bioRxiv preprint doi: https://doi.org/10.1101/061101; this version posted September 15, 2016. The copyright holder for this preprint (which
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made

[ER

10

11

12

13

14

15

16

17

18

19

20

21

22

23

available under aCC-BY-NC-ND 4.0 International license.

A neuropeptide modulates sensory perception
In the entomopathogenic nematode

Steinernema carpocapsae

Robert Morris, Leonie Wilson, Matthew Sturrock, Neil D. Warnock, Daniel Carrizo,

Deborah Cox, Kilian McGrath, Aaron G. Maule and Johnathan J. Dalzell*

School of Biological Sciences, Institute for Global Food Security, Queen’s University

Belfast
*Corresponding author: j.dalzell@qub.ac.uk

Keywords: Steinernema; Neuropeptide; Entomopathogenic; Nematode; RNAI;

Sensory perception; Nictation; Dispersal; Jumping; SPME GC-MS

Abstract

Entomopathogenic nematodes (EPNs) employ a sophisticated chemosensory apparatus to
detect potential hosts. Understanding the molecular basis of relevant host-finding behaviours
could facilitate improved EPN biocontrol approaches, and could lend insight to similar
behaviours in economically important mammalian parasites. FMRFamide-like peptides are
enriched and conserved across the Phylum Nematoda, and have been linked with motor and
sensory function, including dispersal and aggregating behaviours in the free living nematode

Caenorhabditis elegans. The RNA interference (RNAI) pathway of Steinernema
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carpocapsae was characterised in silico, and employed to knockdown the expression of the
FMRFamide-like protein 21 (GLGPRPLRFamide) gene (flp-21) in S. carpocapsae infective
juveniles; a first instance of RNAI in this genus, and a first in an infective juvenile of any EPN
species. Our data show that 5 mg/ml dsRNA and 50 mM serotonin triggers statistically
significant flp-21 knockdown (-84%***) over a 48 h timecourse, which inhibits host-finding
(chemosensory), dispersal, hyperactive nictation and jumping behaviours. However, whilst 1
mg/ml dsRNA and 50 mM serotonin also triggers statistically significant flp-21 knockdown (-
51%**) over a 48 h timecourse, it does not trigger the null sensory phenotypes; statistically
significant target knockdown can still lead to false negative results, necessitating appropriate
experimental design. SPME GC-MS volatile profiles of two EPN hosts, Galleria mellonella
and Tenebrio molitor reveal an array of shared and unique compounds; these differences
had no impact on null flp-21 RNAIi phenotypes for the behaviours assayed. Localisation of
flp-21 / FLP-21 to paired anterior neurons by whole mount in situ hybridisation and
immunocytochemistry corroborates the RNAI data, further suggesting a role in sensory
modulation. These data can underpin efforts to study these behaviours in other
economically important parasites, and could facilitate molecular approaches to EPN strain

improvement for biocontrol.

Author summary

Entomopathogenic nematodes (EPNs) use a range of behaviours in order to find a suitable
host, some of which are shared with important mammalian parasites. The ethical burden of
conducting research on parasites which require a mammalian host has driven a move
towards appropriate ‘model’ parasites, like EPNs, which have short life cycles, can be
cultured in insects or agar plates, and have excellent genomic resources. This study aimed
to develop a method for triggering gene knockdown by RNA interference, a biochemical
pathway involved in gene regulation. Through knocking down the expression of a target

gene we can then study the function of that gene, helping us to understand the molecular
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basis of behaviour. Here we have characterised the RNAi pathway of Steinernema
carpocapsae through analysing the genome sequence for relevant genes, and have
successfully knocked down the neuropeptide gene flp-21 in S. carpocapsae infective
juveniles. We find that it is involved in the regulation of behaviours which rely on sensory
perception and relate to host-finding. We have localised the gene and mature neuropeptide,
and find them to be expressed in paired anterior neurons, which is in broad agreement with
our behavioural observations following RNAIi. Our observations are relevant to interactions
of S. carpocapsae with two insect hosts, the waxworm Galleria mellonella, and the
meelworm, Tenebrio molitor. We identified the volatile compounds relating to both insects,
and find that there are both shared and unique compounds to both species; EPNs use
volatile compound gradients, as well as other physical cues in order to find and invade a
host. This study provides a method for employing RNAI in a promising model parasite, and
characterises the molecular basis of host-finding behaviours which could be relevant to
economically important mammalian parasites. EPNs are also used as bioinsecticides, and
so understanding their behaviour and biology could have broad benefits across industry and

academia.

Introduction

Entomopathogenic nematodes (EPNs) borrow their name from the entomopathogenic
bacteria (Photorhabdus, Serratia and Xenorhabdus spp.) with which they form a commensal
relationship. These nematodes provide a stable environment for the bacteria, and act as a
vector between insect hosts. Once the nematode has invaded an insect, the nematode
exsheaths (or ‘recovers’) and entomopathogenic bacteria are regurgitated into the insect
haemolymph; the bacteria then rapidly kill and metabolise the insect, providing nutrition and
developmental cues for the nematode. These entomopathogenic bacteria are then
transmitted between nematode generations (1). The entomopathogenic lifestyle has been

found to arise independently in nematodes, at least three times, spanning significant
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78  phylogenetic diversity. Heterorhabditis and Oscheius spp. (2) reside within clade 9 along
79  with major strongylid parasites of man and animal (3); Steinernema spp. reside within clade
80 10 alongside strongyloidid parasites (4).
81
82 Nictation is a dispersal and host-finding strategy, enacted by nematodes which stand upright
83  on their tails, waving their anterior in the air (5). This behaviour is shared amongst many
84  economically important animal parasitic and entomopathogenic nematodes, alongside the
85 model nematode C. elegans, for which nictation is a phoretic dispersal behaviour of dauer
86 larvae, used to increase the likelihood of attachment to passing animals. Nictation is
87 regulated by amphidial IL2 neurons in C. elegans, which occur in lateral triplets either side of
88 the pharyngeal metacorpus (5, 6). IL2 neurons display significant remodelling from C.
89 elegans L3 to dauer (the only life-stage to enact nictation behaviours) such that connectivity
90  with other chemosensory and cephalic neurons is enhanced (6). It has been shown that IL2
91 neurons express the DES-2 acetylcholine receptor subunit, and that cholinergic signalling is
92  requisite for nictation (5, 7-9). Additionally, the central pair of IL2 neurons express the
93 FMRFamide-like peptide (FLP) receptor, NPR-1 (10). To date there are two known NPR-1
94  agonists; FLP-18 and FLP-21 (11). However, there is also known redundancy of FLP-18
95 and FLP-21 in signalling through other neuropeptide receptors (NPR-4, -5, -6 -10, -11, and
9% NPR-2, -3, -5, -6, 11, respectively) in heterologous systems (12, 13), making functional
97 linkage difficult. Steinernema spp. also display a highly specialised jumping behaviour which
98 s thought to enhance both dispersal and host attachment. Jumping occurs when a nictating
99 infective juvenile (13) unilaterally contracts body wall muscles bringing the anterior region
100 towards the posterior region, forming a loop. This generates high pressure within the 1J
101  pseudocoel, and differential stretching and compression forces across the nematode cuticle.
102 Release of this unilateral contraction, in conjunction with the correction of cuticle pressure,
103  triggers enough momentum for an IJ to jump a distance of nine times body length, to a
104 height of seven times body length (14). Here we aimed to study the function of Sc-flp-21 in

105 coordinating nictation and other behaviours relevant to host-finding.
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The recent publication of five Steinernema spp. genomes, along with stage-specific
transcriptomes (15) represents a valuable resource, alongside the previously published
genomes of Oscheius sp. TEL-2014 (16) and Heterorhabditis bacteriophora (17). The
genome of Steinernema carpocapsae is the most complete, at an estimated 85.6 Mb, with
predicted coverage of 98% (15). S. carpocapsae was selected as a test subject for our
study due to the quality of genome sequence. The close phylogenetic relationship between
Steinernema spp. coupled with a diverse behavioural repertoire, particularly in terms of host-
finding (18, 19), make this genus an extremely attractive model for comparative
neurobiology. The aim of this study was to examine RNAI functionality in S. carpocapsae
IJs, and to probe the involvement of FLP-21 in coordinating sensory perception (host-finding,
nictation, jumping and dispersal phenotypes), as a prelim to probing the neuronal and

molecular underpinnings of host-finding behaviour in this genus.

Materials and Methods

S. carpocapsae culture
S. carpocapsae (ALL) was maintained in Galleria mellonella at 23°C. 1Js were collected by
White trap (20) in a solution of Phosphate Buffered Saline (PBS). Freshly emerged IJs were

used for each experiment.

BLAST analysis of S. carpocapsae RNAIi pathway

BLAST analysis of RNAi pathway components was conducted as in Dalzell et al. (21), using
a modified list of core RNAIi pathway components from C. elegans, against predicted protein
sets and contigs of the S. carpocapsae genome, through the Wormbase Parasite BLAST

server (22, 23).
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133  dsRNA synthesis

134  Sc-flp-21 (Gene ID: L596_g19959.t11) dsRNA templates were generated from S.

135  carpocapsae 1J cDNA using gene-specific primers with T7 recognition sites (see Table 1).
136 Neomycin phosphotransferase (neo) and Green Fluorescent Protein (gfp) dsRNA templates
137  were generated from pEGFP-N1 (GenBank: U55762.1). Template PCR products were

138  generated as follows: [95 °C x 10 min, 40 x (95 °C x305s,60°Cx30s, 72°Cx30s) 72 °C X
139 10 min]. PCR products were assessed by gel electrophoresis, and cleaned using the

140 Chargeswitch PCR clean-up kit (Life Technologies). dsRNA was synthesised using the T7
141  RiboMAX™ Express Large Scale RNA Production System (Promega), and quantified by a
142 Nanodrop 1000 spectrophotometer.

143

144  RNAI

145 1000 S. carpocapsae were incubated in 50 pl PBS with dsRNA and 50 mM serotonin across
146  four experimental regimes; (i) 24 h in 5 mg/ml dsRNA / serotonin / PBS; (ii) 24 h in 5 mg/ml
147  dsRNA/ serotonin / PBS, followed by washes to remove the initial dSsSRNA, and 24 h

148  recovery in PBS only; (iii) 48 h in 5 mg/ml dsRNA / serotonin / PBS; and (iv) 48 h in 1 mg/ml
149  dsRNA and serotonin. Each experiment was conducted at 23 °C. We found that 50 mM
150  serotonin induced oral uptake of fluorescent dyes under all conditions tested; 50 mM

151  octopamine did not (data not shown).

152

153  RNA extraction, cDNA synthesis and quantitative (q)RT-PCR

154  Total RNA was extracted from 1000 1Js using the Simply RNA extraction kit (Promega, UK)
155  and Maxwell 16 extraction system (Promega, UK). cDNA was synthesised using the High
156  Capacity RNA to cDNA kit (Applied Biosystems, UK). Each individual gRT-PCR reaction
157 comprised 5 pl Faststart SYBR Green mastermix (Roche Applied Science), 1 pl each of the
158  forward and reverse primers (10 puM), 1 ul water, 2 ul cDNA. PCR reactions were conducted
159  in triplicate for each individual cDNA using a Rotorgene Q thermal cycler under the following

160 conditions: [95 °C x 10 min, 40 x (95 °C x 20s,60°C x 20 s, 72 °C x 20 s) 72 °C x 10 min].
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161  Primer sets were optimised for working concentration, annealing temperature and analysed
162 by dissociation curve for contamination or non-specific amplification by primer—dimer as
163  standard. The PCR efficiency of each specific amplicon was calculated using the Rotorgene
164  Q software. Relative quantification of target transcript relative to two endogenous control
165 genes (Sc-act and Sc-B-tubulin) was calculated by the augmented AACt method (24),

166  relative to the geometric mean of endogenous references (25). One way ANOVA and

167  Fisher’s LSD test were used to analyse data (GraphPad Prism 6). The most similar non-
168  target gene (L596 ¢5821.t1) was identified using BLASTn against the S. carpocapsae

169  genomic contigs (supplemental figure S1), and primers Sc-L596_g5821.t1-f and Sc-

170 L596_g5821.t1-r were used to assess transcript abundance relative to Sc-act across control
171  and experimental conditions for the 48h dsRNA exposure experiments only (Table 1).
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Table 1. dsRNA synthesis and qRT-PCR primer sequences.

Primer designation
Sc-flp-21-F
Sc-flp-21-Ft7
Sc-flp-21-R
Sc-flp-21-Rt7

neo-F

neo-Ft7

neo-R

ofp-R

gfp-Rt7

Sc-act-Fq

Sc-act-Rq

Sc-Btub-Fq
Sc-Btub-Rq
Sc-flp-21-Fq
Sc-flp-21-Rq

Sc-L596 _g5821.t1-Fq

Sc-L596_g5821.t1-Rq

Sequence (5’ - 37)

TTCTGAGCCGCTATCTGAGC
TAATACGACTCACTATAGGTTCTGAGCCGCTATCTGAGC
AGTCGCAGGGAACAAACAAT
TAATACGACTCACTATAGGAGTCGCAGGGAACAAACAAT
GGTGGAGAGGCTATTCGGCTA
TAATACGACTCACTATAGGGGTGGAGAGGCTATTCGGCTA
CCTTCCCGCTTCAGTGACAA
TAATACGACTCACTATAGGCCTTCCCGCTTCAGTGACAA
GGCATCGACTTCAAGGAGGA
TAATACGACTCACTATAGGGGCATCGACTTCAAGGAGGA
GTAGTGGTTGTCGGGCAGCA
TAATACGACTCACTATAGGGTAGTGGTTGTCGGGCAGCA
ATGTTCCAGCCCTCTTTCCT
GATGTCGCACTTCATGATCG
CTCGGAGGAGGAGATGACAG
ATCATAACGGCACGAGGAAC
GCTGCCTTCCTCGTACTCTTC
TCAGATAGCGGCTCAGAAGC
GTGGGAAATCCGACACAAA

GTCACGTCGTCCACTATAAAC
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Headspace Solid-Phase MicroExtraction (SPME) GC-MS

Approximately 5 g of fresh waxworm (Galleria mellonella) and mealworm (Tenebrio molitor)
larvae were placed into 20 mL glass tubes and sealed. The holder needle was exposed to
the headspace of the tube over a 120 min timecourse (extraction time) at room temperature
(22 °C). After this time, the SPME syringe was directly desorbed in the GC injection port for
5 min. A fused silica fibre coated with a 95 um layer of carboxen—polydimethylsiloxane
(CAR-PDMS; Supelco) was used to extract the volatile compounds from the samples.
Fibres were immediately thermally desorbed in the GC injector for 5 min (with this time we
desorb the analytes and re-activated the fiber for the next analysis) at 250 °C and the

compounds were analysed by GC-MS.

A CTC Analytics CombiPal autosampler was coupled to a 7890N Agilent gas chromatograph
(Agilent, Palo Alto, California) and connected to a 5975C MSD mass spectrometer. The
manual SPME holder (Supelco, Bellefonte, PA, USA) was used to perform the experiments.
Chromatographic separation was carried out on 30 m x 0.25 mm I.D. ZB-semivolatiles,
Zebron column (Phenomenex, Macclescfield, UK).The oven temperature was set at 40 °C
for 3 min, temperature increased from 40 to 250 ° C at 5 °C min and set at the maximum
temperature for 4 min. Helium was used as carrier gas at 1 ml mint. Mass spectra were
recorded in electron impact (El) mode at 70 eV. Scan mode was used for the acquisition to
get all the volatile compounds sampled. Quadrupole and source temperature were set at 150
and 230 °C respectively. Compounds were identified using MS data from the NIST library

(>95% confidence).

Dispersal assays

100 S. carpocapsae IJs were placed in the centre of a 90 mm PBS agar plate (1.5 % wi/v) in
a 5 pl aliquot of PBS. Plates were divided into four zones; a central zone 15 mm in
diameter, and three further zones equally spaced over the remainder of the plate. Plates

were allowed to air dry for ~5 min. Evaporation of the PBS allowed the IJs to begin
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223  movement over the agar surface. Lids were then placed back onto the Petri dishes, and
224  plates were incubated at 23 °C in darkness for one hour. IJs were counted across central
225  and peripheral zones and expressed as percentage of total worms. Our subsequent

226  analysis was conducted on total IJs found within the two central zones. Relative to those
227  found in the two peripheral zones.

228

229  Nictation & jumping assays

230 3.5 g of compost (John Innes No.2) was placed in a petri dish (55 mm), and dampened

231  evenly with 150 pl PBS. Approximately ten 1Js were pipetted onto the compost in 5 pl of

232 PBS, and left for 5 minutes at room temperature; this enabled IJs to begin nictating. For the
233  waxworm volatile challenge, one healthy waxworm (UK Waxworms Ltd.) was placed inside a
234 1 mL pipette tip, without filter. For the mealworm volatile challenge, two mealworms

235  (Monkfield Nutrition, UK), weight-matched to the waxworm, were placed inside a 1 mL

236  pipette tip, without filter. Blank exposure data were captured using an empty 1 ml pipette tip,
237  without filter. In each case, the pipette was set to eject a volume of 500 pL, comprising air
238 and the corresponding insect volatiles. A binocular microscope was used to record 1J

239  behavioural responses following up to five volatile exposures each, on gentle ejection from
240 the pipette within a distance of ~1 cm of the S. carpocapsae 1Js. A five second period was
241  allowed between each volatile exposure. Recording ended for any individual when jumping
242  was observed or the IJ abandoned a nictating stance (this always corresponded with

243  migration away from the stimulus). A jumping index was calculated for each treatment group
244  (1). Additional behavioural observations were recorded, and subsequently reported as

245  percentage |Js displaying the behaviour over the course of up to five volatile exposures, or
246  until the 1J migrated / jumped out of the field of vision.

247

248

249

250
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Host finding assay

Two circular holes (approx. 6 mm diameter, centred 4 mm from edge of lid) were drilled
either side of a 90 mm petri dish lid. Two microcentrifuge tubes (1.5 ml) with a small hole cut
out the bottom (approx. 2mm diameter), were also used for each assay. 200 S. carpocapsae
IJs were placed in the centre of a 90 mm PBS agar plate (1.5 % w/v) in a 5 pl aliquot of PBS.
The arena was segmented into positive and a negative zones either side of the plate (25 mm
in length from the edge, circling off the plate at a point 60 mm apart; see Fig XA). Plates
were allowed to air dry for ~5 min, allowing the I1Js to begin migration. The lid was placed on
top of the plate, and sealed with parafilm. The 1.5 ml tubes were secured in the holes with
parafilm; one remained empty, which we term the blank tube, and the other held four live
Galleria mellonella fourth instar larvae, or four Tenebrio molitor larvae as appropriate. The lid
of the tubes were then closed. The plates were incubated at 23 °C in darkness for one hour.
IJs were counted in the positive (host side) and negative (blank side) zones and then scored

using a chemotaxis index (26). The assay format was adapted from Grewal et al. (1994)

27).
. # IJs positive zone — #I]Js negative zone
Chemotaxis Index = ,
#1]s in both zones

A B 90r;nm

60 mm

Figure 1. (A) image of the final host-finding assay; (B) host-finding assay schematic.
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Immunocytochemistry

Freshly emerged S. carpocapsae 1Js were fixed in 4 % paraformaldehyde overnight at 4 °C,
followed by a brief wash in antibody diluent (AbD; 0.1 % bovine serum albumin, 0.1 %
sodium azide, 0.1 % Triton-X-100 and PBS pH 7.4). The fixed specimens were roughly
chopped on a glass microscope slide with a flat edged razor, and incubated in primary
polyclonal antiserum raised against GLGPRPLRFamide, N-terminally coupled to KLH, and
affinity purified (1:800 dilution in AbD) for 72 h at 4 °C. Subsequently, chopped 1Js were
washed in AbD for 24 h at 4 °C, and then incubated in secondary antibody conjugated to
fluorescein isothiocyanate (1:100 dilution in AbD) for 72 h at 4 °C. A further AbD wash for
24 h at 4 °C was followed by incubation in Phalloidin—Tetramethylrhodamine B
isothiocyanate (1:100 dilution in AbD) for 24 h at 4 °C. Finally, chopped 1Js were washed in
AbD for 24 h at 4 °C. Specimens were mounted onto a glass slide with Vectasheild
mounting medium and viewed with a Leica TCS SP5 confocal scanning laser microscope.
Controls included the omission of primary antiserum, and pre-adsorption of the primary
antiserum with 2250 ng of GLGPRPLRFamide. Pre-adsorption in GLGPRPLRFamide did not

alter staining patterns.

Whole mount in situ hybridisation

PCR primers were designed to amplify a 200 bp region of Sc-flp-21 (Gene ID:
L596_g19959.11) from S. carpocapse 1J cDNA. Template PCR products were generated as
follows : [95°C x 10 min, 40 x (95 °C x 30 sec, 60 °C x 30 sec, 72 °C x 30 sec) 72 °C x 10
min]. PCR products were assessed by gel electrophoresis, and cleaned using the
Chargeswitch PCR clean-up kit (Life Technologies). Amplicons were quantified by a
Nanodrop 1000 spectrophotometer. Sense and antisense probes were generated using
amplicons in an asymmetric PCR reaction. The components of each reaction were as

follows: 2.0ul of Reverse primer (or Forward primer for control probe); 2.5ul 10X PCR buffer
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with MgCl. (Roche Diagnostics); 2ul DIG DNA labelling mix (Roche Diagnostics); 0.25ul 10x
Taqg DNA polymerase (Roche Diagnostics); 20ng DNA template; distilled water to a volume

of 25ul. Probes were assessed by gel electrophoresis.

Freshly emerged S. carpocapse 1Js were fixed in 2 % paraformaldehyde in M9 buffer
overnight at 4°C followed by 4h at room temperature. Nematodes were chopped roughly
using a sterile razor blade for 2 minutes and washed three times in DEPC M9.
Subsequently, the chopped nematodes were incubated in 0.4 mg/ml proteinase K (Roche
Diagnostics) for 20 minutes at room temperature. Following three washes in DEPC M9, the
nematodes were pelleted (7000g) and frozen for 15 minutes on dry ice. Subsequently the
nematode sections were incubated for 1 minute in -20°C methanol and then in -20°C
acetone for 1 minute. The nematodes were then rehydrated using DEPC M9 and incubated
at room temperature for 20 minutes, after which three wash steps in DEPC M9 were carried

out to remove any acetone.

