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SUPPLEMENTAL EXPERIMENTAL PROCEDURES
Generation of Gene Knockout Parasites

Oligonucleotides used to amplify targeting sequences from P. berghei genomic DNA are
described in “Table oligonucleotides”. Depending on construct design, restriction digests with
Kpnl/Sacll or Apal/Xbal were used to release the linear targeting vector from the cloning
plasmid. Electroporated parasites were mixed immediately with 100 pl of reticulocyte-rich
blood from a phenylhydrazine treated, naive mouse and incubated at 37°C for 15 minutes.
Re-invaded parasites were injected intraperitoneally into naive mice. From day 1 post
infection pyrimethamine was applied in the drinking water for four days. Mice were monitored
for 15 days to allow any slow growing mutants to reach patency. Drug selection was
repeated after passage to a second mouse, and resistant parasites were used for cloning by

limiting dilution, and genotyping.

Genotype Analysis of Mutants.

Chromosomes of wild type and knockout parasites were separated by pulsed field gel
electrophoresis (PFGE) on an LKB 2015 Pulsaphor system or CHEF DR Ill using a linear
ramp of 60-500 s for 72 hr at 4V/cm. Gels were blotted and hybridized with a probe
recognizing both the resistance cassette in the targeting vector and, more weakly, the 3’UTR
of the P. berghei dhfr/ts locus on chromosome 7. Two diagnostic PCR reactions were used
as illustrated in Fig. 2A. In one reaction primers 1 and 2 were used to determine correct
integration of the selectable marker at the target locus. Primers 3 and 4 (Fig. 2A) verified
deletion of the target gene. Sequences for the locus-specific primers (P1, P3, and P4) are
given in Table S4. The generic primer P2 was either 01248 (5'-
GATGTGTTATGTGATTAATTCATACAC-3’) or 0l539 (5'-
CAATGATTCATAAATAGTTGGACTTG-3’), depending on whether the 5’ or 3’ end of the
tgdhftr/ts cassette was used to verify integration. Having confirmed integration on one end by
diagnostic PCR, we usually used Southern blot analysis to probe integration on the opposite
end of the construct. Genomic DNA from wild type and mutant parasites was digested with
diagnostic restriction enzymes cutting once within the knockout cassette, as illustrated in Fig.
2A.The fragments were separated on a 0.8% agarose gel, blotted onto a nylon membrane,



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

the targeted region.

Phenotype Analysis

Infections for phenotype screens were initiated by the intraperitoneal injection of
infected blood containing 5x10° parasites into mice that had been pretreated with 0.2 ml of 6
mg/ml phenylhydrazine in PBS intraperitoneally to induce reticulocytosis. Asexual stages
and gametocyte production were monitored on Giemsa-stained blood films.

Exflagellation was examined on days 3-4 post infection. 5 ul of gametocyte-infected
blood were obtained from the tail with a heparinized pipette tip and mixed immediately with
40 pl of ookinete culture medium (RPMI1640 containing 25 mM HEPES, 25% fetal bovine
serum, 10 mM sodium bicarbonate, 50 uM xanthurenic acid at pH 7.6). The mixture was
placed under a Vaseline-coated cover slip and 10-20 min later exflagellation centers were
counted by phase contrast microscopy in 12-15 fields of view using a 63x objective and 10x
ocular lens.

Ookinete formation was assessed on the same day. 10 pl of infected tail blood were
obtained as above, mixed immediately with 40 ul ookinete culture medium, and incubated for
1 h at 19°C to allow completion of gametogenesis and fertilisation. Each culture was then
diluted with 0.4 ml of ookinete medium and transferred to a 24-well plate, which was
incubated at 20°C for a further 21—24 h to allow ookinete differentiation. Cultures were
pelleted for 2 min at 5000 rpm and then incubating for 5min on ice with 50 pl of ookinete
medium containing the DNA dye Hoechst 33342 to a final concentration of 5 ug/ml and a
Cy3-conjugated mouse monoclonal antibody 13.1, which recognizes the P28 protein on the
surface of ookinetes and any undifferentiated macrogametes or zygotes. Labeled cultures
were placed on a microscope slide under a Vaseline-rimmed cover slip and P28-positive
cells counted with a Leica DMR fluorescence microscope. Ookinete conversion was
expressed as the percentage of P28 positive parasites that had differentiated into ookinetes.
In vitro cross fertilisation experiments with the srpk mutant were carried out by mixing 5 pl
volumes of tail blood containing equal number of either srpk, cdpk4 or nek-4 mutant
gametocytes (Liu et al., 2008). Ookinete conversion was then determined as above.

For mosquito transmission experiments 50-100 Anopheles stephensi SD500
mosquito were allowed to feed for 20-30 min on anaesthetized mice that had been infected
with wild type or mutant parasites 4-5 days earlier, had reached an asexual parasitaemia ~5-
7% and were carrying comparable numbers of gametocytes as determined on Giemsa
stained blood films. Unfed mosquitoes were removed the following day. On day 14 post
feeding approximately 20 mosquitoes were dissected and oocysts on their midguts counted.
DNA replication in the cysts was examined by staining with Hoechst 33342 for 10-15



minutes before guts were washed and mounted under Vaseline-rimmed cover slips. Images
were recorded using a 63x oil immersion objective on a Leica DMR fluorescence microscope
equipped with a Leica DC500 digital camera. On day 21 post feeding another 20 mosquitoes
were dissected and their guts and salivary glands crushed separately in a loosely fitting
homogenizer to release sporozoites, which were then quantified using a haemocytometer.

Due to day-to-day variations in transmission levels, all data were normalized to a
matching number of wild type controls analyzed on the same day. Average total infection
levels for wild type were as follows: 67.5 £ 7.0 % of female gametes transformed into
ookinetes within 24 h in vitro (n = 25 cultures); 97.8 + 55.4 wt oocysts were counted per
infected mosquito midgut on day 14 p.i. (n = 43 experiments); 31,000 + 7,400 sporozoites
were obtained per mosquito midgut on day 21 p.i. (n = 34 experiments); 6,600 + 2,800
sporozoites were recovered from salivary gland per mosquito on day 21 p.i. (n = 37
experiments).

All mutants with salivary gland infections were analysed for the infectivity of their
sporozoites. 30-50 infected mosquitoes were allowed to feed for 20 min on 3 anesthetized
naive C57BI/6 mice, which are highly susceptible to sporozoite challenge. Mice were

monitored for blood stage infections from day 3 and until about day 15 post feeding.
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Figure S1 (relates to Figure 1). Comparative Analysis of Kinase Domain Sequences
from P. berghei and P. falciparum

(A) Multiple sequence alignment of Plasmodium kinase domains. The alignment was
generated using the MUSCLE software (Edgar, 2004) and coloured using the CHROMA
software to highlight conserved residues (Goodstadt and Ponting, 2001). Kinase domain
sequences for P. falciparum were taken from Ward et al., (2004), those from P. berghei are
contained in a supplemental text file entitled “Pb kinase domain sequences”.

(B) Evolutionary relationships of Plasmodium and selected human kinase domains. The
evolutionary history was inferred from the alignment in Figure S1 using the Neighbor-Joining
method (Saitou and Nei, 1987). The optimal tree with the sum of branch length =
72.77107574 is shown. The percentage of replicate trees in which the associated taxa
clustered together in the bootstrap test (500 replicates) are shown next to the branches
(Felsenstein, 1985). The tree is drawn to scale, with branch lengths in the same units as
those of the evolutionary distances used to infer the phylogenetic tree. The evolutionary
distances were computed using the Poisson correction method (Zuckerkandl and Pauling,
1965) and are in the units of the number of amino acid substitutions per site. All positions
containing alignment gaps and missing data were eliminated only in pairwise sequence
comparisons (Pairwise deletion option). There were a total of 4009 positions in the final

dataset. Phylogenetic analyses were conducted in MEGA4 (Tamura et al., 2007).



Tewari et al., Figure S2 A (top)
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Tewari et al., Figure S2 A (cont.)
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Tewari et al., Figure S2 A (cont.)
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Tewari et al., Figure S2 A (cont.)
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Tewari et al., Figure S2 A (cont.)
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Tewari et al., Figure S2B
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Figure S2 (relates to Figure 2). Vector Designs and Genotyping Data

(A) Description of gene targeting vectors. Gene models are shown as predicted in the May
2010 assembly of the P. berghei ANKA genome and have not been verified experimentally.
(B) PCR and Southern hybridisations confirming the disruption of 14 ePK genes. PCR
genotyping (on the left) used the same rationale as illustrated in Figure 2. Southern blots (on
the right) were routinely probed with gene-specific probes flanking the integration site.
Diagnostic bands confirming correct integration are indicated by arrows. In a few cases
evidence from only one method of genotyping was obtained. Additional details are available

from the authors on request.



Table S1 (relates to Fig.1): List of all P. berghei kinase-like genes and their P. falciparum orthologs. Gatekeeper residues are taken from the
multiple sequence alignment in Fig. S1, or from a manual alignment where indicated. Also shown are the total number of knock out attempts and

how many of these led to deletion of the target as confirmed by genotype analysis.

nan

p" gives an estimate for the likelihood of error for "possibly

essential" genes. It is calculated from the average technical failure rate (0.248 per attempt for redundant genes in this study) to the power of n,
where n is the total number deletion attempts for the gene. * = genes for which no mutant clones were obtained despite positive genotyping

Gene name P. berghei 1D

cdpk1 PBANKA_031420
cdpk2 no ortholog
cdpk3 PBANKA_040820
cdpk4 PBANKA_061520
cdpk5 PBANKA_135150
cdpk6 PBANKA_092550
cdpk7 PBANKA_092520
cdlk PBANKA_101980
pk2 PBANKA_145340
PBANKA_040940
PBANKA_094200
PBANKA_082960
PBANKA_031140
PBANKA_080220
kin PBANKA_131800
PBANKA_131370
PBANKA_141360
pka PBANKA_083560
pkg PBANKA_100820
pkb PBANKA_146000
PBANKA_092640
PBANKA_040740
PBANKA_082710
PBANKA_113310
PBANKA_090380
PBANKA_010410
gak PBANKA_146050
pk7 PBANKA_031030
est PBANKA_061580
ck1 PBANKA_091210
pk5 PBANKA_113320
mrk PBANKA_121280
crk-1 PBANKA_071990
crk-3 PBANKA_071730
crk-5 PBANKA_123020
crk-6; PK6  PBANKA_135090
map-1 PBANKA_101330
map-2 PBANKA_093370
ck2 PBANKA_093860
gsk-3 PBANKA_041040
pk1 PBANKA_070970
PBANKA_141450
lammer PBANKA_130920
srpk PBANKA_040110
prk4 PBANKA_093300
PBANKA_130690
crk-4 PBANKA_080800

no ortholog
PBANKA_135260

nek-2 PBANKA_124070

P. falciparum ortholog
PFB0815w
PFFO520w
PFC0420w
PF07_0072
PF13_0211
PF11_0239
PF11_0242
PF14_0227
PFL1885c
PFC0485w
PF11_0060
PFI1415w
PFBO665w
MAL7P1.18
PF14_0516
PF14_0476
PF13_0085
PFI1685w
PF14_0346
PFL2250c
PF11_0227
PFC0385c¢
PFI11285w
MAL13P1.278
PF11_0464
PFF0260w
PFL2280w
PFBO605w
MAL7P1.91
PF11_0377
MAL13P1.279
PF10_0141
PFD0865c
PFD0740w
PFFO750w
MAL13P1.185
PF14_0294
PF11_0147
PF11_0096
PFC0525c¢
PF08_0044
MAL13P1.84
PF14_0431
PFC0105w
PF11_0156
PF14_0408
PFCO755c¢
PFB0150c
MAL13P1.196
PFE1290w

