
Incidence and molecular mechanisms of insecticide 
resistance in Frankliniella occidentalis, Thrips tabaci and 
other economically important thrips species

Antonio Mocchetti1, Wannes Dermauw1,2,*, and Thomas Van Leeuwen1,*

1 Department of Plants and Crops, Faculty of Bioscience Engineering, Ghent University, Coupure links 653, 9000, 
Ghent, Belgium

2 Flanders Research Institute for Agriculture, Fisheries and Food (ILVO), Plant Sciences Unit, Burgemeester Van 
Gansberghelaan, 96, 9820, Merelbeke, Belgium

* Corresponding authors: wannes.dermauw@ilvo.vlaanderen.be; thomas.vanleeuwen@ugent.be

With 3 figures and 5 tables

Abstract: Thrips species (Thysanoptera) damage plants by direct feeding and transmitting plant viruses and are considered 
one of the most harmful insect pests on crops worldwide. Their control mainly relies on the use of insecticides, but due to 
their frequent use and several biological aspects of thrips, insecticide resistance has arisen. However, despite its economic 
impact, the molecular mechanisms of thrips resistance have been poorly investigated. Resistance mutations in genes encod-
ing the target-sites of insecticides have been infrequently reported for only five target-site genes. As an illustration of the 
lack of knowledge, analysis of publicly available sequencing data revealed the presence of acetylcholine esterase resistance 
mutations A201S and F290V, which had not yet been reported from the field. Next, we also summarize the importance 
of metabolic resistance, historically inferred mainly from data from enzyme activity assays and synergism studies. As 
these only suggest main routes of detoxification without providing details on underlying genetic mechanisms, the rapidly 
changing availability of genomic data provides an impetus to dissect causal genes. As not all main detoxification families 
were annotated in the main species, we took advantage of recently published thrips genomes to annotate and compare the 
glutathione-S-transferase (GST) family of Frankliniella occidentalis and found a relatively higher number of sigma GSTs. 
A broader understanding of the molecular mechanisms of resistance and especially the identification of resistance muta-
tions and key detoxification enzyme genes will drive the development of molecular diagnostic tools that can be used for 
monitoring insecticide resistance in thrips.

Keywords: Thysanoptera, target-site insensitivity, metabolic resistance, detoxification enzymes, acetylcholine esterase, 
glutamate-gated chloride channel, resistance management

1 Introduction

The insect order of the Thysanoptera comprises about 5,000 
thrips species including some of the most dangerous crop 
pests (Fig. 1; Mound & Teulon 1995). Thrips are one of 
the major pests in agriculture worldwide being responsible 
for high yield losses and economic damage (Diaz-Montano 
et al. 2011; Reitz et al. 2020). Via feeding and oviposition, 
they cause significant damage to plant tissues, which is par-
ticularly deleterious for ornamental cultures (Diaz-Montano 
et al. 2011; Gao et al. 2012). Thrips are also known to be a 
vector of several plant viruses of the genera Tospovirus, e.g., 
tomato spotted wilt virus (TSWV), affecting important crops 
and resulting in severe economic damage (Gupta et al. 2018; 
Jones 2005).

Although biological control has a significant role in 
thrips management in greenhouses (Nguyen et al. 2019; 
van Lenteren et al. 2018), their control mainly relies on the 
use of insecticides as easy to use and highly effective crop 
protection tools (Mouden et al. 2017). However, due to the 
withdrawal of some insecticides from the market and diffi-
culties in the registration of new molecules, insecticide con-
trol strategies of thrips are in some regions, for example in 
the European Union, limited to only a few active compounds 
(Isman 2019; Van Leeuwen et al. 2020). In addition, thrips 
tend to develop insecticide resistance very rapidly, which has 
been attributed to some of their biological characteristics as 
well as to the high spray frequency required to control their 
populations. Thrips exhibit different forms of haplodiploid 
reproduction including arrhenotoky, which is characterized 
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by production of haploid males that directly expose resis-
tance alleles to selection (Gao et al. 2012), and thelytoky were 
diploid females arise from unfertilized eggs (Jacobson et al. 
2013; Kumm & Moritz 2010; Nault et al. 2006). Thelytoky 
mechanisms in insects can be either induced by maternally 
inherited bacteria (e.g., Wolbachia), which usually result in 
complete homozygosity of the offspring due to gamete dupli-
cation, or caused by genetic factors, which may maintain the 
heterozygosity (Nguyen et al. 2015). Molecular mechanisms 
underlying thelytoky in thrips are not yet clarified. Earlier 
studies on the obligate thelytokous thrips Heliothrips haem-
orrhoidalis indicate meiotic parthenogenesis through termi-
nal fusion as its reproductive strategy (Nguyen et al. 2015). 
More recently, antibiotic and heat treatments have suggested 
that bacterial endosymbionts are involved in Franklinothrips 
vespiformis reproduction (Arakaki et al. 2001), but not in  
H. haemorrhoidalis (Nguyen et al. 2015). However, since 
the type of parthenogenesis influence the genetic variability 
and levels of homozygosity of the offspring, and therefore 
the dynamics of insecticide resistance, further investigations 

on other economically important species (e.g., T. tabaci) 
would be particularly relevant. Further, many thrips spe-
cies have a short generation time with overlapping gener-
ations and exhibit high fecundity (Ding et al. 2018; Nault 
et al. 2006; Reitz et al. 2020). Many of these properties are 
shared with the spider mite pest Tetranychus urticae, which 
also develops resistance extremely fast (Van Leeuwen & 
Dermauw 2016). Like spider mites, many thrips species are 
highly polyphagous insects and equipped with a wide array 
of detoxification enzymes (Dermauw et al. 2013b; Guo et al. 
2020a; Rotenberg et al. 2020; Yue et al. 2022), which have 
been suggested to predispose the development of resistance 
(Dermauw et al. 2018; Rane et al. 2016). Resistance to most 
compounds used for thrips control has been reported for the 
most harmful species, including cosmopolitan invasive pests 
such as western flower thrips (Frankliniella occidentalis, 
Fig. 1), onion thrips (Thrips tabaci, Fig. 1), melon thrips 
(Thrips palmi) and flower thrips (Frankliniella intonsa; 
e.g., Diaz-Montano et al. 2011; Gao et al. 2012). However, 
molecular mechanisms underlying resistance (for an over-

Fig. 1. Adult female of F. occidentalis (A), detail of the F. occidentalis head-pronotum region (B), adult female of T. tabaci (C), detail 
of the T. tabaci head-pronotum region (D). Red arrows indicate setae on the anterior part of the pronotum of F. occidentalis that can 
be used as taxonomic key to distinguish thrips species (Cluever & Smith 2017; Wang et al. 2019); black arrows indicate the same 
position on T. tabaci where the setae are not present. A red circle indicates the reddish colored ocelli of F. occidentalis while a black 
circle points towards the grey ocelli of T. tabaci, which are not clearly visible in the image. Thrips images were taken with a Keyence 
VHX-970F digital microscope equipped with Z20 lens at 200× magnification.
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view see below) have not been thoroughly investigated com-
pared to other major pests. Enzymatic assays and synergism 
studies allowed to obtain some general information on the 
contribution of increased metabolism in resistance, without 
identifying specific genes. Similarly, the incidence of target-
site resistance mutations has been only poorly studied and 
currently resistance-associated mutations in thrips have only 
been identified in five genes: (1) the voltage gated sodium 
channel (VGSC), (2) the nicotinic acetylcholine receptor 
(nAChR), (3) the chitin synthase 1 (CHS-1), (4) the gluta-
mate-gated chloride channel (GluCl) and (5) γ-aminobutyric 
acid (GABA) receptor (Rdl). Understanding the molecular 
mechanisms is of crucial importance to allow the develop-
ment of easy-to-use diagnostic tools to monitor resistance 
incidence in a high number of individuals and populations 
(Van Leeuwen et al. 2020). Although diagnostic tools are not 
yet readily implemented in agricultural settings, they might 
be soon implemented to maintain pesticide efficiency guid-
ing the selection of effective pesticides and avoiding selec-
tion for resistance (R4P Network 2016). This review aims 
to overview and update, ten years after the last published 
overview (Gao et al. 2012), our understanding of the inci-
dence and molecular mechanisms of insecticide resistance 
in thrips, and to identify possible gaps of knowledge that 
should provide an impetus for future studies.

2 Incidence of thrips resistance

Over the last decades, thrips species have developed resis-
tance towards all the main insecticides used for their control. 
Table 1 provides a list of the currently most used products 
in thrips control in 2021 worldwide, sorted according to 
acreage use (data contributed by Dr. Ralf Nauen). Gao and 
colleagues reviewed insecticide resistance cases in F. occi-
dentalis in 2012 (Gao et al. 2012) and, since then, the number 
of reported cases as well as the number of active ingredients 
to which thrips developed resistance, has increased dramati-
cally. Table 2 and Figure 2 provides an overview of the num-
ber of reports per compound and species, while a case by 
case overview is presented in Table S1.

Resistance to carbamates and organophosphates, which 
act as acetylcholine esterase (AChE) inhibitors (respec-
tively classes 1A and 1B of the Insecticide Resistance Action 
Committee (IRAC) mode of action (MoA) classification), 
and pyrethroids, modulators of the sodium channel (class 
3A), was first reported decades ago, but continues to evolve 
worldwide, e.g. in the United States (Adesanya et al. 2020), 
Mexico (Cubillos-Salamanca et al. 2020), Israel (Lebedev 
et al. 2013), Ethiopia (Negash et al. 2021), Iran (Nazemi 
et al. 2016), Japan (Jouraku et al. 2019) and China (Wang 
et al. 2016). Neonicotinoids are nAChRs competitive modu-
lators (class 4). Resistance to this class of insecticides is of 
increasing concern, and numerous resistant populations have 
been identified (Bao et al. 2015; Fu et al. 2019; Gao et al. 

Table 1. An overview of the most utilized products in thrips con-
trol in 2021 worldwide, sorted according to acreage use. The 
number of reported resistance cases is indicated.
MoA Active Ingredient Since 2012 Total*
5 Spinosad 14 19
3A Lambda-Cyhalothrin 3 6
3A Acrinathrin 2 11
23 Spirotetramat 0 0
4A Acetamiprid 2 0
3A Deltamethrin 1 9
6 Abamectin 4 7
unknown Azadirachtin 0 0
1A Formetanate 0 7
3A Fluvalinate 0 1
3A Pyrethrins 0 0
3A Esfenvalerate 0 1
3A Cypermethrin 5 14
28 Cyantraniliprole 1 1
5 Spinetoram 8 8
28 Chlorantraniliprole 0 0
unknown Pyridalyl 1 1
3A/4A Deltamethrin+Thiacloprid 0 0

*Based on the resistance cases reported in Table S1

Table 2. The number of reported resistance cases in thrips, 
grouped according to insecticide mode of action.
MoA Class Since 2012 Total*
1A Carbamates 3 20
1B Organophosphate 8 19
2A Cyclodiene organochlorines 0 2
2B Phenylpyrazoles 0 1
3A Pyrethroids 14 47
4A Neonicotinoids 11 12
5 Spinosyns 22 27
6 Avermectins, Milbemycins 7 10
7C Pyriproxyfen 1 1
15 Benzoylureas 1 1
28 Diamides 1 1
UN Pyridalyl 1 1

*Based on the resistance cases reported in Table S1

2014; Huseth et al. 2016; Minakuchi et al. 2013; Wang et al. 
2016). Resistance cases to the class of spinosyns, compris-
ing spinosad and spinetoram, have been steadily increasing 
in thrips (Cubillos-Salamanca et al. 2020; Fu et al. 2018, 
2019; Gao et al. 2021; Sun et al. 2022; Wang et al. 2016; 
Zhang et al. 2022a). Spinosyns are allosteric modulators 
of nAChRs (class 5) and are widely used in thrips control 

 Mechanisms of insecticide resistance in thrips    589



(Table 1) due to their high efficacy and the lack of reliable 
alternatives (Sparks et al. 2012). Hence, the increase of spi-
nosyn resistance is of great concern for a reliable thrips man-
agement. Resistance to abamectin and emamectin benzoate, 
acting as allosteric modulators of the glutamate chloride 
channel (GluCl; class 6), has been reported in three thrips 
species (Adesanya et al. 2020; Chen et al. 2011; Gao et al. 
2021; Herron et al. 2014; Meng et al. 2018). Finally, recent 
evidence of F. occidentalis resistance to the juvenile hor-
mone mimic – pyriproxyfen – (class 7C; Wang et al. 2016), 
the inhibitor of chitin biosynthesis – novaluron – (Class 15; 
Suzuki et al. 2017), the compound of uncertain mode-of-
action – pyridalyl – (Wang et al. 2020b), and the ryanodine 
receptor modulator – cyantraniliprole – (class 28; Wang et al. 
2016) has also been documented. Despite the many reported 
resistance cases and the exceptional economic importance of 
thrips, only few studies tried to elucidate resistance mecha-
nisms. In most cases investigation focused on biochemical 
and toxicological assays inferring general metabolic resis-
tance, hereby overlooking target-site insensitivity by the lack 
of molecular tools and sequence data, inevitably providing 
an incomplete view of resistance mechanisms.

3 Molecular mechanisms of thrips 
resistance

The development of resistance is an evolutionary phe-
nomenon and the mechanisms of insecticide resistance 
have been extensively reviewed (Feyereisen et al. 2015; 
Van Leeuwen & Dermauw 2016). Two mechanisms can 
be distinguished from a physiological and biochemical 
perspective. Toxicokinetic mechanisms include increased 
metabolism, reduced penetration, sequestration, increased 

excretion and increased efflux of the toxicant, which ulti-
mately result in a decreased exposure to the pesticide. 
Increased metabolism is especially well studied, although 
the other mechanisms have been the subject of recent stud-
ies as well (Balabanidou et al. 2018; Heckel 2014; Kennedy 
& Tierney 2013). Toxicodynamic mechanisms comprise 
changes of the target-site of the pesticide, ultimately leading 
to a decreased sensitivity to the toxicant and have been iden-
tified as an important resistance mechanism in innumerable 
insect species (Feyereisen et al. 2015). These mechanisms 
are driven by three types of genetic changes (i.e. mutations), 
which have been elaborately reviewed in Feyereisen et al. 
2015. Mutations in the coding sequence of target-sites are 
the most studied toxicodynamic resistance mechanisms and 
the same or similar mutation can independently occur in dif-
ferent populations of a species distributed worldwide (e.g., 
T. urticae; Van Leeuwen et al. 2020) but also in distantly 
related species (e.g., kdr mutation; Feyereisen et al. 2015). 
This phenomenon has been explained as a consequence of 
the very limited spectrum of target-site mutations that, due to 
functional constraints, are allowed on conserved insecticides 
target-sites (Ffrench-Constant 2013; Ffrench-Constant et al. 
1998). Target-site mutations are usually strongly associated 
with the resistance phenotype and easily detected through 
standard molecular biology techniques, and are considered 
as the best candidate for developing a molecular marker for 
resistance monitoring (Van Leeuwen et al. 2020). Validated 
molecular markers are considered to gain a central role in 
resistance monitoring in the future. They allow to easily 
assess the resistance status of a high number of individu-
als or even populations, overcoming the classical procedure 
based on toxicity tests and providing a clear picture of sus-
ceptibility in specific geographic areas (Van Leeuwen et al. 
2020).

4 Target-site resistance

Surprisingly, despite the economic importance of thrips, the 
elucidation of target-site mutations associated with resis-
tance has not kept pace with other main insect and mite pests. 
This might in part be due to the lack of genomic data until 
recently (Guo et al. 2020a; Rotenberg et al. 2020), impeding 
the relatively straightforward screening of mutations at the 
DNA level. Nevertheless, at present, resistance associated 
mutations have been identified in six target-site genes of dif-
ferent thrips species (Table 3).

4.1 Mutations in the voltage-gated sodium 
channel (VGSC)

Mutations in the VGSC have been frequently associated 
with pyrethroid resistance in many insect pests (Dong et al. 
2014; Feyereisen et al. 2015). The well-known kdr mutation 
(L1014F, Musca domestica numbering) in F. occidentalis 
was uncovered as the first target-site mutation associated 

Fig. 2. Number of reported insecticide resistance cases in 
F. occidentalis (Fo), T. tabaci (Tt), T. palmi (Tp), Frankliniella 
fusca (Ff), Thrips hawaiiensis (Th) and F. intonsa (Fi). Black and 
gray histograms indicate insecticide resistance cases reported 
before 2012 and after 2012, respectively (details are provided 
in Table S1).
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Table 3. Overview of studies reporting target-site resistance mechanisms in thrips species.
MoA Pesticide Species Target-site Mutations Reference
1A/B Carbamates/Organophosphates F. occidentalis AChE1 A201S This study
1A/B Carbamates/Organophosphates T. tabaci AChE1 A201S, F290I/V, Y330F This study
2A Cyclodienes F. occidentalis Rdl A301S, V327I Meng et al. 2018
3A Pyrethroids F. occidentalis VGSC L1014F, T929C/V/I Forcioli et al. 2002
3A Pyrethroids T. tabaci VGSC L1014F, M918T, T929I Toda & Morishita 2009
3A Pyrethroids T. palmi VGSC T929I Bao & Sonoda 2012
3A Pyrethroids T. tabaci VGSC M918L, V1010A Wu et al. 2014
3A Pyrethroids S. dorsalis VGSC L1014F, T929I, Yokoyama et al. 2014
3A Pyrethroids T. tabaci VGSC T929I, M827I, A1215D Bao et al. 2014a
3A Pyrethroids T. tabaci VGSC T929I Nazemi et al. 2016
3A Pyrethroids T. tabaci VGSC T929I Aizawa et al. 2016
3A Pyrethroids T. tabaci VGSC T929I Aizawa Nakai, et al. 2018
3A Pyrethroids T. tabaci VGSC T929I Aizawa et al. 2018
3A Pyrethroids T. tabaci VGSC T929I, K1774N, M918L Jouraku et al. 2019
3A Pyrethroids T. tabaci VGSC T929I, M918L Adesanya et al. 2020
3A Pyrethroids F. occidentalis VGSC L1014F, T929V/I Mavridis et al. 2022
5 Spinosyns F. occidentalis nAChR α6 G275E Puinean et al. 2013
5 Spinosyns T. palmi nAChR α6 G275E Bao et al. 2014b
5 Spinosyns F. intonsa nAChR α6 G275V Hiruta et al. 2018
5 Spinosyns F. occidentalis nAChR α6 Truncated nAChR Wan et al. 2018
5 Spinosyns T. palmi nAChR α6 G275E Shi et al. 2021
5 Spinosyns F. occidentalis nAChR α6 G275E Chen et al. 2021
5 Spinosyns F. occidentalis nAChR α6 G275E Sun et al. 2022
5 Spinosyns F. occidentalis nAChR α6 G275E Mavridis et al. 2022
6 Avermectins, Milbemycins F. occidentalis GluClc A152D, V211E, A241T, Q344R Gao et al. 2022
15 Benzoylureas F. occidentalis CHS-1 I1017M Suzuki et al. 2017
15 Benzoylureas F. occidentalis CHS-1 I1017M Mavridis et al. 2022

with pyrethroid resistance in any thrips species (Forcioli 
et al. 2002). The combination of the super-kdr mutation 
(M918T) with L1014F has been identified in strongly pyre-
throid resistant strains of T. tabaci from Japan (Toda & 
Morishita 2009). The T929I substitution, initially associated 
with moderately resistant strains (Toda & Morishita 2009), 
has subsequently been proposed as a major factor contribut-
ing to deltamethrin resistance in Iranian T. tabaci popula-
tions (Nazemi et al. 2016) and cypermethrin resistance in 
Japan (Aizawa et al. 2016, 2018). In 2014, both L1014F and 
T929I were identified in a pyrethroid resistant Scirtothrips 
dorsalis population (Yokoyama et al. 2014) and, recently, 
in several F. occidentalis populations sampled in Crete 
(Mavridis et al. 2022). The T929I mutation might also be 
the main cause of the replacement of thelytokous T. tabaci 
populations with arrhenotokous ones in Japan. This could 
be due to a possible fitness cost of thelytokous individuals 
carrying the T929I mutation, which exhibits reduced biotic 

performance compared to arrhenotokous individuals with 
the T929I substitution or thelytokous individuals without the 
resistance mutation (Aizawa et al. 2016, 2018). Of particu-
lar note, L1014F, M918T and T929I are well-known VGSC 
mutations associated with pyrethroid resistance in many 
species, and their role has been functionally validated with 
electrophysiology using Xenopus oocytes (Rinkevich et al. 
2013).

In T. tabaci, T929I was found coupled with a newly iden-
tified substitution K1774N in some populations, which has 
been proposed to enhance the effect of T929I on the VGSC in 
highly-resistant individuals (Jouraku et al. 2019). However, 
this is yet to be validated. Analysis of the complete sodium 
channel sequence of T. palmi also identified the mutations 
M827I and A1215D associated with T929I in strains with 
moderate levels of resistance to cypermethrin (Bao et al. 
2014a). M827I and A1215D have previously been identified 
in the VGSC of Pediculus humanus capitis and T. urticae, 

 Mechanisms of insecticide resistance in thrips    591



respectively (Lee et al. 2010; Riga et al. 2017). As in T. palmi, 
the A1215D mutation in T. urticae always co-occurs with 
others VGSC mutations in resistant strains and the combina-
tion might lead to a different resistant phenotype. However, 
the mutation was also found fixed in some pyrethroid sus-
ceptible strains, indicating that it is not sufficient to confer 
the resistant phenotype (Riga et al. 2017). On the other hand, 
the effect of M827I mutation in reducing pyrethroid sensi-
tivity of the VGSC has been validated in Xenopus oocytes 
(Lee et al. 2010). Last, an alternative super-kdr mutation 
(M918L), has been identified in pyrethroid-resistant T. tabaci 
populations (Adesanya et al. 2020; Jouraku et al. 2019; Wu 
et al. 2014). Wu and colleagues found that this mutation was 
always associated with a V1010A mutation (Wu et al. 2014). 
Whereas M918L has previously been associated with resis-
tance in numerous insect pests (Rinkevich et al. 2013), this 
was the first report of V1010A, with the exception of a sub-
stitution in the same position (V1010L) described by Singh 
et al. (2010) for Anopheles culicifacies.

4.2 Mutations in the nicotinic acetylcholine 
receptor (nAChR)

The nAChR α6 subunit is the target of insecticidal spi-
nosyns that comprise the compound mixtures spinosad 
and spinetoram, which are widely used in thrips control 
(Table 1). Investigations of the resistance mechanisms to 
spinosyns lead to the identification of a G275E substitution 
(numbering according to F. occidentalis) in the nAChR α6 
subunit of spinosad-resistant F. occidentalis (Puinean et al. 
2013). Due to the difficulty of expressing insects nAChR 
subunits in heterologous systems, Puinean and colleagues, 
expressed the closely related human nAChR α7 subunit in 
Xenopus oocytes. With this experimental setup, the G257E 
mutation resulted in abolishment of the modulation of the 
receptor mediated by spinosad (Puinean et al. 2013). The 
same mutation has also been associated with resistance 
in T. palmi (Bao et al. 2014b), and more recently it has 
been found in nine F. occidentalis populations from Crete, 
Greece (Mavridis et al. 2022). Recent studies demonstrated 
a high association between G275E and the expansion of 
F. occidentalis and T. palmi resistant populations in China 
and Australia (Chen et al. 2021; Shi et al. 2021; Sun et al. 
2022). Therefore, G275E has been proposed as a major fac-
tor conferring resistance to spinosyns (Chen et al. 2021; Shi 
et al. 2021). The G275E mutation has also been described in 
Tuta absoluta strains resistant to spinosad (Silva et al. 2016) 
and its role in resistance has been further demonstrated by 
CRISPR/Cas9 editing of the α6 subunit of Drosophila mela-
nogaster and Spodoptera exigua, resulting in an increased 
level of resistance (Zimmer et al. 2016; Zuo et al. 2022). 
Recently, functional heterologous expression of insects 
nAChRs has been enabled by co-expressing chaperone 
proteins (Hawkins et al. 2022; Rufener et al. 2020). This 
successful approach might pave the way toward a more 
fundamental understanding of insects nAChRs. It will also 

allow to validate mutations in the native nAChRs of a given 
thrips species, including the above mentioned G275E muta-
tion as well as a recently reported G275V mutation that has 
been identified in a spinosad resistant strain of F. intonsa 
(Hiruta et al. 2018). Last, in addition to mutations interfer-
ing with binding, disruption of nAChRs has been demon-
strated as a common mechanism of resistance to spinosyns 
in several insect species (Wang et al. 2020a). Target-site 
disruption is a rare resistance mechanism in arthropods, 
and is probably only possible because of the functional 
redundancy between some of the alfa subunits (Feyereisen 
et al. 2015). In F. occidentalis, the truncated nAChR α6 
subunit (Foccα6), caused by alternative splicing, has been 
positively correlated with spinosad resistance (Wan et al. 
2018). Null mutations on Dmα6 of D. melanogaster con-
fer even higher level of resistance compared to the G275E 
mutation (Zimmer et al. 2016) and the effect of truncated 
nAChR α6 on spinosyn resistance has also been confirmed 
for other insect species, including S. exigua, S. frugiperda 
and Helicoverpa armigera, for which it was shown that 
CRISPR/Cas9 knockout of the nAChR α6 leads to a consid-
erable increment of resistance to spinosyns (Fig. 3; Shi et al. 
2022; Wang et al. 2020a; Zuo et al. 2020).

4.3 Mutations in chitin synthase 1 (CHS-1)
CHS-1 is a crucial enzyme involved in chitin biosynthesis 
in arthropods. In 2012, Van Leeuwen and colleagues used a 
high-resolution population level bulked segregant analysis 
to map a case of monogenic etoxazole resistance to a single 
genomic locus, coinciding with CHS-1. Further genetic and 
biochemical evidence supported a mutation in the fifth trans-
membrane domain (TM5) of the CHS-1 gene, I1017F as the 
causal resistance mutation, hereby also resolving the mode of 
action of this class of compounds (Demaeght et al. 2014; Van 
Leeuwen et al. 2012). In a follow-up study, it was revealed 
that a mutation at the same site (I1017M) was strongly asso-
ciated with resistance to the insecticide classes of benzo-
ylureas and buprofezin in Plutella xylostella (Douris et al. 
2016). In the same study, the role of the I1017F/M mutation 
in resistance was functionally validated with CRISPR/Cas9-
editing of the CHS-1 gene in D. melanogaster (Douris et al. 
2016). The I1017F mutation was also identified as a major 
factor in diflubenzuron and etoxazole resistance in Culex 
pipiens and Panonychus citri, respectively (Fotakis et al. 
2020; Tadatsu et al. 2022). In 2017, it was also shown that a 
benzoylurea-resistant F. occidentalis population from Japan 
carried the I1017M mutation (Suzuki et al. 2017) while in 
2022, I1017M was detected in multiple F. occidentalis popu-
lations from Crete (Mavridis et al. 2022). More recently, a 
bulk-segregant mapping method was also used to investigate 
buprofezin resistance in the brown planthopper Nilaparvata 
lugens and a new mutation in TM1 of CHS-1, G932C, was 
identified and functionally validated using CRISPR/Cas9-
editing of CHS-1 in D. melanogaster (Zeng et al. 2022). 
Hence, one might consider to screen both the TM1 and TM5 
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regions of CHS-1 for the presence of mutations in future 
screening studies of resistant thrips populations.

4.4 Mutations in glutamate-gated chloride 
channel (GluCl)

GluCl is considered as the main target-site of macrocyclic 
lactone insecticides (Wolstenholme 2012). Most insects have 
only one GluCl gene, but alternative splicing and RNA edit-
ing result in the necessary functional variation of these chan-
nels (Dermauw et al. 2012; Wolstenholme 2012). Recently, 
two GluCl genes have been found in Blattella germanica and 
Periplaneta americana (Jones et al. 2021) and surprisingly, 
six GluCl genes have been identified in the spider mite T. 
urticae (Dermauw et al. 2012). Several mutations in GluCl 
genes have been associated with macrocyclic resistance in 
both insect and mite species and have also been function-
ally validated (Dermauw et al. 2012; Mermans et al. 2017; 
Wang et al. 2017; Xue et al. 2021). In F. occidentalis and 
F. intonsa three GluCl genes – FoGluCla, FoGluClb and 
FoGluClc – have been identified, with FoGluClc showing 
low similarity with the other GluCls, but sharing function-
ally important loops and the possibility to form a homopen-
tamer (Gao et al. 2022). The sequence and the expression 
level of FoGluCla, FoGluClb and FoGluClc have been com-
pared between an emamectin benzoate (EB)-susceptible and 

EB-resistant strains (Gao et al. 2022). No substitution was 
found in FoGluCla and FoGluClb and no significant differ-
ences could be observed in their expression levels. However, 
FoGluClc of the resistant population carried the A152D, 
V211E, A241T and Q344R mutations and this GluCl was 
significantly overexpressed in the resistant strain. Of par-
ticular note, these amino acid substitutions were also pres-
ent in FoGluClc of a Hawaiian field-collected strain that was 
used for sequencing of the complete F. occidentalis genome 
(Rotenberg et al. 2020), suggesting these putative resistance 
alleles are relatively common in the field (Gao et al. 2022).

4.5 Mutations in γ-aminobutyric acid  
(GABA)-gated chloride channel (Rdl)

The Rdl (Resistance to dieldrin) channel is the target-site of 
cyclodienes and phenylpyrazole (class 2A and 2B respec-
tively according to IRAC MoA classification) and mutations 
in Rdl conferring resistance to cyclodienes (e.g. dieldrin) 
and/or phenylpyrazole (e.g. fipronil) have been frequently 
reported for insects (Ffrench-Constant et al. 1993; Sheng 
et al. 2018; Wondji et al. 2011). The A301S (D. melanogas-
ter numbering) and V327I (Anopheles species numbering) 
mutations, previously associated with cyclodiene resistance 
in other insect species (Ffrench-Constant et al. 1993; Sheng 
et al. 2018; Wondji et al. 2011), were detected in two F. occi-

Cas9
PAM

sgRNA

Target sequence 

Fig. 3. Schematic representation of reported genetic mechanism of spinosad resistance. Gene exons of nAChR are represented by 
orange numbered boxes. Conserved transmembrane (TM) domains are indicated with black lines in all transcripts. Asterisks indicate 
the position of the G275E mutation in F. occidentalis and D. melanogaster gene/transcript. Red crosses indicate the position of protein 
disruption, resulting in loss of function. Scissors at both ends of Dmα6 indicate the complete lack of Dmα6 due to a chromosome dele-
tion in a commercial Dmα6-deficient D. melanogaster strain. Red arrows indicate the position of alternative splicing in Foα6 and the 
target region of Cas9 on Seα6 and Haα6 while indels are represented with red rectangles on transcripts.
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dentalis strains (Meng et al. 2018). However, whether these 
mutations confer cyclodiene resistance in the two strains was 
not investigated with bioassays, but their presence might 
reflect the strong selective pressure of cyclodienes in the past 
(Meng et al. 2018). Peculiarly, analysis of the Rdl sequence 
of the F. occidentalis strain utilized for genome sequencing 
(Rotenberg et al. 2020) also revealed the presence of A301S 
and V327I mutations (NCBI accession XP_052123188.1).

4.6 Mutations in acetylcholine esterase (AChE)
AChE is the target-site of carbamates and organophosphates 
(OPs), two classes of insecticides that have been broadly 
used against many thrips species around the world (Table 1). 
Like most insects, thrips species have two AChEs (AChE1 
and AChE2) whereas higher Diptera have only one and, 
except for Cyclorrhapha, AchE1 seems to be the main cata-
lytic enzyme in most insects (Feyereisen et al. 2015; Kim & 
Lee 2013; Rotenberg et al. 2020). Resistance to both carba-
mates and OPs has been reported in thrips (Adesanya et al. 
2020; Lebedev et al. 2013; Nazemi et al. 2016; Negash et al. 
2021). Target-site mutations in AChE associated with resis-
tance are frequently reported in numerous arthropod spe-
cies (Fig. S1; Andrews et al. 2004; Vontas et al. 2002; Weill 
et al. 2004). Although previous studies suggested that AChE 
insensitivity plays a major role in thrips resistance against 
carbamates and OPs, investigations into the molecular 
determinants were not performed and, consequently, AChE 
mutations have not yet been reported for resistant thrips pop-
ulations. (Adesanya et al. 2020; Nazemi et al. 2016; Zhao 
et al. 1994). In this review, we performed an exploratory 
analysis on a limited set of thrips sequencing data available 
in public databases and screened for the presence of muta-
tions at AChE positions for which resistance mutations have 
been frequently reported in other metazoan species: G119, 
A201, F290, Y330 and F331 (Torpedo californica number-
ing; Lenfant et al. 2013). Phylogenetic constraints, such as 
reported for OPs in mosquito AChEs (Weill et al. 2004), 
seems not the reason of their absence, as single nucleotide 
substitutions could result in previously documented resis-
tance mutations in thrips AChE1 or AChE2 (Table S2, File 
S1). To our surprise, we did identify an A201S, F290I/V and 
Y330F mutation in AChE1 of T. tabaci populations (based 
on SRA accessions DRR157291, DRR157303/DRR157291 
and DRR157288, respectively; see File S2), while an A201S 
mutation was found in AChE1 of two F. occidentalis popu-
lations (based on SRA accession SRR17407430 and the F. 
occidentalis genome; see File S2). Both A201S and F290V 
have previously been strongly associated with resistance in 
many arthropod species (Cassanelli et al. 2006; Guan et al. 
2021; İnak 2022; Lenfant et al. 2013; Simma et al. 2020), 
while an Y330F mutation was shown to increase sensitivity 
to OPs in D. melanogaster AChE2 (Villatte et al. 1998). The 
presence of these mutations might reflect the recent or histor-
ical use of carbamates and OPs to control thrips populations.

5 Metabolic resistance

The detoxification process comprises three phases: (i) phase 
I enzymes including P450s and carboxyl/cholinesterases 
(CCEs) convert toxic molecules into more hydrophilic and 
reactive compounds that are (ii) conjugated with endog-
enous molecules by phase II enzymes such as glutathi-
one S-transferases (GSTs) and UDP-glycosyltransferases 
(UGTs) while, finally, in phase III (iii) cellular transporters, 
such as ABC transporters move toxicants out of the cells 
for excretion or sequestration (Ahn et al. 2021; Dermauw 
et al. 2020; Dermauw & Van Leeuwen 2014; Pavlidi et al. 
2018). More recently, other players in metabolism have also 
been associated with xenobiotic resistance in insect and mite 
species, which include members of the Major Facilitator 
Transporter superfamily, short chain reductases and intra-
diol-ring cleavage dioxygenases (Njiru et al. 2022; Snoeck 
et al. 2017, 2018). All these enzyme families are involved 
in several endogenous processes, but also in resistance via 
increased metabolism and transport of xenobiotic molecules 
(Kennedy & Tierney 2013; Van Leeuwen & Dermauw 
2016). It is often argued that highly polyphagous insects, 
including the main thrips species, are equipped with a more 
developed detoxification tool-kit to resist the wide array of 
plant defense molecules, when compared to monophagous 
specialist insects (Rane et al. 2016, 2019). This so called 
‘pre-adaptation syndrome’ might allow to better resist syn-
thetic pesticides, and lead to rapid resistance development 
(Dermauw et al. 2018; Rane et al. 2016, 2019). Although 
this hypothesis might seem supported by the fact that more 
resistance cases have been reported for polyphagous pests 
compared to monophagous ones (Crossley et al. 2021; Rane 
et al. 2016, 2019), this correlation might also reflect the eco-
nomic importance of polyphagous pests and therefore the 
selective pressure imposed by the more frequent use of pes-
ticides necessary for their control (Dermauw et al. 2018). 
Nonetheless, the molecular basis of host plant adaptation 
and development of insecticide resistance largely over-
lap. For spider mites, similar transcriptional detoxification 
responses have been observed after pesticide selection and 
adaptation or acclimatization to a new host plant (Dermauw 
et al. 2013b; Wybouw et al. 2019). Not surprisingly, in F. 
occidentalis the observed rapid change in expression of 
detoxification genes is associated with both adaptation to 
new challenging hosts (Yue et al. 2022), and different pesti-
cide treatments (Gao et al. 2020).

