHGFEEDNIVVLMDDGENTEPTRENIIEAY

RTVVAHSEEGDAIFLHYSGHGTKLRDDDSDEADGYDEALVPRDFQENGMIRDDDLYEILVKDLADGVHLVS

LMDCCHSGTIMDLPYIFKGDGEMGEMILDPDMNLDAFIEQITGKLIEFLQSRFS 

 

>Tweissflogii1010-2 = 36-1 CAMNT_0037344015  

IAHNILINRYFLIGVFQSLQTSFQRIMAGEPAKRSKSSRDDAPPKRSASSASHPKHSSSSSRQRSKSDADR

HDKSSSSKNGGDLKRSQSSRHGQPKSKHPKSKSPKPKPQDGGSKSKPSSNKKSTNKDSQKKSASASKKKSK

PVENYGTKVVATNGSANKAAAAAMNEKKKAQKFNKDAQKAIPAQVRMISGSHDAQTSADVSNINSQFQLPD

PAGKSGGACTASLLEVLYDIHNNGLDGKVSWVDLLRDMRDVLEDKGYEQIPQLTSSRMIDVSHPFAITPSS

FDSSKNKKRAVLIGINYTGQSGELSGCHNDVKNISKYLREVQGFKKENVTILMDDGQHKEPTKANIIASYK

KLVKDCKSGDVVFCHYSGHGGRLPDDNGDEDDGHDETLIPVDFEKNGQIRDDDLLNMLVNPMPKGVTMTCL

MDCCHSGTVLDLPYRFTADGDLEEMEMNERVDFSDEFWSGFFATAAVAAVASKVDPPAEMMILGGGPNAIH

EYSDTACCVIA 

 

>Tweissflogii1010-3 = 36-2 CAMNT_0037378133  

YVLINYCSITFSNHIFQTLSTMSFADKVAESIPAEVRMISGCHDVQTSADANITAFELPDPAGRRGGACTA

ALLQVLYDETNGAQDNSADMSWVEVLRAMRENLAAKGYSQVPQLSSSRIIDVNEKMDIVKDPEGTKRAVLI

GINYVGQQGELSGCHNDVKNINSYLQEVLGFERENMKVLMDDGMHEEPTFENIVRAFKWVVKESAPGDTVW

IHYSGHGGRLEDQDGDEDDGYDETLIPIDFQSEGQIRDDDLLKYLVQPMCEGVTMTCLMDCCHSGTVLDLP

YRFIADGDHVEMERNENFEFKDFLTAAVGVAAVAADIAGAAGALDECCTIL 

 

>Txantarctica1 CAMPEP_0200975774  

MEEAIENAKKAIPAEVRMISGCRDEQTSADVSNVASFQLPDPDGSAGGACTSALLNVLYADHKKLEEDLSF

QQVLLKVRDVLKEKGFAQIPQLSSSRPIDIKNTFDLVPNHVTGTRRAVMIGINYVGDNPGELAGCHNDVGN

MKDYIQDVHDFDEENITLLMDDGEHISPTRDNILAAYRRIVEESQPGDAVFCHYSGHGGKLRDDNGDEADG

YDETLVPVDYATEGQIRDDLLFKNLVGGFREGVFCTFVMDCCHSGSVLDLPFQFKADGENDSMGVSSGFDF

NSLLSMAASMNDTNMFADIASNPQKLLALCGSCTIS 

 

>Txantarctica2 CAMPEP_0200957050  

MSDDKCDDKLCGIDMDGICLPSKDKDNKLVQAEEGSCRQSPKSASDMEDEAETRDINETENEDTATEDKVR

KDAATAYSDNSGTDNKNRSIQADVFMLSGCEDSQTSADVSNVSSFQLPDPNGRAGGACTSALLKVLYSNQA

AVTDLTFVKVLTKMRTVLQSGGFSQNPQLTSSQEMDVNQQFYIVPPRCQGTKRAVLIGINYTGQSGELSGC

QNDCINIKDYIMNVWGFEEENIVILMDDGNHTNPTRSNILEAYKNLVTNSEDGDAAFCHYSGHGGRVRDDD

RGEEADGYDETLIPVDYDTSGFIRDDDLYSNLVCAMSQGVTLVSLMDCCHSATVLDLPFKYGADTTDTNQI

GSFVTFGRGKIIIIICIIAVVITIVVLVALYLA 

 

>Txantarctica3 CAMPEP_0200971514  

MGRFFKKIFSGVREALSDKDGARNEFEDKKPDALRNEIRMISGCEDSQTSADVSNVSGSGFSLPDPAGRAG

GACTSTLLSVLYADEQVPEDDLSFTQVLNAMRVNLAEQGFTQIPQLTSSNPIDVNADFDLVPANATGTRRA

VMIGINYVGDDPGELRGCHNDVLNMKKYIMHVHGFEEDNITILMDDGEHDSPTKENILEAYKKVIEETEES

DAIFLHYSGHGTKVKDRDGDEADGYDEALVPVDYQEEGLINDDDLYDILCKPLAKGATMVSLMDCCHSGTI

LDLPYIFKADGSMPEGMQLDESLDFDGLIQSFGGHVIGFLTNFLK 

 

>Txantarctica4 CAMPEP_0200971326  

MSDFDAQVAKLIPAEVHMISGSADSQTSADVYNVSQFQLPDPQGKAGGACTSAILQVLYRDDQDYSNELTW

VALLRKMREVLNGMGYDQVPQLTSSRLIDVNEPMYIVKPGTDGGVKRAILVGINYTGQQGELSGCHNDVEN

ISGYLQKVHGFPPDQMLRFLDNGVDHSPTRANLMSAFERIAAYSEPGDTVFMHYSGHGSRVKDYNGDEDDG

FDETLVPVDFESNGQIVDDDLLDKFVKPLKSGVNMTCLMDCCHSGTVLDLPYRFTADGDVMVRDEGFGGLM

DSPENVLALCCCLALLADFL  

 

>Txantarctica5 CAMNT_0047144487  

QPHNNNIITPTAPFNSTQTAAAPPTRPPPSLSNKSAWFDYYDRDYSGKLSRDEIIRGAVETLSVPYGSKKY

NDISNTIHSVWVVFDTDRSGSIERHEFCGPDGFGESLQQAMMTMNNSQSTTTTQQSKKKVRVGIPSGYGPG

KQVMVPSGGKTEIVTIPDRSEWIYLNTGQATFDIEIPTSSHYSAVQQQAKPQKPTTMTKTVRVGIPKGSNP

GSKVNVPTSDGKTNIVTIPDRSKWIYLNTGQPAFDIQVPTAQQPQAAHYSAGGGTDITTSASSYHTTSSSS
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ASLPPWKNYNDMIPASYQPPPLGMKSVSVSPQSNLSFVKTSSRRRALIIGINYTGDKRAALRGCINDAKNM

KNLLLRNQFPNDGSHMVVLVDDSTSSNNHRPTHSNIFKAMQWLMQGVRGGDVLFFHFSGHGAQVPDRTGHE

ADGLNETILPLDYKKGGQITDDEMWGSLVYPLPAGARLTALMDCCHSGTGLDLPFEYQKGKKTTNRYGMTS

TSSSIRNANWIEDINPAHSQGDVVLFSGCQDDQTSADTFSTNTEAGGAMTQSFISAFESNPYSTYPEFLSA

IQRSLRQRRFSQIPQLTSSQAFSAEERIFSFVDGIAPNRNPHIGRIKNKHVRPGRTSDRGRGIGP 

 

>Txantarctica6 CAMNT_0047161225  

FTLGGNNNKRALLVGINYIGQNGELRGCHNDVYNVKQYLVSYHGYRERDIQILVDDYNNRSIFPTRQKIIS

ALQYLVQSSVAGDAVYFHYSGHGGLLEPNAFRSSSKKDYDETLFPLDFDQSGQIRDYSLYQNFVQPMPAGV

VVTCVMDCCHSGSVLDLPYSFQPTHEVGDRSLIPMGTNTMDLSNLAFLYILMGGTLPVGGLFDSVTDTLQS

SLGDGFLEDYQGTGMGNEEMMDQFTEGGEDTAAPYGEDEDIARQGENFNYYDDNDGGGEILAPPADAQENF

GYNNNNNYEENQNNYEENQNYYDVGGDEGEEATNLPDCGSCIADVLNDLLSEGGEEY 

 

>Hsinensis1 GAUA01013815.1 

MSSFYENAEKTIAAQVRMISGCEDVQTSADVSNVSSFQLPDPAGRAGGACTSTLLKILYADKQAPDEDMSF

QDLLLKMREVLDEKGFTQIPQLSSSRPMDVATKFDLTPEDFSGVKRAVLIGINYVGQQGELAGCHNDVLNI

KEYIMDVHGFEEENITVLMDDGVYSDPTRENILNAYKELVASSEAGDVAFIHYSGHGGKLRDDDGDEADGY

DETLVPLDYMSAGQIRDDDLLTTLVIPMAAGVFMTSIMDCCHSGTVLDLPYNFKADGEQTEMQESEGFDFS

PMLALLLA 

 

>Hsinensis3 GAUA01014143.1 

MSNFDQKVEQMIPAEVRMISGCADSQTSADVSNVSNFKLPDPQGRAGGACTAALLQVLYRDESAPAQDLSF

VSVLRQMRQILDAKGFSQVPQLTSSRIIDVQNKFTIVNPKEATMGGTRRAVLIGINYVGQQGQLSGCHNDV

KNMKKYLMQVHGFEEHNMTILMDDGYHREPTYRNIVNAYKDVVRQSLPGDTVFCHYSGHGGSVRDASGDEE

DGYDETLIPVDFQTAGQILDDYLLENLVKPLSRDVLMTCLMDCCHSGTVLDLPYRFTADGD 

 