Group
CaMK

CaMK

CaMK

CaMK

CaMK

CaMK

CaMK

CaMK

CaMK

CaMK

CaMK

CaMK

CaMK

CaMK
CaMK, Snfl-like
CaMK, Snfl-like
CaMK, Snfl-like
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AGC

orphan
orphan
orphan

GAK

orphan
orphan

CK1

CMGC, CRK
CMGC, CRK
CMGC, CRK
CMGC, CRK
CMGC, CRK
CMGC, CRK
CMGC, MAPK
CMGC, MAPK
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KO confirmed
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Possibly essential
Possibly essential
Possibly essential
Possibly essential
Possibly essential
Possibly essential
KO confirmed
Possibly essential
Possibly essential
Possibly essential
KO confirmed
KO confirmed
Possibly essential
Possibly essential
KO confirmed
Possibly essential
Possibly essential
Possibly essential
Possibly essential
Possibly essential
KO confirmed
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n/a
KO confirmed
KO confirmed

p
0.00024

0.00024

0.00095

0.00382

0.00095
0.00095

0.00382
0.00382
3.6E-06
0.01535
0.01535
0.00024
1.5E-05
0.01535

0.00382
0.00095
1.5E-05

0.00382
0.00382

0.00024
0.01535
0.00382
0.00095
0.00024

0.00382

3.6E-06
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nek-4
nek-1
nek-3
eik1
eik2; uis1
pk4

tkle
tkl5
tkl2
tki1 (raf)
tki3
tkl4

riol
rio2
fikk

R45

PBANKA_061670
PBANKA_144300
PBANKA_060060
PBANKA_130840
PBANKA_020580
PBANKA_112690
PBANKA_090110
PBANKA_130520
PBANKA_142160
PBANKA_122880
PBANKA_112270
PBANKA_092700
PBANKA_030850
PBANKA_136210
PBANKA_101090
PBANKA_082690
PBANKA_080560
PBANKA_121710
PBANKA_094010
PBANKA_082680
PBANKA_134590
PBANKA_062150
PBANKA_144560
PBANKA_052140
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no ortholog
no ortholog
no ortholog
no ortholog
no ortholog
no ortholog
no ortholog
no ortholog
no ortholog
no ortholog
no ortholog
no ortholog
no ortholog
no ortholog
no ortholog
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no ortholog
no ortholog

MAL7P1.100
PFL1370w
PFLO080c
PF14_0423
PFA0380w
PFF1370w
PF11_0488
PF14_0392
MAL7P1.73
no ortholog
PFF1145c
PF11_0220
PFB0520w
PF13_0258
PF14_0320
PF11280c
MAL7P1.26
PFC0945w
PF11_0079
PFI1275w
PF13_0166
MAL7P1.127
PFL1490w
PFD0975w
MAL8P1.203
MAL7P1.144
PFD1175w
PFI0095¢
PF10100c
PFI0105¢
PFI0110c
PFI0115¢c
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PFI0125¢
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PFE0045c
PFC0060c
PF14_0734
PFA0130c
PF11_0510
PF10_0160
MAL7P1.175
PF10_0380
MAL13P1.109

CMGC, NEK
CMGC, NEK
CMGC, NEK
CMGC, ELK
CMGC, ELK
CMGC, ELK
orphan
orphan
orphan

TKL

TKL

TKL

TKL

TKL

TKL

orphan
orphan
pseudokinase
pseudokinase
pseudokinase
pseudokinase
pseudokinase
aPK, RIO

aPK, RIO
FIKK, ancestral
FIKK

FIKK

FIKK

FIKK

FIKK

FIKK

FIKK

FIKK

FIKK

FIKK

FIKK

FIKK

FIKK

FIKK

FIKK

FIKK

FIKK

FIKK

FIKK

FIKK

B B B8BBBMHARERFEEREPEPEEPERRERERREHRER

(ST o TRy o R e TR o1

PP WULLWEAPRUUUWWULILWD WUIEWOOOWULIENOON

OO0 000000 ONOOORWOOOOOWNOON

KO confirmed
Possibly essential
Possibly essential
KO confirmed

KO confirmed
Possibly essential
Possibly essential
Possibly essential*
Possibly essential
Possibly essential
KO confirmed

KO confirmed
Possibly essential
Possibly essential*
Possibly essential
KO confirmed
Possibly essential
Possibly essential
Possibly essential
Possibly essential
Possibly essential
Possibly essential
Possibly essential
Possibly essential
Possibly essential
n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

1.5E-05
5.9E-05

0.01535
3.6E-06
0.00024
0.01535
0.00095

0.01535
0.00095
0.01535

0.00095
0.00095
0.00382
0.00382
0.01535
0.00095
0.01535
0.00382
0.00095

sum: 0.23139



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

Plasmodium Genomes

P. berghei P. yoelii P. chabaudi P. vivax P. knowlesi P. falciparum P. reichenowi P. gallinaceum
3D7

tkl6 PBANKA_122880 PY04849  PCAS 122950 PVX 093670 PKH 011700 — — Pgal0325e01.p1k

PY04848 Pgal0616c03.p1k

Pgal0616c03.q1k

Pgal0489d11.p1k

PFB0150c — — — PVX 003590 PKH 041680 PFB0150c  3502696.c000217971.  gal28a.d0000062
Contigl 93. Contigl

cdpk2 — — — — — PFFO520W  3502696.c000218538. gal28a.d0000019
Contigl 39. Contigl

Ancestral fikk PBANKA_122500 PY03326  PCAS 122560 PVX 088265 PKH 011260 MAL8P1.203 3502696.c000024654. gal28a.d0000159
Contigl 42. Contigl

fikk expansion none none none none none 20 yes none



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

Ookinete conversion Oocyst numbers Oocyst prevalence Oocyst sporozoites Salivery gland sporozoites Transmission

Gene name P. berghei ID % of control  SD n |%ofcontrol SD n |% of control SD n |%ofcontrol SD n |% of control SD n by mosquito bite

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

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

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

cdlk PBANKA_101980 84.90 7.63 6 104.66 17.48 3 102.79 13.03 3 41.66 18.50 3 416 1.70 3 transmitted
PBANKA_040940 70.59 14.26 3 49.04 23.30 6 97.36 16.94 6 132.61 18.13 3 9.98 211 6 no transmission (0/3)

kin PBANKA_131800 89.00 6.76 3 105.28 29.73 3 103.85 0.00 3 148.56 27.35 3 465 1.03 3 delayed to 15d
PBANKA_082710 97.11 782 2 91.58 2.23 2 95.56 6.29 2 52.93 0.27 2 51.24 16.37 2 transmitted

gak PBANKA_146050 462 1.54 3 3.28 3.60 6 47.98 32.20 6 0.00 0.00 3 0.00 0.00 3 n.d.

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

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

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

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

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

srpk PBANKA_040110 0.00 0.00 3 0.00 0.00 3 0.00 0.00 3 n.d. n.d. n.d.
PBANKA_130690 98.50 9.17 3 106.15 15.51 3 100.00 6.66 3 128.00 45.67 3 12494 16.37 3 transmitted
PBANKA_135260 95.79 10.15 3 57.46 9.47 3 103.70 8.49 3 136.00 28.09 3 66.41 6.58 3 transmitted

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

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

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

eik2; uis1 PBANKA_020580 51.87 19.40 3 19.86 1546 3 64.22 44.57 3 n.d. 14.89 10.80 3 transmitted (4/4)

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

tkl2 PBANKA_092700 79.45 13.07 3 124.24 1596 3 121.46 2.53 3 92.46 5.29 3 83.12 10.89 3 transmitted
PBANKA_082690 83.11 345 3 84.21 9.25 3 94.83 7.90 3 84.55 11.57 3 8198 877 3 transmitted




Table S4. P. berghei Protein Kinase Domain Sequences Used in This Study

>PBANKA_101090 PbTKL4

ITFLKKINEHGNGKIFLCSYNIFNNKFFIIKLIDIANNINENY IFKNIFNEVKCLLTFQNSKKGICQMYSYGIIP
NCNNNGFTYYLLMKYYEGNLKDLMNYAH ISYLKE IKKIRNNAKQFFLP IVCKKRTEE I ILNFKIAKITKKITKRC
KGNFIFCYKYLCRYTNVYSCYTMILKNRIYIKIIQLKFILFILNIFIQITEQIIYVHKKKI IHFDINTCNILINF
KKTYPLLMSKKYKIKKNNY INNCNTKQTLKNIQSQI'VMRDDFVENERKITYLNFIPPSYQINNS1YKKQNKFYNNF
DTSMASFHYRQYFK T IMKKKDCQHIAIPS1VISDFGESKFFLRDTDF I FFRKNRGNE I LAAPELL INKNKY 1YSK
NKYKIEKKNGKEDTEIKSRKATQDSFYFENTPQNT IFONEQSEMNYFYST I TCFENNCKFSCLNTKNDKIRILRY
NN INMKKSLRKNS IVSLEFYKYLKK IKML I KKKLGNQKKLQKKKINMSKSD IWSLGSLLYEMITNESLFNYYNFI
Y IKIYEKKELLNEL INKKIKTQFKELKYFFNFFFQFDLKKRKDVYEIYKESIKTYNFY

>PBANKA_061580 PbEST

LKLMH I IFGKKYKCYKNENDKMC IGLCYEKLKKIKIKLNNSVIEIKYPKFDY 1'YDN IKAYNCGLTESECKFLFFQ
IVNGISFLQTCYQSNIIRLTDIKLONILVFTDIYNVYNP IKWHLCISDFGCSAMEYATFYLENSKNY INAYKTLL
NQWKYQFKNQLSSYFQGTVYTMAPEGLCYDHMGNFRQSKYNKL 1'YFYEQNFGN IEDRFQELQMPLVSIKNS INNF
NITLNVNSSSNFHFLEKKDGKYEMNNTYNDMDADKNGSEVCKGETNKNSKKKSTNKNVKANESANSNGNNTSSKKK
GKVEEENNDKKETSDK INLTENNKMNSSPEYLPFDVRSDSWSLGI ILADLGKCG IGSYEYMISEKGNGNNN I SKG
NTIDLNNTILNDLNILDDEENFYLQY IMNYYDILSIQWDNDE IENDQVNKNADRNKKRDNSEMENKRNNDNSNNN
GCTNNNYSKKQKNKSLENNNSKEDVPGNNCFV IDNANES I SNEVSFCKDKPNAHNNNYD IKEETNNNKNAVLNNQ
IKSTLNFDECNK IKGNNDNSMKSLELFTKYYKSFILKYKDY IKIDKIGY IKNEFVKYYKLYKHMMNENNIERILL
LLFLITINNLTYNYSCETQSFLKIELTIKNIGSGIFKFRNKKEKERYLQEFKANIQKDYMTGNKEYWNSRLTNKY
LAVILKDVCYDNFANRKKG I KKCFNKFEYPLNYSDDYWNLLADLLNYMPYERLLACEV IGHDFF
>PBANKA_135260

