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1. Introduction

The European Reference Laboratory for Insects and Mites has to select, adapt or develop reliable identification tests for the
phytosanitary insect and mite species that are relevant for the European Union (included in the Commission Delegated
Regulation (EU) 2019/1702 and in the EURL for Insects and Mites working programmes). One of the tasks of the EURL is to
validate available diagnostic protocols before recommending their use to the National Reference Laboratories of the European
Union. Pretesting of available tests is necessary to select the most reliable ones for the validation study.

Rhagoletis pomonella (Fig. 1) is, as its common name ‘apple maggot fly’ suggests, largely
characterized by the infestation of some Rosaceae including domesticated apples (Malus
domestica) and Crataegus spp., which seems to be the trait separating it from other closely
related sibling species in the complex (R. mendax, R. zephyria, ‘flowering dogwood fly’ and R.
cornivora) with hosts from the Ericaceae, Caprifoliaceae and Cornaceae family, respectively.
Morphological distinction of adults is challenging, especially if information on the host plant is
missing. Molecular identification employing barcoding of the COI locus or sequencing of other
woeaeme NUClear loci has so far not been able to sufficiently resolve this species complex either,
Fig. 1 R. pomonella adult excluding R. cornivora, which can be separated by e.g sequencing the COI locus (Xie et al.
2008).
R. pomonella is primarily found in North America, with restricted distribution in adjacent parts of Central America (Fig. 2). So
far it has not been introduced to any other continents but it is a European Union regulated species, listed among the EU
quarantine pests (Annex Il of the Commission Implementing Regulation (EU) 2019/2072) and among the EU priority pests
(Commission Delegated Regulation (EU) 2019/1702).

Rhagoletis pomonella (RHAGPO)

O Present @ Transient

2020-04-16
(c) EPPO https:/gd.eppo.int

Fig. 2: Distribution of R. pomonella according to the EPPO global database

2. Scope of pretesting

The scope of this preliminary study was to identify molecular tests which are appropriate for the identification of R. pomonella.
Additionally, a database inventory for sequence records should shed light on the application possibilities of barcoding as
identification method.

3. Test selection

For this pest species no published specific diagnostic protocols in an international standard are available yet.

However, identification of these quarantine pests is covered in the EPPO PM 7/129 (2) DNA barcoding as an identification tool
for a number of regulated pests (EPPO, 2021) (Appendix 1), which includes tests for the DNA barcoding of arthropods in general.
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Specific identification tests in scientific literature for the identification of R. pomonella i.e.:

=  Burgher-MacLellan et al. (2009): three SYBR Green PCRs targeting the COI locus

= Velez et al. (2006): three SYBR Green PCRS targeting microsatellite DNA; it has to be noted that the
aim of this publication was to evaluate the usefulness of microsatellite markers for “mapping host-
plant-associated adaptations in Rhagoletis that generate reproductive isolation and facilitate
speciation, as well as for resolving the genetic structure and evolutionary history of fly populations”.

4. Composition of samples

For pretesting of tests indicated above, DNA was extracted from parts of single adult specimens (legs) of R. pomonella and
Rhagoletis sp. non-targets (see Table 1). All specimens included in this study were morphologically confirmed to the species level
(pers. comm. A. Egartner, AGES). However, the sample 66/19 could only be assigned as either R. pomonella or mendax.
Additionally, the condition of this sample was questionable, as R. pomonella samples in Europe are rare to begin with, therefore
all results have to be taken with a grain of salt until further tests with fresh specimens can be conducted.

Table 1: Details on single adult specimens for pretesting Rhagoletis spp. identification (sample set)

Sample Species Host plant Origin Source

66/19 Rhagoletis pomonella/mendax na Michigan, US AGES, Egartner
2247/22 Rhagoletis cingulata Juglans regia Austria AGES, Egartner
1928/22 Rhagoletis meigenii Juglans regia Austria AGES, Egartner
1233/22 Rhagoletis alternata Malus sp. Austria AGES, Egartner
1231/22 Rhagoletis cerasi Malus sp. Austria AGES, Egartner
2552/21 Rhagoletis meigenii Juglans regia Austria AGES, Egartner

*na: not available

5. Specification of pretesting procedures

DNA extraction

For DNA extraction the DNeasy Blood and Tissue (Qiagen) on Rhagoletis spp. legs was used. Samples indicated in Table 1 were
tested undiluted and with at least one additional dilution (usually 1:20).

Real-time PCR
Following SYBR Green real-time PCR tests for the identification of R. pomonella were evaluated:

e Tests according to Burgher-MaclLellan et al. (2009) targeting the COI locus
e Tests according to Velez et al. (2006) targeting microsatellite DNA

Other molecular tests

Included in EPPO PM 7/129 (2) DNA barcoding (EPPO, 2021):
e Barcoding for arthropods (Appendix 1); was tested for the identification of R. pomonella and related non-target species.

6. Database inventory for sequence records

DNA barcoding relies on PCR of predetermined marker genes (e.g. for the COI gene), DNA sequencing and comparison of those
sequences to a database of reference sequences (Armstrong and Ball 2005). Applying barcoding for insect identification
requires enough sequence records from the species within the genus for a reliable comparision. Not only the number, but also
the genetic and geographic diversity of the records and the quality are potential issues that should taken into account.

Three different databases (NCBI GenBank, Bold and EPPO Q-Bank) were consulted for the inventory. As search parameters the

genus and species name and the gene locus (CO/ and synonyms) were used. In addition the reliability of the records were
checked and, if reasonable, the search was extended to other gene loci.
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Results

Due to the extraordinary amount of sequence data deposited in the NCBI GenBank, additional restrictions have to be made to
evaluate the availability and suitability of sequences, especially for additional loci.

Items: 1 to 20 of 123279

Additionally, accession descriptors such as the one depicted below make the evaluation of sequence availability difficult.

Rhagoletis pomonella isolate G09 DW 012 cytocrhome oxidase subunit | (COl) gene, partial cds;
17. tRNA-Leu gene, complete sequence; and cytochrome oxidase subunit I| (COIl) gene, partial cds;

mitochondrial

8§71 bp linear DNA

Accession: KFBT7743.1 Gl 569345324

Protein  PubMed Taxonomy

GenBank FASTA Graphics PopSet

In all three consulted databases sequence records for R. pomonella on the COI locus are avaible. GenBank also offered 8
sequence records for the complete mitochondrial genome and a large number of accessions from whole genome shotgun
sequencing projects. Additionally, sequences on other loci (e.g., COIl, ITS2, 125 rDNA, 16S rDNA, 185 rDNA) have been deposited
in the NCBI GenBank (Query date October 2022).

Table 2: Number of Rhagoletis pomonella sequence records per gene for each database (data accessed November 2022).

Gene GenBank Q-Bank Bold

col 53(13%) 11 37(28***)
colil 66(21%*) 0 0

ITS2 8 0 0

125 2 0 0

16S 4 0 0

185 15 0 0
Complete genome (mitochondrium) 8 0 0

Whole genome shotgun sequencing 36 796 0 0

*sequences of appropriate length for standard barcode
**sequences solely identified as COIl locus
***sequences >500bp

Despite the large amount of sequence data in the NCBI GenBank, only part of the deposited COI sequences are of the
expected length for barcoding, with many others being much longer and stretching into additional gene loci.

Out of the 37 R. pomonella specimens listed in the Bold database, only 28 have appropriate sequences deposited, a large
part of which were mined from NCBI GenBank. Regarding the geographic variation of the sequence records for R. pomonella
in Bold, all records originate from North or Central America, with most of them being from Canada and Mexico. A similar
distribution is seen in the 11 records found in EPPO Q-Bank, with the majority of them having been sampled in Mexico.

Bold Data base lists 680 specimen records for the Rhagoletis genus (about 70 species), 531 of which have barcodes. R.
cingulata makes up the bulk of them with 115 records, followed by R. basiola, meigenii, pomonella and completa.

None of the other Rhagoletis species relevant for this pretesting have any whole genome shotgun sequencing data deposited
in the NCBI genbank, and only for Rhagoletis cerasi complete mitochondrial genome sequences are available (see Table 3).
This is not relevant for the in silico evaluation of real-time PCRs targeting the COI locus, as there are sequences available for
all species on this locus, but it has to be taken into account when reviewing in silico data for PCRs targeting microsatellite
DNA.

Table 3: Number of sequence records available in NCBI GenBank for selected Rhagoletis species.

Species Sequences COIl | Complete mitochondrial | Whole genome
genome sequencing

Rhagoletis cingulata 41 0 0

Rhagoletis meigenii 39 0 0

Rhagoletis alternata 4 0 0

Rhagoletis indifferens 5 0 0

Rhagoletis cerasi 21 6 0
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Tree-based identification

To evaluate the species divergences within the genus, a Neighbor Joining (NJ) tree of distance was constructed using NCBI
GenBank (max. seq. diff. of 0.75). Fig 3 showcases further complications that are known to arise with the species R. mendax
and R. zephyria, which are both part of the R. pomonella complex.

Tree method

Max Seq Difference Label
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Fig 3: Neighbor joining tree for R. pomonella on the COI locus, showing the species of the R. pomonella locus (R. pomonelia,
R. zephyria and R. mendax) clustering
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7. Results

In silico data

Burgher-MacLellan et al. 2009: Primer BLAST and in silico PCRs of the ID-1F/ID-1R/ID-3R primers indicated them as specific
for R. pomonella complex species. Both the ID-8F and ID-9R primer BLAST led to trees where R. pomonella grouped with
many other species of the Rhagoletis genus. In silico PCR on this primer pair resulted in all three species of the R. pomonella
complex showing as potential targets, in addition to singular results of fly species belonging other families such as Clusiodes
sp., Lonchaeidae sp., and Teleopsis sp., but no other Rhagoletis species.

Velez et al. 2006: All three primer pairs (P6F/P6R, P9F/PIR, P12F/P12R) showed in silico specificity for the R. pomonella
complex. The in silico PCR resulted in exactly one hit each, which were sequences deposited by the authors. It has to be
noted, that whole genome sequences are lacking for most closely related Rhagoletis species, making evaluation of such
results difficult.

Details on the in silico data see Appendix 2.

SYBR Green real-time PCRs according to Burgher-MacLellan et al. (2009) and Velez et al. (2006)

Identification of R. pomonella with these SYBR Green real-time PCRs targeting the CO/ locus and microsatellite DNA proved to
be difficult with the sample set used in this pretesting. As Table 4 and 5 show, unspecific signals were observed for most of
the PCRs with the melting temperature being unsuitable to give further insight into the specificity in most cases. Only in the
real-time PCR ID-8F/ID-9R (Burgher-MacLellan et al. 2009) a slight difference in melting temperature between the target
sample and non-target samples could be observed.

Table 4: SYBR Green PCR results of pretesting with the sample set; results for Rhagoletis spp. according to assigned values

Burgher-MacLellan et al. 2009 tests 1-3 | Velez et al. 2006 tests 4-6
Sample | Species Test 1 Test 2 Test 3 Test 4 Test 5 Test 6

(ID-8F/ID-9R)| (ID-1F/ID-1R)| (ID-1F/ID-3R) (P6F/P6R) (POF/PIR) (P12F/P12R)
66/19 R. pomonella/mendax + (-) (-) () (-) )
2247/22 R. cingulata () (-) () ) (-) )
1928/22 R. meigenii () () (-) ) (-) ()
1233/22 R. alternata (-) (-) () () (-) )
1231/22 R. cerasi () (-) (-) ) (-) ()
2552/21 R. meigenii () (-) (-) () ) )

Table 5: Result summary and verdict for the eight real-time PCRs tested

Author Test Verdict
Burgher-MaclLellan et al. | Test 1 R. pomonella/mendax does have a slightly different melting temperature than all
(2009) other tested non-targets.

Test 2 R. pomonella/mendax and R. cerasi show lower Ct values than the other samples,
however with the same melting temperature.

Test 3 R. pomonella and R. cerasi show lower Ct values than the other samples, however
with the same melting temperature.

Velez et al. Test 4

(2006) There is no distinction possible on the basis of either Ct or melting temperature.

Test 5 R. pomonella and R. cingulata show lower Ct values than the other samples,
however with the same melting temperature.

Test 6 There is no distinction possible on the basis of either Ct or melting temperature.
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Barcoding according to EPPO PM7/129(2)

Sequencing on the COI locus was able to distinguish all non-targets of the sample set used in this pretesting (Tab. 6). The target
sample could be identified down to the Rhagoletis pomonella complex, which includes R. mendax and R. zephyria. Additionally,
the sequence quality did not meet the expected quality criteria.

Table 6: Results of barcoding with the pretesting sample set

Sample Assigned value Result of pretesting (LepF/R)
66/19 Rhagoletis pomonella/mendax Rhagoletis pomonella complex
2247/22 Rhagoletis cingulata Rhagoletis cingulata
1928/22 Rhagoletis meigenii Rhagoletis meigenii
1233/22 Rhagoletis alternata Rhagoletis alternata
1231/22 Rhagoletis cerasi Rhagoletis cerasi
2552/21 Rhagoletis meigenii Rhagoletis meigenii

8. Discussion

Molecular identification of Rhagoletis pomonella pretested in this study highlighted some of the difficulties that arise with this
species complex. In silico data (database inventory, primer blast, including fast minimum evolution tree analysis, and in silico
PCR) already indicated the impossibility of resolving the species within the R. pomonella complex with the tests included in this
pretesting, and occasionally led to doubts in regards to the specificity of the tests as well.

The in silico specificity of the tests according to Velez et al. (2006) targeting microsatellite DNA could not be evaluated, as there
seem to be no sequences available for the non-target Rhagoletis species included in this study on these gene loci.

For one real-time PCR targeting the COI locus (Testl according to Burgher-MacLellan et al. 2009) R. pomonella/mendax was
distinguishable via differences in melting temperature. None of the other real-time PCRs could be confirmed as suitable for the
identification of R. pomonella in this pretesting. Nevertheless, in Test2 and 3, significantly lower Ct values were achieved for R.
pomonella/mendax and R. cerasi, which could be an indication of these tests not being exclusive for all tested Rhagoletis species.
It has to be noted however, that due to the limited availability of R. pomonella specimens, the target in this pretesting was of
questionable condition.

COI barcoding could be confirmed as suitable to identify targets down to the level of Rhagoletis pomonella complex, but
distinction among species in this complex remains difficult.

Further studies will have to be conducted both with an extended sample set for non-targets and more target specimens of
sufficient quality. Special attention will have to be given to Rhagoletis cerasi specimen, as well as sufficient representation of all
species included in the Rhagoletis pomonella complex (R. pomonella, R. mendax, R. zephyria, R. cornivora).

Participating staff:

Experts/ Supervisors: Richard Gottsberger, Helga Reisenzein
Technical staff/ Operators: Claudia Heiss, Chiara Pohn

Date: December 12, 2022

Helga Reisenzein Richard Gottsberger
EURL Deputy Director Scientific Project Leader — Molecular Unit

Page 7/27



Appendix 1 - References

EPPO (2021). EPPO standards PM 7/129 (2) DNA barcoding as an identification tool for a number of regulated pests. Bulletin
OEPP/EPPO Bulletin, 51 (1): 100-143.

Hajibabaei, M., Janzen, D. H., Burns, J. M., Hallwachs, W., & Hebert, P. D. (2006). DNA barcodes distinguish species of tropical
Lepidoptera. Proceedings of the National Academy of Sciences, 103(4), 968-971.

Burgher-MacLellan, K. L., Gaul, S., MacKenzie, K., & Vincent, C. (2009). The use of real-time PCR to identify blueberry maggot
(Diptera: Tephritidae, Rhagoletis mendax) from other Rhagoletis species and in lowbush blueberry fruit (Vaccinium

angustifolium). Acta Horticulturae International Society of Horticultural Sciences, 810, 265-274.

Velez, S., Taylor, M. S., Noor, M. A. F., Lobo, N. F., & Feder, J. L. (2006). Isolation and characterization of microsatellite loci from
the apple maggot fly Rhagoletis pomonella (Diptera: Tephritidae). Molecular Ecology Notes, 6(1), 90-92.

Xie, X., Michel, A. P., Schwarz, D., Rull, J., Velez, S., Forbes, A. A., Aluja, M., Feder, J. L. (2008) Radiation and divergence in the
Rhagoletis pomonella species complex: inferences from DNA sequence data. J Evol Biol. 21(3), 900-913.

Page 8/27



Appendix 2 — In silico data

In silico data PCR assay 1

EPPO (2021). EPPO standards PM 7/129 (2) DNA barcoding as an identification tool for a number of regulated pests. Bulletin

OEPP/EPPO Bulletin, 51 (1): 100-143.
Hajibabaei, M., Janzen, D. H., Burns, J. M., Hallwachs, W., & Hebert, P. D. (2006). DNA barcodes distinguish species of tropical
Lepidoptera. Proceedings of the National Academy of Sciences, 103(4), 968-971.