>Hsinensis4 GAUA01006240.1 

VGTQVADDQIHINLAMADLMAYLQVVASNSSNLPLTRRDDPELGRTVSTLTAEEYATKSAAFIPSDVRVIG

GSFLKYGRVWDLPTSEEFTVSDGAQEPGLSYGGACCNSFLKVLYDIENEESVIMGQSEYMDSNNLFDDDDE

NISVSNDSCTSLDLGNDEGSGVTWTQLLRKMKEEMREVGFSQVPTITSSRKFDLNQPFSFFPENFDPTQNK

KLSLLIGCNYNAVTDAQIKASHDDVRSVKDYIVNVHGFPEKKGAMTILLDDKEHSPPTHSNIIQAFKHLAE

ESKPGDAVFIQFSGHGGRVLDTRLDSEGECYDEVLIPSDFTTKGLIRDTLMFKTLLAPMRDGVTVTILLDC

CDTGVMLDLPYAWTTKNDRLDIAPPKLSLNDNFSFVRFLKVVKTMYEMSTFTQLGRTVGSALN 

 

>Fsolaris1 Scaf102 GAX16243.1  

MGFLSRALKETFEQEKPQQLRGDIRMISGCLDSQTSADVSNVQSFQLPDPAGEAGGACTSALLNIVYKDHH

NTAADLSFTEVLTQMRSMLKAKRYSQVPQMSASREIDVNTKFDLVPDNATGTKRAVLVGINYIGHSQGVLS

GCHNDVKNMVDYIKDVHGFEEQNITVIMDDGEHPEPTKANIVAAYKKLIEESQPGDCLFCHYSGHGAKIKD

DEQGEEKDGYDEVLVPVDYEQAGMIRDDDLFDILIRPMQQGVSLFCLMDCCHSGTVMDLPYIFKADGIFEN

MEIDENFDFEKLFKKVGEVAVRELGNYVKNKYLKDVL 

 

>Fsolaris2 Scaf183 GAX22319.1  

MTDYAERIEHAIPAEFHMISGSHDMQTSADVFNTSQFELPNPAGKAGGACTSALLQVLYKDNHAASSQMSW

VECLRKMRSELNRMGYDQIPQLTSSRLIDVNKPMTIVPPGSTGHRRAILIGINYIGQKGQLSGCHNDAMNI

KKYLINVHGFKESEMLILMDDNKHHPPTRRNIEDAFQRITQYSQAGDVVFVHYSGHGSRIPDLDGDESDGY

DETLVPVDFKSAGQIVDDEILKLLVKPMKAGVTCTVLMDCCHSGTVLDLPYRFSADDSQMRLDPRMNLEKY

LGKFDVQTVLCLALLACCLADLLN 

 

>Fsolaris3 Scaf132 GAX18784.1  

MRGNPTISDREFDQRVKQVIRSHFHMISSSADHQQSEEAYHAGKFQLPNPAGKAGGACTSAFLQAMYQRGE

GANWVETLQEMHDILQGMGYAQTPQLTSSRLIDVRKPLQIVPAGSGRRRALLIGINYVGQEGQLTACHNDV

HNIREFLTEVYGFKESEMLILMDDARHNPPTRRNIEDAMIRLTRYSQPNDVAFVSFSGHGGNTRDTSGDEA

DGMDETLIPVDFRTEGHIVDDDILRLLVKPMMTDVHVTVLMDCCHSGTVLDLPYKFGANDTRVQRESGFNL

DQVHESQLTVGSYHAPGTVLSSWSLHGDKEKPPKEEKKSPKKSKKKKKAATFQPKKKKNKDMTKVEENEQQ

EVGPKMVGGQAALPVRRASKKSAAPAPGDKKCSVM 

 

>Fsolaris4 Scaf78 GAX14314.1  
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MGNSDSKPEVIEIPLPGAVETLQQGDQGEVDHIDPIEASTSRNESRDERDTQDNELPVTKIRDDQVHVNLA

MADLMAYLQVVANNSNQLPVTRRDDPELDRIVSSLSSEEYARKSAAFLPADIRVIGGTFTRYGRVWDLPTS

EEYTATDGALEPGRSYGGACCNTLLKVLYDSANDAAGAAQSEAAAESLFDDDDDETDTDPLPKSPKSGISL

DFGGQSSVSINWIDLLRRMKVEFKEIGYAQAPKVTTSRKIDLNKPFSLTPENFNPEKNKKRSLLVGCNYHE

LKDAELKASHDDIRSMKDYIVNVHNFPEGKEYMTVLLDDGEHPPPTFMNIVEAFKALSEESQPGDVVFVQF

SGHGGRVLGDPSDQVGTYDEVVVPSDYKSSGLIRDTLMFKTLLAPMRYGVTVTIIIDCCDNGMVLELPYCW

GTMHDKKESIAKVSMNKDFSFVRFLKVVKTLYESSVFTQLGKTVGSALNPLSPLEDVVSSRREKEKNSEKR

NTKASKERGDTIFDALAHACTTVRFDDRVICRTGKTDNSVEEESKKASSDAGSLIEKVLNCTMMERDEDFS

DDDSFKSNSYDVGSNSFDSLTEEDEPHRSHRRRRR 

 

>symbA1-2 GAKY01119793,GAKY01119787,GAKY01119790 

MGNAGCCSSSDGNPQFEILAAPRDIVGRKKALLVGLNYRNTRAELHGCINDVNNMQQVLVKQYGFKLEDIL

MLNEDQDKSQWPYKKVIIEGLQWLYKDAKAGDLLFFHYSGHGSQYQLDKKGMPADCICPLDCLDKKWPEAV

ILDTEIHQELYDPLPKGCKAVCIFDCCHSATVANLCETMVVQEGPMTAARKEKMVKALTDQKNKAAATVRF

YQDINSGKLDL 

>symbA1-5 
GAKY01160523,GAKY01160524,GAKY01160525,GAKY01160526,GAKY01133546,GAKY1133547,GAKY01133551,GAKY1133554 

MLAPPERDEFGKLPLEDTTEAPPEDDDGLLAPEETDGDHLDEIPEAPREVGSYQHQQHHYSGHHQYGHHAP

YVSQLASYGSHGHHGPYALASYGSPGMYGQGADGSYGSYGMYSADGFQQLYQPYSGYAYHLSGLGMAPMAP

QPSQHVQISSGQAGQMVTSPSHQAAPSKPAKPETAAKLHVTGQRRAVTVGVNYIGTENELRGCINDSDTFI

TLLTEDFGFSVSDIRQLRDDHPQRMPTRKNISAALQWLVKGAAAGDHLLFHYSGHGSQRRDSSGDEADGKD

ETIVPCDFNRSGMIADDELRRMLVDGLPKGCRLTVIMDCCHSGTGMDLSYKAKVLHDGSLTIRAVSSRQRH

PTGAEVVLLSGCRDVQTSADISGGVAGNKAAGAMTTAFRKVISKKRDISYHHLLLEMRSFLKQHSFDQVPQ

LCMEFHLNFEEPFLPEADPPVAQPPAPLRSTQRRALTIGINYFSLTPGQGRLSGCINDSETMIAVLKETFK

FEDGQICRLRDDRTNLMPTKANILSAMRWLTQGVGSGDELFLHYSGHGGRAADRSGDEITGQDDTLIPCDF

QTAGQISDDELHSLLVEHLPEACRLWVLFDCCHSGTALDLAFKVTASAALXLDSRRLRCTKMRSRHRRPSG

RPATPANGEVVMISGCKDDQTSADIQSGSSAHKAAGAMTTAFRHVVSPTISCEDLLLQMRQFLRRNSFAQV

PQMSSDKYLQLDSAFTNYQTKRXXXXXXXXXXGRCAYGISATACRQRDGRGHTHSSTRGTDSRTAAQVAFA

NGACQSAVSCRMQHGDAATVAPSKSRRAASGLDESKLVRPLTSSSSEHLAVQRDRKS 

 

>symbA1-6 
GAKY01019324,GAKY01019325,GAKY01019326,GAKY01019327,GAKY01019328,GAKY01019329,GAKY01019330,GAKY01019331,GAKY01019332 

SSDLAPLAASAMGKVCSVLSGRPAPADICAVIKEAEHRAEEWDCWAFGDSRDVSPKAAKQEPLTGARRSLL

IGCNYAGTSNELHGCANDVRRMIPVLAKLGFPSDGGSQKVLLDEEGVDGPKPTHANMLEGLDWLVAEAQPG

DALLHYSGHGGREPAEEGGYHETLVPLDFETAGMLRDTELFERLVKRLPEGCRLTCILDSCHSAGALNLPY

IFVGTEEELRKAVAGEAVRMALAMRWKSDLEKWRQGSSKELFGDVSSLGKNLWKMYQDGQSGYVTDKETTK

GVAVGEVVAITGCRSDQTSADVGDVSTFGLKQVSGSAGGALTSALVEALEGQEELTYAELLERIRQELARK

GFSQVPQF 

 