YSITQNKLGAGAYGE IWYG INLNKNVPFQNVVLKKIFIKKSYDESEQNLNDDEREKEYE ' YAMREVYFGE I FKNCD
NISRY IEHFKESETSENNKEHITFIWIVFANEGYSLSQHLFETDKNNSGM I IPKLWWS IKKQN IGMLV IKDLMHQ
LLNGINTAHKKHITHRD IKMENIFVSPNTPFTVR IGDWGSAVEYKNKSFFFTPSMEEETEGYQPPESLFGHMKKN
FMRLPYYDMWGIGILFLQFVLGTKNPLE IKNKRNEMKLKRIYSKYSKDILKEVIFIQGLSDLCLIPWVSQTPDRL
MSLYDMKNNEKNSLQYSSTYGRNL I INKLEYFAITKNLIEIKRKRYNL INNMMSNKYNSL I SLPNSPVCPNWKCL
HKYDEQANYNNKYNNNTFDK IQNKFLQQKKENYTFFKNNCDDEQFQKTLQERDPSGVGLPDKNARDLLRRLLDFD
YNTRITSEEALKHAWF

>PBANKA_080800 PbCRK-4
YKTVKKLGEGVYGKVFKAESLEDSYLNFAVKVLRYFWPNFKYKFGSEEFAINEFNIMRILFHPNVVCLLDSFRVH
TYRKNKIKNHRGQKTRCETLSAEYDFSFQRHRRMEKVQYSPSRET IERNNKYRNIVSKSCLT IEELEKNLVLNSF
DKEAT IQDKGNLYNNHTGKVDETST I FSNNNCVKVLNYDEENNNLDNNKSNVLSSKMQRD IKRERSGD IFQYYPL
KKKMKTSNYKNGKRNEAVKVMNKS I DKLKFRKHSKKLKK ITENKNDDY IENWDLFLV IEKCDCSLND I LNKAKKKH
FSFIQDIKKDTTKCLPSERIDLSYDHLHNYVKYVYLPLKKIENRYFYPDMPSLTEMQTKV11YQMLQGINHFHKK
F1ITHRDIKPANTLIKNIQYLSDGLNDSKEWIVKIADFGLGVYDHFLKTETKDCNIITLQYRPPEILCNSTLYNYS
VDIWSIGITMCECLLGFVPVTSKFESSVLFKILVFRGIPDQNFDNLLKKELVGELPKFKVDRIKMLEIIFTDIYG
RRILNDKGLDLIDQFLSYDYKNR I TANEALKHEWF

>PBANKA_123020 PbCRK-5
VSLEEKLGGGTYGDVYKGKVVKYNNNNSDLYQNTNYLPYDYYTDEFIFFRKNIYAIKFFKDDLRTINEEGISCTT
LRELSCLKNIGRHPNILRLIDVTIDRQKGISEY INRQILQHYTSNYHHQVKIDMVPLSLDQKFIFAAYEYCDGGD
LKKLIQKTKISENQAGLCLKEAKWLSFQLLNGLAYLHNNKMCHRDLKPENVMLQYTHNNKYLLKIGDLGLCRELK
NDGDMTPTVCT 1 YYRPLEVLLSKFDRSKTRSGKNGVNKSGSGSGSAKNGSVKNGSVKNGSVKNGSVKNGSVKNGS
VKNGSVKNGSVKNGS I KNGS IKNGS IKNGS IKNGSGRCSEGRRSDDAYMGDEAFEKDYESFNDRDFQYGLNVD IW
SAACIHICEL I IGKPLFRGVTEFDL I IRIVNSLGKPNNDELEYFSDSRFYPFKDDFFNIKIKNRKDALNVITNGK I
DELGIDLLVKMLKYNPNDRITAADALSHPWF

>PBANKA_135090 PbCRK-6

FDFMD 1 IGKGTYGVVYKAIDKKENKIVAIKKTINLCDHNYGISKITLRELSILQKINHKNTIVLRNIFYGKDIEQ
KLIGENLENSCLYLTFEYCDIDLLNFTKIYNLNIKEVKY 1 IFEILLALCYLHSNNYLHRD IKPENIFINSKGEIK
LGDLGLSVEKSDNMTPSVVTIWYRSPELLLKQNNYDQKIDIWSLGCLFVEL ITGRPLFPGKNDQSQLDLIYATLG
NKTEIAMDNIERYNSFPYYEEHILKSMISDESVCDL I SKMLIYDPYFR ISSKEALKHSCF

>PBANKA_071730 PbCRK-3
IVKITHQVGQGAYGDVWMAED I ENNKRTALKKLKLNGNKEGLAKTY IREISILNSLQHKNVVELIGVIRTNIIPEE
ITKSNNILYNFEKKNQLLNYQNVKDKSIDSY IMPDRALKKKLAKCSS1YQSSESSESSESSSDSSDG ISCDSDSCL
CNKNPLNKKVNSCAS IWMVFEYVPFDLSGY SELLREERQQKDRYKNMNLFT IGE IKNIMLQLFQALEYCHKNNV I
HRDIKIANLL IDANG I LKLADFGLARFHIDSFASNMTNRV ITLWYRPPELLLGSENYSSSVDMWSCGCVLGELLT
SNPLFTADNESD ILKT IVNK1GVPNNNDYKFLKRLPLWNKIKFNP THPSNINNLNQTKKIETEY I IKNLNGVGEI
GLDLLKKLLKWDPLERISAHDALSHPWF

>PBANKA_113320 PbPK5



YHGLEKIGEGTYGVVYKAQNSDGESFALKKIRLEKEDEGIPSTAIREISILKELRHSNIVKLYDVIHAKKRLILV
FEHLDQDLKKL IDVCDGGLESVTAKSFLLQLLNGIAYCHEHRVLHRDLKPQNLL INREGELKIADFGLARAFGIP
ARRYTHEVVTLWYRAPD I LMGSKKYSTP ID IWSVGC IFAEMVNGRPLFPGASETDQLMR I FKILGTPNSQNWPDV
FKLPKYDPNFPVYNPLPWETFIKGLDDTG IDLLSKMLKLDPNQRITAKQAIEHPYF

>PBANKA_ 121280 PbMRK
IFKPNFLGEGSYGKVYKAYDTVLKKEVAIKKMKLNKISNY IDECG INFL ILREIKIMKE IKHKNVMNALDLYCEK
DY INLVMEIMDYDLAKL INRKILLTDSQKKCILLQUILNGLNTLHKYYFMHRDLSPAN IFINKKGEVKIADFGLSS
KYAFDMHSGKMANDKYSKRALNLTSKVVTLWYRAPELLMGSNKYNSS IDMWSFGC I FAELLLQKALFPGENEIDQ
LGKIFFLLGTPNENNWPEAKHLPLYTDFTKSNKKNLKN I IKIEDDDCIDLLTSLLKLNSHERITAEEALKHRYF
>PBANKA_071990 PbCRK-1

YKKLNKISEGTYGTVFRAQNKKTKKI TALKQLKNFSNIRHEGFAITSLREINILLQLDHENILSIKEV IVGKHLN
DIYLVMEY IEHELKMLLDNKSPGFTVSELKCLLKQLLNGVNYLHTNWVMHRDLKPTNLLYSNKGILKICDFGMAR
KFSHVDNPNFTKNVVTLWYRAPELLLGEKCYTNKIDMWS 1GC I FAEMILKKPLFLGENEVDQMWK ILNLLGLPDK
ETYPKFYEYSF I SKNKDLFKKKKTKMNVNNIRSHFPNTASQFSGLYLSD IGLDLLKKLLHFNPQDRMSASDALKH
PYF

>PBANKA_091210 PbCK1

YALGKKLGSGSFGD1YVAKD IVTMEEFAVKLESTRSKHPQLLYESKLYKILGGG IGVPKVYWYGIEGDFT IMVLD
LLGPSLEDLFTLCNRKFSLKTVLMTADQMLNRIEYVHSKNFIHRD IKPDNFLIGRGKKVTLIHI IDFGLAKKYRD
SRSHTHIPYKEGKNLTGTARYASINTHLGIEQSRRDD IEALGYVLMYFLRGSLPWQGLKA I SKKDKYDKIMEKKI1
STSVEVLCRNTSFEFVTYLNYCRSLRFEDRPDYTYLRRLLKDLFI

>PBANKA_093860 PbCK2
YEILKKVGRGKYSEVFNGYDTEYNRLCAIKVLKPVKKKKIKREIKILQNLHGGPNI IKLLD IVKDPVTKTPSLIF
EYINNIDFKTLYPKFTDKDIRYY1YQILKALDYCHSQG IMHRDVKPHN IMIDHENKQ IRL IDWGLAEFYHPGQEY
NVRVASRYYKGPELLIDLQLYDYSLDIWSLGCMLAGMIFKKEPFFCGHDNYDQLVKIAKVLGTEDLHAYLKKYNI
KLKPHYLNILGEYERKPWSHFLNQSNMD IAKDEV IDL I1DKML I'YDHAKR IAPKEAMEHPYF

>PBANKA_ 101330 PbMAP-1

YD1 IKK1GKGAYG I VFKARCRKYKKTVAVKKTFGAFQNSTDAQRTFRE IMFLHQLNGHDN I IKLLDVMRAKNDQD
1YLVFEYMETDLHEV IRADILEEVHKKY I ' YQLLRALKYMHSGLLLHRD IKPSNILLNSECHLKICDFGLARSIS
TEVNENKIPVLTDYVATRWYRAPDILLGSTNYTEGVDMWSLGC IMAELLLGKPLFRGNSTMNQLEKITEIVGKPN
KKDIEDIKSPYAET I 1 SSFADTGKKKKKFSE I FHKASQDS IDLLEKLLQFNPTKR I TAEMALKHKYV
>PBANKA_093370 PbMAP-2