6 What we learned from classical 
biochemical tools and assays

General enzyme activity assays together with synergism 
studies have been the main tools to investigate the role of 
detoxification enzymes in thrips resistance. In these studies, 
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the involvement of metabolism as a resistance factor is mostly 
implied via a simple correlation of higher enzyme activity, 
determined with model substrates, in a particular resistant 
population compared to a susceptible (laboratory reference) 
population (Badieinia et al. 2020; Fu et al. 2019; Herron et al. 
2014; Jensen 1998; Thalavaisundaram et al. 2012). More 
evidence for causality is derived from synergism studies that 
exploit inhibitors of detoxification enzymes to examine the 
role of specific enzyme families in resistance by monitoring 
differences in resistance ratio in presence and absence of the 
inhibitor in both susceptible and resistant strains (Bernard 
& Philogène 1993; Snoeck et al. 2017). These studies are 
relatively time-consuming and require an adequate number 
of insects which often implies that populations need to be 
established in the laboratory. But more importantly, they do 
not provide any information on the genetic bases underly-
ing metabolic resistance and these assays rarely lead to the 
discovery of diagnostic markers that can be used for resis-
tance management purpose (Van Leeuwen et al. 2020). 
Nevertheless, for the majority of the recently reported thrips 
resistance cases, resistance has been associated with an 
increased activity of general detoxification enzymes using 
the classic methods described above (Gao et al. 2012). The 
studies investigating metabolic resistance in thrips are sum-
marized in Table 4. P450s seems to have the main role in 
detoxification, as their enhanced activity has often been indi-
cated as highly associated with resistance to several classes 
of pesticides (Adesanya et al. 2020; Bao et al. 2015; Bao 
et al. 2014b; Bao & Sonoda 2012; Chen et al. 2011; Espinosa 
et al. 2005; Gao et al. 2014). An increased activity of GSTs 
and CCEs has also been correlated with resistance, either in 
concert with P450s (Adesanya et al. 2020; Fu et al. 2019; 
Gao et al. 2014; Wang et al. 2012), or occasionally as main 
mechanism, even though this might be the result of the focus 
of researchers on a single mechanism (Gholami et al. 2020; 
Herron et al. 2014; Jensen 1998; Thalavaisundaram et al. 
2012). Last, some members of the CCE family have been 
reported to protect against toxic substances by sequestration 
(Pittendrigh et al. 2014) and such resistance mechanism has 
also been proposed for F. occidentalis in the case of spinosad 
resistance (Herron et al. 2014).

7 The rapid progress in the genomic era

During the last decade, the RNA sequencing technology 
has been frequently used to quantify transcripts levels on a 
genome wide scale and has also been used to elucidate can-
didate resistance genes involved in metabolic resistance. In 
the case of thrips, P450s have been observed as highly up-
regulated in a spinosad-resistant T. tabaci population (Rosen 
et al. 2021) and several P450s were also highly expressed in 
a T. tabaci strain resistant to spinetoram (Guo et al. 2020a). 
Three overexpressed CYP genes (Cyp3659A1, Cyp6EB2 and 

Cyp6EC1) were also suggested as causal candidate genes 
in emamectin benzoate resistance in F. occidentalis (Gao 
et al. 2022). Interestingly, overexpression of Cyp6EC1 and 
Cyp6EB1 has previously also been associated with acrinath-
rin resistance in F. occidentalis (Cifuentes et al. 2012), but 
without functional validation.

Next to P450s, the overexpression of enzymes or trans-
porters that are known to be involved in detoxification have 
also been reported for Frankliniella and Thrips populations. 
UGTs are conjugation enzymes that have been previously 
associated with insecticide resistance (Ahn et al. 2021; Bock 
2016; Li et al. 2017) and four UGT genes were overexpressed 
after treatment of F. occidentalis with sublethal doses of dif-
ferent pesticides (Gao et al. 2020). ATP-binding cassette 
(ABC) transporters can export toxic compounds from the 
cell and have been associated with insecticide resistance in 
many arthropods (Dermauw & Van Leeuwen 2014). In 2020, 
a transcriptomic study revealed that a gene of the ABCG 
subfamily, was upregulated in F. occidentalis after pesticide 
treatment, suggesting the involvement of this transporter in 
insecticide responses (Gao et al. 2020). In contrast, some 
ABC genes were downregulated in a spinetoram resistant T. 
palmi population compared to a susceptible one (Guo et al. 
2020a), indicating that transcriptomic studies alone might 
not be predictive of the role of ABC transporters in thrips 
resistance and cases must always be functionally validated.

Noteworthy, even when a correlation between the expres-
sion of a resistance gene and resistance levels can be made, 
the genetic basis of the increased expression remains elu-
sive. The identification of resistance-associated muta-
tions in cis- and trans-elements that regulate expression of 
detoxification enzymes could allow to easily screen large 
populations for resistance and could consequently lead to 
effective resistance management programs (Van Leeuwen 
et al. 2020). Recently, such mutations have been identified 
in malaria-vector mosquitos (Mugenzi et al. 2019; Weedall 
et al. 2019) and T. urticae (Fotoukkiaii et al. 2021; Kurlovs 
et al. 2022; Papapostolou et al. 2022), although no studies 
have been performed in thrips species yet. At least in the case 
of the spider mite T. urticae, it is clear that trans regulation 
of detoxification enzymes is abundant, suggesting a modular 
control of gene expression, which is particularly clear for 
P450s (Kurlovs et al. 2022).

8 What can we learn from recently 
sequenced thrips genomes?

In 2019, the genome of the oligophagous thrips species 
Aptinotrips rufus (GenBank accession GCA_902196195.1) 
was deposited in the NCBI database, while the genome 
of two polyphagous thrips species, F. occidentalis and T. 
palmi, were published in 2020. The genome size of these 
three species was between 238 and 416 Mbp. Especially 
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Table 4. Overview of studies reporting metabolic resistance mechanisms in thrips species since 2012.
MoA Pesticide Species Enzymes Evidence Genes Reference
1A Oxamyl T. tabaci P450s/CCEs Enzyme kinetics Unknown Adesanya et al. 2020
1A Methomyl T. tabaci P450s/CCEs Enzyme kinetics Unknown Adesanya et al. 2020
1B Phoxim F. occidentalis P450s/CCEs Enzyme kinetics/

Synergism
Unknown Wang et al. 2012

1B Chlorpyrifos F. occidentalis P450 Proteomic analysis CYP6-like Yan et al. 2015
1B Profenofos T. tabaci P450s Synergism Unknown Nazemi et al. 2016
1B Dichlorvos F. occidentalis CCEs/GSTs Enzyme kinetics/

Synergism
Unknown Gholami et al. 2020

3 Acrinathrin F. occidentalis P450S Expression analysis CYP6EB1, 
CYP6EC1

Cifuentes et al. 2012

3 Cypermethrin T. palmi P450s Synergism Unknown Bao & Sonoda 2012
3 tau-Fluvalinate F. occidentalis CCEs/GSTs Enzyme kinetics Unknown Thalavaisundaram et al. 

2012
3 Deltamethrin T. tabaci P450s/GSTs Synergism Unknown Nazemi et al. 2016
4 Acetamiprid F. occidentalis P450s Synergism Unknown Minakuchi et al. 2013
4 Thiamethoxam F. occidentalis P450s/CCEs Enzyme kinetics/

Synergism
Unknown Gao et al. 2014

4 Imidacloprid T. hawaiiensis P450s/CCEs/GSTs Enzyme kinetics/
Synergism

Unknown Fu et al. 2019

5 Spinosad F. occidentalis CCEs Enzyme kinetics/
Synergism

Unknown Herron et al. 2014

5 Spinosad T. palmi P450s Synergism Unknown Bao et al. 2014b
5 Imidacloprid T. palmi P450s Synergism Unknown Bao et al. 2015
5 Spinetoram T. hawaiiensis P450s Enzyme kinetics/

Synergism
Unknown Fu et al. 2019

5 Spinetoram T. tabaci P450s Transcriptomic analysis Multiple CYPs Guo et al. 2020b
5 Spinosad T. tabaci P450s Transcriptomic analysis CYP4g15-like, 

CYP4C39
Rosen et al. 2021

6 Abamectin T. hawaiiensis P450s/CCEs/GSTs Enzyme kinetics/
Synergism

Unknown Fu et al. 2019

6 Abamectin T. tabaci P450s/CCEs Enzyme kinetics Unknown Adesanya et al. 2020
6 Emamectin 

benzoate
F. occidentalis P450s Synergism/Trans-

criptomic analysis
Cyp3659A1, 
Cyp6EB2, 
Cyp6EC1

Gao et al. 2022

UN Pyridalyl F. occidentalis P450s/GSTs Synergism Unknown Wang et al. 2020b

the genome assembly of T. palmi was of high quality as it 
consisted of only 17 scaffolds. We took advantage of the 
deposited genome sequences to annotate for the first time 
the GST gene family in F. occidentalis and to correct the 
previous GST annotation proposed for T. palmi. Genes 
encoding detoxification enzymes – CYPs, GSTs, CCEs and 
UGTs – and ABC transporters, are now completely anno-
tated for both F. occidentalis and T. palmi (Guo et al. 2020b; 
Rotenberg et al. 2020; this study, Table 5). The number of 
predicted UGT genes for these two thrips species is lower 
than other polyphagous insects (Guo et al. 2020b). The num-
ber of GSTs, on the other hand, is similar to other insects but 

a relatively higher number of sigma GSTs – reported to play 
a role in stress tolerance (Hassan et al. 2019; Zhang et al. 
2022b) – is present in F. occidentalis. Both thrips species 
have between 96 and 112 CYP genes, which is higher than 
the CYP number reported for aphids (Chertemps et al. 2021) 
but lower than those found in the genome of the whitefly 
Bemisia tabaci, another polyphagous herbivore within the 
Condylognatha (= Hemiptera + Thysanoptera; Chen et al. 
2016). As in most insect CYPomes, the CYP4 and CYP3 clan 
were overrepresented, and a phylogenetic analysis revealed 
thrips-specific expansions in the CYP4 clan of both thrips 
species. Further, the two thrips species have relatively more 
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CCE genes than aphids, and the high number of CCEs in F. 
occidentalis has been attributed to a lineage-specific expan-
sion within the dietary/detoxification class of CCEs (Table 5; 
Guo et al. 2020a; Rotenberg et al. 2020; Xie et al. 2018). 
Future research should focus on whether the rapid develop-
ment of insecticide resistance of F. occidentalis and T. palmi 
might be related to the observed CYP4 expansions and the 
high number of CCE genes in both thrips species. Last, a 
lineage-specific expansion of ABCH gene family, of which 
some members are known to respond to xenobiotic exposure 
in other species (Bryon et al. 2013; Dermauw et al. 2013a; Qi 
et al. 2016), has been identified in F. occidentalis (Guo et al. 
2020a; Rotenberg et al. 2020). However, such ABCH expan-
sions have also been reported in Hemiptera and the spider 
mite T. urticae (Denecke et al. 2021; Dermauw et al. 2013a; 
Table 5) and the role of ABCHs in insecticide resistance 
remains to be functionally validated. In addition to easing 
the identification of key enzymes or transporters involved in 
resistance (e.g., the above mentioned FoGluClc gene only 

present in Frankliniella species; Gao et al. 2022), both thrips 
genomes will also allow to more easily screen for target-
site resistance mutations at the DNA level (e.g., by Sanger 
sequencing or droplet digital (dd)PCR), and might facilitate 
the use of molecular markers in resistance management pro-
grams (Van Leeuwen et al. 2020). For example, Mavridis 
et al. recently developed and validated a ddPCR diagnos-
tic for the main resistance mutations identified in VGSC, 
nAChRα6 ad CHS-1 of F. occidentalis. This method can be 
applied to bulk pooled samples and will simplify and reduce 
costs of diagnostics as well as provide a remarkable detec-
tion sensibility (Mavridis et al. 2022). Further, the available 
thrips genomes will facilitate transcriptomic studies (using 
the genome as a mapping reference) and will permit to per-
form high resolution genetic mapping (QTL mapping), for 
example with a bulked segregant analyses, which could aid 
in the unbiased identification of new resistance mechanisms 
and/or target-sites of insecticides (Fotoukkiaii et al. 2021; 
Kurlovs et al. 2019; Wybouw et al. 2019). Finally, thrips 

Table 5. Number of detoxification genes (CYPs, CCEs, GSTs, UGTs) and ABC transporters in F. occidentalis, T. palmi and other 
members of the Condylognatha, including the whitefly B. tabaci and the pea aphid A. pisum.

subfamily/clan F. occidentalis T. palmi B. tabaci (MEAM1) A. pisum
CYP Clan2 12a 11b 10c 10f

Clan3 30a 21b 57c 23f

Clan4 57a 49b 56c 23f

Mito 13a 15b 7 8f

Total 112a 96b 130c 64f

CCE Total 50a 39b 51c 31f

GST (cytosolic) GST delta/GST epsilon 9g (14b) 16g 12d 11f

GST sigma 8g (6b) 4g 6d 5f

GST omega 1g (1b) 1g 0d 2f

GST theta 1g (1b) 1g 1d 2f

GST zeta 2g (2b) 1g 2d 2f

GST unknown 0g (0b) 0g 0d 1f

Total 21g (24b) 23g 21d 23f

UGT Total 17b 17b 76e 55f

ABC ABCB 5a 4b 4c 9f

ABCC 11a 12b 6c 16f

ABCG 14a 16b 16c 19f

ABCH 6*a 7b 9c 9f

ABC-other 9a 10b 15c 18f

Total 45a 49b 50c 71f

* 7 ABCH genes if the partial but conserved ABCH-06 would be included
a Rotenberg et al. 2020
b Guo et al. 2020b
c Chen et al. 2016
d He et al. 2018
e Guo et al. 2020a
f Chertemps et al. 2021
g This study; phylogenetic tree in supplementary Fig. S2/File S3
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genomes will also be essential for tailoring the CRISPR/Cas9 
technique to thrips species (e.g. for the design of sgRNAs), 
which could be useful for the investigation of key detoxifi-
cation or transporter genes and the validation of target-site 
mutations.

During the proofing stage, an insertion in intron 3 of nAChRα6 
was reported as another thrips resistance mechanism against 
spinosad (https://doi.org/10.1127/entomologia/2022/1733; 
see Figure 3).
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GGCATCCCCTACGCGCAGAAACCCATAGGCCCCCTCCGATTCCGTCACCCTCGACCCGTG

GACAGCTGGGACGTGACGGGCCACGAAATCTACAACGCCACGACGCAGCCCAACTCGTGC

GTCCAGATCATCGACACGCTCTTCGGGGACTTCCCCGGCGCCACCATGTGGAACCCCAAC

ACGCCGCTCAACGAGGACTGCCTGTACGTGTCGGTGTACGCGCCCCGGCCGCGGCCCCGC

AACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTACTCGGGCACCTCCACCCTA

GACGTGTACGACCCCAAGATCCTGGTGTCCGAGGAGCGAGTCATTGTGGTGAGCATGCAG

TACCGAGTGGCCTCGCTGGGCTTCCTCTTCTTCGACACG~~~~~~~~~~~~~~~~~~~~~

ACGGACGTGCCGGGCAACGCCGGCCTCTTCGACCAGCTGATGGCGCTGCAGTGGGTGCAC

GACAACATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCC

GGCGCCGTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGCCAG

GCCATCATGGAGTCGGGCTCGCCCACCGCGCCCTGGGCCATCATATCCCGCGAGGAGTCC

ATCCTGCGCGGGCTGCGCCTGGCCGAGGCCGTGGGCTGCCCCAACCCGACGCGCGGC~~~

AACTTGCCGGCCGTGATCCGTTGCCTACGCAACACGACCGCCTCCGAGCTCGTCGAGAAG

GAGTGGGGC~~~ACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCCGTCATCGACGGCTCG

TTCCTCGACGAGATGCCGCAGAAGTCGCTGGCCACGCGCAACTTC~~~AAGAAGACCAAC

ATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATCCTGTACTACCTGACGGAG

CTGTTCCGCAAGGAGGAGGACGTGTACGTCAGCAGGGACGACTTCCTGATGGCGGTGCGG

GAGCTCAACCCCTACGTCAACCCAGTAGCCAGGCAGGCCATCGTCTTCGAGTACACCGAC

TGGCTCAACCCGGACGACTCGACGCGCAACCGGGACGCGCTCGACAAGATGGTGGGCGAC

TACCACTTCACGTGCAACGTCAACGAGTTCGCGCACCGCTACGCCGAGACGGGCAACAAC

GTGTACATGTACTACTTCAAGCACCGGTCGATCAACAACCCCTGGCCCTCGTGGACCGGC

GTCATGCACGCCGACGAGATCAACTACGTGTTCGGCGAGGCGCTCAACCCCGCGCTCAAG

TACCACCCGCTCGAGGTGGAGCTGAGCAAGCGTATGATGCGCTACTGGGCCAACTTCGCC

AAGACCGGGAACCCGAGC~~~~~~ATGTCGGAGGACGGGTCCTGGACGTCCATCTACTGG

CCCGTGCACACGGCGTACGGCAGGGAGTACCTCACCCTCGAC~~~~~~ACCAACTCGACG

GAGACCGGGCGGGGGCCGCGGCTCAAGCAGTGCGCCTTCTGGAAGAAGTACCTGCCCCAG

CTCATCGCTGCCACTTCCAACATGCACAGCTCGGAGTGCTCCGGGGCCGCGGGCGCGCAC

CACGCCGTGCTCCCGGGCGTGCTCACGCTCGCCCTCCTGCTGGCCCGCCTGTGGGCCTGC

CGCGGCCAGTGA~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

>IADS01012234.1:436-1773 TSA: Thrips tabaci KOC2442 RNA, c9880_g1_i1, transcribed RNA sequence
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~ATGGTCTGGGTGTTCGGCGGGGGCTTCTACTCCGGCACCTCCACGCTC

GACGTGTACGACCCCAAGATCCTGGTATCTGAGGAGCGCGTCATCGTGGTGAGCATGCAG

TACCGCGTGGCGTCGCTCGGCTTCCTGTTCTTCGACACG~~~~~~~~~~~~~~~~~~~~~

GCCGACGTGCCTGGCAACGCGGGCCTCTACGACCAGCTGATGGCGCTGCAGTGGGTGCAC

GACAACATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCG

GGCGCCGTGGCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTCTTCAGCCAG

GCCATCATGGAGTCCGGGTCGCCCACCGCGCCCTGGGCGATCATCTCCAGGGAAGAGTCG

ATCCTGCGCGGGCTGCGCCTGGCCGAGGCCGTGGGCTGCCCCAACCCGACGCGCGGC~~~

AACCTGCCCGCCGTCATCCGCTGCCTGCGCAACACGTCGGCCTCGGAGCTGGTCGAGAAG

GAGTGGGGC~~~ACGCTCGGCATCTGCGAGGTCCCCTTCGTGCCCGTCATCGACGGCTCC

TTCCTGGACGAGACGCCGCAGAAGTCGCTCGCTACGCGCAACTTC~~~AAGAAGACCAAC

ATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTACCTGACGGAA

CTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGGGACGACTTCCTGATGGCGGTGCGC

GAGCTCAACCCCTACGTGAACCCCGTGGCGCGGCAGGCCATCGTCTTCGAGTACACCGAC

TGGCTCAACCCGGACGACACGACCCGCAACCGCGACGCCCTCGACAAGATGGTCGGCGAC

TACCACTTCACCTGCAACGTCAACGAGTTCGCGCACCGCTACGCCGAGACGGGCAACAAC

GTGTACATGTACTACTTCAAGCACCGCTCGCTCAACAACCCCTGGCCGTCGTGGACGGGC

GTCATGCACGCCGACGAGATCAACTACGTGTTCGGGGAGGCGCTCAACCCCGCCTTCAAG

TACCACCCGCTGGAGGCCGAGCTCAGCAAGAGGATGATGCGCTACTGGGCCAACTTCGCC

AAGACCGGCAACCCTTCC~~~~~~ATGTCCGAGGACGGCTCCTGGACGTCGATATACTGG

CCAGTGCACACGGCGCAGGGCAGGGAGTACCTCACCCTGGAT~~~~~~ACCAACTCGACC

GAGACCGGCAGAGGGCCGAGACTAAAGCAGTGCGCCTTCTGGAAGAAGTACTTGCCGCAG

CTCATCACCGCGACCTCCAACTTGCACAACTCCGAGTGCTCCGGCGCGGCTAGTCAGCAC

CCCATCGCCCTC~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

>GAXG02081461.1:c784-2 TSA: Gynaikothrips ficorum C318387_a_6_0_l_814 transcribed RNA sequence

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~ATAATTGCGTGTCTAAGGAGCGCAAACGCCTCGCTCCTCGTCGAGAAG

GAGTGGGGC~~~ACACTAGGCATCTGTGAATTCCCTTTCGTCCCAATCGTGGACGGTGTC

ATACTGCATGACACTCCCCAGAAAGCGCTGCTCACGAGGAACTTC~~~AAGAAGACCAAT

ATCCTCATGGGAAGCAATACTGAAGAAGGTTACTACTTCATCCTATATTACTTAACGACG

CTTTTCCCCAAAGAAGAGGAGGTGAAAGTGAGTCGGGAAGAATTCCTCAAGGCTGTGCAG

GAGCTAAACCCCTACGTTAATCCCATTGCGAGACAAGCAATCATATTTGAGTACACTGAT

TGGCTCAACCCGGAGGACCCGGTGCGGAACCGGGACGCCCTGGATAAAATGGTCGGAGAC

TACCACTTCACTTGTAACGTAAATGAATTTGCGCATCGATACGCCGAGACCGGCAACAAT

GTGTATATGTATTACTTCAAGCATCGGTCGCATAACAACCCATGGCCCTCGTGGACGGGC

GTTATGCATGCCGACGAAATCAATTATGTGTTCGGCGAGCCTCTTAACCCGGCCTTTGAT

TACCATTCATCTGAGAAGGAGCTTAGTCGCCGCATCATGCGATATTGGGCTAACTTTGCC

AAGACCGGGAATCCGAGC~~~~~~ATGAGTCCCAACGGGACTTGGACATCTGTATACTGG

CCGCTCCACACGGCAAATGGCCGGGAGTTCCTCACCCTTGAC~~~~~~ACCAACTCGACC

GATACGGGAAGTGGGCCTCGCCTCGAGAAGTGT~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

>GCYQ01046696.1:1077-2345 TSA: Phlaeothripidae sp. AD-2014 breed wildtype s15727_L_67414_0_9_9_LINEAR, transcribed RNA sequence

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~ATGGTGTGGGTGTTCGGGGGCGGCTTCTACTCGGGGACTTCCACCCTG

GACGTGTACGACCCGAAGATCCTCGTGTCCGAGGAGCGCGTCATCGTGGTGTCCATGCAG

TACCGAGTGGCCTCCCTCGGATTCCTCTTCTTCGACACG~~~~~~~~~~~~~~~~~~~~~

GCGGATGTGCCGGGGAACGCGGGGCTGTACGACCAGCTCATGGCGCTGCAGTGGGTGCAC

GACAACATCCACGCGTTCGGCGGGAACCCGAACAACATCACGCTGTTCGGCGAGTCGGCG

GGCGCCGTGGCCGTGTCCATCCACCTCCTGTCACCGCTCAGCCGCAACCTCTTCAGCCAG

GCCATCATGGAGTCGGGCTCCCCCACCGCGCCCTGGGCCATCATCTCGCGCGAGGAGTCC

ATCCTGCGCGGCTTGCGGCTGGCCGAGGCCGTGGGCTGTCCGAACCCGACCAAGGGG~~~

AACCTGCAGAACGTCATACGCTGCCTGCGGAACACGTCTGCGTCTGAGCTGGTGGAGAAG

GAGTGGGGG~~~ACGCTCGGCATCTGCGAATTCCCCTTCGTCCCCGTCATCGACGGCTCC

TTCCTGGACGAGACGCCGCAGAAGTCGCTCGCCTCCAAGAACTTC~~~AAGAAGACCAAC

ATCCTGATGGGGAGCAACACGGAGGAGGGCTACTACTTCATCTTGTACTACCTCACCGAG

CTGTTCCGCAAGGAGGAGAACGTGCACGTCAGCAGGGACGACTTCATGATGGCGGTGCGC

GAGCTTAACCCCTACGTCAACCCCGTGGCTCGGCAGGCCATCGTGTTCGAGTACACGGAC

TGGCTCAACCCGGACGACCCGGCGCGCAACCGGGACGCGCTCGACAAGATGGTGGGCGAC

TACCACTTTACGTGCAACGTCAACGAGTTCGCGCACCGTTACGCCGAGACGGGCAACAAC

GTGTACATGTACTACTTCAAGCACCGGTCGAGCAACAACCCCTGGCCCTCCTGGACCGGC

GTCATGCACGCCGACGAAATCAACTACGTGTTCGGCGAGCCGCTCAACACCAAGTTTAAC

TACAACCTCCTAGAGGTAGAGCTCAGCAGGCGTGTGATGCGCTACTGGGCCAACTTCGCC

AAGACTGGCAACCCCAGC~~~~~~ATGTCGGAGGACGGTTCGTGGACGTCCACCTACTGG

CCCGTGCACACCGCCACGGGGCGCGAGTTCCTCACGCTGGAC~~~~~~ACCAACTCCACG

GAGACGGGCCGCGGGCCCCGGCTCAAGCAGTGCGCCTTCTGGAAGAAGTACCTGCCCCAG

CTC~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

>GQ461336.1:314-2377 Tetranychus urticae strain LS-VL clone 1 acetylcholinesterase precursor (AchE1) mRNA, complete cds

ATGGTACCAATGTTTAACCACAACATTAATCACTTTAATAATGTAATTGTGACAACTTTA

ACCCACCATCAATACACCAATAGTCGATGTAATAGTAATAATAATGTAATCAAGCGTATA

ACCAACTCGATCCTAAAGTCAGTTACTGTGTTTACTGTGAAAACCCTTTGGAATCATTTA

CTGGTTCCAATTGTAGTAATACTTTTATTTCAATCTTCAGCCAATGTTTTCTCCTCCGCC

TTACCTCACTCTGAGATAAATTCATTTCATGCCGATGGACCTTCATCTTCATCCTCCTTT

AACTCAGAGCACCATCATCACCATCACCATAACGATCCATTAGTTGTGTTGACAAAAAAA

GGTTATGTTCGTGGTCGATCAGTTGTTTCACCCACCGGTAAACCAGTTGATGCTTTTTTG

GGTATCCGTTATGCAAAACCACCGACTGGAAAGTTTCGCTTTCGCCATCCTAAGCCCATC

GATTCATGGCAAGGA~~~~~~~~~~~~ATATTCAATGCCACCTCATTTTCAGGTGCATGT

TACCAAGTCAATGATACCTTTTTTGGTAACTTTATGGGTGCCACCGAATGGAATCCAAAT

GTTCCCCTTGACGAGGATTGCCTATCAGTAAACATTTGGGTACCTCGACCTCGTCCCAAA

TCAGCAGCCGTTTTATTATGGATCTATGGAGGAGGCTTTTGGTCTGGAAGCTCGTCACTT

GATTTTTACGATGGTTCCGTTTTGGCTGGTGAAGAGTCAATCATTTTTGTCTCCATTAAC

TATCGTGTTGCCTCTCTTGGGTTTATTTTTTTTGACACC~~~~~~~~~~~~~~~~~~~~~

TCCGATGCTCCCGGTAATGCTGGACTTTTTGACCAGTTAATGGCCATGGAATGGATCCGT

GAAAATATAGCTGCCTTTGGTGGTAATCCGGCAAACATAACCATTTTCGGTGAATCAGCT

GGTGCAGTTTCAGCAGCTCTTCACTTGCTCTCACCTCTGTCACGCAACGTTTTCAGCCAA

GCCATTTTACAATCAGGCTCAGCAACCTGTCCATGGGCCATCTCTGATCGAAAAAAAGCC

TATCAACGGAGCCTTGCACTTGCCCAAGCAGTTGGCTGTGGGTCAACCTCGACTCGC~~~

TCTGTACATGCCATTATTGAATGTATGCAATCTATACCTGCCTCTGAATTGGTTGCCCAG

GAAGAGACA~~~ACAACCGGTGTGGTTGAGTTTGCCTTTATACCCATTGTGGATGGATCC

TTTCTCGATGAAGATCCCGAGGTTTCCCTGCGAACCAAAAATTTT~~~AAACACACACCT

ATTTTGACTGGAAGCAATCGTGATGAGGGAACCTATTTTCTTGTTTACCATTCACCGCAC

ATATTTAATTTAAGTGAAGGCATTTATATTTCGCGCAGTGAATTTCAATCCTTGATCCGG

ATCATTTATCCCCATCTGAGTCCTTTAGCCCAAGAAGCAGTTATCCAAGAGTATACACAT

TGGATTAATCCAGATGATCAAATTGAGAATCGTGAAGCAACTGATAAATTTGTTGGTGAT

TACCATTTTACTTGTCCAGTTAATGAAATGTCATATCGTTATGCTCTTTATGGTAATGAT

GTTTGGACCTACCATTTTACCCATCGATCATCAAAAAGTTTTTGGCCTTCCTGGATGGGA

GTTATTCATGGTGAGGAGATCAAATTTGTTCTTGGTGAACCATTAGATCCAGTTCATGGT

TATACGCCTGCAGAAGTTCAATTAAGTAAACGGATAATGAGATATTGGGCCAATTTTGCC

AGAACCGGCAATCCAAATAAACAATTTCCCGATGGTGATGATACGGAATCAATCGTGTGG

CCTGAGTACACTGCTCATGAGAAAGAATATCTTGTCATTTCA~~~~~~ACCAACGATTCA

TCAATTGGACGAGGTCTCAGGGCAAAACAATGTGCCTTTTGGAAAAACTTTTTACCCAAA

CTTATCAATGCTCTTGAAAACCGTCATAATTCAACTTGTACTAGTCATTCAAATCAAATT

GGATCATCAAATTGGAGCCTTGCCATTTCATTGATTTCATTAATCATGTGCTTCTTACCT

AGCTTAAGGTAA~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

>ACHE2



>FOCC005718-RA-CDS OGS v1.0 incomplete-Frankliniella occidentalis

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ATGACGTCACCCAGATGTATAAGG

GGCGCGAGAAGTCGCCGGCCCGCCCGCCCG~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGTGATCGTGGCCTCGATGCAG

TACCGGGTGGGCGCCTTCGGCTTCCTCTTCCTGCCGCCGGGCGCGCGGCCCGACCCGGAG

GACGCCGCGGGC~~~AACATGGGGCTGTGGGACCAGGCGCTCGCCATCCGCTGGATCAAG

GACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGCGCG

GGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCTCGGCGC

GGCATCCTCCAGTCGGGCACCCTCAACGCGCCCTGGTCCTTCATGACGGGCGAGAAGGCC

GGCGAGGTCGCCCGGAAGCTCATCGACGACGTGGGCTGCAACGCCACCAAGCTGCCCGAC

GCCCCGCTCAAGGTCATGTCATGCATGCGCCAGGTCGACGCCAAGATCCTGTCGACGCAG

CAGTGGAACTCGTACTGGGGCATCCTCGGCTTCCCGTCGGCGCCCACCATCGACGGCGTC

TTCCTGCCCAAGCACCCGCTCGACCTGCTGCGCGAGGCCGAGTTCGACCAGGACACCGAG

ATCATGATCGGCTCCAACCAGGACGAGGGCACCTACTTTATCCTGTACGACTTCATGGAA

TCGTTTGACAAGGACGGGCCCAGCTTCCTCGCCCGTGACAAGTTCATCGAGATCGTCAAC

ACCATCTTCAAGAACATGAACCGCCTGGAGCGAGAGGCCATCATCTTC~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~GAGCGCACGAGCACGAACCTCTGGGCTGACTGGATGGGC

GTGATCCACGGCTCGGAGATTGAGTACGTCTTTGGGCTACCGCTCAACATGAGCCTGCAG

TACAACGCACGCGAGCGGGACCTCAGCCTGCGCATCACCCAGGCCTACGCCCGCTTCGCA

CTCACCGGCAAACCCGTGATG~~~~~~~~~~~~~~~~~~~~~~~~GACGACGTGTACTGG

CCGACGTATTCGCGCGAGAAGCAGGAGTACTTCATCTTCAAC~~~~~~GCCGAGACGAGC

GGCGTGGGCAAGGGGCCCCGAGCCAAGGCCTGCGCCTTCTGGAACGACTTCCTGCCGCGA

CTAAGGAACACCTCAGCCGGTGACTCTTGCGACGGGGAGTCTCCGACGGCGATCGCCAAC

AACTCCTCGACGGGTGTGCTGAACGGCGGCGGCCCGCAGGTGCGCGGGGCGCGCTGGGCG

GCCGAGCTGGCGGCGCTGGCGCTGCTGGCGCTGCTGCAGCTGTAG

>XM_026430864.1:202-1668 PREDICTED: Frankliniella occidentalis acetylcholinesterase-like (LOC113212246), mRNA

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~TTGTTTCAGTACACGGAC

TGGGAGAACATGTCGGACGGCTACCTCAACCAGAAGATGATCGGCGAGGTGGTGGGCGAC

TACTTCTTCATCTGCCCCACCAACAAGTTCGCCAACATGTTCGCGGACCACGGCATGAGC

GTCTATTACTACTACTTCACCCAGCGCACGAGCACGAACCTCTGGGCTGACTGGATGGGC

GTGATCCACGGCTCGGAGATTGAGTACGTCTTTGGGCTACCGCTCAACATGAGCCTGCAG

TACAACGCACGCGAGCGGGACCTCAGCCTGCGCATCACCCAGGCCTACGCCCGCTTCGCA

CTCACCGGCAAACCCGTGATG~~~~~~~~~~~~~~~~~~~~~~~~GACGACGTGTACTGG

CCGACGTATTCGCGCGAGAAGCAGGAGTACTTCATCTTCAAC~~~~~~GCCGAGACGAGC

GGCGTGGGCAAGGGGCCCCGAGCCAAGGCCTGCGCCTTCTGGAACGACTTCCTGCCGCGA

CTAAGGAACACCTCAGCCGGTGACTCTTGCGACGGGGAGTCTCCGACGGCGATCGCCAAC

AACTCCTCGACGGGTGTGCTGAACGGCGGCGGCCCGCAGGTGCGCGGGGCGCGCTGGGCG

GCCGAGCTGGCGGCGCTGGCGCTGCTGGCGCTGCTGCAGCTGTAG

>IADS01004486.1:c1326-7 TSA: Thrips tabaci KOC2442 RNA, c4598_g1_i1, transcribed RNA sequence

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~CTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGACGTCATCGTGGCCTCCATGCAG