>symbA1-8 GAKY01116216 

MANFMDELATGSRRTWRDLCKKETPTVGSDGMLKGIWREAVIAAVACEKAGKAGRFADGPAGQVLDYLLER

GFNKFFTNAEQTEEAAHAGRIRPSMAPSGAGAAIDSWSGGGKPHEYRPGKDDGKKPGSGDLQIRCGNCGNV

YGVAVPPGTAPGATVQARCPHCGTTNQAAMPHGGGSPSSPMKFTGGGAPPRPSGRQKALLIGVNYFGTRAE

LRGCINDVHNLFRLLTETYGWQAHNIRTLTDDGRGGGMPTRHNITQHLRWLAEDAMPGDVLFFSFSGHGAQ

KEDPQGFEEDGMNETILPVDFEHAGMMTDDEVSDYIVKPLPEGVRLTSVMDCCHSGSGFDLPFTWDPRRGM

WREAVNPFLCRGDVLMFSGCEDDDTSSDAASMYAAPGGAMTTAFCDVLRRNPRPIYPELLQLLHRHLSMGG

FSQRPVLSSSQQFSLDRPFSFDDIHPNMNSQLGRIFRQRFPPRPRPMSGPLADMLGPLGMLAGGLVVGALA

GEALEGGVGLLGALFG 

>symbA1-9 GAKY01183850,GAKY01183751,GAKY01183753 

KRLKPSVWARETMGAGDSKCNCGLCHCCGDGPLEPWRDSGGCIRMLIIALDYDYAPSAELTCTKDARTMYR

MAGRAGVDDITVITDKAGVGDPSFPTRSFVLRHMRQVAKRCEEGDWFVWFWAGHGVNVPDFNGDEKDGFDQ

AFVTPDVTGRLTESAVLIDDEFAMALDTFVPDGVRILCINDCCHSGTICDIDSFMYKHDIYSISASQDNEE

AEDMGEGGVLSTALRRAVRTLSVEYGSQEFSIMDVFQRCKRFAVRLTGEQNINLQYSGPKPSVVAWPLCFP

WWTYLQKAGLMKVDIQEFAEDGLDSDEDWTVPVAGSPATTSPFALTPGAGVRTNG 

 

>symbA1-10 GAKY01049302,GAKY01049303,GAKY01049304,GAKY01049305 
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MGKRALCVGVNYPGQEYQLYGCVNDCLDWERMLKEAYEFEETRVLIDQYPDGTPTESGAQLPTRANILAQL

GGWLVAGAQPGDVLVFVFAGHGCQVRTNERELEEALVPGDYRDSSALILRDEVHALMARLPSGCYITMILD

CCHGAHMLDVPCSVDTSTGPFTVHQTTARPQEVSRTHEAWMQAYVDHARSRPRFIPTVTASGRTKRSPEGA

GAHVGRMTLNPGVTAFCLAAARPFENARDANIKTYQCGVLTFCIHQALQDLQYRCTFEQLLERAAWKMEDI

RNKYMRMMDQTIQMSFCPNSAPSAVVVFDARYAPVAQHRISQLAQQQNMSPPENLRSPGAPSPEPVRQAST

EFVPSPGYREQPDTNAVGGEVVGVGIVYVQLFSCSDLRPQGMYGQCDPYVKMTCGGVTHQSTVKRNSTHPT

WGDEENKFTFKASDCQVEMLFIEVRNAGRDELIGRVDVPLRSLPSMTWEERRQFLQNGGEVEFRVALYPER

AAANLRPQPGLGMGLGGPMGPMEQQPPPAGTGYPEKPRPPSPPARDLGPSLMGEYDLRAPMERRPMDEEPL

LENIFGKPNLFAAMPDLMSQLSTNAPTGFHEVLPAIPQVGGLSTPALGGLGTPVSGLPAPATAMPAPAAPA

TSRLGVASYTPPPAACFTPPSLLPTAEVGRTASRGLSLEGYYSTGGMAAAKMNTASTAVPTPQVPGSYTYS

TPSPFTYSQAQPGQSALGSNLNAASYPYSSSGTPFTGYSQQIISGQTSQSALGTDLASYTYTAPSYTTSAA

PASLTSYTPQGQIIGTTAQKALNADLSAGAYTYTSAPTALFTGYSQPGQSTGAYGARLATPSYQPPYQVLS 

 

>symbA1-11 GAKY01048077,GAKY01048080 

MSGWSPAAPRPFSPAAAGAAAASGASGASAMGSWRFGPEVRHVEAPASEKVNQLRRSFTSLQAEMQLSFQR

QDGEVASEPFGAFLPNSGREGVLAPVAGGSMALGSSSSLASTVPGGAADVSPSNAKSETGELDVWLKEKAQ

KIKDHVTEMANAQRRAEDVGRSLQDHLDQLAELRRMLRQAQADLAEELAKAQELERRRDALRQEQADLQSQ

IVLREQEFQELRSNRDDVDRQLSRALAEQGLQKNNLEASSKSFQGQAEILAKDIDQSKRQVLELRSSLAGR

KAVLEEKEKSLKMEETVRVEKEMVQREQLSAELDQTRTSLAEAKAVMEVSKRRFDEMEEKGRETTKRLEMA

REELHGLRAEDGESPVRSTVEDAKAILAQKTAKLNQQTLQVEKLEKELQDNREQLEKQSLRMAEVHAEATE

FEMKSKCLDERKLQLQQDLEDKRLLVQQSLAEKDEQQRRLAEARESCARDLAVLKDEEQRVAEARTRYAQT

ADELERDVAAKQHELQTAKSHAEEIQKVCSELEKTRSSRRSLLQDRTAALQAAQARAQDLEEELAGTEAEL

ATAATELQRLEKEEVERATEIEDARQKLSEVQMEIETMQARAQTSRVDDLEATSRALAESLQKAGQERTAA

REKQDALKVELHESESDLKKAEAEVASLTGELEKAQSEAESLTEQVNNLLQSSSGDKSKAETLQKSVEANN

KELDATRGLLVTRQLEVEALHQVLDNENQSHRQELEALEAAAEASTQSSQELAQQLRELERRRDEAADALA

AAESHKLAVEQEIQKVIAETERVTKETYTSLSLLKAQTPQTYAQGAEQKPDDPEAVKLRQLKRQVEAEAQR

VANLRSDLAAREVEVERQASIAAALAPAGGVSELEGSLQQMNMELVRAQESARKSRRQEEDLRNDLAKLKE

RTAATRDKLLYQEDHLKLQGETLAKLESQKAKSEGDVETLTLGLHKLDQENQYLQEAIKHLMQQVEAKHGG

SLDGWAGESCEAQVAREVARYVAEIEQWKRQTEQVRRQKTGEVTRQYQEHEVTVQTLNQRIDKLQKEIIQC

DRCAKSWEEEKSRRTNSAPTSPTVLPGLVIFQRPLPSHHERRKALLIGVNYSNSHAPLKGCINDVWNMQCL

LRYTLRYTPEQLQLLVDGADGRSRPDRAPTKANILAGLQWLIEDVRPGDHLLLVFSGYGAQHPRTPGSNKC

ESYLVPSDFAADLPSDFFEVVASACKSPAQPNVIDQTAKMAAGAAPGGPEEIERQAAAAQKALGNSKASYR

LISMLEVHDFLSQLPQRCRVSLLLDACYTILPGAGPESNSPATFRKVDRGRVEYDKLRNFMSRPRFLELPP

LPVQHTPPHLPRSNSFLPCTLHCFSGCRLKEWCAEFPIEGSVQGAFSWAFLKALAQGHFHIGVYQFQQLVS

NILLNLKGYFRHIDQQPVLQLSAAASPQDVVLWT 

 

>symbA1-12 GAKY01032711 

MGSVGSQICCFLRRACDPEQRVEMRSLAAQPVPPTPQPLTGYAPYAGPGQLATGVAVATPIPYASAAPVVA

CATPVEMSPVCHNGFSCTPHAESIPVTGMAVSSRSVPQTLSQAQVQLPGRRKSLLVGINYFGTEAELSGCI

ADVKRMQPFLEQLGFPSDQQCQMVLLDAPGWPHYRRPTLANMRQAIRWLVHDVRTGDALFFHYSGHGGREP

STSGADGYVETLCPEDYDEEGMLLDTELFETLVRPLPSGCRLTCLMDCCHSGGVLNLPYLFTGTETHWDFW

KMPLAWAWGCGAFGRNTRPPRARTKRGSLPTKLAMSVSLWARLWQSPAAVLIRRVQMWVTSKRSSTSSRPG

AGRC 

 

>symbA1-13 GAKY01017080 

LGVVHEVLSRSVRAMGNTGCCASSDGKPIYEALSAGPPGGRKKALLVGINYRNMGSELRGCINDTINMQEM

LVKQYGFKLEDIRMINEDQEKSSWPFKKVIFEGMEWLYQDARSGDTLVFHYSGHGSQYSADEKAMPADCIC

PLDLIIDRKWPDSVILDTEIHEKLYDPLPPGCKAICVFDCCHSATVANLCETMVVKEGPITASKKEKLIKE

LTRQKDNVAAEVRFYREVNSGQLDIKKKSREEMIQLLEKHAFPKRGPYGPYSDVSTLNYNYLLSTSISAFF

EDSVKAAEARLAAKEKAIAKVQSMQPGEGAEIYIGNLEQDQQTAYGKREAAKDIRLRFIPQPGMDSGDSET

AKPKLLGAGRGYRDVLGQAKYKDHQLWVFSGCQDEETSEDAHVDGTFQGAFTWALIKALKSDGFREAYSKL

LIQIKTYLEGGGFKQVPALSTTHKMYLDCGFLGEEL 

 

>symbA1-14 GAKY01067445 

MELLRCVAEICCGESPQKPRPLVQPGPGVTGAPAPPSQVALTGRRRSLLVGINYFGTQNELHGCVSDVQRM

LPLLDKLGFPSDAESRRVLVDAPDWPQHLHPTLANMRQGIAWLTQDAQPGDSLLFHYSGHGGRMPRSDGRS

EWHETLCPVDMDAEGMLLDSELFETLVRPLPSGCRLTCILDSCHSGGVLDLPFIFVGTQENLASALAGEAA
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QMVMSKNWLQDWQAWQESDDPAMLLSDAASMGMDLWSLWGKYSETREANEQGFRTDEAENEGVAVGEVVAF