Y1 1KHLIGRGSYGYVYLAYDKNTEKNVAIKKVNRMFEDL IDCKRILREITILNRLKSDY I IRLYDLI IPDDLLKF
DELYIVLEIADSDLKKLFKTPIFLTEEHIKTILYNLLLGENFIHESG I IHRDLKPANCLLNQDCSVKVCDFGLAR
TINSEKDTNIVNDLEENEEPGPHNKNLKKQLTSHVVTRWYRAPEL ILLQENYTKSIDIWSTGCIFAELLNMLQSH
INDPTNRFPLFPGSSCFPLSPDRNSKKVHEKSNRDQLN I IFN T IGTPTEDDLKNINKPEV IKY IKLFPHRKP INL
KQKYPS1SDDG INLLESMLKFNPNKRIT IDQALDHPYL

>PBANKA_141450
YKLIKLIGKGTFGKVYYAIDLSTQEPVAIKRSPKWRNKVSREVDLLKKMNYSKNIVNTKSIFYTTTDKGFRIQNI
VFKYMTYSLGKFIRLKKQEKRENNQ I CLG IKNLHEHNVAHRDLKPDNILINLDTPDINVEICDLGSAKKVEKSI 1
SIPYICSRWYRAPELLCGSMYYTTDVDLWSLGCI IFEL INLCPLFPGKFKKDEYSEECSQIVNLIEVLGSPNINF
YENIKDYTSTKNTSLIKELCELDIPPLSWDHILGNILEKEDPNERLKIDEVLDNSYF

>PBANKA_031030 PbPK7

YKIVKTIHEGKYSK1 IMCDKDGEL YALKKYEKVFLEKKREFQKKTKDNKV I IKTKYDDLKNELKIITDIKNEYCL
SCKETITNNDEVY IVNKYMENES ILKYDHCFFIFHPNESYFIP1PVIKCMVKN ILKSLLYVHTKKNICHRDVKPS
NILLDKNGI IKLNDFGDSEYMINKKIKGTRGTYKFMPPEFFVNTKCYYGEKVDIWSLGICIYALFYKVLPFSNKS
GLINLFQEITAKEEIKYHIDRNYFLLKVRKGATKKSSHDSLSNDD INFLKIFLKKKPTERCTAEEALEHKWL
>PBANKA_136210 PbTKL3

11 ILNKIGGGSYAQVFRGKYKGKTVACKLFLYNTKDLSEESYCESY ISTPRSTHQY IFPKIFKSMTSAESE I1GDV
NHD IEDN INFEKYVNS IKSYTEVSEKNDAN I SEEVLTNLCTLQRNKKIKKMANLEIFRYFPTPIKYRNYEAKILY
SLQNCEHV IKLLGVCSLRQGEESL ILQYCSGGSLEKY I'YYDERKK INKQNKHLSRPQVVKIFQQIAKGMYE IHSN
NFFHRD IKLSN I LLDENKNAF ISDFGLSTYFSLNDSPSAYAIYGNIFYAAPEVLKGEGFFKESDVWSFGVSLWEA
LTKKIAYDGLSSSETFCKISSGELHLP IPND IPKDLSDLLKSVLEYDFTKRPLFDV IARKLEHIWE
>PBANKA_080560

MNYTL ISAGSDAKTYKCDF IGKEAITKKVI'YRKYYRHKKIDSKIRKLRISNEIKFTKKLASLNIDVPYLYFVDTKE
KSLYFEYVNGCTINNILKSISQYQPNIPKFIGITLAKIHNGNV IHGDFTTSNLILRYSY INENEITFNNLNNAPYE
LNDIKEIKLCVIDFGLSFLSASVEDKAVDLFVLLKAIKSFHSEFPKLEED ILLGYETQSNNFDL IRKKLETVKQR
GRKRPMV

>PBANKA_041040 PbGSK3

YKLGN I IGNGSFGVVYEATCIDTSEKVAIKKVLQDPQYKNRELMIMKNLNHLN I IYLKDYYYTEATKKNEKNVFL
NVVMEY I1PQTVHKYMKYYLRNNQFLP IFLVKLYSYQLCRALGYLHSKL ICHRDLKPQNLL IDPKTHTLKLCDFGS



AKSLI1SGQRSVSYI1CSRFYRAPELMLGSTNYTTHIDLWSLGCI IAEMVLGYPIFSGQSSVDQLVRIIQILGTPTE
DOMKVMNPNYADVKFPNVKPKDLKKVFPKGTPNNAINFVSQFLKYEPLKRLNAIEALADPFF
>PBANKA_070970 PbPK1
YKISHIIGNGVYGVVYKADCLENGNVVALKQTYQKSAKYFKE I E IMKKLKHPN IVKLKHAFYTLCPNGG I YVHMV
MEYGNTDLATSLYY ITIKNSEHVNKTYKN INNSKY IKNDKDNDVKLKNDCTNF IASEENAKCVNNNNINS INESE
NKENLEKLQMNKCNENCMNVHDPNYNEMTKNLNKSENKCNEKN IDVNSYNNTEKE INSSNNNNVKSENDCLNTYG
NTINNFNINMLQEN INNICSCHNLSDY IKKCFFNENQVKIYLYQLIRATLYLHSLCITHRDIKPQNILIFLNKPN
NNTDNSHENEKTQNKKCVVC IHNSVKFKC IMNKRNMNKSLDENNSNVN IKNS I'VNNDCNNNEYVVNNSNALLNED
IEKYHKNYTSKFNS INENND IKKVNKENGYYNCCSTP I SMLSEKKNNSN IKHAREKRSMSFSNTYTFKNSDNEHF
DYMDNSNKDNFKKALKRSKTDLV ISLKMNQTNTFNNEKKETLLPLSDVDKKCIDSCENVKEKNE I TNFNNDELDN
T'YNENNLDKTYMNSIVYKY IKLCDFNTSTKLKENYKYLSYVCSRYYRAPELLFGSNYYSHAIDTWS IGCVMGELI
LGKPLFLGDCASDQLVE I IKILGTPNDEDFLSFRSIYKNVKFPNIKP ITLKKLISNNSSKES IDLLDKLLQFNPK
KRIKLCSALLHNYF

>PBANKA_144300 PbNEK-1
YEVIKK1GNGRFGEVFLVKHKRTQEFFCWKATSYRGLKEREKSQLV IEVNVMRELKHKN I'VRY IDRFLNKANQKL
Y ILMEFCDAGDLSRNIQKCYKMFGKIEEHATVDITRQLLHALAYCHNLKDGPNGERVLHRDLKPONIFLSTGIRH
1GKITAQANNLNNKP ITAKIGDFGLSKNIGIESMAHSCVGTPYYWSPELLLHETKSYDDKSDMWALGCI IYELCSG
KTPFHKANNFSQL I SELKKGPELP IKGKSKELNFL IKNLLNLSAKERPSALQCLGYQI 1

>PBANKA_ 124070 PbNEK-2
YDVVKSI1GRGSFGIVTAVKNEQGE I FVVKQLD I SCMNYKEKMNV INELKALIEVSTHPFIVKYKEAFIEDGTLYV
AMDYCSKGDLKKY IKRAKEMKT I IPENKIKRWLLQ I ITATKFITHEKKL IHRDLKCNN I FLDENEKAK IGDFGLAK
LLEKTDQTNTLCGTVGYMAPEVCKNVPYSFSADIWSIGVILYEL TALRHPFKSKNGNMLS 1VQKVCEEQPDPLPS
1'YSKDLRNLCYWMMSKCSEKRPTVYDIIGTEYF

>PBANKA_061670 PbNEK-4

YEKIRDIGKGNYGNT ILVRDKKNDHYVMK T IN I SQMSQKEKRQCLKEVELLSKLNHPFIVKY IESY1EGETLRIV
MKHCKGGDLYHY IQNKKKQNTP IKEKRIL IWLTQILTALKFLHSNHILHRDMKSLN IL IDSDKRVRLCDFG I SKV
LENTLDYANTLIGTPYYLSPELCKDKKYSWPSDVWAIGCLIYELATFRTPFHSTKGIQQLCYNIRYAPIPDLPNI
YSKELNNTYKSMLIREPNYRVTVQQLLVSDIV

>PBANKA_060060 PbNEK-3
YKFETVLEIMTSNSEIHLVKSLDTNETFISKVYDLYGINENDLKNYMNELY IMKKLENCEN IVKTVDFIKKNDSL
SF11EFCNQGDLYSDILRRKINNEHYSESE IFNILNQILNGLSSIHKNG I IHGDLKSTNIFIKDDKIKIGDFGIS
QKGSNKNLGTLNFLSYESIKLNKTNKLSDLFQVGCILYELVTLSSPFSANNINDMIRLFEDKNYKNE I IKNISSF
YSIQLVDI ISKLLSLNALDRLQVISNYNIVRN

>PBANKA_010410 PbNEK-5

FDIAGFLGDGAHGSVFLACERRTNFICVLKCISKSHLVKSTQEALLRKE IELQAHLKHPHIACMYTWFHTSSHVF
FVMEYCSNGDLFTYLNEHGPFSEKKVATMLFETI TWAIRTCHDKRIAHLDLKPENVLVNHEEKCKLADFGLSAHIG
SKHKKKGISHYRGTHDYWSPEQCARHQKKKKNFGEFDQKTD IWTLG I LAFELKFGRPPFGSTNEERED I IMNRIQ
DYHWSQLFSEKVKQDL I DKLSPEFKNFLNLCLDKNPKKRPTAEEL 1QHPF1

>PBANKA_083560 PbPKAcat

FNFIRTLGTGSFGRV ILATYKNEDLPPVAIKRFEKSKI IKQKQVDHVFSERKILNY ISHPFCVNLYGSFKDESYL
YLVLEFVIGGEFFTFLRRNKRFPNDVGCFYAAQIVLIFEYLQSLNIVYRDLKPENLLLDKDGFIKMTDFGFAKVV
NTRTYTLCGTPEY IAPEILLNAGHGKAVDWWTLGIFIYEILVGYPPFYANEPLLIYQKILEGI I'YFPKFLDNNCK
HLMKKLLSHDLTKRYGNLKKGAQSVKEHPWF

>PBANKA_100820 PbPKG
LLTERIIGRGTFGIVKLVLHEPTKIRYALKCVSKKS I IELNQQNNIKLEREITAENDHPF I IRLVRTFKDSKYFY
FLTELVTGGELYDAIRKLGLLSRSQAQFYLGSIILAIEYLHERSIVYRDLKPENILLDKQGYVKL IDFGCAKKIH
GRSYTLVGTPHYMAPEV ILGKGYGCTVD IWAFGVCLYEF ICGPLPFGNDQEDQLEIFRDILTGQLTFPDYVTDTD
SINLIKRLLCRLPQGRIGCSINGFKD IKENSFF

>PBANKA_146000 PbPKB

FNFLKV IGKGSYGKVLLVKHTQSNKLYAMKTLKKDN I I SQNQFEHTKVEKN ILKCVSHPF IVKMYYSFQTSKKLY
FILEYCPGGELFFHLSKLTKFTENITARFYISEITTALQYLHKLNI1YRDLKPENVLLDKNGHIRLTDFGLSKECI
SDNNSAKSLCGTPEYLSPE I IHQTGHGKSADWWSLGVMLYEMVTGQLPFNGKSRDLLFENIKYKKIKISNRLSPE
VVDLLKKLLQKNPQKRLGSGITDAEEIKKHPFF