TACCGCGTGGGCGCGTTCGGCTTCCTGTTCCTGCCGCCGGGCGCGCGGCCCGACCCCGAG

GACGCGGCGGGC~~~AACATGGGGCTGTGGGACCAGGCGCTCGCCATCCGGTGGATCAAG

GAGAACATCGCGGCCTTCGGCGGGGACCCCGACCTCATCTCGCTCTTCGGGGAGAGCGCC

GGCGCCGGATCGGTCAGCCTCCACCTGCTGTCGCCCGTGACGCGCGGGCTGGCGCGGCGC

GGCATCCTGCAGTCGGGGACGCTCAACGCGCCCTGGTCCTTCATGACGGGCGAGAAGGCG

GCCGAGGTGGCGCGGAAGCTGATCGATGACGTGGGCTGCAACGCCACCAAGCTGCCCGAC

GCCCCGCTCAAGGTCATGTCGTGCATGAGGCAGGTGGAGGCCAAGACCCTGTCCACCATG

CAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGACGGCGTG

TTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGAGTTCGACCAGGACACCGAG

ATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATCCTGTACGACTTCATGGAG

TCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCGCGATAAGTTCATCGAGATCGTCAAC

ACCATCTTCAAGAGCATGAGCAAGCTGGAGAGGGAGGCCATCATATTCCAGTACACGGAT

TGGGAGAACATGTCTGACGGATACTTGAACCAGAAGATGATCGGCGAGGTGGTGGGCGAC

TACTTCTTCATCTGCCCCACCAACAAGTTCGCCAACATGTTCGCCGACCACGGCATGAGC

GTCTACTACTACTACTTCACGCAGCGCACCAGCACCAACCTGTGGGCCGACTGGATGGGC

GTGATCCACGGCTCCGAGATCGAGTACGTGTTCGGGCTGCCCCTCAACATGAGCCTGCTC

TACAACGCCAGGGAGCGCGACCTCAGCCTGCGCATCACCCAGGCCTACGCCCGCTTCGCG

CTCACCGGCAAACCCGTGATG~~~~~~~~~~~~~~~~~~~~~~~~GACGACGTGTACTGG

CCGACGTACTCGCGCGAGAAGCAGGAGTACTTCATCTTCAAC~~~~~~GCGGAGACGAGC

GGCGTGGGCAGGGGGCCTCGCGCCAAGGCCTGCGCCTTCTGGAACGACTTCCTACCGCGG

CTAAGGAACACCTCAGCGTGCGCGGCGTGCGACGGCGACGCCCCG~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

>XM_034392383.1:1-1851 PREDICTED: Thrips palmi acetylcholinesterase (LOC117649513), partial mRNA

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~GGCTCCGGTGGCGGCGGCCCCAACGGCAACGGG

GCGCACGCCGACCCCCTGGTCGTGGAGACGCAGTCCGGGTCGGTGCGGGGCTTCTCCAAG

AACGTACTGAACAGGGACGTGCACGTATTCTACGGCATCCCGTTCGCCAAGCCCCCCGTC

GGCCCGCTCCGCTTCAAGAGGCCCGTGCCCATGGAGCCCTGGCAGGGTGTGCTGCCCGCC

AACACCCTGCCCAACAGCTGCTTCCAGGAGCGCTACGAGTACTTCCCGGGCTTCGAGGGC

GAGGAGATGTGGAACCCCAACACCAACGTGTCCGAGGACTGCCTCTACCTCAACATCTGG

GTCCCCCAGCGCGTGCGGCTGCGGCACCACGGA~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~AAACATGCCCGCCCCGACGGCTGCCAAATCGCGGGCGAGCGGCGG

CCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCGGACATGGTGGCGGCCACCAGCGACGTCATCGTGGCCTCCATGCAG

TACCGCGTGGGCGCCTTCGGCTTCCTGTTCCTGCCGCCGGGCGCGCGGCCCGACGCCGAG

GACGCGGCGGGC~~~AACATGGGGCTGTGGGACCAGGCGCTCGCCATCCGCTGGATCAAG

GAGAACATCGCGGCCTTCGGCGGAGACCCCGACCTCATCACGCTGTTCGGCGAGAGCGCC

GGCGCAGGATCGGTGAGCCTGCACCTGCTGTCGCCGGTGACGCGGGGGCTGGCGCGGCGC

GGCATCCTGCAGTCGGGCACGCTGAACGCGCCCTGGTCCTTCATGACGGGCGAGAAGGCG

GCCGAGGTGGCGCGCAAGCTCATCGACGACGTGGGCTGCAACGCCACCAAGCTGCCGGAC

GCCCCGCTCAAGGTGATGTCGTGCATGCGGCAGGTGGAGGCCAAGACCCTGTCCACCATG

CAGTGGAACTCGTACTGGGGCATCCTCGGATTCCCCTCGGCGCCCACCATCGACGGCGTC

TTCCTGCCCAAGCACCCGCTGGACCTGCTGCGCGAGGCCGAGTTCGACCAGGACACCGAG

ATCATGATCGGTTCCAACCAGGACGAAGGCACCTACTTCATACTGTACGACTTCATGGAG

TCCTTCGACAAGGACACGTCCAGCTTCTTGGCCCGCGACAAGTTCATCGAGATCGTCAAC

ACCATCTTCAAGAACATGAACCGGCTGGAGAGGGAGGCCATCATATTCCAGTACACGGAC

TGGGAGAACATGTCCGACGGCTACCTGAACCAGAAGATGATCGGCGAGGTGGTGGGCGAC

TACTTCTTCATCTGCCCCACCAACAAGTTCGCCAACATGTTCGCGGATCACGGCATGAGT

GTGTACTACTACTACTTTACGCAGCGCACCAGCACCAACCTGTGGGCCGACTGGATGGGC

GTCATCCACGGCTCCGAGATCGAGTACGTGTTCGGGCTGCCGCTCAACATGAGCCTCATG

TACAACGCCCGGGAGCGCGACCTCAGCCTGCGCATCACCCAGGCCTACTCGCGGTTCGCG

CTCACCGGCAAACCCGTGATG~~~~~~~~~~~~~~~~~~~~~~~~GACGACGTGTACTGG

CCGACGTACTCGCGCGACAAGCAGGAGTACTTCATCTTCAAC~~~~~~GCGGAGACGAGC

GGCGTGGGCAGGGGGCCGCGCGCCAAGGCCTGCGCCTTCTGGAACGACTTCCTGCCGCGG

CTAAGGAACACCTCGGCGTGCACGGCCTGCGACGACGCCCCGACGCTCTCGGCCAAC~~~

~~~~~~TCGACTTCGGCGCTGAGCGGCGGCGGGCCGCAGCGGGGGGAGCCGCGCTGGGCG

CTGGTCCCGCTGCTGCTGGCGCTGGTGCAGCTGCAGCTCTAA~~~

>GAXG02088486.1:99-815 TSA: Gynaikothrips ficorum C340301_a_18_0_l_1305 transcribed RNA sequence

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~GGGACTTATTTCATCCTATACGACTTCATGGAA

TCGTTTGAAAAGGATTCACCAAGTGATTTACCCAGACAAAAATTTATAGAAGTAATGGAA

ACAATATTCAAGAATTTTAGTCGGCTCGAAAAGGACGCAATTTTATTTCAGTATACAGAT

TGGGCTCGCCTCGGCGACGGCTTCCTGAACCAAAAACTAGTTGGGGATGCCGTCGGCGAT

TACTTCTTCATCTGCCCGACTAATCTGTTCGCGGAGATGTTGGCTGACCACAAGGTCAGC

GTCTACTACTATTATTTTACACAGCGGACCAGCACCAACCTTTGGGGCGAATGGATGGGA

GTAATCCATGGCGGGGAAATCGAGTATGTTTTTGGCCTACCGCTCAACGTGACATTGCAG

TATAACGCCCGAGAGAGGGACTTAAGCTTACGGATGGTTCAGGCCTATGCACGCTTCGCG

GCTACAGGGAAACCAGTGTCG~~~~~~~~~~~~~~~~~~~~~~~~GAAGATATCCATTGG

CCAAAATATACGAGGCAGCACCCAGAATACTTCATCCTTAAT~~~~~~GCCCAGCATTCG

GGACAGGGCGTTGGTCCCCGTGCATCACCATGCGCCTTCTGGAACAACTTCTTACCGAGA

TTGCAAGCTCTTTCAGGTGGTGGTGGTAGTGACTGCATAGAGGGCCAAGCTGAACTTGAA

AGTAGCAACTCG~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ACTAGC

TCTATGATGTGTGCATTGGCTACACCGTCAGTACAC~~~~~~~~~

>GCYQ01034529.1:c877-2 TSA: Phlaeothripidae sp. AD-2014 breed wildtype C225091_4_0, transcribed RNA sequence

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~GACCAGGCGCTGGCCATCCGCTGGATCAAG

GACAACATCGAGGCGTTTGGCGGCGACCCGGAACTCATCACGCTTTTCGGCGAAAGCGCG

GGCGCTGGCTCGGTGAGCCTGCACCTGCTGTCGCCTATGACTCGTGGGCTGGCCCGTCGG

GGCATCATGCAGTCCGGCACCCTGAACGCACCCTGGTCCTACATGTCGGGCGAGAAGGCG

GCAGACGTGGCCAGGCAACTCATCGATGACGTCGGTTGCAACTCCACCAAGCTCTCAGAA

TCTCCGGCTAAGGTTATGTCGTGCCTGCGCTCTGTGGAAGCACGAGTGCTGTCCATGCAG

CAGTGGAACTCGTACTTGGGCATCCTCGGCTTCCCCTCAGCACCTACCATCGACGGCGTG

TTCCTGCCCAAGCATCCTCTCGAGCTGCTTCGCGACGGCGACTTT~~~CAGGACACCGAG

ATCATGATCGGTTCCAACCAGGACGAGGGCACGTATTTCATCCTGTACGATTTCATAGAG

TCGTTCGACAAGGACGGCCCCAGCGCCTTGCCCCGGGAAAAGTTCATCGAGATCCTCAAC

GTCATCTTCAAGAACATGAACCGGCTGGAGAGGGAAGCCATTATTTTCCAGTACACGCAC

TGGGAAAACGTTTCGGACGGCTACATGAACCAGAAGATGATCGGCGAGGTGGTTGGAGAC

TACTTCTTCATCTGCCCCACCAACCAGTTCGCCCAGATGTTCGCTGACCTGGGCATGAGG

GTTTACTACTACTTTTTCACACAGCGCACTAGCACCAACCTCTGGGCGGAGTGGATGGGC

GTGATCCACGGCGGGGAGATCGAGTACGTGTTCGGCCTGCCCCTCAACATGAGCCTGCAG

TACAACGCG~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

>FBpp0307210 Ace-PC type=CDS; loc=3R:complement(join(13223305..13223378,13232679..13232842,13232961..13233124,13237129..13237278,13238057..13238199,13243219..13243426,13243586..13244131,13244261..13244399,13245810..13246132)); name=Ace-RC; dbxref=REFSEQ:NP_001262530,GB_protein:AGB95912,FlyBase:FBpp0307210,FlyBase_Annotation_IDs:CG17907-PC,UniProt/TrEMBL:A0A0B4KGI5; MD5=999e38df42ca9e796dc0ca62f8d62d6e; length=1911; parent=FBgn0000024,FBtr0335223; release=r6.45; species=Dmel; 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~ATGGCCATCTCCTGTCGGCAGAGCAGAGTCCTGCCCATGTCCTTGCCCCTG

CCTCTGACCATCCCGCTGCCCCTGGTGCTGGTGCTATCACTGCACCTGTCCGGCGTCTGC

GGCGTCATCGATCGCCTGGTCGTGCAGACATCCTCCGGACCTGTACGCGGTCGCTCCGTG

ACGGTGCAGGGCAGGGAGGTGCATGTCTACACGGGCATCCCCTACGCCAAGCCGCCCGTC

GAGGACCTGCGCTTCCGAAAGCCGGTTCCCGCGGAGCCATGGCACGGCGTCCTCGACGCC

ACGCGGTTATCCGCCACCTGCGTCCAAGAGCGTTACGAGTACTTCCCCGGCTTCTCCGGC

GAGGAGATCTGGAACCCCAACACCAACGTGTCCGAGGACTGCCTCTACATAAATGTCTGG

GCGCCGGCAAAGGCCCGACTTCGCCATGGGCGGGGTGCCAACGGGGGTGAGCACCCCAAT

GGCAAACAGGCGGACACTGACCATCTCATCCACAACGGAAATCCGCAGAACACGACCAAC

GGACTGCCGATTCTGATCTGGATCTATGGCGGTGGCTTCATGACCGGATCGGCCACCCTG

GACATCTACAATGCGGATATCATGGCCGCCGTGGGCAATGTAATAGTGGCCTCCTTCCAG

TATCGGGTGGGAGCCTTTGGGTTCTTGCACCTGGCGCCGGAAATGCCGTCGGAATTCGCG

GAAGAGGCGCCCGGCAATGTGGGCCTATGGGATCAGGCACTCGCCATTCGCTGGCTGAAG

GACAACGCTCATGCCTTCGGCGGAAATCCGGAGTGGATGACACTGTTCGGAGAGTCGGCT

GGATCCAGTTCGGTGAATGCCCAGCTCATGTCGCCGGTGACGAGGGGTCTGGTCAAGCGC

GGAATGATGCAGTCGGGCACTATGAACGCCCCCTGGAGCCACATGACCTCCGAGAAGGCC

GTGGAGATCGGCAAGGCGCTGATCAACGACTGCAACTGCAATGCATCTATGCTGAAGACC

AATCCCGCTCACGTGATGAGCTGCATGCGTTCCGTGGACGCCAAGACCATATCGGTGCAG

CAGTGGAACTCCTACTCGGGCATCCTCAGCTTTCCCTCGGCGCCCACCATTGATGGTGCG

TTCCTGCCGGCGGATCCCATGACGCTGATGAAGACGGCGGATCTG~~~AAGGACTACGAC

ATCCTGATGGGAAATGTCAGGGATGAGGGCACTTACTTCTTGCTGTACGATTTCATCGAT

TACTTCGATAAGGACGATGCCACGGCCCTGCCACGGGACAAATACCTGGAAATTATGAAC

AATATTTTTGGCAAGGCAACGCAAGCGGAACGCGAGGCCATCATTTTCCAGTATACCAGT

TGGGAAGGC~~~AATCCTGGCTATCAGAACCAGCAGCAAATCGGACGCGCCGTGGGCGAT

CACTTCTTCACCTGCCCCACCAACGAGTATGCCCAGGCTCTGGCGGAGCGAGGCGCTTCC

GTGCACTACTACTACTTTACACACCGCACAAGCACCTCATTGTGGGGCGAATGGATGGGC

GTGCTGCACGGCGATGAGATCGAATACTTCTTTGGCCAGCCGCTGAACAACTCCCTGCAG

TATCGACCTGTGGAGCGTGAGCTGGGCAAGCGTATGCTCAGTGCGGTCATCGAGTTTGCT

AAGACGGGAAATCCCGCTCAG~~~~~~~~~~~~~~~~~~~~~~~~GATGGCGAGGAGTGG

CCCAACTTCTCCAAGGAGGATCCCGTCTACTATATTTTCAGCACCGACGATAAGATCGAG

AAATTGGCCAGGGGTCCTTTGGCGGCTCGCTGCTCGTTCTGGAATGATTACTTGCCAAAA

GTCAGGAGTTGGGCAGAATTTGCGCAGCACATAACCCATGTGGCCACCTCGGTGTTTGTC

TACCTGAAGACCTGGCTAATTAGTGGCTAA~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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>query

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.69192718.1:2-101 69192718

--CCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAAC~~~~~~~~~

>gnl|SRA|SRR19795995.47556195.1:2-101 47556195

~~~--CGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTG~~~~~~

>gnl|SRA|SRR19795995.43112270.1:2-101 43112270

~~~~~~~~~-TCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAG-

>gnl|SRA|SRR19795995.30112892.1:2-101 30112892

~~~~~~~~~--CGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.28351577.1:2-101 28351577

~~~~~~~~~--CGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.13365508.1:2-101 13365508

~~~CACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACC--~~~~~~

>gnl|SRA|SRR19795995.52218830.1:3-101 52218830

~~~~~~~~~~~~GGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.32844356.1:3-101 32844356

~~~~~~~~~~~~GGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.26428441.1:3-101 26428441

~~~~~~~~~~~~GGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.15351468.1:2-100 15351468

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGC~~~~~~~~~~~~

>gnl|SRA|SRR19795995.9438550.1:3-101 9438550

~~~~~~~~~~~~GGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.9434911.1:3-101 9434911

~~~~~~~~~~~~GGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.2364340.2:2-100 2364340

~~~~~~~~~~~~GGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.984482.1:3-101 984482

~~~~~~~~~~~~GGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.41694113.2:1-98 41694113

~~~~~~~~~~~~-GCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.16647659.1:4-101 16647659

~~~~~~~~~~~~-GCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.2944220.2:2-99 2944220

~~~~~~~~~~~~-GCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.69259406.2:2-98 69259406

~~~~~~~~~~~~--CGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.69241145.2:2-98 69241145

~~~~~~~~~~~~--CGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.56127164.2:2-98 56127164

~~~~~~~~~~~~--CGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.41670856.2:2-98 41670856

~~~~~~~~~~~~--CGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.18663965.2:2-98 18663965

~~~~~~~~~~~~--CGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.33135909.1:6-101 33135909

~~~~~~~~~~~~~~~GGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.15039901.1:6-101 15039901

~~~~~~~~~~~~~~~GGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.32844356.2:7-101 32844356

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAG-~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.13803728.1:7-101 13803728

~~~~~~~~~~~~~~~-GCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.541696.2:7-101 541696

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAG-~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.15351468.2:8-101 15351468

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCA--~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.52218830.2:9-101 52218830

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTC~~~~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.43700642.2:9-101 43700642

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTC~~~~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.17029402.2:9-101 17029402

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTC~~~~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.17029230.2:9-101 17029230

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTC~~~~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.71037439.2:2-91 71037439

~~~~~~~~~~~~~~~~~~~~~CCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.17029230.1:12-101 17029230

~~~~~~~~~~~~~~~~~~~~~CCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR19795995.33515674.2:11-99 33515674

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCC-~~~~~~~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.33515674.1:2-90 33515674

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCC-~~~~~~~~~~~~~~~~~~~~~

>gnl|SRA|SRR17407430.27928273.1:23-133 27928273

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR17407430.19935643.1:13-123 19935643

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR17407430.14028587.1:35-145 14028587

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR17407430.4713105.1:13-123 4713105

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR17407430.22601427.1:1-109 22601427

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCA--

>gnl|SRA|SRR17407430.16423262.1:1-109 16423262

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCA--

>gnl|SRA|SRR17407430.16423161.1:1-109 16423161

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCA--

>gnl|SRA|SRR17407430.21105509.1:35-145 21105509

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTTAGC

>gnl|SRA|SRR17407430.21051151.1:35-145 21051151

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTTAGC

>gnl|SRA|SRR17407430.13839274.2:33-143 13839274

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTTAGC

>gnl|SRA|SRR17407430.13838217.2:33-143 13838217

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTTAGC

>gnl|SRA|SRR17407430.10895978.2:32-142 10895978

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTTAGC

>gnl|SRA|SRR17407430.5825143.1:35-145 5825143

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTTAGC

>gnl|SRA|SRR17407430.20457985.2:41-150 20457985

-TCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTTAGC

>gnl|SRA|SRR17407430.20457946.2:41-150 20457946

-TCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTTAGC

>gnl|SRA|SRR17407430.3216588.1:41-150 3216588

-TCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTTAGC

>gnl|SRA|SRR17407430.22052756.1:1-97 22052756

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCC--~~~~~~~~~~~~

>gnl|SRA|SRR17407430.20797189.1:1-97 20797189

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCC--~~~~~~~~~~~~

>gnl|SRA|SRR17407430.20769389.1:1-97 20769389

ATCCACGCGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCGGCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCC--~~~~~~~~~~~~

>gnl|SRA|SRR7255050.14354907.1:1-100 HWI-ST538:228:D10DPACXX:5:1303:7690:25118

~~~~~~-CGTTCGGCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTT-~~~

>gnl|SRA|SRR7255050.25713232.1:3-100 HWI-ST538:228:D10DPACXX:5:2113:18034:83080

~~~~~~~~~~~~-GCGGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR7255050.34236320.1:5-100 HWI-ST538:228:D10DPACXX:5:2301:5567:68675

~~~~~~~~~~~~~~~GGCAACCCCAACAACATCACGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC

>gnl|SRA|SRR7255050.1857765.1:5-100 HWI-ST538:228:D10DPACXX:5:1106:9303:5912

~~~~~~~~~~~~~~~GGCAACCCCAACAACATCCCGCTGTTCGGCGAGTCATCCGGCGCC

GTGGCCGTGAGCATCCACCTGCTGTCGCCGCTCAGCCGCAACCTGTTCAGC
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>query

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157306.8772558.2:18-101 MG00HS08:574:C5Y0PACXX:7:1313:2992:40190

~~~~~~~~~-GCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157306.8772558.1:11-100 MG00HS08:574:C5Y0PACXX:7:1313:2992:40190

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTC~~~-

>gnl|SRA|DRR157306.8457376.2:6-99 MG00HS08:574:C5Y0PACXX:7:1311:20006:93391

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157306.5062069.1:15-100 MG00HS08:574:C5Y0PACXX:7:1211:21173:19293

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCCGG

GCCGTCAGCATCCACCCGCTGTCGCC-~~~~~~-

>gnl|SRA|DRR157306.18960610.2:19-101 MG00HS08:574:C5Y0PACXX:7:2314:20225:35396

~~~~~~~~~--CGGCAACCCCATCAACACCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157306.15015391.1:1-71 MG00HS08:574:C5Y0PACXX:7:2211:19479:88340

~~~~~~~~~~~~~~~~~~~~~--CAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157306.14250157.1:9-101 MG00HS08:574:C5Y0PACXX:7:2208:19021:47245

-ACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157303.8560062.1:14-101 MG00HS14:510:C66FPACXX:3:1312:3765:48194

~~~~~~TTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157303.6025518.1:11-100 MG00HS14:510:C66FPACXX:3:1215:19645:15253

CATGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGGCCGCATCCACCTGCCGTCGCCGCTC~~~-

>gnl|SRA|DRR157303.5204381.2:11-101 MG00HS14:510:C66FPACXX:3:1211:10937:50620

CATGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGGG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCA---

>gnl|SRA|DRR157303.18571336.2:16-101 MG00HS14:510:C66FPACXX:3:2315:16154:37005

~~~~~~--CGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157303.17472224.1:19-101 MG00HS14:510:C66FPACXX:3:2310:6609:23599

~~~~~~~~~--CGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157303.17215746.1:1-83 MG00HS14:510:C66FPACXX:3:2308:9976:89821

~~~~~~~~~--CGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157303.1644709.1:11-100 MG00HS14:510:C66FPACXX:3:1109:21227:92126

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTTCCGTCGCCGCTC~~~-

>gnl|SRA|DRR157303.15030250.1:1-73 MG00HS14:510:C66FPACXX:3:2213:2812:26249

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCC--~~~~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157303.10953013.1:1-83 MG00HS14:510:C66FPACXX:3:2108:11235:60868

~~~~~~~~~--CGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157300.9918841.2:1-94 MG00HS10:559:C5Y97ACXX:2:2107:17861:99262

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCCCCCGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157300.5146086.2:1-83 MG00HS10:559:C5Y97ACXX:2:1213:9065:77839

~~~~~~~~~--CGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157300.16731808.2:1-82 MG00HS10:559:C5Y97ACXX:2:2314:9762:70552

~~~~~~~~~~~~GGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157300.16248903.1:1-93 MG00HS10:559:C5Y97ACXX:2:2311:20044:92568

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGC-

>gnl|SRA|DRR157300.10341561.2:20-101 MG00HS10:559:C5Y97ACXX:2:2110:16340:29438

~~~~~~~~~~~~GGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157300.10341561.1:16-101 MG00HS10:559:C5Y97ACXX:2:2110:16340:29438

CACGCTTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCC-~~~~~~-

>gnl|SRA|DRR157297.8730764.2:30-101 MG00HS09:688:C748NACXX:3:1312:12405:80074

~~~~~~~~~~~~~~~~~~~~~-ACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157297.8176651.2:19-101 MG00HS09:688:C748NACXX:3:1310:11948:29411

~~~~~~~~~--CGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157297.6957709.1:10-101 MG00HS09:688:C748NACXX:3:1303:19773:94763

--CGCGTGCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157297.483068.2:18-101 MG00HS09:688:C748NACXX:3:1103:9033:91611

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCG~~~~~~~~~-

>gnl|SRA|DRR157297.483068.1:19-101 MG00HS09:688:C748NACXX:3:1103:9033:91611

~~~~~~~~~--CGGCACCCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157297.4728108.2:5-98 MG00HS09:688:C748NACXX:3:1209:6566:24755

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGC-

>gnl|SRA|DRR157297.16893132.2:18-101 MG00HS09:688:C748NACXX:3:2304:3105:6770

~~~~~~~~~-GCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGGG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157297.13864530.2:30-101 MG00HS09:688:C748NACXX:3:2205:10508:63212

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATC~~~~~~~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157297.11202654.2:1-74 MG00HS09:688:C748NACXX:3:2108:8126:76863

~~~~~~~~~~~~~~~~~~--CAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157297.13599252.1:1-82 MG00HS09:688:C748NACXX:3:2204:2107:17364

~~~~~~~~~~~~GGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGGG

GCCGTCAGCCTCCACCCGCTGTCGCCGCTCCGCC

>gnl|SRA|DRR157297.13825705.1:9-101 MG00HS09:688:C748NACXX:3:2205:16197:42924

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCCTG

GCCGGCCGCACCCACCCGCCGTCGCCCCTCAGC-

>gnl|SRA|DRR157294.5097418.1:11-100 MG00HS10:559:C5Y97ACXX:1:1215:4812:13401

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGGG

GCCGTCAGCATCCACCTGCTGTCGCCGCTC~~~-

>gnl|SRA|DRR157294.2628277.1:2-89 MG00HS10:559:C5Y97ACXX:1:1116:16570:41572

~~~~~~GTTGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157294.10004178.1:1-83 MG00HS10:559:C5Y97ACXX:1:2112:3428:37475

~~~~~~~~~--CGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157294.2804744.2:11-96 MG00HS10:559:C5Y97ACXX:1:1201:8804:56981

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGCG

GCCGTCAGCACCCACCTGCCGGCGCC-~~~~~~-

>gnl|SRA|DRR157291.9872522.2:4-97 MG00HS10:559:C5Y97ACXX:1:2109:17749:42746

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157291.8410153.2:11-100 MG00HS10:559:C5Y97ACXX:1:1316:9548:36894

CACGCGTTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGGG

GCCGTCAGCATCCACCTGCTGTCGCCGCTC~~~-

>gnl|SRA|DRR157291.3888130.1:1-74 MG00HS10:559:C5Y97ACXX:1:1207:7423:37948

~~~~~~~~~~~~~~~~~~--CAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGGG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157291.2957746.1:1-82 MG00HS10:559:C5Y97ACXX:1:1201:8535:79555

~~~~~~~~~~~~GGCAACCCCAACAACATCACGCTATTCGGCGAGTCGTCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157291.14422075.2:17-101 MG00HS10:559:C5Y97ACXX:1:2304:16893:18463

~~~~~~~~~GGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGTCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157291.14422075.1:1-88 MG00HS10:559:C5Y97ACXX:1:2304:16893:18463

~~~~~~TTCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGTCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157291.11691288.2:12-101 MG00HS10:559:C5Y97ACXX:1:2204:4654:26962

~~~-CGTGCGTCGCCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157291.10843497.1:15-101 MG00HS10:559:C5Y97ACXX:1:2114:15145:96296

~~~~~~-TCGGCGGCAACCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC

>gnl|SRA|DRR157288.2693556.2:6-99 MG00HS10:559:C5Y97ACXX:2:1116:20566:89582

CACGCGTTCGGCGGCACCCCCAACAACATCACGCTATTCGGCGAGTCGGCGGGCGCCGTG

GCCGTCAGCATCCACCTGCTGTCGCCGCTCAGCC
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>query

~~~GAGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR19795995.53118664.2:2-97 53118664

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR7255050.25490472.1:6-100 HWI-ST538:228:D10DPACXX:5:2113:2269:37048

~~~~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR19795995.48270076.1:8-101 48270076

~~~~~GCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR17407430.32564767.1:34-129 32564767

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGCGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR17407430.23177759.2:10-105 23177759

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGCGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR17407430.23177642.2:10-105 23177642

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGCGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR17407430.22786636.2:9-104 22786636

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGCGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR17407430.18257161.2:10-105 18257161

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGCGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR17407430.7399726.1:10-105 7399726

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGCGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR17407430.6074327.2:9-104 6074327

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGCGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR17407430.3021854.2:10-105 3021854

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGCGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR19795995.68918291.2:10-101 68918291

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCA~~~~

>gnl|SRA|SRR19795995.36041574.1:10-101 36041574

~~~~~~~TCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR17407430.21462014.1:56-150 21462014

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGCGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAA-

>gnl|SRA|SRR19795995.42327342.2:1-91 42327342

~~~~~~~~CGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR19795995.14327410.1:13-101 14327410

~~~~~~~~~~TCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR7255050.36779173.1:12-99 HWI-ST538:228:D10DPACXX:5:2308:1629:31277

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGC~~~~~~~~

>gnl|SRA|SRR19795995.68371667.2:14-101 68371667

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGC~~~~~~~~

>gnl|SRA|SRR19795995.62075026.2:14-101 62075026

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGC~~~~~~~~

>gnl|SRA|SRR19795995.55080495.2:2-89 55080495

~~~~~~~~~~~CGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR19795995.44755915.2:1-94 44755915

~~~~~GCTCGTCGAGAAGGAGTGGGGCACCCTGGGCAACTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGATATGCCGCAGAAG

>gnl|SRA|SRR19795995.12908349.2:15-101 12908349

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATG~~~~~~~~~

>gnl|SRA|SRR19795995.26011023.1:16-101 26011023

~~~~~~~~~~~~~AGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR19795995.20938072.2:17-101 20938072

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGA~~~~~~~~~~~

>gnl|SRA|SRR19795995.68686493.2:19-101 68686493

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGA~~~~~~~~~~~~~

>gnl|SRA|SRR7255050.34882702.1:16-100 HWI-ST538:228:D10DPACXX:5:2303:3104:45120

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCCACGAGA~~~~~~~~~~~

>gnl|SRA|SRR19795995.53832218.1:2-82 53832218

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGAC~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.33655377.2:2-82 33655377

~~~~~~~~~~~~~~~~~~GAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR19795995.15954814.2:1-81 15954814

~~~~~~~~~~~~~~~~~~GAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR19795995.42925340.1:1-80 42925340

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGA~~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.70867027.2:2-80 70867027

~~~~~~~~~~~~~~~~~~~~GTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR19795995.42927199.1:2-80 42927199

~~G~AGCTCGTCGAGAAGGAGTGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCG~~~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.31092132.2:2-79 31092132

~~~~~~~~~~~~~~~~~~~~~TGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG

>gnl|SRA|SRR19795995.31090736.2:2-79 31090736

~~~~~~~~~~~~~~~~~~~~~TGGGGCACCCTGGGCATCTGTGAGTTCCCCTTCGTGCCC

GTCATCGACGGCTCGTTCCTCGACGAGATGCCGCAGAAG
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>query

-TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157306.9614983.2:1-82 MG00HS08:574:C5Y0PACXX:7:2101:10762:24261

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATT

GACGGCTCCTTCCTGGACGAGAC-~~~~~~~-

>gnl|SRA|DRR157306.8804566.2:7-97 MG00HS08:574:C5Y0PACXX:7:1313:3924:54608

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157306.4813039.1:26-101 MG00HS08:574:C5Y0PACXX:7:1210:15623:3507

~~~~~~~~~~~~~~~~GGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157306.374328.2:1-80 MG00HS08:574:C5Y0PACXX:7:1103:12432:30510

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAG~~~~~~~~~~-

>gnl|SRA|DRR157306.1356622.2:1-84 MG00HS08:574:C5Y0PACXX:7:1108:9118:73783

~~~~~~~-GAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157306.13423986.1:1-88 MG00HS08:574:C5Y0PACXX:7:2204:1846:36541

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCA---

>gnl|SRA|DRR157306.12997878.2:1-73 MG00HS08:574:C5Y0PACXX:7:2202:4553:10740

~~~~~~~~~~~~~~~~~~~GCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157306.11422854.1:1-89 MG00HS08:574:C5Y0PACXX:7:2110:15551:86272

~~~GTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157306.11077115.2:24-100 MG00HS08:574:C5Y0PACXX:7:2109:7022:21037

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGAC~~~~~~~~~~~~~-

>gnl|SRA|DRR157306.11077115.1:29-101 MG00HS08:574:C5Y0PACXX:7:2109:7022:21037

~~~~~~~~~~~~~~~~~~~GCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157303.9189011.1:27-101 MG00HS14:510:C66FPACXX:3:1315:16370:24519

~~~~~~~~~~~~~~~~-GGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157303.8685152.1:22-101 MG00HS14:510:C66FPACXX:3:1313:15528:5776

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAG~~~~~~~~~~-

>gnl|SRA|DRR157303.8437465.1:1-74 MG00HS14:510:C66FPACXX:3:1311:2774:91142

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTG~~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157303.8053712.2:25-101 MG00HS14:510:C66FPACXX:3:1310:8012:10156

~~~~~~~~~~~~~~~TGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157303.8053712.1:1-86 MG00HS14:510:C66FPACXX:3:1310:8012:10156

~~~~~~GAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157303.7696542.2:12-101 MG00HS14:510:C66FPACXX:3:1308:3213:31267

~-GGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157303.7571310.2:26-101 MG00HS14:510:C66FPACXX:3:1307:7065:63239

~~~~~~~~~~~~~~~~GGGACACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157303.7004754.1:9-99 MG00HS14:510:C66FPACXX:3:1304:14670:37584

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157303.3496413.2:22-101 MG00HS14:510:C66FPACXX:3:1202:7494:38951

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAG~~~~~~~~~~-

>gnl|SRA|DRR157303.2945042.2:28-101 MG00HS14:510:C66FPACXX:3:1115:14471:62971

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTG~~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157303.2472640.2:1-87 MG00HS14:510:C66FPACXX:3:1113:5933:64025

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGC~~~-

>gnl|SRA|DRR157303.2457095.2:1-86 MG00HS14:510:C66FPACXX:3:1113:14264:57154

~~~~~~GAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157303.17852797.1:1-87 MG00HS14:510:C66FPACXX:3:2312:19368:10625

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGC~~~-

>gnl|SRA|DRR157303.17585220.2:1-87 MG00HS14:510:C66FPACXX:3:2310:4933:78705

~~~~-CGAGAAGGAGTGGGGCAAGCTCAGCATCTGCGAGATCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGCAGAGACGCCGCAGAA

>gnl|SRA|DRR157303.15516955.1:7-97 MG00HS14:510:C66FPACXX:3:2215:5053:41420

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157303.11974657.1:2-90 MG00HS14:510:C66FPACXX:3:2113:5513:50295

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAG--

>gnl|SRA|DRR157303.11375655.2:1-73 MG00HS14:510:C66FPACXX:3:2110:14978:72990

~~~~~~~~~~~~~~~~~~~GCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157300.8349847.2:26-101 MG00HS10:559:C5Y97ACXX:2:1315:10874:5309

~~~~~~~~~~~~~~~~GGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATT

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157300.2865727.2:7-97 MG00HS10:559:C5Y97ACXX:2:1116:6871:45939

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATT

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157300.15451475.2:24-101 MG00HS10:559:C5Y97ACXX:2:2307:10500:57587

~~~~~~~~~~~~~-GTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATT

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157300.12992596.2:26-101 MG00HS10:559:C5Y97ACXX:2:2209:19087:85932

~~~~~~~~~~~~~~~~GGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157300.12992596.1:15-101 MG00HS10:559:C5Y97ACXX:2:2209:19087:85932