Search was restricted to Rhagoletis pomonella

Fast Minimum Evolution tree for LepF

*PREDICTED: R]mgol.em pomonella D-aspartate oxidase (LOCHIE744484), mRNA
Fcl|Query_5662

(R]\.%leménmnella isolate mex_7 cytochrome ¢ oxidase subunit 1 (COI) gene, partial cds; mitochondrial

Rhagoletis pomonélla uncharacierized LOCI IS?—'IKSS? (LOCLHIE 4&53?] neRNA
PREDICTED: Rhagoletis p 1L metall id like 1 (LOCIL18737025), mRNA
[—é—‘ 5PREDICI‘ED Rhagoletis pomonella protein virilizer-like (LOC118743236), mRNA
§ “PREDICTED: Rhagoletis pomonella protein virilizer-like (LOCI18743229). mRNA

~ PREDICTED: Rhagoletis pomonella acetyl-CoA carboxylase (LOCTIB742753), transcript variant X3, mRNA
' PREDICTED: Rhagoletis pomonella 43 kDa rec%pmr -associated protein of the q;n.)?qe homolog (LOCTIBT45600), transcript variant X2, mRNA
PREDICTED: Rhagoletis pomonella cullin-2 (LOCI18735585), transcript variant
PREDICTED: Rhagoletis pomonella cullin-2 (LOCI 18735585), transcript variant X2, mRNA
FPREDICTED: Rhagoletis pomonella uncharacterized LOCTIBTIB184 (LOCTIBTARIE4), mRNA
“ PREDICTED: Rhagoletis pomonella 43 kDa receptor-associated protein of the synapse homolog (LOCIBTA5600), transcript variant X1, mRNA
ER]méolem Eomoneua isolate RP cytochrome ¢ oxidase subunit 1 {COX1) Eke riial ods: mitochondrial
DI D: Rhagoletis pomonella terminal uridylyltransferase Tailor-like (LOCTIRT45247), transcript variant X3, mRNA
E;PREDICTED: Rhagoletis pomonella terminal uridylyltransferase Tailor-like (LOC1I8T745247), transcript variant X2, mRENA
PREDICTED: Rhagoletis pomonella terminal urid; -lf-ltrm\sfemse Tailor-like (LOCI1E745247), transcript variant X1, mRNA
WPREDICTED: Rhagoletis pomonella twitchin (LOCL18745768), mRNA
WPREDICTED: Rhagoletis pomonella uncharacterized LOCLIBT49119 (LOCLIBT49119), mRNA
\"PREDICTED: Rhagoletis pomonella putative nuclease HARBI1 (LOCIIB732809), partial nRNA
|\ PREDICTED: R sulfur cluster co-chaperone protein HseB (LOCT18747785), mRNA
4 Rhagoletis pormnell:n isolate mex_3 cytochrome ¢ oxidase subunit I (COI) gene, partial cds; mitochondrial
B Rhagoletis pomonella isolate USA 01 mitochondrion, complete genome
Rhagoletis pormnella mitochondrion, complete genome
1 Rhagoletis la ion, plete genome
* Rhagoletis pormnella mitochondrion, complete genome
Rhagoletis pomonella mitochondrion, complete genome
K Rhagoletis pomonella voucher QU4 _1 cytochrome oxidase subunit I (COI) gene, partial cds; mitochondrial
Rhagoletis pomonella mitochondrion. complete genome
\'PREDICTED: Rhagoletis pomonella ATP-citrate synthase (LOC118743253), transcript variant X3, mRNA
YPREDICTED: Rhagoletis pomonella ATP-citrate synthase (LOC118743253), ranscript variant X2, mRNA
PREDICTED: Rhagoletis pomonella ATP-citrate synthase (LOCTIBT43253), transcript variant X1, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCLIRT47753 (LOCHIBT47753). ncRNA
PREDICTED: Rhagoletis pomonella arf-GAP domain and FG repeat-containing protein 1-like (LOCTIBTS1330), transcript variant X1, mRNA
'PREDICTED: Rhagoletis pomonella putative nuclease HARBI1 (LOCIIB732563), partial mRNA
S PREDICTED: Rhagoletis pomonella arf-GAP domain and FG repeat-containing protein 1-like (LOCTIBTS13300). transcript variant X2, mRNA
@ ' PREDICTED: Rhagoletis pomonella arf-GAP domain and FG repeat-containing protein 1-like (LOCIIBTS1330), transcript variant X5, mRNA
FREDICTED: Rhagoletis pomonella mitochondrial sedinmcalcium exchanger protein-like (LOC1IETS2048), mRNA
: Rhagoletis pomonella arf-GAP domain and FG repeat-containing protein I-like (LOCTIBTS1330), transcript variant X9, mRNA
: R]mgolem pomonella uncharacterized LOCTIETS5820 (LOC1IR755820), mRNA
R binding protein (LOC118744348), wanscript variant X2, mRNA
2 R]mgol.etn_v. pormnelh setine/threonine- protein kinase tousled-like 2 (LOCTIBT33350), transcript variant X5, mRNA
: Rhagoletis pomonella serine/threonine-protein kinase tousled-like 2 (LOCTI8733350), transcript variant X4, mRNA
: Rhagoletis pomonella serine/threonine-protein kinase tousled-like 2 (LOC1IBT33350), transcript variant X3, mRNA
: Rhagoletis pomonella serine/threonine-protein kinase tousled-like 2 (LOCTIBTI3350), transcript variant X2, mRNA
" R]mgolem pomonelh serine/threonine-protein kinase tousled-like 2 (LOC1IBT33350), transcript variant X1, mRNA
Rl i protein S0B (LOCTIST48018), mRNA
: R]mgol.em pomunelm peplide-Ni4)- [N acel;t -beta-glucosaminy | Jasparagine amidase (LOC1I8742594), mRNA
: ding protein (LOCTIRTA4348), transcript variant X1, mRNA
H R]mgolem pormnella unc]mmdermed LOCII8736363 (LOCI18736363),
: Rhagoletis pomonella uncharacterized LOC1IET55488 (LOCIIB755488), mRNA
: Rhagoletis pomonella uncharacterized LOCTIRTAR5T1 (LOCTIRTAR5T 1), transcript variant X2, mRNA
: Rhagoletis pomonella uncharacterized LOCTIBT4R571 (LOCIIRT4857 1), transcript variant X1, mRNA
: Rhagoletis pomonella uncharacterized LOCHIBT45021 (LOCIIB745021), mRNA
: Rhagoletis pomonella uncharacterized LOC 118744939 (LOC118744939), mRNA
: Rhagoletis pomonella ubiquitin conjugation factor E4 A (LOCIIE735428). mRNA
: Rhagoletis pomonella sialin (LOCT18744905), mRNA
: Rhagoletis pomonella ran-binding protein 3 (LOC1IE738027), mRNA
: Rhagoletis pomonella neuroligin-4, Y-linked (LOC118750352), mRNA
: Rhagoletis pomonella uncharacterized LOC118756725 (LOC1IBT56725), partial mRNA
: Rhagoletis pomonella uncharacterized LOCTIBTS2103 (LOCHIBTS2103). ncRNA
[ PREDICTED! Rhagoletis pomonella beta-1,3-galactosyltransferase 6 (LOC1 18735962, transeript variant X2, misc_RNA
\ PREDICTED: Rhagoletis pomonella beta- . 3-galactosyltransferase 6 (LOCLIB735962), transcript variant X1, mRNA
JAPREDICTED: Rhagoletis pomonella zinc finger protein 3 homolog (LOCIISTS2718). partial mRNA
Tl/ PREDICTED: Rhagoletis pomonella uncharacterized protein KOZA2.6-like (LOCLIBT56908), mRNA

B
=~

 PREDICTED: Rhagoletis pomonella DN A-directed RNA polymerase I1 subunit RPB1 (LOC118751915), mRNA
PREDICTED: Rhagoletis pomonella DNA-directed RNA polymerase I subunit RPBI-like (LOC118751894), mRNA
-}PREDICTED R dolichyl-di gosaccharide—protein glycosyltransferase subunit STT3A (LOCIIE733230), mRNA
PREDICTED: R]mgol.etn_v. pormnell:n uncharacterized LOCT 18743252 (LOC118743252), mRNA
PREDICTED: Rhagoletis pomonella transcription initiation factor TFID subunit 2-like (LOC1IB745%2), mRNA
PREDICTED: Rhagoletis pomonella transcription initiation factor TFIID subunit 2-like (LOC118745972), mRNA
PREDICTED: Rhagoletis pomonclhsmtcin ANTAGONIST OF LIKE HETEROCHROMATIN PROTEIN 1-like (LOC118751634), mRNA
PREDICTED: Rhagoletis pomonella DN A-directed RNA polvmerase I1 subunit RPE1 (LOCIIBTS1917), mRNA
¢ PREDICTED: Rhagoletis pomonella uncharacterized LOCTIR757436 (LOC118757436), mRNA
7 PREDICTED: Rhagoletis pomonella zinc finger protein 43 1-like (LOCI18752716), mRNA
#PREDICTED: Rhagoletis pomonella arf-GAP domain and FG repeat-containing protein I-like (LOCTIRTS1330), transcript variant X6, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOC1IBT50547 (LOCLIRTS0547), mRNA
I PREDICTED: R]mgolem pomonella mitochondrial uncoupling protein 4 (LOCH18733850), transcript variant X5, mis¢c_RNA
PREDICTED: R drial uncoupling protein 4 (LOC 18733850), transcript variant X2, mise” RNA
PREDICTED: R]mgolem pomnella uncharacterized LOCTI8745829 (LOC118745829), ncRNA
9 PREDICTED: Rhagoletis pomonella neuronal acetylcholine receptor subunit alpha-7 (LOCI18735498), mRNA
# PREDICTED: Rt 1 lla fatty acid synthase-like (LOCI18734134), mRNA
“PREDICTED: R]mgolem pormnella proteasome subunit alpha type-5 (LOC118742960), mRNA
“PREDICTED: Rhagoletis pomonella myosin-Vla (LOCIIB735567), mRNA
#PREDICTED: Rhagoletis pomonella esterase Bl-like (LOCI18741534), mRNA
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Fast Minimum Evolution tree for LepF

APREDICTED: R.lmgol.ens pomonella uncharacterized LOCTIBTITOIT (LOCIIRTIT01T), mRNA

JPREDICTED: Rl lla uncharacterized LOC118734096 (LOC118734096), mRNA
\SPRlEDICI'ED R]mgol.em pomnclh uncharacterized LOC1I8T45272 (LOC18745272), mRNA
Ael|Q 24309
He APREDICTED: R VENOM el inase 3 (LOCLI8744526), wanscript variant X1, mRNA

[ 1B
SPREDICTED: Rhagoletis pomonella uncharacterized LOCI 18757059 (LOCLIBTST059), partial mRNA
PPREDICTED: Rhagoletis pomonella gmtem hu-li tai shao (LOCL18744952), transcript variant X3, mRNA
PPREDICTED: Rhagoletis pomonella SNAPIN protein homolog (LOCTIBTS7395), mRNA
PREDICTED: Rhagoletis pomonella phospholipase A-2- actl\atmsg[pmtem-like (LOC118741456), mRNA
PREDICTED: Rhagoletis pomonella nucleotide exchange factor Sill (LOC118747666), mRNA
Y PREDICTED: Rhagoletis pomonella EP300-interacting inhibitor of differentiation 3-like (LOCII8753762), mRNA
 PREDICTED: Rhagoletis pomonella MATH and LRR domain-containing protein PFEOS70w (LOCI1E746161), transcript variant X4, m...
PREDICTED: Rhagoletis pomonella MATH and LRR domain- mnmulul%{%mtem PFEOS70w (LOCL1E746161), transcript variant X6, m...
PREDICTED: Rhagoletis pomonella folliculin-like (LOC118746741
¢ FREDICTED: Rhagoletis pomonella uncharacterized LOCI18748683 (LOCI18748683), transcript variant X2, mRNA
A4 PREDICTED: Rhagoletis pomonella zine finger protein on ecdysone puffs-like (LOCTIBTS6079), partial mRNA
flies | 6 leaves
ﬂieq | 3 leaves
%:-IemE%)mmlla isolate SRPIHIII cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial
Rhagoletis pomonella MATH and LRR domain-containing protein PFEOS70w (LOC1IB746161), ranseript variant X5, m...
PREDIC'I‘ED Rhagoletis pomonella MATH and LRR domain-containing protein PFEOSTOw-like (LOCI18746547), mENA
1 PREDICTED: Rhagoletis pomonella uncharacterized LOC1 18748683 (LOCL18748683), transcript variant X1, mRNA
™ flies | 2 leaves
1< PREDICTED: Rhagoletis pomonella MATH and LRR domain-containing protein PFEOS70w (LOCI18746161), transcript variant X3, m..
JPREDICTED: Rhagoletis pomonella MATH and LRR domain-containing protein PEEOST0w (LOCI18746161), ranscript variant X2, m..
PREDICTED: R]maolem pomonella MATH and LRR donuin-containing protein PEEOSTOw (LOCTIET6161), transeript variant X1 mR.
PREDICTED: RI Ila uncharacterized LOCTIB739155 (LOCIIB739155). mRNA
Y PREDICTED: Rhagoletis pomnelh uncharacterized LOCTIBTITTIS (LOCLIBY3TT13), transcript variant X2, mRNA
' PREDICTED: Rhagoletis pomonella uncharacterized LOCLIBT37713 (LOCLIBT3TT713), transcript variant X1, mRNA
P PREDICTED: Rhagoletis pomonella uncharacterized LOC118746626 (LOCI 18746626), ncRNA
PREDICTED: Rhagoletis 1la venom metall se 3 (LOC118744526), ranscript variant X7, mRNA
SPREDICTED: Rhagoletis 1la venom metall inase 3 (LOCTI8744526), transcript variant X3, mRNA

SPREDICTED: Rhagoletis venom metall inase 3 (LOCII8744526), transcript variant X2, mRNA
PREDICTED: Rhagoletis venom metall inase 3 (LOCTI8744526), transcript variant X5, mRNA
PREDICTED: Rhagoletis p lla venom metallop inase 3 [LOCII8744526] transcript variant X6, mRNA
PREDICTED: Rhagoleti lla retinobl hindin, gmtemj (LOCIIB739518), mRNA
WPREDICTED: R uncharacterized LOC 18736650 (LOCII8736650), mRNA

YPREDICTED: Rt syndetin (LOCIIB733820), mRNA

A PREDICTED: RI uncharacterized LOCLIETS0140 (LOC118750140), mRNA
ﬁjPREDICTED R]muol.ens b lla venom metal inase 3 (LOCT18744526), transcript variant X4, mRNA
['PREDICTED: Rl lla uncharacterized LOC1 18756745 (LOC118756745), partial mRNA

PREDICTED: R protein pelling (LOCTIBT36921), ranscript variant X1, mRNA

YPREDICTED: Rhagoletis pomonella protein pellino (LOC1IBT36921), transcript variant X4, mRNA
y PREDICTED: R serine/threonine-protein kinase roco¥ (LOC1 18735655, transcript variant X4, mRNA
b T PREDICTED: Rhagoletis pormnella uncharacterized membr:u\e protein DDB_G0293934-like (LOCT18739162), mRNA

< PREDICTED: Rhagoletis pomonella enhancer of split mal rotein-like (LOC118739874), mRNA

PREDICTED: Rhagoletis pomonella uncharacterized LOCI IS 33411 (LOCL18733411), mRNA

PREDICTED: R]muolens pomonella GATA zinc fulger domm mnmmu\g protem 14-like (LOCL18739161), mRNA
PREDICTED: K T inter! Late i £ 2 (LOCLHIBT3SSTT), ranscript variant X2, mRNA
PREDICTED: R! is lla interfe relate d‘ 1 if ' lator 2 (LOCTIRT3S577). transcript variant X1, mRNA

PREDICTED: Rhagol lla uncharacterized LOC118734950 [LOCI 18734950), mRNA
“/ PREDICTED: Rhagoletis Il farnesyl pyrophosy like (LOC118743713), transcript variant X3, mRNA
PREDICTED: Rhagoleti lla farnesyl pyrophosphate syatl lke[LOCII8]'437I3] transeript variant X2, mRNA
#PREDICTED: Rhagoletis lla famnesyl pyrophosphate syntl like (LOCTIR743713), transcript variant X1, mRNA
PREDICTED: Rhagoletis pomonella tRN A-specific adenosine deaminase 2 (LOC118738413), mRNA
{PREDICTED: R sering/threonine- grmem kinase roco® (LOCIB735655), transcript vartiant X3, mRNA
PREDICTED: Rhagoletis pomonella protein pellino (LOC1IBT36921), transcript variant X3, mRNA
PREDICTED: Rhagoletis pomonella protein pellino (LOCLIBT36921), ranscript variant X2, mRNA
# PREDICTED: Rhagoletis 1L box protein prospero-like (LOC 18747201, transcript variant X15, mRNA
PREDICTED: Rhagol lla 1 b protein like (LOCTIR747291), transcript variant X14, mRNA
PREDICTED: R protein like (LOC118747291), transcript variant X13, mRNA
SPREDICTED: Rhagoletis lla 1 b protein like (LOCTIRT47291), transcript variant X12, mRNA
SPREDICTED: R protein like (LOC118747291), transcript variant X11, mENA
SPREDICTED: Rhagoletis lla ¥ box protein like (LOCTIS747291), transcript variant X5, mRNA
{PREDICTED: Rhagol lla 1 b protein like (LOCTIR747291), transcript variant X10, mRNA
' PREDICTED: Rhagoletis lla 1 o protein like (LOC118747201), transcript variant X9, mRNA
SUPREDICTED: Rhagoletis lla 1 hox protein like (LOC118747291), transcript variant X8, mENA
PREDICTED: R protein like (LOC118747291), transcript variant X2, mERNA
JPREDICTED: Rhagoletis lla 1 b protein like (LOCTIET47291), transcript variant X1, mRNA
4 PREDICTED: Rhagol lla 1 box protein like (LOCTIRT47291), transcript variant X4, mRNA
WPREDICTED: Rhagoletis Ila 1 il protein like (LOC 118747291}, transcript variant X7, mRNA
PREDICTED: Rhagoletis lla 1 b protein like (LOCTIE747291), transcript variant X6, mRNA
{PREDICTED: Rhagoletis lla 1 o protein like (LOC118747201), transcript variant X3, mRNA
7 PREDICTED: Rhagoletis pomonella RNA-binding protein Musashi homolog Rbp6-like (LOCI18746341), mRNA

A PREDICTED: R venom metalloproteinase 3 (LOCTINT44526), transcript variant X8, mRNA

" PREDICTED: Rhagoletis pomonella protein spitz (LOCI IRT48047), transcript variant X4, mRNA

]?PREDICI‘ED Rhagoletis pomonella uncharacterized LOC118756353 (LOCL18756353), partial mRNA

4 PREDICTED: Rhagoletis pomonella transcription-associated protein 1 (LOCI18744159) transeript variant X2, mRNA
T 'PREDICTED: Rhagoletis pomonella transcription-associated protein 1 (LOCI1ET44159), transcript variant X1, mRNA

4 PREDICTED: R coronin-7 (LOCT18733976), transcript variant X4, mENA
' PREDICTED: Rhagoletis pomonella coronin-7 (LOC118733976), transcript variant X3, mENA
HAPREDICTED: R coronin-7 (LOCLIRTI3976), transcript variant X2, mENA

 PREDICTED: Rhagoletis pomonella coronin-7 (LOC118733976), transcript variant X1, mENA
_I_'?PREDICI‘ED: Rhagoletis pomonella FK506-binding protein 2 (LOCLIB742997), transcript variant X2, mRNA
~ PREDICTED: Rhagoletis pomonella FK506-binding protein 2 (LOCTIB742997), transcript variant X1, mRNA

—
jPRE[:IICI‘E[:I: Rhagoletis pomonella uncharacterized protein KIAAO513 (LOCTIBTIS599), ranscript variant X4, mRNA
flies | 7 leaves

In silico data PCR assay 2-4

Burgher-MacLellan, K. L., Gaul, S., MacKenzie, K., & Vincent, C. (2009). The use of real-time PCR to identify blueberry maggot
(Diptera: Tephritidae, Rhagoletis mendax) from other Rhagoletis species and in lowbush blueberry fruit (Vaccinium
angustifolium). Acta Horticulturae International Society of Horticultural Sciences, 810, 265-274.