The nematodes were pre-hybridised in 150 ul hybridisation buffer (prepared as detailed by
Boer et al., 1998) for 15 minutes. The hybridisation probes were heat denatured at 95°C for
10 minutes, after which they were diluted with 125 ul hybridisation buffer. The probe-
hybridisation mixture was then added to the nematode sections which were incubated at
50°C overnight. Post hybridisation washes were carried out as follows: three washes in 4x
Saline Sodium Citrate buffer (15 minutes, 50°C); three washes in 0.1x SSC/0.1x Sodium
dodecyl sulphate (20 minutes, 50°C) and; 30 minute incubation in 1% blocking reagent
(Roche Diagnostics) in maleic acid buffer (50°C). Subsequently the nematodes were
incubated at room temperature for 2 h in alkaline phosphatase conjugated anti-digoxigenin
antibody (diluted 1:1000 in 1% blocking reagent in maleic acid buffer). Detection was
completed with an overnight incubation in 5-Bromo-4-chloro-3-indolyl phosphate/Nitro blue
tetrazolium at 4°C. The staining was stopped with two washes in DEPC treated water. The

nematode sections were mounted on to glass slides for visualisation.
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Statistical analysis

Data pertaining to both gRT-PCR and behavioural assays were assessed by Brown-
Forsythe and Bartlett’s tests to examine homogeneity of variance between groups. One-way
or two-way ANOVA was followed by Fisher’s Least Significant Difference (LSD) test. All

statistical tests were performed using GraphPad Prism 6.

Results

The RNAI pathway of S. carpocapsae

As is the case for other parasitic nematode species, S. carpocapsae was found to encode a
less diverse RNAI pathway than that of C. elegans, in terms of gene for gene conservation
(21). However, the apparent reduction in AGO homologue diversity is offset by significant
expansions across several putative ago genes, to give a predicted overall increase in the S.
carpocapsae AGO complement (38 in total), relative to C. elegans (24, not including
pseudogenes) (28); WAGO-1 (nineteen), ALG-1 (three), ALG-3 (two), WAGO-5 (four),
WAGO-10 (two), WAGO-11 (three) are all expanded relative to C. elegans. Notably, no
identifiable homologue of RDE-1, the primary AGO for exogenously triggered RNAi events in

C. elegans, could be identified (Supplementary table S2).

The presence of PRG-1 and components of the piwi interacting (pi)RNA biosynthetic
machinery suggests that a functional piRNA (or 21U RNA) pathway may be present. Whilst
ERGO-1 is not conserved, two putative ALG-3 orthologues suggest that a functional endo-
siRNA (26G RNA) pathway may also exist, which is supported by broad conservation of
associated proteins. MicroRNA-associated AGOs, ALG-1 and ALG-2 are conserved, with a
small apparent expansion of ALG-1 to three related proteins in S. carpocapsae. Further
understanding of how RNAI pathway complements influence functionality will require small

RNA sequencing efforts, and functional genomics approaches.
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The RNA-dependent RNA Polymerase (RdRp), RRF-3 is conserved, and known to function
antagonistically to exogenously primed RNAI, through competing activity for pathway
components required for both exogenous RNAI, and the endo-siRNA (26G RNA) pathway
within which RRF-3 operates (29-31). The RdRps, RRF-1 and EGO-1, which are involved in
the biosynthesis of secondary siRNAs (22G RNAS) are also conserved. Loss of the
argonaute ERGO-1 which functions upstream of secondary siRNA biogenesis in the endo-
siRNA (26G RNA) pathway in C. elegans, also leads to an exogenous ERI phenotype
(Enhanced RNAI), but is not conserved in S, carpocapsae, suggesting that ALG-3 / -4 may

be solely responsible for endo-siRNA functionality (32, 33).

The apparent absence of the intestinal dsRNA transporter, SID-2 is consistent with findings
from other parasitic nematodes (21, 34, 35). SID-1 also appears to be absent, however
CHUP-1, a putative cholesterol uptake protein which contains a SID-1 RNA channel is
present, and may assist in the intercellular spread of dsSRNA. RSD-3, which also effects

intercellular spread of dsRNA is conserved (see Figure 1 for pathway overview).
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370 Figure 1. Core RNAI pathway components of S. carpocapsae relative to C. elegans.
371  Proteins with at least one putative homologue are represented in colour; those without any
372  identifiable homologues are colourless. See supplemental tables for information on number
373  of putative related homologues.

374

375 Knockdown of Sc-flp-21

376  Various treatment regimens were employed in order to assess the responsiveness of S.

377  carpocapsae |Js to exogenous dsRNA. 24 h incubation in 5 mg/ml dsRNA, with 50 mM

378  serotonin was not sufficient to trigger statistically significant Sc-flp-21 knockdown (Fig. 2A),
379  however a 24 h dsRNA / serotonin incubation followed by a 24 h recovery in PBS only, did
380 trigger a small decrease in Sc-flp-21 relative to Sc-act when compared to gfp and neo

381  dsRNA controls (0.70 £0.11, P<0.05) (Fig. 2B). Extended incubation of S. carpocapsae 1Js
382 in 5 mg/ml dsRNA and 50 mM serotonin for 48 h triggered robust knockdown of Sc-flp-21
383  (0.16 £0.07, P<0.0001) (Fig. 2C). 48 h incubation in 1 mg/ml dsRNA, with 50 mM serotonin
384  also triggered significant levels of Sc-flp-21 knockdown (0.49 +£0.27, P<0.01), however this
385  was not as effective as the 5 mg/ml dsRNA treatment (Fig. 2D). A BLAST analysis identified
386 predicted S. carpocapsae transcript L596_g5821.t as the non-target gene with most

387  similarity to the Sc-flp-21 dsRNA (supplemental figure S1). The relative expression level of
388 L596_g5821.t1 was unaffected by a 48 h incubation in 5 mg/ml Sc-flp-21 dsRNA with 50 mM

389  serotonin, relative to neo and gfp dsRNA (1.013 +0.04, P>0.05) (Fig. 2E).
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391 Figure 2. qRT-PCR expression analysis of Sc-flp-21 and off-target control gene (A) Sc-
392  flp-21 transcript ratio relative to Sc-act following 24 h incubation in 5 mg/ml dsRNA, 50 mM
393  serotonin. (B) Sc-flp-21 transcript ratio relative to Sc-act following 24 h incubation in 5 mg/ml

394  dsRNA, 50 mM serotonin, and 24 h in PBS; (C) Sc-flp-21 transcript ratio relative to Sc-act
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395 following 48 h incubation in 5 mg/ml dsRNA, 50 mM serotonin; (D) Sc-flp-21 transcript ratio
396 relative to Sc-act following 48 h incubation in a reduced 1 mg/ml dsRNA, 50 mM serotonin;
397 (E) L596_¢5821.t1 transcript ratio relative to Sc-act following 48 h incubation in 5 mg/mi
398 dsRNA, 50 mM serotonin. *P<0.05; **P<0.01; ****P<0.0001.

399

400 Host insect volatiles

401  Comprehensive volatile signatures were characterised, and significant differences noted
402  between G. mellonella and T. molitor larvae. In total, we identified 10 compounds unigue to
403  G. mellonella, four compounds unique to T. molitor, and 14 compounds shared between
404  both species. These profiles vary significantly from headspace GC-MS data presented by
405 Hallem et al. (36) for the same insect species (see Table 1).
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Table 1. Headspace SPME GC-MS volatile profiles of Galleria mellonella and Tenebrio

molitor larvae
Galleria mellonella
a-pinene
butanoic acid
tetradecanal
tridecanol
nonanoic acid
2-[phenyl methylene]-octanal
tetracosanol
tridecane
1-heptacosanol

cis-9-hexadecenoic acid

Tenebrio molitor

decanal
1-tetradecanol-methyl ether
1-hexadecanol

cyclohexadecane

Behavioural impact of Sc-flp-21 knockdown

Shared

nonanal

hexanoic acid
octanoic acid
cyclododecane
decanoic acid
dodecanoic acid
tetradecanoic acid
pentadecanoic acid
bis(2-ethylhexyl) ester-
hexanedioic acid
hexadecanoic acid
heptadecanoic acid
cis-10-heptadecenoic acid

squalene

octadecanoic acid

S. carpocapsae |1Js were challenged by exposure to volatiles from G. mellonella or T. molitor

following RNAI (48 h 5 mg/ml dsRNA, 50 mM serotonin) and control treatments. A decrease

in hyperactive nictation following Sc-flp-21 knockdown was observed (10% £5.774) relative

to untreated (40.75% £6.75; P<0.01) and neo dsRNA treatment (47.5% £2.5; P<0.001)

following G. mellonella volatile challenge (Fig. 3A). Likewise, a decrease in hyperactive

nictation was observed following T. molitor volatile challenge to Sc-flp-21 RNAi 1Js (5.0%

+2.9), relative to untreated (57.25% +2.8; P<0.0001) and neo dsRNA treatment (35.0% +6.5;

P<0.001) (Fig. 3B). A decrease in the jumping index of IJs following Sc.flp-21 dsRNA


https://doi.org/10.1101/061101
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/061101; this version posted September 15, 2016. The copyright holder for this preprint (which
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

434  treatment was observed when challenged by G. mellonella volatiles (0.08 +£0.03) relative to
435  untreated (0.69 +0.11; P<0.001) and neo dsRNA treated (0.50 +0.04; P<0.01) (Fig. 3E) .
436  Similarly, a decrease in jumping index as a response to T. molitor volatiles was observed
437  following Sc-flp-21 RNAI (0.03 +0.03) relative to untreated (0.44 £0.06; P<0.001) and neo
438  dsRNA treatment (0.38 £0.05; P<0.001) (Fig 3F). An agar host-finding assay was used to
439  further assess the impact of flp-21 knockdown. A decrease in G. mellonella finding ability
440  was observed (0.06 +0.08) relative to untreated (0.53 £0.03; P<0.001) and neo dsRNA
441  treated (0.42 +£0.08; P<0.01). Likewise, a decrease in T. molitor finding ability was observed
442  (0.01 £0.06) relative to untreated (0.32 +0.04; P<0.05) and neo dsRNA treated (0.26 +0.1;
443  P>0.05). It was also found that Sc-flp-21 RNAI resulted in significantly decreased lateral
444  dispersal, relative to both untreated and neo dsRNA treatment (P<0.0001) (Fig. 3G). In all
445  instances, dsRNA treatment regimens which triggered lower levels of Sc-flp-21 knockdown
446  relative to the 48h 5 mg/ml dsRNA, 50 mM serotonin approach, failed to trigger null

447  phenotypes (data not shown).
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Figure 3. S. carpocapsae 1J behavioural assays post-RNAI

Behavioural impact of Sc-flp-21 knockdown following I1J incubation in 5 mg/ml dsRNA, 50
mM serotonin: (A) Mean percentage of S. carpocapsae displaying hyperactive nictation upon
challenge by G. mellonella volatiles. (B) Mean percentage of S. carpocapsae displaying
hyperactive nictation upon challenge by T. molitor volatiles. (C) Mean percentage of S.
carpocapsae displaying standing upon challenge by G. mellonella volatiles. (D) Mean
percentage of S. carpocapsae displaying standing upon challenge by T. molitor volatiles. (E)
Mean jumping index of S. carpocapsae displaying upon challenge by G. mellonella volatiles.
(F) Mean jumping index of S. carpocapsae upon challenge by T. molitor volatiles. (G) Mean
percentage distribution of S. carpocapsae 1Js across central and peripheral assay zones.

*P<0.05; **P<0.01; ****P<0.0001.

Whole-mount in situ hybridisation and Immunocytochemical localisation of flp-
21/FLP-21in S. carpocapsae lJs

flp-21/FLP-21 was localised to paired neurons within the central nerve ring region of S.
carpocapsae 1Js. Without additional neuroanatomical information on S. carpocapsae lJs it is
impossible to define these cells, however, based on the immuocytochemical localisation the
cells appear to project posteriorly (Fig. 4). These data suggest that FLP-21 must act as a
modulator of sensory function, downstream of the primary chemosensory neurons

(amphids).
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470

471  Figure 4. (A) Whole mount In situ hybridisation and (B) immunocytochemical
472 localisation of flp-21 / FLP-21 (GLGPRPLRFamide) to paired neurons within the
473  central nerve ring of S. carpocapsae IJs. Positive flp-21 staining is observed as
474  red/brown pigmentation (A); FLP-21 immunostaining is visible as green, muscle is
475  counterstained red (B)

476

477

478
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479 Discussion

480 RNA interference is an extremely important tool for the study of gene function in parasitic
481  nematodes (37, 38). Three independent reports of a functional RNAI pathway in the

482  entomopathogenic nematode Heterorhabditis bacteriophora have been published. Ciche
483  and Sternberg (39) assessed the efficacy of RNAI through soaking egg / L1 stage H.

484  bacteriophora in 5-7.5 mg/ml dsRNA targeting a number of genes which had been selected
485  on the basis of phenotypic impact on the model C. elegans. Demonstrable phenotypes and
486  target transcript knockdown signified an active pathway. Moshayov, Koltai and Glazer

487  (2013)(40) employed the methodology of Ciche and Sternberg (39)to study the involvement
488  of genes in the regulation of I1J exsheathment (or ‘recovery’). Subsequently, Ratnappan et
489  al. (41) demonstrated that microinjection was also a suitable method for introducing dsRNA
490 into hermaphrodite gonads, effectively triggering the RNAIi pathway in F1 progeny. To date,
491  no such assessment of a functional RNAi pathway has been published for Steinernema spp.
492

493  The RNAI pathway of S. carpocapsae has been characterised by BLAST and validated

494  through silencing Sc-flp-21 in IJs. Our data indicate that neuronal cells are sensitive to RNAI
495 in S. carpocapsae 1Js, and that knockdown is highly sequence specific. Like other parasitic
496 nematodes S. carpocapsae encodes an expanded set of WAGO-1 (R06C7.1) family AGOs
497 (19 in total) which function primarily with secondary siRNAs (22G RNASs) in C. elegans,

498  along with CSR-1 which is also conserved. Whilst RDE-1 is primarily responsible for

499  triggering the onset of an exogenous RNAI response, acting upstream of secondary siRNAs
500 (22G RNAS), it is not conserved in S. carpocapsae (21, 31). Our observation of RNAI

501 sensitivity in S. carpocapsae reveals that RDE-1 is not required to trigger an exogenous
502  RNAi response, however the functional significance of AGO homologue expansions relative
503 to C. elegans remains to be determined. The lack of SID-2 seems to correlate with our

504  observation that relatively high amounts of dsRNA are required to trigger the RNAI pathway

505 by oral delivery.
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The nearest non-target gene sequence within the S. carpocapsae genome represents an
uncharacterised predicted gene (L596_¢g5821.t1). The Sc-flp-21 dsRNA shared high levels
of sequence similarity over a 21 bp stretch of L596_¢g5821.t1 (20 of 21 bp shared), however
gRT-PCR indicates that L596_g5821.t1 had not been silenced, which could suggest: (i) the
level of sequence similarity was either insufficient for gene knockdown; (ii) dsRNA was not
diced in the correct register to produce this exact 21 bp sequence within a significant
population of siRNAs; or (iii) the L596_¢g5821.t1 gene is not expressed in cells / tissue which
is sufficiently susceptible to dsRNA delivered under the conditions tested. In order to trigger
significant knockdown of Sc-flp-21, 48h continuous exposure to dsSRNA was required in the
presence of 50 mM serotonin. Reducing dsRNA exposure time lead to a corresponding
reduction in Sc-flp-21 knockdown, as did a reduction of dSRNA amount from 5mg/ml to
1mg/ml over a 48h time-course. Phenotypes which developed following 48h dsRNA
exposure were not observed across any of the experimental variations which resulted in
decreased gene knockdown (shorter exposure timeframes / lower dsRNA amounts). This
has potentially important implications for RNAi experimental design in other parasitic
nematodes, and notably in C. elegans, for which the validation of gene knockdown by qRT-
PCR is not common across the literature. Undoubtedly false negative determinations of
gene function will be a problem in this context. Our data demonstrate that statistically
significant gene knockdown levels are not necessarily sufficient to reveal gene function;

careful consideration should be given to the design of RNAi experiments as a result.

The neuronal RNAI sensitivity of S. carpocapsae 1Js, and the ease of behavioural assays
makes these species ideal models for studying the neurobiology of sensory perception and
host-finding behaviours. Within the Steinernematid EPNs, a number of species also display
a highly specialised jumping behaviour which can be triggered in nictating I1Js on exposure to
host Insect volatiles (18). Silencing Sc-flp-21 triggers pleiotropic effects on host-finding,

lateral dispersal, hyperactive nictation and jumping phenotypes. The waxworm and
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534  mealworm headspace SPME GC-MS profiles are expanded relative to those presented by
535 Hallem et al. (36), and likely reflects the increased sensitivity of analysis in this study. These
536 data could provide a valuable tool for comparative analysis of neurobiology and host-finding
537  behaviours across EPN species.

538

539  Collectively, these data provide the first mechanistic insight to a behaviour which may have
540 implications for biocontrol efficacy. Through isolating genes and signalling pathways which
541  coordinate these behaviours, efforts to identify molecular markers of desired behaviours and
542 traits could facilitate the identification of more suitable isolates and strains for biocontrol use,
543  and the enhancement of current strains through selective breeding / mutagenic approaches.
544  The selection or manipulation of behavioural tendencies could lead to strains which are

545  capable of operating within new ecological niches, expanding their utility.
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Table S2. Steinernema carpocapsae argonaute proteins.

* Accession numbers presented are the top returning hits for each RNAi pathway

protein.

AGOs Protein List

Homoloques

Accession *

ALG-1
ALG-2

ALG-3 (T22B3.2)
ALG-4

CSR-1

CO4F12.1

C14B1.7a

ERGO-1

HPO-24

HRDE-1 (WAGO-9)
NRDE-3 (WAGO-12)
PPW-1 (WAGO-7)
PPW-2 (WAGO-3)
PRG-1

RDE-1

SAGO-2 (WAGO-6)
SAGO-1 (WAGO-8)
T23B3.2

WAGO-1 (R06C7.1)
WAGO-10 (T22H9.3)
WAGO-11 (Y49F6A.1)
WAGO-2 (F55A12.1)
WAGO-4 (F58G1.1)
WAGO-5 (ZK1248.7)

X2
x1
X2

x1
x1

x1

x1

L596_g7718.t1
L596_g16709.t1
L596_g3457.t1

L596_g20174.t1
L596_g11107.t1

L596_g11197.t1

L596_g25491.t1

L596_g21112.t1
L596_g19943.t1
L596 g19923.t1
L596_g17524.t1
L596_g16917.t1

L596_g12936.t1
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748

749  Table S3. Steinernema carpocapsae non-argonaute RNA interference pathway
750 proteins.

Non AGO Protein List Homologues Accession *

AIN-1 x1 L596 ¢g5788.11
DCR-1 x1 L596 g26648.11
DRH-1 x1 L596 g26385.11
DRH-3 x1 L596 ¢g25860.t1
DRSH-1 x4 L596 g13580.t1
EGO-1 X3 L596 g919.t1
EKL-1
ERI-1 x5 L596 g16241.t12
ERI-3
ERI-5
FKH-3
FKH-4
FKH-5 x1 L596 _g10448.t1
PASH-1 X2 L596_g24740.11
RDE-4
RRF-1 x1 L596 g7841.t1
RRF-3 x1 L596 g11915.t11
RSD-3 x1 L596 ¢g5786.12
RSD-6
SID-1
SID-2
TSN-1 x1 L596 g28061.t1
UNC-130 x1 L596 g11813.t1
VIG-1 x1 L596 ¢g22586.11
XPO-5
XRN-1 x1 L596 g18210.t1
XRN-2 x1 L596 g10155.11

751

752

753

754

755

756

757

758

759

760

761

762

763
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764

765 RNAI pathway proteins

766

767 >AIN-1 - 1596 g5788.tl

768 MWGEETGAETMTLNPWAGVSQQPQVWQNMNSRGNGNPSVANSVGSFAPNGGSVRPGSQQW
769 DGGATPAGRSAWNPNPHAPRWTPSVNHGNASGWPNAQQHWSVANSNGTYAEQTKKNMALG
770 RSSGPNLNMSQRFDGSQGWGSKVDQGTPWDTGNSGGVSQOMHEGKEQWSNPTRWTQPPGT
771 WPTPIVAPMVADWQQGQPRHDHWANHPTGGMVPSGGAWAQQALGVASSSEQGRVPYDPNP
772  QTPGPWVAPQPAEMNNDMMWHDPNPKQKKIQKDVGTGIWGDPTSQIEIRRWKDLEAEGGE
773 FPGGSDWGSGSNSSTQPTGWGDVGPAQGNDGTDRWGAQGQALQGGWSDKVDQDRDLNGGK
774  SDLNQIQRGIQNAIANGALCPDGQSRLOQWKKQRGGIGVGSPEEKMGVASSSDSNVPSLI
775 AATKIMNIHGDWTPPSSVADDSAKSEDQVSSSGTNNEKESSVKESASPTPPPTQLDDGPQ
776  EFVPGKKWEWRDPNKVAEDPNATPGNCKPNPLMAAGNNMNFAFSNSAVNTANPYGPEVPS
777 GNASTEFWPNNSQGENVPYGRDMYNSVRARLPSNGQFMPQRGMSGGYSNSNHNRMQTPPGK
778 GVFIVLNHQGANETQLNFSCTRAGQLLNVASLGGQTVLLRYADSSSEGVLQKLKADFPGN
779 ERIKTVSEEEVEKLLKNRSPTMSGSAWAPNSDTPLWSNGGSPLATGEIMSSQONVFEFSNQED
780 LNRQQY