>PBANKA_082710
FTLKKKLGIGGFGEVWSVSLKSD IEENSSFFFFS IKKTSHFALKIMD INEFNLNES I IMREKAHINVINFYCVFK
GYQLLTNRQHEKERKESFCFLLELADTSLEKVFSDKNVAYNLNFVRLTLMEITANIMSY IHKQTPNHEFY 1 YRDLK
PDNILIKNKKILLTDFNLSRKIDADFEYLMSQCCGTKGHLAPEQKSLVYDQKIDIWAFST I IAKFLKHKNFNYFS
YDNYKIDLKHFEIQDKFL INLLLVCVDESPFMRPSFSEIFRLL

>PBANKA_146050 PbGAK

IKEDNL ISEGAYSFVYLANDLNTNKIYTIKKT ICOQNKEKLEMAKKE INILKSLPPHKNIVQYYGST I INENNYKI
VIMLMEYCERGNLLN I FEKNKDKIKEFHT IKILKDI ISGLNFLHTQEIP 1 I1HRD IKLEN ILCDKNNVYKICDFCS



HTVSNSFFPNDLKKNELNLLKYE IERDTT 1'YYRPPEL IDLYSNGE I STKVDMWMVGCVLYLLLFGFHPFQGTVST
K1 IRRNDENVD INPSNNSFLS ILNGSFV IPHVTKYSKR1 1SILLMTLDKNPQIRISSSTLLLIL
>PBANKA_113310

FSDAGN I GEGGFGVVTKMRFLSFPQYYATKK I SKDH I IKSQAAGQAYLEAKYHSVLSHVNV IKMYGCMQDDNY 1Y
HVLEYCPKGS1YSISKNFKKR I I PEELAYKYFCNVVNGLYYLNQMG I FHRD 1 KMENVLVDHKDNAKLSDFGLSAM
ILGEKSHSSLCGTLVYFSPE I INGEGYDWRSD 1WSLG I LLYEMLVGDVPFDGTKTQIVQS1YSCNLNFPNFINPL
AINL IKKALVVDVNKR IKLSE 1ASDPWM

>PBANKA_040740

1VDKHP 1GNGRTGLVFKA I IRKENLQVALKVMAKDT I LSLK 1 ERQVLKE I 1 1QSSLKHINILDLIAYFEDKTRLF
LVLE IANGGS I RNKMKLKHDTFKEEQVALYVYQ IADALSYLHNFN I IHRDLKPDNIL IHYSDSDVYSDENVSKIY
KYG I 1K 1 ADFGFSCQLKNKRQKRSTFCGTVDYMPPE I INQIPYGCNADLWCLG 1V 1 FELLVGFPPFTDNSQERIF
EQIKEFDFHFPKTVSQMAREL I LRLCSRSSEER I SAEEVKSHPW I

>PBANKA_090380

Y IVLNNLGKGTYAEVWKVKHKVTNE I FAAKLLQPNQFPKESFNR I VEMFTKE I INLS 1CQCPGY I KLHKV 1 GGKE
GWIL 1QDYANDGTLWKENLSNNMSEAFLYF 1QLLQGMWY IQDMN I'VHRDLKPTN ILRYSNKK 1V 1 ADFGWSEH 1D
SCNLHPNEWPGTLE INPPEVLRNTGPMTEK IDNYALGMNM I LF 1 SGRFVCRQKGVECSKVAQI I LKTVHNLRYSK
PPSRFRENLKAWDLFVKLTSSNPNERLSLQNVLDHPWV

>PBANKA_031420 PbCDPK1
YFKVRKLGSGAYGEVLLCKEKNGHSEKA 1KV I KKSQFDKGRYSDDNKN I EKFHEE I YNE I SLLKSLDHPN 1 IKLF
DVFEDKKYFYLVTEFYEGGELFEQI INRHKFDECDAAN IMKQILSG I CYLHKHN IVHRD I KPEN I LLENKNSLLN
1K 1VDFGLSSFFSKDYKLRDRLGTAYY I APEVLKKKYNEKCDVWSCGV IMY I LLCGYPPFGGQNDQD I IKKVEKG
KYYFDFNDWKN I SDEAKEL IKLMLTYDYNKRCTAEEALNSRWI

>PBANKA_040820 PbCDPK3
YNLSEEPLGKGTYGCVYKATDKLLK IQRAVKVVSKKKLKN I PRFRQE 1D IMKNLDHPNV I KLLETFEDEEQIYLI
MDLCTGGELFDK I IKKGSFVEMYASF IMKQ I FSVLNYLH IRN1CHRD IKPENFLFYDKSTESL IK 1 IDFGLAAYF
ND IDYEMKTKAGTPYYVAPQVLTGCYDYKCDLWSAGVLFY I 1 LCGYPPFYGESDHE I LSMVKKGKYNFKGKEWNN
I SEEAKDL IKRCLT IDSGKR INASEALKHPWF

>PBANKA_061520 PbCDPK4

YKG 1K1 LGKGSFGEV I LSKDKHTGHEYA 1KV I SKKHVKRK TDKQSLLREVELLKMLDH INIMKLYEFFEDNNYYY
LVSDVYSGGELFDE I ISRKRFYEVDAART IKQVLSG I TYMHKNNVVHRDLKPEN I LLETKNKEDMI 1K1 IDFGLS
THFEYSKKMKDK 1GTAYY IAPDVLHGTYDEKCD IWSCGV ILY I LLSGCPPFNGSNEYD I LKKVETGKYTFDLPQF
KK 1 SDKAKDL 1KKMLMYTSAVR I SARDALEHEW1

>PBANKA_135150 PbCDPK5
YELDKYKLGKGSYGNVVKAINKKTGQAKATK I 1DKKR INN1ERLKRE I L IMKQMDHPN 1 IKLYEVYEDNEKLYLV
LELCTGGELFDK IVKHGSFSEYETYK IMKQIFSALAYCHSKN I IHRDLKPEN ILYVDSSDDSP 1Q1 IDWGFASKC
MNNHNLKSVVGTPYY IAPE I LKGKYDKKCD IWSSGV IMY I LLCGYPPFNGKNNDD I LKKVKKGEFVFDSNYWSK1
SLDAKEL ICECLNYNYKER I DVHK I VNHKWF

>PBANKA_092550 PbCDPK6

LSFKK I LGCGAFGEVHLVEDN I CKLYKVVK I LKKKKMKN I KVNEE INVL1YLDHPN 1 IK1FDVYESVNCTY IVME
LCEGGELMNK 1 KKPQIFSETY IKNIMFQILCAIAYMHSNN I AHKDLKPEN I LFKTDGYDTLK I IDFGLAEL INKS
EGISKTAAGTVLYMAPEVFKKKFT IKCD1WSAGV IMYFLFTKSLPFTGNTYEEVKQN I FNSEPDYQFLKLKMSKP
ALHLLKLMLEKDYSRRPMAAVLLHHPWF

>PBANKA_101980 PbCDLK

YKFGK I LGCGSFGVVRECTNKKTNE 1 YAVK I IKKKKKHKKNSNFEKMVKNE INYLS IMSHEN 1 1KLKDFFEDKNK
FY IVLEKCEGGELFYK IVKNKCLLESES 1Q1VRQVCCTLEYLHSNN I IHRD IKAENFLFKNKNTEN IKL IDFGMA
KTVNCEYLTELCGSPHY I SPEL IRKKYTMSSD I WALGVMVFFMLTGKYPFEGKNTQK I VDE I LNKN INWKDNEFS
SLSVEAIDFLKKLLERNERKRLTAFEALNHPWI

>PBANKA_131370

YK 1 INK 1 GDGNFSKVFCCRGENKKKCAMKLMCCPLKKTSHYNCFKRELF IMKT INNKHPY 1VK I LDYHEK 1WKKY
Y IVKL ILEYCEGGNLFEY IKINGSCTHSEARV I I IKLAKT 1QY INSLKIMHRD IKPEN I LLRTKDN IKSVVLSDF
GLAK I TPSNQSVVKSRSVCGSDFYLAPE I IKNKEYG IK 1D IWSLGVL I FF I 1 TGKVPFTGKNANELYNN ILKAN
PELLSKEKSLNIQPGLKNLLEN ILVHDPEKRFSCSDILNHRWI

>PBANKA_145340 PbPK2

YVLNKK 1GKGSFSNVY IGTNILYGNRVVVKEVDKSKVKESNVYTE IEVLRK IMHKY 1 IKL I SAYEQEGYVYLVLE
YLKGGELFEY INNNGPYSEQLAKKAMKRVL I ALEALHSNGVVHRDLKMENLMLENVNDPSSLK I IDFGLASFLNS
PSMSMRCGSPGYVAPE I LRYSSYGTKVDIFSLGV ILYNILCGYPPFRGNNVKE I FKKNMRCH I SENTKHWLTKSE
NVKE I I LWMCSKNPDDRCTA 1QALGHPWF

>PBANKA_092520 PbCDPK7

YE IHEQLGQGKFSKVYRG INKQTNSEFAIKV INNRSVS 1 YEKELLRSE IS ILRLLRHPNV I FLKE I INTKETLY
SMELVKGGELYDFLLSETRLSE IHANK I 1SQLIKTVAYLHKCG I IHRDIKPEN I LLTDKSKDAQIKLTDFGLSTL



CAPNELLKEPCGTLAYVAPEVITLQGYNHKVDAWSIGVILYLLLSGKLPFPINKNTEMNIQKTYVLSFRDNIWKT
I1SSSAKDL I SKLLELNADKRISASEALEHIWI

>PBANKA_040940
YKLLKVLQSATYGTVYLSEI IEDVNKKL INTKKATKILSKHL IEMAKERIQEDPLSEYYYRDSMSGHSNILICDS
1FDDAAY I YMVMPFAMHGDLFEVMKNRNKAFSEEESRYLFYQILLAIKFLHSKEMALRD ISLENVLLFENETNGL
1YPVLNDPGQALHFNVNNKNEV ILEEYTKTFGKIFRPPE IHAKCKYDPTKVDVFCVGY ILYFCLTKQELFRSSVE
KD I'YWNMLVHKNYRELLTDKNG IHLSNDAVDL I FHCLDPNFQTRYSINQVLSHTWF