Search was restricted to Rhagoletis
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Fast Minimum Evolution tree for ID-8 F:

goletis basiola voucher BIDUGI9851-DO7 eytochrome oxidase subunit 1 (COI) gene, partial eds: mitochondrial
goletis basiola voucher BIOUG23579-D01 cytochrome oxidase subunit | (COI) gene, partial ods: mitochondrial
goletis basiola voucher BIOU

goletis basiola voucher BIOUGI1923-F03 cytochrome oxidase subunit 1 (COI) gene, partial ods: mitochondrial

goletis basiola voucher BIOU B5-A04 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial

goletis basiola voucher BIOUGD5442-D12 cytochrome oxidase subunit 1 (COI) gene, partial eds: mitochondrial

goletis basiola voucher BIOUGO4632-DO3 cytochrome oxidase subunit 1 (COI) gene, partial eds: mitochondrial

goletis basiola voucher BIOUGO5930-A08 cytochrome oxidase subunit | (COI) gene, partial ods: mitochondrial

goletis basiola voucher BIOUGMETT-GO3 cvtochrome oxidase subunit | (COI) gene, partial ods: mitochondrial

goletis basiola voucher BIOUGO1544-B 12 cytochrome oxidase subunit 1 (COT) gene, partial ods: mitochondrial

goletis basiola isolate Rbas671816 cytochrome oxidase subunit 1 (CO1) gene, partial cds: mitochondrial

goletis basiola voucher BIOU -FOS cytochrome oxidase subunit 1(COI) pene, partial ods: mitochondrial

goletis basiola voucher BIOUG11603-B 10 cytochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial

goletis basiola voucher BIOUGI1603-G 11 cytochrome oxidase subunit | (COI) gene, partial ods: mitochondrial

goletis basiola voucher BIOUGO5447-E09 cytochrome oxidase subunit 1 (COT) gene, partial cds: mitochondrial

goletis basiola voucher BIOUGO4485-B04 cytochrome oxidase subunit 1 (COI) gene, partial ods: mitochondrial

goletis basiola voucher BIOUGOE227-A08 cytochrome oxidase subunit 1 (COI) gene, promoter region and partial ods: mitochond
goletis basiola voucher BIOUGOET 18-E 10 cytochrome oxidase subunit 1 (COI) gene, promoter region and partial cds; mitochondr.
goletis basiola voucher 08BEDIP-09335 cytochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial

goletis basiola voucher BIOUGCANz: I0BECDIP-2 182 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial
goletis basiola voucher BIOUG=CAN= [0BBCDIP-1727 cytochrome oxidase subunit 1 (COI) gene, partial ods; mitochondrial
goletis basiola voucher BIOUG=CAN [0BBCDIP-1223 cytochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial
goletis basiola voucher UOG: DEBU:01008033 cyvtochrome oxidase subunit I (COIT) gene, partial cds: mitochondrial

soletis basiola isolate WA _AS cytochrome ¢ oxidase subunit 1(COI) gene, ial ods: mitochondrial

roletis basiola voucher BIOUGI9690-G 10 cyvtochrome oxidase subunit | (COI) gene, partial ods: mitochondrial
oletis basiola voucher BIOUG22954-G06 cytochrome oxidase subunit | (COI) gene, partial eds: mitochondrial

soletis basiola voucher BIOUG32274-E04 cytochrome oxidase subunit 1 (COT) gene, partial cds: mitochondrial
oletis basiola isolate WA A%ﬁchmm oxidase subunit 1 (COI) gene, partial cds; mitochondrial

85-C12 cytochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial
roletis basiola voucher BIOUG22549-G06 cytochrome oxidase subunit 1 (COI) gene, partial ods: mitochondrial
roletis basiola voucher BIOUGI1603-C03 cyvtochrome oxidase subunit 1 (COT) pene, partial ods: mitochondrial

roletis basiola isolate WA Al cyvtochrome oxidase subunit 1 (COT) gene, partial cds; mitochondrial

eta sp. BOLD:AAET454 voucher BIOUG<CAN: I0BBCDIP-3432 cytochrome oxidase subunit 1 (COI) gene, partial ods: mitoc..

¥ Rhaeoletis hasinla voucher UOG:DEBLEOO173517 eytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial

"-f lel/Query 184841

7 R]\.%letﬁ zﬁp]%ria isolate MN_7 cytochrome ¢ oxidase subunit 1 [COIc]éene. ial cds: mitochondrial
PREDICTED: Rhagoletis zephytia uncharacterized LOC10838104: 10!

PREDICTED: Rhagoletis zephyria chitinase-like (LOCI08353980), partial mRNA

flies | 6 leaves
flies | 2 leaves
PREDICTED: Rhagoletis pomonella uncharacterized LOC1I8735876 (LOCIIB735876), transcript variant X6, mRNA
PREDICTED: Rhagoleii 1L 1

5 (L B1095), mRNA

cterized LOCLIBT35876 (LOCHIBT35876), transcript variant X5, mRNA

5

‘' PREDICTED: Rhagoleti | ized LOCI18735876 (LOCI18735876), ranscript variant X4, mRNA
goletis zephyria isolate MN _Ad cytochrome ¢ oxidase subunit I (COT) gene, partial cds: mitochondrial

goletis pomonella isolate MN_19 cytochrome ¢ oxidase subunit I (COIJ gene, partial eds: mitochondrial

goletis pomonella isolate MI_AS cytochrome ¢ oxidase subunit 1 (COI) gene, partial cds; mi
goletis pomonella isolate mex_7 cytochrome ¢ oxidase subunit I (COI) gene, partial cds: mitochondrial
goletis pomonella isolate mex”3 cytochrome ¢ oxidase subunit 1 (COI) gene, partial cds; mitochondrial
goletis mendax isolate 090517 3 eyvtochrome ¢ oxidase subunit 1 (COI) gene, partial cds:
goletis mendax isolate 09051772 eytochrome ¢ oxidase subunit 1 (COI) gene, partial cds
goletis mendax isolate (905171 evtochrome ¢ oxidase subunit 1 (COI) gene, partial cds
goletis cornivora isolate 0518162 cytochrome ¢ oxidase subunit 1 (COT) gene, partial eds
goletis cornivora isolate 051816 | cvtochrome ¢ oxidase subunit I (COI) gene, partial ods: mitochondrial

goletis pomonella voucher MPQtI(?

goletis cornivora isolate 14 Shollow_051816_1 cyvtochrome oxidase subunit 1 (COI) gene, partial ods: mitochondrial
goletis zephyria isolate MN A4 cytochrome oxidase subunit 1 (COI) gene, partial ods: mitochondrial

goletis pomonella isolate MI A3 cytochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial

goletis mendax isolate MI M;%M\mme oxidase subunit 1 [Cﬂlégane partial eds: mitochondrial

goletis pomonel la voucher RP

goletis pomonella voucher RPMe3 cytochrome oxidase subunit 1(COI) gene, partial cds; mitochondrial

goletis pomonella voucher RPMe2 cvitochrome oxidase subunit I (COI) gene, partial cds: mitochondrial

goletis pomonella voucher RPMe | cviochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial

goletis pomonella voucher BIOUG2 1829-G03 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial
goletis sp. BIOUG28473-A02 cytochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial

goletis zephyria isolate MN_A4 cytochrome oxidase subunit | [COE

goletis x isolate M1_&4 cytochrome oxidase subunit 1 (COI) gene, partial eds: mitochondrial
goletis pomonella isolate USA 01 mitochondrion, complete genome

goletis pomonella isolate MI A3 cytochrome oxidase subunit 1 (COI) gene, partial ods: mitochondrial
goletis zephyria mitochondrion

goletis zephyria mitochondrion, complete genome

goletis zephyria mitochondrion, complete genome

goletis zephyria mitochondrion, complete genome

goletis zephyria mitochondrion, complete genome

goletis zephgria mitochondrion, complete genome

goletis x mitochondrion, complete genome
1oletis | 11la mitochondrion lete penome
flies | 9 leaves
goletis lla isolate SEP2H2I2 cytochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial

goletis pomonella isolate S8P2ZH2I1 cyvtochrome oxidase subunit 1 (COT) gene, partial cds; mitochondrial
goletis pomonella isolate SEPIH I3 cytochrome oxidase subunit 11COI) gene, partial cds: mitochondrial
goletis pomonella isolate S8PIH 12 cytochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial
goletis pomonella isolate SSPIH I cytochrome oxidase subunit 1 (COIT) gene, ial cds; mitochondrial
goletis la isolate RP ¢
goletis pomonella voucher BIOUG=CAN=:10BBCDIP-1722 cytochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial
goletis pomonella isolate FF628 cytochrome oxidase subunit 1 [COé](Fene. partial eds: mitochondrial

goletis pomonella voucher Q004 _1 cytochrome oxidase subunit 1 (COT) gene, partial cds; mitochondrial

goletis mendax voucher QN3 _1 cytochrome oxidase subunit 1 (COT) gene, partial cds: mi

itochondrial

itochondrial
itochondrial
itochondrial
: mitochondrial

TEPO304-02 cytochrome oxidase subunit T(COL) gene, partial ods; mitochondrial

4 cytochrome oxidase subunit I (COI) gene, partial eds; mitochondrial

gene, partial ods; mitochondrial

lete genome

par
© oxidase subunit 1 {COX 1) gene, partial cds: mitochondrial

itochondrial
itochondrial

goletis mendax voucher Q002”1 cytochrome oxidase subunit 1 (COI) gene, partial cds:
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Fast Minimum Evolution tree for ID-9R:

“Rhagoletis indifferens isolate WA A Ic?'mchmmec oxidase subunit 1 (COL) %ene. partial ods: mitochondrial
\F’ ' Rhagoletis electromorpha isolate MI_CZ eytochrome ¢ oxidase subunit I (COT) gene, partial ods: mitochondrial
Rhagoletis el pha isolate MI_C1 cytoct coxidase subunit I (COI) gene, partial ods: mitochondrial

goletis electromorpha isolate MI_A2 cytochrome ¢ oxidase subunit 1 (COI) gene, partial ods; mitochondrial
goletis geomnella isolate mex_3 cvtochrome ¢ oxidase subunit 1 (COI) gene, partial cds; mitochondrial
goletis berberis isolate WA_A2 evtochrome ¢ oxidase subunit 1 (COT) gene, partial cds; mitochondrial
goletis flavigenualis isolate 2 cytochrome ¢ oxidase subunit 1 [COIc]ée.ne. partial eds: mitochondrial
goletis juniperina isolate MI_A4 cytochrome ¢ oxidase subunit 1 (COI) gene, partial cds: mitochondrial
goletis Tlavigenualis isolate A1 cytochrome ¢ oxidase subunit 1 (COI) Fene. partial eds: mitochondrial
goletis juniperina isolate NC_AT eytochrome ¢ oxidase subunit I (COI) gene, partial ods: mitochondrial
goletis juniperina isolate CA_Al cvtochrome ¢ oxidase subunit 1 (COT) gene, partial ods; mitochondrial
goletis berberis isolate OR_A1 cytochrome ¢ oxidase subunit I (COT) gene, partial ods: mitochondrial
goletis berberis isolate OR_A2 cvtochrome ¢ oxidase subunit I (COT) gene. partial ods: mitochondrial
soletis bushi isolate 101716 _2 eytochrome ¢ oxidase subunit 1 (COT) gene, partial eds: mitochondrial
flies | 2 leaves
goletis bushi isolate 101716_1 cytochrome ¢ oxidase subunit 1 (COT) gene, partial cds: mitochondrial
goletis pomonella isolate mex_7 cytochrome ¢ oxidase subunit I (COI) gene, partial cds: mitochondrial
goletis batava isolate X04059F 6 cytochrome ¢ oxidase subunit 1(COI) gene, partial eds: mitochondrial
goletis batava isolate X04059975 cyvtochrome ¢ oxidase subunit 11COI) gene, partial cds: mitochondrial
goletis electromorpha isolate MI_C2 cytochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial
goletis electromorpha isolate MI_C1 cytochrome oxidase subunit 1 (COI) gene, partial ods: mitochondrial
goletis bushi isolate 101716_4 cytochrome oxidase subunit 1 (COI) gene, partial ods; mitochondrial
goletis bushi isolate 1017163 cytochrome oxidase subunit 1 (COI) gene, partial ods: mitochondrial
goletis bushi isolate 1017162 cytochrome oxidase subunit 1 (COI) gene, partial ods: mitochondrial
goletis bushi isolate 1017161 cytochrome oxidase subunit 1 (COI) gene, partial ods: mitochondrial
goletis junipering voucher BIOUG 14914-C01 cytochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial
goletis juniperina voucher BIOUG21529-E09 cvtochrome oxidase subunit 1 (COI) gene, partial ods: mitochondrial
goletis juniperina voucher BIOUG 15003-D0S cytochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial
goletis batava isolate Mongolia 03 mitochondrion plete genome
goletis batava isolate Mongolia 02 mitochondrion plete genome
goletis batava isolate Mongolia 01 mitochondrion, complete genome
goletis nr. juniperina SK-2022 isolate 15Betsie A_ho“r]c::f'mc hrome ¢ oxidase subunit 1 (COX1) gene, partial cds: mitochondrial
goletis nr. juniperina SK-2022 isolate Ijg.ﬂﬁ hor cytochrome ¢ oxidase subunit I (COX 1) gene, partial cds: mitochondrial
goletis nr. junipering SK-2022 isolate 15GBH2_hor cytochrome ¢ oxidase subunit 1 (COX1) gene, partial cds: mitochondrial
poletis 11a mitochondrion lete periome
coletis batava isolate X 1 cytochrome oxidase subunit 1 Fe.ne partial ods: mitochondrial
goletis batava isolate FH3 cytochrome oxidase subunit I gene, partial ods: mitochondrial
goletis batava isolate FH1 cytochrome oxidase subunit I gene, partial ods; mitochondrial
goletis batava isolate HBE3 cytochrome oxidase subunit I gene, partial ods: mitochondrial
goletis batava isolate HBE2 cytochrome oxidase subunit 1 gene, partial ods: mitochondrial
goletis batava isolate HEI cyvtochrome oxidase subunit 1 gene, partial ods; mitochondrial
goletis batava isolate HC2 cytochrome oxidase subunit I gene, partial eds: mitochondrial
goletis batava isolate HC1 cvtochrome oxidase subunit I gene, partial eds: mitochondrial
goletis batava isolate Z2 cytochrome oxidase subunit I gene, partial cds: mitochondrial
goletis batava isolate Z1 cytochrome oxidase subunit I gene, partial cds: mitochondrial
goletis batava isolate Al cytochrome oxidase subunit 1 gene, partial ods; mitochondrial
goletis batava isolate H2 cytochrome oxidase subunit 1 gene, partial ods: mitochondrial
goletis batava isolate HI1 cytochrome oxidase subunit [ i]e.ne partial ods: mitochondrial
“"Rhagoletis mendax isolate MI Mci'mdlmme oxidase subunit 1 (COI) gene, partial ods: mitochondrial
goletis tabellaria isolate v 051316 20 cytochrome ¢ oxidase subunit 1 (COI) gene, partial ods; mitochondrial
coletis tabellaria isolate 100995 Seytochrome ¢ oxidase subunit 1 (COI) gene, partial ods; mitochondrial
goletis tabellaria isolate IA_A4 cvtochrome ¢ oxidase subunit I (COI) gene, partial ods: mitochondrial
goletis tabellaria isolate LA~ A4 cvtochrome oxidase subunit | [COé]c?ene. partial eds: mitochondrial
goletis tabellaria isolate 1024163 eytochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial
goletis tbellaria isolate 1009956 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial
goletis tabellaria isolate 109955 cvtochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial
% goletis tabellaria isolate 95 2 0313165 eytochrome oxidase subunit 1 (COT) gene, partial cds; mitochondrial
< Rhagoletis tabellaria isolate ON_051316_T cytochrome oxidase subunit 1 (COD gene, partial cds; mitochondrial
lel|Query 217773

W flies | 14 leaves
§R]m..olem pomonella voucher BIOUG2 1829-G03 cytochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial

Rhagoletis sp. BIOUG28473-A02 cytochrome oxidase subunit 1 (COI) gene, partial ods: mitochondrial
Rhagoletis zephyria isolate MN _Ad cytochrome oxidase subunit 1 (COI) gene, partial ods; mitochondrial
‘?Rhagoletis pomonella isolate USA 01" mitochondrion, complete genome

Rhagoletis pomonella isolate MI A3 cytochrome oxidase subunit T (COID) gene, partial ods: mitochondrial
Rhagoletis zephyria mitochondrion, complete genome

Rhagoletis zephyria mitochondrion, complete genome

Rhagoletis zephyria mitochondrion, complete genome

Rhagoletis zephyria mitochondrion, complete genome

Rhagoletis zephyria mitochondrion, complete genome

Rhagoletis mia mitochondrion, complete genome

Rhagoletis x mitochondrion, complete genome

Rhagoletis 1la mitoct enome
Rhagoletis 1la mitochond lete genome
Rhagoletis 1la mitochond | SN0ME
Rhagoletis 11a mitochondrion | ENOMme
Rhagoletis 1la isolate SEP2ZH2I2 cytoct oxidase subunit I (COI) gene, partial cds; mitochondrial

Rhagoletis pomonella isolate SSP2ZH2I1 cytochrome oxidase subunit I (COI) gene, partial cds; mitochondrial
Rhagoletis pomonella isolate S8PIH I3 cytochrome oxidase subunit I (COIT) gene, partial cds; mitochondrial
Rhagoletis pomonella isolate S8PTH 112 cyvtochrome oxidase subunit I (COI) gene, partial cds; mitochondrial
Rhagoletis pomonella isolate SSPIH T cytochrome oxidase subunit 1 (COT) gene . partial cds; mitochondrial
Rhagoletis pomonella isolate RP cyvtochrome ¢ oxidase subunit IHCOX 1) gene, partial ods; mitochondrial
Rhagoletis pomonella voucher BIOUG<CAN=10BBCDIP-1722 cytochrome oxidase subunit 1 (COI) gene, partial cds, mitochondrial
Rhagoletis pomonella isolate FF628 cvtochrome oxidase subunit [ [COCIJOgene. partial cds: mitochondrial
Rhagoletis pomonella voucher Q0041 cyvtochrome oxidase subunit 1 (COT) gene., partial cds: mitochondrial
Rhagoletis mendax voucher QU031 cyvtochrome oxidase subunit 1(COI) gene, partial ods: mitochondrial
“ Rhagoletis mendax voucher QU021 cytochrome oxidase subunit 1 (COI) gene, partial ods: mitochondrial
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Fast Minimum Evolution tree for ID-1F:

B flies | 15 leaves
wRhagoletis zephyria haplotype 17 cvtochrome ¢ oxidase subunit 1 (COX1) gene, partial ods; tRNA-Leu gene,
O Rhagoletis zephyria haplotype 16 cyviochrome ¢ oxidase subunit 1 (COX 1) gene, partial cds: tRNA-Leu gene,
iy Rhagoletis zephyria haplotype 15 cyvtochrome ¢ oxidase subunit 1 (COX1) gene, partial ods; tRNA-Leu gene,
D Rhagoletis zephyria haplotype 14 cyvtochrome ¢ oxidase subunit 1 (COX 1) gene, partial ods; tRNA-Leu gene,
i Rhagoletis zephi'ri.n haplotype 13 cyiochrome ¢ oxidase subunit 1 (COX 1) gene, partial ods: iRNA-Leu gene,
¥ Rhagoletis « haplotype 11 cytochrome ¢ oxidase subunit 1 (COX1) gene, partial ods; t(RNA-Leu gene, oo
D Rhagoletis mendax haplotype 10 cvtochrome ¢ oXidase subunit 1 (COX1) pene, partial ods: (RN A-Leu pene, co.
i/ Rhagoletis mendax haplotype 9 cyvtochrome ¢ oxidase subunit 1 (COX1) gene, partial cds; t(RNA-Len gene, co...
‘' Rhagoletis pomonella haplotype 8 cytochrome ¢ oxidase subunit 1 (COX 1) gene, partial cds; tRNA-Leu gene, c.
Rhagoletis zephyria haplotype 7 cytochrome ¢ oxidase subunit 1 (COX1) gene, partial ods; tRNA-Leu gene, co..
S Rhagoletis  hay lotﬁ)p-eﬁc tochrome ¢ oxidase subunit | (COXI1) gene, partial ods: (RNA-Leu gene, co...
Y Rhagoletis pomonella haplotype 3 cviochrome ¢ oxidase subunit 1 (COX 1) gene, partial cds; (RNA-Leu gene, c.
“ Rhagoletis zephyria haplotype 4 cytochrome ¢ oxidase subunit 1 (COX1) gene, partial ods; tRNA-Leu gene, co..
Rhagoletis zephyria haplotype 3 cvtochrome ¢ oxidase subunit 1 (COX1) gene, partial ods: tRNA-Leu gene, co..
Y Rhagoletis zephyria haplotype | cviochrome ¢ oxidase subunit 1 (COX 1) gene, partial ods; tRNA-Leu gene, co..
Y Rhagoletis pomonella cyvtochrome oxidase subunit 11 {COM) gene, partial ods: mitochondrial
Y Rhagoletis pomonelly isolate USA 01 mitochondrion, complete genome
W Rhagoletis pomonella isolate BOS_A 013 cytocthome oxidase subunit 1 (COl) gene, partial cds; tRNA-Leu gen.
©Rhagoletis pomonella isolate GI9”MF 013 cytocthome oxidase subunit I (COI) gene, partial cds; (RNA-Leu ..
Rhagoletis pomonella isolate GOE_BB 017 cytocrhome oxidase subunit [ (COI) gene, partial ods: tRNA-Leu ge.
Rhagoletis pomonella isolate MO6_ 112 cytocrhome oxidase subunit I (COI) gene, partial cds: tRNA-Leu gen..
Rhagoletis pomonella isolate BO7 ST 009 cytocthome oxidase subunit [ (COI) gene, partial ods: tRNA-Leu ge.
Rhagoletis pomonella isolate BOE_A_ 122 cviocthome oxidase subunit [ (COI) gene, partial cds: tRNA-Leu gen.
Rhagoletis zephyria mitochondrion, complete penome
Y Rhagoletis zephyria mitochondrion, conplete genome
P Rhagoletis zephyria mitochondrion, complete genome
Y Rhagoletis zephyria mitochondrion, complete gendoms
¥ Rhagoletis zephyria mitochondrion, complete genome
P Rhagoletis zephyria mitochondrion, complete genome
 Rhagoletis ¥ mitochondrion, complete penome
¥ Rhagoletis pomonella mitochondrion, complete genome
D Rhagoletis pomonella mitochondrion, complete genome
' Rhagoletis pomonella mitochondrion, complete genome
Rhagoletis pomonella mitochondrion, complete genome
Rhagoletis pomonella mitochondrion, complete genome
Y Rhagoletis pomonella isolate Rp H NY 3 cviochrome oxidase subunit IHOOI) gene, partial cds; mitochondrial
S Rhagoletis pomonella isolate Rp_H TX _HNG cytochrome oxidase subunit I (COI) gene, partial ods: mitocho.
Rhagoletis pomonella isolate Rp”H NYS cytochrome oxidase subunit II(COI) gene, partial cds: mitochondrial
P Rhagoletis pomonella isolate Rp_H_NY2 cyvtochrome oxidase subunit II{COII) gene, partial cds: mitochondrial
@ Rhagoletis pomonella isolate Rp_H_NY 4 cytochrome oxidase subunit II{COII) gene, partial cds: mitochondrial
P Rhagoletis aff. pomonella “flowering dogwood 1y cytochrome oxidase subunit 11COI) gene, partial cds; IRNA-,
¢ Rhagoletis aff. pomonella "flowering dogwood 1y ]m%l.gtl}'pe 2 gytochrome oxidase subunit T0COI) gene, partia,
' Rhagoletis pomonella cyiochrome oxidase subumt I ( 1 pene, partial ods; tRNA-Leu pene, complete sequenc.
Ehagoletis pomonella voucher REI c§tm:2|1mme coxidase subunit 2 gene, partial cds: mitochondrial
Rhagoletis pomonella voucher PSUSI0G2912 cyviochrome oxidase subunit 11 (COID) gene, ial cds: mitochon,
Rhagoletis pomonella isolate NSSPAZ20 cytochrome oxidase subunit 11 0COI) gene, partial ods: mitochondrial
Rhagoletis mendax isolate NSSMPL3 cytochrome oxidase subunit I (COII) gene, partial ods; mitochondrial
Rhagoletis mendax isolaie NSSMLS cyvtochrome oxidase subunit 11 (COII) gene, partial ods: mitochondrial
Y Rhagoletis mendax isolate NSSMAL4 cyvtochrome oxidase subunit 11 (COL) gene, partial ods: mitochondrial
¢ Rhagoletis zephyria isolate PA 1300 cytochrome oxidase subunit I (COII) gene, partial cds; mitochondrial
S Rhagoletis zephi'ri.n isolate PA2900 cviochrome oxidase subunit 11 (COID) gene, partial cds: mitochondrial
¥ Rhagoletis ¥ isolate PAL cyvtochrome oxidase subunit 11 [Cog]cﬁene. partial ods; mitochondrial
D Rhagoletis mendax isolate PALIMD cytochrome oxidase subunit 1T ( I} gene, partial ods: mitochondrial
 Rhagoletis mendax isolate PA200 cviochrome oxidase subunit I (COII) gene, partial cds: mitochondrial
i Rhagoletis mendax isolate MII cytochrome oxidase subunit I (COII) gene, partial cds; mitochondrial
D Rhagoletis aff. pomonella “fMlowering dogwood 1y isolate GA cytochrome oxidase subunit IT(COID) gene, parti.
P Rhagoletis pomonella isolate NY 18013 cytochrome oxidase subunit 11 (COI) gene, partial ods: mitochondrial
S Rhagoletis pomonella isolate TX2 100 cyiochrome oxidase subunit 1T (COI) gene, partial cds; mitochondrial
“fRhagoletis pomonella isolate MIH2001 cytochrome oxidase subunit 11 (COII) gene, partial ods; mitochondrial
Y Rhagoletis pomonella isolate MLA4O1] cvtochrome oxidase subunit 11 0COID) gene, partial ods; mitochondrial
Y Rhagoletis pomonella isolate NY 1 cvtochrome oxidase subunit I (COI) gene, partial ods: mitochondrial
Rhagoletis pomonella isolate MC6030 cyvtochrome oxidase subunit 11 (COI) gene, partial ods: mitochondrial
Y Rhagoletis pomonella isolate CP2 cytochrome oxidase subunit I gene, partial ods; mitochondrial
Y Rhagoletis pomonella isolate CP3 cviochrome oxidase subunit I1 gene, partial cds; mitochondrial
Y Rhagoletis pomonella isolate 571 cytochrome oxidase subunit 11 gene, partial ods; mitochondrial
P Rhagoletis pomonelly isolate 514 cvtochrome oxidase subunit 11 gene, partial eds: mitochondrial
' Rhagoletis pomonella isolate 513 cvtochrome oxidase subunit 11 gene, partial ods: mitochondrial
Rhagoletis zephyria isolate Z020517-02 cytochrome oxidase subunit 1T {COM) gene, partial cds: mitochondrial
Rhagoletis zephyria isolate Z020605-04 cvtochrome oxidase subunit ITHCOII) gene, partial eds; mitochondrial
Rhagoletis zephyria isolate Z020603-09 cytochrome oxidase subunit 11 ({COM) gene, partial cds: mitochondrial
Rhagoletis zephyria isolate Z020605-02 cytochrome oxidase subunit 11 (COM) gene, partial cds: mitochondrial
Rhagoletis zephyria isolate Z020605-01 cvtochrome oxidase subunit I HCOII) gene, partial eds; mitochondrial
Y Rhagoletis zephyria isolate Z020603-13 cviochrome oxidase subunit I (COII) pene, partial cds; mitochondrial
Y Rhagoletis zephyria isolate Z020603-12 cvtochrome oxidase subunit I (COII) gene, partial cds: mitechondrial
P Rhagoletis zephyria isolate Z020517-04 eytochrome oxidase subunit I (COII) gene, partial eds; mitochondrial
Y Rhagoletis sp. D5-2005 isolate LO20207-10 cytochrome oxidase subunit 11 {COII) gene, partial ods: mitochondr.
¥ Rhagoletis zephyria isolate Z020516-03 cvtochrome oxidase subunit I (COII) gene, partal cds: mitochondrial
P Rhagoletis zephyria isolate Z020207-14 cviochrome oxidase subunit I (COII) gene, partial cds; mitochondrial
' Rhagoletis zephyria isolate Z020207-12 cviochrome oxidase subunit I (COII) pene, partial cds; mitochondrial
i Rhagoletis zephyria isolate Z020207-11 cvtochrome oxidase subunit I (COII) gene, partial cds: mitochondrial
S Rhagoletis mendax isolate RMS020923-01 eytochrome oxidase subunit 11 (COII) gene, partial ods; mitochondriz
S Rhagoletis mendax isolate RMSD20923-09 cytochrome oxidase subunit 11 {COII) gene, partial cds: mitochondriz
“fRhagoletis mendax isolate RM3020925-08 cviochrome oxidase subunit 11 {COII) gene, partial ods: mitochondriz
Rhagoletis mendax isolate RMS020925-06 cvtochrome oxidase subunit 11 {COTI) gene, partial ods: mitochondric
Rhl.a oletis mendax isolate RMS020925-07 cvtochrome oxidase subunit IT{COI) gene, partial ods: mitochondriz
lel|Query_346781
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Fast Minimum Evolution tree for ID-1R:

Mities | 15 leaves

i Rhagoletis zephyria haplotype 15 cyvtochrome ¢ oxidase subunit 1 (COX1) gene, partial ods; tRNA-Leu gene, ..
@ Rhagoletis zephyria haplotype 14 cytochrome ¢ oxidase subunit 1 (COX1) gene, partial ods: tRMNA-Leu pene, c..
“Rhagoletis zephyria haplotype 13 cyvtochrome ¢ oxidase subunit 1 (COX1) gene, partial ods; tRNA-Leu gene, ¢..
i Rhagoletis zeph%'ria haplotype 12 cvtochrome ¢ oxidase subunit 1 (COX1) gene, partial ods; tRNA-Leu pene, ..
DRhagoletis x haplotype 11 cytochrome ¢ oxidase subunit 1 (COX1) gene, partial ods; tRNA-Leu gene, co.
PRhagoletis mendax haplotype 10 cytochrome ¢ oxidase subunit 1 (COXI1) gene, partial ods: tIRNA-Leu gene, co.
P Rhagoletis mendax hay Loti")pe')c rtochrome ¢ oxidase subunit 1 (COX1) %ene. partial ods; t(RNA-Leu gene, co...
D Rhagoletis pomonella haplotvpe 8 cviochrome ¢ oxidase subunit 1 (COX1) gene, partial cds: tRNA-Leu gene, ¢
“Rhagoletis zephyria haplotype 7 cytochrome ¢ oxidase subunit | (COX1) gene, partial eds: tRNA-Leu gene, co..
Y Rhagoletis x hay I.ott')p-eﬁc rtochrome ¢ oxidase subunit 1 (COXI) %ene. partial cds: t(RNA-Leu gene, co...
Rhagoletis pomonella haplotype 5 cytochrome ¢ oxidase subunit 1 (COX 1) gene, partial cds; tRNA-Leu gene, ¢
“Rhagoletis zephyria haplotype 4 cytochrome ¢ oxidase subunit 1 (COX1) gene, partial ods: tRNA-Leu gene, co..
“Rhagoletis zephyria haplotype 3 cyvtochrome ¢ oxidase subunit 1 (COX1) gene, partial ods: tRNA-Leu gene, co..
Rhagoletis zephyvria haplotype 2 cytochrome ¢ oxidase subunit 1 (COX1) gene, partial ods; tRNA-Leu gene, co..
P Rhagoletis zephyria haplotype | cytochrome c oxidase subunit 1 (COX1) gene, partial ods; tRNA-Leu gene, co..
PRhagoletis pomonella cytochrome oxidase subunit II (COI) gene, partial ods; mitochondrial

P Rhagoletis pomonel la isolate USA 01 mitochondrion, complete genornme

URhagoletis pomonella isolate BOS_A 013 cviocrhome oxidase subunit 1 [Colllgene. partial ods: tRNA-Leu gen.
©Rhagoletis pomonella isolate GO~ MF_013 cytocrhome oxidase subunit 1 (CO0) gene, partial cds; t(RNA-Leu g..
Rhagoletis pomonella isolate GOS”BBE 117 cytocthome oxidase subunit 1 (COT) gene, partial ods; tRNA-Leu ge.
Rhagoletis pomonella isolate MG 1 (12 cytocthome oxidase subunit 1 (COI) gene, partial eds; tRNA-Leu gen..
Rhagoletis pomonella isolate BOT_SC_ (MM cytocrhome oxidase subunit 1 (COT) gene, partial ods: tIRNA-Leu ge.
Rhagoletis pomonella isolate BOS~A_T122 cyiocrhome oxidase subunit [ (COI) gene, partial ods: tRNA-Leu gen.
Rhagoletis zephyria mitochondrion, complete genome

YRhagoletis zephyria mitochondrion, complete genome

Rhagoletis zephyria mitochondrion, complete genome

YRhagoletis zephyria mitochondrion, complete genome

YRhagoletis zephyria mitochondrion, complete genome

JRhagoletis zephyvria mitochondrion, complete genome

JRhagoletis x mitochondrion, complete genome

YRhagoletis pomonel la mitochondrion, complete genome

D Rhagoletis pomonella mitochondrion, complete genome

“Rhagoletis pomonella isolate Rp_H_NY3 evtochrome oxidase subunit 11 [COII]C%em. partial cds; mitochondrial
“Rhagoletis pomonella isolate Rp”H TX HNG cytochrome oxidase subunit 11 (COII) gene, partial cds: mitocho.
Rhagoletis pomonella isolate Rp_HNYS eytochrome oxidase subunit 11HCOI) gene, partial cds; mitochondrial
DRhagoletis pomonella isolate Rp” H NY2 cytochrome oxidase subunit 1T (COII) gene, partial cds; mitochondrial
PRhagoletis pomonella isolate Rp” H NY4 cyvtochrome oxidase subunit 11 {COI) gene, partial cds; mitochondrial
PRhagoletis aff. pomonella “flowering dogwood v cytochrome oxidase subunit I{COI) gene, partial cds: tRNA-,
PRhagoletis aff. pomonella flowering dogwood 1y ]m%l.gtl}'pe 2 cytochrome oxidase subunit 1 0COI) gene, partia.
“Rhagoletis pomonella eyvtochrome oxidase subunit I ( ) gene, partial cds; tRNA-Leu gene, complete sequenc,
Rhagoletis pomonel la voucher REI cytochrome ¢ oxidase subunit 2 gene, partial ods; mitochondrial
Rhagoletis pomonella voucher PSUY3032912 cyvtochrome oxidase subunit 11 {COI) gene, ial cds: mitochon,
Rhagoletis pomonella isolate NSSPA20 cytochrome oxidase subunit 11 0COI) gene, partial ods: mitochondrial
Rhagoletis mendax isolate NSSMPIL3 cyvtochrome oxidase subunit IT(COI) gene, partial ods; mitochondrial
Rhagoletis mendax isolate NSSMLS cviochrome oxidase subunit I (COI) gene, partial ods: mitochondrial
DRhagoletis mendax isolate NSSMAL4 cytochrome oxidase subunit 11 (OOII) gene, partial ods: mitochondrial
YRhagoletis zephyria isolate PA 1300 cytochrome oxidase subunit I (COII) gene, partial cds; mitochondrial
Rhagoletis zephyria isolate PAEQngtochmm oxidase subunit I1 (COII) gene, partial cds; mitochondrial
Y Rhagoletis ¥ isolate PAI cvtochrome oxidase subunit I1(COII) gene, partial ods: mitochondrial
PRhagoletis mendax isolate PAI3N cviochrome oxidase subunit 11 { I} pene. partial cds: mitochondrial
JRhagoletis mendax isolate PAZOD cytochrome oxidase subunit I (COII) gene, partial cds: mitochondrial
YRhagoletis mendax isolate MII cyvtochrome oxidase subunit IT (COII) gene, partial cds; mitochondrial
DRhagoletis aff. pomonella flowering dogwood 1y isolate GA cviochrome oxidase subunit 11 {COII) gene, parti..
FRhagoletis pomonella isolate NY 18013 cytochrome oxidase subunit 1T (COID) gene, partial cds: mitochondrial
S Rhagoletis pomonella isolate TX2100 cyiochrome oxidase subunit 11 (COII) gene, partial cds; mitochondrial
S Rhagoletis pomonella isolate MLIA4011 cytochrome oxidase subunit 11 (COII) gene, partial cds; mitochondrial
“Rhagoletis pomonella isolate NY 1 cg'mchmme oxidase subunit 11 [COIIcléene. partial ods: mitochondrial
“YRhagoletis pomonella isolate MCA030 cviochrome oxidase subunit 1T (COII) gene, partial ods: mitochondrial
Rhagoletis pomonella isolate CP2 cytochrome oxidase subunit Il gene, partial cds; mitochondrial
“Rhagoletis pomonella isolate CP3 cytochrome oxidase subunit IT gene, partial cds; mitochondrial
“Rhagoletis pomonella isolate 871 cytochrome oxidase subunit 11 gene, partial cds: mitochondrial
P Rhagoletis pomonella isolate 5714 cytochrome oxidase subunit 1T gene, partial ods: mitochondrial
URhagoletis pomonella isolate 8T3 cytochrome oxidase subunit 11 gene, partial cds: mitochondrial
“Rhagoletis aff. pomonella JLF-2 isolate Clloridaa_ 8 cvtochrome oxidase subunit I gene, partial cds: tRNA-..
Rhagoletis pomonel la isolate PomTXH2 3 cytochrome oxidase subunit I gene, partial cds; tRNA-Leu gene, co..
Rhagoletis pomonella isolate CB1 cytochrome oxidase subunit 11 gene, partial ods: mitochondrial
Rhagoletis mendax cviochrome oxidase subunit I gene, Ea.ni.al ods: IRNA-Leu gene, complete sequence; and cy.
Rhagoletis nr. mendax J15- 1996 cytochrome oxidase subunit I (COI) gene, partial cds; t(RNA-Leu (tenl.) gene, .
Rhagoletis pomonella isolate MexHiJ2_4 cviochrome oxidase subunit I gene, partial cds; iIRNA-Leu gene, com.,
DRhagoletis pomonel L isolate MC3 cyviochrome oxidase subunit I and cytochrome oxidase subunit I genes, parti,
YRhagoletis pomonel la isolate MC4 cytochrome oxidase subunit I and cytochrome oxidase subunit Il genes, parti,
PRhagoletis pomonel la isolate MC2 cytochrome oxidase subunit Tand cytochrome oxidase subunit 11 genes, parti.
DRhagoletis mendax isolate Rmendax3_6 cvtochrome oxidase subunit I gene, partial ods: tRNA-Leu gene, compl,
YRhagoletis zephyria cytochrome oxidase subunit I (COIL) gene, partial ods; (RNA-Leu (trnl) gene, complete seq.
JRhagoletis pomonel L isolate PomMexHiHS 1 cytochrome oxidase subunit 1 Fe.ne partial cds; tRNA-Leu gene,.
PRhagoletis pomonella isolate PomMexHiHId 8 cytochrome oxidase subunit T gene, partial cds; tRNA-Leu gen..
D Rhagoletis pomonella isolate PornMexHiH2_3 cytochrome oxidase subunit I gene, partial cds; tRNA-Leu gene..
“YRhagoletis pomonella isolate MexHII cytochrome oxidase subunit I gene, partial eds: (RN A-Leu gene, complet.
S Rhagoletis pomonella isolate PomMIASSma_4 cytochrome oxidase subunit I gene, partial ods: tIRNA-Leu gene,.
S Rhagoletis pomonella isolate PomHNYHI9 cytochrome oxidase subunit I gene, partial cds; tRNA-Leu gene, co.
Rhagoletis pomonel la isolate PornHNY H2 cyvtochrome oxidase subunit I gene, partial cds; t(RNA-Leu gene, co...
Rha, ol.eti.%]namwll.n cytochrome oxidase subunit Il gene, partial cds; (RNA-Leu gene, complete sequence; and.
49771
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Fast Minimum Evolution tree for ID-3R:

S flies | 12 leaves
Rhagoletis zephyria haplotype 18 cvtochrome ¢ oxidase subunit 1 (COX 1) gene, partial ods: tRNA-Leu gene,
“rRhagoletis zephyria haplotype 17 cviochrome ¢ oxidase subunit 1 (COX1) gene, partial cds: iRNA-Leu gene,
PRhagoletis zephyria haplotype 16 cyviochrome ¢ oxidase subunit 1 (COX1) gene, partial cds: tRNA-Leu gene,
Rhagoletis zephyria haplotype 15 cviochrome ¢ oxidase subunit 1 (COX 1) gene, partial cds: tRNA-Leu gene,
Rhagoletis zephyria haplotype 14 cyviochrome ¢ oxidase subunit 1 (COX1) gene, partial cds: tRNA-Leu gene,
I Rhagoletis zephyria haplotype 13 cytochrome ¢ oxidase subunit 1 (COX1) gene, partial ods: tRNA-Leu gene,
PRhagoletis zephyria haplotype 12 cyvtochrome ¢ oxidase subunit 1 (COX1) gene, partial ods; tRNA-Leu gene, ¢..
Rhagoletis % haplotype 11 cytochrome ¢ oxidase subunit 1 (COX1) gene, partial ods; (RNA-Leu gene, co.
Rhagoletis mendax haplotype 10 cyvtochrome ¢ oxidase subunit 1 (COXI1) gene, partial ods; iRNA-Leu gene, co.
PRhagoletis mendax lm?lotﬁ)pe') ci'mchmme ¢ oxidase subunit 1 (COXI) %ene. partial ods; tRNA-Leu gene, co...
PRhagoletis pomonella haplotype 8 cytochrome ¢ oxidase subunit 1 (COX 1) gene, partial cds; t(RNA-Leu gene, ¢
“?Ehagoletis zephyria haplotype 7 cytochrome ¢ oxidase subunit 1 (COX 1) gene, partial ods; iIRNA-Leu gene, co..
Rhagoletis % hay lotﬁ)p-eﬁ cytochrome ¢ oxidase subunit 1 (COXI1) %ene. partial ods; (RNA-Leu pene, co...
SRhagoletis pomonella haplotype 5 eytochrome ¢ oxidase subunit 1 (COX 1) pene, partial cds; tRNA-Leu gene, ¢.
DRhagoletis zephyria haplotype 4 cytochrome ¢ oxidase subunit 1 (COX1) gene, partial cds: tRNA-Leu gene, co..
PRhagoletis zephyria haplotype 3 cytochrome ¢ oxidase subunit 1 (COX1) gene, partial ods; tRNA-Leun gene, co..
P Rhagoletis zephyria haplotype 2 cytochrome ¢ oxidase subunit 1 (COX 1) gene, partial cds: iRNA-Leu gene, co..
Rhagoletis zephyria haplotype 1 cytochrome ¢ oxidase subunit 1 (COX 1) gene, partial cds; tRNA-Leu gene, co..
Rhagoletis pomonella cytochrome oxidase subunit II (COI) gene, partial cds: mitochondrial
Rhagoletis pomonella isolate USA 01 mitochondrion, conmplete genome
PRhagoletis pomonella isolate BOS_A 013 cytocrhome oxidase subunit 1 (COI) gene, partial cds: tRNA-Leu gen.
PRhagoletis pomonella isolate GO9”MF 013 eytocrhome oxidase subunit 1 (COT) gene, partial cds; t(RNA-Len g..
“Rhagoletis pomonella isolate GOB_BE 017 cytocrhome oxidase subunit I (COT) gene, partial cds; tRNA-Leu ge,
Rhagoletis pomonella isolate MO6_1 012 cytocrhome oxidase subunit 1 (COT) gene, partial cds: tRNA-Leu gen..
S Rhagoletis pomonella isolate BOT ST [H]ﬂ)ci.gcacr]wme oxidase subunit I (COI) gene, partial cds: tRMNA-Len ge.
PRhagoletis pomonella isolate BOR”A 022 cyviocrhome oxidase subunit 1(0COT) gene, partial ods: tRNA-Leu gen.
P Rhagoletis zephyria mitochondrion, complete genome
T Rhagoletis zephyria mitochondrion, complete genome
Rhagoletis zephyria mitochondrion, complete genome
Rhagoletis zephyria mitochondrion, complete genome
Rhagoletis zephyria mitochondrion, complete genome
“Rhagoletis zephyria mitochondrion, complete genome
“Rhagoletis x mitochondrion, complete genome
“Rhagoletis pomonella mitochondrion, complete penome
Rhagoletis pomonella mitochondrion, complete genome
Rhagoletis pomonel la mitochondrion, complete genome
“IRhagoletis pomonella mitochondrion, complete genome
I Rhagoletis pomonella mitochondrion, complete genome
“Rhagoletis pomonella isolate Bp H NY3 cytochrome oxidase subunit 11 [COII%:%ene. partial cds; mitochondrial
Rhagoletis pomonella isolate Rp_H_ TX HNG eytochrome oxidase subunit II(COII) gene, partial eds: mitocho.
Rhagoletis pomonella isolate Rp”H_NYS cytochrome oxidase subunit 1T {COII) gene, partial cds; mitochondrial
Rhagoletis pomonella isolate Rp”H_NY 2 cytochrome oxidase subunit I1{COI) gene, partial cds; mitochondrial
@ Rhagoletis pomonella isolate Rp” H_NY4 cytochrome oxidase subunit IT(COI) gene, partial cds; mitochondrial
PRhagoletis aff. pomonella flowering dogwood fly' eytochrome oxidase subunit T1COI) gene, partial cds; t(RNA-,
“Rhapoletis aff. pomonella “flowering dogwood fly° ]mg_l.gtlype 2 evtochrome oxidase subunit 1(COI) gene, partia.
Rhagoletis pomonel la cytochrome oxidase subumt I ( ) gene, partial ods; tIRNA-Leu gene, complete sequenc.
SPRhagoletis pomonella voucher REI cyc-chmme ¢ oxidase subunit 2 gene, partial cds; mitochondrial
IRhagoletis pomonella voucher PSUS3032912 cvtochrome oxidase subunit ITCOI) gene, il cds: mitochon,
PRhagoletis pomonel la isolate NSSPA20 cytochrome oxidase subunit 11 (COII) gene, partial ods; mitochondrial
P Rhagoletis mendax isolate NSSMPL3 cytochrome oxidase subunit II {COII) gene, partial ods: mitochondrial
Rhagoletis mendax isolate NSSMLS cviochrome oxidase subunit 11 0COI) gene, partial cds: mitochondrial
Rhagoletis mendax isolate NSSMAL4 cytochrome oxidase subunit ITOCOI) gene, partial ods: mitochondrial
Rhagoletis zephyria isolate PA 1300 cytochrome oxidase subunit I {COII) gene, partial cds; mitochondrial
“Rhagoletis zephyria isolate PA2900 cviochrome oxidase subunit 1 ({COI) gene, partial cds; mitochondrial
PRhagoletis x isolate PAL cyiochrome oxidase subunit I (COL) gene, partial cds: mitochondrial
Rhagoletis mendax isolate PAI30 cvtochrome oxidase subunit 1T ( I} gene, partial ods: mitochondrial
CRhagoletis mendax isolate PA200 cytochrome oxidase subunit I1(COITI) gene, partial ods: mitochondrial
D Rhagoletis mendax isolate MI1 cytochrome oxidase subunit I (COII) gene, partial cds; mitochondrial
PRhagoletis aff. pormonella ‘ﬂoweriré%doguumd fly’" isolate GA cytochrome oxidase subunit IT (COI) gene, parti.
P Rhagoletis pomonella isolate NY 1803 eytochrome oxidase subunit I (COI) gene, partial eds; mitochondrial
“Rhagoletis pomonella isolate TXZ 1K cviochrome oxidase subunit [T 0COID) gene, partial cds: mitochondrial
Rhagoletis pomonella isolate MIA4011 cyvtochrome oxidase subunit 11 (COI) gene, partial ods: mitochondrial
Rhagoletis porsonella isolate NY 1 ciltochrome oxidase subunit 11 [COIEéene. partial ods; mitochondrial
Rhagoletis pomonella isolate MC6030 cytochrome oxidase subunit I {COII) gene, partial cds: mitochondrial
“Rhagoletis pomonella isolate CP2 eyviochrome oxidase subunit IT gene, partial cds: mitochondrial
“Rhagoletis pomonella isolate CP3 cyvtochrome oxidase subunit IT gene, partial cds: mitochondrial
Rhagoletis pomonella isolate 871 cvtochrome oxidase subunit I gene, partial ods; mitochondrial
Rhagoletis pomonella isolate S14 eytochrome oxidase subunit 11 gene, partial cds; mitochondrial
PRhagoletis pomonella isolate 513 cvtochrome oxidase subunit 11 gene, partial ods; mitochondrial
7 Rhagoletis aff. pomonella JLF-2 isolate Clloridaa_8 cvtochrome oxidase subunit 1 gene, partial cds: tRNA-.
I Rhagoletis pomonella isolate PornTXH2 3 cyvtochrome oxidase subunit I gene, partial cds: tIRNA-Leu gene, co..
ORhagoletis pomonella isolate CBI1 cytochiome oxidase subunit 1T gene, partial cds; mitochondrial
Rhagoletis mendax cvtochrome oxidase subunit [ gene, I;mial cds: IRNA-Leu pene, complete sequence: and cy.
Rhagoletis nr. mendax J15- 1996 cytochrome oxidase subunit I (COI) gene, partial cds; (RNA-Leu (il gene, ..
“Rhagoletis pomonella isolate MexHiJ2_4 cviochrome oxidase subunit I gene, partial cds; (RNA-Leu gene, com..
“Rhagoletis pomonella isolate MCS cytochrome oxidase subunit I and cytochrome oxidase subunit IT genes, parti,
PRhagoletis pomonel la isolate MC4 cyvtochrome oxidase subunit I and cytochrome oxidase subunit 11 genes, parti,
Rhagoletis pomonel la isolate MC2 %'tochrome oxidase subunit I and cyvtochrome oxidase subunit IT genes, parti.
Rhagoletis mendax isolate Rmendax3_6 cytochrome oxidase subunit Ié_ene. rtial ods: tRNA-Leu pene, compl,
P Rhagoletis zephyria cytochrome oxidase subunit 1 (COI) gene, partial cds; (RN A-Leu (trnL) gene, complete seq.
IRhagoletis pomonella isolate PornMexHiHS 1 cviochrome oxidase subunit 1 Fene partial cds; (RNA-Leu pene,.
PRhagoletis pomonella isolate PomMexHiHIZ_8 cytochrome oxidase subunit [ gene, partial cds: t(RNA-Len gen..
PRhagoletis pomonella isolate PomMexHiH2 3 cylochrome oxidase subunit 1 gene, ial cds; tRNA-Leu gene,.
Rhagoletis pomonella isolate MexHII cyiochrome oxidase subunit I gene, partial cds: t(RNA-Leu pene, complet.
Rhagoletis pomonella isolate PomMIA23ma_4 eviochrome oxidase subunit I gene, partial cds: (RNA-Leu gene.,.
PRhagoletis pomonel la isolate PornHNYHI1® cytochrome oxidase subunit I gene, partial cds; tRNA-Leu gene, co.
“Rhagoletis pomonella isolate PormHNYHZ cyiochrome oxidase subunit I pene, partial cds; iRNA-Leu gene, co...
Rhlul oletis pomonella cyiochrome oxidase subunit I gene, partial cds; (RNA-Leu gene, complete sequence; and.
lel|Query 333685
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In silico PCR for primers ID-8F/ID-9R:

>MH998965.1 Rhagoletis zephyria isolate MN_A4 cytochrome c oxidase subunit | (COI) gene, partial cds; mitochendrial

product length = 286
Forward primer 1 TGGAGGGGCATCTGTTGA 18
Template 1 3098

Reverse primer 1 TAATGGCTCCTGCTAATACTGGT 23
Template Lo S64

>MH998964.1 Rhagoletis pomonella isolate MN_19 cytochrome c oxidase subunit | (COI) gene, partial cds; mitochondrial

product length = 286
Forward primer 1 TGGAGGGGCATCTGTTGA 18
Template 378 e 305

Reverse primer 1 TAATGGCTCCTGCTAATACTGGT 23
Template 3 - 561

>MH998963.1 Rhagoletis pomonella isolate MI_A3 cytochrome c oxidase subunit | (COI) gene, partial cds; mitochondrial

product length = 286
Forward primer 1 TGGAGGGGCATCTGTTGA 18
Template 378 it 395

Reverse primer 1 TAATGGCTCCTGCTAATACTGGT 23
Template 583 L ieiiiie e 561

>MH998960.1 Rhagoletis mendax isolate 090517_3 cytochrome c oxidase subunit | (COI) gene, partial cds; mitochondrial

product length = 286
Forward primer 1 TGGAGGGGCATCTGTTGA 18
Template 375 e 392

Reverse primer 1 TAATGGCTCCTGCTAATACTGGT 23
Template o 558

>JF873670.1 Clusiodes melanostoma voucher BIOUG:10JSROW-1054 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial

product length = 286
Forward primer 1 TGGAGGGGCATCTGTTGA 18
Template 307 e 384

Reverse primer 1 TAATGGCTCCTGCTAATACTGGT 23
Template L7 558

>KP978468.1 Teleopsis pallifacies voucher RMNH.INS.555138 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial

product length = 286
Forward primer 1 TGGAGGGGCATCTGTTGA 18
Template 367 i 384

Reverse primer 1 TAATGGCTCCTGCTAATACTGGT 23
Template 572 A 55e

=KR395792.1 Clusiodes orbitalis voucher BIOUG12107-B07 cytochrome oxidase subunit 1 (CO1) gene, partial cds; mitochondrial

product length = 286
Forward primer 1 TGGAGGGGCATCTGTTGA 18
Template L 383

Reverse primer 1 TAATGGCTCCTGCTAATACTGGT 23
Template 571 G 549
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>KM939719.1 Lonchaeidae sp. BOLD:AAP8893 voucher BIOUG05093-FO7 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial

product length = 286
Forward primer 1 TGGAGGGGCATCTGTTGA 18
Template 17 384

Reverse primer 1 TAATGGCTCCTGCTAATACTGGT 23
Template 572 T e 558

>KM929290.1 Clusiodes clandestinus voucher BIOUG05088-H06 cytochrome oxidase subunit 1 (COl) gene, partial cds; mitochondrial

product length = 286
Forward primer 1 TGGAGGGGCATCTGTTGA 18
Template 1 383

Reverse primer 1 TAATGGCTCCTGCTAATACTGGT 23

Template 571 e Covneei et 5449

In silico PCR ID-1F/ID-1R: In silico PCR ID-1F/ID-3R:
>MN443940.1 Rhagoletis zephyria mitochondrion, complete genome >MN443940.1 Rhagoletis zephyria mitochondrion, complete genome
product length = 152 product length = 151
Forward primer 1 GACGGATTTCGATTATTAGATGT 23 Forward primer 1 GACGGATTTCGATTATTAGATGT 23
Template L 3485 Template T 3485
Reverse primer 1 TGATTTAGACGACCAGGAGTT 21 Reverse primer 1 GATTTAGACGACCAGGAGTTC 21
Template L 3594 Template 3613 i e e 3593
>MN443939.1 Rhagoletis mendax mitochondrion, complete genome >MN443939.1 Rhagoletis mendax mitochondrion, complete genome
product length = 152 product length = 151
Forward primer 1 GACGGATTTCGATTATTAGATGT 23 Forward primer 1 GACGGATTTCGATTATTAGATGT 23
Template 3463 L 3485 Template 3463 L. 3485
Reverse primer 1 TGATTTAGACGACCAGGAGTT 21 Reverse primer 1 GATTTAGACGACCAGGAGTTC 21
Template = 3504 Template 3613 3503
>MN443938.1 Rhagoletis pomonella mitochondrion, complete genome >MN443938.1 Rhagoletis pomonella mitochondrion, complete genome
product length = 152 product ler.1gth =15
Forward primer 1 GACGGATTTCGATTATTAGATGT 23 Forward primer 1 GACGGATTTCGATTATTAGATGT 23
Template 4B e 3485 Template T 3485
Reverse primer 1 TGATTTAGACGACCAGGAGTT 21 ?e"eisi primer ;513 GATTTAGACGACCAGGAGTTC 5293
Template 614 e 3594 emplate 0 30A3  eeeeeceeeeeeeee s

>MMN443937.1 Rhagoletis pomonella mitochondrion, complete genome

product length = 151

Forward primer 1 GACGGATTTCGATTATTAGATGT 23
Template T I 3459
Reverse primer 1 GATTTAGACGACCAGGAGTTC 21
Template 3587 it e e 3567
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In silico data PCR assay 5-7

Velez, S., Taylor, M. S., Noor, M. A. F., Lobo, N. F., & Feder, J. L. (2006). Isolation and characterization of microsatellite loci from
the apple maggot fly Rhagoletis pomonella (Diptera: Tephritidae). Molecular Ecology Notes, 6(1), 90-92.