TGCASEQTSADVGDVGAQFQLQPTLGAANAGGHLLLEGAGRAGGALTSAFIEAMQTEGEETYVQLLEHLRQ

RLDSAGFSQVPQLASSLVLDLNTPFSVDKITPPPQPGQMPSKSMDRDMPGYGGYGCTDQNQGSVFSDMLTG

VQNMLMAEEATELMEEAGDLLMDNVAPDEDF 

 

>symbA1-15 GAKY01124971 

HISGASLAQAAGSEASGSDIRRVAMGAANDKLASADDRFWQASAKDAPEMWSHVPATYVERVVPEQESLVD

LQLPPCKVISHTVQMAADLEHRPGMLRTEARPAESAGSFNVGGTSNAKDLTPVQISRPLADTPQVHSQGFE

PQSALTQKSEQPSHWTCSACEEPNKAVREQCNNCNAPRPPGSSATEVDTKAAEPGRKKCLLIGINYYGSQN

ELHGCVDDVHRMLPVLEQLGFPHAEDDSSCRILLDSPEWRMDRRPTLANIRAGISWLVAGAQAGDTFFLHY

SGHGGRMPRADGRGDWHETLCPVDMDEAGMLLDSELFASLVQPLPSGCRLTCILDACHSAGALDLPYIFMG

TPENIKKALAGEAVQMAMSKSWLRDLERWEVAEDPTAFLADVASMGMGLWDMWRRYKTATSSNQNGFCADE

PNNIGRAVGEVIAITGCASDQTSADVGDVHSEFDLKPSQGGGHLRVSRTSAGGALTSAFIEAMDASQGRVT

YLNLLEHLRGRLADAGYSQVPQLASSLLLDLKQCFSLATSAQQGSTSAEDAPTWQGQRSGMGGMGGALGGV

GAGGCGGGPWTSHPAPGCYPDSALPNAGVVEPANTAPGLFSFFGGNQAPYRDEATTGYPTGQTDDDPDACG

EDDEYGSENEADDYFD 

 

>symbA1-16 GAKY01140159 

MQLEITVKQAVGLKHDGRHCVEFLLDDHAPQRTRWVDDLYDTQGLVVQPKNFQSSRCTITLKADKSAYKDS

FLHLTLFHQRNVRDDKRAAEAHLPFSGMANRFKGWVSLEHKDKYGGKLYVEANLKEPAPAPPAPAPPRPKA

AAPVLDDSELAEQQAILASIQASQRRSQTGQALPARQSSQNSIQSQSQSPSASPSWPWPDSTSTSQAARPP

SWPDWPGTAAPAALPPVREPVEADPVLPDWLPWPRFKAALQAGRLEALSRSLEPQRAFPSGEPKATGRRKA

LLIGLNYPGTSAQLRNGINDVERVAAVLGRLGFPEEWMLKLTDDAPRHGAPEVAPTKSNCIAAMQWLTHNV

APGDVLFFHFSGHATQDDAEGSDALCPSDFMDAGFISSEKVHETLMRGLPAHVRLTMLLDCCIPCLCPELP

LLYDLEQDRWVVGSSASSSADVVCFSAAGSEMTLEELNQLRMAEHGFVTSAFLQAMQQLAQQRKGPVTYQE

LVSEASQHLRPLAHRALQLSVTQMFDPNVRTFRFFDAIKSKVR 

 

>PfMC1 XP_001350260.1 PF13_0289 

MEKIYVKIYELSGLEDKDNFSCYIKIYWQNKKYKSCILQKNPYKFNEIFLLPIDIKNNVKDEKNNILSIEV

WSSGILNNNKIAYTFFELDHIRRERISSEKINLIDVVKKCTLQISVHIINNNQDILFCNIKDIFGNNKNDK

EIHDAILKYGGNERHIIKELRKEKEIGQYNNIYFNDYVNVLNTDPSQNYIYNDMPKITPNNIYNNMNNDQT

NHTYLKAPNSLYNNENTIYSSNVHYSTYMNNSPTYKNSNNMNHVTNMYASNDLHNSNHFKPHSNAYSTINY

DNNNYIYPQNHTNIYNRASPGSDQTLYFSPCNQKKALLIGINYYGTKYELNGCTNDTLRMKDLLVTKYKFY

DSSNNIVRLIDNEANPNYRPTRRNILSALMWLTRDNKPGDILFFLFSGHGSQEKDHNHIEKDGYNESILPS

DFETEGVIIDDELHKYLIQPLNEGVKLIAVVDSCNSGSSIDLAYKYKLKSKKWKEDKNPFHVICDVTQFSG

CKDKEVSYEVNTGQIAPGGSLVTAMVQILKNNMNTPSIITYEYLLHNIHAHVKQHSNQTVTFMSSQKFNMN

RLFDFEHIIKNKNNQLGQIINKYIEKNKSKNKNKLKHELKNLFFF 

 

>PfMC2 XP_001348537.2 PF14_0363 

MNSMNTYSPLYSSYENINIYKKNRKFEEDNYETSTANISCDSKGRILVKESENDRNESIQKKQMLSSMDNR

KTNKSEKHNISSYYKMRKKASNHLKDKEKLNNNIIYAKNPHANRYDKYYSLNMNIMNNMNNMNNMNNVNNM

NNVNNMNNVNNMNNMNNVNNMNNMNNVNNMNNVKSMYNNNNNSNVYYRISRQNINGKERLLNRYNIMRPQR

SADMLIRNYLYNDLPYEINQQNLNKNINDNNAGSFDNLNKTVFENYNKNILDEYNRNIMQYYNSNLKNYRN

SSFDNIYTRYNNNNNNNNVYSNNNVYSNNNIYNNNNNNDNINNSFQFSKQEGLMKIYSNNNRNMNDYVVKT

SNITRAADNTCAQEQINIPTYNKTVLLKSSPNTENTFNKTLSNILKEQPKRSSMFSFNSSDFFKDFGKLRK

NFVGKKKNKINKDIVINGNIFNNKIIDNNTSNAKSEGNSTLHKIYNFIFPSSVKKLQKKKQKLQVIEDKEK

NSNRAVVMPLKNKIIYINDANITNDKFKHSFENYNYHQTNIPFVSVTNYMNKDSTKNVRSFSSFDVKERIS

PRVIRNGNINNNKNNNINNNNNNINNNNNNINNNNNNINNNNNINNNNNINNNNNINNNNNINNNNINNIN

NINNDFVNDSNINKTVNIHNNNNNLNNYSNTMKSVAKNTQKLSAQKNSLVNDKHHTYHEKLITNIYQFTGG

QSQKSCNIKNQNVKEEKINNTQISYINNTAYNDYTNLPNVETYVLSEKSNNLENKEDNNINEKFKNDNNVD

KKNNDENNIIKHNVNQNNNEVIVMNNQTEEQINDNKFIKPLNNITGIDPKKKNIYNTVMHINDKMDLNKHD

YNYNYNNIIPHNYINSSDKMTNNSLHINKKADDIFQNMISNNDTNVPCVYVNKYINNIFQNNNPSNVTNYI

NTINMNKAPITIDENSNKLDNNINYENVTKNMIYNNYTNNNVLYITKEKSDNKLNNSTNHLNDLKNNYYVI

NPSLLYIHNNNNNIEWNKQYTNNFSKPNFLDKFFYEKKVESIQPHHLNQYYYNNQNVKYNPSHINILENKY

VNQFTNQNENSLYNFTTHHNNIKNNNIDNILLLDKAIRNQSIYYNNNKGDDETKSAEHTTNPSINLLKNNY

EDKNKSNYVHSIVSITDKDNSIYAKNKYAEVVTKNNEKREDAIHKKDEQYIFNNNDNNNDNIHNNNIHNNI

HNNIHNNIHNNIHNNIHNNIHNNIHNNIHNNIHNNIHNNIDVSSRENFFQHDIQNTNQINNKTILDITQNE
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KPNATNEKCLDINNKEKKKKKIKSVHYDMDEILSLKCKVYDELDTCLKCINNLTKNKKLYEQLKKYKHKLD