781

782 >DCR-1 - L596 g26648.tl

783 MSKFAGKPPQAPPRPQKLCGLKSTTRRRGLHFDGRAPAAKSRFQISLANFKEFVWRRSGDS
784  LADRLQKRDENWILKLRSPSDSAKAKNAAQMVVKATEINPNFFTPRDYQIELLEKALNYN
785 TIIPLGTGSGKTFIAVLLIKEYTQLLLPKFSNGGKRAVFIVDKVALVKQQADHIECHTEL
786  KVAQFHGYMNTDVCNTREAFEKVIEDSQVLVLTAQIFLMLLDHAIFSFDRVPVIVMDECH
787 HVLGGKHPYRLIVQRYSELSEETRPRMLGLTASLINNKTAPSELEALLRQLETIMKCRIE
788 ASSDIISVAKYGARPKELVIACRDNDFAEDWIRVCLKSLQNLRESAANCLDFHPDLDVDP
789 RKSVVEAATKILSVLQOMGPWCAWKVAMVWEKQLRKIHTSKSKASGLGEKQIAFLQONGES
790 KIHEIIKEFEQKVKTVRSYEELKKYIPHKVERLLELLRYYHPNIQKTLQGGGVKSLSAMV
791 FVDQRYVAYAMNLLMKSLYKWNQIDFGHLRSDFVIGENGTSLGEESAGFHKRQETVLEKF
792 RQSQLNLLFTTSVLEEGVDVKHCNLVIKFDSPGDFRSYIQSRGRARKQGAHYFMLTEAKN
793 KLEFALNLRNFCEIERMLITRTVTIHDPEHQVPARNVDDVVQPYVVTSTGAKVTMSTAIA
794 LINKYCAKLPSDVFTRLVPQSCIEPVTVNGVTKFLATLSLPINSPFKEEIRLKTPMDTKK
795 LAQMAVALEACRQLHEKNELNDYLLPAGKDAIAATFLLDEDPDEYVPHMPHKAGSIRRKQ
796 LYDKKMDLLVEASGAANPKRRKIANPLDNDYFFGFLSKRILPEVPSFPIFPRQGKVLVSI
797 KLCKNQITLDEETFERAMKFHEYLFDDVLGLAKQGFVEFVPRHAPIATVIVPLKRREHAV
798 YDLDRVYLSNILEYRRIPYTPSEEERRTFQFREEDFTDAIVVPWYRNQDVFYDVAVINHS
799 LTPASGFPDGNYTNEFREYYMKRYNLEIFNETQPLLDVDYTSTRMNLVMPRIPTRSQGKEK
800 KSDRTQHQVMVPELVNVHPIPASLWNSIVTLPTIIYRANALLLADELRELICAEALGPND
801 NSVHICWEPLDYVTSYSEDAQLPINKLSHLEKDLEAERAKARAENPEPEIVDMEDDSSND
802 GFNIGVWDPKLGDGGELAGRILTVPFPMASSARTDEEIADEAADMIVTSGNLNNGNMSDD
803 EDDQGEMKMLMDYAHIYKNDSSSFLPVRDNIEELGWDADIGQLNISEDAFPVSITGTSAS
804 IDGKSLMKDIASVLDPSFAGNGVASANGSAPNGSGDAVFAKSKPVATRLDLSAFDDRDAP
805 LIRTGENESLNLIEYFMDSNDSQEVERMKKASLEIESSRPHLENFPVVEVEEEGTPQKAI
806 EIDNSLFTNPNVLQPEINAYTDGDVGERSEVARVIPKTTFMKPDVKVNETDEGMPECSAG
807 VSPCVLLQALTLSHASDGINLERLETVGDSFLKFAVTDYLFHEHKEQHEGKLSFARSKEV
808 SNYNLYRIGKKKNLPSILVASKFEPTDSWLPPCYMPTGDFKGPNAEDAEATDKEFMDAVFEE
809 GKPIPQSKKPLTGWDEDNNEAEKVVDGIETINLLKNPTGNTQYDVNEEISPLPYNVMTQQ
810 YISDKAIADTVEALIGAHLLQLGPKVALRFMRWLGLRVISEQTVADEPLLRFLDTPEDPN
811 RSNQELVSYIERFQLSSVEKTIGYRFNNKAYLLQAFTHASYYKNRITSCYQRLEFLGDAV
812 LDYMITRFLFQHRKKYSPGVLTDLRSALVNNTIFASLAVKYNFHKHFVAMCPGLHHMIEK
813 FVRLCESQAKNTNEFNSELYMVTEEEFDDGDEEDIEVPKALGDIFESLAGAIYLDSGRRLD
814 VVWEVFYNLMHDTIMECCEHPPKSPIRELLEREPDKARFSKLERIRENGKIRVTVDIQGK
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815 CRFTGIGRSYRIAKCTAAKRALRYLRDLDKEREAAKKASAHH

816

817 >DRH-1 - L596 g26385.tl

818 MNTHLKTSHPLSVINWDKFTPETPVAIRPEHFDLRPYQEELAHHALKGENTIIWAPTGSG
819 KTIVAVHVIAQHLLKGNGRKVCEFVVPNVTLLEQQKRVCERHMDAKVNITIKAESKAPFSGM
820 VAASHIVLLTPOMLVNALONTTEGKENFSLSVFSMIVLDECHHTAESHPYNVLMHHYHDV
821 KLKGTGKSPQIVGLTASLGAGTSRNANEAFRHIQKLCANLDSPKISTVEKHKADLTGFAV
822 ETKDRIRYVESNYRSKPFFKDVMELMSELENGIFVHPATACDPVKKAMIKEQVCRSSDAS
823 STANYRSSASTRYSQAYONWLGNALMITLPKVDLPSDARVEIMTRFRLLKILYKMIELWA
824 NENGKCAMDYYMKESEGLPIPLPVHDRIRELVSYRNDNSDMLIEMCQLLVEKFGEGTDGA
825 SPARVLIFVKEREYTYMLANIIDCCNELKALGVRPDFLISTNSGDGECRLNPEEQRSKLE
826 KFRSGEINLLCSTSVAEEGLDVAECNLVIKYNYASSDIAHVQRRGRRARHONSYAVLFTH
827 DKNLEQQENKNILSEELSNQATALLROQMPOKMFEAEVQELVRKSYSDRVIERAAKETASL
828 ALKDVGARTCTEFIGRSTDVRHSNHSTLHILCDGSIWDRFTCEESVSQENFLKTSELPIGK
829 IYCNNCKEVWGRIVIFKGIAVPITIACKGILLONARGERFPCAKWAGIKGRYFCPEEVKSV
830 DLARLSAAPHRPQFLTVLMGETESRSL

831

832 >DRH-3 - L1596 g25860.t1

833 MTSNGTRFELDYVLTVITTLDFILEPFFLFLALTKSTPSMWEFYRIFLIATSLCNCAFSIV
834 FFLLSAKFIPIDDAVCLISSHFALRSGRVLWQLSMFFMMIQFQIVLLMLIYSSYEISHPL
835 RPLNWRSKAVILAVFVFIFLPASLVLILEQOQVIMGEIEEEKREKVPLSHVRLFRKEFLES
836 GRINEAFIDKCEKFLSEFDVVEILKKLFTINPGLARKFFFRQIRLKHPKESGIITPITERC
837 YGDDTEVLSELRLENLKNASKERYLKIFSDDEFCAGDTLSTQIRPQPFIKNLAAKYGNRY
838 EKMIKKVEALLKDKEHDAAACQILRSMPKIADDDEDDSWWLHLLDICDMDPHNRACLVLL
839 DVDYRNIIDMFRAEQRAKRTPAIQGKDEVMEFDETISDLDREFRGQEPYMEHRETVDENLT
840 DDPDKIVLRDYQEEQMEGVRKGNTIVCAPTGSGKTITAAQTLLEHFKENEKARAVMEVPT
841 IPLVEQQAQLLTRFLRKRKYILTASGAERVVSLGRKMLSADVVVITPQLEFYNYMTDPRES
842 ERIYISDFTLFIFDECHHCDSNHPYRKITKRISAFEGKKPHVVGLTASVGVGTKTMNPQE
843 AVDHMIRICANMTAQSITTVQRCLKSLDEKVRIPDDYIRTVHRDLESPFRGKIAEVLGKEF
844 VYIAEEKLKNTVLAGGEFESFPDKRKVCQFFGEFVKRLKNELERNQKVEDRNALIYTLART
845 EVLYKLFNLSDLLPARYAAHVLKEFNDENKDGLOQEKYKHYLRELGEAATIKNEERDMNKDI
846 LVTLKEILVDQYQKDPFSKTLIFVSTRDLARDLSLYLRDQWDKYGLPRKVKPTREGEDSE
847 KTYKPVSYITSSNQATSAGGLTAQQORETVAHFRSGHHLVLVATSVADEGLDIAECNLIT
848 KYNTSESSELKLIQRRGRARAKQSSSILLALDGAIEKAEYDGMLREKLMYAAIKHLHTLP
849 DTHVYRLIEAKAQQLLVDEKEAEERAKQRKEEASEEVWIVACKKCSEQLTTTGSLRNAGD
850 KRVASCDPSIWEKLKIVGNQKAESHGNASLETISVAVCSNGDCDNTIATLGTDGNTEFMPFL
851 RAQSVSLYRQAEYDADNREGKQOSLKKWRSLEAGEYNIVLRSIDDEDRKRMCSSWESQNSE
852 KAKEIVQKRODORAFKRARYLTKESRNRELAKKVILKQKEDPNAEEDDYGYSSTIADDKIR
853 GEDLEKVKIKAEDFAQVLHSEPNYLSAMKGYEAEVSDNSDNDYE

854

855 >DRSH-1 #1 - 1596 g13580.t1

856 MEDPGCSGTQKLFEGAKRTLDKREDAQENEKTENKEQLLTESDVFKRLAETIDLTTEESTA
857 NSPDPSKIQDLSKEFTVAVSKRTISEPDASEFYVKTENGDTIGTDRLKTVHEAMQEFRVLDV
858 IDMARREQPOSEPPTMPTFHENCKCGHVSESEADSSSGSESEEDDENADLSNVSDANKHS
859 LVAKRETARKQQHPAGLSQEMCEFNEPGQMNDGPACRCSWASKQSGIRHSIFVGEERVEPC
860 NPMSSNLRNLHHYFMKVTPNPVEQSRNASLIYHNDKGYVFEGESVEFFHRKLPQFEFPQTPV
861 NKLSQEFEVVFIEEKAPEQFTVHDLESFHTYMFDHLLEMYDLNRRAKDVEDGCPVYHCMP
862 REVFKDYATEAVEVLPMSAVLHHIAGAFQPVFDDRLVOKIRRDENLFHNMSSHMKGQIFV
863 NPSKRPATIRVDLIERQDPYTKSVNKDFHPVLTHIGLRPSVYTEFSAKPAYQQAMKKYLRT
864 RHLMSLQGKLSYEDKQKLVEQEANTIRKLKAEAQHKRDMVMSVTSRGEFYSTTFYPDIVQHA
865 VLLTLACSHVRYHWCLETFEKRIGYSFKNRTLLELALTHPSFRANYGTNSDHTRNALANC
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866 GLRIDKARNDNRNSQVDRPSRKRGYENLREVMSMKGTEKAVLSPVHHNERLEFLGDSVIE
867 FITTIHLFYMLTDLDEGALATYRSALVONKHLAVLAKKIGLDEFMLYSHGPDLCHESDER
868 HAMANTYEAMMAAVYLDCDLNECDRIFADTLFMDEKEEKSKEKLAWTKLLDHPLKRDNPY
869 GDRHLIPKIDSLOLLTQFEDSIGIKFKHIRVLAKAFTRRCIGYNNLTHGHNQRLEFLGDT
870 VLOLVTTEYLYKHFPNHHEGHLSLLRTCLVCNRTQGVICDDLAMAKYLVIPPNSRKHTHV
871 MSTRWKERADLVESFIGALYVDRGLEYCKTFCKVCEFFPRLKYFIESQRWNDPKSQLQOONC
872 TALRDGKNEPEIPEYRVIATEGPTNTRLYRVGVYFRAVRLADGVGHTVHLAQMNAAENAL
873 KOHADMWPSMSTKKTEKKASHNNWERASYRREGNSAKYERSSNRQGGGNDYRNDLSGQODY
874  RKVPDGRESRRNSQONSDAPRSTENAPYMOONRRPYDNGOEKPHRSRNGQQYDDRSNQONDL
875 RNGRNHHAPSYONEPSRFGPTRHRHDHEFRKPYDRPOHDFRHEFTNDRRPHNESQONTSYGR
876 DONKGEAYSGVRSRYYESQSERPPYRPSGSQKDSNPVYQRNAQPYROONNEQNSCRQOPTW
877 QODSONKPH

878

879 > DRSH-1 #2 - L596 gl13580.t2

880 MPRFVFKDYATEAVEVLPMSAVLHHTIAGAFQPVFDDRLVQKIRRDENLFHNMSSHMKGQTI
881 FVNPSKRPATIRVDLIERQDPYTKSVNKDFHPVLTHIGLRPSVYTFSAKPAYQQAMKKYL
882 RTRHLMSLOGKLSYEDKOKLVEQEANIRKLKAEAQHKRDMVMSVTSRGEYSTTEYPDIVQ
883 HAVLLTLACSHVRYHWCLETFEKRIGYSFKNRTLLELALTHPSFRANYGTNSDHTRNALA
884  NCGLRIDKARNDNRNSQVDRPSRKRGYENLREVMSMKGTEKAVLSPVHHNERLEFLGDSV
885 IEFITTIHLFYMLTDLDEGALATYRSALVONKHLAVLAKKIGLDEFMLYSHGPDLCHESD
886 FRHAMANTYEAMMAAVYLDCDLNECDRIFADTLFMDEKEEKSKEKLAWTKLLDHPLKRDN
887 PYGDRHLIPKIDSLOLLTQFEDSIGIKFKHIRVLAKAFTRRCIGYNNLTHGHNQRLEFLG
888 DTVLQLVTTEYLYKHFPNHHEGHLSLLRTCLVCNRTQGVICDDLAMAKYLVIPPNSRKHT
889 HVMSTRWKERADLVESFIGALYVDRGLEYCKTFCKVCFFPRLKYFIESQRWNDPKSQLQQ
890 NCIALRDGKNEPEIPEYRVIAIEGPTNTRLYRVGVYFRAVRLADGVGHTVHLAQMNAAEN
891 ALKOQHADMWPSMSTKKTEKKASHNNWERASYRREGNSAKYERSSNRQGGGNDYRNDLSGQ
892 DYRKVPDGRESRRNSONSDAPRSTENAPYMOQONRRPYDNGQEKPHRSRNGOQYDDRSNON
893 DLRNGRNHHAPSYQONEPSRFGPTRHRHDHEFRKPYDRPOHDEFRHEFTNDRRPHNESQONTSY
894 GRDONKGEAYSGVRSRYYESQSERPPYRPSGSQKDSNPVYQRNAQPYROONNEQNSCRQP
895 TWODSONKPH

896

897 > DRSH-1 #3 - L596 g28273.tl

898 MTTSPDIELFNISSDEEDDLLDEFPKMAPARKATQAPSREKHCQOAELSRACEAFSVQTLDA
899 IGVARCRAADGNAAENGFETLLGCPCPKSQLGTGLRHGEFYPKEECIPACDKEQINPPNLH
900 HYVLKVDSPNVPQVTRIMHGNKEFVFDGFSLFFHQKLPVELLCTPLKIALGTSATVTLLP
901 ARSPKGENVKSLDWEFHKYLFEEILSEFPMSOPNONQCSFYHCLPHEFVHKEGKNVHLLPMIA
902 VLOHLOANFKPIFGVNDLFKNHRGENVVAKIRGQVVEFNPTKTFSALRLDHVEDPRDLLGQ
903 PRKLVSFTKWKKSVHTRSRTKRKEFMPNRIKSDOQTERPFFENAVPSKGYYKTGLYPDVIQHA
904 LLLVPTVNYMRFHEFNLOILEVRIGYTFKDKTLLELALTHGNFRGSYGPHRLIVKRONETEF
905 GFRTNLDTATKELKRPSSNGSKREPGQTYERLEFLGDAVLGFIAATHLFYMEFSMADEGTL
906 SLEFKSKNVDNSRLCDLAKRSGLOQFILYECDRNLI IDEGSHPLLANIFEALFGATIYLDGG
907 LNECDRVFADITFRNEQONGEENKLAWKNMLEHPLKRENPHGDRHLIPKCKSLLLLTKFEK
908 SINAKFKHIRVLAKAFSRACIGLNNLTHGSNQRLEFFGDTILQFLTTEFLFHKFPSHSEG
909 ALSLLRQGLVNNKALSTICDKLSMRTYIVVPEDMEKMEHVWILTEKSKADLVECMKRWKR
910 KAGRTRNPPSKKRSTSSAEALDAQIYLDTKESATRDHQITDLTMSPSTSGTENTLKLEKS
911 LFRGKQLGVGKERTIKKGEMEAAKNALESITEAVFKDMKRKLLEEKKIDVPRTGVCSYPS
912 L

913

914 > DRSH-1 #4 -L596 gl13580.t3

915 MEDPGCSGTQKLFEGAKRTLDKREDAQENEKTENKEQLLTESDVFKRLAEIDLTTEESTA
916 NSPDPSKIQDLSKFTVAVSKRTISEPDASEFYVKTENGDTIGTDRLKTVHEAMQFRVLDV
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917 IDMARREQPOSEPPTMPTFHENCKCGHVSESEADSSSGSESEEDDENADLSNVSDANKHS
918 LVAKRETARKQQHPAGLSQEMCEFNEPGOMNDGPACRCSWASKQSGIRHSIFVGEERVEPC
919 NPMSSNLRNLHHYFMKVTPNPVEQSRNASLIYHNDKGYVFEGESVFFHRKLPOQFEFPQTPV
920 NKLSQEFEVVFIEEKAPEQFTVHDLESFHTYMEFDHLLEMYDLNRRAKDVEDGCPVYHCMP
921 REVEFKDYATEAVEVXXXXPKLOLLLLVTVCAFH

922

923 >EGO-1 #1 - L596 g919.tl

924  MLAAENDRPPTSDDSQOMELKEGGTAVMDVKARDAPSKKAPRVEFPESDDSDLVRIITEAER
925 DRRMQLKLDKADFQKKVIHEMSADIAGCSASCKRVSEVPGNVNGVPKSAHFEVELTAPEW
926 DRAFFPMVHNFLOISKDYAETKKANALMOQVSNPTLLREDFEPTNKLLPLOSFAFGCMRSP
927 FEFTNHHEFHSSESNAELLHDYFNHCREEPNHKEAMTIDENHDLGDSEVKFASEEGNGYF
928 VYMLKLIYNKVRRITVNFERLDSTTSTVHGVKLFLLENNPIEVRRSQKIKGRKGDSYWREF
929 DTNGDRCLTWNNNEERQAITADCLNLKLOFEKLEKNVLYNILSRLRRRCNVILEFSSVQE
930 VPFKGHVDRPMFGDHAIARKLKEMDKYDVNYLIEALCSRGAVINDQFLESEKTRDDYVEM
931 ILEDYERNSFITIAALERILNITIDEHLEVRDIHLLYRTCEFNEEAAHEKDLKETEERRKAD
932 GFLKVRKIVITPTRVLEVVPEMMMGNKFLREYDPDGLYSLRVAFRDDSGLKMNNSNVGSQ
933 LVEKTIRESFKGVMVAGKEFVWIGSSNSQMRDHGCYFLLNQTRDMRKILMEKTGEFDEKD
934 PIKAQARFGORFTQARAVPEFDLSRDDYDFEFDDIKGGEDENGERYTFSDGVGSISVHEFARR
935 IAEALKLONEVPSVYQIRFRGIKGIVTLDPNLDYYRDHAKKYGIQERRKHHRFDLQIAFR
936 KSODKEFNARVDVEIDIVKESTPTPMOLNRPMINIMDQVTAMQSEASHRRMCARVHQLLDQ
937 QLSDLGKCLVDEHKAREKLFDIPRRVDVHLLTLEKGFHLTEEPFFRSLIQCHVHTTLNRL
938 RAKNQVQIPENKGRMMEFGVIDESGGLOQYGOIFCOVTINNLOLKTPGVTAAKTILTGPVLMT
939 KNPONVAGDMRMENAVDIPELRHLVDVVVFPRYGPRPHPDOMAGSDLDGDEYAVIWDPEL
940 FFDRNEEPIEFPKPKKPVPPADADSTDLVINHIVNYIQODSIGVISYAFLVNSDLYGIDS
941 EVCKRIARKHSMAVDEFPKTGVPPOKLTREPDEDNNVPPEKPDRYPDFMEKSGRDPDYVSA
942 GLNGOIYRRSKETIQGILQFTVGHQESRAPEPDPDFLVEGWKTYELDAREAMDAYNASTIRA
943 LLDNYGVKDEAELFTGNISNARNRLSDKDNDDMSLENTNYATIEQRVSTIFQTHREQFFEDK
944 CGGYMELTVSDMTFIPTAPKINSRDLERRLCTEISPEMKKRASAYYQVCYTLOQPKRESRR
945 ILSFPWIAYDVLAEIKKENYARKIRNQELRIDIGRPIMSRLDDYIKEYLKHPRFAAFAKA
946 LVFDKVCHRYATVYPALTELFEVLWOQFGFEQKIFDGCILPENLEFYLFLLFAVSTENPFLE
947 KIPADANVKAMEKRDLHARIGGMGGPLMDFLEYLCTREFQSQLEFVSENEIGVDDCLQGAT
948 LASLSRAATIHTYYRITFSGMFFALPQLGADHSKNPSTKEQKEFDTSGVRVYEIDPEVIEVP
949 SFAKEEGKLDELTOMLKLRTGMOHLVVRIKFIVRKTGNLRLLVSGIGSLEATIEALRDVVS
950 IKPNLRSGSATVVAKAHLMADMVYAKIMGSDNFGGGPFGYCHDISDIKKATPRKKPIRKD
951 LRN

952

953 >EGO-1 #2 - L596 gl0626.tl

954  MSADSDSSANAKTSGVIRIFLDRTYERYDRCTELQHYVLEKLTREETFQTEFTLKRNGLPR
955 HHKGDYEERLSEYELTRMPPPKNADKSKEPWDREEYPPRKRLLOLVTEFTEALSATMKGP
956 LPATMQTISDDFFLKKDYDPIDENLRVAEFALGNLVDPFTFHYSELKSSTDDKAQHDTHIL
957 RSEFMKDNNIKSGMIATFEHDKNILWIRCVHWOKNPQAVYGVSLKVPYNQIRRLITIDVDKK
958 ADCATIYFCLNYPVEIRRAKMKSQKGRNMSAFGTEFDRKGRDGERCLSWEGEDSENGRLK
959 QAIADSPVLALTLTDYKDEGEFYNVLSRLRSRCKVPEFTHVHKEKRSDYVDPPDVLLHLRT
960 KSGKLNDFESVAYFVQAVEFSRGALVKDALLRSEDVRNKEFIAKICKQCDKNRIVAVCALERF
961 LNATDEKRELRDPIKLWDEFLVNQVSGDIGTIQKQLDKNEKDGYTLVRKAVVTPSRILLLT
962 PELIMGNRGLRDEFVNNSDDVIRVLFRDEDGTOMRKISVGEITIQKVVGQVLEDGIRIAGR
963 HLCYLGSSNSQLRDNGCYFFEKSQIPDIRKKMGTFKEMSVPKRMSRMGOFEFTQAQRVQORP
964 LERKEYRESYDLIGGADLVNEPYTEFSDGVGVMSVALGEEFSRSLKLNGCVPSCFQIRYRG
965 FKGVLSVNPMLDE IRAWAEANLSDEDIPKYRNNVVEFRSSQKKFDASKNAKLDSAPFEVVK
966 YSAPCQISLNRPMIDILDQVSEIQSYKAHERIWSRIDELFEKQVAKAASSLTSEHYARER
967 LAELPKRIGTSDLKEEDGFMLTQEPFFRSLIMSSVRLSMSKLRKKNNVDIPSNLGRLVYG


https://doi.org/10.1101/061101
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/061101; this version posted September 15, 2016. The copyright holder for this preprint (which
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