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGC~~~-

>gnl|SRA|DRR157300.10408102.2:1-89 MG00HS10:559:C5Y97ACXX:2:2110:7117:62827

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATT

GACGGCTCCTTCCTGGACGAGACGCCGCAG--

>gnl|SRA|DRR157297.9220153.2:1-74 MG00HS09:688:C748NACXX:3:1314:15648:90919

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTG~~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157297.698647.1:7-97 MG00HS09:688:C748NACXX:3:1105:18876:13141

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATT

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157297.19628465.2:9-99 MG00HS09:688:C748NACXX:3:2316:9032:99163

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157297.16168821.1:24-101 MG00HS09:688:C748NACXX:3:2216:13977:22322

~~~~~~~~~~~~~-GTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157297.15839872.2:1-87 MG00HS09:688:C748NACXX:3:2214:8314:84761

~~~~-CGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157294.9429916.1:15-101 MG00HS10:559:C5Y97ACXX:1:2109:6768:20666

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGC~~~-

>gnl|SRA|DRR157294.7977976.1:7-97 MG00HS10:559:C5Y97ACXX:1:1315:13674:88401

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATT

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157294.15078709.2:26-101 MG00HS10:559:C5Y97ACXX:1:2311:9979:37384

~~~~~~~~~~~~~~~~GGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157294.14842064.1:1-84 MG00HS10:559:C5Y97ACXX:1:2310:3918:9018

~~~~~~~-GAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATT

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157294.11938260.1:26-101 MG00HS10:559:C5Y97ACXX:1:2208:16157:73766

~~~~~~~~~~~~~~~~GGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157294.10672669.2:1-75 MG00HS10:559:C5Y97ACXX:1:2116:10876:70894

~~~~~~~~~~~~~~~~-GGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATT

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157291.4034128.2:1-82 MG00HS10:559:C5Y97ACXX:1:1208:17343:32454

~TGGACGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGGTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGAC-~~~~~~~-

>gnl|SRA|DRR157291.1377272.2:13-101 MG00HS10:559:C5Y97ACXX:1:1109:3589:19936

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGGTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAG--

>gnl|SRA|DRR157291.1377272.1:7-97 MG00HS10:559:C5Y97ACXX:1:1109:3589:19936

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGGTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157288.3404957.2:20-101 MG00HS10:559:C5Y97ACXX:2:1205:2023:86746

~~~~~~~~~~AGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATC

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157288.2694536.2:1-80 MG00HS10:559:C5Y97ACXX:2:1116:13195:90306

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATT

GACGGCTCCTTCCTGGACGAG~~~~~~~~~~-

>gnl|SRA|DRR157288.1784450.2:9-99 MG00HS10:559:C5Y97ACXX:2:1111:2888:64498

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATT

GACGGCTCCTTCCTGGACGAGACGCCGCAGAA

>gnl|SRA|DRR157288.14021482.1:20-101 MG00HS10:559:C5Y97ACXX:2:2307:16223:25425

~TGGTCGAGAAGGAGTGGGGCACGCTCGGCATCTGCGAGTTCCCCTTCGTGCCCGTCATT

GACGGCTCCTTCCTGGACGAGAC-~~~~~~~-











AChE/AChE1/AChE1_G119_Focc_aligned.fas


>query

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR7255050.21774423.1:1-90 HWI-ST538:228:D10DPACXX:5:2104:15552:55294

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.69371845.1:12-101 69371845

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.68171938.1:6-95 68171938

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.65093662.2:6-95 65093662

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.65093613.2:6-95 65093613

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.60236701.1:4-93 60236701

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.48677538.1:2-91 48677538

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.48535370.1:9-98 48535370

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.46441643.2:3-92 46441643

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.44466617.2:12-101 44466617

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.41339679.1:4-93 41339679

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.39049671.1:9-98 39049671

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.38712261.1:4-93 38712261

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.33680623.2:6-95 33680623

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.30415825.2:5-94 30415825

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.28309067.2:12-101 28309067

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.27602613.1:4-93 27602613

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.27180808.1:3-92 27180808

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.26461539.2:9-98 26461539

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.24447201.1:3-92 24447201

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.19874692.2:5-94 19874692

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.15764582.2:11-100 15764582

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.13225142.1:5-94 13225142

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.10497818.1:4-93 10497818

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.2991813.1:3-92 2991813

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.2979639.1:3-92 2979639

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.2918014.1:3-92 2918014

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.2917846.1:3-92 2917846

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR7255050.10247918.1:1-89 HWI-ST538:228:D10DPACXX:5:1210:5211:25950

-CCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.25621048.1:1-89 25621048

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGA-

>gnl|SRA|SRR19795995.3231322.2:13-101 3231322

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGA-

>gnl|SRA|SRR7255050.203507.1:1-88 HWI-ST538:228:D10DPACXX:5:1101:10627:59287

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACG--

>gnl|SRA|SRR19795995.16567415.1:2-89 16567415

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACG--

>gnl|SRA|SRR19795995.7203308.1:2-89 7203308

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACG--

>gnl|SRA|SRR7255050.40323054.1:14-100 HWI-ST538:228:D10DPACXX:5:2315:8614:81938

~~~CGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR7255050.18483503.1:1-87 HWI-ST538:228:D10DPACXX:5:1312:4750:89365

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTAC~~~

>gnl|SRA|SRR7255050.12171962.1:1-87 HWI-ST538:228:D10DPACXX:5:1214:3477:33094

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTAC~~~

>gnl|SRA|SRR19795995.70812595.1:15-101 70812595

~~~CGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.70767235.2:15-101 70767235

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTAC~~~

>gnl|SRA|SRR19795995.55755062.1:15-101 55755062

~~~CGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.55755056.1:15-101 55755056

~~~CGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.55754850.1:15-101 55754850

~~~CGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.52265804.2:15-101 52265804

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTAC~~~

>gnl|SRA|SRR19795995.38280723.1:2-88 38280723

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTAC~~~

>gnl|SRA|SRR19795995.34826439.1:2-88 34826439

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTAC~~~

>gnl|SRA|SRR19795995.33914914.1:4-93 33914914

CCCCGGACGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.16635726.2:15-101 16635726

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTAC~~~

>gnl|SRA|SRR19795995.10129904.1:15-101 10129904

~~~CGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.2025595.1:15-101 2025595

~~~CGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.1393397.1:15-101 1393397

~~~CGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR17407430.22052756.2:26-115 22052756

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.20797189.2:26-115 20797189

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.20769389.2:26-115 20769389

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.14657570.2:31-120 14657570

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.14654277.2:31-120 14654277

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.14654156.2:31-120 14654156

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.14654064.2:31-120 14654064

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR7255050.22745860.1:15-100 HWI-ST538:228:D10DPACXX:5:2107:14070:10054

~~~-GGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.55355928.2:16-101 55355928

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTA-~~~

>gnl|SRA|SRR19795995.47280195.2:16-101 47280195

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTA-~~~

>gnl|SRA|SRR19795995.1299142.2:16-101 1299142

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTA-~~~

>gnl|SRA|SRR19795995.44876313.2:2-86 44876313

~~~--GCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR17407430.34706276.2:1-88 34706276

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTGGACGTGTACG--

>gnl|SRA|SRR7255050.16700976.1:1-84 HWI-ST538:228:D10DPACXX:5:1309:12161:8806

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTG~~~~~~

>gnl|SRA|SRR19795995.18625199.1:15-101 18625199

~~~CGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCGCCCTAGACGTGTACGAC

>gnl|SRA|SRR17407430.30212901.2:22-111 30212901

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACGTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.30212900.2:22-111 30212900

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACGTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.30209590.2:22-111 30209590

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACGTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.29790712.2:38-127 29790712

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACGTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.29785838.2:38-127 29785838

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACGTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.25751774.1:47-136 25751774

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACGTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.25738216.1:47-136 25738216

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACGTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.25737881.1:47-136 25737881

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACGTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.25609339.2:34-123 25609339

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACGTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.20632623.2:38-127 20632623

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACGTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.16091866.2:34-123 16091866

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACGTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.15911166.2:42-131 15911166

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACGTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR17407430.15910328.2:42-131 15910328

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACGTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR19795995.39275195.1:2-84 39275195

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGT-~~~~~~

>gnl|SRA|SRR19795995.29054230.1:19-101 29054230

~~~~~~-CGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.10506734.2:1-83 10506734

~~~~~~-CGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.64188325.2:1-82 64188325

~~~~~~--GCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.13819128.2:1-82 13819128

~~~~~~--GCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR7255050.32170614.1:1-84 HWI-ST538:228:D10DPACXX:5:2213:5024:25664

~~~~~~CCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGAACGAC

>gnl|SRA|SRR19795995.42699271.2:2-82 42699271

~~~~~~~~~CGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.21016867.2:2-82 21016867

~~~~~~~~~CGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR17407430.20660555.2:38-127 20660555

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGTTGTTCGGCGGCGGCTTCTAC

TCGGGCACGTCCACCCTGGACGTGTACGAC

>gnl|SRA|SRR19795995.69808459.2:2-81 69808459

~~~~~~~~~-GGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.35052876.2:2-81 35052876

~~~~~~~~~-GGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.27781349.2:2-81 27781349

~~~~~~~~~-GGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.16561810.2:2-81 16561810

~~~~~~~~~-GGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.10981808.1:22-101 10981808

~~~~~~~~~-GGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.7203308.2:22-101 7203308

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGA-~~~~~~~~~

>gnl|SRA|SRR19795995.38158629.2:2-80 38158629

~~~~~~~~~--GCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.9282861.1:23-101 9282861

~~~~~~~~~--GCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.9281028.1:23-101 9281028

~~~~~~~~~--GCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.3998574.1:23-101 3998574

~~~~~~~~~--GCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.4624808.1:24-101 4624808

~~~~~~~~~~~~CCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR17407430.18780199.2:70-150 18780199

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTGGAC~~~~~~~~~

>gnl|SRA|SRR19795995.62920258.2:2-78 62920258

~~~~~~~~~~~~-CCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.16585314.1:2-77 16585314

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCC--~~~~~~~~~~~~

>gnl|SRA|SRR19795995.33135909.2:2-76 33135909

~~~~~~~~~~~~~~~CGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.70767235.1:28-101 70767235

~~~~~~~~~~~~~~~-GCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.65093662.1:28-101 65093662

~~~~~~~~~~~~~~~-GCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.65093613.1:28-101 65093613

~~~~~~~~~~~~~~~-GCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.50698928.1:28-101 50698928

~~~~~~~~~~~~~~~-GCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.50698863.1:28-101 50698863

~~~~~~~~~~~~~~~-GCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR7255050.14910824.1:1-73 HWI-ST538:228:D10DPACXX:5:1304:15671:68659

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCA--~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.60840032.2:1-73 60840032

~~~~~~~~~~~~~~~--CAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.41385430.1:2-74 41385430

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCA--~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.60839832.2:2-73 60839832

~~~~~~~~~~~~~~~~~~AACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.18625199.2:30-101 18625199

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCC~~~~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.16561810.1:30-101 16561810

~~~~~~~~~~~~~~~~~~AACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC

>gnl|SRA|SRR19795995.48535370.2:31-101 48535370

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTC-~~~~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.32419592.1:2-72 32419592

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTC-~~~~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.22099110.1:3-73 22099110

CCCCGGCCGCGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGCTTCTAC

TCGGGCACCTC-~~~~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.31224876.2:1-73 31224876

~~~~~~~~~~~~~~~--CAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGCGGATTCTAC

TCGGGCACCTCCACCCTAGACGTGTACGAC











AChE/AChE1/AChE1_G119_Ttab_aligned.fas


>query

CCAAGGCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAGATCCTGGTATCTG

>gnl|SRA|DRR157303.289485.1:1-101 MG00HS14:510:C66FPACXX:3:1102:8426:74334

-CAAGGCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAGATCCTG~~~~~~-

>gnl|SRA|DRR157297.5824356.2:1-101 MG00HS09:688:C748NACXX:3:1214:11778:30604

-CAAGGCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAGATCCTG~~~~~~-

>gnl|SRA|DRR157294.10554119.2:3-101 MG00HS10:559:C5Y97ACXX:1:2115:14410:96983

~~~~~~~~~-GGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAGATCCTGGTATCTG

>gnl|SRA|DRR157294.4959231.1:1-101 MG00HS10:559:C5Y97ACXX:1:1214:4457:36196

~~~~~~CCGAGGCCCCGCAACGCTGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAGATCCTGGTATC--

>gnl|SRA|DRR157288.7686707.2:1-100 MG00HS10:559:C5Y97ACXX:2:1315:13385:59240

~~~AGGCCGAGGCCCCGCAACGCTGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAGATCCTGG--~~~-

>gnl|SRA|DRR157306.16651057.2:1-96 MG00HS08:574:C5Y0PACXX:7:2303:14445:40603

CCAAGGCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAG~~~~~~~~~~~~-

>gnl|SRA|DRR157306.16620009.2:3-101 MG00HS08:574:C5Y0PACXX:7:2303:4145:24403

~~~~~~~~~-GGCCCCGCAACGCTGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAGATCCTGGTATCTG

>gnl|SRA|DRR157303.15665926.1:2-100 MG00HS14:510:C66FPACXX:3:2216:10633:3645

CCAAGGCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCGAGATC~~~~~~~~~-

>gnl|SRA|DRR157297.16120830.2:1-99 MG00HS09:688:C748NACXX:3:2216:10682:2391

~~~AGGCCGAGGCCCCGCAACGCTGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAGATCCTG~~~~~~-

>gnl|SRA|DRR157303.15030250.2:1-101 MG00HS14:510:C66FPACXX:3:2213:2812:26249

~~~--GCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCAACTCCACGCTCGACGTGTACGACCCCACGATCCTGGTAT---

>gnl|SRA|DRR157303.12630909.1:1-95 MG00HS14:510:C66FPACXX:3:2116:4689:39683

~~~~~~~~~~~~--CCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAGATCCTGGTATCTG

>gnl|SRA|DRR157291.1191588.2:1-98 MG00HS10:559:C5Y97ACXX:1:1108:19478:24797

~~~~~~~~~--GCCCCGCAACGCTGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAGATCCTGGTATCTG

>gnl|SRA|DRR157306.13921835.2:1-94 MG00HS08:574:C5Y0PACXX:7:2206:12750:92941

~~~~~~~~~~~~~~~CGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAGATCCTGGTATCTG

>gnl|SRA|DRR157303.4556069.1:5-101 MG00HS14:510:C66FPACXX:3:1208:6237:34314

CCCAGGCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAGA--~~~~~~~~~-

>gnl|SRA|DRR157300.10349020.1:1-100 MG00HS10:559:C5Y97ACXX:2:2110:10525:33237

~~~AGGCCGAGGCCCCGCAACGCTGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGTACCTCCACGCTCGACGTGTACGACCCCAAGATCCTGG--~~~-

>gnl|SRA|DRR157303.15665926.2:2-94 MG00HS14:510:C66FPACXX:3:2216:10633:3645

CCAAGGCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCC~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157303.3379944.2:8-100 MG00HS14:510:C66FPACXX:3:1201:13152:66345

CCAAGGCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCC~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157303.14058783.2:1-90 MG00HS14:510:C66FPACXX:3:2208:7741:53000

CCAAGGCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGAC~~~~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157306.13192823.2:1-92 MG00HS08:574:C5Y0PACXX:7:2203:16091:15422

~~~~~~~~~~~~~~~--CAACGCTGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAGATCCTGGTATCTG

>gnl|SRA|DRR157300.2616815.2:1-92 MG00HS10:559:C5Y97ACXX:2:1115:19172:15545

~~~~~~~~~~~~~~~--CAACGCTGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAGATCCTGGTATCTG

>gnl|SRA|DRR157303.12375177.1:11-101 MG00HS14:510:C66FPACXX:3:2115:4594:27969

CCCAGGCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACC--~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157303.1727145.2:1-88 MG00HS14:510:C66FPACXX:3:1110:3258:32685

CCAAGGCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACG--~~~~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157303.13440124.1:1-87 MG00HS14:510:C66FPACXX:3:2205:20349:10532

CCAAGGCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTAC~~~~~~~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157303.5688592.1:1-87 MG00HS14:510:C66FPACXX:3:1213:13822:67289

CCAAGGCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTAC~~~~~~~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157288.10133019.1:2-94 MG00HS10:559:C5Y97ACXX:2:2114:13192:65071

~~~~~~~~~~~~~~~-GCAACGCTGCCGTCATGGTCTGGGTGTTCGGGGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCCCAAGATCCTGGTATCTG

>gnl|SRA|DRR157303.7965712.1:1-86 MG00HS14:510:C66FPACXX:3:1309:5442:65353

CCAAGGCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTA-~~~~~~~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157288.7686707.1:10-101 MG00HS10:559:C5Y97ACXX:2:1315:13385:59240

CCCAGGCCGAGGCCCCGCAACGCTGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACGACCC-~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157303.16867853.1:14-101 MG00HS14:510:C66FPACXX:3:2307:8048:8051

CCCAGGCCGAGGCCCCGCAACGCCGCCGTCATGGTCTGGGTGTTCGGCGGGGGCTTCTAC

TCCGGCACCTCCACGCTCGACGTGTACG--~~~~~~~~~~~~~~~~~~-











AChE/AChE1/AChE1_Y330F331_Focc_aligned.fas


>query

-ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR17407430.27803656.1:27-130 27803656

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR17407430.2540986.2:6-109 2540986

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR17407430.2500465.2:6-109 2500465

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR17407430.1071977.1:14-117 1071977

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR17407430.1069784.1:14-117 1069784

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.34952511.1:1-101 34952511

~-CTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGT--

>gnl|SRA|SRR17407430.21462014.2:1-101 21462014

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTG~~~

>gnl|SRA|SRR19795995.30826638.2:2-101 30826638

~-CTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTG~~~

>gnl|SRA|SRR19795995.14410100.2:2-101 14410100

~-CTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTG~~~

>gnl|SRA|SRR19795995.33532869.1:3-101 33532869

~~~~~~AAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.7806556.1:2-100 7806556

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACG~~~~~

>gnl|SRA|SRR19795995.61174741.2:2-99 61174741

~~~~~~~AGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.31092132.1:2-99 31092132

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGAC~~~~~~

>gnl|SRA|SRR19795995.31090736.1:2-99 31090736

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGAC~~~~~~

>gnl|SRA|SRR19795995.72730049.2:2-98 72730049

~~~~~~~-GAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.52908015.2:5-101 52908015

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGA-~~~~~~

>gnl|SRA|SRR19795995.20292814.2:5-101 20292814

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGA-~~~~~~

>gnl|SRA|SRR19795995.1443944.2:5-101 1443944

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGA-~~~~~~

>gnl|SRA|SRR19795995.1443148.2:5-101 1443148

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGA-~~~~~~

>gnl|SRA|SRR17407430.5958393.2:1-97 5958393

~~~~~~~-GAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR17407430.5958101.2:1-97 5958101

~~~~~~~-GAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.68656616.2:6-101 68656616

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGG~~~~~~~~

>gnl|SRA|SRR19795995.10089639.2:6-101 10089639

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGG~~~~~~~~

>gnl|SRA|SRR19795995.57459417.2:7-101 57459417

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAG~~~~~~~~~

>gnl|SRA|SRR19795995.56739115.2:2-96 56739115

~~~~~~~~~~AGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.3430490.1:2-96 3430490

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAG~~~~~~~~~

>gnl|SRA|SRR7255050.21707948.1:7-100 HWI-ST538:228:D10DPACXX:5:2104:2183:38071

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGA-~~~~~~~~~

>gnl|SRA|SRR19795995.48415247.2:2-95 48415247

~~~~~~~~~~-GACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.7922875.2:8-101 7922875

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGA-~~~~~~~~~

>gnl|SRA|SRR19795995.30454489.2:1-93 30454489

~~~~~~~~~~~~ACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.55080495.1:2-93 55080495

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAG~~~~~~~~~~~~

>gnl|SRA|SRR19795995.24826034.2:2-93 24826034

~~~~~~~~~~~~~CCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.1201444.2:2-93 1201444

~~~~~~~~~~~~~CCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR17407430.13661355.1:59-150 13661355

~~~~~~~~~~~~~CCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR17407430.13657935.1:59-150 13657935

~~~~~~~~~~~~~CCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR17407430.29755989.1:1-91 29755989

~~~~~~~~~~~~~-CAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR17407430.29727350.1:1-91 29727350

~~~~~~~~~~~~~-CAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR17407430.3129238.1:1-91 3129238

~~~~~~~~~~~~~-CAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.72410926.2:12-101 72410926

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGG~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.72410926.1:12-101 72410926

~~~~~~~~~~~~~~~AACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.21516107.2:12-101 21516107

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGG~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.21514588.2:12-101 21514588

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGG~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.14490333.2:2-91 14490333

~~~~~~~~~~~~~~~AACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.1156701.1:12-101 1156701

~~~~~~~~~~~~~~~AACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.35298995.2:2-93 35298995

~~~~~~~~~~~~~CCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCAAC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.46553456.2:14-101 46553456

~ACTTCAAGAAGACCAACATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAA-~~~~~~~~~~~~~~~

>gnl|SRA|SRR19795995.45811969.1:14-101 45811969

~~~~~~~~~~~~~~~~-CATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.34291235.2:1-88 34291235

~~~~~~~~~~~~~~~~-CATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.63807319.2:2-88 63807319

~~~~~~~~~~~~~~~~~~ATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.62074102.2:2-88 62074102

~~~~~~~~~~~~~~~~~~ATCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.4767725.1:10-99 4767725

~~~~~~~~~~~~~~~ACAGTCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR17407430.30159077.2:1-86 30159077

~~~~~~~~~~~~~~~~~~~TCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR17407430.24947975.2:1-86 24947975

~~~~~~~~~~~~~~~~~~~TCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR17407430.24947940.2:1-86 24947940

~~~~~~~~~~~~~~~~~~~TCCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.4767725.2:2-86 4767725

~~~~~~~~~~~~~~~~~~~-CCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC

>gnl|SRA|SRR19795995.1201444.1:17-101 1201444

~~~~~~~~~~~~~~~~~~~-CCTGATGGGCAGCAACACGGAGGAGGGATACTACTTCATC

CTGTACTACCTGACGGAGCTGTTCCGCAAGGAGGAGGACGTGTAC











AChE/AChE1/AChE1_Y330F331_Ttab_aligned.fas


>query

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGGGACGACT

>gnl|SRA|DRR157306.505042.1:1-101 MG00HS08:574:C5Y0PACXX:7:1104:7733:9132

~~~--CAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGGG--~~~-

>gnl|SRA|DRR157306.4192657.1:1-101 MG00HS08:574:C5Y0PACXX:7:1207:9781:3282

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAG-~~~~~~~~~-

>gnl|SRA|DRR157303.9302238.1:1-101 MG00HS14:510:C66FPACXX:3:1315:16182:73278

~~~-CCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAT

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGG~~~~~~-

>gnl|SRA|DRR157303.2945042.1:1-97 MG00HS14:510:C66FPACXX:3:1115:14471:62971

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACG--~~~~~~~~~~~~-

>gnl|SRA|DRR157303.18940990.1:1-101 MG00HS14:510:C66FPACXX:3:2316:16536:96761

~~~--CAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAT

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGGG--~~~-

>gnl|SRA|DRR157303.11375655.1:1-101 MG00HS14:510:C66FPACXX:3:2110:14978:72990

~~~-CCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAT

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGG~~~~~~-

>gnl|SRA|DRR157303.1080408.1:1-101 MG00HS14:510:C66FPACXX:3:1107:2322:17769

~~~--CAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAT

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGGG--~~~-

>gnl|SRA|DRR157300.9404182.1:13-101 MG00HS10:559:C5Y97ACXX:2:2105:17880:2299

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGA-~~~~~~~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157300.3475004.2:1-97 MG00HS10:559:C5Y97ACXX:2:1204:14795:34218

~~~~~~~~~~~~~~~ATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAT

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGGGACGACT

>gnl|SRA|DRR157300.3185021.2:1-90 MG00HS10:559:C5Y97ACXX:2:1202:2120:44614

~~~~~~~~~~~~~~~~~~~~~-CCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGGGACGACT

>gnl|SRA|DRR157300.2439417.2:1-101 MG00HS10:559:C5Y97ACXX:2:1114:14091:35934

~~~~~~AACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGGGA-~~~-

>gnl|SRA|DRR157300.2412484.2:1-101 MG00HS10:559:C5Y97ACXX:2:1114:4575:23955

~~~-CCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGG~~~~~~-

>gnl|SRA|DRR157300.16924993.2:3-101 MG00HS10:559:C5Y97ACXX:2:2315:15866:71575

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTG~~~~~~~~~~~~-

>gnl|SRA|DRR157300.12132459.1:1-97 MG00HS10:559:C5Y97ACXX:2:2204:20264:90494

~~~~~~~~~~~~~~~ATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAT

CTGACGGAACTGTTCCGCAAGGAAGAGGACGTGTACGTGAGCCGGGACGACT

>gnl|SRA|DRR157300.11887029.2:1-101 MG00HS10:559:C5Y97ACXX:2:2203:4893:42239

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAG-~~~~~~~~~-

>gnl|SRA|DRR157297.2985985.2:1-101 MG00HS09:688:C748NACXX:3:1115:16957:84191

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAT

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAG-~~~~~~~~~-

>gnl|SRA|DRR157297.2610610.1:1-101 MG00HS09:688:C748NACXX:3:1114:20030:24408

~~~-CCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAT

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGG~~~~~~-

>gnl|SRA|DRR157297.19427598.2:1-101 MG00HS09:688:C748NACXX:3:2316:9611:7944

~~~-CCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAT

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGG~~~~~~-

>gnl|SRA|DRR157297.17132008.1:1-97 MG00HS09:688:C748NACXX:3:2305:21217:34694

~~~~~~~~~~~~~~~ATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAT

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGGGACGACT

>gnl|SRA|DRR157297.16059722.1:1-93 MG00HS09:688:C748NACXX:3:2215:12842:75979

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTG~~~~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157297.14486561.2:1-101 MG00HS09:688:C748NACXX:3:2208:10533:73258

--GACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAT

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCC--~~~~~~-

>gnl|SRA|DRR157294.8630417.2:1-101 MG00HS10:559:C5Y97ACXX:1:2104:11023:19791

~~~--CAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGGG--~~~-

>gnl|SRA|DRR157294.6961928.2:1-101 MG00HS10:559:C5Y97ACXX:1:1310:4137:11832

-AGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTCAGC~~~~~~~~~-

>gnl|SRA|DRR157294.3669831.2:1-96 MG00HS10:559:C5Y97ACXX:1:1206:9638:97626

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTAC~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157294.2295952.2:3-101 MG00HS10:559:C5Y97ACXX:1:1114:8570:58024

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTG~~~~~~~~~~~~-

>gnl|SRA|DRR157294.15836098.1:6-101 MG00HS10:559:C5Y97ACXX:1:2316:17173:6574

~~~~~~~~~~~~~~~-TGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGGGACGACT

>gnl|SRA|DRR157294.15504398.1:1-101 MG00HS10:559:C5Y97ACXX:1:2314:19083:4942

~~~--CAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAT

CTGACGGAACTGTTCCGCAAGGAAGAGGACGTGTACGTGAGCCGGG--~~~-

>gnl|SRA|DRR157294.12930074.1:1-90 MG00HS10:559:C5Y97ACXX:1:2214:8972:48967

~~~~~~~~~~~~~~~~~~~~~-CCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGGGACGACT

>gnl|SRA|DRR157291.2742793.2:4-101 MG00HS10:559:C5Y97ACXX:1:1116:13757:45050

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGT-~~~~~~~~~~~~-

>gnl|SRA|DRR157291.16570005.2:8-101 MG00HS10:559:C5Y97ACXX:1:2316:4142:29523

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGT--~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157291.15855257.2:5-101 MG00HS10:559:C5Y97ACXX:1:2311:7601:98912

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACG--~~~~~~~~~~~~-

>gnl|SRA|DRR157291.11589482.2:1-101 MG00HS10:559:C5Y97ACXX:1:2203:2472:65395

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAG-~~~~~~~~~-

>gnl|SRA|DRR157288.8494666.1:1-97 MG00HS10:559:C5Y97ACXX:2:2104:5029:66403

~~~~~~~~~~~~~~~ATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGGGACGACT

>gnl|SRA|DRR157288.6363574.1:1-101 MG00HS10:559:C5Y97ACXX:2:1308:2577:3207

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAG-~~~~~~~~~-

>gnl|SRA|DRR157288.151756.1:13-101 MG00HS10:559:C5Y97ACXX:2:1101:3486:98440

AAGACCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGA-~~~~~~~~~~~~~~~~~~~~~-

>gnl|SRA|DRR157288.14999364.1:1-101 MG00HS10:559:C5Y97ACXX:2:2313:9991:39415

AAGCCCAACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTTCTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAG-~~~~~~~~~-

>gnl|SRA|DRR157288.14021482.2:1-101 MG00HS10:559:C5Y97ACXX:2:2307:16223:25425

~~~~~~AACATCCTGATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGGGA-~~~-

>gnl|SRA|DRR157288.11630269.1:1-97 MG00HS10:559:C5Y97ACXX:2:2208:2019:61468

~~~~~~~~~~~~~~~ATGGGCTCCAACACGGAGGAGGGCTACTACTTCATCCTGTACTAC

CTGACGGAACTGTTCCGCAAGGAGGAGGACGTGTACGTGAGCCGGGACGACT











AChE/AChE2/AChE2_A201_Focc_aligned.fas


>query

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCTCGG



>gnl|SRA|SRR17407430.28384907.1:29-148 28384907

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCCCGG



>gnl|SRA|SRR17407430.25241544.2:3-122 25241544

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCCCGG



>gnl|SRA|SRR17407430.18245877.1:29-148 18245877

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCCCGG



>gnl|SRA|SRR17407430.13168728.1:29-148 13168728

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCCCGG



>gnl|SRA|SRR17407430.9744795.2:32-147 9744795

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGC-~~~



>gnl|SRA|SRR17407430.26492465.1:1-117 26492465

~~~GACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCCCGG



>gnl|SRA|SRR17407430.6593292.2:34-150 6593292

~~~GACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCCCGG



>gnl|SRA|SRR17407430.6591462.2:34-150 6591462

~~~GACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCCCGG



>gnl|SRA|SRR17407430.3016303.1:29-148 3016303

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCTCCCGG



>gnl|SRA|SRR17407430.1530979.2:1-117 1530979

~~~GACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCCCGG



>gnl|SRA|SRR17407430.1517985.2:1-117 1517985

~~~GACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCCCGG



>gnl|SRA|SRR17407430.31669098.2:1-109 31669098

~~~~~~~~~--CGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCCCGG



>gnl|SRA|SRR17407430.21574184.1:1-109 21574184

~~~~~~~~~--CGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCCCGG



>gnl|SRA|SRR17407430.21574175.1:1-109 21574175

~~~~~~~~~--CGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCCCGG



>gnl|SRA|SRR17407430.6357310.1:1-109 6357310

~~~~~~~~~--CGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCCCGG



>gnl|SRA|SRR17407430.6356354.1:1-109 6356354

~~~~~~~~~--CGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCCCGG



>gnl|SRA|SRR19795995.68189195.2:1-101 68189195

~~~~~~~~~-TCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGC~~~~~~~~~



>gnl|SRA|SRR19795995.64042035.2:1-101 64042035

--GGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCA--~~~~~~~~~~~~~~~



>gnl|SRA|SRR19795995.54187730.2:1-101 54187730

~~~--CAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCC--~~~~~~~~~~~~



>gnl|SRA|SRR19795995.69535464.2:2-101 69535464

~~~~~~~~~ATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCG--~~~~~~~~~



>gnl|SRA|SRR19795995.50556892.2:2-101 50556892

--GGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATC~~~~~~~~~~~~~~~~~~



>gnl|SRA|SRR19795995.46757685.2:1-100 46757685

~~~~~~~~~~~~~~~~~~--CGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCTCGG



>gnl|SRA|SRR19795995.44542212.2:2-101 44542212

--GGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATC~~~~~~~~~~~~~~~~~~



>gnl|SRA|SRR19795995.42742112.2:2-101 42742112

~~~~~~~~~~~~GCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCC--~~~~~~



>gnl|SRA|SRR19795995.42611948.2:2-101 42611948

--GGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATC~~~~~~~~~~~~~~~~~~



>gnl|SRA|SRR19795995.33946410.2:2-101 33946410

--GGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATC~~~~~~~~~~~~~~~~~~



>gnl|SRA|SRR19795995.21812121.2:2-101 21812121

~~~~~~~~~-TCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGG-~~~~~~~~~



>gnl|SRA|SRR19795995.17584860.2:2-101 17584860

--GGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATC~~~~~~~~~~~~~~~~~~



>gnl|SRA|SRR19795995.13297766.2:2-101 13297766

~~~GACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCA--~~~~~~~~~~~~~~~



>gnl|SRA|SRR19795995.17286200.2:3-101 17286200

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCC~~~~~~~~~~~~~~~~~~~~~



>gnl|SRA|SRR19795995.12204621.1:1-99 12204621

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCC~~~~~~~~~~~~~~~~~~~~~



>gnl|SRA|SRR7255050.25020481.1:3-100 HWI-ST538:228:D10DPACXX:5:2112:20162:37379

~~~~~~~~~~~~~~~~~~~~~-GCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCTCGG



>gnl|SRA|SRR19795995.73366509.1:2-99 73366509

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCC-~~~~~~~~~~~~~~~~~~~~~



>gnl|SRA|SRR19795995.68374475.2:2-99 68374475

~~~~~~~~~~~~~~~~~~~~~-GCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCTCGG



>gnl|SRA|SRR19795995.67522163.1:2-99 67522163

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCC-~~~~~~~~~~~~~~~~~~~~~



>gnl|SRA|SRR19795995.67522142.1:2-99 67522142

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCC-~~~~~~~~~~~~~~~~~~~~~



>gnl|SRA|SRR19795995.21923976.2:1-98 21923976

~~~~~~~~~~~~~~~~~~~~~-GCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCTCGG



>gnl|SRA|SRR19795995.2736073.2:1-98 2736073

~~~~~~~~~~~~~~~~~~~~~-GCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCTCGG



>gnl|SRA|SRR19795995.65769031.2:2-101 65769031

~~~GACAACATCGCGGCCGTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCA--~~~~~~~~~~~~~~~



>gnl|SRA|SRR19795995.63542277.2:5-101 63542277

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGC--~~~~~~~~~~~~~~~~~~~~~



>gnl|SRA|SRR19795995.52642032.1:6-101 52642032

~~~~~~~~~~~~~~~~~~~~~~~~GGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCGGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCCATCACCCGCGGCCTCGCTCGG



>gnl|SRA|SRR17407430.4325958.2:52-150 4325958

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCC~~~~~~~~~~~~~~~~~~~~~



>gnl|SRA|SRR17407430.4321065.2:52-150 4321065

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCC~~~~~~~~~~~~~~~~~~~~~



>gnl|SRA|SRR17407430.4320182.2:52-150 4320182

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGCACCTGCTGTCGCCC~~~~~~~~~~~~~~~~~~~~~



>gnl|SRA|SRR17407430.27619195.2:2-101 27619195

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGTACCTGCTGTCGCCCA--~~~~~~~~~~~~~~~~~~



>gnl|SRA|SRR17407430.27593258.2:2-101 27593258

AAGGACAACATCGCGGCCTTCGGCGGCGACCCGGACCTCATCTCGCTCTTCGGCGAGAGC

GCTGGCGCGGGGTCGGTGAGCCTGTACCTGCTGTCGCCCA--~~~~~~~~~~~~~~~~~~













AChE/AChE2/AChE2_A201_Ttab_aligned.fas


>query

~~GGAGAACATCGCGGCCTTCGGCGGGGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTCCACCTGCTGTCGCCCGTGACGCGCGGGCTGGC

>gnl|SRA|DRR157300.12901114.2:1-101 MG00HS10:559:C5Y97ACXX:2:2209:2135:36622