Search was restricted to Rhagoletis

Fast Minimum Evolution tree for P6_F

“PREDICTED: Rhagoletis pomonella uncharacterized LOCLIS733 109 (LOC118733109), mRNA
+ b R]mgoletisE%)rmm la clone 6 microsatellite sequence
TPREDICTED: Rhagoletis zephyria protein msta (LOCI08354983), transcript variant X1, mRNA

PREDICTED: Rhagoletis pomonella SET domm-mmamij'lg protein SmydA-8 (LOC1IB741326), transeript variant X1, mRNA
! PREDICTED: Rhagoletis zephyria ejaculatory bulb-specific protein 3 (LOCIOB3TITR9), transcript variant X2, mRNA
YPREDICTED: Rhagoletis zephyria :ﬁcuhlory bulb-speciﬁcjpmlein 3 (LOCI0837I789), transcript variant X1, mRNA

PREDICTED: Rhagoletis zephyria 408 ribosomal protein $3a (LOCI08368696), mRNA
JPREDICTED: Rhagoletis pomonella ejaculatory bulb-specific protein 3-like (LOCI18742245), transeript variant X3, mRNA
UPREDICTED: Rhagoletis pomonella gjaculatory bulb-specific protein 3-like (LOC118742245), transcript variant X2, mRNA

PREDICTED: Rhagoletis pomonella ejaculatory bulb-sﬁneciﬁc protein 3-like (LOC118742245), ranscript variant X1, mENA
PREDICTED: K is zephyria zinc finger protein 6735-like (LOC 083 79680), transcript variant X4, mRNA
PREDICTED: Rhagoletis zephyria zinc finger protein 675-like (LOCI08379680), transcript variant X3, mRNA
YPREDICTED: Rhagoletis zephyria zinc finger protein 675-like (LOC108379680), transcript variant X2, mRNA

PREDICTED: Rhagoletis zephyria zine finger protein 675-like (LOCI0B379680), transcript variant X1, mRNA
QPREDICTED: Rhagoletis lla zine finger protein 675-like (LOCT18739899), mR!
QPREDICTED: R i zine finger protein 675-like (LOC118739897), trans
YPREDICTED: Rhagoletis pomonella zine finger protein 675-like (LOC118739897), trans variant X2, mRNA
PREDICTED: Rhagoletis pomonella zine finger protein 675-like (LOC1IB739897), transcript variant X1, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCI18755212 (LOC118755212), mRNA
PREDICTED: Rhagoletis zephyria uncharacterized LOC108355377 (LOCI08355377), partial mRNA

ipt variant X3, mENA

is zephyria ras-related protein Rap-2a (LOC108374750), partial mRNA
‘JPREDICTED: Rhagoletis zephyria peptide transporter family 1-like (LOCI0835 ), mRNA
PREDICTED: Rhagoletis zephyria peptide transporter family I-like (LOCI08356063), partial mRNA
PREDICTED: Rhagoletis zephyria protein vellow (LOCI08370065), mRNA
PREDICTED: Rhagoletis zephyria multidrug resistance-associated protein 4-like (LOCI08381523), partial mRNA
YPREDICTED: R zephyria zinc finger protein 436-like (LOCIOS381472), mRNA
PREDICTED: Rhagoletis ze i

phyria zinc finger and SCAN domau\-cmmininﬁjgmtein 22-like (LOCI08381471), partial mRNA
PREDICTED: Rhagoletis zephiria zine finger protein 184-like (LOCI083EI022), mRNA
ph:

JPREDICTED: Rhagoletis ria large neutral amino acids transporter small subunit 2-like (LOCIOB3B0983), partial mRNA
FREDICTED: Rhagoletis zephyria zinc finger protein 215-like (LOCIOB380911), mRNA

BB

Rl phyria inositol he xakisy

R phyria peptide transporter ﬁmily

Rhag phyria peptide transporter family 1 (LOCI08363674), transcript variant X2, mRNA

Rhag phiria peptide transporter family 1 (LOCI08363674), transcript variant X1, mRNA

Rhag phyria poly(A) RN, lvmerase, mitochondrial (LOC108362424), transcript variant X2, mRNA

Rhag phyria myeloid zinc finger 1 (LOCI08379117), transcript variant X2, mRNA

R phyria myeloid zinc finger 1 (LOCI08379117), transcript variant X1, mRNA

Rhagoletis lla mitogen-activated protein kinase kinase kinase (LOC118754421), transcript variant X2, mRNA

Rhagoletis pomonella myeloid zine finger 1 (LOCIIRT39374), transcript variant X2, mRNA

Rhagoletis pomonella myeloid zine finger 1 (LOCI18739374 .r.rmscr:ft variant X1, mRNA

Rhagoletis pomonella ras-related protein Rap-2a (LOC1I8TI3997), mENA
R i trypsin-1-like (LOCII8TS4297), wanscript variant X1, mRNA
Rhagoletis pomonella serine-rich adhesin for platelets (LOCI18748764), ranseript variant X4, mENA

PREDICTED: Rhagoletis pomonella serine-rich adhesin for platelets (LOCT18748764), transcript variant X3, mRNA
Rhag (
Rhag
Rhag
Rhag
Rhag
Rhag
Rhag
Rhag
Rhag
Rhag

l-pentakisphospl kinase-like (LOCI08365115..

and L '+ '+
1 {LOCI08363674), transcript variant X3, mRNA

soletis
roletis
soletis
soletis

EEEREERR

soletis pomonella serine-rich adhesin for platelets (LOCHIBET48764), transcript variant X2, mRNA

PREDICTED oletis lla serine-rich adhesin for platelets (LOCI8T48764), transcript variant X1, mRNA
PREDICTED roletis pomonella clathrin heavy chain (LOCIIET48697), transcript variant X8, mENA
PREDICTED soletis pomonella clathrin heavy chain (LOCTIET48697), transcript variant X7, mRNA
PREDICTED zoletis pomonella clathrin heavy chain (LOCIIETAR697), transcript variant X6, mRNA
PREDICTED soletis pomonella clathrin heavy chain (LOCTIET48697), transcript variant X5, mRNA
PREDICTED soletis pomonella clathrin heavy chain (LOCIIET48697), transcript variant X4, mRENA
PREDICTED soletis pomonella clathrin heavy chain (LOCT1IET48697), transcript variant X3, mRNA
PREDICTED soletis pomonella clathrin heavy chain (LOCTIET48697), transcript variant X2, mRNA
PREDICTED soletis pomonella clathrin heavy chain (LOCI1E748697), transcript variant X1, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCIIET47568 (LOCT18747568), mRNA

PREDICTED: Rhagoletis pomonella maternal protein tudor (LOC118743 100), transcript variant X2, mRNA

JPREDICTED: Rhagoletis pomonella maternal protein tudor (LOC1 18743 100), transcript variant X1, mRNA

PREDICTED: K activated Cde42 Kinase-like (LOC118742986), transcript variant X4, mRNA

PPREDICTED: Rhagoletis pomonella activated Cde42 Kinase-like (LOCIBT42986), transcript variant X3, mRNA

PREDICTED: Rhagoletis pomonella activated Cded2 kinase-like (LOC118742986), transcript variant X2, mRNA

PREDICTED: Rhagoletis pomonella activated Cded2 kinase-like (LOC118742986), Lrnnscn{:t variant X1, mRNA

PREDICTED: Rhagoletis pomonella nuclear pore complex protein DDB_GO274915 (LOCLIBT42307), transcript variant X2, mRNA
PREDICTED: Rhagoletis pomonella nuclear pore complex protein DDB_GO274915 (LOC118742307), transcript variant X1, mRNA
PREDICTED: Rhagoletis pomonella trypsin-1-like (LOC1I8741264), transcript variant X1, mRNA

QPREDICTED: Rhagoletis pomonella uridine phosphorylase 1-like (LOC118737905), transcript variant X3, mRNA

JPREDICTED: Rhagoletis pomonella uridine phosphorylase 1-like (LOC1IET37905), transcript variant X2, mRNA

. PREDllCI‘ED‘ Rhagoletis pomonella uridine phosphorylase 1-like (LOCTIE73T905), ranscript variant X1, mRENA

flies | 3 leaves
PREDICTED: Rhagoletis pomonella kinesin-like protein KIp98A (LOC118737231), mRNA

PREDICTED: K i uncharacterized LOCITE736962 (LOCIIBT30962), ranscript variant X2, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOC118736%962 (LOC118736962), transcript variant X1, mRNA
PREDICTED: Rhagoletis pomonella 3-ketoacyl-CoA thiolase, mitochondrial-like (LOC118736361), partial mRNA
SPREDICTED: Rhagoletis pomonella 3-ketoacyl-CoA thiolase, mitochondrial-like (LOCI18735464), mRNA

flies | 2 leaves
PREDICTED: Rhagoletis pomonella DDE1- and CUL4-associated factor 8 (LOC1IE747816), mRNA
flies | 2 leaves
@ Icl|Query_84263
flies | 5 leaves
PREDICTED: K i mol cofactor sulfurase 3-like (LOCTIB7S53631), partial mRNA
PREDICTED: Rhagoletis pomonella cell wall protein IFF6-like (LOCI18752544), mRNA

PREDICTED: Rhagoletis lla uncharacterized LOCTIBTAB07Y (LOCTIRTAR079), mRNA
YPREDICTED: Rhagoletis pomonella protein melted (LOCIIBTAT821), transeript variant X2, mENA
“PREDICTED: Rhagoletis pomonella protein melted (LOCIIETATE21), transeript variant X1, mENA
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Fast Minimum Evolution tree for P6_R

{' PREDICTED: Rhagoletis p
Lpp i

ol flies | 15 leaves
“ Rhagoletis cerasi voucher ReerHB mitochondrion, complete genome
< SPREDICTED: Rhagoletis pomonella nuclear export mediator factor NEMF homolog (LOCLIB751116), mRNA
= PREDICTED: Rhagoletis pomonella nuclear export mediator factor NEMF homolog (LOCTIR7S1070), mRNA
“PREDICTED: Rhagoletis pomonella vanin-like protein 2 (LOC118748344), mRNA
= PREDICTED: Rhagoletis pomonella major facilitator superfamily donain-containing protein 6 (LOCI18744630), mRNA
¢ “PREDICTED: Rhagoletis p 1L haracterized LOCI18739548 (LOC118739548), transcript variant X6, mRNA
SPREDICTED: Rhagoletis p 1L haracterized LOC 18739548 (LOC118739548), transcript variant X5, mRNA
—+ “ PREDICTED: Rhagoletis pomonella uncharacterized LOC1 18739548 (LOC1 18739548), transcript variant X2, mRNA
¥ “PREDICTED: Rhagoletis p 1l haracterized LOCI 18739548 (LOC118739548). transcript variant X1, mRNA
[ “PREDICTED: Rhagoletis pomonella poly(rC)-binding protein 3 (LOCLIB7388949), transeript variant X15, mRNA
[ “PREDICTED: Rhagoletis pomonella potlé[ F-binding protein 3 (LOCIIBT3RR99), transcript variant X 14, mRNA
' PREDICTED: Rhagoletis pomonella poly(rC)-binding protein 3 (LOC118738899), tanscript variant X 13, mRNA
' PREDICTED: Rhagoletis pomonella pollé[ J-binding protein 3 (LOC1IBT38899), transcript variant X12, mRNA
PREDICTED: Rhagoletis pomonella poly(vC)-binding protein 3 (LOCLIB73B899), transcript variant X 11, mRNA
PREDICTED: Rhagoletis pomaonella potlé[ J-binding protein 3 (LOCLIBT3RR99), wanscript variant X 10, mRNA
PREDICTED: Rhagoletis pomonella pollé[ J-binding protein 3 (LOCLIB738899), transcript variant X9, mRNA
“ PREDICTED: Rhagoletis pomonella poly(rC)-binding protein 3 (LOCI 1873899, transcript variant X8, mRNA
) SPREDICTED: Rhagoletis pomonella potlé[ J-binding protein 3 (LOCLIRT3IRE9), transcript variant X7, mRNA
“ PREDICTED: Rhagoletis pomonella [poll%'[ J1-binding protein 3 (LOC1IBT3BR9Y), transcript variant X6, mRNA
. PREDICTED: Rhagoletis pomonella poly(rT)-binding protein 3 (LOCIBT3IBE9Y), transcript variant X5, mRNA
é_ PREDICTED: Rhagoletis pomonella potlé[ J-binding protein 3 (LOC1IBTIRR0Y), transcript variant X4, mRNA
5 PREDICTED: Rhagoletis pomonella poly(rC)-binding protein 3 (LOC1IBT38899), transcript variant X3, mRNA
“ PREDICTED: Rhagoletis pomonella pollé[ Fbinding protein 3 (LOC1IB73ER99), transcript variant X2, mRNA
0 SPREDICTED: Rhagoletis pomonella poly(rC)-binding protein 3 (LOCLIRTIEES). transcript variant X1, mRNA
“PREDICTED: Rhagoletis pomonella pollé[ I-binding protein 3-like (LOCLIB73RE98), transcript variant X4, mRNA
PREDICTED: Rhagoletis pomonella poly(rC)-binding protein 3-like (LOCLIB73IBRO8), transcript variant X3, mRNA
& PREDICTED: Rhagoletis pomaonella potlé[ Fbinding protein 3-like (LOC1IB7IRR98), transcript variant X2, mRNA
© PREDICTED: Rhagoletis pomonella poly(rC)-binding protein 3-like (LOC118738898), transeript variant X1, mRNA
lla phosphotri lated protein (LOC1IBTI6825), transeript variant X2, mRNA

EDICTED: Rhagoletis 1» lla phosphotri related protein (LOC118736825), transcript variant X1, mRNA
{JPREDICTED: Rhagoletis p 11 haracterized LOCLIST35140 (LOCLIBTIS140), mRNA
,—\F- PREDICTED: R]mgc_nl.etLq pomonella uncharacterized LOCLIB734828 (LOCTIB734828), ncRNA

[—# “PREDICTED: Rhag bt haracterized LOCLIB756826 (LOC1IBT56826), mRNA
“ PREDICTED: Rhagoletis pomonella heat shock 70 kDa protein cognate 4 (LOC118744506), mRNA

* PREDICTED: Rhagoletis p 1l 1 ized LOCII87325% (LOCI118732596), mRNA

PREDICTED: Rhagoletis p 1L haracterized LOC1IBT32544 (LOCIIRT32544), mRNA

“PREDICTED: Rhagoleti 11 haracterized LOCIIBT56423 (LOC118756423), mRNA
% Rhagoletis Ila clone 6 mi llite seq)
 PREDICTED: Rhagoleti zephyria unc ized LOCI08372249 (LOC108372249), mRNA
PREDICTED: Rhagoleti 1. haracterized LOCI1B737630 (LOC1 18737630, ranscript variant X3, mRNA

¥ PREDICTED: R]m%ol.eti_s?)omnclm uncharacterized LOC1 18737630 (LOC118737630), transcript variant X2, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCI1BT37630 (LOC118T37630), ranscript variant X1, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCIIET36421 (LOCIIB736421), mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCI 18744168 (LOC1 18744 168), transcript variant X2, mRNA
# PREDICTED: Rhagoletis zephyria uncharacterized LOC 108366556 (LOC108366556). mRNA
/ PREDICTED: Rhagoletis pomonella uncharacterized LOCLIS739914 (LOCHIBT39914), transcript variant X 10, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCI 18739914 (LOC118739914), transcript variant X9, mRNA
PREDICTED: Rhagoletis 1l cterized LOC118739914 (LOC1I8739914), transcript variant X8, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCIBT39914 (LOCIBT39914), transcript variant X7, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCI 18739914 (LOC118739914), transcript variant X6, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCI 8739914 (LOCIBT39914), transcript variant X5, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCIBT39914 (LOCIBT39914), transcript variant X4, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCI 18739914 (LOC118739914), transcript variant X3, mRNA
(GPREDICTED: Rhagoletis pomonella uncharacterized LOCL18739914 (LOC1 187399 14), transcript variant X2, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCIBT39914 (LOCLIBT39914), transcript variant X1, mRNA
PREDICTED: Rhageletis zephyria protein phosphatase 1 regulatory subunit 37-like (LOCI08381721), partial mRNA
PREDICTED: Rhagoletis zephyria uncharacterized LOC 108362573 (LOC108362573), mRNA
S PREDICTED: Rhagoletis zephyria calpain-D (LOCIOB359871), partial mRNA
- 1R i il ized LOCLIET49491 (LOC118749491), mRNA
PREDICTED: Rhagoletis pomonella PDZ and LIM donain protein Zasp (LOCI 18744139, ranscript variant X10, mRNA
PPREDICTED: Rhagoletis pomonella uncharacterized LOCIIE740075 (LOC118740075), mRNA
% 'R is zephyria alp]m-l.3-m.1.n.nmyl-$lycopmwin2-bm-N-aoelylglucmnminylua.nsfemse (LOCI08373027), mRNA
PREDICTED: Rhagoletis p lla alpha-1.3 .-cgl i 2-bet.1-N-aoe;yl?luomammyltmnsfeme[LOCIIH‘]’42346]. mRNA
 PREDICTED: Rhagoletis pomonella uncharacterized LOCT18748755 (LOCTI8T487535), transcript variant X2, mRNA

ﬂouﬁgrljdjcﬁ
k EDICTED: soletis zephyria uncharacterized LOC 108358852 (LOCI08358852), mRNA
E soletis pomonella calpain-D (LOCTI8734174), transcript variant X1, mRNA
i il ized LOCLIBT49077 (LOC118749077), mRNA
soletis pomonella metal transporter CNNM4 (LOCTIBTI5400), mRNA
soletis pomonella uncharacterized LOC1I8747812 (LOCLIS747812), ranscript variant X8, mRNA
i | ized LOCLIBT48647 (LOCI 18748647), mRNA
oletis pomonella PDZ and LIM domain protein Zasp (LOCIIB744139), wranscript variant X11, mRNA
soletis pomonella zine ﬁ% rotein 91-like (LOCLIBT37634), mRNA
i CTTN terminal-like protein (LOCT18744832), transcript variant X2, mRNA
oletis pomonella CTTNBP2 Neterminal-like protein (LOCTIST44832), transcript variant X1, mRNA
roletis lla cAMP-depend techtem kinase catalytic subunit 2 (LOCI18738537), mRNA
@ i hyphally regulated cell wall protein 3 (LOC1IR738486), mRNA
PREDICTED: Rhagoletis | bable phospholipid-transporting ATPase IF (LOCIIB750621). mRNA
YPREDICTED: Rhagoletis pomonella probable phospholipid-transporting ATPase IF (LOCIIETS0609), mRNA
: s !