968 IVDETGQLOYNQIFCQVSSSIFVKHPKKSALKRILKGPVMMTKNPAIVKGDIRRFEAVDT
969 PELRHLVDVVVEFPRYGPRSMPDEMAGSDLDGDEYVI IWDPKFLEFDKNEAAMNYPRPLKTF
970 EKVREDETEKKSCEFFIKYITIQDAVGMLAHAFLANSDYYGIESEVCENVARKHAKALDEP
971 KTGDOQPDALTKMPTKSEIYEGKQIPQEKPDRYPDFMEKDHQRCYASIGLNGHIYRRARAL
972 DDILHRSVDRHLSDKIEVDPDLIVDGWEDYEDEAKKTMNDYNSQIRSVLETYGIEDEGQL
973 FSGAISKMRSGVGDATQDKDLFGAFNVLSTVSKHVALIFDEFRRSFFDEHGEFGGYLHCTD
974 LKYETVGRSDEMHHSYKRTCRKPTLEMKKLASAYYKLTYEAARQESQQAVKLLSEFPWTVW
975 DVLAATKHDVAEEKRRSSDRRDQYMNRRVKPFANLLSEHIAKFCRQRQEDLDDEFKNLLVN
976 TDGITALMLERYEGLVSILFEVCVWADDSNVEFSDEFEFNYQHLCWILILFGQGIYPWNHAKT
977 FHTDLPIFYPIDKLKEVONIGKESVNLNHLLGGIGSVILLFLEFLSSYYFGHKMKSISEN
978 PLGLNSSLGSCYLQKLFHAATKTYNEVIFSVSEFDTLPQPEEGKVHRSLREFETEPFMIEL
979 PLOKESEGSEARYNLSDVEDQIKEMTGASHVRVRPLNDVFLSGVTRLMVSAKGTLESSQK
980 LRTLLSVMPSCRNEHNAKWGKLFMSERLLMRLNLVHS

981

982 >EGO-1 #3 - 1596 g1037.t1

983 MHEILFLLAEGEFVEGPVGALEGKDLTVFEFSKSFALNFSWIKSPPVTINRLTLCVHQIDSM
984 LNDETKALARLSELTRRIDENHLTSEKGFQFIDEPFFKSLIQCCVKFTLSKPMGRFKW
985

986 >ERI-1 #1 - L596 g16241.t2

987 MRDRLKRRLRKDLLSTREYEDEFSRNKLROQHFDFLVIIDFECTCEDEVVDYPFEITEFPA
988 VLVDTHQKKIVSRFRTEFVRPKVNPVLSAFCVELTGVTQADVDKAPRFSEAVLKFHRWLES
989 HVYPSGQHDFGGLMKSYATIVTDGPWDLGKFFQLECIRLECIRSERYNAKIPHHFRAYINT
990 RRVFTLKYKKTHALSKVNLAGMLAVLGMEFEGREHCGLDDAMNLARIATRMMEDGAEFRT
991 NEKLVAAEYADKYTSEVPTISTTGMSTAERDRRKWRLNLPYRIVNICKDREFMTGAYADCD
992 SCDEDANFYEKAANRK

993

994 >ERI-1 #2 - 1596 g986.t1

995 PISAHNFRGTSQOMRDRLKRRLRKDLLSTREYEDEFSRNKLROQHFDFLVIIDFECTCEDE
996 VVDYPFEITEFPAVLVDTHQKKIVSRFRTFVRPKVNPVLSAFCVELTGVTQADVDKAPRF
997 SEAVLKFHRWLEFSHVYPSGQHDEFGGLMKSYATIVTDGPWD

998

999 >ERI-1 #3 - 1596 g8761.t1

1000 MSLEELSALISEASKRKPKRAKRGEEEAPNGRYEDPKEFPAVLVDTHQKKIVSREFRTEVR
1001 PKVNPVLSAFYVELTGVTQADVDKAPRFSEAVLKFHRWLEFSHVYPSGQHDFGGLMKSYAT
1002 DDDGLWELRNFLOXXXXSILTGLSVKKRNSAFIVQVRTTYPMHTASTDGLAKMSWGSDEG
1003 SISMATAALRKSRPAAFELEYPDLMAKTKPTPLPROPSPAQOQVEPKSPAQSIAPTSSSED
1004 LHAHLAKIQVTQPSVYLPSRPAYPSVAPSVPTPEAVVPOQPEPPRGPPGFDRSAKPKETTF
1005 DTRVMGGASQTDVQVVPSREVPHVPSLPVAPARPRVDRSTKEAVARKEAEFQRNLFAVYE
1006 ACTQDFRNMT

1007

1008 >ERT-1 #4 - 1596 g16232.t1

1009 MLAVLGMEFEGREHCGLDDAMNLARIATRMMEDGAEFRINEKLVAAEYADKYASEVPTIS
1010 TTGMSTAERDRRKWRLNLPYXXXXVYCGNATI INGRLIRITFKFSRIAWSQHLACEGVTKI
1011 EMLAAYVAFEARRRLAQFVTYRES

1012

1013 >ERI-1 #5 - 1596 g16263.t1

1014 MSVSVTRIQELPSVLRPEFVPRQSLPSFSRDGRTPETELRSGKTRGRLLRVRGRRRGRRRG
1015 FRRRRVRLQPGLRRRSDDLRGTLGAYLRSLETDAEESEKRGRGCSKWPLMIEDPNEPLRC
1016 EGYQVPKHDFEFPREVSVXXXXKANLOQKELEELOQLNTGGTSQOMRDRLKRRLRKDLLPKY
1017 KDEFSRNKLROQHFDEFLVVIDFECTCEDEVVSREFRTEFVRPRVNPVLSAFCVELTGVNKAPR
1018 FSEAVRDEFSPGRESDEGQGRVSDQREARGGRVRGQIHRVCPRNFDHRHERRGAGSQMMW
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1019 RLNLPYRIVNICKHRFMSEAYADCDLYDEDANFYEKAANRK
1020

1021

1022 >FKH-5 - 1596 g10448.t1

1023 MTPRGLCVCNLSSQPQHSMEPSSESSRKFMDMISTLCAEVDNKQKLPEKKPQRNASGKCM
1024 KPAYAFSATIALALKNSPDGRLPVWKIYAFILEHFRYFRTANEAWRNSVRHSLSKNGNFE
1025 KCLKEDGSKMKDGNMWQTTESRREATDREILKYRLSDKYHAMNLAALNKPEILTSLEEGS
1026  FGLPPFVFEKEYKQAYRILANQKNKRPEIPKNFEVASNVFKESNMNTLNTDLDTLARPNP
1027 ISVLLNENTPSPISRIDLLKPSIPSSSSONMSEASMNAEEKQIYEKYLTSDSNPLLSSAA
1028  LPGAVVPEIDDCMLWECEQDTLEAGIQTRLRHDENDFWLPTRSNCIFDLPSDNLSVVSDG
1029 F

1030

1031 >PASH-1 #1 - 1596 g24740.t1

1032 MRKHKKLKPRILLAKTWCSPSPFGDLXXXXSCRKEKSLTTPTDHLTEDSDSDGGIRNRSF
1033 GETQODQPOQTTQTDHLDGSRSGDEFEDETLEKTPNKSHTSKNEKEEQGTSKRVLAYSEYGL
1034  SNKLPEGWVEVSHESGVQVYLHRMTRVCTFSRPYLLGEGSVRHHKVPQTATPCFFQRKVR
1035 EQLEQREKEIEEVVKSQKGAETSAHLTAKLQAPDVKTIAQSQLTPDDLFDYAKSVFEFKT
1036 ITVYRDKASKWRHLKEQKRAEGKINAAAKAALLDSAPEIPONMKIITIALDVESEKKAVT
1037 IDPRAKTSINILSEYFQKVFRSTPRFTDELTSVPLKEKIMSFONLAKSELNPEIGDEVIL
1038 GEGVGAKKKTAKLRAAAEAASFLIPEIKFDLDGKVISWNEDSGNKTEKDITVDENQYETIT
1039 DPRIAELCKSYAQPSPYTVLQECLRRISACSNDEIQIKTKHKNYSSEFIEFTMAVGEQKVS
1040  VTCSNQQEGTQRASQLMLALLYPDLONWGDVLRLYGEEPQRVVKDRSKEVTTLQTFVONG
1041 GDKVLSDHNNAILDKLKEEMKATADGLDLOQKGLLKEVSASHLPISECDAVLSAVYAEFHR
1042  VKREVPEMGT

1043

1044 >PASH-1 #2 - 1596 g24745.t1

1045  MGDVSDDLKLLMLERERILRELNSQNPGYDPDDVEPPPPPPPELPDEESSLSSAEDMYPP
1046 PPPPFTESFPSPSCSPAAPVCLTASPANPEPCTSFDSVSRDPSSLORDSSSTALPATPLO
1047 APIKKDAEESFDSPVAKRPRMDGCPFSGTQFSEESPAVNDRKSTYNDDNVVSDADVSNEA
1048  NNSQAQSVENSGDSDLSDDSDDDFVDGLLEKTLDESRTVKNEEDLE TKSKRVLEHRGCDH
1049 FDVLPEGWVEVSHESGLSVYLHRKLRVCTEFSRPYFLGTGSVRHHKVPQTATIPCFFQRKVR
1050 EQVEQREKEIDELIKSHKETESSAHLTAKLQAPEVKTVQDFEQSQLTPDDLHDYAKTVFK
1051  FKTINVHRDRTWASHRMRIKDKKRADAEMNAEANAASLDCDRPVLPSDVKLITIPSLDQN
1052 GKPORKNFLMNPQGKTSVSVLHEYVQKVVKSTIRYHYEETRSSSNPYTATAYLKLGQISG
1053 KATSAVSIKEKIMLLHEQQRREGLKNSSENTDEVFLGKGSGVSKKLAKLRAAVEAVSILT
1054 PGIEFDSEGMVVNSKKETGTENNANEDVISMFNKFDITHERI PELCSRSGQPAPFLVLQE
1055 CLKRYSASADTKLSISSTRQKHHRHEFVMSVGKHETKVICTNKQEGKQRASQOMLQLLHP
1056 ELKTWGEI IRMYGYEAQRQFKDARKKGNDVTKLQATLAADGSSKVSLNPNAATLSRLNEEM
1057 RKTAERVGQLKGPFRPDLSNDETAVTDWEVALSAQYSETHRDRVEVPTIDL

1058

1059 >RRF-1 - 1596 g7841.t1

1060 MDDMSMENTNFVIEERFSKIFQKYRLEFFEEFGGFEACTVDESSLVNRSKNLHANKAESD
1061 MDRRICKNPTEAMKDKACAWYNVCYFYANKAKRRYLSFAWIVWDVLAEVKRENHFKNNRE
1062 QRLMGIPIHTRLHAYIEKYTGDVSNRVALEELKKLIAKEERHIAKYVEAHEGETWIVNCS
1063

1064 >RRF-3 - L596 g11915.t1

1065 MSSKAVSTRGVAFALRLSVSQEGLPKEILLHAARQMLQSCGCSSVRLETPVQALQAEYED
1066 CRLEISGTVTFAVPSSVDAWQOMIIVEFTSKFCAETGMGLELQPSLEMDAFDRPNHDNCHIL
1067 WEFAFGNMPNEGLFLTRGDYISGYNKKSNREVPDRGYNVNYVAGTQLLLSWANFEHDRKLL
1068 TIYFAVQLPCPASDGLLFKGYKLVETYHNIISVIADTDDSRAGNNVVYLKLRHPPQLWEA
1069 IPRLYANRRLVNLEACRDWIRVFEFPGSNRFYGCTKSTLGSSSVFAFGMPKNVVDPKILF
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1070 EEEREEWKSFAEDLTTRENPTRSLYDILSRLKRKANIRLYFGSILSVVRSVMRTCDLPST
1071 DSFRVNYCLEALASRGFSVMDOWEPIDNQEANYFPVFEFSRVVWCLGECKEAVENTLENML
1072 SIFDERKHHVNMVTVFEYLYEQNIKSLVEERDMDDCSYNDLPTNCVMVRKIMVMPSRTLL
1073 MPPEVMMTNRVIRQFGEENALRCVFRDDGGNKLVPKEFTRGRSVEGQSVTIKEIVKGTLS
1074 SGIVISDRHYRFLAWSNSQMRDHGCYMYADITITQDETTGEEIVQDITTIRKWMGDESSSR
1075 NVPKLMSRMGQCFTQAQPTIRLGPSHWCVEKDFEFTGPFGNPTKYCEFSDGVGRISLRYAER
1076 ISNLMGLTEFSPSCFQVRYRGFKGVLCVDPQLDRTSDTPIVFRESQMKEFTIDYERGSQGPVL
1077 EVVKYSMPSPVCLNRPLIMILDQVAEKNGSHCHRRVCSATHQTLENELNELAVMLYDESA
1078 ATRALSQRVNLSIDFGQFVNTGFRLTEEPFLRSLLLATHKYNIRQQLSKVKIPLPNGMGR
1079 TMYGVLDEYGVLQYGQVEFIQYSQSINRAGOQRKILHEGPVMVTKNPCHVAGDVRMFEAVYQ
1080 PCLEHLVDVIVFPRYGPRPHPDEMAGSDLDGDEYTVIFDTDLFFGSNEPAMEFPKSEAPE
1081 FDVMPETDDMVDFFLKYLEQDSTIGRMSNAHLMMSDKLGLFHEICNNIARKCSVAVDEPKS
1082 GOPAEPLOMDEQCADCPDYMKSNTKPSYRSKRLIGQLYRKAKNIEDITIDLMPNPGTDRNT
1083 PFDEDLNAEAYLEKNPDVLRECIRVRNAYNCKMQQLLDEYATISDEASLITGHIISMKRLT
1084 EMEKDDYTFYHTDRIVELRYGKIFAVFRKMFFDEFGGEEGHFETIHTSGLREFKMNDILIR
1085 KACCWYTATYGKYGVHKGGIRFLSFPWILWDVLTSIKKQKTLQASRICSVKSPLADELSK
1086 TALFKCONEEKAFVEFCNDIQKAVPIVKTYRENYGDHFLKACYVLNYWLLKERFYERTGM
1087 TSQOLVITFLOQFGIATRHGTLNNYTGRIPRIFPKMITQSKDIIDIDSEGPLLPEIGLQTIT
1088 EFLRYVSGYDFMFSECIDLSLGNILESTRLITRNTIWKSEFSLASFKVFHHVTLSYSFRAL
1089 HCGSTDVGNPEARQVAWDYGEIDNPLIVHKEALLVNTPGMPPVHLESTLNILQAWSGVDD
1090 LMVRPMNHRDLFIVTCAGGAESROMLRRLLOQLPPTVLREALLTDSIPSEIVTGTEM

1091

1092 >RSD-3 - L596 g5786.t2

1093 MSCVIDSGMDFTFIPSTFAGRRSVGAGAMSDLESGIANLTKSVTDTENTYEIRKLGDKVQ
1094 GYVMNYTEAENKVRDATNEDPWGPTGPOMQETAHMTEFQYDAFPEIMNMLWKRMLOENRAA
1095 WRRVYKSLILLNYLLKNGSERVVGNARDHVYEMRSLESYKNHDERGKDQGVNIRHRVKLI
1096 IELTQDEDLLREERKKAKSEGKEKYQGY SKEEMRMGKGGSYSSSSMGNIDDWNGRSYKSD
1097 NFSGGYRDEPSREVNSENFPDDERNRSESPELGIRETKPVEDEDEFGEFTEARSTSNSIP
1098 SKSDGVIPPATIQGPGVAVHSPIKPPQGGVHLSLDNDPFGDFTSAPIPKTQPEVDLEFGDFES
1099 TPAIDATIPNLPRPPTPGYSAPSNSNQPSSTLVDLEGDAVPSNPTPNAAAPQVDEFFADESN
1100 PAPQAPTSSVAANDFFASTIPOMTNVTPNQSEFVANFDSSVQTQAVSSNLDLFADVSLLSSP
1101 SHPSTNAVPPMASPMLEFQSQSMTPSPAASSSHTPRSVASANPSKASSSMWDDMKGRVNID
1102 LDNLSLRNSGNMKQSLSMNQMOKNKNQGPLF

1103

1104 >TSN-1 - L596 g28061.t1

1105 MTDSAPQOQTPAPAGAVKRGTVKQVLSGDALILQGPAVNGPPKEITVYLSNINVPRLAKRP
1106 AEGQPVSSDEPFAWEAREFLROQKVVGKTVSEVRDFTATSGREHGRIYLGGTSIENAENVN
1107 ETGVAEGFFEVRTGKQIDEYAQKLLDLOQEQAKSAKKGRWAFDEQQLKEKVRNVKWNIDDL
1108 RNLVDTYKHKPVKAVIEQIRDGSTVRAFLLPEFHYVTVMLSGVKAPAVRLGSEGRAEEYS
1109 EEAKFFVESRLLOREVEIILEGVSNNNFVGSVIHPKGNIAVLLLENGLAKCVDWSIGLAT
1110 GGAPALRAAEKLAKDKKLRLWKHEFKSVSSGDKKSEVAKVTEIGMGDSFEVQKDNGDEIKT
1111 FLASIRPPRNEAGQEKQSVGRQFRPLYDIPYMFEAREFLRKRLIGKKVNVCVDYVQPKSE
1112 QFPEKTCCTVTVGGONVAEGLVSHGLAKVVRHRGDDENRSSHYDALLAAEAKAETGKKGM
1113 FAEGDPNEKGGVIRVQELTGDANRSKQFMPYLOQRSTRPEGVVEEFVSSGSRCRVYVPKETC
1114 IITFLLGGITCPRTARPGPGGKLIGESEPYAEEAMKFTRSKCLQHEVQIEVETMDKAGGFEF
1115 VGYMEFVPNDKGGHNNLSELLVENGLASVHFTAERSHYYNQLNAAEERARRARLGIWKDEK
1116 EEKQIDALEQENAENVERKLNYKQVAVTEVAKDLLRFACQSYEEGPKIVQLMRDLQOQEMN
1117 ANATAGSYTPRRNELAAAKFSQDKQWHRVRVEGAKAGMVDVYYIDFGNRETLPVDQMAAL
1118 PSKEVTQAPGAQEYQLALVGVPNDPHYAAETIAAFENLVESNSNILLNVEYKAGNTEYAT
1119 LSTIDADGTKSDIGKTLVMEGNALAEQRREKRLOTLVSEYTEAEQKARRARKNIWEYGDET
1120 GSEV
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1121

1122 >UNC-130 - L596 g11813.t1

1123 MRESMDSILCPPSATPDNKLVAASRKRLLTQSLTPSPPPVESKMAKLDSEDSSSSTSSED
1124 ROPPAVTQIVVAAIDKGELAAAAVLRSDGDSSGGEELATEAKQNALAAAAVVGQHARGGG
1125 EDTTTSPGTSRSPVTSDEGDSGDECNESSNGDKRIGMSSTRSRSGATKPAYSYTIALTIAMA
1126 IYNSPEKKLTLSQICDYICNRFQYYRDKFPAWONSIRHNLSLNDCFTKIPREPGNPGKGN
1127 YWSLDPNAEDMEFDNGSFLRRRKRFKROSSNNDFASLPFAPPGAHFLPPOQAAFLANPAFVL
1128 RSPMMPRVGPHLGLPPQLYRTPYSPGFLLPPVTSTNGLPHGLPLSLSSLPPGMDHQRLLA
1129 AMAAQSAALSSASSPPNTVSPPSPAGAQAH

1130

1131 >XRN-1 - L596 g18210.t1

1132 MGVPKFFRFISERYAATLMERVOQENQIPEFDNLYLDMNGI THNCSHPNDDDVSFRISEEET
1133 FGNIFQYLDQLESITGPKKVEFFMAVDGVAPRAKMNQORARREFMSARNAEHQQOKQALAAGK
1134 PLPTSDRFDSNCITPGTSFMIELQKQLEFFIQMKQSTDAKWRDVRVYLSGHNVPGEGEHK
1135 IMDFIRTERSKPDYDPNTRHCCYGLDADLIILGLCSHEPHFALLREEVTEFNRAGQKKDKV
1136 GIEGTKFFLLHLSIMREYLAMEFQDLKETTTYRKSNTDSLPFALNEENVIDDWVLMTFEFLT
1137 GNDFLPHLPNVHIHEDALPRLYKAYKAVLPSLGGYINERGILNLKRLETFFEREFSVIDRD
1138 NYLDQFEDADWMRNKKQREQGEGPPDVIPQVVFEGLLEEEDVIESSSTCVSSSDIGAFDT
1139 DSEDERKEVEKITGVKKKKNGGDVIPSASEALAAGGWDSESSLEIDGLNLEDSDESPDEN
1140 WNIVIHRSFKKKRRDYYAEKLNYVNISAEELDDQARGYVRALOQWNLHYYYHGCMSWSWYY
1141 PHHYAPYLTDVRNEFGDMKIEFDLGEPFNPYEQLLAVLPAASCRCVPPALRPLMTESSSPI
1142 SAFYPTDFKTDLNGKRNDWEAVVLVPFIDENLLLRTAKAAYPSLTEAERRANTHTGDLLY
1143 TYSTKDLGELNSSCAKFDRVAENHSKCENMEKNAFRLPRSKIVTGLLPQTKLDVYFPGEP
1144 TTKHLNYTGSLETIAPVKVFHMPTRKPVMILKIGDNTENKYSASGVDPRSLLGQEVQVNWP
1145 LLKLAKVCSVVTPDGRYLMENHQTSFTDFGPNKHKVEFKDIKDMVTDREFGRYGICVSNVK
1146 ATVEVNLFTGSRMKFKGNNVIVEKSWSDDVFAVSDGLVLONVEVKNDMEQKFKSAADAFP
1147 VGSKVEFLNSFKVSAYGMMGTVARNDVAARGTCLVEGVAPLOQVNVKAAVSKKQYKKEFWE SV
1148 FDLAKITIGOQDKHVVNRVTGTVIVOMDSDFKDEEQEERGKHHHKHGHERPRNNINVGINLK
1149 YTKRNEAIVDFSKRENETWYYSLFTLKVVQDYAQRFPEVFRALRONKDQYLLEDFWPELS
1150 PEERTNKAKEVVEFLKALPCSSRRPETCNYKYADPEELLLTIQKETAATVAETNVQQFTVH
1151 ARALFRPDEFVTGDSPPVPNVEFKILDRVIVAKTHRYVSPGAAGTVIGIKSQIGKETELDV
1152 MFDVPIVGGSNERTGPNGLKYTRVFSHQLLNITHAARLRGGDQSESPSDNQPQSSRQORFG
1153 NNRTDOQRPOQOHHKPGHYKGADSRMDNPKPSHHRAGNSRPENQRSGPPKIQVLORPKQGDR
1154 QHASDPPGSVGQRLFONSQONNRRGONNRHQONRQCQPKPERNEKAKSVEDQANKGVED
1155