KDTKTKKLYDECTSEKTGSYYTMKDSYISSLLCNEYKLNHILNKSNNKVSDDKHILSYNHHHNKNNNINDI

NNIKHISKFVNKDNEKTLNNINILNHNNKDPNSGVFLPSDNTESVIYNMNRNRKLCDNNFNVSKHVLYKDS

KGTDSTRTNFYDDYSMSYVKSNVDNVEKKEKIKNNINISDKYFLSETDSPYIGKKKALMITLNYNGLLEGC

VNDTVDMCDHLMQRFGFNDFILLNDCNLCYRNFVTQKANKKNILSNLHNFIVNSNNGDILFFYFCGYSIKL

IDSKFTENYNFALLPQDHSKNNYIYSNEIFNIIKKLQGGKQLCIIFDTTYTSYFVPVPTSITYNKNMNTTE

IYKYNNFSSNQKYLKSLKTFGKIRDRNVDSIFVENIKKPLLYEIYKKENDTNTNDKIILVPSIFFFSPDCN

DRNDFEFSIKNKVRGLLTYCLGKAIELLKNDFSYHDLFVAASQILIDIKKEYNLKYVKFKLSFLNEYSPDD

IKFLSHESLFLKKKLQLDEPLWKPSLKLNNLNQYIQDICNMDERKMLKSSKKKCLLIFIKDIKFYTYKNID

TKNEYFVSCFIKNKNVNILCVRRNNTKEQRIVQDKIFFLEYITLNVTHMENANIYVELFKKKKKNYFVARS

IFNIRNVNGKFSLSDEKKNIIGIIDLNIKCVS 

>PfMC3 XP_001348333.1 PF14_0160 

MVYNNGSLRGRKKIEEKYIPMNRKSTSLKDPSRTKNNNYIKTLDTYINEEDSPTKILSKGKKNKNENIKKR

INEKDNDTDREDAASLNVDYNKNVMKKYNTRGTFIEKVSSSERNIEHNNNIIRKLGSKDYSKARVQTMTTN

IGNHNALKKINPKVPSITSRTKSYTKVMNENKYNNNNSNNSNNNNINSMYYSKKLNNKKYSTEHTQSIDNN

NITSKRLNNKKTATDKAQSTSRYCISNSVKKSYSTKGYNTDRSQTMSRYTLQNKKDSNTNTNRKGYSTHRG

QIIQDNSNINNQAEKKKRNMSLKKKYIKESSNSTITGSNEKKNSNNILKKNSTCDLNYLNKEYNNNNNMHE

HAENVYNINDNEGCSSMQIINDEDVQKNVPEFYTINLGSETKNMGENYIFKNRDKKIKPNIYNERNNMDLM

EHKLNDDMSYNFADHIKDIECYINQLNESNKCNIYKECDPSKLISPVYDNVNDNILENNQQLNEYEKHNDI

LTTSYLKYYSHTNNNNHYYNDEDVHLDLGKTNEGFSNVVKNMDNIPWNETNKKESFSNIKKKIDHTDDRHI

AYVDNSSMKHTMNDKDQYVKNVPYNNTMEEVLLLNEKRGNILGSLISKNHDAKRATSNNNNINNNKYYYYD

NKYSEHGGDSVSSNIGYPHGYKNNNIYNYVNNIKDLSSPLYCNTKTKRAHKFHTDNIMSDQLNKYEDNNKN

DGKFFSGNISSKQKGKNNLTNYTTHSSEYRIKSIESNLTKDYRKSLTYNDIPNFLDYNINNTNVQNSDFGD

SHYINRNVSYKNSMNSNDDIQNSNNNNNNNNNNNMVNNPNEYLVYTNEKHYVRINNKLYEKTRDNTYIEVD

SNSNFDIINDINSSHNSPLDNIKDNTLYHNTNKKEYSDYVSSYSNINKYEDINLPNNIHVSKDGKYLFKNY

SVSQNVSDDNSVQDSFFSRTERSNSQNRYDKNGVNHIEQNYYNNSNRRDDIYYYHNQLKKLERLTQQNIKS

GKYQRNIPQNDDNDHNDDDSEIKEVKKDKTKIDMNKHLHLNDKKIFNQVKRENTGVHMNASKTIKNMKEVT

YRNINNDTNYNNNNVKINYLYSDELGKNKNRDTPLKTKQHGDSLDNKTELKKKIYNDIINNDIINNNIINN

DIIKSGAINNNIVNNNLINNYNADNRNVSNSIFTQHINNINNNFYNSDDERINIIDNNKRMDMTKDESDRF

RNNYFVELEKRKKNLGKTNNTTPISLSKNETINNMMINKRNFFNNYISDKVRDKILKREISCSVNTVCSSK

TNNKTNSNYSSNNNNDNNNNNNNSNPFILDNSIRKSNIIITTSNNAKLINNTIISKGINNNILNINSNKNK

SLNSAKINALGLLSSRNDLNYIMNNNRTSNNHINQHLLYNNRNYSVIKIPNVHKEKRSSKIPHNINIKSNL

NLEPNIKTYTNIKTPINIKAYTNIKAPTNIKAPINIKASTNIKAPTNVKAPTNVKAPTNVKAPTNVNAPTN

VNAPTNANAPTYVNTPTNIKRQEFSNVTLNYKGISKFDINEDKNTTIIPPLHRQSNSNFPFKNTKLNLNSD

MYTEKELIKCKSINNSDIYNYLRNTYNKTPSKFYRTVSYRNMSLKKNKSMLENRKRKTEKKEENLMSTFNY

TSEVDSKYIVKKAVVVGCNYVSEERSRLYGSVNDAYVFCRALVKYFDFLPENILLLTDSLPSNAYIYEDFD

INRKKYINVDEEENIKNNEPLKKKNIFNLFNTNALYTTLKKTNEEELNCNSCKDVEIKNVDISSEKMNFNL

WPTRVNILKAVNWLVRDSIPFGSYVFYFAGKSVQVDNMSGWEGEGYDEAFLCSDPFNKISEHNVITAVQLK

DLLLSINESAQMTIILDCSGGQTILDPAGTENSLSYIKGCKQKGIWPITNPTNKVHKAIYDITILNNTSMK

KYFCRSRYSKLIEVESTSAMIDPLLQSISSLPVAPKAYCLCAATWEQISIEGLFPIIEFARVSQLKKPESY

KTGEGHYQNMNKKNIRAEKSNRNGPNGLINKNNNLSKKTNYEKNFNFTLNMMKMLFSNTNNNENKLDEKEK

INRLGFNENDSDYIDDNYNSDDNNNNNYYYNYDGEKGFKNFQENLNNVGQKDVIKNKKFKDNYILVSHGVF

TYCLIEAIIEFKEKELKYNILEKKNEQFIPMTLKNLINVIQQKMQNIKYNKLKKINQKPEFTIHPGANATN

NNYFVHYSKNIHFQNYKCNFINADLSPFLNVNKAWEEINRTTLRNRKSLSLSSTLINTASSKYFTQKNEQF

KNSYSLKY 

>GtMC1 jgi|Guith1|57223|gw1.16.206.1 

GRKKALLIGINYAGTRNALRGCINDVENMQQLLRKEGFRREEMVILTDDGRGDAMPTRNEILRACQWLVAG

AGLGDVLFFHFSGHGSQQRDDSGMESDGYNETIVPCDMQQIVDDELWNNLVFPLPSGVRLTAVMDCCHSGT

GLDLPFTWKHNRWLEDENPSHSCGDVQLFSGCQDDQTSSDGDVEKFKIGGAMTNAFIRAYNAQPFQTYPEF

LSRLKSNLRSAGFGQVPQLSSSQAFDVNEKVFSLVEGIVPNTNVTIGRLQRRKIRPK 

 

>GtMC2 

jgi|Guith1|156638|fgenesh2_kg.347_#_2_#_2724_1_CCFI_CCFN_EXTA_EXTB 

MDCFGCCPKELQAEAEKVATNEAQNAVSNATRAAPNMQNTMGAGGGNSALSQALNAVGGMQGLMGMVQSLA

SGQTPSLPSTSNATDFKQKAAQALPAEVHMFSGCRDEQTSADVYDTSSFGLPADSGPGGAGGACTNSIMLA
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LSENPNPTWIDLLNRMRTILKEKGFTQVPQLSSSKEISLDGNFQLAAASSSTKALLIGINYVGQKGELRGC

HNDVLQMKDYILKNGYDPASMRVLMDDGSNMNPTRANILDSIKWLVKDAKSGDCLFMHYSGHGGSMKDDNG

DEADGMDETMVPVDYTSTGQIRDDIIFQELVAPLPQGVKLTVIMDCCHSGTILDLPFSFTANDQNTQNYTS

GMTLPMNGNFNWKKIFDIGMSMLKKYGMGGAMGGAQSGMSANV 

 

>GtMC3 jgi|Guith1|101222|au.6_g2324 

MKAEARKSDQAVLFVDTACDDDKHAQKEAIHMIELVLKEETFTDTFSKRNSALSDQSKFRSKKFVDSLTQL

SFESDLIFLEHPRVFGLCMGLNEYKGELKPLETAVQDARELHDKLCSLPQSHSVLSLNPRSPSEMRKYLRK

NLKQLMPASPELVIFFYAGHGFYEPRKKDQMLVPVDVEEVKGLSTHEINDQMLSIKDLFKIFRDFENDISL

FHPMVLVIIDACREKIEGVTEELPQDQEDKKLPQNWSLLLTCGKGKVASDNSIFFKALLDPREGMFACNRP

LEGVLQSCCRTCKGRQPCISMNTYTIPEDFCLVRDGEALRDIKMSIAGLNKAAKEIASSQLSDTDTSETET

FVLAYSPEDAKSFRDRTKDALKYFLSQSKQRADNPRWRICSIVLMYFLQYEDTRFCTRRLLGYFYTYMEDL

IAGPELVNDVLEYISRNKILSPSFGAWKKSQTNRSISDDKLLIAIIDYTVAKELRRVISDTEELNDALELW

KKAIDPCFDSSKSWEDGMDRIERHLQKQAALECGQNLLFYFYVLEKAVAVNSYVMILKMTRLSSVFLRHCL

LEYNNKKEGEGINKLEGWRTWVSSTGWIVRRDGYRADWNHCKERWCEDMRKGFQQLEKFERPRGFQRFQDF

QKDGSVVSAFMENGCDTSNKRRKLGIEYPSSSTSVRGELCESPVSGPSRQEGSDGRGDQEDISILQFHMQY

ARRYDVKDFLMDRDFWSGLKWYSQDIDCYYYFRIVHTLAHFVYDNQVDIAVDTENPNEEIDSTFAHPPPSY

RAYRPAISDSPFLFGAKDLLEDDDFWANINQLIEDEIFEEHHRQMVLQIAKYVDFHKVDLYVSMDNDSVDS

DDSDEFVDIPKSNSQSQF 

 