>PBANKA_040110 PbSRPK

YRIEGKLGWGHFSTVWIATDLKSKPLKFVAIKIQKGSETYTESAKCE INYLKTVKINSFDSSWVEFKEQQRERLF
HYNMTKGVVSF I DSFEHKGPNGTHVCMVFEYMGPNLLSL IKHYDYKG 1P INLVRKIATHVLIGLQYLHDVCKI IH
SDIKPENVVVSTLTNIPKPRDYTKSKLANNNDDTNIKNVTKNHCTSPSRPEQENN INTEKDFDKVEPQ IDETKQG
ETEQDDTESNATAVKEQNEFDNVDWNKL TKNEKKKLKRKKKKMFKKERLKMNEANNTEKNQQTNNEAK INNLSHA
EDNRQFKKEDNENFRNIECIKTDDISLEQIQISTKMTPNNSMNANPKVNINTNKDNST ISGDCNNQNLNENSDMK
LCKDETKMDSKQ I I SNTVGKKLSFVNANMDNFS INENKLSDLSKEETKENTKCS 1 IEDNEKNK IDDNNNNLN IKK
KKKKINEPPYVKHRLKPSNSDPSLLTTYYNIHAIQETLTRKPYHYNNYFLNNPEKFGYDKSPQLLRRLPIDYLRN
DSSLEASNNSCNDNNENTNDTYSEKSE I'YVDKDANKFP 1 YCGMFNHL IHPEAMKLHESNKKKN I'YSEVPNENQSL
GNNKNTNKVVY IKTEEGDYCIRPYDPTVYYHEKSCYKICDLGNSLWIDESRYAEIQTRQYRAPEVILKSGFNETA
DIWSFACMVFELVTGDFLFNPQKSD I YDKNEEHLSF I 1EVLGN IPKSMIDSGYNSHKYFNKNTYKLKN IKNIKRY
GLYKILKYKYGLPEKEINPLCSFLLPMLSIDPQTRPSAYTMLQHPWL

>PBANKA_093300 PbPRK4
SVVCELVGKGVFSNVLKCYDMTNK IHVATKY IRDNHMMHKAAEKE IS ILKKLNDYDKDNKKH I IRLLRSVKYKNH
LCL IFEWMWGNLR TALKKYGNGHGLNAAAVHCYTKQLFIALRHMRKCR IMHADLKPDN IL INEKFNALKVCDLGS
ASDISENEITSYLVSRFYRAPEI ILGFRYDSQ IDVWSAAATVFELATGKILFPGKSNNHMIKLMMEYKGKFSHKM
IKGGQFYSQHFNDNLDF1YVDRDHYTKKEVVR I ISDLRPTKN I TCDLLEHQYWLKGNSPKMQFLKKKIKQLGDLL
EKCLMLDPSKRYTPDQALQHPYL

>PBANKA_030850 PbTKL1

IWLLKL IGRGGYNNVYKCLY INNIKKCRNYKMSNYRNFN INHSINNTALKICIDKKYSYDFFSELKILSILRHPN
VSLFLGGIRDPQATALEY IPYGSIFDILHKKKTKIKILD I IKMCKD I TSFMSFLHNKGILHCDLKSPNILLSESG
EIKICDFGLSIQNFDNKPKYLGIVGTYQWTAPEILRGEGYTKKADIYSFGVILWELLHRT IPFNDLKHPLDITAQ
VGYLNKQL I INNNINNKLLYVLTSCLHKDKRKRKSFFFWSEYF

>PBANKA_112690 PbPK4
FONISLIGQGGFGSVYKVSHRLEPGSPTYAVKFI1YLKVSSLDNVNSRRYFRETAANRD I'YSKHVVRYYTWWCEEP
QFLPMD I 1PKEIQNTLKKNKDPFKKVCNKNKKDNDYSSDCTVSSGENNKFDLKNYKKV I TKKNSPKLKFYSDNDT
PYNKRKNINQKNSFLNDKNLSDNTY I IENNKKKKKKKKKKKK T 1YKEKKKGN1G INEDNKYSTFYEQNNPNNFSS
TLQEYDPFGYGYLSENERDL IVFADNDESNGSGHSKKNDNDERKSLNNQNG I'YNTGGD I SKNGNV IHDDSNMLAC
QQSDKNSMTIKNTQGTSINGT INRNT ISDETGTQGTNNNPKYSIDYHIDAIVKPKGESFTWVEKSPSNKYKKDSL
DI INRNRKL IEEKNKKEKGQEKEKYKLKMNGELEKKENANKIKYYKKKNVGPEFSIVLLLQMEFCKGFTLRRWLD
RSSRSDKPLYFTYGDKNTNHPLEFDLFKQL IKGLKD IHSTCFIHRDLKPENIFVDLDTY ILKIGDLGLVRFIEEK
KRENDLNNIDNFKDNITYTEINHNTITSQISLKGQMIGTPGYTAPEGGALCDEKAD I YSAALILLELLCPRENTIM
ERYKTLNDFRNYYTVPDYVKIHLNPWY I LMLQMSKPNPADRPSAADLYNKI

>PBANKA_130840 PbelK1

FIFMYL IAAGGFSCVYKIKKKKSNKFYALKKITKFSANESNYEKKVLLNLRE IECLRKLKNHPN IVSMNDFWLEVV
QTLSKSKRERRGRRKEQQREQMGDKRREKRQQQRREKRKEQNTNTKKRVL I TLSDHKKKKLKHLSCPENALNISN
I TNNERNVLKKDNWKNL I LLKNFKKEKHNYNFNHQ TELNKYN IMCLWK 1 LNQMCVCKNEKKNIESLLPEQL IKNF
KNFLFEKY ILATYDDCSYLNNKNNKTFIFFNNNLGNILHYLWWSYLGKNGKEKKND I FKLLKYVSDN I IKDNTNL
YNIILEFRHSLIELSRFPSNELGNV ILNMRIPPNGSCELSEY I SNMAKINKLE I'YRNKNTLEKF IFKINCNNFDV
YKMWINFKND I 'YEGKDVYKEHRK INLKRK T IKKKD IWIKGKKEKHLKNT IGNKCIKKINTYYEKP IHVFVYKSL
TYKRQKHHKLWRKHYNNKKNWKYCLNKHENSKKY 1 LFSK1CRLMKTQMNKFKREEKFEKKKKTATTN IKVNYNDF
EQDISSFNIQITYNKKNKNQL INRIKEQYEQLSISLNPYKLTYENENILRYNEHNYLFGLKNDNEKENTYNATYFL
NFY IWIRREINEYAT I SKKRQICONSRNYQSKKKFY IKRHNQKTYFFEN T IFYHY I IMLFLD IEKYKNKFVSLFQ
YNLYRKLLKISKRIVLMLHRIETNVICIFLLKHFEDYFIRKG IHI'VQDKSDRSNKGDE I G IHKMVKIWKSMIALS
L IFGKKMYKKKKNIFNFFIELFLNNIQINIFKKFEILYLIIYFYNYFEKSKQFDIEGIGD I 1YVWLSLINLFYDD
KGKCIKITLSKIFAKLNKKLYYVYWGKLY I IMNWTTIVDTIFIRNVLSINREGNYYWV I IVLKMINYFVNVAYTLT
RMDIFFIKVMIKFYTRIGSAAATNSVSKNSYNEITFNNITFTLNFMNY I IYNSYFENEKKNYDIYTKYAILFIYCFI
IQAYYFDTLFNIRSLESNETANNLFPGYNYSYKNILLFYERLGRV IKNSNNTKICKYMWRKF INMWSNSIVIKEN
T1SCLTTSRHIYFNILMNFMKTYCLDNILH IKKKKKKMNTP I'VLTSKNDLKKWKDCELTKNPKSVKKG ILIKKKN
RNNNKKYKKKLKETHF YN IKKVLFKKLVNINTETILYEQNGQCY ILVFGSVIKKKNGQ IKVKDTKIVRDINT IR
DYRIYFYNYLEYFYKNNAHISDNINL I'YARKWPYNNKNAVKQFCPYFDK IKDGNRKD IVSLYGNKILVKQNFSKI
GNKTKNKKNNLCKKKMRTQKS I'YNSNYWREKKENKLLNGNVN I I KKYKSEK IKKKELENFFDN1VYSSENDDFK I
IFENATNSNACSTVDLASPNELNTKRNN INKKLKFFKHKKNSKKQKNYKNHKSHKK I FFKSVNNANRFFVTNVEP
NP IMSNNHQIADSND ' YNNFSTQKKYEYNHKNCGN I'YNTKDCDENDSSY I CFL INEHEGQVLSHRHKEL YKNMLG



MERGN ILYRDNACKLKDDFSCLHDQCDNSMIKACGTNEL IKESTKIKRENMDK INKMNEVNQHISLETLKYKCSF
KKIDKNL IQNKKK T TIRKTCQINKTFYFKYNKINDKKRIYFDSVLCKSERHKTYKKRNENIKVILLKTLKGESNE
YVLTTYLTEI'YSDNINDPFENSRKKINSNE IFYQKTFDMYCIEDEGEVYEEQKRVNKNNKKKKY INEMIKMDTIR
TDFEDNFTNSYNKKCN ILKMASN INNKNNSGKKERD IKRQFL I TNKKKHENN IKTFYNLFKLEESNVNSNPQTNP
YYETVIHDNEDNIFYCLYKY 1QQQVYRYCNCD IDEYTSNC I DKNVNKWEWYGF IKENENYDKIKTEINSNSFYNC
REKHNICNSYNSVYQLEFRKLGNASKEKNFEEKKK T IK1EFRKSFNNFKLPSLLC I LKWDNFFKPHF I IRCDNFL
HTYN1YFDFFILLMNLFHKGEGSNLYRFNSNKSTTYNPYLSHQIYMVTKYFISNVHKINNKLP IHLENDILEIYS
YNRFLT IPNKCSFKNCGNDNNNYDQRSKKHYFTKCG I LNTEKVKPSKKRR IGWDGQRQRKRKD I INTLNEENQNM
FCKNKEKKEENYKKIDTNISQFSEKNPVSN IDNEKNKQNF IKNKKYKFNLY IRMEYCKDT IENY INRRTRINIKR
NIETINMI IMGLNY THNNNIMHRDLKPSNIFISNND 1VKIGDFGLASYDYLDDHKINTTKEEEI1QKDL I INKNCD
K1FFCNKKKLFSNYNSVFPLENGQ I SDVHNTKGDYNESS I SKSKKFATQNKNRNLRSCKRIFQWWSTIGELNILS
KNRRRLTKFKSGSNT IHIRKSTLDEN I IVRHANKCHNLSFSQNREH I DRNRMKKCN I FKNH T IKSNKSEKMN 1SM
NVFLRCTKTRRYFTDEDKSVETRKKCSKTSEEENGN I CDTKKKKND I GEKMDKNK I AAQKKKKKKENKHP IGRRS
TNSS1SSAIVVKRNAYCRLEIEKYFLSKSFQNCRSNKKKKY INIKT IKNKFCSASNKNFGAKWMR 1 YRKGLHHDD
1QEKSADQTTEQMGGCNKTVASDFSSNLKNKKES INHTLGIGTKLYSAPEQLEGNKYTKSVDIFSLGLITIDLFI
KTETNMERTQILCNARER I LPDLL IKKHPNVASLCKKMLSLDYKSRPTSAQLYNKI