1156

1157 >XRN-2 - L596 g10155.t1

1158 MGVPAFFRWLSRKYPSTIVNATEERPTEVNGVNVPVNSTKPNPNYQEFDNLYLDMNGITH
1159 PCTHPEDRPAPKTEDEMFALIFEYIDRMFATIVRPRRLLYMATDGVAPRAKMNQQORSRRER
1160 SSKEAAEKEEQIRLVRERLEAEGVPVPPEKSPEDKEFDSNCITPGTPFMARLADALRYYIN
1161 MRITNDAAWAKIEVILSDANVPGEGEHKIMDYTIRHQRAQPNHDPNTVHCLCGADADLIML
1162 GLATHEANFNITIREEFVPNQPRPCELCGQYGHELDECQGLAREEPGPDQCEPMSKSTNET
1163 FIRLPVLREYLEKELEMPNLPFPEFDLERVIDDWVEFMCFEVGNDFLPHLPSLEIREGAIDR
1164 LTIKLYKDTCFTTGGFLTENGTVAIERAQQILNGLGDVEDQIFQERQRKEVQFKERNKAKR
1165 RRERQOAPAYFPKVGLLAPMSTPQTFSGERTREMARDARAEAMDFTNQQOQORMQOSIMQPVG
1166 TGNQPQIGQKRKAVDPAESSEEEEVHDEVRLYEQGWRERYYASKEDVSPSDMDERRKVAE
1167 AYMEGLCWVLRYYYQGCASWDWEYPYHYAPFASDEFDRIYDFKPDESKPTAPFKPLEQLMC
1168 VFPAASRKHIPETWHHLMTEIDSPIIDEYPNDEFQIDLNGKKFAWQGVALLPEFVDEDRLLG
1169 TLSEVODKLSEEEKHRNSLGPNRIFIGTQHPAYQLFEEIYNHEGGADVHIDSALAYGMGG
1170 SIAKDSLVVMPGTPYGSAVSHETCHDIESNACISATIYADPAYPEGEVFPAVRLPGCKEVE
1171 KTLKPGDWNQHRNGNYRPQIGFDRHAPRASLDOGAHRGFRNEVRDRSENNDRROQSDRFDR
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1172 RNDRHPYRGQGSPQOHHNRGPRHSYPPPGGHGGHGGGYQHGYPORGHPHDHWNGGRGGRG
1173 GRGGRH

1174

1175 >VIG-1 - L596 g22586.tl

1176 MEYGINVNNKYGYLSDEEAEDPEVFIKKATIQRKDQKMAEEKKMAEEKAAAEKAAEAATEQ
1177 KRAANKENRRETTERGTRGARGPRGPRGEGFRGLRRDGPKPEGEGTGPRGPRAPRGEGRG
1178 GONRPRRERPVKEGETEAAVPAGGDEARLNEEGDNRRGGARGGRVFRRGGPRVPGTRLDR
1179 KSGSDQTGVRSIEKKDGHGKGNWGTEQDELAAAEDVNVSSGGEVEREKTEEDLKREAELE
1180 KAARELTLSEFKARMAQKADKPEFNIRQAGEGVDAKNQPKLVPLORENDEDHVAEEVVVV
1181 RREPKNKRLNIDINFGDENRQRGGGRGGARGGARGAGRPTKERRGKDTHFDFTAESFPAL
1182 GAR

1183

1184

1185

1186 Argonaute proteins

1187

1188 >ALG-1 #1 - L596 g7718.tl

1189 MTTMTGGPQQOOOLDOTQQOVISMLDQLSEFSEGGGMPPNYGMLGGPLMGPGPLAPGPQQMP
1190 FGPGPPGPOMPODIYFQOQFAPPGMPGOMMMGGGGGFDPRPGSLAPGAPIDPSQTMMPSAM
1191 TPSLVSTQGQGAPGTPSQLAPATPASTIFQCPRRPNHGVEGRAIVLRANHFSVRMPGGTI
1192 QHYHVEVQPDKCPRRVNREITISTMIRSYTRIFDNIRPVYDGKRNMYTRHPLPVGRDRVDL
1193 EVTLPGDSAVERKEVVGIRWVTTVNLTTLEEAMEGRVRQVPFESVOAMDVILRHLPSLKY
1194 TPVGRSFFSSPTAGGAAPAQGHFQQESKLGGGREVWEFGFHQSVRPSQWKMMLNIDVSATA
1195 FYRSMPVIEFIAEVLELPVQALAEKRALSDAQRVKFTKEIRGLKIEITHCGOMRRKYRVC
1196 NVTRRPAQTQTFPLMLESGOTIECTVAKYFYDKYKIQLKYPHLPCLOVGQEQKHTYLPPE
1197 VCNIVPGQRCIKKLTDTQTSTMIKATARSAPEREREISNLVRHAEFNADPYAHEFGIATIN
1198 TAMTEVKGRVLNAPKLVYGGRTROQTALPNQGVWDMRGKQFHTGIEVRIWATACFAQQQHV
1199 KENDLRTEFTSQLORISADAGMPIIGQOPCEFCKYAVGVDOVEPMEFKYLKQTFAGIQLVCVVL
1200 PGKTPVYAEVKRVGDTVLGLATQCVQAKNVIKTTPQTLSNLCLKMNVKLGGVNSILMPQV
1201 RPRIFNEPVIFLGCDITHPPAGDSRKPSIAAVVGSMDAHPSRYAATVRVOOHROQEITIQEL
1202 TYMVRELLVQFYRNTRFKPTRIIVYRDGVSEGQFYNVLONELRSMREACMMLERGYQPGT
1203 TFIAVOQKRHHTRLFAVDKKDQVGKANNIPPGTTVDVGITHPTEFDFYLCSHAGIQGTSRP
1204 SHYHVLWDDNNLSADELOQLTYOMCHTYVRCTRSVSIPAPAYYAHLVAFRARYHLVDREH
1205 DSGEGSQPSGTSEDTTLSNMARAVQVHPDANQVMYFA

1206

1207 >ALG-1 #2 - L596 g21728.tl

1208 MOQPDEKKPMKPIPLRAMEGSESVQVGRLNVQVNGYTLRTIAADTQRTVVHQHEITLEFGVFE
1209 SRDEGOKDVNLLNMGGGLKDYKKOGRRLITIYAVEFDKIVEANPLTIFPKNIYQCVYDGGNIL
1210 FCKOQLVDYKLPMESVMESSKEFCGSVRDFLGARCEKIKFKITYTGVVPLDTKELNGNSRS
1211 LVQFLDIVTSQQICRSEEQLVFKNRRYDSDSVRDVQASMAKI IKAGSEKTISIVGENSSH
1212 QEALLLTEPKRSPFFMGGNLKDIFDIVOREMGVGNPRLVSELTKLVKGLGVETLHAKKLR
1213 QFQIKDLTKEPAGRQIITIERSGQATDLTVAQYFQODMYQMAVNPNLPCIACEATIRGOKQ
1214 VLLYPSEVLSVMPGQRVQTQKQTPKLVEELIRQAQFVPADLMQEVQKERLLEFGLENSKYL
1215 AEFGIKLDGKPREAPAKVLPTPAICYGRDTTVQOPDOEGRWMIRENQYFKPATQCKWALCV
1216 VENAMDSQVATRFKDSLVRAAAGHGLMIGEPSLHRFQKADPEDLTREFAYLKANKVQEVM
1217 GIFGGDRNCIERNLLKEMEIRFQLITQTIQSKTAFKGTTNKMVIDNILMKTNLKLGGLNH
1218 QVTTSRAYATRFLDATFPKNRIFIGLDMOSPGSPMLGGINEFTTDPTIVGMCVSVKNAAQ
1219 MRGHYWCQPATFKFIMGIEKALGSVLKMYQAQRENVNDDDFPTDIVVYRGGVSDGDIPMI
1220 VDEETPOMKAAFANLKIRGRSYCPHLTVLLAQRASERLMPVSSPMDGGGGYNNPKSNGNV
1221 APGTCVSSGIVSPTRSEFILAAHKATIKGTAKPMRYIVLDEYGSQSKREFTIQELENMTNQL
1222 CYTHGIVTSPVSRPGPLYGATDLVKRGRADWKAREYRSRNAAPVGPVDDQFLEGYNKQRL
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1223 AWQLEYDGKFEFWA

1224

1225 >ALG-2 - L596 g16709.t1

1226 MNVFLSTAATQLTIPIDRATDRTGGVSHSPPAILRRIFWDVVDNNRSLFPAFGIVENDKD
1227 QLWSKRKENQFEFEAQFGSNNDHTIKLKLVDMFDFQISPTSDQIQAEFLNSLLTQTDRCK
1228 LLSVLCLDCPTAISVCTCAVFLKMRIPIIDYFLSVVSRRPRLTDADYRGLENFHWNPDQT
1229 TALRESLKGLTMVTTYGGTSYYHYKFLDVYRGNASETMEFNWRRPENNEEEETTIQEYYFK
1230 KWGIRLRLPHFPLIQAAPLOQKNIYLPMELLMISDRPQRFQKPIPEDCMRAALEKATISPR
1231 DRFDLTCDMIQQSSINDDNRFMOKFGVYVDTTLMITEARVLLLPILTVRDGHTVIRPDTT
1232 ATWRSREVQSNSRRRATTAVIINSEVRSSMGNSFEFPYFNALMRACRSIGINLVDQQODSFEQ
1233 PVIHTYNRDQQEIDVAVXXXXILSEFSGFTIPNSVKFEVQRDRLFFIPTEGSRPGADDLGR
1234 GLOMWYALHSLVSVGEKAEATVNYDRTCAVEFLKMRIPIIDYFLSVVSRRPRLTDADYRGL
1235 ENFHWSPDQIAALRESLKGLTMVTTYGGTSYYLYKFLDVYRDNASETMENWRRPEDNEEE
1236 EITIQEYYFKKWHPTPTALSSDSSRSPAEEHLFADGASDDIRPSAVPGIKQ

1237

1238 >ALG-3 (T22B3.2) - L596 g3457.tl

1239 MIDNIDERVSTPIQVIDIIFPSTSSLTCPLISGATSTESDSASSSSRLSTTDDSGSEVSD
1240 SEEHLTRPSLSPAPSCPQLPKLGAGSRAPSEGSGRFMDGESSESEDEDEAEAQQRRVIAQ
1241 KEAGCGGLLSEDQSKMQIRALMARPGFGTNGRKIPVLANFFETGIRNKDMIVMQYHVDIT
1242 HPGNRKLDRDENRTVFWKAVEQNPQVFONRFATAFDGAHQLYAVQKLRLPHGGSSAEIPI
1243 DIALARDLRSSSKCAINLQLVGPMIVDIGKSKSMNIDERVSTPIQVIDITFRQSLTCPLI
1244 ANSSNFCAWKSSFYRLPTPNSNDALDLEGGKOMWTGFEFSSAHVAQNYRPLLNIDVSHSAF
1245 YKOQHIEMVDEFMCEVINERASAFTCRATNPGPGAYRGGMKPGGPRGMGGNINDNSPGFLSR
1246 DKLYENFSLSSQELKVLDDATRGVKIRVTHRPGVVRVYRVNGLQVSADQLTEFVGKDSDGA
1247 ENRLTVAKYFELKYAKLKYPRLPCLHVGPPSRNIFFPMEVCRLDSPOKYAKKLSERQTSS
1248 ITRAAAVDAEQREKRIVSLVQOAGFDTDPFLKEFGLKISPOMVETVGRVLRPPAIQYGEN
1249 NRRMDPIVMPKDGAWSMDNQVLYLPAACRSYSLTIALVNPREQPNIQNFCQALHQKAQNMG
1250 ILMLPOWPDLVKYGRTKECIVQLFKEIAFEYEQTKQQCDLITIVVLQAKNSDLYMTVKECGD
1251 MNYGIMSQCVLMKNVQRPSPATCSNIILKINAKLGGINSRVVPDAVTRKFLIDVPTLIVG
1252 VDVTHPTQSEEROQNIPSVAAIVGNVDCYPQTYGAHVKVQRKCRESVVYLVDAVKERLLCF
1253 YRNTRKKPARIIVYRDGVSEGQFGEVLREELIGIRKACMELSSEYRPPITYIIVQKRHHA
1254 RMFCKNPRDSVGKAKNIPPGTIIDTGVVSPEGFDFYLCSHFGIQGTSRPARYHVLWDDSK
1255 FSADELQQITFSICHTYARCARSVSIPAPVYYADLVATRARCHIKRKLGVHETEHEFDMDK
1256 FSRKPSTTTTTTTPFDNEIVGARGDCRKGOMPDEFTNLKQSTCEAALQDEVNVTEGEKTRM
1257 YFI

1258

1259 >ALG-3 (T22B3.2) - L596 gl6708.tl

1260 MTTIAGYGDQSVNLRAATIQTSLKEFYKGTGGLYPSHITIMYRLGCTSSQMTAAAKNELRAV
1261 FSAVKEMAELANQGHFDPTITYLHIERKHQKRFHCGADVGNLPNGFAKANNGNVPAGTIV
1262 DRDVTSQAFYDEFYLCSHHGALGTSRPTRYIVEYDDWNLTADQIQAATFCLCFLNSNCTKA
1263 ISLPAPAYYASKGVERGKKYLNTCMLRREDIQPNEPLMMPKSISNSMYIT

1264

1265 >CSR-1 - L596 g20174.tl

1266 MIGEVTLADLHAESFGAPLQYPDLPCVEWERQGPARFFALETLIVMPDQRVAFERTDARQ
1267 SAQLOQKINTVRPEHRLKNIEDOQMRRLHLWGDSQCPVLTGFGISIEQQLLSITAGVRTAPV
1268 IQFGSSTDKLOQPGRPKWEMALKKNRYRIPANVKSWALIYRCEDKDVDVVRLEFTTKLRSTA
1269 KMRGMNVEVPLAVIREFSPNRQAGEGDDEVLGRHVNEARSAGAEFIVYVSSKCIQDHDLLK
1270 LLERRRLRVTQHISLESVRAVVIENKITTLDNIIHKLNVKNGGFNYTPLIEHVGNSRELE
1271 LASGNVLVIGLDVAHPAPMNASQRRMMHSVDATIRSLEPSSIGIVANVIKNPHAFVGDYH
1272 FOQTARREAVEPRILKERVKWIFDLLAQNRPEHQRPKHVVYLRDGVSEGQYTMTIRDELGA
1273 IREAVREIDPKYRPKFALIIVTKRHNKRFFDSSKGVVGNPLPGTVVDHSVVRTDITEFFL
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1274  QSHIPILGTVKIPQYDIPVNEGGFFMDELQAFANCLCHSHQIICTPVSLPEPVYAAHEVA
1275 KRGHNNFLEFRRSHPEMVPYVDGNVNIIDCEEVTAKLAYRGTPLEATIRFNA

1276

1277 >CO04F12.1 - 1596 g11107.t1

1278  MMGSKYPDKLPAHTKGNPKVPLVSNSFEVSLGDKI IHVYDVSIIQDCESRGRKKVIDWST
1279  SSGDSAKRRIKLAVSKEIFKKALEVKKFASKEAALVFDFSKILFSSEKLKDHLCSATILT
1280 PEDFDVLPSFEGNSKLCRGTYTVRIVPTKAGSHQFRANDLEKALAKNQEDHSLRQFLEVA
1281 TSFKPIQEGTHKFFRGILHDVRTSAPGRRDLONGPFEIAYGISKGARIIGDMDNPKAALY
1282  MDSKRFAVYSESKETFLEDIQKVLGDKDLKIHLPRITKMFQGVTLGHCFNKAVEVKFSSL
1283  SNVLAEKLTFENSDGQKSFIVDYLEERYENYQCRARRWPVVVDKFPGRSGDVCYYPLDIL
1284  YVKEGQLVPLPLOQEFGITQELLKEVSKPHLRSAEIGRAPKDLELNARNAHLREHGINVK
1285 QAPIKLEGYRAQPPKLGYANGQTAAVDANRANWEAGRYTYPAKVDSFRYFVRQGCMGRDQ
1286  ANLFLNKFLDMCRSKGLDMPKPQIEFIKGPLALKNLLSAEDKAVGKKKSVTFVLEFVDSEK
1287  SKTHDALKFYEAKYQILTQQVRSETTFKAGRQTMENIVAKTNEKCFGONYATHGDEFIST
1288  KDTLILAYDVWHPTGASAQKRILDIPDDTPSVVGMSFNGGVHADGFIGFYAYQEPLQERV
1289  DVLKSYMQHILRIFKKTRGLLPKNIVVIRDGVSEGQFDMVCQHELASTRAGCRQFANAEK
1290  VGWNPKFMVVTVTKRHDKRFFVQDGHRVLNPPPGTVVDCTVTRPDMTEIFLQPHRPFQGS
1291  AKAAAYSLLVNELEIPKQKSGSDLWLTNFLMKLCYSHQTAPSSTSIPEPVKQADEWAKRG
1292  AANLEFLKRENGDKSLDMHNFLKSSSEGSFYDWAALSDALGYHTKRLEGTRANA

1293

1294 >HRDE-1 (WAGO-9) - L596 g11197.t1

1295 MTSTSVNLNSFKIDISETVHRVQQYELVFVLYKSFKPGFTATPSRTRVPLGFKYKYNLDT
1296  FQNGDHWVGGYDIAYGPONPVKIRMRKEMLFHFFEFFKQQFSHTLATGDVVPMMIFDCDR
1297  TIYSNQQLKVGRGFSHTWSYIEHLPEKVQDHIDILCGNVSDFCGLSVFLNRVGEVDMTDL
1298  GSEKNPNKGVIQFLETLLWQPLYTQFTDHVIYGKTFFDLAEKNRISVMODGLFLATGYDT
1299  SVDLIPDYEKDMSKLMPVVRFTPGSSVEFYQNYSRMDALLMSLSGTNGRDTLYQLEYDCKH
1300 PSIVEKLSQTVRGATVQFIYDSDQIFEVDHLDPRTPHQITFLLQGRRRISVTDYFMAKYN
1301  TQITSELPCVARKTRYGMSFYPVEVLRVAPNTKATHKYLPADVKDMIEKGT ILLPSAVQQ
1302 RIKEATGEMKLYSAGIRKHDMARINPFLFVFGIALVDKDRPVRTIAAHVSESPLIEYCYRR
1303  GATSTLMKTEQNHPGVWNKSMKFLPPFLKPADLGKPVKIRFVNTFVEEVHL INRFMDKT I
1304 HKLRLKGIDVMKERTISGSERFGKIRDARDIFGRNKDYRTMLKAAEDILTSSGADLFYTT
1305 GSTDPMNPTRDIFKLAEITKPSDKRIVTQHIGCKTLCTTVSTGLSKRSPGILESIVMKTN
1306 MKLGGTNYTLREKDRSSGYRYGYPRSTHLIIAFDKVNPQHTDEKGEKLYHPKACAMTYMT
1307 PHTTGLITRGTYWFQTSNETNLTMMISAFEEALKFYHKDSRGYDPEKVVVYWDVSHGEKE
1308  VTQEMDAMMATVAEQRGESVRGPFLTFITVDQNHNTLLLPTEANVRDRLSLONVTAGTWT
1309 QESTIGESFTMVSYESDDKMTRAVKYDVKVAETHMHSTQDLTHKLTYLQONSGWRSVSVPA
1310  PLKGATKLAKRAMKSYDIMDQIRGRSGPTEKQLFEERVKEISDWIAVKHLTNYWA

1311

1312 >PRG-1 - 1596 g25491.t1

1313 MDARTGQLKSFRAASRONRGPQTDESLICFAYQNHPRFIVKRTKSISLLKTLILRRFDAL
1314 ASALMRQQKSTIYDFQMVIALKTKF

1315

1316 >T23B3.2 - T23B3.2

1317 MRSRRIYSFNSSTIEMSDGEIPIRVVDNRNRDDLLKILLLVVLITVFPPAAVAVQANECNV
1318 HVWISLFLMLFFIIPSYTIHAVWYVFIRKPKELTIA

1319

1320  >WAGO-1 (R06C7.1) #1 - L596 g19943.tl

1321 MSDFENPNVKRPVTRIVDDVEELFERLQLEPGKPVMADKQLPGTTGRKVKLQTNIYGLSL
1322 QKIPVHRYDVNVIARLGEREVLFTKRSKEDAVSTDRKDKCRTAFELAVNTFGEQFFGQER
1323 YALYYDCQSTLYSMKPIPALEDKMSHELSTLLPHALTDFPAFTGLDAVVVE TKKVADTENL
1324  NLGNLGFLNRELIEQDHSLQQFLELITSQHALFTPADHICYGSGTSFLLNHKKYGFLDED
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1325 CPDLGEGKYLAVGSHKSVRFVEGPGGRSGAHAAVVVDTKKAAFHACENLIQKAMATIINLT
1326 POTHCRKNEVDKLRGQLKGLEVHTKHGRROQRLFPIASITEDTAADKQFEDPDGNDVTLQT
1327 YFOQOKYGITLRFPHAPLVVVQENKQTNYYPMEVCYVNDNQRVALNQQTPLOIQKMIRACA
1328 TPPAQRVRONKENMRALELNNSNRYLQAAEVRISNNALTLEGRVLOQPPDVYYGNGVKAVV
1329 HPDKGSWRLONKPHFLLAVETHRWAIYVVGTGNRDILDOQPKFENFIRMYMAECRSRGIRI
1330 NDPCEHRILPADPEITKDRIKAACEGECYFMYFITSDAVTDIHKIMKYAERECGVITQDM
1331 RMSSANDVVAKGKROQTLENVVNKTNIKLGGINYDIRFNSPDLNVLRNDRLFLGFAMSHPA
1332 POTOQHERNKGVAPRSPSVIGEFSANMKSSPVDEVGDCVFQEPRRDEKIGVIRGVVNNVVTR
1333 FRDSRGYLPKELIIYRNGSSEGQYPLTILKYEVPLIKKALEEVQCDAKVTLIVSQKMHNVR
1334 LMLSQINERDRAPEQONIKPGTVLDVGAVHPVYNEFYLNSHVSLOGSAKTPRYTVLEDENN
1335 YNMDOQLEYMTYHLSYGHQIVTLATSLPAPAYIASRYADRGRNLENASNTNWNVLODGQLD
1336 YNQITRDLSYGVSDLRDYRVNA