~~~~~~~~~ATCGCGGCCTTCGGCGGGGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTCCACCTGCTGTCGCCCGTGACGCGCGG~~~~~~

>gnl|SRA|DRR157291.15378436.1:1-101 MG00HS10:559:C5Y97ACXX:1:2309:1746:55173

~~~~~~~~~ATCGCGGCCTTCGGCGGGGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTCCACCTGCTGTCGCCCGTGACGCGCGG~~~~~~

>gnl|SRA|DRR157291.2600177.2:1-101 MG00HS10:559:C5Y97ACXX:1:1115:12799:71598

~~~~~~~~~~~CGCGGCCTTCGGCGGGGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTCCACCTGCTGTCGCCCGTGACGCGCGGGC~~~~

>gnl|SRA|DRR157288.14926441.2:1-101 MG00HS10:559:C5Y97ACXX:2:2312:7690:66579

~~~~AGAACATCGCGGCCTTCGGCGGGGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTCCACCTGCTGTCGCCCGTGACG~~~~~~~~~~~

>gnl|SRA|DRR157303.17922419.1:1-101 MG00HS14:510:C66FPACXX:3:2312:20307:42200

~~~~~~~~~ATCGCGGCCTTCGGCGGGGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTCCACCTGCCGTCGCCCGTGACGCGCGG~~~~~~

>gnl|SRA|DRR157288.5698988.2:1-98 MG00HS10:559:C5Y97ACXX:2:1303:12545:86832

~~GGAGAACATCGCGGCCTTCGGCGGGGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTCCACCTGCTGTCGCCCG~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157306.15105073.1:6-101 MG00HS08:574:C5Y0PACXX:7:2212:5821:27707

~~GGAGAACATCGCGGCCTTCGGCGGGGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTCCACCTGCTGTCGCC~~~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157306.18497418.1:1-101 MG00HS08:574:C5Y0PACXX:7:2312:12348:35163

~~~~~~~~~~~~GCGGCCTTCGGGGGTGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTCCACCTGCTGTCGCCCGTGACGCGCGGGCT~~~

>gnl|SRA|DRR157306.13278049.2:1-98 MG00HS08:574:C5Y0PACXX:7:2203:1866:60205

~~GGAGAGCATCGCGGCCTTCGGCGGGGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTCCACCTGCTGTCGCCCG~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157303.6896982.2:1-101 MG00HS14:510:C66FPACXX:3:1303:9984:72539

~~~~~~~~~ATCGCGGCCTTCGGGGGTGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTCCACCTGCTGTCGCCCGTGACGCGCGG~~~~~~

>gnl|SRA|DRR157300.2833524.2:7-101 MG00HS10:559:C5Y97ACXX:2:1116:9435:28806

~~~~~~~~~~~~~~~~~~~~~GGCGGGGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTCCACCTGCTGTCGCCCGTGACGCGCGGGCTGGC

>gnl|SRA|DRR157294.11629230.1:1-101 MG00HS10:559:C5Y97ACXX:1:2206:7587:85464

~~~~~~~~CATCGCGGCCTTCGGGGGTGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTCCACCTGCTGTCGCCCGTGACGCGCG~~~~~~~

>gnl|SRA|DRR157288.14321054.2:7-101 MG00HS10:559:C5Y97ACXX:2:2309:10742:16506

~~~~~~~~~~~~~~~~~~~~~GGCGGGGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTCCACCTGCTGTCGCCCGTGACGCGCGGGCTGGC

>gnl|SRA|DRR157306.18497418.2:1-101 MG00HS08:574:C5Y0PACXX:7:2312:12348:35163

~~~~~~~~~~~CGCGGCCTTCGGGGGTGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTACACCTGCTGTCGCCCGTGACGCGCGGGC~~~~

>gnl|SRA|DRR157303.446819.1:1-101 MG00HS14:510:C66FPACXX:3:1103:13567:64317

~~~~~~AACAGCGCGGCCTTCGGGGGTGACCCCGACCTCATCTCGCTCTTCGGGGAGAGC

GCCGGCGCCGGATCGGTCAGCCTCCACCTGCTGTCGCCCGTGACGCG~~~~~~~~~











AChE/AChE2/AChE2_F290_Focc_aligned.fas


>query

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR17407430.30163463.2:1-123 30163463

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR17407430.30130741.2:1-123 30130741

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR17407430.23995361.2:1-117 23995361

~~~~~~GTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR17407430.19824514.1:1-117 19824514

~~~~~~GTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR17407430.19824438.1:1-117 19824438

~~~~~~GTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR17407430.44447.2:1-117 44447

~~~~~~GTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCCTCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR17407430.27217337.2:38-150 27217337

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCT~~~~~~~

~~~

>gnl|SRA|SRR17407430.12052187.2:38-150 12052187

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCT~~~~~~~

~~~

>gnl|SRA|SRR17407430.15704216.1:1-112 15704216

~~~~~~~~~~~CGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR17407430.15684680.1:1-112 15684680

~~~~~~~~~~~CGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR17407430.13409503.1:1-111 13409503

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCG~~~~~~~~~

~~~

>gnl|SRA|SRR17407430.13409489.1:1-111 13409489

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCG~~~~~~~~~

~~~

>gnl|SRA|SRR17407430.13405060.1:1-111 13405060

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCG~~~~~~~~~

~~~

>gnl|SRA|SRR17407430.31958634.2:1-110 31958634

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCC~~~~~~~~~~

~~~

>gnl|SRA|SRR17407430.31958480.2:1-110 31958480

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCC~~~~~~~~~~

~~~

>gnl|SRA|SRR17407430.22802748.1:1-108 22802748

~~~~~~~~~~~~~~~AAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR17407430.11999817.2:45-150 11999817

~~~~~~~~~~~~~~~~~GATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR17407430.27121403.1:48-150 27121403

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCA-~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR17407430.11991813.1:48-150 11991813

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCA-~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR17407430.15704216.2:49-150 15704216

~~~~~~~~~~~~~~~~~~~~~CTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR17407430.15684680.2:49-150 15684680

~~~~~~~~~~~~~~~~~~~~~CTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR19795995.61097935.2:1-101 61097935

~~~~~~GTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCA~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.39177448.2:1-101 39177448

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCC~~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.39171444.2:1-101 39171444

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCC~~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.29342690.2:1-101 29342690

~~~~~~~~~~~CGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGC-~~~~~~~

~~~

>gnl|SRA|SRR19795995.28259561.2:1-101 28259561

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCC~~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.27672839.1:1-101 27672839

~~~~~~~~~-ACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCG~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.11341225.2:1-101 11341225

~~~~~~~~~~~~~~~~~~~~~CTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CT-

>gnl|SRA|SRR19795995.10327559.2:1-101 10327559

~~CCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCA-~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.10325238.2:1-101 10325238

~~CCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCA-~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.8221886.2:1-101 8221886

~~~~~~~~~~~~~~~~~~~~~CTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CT-

>gnl|SRA|SRR19795995.3432869.2:1-101 3432869

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCC~~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.3417736.2:1-101 3417736

~~~~~~~~~~~~~~~~~~~~~CTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CT-

>gnl|SRA|SRR7255050.15651843.1:1-100 HWI-ST538:228:D10DPACXX:5:1306:18393:53680

~~~~~~~~~~~~-CCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCT~~~~~~~

~~~

>gnl|SRA|SRR7255050.6072513.1:1-100 HWI-ST538:228:D10DPACXX:5:1115:11053:57061

~~~~~GGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAG~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.71630459.2:2-101 71630459

~~~~~~GTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGC-~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.70108477.1:2-101 70108477

-GCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCC~~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.69284408.1:2-101 69284408

~~~~~~~~~-ACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCC~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.68982589.1:2-101 68982589

~~~~~~~~~~~~~~~~~~~~~-TGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CT-

>gnl|SRA|SRR19795995.68229203.2:2-101 68229203

~~~~~~~~~~~~~~~~~~~~~CTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

C--

>gnl|SRA|SRR19795995.66736049.2:2-101 66736049

~~~~~~GTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGC-~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.66517130.2:2-101 66517130

-GCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCC~~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.64424693.2:2-101 64424693

~~~~~~GTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGC-~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.51999626.1:2-101 51999626

~~~~~~-TCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCA~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.47618661.2:2-101 47618661

~~~~~~~~~~~~~~~~~~~~CCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

~~~

>gnl|SRA|SRR19795995.44668430.2:2-101 44668430

~~~~~~~~~~~CGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCG~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.41102563.2:2-101 41102563

~~~~~~~~~~~~~~~~~~~~CCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

~~~

>gnl|SRA|SRR19795995.25684101.2:2-101 25684101

~~~~~~GTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGC-~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.24851531.2:2-101 24851531

~~~~~~~~~~~~GCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGC-~~~~~~~

~~~

>gnl|SRA|SRR19795995.22762459.1:2-101 22762459

-GCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCC~~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.20933963.2:2-101 20933963

~~~~~~~~~~~CGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCG~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.12586998.2:2-101 12586998

-GCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCC~~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.3721337.2:2-101 3721337

~~~CAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCA-~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR17407430.27139853.1:48-150 27139853

CGCCAGGTCGACGCCAAGATCCTGACGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCA-~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.63738540.1:3-101 63738540

~~~~~~~~~~~~~~~~~~~~~~~~TCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR19795995.44196444.1:1-98 44196444

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCT~~~~~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.17221116.2:1-98 17221116

~~~~~~~~~~~~~~~~~~~~~~~~-CGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR19795995.15186377.1:1-101 15186377

-GCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGTCGCCCACCATCGACGGCGTCTTCCTGCCC~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.2067392.2:2-99 2067392

~~~~~~~~~~~~~~~~~~~~~~~~-CGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR19795995.55956944.1:2-98 55956944

CGCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCC-~~~~~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.55631301.2:2-101 55631301

~~~~~~GTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGTGTCTTCCTGCCCAAGC-~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.47335628.2:2-101 47335628

~~~~~~~~~~~~~~CAAGAACCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTC~~~~~~

~~~

>gnl|SRA|SRR19795995.15196899.1:2-101 15196899

-GCCAGGTCGACGCCAAGATCCTGTCGACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGTCGCCCACCATCGACGGCGTCTTCCTGCC~~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR17407430.1732762.2:39-144 1732762

~~~~~~~~~~~~~~~~~GATCCGGTCGACGCAGCCGTGGAACTCGTACTGGGGCATCCGC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR7255050.8633305.1:5-100 HWI-ST538:228:D10DPACXX:5:1206:5190:26441

~~~~~~~~~~~~~~~~~~~~~~~~~~~ACGCAGCAGTGGAACTCGTACTGGGGCATCCTC

GGCTTCCCGTCGGCGCCCACCATCGACGGCGTCTTCCTGCCCAAGCACCCGCTCGACCTG

CTG

>gnl|SRA|SRR17407430.44569.2:4-117 44569

~~~~~~~~~GAAGCCAAGATCCTGTCGACTCAGCAGTGGAACTCGTACTGGGGCATCCTC

TGCTTCCCGTCGGCGAACACCATCGACGGCGTCTTCCTGCCCAAGCACACGCTCGACCTG

CTG
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>query

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157306.18011405.2:1-101 MG00HS08:574:C5Y0PACXX:7:2310:8408:18760

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAG~~~--

>gnl|SRA|DRR157303.4425278.2:1-101 MG00HS14:510:C66FPACXX:3:1207:16607:67588

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAG~~~--

>gnl|SRA|DRR157291.3480420.1:1-101 MG00HS10:559:C5Y97ACXX:1:1205:12043:4785

~~~--GCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCG-

>gnl|SRA|DRR157288.9386791.1:1-101 MG00HS10:559:C5Y97ACXX:2:2110:13657:16586

~~~~~~CAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157300.2041861.1:1-99 MG00HS10:559:C5Y97ACXX:2:1112:12224:12535

~~~~~~--GTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157297.9314446.2:3-101 MG00HS09:688:C748NACXX:3:1315:15984:31803

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGG--~~~--

>gnl|SRA|DRR157303.14147033.2:4-101 MG00HS14:510:C66FPACXX:3:2208:8948:97727

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGG~~~~~~--

>gnl|SRA|DRR157303.3955891.2:4-101 MG00HS14:510:C66FPACXX:3:1205:4077:9809

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGG~~~~~~--

>gnl|SRA|DRR157303.2802103.2:4-101 MG00HS14:510:C66FPACXX:3:1115:19018:3601

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGG~~~~~~--

>gnl|SRA|DRR157297.15243642.1:1-98 MG00HS09:688:C748NACXX:3:2212:17927:26221

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGG~~~~~~--

>gnl|SRA|DRR157297.7681107.1:1-101 MG00HS09:688:C748NACXX:3:1307:8047:85564

~~~--GCAGGGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCG-

>gnl|SRA|DRR157294.7991267.1:1-98 MG00HS10:559:C5Y97ACXX:1:1315:21196:95255

~~~~~~~~~TGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157288.15408903.1:4-101 MG00HS10:559:C5Y97ACXX:2:2315:4877:71373

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGG~~~~~~--

>gnl|SRA|DRR157288.3590558.2:4-101 MG00HS10:559:C5Y97ACXX:2:1207:9467:2780

~~~~~~-AGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCC--

>gnl|SRA|DRR157297.7535600.2:6-101 MG00HS09:688:C748NACXX:3:1307:21131:11385

~~~~~~~~~--GAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157294.5629508.2:6-101 MG00HS10:559:C5Y97ACXX:1:1302:3998:49741

~~~~~~~~~--GAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157303.11063878.1:1-95 MG00HS14:510:C66FPACXX:3:2109:19013:18235

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTG~~~~~~~~~--

>gnl|SRA|DRR157297.18772475.1:1-98 MG00HS09:688:C748NACXX:3:2313:9601:21341

~~~~~~~~~TGGAACTCGTACTGGGGCATCCTGGGCTGCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157297.3121842.2:4-101 MG00HS09:688:C748NACXX:3:1116:10737:42206

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGCGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGG~~~~~~--

>gnl|SRA|DRR157306.17240741.1:8-101 MG00HS08:574:C5Y0PACXX:7:2306:7186:56507

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCT-~~~~~~~~~--

>gnl|SRA|DRR157306.3214732.1:8-101 MG00HS08:574:C5Y0PACXX:7:1201:7232:63606

~~~~~~~~~~~~-ACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157303.17641716.2:8-101 MG00HS14:510:C66FPACXX:3:2311:10146:7360

~~~~~~~~~~~~-ACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157303.16963768.1:8-101 MG00HS14:510:C66FPACXX:3:2307:13884:59156

~~~~~~~~~~~~-ACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157303.5374243.2:8-101 MG00HS14:510:C66FPACXX:3:1212:5612:29451

~~~~~~~~~~~~-ACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157300.13807523.1:8-101 MG00HS10:559:C5Y97ACXX:2:2214:13923:33081

~~~~~~~~~~~~-ACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157306.17973294.2:1-93 MG00HS08:574:C5Y0PACXX:7:2309:17329:100689

~~~~~~~~~~~~--CTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157306.15403851.2:1-93 MG00HS08:574:C5Y0PACXX:7:2213:15222:55615

~~~~~~~~~~~~--CTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157306.10224142.2:1-93 MG00HS08:574:C5Y0PACXX:7:2104:5469:77602

~~~~~~~~~~~~--CTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157303.17167637.2:9-101 MG00HS14:510:C66FPACXX:3:2308:14477:66115

~~~~~~~~~~~~--CTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157303.11302296.2:1-93 MG00HS14:510:C66FPACXX:3:2110:10075:35831

~~~~~~~~~~~~--CTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157303.6471527.1:9-101 MG00HS14:510:C66FPACXX:3:1301:20583:2178

~~~~~~~~~~~~--CTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157303.18365714.2:11-101 MG00HS14:510:C66FPACXX:3:2314:17828:44853

~~~~~~~~~~~~~~~-CGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157300.12908771.1:1-91 MG00HS10:559:C5Y97ACXX:2:2209:16098:40324

~~~~~~~~~~~~~~~-CGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157291.7578741.1:11-101 MG00HS10:559:C5Y97ACXX:1:1311:16164:75894

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCT-~~~~~~~~~~~~--

>gnl|SRA|DRR157294.12930851.2:12-101 MG00HS10:559:C5Y97ACXX:1:2214:4430:49348

~~~~~~~~~~~~~~~--GTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157291.8974286.2:12-101 MG00HS10:559:C5Y97ACXX:1:2104:6002:3825

~~~~~~~~~~~~~~~--GTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157291.105199.1:12-101 MG00HS10:559:C5Y97ACXX:1:1101:16863:67383

~~~~~~~~~~~~~~~--GTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157303.2241096.1:1-89 MG00HS14:510:C66FPACXX:3:1112:2079:64442

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGAC~~~~~~~~~~~~~~~--

>gnl|SRA|DRR157297.14205316.1:1-89 MG00HS09:688:C748NACXX:3:2207:2218:37139

~~~~~~~~~~~~~~~--GTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCG-

>gnl|SRA|DRR157306.1617594.1:11-101 MG00HS08:574:C5Y0PACXX:7:1110:10034:6522

~~~~~~~~~~~~~~~-CGTACTGGGGCGTCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157294.5629508.1:14-101 MG00HS10:559:C5Y97ACXX:1:1302:3998:49741

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGA-~~~~~~~~~~~~~~~--

>gnl|SRA|DRR157306.5496142.2:1-87 MG00HS08:574:C5Y0PACXX:7:1213:16733:21364

~~~~~~~~~~~~~~~~~~--CTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157294.10739737.2:1-87 MG00HS10:559:C5Y97ACXX:1:2201:14347:16457

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGG--~~~~~~~~~~~~~~~--

>gnl|SRA|DRR157303.11907167.1:16-101 MG00HS14:510:C66FPACXX:3:2113:16389:19223

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTG~~~~~~~~~~~~~~~~~~--

>gnl|SRA|DRR157303.3366113.2:16-101 MG00HS14:510:C66FPACXX:3:1201:3147:58232

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTG~~~~~~~~~~~~~~~~~~--

>gnl|SRA|DRR157303.571835.2:16-101 MG00HS14:510:C66FPACXX:3:1104:15994:39679

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTG~~~~~~~~~~~~~~~~~~--

>gnl|SRA|DRR157300.8212559.2:1-86 MG00HS10:559:C5Y97ACXX:2:1314:13627:41651

~~~~~~~~~~~~~~~~~~~~~TGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157294.13002501.1:16-101 MG00HS10:559:C5Y97ACXX:1:2214:14681:90129

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTG~~~~~~~~~~~~~~~~~~--

>gnl|SRA|DRR157291.4698744.1:16-101 MG00HS10:559:C5Y97ACXX:1:1211:14618:65042

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTG~~~~~~~~~~~~~~~~~~--

>gnl|SRA|DRR157303.17167637.1:17-101 MG00HS14:510:C66FPACXX:3:2308:14477:66115

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCT-~~~~~~~~~~~~~~~~~~--

>gnl|SRA|DRR157303.451106.2:17-101 MG00HS14:510:C66FPACXX:3:1103:16193:66745

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCT-~~~~~~~~~~~~~~~~~~--

>gnl|SRA|DRR157297.8202912.1:17-101 MG00HS09:688:C748NACXX:3:1310:19391:41580

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCT-~~~~~~~~~~~~~~~~~~--

>gnl|SRA|DRR157303.17574433.1:18-101 MG00HS14:510:C66FPACXX:3:2310:2737:73223

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGC--~~~~~~~~~~~~~~~~~~--

>gnl|SRA|DRR157291.3480420.2:11-100 MG00HS10:559:C5Y97ACXX:1:1205:12043:4785

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCCAGCACCCGCCGGACC--~~~~~~~~~~~~--

>gnl|SRA|DRR157288.9386791.2:18-101 MG00HS10:559:C5Y97ACXX:2:2110:13657:16586

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGC--~~~~~~~~~~~~~~~~~~--

>gnl|SRA|DRR157303.4377500.2:16-101 MG00HS14:510:C66FPACXX:3:1207:13298:43021

-CCATGCAGTGGAACTCGTACTGGGGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCCCCCGCTG~~~~~~~~~~~~~~~~~~--

>gnl|SRA|DRR157297.14674476.1:1-83 MG00HS09:688:C748NACXX:3:2209:19291:61975

~~~~~~~~~~~~~~~~~~~~~~~~GGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157294.7991267.2:19-101 MG00HS10:559:C5Y97ACXX:1:1315:21196:95255

~~~~~~~~~~~~~~~~~~~~~~~~GGCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157306.6323598.1:20-101 MG00HS08:574:C5Y0PACXX:7:1216:7089:91120

~~~~~~~~~~~~~~~~~~~~~~~~-GCATCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA

>gnl|SRA|DRR157297.14205316.2:13-97 MG00HS09:688:C748NACXX:3:2207:2218:37139

~~~~~~~~~~~~~~~~~~~~~-GGGGCAGCCTGGGCTTCCCTTCGGCGCCCACCATCGAC

GGCGTGTTCCTGCCCAAGCACCCGCTGGACCTGCTGCGGGAGGCCGA
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CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.24676848.2:28-128 24676848

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.14022554.1:9-109 14022554

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.11389558.1:11-111 11389558

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.11389485.1:11-111 11389485

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.11386943.1:11-111 11386943

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.11386919.1:11-111 11386919

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.10386830.2:28-128 10386830

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.5851418.1:10-110 5851418

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.5851403.1:10-110 5851403

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.3378778.1:9-109 3378778

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.777213.1:16-116 777213

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR7255050.18289276.1:1-99 HWI-ST538:228:D10DPACXX:5:1312:2685:50099

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGAC~~~~~~-

>gnl|SRA|SRR19795995.65251178.2:3-101 65251178

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGAC~~~~~~-

>gnl|SRA|SRR19795995.52896531.1:2-100 52896531

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGAC~~~~~~-

>gnl|SRA|SRR19795995.47599027.2:2-100 47599027

--CGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR19795995.30912091.1:2-100 30912091

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGAC~~~~~~-

>gnl|SRA|SRR19795995.25705424.2:3-101 25705424

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGAC~~~~~~-

>gnl|SRA|SRR17407430.15610292.1:1-99 15610292

--CGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR19795995.53505127.2:4-101 53505127

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGA-~~~~~~-

>gnl|SRA|SRR19795995.36657651.1:3-100 36657651

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGA-~~~~~~-

>gnl|SRA|SRR19795995.7168156.1:1-98 7168156

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGA-~~~~~~-

>gnl|SRA|SRR19795995.3409431.2:4-101 3409431

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGA-~~~~~~-

>gnl|SRA|SRR19795995.3409253.2:4-101 3409253

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGA-~~~~~~-

>gnl|SRA|SRR17407430.14027956.2:54-150 14027956

~~~-TGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.13991494.2:54-150 13991494

~~~-TGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.13988893.2:54-150 13988893

~~~-TGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR19795995.43631258.2:6-101 43631258

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGC~~~~~~~~~-

>gnl|SRA|SRR17407430.29766404.1:55-150 29766404

~~~--GCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.23681816.1:1-96 23681816

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGC~~~~~~~~~-

>gnl|SRA|SRR17407430.14706461.1:55-150 14706461

~~~--GCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.777213.2:55-150 777213

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGC~~~~~~~~~-

>gnl|SRA|SRR19795995.70239209.2:1-93 70239209

~~~~~~--CGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR19795995.66909057.2:2-93 66909057

~~~~~~~~~GTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR19795995.47035457.2:1-92 47035457

~~~~~~~~~GTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR19795995.17791004.2:10-101 17791004

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGAC-~~~~~~~~~~~~-

>gnl|SRA|SRR19795995.9374314.1:11-101 9374314

~~~~~~~~~-TGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR19795995.73040655.2:12-101 73040655

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCG~~~~~~~~~~~~~~~-

>gnl|SRA|SRR19795995.23707354.2:2-86 23707354

~~~~~~~~~~~~~~~-TGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.15726992.1:66-150 15726992

CCCGTGCCCGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGG--~~~~~~~~~~~~~~~~~~-

>gnl|SRA|SRR19795995.65684620.2:2-85 65684620

~~~~~~~~~~~~~~~--GTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR19795995.47352738.2:2-85 47352738

~~~~~~~~~~~~~~~--GTGGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR19795995.57631073.1:21-101 57631073

~~~~~~~~~~~~~~~~~~--GATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR19795995.47024430.2:6-86 47024430

~~~~~~~~~~~~~~~~~~--GATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR19795995.47020302.2:6-86 47020302

~~~~~~~~~~~~~~~~~~--GATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR19795995.34669360.1:21-101 34669360

~~~~~~~~~~~~~~~~~~-GGATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACG--~~~-

>gnl|SRA|SRR19795995.24580848.2:6-86 24580848

~~~~~~~~~~~~~~~~~~--GATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR17407430.26024700.2:1-81 26024700

~~~~~~~~~~~~~~~~~~--GATCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR19795995.38837088.2:2-80 38837088

~~~~~~~~~~~~~~~~~~~~~-TCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACGTGTACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-

>gnl|SRA|SRR7255050.2561109.1:8-100 HWI-ST538:228:D10DPACXX:5:1107:12407:88507

~~~~~~--CGTGCTCGTGCGGGTCTACGGCGGCGGCTACATGAGCGGCACCTCCACGCTG

GACATGAACAACGCCGACATGGTGGCCGCGACGAGCGACGT-~~~-











AChE/AChE2/AChE2_G119_Ttab_aligned.fas


>query

-GTGGCGAGCGGAGGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGACGTCATC

GTGGC-~~~~~~~~~~

>gnl|SRA|DRR157306.9612084.1:1-101 MG00HS08:574:C5Y0PACXX:7:2101:9872:22724

~~~~~~~-GCGGAGGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCA~~~~~~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157306.9083261.2:1-101 MG00HS08:574:C5Y0PACXX:7:1314:19530:80260

~~~~~~~~~~~~~~~~~~~TGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGACGTCATC

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157306.8989472.1:1-101 MG00HS08:574:C5Y0PACXX:7:1314:8968:38824

~~~~~~~~~~~~~GGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGAC~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157306.6216186.2:1-101 MG00HS08:574:C5Y0PACXX:7:1216:1570:43038

~~~~~~~~~~~~~~~~~~~~~~CGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGACGTCATC

GTG~~~~~~~~~~~~~

>gnl|SRA|DRR157306.1313180.2:1-101 MG00HS08:574:C5Y0PACXX:7:1108:4430:51885

~~~~~~~~~~~~~~~~~~~-GCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGACGTCATC

G~~~~~~~~~~~~~~~

>gnl|SRA|DRR157303.12501271.2:1-101 MG00HS14:510:C66FPACXX:3:2115:18307:82322

~~~~~~~~~~~~~~~CCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGACGT-~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157303.9976698.2:1-101 MG00HS14:510:C66FPACXX:3:2103:5611:21964

~GTGGCGAGCGGAGGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCG~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157300.8070716.1:1-101 MG00HS10:559:C5Y97ACXX:2:1313:6236:74332

~~~~GCGAGCGGAGGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCC~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157300.7855466.2:1-101 MG00HS10:559:C5Y97ACXX:2:1312:18675:36020

~~~~~~~~~~~~~~~~~~~~~~~~GTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGACGTCATC

GTGGC-~~~~~~~~~~

>gnl|SRA|DRR157300.255365.2:1-101 MG00HS10:559:C5Y97ACXX:2:1102:16154:52034

~~~~~~~~~~GGAGGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGC~~~~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157297.18801237.1:1-101 MG00HS09:688:C748NACXX:3:2313:7890:33601

~~~~~~~~~CGGAGGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAG-~~~~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157291.2465333.1:1-101 MG00HS10:559:C5Y97ACXX:1:1114:2224:96740

~~~~~~~~~CGGAGGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAG-~~~~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157288.13555735.2:1-101 MG00HS10:559:C5Y97ACXX:2:2304:17877:38134

~~~~~~~~~~~~~~~~~~~-GCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGACGTCATC

G~~~~~~~~~~~~~~~

>gnl|SRA|DRR157288.10968846.1:1-101 MG00HS10:559:C5Y97ACXX:2:2204:12244:29516

~~~~~~~~~~-GAGGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCG~~~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157306.2091716.2:1-100 MG00HS08:574:C5Y0PACXX:7:1112:12351:35470

~~~~-CGAGCGGAGGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCC~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157303.3484699.1:1-100 MG00HS14:510:C66FPACXX:3:1202:15150:31771

~~~~~~~~~~~~~~~CCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGACG~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157297.19513226.2:1-100 MG00HS09:688:C748NACXX:3:2316:18836:46008

~GTGGCGAGCGGAGGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGC-~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157303.18776971.1:1-99 MG00HS14:510:C66FPACXX:3:2316:11410:26920

~~~~~~~~~~~~~~~CCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGAC~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157303.3439470.2:1-98 MG00HS14:510:C66FPACXX:3:1202:3208:5505

~~~~~~~~~~GGAGGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACC~~~~~~~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157303.870173.2:1-101 MG00HS14:510:C66FPACXX:3:1106:12215:6323

~~~~~~~~~~~~AGGCCGGTGCCGGTGCTGGTGTGGAGCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGA-~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157300.7136980.2:1-101 MG00HS10:559:C5Y97ACXX:2:1308:20554:78878

~~~~~~~~~CGGAGGCCGGTGCCGGTTCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAG-~~~~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157297.13525894.2:1-101 MG00HS09:688:C748NACXX:3:2203:6618:76313

~~~~~~~~~~~~~~~~~~~~~~CGGTGCTGGTGTGGATCCACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGACGTCATC

GTG~~~~~~~~~~~~~

>gnl|SRA|DRR157291.3253073.2:1-97 MG00HS10:559:C5Y97ACXX:1:1203:8633:72043

~GTGGCGAGCGGAGGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGT-~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157306.6216186.1:1-101 MG00HS08:574:C5Y0PACXX:7:1216:1570:43038

~~~~~~~~~CGGAGGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGGGGCGGGCACCAG-~~~~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157306.8053188.1:1-94 MG00HS08:574:C5Y0PACXX:7:1310:6538:5966

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~TGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGACGTCATC

GTGGC-~~~~~~~~~~

>gnl|SRA|DRR157294.215820.2:1-93 MG00HS10:559:C5Y97ACXX:1:1102:9564:38610

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-GTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGACGTCATC

GTGGC-~~~~~~~~~~

>gnl|SRA|DRR157294.2567037.1:1-90 MG00HS10:559:C5Y97ACXX:1:1116:12213:6712

~GTGGCGAGCGGAGGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCG~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157294.1560710.1:1-98 MG00HS10:559:C5Y97ACXX:1:1110:1918:38463

~~~~~~~~~~~~~~~~-GGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACAGGGTGGCGGTCAGCAGCGACG~~~~~

~~~~~~~~~~~~~~~~

>gnl|SRA|DRR157294.7956377.2:1-88 MG00HS10:559:C5Y97ACXX:1:1315:3479:76892

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~TCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGTACAACGCCGACATGGTGGCGGCCACCAGCGACGTCATC

GTGGC-~~~~~~~~~~

>gnl|SRA|DRR157294.4700071.1:11-100 MG00HS10:559:C5Y97ACXX:1:1212:7849:58388

~GTGGCGAGCGGAGGCCGGTGCCGGTGCTGGTGTGGATCTACGGCGGCGGCTACATGAGC

GGCACCTCCACGCTGGACGTGGACAACGCCG~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~











AChE/AChE2/AChE2_Y330F331_Focc_aligned.fas


>query

CGCGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.27217337.1:7-129 27217337

CGCGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.19707032.1:20-142 19707032

CGCGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.12052187.1:7-129 12052187

CGCGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.19105016.2:1-121 19105016

--CGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.13148252.2:1-121 13148252

--CGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.13115354.2:1-121 13115354

--CGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.2484305.1:23-145 2484305

CGCGAGGCCGAGTTCGACCAGGACACCGAGATCATGATTGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.30163463.1:1-118 30163463

CGCGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCC--

~~~

>gnl|SRA|SRR17407430.30130741.1:1-118 30130741

CGCGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCC--

~~~

>gnl|SRA|SRR17407430.27139853.2:1-121 27139853

CGCGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCCC

G--

>gnl|SRA|SRR17407430.27121403.2:1-121 27121403

CGCGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCCC

G--

>gnl|SRA|SRR17407430.13111048.2:1-121 13111048

--CGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGACTCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.11991813.2:1-121 11991813

CGCGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCCC

G--

>gnl|SRA|SRR17407430.35457858.2:1-112 35457858

~~~~~~~~~--GTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.35456151.2:1-112 35456151

~~~~~~~~~--GTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.31877945.2:1-112 31877945

~~~~~~~~~--GTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.295186.1:1-104 295186

~~~~~~~~~~~~~~~~~~-AGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.293883.1:1-104 293883

~~~~~~~~~~~~~~~~~~-AGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.293882.1:1-104 293882

~~~~~~~~~~~~~~~~~~-AGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.292288.1:1-104 292288

~~~~~~~~~~~~~~~~~~-AGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.290546.1:1-104 290546

~~~~~~~~~~~~~~~~~~-AGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.288736.1:1-104 288736

~~~~~~~~~~~~~~~~~~-AGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.287301.1:1-104 287301

~~~~~~~~~~~~~~~~~~-AGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR19795995.30212768.2:1-101 30212768

~~~~~~~~~~~~~~~-ACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTC~~~

~~~

>gnl|SRA|SRR19795995.13420972.2:1-101 13420972

~~~~~~~~~~~~~~~~~~~~~-ACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR17407430.289163.1:1-104 289163

~~~~~~~~~~~~~~~~~~-AGGACACCGAGATCATGGTCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR7255050.36892917.1:1-100 HWI-ST538:228:D10DPACXX:5:2308:6805:57049

~~~~~~~~~~~~~~~~~~~~~GACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

G--

>gnl|SRA|SRR7255050.27741898.1:1-100 HWI-ST538:228:D10DPACXX:5:2202:15625:39932

~~~~~~~~~--GTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCC~~~~~~~~~

~~~

>gnl|SRA|SRR7255050.2515301.1:1-100 HWI-ST538:228:D10DPACXX:5:1107:17205:77697

~~~GAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGG--~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.47335628.1:2-101 47335628

~~~~~~~~~GAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGC--~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.46226569.1:2-101 46226569

~~~~~~~~~GAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGC--~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.41055905.2:2-101 41055905

~~~~~~~~~--GTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCC~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.40234952.2:2-101 40234952

~~~~~~~~~~~~~~~GACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCT--~~~

~~~

>gnl|SRA|SRR19795995.39756318.2:2-101 39756318

~~~~~~~~~~~~~~~~~~~~~--CACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR19795995.33796975.2:2-101 33796975

~~~~~~~~~--GTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCC~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.29803119.1:1-100 29803119

CGCGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACA--~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.24362601.2:2-101 24362601

~~~~~~~~~~~~~~~~~~~~~--CACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR19795995.22282912.2:2-101 22282912

~~~~~~~~~~~~~~~~~~CAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCC--

~~~

>gnl|SRA|SRR19795995.16238282.2:2-101 16238282

~~~~~~GCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACG--~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.11507033.2:2-101 11507033

~~~~~~~~~~~~~~~~~~--GGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

~~~

>gnl|SRA|SRR19795995.11505695.2:2-101 11505695

~~~~~~~~~~~~~~~~~~--GGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

~~~

>gnl|SRA|SRR19795995.11341225.1:2-101 11341225

~~~--GGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGAC~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.8221886.1:2-101 8221886

~~~--GGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGAC~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.7296367.2:2-101 7296367

~~~~~~~~~~~~~~~--CCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTC~~~

~~~

>gnl|SRA|SRR19795995.4234304.1:2-101 4234304