>GtMC4 jgi|Guith1|102616|au.10_g3718 

MPRQHPRIHALCIGAGEYQYIDKLDAPKDARAMHRKFEETPLCKCFLNVDPTSKEDMQKQLQELAESSYGR

PPQVTFIFYAGHGCQLTSGPLAMLPCNFKAAEEETMMEEGTFTLDELLDILYESHWSWNKIPVVFVMDACR

ESIQGHSLALEAAEPRRPARTSIFCSCSRGQLASDESSFFQDLLDPEHGIFAINQPLFDGLMFALDQSRAR

VTEQWARSISPEDVPKKFCIKEDKTAKADVDQIEAAGRRGIETSQQRTSPDAATVAAYSPRASEKIEHLQS

SLVQVCKGALNSFAAGTSPGKAMFVFLSLFLRYEETEFGESWLIPCLHGLLSQGVKEVSEMINSHLMKNTI

TSSSLKQWIAEKCPGIDQSKLVFAALDFSVRTELQRCSNDNPDMARRESEGWVTNVANVCYTDAITVNVAM

DMANEYLSSRLAALLSIQVFERIVETGSYVVFMRMSPLTSACLSQFLAEQVRKRLHGETGADQVFRTWISS

SGWLSSTSEHRELRQYLDEDEEKHLMEILRGVGQLQHFVDLTRVEGQGALSLLKKQDATSSSPPLVNLIEL

VLKGDETSKWSRFWRGVAAIWTHAQERGTSVEAVIMRLNERGICLDMFDNTCLVRENELKEQLESSERAAS

ILRMWWARPEEIKQGGDWLRERQQRSEGAQVGRTDLEEIFKAGMDVSRLVMRRRKREIRDERDSQEMKMNK

MCQVNLWVAGEKQGQALRDQPQSADVTAICSFSGSFDSFPRVIEGMQESVLTYSSPSKTSLLLRVMLREVL

ALGFPPDLSELWAELERLQLAAGKELDFVGMCGNILYDVIVKSSQDARAWIQRNIFGMTAEELTSALRHHA

SNNSKHELLSGCFLSVNLTHFWLRKNLILDSITQLEDALEVFLFKFEDQTNRKRAVEEYLKKILVVLDACR

LSLSLRSIETELLHQESCVVVLKMPAVFGKMLLYLMENDCEINGSLNQQRLDRIVSDWLTPTHKLVSVREW

FAALSSSLPNVGDVSSRCERGRQGLKEQLGNMMTAVADQVMVGMIREGLGLLQEQDEVFTILRMFILDEQK

LDERQHEKCVMIKSSTSRRPRIATRGMRSAPAAPASSDKEWALLTLGELHDFCGSSSYVLQVIVEESDDDE

TETRRLQAVEVGETYRRYRVTRDFVVSVSLVNFGSSDVVLQTFYKSDEGEAEDEGPITLKPWAHTSLENLQ

TKLDEGQERDTIILEDRRQATTLRLFFEA 

 

>GtMC5 jgi|Guith1|111492|au.52_g12594 

MQDYLHKRFSALVEPFFNAHGWTSSVGAGPEPLVVRLTRGVQDKYIRLVSIIDLEEVGGGRQGGGGGGGDP

LLQRLLCFQDDLWPDDQLYLELKTSETWRDRSREDVIHGRARNVVAAIPRAIEKRESSLSATSDAAILFDG

AQASQQLMQMIRAVLDDNRERLLKRNSALSSQTGYPYQSSGSFYESEMVFLEHARVFGLCMGLSEYDGEFQ

PLAAAEKDAMKLHQTLCSFKNCHSALCSNPRTLEDMKGFLRSNLTSLEEACPEQVLFFFAGHAIFEPTCKD

QLLVPTALEAVRSLSSTQLLESMLSITELFRQFRDFERNVALGTPRVLVIVDACREKVECKKENLRAESDF

QGMPTFWTLVQTCSNGQVAFDDSAFFQAFLDPCEGMFACNQSLQRALLQCCSSTNTNNPKCVLTNVQNIPE

DFCVISDGKDLRVVMSSVIETQKAARYVTSNASWRTDASGADTCVLAYSAQDSVLIRQRASQALKHFVSKK

EQDIPRWSFCSMVIMLFLQYDDTRFSSKTMLGHLLAKVKNGNVGPELCEDIQEYLRHGRITSPSFEAWKEQ

SGLNFQDNKLLIAILDFTVTKEIRKVMPDPQEQRDALLIWEIRVVKCYKSSTSWEKGMDLIEEHLRHVTVI

DDGEDNLFYCQVLEKAADAGSFAMILKMTKLSSVFLSCCLLEYNMQHNVSELDGLSAWVSSTGWIVREDGY

NTDWTVSNALWSNELTRTFQTLERCEVGMGPRSDQTSLQQDPHNQEQRARTNSSAFYQSPSRQNNVDRLDE

ITIDEMAARTQTKADGSTTPKVI 

 

>GtMC6 jgi|Guith1|116566|au.97_g17668 

MEGYVQKRFHSLLKTFSDLQAWSSSPVSQTERLLDKLYAGMQRKTTRLISIIDLEGQDSLLERLLCFREEE

RPDDELCLHVMTSESWGARSKDEAVSGRATGGSLTRARMKAIERRRGRGSDSSTRQETRKADQAVLLGEGG
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GGDDEGARELVRRVMELALEGGRADESFSRRNRSVEVSLPELRGQSDGAELRGRLDLPGASSVYGLCMGLN

DYQGELKPLARAVAAATELHEKLCSLPQCHSVLSSNPTLSAMKRYLRRSLRELEGACPELVIFFYAGHGIY

ESRSKDQMLIPTDVEEVRGLSFREMGEMMLSMEEVFKFFRDFEQDVSGYHPRVLVVIDACRDEIEGVSEGL

PQDPEVKALPKHWTLLLTCGKGKTASDESKLFESLLDAETGMFACNRPLDSVLLDCARRCKESQPCVLMNI

YDIPEGFCLVSDGEALRDIRSSTAALHAAKDVVSSYPPLTDTSKADTYVLAYSPEDAKSFRDRAMEAVKYF

LGEQRAG 

 

>GtMC8 jgi|Guith1|117476|au.111_g18578 

MRGTRHVKALCIGADAYTHIAPLVEAVKDARRIHRELEDSPGCSSSFLANPTTRQSMLDMLSSLAMDCQTK

RPELMLVFYAGHAIQLSSGEIAMLTCDVVRPEVSEETRGSRVTVGDALSAMAAGAENVEGLPPLLVIIDAC

RDEAQGRERIESERTNRTRSMKVSLFLSCSRGQRADDESAFLRDLLDKEHGMFARNMRLKQAIEHAMLESL

RREQVAVSFCTVFIPEGLCIRPDPTVPRDIQQIQQGARRVAESSRRLEDPTAGPTSPGPAAEVVAGYSPAA

AGTGADAFRSSILGLLQESLGSLLEESPRWRVCSMFVLVFLRYEGTRYGTQATRRYYQTRSKKRLGPDLIR

AVNGHMSRNEIRSEELEQWVQETYETSTRGKTAVAAIDFAVREEIRRSLSHMPEEARSELRLWEEDVRLRD

FYEGDMTEEEALDEAEEYLRDKMTADQDGRLSPLLAVHVLSRVVETGSFVTFLKMTRLSCACLSVALAKRV

RATLDEESVGGDEVGFVVLKTLEGGGALTVLGREQEVDSHVSEELKKLSSRPPAASEFTMMSLGGKRLGDP

DDIRSDDAQSVAGSDALSQASTALHSDSRSSDARSVAGSESALSQASTASVSSASSREGQQRFLSVLLDKP

ELSEALKPFDNILPGDTWEDVRGKVKYEDVVKVGKALMKEAELIAGDFKTLMRSKEVEKLLESSERPTDVK

DFERKINAKWGPGDKQDGPYKIWAKIRTRRELYLNEFSSTEKRQKHLIVAMAYLSTFNWCLTSKPGKPFEY

ALPSDQKAL 

 

>GtMC9 jgi|Guith1|117482|au.111_g18584 

MRGTGRVKALCIGADAYTHIAPLVEAVKDARRMHRELEDSSGCSSSFLANPTTRQSMLDMLSSLAMDCQTK

RPELMLVFYAGHAIQLSSGEIAMLTCDVVRPEVSEETRGSRVTVGDVLSAMAAGAENVEALPPLIVIIDAC

RDEVQGRERIESEITNRTRSMKVSLFLSCSRGQRADDESAFLRDLLDKEDGMFARNMRLKQAIQHAMLESR

RREQVAVSFCTELIPEDLCIRPEPTVLRDIQQIQQGARRVAESSRRLEDPTAGPTSPGPAAEVVAGYSPAA

AGTGADAFRSSILGLLQESLGSLLEESPRWRVCSMFVLVFLRYEGTRYGTQVTRRYYQTRSKKRLGPDLIR

AVNGHMSRNEIRSEELEQWVQETYGTSTRSKTAVAAIDFAVREEIRRSLSHMPEEARSELRLWEEDVRLRD

FYEGDMTEEAALNEAEGYLKNKMTADQDGRLSPLLAVHVLSRVVETGSFVTFLKMTRLSCACLSVALAKRV

RVAGQGYHEHGELEERLEKEEAEQLRALLAGVGGDEEGFVAMSKLEGGGALTVWGREQEVDSQVGEELKKL

SVVPVREIKTASRLRVHQNVMRSESALSQASTASVSSAFARERHQRILSALLDKPELSDALEPFDNISPGD

TWENVRGKVKYEDVVRVGKALMKEAELIAGDFKTLMRSKQVEKLLGTSVERPTDVKDFERKINARWGPGDI

ERGPYKIWAKISNRPECFLSRLERYLNEFLSTEERQADLIVAMAYLSTFNWCLTSKPGKPIEYALPSDQKA

S 

 