1337

1338 >WAGO-1 (RO6C7.1) #2 - L596 g995.tl

1339 MDALKGHCESDETLYKIETALVSKSGTIRFYPQEAKKVLNWAVEPVMVEEDPYKEEDGAF
1340 YSLCHVNIEFLASGVHCIAKLLAPFSNFRRSSATKSSSRRPKTTANVENRSATEPMTNLR
1341 SKIAGPATKTASITVYLTMESVTTKMAHLTMAPKLGAGTGGRPVPLVTNMYQAKMMRAQP
1342 VYRYDVAMEMREFGAKSVSLVKKTIDDMVAIDHKDKCRAAFRIAVRLEHDKVLGSPVGLEYD
1343 LOSTLYAIDKIKDAKENTECKETIELCIPSDMLKNNDYFKDRNPDSVTITIKRVEADYQLS
1344 LGDLSFATDASKAHLNADLVQFLETATTQYAYLKAGDVLTYSSGLIYFSEKRRKLNGGNL
1345 LIDGVQKSIKVIEGSQKGOPQLAVVLDPKKTAFHAKDVAVSDKIYEAGFMEDDGRVHPAK
1346 LETVKNQVKNLEFVEVRYGKKPTRFMINGIDKESARVKTFLSSTGETTVESYYLKQYQIEL
1347 QYPLAPLLAANKKVNGERTTIYFPMELCYVCDTQRVKNTQQOQTSKQISDMIRSCAMLPADR
1348 VKEIKDCAKRLQLNGDAVSGSLRSAGLSVATQLTSVQGRALPPPEIVYKDNKKFSVDPNS
1349 GKWKATGAQKPKFLLGASINRWAMMCVADRPOQPRDDALMKNFAEKMVRECQGRGMRVNNP
1350 VFYQAVQGRPDSLESMFRRAKQDNMEFLFEVODGRLOAHKDIKFFERKYETITQDLNQQT
1351 CRSVVEQONKFLSLENIVNKTNVKLGGLNYSLIVNAPNTOHLFAKGRLYLGFQVSHPAPLS
1352 DDOKAKGMKPKQPTVVGVAGNITNQPAAFVGDVFFQEPRDDRMADAMETLVRDFALRYKD
1353 AVGVAPAEVIIYRNGASDGQYQTILDVEVQEVIRAALTAAGAGSAKLTYMVVSKLHNVRL
1354 MPAQITGIKAPEQNVKPGTVVDTNIVDPVFAEFYLNSHQTLOGSAKTPKYTVLYDONNEP
1355 MSYLELMTYVLSYGHQIVGLPTSLPTPVYVAGRYAERGATLLSASRHDSDMCKESELTEA
1356 LGYGSTKIGKNRLNA

1357

1358 >WAGO-1 (RO6C7.1) #3 - L596 gl5757.tl

1359 MDTRSQAQGGFEFDTSIKVVYEMAPKQYAPENKAPVDLVCNAYRLRMPQPSSDYPARVYVYD
1360 VTLTLTRADGSLLTLVKTKMDDYTHYVSKQRCRSALEAFSQKFPGFFRTNEQRLEYDLQS
1361 ILFTRVELPMRNLTEAMSIEASEFSREGFAEGGOGMORLNIVVOKTQSGTSIGLTDESEL
1362 SSDIAEVGQRHDLSQFIEICSSONAYMNPDOQRVITFPGGVSYERGNPGDLVDGSKRVWNGV
1363 RKSVRYLTGAGNPVPAVVLDARKSAFHKEGEMVSDKVYAMGLMNDDGSVEDYNIDNITRQ
1364 LKGLEVMVKHLNNQRTFPILKLDKKTPATYRFTSDDGVEMSVADYMSKKYGTALEYPKSP
1365 LVVVWMKOREVHYPMEMLYVCPNQRVTTNQOTSKLVSEMIKKCATIVPSERTIKETKHQATS
1366 LHLHDGALREVCIEVDPNMLHLOGKAVEAPKLKYGSSALVSVERNTGKWRTSNTKFLHPV
1367 QIKKWAVIVLPTGGKLTGODSQVPTKEFVDLMIKALITKGVOQVGPPAYTGMSSGCQLEEDF
1368 KECARDGYDFMFFIQDSKLOFHKDIKVMERRYETIVTODLNLNTARNVVOORKHLSLENIT
1369 CKTNVKLGGVNYSIHIDRPEFADFFHDRRLYVGMOMSNSRVFELGDGSDVEKAGKPTIIG
1370 ISANVDRELSSEVGDEMCGPANIEDLSSVVTEIFKYYSEEFLKMRGHEFPEEIVVYIGGIS
1371 DGDMPKLLRWHIPATRHGLNTAKCTAKMTVIFTSKSHNVRLEPKNVTGERAPEQNVKPGT
1372 VVDTGIVHPEFTEFFVTSHQTLOGTAKVPKYTVMIDDNNLSLSYLETMTYVLAFGHQIVA
1373 LPTSLPTPLYVAGRYGDRGGVLYNAFDGKDDLYAVNDQLTFATSKKLCGKRVNA

1374

1375 >WAGO-1 (RO6C7.1) #4 - L596 gle6574.tl
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1376 MPTGEDPVLAEPVASTEAEDNASPRTPHATHEAGDAIGLERRLEASTSARDGNEFYVALGL
1377 PILOGVVGNKKEALAVGVPIELSTNAFGEVLPALPVWQYEIEIEGLLAGSERRVEFTKRS
1378 PDDAFKIRKSQECRRLEFQAIKHKYAHSEFSEDNETYFYDNQGLLFATIAPLDLSLNEKMDCM
1379 LTAEELAALSPPTYASFSEVIVTIKNVAANPMTVGHVMTYTSQVLENNSRRLOQQFLEVLT
1380 SOHMLANPNEFLTYGTRSAYLLDTSAHGLEAGHLTKDKEIKIGCEKSVKLVEGPMRGGQP
1381 DGKAVALIDVKKTPFHIPEGTVLDKARAILNREPKPSDAPRLKKDLAELVVYTKHTSKEH
1382 RYVVENVIADTAVSMTFPWTEEGREVTLSEFFVOKYRONISFPRTPLLVARFGRERKLIH
1383 LPMELCYVARNQRVTSRQQEVDNISAKMIKACAIAPAERQLOIQETVNALQITSSNPYLR
1384 AARTKITAAPLIVTGHRLEAPKIAYANNEVLSPDARFGEFWKPPNAHRRPKEFKPAVINSW
1385 ATIVVLPSQAEFLOQGDITISREILARFTDLFRSECRDRGMOQIGQPVFTEFMKADVQQTLRDL T
1386 KSLTRPDPSVCRPPLRYVIFITNGGITFCHQPMKYFERETEIITQDLKMQOTVVNVVQQONK
1387 RLTLENIVNKANIKNGGINYVVIRNMPGORPILKPGRLVIGLAMSYSVRROQAEETISTLPT
1388 AVGWAANITREEGELIGDFLLQESFKKDRVAVIQTIVDRVADAFKHPGGPKEVILYRSGE
1389 EGRFRAILEEDLAVLRATFDNMASKPKLTVIAVOKHHNLRLMPTKINRQDRPSLONLVPG
1390 TVVDRYVTHPTFTEFYLNSHVAIQGTARTPKYTVLODDANMSLEELEEMTFGLCENHQIV
1391 SLPTSLPSPLYIAGRYAERGMTLYRQHQEHEEDQGTSASSPSSGSSGEPHLDVERLGTHI
1392 SYGSSRKLKHLRVNA

1393

1394 >WAGO-1 (RO6C7.1) #5 - L596 g20961.tl

1395 MEREGTELRPSTIVROQTONAAASSAPAAQVSTSAGAPPAAFGIRGPATSAETSEFYSQLVN
1396 IPTPPLEEKKQPGTTGREQFKLRTNVFGLSLPKDAQVFRYSVDASGTLORNDRRIEFAKR
1397 VGDDITYLNRREKCRHVVDQVVAKNPAIFGDRRELEFWYDSQSILESRNQLDIGSEAQFEVL
1398 DOSDIGONTLFEGFAHLKMVIRPAQTNFAVSIGDLEAYIQAELFESDHALQQFLETLTAQ
1399 YAFNTPTEAMSEFGTRTAYLLOPEKYGFKPADCADVGDGKFLGVGCDKSVRFIEGPGGAGG
1400 ORAALVVDLKKTAFHKVQSLYEKARETLNNRDPKSTDASRLRMOLKGIVVETKHGSRRQE
1401 FAVDNVVADTPATKKEFKDLTGHEVTLOQYFQOKYNITLOHPDSPIVLTDRTKKFAAFPME
1402 VCWVVDGOQRVALAQQTPVQIQKMIRQCAVPPADROROILGLVQGLOQLNSENKYHKAAGVG
1403 ITPTALQVQARLLONPIIVYGGKSTMRPDEKATWRLARQKPVYLKPVKIDKWAMEVIRGG
1404 NRSDCVDQATILNQFSNMMVQECRARGMTVPDRPTGLSFIGASREEVOQETLEKAKTEGNQF
1405 CFFITNNDVTHIHQFMKFQERKLSIVTODLKMSSAFDVVKKGKROQTLENVVNKTNIKNGG
1406 INYSLRFDDPVEFNMDKLLPKDRMVIGLSTTHPKPIPGKKEQDQAPQDKKKOMHEQRTGPP
1407 VPSVVGVAANVLTESTIEIVGDCLFQOQPNREEKTALLOPVIRSILMLQFMKHRGMPPVE IVV
1408 YROGTSEGQFRNVMELEYKMVKAAALQOGLNPKITEFIVVOKMHNVRLMPTDCKAGDRAPE
1409 ONVKPGTVVDTMVTHPKYNEFFLNSHVALQGSARTPRFTVLYDENRLPMDETEALSHSLA
1410 FGHQIVNLTTSLPAPLYTANRYAERGHNIFIASQEDYTKSKSSLOSPHSTTIEDNLDFSR
1411 MMNELSYCNSELRDKRVNA

1412

1413  >WAGO-1 (R0O6C7.1) #6 - L596 g322.tl

1414  MSEELHAASKLKPTEGIASRKVKLTTNHEFTLSFKSSKPVYRYDVAMVHYMMTKDGEKSRD
1415 MCKGERDDAATILERQRRCLVLMEAAKKVAHFTPSKSCCVYDNSKTLESSEKLLENQCAQT
1416 RIEGEHIPDGFKNHPKLKQGYFFIEITPVSTNHKEFTIDDLKSGVSDDLLNTDHTLRQFYE
1417 ILTNAYAVTNDSHMVEYGNLYDNDKGESGRKKLKEARNLTFGVNKGARTIIEGSSSRLVAA
1418 LVLDSKKSTFFDDANNKGLAGNIRDLLGSHEFNAQPHEVVIGDHNRKTVVTYLKDLRVYCR
1419 YOEDRDFVIAGVTKEPIEDLYFEYGSTKTSVMDYHKOAYNTKILYPHWPAVIMOGPRSKN
1420 YFPTEVLGVSKGOQRVPISKQTPGOMAETIHDCAARPHIRFAETILKKLDGLNLASNVPNEF
1421 LOSFGVKIDCNPIQVQAHRRLAPKMVYAGNKEVDYDDIKGNWEANNAYILPAKTIPKWEVT
1422 TDRIDVSIVRKFAGILKDTMKMKRMTVGEPQFLEMPVAQLDGFLGKMAKELKPEDQSPFET
1423 LFADTNDDSHALLKLYEAKHQILTQHLRARTVIECLEPRKRLTVGNICNKLNCKNYGLVY
1424  AVNPQDHAKTMYLSKGDVMVVGYDVSHPEPQPAHERRLGIPPTTPSVVGEFSEFNGGVHPGM
1425 FIGDYQFCAPRQERVDILEERIQWMLRVETTNRKTLPSRIVIVRDGVSEGOMPMVLOHEL
1426 ESTRRGVKKLKAGYNPKFLLVTTTKRHAKRFFAETERGIDNPMPLSVIDHTVVRPDVTEF
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1427 FMOAHKAIKGTAKMPAYTLLLNELGMTLDQIQSFMMGLCFEHQIVNSPISTIPEPVYQSDE
1428 WAKRGHSNILAFFRLMDCPDPQKPSQKMIQRYLKASENPTTGOPEVEGYDWVRISKMLCY
1429 RGRRLEKTRANA

1430

1431 >WAGO-1 (RO6C7.1) #7 - L596 g9675.tl

1432 MLEIRTPPIVDDOQKRRSETELNTVNVRTNVYEFELPTGTSEIYHYEVAVIGKLKSGRTVD
1433 LTARTTNDVLTLERRDSCRKVLGIVSERYPAVFDHNLVEYDOQARLLFTSKNVEINTAAGT
1434 YSVILGCQDHLKGDEMFAAFTSVEFRLARVSVVEVGNVOKYLNKNLRLVNHSLEQYLNVL
1435 TSQHVANKTITEFGNESVYLEQDDQCGVRNNVDLGSGKLLKTGFAKASRLIEGLTEQPAAA
1436 LVVDLKKAAFHVQOOTVLDKARLILOADRKRCGGSQPRIEDTEDLSRELVGLVVETKHGSR
1437 VRKYKIAGEFDKSTPASRSFEKDGRNVLIADYFAQQYKVKVENLDTPLVIVRGYGRDFHLP
1438 MELCYVKDQRVGLKQQTPDQIKDMIKQCAVKPVVRIAETEKIVKGLRLIDERKDILGSKV
1439 GIKDKPLKVEGHLLPPPLIVYADKDTCNQRVPPSREPASNGTWSSLTANTTPAAFFKPAK
1440 IEKWAVIATIHTEDNGDPHDERNKRILAQONTLETNILHQFATVFTEECRNRGMTLPEAEHV
1441 KFLDDTSTTVRDFTHQAKLSEFVLEVCNNAITHIHQSMKCYERKFETVTQDVRMATVNDIM
1442 TKRREQTLENIVAKTNVKNGGLNYNVEMPSKNGVRELMPKGRLVIGLTVRVVRVPKSPKE
1443 IEEDKKKAEEREKQHKKARDSKFARKESTTAKLKPIMTVGYAANFTDVPTEFIGDHLYQE
1444 YRETGDILGMQITFERVVLEFKRARGMFPTEIVIYRECTENSDFIGQLOLEQMLLKSATIK
1445 STASFRPGFEPKLTLTAVQKRHHVRLMPIAMRREAKAPEQONLOPGTVVDRMITHPEFTEF
1446 YLNSHTTLOQGTARIPRYTVLKDENNLSMHEVQLMTYGLSYAHQIVNSPTSLPTPVYVAVT
1447 CAERGMNLAKHNFRAMNIKENANDDYSKLEDQHVDISHLNEQLSFGNCKLSSIRNNA
1448

1449 >WAGO-1 (RO6C7.1) #8 - L596 gl8735.tl

1450 METLTKAVANMMPPVNLASKREDAKPNAQERALPLQOTNMFSLSMRDEVPVEFMYSVDVEMK
1451 VRSKATISLVKHSRDDY IVIDRKNKCRAAFRFVVRANPAVEGNPGKIYYDLQAQLFTLEKL
1452 NMDNEDEGLELVIDGADARRSTDFAEIPLDGIVVQIKRAGPKFDLALGELQLKEFVAQEPK
1453 SHELLOFLEVATSQYAFLTPSDEVTYPAGLSEFIKOKDPKAGTELEGGKLLLDGAQKSVRL
1454 IEGEKKTDGGGKLAVIVDAKKTAFHKTYQKVIEKVNDEFGFLOQSDGTVHRMRIPDLAKLLK
1455 HIYVESRYRKRTQRFLINDVNPDNARNKMEFTRNGVMISVEQYYREVYNITLRYPLAPLIV
1456 SKPMKSKDSEEKMVCLEPMEVLEVCPDORVKINQQTPRQISDMIKRCAMOPDVRVKETKN
1457 YAEKLQLNGPASQACLNYAGVSIANEVVKVSGRKLVAPETIQYKDKKIAVDSNTGTWRSSG
1458 REKPKFLVGSSLKKWAVYLLGVRQPLPDENLGRKEFVMRMLEEARARGMOWESPTAVKGVL
1459 GHVDNIEKLFKAAQKEGLEFLEFFIGDOQKVOQVHTELKFFERKYEVITQODLDLKTCRNVVEQ
1460 GKFLTMENVIAKSNMKLGGVNYSIQVNDPTIKQFFKPGRLILGFQVSHAAPLKPDETAAG
1461 VKPRVPTVVGVAGNVSKGDPACEVGDFFYQTPREDRMLEAMDTLIADFAQRYKRATGKDV
1462 AELITIYRNGASEAQYTDLVRDEIPSIRDALQSAGFRGVKLTVMVVTKLHNVRLMPVAIKT
1463 GAKASEQNIASGTVVDKGITHPKRAEFYLNGHVTLOGSAKTPKYTVLTDDOGFTLOQLER
1464 MTYALSYGHQIVSLPTSLPSPAYIAGRYAERGALIYQGEFNHTVQHDADLQTLNGTLGYGK
1465 SKLGDKRVNA

1466

1467 >WAGO-1 (RO6C7.1) #9 - L596 gl8947.tl

1468 MSNPSHNGGRRPGANGNGNGSQPGGLEMRAATHVRQIRSGASSGSMSSEVRYYQELTQAG
1469 QOLHLEEKKPPGTLCREELIVHTNVYGVGLPDVQVYRYDVDACGFLERNDRRVEFAKRAV
1470 DDVADTTRRNKCRAVVQLVCONYANIFGNHREYFWYDSQSILFSKNMLDGIPEREKKEFEFV
1471 LTQEMLAGNPMFRGFKNVRLNIQRVSNSFAINIGDLTQYISADLEENDHSLOQQFLEILTS
1472 QYAFNTPSEAICFGSRAAYLMQPDKHGFKAQDCADVGDGKYLGVGCSKSVREFIEGPRGDQ
1473 RAGLVVDLKKTAFHYEQSLLAKSRAILNREPRGNDAGRLROQLKGLVVETRHAQKPVRET
1474 IEQVSDETPRNKKEFMLOPDNREVTLLOQYFQEKYNITLESPDSPIIVGDRLTKFAVFPLEA
1475 CEVVDGQRVSMDQOTPTQIQKMIRACAVPPADRQROILSLVQGLQLTSSNVYHQAAGITT
1476 TEKPLLVRGRILPNPKITYANNVVVSPDAQKATWRLDROKPHYLIPAKIEKWAMYSTIRAG
1477 GRSDVLDQPTLLRFAQTMVTECRMRGMQLGNPGEVSEFIGCAQEEITATMEQAKKDGCTEC


https://doi.org/10.1101/061101
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/061101; this version posted September 15, 2016. The copyright holder for this preprint (which
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

1478 FFITNNDVTHIHQHMKLLERQTGVITQODLKMSSAVDVIQKNKROQTLENI INKTNMKNGGL
1479 NYTIRCEGLSNEQLLPSQRLIIGISTTHPKVAQTALEDRDRADKNEDPLTKKKPHHEKHH
1480 RSEHITPSVVGFAANFKKDPIEFIGDCLYQYPQORDEKIGVMOPLLRAVINEFSNNRGVPP
1481 NETIVYRNGINSISTMELEFILMVKAVARCOQGITPKVTMIACQKMHNMRLMPAKINPRDRA
1482 PDONLKPGAVVDSNVTHPKENEFYLNSHVCLOGSARTPRYTVLHDEGQFSMDELQALTYN
1483 LAFGHQIVNLTTSLPTPVYVAAAYADRGHNIYGVSQKDYTKSRTSDLNSSTLEGNLDENR
1484 IMMDLSYSNSELRSKRVNA

1485

1486 >WAGO-1 (RO6C7.1) #10 - L596 gl747.tl

1487 MASVDVELREKTKIRQEADRMEFKEDYGIDVGSTEMPAKMMKPAAQNTMSLVTNLEFPVKTH
1488 QOMPIYRWDVDITIAGKNGKTFSLTKKSDSDAVAVNRKLKTRSIFKRLVAAHPEKFGKLE
1489 ENYYDLESMLEFTLKDLSTDQEAQDFVVDGLDAKTIIPGIASANVILKKVTDRYQVDLTDFR
1490 HLTRDVANVDLSHKQFLEVVTSQYPLMAEDYVCYPGGVSFEFSVKEKTTPLAEGKYLGHGVQ
1491 KSVRYIENDGRSPCAAVALDLKKTVFHSEINALEYLKMONTYVKQLIESKQRAKDNDMTL
1492 KTACQRIKGLRAYTQHTKRORVVTMDRVGPETANEARFQLODGEETITVAAYFHRTYGAPL
1493 LFPNAPVAVERKPGSKDVNYHPLELLTIAENQRVTGELPQAVISDVIKQAAVVPLDRQQQ
1494 IMRAHRDLKISTNDYVDNVGTSIAPOMMOVKGRLLMTPKVVYGRNTQIEAREGKWRAERK
1495 TFLKPAGAARWTCMMLTNNRLGEQMMHNFLNKYVAVCRRNGMOMADPTIEPEFVVDWRRTDL
1496 QTEIDAFMKDCTQQYKLEFVLCIQDNNMHEEHKYLKFLERQYGLITQDICTRTVERCIGNA
1497 SATIDNIVQKTNVKLGGLNYGLEYKSPDGRHDVLSATTMEFVGLGMSHSKPPKPDATGQEP
1498 SRPASVIGFAANVLAQSFAFVGDYYFQKADRDEKIFATVPIVTRLLEQWCEHHGGOMPKN
1499 VVFFRNGGSEGQFOMILKYEVPLIKFAIEEFAKKSAVQQOQFETKFCLLVANKRHNVREFEFK
1500 SNITSGGRAAQONLOQPGVVVDSGVTHPVESEFYVNSHTTLOGTGKTPRYTVLHNDCGLTL
1501 NOQLEHFVFALSHGHQIVNLTTSLPTPAYIANDYAERGMAVLGQFLRASGAPVDEYETENS
1502 KLTFAAMHPGSKFHHCRVNA