~~~~~~GCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACG--~~~~~~~~~~~~

~~~

>gnl|SRA|SRR17407430.9646742.1:1-100 9646742

~~~~~~~~~~~~~~~~~~~~~--CACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR19795995.68229203.1:2-100 68229203

CGCGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGAC~~~~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.43024232.2:1-99 43024232

~~~~~~~~~~~~~~~~~~~~~~~~ACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR19795995.8928891.2:1-99 8928891

~~~~~~~~~~~~~~~~~~~~~~~~ACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR19795995.72480806.2:2-99 72480806

~~~~~~~~~~~~~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR19795995.53590375.2:2-99 53590375

~~~~~~~~~~~~~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR19795995.51276789.2:4-101 51276789

CGCGAGGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGA-~~~~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.35998866.2:2-99 35998866

~~~~~~~~~~~~~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR19795995.33074753.2:1-98 33074753

~~~~~~~~~~~~~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR19795995.13551910.2:2-99 13551910

~~~~~~~~~~~~~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR7255050.40255213.1:1-100 HWI-ST538:228:D10DPACXX:5:2315:15818:68748

~~~~~~--CGAGTTCGACCAGGACACCGAGATCATGATCGGCTACAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGG~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.22126348.1:2-101 22126348

~~~~~~~~~-AGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGAGCC-~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.7058571.2:2-98 7058571

~~~~~~~~~~~~~~~~~~~~~~~~--CGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTTCCTC

GCC

>gnl|SRA|SRR19795995.72806994.2:2-97 72806994

~~~--GGCCGAGTTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAA-~~~~~~~~~~~~~~~~~~

~~~

>gnl|SRA|SRR19795995.41638035.2:1-99 41638035

~~~~~~~~~~~~~~~~~~~~~~~~ACCGAGATCATGATCGGCTCCAACCAGGACGAGGGC

ACCTACTTTATCCTGTACGACTTCATGGAATCGTTTGACAAGGACGGGCCCAGCTACCTC

GCC
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TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157306.17240741.2:1-101 MG00HS08:574:C5Y0PACXX:7:2306:7186:56507

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAG-~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157306.12954282.2:1-101 MG00HS08:574:C5Y0PACXX:7:2201:13370:85990

~~~~~~CAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCT-~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157306.7419771.1:1-101 MG00HS08:574:C5Y0PACXX:7:1306:14165:96847

~~~--CCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCC--~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157306.5982487.1:1-101 MG00HS08:574:C5Y0PACXX:7:1215:4843:39186

~~~~~~-AGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTG~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157306.3776429.1:1-101 MG00HS08:574:C5Y0PACXX:7:1204:18698:82061

~~~~~~--GGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGG--~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157306.3516309.2:1-101 MG00HS08:574:C5Y0PACXX:7:1203:2538:33877

~~~~~~-AGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTG~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.18820628.1:1-101 MG00HS14:510:C66FPACXX:3:2316:4517:46058

~~~~~~-AGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTG~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.16817309.2:1-101 MG00HS14:510:C66FPACXX:3:2306:19159:78843

~~~~~~-AGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTG~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.10914356.1:1-101 MG00HS14:510:C66FPACXX:3:2108:4853:42030

~~~~~~-AGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTG~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.10584425.2:1-101 MG00HS14:510:C66FPACXX:3:2106:3160:66536

~~~~~~-AGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTG~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.8379172.2:1-101 MG00HS14:510:C66FPACXX:3:1311:3345:63726

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAG-~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.571835.1:1-101 MG00HS14:510:C66FPACXX:3:1104:15994:39679

~~~--CCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCC--~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157300.3570759.2:1-101 MG00HS10:559:C5Y97ACXX:2:1204:3015:91172

~~~-ACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTC~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157300.2704594.1:1-101 MG00HS10:559:C5Y97ACXX:2:1115:14347:64095

~~~~~~~~~--CACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCC--~~~~~~

~~~~~~

>gnl|SRA|DRR157291.14824449.1:1-101 MG00HS10:559:C5Y97ACXX:1:2306:3142:45313

~~~--CCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCC--~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157291.2005234.2:1-101 MG00HS10:559:C5Y97ACXX:1:1112:9391:33458

~~~--CCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCC--~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157306.16000379.1:1-100 MG00HS08:574:C5Y0PACXX:7:2216:20710:6426

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157306.15867550.2:1-100 MG00HS08:574:C5Y0PACXX:7:2215:3402:49881

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157306.8639864.1:1-100 MG00HS08:574:C5Y0PACXX:7:1312:19980:77932

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157306.8487947.2:2-101 MG00HS08:574:C5Y0PACXX:7:1312:11878:8550

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCA--~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157306.8284062.2:1-100 MG00HS08:574:C5Y0PACXX:7:1311:3738:13807

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157306.8284062.1:1-100 MG00HS08:574:C5Y0PACXX:7:1311:3738:13807

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157303.15220236.1:1-100 MG00HS14:510:C66FPACXX:3:2214:18417:12168

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157303.10378509.1:1-100 MG00HS14:510:C66FPACXX:3:2105:14829:50716

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157303.7106611.2:2-101 MG00HS14:510:C66FPACXX:3:1304:19547:94899

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCA--~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.4609067.2:1-100 MG00HS14:510:C66FPACXX:3:1208:20223:60712

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157303.3319916.1:1-100 MG00HS14:510:C66FPACXX:3:1201:18477:28554

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157300.13327468.2:1-100 MG00HS10:559:C5Y97ACXX:2:2211:16121:65143

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCA--~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157300.6282894.2:1-100 MG00HS10:559:C5Y97ACXX:2:1303:6692:99163

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157297.11797596.1:1-100 MG00HS09:688:C748NACXX:3:2111:2481:50721

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157297.4265906.1:1-100 MG00HS09:688:C748NACXX:3:1206:6027:87276

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157294.8842964.1:1-100 MG00HS10:559:C5Y97ACXX:1:2105:4295:55159

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157291.7804323.2:1-100 MG00HS10:559:C5Y97ACXX:1:1313:15753:7065

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157291.4289401.2:1-100 MG00HS10:559:C5Y97ACXX:1:1209:19600:59968

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157291.4193069.1:1-100 MG00HS10:559:C5Y97ACXX:1:1209:18596:12456

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157288.1686219.2:1-100 MG00HS10:559:C5Y97ACXX:2:1111:8017:14434

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157303.16766207.2:3-101 MG00HS14:510:C66FPACXX:3:2306:10378:51705

~~~~~~~~~~~~--CGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157300.5854241.2:3-101 MG00HS10:559:C5Y97ACXX:2:1301:1501:33959

~~~~~~~~~~~~--CGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157300.2704594.2:3-101 MG00HS10:559:C5Y97ACXX:2:1115:14347:64095

~~~~~~~~~~~~--CGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157297.15697871.1:1-99 MG00HS09:688:C748NACXX:3:2214:17561:25791

~~~~~~~~~~~~--CGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157294.11470047.1:1-99 MG00HS10:559:C5Y97ACXX:1:2205:11067:84518

~~~~~~~~~~~~--CGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157294.5814967.1:1-99 MG00HS10:559:C5Y97ACXX:1:1303:17395:72241

~~~~~~~~~~~~--CGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157288.11714548.2:1-99 MG00HS10:559:C5Y97ACXX:2:2209:14266:10571

~~~~~~~~~~~~--CGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157303.10608308.2:1-101 MG00HS14:510:C66FPACXX:3:2106:16127:78668

~~~~~~~~~~~~ACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAGGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157303.10547477.1:1-101 MG00HS14:510:C66FPACXX:3:2106:3360:47139

~~~--CCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAGGACACGTCCAGCTTCC--~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.8339749.1:1-101 MG00HS14:510:C66FPACXX:3:1311:15989:45227

~~~~~~-AGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAGGACACGTCCAGCTTCCTG~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157297.18772475.2:1-101 MG00HS09:688:C748NACXX:3:2313:9601:21341

~~~~~~--GGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAGGACACGTCCAGCTTCCTGG--~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157297.4620153.1:1-101 MG00HS09:688:C748NACXX:3:1208:20359:69909

~~~~~~~~~~~~ACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACACAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157291.4144191.2:1-101 MG00HS10:559:C5Y97ACXX:1:1208:15493:86970

~~~~~~-AGGACCCCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTG~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.13842022.1:1-97 MG00HS14:510:C66FPACXX:3:2207:2989:38189

~~~~~~~~~~~~~~~-AGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157303.10987477.2:1-100 MG00HS14:510:C66FPACXX:3:2108:19870:76998

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAGGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157303.7534303.2:5-101 MG00HS14:510:C66FPACXX:3:1307:10557:42846

~~~~~~~~~~~~~~~-AGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157300.15605142.1:1-100 MG00HS10:559:C5Y97ACXX:2:2308:11896:56201

~~~~~~~~~~~~-CCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAGGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157306.4139838.1:6-101 MG00HS08:574:C5Y0PACXX:7:1206:2322:76191

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACG~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157306.3457003.2:6-101 MG00HS08:574:C5Y0PACXX:7:1202:20274:100030

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACG~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157306.3257007.1:6-101 MG00HS08:574:C5Y0PACXX:7:1201:1666:87706

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACG~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157306.825987.2:6-101 MG00HS08:574:C5Y0PACXX:7:1105:7145:90551

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACG~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.10519945.1:3-101 MG00HS14:510:C66FPACXX:3:2106:4074:32600

~~~~~~~~~~~~--CGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAGGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157303.8910407.2:3-101 MG00HS14:510:C66FPACXX:3:1314:16030:5599

~~~~~~~~~~~~--CGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAGGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157303.6113845.1:1-99 MG00HS14:510:C66FPACXX:3:1215:12946:52716

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAGGACACGTCC~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157300.6038365.1:6-101 MG00HS10:559:C5Y97ACXX:2:1302:15500:45872

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACG~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157300.5854241.1:6-101 MG00HS10:559:C5Y97ACXX:2:1301:1501:33959

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACG~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157297.12063796.2:1-99 MG00HS09:688:C748NACXX:3:2112:2604:64020

~~~~~~~~~~~~--CGAGATCATGATCGGCTCCAACCAGGACGCAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157297.227081.2:6-101 MG00HS09:688:C748NACXX:3:1102:1785:42067

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACG~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157294.13692322.1:6-101 MG00HS10:559:C5Y97ACXX:1:2303:11136:45455

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACG~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157291.7813472.1:6-101 MG00HS10:559:C5Y97ACXX:1:1313:6502:12864

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACG~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157291.2005234.1:6-101 MG00HS10:559:C5Y97ACXX:1:1112:9391:33458

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACG~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157291.1672471.2:1-99 MG00HS10:559:C5Y97ACXX:1:1110:5282:71001

~~~~~~~~~~~~--CGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACGAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157306.14738986.2:1-95 MG00HS08:574:C5Y0PACXX:7:2210:17149:67594

~~~~~~~~~~~~~~~~~~ATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157306.12613400.2:1-95 MG00HS08:574:C5Y0PACXX:7:2116:19805:23367

~~~~~~~~~~~~~~~~~~ATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157306.10228698.2:1-95 MG00HS08:574:C5Y0PACXX:7:2104:5072:80071

~~~~~~~~~~~~~~~~~~ATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157306.5313190.2:1-95 MG00HS08:574:C5Y0PACXX:7:1212:4182:35170

~~~~~~~~~~~~~~~~~~ATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157297.9207786.1:7-101 MG00HS09:688:C748NACXX:3:1314:6883:85943

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACAC-~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157297.2753519.2:1-98 MG00HS09:688:C748NACXX:3:1114:1849:84738

TTCGACCAGGACACCGAGACCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTC-~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157291.6224468.2:7-101 MG00HS10:559:C5Y97ACXX:1:1304:20033:63001

-TCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACG~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157306.8078260.1:1-94 MG00HS08:574:C5Y0PACXX:7:1310:16973:17313

~~~~~~~~~~~~~~~~~~-TCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157306.495286.1:5-101 MG00HS08:574:C5Y0PACXX:7:1104:16603:3350

~~~~~~~~~~~~~~~-AGATCATGATCGGCTCCAACCAGGACCAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157294.8109303.1:8-101 MG00HS10:559:C5Y97ACXX:1:1316:16683:61634

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACA--~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157288.8908429.1:1-94 MG00HS10:559:C5Y97ACXX:2:2107:12206:17316

~~~~~~~~~~~~~~~~~~-TCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157306.13840998.1:1-93 MG00HS08:574:C5Y0PACXX:7:2206:8116:54564

~~~~~~~~~~~~~~~~~~--CATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157306.552061.2:6-101 MG00HS08:574:C5Y0PACXX:7:1104:11155:36148

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCCGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACG~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.12321023.2:6-101 MG00HS14:510:C66FPACXX:3:2115:5404:4190

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAGGACACG~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.800202.1:6-101 MG00HS14:510:C66FPACXX:3:1105:12030:66202

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAGGACACG~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157306.15403851.1:1-91 MG00HS08:574:C5Y0PACXX:7:2213:15222:55615

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAG--~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157294.1406838.2:1-91 MG00HS10:559:C5Y97ACXX:1:1109:3649:55595

~~~~~~~~~~~~~~~~~~~~~-TGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157306.3516309.1:12-101 MG00HS08:574:C5Y0PACXX:7:1203:2538:33877

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAA~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.10052954.2:12-101 MG00HS14:510:C66FPACXX:3:2103:18964:66417

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAA~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157300.6922531.2:6-101 MG00HS10:559:C5Y97ACXX:2:1307:8396:51999

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGACCTTCGACAACGACACG~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.15609968.2:12-100 MG00HS14:510:C66FPACXX:3:2215:7009:78839

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAA-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.8864421.2:13-101 MG00HS14:510:C66FPACXX:3:1313:12583:84640

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAA-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157303.6469562.2:1-89 MG00HS14:510:C66FPACXX:3:1216:7510:99857

~~~~~~~~~~~~~~~~~~~~~~~~ATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157303.6374980.1:1-101 MG00HS14:510:C66FPACXX:3:1216:9408:61785

~~~~~~~~~--CACCGAGATCATGATCGGCTCCAACCAGGACGAATGCACCTATTTCATC

CTGTACGACTTCATAGAGTCCTTCGACAAGGACACGTCCAGCTTCCGGGCCC--~~~~~~

~~~~~~

>gnl|SRA|DRR157303.5370883.2:1-92 MG00HS14:510:C66FPACXX:3:1212:11046:27766

~~~~~~~~~~~~~~~~~~~~~ATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAGGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157303.5062909.2:13-101 MG00HS14:510:C66FPACXX:3:1210:9872:84318

TTCGACCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAA-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

>gnl|SRA|DRR157300.8801569.2:1-89 MG00HS10:559:C5Y97ACXX:2:2101:11080:28718

~~~~~~~~~~~~~~~~~~~~~~~~ATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGACTTCATGGAGTCCTTCGACAAAGACACGTCCAGCTTCCTGGCCCG-~~~~~~

~~~~~~

>gnl|SRA|DRR157291.7813472.2:1-101 MG00HS10:559:C5Y97ACXX:1:1313:6502:12864