>PBANKA_020580 PbelK2
FSEESVLGCGGFGYVMKVKNKKFNTAYAVKKITLSSYCPNKRGNDNELVNKYNNHIKKNSKHND IEPMISGSFSS
GNNIMNENNSLIMEEV IMIAKLQHENIVRYYDAWVENNIDYYLFKETENNYKYV IKKKNKGNKKNITYYIDEISNI
RNYYNKKNKENITKINEKYLY ILMEYCPGKTLREAIDCGFI'YKNEKL IWEL IKQILKG 1YY IHDMKMMHRD IKPSN
IFLQINDDILSAKIGDFGLTTKIDNTQINPSAGTVNYMSPEQLNGEHFDQKAD I FSLGVVFFEMFHEPFSTSMER
SIVLSNLLKCIYPESIRSDNKIFQFLLSLLEIDPQNRLSAYSLLHENFF

>PBANKA_141360 PbPK9

Y IVEKRIGSGGFGIVFQGIHIQTKQKVALKFIPKSNFLDVTDVHRVFIEIQTLRGL IHKN I IKMYDVNHFQNYVC
L IMEYAVNSDLKKY ILKNNGYLSEKETYFLFLQIVKGVYYCHSKHIVHRDLKLENILLDENMTCKIADFGLSDFV
NVDONIKTEAGTKLY TAPEI IFNQTTNYSVFKLD IWSLGILLFIMTQGYPPFIDVGKD IKYFEQSTLKYSNDISD
DLKDLISLMLNVDPNKRP I IVEILNHRWF

>PBANKA_131800 PbKIN
YITIKNIGKGTFGKVCLGMHTYTYEIVAIKILNKKKLLRI1SYDKILREIKIHKKIDHNHICRFYEVHENKNNTY
MILEYLGNGDLLTY ICKNSNINENTAKRILYQLISATEYLHKINIVHRDLKPENILLDHNNNIKLIDFGLSTIYS
KNNFLQTSCGSPFYTPPEILLGKKYNPELTDVWSLG I ILFLLLNKKLPFNHND INKLFQQ I IKGLMQFEPHVSIN
AKNL IQNMLNVNCKNRYNLNQIKNHIWF

>PBANKA_130920 PbLAMMER

YKVMRKMGDGTFGRVLLCQH I'VNKKYYAVKVVRNVKKYTKSAKTEAD I LKKTQSND IKNNN I VRYHGKFMYHDHM
CLIFEPLGPSLYEIITKNDYNGFHIEDIKLYCIEILKALHYLRKLKLTHTDLKPENILLDDPHFEKKIVTVKRVT
DGKKIQIYRSKSKGIKI IDFGCATFKTDYHGS I INTRQYRAPEV I LNLGWDVSSDMWSFGCILAELYTGNLLFKT
HEHLEHLALMEN I IEP IPKKMLYEATKTNGYKY I DKNDLKLAWPENASSIDS I KHVKKSLPLYK I IKHDLFCDFL
YTILRIDPTLRASPVDLLKHEFL

>PBANKA_090110

IRMMNL IGRGGFAEVWEVFDS INLEMYAAKTHKTEPSMTNE IKNKTIQRAENEINITHIHCHRHIFIVKLEFFFVF
GSATNLLVGMELCDVDLDKY IKYHGP INELLALSWIKQILLGLLYMKNLPTGKVHHCDLKPANLL IKDGI IKISD
FGLAKLILPDTYQYYNGGGTLYYQPPECLKPKRNLL ITDKIDIWSLGCILYEMIFCERPFQFNYLEKCSKELLVN
KMKRGLSYPKINQHISKITLNYIEYLLNFDHECRPSIEEALSYPIF

>PBANKA_ 112270 PbTLK5

IK1QSYLSKGGFGVVYKGILLKKVNKYEE ICDQNSKYTSDFHNGLDDGNSVEKEYNN I EKEE ICDQDVKIKRKK
ML INKQKENNDNK 1 IA1QDDNCNNENVKGQKNEREKE I HNKDFENPNSEQNNFRRLYAEVMKVNNKNSNHCGNNT
NNSSNNNTNYSRCGYQKNCQNYNLNCNENHDK IQEC IEQMDFLRNKMIEKTFETFNNQENVFSCNNNEVNDNNQN
KKEYNMR INLKEDNKSV IEN ILKKKK I INEYNNGNDKNGVNYSEQANKD INE 1 FGEQ INEDNRYS INSNGENKFK
LLNNFPFFGNKMEKKKKNYD IEEELKNLTNFGDNMYQNNEHVKKNEQYSHEC IHKGNVLPQQCLHSEE IKELKKS
MLNFI'YGNKKCDD 1VIEKNCF INEAEK T INKLQS INKDLNKKYNDE I ISYLLVEI'YHNNTVYNNNLSFLCIKSKN
I ITFSLNKDYLY IFDSQNIFHYYSDKSIFK1VFIDDYKILNKYKHFTVFENILNNDKVLKNSSILKRE INKHKNGL
NKLS I IPFSKLNMNHLVNAL IFGFLKF IFNLRKKYHT IKKDCYCSLCKNPKNTNFMNN ITASFSDRGSNPNDYDQN
FDDDLESILLONKINILDEL ICINSNNNDEN IFSYPKNKNTTFDRNSNLNNHPPEES INDDNNAH I IDKEKKTNF
RGNDNSTYHIVNTSDSGTKNN ISNVNINTKNNLNKPNTAQNDEVQLNGNKGK I INSSNQGLGDSTLLNSNNTDEC
KTT I ILNLSKNKNVSKDY INEKEYNNYVSK 1 KNNEKNKEEEEDDEGNTSNKMKNHDKKTY 1QKEKLK INCNSENK
KNREGNDFETPDNEEREVNEEEENGNKDGEVYMQIPVAIKIHDLKDSKNLKNFLREITETYKNLQRSNICKFYGIC
ITKHNKLMLLLEYYAKGNLFNFLKNKNK THKKQRLEWATQMCS IVHELHSHNPP I INGD IKTSNIL INNNMDLVMC
DFGKARFKNSKLYSNFGSYRYMAPETFSCTSEVTEKIDIWSLACCIVEIFCSKYPYYNFSKNTKIRHEL IVNKRT
PHIPSFLPNS IKKCLQKCFSFNPEERPSAYEMYKAL

>PBANKA_142160



NKKDRTLDNNGLYKKN I 1QLVVK I KHKELYSK INECNK I TEVE IHKKLKHCN 1 LNMILSAEDEKY I CVFLEYSSI
GDLYSFVGFNILKEKEVK I 1VSQILFALYYLHIKG I IHCDLKLENLLLFNFDEESFLFESNLLSD IKMCHISQFK
KLNAKKLVHS IKEN TKNNPN IKVFKY 1VKLCDFGLSVKCEFDKFYPFNG IRGSYGF I APELFQECSFNNK I DMWA
LG I1SFLLLGGYKPFYPCSRFEEKY I FHERYWHN I SPEAKNF 1QSLLE I DPFKRMNV I EAMDHPW
>PBANKA_130520

Y 1 ILEK INTGSVGQVHLALDKKQV I F 1 VFSKA I DKSTVQGDEGLFQKLKDE I 1VSCRMNHPCVVKT INTLETRDK
1 1QIMEYCDGGDL I SYVRNVLYLEELSAQYFFRK I LDGLKYMHSNK I AHRDLKPEN I FLCKKVLNQKEKTL IRGK
LPSCFEYELK I GDFGACCFNDASNKLHYD IVGTLSYAAPEVLGCDKNNGYDSEKAD IWSLG I I LYAMLFGLLPFD
NEEKD I KEAHNE I'VNNK I 1 FPKNR INRCSNNVKNLL 1 GMLN INP INRLSLDQV I NDPWV

>PBANKA_080220

L IKDNT INFLYKCYD IKNNKNVV IKCVNKEKQLS IMSYNTYTN YK I IKKIDNENT 1K 1YDVLENQSHFF 1 IMEL
CEGTDLVDYVSNENISFEK KD I 1 FQLLSG I SALHDNF I IHRD 1KLDNLMFKDKNFEKLV I 1DFDMS1Y 1CAKDQ
1YPSKSDC1YTSETKNT I'YDNKFDENYMNMCNSDQLFSKK I G 1 SGNFNTEFSEKSKNN I CKEENNAATSNTFTDY
ANQGKHENPNKMENHDSMN I KNSCLYKNEPNMNTLDSNNTY TNKVTENDRKCSNLNSWHFSNSYDY IKNKNKTHN
KKSTSLDYNY IRK1ENNFLSTNTRD I QKPF INNEDK I I'YNDL I IGTKEYMSPHCLKGMYSTKTDIYSVGVTIFLI
IFKSFPYLFEE IS IDKWEDE I INKNKE 1V 1 PFSFLFHNVNCTYF I KLMDLHL INNN1YFCNDSCLLDDNLKE 1AK
IRGIKFDFDK 1K INQKN1'YLVE I LRKALSLDVCDQYSNVSQIMESSLF

>PBANKA_082690

SLKYTV IEEGSFGVVYKGWYKNMHVAVKVPVEKMVKQDPYGLTKRS INEWK I LSKCEHPN I IKLHGG 1 IHSYFDI
WLVTKL INGSDLHT IKNNMNKEEKVLSVD I SLKMCRQLAAV I NFLHTP IKNKKNV I IHRD 1 KPENL I IDSDWN IH
LCDFGDSEETEDGNVSNVSGATWIYAPPELLTCHPLKQSSDYNFLDYAQLSYKWD 1WSMGCVFQEMMNLPSPFQH
Y 1 1SFDESDQ1YEKLVDVFTKKLPPC IHSK 1DNSPFAD I IKLCLNYDPNLRPTAKE IVDLL
>PBANKA_031140

YY1 1GL1YYGYNSQVYKC INIKDKKTYAMKVVLKERENYEMVKNELN 1 DKFMKKYMFLKKNPHKN T 1P 1YD1FSD
NNYNF I IMEFCKGSTLLDYFMSLVPGSLHIYE IKK IMKN I FLALDFLHSRGL IHRD IKLEN IMFTKKKMRNFNYK
QCDNFDLDNYTDPFFLFEEKGKTCNRG I'VRNSVLKKCESK I DLNNKQDNDLFLLKEE I1DT IHKVDVDKCWNSNGN
IEYE 1DSDTSSSDN I EWNN 1'WCDDRYQDESSYNCEL I EEFNFENSSNN I SE IRKKPRSFDAYNNLFGNLDAYNCD
DSSN I ENNSLDNVMGRNLVN I LDNSYNFKLGK I YKNGST 1Q1 INKNNFQKKN I IKKNSSLTAIKSKRSEEKYLI
NSEKVKYRDTENRNNCRKNNNDKKSSFKKRRKYFPCNLYDNLCL I DMDMMED I SNNNPNKNKKQN 1 ICGTASYMS
PESFDG I LSASND IWACGV I LYALMDGRFPYE I YNTMPNYLKKK I LRY TKPNFDPF IWQESPDLLDLCLRLLDPN
PLTRIQNAKEAL IHCCF