1503

1504 >WAGO-1 (RO6C7.1) #11 - L596 gl696.tl

1505 MERFKKLPPTTPLKARQVTLVTNHFRLNPTGRTVEFRYDVAMSHTRMVKGTEKIRDLCKGD
1506 RDDAATLERNRRCLALMDAAFAAAPFASTSAAVIYDNSKTLIAAEELDMRQCACIRLEGG
1507 TIPPGFINHPRFKEGYFTIQITPTSSNHRLVINDLEAALAGDEANPDRSLROQFLETILTNQ
1508 ETLKKNSEMAFYGNLYSREAADQRKLREARILKSGMSKGARIIGSSSDLVAALVLDSKKA
1509 TFFDDTNKNGLAGNIRELLNRAPNDAPSRVHINDFDRPDIVKYIKDLRVYCLNKPDNTEQ
1510 ISGLTREPLRNVEFEFDMGGEQLSVLEYHQRDGARLAYSHWPAVIVQSPRGRNYFPIEVLGV
1511 CEGQRVPISKQTPGOMKVVVNDCAVLPNVRFAETHOMLNALNLASTTPNRYLQAFGVTID
1512 VRPMKITAYRRQAPKIVYGGNIKVQYDDVKGSWESSGPYVLPAKIPKWEVVYDGIDQRTV
1513 QOFVGVLOQAMKDKRMEVAQPKYMEMKVAGMDAFLSSIVKSLKPGERSPEVLETDANEDS
1514 HAFLKLQEAKHQIVTQHLRTKTVRECIEPRKKLTVGNILNKLNCKNFGLNHLVAPDHEKN
1515 YLOKADVMVLGYDVSHPEPOSPODRRLGIPPSTPSVVGESENGGONPEMFIGDYQFCPPR
1516 QERVDILESRIQWMLKVENDHRKKLPERIVVVRDGVSEGOLDMVLOHEMASTRRGAAMIK
1517 EGYKPKFLLVVATKRHQKREFFIDKSNGEVDNSMPLTVIDHTVVRPDVTEFFMOSHKATKG
1518 TAKVPAYTVLONELGMSLDEIQAFLMGLCFEHQIVSSPISTIPEPVYQADOQWASRGHSNVL
1519 AFFRVMDIEDPEDPSKKMINRYLKPVEDPLPGRPKFEYDWTRISKLLCYRGRRLEKTRAN
1520 A

1521

1522 >WAGO-1 (RO6C7.1) #12 — L596 gl8749.tl

1523 MPLITVEMSLEFVAEGSVVIFFNAIVLLIIVTDSTLRESTELMFIGGLCFADMTDGIAYFEY
1524 AGIHRLCNILSRTDDVMISRLECFQKPFMFFFEFYGYQLPAMMIFIVALDREVAVEAPMWQ
1525 RKVERSSKLMVMVAIFLWVTLTYVINVEFLFHSYSTGYTTAQCFAHDVFLSQLWDEITIVQR
1526 SILILLCVLLYVPILIKTRRIFQSNDKSVQSNSEFNVTIGLTMTCSVLLLFIPDVIIYFDL
1527 IMDFHLILYLLGLNKCVANVFIYTLROQKEIRKKIELTCRRVFCNLKGPFDLELSKRRQORS
1528 NITRTLGIAKRCQSLSAVAWSVVLSSAVPQETWHVISRPPLGEARFDGRIDKGEFIAPLLY
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1529 FYVSKMSAGPSNLOQPDVELRPATKIRHAAE IKFKEMGIEVGIPEMPPKIPVPPNGNVKLT
1530 SNLYAVRTSSQIPIYRYDLDITISQRNGKQLALTKKSDSDAVSIDRKLKTKIIFFKMVQT
1531 YPELFSGVHHCIYDLESTLFTLNDIMKDDPEAEPKTLVIEGLDGAKFQGTTSATVILKKC
1532 HDRFEVDLTNFSHLELNIESTDLSHKQFLELVTSQIPMMSDSEVTEFPGGVSESMNASTTE
1533 LPEGKYLGHGVQKSVRYVENPQTRKPMAATIALDLKKTAFHAVLTGLDYLSQIVDDRPLHN
1534 GOKLPNSVFGSFGALKKMKGLRCCLQYGNRYREVVIHEISNKTAQEHYFDREGQQITVEN
1535 YEYOMYNLRLKCPTAPLAGEKKPGOKALCYYPLELIRVLDNQRVTGELPQKVIRDVIKHA
1536 AVVPALRIRQIQDSCADLGLEGNDYLONVDTVIDSRPIGVEGRQLKNPKMVEFGKNTSVES
1537 RNGOWPNRGAMRPPFFIPSTIRKWSVLMISNLONGFASETMHTEVSSEFINECRARGMTLP
1538 APSDPWALNAREELKPOMEGFFSECPGLGIEFVLVLODDCFHEHKFLKFIERKYNVISQD
1539 VNMKTVQOKCLORAAATLENIVQKTNIKLGGLNYSIEMTNPAGTSNVFQPDTMYVGLAMSH
1540 SKPPKPDSTGREPPKPASVVGFAANVLPONFAFVGDYYFQAADRDEKIDSIVPIMHRILD
1541 MWCOHHEGOMPKNILEFFRNGASEGQYKSILKFEVPLIKHALEKFRNNCGVEQMTPETKE'S
1542 LVVATKRHNVRIFKANIQAGRPNEQONLPPGIAVDRSIVHPMFAEFFVNSHTTLOGTGKTP
1543 RYTIMHNGADFKIGQLEHIVFGLAHGHQIVNLCTSLPTPSYIAGDYADRGMVVLHEFLKT
1544 TRAEADQYDTENEQLTYAALQPESRFHYCRVNA

1545

1546 >WAGO-1 (RO6C7.1) #13 - L596 gl8732.tl

1547 MLGKWRTVRVEFEAAEELDFRWEFDHMVAATFEALQPHCRCLLGFGTRSTFQINTVYPKE
1548 LOSPAILFPDDPNGLCKRNLLVQVSLEFLLLKSFQLHDEFSSSQLSGRFLLLEFRTCGESECE
1549 RKRPRFATFGLPNLRSSANVOKLRYANSTAKTERAANRRSNPLOTNSSPGPARKTAPHRN
1550 PAANPKTCFAIGVRGQVADTVDRSEVPRGPLLTVAPPALSPSALPVESPIRLETPPHPAA
1551 YFROSTMDLHTKLAELSVADNAMKPTPATEFKETVEVVSSYFEISTIGONALAYRYEVDIL
1552 ATSQRGOQEKNLTRGPADDGAASLRRQLCHEVEFNAALKKSNGFGTKQGVRLPVVYDCRATL
1553 FLPAPLKMEDEVVVILDKDADFAEMSKETLETLDPTDVIRVRIAPTTONAFEMDLRAELM
1554 KADFCEPDCEFARDRSFRTFLEMLTSVNAVRSGSHTQLGVGNEFEFDNDPSMIVDIGDAKCL
1555 RPGLSKGVRVVEKDDRPYPALVVDAKSSCEFFKAQNLAQSTIMELGROKGRPDDMWKTAREL
1556 FKDVRVISAPVDKKGRVKSFPIRAITKMPATELNVKVKGENGSLADYYARVLKIKLOHPN
1557 FMCVEADVPGPKKEFFPVEVLEVSPNQRVPIEKTEANQSSIVLKANATKPDRRIKNIKDQ
1558 MSRMSLEFANTPVMEAFKVEVCPDFIRLTAGVRVAPQISMGDRDVKIDOQKKANWAKEANGA
1559 NYKQESEFSLDSWAVLYANTEPGLIRQFVQRYVAAAQRRGFTVREPTILKENQDFERTFSE
1560 CIDNDIRFLMLIDPKYVKTHESLKLFERLCHVLTQHVSLERVEDVVQKNSRMTLDNILSK
1561 THMKLGGLNYVPIIENVGSRFALDSGEVLVIGYDVAHPTAMSPOQERRLVRSLNLDVKSLE
1562 PSVVGITANCSEFNPHEFIGDYHYQTARKESIDVSILERRMVWIMRLLEKNRPDQCRPKHV
1563 VILRDGVSEGQYDMARNEEMAALRDGLKLVDPEYNPTFTLVIATKRHNKRFFGOQDGRNYV
1564 NTDPGTVIDKTVVRKDVPEFFLOSHYPLOGTVKIPQYNKLHDEANFSMDELQAFVNCLCH
1565 THOIVNLAVSIPEPIYQADELAKRGRNNYAELRRREFTSEVPRMNEAGVIDCNALTKILSY
1566 WDSPLEAVRFTA

1567

1568 >WAGO-1 (RO6C7.1) #14 — L596 g20920.tl

1569 MEPSSQPPPTPSLPENMAPKIVGPRDIYERPVPIASNLFPLEMKADVPIFMYHVQIHMKI
1570 GAHEINLVKRHTDDYMHIDHKDKCRAAFRFAVRSSPATFGDPKGLEYDLOGQOLYSDHKLK
1571 DVLGHDLIVREEIGIPGEEAGRAPEFKNLGVEYLRVEVEPTRENRPTMILGEMMATRAKM
1572 QESVSRELTQFLEVATSQYAFLTPSKMVTYPSGVSYFKPTTAEPVOVFPAAKELLDGVHK
1573 VVKLIDGTKRGEMAVVVDPKKAVFHKSNITVIDKTVEMGFLDRGSGTVLRETIPELAKKL
1574 KNLYVETRYGKKPIRFAVHDVVLDTARTSRENKNGDMTSVEEHFKDEYNVILKHPHAPLV
1575 VSTPLKKNPESLOLLYFPMELLEVCPNQRVLENQOQTAKEAFATKKASTILPENRLKEVVN
1576 SASKLRINGASVQGCFKKAKIEVGNAPLTVEGRSLVPPHIEYRAQOVQOVDAVSGRWRSSS
1577 RRGKPQYLVGGKIERWAMYVLSQAPSQAEEELGKNLLAKMEDEFQARGMOQIAQAKFLATV
1578 KASPEYMKKIFDRAKAHQLEFLFFIQDTKICLHKEMKYYERKYEITSQDLNMETAKAVTE
1579 EGKYHALDSLTAKLNVKVGGTNYGLVGPSIPDLFKRGKLYIGFHASFSANPADAEDPTVI
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1580 GSSANVTQTSAAFVGDMFFQEKNDVDMNTAMAKATLKYVLRYKNVHGHAPSEVVIYRSGS
1581 SEGQFGQILRDEVPALRNALONAEADEAKLTLLMVNKQHSVRLMPSVIMPGSRAIEQNIK
1582 PGTVVDTKITHPRFAEFYLNSHOQVLHGTAKTPKYTIIVDDSAHQIEYLERVTYALSYGHQ
1583 IVDNPTNLPSPLYTAGEYADRGLTLIKAKRKLGDTVDVKDLEKDLPYMASQVLADKRVNA
1584

1585 >WAGO-1 (RO6C7.1) #15 - L596 gl6096.tl

1586  MSNNERVKTIQONGMETISISATMPVKKKIANAPGAPLOVATNIYKVGLSQVPIFRYDVDI
1587 TLKLPNGKDVKVVKKDRADHVIIQONKNKACKTEFQKAVQOKFPNVEGNVELFYDCQSILESL
1588 RKLNISDKGQEFTLSPNDLPEVYGHVDSVNEFIVKSVREKYQLTLNDLGFLSTQEVNGIKH
1589 DLAQFIEVATSONALEFNGKHSVYDGGVSYLMSTGEAVRNEPSKQLITGVQKSVREIEGQOG
1590 KPEATLVLDLAKTVFHKGGONLYEKAISSVRNWPRNDOVDRREIKSLSQQOFKGLSIKTEH
1591 QKTKEYELAGLSEFSAHTHKFDHNGKOMSVAEYFKKQYNKNLMHPNAPLATAKNEFFMGKR
1592 NTMMLPLEICTVLPNQKVSKQQETPLOTAAVIRYCAVLPSDRKEQIYTQVKELGEFWGNKN
1593 LPTITVDQQPIVVTGRQLPQPSIVFGGNQTVSVNPANGKWQATKGVNRNARLPFALPGNPM
1594 PWAVVLVGQGTOQDTAKSFALAVKTECESRGLKMGDPSAVIQANYEDIEINARNNTFENLT
1595 KMTPRVKEFCLVIENERSPAYTHALIKKNEQONWRIITQVTDSATVQOFNFALGPAQGYGKG
1596 QTLENICLKTNVKFGGLNHFIKPPOGHEKVFASDRMYVGLGISHASPISDAQRARNVKPS
1597 PSVIGISCNYLAHPQALAGTEFVFQEPRENKMVESLKKVEFFDLATKFKNIRKVIPKEVVIY
1598 RVGASEGQYATILEQEVPQIRAGLKEAGCNAKLVLIVPSRTHNVRLFPQTIKKEDKASFEQ
1599 NLKPGVVVDSVIVHPKFPEFFLNSHCTLQGTANTPRYNVLVDDLQAPISDHEMATYMWSE
1600 GHEIVGSPTSLPSPAYIADKYAERGRVLAVEARRKDEKFLNEEGEVDFTEMTAKLSEFAGT
1601 PLANFRVNA

1602

1603 >WAGO-1 (RO6C7.1) #16 — L596 g21757.tl

1604 MSEISVDELSSYISLESMSIGSSSAYHKKAPVPDSSLHHPVELLSSYLEIGIQEGSKAYR
1605 YDVETIEASKSGSLTRGPADDGHGAMRRKVCYDLLYAALAKSKGFGTGQDYHMPLVYNRON
1606 HVFFAQPLPEDFITIDLDDNADFTGITNYLYYMTGATESIQVKISKPOQSEEHVLDLYEST
1607 FDTAPLDCDGNLEISSRDRSEFRTFLELLTSGPASEFTGSHVACGTSEFYEATNGKDMKDGKT
1608 MRAGLKKGVCVIERDGILYPALVVDSKTGAFFKEQNLLKSMKEMNNGEVPRSAAEPMWQK
1609 ARKLYKDVRVLVVSNVYKNSTQRRLTEFPIQDFTREPASROMMNMKGEFRGTVEQYFRQOKHN
1610 LSLLHPHLPCAIHASNSKIPVPTFFPIELLEVCGDQKVPLEKSDRFHSETLLRENAVDPK
1611 LRKERTEVQLKKLGLWREKREKMSVDDKKDLSEDGTNLLTAFGVSIINEFIPIRAGVRVA
1612 PTIEVANSEKISIVOKTANWEKKLTNKRYEFSSVEITNWAVICSQISAENPMIVREFLKOMV
1613 NVSKRRGIRMDSPMKYSLKSGSREDFDDIFRHIAESGRHEFVMYEFSPLKEKQHDLVKWMEH
1614 HYSVVTQHVCLERIENVVTGRIQILDNI ITHKANMKLGGLNVIPRIEKLGOQRMETESGDFL
1615 VIAYDVCHPAPMTSRERVLMRSMTSEFDPSIRSLDPSVVGIVANCVAHPHAFVGDYHYQAS
1616 RKESVDGRILVDRVKWIFELLAERRPNASRPKHITILRDGVSEGQYKMAEHEELSATRRA
1617 VAMIDPNYHPTFTLVIATKRHNKREYDKNEGIAVNTEPGTIIDKDVVRGDVTEFFLQOSHF
1618 PLKGTVKMPOQYATILCDEADFSODEIQAFVNCLCHSHQIVASAVSIPEPIYAADELAKRGS
1619 NNFAEHVKIHGRKSLRKDPMNPNLIDFEALTHELAYWKTNLEATIRFNA

1620

1621 >WAGO-1 (RO6C7.1) #17 - L596 gl8751.tl

1622 MSDQPSSSHQLDVQLRPATITRODAEKMFKELGIEVPEPIMPARTIPVPPNGNVRLVSNEY
1623 PAHVNGOQVPIHRYDVEMTIARRNGSQLALTKKSTSDAVSIDRKAKTKAIFSKMVATHPEL
1624 FTNMYSCIYDLESMLFTLKETITEEVNLI IDGLDGEMEFQGTTSATVNLKKCHDRYELDLTNY
1625 GFLQADVGSVDLSHKQFLELITSQIPMMSEEFVCEFPGGISFGYHVDATPLSDAKNLYHGV
1626 QKSTIRYVENPATKKPMAAVAVDLRKTTEFHQSINAFQYMCAQVQVDRNGCLTNASSLTKVS
1627 KAMKGIRCKLTYGRRYREMVIHAVVNKSPRSTFFKRGEQDISVEQYFYEVYQITLRYPNG
1628 LMAAEKKPGOQRELCYFPMELLEILDNQRVSGELPQAVVSAVIKQAAVLPAQRRQETIQQAC
1629 NDIGLFDNEYLRNIQTTVEPRPIETEGRLITNPKLIYGNNVLVDSRKGOWPNRGANKPKF
1630 FLPAVVRKWTFLMISEQRNGQATGTMNGFLKEFIRECOMRGMTLPHPSSPYVLDTNRNVE
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1631 DOLEEFMRDCSEGDYEFVEVLODGIFKFHKLLKYLERKYQVITODLKTQTGQRCLORAAA
1632 TLENIVOKTNMKLGGLNYSLOMTNPGGRKSVEFDESTMEFVGLSMTHGKPLKPDSTGELPPR
1633 PASVVGFAANTLPQOFAFIGDYYFQAADRDEKIDSIVPIMTILLTKWSKHHDGOMPMNVV
1634 IFRNGASEGQYKNVLRFEIPLVKYALEKFREAADVEQITHPETKLCMLVSNKHHSTRIFKT
1635 NVPVQGRAPEQNLEPGIAVDRAIVNPVFQEFYINSHTTLOGTGRVPRYAILNNDAGYALG
1636 HLEHIVFGLAHGHQIVNMTTSLPTPAYTIASDYGDRGMVILTQFLREFEKLKGYEHPVDAY
1637 QEFNQSLTYASLDPDCKEFNLCRVNA

1638

1639 >WAGO-1 (RO6C7.1) #18 - L596 g4755.tl

1640 MLSVEEQATHPGRCGKRLQVNSNVLNVRLPASRIYHYHIDVVGHKRCGPKIVLSRSEFEFND
1641 SLGHERRTVLVNLEFNWLAYFNEERIFAQPRNFLEFYDAKSNLYTRKKLNCKCGEVVTISTA
1642 QLTEAQIEGLEEFLCVRVKFTEADPFEIVLNEPEEFRDLGGPLONFLETLEFMOHSLEKNY
1643 ESVVMNPLIQVAADYEARGIPEVEASTLVKDGSRIFPAIRTKLMNMEGPOQALTMEGLHEA
1644 DHACLCFRWEPFAVHSSVTLDOQKARRALEKEGFESFFPFELDALNRELCGIRVFTELSGT
1645 KKYFIVDHVSERTAWTAVDGQTLKDFLKTEYEVTLKKPDLFLTIVEKRGSLDIYHAMELCT
1646 VAPFOQRPHKKLNVPPRFKWDCHQOMKNKASPSKHTDHAKRLRESVGLVNENVFLOGSGVTL
1647 ATEPMEVTARILESPMLRVKREGLFAVKSKGEWRYPPTTHEVHSAKIERWGVCLIFQERM
1648 WCSDRYQAHIRLNNLMKVISDRAGGHGMRMAERFQEPYNVPIREGSSLSDQIEQVRLCEE
1649 RCKETEFDPQFLFFVIQEGIHGLRDCIEAFERKYQIAALDVNNNEALKMALAHCSSRQKSP
1650 MAQVLTSTNIEAEKALRTLMAKINTKMGGLNFEVVPNHANRLLLODGYLFIGIHAAFAWY
1651 EQORATVVGYAANLRYPMAFSGDARVRKEFDESLPEFLAKIVKRCCIQFNKVRGVDPQHVT
1652 IYQOSQPSKDLCQLIVDRTAILLGEIGISTELTYVEFVDEHHDIRLTNTHLNNTSVIEEQNL
1653 LPGTVIDTHLVRKGASEFFLNSHIGLVGLSEVPKYTAHDFRSGLDGDNLOQSLTYTLCYAV
1654 QOSLNAPVSVPAPLYVAKNKARHGASCLKLTGKVGARDEVN

1655

1656 >WAGO-1 (RO6C7.1) #19 - L596 g20173.t1

1657 MADEVIGRMRQLSICDDPAYALAPKLQRADKKSEFVQHVDIVTSYVRINIVGPAKSYRYEV
1658 TIEALAEGREPNILTKGPADDGHAVMRRTVCYFLLYAALDKSGAFGTGLGHELPLVYNGQ
1659 TLVYFAKPLDRDVIQVTLDQHDDFANVPEELLYMVSGNDTVRISLOKALVDSEMDLQTQM
1660 FETGOADVENLSTHDRSFRTFLEMATOQAAHYAQSYTSIGNAFFEKDPSRTRSLGDGKIT
1661 RPGLTKGVRLIERDGVVYPALVVDARSAAFYKEQNLEFLSVKECMDSGDPNMSMNDKWDRT
1662 DNLFRGMSTIFLAT

1663

1664 >WAGO-10 (T22H9.3) #1 - L596 gl19923.tl

1665 MSFRIPKKRKPEDEGAGGTIPPKONYSSSSSYASASSSSROTSNGGKNASVYMNGEELQT
1666 GRSVEIHKYEIKLEFGVFRKRNGDEDRKDLTQGSKEAKDDISIQKRRRGCWE IFRAVVREN
1667 NSLEGDRNHRFVYDCGLIFYSIDATIFPETETKTGTFDVAILSRECQODYYGQAMKMIEYST
1668 KKVRDGTFTLGVAPEDKDDRSMOQFLEVLTSQOGVYAEGLDNLTIFRNHRYDVKYDTPVLRN
1669 KPEYPFCVRHGSSKSVEVAEIENSNKALOTILOQLEKKTSPEFFPRMNVLOEVDQOSKSDIGE
1670 RIVRGLEVTTTHLKKQKVFRVADFSKMNCNDITFKMRDRONEDEFREISVTEYYQEAHKFE
1671 STRAGHRPCVVERKKRENGEKEENNYPMDCLE IMDGQRIMDKKQOSGDITAYLISEARVLP
1672 ROMGDEIKEELNHRVLNQEAEKYLEAFGVRISRDLLRSDAKILOAPKIAYGDKEKYLTTD
1673 NGOKNAWKIDDALKEFYRPGKISDAGGENEQNRWIFAVLNEFQSERDHAAAKREFLGKLQDR
1674 AKLRGMLMLNPEVRCLDVRDPDPDTVNKKLSELCQYAKANKVKFIMFIQYERKDMSRDTM
1675 KOQLETKFKLTTQQITMSTVNKGAGDKGDRMVLDNILNKTNEKLGGINCIMKPSPQIAQWE
1676 SGNVMYMGLDISHPGLGGNALSSVTPTAVGMTFTKNRDEVOQGRYWEFQEAREHMLRSLKKQ
1677 IVFATEEFNRCSRRYPDKIVVYRGGVSEGEYDKVKTDEVEQFMEAFREINFPGKRKPALT
1678 IVIVORNSGYRLIPTQDNDEFRGNDAIVONVLPGTCAEVIGEGGRKEFILVPHQATQGTAK
1679 PSKYVLIYDEAKCITLSELETLTNTLCYSHGIVTSPVSCPSILYQAGDLAKRAINNYRIH
1680 SSRRDFGAMPPIEEVDKRNEYFDOMCDMLOVTLDTREWA