~~~--CCAGGACACCGAGATCATGATCGGCTCCAACCAGGACGAAGGCACCTATTTCATC

CTGTACGGCTCCATTGGGTCCTTCGACAAAGACACGTCCAGCTTCC--~~~~~~~~~~~~

~~~~~~
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>KAE8747766.1

------------------------------------------------------------

------------------------------------------MAPK--------------

------YKLHYFDVTALGEPIRFLLSYGNLD--WEDI-RYD-------DAKWAESKS-KM

PFGQMPVLDI----DGKIYAQSTAISRYLAKQV-G-------LSGKDDLENLQIDQAVDL

FHDFRQK-------IGGWFYDP---------------------------IPES----KAA

KEK-DL-KDQVTFYLKKFEQIVKD-NNGFLVNGKLTWADVYFVAPLKYFKF--IY-----

--GSDFTEGYPALQELVKKVEA-TPAIASYIAKRPAGDR---------------------

------------------------------------------------------------

----------------------

>KAE8749917.1

MVFLY-------------------------------------------------------

-------------------------------------LISATTASK--------------

------YKLHYFDVTALGEPIRFLLAYGNLD--WEDI-RYD-------DAKWAEAKT-KM

PFGQMPILDV----DGKIYAQSTAISRCLAKQV-G-------LSGKDDLENLQIDMAVDL

FHDFRQK-------VGGWFNDP---------------------------IPES----KGA

KLI-QL-KDELPFYLSRFEQIVKE-NNGFLVNGKMTWADVYFVAPLKYYKY--IM-----

--QKDFLEGYPLLQDLVKKVES-TPAIASYIAQRPAGNRX--------------------

------------------------------------------------------------

----------------------

>KAE8746321.1A_CDS

------------------------------------------------------------

------------------------------------------MAPK--------------

------YTLHYFDVTGLGEPIRFLLAYGNIE--WEDI-RYD-------DDEFEKVKS-KM

PFGQMPVLHV----DDKIYAQSTAISRYLAKQV-G-------LSGKDDLENLLIDQAVDL

FHDFRQK-------IGDWFYDP---------------------------IPAS----KAA

KVA-QL-KDHFPFYLNKFEQIVKE-NNGFLVNGKLTWADVFFVAPLNYFKY--IN-----

--KRDFLEGYPLLQELVKKVES-TPAIASYIAKRPPGNK---------------------

------------------------------------------------------------

----------------------

>KAE8746321.1B_CDS

------------------------------------------------------------

------------------------------------------MAPK--------------

------YTLHYFDVTALGEPIRFLFAYGNIK--WEDI-RYD-------DDQFEKVKS-KM

PFGQMPVLYI----DDKVYAQSTAISRY-PRQV-G-------LSGKDDLENLLIDQAVDL

FHDFRQK-------IGDWFYDP---------------------------IPAS----KAA

KEA-QL-KDQMPFYLNKFEQIVKE-NNGFLVNGKLTWADIYFVAPLKYFKS--LV-----

--ARDFLEGYPLLQELVKKVES-IPAIASYIAKRPPGNQ---------------------

------------------------------------------------------------

----------------------

>KAE8746461.1

------------------------------------------------------------

------------------------------------------MAPK--------------

------YKLHYFDLTALGEPIRYLLSYGNLD--WEDI-RYS-------YAQWETVKS-TM

PYGQMPVLYI----DDKIFAQSSAISRYLAKQV-G-------LSGKDDLENLQIDQAVDL

FHDF------------------------------------------------------PA

KKD-RL-KEQVPFYLDKFQEIVKE-NKGYLVNGKLTWADIYFVAPLKYYKA--LM-----

--ARDFLEGYPLLQELVRKVES-TPPIAKYIAQRPVGDK---------------------

------------------------------------------------------------

----------------------

>KAE8750822.1

------------------------------------------------------------

------------------------------------------MAPK--------------

------YILHYFDLTALGEPIRYLLSYGNIN--WEDN-RYS-------AAQWETIKS-TM

PYGQMPVLHI----DDKIFAQSSAISRYLAKRV-G-------LSGKDDLENLQIDQAVDL

YHDFRQK-------ISEWYYDP---------------------------IPES----KAA

KEV-LL-KEQVPFYLNKFQQIVKE-NKGFLVNGKLTWADIYFVAPLKYFKD--LY-----

--GRDFLEGYPLLQELVKKVES-TPAIAKYIAKRPVGDRW-----RDPDFKYTLKYH---

------------------------------------------------------------

-----------F----------

>tp_03532RA 

------------------------------------------------------------

--------------------------------------------PK--------------

------YKLHYFNVTALGEPVRYLLAYGKAD--WEDI-RYE-------AEDWEKVKA-KM

PFGQMPVLDV----DGKFHAQSVALSRYLAKQY-G-------LAGKDDLENLQIDIAVDL

FGDFRTK-------IGGWYYDA---------------------------FPES----KAA

KEG-PLFKEQI--YLNKFEE--KA-NGGYLVNGKLTWADIYFVAPLNYFKA--LT-----

--GNDFLVGYPGLQALVKTVES-QPDIAAYIAKRPMPGV---------------------

------------------------------------------------------------

----------------------

>tp_00848RA 

------------------------------------------------------------

--------------------------------------------PK--------------

------YVLHYFNFTSLGEPIRFLLAYGKAD--WEDI-RYE-----RWGDDWQKAK----

PCGTMPILIV----DGKQYAQSAAIARYLAKQY-G-------LAGKDDMESLQIDIVVDV

CADLFSK-------IGAWHYDP---------------------------LPDS----KAS

KEA-PLLKEQVPFCLAKLEEIVKA-NGGYLVNGKLTLADIFFAAPLNWYIA--VT-----

--KTNLLQAYPTLQALVKKVES-QPEIASYIASRPTN-----------------------

------------------------------------------------------------

----------------------

>KAE8748025.1_correct_CDS

------------------------------------------------------------

------------------------------------------MAPC--------------

----TSYKLHYFHLAGLGEPIRYMLHYGGLP--FEDI-RIG-------AKDWPEHKK-KM

PFGTMPVLEV----DGVMFTQSRAICRFLAGRV-G-------LAGGGPEECLRIDEVVDA

FNDLRAA-------VADWFYDG---------------------------NAQT----KTP

KLG-PLLDKTIPFYLVKFEAMTKA-NGGYLANSKLSWADLYFCAPMTWFDA--ML-----

--GRSVLDGYPGLQELRRRVDA-LPGVAAYVASRTNAEKLCPRFAGQ-------------

------------------------------------------------------------

----------------------

>tp_02771RA 

------------------------------------------------------------

------------------------------------------GAPIAVPGA---------

-AGRPSYRLHYFALAGLGEPVRYLLHYGRIP--FEDV-RID-------AKQWPEHKK-KM

PFGTMPVLEV----DGVMYTQSRAICRYLAGQV-G-------LQGATPEECLHIDIVVET

FNDLRAGTNRYLEPVADWFYDA---------------------------NPET----KAT

KLR-PLMEKTA--YLSKFEA--EA-NGGYLANHKLTWADVYFCAPLTWFDA--ML-----

--RQNVLEGYPALQALRRRVDA-LPGVADYVKSRHNAE----------------------

------------------------------------------------------------

----------------------

>DmGSTS1

MA-------------------------------------------------DEAQAPPAE

GAPPAEGEAPPPA--------------EGAEGA----VEGGEAAPPAEPAE---------

-PIKHSYTLFYFNVKALAEPLRYLFAYGNQE--YEDV-RVT-------RDEWPALKP-TM

PMGQMPVLEV----DGKRVHQSISMARFLAKTV-G-------LCGATPWEDLQIDIVVDT

INDFRLK-------IAVVSYEP---------------------------EDEI----KEK

KLV-TLNAEVIPFYLEKLEQTVKD-NDGHLALGKLTWADVYFAGITDYMNY--MV-----

--KRDLLEPYPALRGVVDAVNA-LEPIKAWIEKRPVTEV---------------------

------------------------------------------------------------

----------------------

>BtMEAM1GST-s1  

------------------------------------------------------------

------------------------------------------MAPP--------------

-------KLTYFPIRGLGEPIRFVLSYANEK--FIDD-RIT-------TEDWPKIKP-TT

PFGKLPILEI----DGKIVNQTAAICRYYAKKA-G-------IAGKDDWEALLIDATVGT

FDDMRMA-------ISGYHTDP---------------------------NEES----KAK

KYD-ILIKETIPFYMGRLDKQVEE-NEGFFVNGKLSWADLWVVALLGTMSY--FA-----

--KIDLVEDYPNVRALKDKVLS-IPQIKAWVAKRPLTDY---------------------

------------------------------------------------------------

----------------------

>BtMEAM1GST-s2

------------------------------------------------------------

------------------------------------------MAPP--------------

-------KLTYFSVKGLGEPVRFILSYANVE--FIDD-RVNF------VEDWPKVKP-TT

PFGKLPVLEV----DGKKVTQASAICRYYAKKC-G-------LVGKDDWEDLLIDATVGT

FDDMRQA-------ISTYFYDQ---------------------------NEES----KKK

KLD-LLIKETIPFYMERLEKQIKE-NGGYLVNGKLTWADLWVVSLLDLVNK--YT-----

--ERTLEEKYPLIIALKEKVLA-IPSIKAWVAKRPVTDW---------------------

------------------------------------------------------------

----------------------

>BtMEAM1GST-s5  

------------------------------------------------------------

------------------------------------------MGPP--------------

-------KLTYFSLKGAGETIRFILSYANEE--FIDE-RIDF------VKDWPKIKP-TT

PFGKLPILEV----DGKVATQTSAICRYYAKKC-G-------LAGKDDWEDLLIDATVGT

FDDMRLA-------ITNSHYET---------------------------NEES----KKK

KIE-LLNRETIPFYMERLEKQIKE-NDGYFVNGRLTWADLWIVALLDLVNK--TM-----

--KRTLEEKYPLFEALRDKVLA-IPSIKAWVAKRPKTDW---------------------

------------------------------------------------------------

----------------------

>BtMEAM1GST-s4  

------------------------------------------------------------

------------------------------------------MAPP--------------

-------KLTYFPIKGLAEPIRFIFAYANEE--FIDD-RID-------ANNWPTIKP-TT

PFGKLPVLDI----DGKVVTQASPICRYYAKKC-G-------LNGKDDWEDLLIDATVGT

FDDMRQA-------IANYYYDP---------------------------DEES----KRR

KYD-PLIKDTIPFYMERLEKQVKE-NGGYFVNGRLTWADLWVVSLLDIVNY--YT-----

--KLTVEEKHPHIKALRDKVQA-IPAIKAWIAKRPKTDW---------------------

------------------------------------------------------------

----------------------

>BtMEAM1GST-s3  

------------------------------------------------------------

------------------------------------------MAPP--------------

-------KLSYFPIKALAEPIRFVLSYAGEE--FIDN-RII-------RDDWPAMKP-KT

PFGKLPILEI----DGKVVTQSTAICRYYAKKS-G-------IAGEDDWENLLIDATVGT

IDDLRSA-------IGAYHYDA---------------------------NEET----KVK

KYD-PLVKETIPFYMERLEKQVEE-NGGYFVNGKLTWADLWFVGLLDYLNS--MA-----

--KFDITEKYPSIKALKDKVLA-VPAIKGWVAKRPATEF---------------------

------------------------------------------------------------

----------------------

>BtMEAM1GST-s6  

------------------------------------------------------------

------------------------------------------MAPS--------------

------YKLTYFKSRGIAEPTRYLLAYLGQD--FKEI-RLD-------SDAWRSMKS-NT

PFGKLPILEI----DGKVVHQSLAINRYLARKA-G-------LIGKNDWEMLKIDMIVET

LSDLMAL-------MRAYHQEP---------------------------DESV----KAR

KYR-EL-EEIFPFYYARLEEHVRR-NNNYFVNGTLSLADIQFVGLQDLVRY--TL-----

--KRDLVNNYQHLKNLTNKVRS-IPSIRAYSEKRPASEYYN-------------------

------------------------------------------------------------

----------------------

>KAE8747441.1

------------------------------------------------------------

-------------------------------------------MPS--------------

------YKLTYFPIRGRAEHLRVMFAYAKVQ--YEDN-RIS-------QDEWKTIKP-TT

PFGQLPVLEI----DGVPVEQSISLARYLAKQF-N-------IDGKDDMERLQADVFVSH

IEDSRAG-------FVGVLKEQ---------------------------DPEK----KAK

LLE-TQKTEVLPAFFEKLDKRVAK-NGGFSAGKSLLWSDIMLATYLEALVIKDII-----

--GADFDAKYPNLAKVKDAVFN-NPSVKAYIDKRPHTDI---------------------

------------------------------------------------------------

----------------------

>tp_00813RA 

------------------------------------------------------------

--------------------------------------------PA--------------

------YKLIYFPVRGRAEHLRLMFVYAKVA--YEDV-KIS-------KEEWEKLKP-ST

PWGQLPVLEI----DGVMVEQSIPLARYLAKQF-K-------LDGKDDLERLQADVFVAH

LDDLKNQ-------FGTLLREQ---------------------------DPDK----KKE

ILK-NLQKDVF--FFEKLEKVAK---NGFSVSNSILWSDILLSALLEALMIKNIL-----

--GDDFATKYPNLVRVKDTVFN-TPD----------------------------------

------------------------------------------------------------

----------------------

>KAE8741942.1_CDS

------------------------------------------------------------

--------------------------------------------MT--------------

------ITLYHHPLSPTLAPVLLTVRALGIDALVTQK-EVDLC---AGTSI---------

--HDFPSIDD----GGFCLSDSHAIVAYLANAY-Q--DGDF-LYPKDPKKRAKVDRWLHF

SSSILYSR------LVNMT------------------------------EPLL-NK-RSK

VVS-EEMSERAEAAFKMIQDALG--PGPWLCGDDMTLADLCCVSLVAAIEV--FI-----

---GDSNH-YPKMSSWVEHCKKHVP---GYMEVVEA---------ARQRYVTIITS----

-------------RMNS-------------------------------------------

----------------------

>tp_03692RA 

I-----------------------------------------------------------

-----------------------------------------TVNMG--------------

------ITLNLHPLSPAVGGVLLAIKALGLD--VVRK-EVDLS---AGQSL---------

--HTVPSIED----GGFCLWNSHAIVAYLASAY-G--EGGS-LYPQDLQKRAKVDQWLHF

SSSILYNR------LMDMT------------------------------EPLW-TK-RSK

VVS-EEACERAEAAFRMLDAQLDLEGGPWLCGEDMTIADLCCVPLVAAMEV--KI----N

GGWMDV---FRTIAALLTSVRL-LG--------------LDLRR-GNDGLGGALQDTRP-

-------------RLRECGGG---------------------------------------

----------------------

>KAE8751474.1

MA---------------------------------------------PIVYQDIVSPPVQ

AVALTVRAARLDSV-----VQFQNVS-LAAGEHMKPEFVKIYSIMA--------------

------PIVYQDLLSPPVQAVALTVRAARLDSVVQYE-NVSLA---AGEHLKPEFVK-KF

PMHAVPALED----DGFYLWDSHAICAYLVSAY-C--KDDK-LYPKDPKKRAKVDQFLHF

SNSILYNR------LRDMS------------------------------EPLW-RG-QTK

SVP-EEKKQRVHEAFQSLDTMLE--GRQWLAGDDMTIADICCVCEVNGATN--LA-----

---GDFSK-FKNVSAWFSRCQATMP---GFADIAVK---------GNAIYKGLLEK----

-------------LMSS-------------------------------------------

----------------------

>tp_14927RA 

------------------------------------------------------------

--------------------------------------------MA--------------

------PIVYVDCMSPCSQSVALLQRAVGLE--VTLT-NVKLA---DGDCMKPEFLS-GG

PMHAVPALED----DGFYLWESHAICPYLMAAY-A--KDDK-LYPNDHKKRAKVDQWLHF

SNSILYVR------LRDMS------------------------------EPIW-RQ-QTK

TVP-DAKKERVAAALTDMETMMG--NNKWLCGDEMTLADICAVCEVNASTA--LF-----

---GDISQ-FKVVTAWVERCRAAMA---GFDDIVTK---------GNEGYKAALKF----

-------------MMS--------------------------------------------

----------------------

>KAE8741840.1

------------------------------------------------------------

-------------------------------------------MA---------------

------IILYGDEVSPPVRAVMLACKALGIN--YEFK-KVSVM---NGDHKKPEFIK-IN

PLHTIPTVQD----GDFIIYDSHAIVTYLADKV-S---SDS-WYPKDIKKRAIVTQRLHF

DNSVLFTR------LRHLL------------------------------EPLA--G-GAT

AYD-PERTMKLVEALEFLARLIQ--EGGWLTGDKPTIADVCAAANVSSILA--VL-----

---PPADV-PEKVAVWFKKCEKELP---EFQTTNKP---------GNDALGNFVQS----

-------------KLK--------------------------------------------

----------------------

>KAE8749400.1

------------------------------------------------------------

-------------------------------------------MA---------------

------IILYGDELSPPVRAVMLTCKALGID--YEFK-KVSLL---NGDHLKPEFVK-IN

PLHTVPTIQD----GDFVIYDSHAIATYLADKA-S---DDS-WYPKDIKKRAIVNQRLHF

DNAILFTR------IRDML-----------------------------------------

---------RLDAALELLSNLIQ--DGGWLTGDKPSIADTCAAASVSTILA--VL-----

---PSVKV-PEKVAAWFKKCEQELP---EYQTVNKP---------GADNLGEIMQS----

-------------KLKE-------------------------------------------

----------------------

>tp_06292RA 

------------------------------------------------------------

-------------------------------------------MA---------------

------ITLYGDELSPPFRAVLLVCKALGVE--YEFK-KVSLL---GGEQMKAEFVA-IN

PLHTVPTIKD----GDFVLWDSHAIATYLADKS-G---SDA-WYPKDLKKRAIVNQRLHF

DNAILFTR------IRDML------------------------------EPVV-FR-GAT

SFE-AEKMKRLEDALKLLSDLIR--DGPWLAGDKPTIADCCAAANVSTILA--VL-----

---PSVNV-PEKVAAWLKKCEQQLP---EYNTANKP---------GCDNLGEIMQA----

-------------KIKQ-------------------------------------------

----------------------

>KAE8737991.1

M----------------------------------------------P-----ASRSP--

----------------------------VPGEP----PAPVKTMAP--------------

------IKVHGITGSPPVRAVLLTCKALGVD--YEFH-LVNTL---RGDHKTPEFLK-LN

PLHTVPVIED----GDFVLCDSHAIVTYLADKT-G---SDK-WYPKDAQKRAVVDQRLHF

DNAILFTR------VRDILVSPGGPRHGLGSERGSEASTTFMTLVVVLQEPVL-YF-GEP

TFR-SESVKDLEKALVLLDAVLG--DNDFVAGSEPTVADCCCIASVSTMLG--LV-----

---PRLPV-PERVAAWVKRCEKTLP---SYKEVNVP---------GVKGIAKLARNVWLR

RAYGAYL--GVEKRLSAALGRARTRR----------------------------------

----------------------

>tp_01218RA 

------------------------------------------------------------

-------------------------------------------MP---------------

------ITLYGLNTSPPVRGVRLAAKAMGIE--FDCK-SVDVL---LGEEMKPEFLK-IN

PHHTVPTIVD----GDFVLWDSHAIVTYLGDKT-G---NDA-WYPKDIKKRATLQQRLHY

NNSVLFTR------FRAYV------------------------------DPIF-YK-NDL

DVP-PERIQRLQDALDLMEPIIH--EGGWLVGDHPTIADCCCVASVSTIVQ--VL-----

---PQLTL-KPKVAAWLRRCKKELP---GYNEVNAP---------FANKVAEHAAK----

-------------ILREKWRS---------------------------------------

----------------------

>tp_01221RA 

------------------------------------------------------------

--------------------------------------MGPATMV---------------

------VTLYGSETSPPVRGVRMACKALGIE--YDFK-KVN-----------------IN

PHHTIPTLVD----GDFILWESHAIVTYLGDKA-G---NDA-WYPKDIKKRATLQQRLHY

NNSIIFTR------FRAYV------------------------------EPIF-YH-DDL

NVP-PERIQKLQDALDLLEPIIH--EGGWLVGDHPTIADCCCVANVATIVA--VL-----

---PELTL-KPKVAAWLRRCEQELD---GFDEINTP---------FIKIVKELLAK----

-------------KFEAKK-----------------------------------------

----------------------

>tp_03481RA 

L----------------------------------------------A-----FVVKPN-

---------------------------FTHSFA----VFQALAMV---------------

------LTLYGTGPSPPARAVRLACKAMGIE--YDFV-VVDVL---GGDLKKPEYLK-IN

PHHTVPFIKD----GDFVLWDSHAIVAYLGDKT-G---NDS-WYPKDIKQRATVHQRLHF

DNGILFTR------FKDAV------------------------------APVF-YG-NAV

EIP-KKKVQAMQEAVDLVEPIIH--EGGWLAGSRPTIADCCCATSVSIIAT--VF-----

---PEITL-PPKVVAWLRRCEEELP---GYDEINNP---------TYKNIADALAA----

-------------RMGKK------------------------------------------

----------------------

>tp_14093RA 

------------------------------------------------------------

-------------------------------------------MV---------------

------LTLYGADTSPPVRAVKMTCRAMGIE--YDFK-AVDLA---SGELRKPEFLK-MN

PHHSVPFIVD----GDFILWDSHAIVTYLGEKS-G---NDS-WYPKDIKHRATVQQRLHF

DNVMLFTR------LKDIL------------------------------APIF-FG-NVL

EIP-PEKVQALQEALNLLEPIVH--EGGWLTGSRPTVADICCAADVATIVA--VF-----

---PELTI-PAKAAAWLRRCEKELP---GFDEINTP---------HIKLAVLGVNK----

-------------KLGK-------------------------------------------

----------------------

>tp_15606RA 

------------------------------------------------------------

------------------------------------------TMV---------------

------LTVYGHQISPPVRSVLLTCKALGIE--YKFQ-LVDLM---SGEHKKPDLMK-IN

PEGTVPFIQD----GDFFLSESHAILTYLGDKA-G---NDS-WYPKDIKQRATIQHRLHF

DNMMLFGR------HKDIV------------------------------KPIF-TE-NAK

EMP-PAKVQSLQDSLDLMEGMIH--EGGWLAGSKPTIADCCCATSVFHLVA--VI-----

---PDLTL-KPKAAAWLRRCEKELP---DFDEINTV---------YVKQIVDLLSK----

-------------TLGKKYTS---------------------------------------

----------------------

>tp_03482RA 

------------------------------------------------------------

-----------------------------------------LTMV---------------

------LTLYGTEVSPPVRAVRMACKATGIE--YDFQ-VVDVI---AGELKKPEFLK---

------------------------------------------------------------

-------------------------------------------------APIF-FE-NVR

EIP-PEKVKGLQESLDLMEPIIH--EGGWLAGSHPTIADCCCVASVSTVVA--IF-----

---PEVRL-PAKVAAWLKRCQSELP---GYDEINTD---------NIKKLAEAVLA----

-------------TLGKK------------------------------------------

----------------------

>KAE8739042.1

----------------------------------------------RPVI---ASIRPIV

GGTSGRRTRVLTYAQAAVWIETQRRRRRSCNNT----DTRTGTMT---------------

------LVLHGINVSPPVRAVMMVLAALNLP--YDFK-EVNIM---KGEQLSPEFLK-MN

PTHTVPVLQD----GDFFIGNSHAIAMYLAEKA-G---DNQ-LYPNDLQTRAALHQRLFF

DDATLYAA------FKTLT------------------------------TPIF-AE-GHA

EVP-AKQRKAVEDTLDILGKLIQ--EKGWLVGNSRTIADICTCATVSTILA--LE-----

---PTLNV-PQNVSQWFKQCEQ-LP---GYAKDNKP---------GVDVISNMFAM----

-------------KKKANAS----------------------------------------

----------------------

>KAE8742588.1_correct_CDS

------------------------------------------------------------

-------------------------------------------MEP--------------

------VELYGFKISPPLRATMMTCEALDVK--YKLK-FLDVT---KWDHHKPEYLK-LN

PIHSIPTLVD----GDYVLFDSHAISCYLVNAY-G--KDDK-WYPKEPRLRGVVDQRLHF

DNGVLGPA------LKKMG------------------------------VPVL-FG---E

KPN-PDHIAHVKEVLEDLDKLLG--DSQFIALDWPTIADCHCSAAAISAES--LL-----

---PDV-V-PPRVSAWLRRCEEKLP---GFQKVHGP---------ALEQMKQAFSG----

---GPV-------QLS--------------------------------------------

----------------------

>tp_06002RA 

------------------------------------------------------------

-------------------------------------------MGK--------------

------VTLYGFDASPPFRAAKMSCAALGVE--YTVK-YVDVT---QMENRRPEYLK-LN

PIHTVPTMVD----GDYVLFDSHAISCYLANKY-G--KDDK-WYPKDPCQRGIVDQRLHF

DCSVLGIA------LRNVG------------------------------VPLL-FG---K

QPN-EKTIAPLVKAVKSLDKLLG--DNEFIALNHPTIADCHCSATVLSIQA--LL-----

---PNA-V-TSRVAAWLERCKTALP---GFEKINNP---------ALEQLQTLREM----

---GRS-------KL---------------------------------------------

----------------------

>DmGSTE1

------------------------------------------------------------

-----------------------------------------MSSSG--------------

------IVLYGTDLSPCVRTVKLTLKVLNLD--YEYK-EVNLQ---AGEHLSEEYVK-KN

PQHTVPMLDD----NGTFIWDSHAIAAYLVDKY-A--KSDE-LYPKDLAKRAIVNQRLFF

DASVIYAS------IANVS------------------------------RPFW-IN-GVT

EVP-QEKLDAVHQGLKLLETFLG--NSPYLAGDSLTLADLSTGPTVSAVPA--AV-----

--DIDPAT-YPKVTAWLDRLNK-LP---YYKEINEA---------PAQSYVAFLRS----

-------------KWTKLGDK---------------------------------------

----------------------

>DmGSTE2

------------------------------------------------------------

------------------------------------------MSDK--------------

------LVLYGMDISPPVRACKLTLRALNLD--YEYK-EMDLL---AGDHFKDAFLK-KN

PQHTVPLLED----NGALIWDSHAIVCYLVDKY-A--NSDE-LYPRDLVLRAQVDQRLFF

DASILFMS------LRNVS------------------------------IPYF-LR-QVS

LVP-KEKVDNIKDAYGHLENFLG--DNPYLTGSQLTIADLCCGATASSLAA--VL-----

--DLDELK-YPKVAAWFERLSK-LP---HYEEDNLR---------GLKKYINLLKP----

-------------VLNLEQ-----------------------------------------

----------------------

>DmGSTE10

------------------------------------------------------------

-------------------------------------------MAN--------------

------LILYGTESSPPVRAVLLTLRALQLD--HEFH-TLDMQ---AGDHLKPDMLR-KN

PQHTVPMLED----GESCIWDSHAIIGYLVNKY-A--QSDE-LYPKDPLKRAVVDQRLHF

ETGVLFHG-----IFKQLQ------------------------------RALF-KE-NAT

EVP-KDRLAELKDAYALLEQFLA--ENPYVAGPQLTIADFSIVATVSTLHL-SYC-----

--PVDATK-YPKLSAWLARISA-LP---FYEEDNLR---------GARLLADKIRS----

-------------KLPKQFDKLWQKA----------------------------------

-----------FEDIKSGAGKQ

>DmGSTE3

------------------------------------------------------------

-------------------------------------------MGK--------------

------LTLYGIDGSPPVRSVLLTLRALNLD--FDYK-IVNLM---EKEHLKPEFLK-IN

PLHTVPALDD----NGFYLADSHAINSYLVSKY-G--RNDS-LYPKDLKKRAIVDQRLHY

DSSVVTST------GRAIT------------------------------FPLF-WE-NKT

EIP-QARIDALEGVYKSLNLFLE--NGNYLAGDNLTIADFHVIAGLTGFFV--FL-----

--PVDATK-YPELAAWIKRIKE-LP---YYEEANGS---------RAAQIIEFIKS----

-------------KKFTIV-----------------------------------------

----------------------

>DmGSTE4

------------------------------------------------------------

-------------------------------------------MGK--------------

------ISLYGLDASPPTRACLLTLKALDLP--FEFV-FVNLF---EKENFSEDFSK-KN

PQHTVPLLQD----DDACIWDSHAIMAYLVEKY-A--PSDE-LYPKDLLQRAKVDQLMHF

ESGVIFES-----ALRRLT------------------------------RPVL-FF-GEP

TLP-RNQVDHILQVYDFVETFLD--DHDFVAGDQLTIADFSIVSTITSIGV--FL-----

--ELDPAK-YPKIAAWLERLKE-LP---YYEEANGK---------GAAQFVELLRS----

-------------KNFTIVS----------------------------------------

----------------------

>DmGSTE5

------------------------------------------------------------

-------------------------------------------MVK--------------

------LTLYGVNPSPPVRAVKLTLAALQLP--YEFV-NVNIS---GQEQLSEEYLK-KN

PEHTVPTLED----DGNYIWDSHAIIAYLVSKY-A--DSDA-LYPRDLLQRAVVDQRLHF

ETGVVFAN-----GIKAIT------------------------------KPLF-FN-GLN

RIP-KERYDAIVEIYDFVETFLA--GHDYIAGDQLTIADFSLISSITSLVA--FV-----

--EIDRLK-YPRIIEWVRRLEK-LP---YYEEANAK---------GARELETILKS----

-------------TNFTFAT----------------------------------------

----------------------

>DmGSTE6

------------------------------------------------------------

-------------------------------------------MVK--------------

------LTLYGLDPSPPVRAVKLTLAALNLT--YEYV-NVDIV---ARAQLSPEYLE-KN

PQHTVPTLED----DGHYIWDSHAIIAYLVSKY-A--DSDA-LYPKDPLKRAVVDQRLHF

ESGVVFAN-----GIRSIS------------------------------KSVL-FQ-GQT

KVP-KERYDAIIEIYDFVETFLK--GQDYIAGNQLTIADFSLVSSVASLEA--FV-----

--ALDTTK-YPRIGAWIKKLEQ-LP---YYEEANGK---------GVRQLVAIFKK----

-------------TNFTFEA----------------------------------------

----------------------

>DmGSTE7

------------------------------------------------------------

-------------------------------------------MPK--------------

------LILYGLEASPPVRAVKLTLAALEVP--YEFV-EVNTR---AKENFSEEFLK-KN

PQHTVPTLED----DGHYIWDSHAIIAYLVSKY-G--KTDS-LYPKDLLQRAVVDQRLHF

ESGVIFAN-----ALRSIT------------------------------KPLF-AG-KQT

MIP-KERYDAIIEVYDFLEKFLA--GNDYVAGNQLTIADFSIISTVSSLEV--FV-----

--KVDTTK-YPRIAAWFKRLQK-LP---YYEEANGN---------GARTFESFIRE----

-------------YNFTFASN---------------------------------------

----------------------

>DmGSTE8

------------------------------------------------------------

-------------------------------------------MSK--------------

------LILYGTEASPPVRAAKLTLAALGIP--YEYV-KINTL---AKETLSPEFLR-KN

PQHTVPTLED----DGHFIWDSHAISAYLVSKY-G--QSDT-LYPKDLLQRAVVDQRLHF

ESGVVFVN-----GLRGIT------------------------------KPLF-AT-GQT

TIP-KERYDAVIEIYDFVETFLT--GHDFIAGDQLTIADFSLITSITALAV--FV-----

--VIDTVK-YANITAWIKRIEE-LP---YYEEACGK---------GARDLVTLLKK----

-------------FNFTFST----------------------------------------

----------------------

>DmGSTE9

------------------------------------------------------------

-------------------------------------------MGK--------------

------LVLYGVEASPPVRACKLTLDALGLQ--YEYR-LVNLL---AGEHKTKEFSL-KN

PQHTVPVLED----DGKFIWESHAICAYLVRRY-A--KSDD-LYPKDYFKRALVDQRLHF

ESGVLFQG-----CIRNIA------------------------------IPLF-YK-NIT

EVP-RSQIDAIYEAYDFLEAFIG--NQAYLCGPVITIADYSVVSSVSSLVG--LA-----

--AIDAKR-YPKLNGWLDRMAA-QP---NYQSLNGN---------GAQMLIDMFSS----

-------------KITKIV-----------------------------------------

----------------------

>DmGSTE11

------------------------------------------------------------

------------------------------------------MSAK--------------

------PILYYAPRSPPCRAVLLTAAALGLE--LDLR-LVNVK---AGEHKSAEFLK-LN

AQHTIPVLDD----NGTIVSDSHIICSYLADKY-APEGDDS-LYPKDPEKRRLVDARLYY

DCGHLFPR------IRFIV------------------------------EPVI-YF-GAG

EVP-SDRVAYLQKAYDGLEHCLA--EGDYLVGDKLTIADLSCIASVSTAEA--FA-----

--PIEPDQ-FPRLVQWVKRIQA-LP---YYQKNNQE---------GLDMLVGLVKG----

-------------LLAERQQK---------------------------------------

----------------------

>DmGSTE12

------------------------------------------------------------

-------------------------------------------MSK--------------

------PALYYATLSPPSRAVLLTAKAIGLD--LELR-PINLL---KGEHLTPEFLK-LN

PQHTIPTLID----GEATIIDSHAICAYLVEKY-G-QKEQQ-LYPKELVQRANVDARLHL

DSGHLFAR------LRFLY------------------------------EPIL-YY-GST

DCS-IDKIAYIQKCWEILEGFLK--DQPYLCGSDLTIADFCAVATVTSVND--TA-----

--PIDEFK-FPKMHAWLKRLAE-LP---YYQEVNGD---------GADELKSIFKA----

-------------KLAENRGK---------------------------------------

----------------------

>DmGSTE13

------------------------------------------------------------

-------------------------------------------MSK--------------

------PTLYYALFSPPARACILVAKLIGLD--LELK-PVDFA---KKEHLSEEFVK-LN

PQHQIPVFVD---SDGEVYVDSHAIVCFLVAKY-A--GNDQ-LYPRDLKRRAHIDHRMHY

ENGVLFQV------VKDIV------------------------------ARNI-YG-GEG

EYN-PRSLTLCHNAYSDLEHFLQ--QGSFVVGNELSVADVSIHTTLVTLDL--LI-----

--PVEREK-YPQTKQWMERMDKLLP---DNEEINLK---------GARALQTRILS----

-------------CMAENKAKSQ-------------------------------------

----------------------

>KAE8737442.1

M----------TAWP------GPGGR-------------APQSPSRRPPSKQHAETRPTP

GL-------------------------------------APGTCPK--------------

-----MPVLHGFKGSPPCRAALLAGKAVGVD--LELR-VVNIM---AGENRTPEYLE-MN

PRHTIPVLDD----DGFYLSESRAIMCYLVDKY-G-ADDDQ-LLPKDPQQRAGVLEKLMF

DQDLWARV------LGHYT------------------------------FAWI-F--LGG

EKD-ESKLQAVHDAFGFLDKYLE--SSDWVAGDNMTLADLALAVTVNQTET-AFG-----

---YSLEP-YPNITRWLETCKSDIP---GFEDIEMD---------GLAVFRELTGK----

------------------------------------------------------------

----------------------

>tp_03439RA 

------------------------------------------------------------

-------------------------------------------MPV--------------

------VTVYGVLPSPFCRPVLMTAKAVGVD--VEMK-TTSPL---TGDTHKPEYLQ-MN

PRHNIPTMDD----DGYILTESRAIMCYLVDKF-G--EDDDPLFPKDPQLRNRILERMLF

DVGCLSQR------CYDYYN-----------------------------REWI-F--GDG

DLD-ESKLAPLTEAMGFLDKYLE--DSSWVAGDNMTLADIGLCVTLIQLEV--FG-----

---MDFEP-YANVTRWYEACKTDVP---GFDEINEE---------GVKIFKAIINK----

------------------------------------------------------------

----------------------

>KAE8751602.1_enlarged_correct

------------------------------------------------------------

--------------------------------------------MP--------------

------VDFYMMPGSAPCRGVALTAKALGVP--LVEH-QTDLM---KGEHMTPAYLK-MN

PQHTIPTIND----NGFSLWESRAIQQYLADKY-G--KNDD-LYPKDAAKRAVVHQRLYF

DMGTLYLR------FGEIY------------------------------YPMM-F--GGA

PKD-AEKVKKFDEALGFLDGFLS--ESKWAAGDKLTIADHSLVASISTADA--VG-----

---HDLSK-FPNIVRWYADCKKTMV---GYEEANAA---------GAKGFGDWFNS----

-------------VVKA-------------------------------------------

----------------------

>tp_07955RA 

------------------------------------------------------------

--------------------------------------------MP--------------

------IDLYYIAGSAPCRGVLITAKAVGVD--LNLK-ETNLM---KGEHMTPEFIK-MN

PQHTVPTLDD----NGLYLWESRAIQMYLADKY-G--KDSS-LYPKEPEKRALVNQRLFF

DMGTVYQR------FGDYA------------------------------YPQM-F--GGA

PKD-EEKLKKLEEALGFLNTFLE--GSKFVAGDNITIADHSLLSSVSTIEA--TE-----

--VVDLTK-YPNVSRWLADCKSKVD---SYQEVNGD---------GAEHFGQWFKS----

-------------VVNK-------------------------------------------

----------------------

>BtMEAM1GST-d2   

------------------------------------------------------------

--------------------------------------------MP--------------

------IDLYYVPGSAPCRGVQLAAALVGVE--LNLK-HTDLM---KGEHMTPEFIK-MN

PQHTVPTIDD----NGFYLHESRAIITYLFNKY-G--KEDS-QYPKDAEKRAIVDQRLYF

DMGTLYQR------FGDYF------------------------------YPTI-F--GGQ

PAD-PEKLKKLEEALGYFDKMLE--GSEYAAGSSITLADASLAASISTIDV--VG-----

--IVDLSK-YQNITSWFNKCKAALP---DYEEANNK---------GALAFKALADH----

-------------LSKKA------------------------------------------

----------------------

>BtMEAM1GST-d11  

------------------------------------------------------------

--------------------------------------------MT--------------

------IDLYFHPASAPCRGVLLAAKLIGVD--LNIK-HTNVA---KGENMTPHFLK-MN

PQHTIPTLDD----NGFYLWESRAIITYLFNKY-G--KDDS-LYPQDPKKRAIVDQRFYF

DMGTLLQR------YIDYF------------------------------YPST-F--FGA

PAD-LDKLRKLEEAFGFLDVMLE--GSIYAAGDSITLADASLAASVSTVDI--VG-----

--IIDLKK-YPNVNRWFTVCKRTLP---DYEEANAE---------GAALFKQLVDQ----

-------------YAVRKLQ----------------------------------------

----------------------

>BtMEAM1GST-d12  

------------------------------------------------------------

--------------------------------------------MP--------------

------IDLYFFPPSAPCRAVSLAAKLIGVE--LNIK-NTNLN---TKDHLTPEFLK-MN

PQHTVPTIND----NGFFLFESRAIIMYLFNKY-G--KDDS-LYPKDAQKRAIVDQMLCF

DMGTLFQR------FTAYY------------------------------RPVI-Y--EGV

PFD-PGKLKKVEEAIEFFEKMLEARGGPFAAGSTITLADAALIASISSIDA--IG-----

--AVDLSK-YQHVNNWFSRCKLAIP---DYEGVNGG---------GIAAFKQRVRR----

-------------GASK-------------------------------------------

----------------------

>BtMEAM1GST-d1

MCLVIVNLSQSQSKPINLLNNIPVARRAKLVDIEVKSVNMPRDLTKTQLFPGDFTMPPKS

GLVLSFRLS-----------------------------ASQNTRKP--------------

------VDLYHNLISAPSRGVRLAAKLLGVD--LNLK-PVDLA---KQEQMQPSFLK-MN

PQHTVPTMDD----NGFYLSESRAIITYLANKY-G--KNKNYLYPKDPERRAVIDQRLYF

DMGTLFQR------FLDYW------------------------------MPYM-F--AGA

PLD-EAKLKKLEEAFKFFDDMLK--RSVYAAGDRITVADAALASSVSTIEA--VG-----

--VIDVDN-YPNVSRWYRNVQNALP---DYENTNQK---------GALAFNEFANA----

-------------MISKWKNA---------------------------------------

----------------------

>BtMEAM1GST-d4

------------------------------------------------------------

--------------------------------------------MT--------------

------IDLYHISLSSPCRAVRLAAKLIGVD--LNLK-VINIF---EWEHLTPEFLK-MN

PQHTIPVLDD----NGFYLTESRAIMTYLASKY-G--TNYS-LYPKDVQKKAIVDQRLFF

DMEIIFQP------FKDYF------------------------------LPLV-L--KKG

-HD-EVKFQEIPRNLPFLEKILE--NSEFVAGDSITIADVALVTTVSNYEV--VG-----

---VDLSK-FPNIHRWYTTCQKILP---GYDEINLK---------GTVELKELWED----

-------------LKSK-------------------------------------------

----------------------

>BtMEAM1GST-d9  

------------------------------------------------------------

--------------------------------------------MT--------------

------VDIYHIGPSPPCRAVRLAAKLIGVD--VNLK-VIDIT---KGEQMTPEFLK-LN

PQHTVPVMDD----NGFILTESRAIMTYLASKY-G--KDDS-LYPKDLQKKAIVDQRLFF

DLESLFQP------FKNYF------------------------------WPLV-F--KVG

PHD-EKKFQEIPKNLPVLEKILE--ESEFVAGDSITVADASIVTIISNYDM--VG-----

---VDFSK-YPNISRWYDKCKKVIP---DYDEINQK---------GAEDFKKFWEH----

-------------LRSL-------------------------------------------

----------------------

>BtMEAM1GST-d10  

------------------------------------------------------------

--------------------------------------------MA--------------

------VDLYYVLASPPCRAVLMGAKLIGID--LNLK-LVDIS---RGEQMSPEFLK-IN

PQHTVPVLDD----NGFRLNESRVMLTYLSDKY-G--KDDS-LYPKDLQKRAKIDQLLYF

DLEKIATP------KRDYF------------------------------KQHV-L--GDL

PVD-EVKFQQITKNFPFLEQILD--GAEFVAGDSLSVADVTLVADIANYDV--VG-----

---IDLKK-YPNIDRWYTKCQQVIP---DYEEINGK---------GAAQFKRFWDF----

-------------LISQKK-----------------------------------------

----------------------

>BtMEAM1GST-d6   

------------------------------------------------------------

-------------------------------------------MGR--------------

------IDLYYMPFSPPCRAVIMAAKLLEVD--INLK-FTDLF---KGEQKTPEFLK-MN

SLHTIPVLDD----DGFFLYESRSILRYLANKY-G--KDDS-LYPKGPQKRAMVDQALDF

DMNTFYQP------FFDYW------------------------------IYCM-I--GPA

PHD-EERFQKVSKSFPIIDDMLR--KSDFVTGQNISLADISLLAGVSSVHA--VG-----

---FDIAN-YPNIVRWFAHCKQAVP---DYQELNEK---------GVQDFKKLWDR----

-------------FKEKQKTKVKTNS----------------------------------

----------------------

>DmGSTD1

------------------------------------------------------------

---------------------------------------------M--------------

------VDFYYLPGSSPCRSVIMTAKAVGVE--LNKK-LLNLQ---AGEHLKPEFLK-IN

PQHTIPTLVD----NGFALWESRAIQVYLVEKY-G--KTDS-LYPKCPKKRAVINQRLYF

DMGTLYQS------FANYY------------------------------YPQV-F--AKA

PAD-PEAFKKIEAAFEFLNTFLE--GQDYAAGDSLTVADIALVATVSTFEV--AK-----

---FEISK-YANVNRWYENAKKVTP---GWEE-NWA---------GCLEFKKYFE-----

------------------------------------------------------------

----------------------

>DmGSTD10

------------------------------------------------------------

------------------------------------------------------------

------MDLYYRPGSAPCRSVLMTAKALGVE--FDKKTIINTR---AREQFTPEYLK-IN

PQHTIPTLHD----HGFALWESRAIMVYLVEKY-G--KDDK-LFPKDVQKQALINQRLYF

DMGTLYKS------FSEYY------------------------------YPQI-F--LKK

PAN-EENYKKIEVAFEFLNTFLE--GQTYSAGGDYSLADIAFLATVSTFDV--AG-----

---FDFKR-YANVARWYENAKKLTP---GWEE-NWA---------GCQEFRKYFDN----

------------------------------------------------------------

----------------------

>DmGSTD2

------------------------------------------------------------

------------------------------------------------------------

------MDFYYMPGGGGCRTVIMVAKALGLE--LNKK-LLNTM---EGEQLKPEFVK-LN

PQHTIPTLVD----NGFSIWESRAIAVYLVEKY-G--KDDY-LLPNDPKKRAVINQRLYF

DMGTLYES------FAKYY------------------------------YPLF-R--TGK

PGS-DEDLKRIETAFGFLDTFLE--GQEYVAGDQLTVADIAILSTVSTFEV--SE-----

---FDFSK-YSNVSRWYDNAKKVTP---GWDE-NWE---------GLMAMKALFDA----

-------------RKLAAK-----------------------------------------

----------------------

>DmGSTD5

------------------------------------------------------------

------------------------------------------------------------

------MDFYYSPRGSGCRTVIMVAKALGVK--LNMK-LLNTL---EKDQLKPEFVK-LN

PQHTIPTLVD----NGFSIWESRAIAVYLVEKY-G--KDDT-LFPKDPKKQALVNQRLYF

DMGTLYDS------FAKYY------------------------------YPLF-H--TGK

PGS-DEDFKKIESSFEYLNIFLE--GQNYVAGDHLTVADIAILSTVSTFEI--FD-----

---FDLNK-YPNVARWYANAKKVTP---GWEE-NWK---------GAVELKGVFDA----

-------------RQAAAKQ----------------------------------------

----------------------

>DmGSTD4

------------------------------------------------------------

------------------------------------------------------------

------MDFYYSPRSSGSRTIIMVAKALGLE--LNKK-QLRIT---EGEHLKPEFLK-LN

PQHTIPTLVD----NGFAIWESRAIAVYLVEKY-G--KDDS-LFPNDPQKRALINQRLYF

DMGTLHDS------FMKYY------------------------------YPFI-R--TGQ

LGN-AENYKKVEAAFEFLDIFLE--GQDYVAGSQLTVADIAILSSVSTFEV--VE-----

---FDISK-YPNVARWYANAKKITP---GWDE-NWK---------GLLQMKTMYEA----

-------------QKASLK-----------------------------------------

----------------------

>DmGSTD3

------------------------------------------------------------

------------------------------------------------------------

----------------------MVGKALGLE--FNKK-IINTL---KGEQMNPDFIK-IN

PQHSIPTLVD----NGFTIWESRAILVYLVEKY-G--KDDA-LYPKDIQKQAVINQRLYF

DMALMYPT------LANYY------------------------------YKAF-T--TGQ

FGS-EEDYKKVQETFDFLNTFLE--GQDYVAGDQYTVADIAILANVSNFDV--VG-----

---FDISK-YPNVARWYDHVKKITP---GWEE-NWA---------GALDVKKRIEE----

-------------KQNAAK-----------------------------------------