PREDICTED putative mediator of RNA polymerase 11 transcription subunit 26 (LOC118748727), mRNA

JPREDICTED: Rhagoletis p 1L haracterized LOCTIBTSO01T (LOCTISTSNIT), transcript variant X2, mRNA

‘{ PREDICTED: Rhagoletis p Il haracterized LOCHIBTS0011 (LOCLIBTS0011), transcript variant X1, mRNA
R]\.Egleméuglanﬂm clone Rjug_evefosl scaffold 0 eve (eve) gene, partial cds

SPREDICTED: Rhagoletis p 1L hatacterized LOCI 18750166 (LOC118750166), mRNA

Y PREDICTED: Rhagoletis p 1l haracterized LOCTIBT48755 (LOCTIBT4RTSS), transcript variant X3, mRNA
PREDICTED: Rhagoletis p il ized LOCLIBT48755 (LOCI18748755), ranscript variant X1, mRNA

In silico PCR P6_F/R

Primer pair 1

Sequence (5'->3") Length Tm GC% Self complementarity
Forward primer AGTCAGAGTGCGGCAAAAGT 20 60.18 50.00 5.00
Reverse primer CGGTAGACCTCAGGCTGATAG 21 5912 57.14 7.00
Products on target templates

>AY734890.1 Rhagoletis pomonella clone 6 microsatellite sequence

product length = 162
Forward primer 1 AGTCAGAGTGCGGCAAAAGT 20
Template i 138

Reverse primer 1 CGGTAGACCTCAGGCTGATAG 21
Template = 2608

Self 3' complementarity
1.00
3.00
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Fast Minimum Evolution tree for P9_F

T PREDICTED: Rhagoletis zegpriad ynamin-like 120 kDa protein, mitochondrial (LOC108373002), ranscript variant X3, mRNA
S PREDICTED: Rhagoletis zephyria RNA 3-terminal phosphate cyclase (LOCIO8375513), mRNA
= PREDICTED: Rhagoletis pomonella RNA 3-terminal pt _Ip]mte cyclase (LOCTIB733964), mRNA
“PREDICTED: Rhagoletis zephyria serine/threonine-protein kinase PITSLRE (LOCI0B373387), mRNA
3 PREDICTED R]m oletis zephyria dynamin-like 120 kDa protein, mitochondrial (LOCI08373002), transcript variant X1, mRNA
ED: Rhay olem monella autism susceptibility ie ene 2 protein-like (LOC18745058), mRNA
PREDI él‘")lem monells dynamin-like 120 kDa protein, mitochondrial (LOCI18742300), transcript variant X3, mRNA
-,JPREDI lé%_olem monella dynamin-like 120 kDa protein, mitochondrial (LOCI 18742300), transcript variant X4, mRNA
ha ol.em monella uncharacterized LOCT 18745280 (LOC118745280), partial mRNA
PREDI 1.1 oletis zephyria dynamin-like 120 kDa protein, mitochondrial (LOCI08373002). transcript variant X2, mRNA
\»j ED: Rhagoletis zephyria dynamin-like 120 kDa protein, mitochondrial (LOCI0B373002), ranscript variant X4, mRNA
flies | 10 leaves
FPREDICTED: Rha, ol.emlgomo.nelm dynamin-like 120 kDa protein, mitochondrial (LOC1I8742300), transcript variant X2, mRNA
PPREDI oletis pomonella dynamin-like 120 kDa protein, mitochondrial (LOCL18742300), transcript variant X1. mRNA
%olem monella serine/threonine-protein kinase PITSLRE-like (LOCI 1873 1. ial mRNA
'PR =Dl ﬁolemlgomnella serine/threonine-protein kinase PITSLRE-like (LOCII5739388), transcript variant X2, mRNA
haeoletis pomonella serine/threonine-protein kinase PITSLRE-like (LOCL18739388), transcript variant X1, mRNA

Lel| 120987
i DICTED: Rhagoleti 1l sphi di D-like (LOCTI8746563), mRNA
PREDICI‘ED: Rhagoletis pomonell:n medlum cjmmac51 Co.-‘-\ h&:ne ACSF2 mitochondrial-like (LOC118740461), transcript variant .,
| PREDICTED: Rhagoletis zephyria acid elinase-like 3b (LOCI08364323), mRNA
4 PREDICTED: Rhagoletis zephytia tyrosine- ptmemfhm hata se IDf:Llnke (LOC108369908), mRNA
PREDICTED: Rhagoletis zephyria unch ized 08375151 (LOCI08375151), mRNA
PREDICTED: K is zephyria 'u.uu LOCI08375042 (LOCIO8375042), transcript variant X2, mRNA
PPREDICTED: Rhagoletis zephyria uncl u'.cu LOCI08375042 (LOCIO8375042), transcript variant X1, mRNA
YPREDICTED: Rhagoletis zephyria unch ized LOCI08371281 (LOCI08371281), transeript variant X6, mRNA
PPREDICTED: Rhagoletis zephyria unch ized LOCIOB37I281 (LOCIOB3TI281), transcript variant X3, mRNA
{YPREDICTED: Rhagoletis zephyria uncl ized LOCI08371281 (LOCIO83TI281), transcript variant X3, mRNA
3 YPREDICTED: Rhagoletis 11 haracterized LOCTIBTS1286 (LOCTISTS1286). mRNA
YPREDICTED: Rhagoletis pomonella uncharacterized LOCLIS7SI279 (LOCI18751279), mRNA
YPREDICTED: K ized LOCIISTSI233 (LOCIIETS1233), mRNA

PPREDICTED: Rhagoletis pomonella uncharacterized LOC118751226 (LOCII8751226), mRNA
YPREDICTED: Rhagoletis pomonella N- aoetylgalmommmi lransferase f-like (LOCLIBT46521), mRNA
/PREDICTED: Rhagoletis pomonella uncharacierized LOCLIS740053 (LOCI18740053), mRNA
PREDICTED: R i ized LOCLIS739710 (LOCI18739710), ranscript variant X2, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCLIET397 10 (LOCTIS739710), transcript variant X1, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCLIET39708 (LOCTIBT39T04), transcript variant X4, mENA
PREDICTED: Rhagoletis pomonella uncharacterized LOCTIET39708 (LOCTIBT39T04), transcript variant X3, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOC1I8739709 (LOC118739709), transcript variant X2, mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOC1 18739709 (LOC118739709), wanscript variant X1, mRNA
PREDICTED: Rhagoletis pomonella gamma-taxilin-like (LOC118738735), mRNA
YPREDICTED: R i acylt like protein-like (LOC118737732), mRNA
PREDICTED: Rhagoletis zephyria uncharacterized LOC 108374550 (LOCI08374550), transeript variant X1, mRNA
W PREDICTED: Rhagoleiis pomonella uncharacterized LOCI1ET46180 (LOC118746180), ncRNA
' PREDICTED: Rhagoletis Lla protein slit-like (LOCL18744725), transcript variant X10, mENA
‘*PREDICTED: K i protein slit-like (LOCTIBT44725), transcript variant X9, mRNA
PREDICTED: Rhagoletis pomonella protein slit-like (LOC118744725), transcript variant X8 mRNA
PREDICTED: Rhagoletis pomonella protein slit-like (LOC1IB744725), transcript variant X7, mRNA
PREDICTED: R protein slit-like (LOCTIBT44725), transeript variant X6, mENA
PREDICTED: Rhagoletis pomonella protein slit-like (LOC118744725), transcript variant X5, mRNA
PREDICTED: Rhagoletis pomonella protein slit-like (LOC1IBT44725), transcript variant X4, mRNA

PREDICTED: Rhagoletis pomonella prmem. like (LOC1I8744725), transcript variant X3, mRNA

D:R i -like (LOC118744725), transcript variant X2, mRNA

PREDICTED: Rhagoletis pomonella protein dit-like (LOC118744725), transeript variant X 1, mRNA
PREDICTED: Rhagoletis pomonella methiony-{RNA formyliransferase, mitochondrial (LOCL18736936), transcript variant X2, mR...
PREDICTED: R met]mnyl IRNA forméétrmﬁferme mitochondrial (LOC118736936), T.mn_ﬁcht variant X1, mR...
v PREDICTED: Rhagoletis zephyria ized LOC108369353 (LOCI08369353), transcript variant X2, mR

PREDICTED: Rhagoletis zephyria uncl ized LOCI08369353 (LOC108369353), tr.mscrft variant X1, mRNA

PREDICTED: Rhagoletis zephyria probable serine/threonine-protein kinase DDB_GO282963 (LOCI08365976), partial mRNA
PREDICTED: R is zephyria lysine-specific d.emeI]li lase lid-like (LOCI08362241), mRNA
¢ PREDICTED: Rhagoletis zeph: mlprotein DRG3 (LOCI083T7860), tramcr|pt variant X5, mRNA
(Y PREDICTED: Rhagoletis cierized LOC118756604 (LOC1IBTS6604), partial mRNA
L PREDICTED: Rhagoletis -nmnell:n nucleolm [LOCI 18743329), mRNA

PREDICTED: Rhagoletis hylase lid (LOC118734970), mRNA
FPREDICTED: Rhagoletis pomonella unc]mmmenzed LOCTIRTA06T0 (LOCTIBT40670), mRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOC118734544 (LOC118734544), mRNA
PREDICTED: Rhagoletis zephyria glutamate receptor ionotropic, kainate 3-like (LOC108375928), partial mRNA
PREDICTED: Rhagoletis zephyria integrin alpha-PS3-like (LOC108375234) ial mRNA
WPREDICTED: Rhagoleiis pomonella uncharacterized LOCIET49879 (LOC1I8749879), ncRNA
PREDICTED: Rhagoletis pomonella uncharacterized LOCIIS756191 (LOCIIE7S6191), mRNA
PREDICTED: R i ized LOCL18756298 (LOC118756298), mRNA
 PREDICTED: Rhagoletis pomonella uncharacterized LOC118756406 (LOCTIE756406), mRNA
PREDICTED: Rhagoletis pomonella transient receptor potential cation channel protein painless (LOCT18742831), ranscript variant ..
- PREDICTED: Rhagoletis pomonella pamma-taxilin-like (LOC118739590), mRNA
' PREDICTED: Rhagoletis pomonella transient receptor potential cation channel protein painless (LOC118742831), transcript variant ..
' PREDICTED: Rhagoletis zephyria chaoptin (LOCI08374935), mRNA
M flies | 6 leaves
IPREDICTED: Rhagoletis zephyria type 1 inositol 3 4-bisphos f]me 4-phosphatase (LOCI08372919), transcript variant X1, mRNA
JPREDICTED: R nositol polyphosphie - mme? LA (LOCHIET33468), ranscript variant X1, mRNA
PREDICTED: Rhagoletis pomonella putative nuclease HARBII (LOCI18747468), transcript variant X3, mRI
JPREDICTED: Rhagoletis pomonella putative nuclease HARBII (LOC | 18747468), transcript variant X2, mRNA
| PREDICTED: Rhagoletis pomonella transeription factor Sox-2 -like (LOCTIB739826), mRNA
#PREDICTED: R i inactive pepudasgmtyl cis-rans isomerase shuld.o\-\‘n (LOC118744516), mRNA
 PREDICTED: Rhagoletis pomonella integrin al like (LOC118742705), Irmecngt variant X3, mRNA
 PREDICTED: Rhagoletis pomonella tum-chain acyl-CoA ligase ACSF2, mitoct rial-like (LOCI I8740461), transcript variant .,
PREDICTED: Rhagoletis pomonella neuronal acetylcholine receptor subunit alpha-2-like (LOC11E750921), mRNA
“ Rhagoletis 1 1la clone & mi llite seq
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Fast Minimum Evolution tree for P9_R

F-acti

4 PREDICTED: Rhag;
“PREDICTED: Rl I

ol

ing protein LRRC16A (LOCTIST42510), ranscript variant X2, mRNA

t

¢ PREDICTED:
PREDICTED:

E_

In silico PCR P9_F/R

Primer pair 1

PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED: K
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:

flies | 15 leaves
PREDICTED:
PREDICTED:
PREDICTED: K
“PREDICTED:
| PREDICTED:
YPREDICTED:
“PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED: K
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED: K
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED: K
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED: K
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
@PREDICTED: K
PREDICTED:
PREDICTED: K
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
PREDICTED:
|70247

. PREDICI‘ED:
4PREDICTED:
< PREDICTED:
YPREDICTED:
OPREDICTED:
PREDICTED:
SPREDICTED:
APREDICTED:
{PREDICTED:
YPREDICTED:
{PREDICTED:
SPREDICTED:
2PREDICTED:
PREDICTED:
: Rhag
: Rhag

Rhagoletis Eomne'fla clone 9 micros.
DICTED: R]mlgolem pomonella uncharacterized LOCT 18743497 (LOC118743497), ranscript variant X2, ncRNA

oletis po
I% goletis ze

Rhag
Rhag
Rhag

lla Factin-uncapping protein LRRC16A (LOCHIBT42510), transcript variant X1, mRNA

woletis
oletis
woletis

atellite sequence

monella uncharacterized LOC] 18743497 (LOC118743497), transcript variant X1, ncRNA
ria DNA se 2-like (LOCI08357317), partial mR]

ria putative nucl HARBI1 (LOC108370409), transcript variant X2, mENA

ria putative nucl HARBI (LOC108370409), transcript variant X1, mRNA

i 1 ized LOCI0B359014 (LOCI08359014), transcript variant X3, mRNA

i
F
i

Rhag
Rhag
Rhag
Rhag
Rhag
Rhag

Rhay
Rhag

woletis
woletis
soletis
woletis
oletis
woletis

oletis
woletis

ized LOCL08359014 (LOCL083559014), transcript variant X2, mRNA
1 ized LOC108359014 (LOCL08359014), transcript variant X1, mRNA
1 ized LOCI08373191 (LOCI08373191), ncRNA
11 haracterized LOC 118749064 (LOCT18749064), ncRNA
pomonella uncharacterized LOC118743636 (LOCI 18745636), mRNA
pomonella transcriptional regulator ovo (LOCTIB747445), transcript variant X2, mRNA
pomonella transcriptional regulator ovo (LOCTIBT47445), transcript variant X1, mRNA

i
i

e
E

zephyria very long-chain specific acyl-CoA dehydrogenase, mitochondrial-like (LOC108354643), partial m..
pomonella uncharacterized LOC1I8746417 (LOC1IB746417), ne

Rhag
Rhag
Rhag
Rhag
Rhag
Rhag

oletis
woletis
soletis
woletis
oletis
woletis

like (LOCIIB739453), transcript variant KID mRNA
difi related protein eaf-1 (LOCLIB748081), mRNA
zephyria probable cation-transporting ATPase 13A3 (LOC108362043), transcript variant X3, mRNA
zephyria uncharacterized L 572 [LOCIDEBS')S‘?Z] mENA
zephyria chromatin modification-related protein eaf-1-like [LOCID&374926]. mRNA
1 ized LOC118755272 (LOC118755272), A
pomonella unc]mmmenzed LOCI18742711 (LOCL18742711), Lranscript variant X1, mRNA

lla chromatin

Rhag
Rhag
Rhag
Rhag
Rhag
Rhag

oletis
woletis
soletis
woletis
oletis
woletis

ized LOC118742711 (LOC118742711), T.l‘.'mﬁcl‘llfl variant X2, misc_RNA
pomonella caldesmon-like (LOCIIBTI9453), ranscript variant X9, m

pomonella caldesmon-like (LOC118739453), transcript variant X8, mRNA

pomonella caldesmon-like (LOCT18739453) transcript variant X7, mRNA

pomonella caldesmon-like (LOC118739453), transcript variant X6, mRNA

pomonella caldesmon-like (LOC118739453), transcript variant X5, mRNA

pomonella caldesmn hkc (LOCTIET39453), transcript variant X4, mRNA

Rhag
Rhag
Rhag
Rhag
Rhag
Rhag

oletis
woletis
soletis
woletis
soletis
woletis

like (LOCLIB739453), transcript variant X3, mRNA

1d like (LOCL18739453), transcript variant X2, mRNA

pomonella caldesmon-like (LOC18739453), transcript variant X1, mRNA

pomonella uncharacterized LOCTI8734544 (LOCT18734544) mRNA

pomonella uncharacterized LOC118744734 (LOC118744734), mRNA

i ing ATPase 13A3 (LOCI08362043), transcript variant X1, mRNA
[ acyl-coenzyme A oxidase | (LOCI108356675), partial mRNA

tia pr
ria

Rhag
Rhag
Rhag
Rhag
Rhag
Rhag

woletis
woletis
soletis
woletis
soletis
woletis

rotein class 2/F/'G isoform-like [LOCIDKE?I-'!S?]&?:mml mENA
poLassium \'olm%_c%tedc]mnnel protein Shaw-like (LOCL083547497), partial mRNA

ria
ria

hy
1
phyria
1
1

108370978 (LOC108370978), partial mRNA

1 ized LOCTO83T0351 (LOCI08370351), mRNA

1ytia zmccarbox}pepndase like (LOC108366954), mRNA

cation-transporting ATPase 13A3 (LOCIIBT45766), transcriy
cation-transporting ATPase 13A3 (LOCI18745766), transcrif
cation-transporting ATPase 13A3 (LOCIIBT45766), transcrij

'&E'&'&'&'&h

pl
pl
pl
pl

mRNA
mRNA
mRNA

pt variant X4,
pt variant X3,
pl variant X2,

Rhag
Rhag
Rhag
Rhag
Rhag
Rhag

woletis
woletis
oletis
woletis
soletis
woletis

pt variant X1, mRNA

c.mon transporting ATPase 13A3 (LOC1IRT45766), transcrig
phyria uncl ized LOC10B380863 (LOCI08380863), transcript variant X2, mRNA

phyria probable c:mon transporting ATPase 13A3 (LOC108362043), transcript variant X2, mRNA
phyria 108380863 (LOC108380863), transcript variant X1, mRNA
pht

ria putative protem TPRXL (LOCI08379630), partial mRNA
tia tramcnpnon factor SPT20 homolog (LOC108378631), mRNA

Rhag

woletis

ized LOCI08360163 (LOC108360163), mRNA
ria <olu1e carrier family 12 member 9 (LOCI08358898), transcript variant X2, mRNA

EEREERREER

Rhag
Rhag
Rhag
Rhag
Rhag
Rhag
R

oletis
woletis
soletis
woletis
oletis
woletis

ria dual q‘pecmclt)' Tyrosing i:] ;%hor lation-regulated kinase 2-like (LOCI0B358534), mRNA
cterized LOCI18757071 (LOCLIETS7071), Lr.mscrft variant X2, mENA
pomonella LMBRI donmain-containing protein 2 homolog (LOCTIB7S2788), partial mRNA
pomonella uncharacterized LOCII8757071 (LOCI18757071), tran_qcnpt variant X1, mRNA
pomonells uncharacterized LOC118756499 (LOCI18756499), mRNA
pemonella uncharacterized LOCIIBTS7069 (LOC118757069), t.mmcntt variant X2, mRNA
1L pumwe sodium-coupled neutral amino acid transporter 10 (LOCT18743446), transcript variant ...
cls RNA

Rhag
Rhag
Rhag
Rhag
Rhag

oletis
woletis
soletis
woletis
oletis

ized LOCIIETS7069 (LOCLIETS706Y), transcript variant X1, ml

pomonella IDLSRF-like peptide (LOC118744113), transcript variant X1, mRNA

pomonella nuclear exosome regulator NRDE2-like (LOC1I8752260), mRNA

pomonella nuclear exosome regulator NRDE2-like (LOC118752136). mRNA

-mmonelm unc]mmmenzed LOCI1E751046 (LOCLIBT51046), partial mRNA

Lacyl-coenzyme A oxidase 1 (LOCTIBT43224), transcript variant X2, mRN.

R]\:u
Rhag
Rhag
Rhag
Rhag
Rhag
R

oletis
woletis
soletis
woletis
soletis
woletis

i lacyl-coenzyme A oxidase 1 (LOCLIET43224), ranscript variant X1, mRN.
pomonella protein bunched, class 2/F/G isoform-like (LOC118741876), mRNA
pomonella uncharacterized LOCTIBTA1531 (LOCTIET41531), mRNA
zephyria proclotting enzilme like ( LOCIDSSSS‘BD][\ranml mRNA
zephymaerm‘ophm 48-like (LOC108365741), mR]
pomonella modular serine protease-like (LOCTIBT54313), mRNA
Ll modular serine protease-like (LOCLIBTSITRI), transcript variant X2, mRNA

Rhag
Rhag
Rhag
Rhag
Rhag
Rhag
Rhay

woletis
woletis
soletis
woletis
soletis
woletis
oletis
woletis

woletis

madular serine protease-like (LOCIIRTS3TREL), transcript variant X1, mRNA

pomonella uncharacterized LOCIIBTS6289 (LOCI18T756289), partial mRNA

pomonella uncharacterized LOCTIBTS6309 (LOCTIRT56308), mRNA

zephyria LMBR 1 domain-containing protein 2 homolog (LOCIOB3ISETI0), transeript variant X2, mRNA
pomonella uncharacterized LOC115755133 (LOC118755133), mRNA

zephyria uncharacterized LOC 108373356 (LOC108373356), mRNA

zephyria LMER] domain-containing protein 2 homolog (LOCI08358730), Lranscnpt variant X1, mRNA
pomonella LMERI domain-containing protein 2 homolog (LOCT18752937), mR|

pomonella fumwe sodium-coupled neutral amino acid transporter 10 (LOCI I8743446] Transcript variant ...
pomonella IDLSRF-like peptide (LOCT18744113), transeript variant X2, mRNA

Sequence (5'->3")
CGGCAGGTAAATGACCAAAA
GCAATGACCGTTGGCTATTA

Length
20
20

Forward primer
Reverse primer

Products on target templates
>AY734893.1 Rhagoletis pomonella clone 9 microsatellite sequence

product length 158

Forward primer 1  CGGCAGGTAAATGACCAAAA 20
Template 7 43
Reverse primer 1 GCAATGACCGTTGGCTATTA 26
Template - 162

Tm

56
56

61
20

GC%
45.00
45.00

Self complementarity
5.00
4.00

Self 3' complementarity
0.00
3.00
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Fast Minimum Evolution tree for P12_F
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7 PREDICTED: Rhagoletis pomone

i PREDICTED: Rlugoletis p

?PREDICTED: Rhagoletis pomonella protein
loti m 1

PREDICTED: Rhag:
PREDICTED: Rhag
PREDICTED: Rhagol
flies | 3 leaves

ol

trehal
m 1

flies | 6 leaves
PREDICTED: Rha;

poletis pomonella paired box
WPREDICTED: R haracts

PREDICTED: Rl
PREDICTED: Rhagoletis
PREDICTED: mmE)?ll:tLe pomonella centaurin-gamma
Rhagoletis cerasi cl

i

lla uncharacterized LOCI

(LOCII&T.