1681
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1682 >WAGO-10 (T22H9.3) #2 - L596 gl5911.tl

1683 MLPNRAPQGNELQRNRKVELQVNGYRMRINESKVYMHE IKMEVAFNTLKGLRNVDLLARP
1684 ANDVIRQKRRRLIWSIFHATRIKHPQOFLYNEYEYVYDCGGALFALHQIGDGNRIEFVMK
1685 MADFPEEAKGQLHRAEHVILRLAFTRILDLROSNLYDGGEAGEQRCREVQQOFLDILTSQY
1686 VLGSDQHLVFONSRYSADPREDIEAHLSKVIKKGASKTINIVGDOKNQEALLEVEPRRSP
1687 FMADKKVLDIVEEVRRELGGRSSNAQLKKKLEDLLKGIVVETIHQKDAVQFPVKGEFSAEP
1688 AGVLSFTMDAGESTTVADYFKRRYHLHVDRDMLCVVCERRQQKFYFPCEVLVVLPGQRVH
1689 CSRQTPKLVEQLIKESQQLPSRMKEEVNHEREVYGFHELNQQLKAFNVTVDTELCTAVGK
1690 VLPPPVIQYEQRTVSADVDRSGOQKITGROWKVSGQREFVRPAPTPEKWVLCVFENALESES
1691 TRTFARAYVNAARSHGLILGEPITERLQEVNQSTIYARGQAYKSNDVKFILFTIFGGDRKN
1692 FERDIMKESETLENYTTQAVNTKTAMKAISDRGAFMVLDNLVMKTNLKLGGINHELANAQ
1693 DFPOGYLEKVLFKAGRVFIGLDLOQSPGMLGGADEFTLDPTVVGMTFTLGSPADMRGTYWY
1694 QPAKKKYISRLKDATEDVLMVYQESVGSLPNDIVIYRAGVSEGDILMVVSEEIPAIKDYL
1695 TTLDNPDGCPYRPHLTVMVAQKNSTMRLMPLVVHQTGRAQDENVEPGTSVSTNIVSARHT
1696 EFVLAAQOALKGTARPTRYIVVHEEEGQFTVEQLENMTHQLCYLHGIVALPVSRPSPLYS
1697 ATDLVKRGRANWKVRMERKEGSHTPLGPVNDTFFDPINEERLRFLPVTLPAKEFWA

1698

1699 >WAGO-11 (Y49F6A.1) #1 - L596 gl7524.tl

1700 MNKSSKIAAMPSFKKKRPAENDDSPAPKRPAEKARRSQREEAPRRSHGGSKILMNGERVE
1701 IEKAMTTIHKYYIQLNGIFKKRGGEETIARDLTEGVHRDDVSMORKRRGCWDVEFRQIVKENE
1702 SLEGGNTHKFVYDCGRLFCSMEETIFPKSETKTGTVDLATLPDRSQTEFYRGALRIEWTTIKK
1703 VEDGTFKLGVPEEARSSDRSAQQFLEILTSQGLYARGDDHLIFRNQRYDVQENAPVDKKS
1704 TYPFCVRQGVQKSVILCESAEKIATILOQLEKKTSPFFPEMNLLDEVRQCSSDDKAMAVLK
1705 GLOVQTTHLKRQOKTFRISGYSNTACKDIHFENRDGEKISVPEYFLKHHAFRTAAGQLPC
1706 VEEKRKPONNHYPMDCLKIVGGQRILSQKQEPEIVEHLISTARILPLKMADEIGEQLGKH
1707 ILNREAETFLRTFKVNVDRNLLETEATLIKAPQTIQYGKNONGVNPAKTLTTERGOKNAWK
1708 MEDSLTFYRPGVVSDSGEAHRWMFVILNEPNQREHGDCRVFLEKFVARAGTRGIKIQFPH
1709 VEKKRIENSDPWPELQEIGQYAKSNGVKEVMEFVYERTGDIRKAMKLLETTFALTTQHVSL
1710 KTISKAAGDKGAFMVLDNLLMKTNEKLGGLNTRVKAEPRVAEWFERGTTMFMGEFDVSHPG
1711 LGARNENGVTPTAVGMSEFTKNSDLEVVGRLWYQEPREHLTIPNMKDHIVEALETFKKHSGK
1712 FPELVVVFRGGVSEGEYEKVQTKEVQEFQODAFQQLKFSRKPILKIVVVQRNSGYRLMPAQ
1713 RNDFGYQKNEALVONVVPGTCADAEIVDOQKRTEFVLVPHOQATIQGTAKPSKYVLLHDEAPK
1714 MSKEELSTIAHTLCFMHGIVTSPVSCPSILYQAGDLAKRASCNFKAFLNRKGGNVPIPPV
1715 EEKEKRKEFFDALCEKLKITLDTREFWA

1716

1717 >WAGO-11 (Y49F6A.1) #2 - L596 gl7422.tl

1718 MPFPRGKGYHPYRGKSYHRGEFGRNNFQYRQTKREEYHSSDSSPTDNQPSTSRSHDRCDDY
1719 KPKDEDDMKLYLSDRKPSPEPPEFQIRINAFPEFNIDHAPKEVHTYELIFVMSQKLKKEKE
1720 PANHKLRTNAKLEFSAEDIGLGWEDAEEEGOVYHGTDMSCGPTDVVRRORRKALLFQLEFRH
1721 LINQSKEYFPGSKYVYAYDGQRILYSPEVLKMDEGMEFMAQLTDLPESVTQLLGPSDQENT
1722 EINAYTIRKAEDVIDLHDFGTEARPIHGIEGFLETLTWOHAFEGFEEHIVYGTRYFALNAG
1723 KKLKHCTGFKSIVGFEKRIELLPDYTCSNILLERSLRPVMRMTPKEDLEFEFDNSTAISLDD
1724 FAVLFFRVEVDDLSATLQKKENLQKLNQVEFKNAVVRTIHRDDGRODTFMIDHLDERNPFE
1725 ITLKEEDEETVADYLYGVYGYKVDRNDRLPCVARKFKNEFAYYPLRTLVLLPNQKVASKF
1726 LPEDMRKSYQEACONLPSDALNNIFTAMSQLNLSRASEDYNNDEKVIHVNNKYMENEFKIT
1727 LESNQLTOMPAQRICEPRIAYRESTHLAQDGAWDYEKAAVFIDAVIKVRRIGLVNTCEDV
1728 GEDDLGEFISKLIGWLRNKTIDLKLTPEDIFWWPDAWNEFKAGKSKKEMLATAEKITIETS
1729 EVKLMEFVICSGSADDETHDIWKLAEVTNELVKVNKKDEVTTQCITPATLSNVLVKSTYQD
1730 ETLTNIIMKMNLKLGGTNYVLSKSPSNNEMSIPHIHSSRMEVGIDVLOQPEKTQLNGEPTN
1731 NPTVVGISEFTDATSKEYLRGTYWYQOSPTVSLCLLOKHFDEALYWYDCHKMDSVPREVEV
1732 YWRDSRIQKNMEEVKMVLEDVICNRAKDVRRDASKLEFLIMVDTKPKTRLFTWETQFSGNA


https://doi.org/10.1101/061101
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/061101; this version posted September 15, 2016. The copyright holder for this preprint (which
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

1733 QTONVQAGTFVRESYRKROQFTMINHKSGAGLAHPVREFTMINDDVNEKDYVEAELEKTTNA
1734 LCFLONTSTRSTSIPAPLYSAMDLAKRGMKNYETMDAVMREEERDEDRKKREARTPEAWH
1735 RYYKQLVKTHMSVMPIRDSKEWA

1736

1737 >WAGO-11 (Y49F6A.1) #3 - L596 gl8655.tl

1738 MSPPRNGSNENRGNGHKRPPHGHNSQAKRVKWEEHSSDSSPIYNQPSTSRSYDROPKEEN
1739 DVKPLFSSRERSPRLRDLOIRINAFPEFNLDHAPKEVYTYELTFVMSQKLKREKEPENYKT
1740 RTNAKLLEAEDVGLGWFEAEEPGOFYHGTDMSCGPMDVVRROKRKALLFQLFRHLINQSK
1741 EYFPGSKYVYAYDGQRILYSPEVLKMDEGMEFMAQLADLPESVTQFLGLDDOQKNTEINAYT
1742 KKSDEVIDLHDFGTESKPIHGIEGFLETLTWOHAFEGEFDKHIVYGTRDFALNAGKKLKHC
1743 TGFKSIVGFEKKIELLPDYTSSNMILERRIHPVMRMTPKEFDLEFDNSTAISLEDFAVLEF
1744  RVEVENLPATLOKEENLOQKLNQVFKNAVVRTNHRDDGRODTFMIDHLDKRNPFEIIVTEE
1745 DOETVADYLYDVYSYKVDRNDRLPCVARRFRNELAYYPLRTLVLLPNQKVASKEFLSEDMR
1746 KSFOEACONLPSDALNNIFTAMSQLNLSRASEDYNNDEEVTHVNNEYMENFKITLESNQL
1747 IQISANRVHEPQIAYQKSVKPAQDGAWAYEKGAFFVHPKKGVRKIGLVNTCEDVKEDVLG
1748 EFISKLIGWLRNKDIDLKLTKEDIFWWPDAFSDEFGVMKSVKEMLAKAEKILETSAVNHMI
1749  VICNGSAEDKTHDVWKLAEVTNGLAKKDRTNEVTTQCITPTTLGSILVKSTYQDEILTSV
1750 IMKMNLKLGGTNYVLTNSNRNYMSVPHITQDRMEVGIAVLOPEKTRLNGDATYNPTVVGL
1751 SYSEGSPNFYLRGTYWYQQSPSVDLSILKKTFAEALYRFDKFHLIPKEIFVEWRSGKEQR
1752 SMEEEKIALQEVIDKRVKDVNAKSPKLFITISVNTKPKTREFFTWETKESGNAQTONVQAGT
1753 FVOESFLRREFTMINHKSQAGLAHPVRFTMLNDEIGEQDYAEAETERTTNALCFLONNST
1754  RSTAVPAPLYSAMDLAKRGMKNYETMDAVIREEESEEERKKRETRTPEGWQKYYGNLMER
1755 HMPVPIKSSKEWA

1756

1757 >WAGO-2 (F55A12.1) - L596 gle917.tl

1758 MHAHRLOQLTDGINRNLNDEGIARRTPMSPTPSVGRHDKEITLTSNLYELHLAHGKVRVY
1759 HYTIKLSDYTGKTAEVHGDYGRVNLGSKLLLAADTFMKRNGFRDHDFFCDLAGMRLYTIK
1760 PIPRSEGNPREFYVSEATKDGNFAVCRDDGRPFELNIRDVEFKEVRIPNLODATLDAFINTA
1761 INKACLAKSDLYFPIFETCYPKTGAPVARKDGRSLILGTKTSVERVEGRYGSSTTPVVAL
1762 NVSAEWEFYMKKNLLDFCKONIELNEKSVPVDAASFQLLSDSMQOGVTVRLICSKNPLLETTI
1763 KSLANKNVSMLKYPLPNIKGTGLIKFLWETYSVRLTYPESFAAEVKPDFHVTDPRPIFYP
1764  VELLEIMPMQORALKGKKSCDGSAVDREKKIQEKVHOMERHVQKAGLGLSMDDAPVEVEAG
1765 VLDLPKIVFADEKVVEVNPSSASWREFGSGECPERFARPAEVKELPWCVMLVSDVPPTKGM
1766 SKKAKFFADLLKKQAAERGLOMKEPMYHPTKQOGKVEIERFENTTAVEFFVFLMAKSLDYH
1767 DFTKILERKYQVITQTVKMENAFDVVEDPNSTKSRKIVEHIVMKMNLKLGGVNSTVKPSR
1768 HLFSHEEVRRLLIGFTLIEGPKITGRDAAAFNREFGGKIPAVVGEFSANMGSLEHEFLGDET
1769 FOQYLDHTNIVQDIKKIVATILERFRKTRRGRDPAEVVIYRKLDEFHFPRVIQNETAPLKN
1770 LLEEKCHGEVSLIYIAMTKTHNIRFFPKGPPPEGDERKPNLVPGTVIDSGAVGGGLKQFF
1771 IASYSASTGTTRPPRFTILENSKEAKIRDLEKLTLELTFAHQTSTRSLGVPAPLVVAKNY
1772 ARRGNVLAKNEAEKISDVDTSVGVETMIDRLPYADAPVLRDKRVTA

1773

1774 >WAGO-5 (ZK1248.7) #1 - L596 gl2936.tl

1775 MEGEGTELRPSTVVRQARNAAASSAGAPPAAPGSRAATASVEKSFYSKLVNVPTPPPEEK
1776 KPHGTAGRQLKLRTNVYGLSLPKDVQOVEFRYSVDASGTLORNDLRIEFAKRVANDITYLNR
1777 REKCRRVIDQVVAKYSAIFGDRRELEWYDSQSILESRNQLDISSEGQEFVLDOSDIGONPL
1778 FEGFAHLKMVIRPAQTNFAVSIGDLEAYIQAEVFESDHALQQFLEILTAQYAFNTPLEAM
1779 SEFGSRTAYLLNPEKYGFKPADCADVGDGKEFLGVGCDKSVREFIEGPGGAGSQRAALVVDLK
1780 KTAFHKDOSLYEKARETILNNRDPKSTDASRLRMQLKGIVVETKHGSRRQEFAVDNVVADT
1781 PATKKFKDLTGQEVTLOQYFQOKYNITLQHPDSPIVLTDRTKKFAAFPMEVCSVVDGQRV
1782 TLAQQTPVQIQKMIRQCAVPPADROROILGLVOGLOLNSENKYHKAASVGITPTALQOVOQA
1783 RLLONPTIVYGRNSTMKPDEKATWRLARQKPVYLKPAKVDKWAMEVICGGNRSDCVDQDT
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1784 LNQFSNMMVQECRARGMTVSDPTGEFSFIGASREVVQETLEKAKTEGNQFCEFFITNNDVTN
1785 THOFMKFQERKLSIVTQDMKMSSAFDVVRKGKROTLENVVNKTNMKNGGVNY SLREDDPA
1786 FSMEKLLPKDRLVIGLATTHPKPIVGKKEQDEGPHDKKKOMHOQORTGPPVPSVVGVAANA
1787 LTESTIETVGDCLFQOPNREEKTALLOPVIRSILMLOFMKHRGMPPAE IVVYRQGTSEGQFR
1788 DVMELEYKMVKAAALQQOGLNPKITEFIVVOKMHNVRLMPMDSKAGDKAPEQNVKPGTVVDT
1789 MVTHPKYNEFFLNSHVALQGSARTPRYTVLYDENRLPMDEIEALSHSLAFGHQIVNLTTS
1790 LPAPLYTIANRYAERGHNIFIASQEDYTKSKTSFQSPHSTTIEGNLDEFGRMMNELSYCNSE
1791 LKDKRVNA

1792

1793 >WAGO-5 (ZK1248.7) #2 - L596 gl2936.tl

1794 MEGEGTELRPSTVVRQARNAAASSAGAPPAAPGSRAATASVEKSEFYSKLVNVPTPPPEEK
1795 KPHGTAGRQLKLRTNVYGLSLPKDVQVFRYSVDASGTLORNDLRIEFAKRVANDITYLNR
1796 REKCRRVIDOQVVAKYSAIFGDRRELEWYDSQSILESRNQLDISSEGQEFVLDOSDIGONPL
1797 FEGFAHLKMVIRPAQTNFAVSIGDLEAYIQAEVFESDHALQQFLEILTAQYAFNTPLEAM
1798 SFGSRTAYLLNPEKYGFKPADCADVGDGKEFLGVGCDKSVREFIEGPGGAGSQRAALVVDLK
1799 KTAFHKDOSLYEKAREILNNRDPKSTDASRLRMOLKGIVVETKHGSRROQEFAVDNVVADT
1800 PATKKFKDLTGQEVTLOQYFOOKYNITLOHPDSPIVLTDRTKKFAAFPMEVCSVVDGQRV
1801 TLAQQTPVQIQKMIRQCAVPPADROROQILGLVQGLOLNSENKYHKAASVGITPTALQVQA
1802 RLLONPTIVYGRNSTMKPDEKATWRLARQKPVYLKPAKVDKWAMEVICGGNRSDCVDQDI
1803 LNQFSNMMVQECRARGMTVSDPTGEFSFIGASREVVQETLEKAKTEGNQFCEFEFITNNDVTN
1804 THOQFMKFQERKLSIVTQDMKMS SAFDVVRKGKRQTLENVVNKTNMKNGGVNY SLRFDDPA
1805 FSMEKLLPKDRLVIGLATTHPKPIVGKKEQDEGPHDKKKOMHOQORTGPPVPSVVGVAANA
1806 LTESTIETVGDCLFQOQPNREEKTALLOPVIRSILMLOFMKHRGMPPAE IVVYRQGTSEGQFR
1807 DVMELEYKMVKAAALQQOGLNPKITEFIVVOKMHNVRLMPMDSKAGDKAPEQNVKPGTVVDT
1808 MVTHPKYNEFFLNSHVALQGSARTPRYTVLYDENRLPMDETIEALSHSLAFGHQIVNLTTS
1809 LPAPLYTIANRYAERGHNIFIASQEDYTKSKTSFQSPHSTTIEGNLDEFGRMMNELSYCNSE
1810 LKDKRVNA

1811

1812 >WAGO-5 (ZK1248.7) #3 - L596 gl7875.tl1

1813 MVCKGOATSEIELTTNAYGFLPFLSAKVEFQYDVEIVGILSGTGRTVNEFTKCSKHDAFRAA
1814 RIEECRDLFEMVKQKYPEVEFNAPDSNYFYDNGRRLEFTKESLLPPLVSKQEFPLNEFDTVY
1815 LDRDYSREFDKILEFSVEKAAEDPMDVKEVLKHVKDSGKSIRLNQFLNVLTSQHALSNPVKE
1816 ATYRIGSAFFINADRYDHNHGVEDLTDDKEIRVGCEKSVKLIAGSSDDGSAIALVDIKRT
1817 AFHKSGGTLLKKAREVLGKWPQPCDANRLKPHEFIDLAVYTQHGSKDRRYVIDDVIAETPA
1818 TLKEFAWVRGSKELTLVEYFHQAYSTETKFPRTPLAVAMAKEGRTIYLPLELCEFVSPHQRV
1819 TTAQQOATEEMIKRCSIPPLDROKRIGRIVEAMKISDNPFLOIADTGCKLLSTIPLSVTG
1820 RVIAPPKIRYGHSEIQKSAFLKPAKINSWAIVVLTAQDDPELARGDILSPSVLTKFARLF
1821 RKECKARGMQLPDPFLKEFMKADVDOQLGELMRCLAQGDSTECRPPLRFLIFVTNEKLTDL
1822 HHPMKYFERQCGIITQODMKMQOTVVDVVLHKKROILENIVSKANIKNGGLNYSVIIPDVPG
1823 KRPILGSGRLIVGLFTSPTFKWQFEDSPSRPTALGYAANTTPNEGEFIGDCLIQKGRASA
1824 IQTILRRVLAEFKKQRRCDPADVIIYRSCEEGREKKTLEEDLAAVRSILKSSNPMPTLTV
1825 TAVOKRHGLRLMPTATIQROGEPOSENLKPGTVLDSCLTDPALTEFYLNSHATLOQGTARTP
1826 KYTVVHNDVGLSLEEMETLTYALSFSHQIVPLPTSLPSPLYTIAGTYAERGVSLYQQODRER
1827 GREGSLESCFTYGSSPGLKHLRITA

1828

1829 >WAGO-5 (ZK1248.7) #4 - L596 g24399.tl

1830 MDVLTEAMSKMLPMNIAPKIVGAQDPYERVVPLTANMFPLHMRAEVPIFMYNVQVEMKVG
1831 FREVNLVKRNTDDFTIIDHKNKCRSAFRFAVRAAPQVFGHPSGLEYDIQAQLYSVRELKD
1832 VLGNDLKKKEETI IVPGEDARKAYDFQDIDLEYLRLVIEPVNGTNPSINLGELVLKQKNES
1833 DEVPCELLQFLDVACSQHAFLTPTKFTTYPGGFAYFNPTSEEPARELPDAARLHNGVHKS
1834 VKVIEGSCTAGRCGELAVVLDPKKAAFHKPDITVVQKIQEMGFLOMASENVAPHRIPELA
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1835 EALKNVEFVETRHGKRRSRFATHSVVAESARTNREFTKDDGOQVTVEEHFKKEYDIALKYPHL
1836 PLVVSMPLRKKTPSNGRAPPRLLFEFPMEVLEICPNQRVLRNQOSAKONNEVIKSCAVAPE
1837 HRLKDVIASGOKMRINGPNVHGCLNSAQIQVESEPLKVEGRTLVPPNIDYKGCQVQVDSF
1838 TGKWRNEGRNKPHYLEGGKIGRWGLYVLSKAPSSEEEQLALKFKDKMLVEFQSRGMQIDL
1839 PMFLATVKATPLYLRTIFEKARKERLEFLFFIQDKDLALHNEMKEYERAYEVITQODLRTD
1840 TARAVIEQGKNLSLENITAKLNVKVGGTNYSVNGPSVPDLEFKKGRLYIGLOASTNGPPAA
1841 GAHLPTVVGSAANVTTAPSSEFVGDIYFQKFGEMDLOGAMASTTEGYVKRYAAVHGRAPDE
1842 VEFIYRSGTANTNIGOMLRDEVPATRCALKNSGASRARLTLVMVTKQHNVRLMPTNMTLGG
1843 RATDONIKPGTVVDOQKITHPRFAEFYLNSHQALHGSAKTPKYVVVADDCSNPIQYLERVT
1844  YALSYGHQIVGMPTSLPSPVYIAGKYAERGAALLQTKRNLGGALDVDALAEELAYANSKV
1845 LGFKRINA

1846

1847

1848
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