----------------------

>DmGSTD8

------------------------------------------------------------

------------------------------------------------------------

------MDFYYHPCSAPCRSVIMTAKALGVD--LNMK-LLKVM---DGEQLKPEFVK-LN

PQHCIPTLVD----DGFSIWESRAILIYLVEKY-G--ADDS-LYPSDPQKKAVVNQRLYF

DMGTLFQS------FVEAI------------------------------YPQI-R--NNH

PAD-PEAMQKVDSAFGHLDTFLE--DQEYVAGDCLTIADIALLASVSTFEV--VD-----

---FDIAQ-YPNVARWYENAKEVTP---GWEE-NWD---------GVQLIKKLVQE----

-------------RNE--------------------------------------------

----------------------

>DmGSTD9

------------------------------------------------------------

---------------------------------------------M--------------

------LDFYYMLYSAPCRSILMTARALGLE--LNKK-QVDLD---AGEHLKPEFVK-IN

PQHTIPTLVD----DGFAIWESRAILIYLAEKY-D--KDGS-LYPKDPQQRAVINQRLFF

DLSTLYQS------YVYYY------------------------------YPQL-FEDVKK

PAD-PDNLKKIDDAFAMFNTLLK--GQQYAALNKLTLADFALLATVSTFEI--SE-----

---YDFGK-YPEVVRWYDNAKKVIP---GWEE-NWE---------GCEYYKKLYLG----

-------------AILNKQ-----------------------------------------

----------------------

>DmGSTD6

------------------------------------------------------------

------------------------------------------------------------

------MDLYNMSGSPSTRAVMMTAKAVGVE--FNSI-QVNTF---VGEQLEPWFVK-IN

PQHTIPTLVD----NLFVIWETRAIVVYLVEQY-G--KDDS-LYPKDPQKQALINQRLYF

DMGTLYDG------IAKYF------------------------------FPLL-R--TGK

PGT-QENLEKLNAAFDLLNNFLD--GQDYVAGNQLSVADIVILATVSTTEM--VD-----

---FDLKK-FPNVDRWYKNAQKVTP---GWDE-NLA---------RIQSAKKFLAE----

-------------NLIEKL-----------------------------------------

----------------------

>DmGSTD7

------------------------------------------------------------

-------------------------------------------MPN--------------

------LDLYNFPMAPASRAIQMVAKALGLE--LNSK-LINTM---EGDQLKPEFVR-IN

PQHTIPTLVD----NGFVIWESRAIAVYLVEKY-G--KPDSPLYPNDPQKRALINQRLYF

DMGTLYDA------LTKYF------------------------------FLIF-R--TGK

FGD-QEALDKVNSAFGFLNTFLE--GQDFVAGSQLTVADIVILATVSTVEW--FS-----

---FDLSK-FPNVERWLKNAPKVTP---GWEQ-NLE---------SLQQGKKFLQD----

-------------LQAAKEKEVKA------------------------------------

----------------------

>BtMEAM1GST-d3  

M------LS----------------------------------LTK-QFLRSQIQVPPSA

AF-------------------------------------STEVKRH--------------

------ITLYQHPISPPCRAVIMAAKLIGVD--LELK-LVQIK-----DCKTQEFLK-IN

PLKRIPVLDD----GGFLLSESRAILTYLSDKY-G--KDDS-LYPRDLQARAIIDQMFYF

DMGTLYQA------MVDYW------------------------------NYCV-L--KDN

PHD-EERYRRVFGPLNLFNETLG--VSKFAAGPKFSLADVSLLASVSAIDA--IG-----

---VDLTK-YPNIHSWSDRSQKMVP---NYEEINSK---------GVEQIKEKFRA----

-------------WEDKFRPKK--------------------------------------

----------------------

>BtMEAM1GST-d8  

------------------------------------------------------------

------------------------------------------------------------

----------------------MTAKLIGIH--QNLD-LVEIS-----DMKTPEFQK-IN

PFKRIPVLDD----NGFLLSESRAINAYLCNEY-A--KDDS-LYPRNSQRRAIVDQMLDF

DLGTLNHP------IMDYW------------------------------YQCI-L--KNN

PHD-EVRYQKMFNPLKKFNEVLD--RYDFAAGMTFTIADVSLLASISSVDA--LG-----

---IGLAK-YPHILRWFNQSREIIP---DYNQINHT---------GILQIKELVGQ----

-------------WKGSFGFEFS-------------------------------------

----------------------

>BtMEAM1GST-d5     

------------------------------------------------------MIKPNQ

NSLCPFR---------------------------------SGPRTP--------------

------PKLFYVMESAPCRGVLLAASLIGVR--LELE-WVDLR---SEDDKRQKLGG-KN

PAGQVPTLDD----NGYYLSESRAIIMYLANEYMG--SDDS-LYPRDAKKRGLVDRMLFF

DMGTLFKS------FADYY------------------------------LPFM-F--AGA

IPT-QRKLDDVKKAFAVFDKMLA--GSDYAAGDAITIADAALAATVSTIEV--VE-----

--VLKIEN-YPNVWAWYGRCKEALP---DYERANP-----------AVEFEKFAIA----

-------------LITEPSTRQLFAALSGRFKVMSWTMRMNKNPQLQLAETLALPIFSSM

ADVTAGRPVPLFPATRASPPPG

>DmGSTD11

------------------------------------------------------------

-------------------------------------------MSP--------------

------PVLYYLPPSPPCRSILLLAKMLDID--FELK-IVNIL---EGEQLKPDFVA-MN

PQHCVPTMND----EGLVLWESRAILSYLVAAY-G--KSDQ-LYPTDIRVRALVDQRLQF

DLGTLYMR------LTDYY------------------------------FPTM-F--IGA

PLD-EGKRAKLAEAVGWLNTILE--GRQFSAADHFTIADLTLLVTVSQLEA--FE-----

---FELRP-YKHIRQWLDRCKDHMAP-FDYEELNAN---------KANMLADMFKA----

-------------KMNQSAG----------------------------------------

----------------------

>tp_01776RA 

------------------------------------------------------------

------------------------------------------KMPS--------------

------VLLYHFPPSAPSRFALMTMRTLGID--VEIK-NLNLL---QKEQFNEEFLK-IN

PQHCVPTIDD----DGFYLWDSHAIATYLVGKY-G--QDSG-LYSEDLKERAKVDSMLYF

EATVLFAR------LRALC------------------------------VPFI-FG-SAS

SVP-EDLKLNVKDAFNTLNTLLN--GKTWLVGERLTVADIANAAAVSNAVV--VG-----

---YNLSQ-HPNVDPWYKRCQTSIK---GFEE-NLK---------GADDFVALIKK----

-------------NYSAPLF----------------------------------------

----------------------

>tp_07762RA 

------------------------------------------------------------

--------------------------------------------PK--------------

------PVLYYLSASPPCRSVLVTARQIGLD--LDIR-TVNIL---AGEHLAEDFVK-LN

PEHTIPTLDD----GGFVLWESRAICTYLVTKY-A--ARDD-LYPKDEKKRAMVDRRLYF

DATTLYGA------IISLT------------------------------KPII-MR-VET

QAT-EAKKKPVLDALQQLEKYLA--DSAWVAGDSLTVADTVIVASVASAQA--IG-----

---VDLAQ-YPNIAGWFERCKTQLR---GFQE-NAE---------GAAMYGQFVQS----

-------------LLGAPAFP---------------------------------------

----------------------

>BtMEAM1GST-d7  

------------------------------------------------------------

------------------------------------------------------------

------MDLYYYPTSPPCLSVVLLTRELGLT--PNLK-VIDIS---AAEHMESEYRE-LS

IQHTVPCLDD----SGFVLSESRAILIYLVETY-G--RSTS-LYPSNTKHRATVRQMLFF

DQGTIYQR------IYDYYI-----------------------------EPVF-F--SST

PLD-ENKLKKLEDGMEVLDLMLE--KRKWAAGSDRTIADFALFSTVSVAKT--FG-----

---FDFEK-YTNIMEWHSKVQSSME---AYQDLYQA---------PLETVGELFQN----

-------------KLADING----------------------------------------

----------------------

>DmGSTE14

------------------------------------------------------------

-----------------------------------------MSQPK--------------

------PILYYDERSPPVRSCLMLIKLLDID--VELR-FVNLF---KGEQFQKDFLA-LN

PQHSVPTLVH----GDLVLTDSHAILIHLAEKF-D--EGGS-LWPQEHAERMKVLNLLLF

ECSFLFRR------DSDFM------------------------------SATV-RQ-GFA

NVDVAHHERKLTEAYIIMERYLE--NSDFMAGPQLTLADLSIVTTLSTVNL--M------

---FPLSQ-FPRLRRWFTAMQQ-LD---AYEA-NCS---------GLEKLRQTMESV---

---GSFQFPSSSAVVTEKVE----------------------------------------

----------------------

>tp_13584RA 

------------------------------------------------------------

-------------------------------------------MAS--------------

------GTLYTYPENFRAFKALIAAQYAGTN--VKVA-PNFVF---GETNRSEAFLK-KF

PLGKVPAFED----DGKYITESNAIAYYVANLR-G--NTDA--------EKAQVVQWLSF

ADSEILPS------SCTWV------------------------------FPCL-IM-QYN

KVNTDRAKEDVKVALNALNQHLL--TRTYLVGERITLADIAVACNLLHLYQ--YVL----

--EPSFRQPYQNVNRWFTTIVN-QP---QVKSVIGD------------------------

------------------------------------------------------------

----------------------

>tp_15053RA 

------------------------------------------------------------

------------------------------------------------------------

------------------------------------------------------------

------------------------------------------------------------

------------------------------------------------------------

--------------LKFLDQLFL--KSTFLADERITLADITLFSLLLPVYM--YNL----

--YPAMSN-LINLNRWMNTILN-QP-----------------------------------

------------------------------------------------------------

----------------------

>KAE8740212.1

------------------------------------------------------------

--------------------------------------------MV--------------

------LKYYFDLLSQPSRALKIFLSVNKIP--HESC-QVALR---KGEHKQEPYLS-VN

RFGRVPAIDD----DGFKLSESVAIVRYLSSKY-N--VPNN-WYPKDIKSQAAVDEFLEW

HHLDLRLG------CAMYFQT-------------------------RVLKPML-TGKPPS

EKSLAMFTERMNTSLDNVENLWLSDGRPYLTGNQISAADVFAACEIEQVAF--GG-----

---HDPTKGRPKLGVWLERVRKDLSP--HYQETHKY------------------------

-----------LEKLQ--ATMSKL------------------------------------

----------------------

>tp_15743RA 

------------------------------------------------------------

--------------------------------------------MT--------------

------LKFYYDLMSQPSRALKLFLTVTKIP--HEDC-PVALR---KGAHKQEPFLS-VN

RFGRVPAIDD----DGFKLSESVAIVRYLSQKY-G--VPNN-LYPKELKAQAAVDEFLEW

QHLDLRLG------CAMYFQT-------------------------KMLRPMF-TG--PN

EKTLALYLDRMNTSLDNVENIWLGSGNPYLVGSQLSVADIFAACEIEQVDI---------

----DVTKERPKLGAWLERVRR-LHP--HYAEYHKL------------------------

-----------IKKLH-TATQSKM------------------------------------

----------------------

>DmGSTT1

------------------------------------------------------------

------------------------------------------MSKA--------------

------IKYYYDFLSQPSRALWIAMKLGKTP--FEDC-PVALR---KQEQLTDEYRS-IN

RFQKVPAIVD----GKFQLGESVSIVRYLADKG-V--FSEQ-LYPKTLEERARVDEFLEW

QHFNVRLV------CSLFFRQ-------------------------VWLLPAKGLAPAPK

PESVKKLIKDVESNLGLLERLWL--EKDFLVGDKLTVADIFGSSEINQMKL--CQ-----

-YNVNEKQ-FPKVAKWMERVRDATNP--YYDEAHSF------------------------

-----------VYKTSQQAVKAKN------------------------------------

----------------------

>DmGSTT2

------------------------------------------------------------

------------------------------------------MSKP--------------

------IRFYYDLLSPIARGLWIGLKFSNSP--VEYC-PIALR---KFEQLTDEYKK-IN

RFQKVPAIVG----GDFHLSETIAIIRYLADKG-Q--FDEK-LYPKTLENRARVDEFLEW

QHLNIRLA------CSMYFRD-------------------------AWLFPMNGIAPKPK

PEQIQALIEGVENNLGLLERLWL--ENDFLVGKNLTMADILGSSEINQLRL--CQ-----

-YRVDEKK-FPKVVKWLERVRVSANP--YHDEGLTF------------------------

-----------IDRKSKQSTAAKL------------------------------------

----------------------

>DmGSTT3

------------------------------------------------------------

------------------------------------------MSAP--------------

------IRYYYDLMSQPSRALFIIFRLSNMP--FEDC-VVALR---NGEHLTEDFKKEIN

RFQRVPCIHD----NGYKLAESVAILRYLSAKG-K--IPEH-LYPKYFVDQSRVDEFLEW

QHMSLRLT------CAMYFRT-------------------------VWLEPLL-TGRTPS

EAKIETFRMQMERNLDVVEEVWLE-GKDFLTGSSLTVADIFAACEIEQTRM--AD-----

---YDVRIKYPKIRAWLKRVRQSCNP--YYDVAHEF------------------------

-----------VYKISGTGPQAKL------------------------------------

----------------------

>DmGSTT4

------------------------------------------------------------

------------------------------------------MSQP--------------

------LKFYFDFLNQSSRALYILLEASKIP--FEAI-PISML---KGEHLTGEFRDNVN

RFRKLPAITD----HGYQLSENVAIFRHLAREK-L--VPEH-WYPRRHLGRSRIDEYLAW

QQTNMGVA------TTEYFQQ-------------------------KWLVPYL-QKTRPA

DNAVNLASKQLEHTLNEFEQLFLN-SRKFMMGDNISYADLSAICEIDQPKS--IG-----

---YNAFQNRNKLARWYETVREELGP--HYKEVLGE------------------------

----------FEAKLKGSGSGQQQGV----------------------------------

----------------AQAVKQ

>KAE8744194.1

------------------------------------------------------------

----------------------------------------MASTEM--------------

------PLLYSYWRSSCSWRVRIALNLKEIP--YDIK-PISLIKG-GGEQHCNDYRE-VN

PMEQVPSLQI----DGHTIVESLNIMHYLEETR----PQRS-LMPSDVYKRAKVREICEV

IQSGIQP-------LQNLVV-----------------------------LIYV-----GE

EKKKEWAQHWINRGLRAVEKLLTTCAGKYCVGDDITLADCCLIPQVFNARR--FH-----

---VDLRP-FPIILRIDRELEN-HP---AFRAAHPS---------CQPDCPPEAK-----

------------------------------------------------------------

----------------------

>BtMEAM1GST-z2  

------------------------------------------------------------

----------------------------------------MSLMGK--------------

------PILYSYWRSSCSWRVRIALNLKEIP--YDIK-PISLIKG-GGEQHSNIFRD-VN

PMEHVPALQI----DGHTLIESLNIMHYLEETR----PQRP-LMPQDVHKRAKVREICEV

IASGIQP-------LQNLTV-----------------------------LIYV-----GE

EKKKEWAQHWIQRGLRAVEKLLTASAGKYCVGDEISLADCCLIPQVFSARR--FH-----

---VDLRP-FPIVLRIDRELEN-HP---AFCAAHPS---------NQPDCPPEVTK----

------------------------------------------------------------

----------------------

>DmGSTZ2

MSTNL-------------------------------------------------------

------------------------------------CPNASSSDIQ--------------

------PILYSYWRSSCSWRVRIAMNLKEIP--YDIK-PISLIKS-GGEQHCNEYRE-VN

PMEQVPALQI----DGHTLIESVAIMHYLEETR----PQRP-LLPQDVHKRAKVREIVEI

ICSGIQP-------LQNLIV-----------------------------LIHV-----GE

EKKKEWAQHWITRGFRAVEKALSTSAGKYCVGDEISMADCCLVPQVFNARR--FH-----

---VDLRP-YPIILRIDRELES-NP---AFRAAHPS---------NQPDCPPELPNK---

------------------------------------------------------------

----------------------

>DmGSTZ1

MASAT-QLTH---------------RGIHLAGLY--------------------------

---------------------------RSSWSK----PLFRHLATK--------------

------PILYSYWPSSCSWRVRVALAIKKID--YDIK-PTSLLKTVSGHAYTDEYRE-VN

PMQKVPSLKI----DGHTLCDSVAIIHYLEETR----PQPA-LLPQDPVKRAKIREIVEL

ICSGIQP-------LQNVSV-----------------------------LDHI-----GK

DQSLQWAQHWISRGFQGLEKVLSHSAGKFCVGDELSMADICLVPQVRNARR--YK-----

---ADLTP-YPTIVRLNQELQE-LD---VFKATHPS---------TQPDCPPEFAKK---

------------------------------------------------------------

----------------------

>BtMEAM1GST-z1  

------------------------------------------------------------

----------------------------------------MSGKEV--------------

------ATLYSYWRSSCSYRVRIALSLKGIP--YEVK-PVNIWK--KDEHLTPEYRA-IN

PMQQVPALRI----DGRTLIDSISIMHYLEETR----PEQP-LLPSDPADRAKVREIVSV

IASGIQP-------LQNVGI-----------------------------LQLL-----PE

EERVQWAQRVINKGFTALEKLLANSAGKYCFGDNISIADCCLIPQVYNARR--FK-----

---VDVET-YPAIARIDKDLLS-HP---AFKEAHPD---------NQPDAVKDAK-----

------------------------------------------------------------

----------------------

>KAE8738077.1

------------------------------------------------------------

------------------------------------------------------------

------------------------MNLKNIQ--YTIE-PVDIL---KKGQNCTKFRQ-VN

PMGKVPALLI----DGHTIVESLNILHYLEETQ----PNHA-LMPSDVYQRSKVREVCEM

IQSGIQP-------LQNVGL-----------------------------LSHLESI-AGK

DERLKWAQHWINNGFRAVEKQLATYSGKYSVGDEISLADCCLIPQVFNAIM--YK-----

---VDLEQ-YPTILRINNELVH-HP---AFYAANPL---------NQPDCDKLKNKTDS-

------------------------------------------------------------

----------------------

>tp_03826RA 

L-----------------------------------------------------------

----------------------------------------TTCAGKYCVGDDITLADCCL

I-----PQVFFRAAHPSCQGCSLVLNLKEID--YNTV-PIDIF---GGEQFSDNYRQ-IN

PMKKVPALVI----DGHTIVESLNIMQYLEETR----PQKS-LMPLDVLKRAKVREICEM

IQSGIQP-------LQNVGV-----------------------------VSRFEFV-KQE

SIKLEWAQYWIIQGFTALNEVLTASAGKYCVGDDITLADCCLIPQVYNARK--FK-----

---VDMQQ-FPNLSRVATHLEN-HP---AFYAAHPS---------NQPDCPQEFKT----

------------------------------------------------------------

----------------------

>KAE8743804.1

MSQV--------------------------------------------------------

---------------------------FGNGRH----LSVGSTAPP--------------

L-TKGKLRLYSMRFCPYAQRVHLVLDAKKIP--YDVV-NVNLS------AKPEWLFD-KH

PLGKVPAIEF---EDGTVLYESLVLCEYLDSIS----TTRP-LASSDPLQRAKDKLVIER

FSQFIVLF-----------------------------------------YKMY------Q

DIN-ALNSDDVLQSLEEFEIELTKRDSPYFSGTRPGMVDFMIWPWCERADM--LTIMAGD

RFSLPEKR-FPKLLQWKKFMKEDEAVKCSYLDVSDHVKFLKSRLAGTNDYDMLVASL---

------------------------------------------------------------

----------------------

>tp_12055RA 

MT----------------------------------------------------------

---------------------------NGQGHH----LSTGSVSPP--------------

L-VNGKLRLYSMRFCPYAQRVHLVLDAKKIP--YDVV-YVNLS------TKPEWLFN-KH

PLGKVPAIE-----DGTVLYESLILAEYLDSSS----TTRP-LASSDPLQRAKDKLLIDR

FSQFIVLF-----------------------------------------YKIY------S

DID-ALVSEDVMKSLDEFEAELSKRETPYFSGTRPGMVD--IWPWCERADM--LVIVAGD

RFVMPPQR-FPKLLQWKKFMKEDEAVKASSLDASDHVKFLKSRESGTPDYDMLVS-----

------------------------------------------------------------

----------------------

>DmGSTO1

MS----------------------------------------------------------

-----------------------------NTQH----LTIGSPKPV--------------

FPDDGILKLYSMRFCPYAHRVHLVLDAKKIP--YHAI-YINLR------DKPEWFSL-VS

SSTKVPALELVKEQGNPVLIESLIICDYLDEKY----PEVP-LYPKDLLKKAQEKILIER

FGQFINAF-----------------------------------------YYLL----LHD

NPE-QLVDTDHYAGLVVYEEELKRRCTKFFGGDSPGMLDYMMWPWCERFDS--LKYTFEQ

KFELSPER-FPTLIKWRDLMIQDRAVKCFYLDGQTHAKYMNSRRSGQADYNMLYNEA---

----------KRVKLG--------------------------------------------

----------------------

>DmGSTO3

MS----------------------------------------------------------

-----------------------------SGKH----LAKGSPKPV--------------

LPDDGVLRLYSMRFCPYAQRAHLVLNAKNVP--YHSV-YINLT------EKPEWLVE-VS

PLLKVPALQLVAEKGEPSLIESLIIAEYLDDKY----PENP-LLPKDPLKRAQDKILLER

FSSITSAF-----------------------------------------INIL----VQG

TGL-----EDYWTALDIFEEELTKRGTPYFGGNKPGFVDYMIWPWFERLSV--IELKLQK

EYNFNESR-FPKITKWIALLKADSVVQSFYATPEQHNEFWRTRKAGNANYDLLA------

------------------------------------------------------------

----------------------

>DmGSTO4

MS----------------------------------------------------------

-----------------------------NGRH----LAKGSPMPD--------------

VPEDGILRLYSMRFCPFAQRVHLVLDAKQIP--YHSI-YINLT------DKPEWLLE-KN

PQGKVPALEIVREPGPPVLTESLLICEYLDEQY----PLRP-LYPRDPLKKVQDKLLIER

FRAVLGAF-----------------------------------------FKAS----DGG

DLE------PFWSGLDIYERELARRGTEFFGGEQTGILDYMIWPWCERLEL--LKLQRGE

DYNYDQSR-FPQLTLWLERMKRDPAVMAFYMEAEVQAEFLRTRSLGRPNYNLLVKDA---

------------------------------------------------------------

----------------------

>DmGSTO2

MAL---------------------------------------------------------

-----------------------------PQKH----FKRGSPKPE--------------

IPEDGVLRYYSMRFCPYSQRAGLVLAAKKIP--HHTV-YIDLS------EKPEWYID-YS

PLGKVPAIQLPNLPGQPALVESLVIAEYLDEQY-P--GEGS-LFPKDPLQKALDRILIER

LSPAVSAI-----------------------------------------YPVL----FTK

NPP-ADAIKNFETALDVFEQEITKRGTPYFGGNKIGIADYMIWPWFERFPA--LKYTLDE

PYELDKTR-YQNLLKWRDLVAQDEAVKATALDARIHAKFMKTRHENKPDYDVAFQPL---

------------------------------------------------------------

----------------------

>BtMEAM1GST-o1  

MTLV--------------------------------------------------------

--------------------------------H----HKSGSVEPP--------------

L-IEEKLRLYSMRYCPYAQRVHLVLNAKKVP--YDVV-YINLV------QKPEWFLE-KF

PAGTVPAMNV----KGANLYESLILADFLDEYF----PEPR-LHSSDPLQKAKDRLLVES

FGKIGPHL-----------------------------------------YKLL----MGP

DFT-EDAFQGVLTMLAKMENELKNRGSNFFSGEKPGMPDYMIWPSFERIDV--IAVRYGE

KGKLPVQT-LPLLTKWISAMKDDYSVKPFYLEPEKHALHLEKRRAGAADAFDIL------

------------------------------------------------------------

----------------------
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Resistance cases before 2012


			Table S1 - Overview of the resistance cases reported in the main thrips species before 2012*


			IRAC MoA			Active ingredient			year			species			resistance mechanisms			Reference


			1A			bendiocarb			1995			Frankliniella occidentalis			unknown			10.1093/jee/88.5.1164


			1A			carbosulfan 			1995			Frankliniella occidentalis			unknown			10.1093/jee/91.5.1067


			1A			formetanate			2001			Frankliniella occidentalis			unknown			10.17660/ActaHortic.2001.559.110


			1A			formetanate			2002			Frankliniella occidentalis			unknown			10.1002/ps.573


			1A			formetanate			2002			Frankliniella occidentalis			unknown			10.1002/ps.572


			1A			formetanate			2005			Frankliniella occidentalis			detoxification			10.1002/ps.1069


			1A			formetanate			2008			Frankliniella occidentalis			unknown			10.1111/j.1461-9563.2008.00387.x


			1A			formetanate 			2008			Frankliniella occidentalis			unknown			10.1603/0022-0493(2008)101[1685:iopsod]2.0.co;2


			1A			formetanate			2010			Frankliniella occidentalis			unknown			10.1603/EC09391


			1A			methiocarb			2000			Frankliniella occidentalis			detoxification/insensitivity			10.1603/0022-0493-93.2.464


			1A			methiocarb			2002			Frankliniella occidentalis			unknown			10.1002/ps.572


			1A			methiocarb 			2002			Frankliniella occidentalis			unknown			10.1002/ps.573


			1A			methiocarb			2005			Frankliniella occidentalis			detoxification			10.1002/ps.1069


			1A			methiocarb 			2006			Frankliniella occidentalis			detoxification 			10.1002/ps.1280


			1A			methiocarb 			2008			Frankliniella occidentalis			unknown			10.1111/j.1461-9563.2008.00387.x


			1A			methiocarb 			2010			Frankliniella occidentalis			unknown			10.1603/EC09391


			1A			methomyl 			1995			Frankliniella occidentalis			unknown			10.1093/jee/88.5.1164


			1B			acephate			1994			Frankliniella occidentalis			unknown			10.1093/JEE/87.5.1141


			1B			acephate			1997			Frankliniella occidentalis			detoxification 			10.4039/Ent129907-5


			1B			chlorpyrifos			1992			Frankliniella occidentalis			unknown			10.1093/jee/85.1.9


			1B			diazinon			1994			Frankliniella occidentalis			detoxification/insensitivity			10.1006/pest.1994.1030


			1B			diazinon			1995			Frankliniella occidentalis			unknown			10.1093/jee/88.5.1164


			1B			diazinon			2003			Thrips tabaci			unknown			10.1080/01140671.2003.9514242


			1B			diazinon			2005			Thrips tabaci			unknown			10.1002/ps.1068


			1B			diazinon			2008			Thrips tabaci 			unknown			10.1111/j.1440-6055.2008.00669.x


			1B			dichlorvos 			2003			Thrips tabaci			unknown			10.1080/01140671.2003.9514242


			1B			dimethoate			2008			Thrips tabaci 			unknown			10.1111/j.1440-6055.2008.00669.x


			1B			methamidophos 			2005			Frankliniella occidentalis			detoxification			10.1002/ps.1069


			2A			endosulfan			1994			Frankliniella occidentalis			unknown			10.1093/JEE/87.5.1141


			2A			endosulfan			2005			Frankliniella occidentalis			detoxification			10.1002/ps.1069


			2B			fipronil 			2005			Frankliniella occidentalis			unknown			10.1111/j.1440-6055.2005.00478.x


			3A			acrinathrin			2002			Frankliniella occidentalis			unknown			10.1002/ps.573


			3A			acrinathrin			2002			Frankliniella occidentalis			unknown			10.1002/ps.572


			3A			acrinathrin			2005			Frankliniella occidentalis			detoxification			10.1002/ps.1069


			3A			acrinathrin			2006			Frankliniella occidentalis			detoxification 			10.1002/ps.1280


			3A			acrinathrin			2008			Frankliniella occidentalis			unknown			10.1002/ps.1627


			3A			acrinathrin			2008			Frankliniella occidentalis			unknown			10.1603/0022-0493(2008)101[1685:iopsod]2.0.co;2


			3A			acrinathrin			2008			Frankliniella occidentalis			unknown			10.1111/j.1461-9563.2008.00387.x


			3A			acrinathrin			2008			Frankliniella occidentalis			unknown			10.1002/ps.1540.


			3A			acrinathrin			2010			Frankliniella occidentalis			unknown			10.1603/EC09391


			3A			alpha-cypermethrin			2008			Thrips tabaci 			unknown			10.1111/j.1440-6055.2008.00669.x


			3A			alpha-cypermethrin			2008			Frankliniella occidentalis			detoxification and others 			10.1111/j.1440-6055.2007.00628.x


			3A			cypermethrin			1995			Frankliniella occidentalis			unknown			10.1093/jee/88.5.1164


			3A			cypermethrin			1998			Frankliniella occidentalis			unknown			10.1093/jee/91.5.1067


			3A			cypermethrin			2002			Frankliniella occidentalis			unknown			10.1046/j.1440-6055.2002.00275.x


			3A			cypermethrin			2007			Frankliniella occidentalis			unknown			10.1111/j.1440-6055.2007.00593.x


			3A			cypermethrin			2007			Frankliniella occidentalis			unknown			10.1111/j.1440-6055.2007.00593.x


			3A			cypermethrin			2008			Frankliniella occidentalis			unknown			10.1007/BF02980814


			3A			cypermethrin			2008			Thrips tabaci			unknown			10.1303/aez.2008.25


			3A			deltamethrin			1997			Frankliniella occidentalis			detoxification 			10.4039/Ent129907-5


			3A			deltamethrin			2002			Frankliniella occidentalis			unknown			10.1002/ps.573


			3A			deltamethrin			2002			Frankliniella occidentalis			unknown			10.1002/ps.572


			3A			deltamethrin			2003			Thrips tabaci			unknown			10.1080/01140671.2003.9514242


			3A			deltamethrin			2005			Frankliniella occidentalis			detoxification			10.1002/ps.1069


			3A			deltamethrin			2005			Thrips tabaci			unknown			10.1002/ps.1068


			3A			deltamethrin			2008			Frankliniella occidentalis			detoxification and others 			10.1111/j.1440-6055.2007.00628.x


			3A			deltamethrin			2010			Thrips tabaci			unknown			10.1002/ps.1953


			3A			esfenvalerate			2008			Frankliniella occidentalis			unknown			j.1440-6055.2007.00628.x


			3A			fluvarinate			2008			Thrips tabaci			unknown			10.1303/aez.2008.25


			3A			lambda-cyhalothrin			2003			Thrips tabaci			unknown			10.1603/0022-0493-96.6.1843


			3A			lambda-cyhalothrin			2005			Thrips tabaci			unknown			10.1002/ps.1068


			3A			lambda-cyhalothrin			2008			Thrips tabaci 			unknown			10.1111/j.1440-6055.2008.00669.x


			3A			permethrin			1992			Frankliniella occidentalis			detoxification			10.1093/jee/85.1.9


			3A			tau-fluvalinate			2008			Frankliniella occidentalis			detoxification and others 			10.1111/j.1440-6055.2007.00628.x


			4A			imidacloprid			1995			Frankliniella occidentalis			unknown			10.1093/jee/88.5.1164


			5			spinosad			2005			Frankliniella occidentalis			unknown			10.21273/HORTSCI.40.1.146


			5			spinosad			2007			Frankliniella occidentalis			unknown			https://doi.org/10.1002/ps.1388


			5			spinosad			2007			Frankliniella occidentalis			unknown			10.1603/0022-0493(2007)100[916:GOSRIF]2.0.CO;2


			5			spinosad			2008			Frankliniella occidentalis			insensitivity			10.1111/j.1744-7917.2008.00192.x


			5			spinosad			2008			Frankliniella occidentalis			unknown			10.1603/0022-0493(2008)101[1685:iopsod]2.0.co;2


			6			abamectin			1992			Frankliniella occidentalis			unknown			10.1093/jee/85.1.9


			6			abamectin			1998			Frankliniella occidentalis			unknown			10.1093/jee/91.5.1067


			6			abamectin			2011			Frankliniella occidentalis			detoxification			10.1016/j.pestbp.2011.07.001


			*Data obtained from Gao et al. 2012 and a literature search on web of science (www.webofscience.com)








Resistance cases after 2012


			Table S1 - Overview of the resistance cases reported in the main thrips species since 2012*


			IRAC MoA			Active ingredient			year			species			resistance mechanisms			Reference


			1A			carbosulfan			2013			Thrips tabaci			unknown			10.1002/ps.3385


			1A			oxamyl			2019			Thrips tabaci			detoxification 			10.1016/j.pestbp.2020.104553


			1A			methomyl			2020			Thrips tabaci			detoxification 			10.1016/j.pestbp.2020.104553


			1B			acephate			2022			Frankliniella fusca			unknown			10.1093/jee/toac136


			1B			diazinon			2015			Thrips tabaci			detoxification 			10.1016/j.pestbp.2015.10.013


			1B			diazinon			2020			unspecified Thrips			unknown			10.1007/s42690-020-00358-7


			1B			dichlorvos			2015			Thrips tabaci			unknown			10.1016/j.pestbp.2015.10.013


			1B			Chlorpyrifos			2015			Frankliniella occidentalis 			P450 overexpression + others			10.1093/jee/tov139


			1B			profenofos			2015			Thrips tabaci			detoxification / Target-site insensitivity 			10.1016/j.pestbp.2015.10.013


			1B			Phoxim			2012			Frankliniella occidentalis 			detoxification			PMID: 23173470


			1B			malathion 			2020			Frankliniella occidentalis 			unknown			10.1653/024.102.0411


			3A			cypermethrin			2012			Thrips palmi 			detoxification /T929I on VGSC			10.1007/s13355-012-0141-7


			3A			cypermethrin			2016			Thrips tabaci			T929I on VGSC			10.1016/j.pestbp.2015.10.013


			3A			cypermethrin			2016			Thrips tabaci			T929I on VGSC			10.1584/jpestics.D16-049


			3A			cypermethrin			2019			Thrips tabaci			T929I, K1774N, M918L on VGSC			10.1016/j.pestbp.2019.04.012


			3A			beta-cypermethrin			2022			Frankliniella occidentalis 			unknown			10.1016/j.cropro.2021.105886


			3A			lambda-cyhalothrin			2013			Thrips tabaci			V1010A, M918L on VGSC			10.1002/ps.3638


			3A			lambda-cyhalothrin			2014			Thrips tabaci 			M918T, V1010A on VGSC			10.1002/ps.3638


			3A			lambda-cyhalothrin			2020			unspecified Thrips			unknown			10.1007/s42690-020-00358-7


			3A			Acrinathrin			2012			Frankliniella occidentalis 			detoxification			10.1603/EC11335


			3A			Acrinathrin			2018			Frankliniella occidentalis 			unknown			10.16970/entoted.424746


			3A			tau-Fluvalinate			2012			Frankliniella occidentalis 			detoxification			10.1111/j.1440-6055.2012.00865.x


			3A			deltamethrin			2015			Thrips tabaci			detoxification / T929I on VGSC			10.1016/j.pestbp.2015.10.013


			3A			permethrin			2015			Thrips tabaci			detoxification/ T929I on VGSC			10.1016/j.pestbp.2015.10.013


			3A			Bifenthryn 			2020			Frankliniella occidentalis 			unknown			10.1653/024.102.0411


			4A			acetamiprid			2013			Frankliniella occidentalis 			detoxification			10.1007/s13355-013-0212-4


			4A			acetamiprid			2019			Thrips hawaiiensis			unknown			10.1007/s10340-019-01112-w


			4A			thiamethoxam			2014			Frankliniella occidentalis 			detoxification			10.1016/j.pestbp.2014.06.009


			4A			thiamethoxam			2016			Frankliniella fusca 			unknown			10.1002/ps.4232


			4A			thiamethoxam			2018			Frankliniella fusca			unknown			10.1093/jee/toy298


			4A			thiamethoxam			2022			Frankliniella occidentalis 			unknown			10.1016/j.cropro.2021.105886


			4A			imidacloprid			2015			Thrips palmi 			detoxification			10.1584/jpestics.D15-004


			4A			imidacloprid			2016			Frankliniella occidentalis 			unknown			10.1002/ps.4200


			4A			imidacloprid			2016			Frankliniella fusca			unknown			10.1002/ps.4232


			4A			imidacloprid			2018			Frankliniella fusca			unknown			10.1093/jee/toy298


			4A			imidacloprid			2019			Thrips hawaiiensis			detoxification			10.1007/s10340-019-01112-w


			5			spinetoram			2016			Frankliniella occidentalis 			unknown			10.1002/ps.4200


			5			spinetoram			2018			Thrips hawaiiensis			unknown			10.1002/ps.4887


			5			spinetoram			2019			Thrips hawaiiensis			detoxification			10.1007/s10340-019-01112-w


			5			spinetoram			2019			Different species 			unknown			10.1007/s10340-019-01128-2


			5			spinetoram			2020			Thrips palmi 			unknown			10.1111/eva.12996


			5			spinetoram			2021			Frankliniella occidentalis 			G275E on nAChR 			10.1007/s11033-021-06372-3


			5			spinetoram			2021			Thrips palmi 			G275E on nAChR 			10.1093/jee/toaa314


			5			spinetoram			2022			Frankliniella occidentalis 			unknown			10.1016/j.cropro.2021.105886


			5			spinosad			2013			Frankliniella occidentalis 			unknown			10.1590/S0006-87052013005000018


			5			spinosad			2013			Frankliniella occidentalis 			G275E on nAChR 			10.1111/jnc.12029


			5			spinosad			2013			Frankliniella occidentalis 			unknown			10.1002/ps.3372


			5			spinosad			2013			Thrips tabaci			unknown			10.1002/ps.3385


			5			spinosad			2014			Frankliniella occidentalis 			detoxification			10.1016/j.pestbp.2014.07.006


			5			spinosad			2014			Frankliniella occidentalis 			unknown			10.1016/j.pestbp.2014.03.004


			5			spinosad			2014			Thrips palmi 			detoxification / G275E on nAChR 			10.1016/j.pestbp.2014.04.013


			5			spinosad			2016			Frankliniella occidentalis 			unknown			10.1002/ps.4200


			5			spinosad			2016			Frankliniella occidentalis 			unknown 			10.1016/S2095-3119(16)61478-8


			5			spinosad			2018			Frankliniella intonsa 			G275V on nAChR 			10.1584/jpestics.D18-007


			5			spinosad			2018			Frankliniella occidentalis 			unknown			10.16970/entoted.424746


			5			spinosad			2018			Frankliniella occidentalis 			truncated nAChRα6 mRNA  			10.1016/j.ibmb.2018.05.002


			5			spinosad			2020			Frankliniella occidentalis 			unknown			10.1653/024.102.0411


			5			spinosad			2022			Frankliniella occidentalis 			unknown 			10.1016/j.cropro.2021.105886


			6			abamectin			2018			Frankliniella occidentalis 			Target site overexpression 			10.1016/j.pestbp.2018.06.012


			6			abamectin			2019			Thrips hawaiiensis			detoxification			10.1007/s10340-019-01112-w


			6			abamectin			2020			Thrips tabaci			detoxification			10.1016/j.pestbp.2020.104553


			6			abamectin			2022			Frankliniella occidentalis 			unknown			10.1016/j.cropro.2021.105886


			6			emamectin benzoate			2013			Thrips tabaci			unknown			10.1002/ps.3385


			6			emamectin benzoate			2022			Frankliniella occidentalis 			FoGluClc overexpression/insensitivity			10.1002/ps.7032


			6			emamectin benzoate			2022			Frankliniella occidentalis 			unknown			10.1016/j.cropro.2021.105886


			7C			pyriproxyfen			2016			Frankliniella occidentalis 			unknown			10.1002/ps.4200


			15			Novaluron			2017			Frankliniella occidentalis 			I1017F on CHS1			10.1584/jpestics.D17-023


			28			cyantraniliprole			2016			Frankliniella occidentalis 			unknown			10.1002/ps.4200


			un			pyridalyl			2020			Frankliniella occidentalis 			detoxification			10.1016/j.pestbp.2020.104564


			 *Data obtained from a literature search on web of science (www.webofscience.com)








https://www.pesticideresistance.org/display.php?page=ai&aiId=53https://www.pesticideresistance.org/display.php?page=ai&aiId=319https://www.pesticideresistance.org/display.php?page=species&arId=685https://www.pesticideresistance.org/display.php?page=ai&aiId=278https://www.pesticideresistance.org/display.php?page=ai&aiId=470
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Table_S2


			Table S2 - Thrips AChE1 and AChE2 codons at amino acid positions for which mutations were previously shown to be associated with resistance to organophosphates and/or carbamates (numbering according to T. californica AChE)*


			AChE Torpedo californica amino acid position			G119			A201			F290V			F330**			F331


			Codons of residues associated with organophosphate/carbamate resistance			AGC (Ser,S)			TCT/TCG/TCC (Ser,S)			GTC/GTT (Val,V)						TAT/TAC (Tyr,Y) or TCT/TCC (Cys,C)


						Codons in AChE sequences (based on sequences shown in File S1)


			AChE1


			XM_026429934.1:165-1886 PREDICTED: Frankliniella occidentalis acetylcholinesterase-like (LOC113211542), mRNA			GGC			TCC***			TTC			TAC			TTC


			IADS01012234.1:436-1773 TSA: Thrips tabaci KOC2442 RNA, c9880_g1_i1, transcribed RNA sequence			GGC			GCG			GTC***			TAC			TTC


			GAXG02081461.1:c784-2 TSA: Gynaikothrips ficorum C318387_a_6_0_l_814 transcribed RNA sequence			~~~****			~~~			TTC			TAC			TTC


			GCYQ01046696.1:1077-2345 TSA: Phlaeothripidae sp. AD-2014 breed wildtype s15727_L_67414_0_9_9_LINEAR, transcribed RNA sequence			GGC			GCG			TTC			TAC			TTC


			GQ461336.1:314-2377 Tetranychus urticae strain LS-VL clone 1 acetylcholinesterase precursor (AchE1) mRNA, complete cds			GGC			GCT			TTT			TAT			TTT


			AChE2


			FOCC005718-RA-CDS OGS v1.0 incomplete - Frankliniella occidentalis			GGC			GCG			TTC			TAC			TTT


			XM_026430864.1:202-1668 PREDICTED: Frankliniella occidentalis acetylcholinesterase-like (LOC113212246), mRNA			~~~			~~~			~~~			~~~			~~~


			IADS01004486.1:c1326-7 TSA: Thrips tabaci KOC2442 RNA, c4598_g1_i1, transcribed RNA sequence			GGC			GCC			TTC			TAT			TTC


			XM_034392383.1:1-1851 PREDICTED: Thrips palmi acetylcholinesterase (LOC117649513), partial mRNA			GGC			GCC			TTC			TAC			TTC


			GAXG02088486.1:99-815 TSA: Gynaikothrips ficorum C340301_a_18_0_l_1305 transcribed RNA sequence			~~~			~~~			~~~			TAT			TTC


			GCYQ01034529.1:c877-2 TSA: Phlaeothripidae sp. AD-2014 breed wildtype C225091_4_0, transcribed RNA sequence			~~~			GCG			TTC			TAT			TTC


			FBpp0307210 Ace-PC type=CDS; FlyBase:FBpp0307210,FlyBase_Annotation_IDs:CG17907-PC,UniProt/TrEMBL:A0A0B4KGI5; D. melanogaster			GGC			GCT			TTT			TAC			TTC


			* the five most frequently reported AChE mutations were investigated (see https://bioweb.supagro.inrae.fr/ESTHER/aqlquery2?aql=select%20x,c%20from%20g%20in%20class%20Gene_locus,%20m%20in%20g-%3EMutation,n%20in%20m-%3EModification%20where%20n%20like%20%22OP-*%22%20or%20n%20like%20%22ins*%22%20or%20n%20like%20%22Pyr*%22,%20f%20in%20g-%3EFamily%20where%20f%20like%20%22AChE%22%20or%20%20f%20like%20%22BuChE%22%20or%20%20f%20like%20%22Carboxylesterase%22%20or%20f%20like%20%22Cholinesterase-like%22,%20s%20in%20g-%3ESpecies,%20t%20in%20s-%3ETax_id%20where%20t%20like%20%2233208%22,%20u%20in%20m-%3EMode_of_mutation%20where%20u%20like%20%22Nat*%22,%20x%20in%20m-%3ETorpedo_number,%20c%20in%20count(select%20x-%3EMutation-%3EGene_locus)%20order%20by%20:x )


			**Phe (TTC/TTT) in T. californica, while Tyr (TAC/TAT) in all arthropod species included in alignment


			*** codon of amino acid that has been previously associated with organophosphate/carbamate resistance is present in this sequence


			**** sequence information was not available