>PBANKA_092700 PbTKL2

FSEENK 1AKGGNG 1 VYKG I LKNC INVAIKVLKKNENNGFENEL I IMSRYRHNN I LSLLGYAMNTNYFYLIYEYVS
LGDLRTLLFNHYYFYNSQNKEN I DFNNLSNMKLNNYNN IPKNKY I TSLNNYTNLNYSKTSNLSENQTPLFLSFST
RINILVQIINVLCYLHTSSP1VYHRDLKSAN I L IDEKFNAKLGDFGLSFIY INNNNIFNLTGGTPGYADPYY IST
HE INEQTE1'YSFGAL I LEMLVSKSPA IHVGKNYSC I'Y TRNEKCP I HCHRDKNDNDDNVFDYL INHINTNDYKS 1Y
SILDYSVNFPDFLVEKLTKLSFLCLNPNIKNRPSSKLVNLIL

>PBANKA_092640

FE1'YMH 1 GSGNFSDVFMVKLKNDPSK 1'YSLK I FSKEKVNRMNKVNSVLTEKKVM I KLNTPGHLNV 1 KL 1 STFKDK
ENVYLLYEYADYELWEFLKTRSIGVSENITFNI ILQMVHALAY IHDKDV IHRDVKCENFL INKDGT IKL IDFGTS
KDLDH I PMENNKNECT I KDELSKFSLKKKNNN I NKNLKNESEENTSMLRDDESNNYVLDNDSNEELDK ISNNDIS
KNCRLKEPQYNESFKYDDKNT I KCNNDNLNNLDDT IHL ININKRNYRRKKTFDNYVGTANFMPPEAL INKCSGKV
RDFWSLGCT 1YQLVTCT IPFDGSTEWF I'YNK IKKRE INYPP 1 1PLDLVDL IEKL 1V INPECRLGFKNGCEDILQH
PYF

>PBANKA_094200

AVLLNV IDKQNNTEK I 1K 1 INKKKTLTAFGETWENMIEY ILS INQHKNLMKLYD 1 YDDGKNFYL IMEKLRGKELF
TFLVYKKKVKENVCKY I1LMQ1LQAVNYLHYHN I IHRD I KPENLMFRNQKRKDKNYEYNYELVL I1DYDTCQF IKPQ
TRFNLFPTSIYNCKHVNLTNIKT IQNSKD INNAFLNKSKHIKLVGTYGY IAPE I IKGLNYSISSDIWSIGI 1LY
LITGVTPLPMCFMINYRNTKD I L IKKEKKG INFNLLSFNNYPLAKDLCQQFLQFDPKKR IKNT I IASYHPWL
>PBANKA_130690

YKI IKVLSKTTFSTTLKCLNLDYKNS I KNGEDSSNLLTKEKVSELESVCKKSK I LSDNPNMSFTQNLKDLNNKYP
FD 1SS IKKNNSSEY IRNSTNNKNNG I KKKYYKYVCLKVMKKGKNYFDQGLFELT I LNMLSEES INQTSMGNNKSN
DITGSNILTNKN I 1QLYDYFYLKGHL I IVTEYMESDLYNYF IKKGKLGTLGQLQILTKNLLQGLAY IHSKKL IHC
DLKPEN IMIN IKKKKKKKKYPQHPTGNNNDETSNVQ I SHDSNEKNKYFSNDNDFDKNREN I FSSDQFSK IK 1 1DF
NSS I FEFDKLEMYVQTRPYRSPEVLLQHNYDSK IDMWSLGC I LFEFLTKK I LFDHKNIYRF1YSIASY IGSFPFY
MIITCKIPY IFTKHGYMILKK I 1'YYSNDDDYPKEDP I DE I EDEPV I FNKNDFFCLNKKCHQNDLLK I KNQNPKFV
HKQTNHKVYYD1CYSSNTPLENNFQ I DDLLFINFLLSLLQIDPCKRLNSKEALDHPWL

>PBANKA_082960

YYNGK IMTFYKYGGNSLMQWDKETKRFQYKKKVYTVNEKKKKY I IFDKKMAENKKEYYEYDK IWNPR INNDNNDN
ISNKRTKREKTYVYPEYM I AE I LRQLLKACFYLYENQ1'YHSD IKPSN 1VAKN IKKKNLNK I IFCKKEKKWY 1KKY



GKIKKNK IL 1K1 I1DFEYSQKCYGEEANVGGTTSLFKPLENFRKKK INIFSKMVWI IGITIFILSTGTHPFSSINN
DMHVLFL IQNKNFD I KNSFSKYSYFSHSFKDLLQKMLKVEYTQR I SFFDLFFHPFV

>PBANKA 122880 PbTKL6

LE IMEF I SEGSFGA YKAMWNNQ I IALKKFNSSMTLEGMRS I ARE INAYRS I SHKY IVKYYGVCIDSDFIG I ILE
YFSKGK I FDTLHKGEFNLTYELRLRMCTQLAEVMNYLHEDKKLVHRDLKTSN I LFDDEYN 1 KVCDFGKTMKLSDN
GTVILEDNGGS IGYMAPECF IEGNT I TEKSD IWGLSCCF 1 E1FFNQVPFQN I KEKED I'VVE I LVNKKKPN I PKWF
NPEFTE I IKRSFSTNPSKRPSCKEYLNLL

>PBANKA 122500 PbFIKK
FICIPTLGFSKSSNRVQQMYKAT IPSKDGNSKNDVKLFIKK 1P 1Y IWVKQFNLMTEFDGEYVTDGENFVMEAASL
AFLSEYHPR IAPKLHK I LYEVDNTNLDGSNNN I PPESMFSNLTVFNNVLEERLKNNINGN 1 VLVSEFFSED I LDF
1 DRRQKNFNMK I SNNEKSY ILYQCLKLL IRLHDAGLSHLDLTPENIL I SDNYEMRLCDLSKSTPIYTYNLRHIKD
VNRLYLFESCEPT IAKGAYMPPECWK 1 YWKYDTMK IKNPLRDLKS I TDQEKRKQFYFDVANADKFMLGVFFFWIW
TNGNLWKCSDPLQDEDFFYFVKCDMNFDKFEL TRKWPSELKS I IKGLLHAETRKKLNLKDM I MHPWW

>PBANKA 121710

MRILYSSKEKYTKYFHRGYL IKSDTNVNDTTKLYPCVFLKSGEKRLVKK I DKN1FKGE I LNALLKLRTYTYKNDS
SLPKYLLKTYNIYEDDKFSYV I FENCAGGFFFD ILKDNNV INENILAEWFYQILTALNFLEKTNIYHGNLNGYCI
HFKDKTRKE IRVSLLS INNNYDN I DEKGDLYGLYF IRSPQE I KKLYHDKNNSWYVGMLLYF I LHGSYPF INNNVL
VNYYNIVQNN I PFTALKLDHKNYTNLMYDFLKSALEKDYDMRPSVEGLLNHPWI

>PBANKA_ 094010

RVFRGRYMGKDVA I KVLVGN IKNFTKFHKVLYKLY ILRHTNIAL IMGVS ISYPFVF I 1YEY IKNLCLFSYLHCVK
YKHIYVSKLLKYYQKKF INQNFQQQNNTMSSDRKY I SNDDNEK INFDSRN I LRNKLLE IKCKNNAKNK I TEKNNL
KDEQIYSSSTS IKSLDTSSSNMNNTKLKN INFNKNRY INK IHSMFRNKNN ILCGNYYYLFRKKKNN IS 1 SHEHKN
SDRT IFTNESQNLLKNK 1 SQKK I NKKLNFKAK I K INRPYAFPPLQEDFNFYLEKKKKKKK I LFSYLKTHSYFKSK
KCDSRKNKLSDHQIMK I IMD I TLACSYLEKQKVRWINLKPTN I LLDGSLNAK I SDFG IKE IEQCLDINIDYSY 1V
FPNNV I KFNNKHFKNK EKK 1K 1VNKGSEDMLHVFSSKNH I YKYNTRE INVSSNTHNSSVFFWTSPE I LKGKQSPS
LYSDVYAYGI I LWELMTNSVPFNYRFKSHLLASVGYAKESLPFQN IPPFIKNL IKSCINRNKYKRPTFDRILIEI
>PBANKA_082680

YKNVHKYMKQ SRR I CF IKEHF IMSNLRHPN IVEY 1GN I I TWKKNKKNKE IRENFGLVFEY IKGKRLYD I LYNKK
KKGNNKENEKKY THKNDSKDNLYNGYKQWKLNNKF I LKVLYK I CVTLHYLHEKN 1 YHGN INSKNLF I TKNGNVK I
CNFKNAH IQNYYDYKTD IQNRSECSEKKNN I'YYNLKANNFIPEPY ITY INYTKQDTKY IDEITSTPFFLYTNIFN
LKLMNDHRNVYTAPEVLRGEEYTNKSDIYSFG I IMYEL IFETLPFKNKYNNNFNFFLSILISTCYFQNY I YFDIN
QLINKINNNNIMFHIFINITILIKSCLNPDPSNRPTSKYLYYYF

>PBANKA 134590
YNKNRVGKTKHNENKKGYRSYLYN 1KV I ECDET IVGGHEF I FSEDNSNN 1K INKL IKEGKH IKNS 1 YEYKEYCKD
MDNYEENKEPYFEEEKENNLNSKHRKGYKGKNK IS INKSKNNNKDYEVTYETLGVVPYSD I IVLNKKELDKQNKQ
VAGFVTPFMLNGN IKKMIENINPYNKYKFNDEMIFKSLCN I IKVMNYLEEKN I'VHGN IKPNNLFISNNGFNIL1G
NFVPK IKLSNYYFYVINKTRTRMKY I SPELLLY IKRKTNQLKKN INKNK 1VSIENYHL IKND I FCLGLSFYY IVS
MNED I LNY 1DDYRVFQYKVDN IRDY 1 QKPELFFLLKNLL 1 YDHMYRPNWSDLSNL I

>PBANKA 062150
KSSEFLLGVQKYSLCEKGLNEKCGKKDK I I KNGEYNAKNYVKQNEYNMIASKFEK IKKLNHPNICRY ININRKNN
DYY IFSEYYSLSLYD I LNGENKN I AHFKCLRK 1 FG I KSQENNTKPSKMCVNMNEKLDGQTK I INHIVLKKI 1YEI
LKGVEYLHSKN IHFLNITPYNILITSKGK IKLHNYC I SYLFDNYEYNSKKKNKEFFSKKLFLDH IMSMENRM I KE
SKLSSVRNIQYPKYLFDLSENCEER I LNSPLASLNDKK I ERKKKKKKKY I F1ENYFKYYNFSEDMLYFGPFF I FL
NLFENQK IKISYDLYKHIDIFSVGIVIIQI INGLIDFQFI 1D 1FFSNFFCSKVSEV INSEQTEFTK INNQSCDSD
FEQNKKTDRY IRKYKK INK 1'YESFKVVKN I LQQRMSEKNMNKSEENYDKQKQLKFFVSSLLKKDDVINRIENIFI