>GtMC10 jgi|Guith1|146838|fgenesh2_pg.136_#_4 

MGENACRIKTLCIGIDAYKHIPTLDNAIRDATDVHNQLESSPGCQANLLVNPSTRTAITSQISSLVRDRKT

RGLELILVFFAGHGMQLSKGDIALLTSDIVRAEESRETKQSMITVADMLEALRDGAAQNSDRIPPLLVIID

ACRDSKRSAWMGMERLEHEGSNLTQRMRVSLCLSCSRGQQASDESAFLKDLLDSELGMFAQNRRLKLAIEY

AVRMSYDREQGKYGQYARTLCTELIPDKLCIRNDKTVAADLQQITMGVESLIQSEGMQPDSTDSGVQVVAA

YSPAATRTGADVFRESLLQLVRKSLFSLQDKGPRWKICSMFLLVFLSNKGTTYKKQGDRGFFHAFAKKKLG

PELIKKVEKAMVADEIWSEKLERWIREEYGEIDRKKMVTAAIDFTVREEIRSSLGHMEEEADTEISWWEGE

VCLADHYSKGEKEQEEALDLAEEYLKDKITADQEGGLSPLLAVHVLTRVVETGSCVAFLKMTRLSSACMSV

MLAKSVREVLGGNGKEGLFRTWISSSGWLSGPREYGEMEERMEAKEVEMLRTLLLTVGGGVSKFIDWKKLE

QPDRKSLEDSKPNITMEKVDPVKKVTYREEKVPAKTSKKLSADSAGVQETQLAGYFQSLPADLATGRLERN

LDSSREALFANIHFDTFVYLARSMLSVKMEIEESFDGAGIGISVGVDGETSIWMEKICQDLKVDLKRLEAH

ECAFYSDQSLEHQSMMTDIWFFPQLVTALQKRLTEKEIDVLDCLDEAKESENKALRKRELLEGAAIMAHAL

GMNQKEKNDLIGLALRMRGKEQVYRCMTKSTQQRTERWTWQSLNADGSFRFVEVFVGSEGEGPSVPADSKS

SRIQMIRINEGQELEDRTIGFLIIMRQTADIELLGKELNLLSEAEQRQEVSDRPCRIELQGAGDCKGHKSK

IEIIQQDLEQLTPAEFEKRVKEAFESEEFTKPCRVRGIERIVKIEILDDGFGGKKTFDRQDTGYFQAISER

YNKQRSNQDPELGLQLVIKMRVEASVLPSSEDILETLRPLDASEIETDARALGRVFPEQKAVAGRILNRLK

FVLQEEKMSLRDFEKLDFAILVPNFLTLKQQTEARMLETLFSDMTSDRECNKVVAHQAPAAEQLRKKILSI

SDKTLFVLISDESHWALNKGSPQDLIINDPNLVKKKNFIVLQVSATPYPNLTLHSRIPEKYVKFEEDDPYK

PVQEAKERRVGKFDEELHVIKWKLRSRRYRTIYFRFEDFLRTLPSYVLDECILPGEEASADDQAREDVRNQ

LIRRENNLISTLMESVKVSRKKKEEEEAVREHVWLADFILSMLYFHKVRWDRSTGRLKSVADDLHNITLKD

LEKLKLEEEYMTIANQCKSSGARQACAKLRERVKETLKEERSGSAARDCIAEVFYIKLKSEAKEESVEVND

DDSFMEADDYFQFNETDRIVKDLLSNRTHNGGLYGHMKVVRMFSIKLADQVCEELKRIRKSLFGDSVFAVI
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EDYGGSELYDCIETQFRDQPLTYDKDKAPRSINSLIQGRARGKKLTSLNYKDLEGLPCILFLIEKGRMGDT

FPHSFDCLDLRVRSSDNTTTLIQEMGRLCRYPTLREEHRFETSEEAVQVAKEKRWFEGKGRPIVVYANAAD

DEVDLSQGLDGKRLIGIAWSLSSWTQKSILQVVERGKTLSPGRRGEEDWYTLDRNVDRSAQASMAEDLKGC

MLIRFPASTMNRRAVPWGDVQCLKITESRRKDDETKIRVQDISQVKKYNNFGPDSTYIIVRDSASLAWLAS

RHSCPHGGVLKELEHDLPSALVSSSLYDTLMKAVETAEYCSKEIWECIRLSPQLHTHMKRKDDRGQLVISY

QKNDLHDYRNRHVAVTRAKAEGEGSKRVKVNHCDWCQDHTKRRQHQLRFLLHAECQIGKTGAYLHLLNLLR

REVGLRADSEYACIPQIRPEDYPIKVEFQTRLAWEMPFWRDLAGQKLGLFKMKEGKYHKMVIFQRLRLLAK

CLRDSRGRSSWQQLYCNGLLAPASSQNAEGECIQVKEKVIRLLKKVSKSNSSPIEIISEGAEVKLKILDFE

RLRDIVEWDREDSMPSIVADMRKTGLKTRSGETLLQSNQDKSELSLSALGSKTDLQNIAWEGRETTAGTSS

GLATGQVKNDFPARCLCLHTLPEKTKVKLLRLSPIMRGVRIARLFGDDERRWPRISFPFGEEQVSRYFSLR

DGRVNGAFELQGEKAIRNWVMTASYKRDAAGSIQTGRAAFLDRSSAFKEGDRDVPVRQMLLVRPDDGEGDG

QFSSYVSEVGSEYIVVALSHEMILSEAVSELGFRSEQFEHQMPDDGKLRLTPQDGGIGYARLFAQLFAHLL

GLERVWMIDDNVLDCYQLDLSKMFASDPPLLHPPIACSFATIMLQMQDMISDAPKSSEEICRHHRKQGKGQ

ACPKTEGFFDHESSMTTKSCQAVRGAAAKAAAMERGVKSTPDISTIQDVRGNTDGYAVIGMRRDVNVFMKS

SVPFKITHSVYSFFLLNVKSTIGKGVLFPPKKVWEDVDFNNLCEEAGLAVLKVNRFFHHKQHRSLHDRLEV

DGQPEACEVVCRVHVNGRQIFNVACGSEMSTLSDVYETIVKRLKRLYPQSDIKKVTCRIQGGDISFAYKES

YRDIKELEGQEMCEAVYLDVLFPYEARERMQVDEAIVTTSTSKASIPFLVSLVESQRNIFYYPPRYEMDES

EGDQPFFAEVPAGRKWNEFSDTNLRNVKLKEINVMWDDVEEYKRFFNIVRNLLRDKECIRKINLILPAKAY

ETMKEKIDDKIKNLRIGKMTKTWTTVLPCKEDASQEDDVDMIEASQSDNAESTMDFVVICCSSEEEKKAAQ

DKGEGQRAEADEAKQQEAKQQEAKRQEAKQQEAKRQAEEESSDSSKKPKTEEPEKRKSSEPPVGESPAKKG

KAAEKQGDLWRTEKWKRKFQEGTVRVGDNISYRPAKQEAREGKVIEGGKIEEKGRTFADVLEFFRSGGDEA

PVAKLRSVYINRDGKNIISVHDLLKQEKD 

 

>GtMC11 jgi|Guith1|146844|fgenesh2_pg.136_#_10 

MGENTCRIKTLCIGIDAYEHISTLDNAIRDATDVHNQLESSPGCQATLLVNPSTRTAITSQISSLVRDRKT

RGLELILVFFAGHGMQLSKGDIALLTSDIVRAEESEETKQSMITVADMLEALRDGAAQNSDRIPPLLVIID

ACRNSKRSAWMGMERLEHEGSSLIQRMRVSLCLSCSRGQQASDESAFLEDLLDSEQGMFAQNRRLKLAIEY

AVRMSYDREQGKYGQYARTLCTELIPDKLCLRNDKTVAADLQQIRMGVESLIQSEGMQPDSTDSGVQVVAA

YSPAATRTGADVFRESLLQLVRKSLFSLQDKGPRWKICSMFLLVFLSNKGTTYKKQGDRGFFHAFAKQMVG

PELIKTVGKAMVADEIWSEKLERWIRERYGEIDRKKMVTAAIDFTVREEIRSSLRHMEEEANAEIKWWTRN

DYLADHYSKGEKEQEEALDLAEEYLKDKITADQEGRLSPLLAVHVLSRVVETGSCVAFLKMTRLSSACMSV

MLAKSVREVLGGNGKEGLFRTWISSSGWLSGPREYGEMEERMEAKEVEMLRTLLLTVGGGVSKFIDWKKLE

QPDRKSLEDSKPNIKMEKVDPVKKVTYREEKVPAKTSKKLSADSAGVQETPLAGSMLSVKMEIEESFDGAG

IGITVGVDEETSIWMKKICQDLKIDLKRLEAHECAFYSDLSLEHQSMMTDISFFPQLVTALQKRLTKNKEI

NVLGCINKAKESENNDSQKRELLEGAAMMARALGMNQREKNDLISQKLPSRGKEQIYDCMTKSTQKQTERW

TWQSLNADGSFRFVEVFVGSEGEGPSVPADSKPSRIQMIRINEGQRLEDRTIGFLIIMRQTADIELLEKEL

NLLSEAEQRQEVSDRPCRIELQGAGGCKGHKSAIEIIQQDLEQLTPEEFEKRVKEAFESEEFTKPCRVRGI

ERIVKIEILDDGFGGRKTFDRQDTGYFQAISERYNKQRSNQDPELGLQLVIKMRVEASVLPSSEDVLETLR

PLDASEIETDARALGRVFPEQKAVAGRILNRLKFVLQEEKMSLRDFEKLDFAILVPNFLTLKQQTEARMLE

TLFSDMTSDRECNKVVAHQAPAAEQLRKKILSISDKTLFVLISDESHWALNKGSPQDLIINDPNLMEKKNF

IVLQVSATPYPNLTLHSRIPEKYVKFEEDDPYKPVQEAKEQKTGEFDEELHVIKWKLRSRRYRTIYFRFED

FLRTLPSYVLDECILPGEEASADDQTREDVRNQLIRRENNLISTLMESVKVSRKKKEEEEAVREHVWLADF

ILSMLYFHKVRWDRSTGRLKSVADDLHNITLKDLEKLKLEEEYMTIANKCKSSGARQACAKLRERVKETLK

EERSGSAARDCIAEVFYIKLKSEAKEESVEVNDDDSFMEADDYFQFNETDRIVKDLLSQRKHNGGLYGHMK

VVGMFSIKLADEVCEELKRIRKSLFGDSVFAVIEDYGGSELYDCIETQFRDEPLTYDKDKAPRSINSLIQG

RARGKKLTSLNYKDLEGLPCILVLIEKGRMGDTFPHSFDCLDLRVRSSDNTTTLIQEMGRLCRYPTLREEH

CFETSEEAVQVAKEKRWFEGKGRPIVVYANAADDEVDLSQGLDGKRLIGIAWSLSSWTQKSILQVVERGKT

LSPGRRGEEDWYTLDRNVDRSAQASMAEDLKGCMLIRFPTSTFKIGGSPSWGDVQCLKITESRRQDDETKI

RVQDSSQVKKCPDSTYIIVRDSASLAWLASRHNCPHGGVLKELEHDLPSALVSSSLYDTLMKAVETAEYCS

KEIWECIRLSPQLHTHMKRRDDRGQLVISYQKNELHDYRNQHVAVTRAKAEGEGSKRVRVNHCDWCQDHTK

RRQHQLRFLLHAECQIGKTGAYLHLLNFLRREVGLRADSEYACIPQIRPEDYPIKVEFQTRLAWEMPFWRD

LAGQKLGLFKMKEGKYHKMVIFQRLRLLAKCLRDSRGRSSWQQLYCKALLAPASSQNAEGECIQVKEKVIR

LLKKVWKSDSSPIEIISEGAEVKLRILDVERLRDIVEWDREDSMPSIVADMMKAGLKTRSGETLLQSNQDK

SELSLSALGSKTDLQNIAWEGRETTAGTSQGLATGQVKNDFPARCLCLHTLPEKTKVKLLRLSPMMRGVRI

ARLFGDDERRWPRISFPFGEEQVSRYFSLKDGRVNGAVELQGEKAIRNWVMTASYKRDAAGSIQTGRAAFL

DRSSAFKEGDRDVPVRQMLLVRPDDSEGDGQFSSYVSEVGSEYIVVALSHEMILSEAVSELGFRFEQFERQ

MPDDGKLRLTPQDGGIGYARLFAQLFAHLLGLERVWMIDDNVLDCYQLDLSKMFASDPPLLHPPVACSFAT
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IMLQMQDMISDAPKSSEEICRQHHKQGKGQACPKTDGFFDHESSMIPKSCQAVRGAAAKAAAMERGVKSTS

DISTIQDVRGNTDGYAVIGMRRDVNVFMNSSVPFKITHSVYSFFLLNVKSTIGKGVLFPPKKVWEDVDFNN

LCEEAGLAVLKVNRFFHHKQHRSLHDRLEVDDQPEACEVVCRVHVNGRQIFNVACGSDMSTLSDVYETIVK

RLKRLYPQSDIKKVTCRIQGGDISFAYKESYRDIKELEGQEMCEAVYLDVLFPYEARERMQVDEAIVTTST

SKASIPFLVSLVESQRNIFYFPSRRALDESEGDQPFFAEVPAGRKWNELSDKSLDRVKLEELNIMWDDVEA

FKPFFNIVRNLLRDKECIRKINLILPAKAYESMKEKIDDKIKNLRIGNMTKTWTTVLPCKEDASQEDDVDM

IEASQSDNAESTMDFVVICCSSEEEKKAAQDKGEGLRAEADEAKQQEADEAKQQEAKQQEAKPQAEEESSD

SSKKPKTEEPEKRKSSEPPVGESPAKKGKAAEKQGDLWRIEKWKRKFQEGAVRVGDNISYRPAKQEAREGK

VIEGGKIEEKGKTFADVLEFFRSGVDDGDASGSAPGQKLRSVYINRDGKNFISVHDLLKQEKD 

 

>GtMC12 jgi|Guith1|163584|estExt_fgenesh2_pg.C_400124 

MSHAGVTLTSVIDFRYRDEGNQVQDRGLGPFLERMYAFRVGNNNLERYSLHVHTLKKWSEREQHVWDRARR

ITAVNIRRCARRDETGYFKDVELYGLPVLPCSPHLRRHWRNYLDRSQDLEWDCTKLRVYHTETESKQETIR

NVRGGLKQKEEEEFDLVLQERLEVFALCIGVGGYEMLPPLPQALRDSHDFLHALRRMPRCRGVEISDPTEN

DLLYLLEKHLEVIAKFPPSWILVTFSGHVLKEGKSGELCFLLKDFDASWLDRLDEEPEGAVTLGDIVKLWT

KWFEHPRPPVLLLVDGCRTMVPDQPQLHAVDLPTGWSMCMSRRTERGETIQEASYMHSMMMDQENGMFAGG

ERLRGVLTRIRDQAPAGIAVEESWKEDPRLPEMFSFSDIEEFPAAVLQDNDGDIREEEEQETGAGAGAGAG

AGAGAGAGAGAGAGAGAGAGAGAGAGAGFSEILKGSAVMKKKGVDRRMRRYDPESALKFYEKAVQLEPNDV

NLLDAAGELCVEVGRSDDAVKLFRRSIELRPEENSCKYMNLGQLMAGAESLELFLKGLALMRQELGNVAEE

KGEEAKKLRGRLCSAHCSVAELYMTDLCDEENAEAGILKLLIELEQLDEAEEFGNLLLQVDDQYVETWYLL

ALIHFHRGAHSAAHHCTLSAIKILEQEGVEDEDQASRLQELHEEIEKNLRDGNDNVAMEDEEGDEDGDWMT

DDEEEAHP 

 

>GtMC13 jgi|Guith1|144452|fgenesh2_pg.87_#_38 

MEAAEEEEAEVRAIAKLLEVYCKGSNGKYDAYTDKKLVDTCQRELGEEMVETRTGGPKGRLLRAFADKLNK

FDKFSGKTRTEALCNLAEILNKKVGPQRQPTPERQKLALIIGISNYDKEALPNCTSDARCISEAFKSRGFE

TYLEFDTQDQESFWKVYEDFASKIRPPCTVLFYVAAHGAQFHTDVLVFPIIPFRTKDAEKAISMQAMINKI

STRLDPDSDVVMLLDTCRVNFSQRGHQDLEQLATLPQTWILYATKESYPVCDGPDGGNSPFTRAVLRTLKE

LGPDVEFYKFATSVNKYVRDCGMQRSELKADMTKELFI 

 

>GtMC14 jgi|Guith1|149022|fgenesh2_pg.268_#_3 

MDETREGGGSRWDGSHLQVQLVAIEPGVTDKRKCNVRLNPPAAVLLTGTFLDPCQPCVLGRLEVSYLILTS

PSLSDLPGLALTTRCIDVCVDRRSLKSEQRGQEQTLDQDQTQEQGQTLDQEQEGRGRLEGEGKEQDCQVDG

EIYEENGFTSFQVGGGDSQGEPAASRGVVRNEEGRGADEEQGEHGQGAPGEGPVSTRAAASPDRIEGTPPT

RSRRSSGVSSSAEKSTGRAKKSPATPGLSPDGGLDEIRQGLAKAELKEKEVEEVIEKMKSLGVRGKKDIKF

VRELIDIKTLDLTEMSKLRVEKYLKRFARKKKPASPGEEESLFRRSLKQFDVHLNVQSCMFSSRMAEDFPG

WNLQEEKSIEDRQRTSVNELYERLKSCDDNLEVDFLYLLTVSWCLSRCDPVLGFNEFPYTCGGSLKREEWR

IEREVWFLLRATSEGVPPTYIVFHLLFAGMWRESREERDCSVVGKVRMRSSTKVRSKKHYVKCTDTTKWDS

AGGGLDLRSSSMARWRWREGAEGEESMAKVRGWLVRAEQEAPFAQAVTVGPCWNLAGTRRRAALIVCNQAY

RRARCFPELYNPVPDGRQLGEVLEELGWKVEFRVDLNLEELVGAVRCFRDAIGDNESAAMLAFVGHGVEVH

GKLFLLPTDIQLEVDNYFQREKDLAADLARCSLSFDAVQSELRGRNGTCPTLFVLDCCRSSNNSRSPIFQP

STTVQNLELKNSCIIYSTQSGQVALEGAPGDGGPFMSAFAGELRKEEAELNQVLIETRKIVMNSTGGAQMA

PNQSLLLEQFFFCPPEIAACL 

 

  



48 

 

References 

1. Matthijs, M. et al. The transcription factor bZIP14 regulates the TCA cycle in the diatom 

Phaeodactylum tricornutum. EMBO J. 36, e201696392 (2017). 

2. Smith, S. R. et al. Transcriptional orchestration of the global cellular response of a model 

pennate diatom to diel light cycling under iron limitation. PLOS Genet. 12, e1006490 

(2016). 

3. Wong, A. H.-H., Yan, C. & Shi, Y. Crystal structure of the yeast metacaspase Yca1. J. Biol. 

Chem. 287, 29251–29259 (2012). 

4. Alexander, H., Jenkins, B. D., Rynearson, T. A. & Dyhrman, S. T. Metatranscriptome 

analyses indicate resource partitioning between diatoms in the field. Proc. Natl. Acad. Sci. 

112, 201421993 (2015). 

5. Rosenwasser, S. et al. Mapping the diatom redox-sensitive proteome provides insight into 

response to nitrogen stress in the marine environment. Proc. Natl. Acad. Sci. U. S. A. 111, 

2740–5 (2014). 

6. Hopes, A., Nekrasov, V., Kamoun, S. & Mock, T. Editing of the urease gene by CRISPR-

Cas in the diatom Thalassiosira pseudonana. Plant Methods 12, 49 (2016). 

7. Siaut, M. et al. Molecular toolbox for studying diatom biology in Phaeodactylum 

tricornutum. Gene 406, 23–35 (2007). 

 