118735

Ree_mic_Rpl2 microsatellite sequence

PREDICTED: Rhagoletis pomonella asparagine synthetase |glutamine-hydrolyzing| 2-like (LOC118747703), mRNA
PREDICTED: Rhagoletis pomonella asparagine synthetase [Flummine-hydmli‘zmg 2-like (LOC118747702), mRNA
8743033 033), transcript variant X1, mRNA
paired box protein Pax-6 (LOC118743621), transcript variant X1, mRNA
clueless (LOCI18742236), mRNA
cterized LOCLIBT38766 (LOCIIB738766), transcript variant X4, mRNA
phosy glm_ hatase B (LOC118740709), mR!
cterized LOCLIBT42556 (LOCTI8742556), transcript variant X1, mRNA
PREDICTED: Rhagoletis pomonella centaurin-gammna- 1A (LOCI18735543), transcript variant X2, mRNA

protein Pax-6 (LOC1I8745621), transcript variant X2, mRNA

1 zed LOCTIET42556 (LOC118742556), transcript variant X2, mRNA
soletis pomonella centaurin-gamna-1A (LOCTIRTIS543), transcript variant X3, mRNA

soletis pomonella uncharacterized LOC1IB738766 (LOC1IBT7387

), transcript variant X3, mRNA

zoletis pomonella uncharacterized LOCLIS738766 (LOCI18T38766), transcript variant X2, mRNA
leti 1L haracterized LOCIIBT38766 (LOC1I8738766), transcript variant X1, mRNA
pomonella ATPase H[+]-tr.1m|ponm861wemor§fmtem 2-like (LOCII8737530), mRNA
-1A (L 3), transcript variant X1, mRNA

Rhagoletis pomonella clong PS 12 microsatellite sequence
DPREDICTED: Rhagoletis pomonella mucin-5AC (LOC118738195), mRNA
P PREDICTED: Rhagoletis zephyria F-box/W D repeat-containing protein 7 (LOCI08359500), transcript variant X2, mRNA
GPREDICTED: Rhagoletis zephyria F-box/W D repeat-containing protein 7 (LOC08359500), transcript variant X1, mRNA
PREDICTED: Rhagoletis pomonella F-hox/WD repeat-containing protein 7 (LOC1I8747653). transcript variant X2, mRNA
PREDICTED: Rhagoletis pomonella Fbox/WD repeat-containing protein 7 (LOCTIST47653), transcript variant X1, mRNA
PREDICTED: Rhagoletis pomonella uncharacierized LOC1 18740479 (LOC I 18740479), mRNA
PREDICTED: Rhagoletis zephyria uncharacterized LOC108382403 (LOC108382403), ncRNA
PREDICTED: Rhagoletis pomonella protein LSMI14 homolog A-like (LOCI18755689), partial mRNA
PREDICTED: Rhagoletis pomonella mnexin inx5 (LOCIIBT47758). mRNA
PREDICTED: Rl 1 ized LOCLIET49171 (LOCI1E749171), ncRNA
PREDICTED: Rhagoletis pomonella uncharacierized LOCI 18744518 (LOCI18744518), mRNA
PREDICTED: Rhagoletis zephyria serine-rich adhesin for platelets-like (LOC108376306), mRNA
PREDICTED: Rhagoletis zephyria N-acetyl gal ine kinase (LOC 108373683 ), transcript variant X9, mRNA
PREDICTED: Rhagoletis zephyria N-acetyl gal kinase (LOCI08373683), transcript variant X8, mRNA
PREDICTED: Rl zephyria N-acetylgal kinase (LOCI08373683), ranscript variant X7, mRENA
i PREDICTED: Rhagoletis zephyria N-acetyl gal kinase (LOCI08373683), transcript variant X6, mENA
PREDICTED: Rhagoletis zephyria N-acetyl gal kinase (LOC108373683), transcript variant X5, mRNA
PREDICTED: Rhagoletis zephyria N-acetylgal kinase (LOCI0B373683), transcript variant X4, mRNA
PREDICTED: Rhagoletis zephyria N-acetyl gal kinase (LOCI08373683), transcript variant X3, mRNA
PREDICTED: Rl zephyria N-acetylgal kinase (LOCI08373683), ranscript variant X2, mRENA
PREDICTED: Rhagoletis zephyria N-acetyl gal kinase (LOCI08373683), transcript variant X1, mENA
W flies | 8 leaves
FPREDICTED: R protein serrate (LOCTIET37496), transeript variant X2, mENA
PREDICTED: Rhagoletis pomonella protein serrate (LOC1I8737496), transcript variant X 1, mRNA
PREDICTED: Rhagoletis lla transcriptional activator cubitus interruptus (LOC1I8745690), transcript variant X10, mENA
PREDICTED: Rhagoletis pomonella transcriptional activator cubitus interruptus (LOC1I8725690), transcript variant X8, mRNA
PREDICTED: Rhagoletis pomonella transcriptional activator cubitus interruptus (LOC1IBT45690), transcript variant X7, mENA
FPREDICTED: Rhagoletis pomonella transcriptional activator cubitus interruptus (LOC1IB745690), transcript variant X5, mRNA
PPREDICTED: Rhagoletis 1L iptional activator cubitus interruptus (LOCT18745690), transcript variant X3, mRNA
SPPREDICTED: Rhagoletis pomonella transcriptional activator cubitus interruptus (LOCIBT45690), transcript variant X1, mRNA
PPREDICTED: Rhagoletis pomonella cell wall integrity and stress response component 4 (LOCI18735501), mRNA
YPREDICTED: Rhagoletis pomonella neuroligin-2 (LOCI18735173), mRNA
PREDICTED: Rhagoletis pomonella myb-like protein Q (LOCI18747697), mRNA
PREDICTED: Rhagoletis pomonella uncharacierized LOC1 18747546 (LOCI18747546), mRNA
PREDICTED: Rhagoletis pomonella protein SNUC-like (LOC118744350), transcript variant X3, mRNA
PREDICTED: Rl protein SNUC-like (LOCTIE744350), transcript variant X2, mRNA
PPREDICTED: Rhagoletis pomonella protein SNUC-like (LOC118744350). transcript variant X1, mRNA
PPREDICTED: Rhagoletis pomonella transme mbrane Prote'm 39A-A (LOCLIET44207), mRNA
PREDICTED: Rhagoletis pomonella protein madd-4 (LOCTI8735605), mRNA
PREDICTED: Rhagoletis lla retinol dehydrogs 13-like (LOCI18742554), transcript variant X35, mRNA
PREDICTED: Rl retinol B 13-like (LOC118742554), transcript variant X1, mRNA
PREDICTED: Rhagoletis pomonella DNA polyvmerase iota (LOCII8737676), transcript variant X3, mRNA
PREDICTED: Rhagoletis pomonella DNA polymerase iota (LOCLIB737676), transcript variant X2, mRNA
PREDICTED: Rhagoletis lla DNA pol iota (LOC118737676), transcript variant X1, mRNA
PREDICTED: Rhagoletis pomonella enolase (LOCIIE740678). mRNA
PREDICTED: Rl filamin-A (LOC118737854), mRNA
PREDICTED: Rhagoletis pomonella uncharacierized LOC1 18739729 (LOCI18739729), mRNA
PREDICTED: Rhagoletis pomonella peritrophin-48-like (LOC118755650), ial mENA
YPREDICTED: Rhagoletis pomonella uncharacterized LOC118755646 (LOC118755646), partial mRNA
YPREDICTED: Rhagoletis pomonella integumentary mucin C.1-like (LOC118755299), partial mRNA
X PREDICTED: R integ ary mucin C.1-like (LOCI18732763), partial mRNA
PREDICTED: Rhagoletis zephyria msx2-interacting protein-like [LOCID&S‘TD’]’D&].%‘IM[ mENA
GPREDICTED: Rhagoletis zephyria mulidrug resi sociated protein 4-like (LOC108354614), partial mRNA
U PREDICTED: Rhagoletis zephyria bet id like (LOCI08377167), mRNA
: Rhagoletis zephyria ER degradation-enhancing alpha dase-like protein 2 (LOCIOS376188), mRNA
GEROS
: Rhagoletis zephyria uncharacterized LOCI08361532 (LOCI08361532), ncRNA
: Rhagoletis I haracierized LOCT18741403 (LOCI18741403), mRNA
: Rhagoletis 1L iptional activator cubitus interruptus (LOCTIB745690), transcript variant X9, mRNA
: Rhagoletis pomonella transeriptional activator cubitus interruptus (LOCTIE745600), transcript variant X6, mRNA
< Rl transeriptional activator cubitus interruptus (LOC1IE745690), transcript variant X4, mRNA
: Rhagoletis pomonella transeriptional activator cubitus interruptus (LOCTIBTAS690) transcript variant X2, mRNA
: Rhagoletis pomonella nuclear pore complex protein DDB_GU274915-like (LOC118755312), partial mRNA
: Rhagoletis pomonella salivary glue protein Sgs-3-like (LOCTI8TI283 1), partial mRNA
5 : Rhagoletis pomonella uncharacterized LOCTIRT32383 (LOCIIB732383), partial mRNA
“PREDICTED: Rhagoletis pomonella uncharacierized LOC118756438 (LOC118756438), partial mRNA
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Fast Minimum Evolution tree for P12_R

ol flies | 7 leaves
PREDI(_—I'ED R]mgoletu pomnem neuroge.mc pmlem mastermind (LOC1IBT46T7H), mRNA

- PREDICTED: Rl lated protein | (LOCI18744949) mRNA
. PREDICTED: Rhagoletis pomo.nelm ubnq]untm protein lc%se E3C (LOCI18744883), transcript variant X2, mRNA
FREDICTE legolem%omnella u‘mqunm protein s¢ E3C (LOC1IBT44883), transeript variant X1, mRNA

5 “ PREDICTED: Rhagol e ABCBI (LOCII8744826), mRNA
“PREDICTED: Rhagoletis p lla sister ch itid col rotein PDS3 ]mmol.o§4B [LOCI 18744355), transcript variant X4, mRNA
‘P PREDICTED: Rhagoletis pomonella uncharacterized LOC118751244 (LOCIIS751
PREDICTED: Rhagoletis pomonella uncharacterized LO IIS‘TSISH[LOCI I875I3I4] mRNA
El E : Rhagoletis pomonella uncharacterized LOCTIRTS6442 (LOCTIETS6442), mR)
ICTED: Rhagoletis malate se inl-like [LOCI IS‘TSISﬁI] mENA

ICTED: R L lla malate dehyd drial-like (LOC118752002), mRNA
g CTEL: R]meolem mmnne lia unc]mmmenmd LOCIIET49168 (LOCT18749168), mRNA
Qlcl|Query 4
I EDIC'TED Rhagoletis p lla sodium/potassivm/caleium exchanger 3-like (LOC1I8748715), mRNA

PREDICTED: Rhagoletis pormnelln undmameraed LOCI18755251 (LOC1 18755251, partial mRNA
¢ PREDICTED: R]m&n\.:m pomonella uncharacterized LOCIIBTS5252 (LOCHI8755252), partial mRNA
Rhagoletis cerasi cf Ree_mic_Rpl2 microsatellite sequence
ICTED: Rhagoletis pomoiiella LHFPL tetraspan subfamily member 3 protein-like (LOCIIBTA803 1), transcript variant X6, mR.
flies | 5 leaves
PREDICTED: R i in (LOC1IB746729), ranscript variant X5, mRNA
PREDICTED: Rhagoletis pomonella ensconsin (LOC118746729), transcript variant X4, mRNA
zoletis pomonella ensconsin (LOCT18746729), transcript variant X3, mRNA
2oletis pomonella ensconsin (LOC118746729), transcript variant X2 mRNA
zoletis pomonella ensconsin (LOC1IB746729), transcript variant X1, mRNA
roletis -:somo.nelln LHFPL tetraspan subfamily member 3 protein-like [LOCIIK“MSD}I] transcript variant X5, mR...|
2oletis pomonella LHFPL tetraspan subfamily member 3 protein-like (LOCIIE748031), ranscript variant X4, mR..,
zoletis pomonella LHFPL tetraspan subfamily member 3 protein-like (LOCI18748031), transcript variant X3, mR. |
woletis pomonella Down syndrome cell adhesion molecule-like protein Dscam2 (LOCI8744535), transcript varia...
roletis pomonella Down syndrome cell adhesion molecule-like protein Dscam2 (LOC1 18744535), transcripl varia...
2oletis pomenella neuropeptide CCHamide-2 receptor (LOCTIRT44370), transcript variant X2, mRNA
la clone PS12 microsatellite sequence
roletis zephyria WD repeat-conta mxrgé)mlem on Y chromosome (LOC108354038), mRNA
zoletis pomenella uncharacterized LOCHIB747648 (LOCHIBT47648), transcript variant X6, mRNA
roletis pomonella uncharacterized LOCHIBTAT648 (LOCII8T47648), transcript variant X5, mRNA
woletis pomoenella uncharaclerized LOC1I8747648 (LOCHIBT47648), wranscript variant X4, mRNA
zoletis pomenella uncharacterized LOCHIB747648 (LOCHIRT47648), transcript variant X3, mRNA
roletis pomonella uncharacterized LOCHIBTAT648 (LOCII8T47648), transcript variant X2, mRNA
woletis pomoenella uncharacierized LOCTI8747648 (LOCLI8747648), ranscript variant X1, mRNA
zoletis zephyria OTU domain-containing protein 5-A (LOCI08369215), transeript variant X3, mENA
roletis zephytia OTU domain-containing protein 3-A (LOCI08369215), transcript variant X2, mRNA
oletis zephyria OTU domain-containing protein 5-A (LOCI08369215), transeript variant X1, mRNA
woletis zephyria transient receptor potential cation channel protein painless (LOC108362444), transcript variant X1..
roletis pomonella uncharacterized LOC1IBTS2096 (LOCL18752096), mRNA
:oletis pomonella uncharacterized LOC118752058 (LOC118752058), mRNA
woletis pomonella transient receptor potential cation channel protein painless (LOC1IR7A283 1), transeript variant ..
oletis pomonella wansient receptor potential cation channel Rrowm painless (LOCTIET42E3 1), transcript variant ..
zoletis zephyria eodi sone receptor-like (LOC108371172)
soletis zephyria uncharacterized LOCIDSS‘]’U?&E [LOCIDSS?D’?&?] partial mENA
roletis zephytia uncharacterized LOC 108354018 (LOCI08354018), partial mRNA
zoletis zephyria titin (LOCLO8367918), transcript variant X9, mRNA
roletis zephyria titin (LOCIO8367918), transcript variant X8, mRNA
roletis zephytia titin (LOCL08367918), transcript variant X7, mRNA
zoletis zephyria titin (LOCLO8367918), transcript variant X6, mRNA
roletis zephyria titin (LOCLO8367918), transcript variant X5, mRNA
roletis zephyria titin (LOCLO8367918), transcript variant X4, mRNA
zoletis zephyria titin (LOCLO8367918), transcript variant X3, mRNA
PREDICTED: Rhagoletis zephyria titin (LOCI08367918), transcript variant X2, mRNA
PREDICTED: Rhagoletis zephyria titin (LOCI08367918), transcript variant X1, mRNA
PREDICTED: Rhagoletis zephyria uncharacterized LOC 108366690 (LOC108366690), mRNA
PREDICTED: Rhagoletis zephyria neural proliferation differentiation and control pmtem I-like (LOCIOB378579), partial mRNA
PREDICTED: Rhagoletis zephyria putative nuclease HARBIL (LOC 1083644 10), ml
PREDICTED: Rhagoletis zeph; 'mProbabl.e dolichyl py mphmp]meGlcll\hn‘)GlcNAcZ alpha-13- Luomi ltransferase (LOC1083619.
PREDICTED: Rhagoletis p cell nd]m«mn molecule-like protein Dscam?2 (LOCT1B744535), transcript varia
soletis chhymgmhahl.e éolu:.hy mwGIcll\'hn‘)GlcNAcZ al}a]m 1, 3-glucosyltransferase (LOC1083619.
s0letis pomonell unclm.ramnzed IIR 47118 (LOC118747118), ml
Rhagoletis zephyria mhnhle dolichyl py mp]mep]mmGlcll\'hn‘)GlcNAcz alpha-1.3-glucosyliransferase (LOC 1083619,
: Rhagoletis pomonella LHFPL tetraspan subfamily member 3 protein-like (LOC1I87I803 1), transcript variant X2, mR..|
: Rhagoletis zephyria eu votic translation initiation factor 3 subunit J [LOCIDEB(GS‘)I mRNA
+ Rhagoletis pomonella ras-related protein Rab-3 (LOC118753487), mRNA
: Rhagoletis pomonella ras-related protein Rab-3 (LOC118753440), mRNA
hagoletis pomonella uncharacterized LOC118752972 (LOC118752972), mRNA
hagoletis pomonella unclmmmenzeﬂ LOCIIET51636 (LOCII8T751636). mR
hagoletis cterized protein KO2A2.6-like (LOC1187. DI74] mRNA
hagoletis pomonella uncharacterized protein KO2ZA2 6-like (LOC118749484), mRNA
hagoletis pomonella titin-like (LOC118747098), mRNA
hagoletis pomonella uncharacterized LOC1IS744478 (LOCI1B744478), ncRNA
hagoletis pomonella eukaryotic translation initiation factor 3 subunit 1 (LOCT18742569), mRNA
hagoletis pomonella OTU d.om.lin-conmininé rotein 3-A (LOCLIET39170), mRNA
hagoletis pomonella putative nuclease HARBIL (LOC118736327), mRNA
: Rhagoletis pomonella putative nuclease HARBIL (LOC1 18736326), mRNA
PREDICTED: R i ized LOCI18734244 (LOCI18734244), ncRNA
flies | 2 leaves
flies | 2 leaves
flies | 3 leaves
PREDICTED: Rhagoletis pomonella uncharacterized LOC118754913 (LOCL18754913), mRNA
PREDICTED: Rhagoletis pomonella LHFPL tetraspan subfamily member 3 protein-like (LOCII8748031), transcript variant X1, mR...

In silico PCR P12_F/R

Primer pair 1

Sequence (5->3') Length Tm GC% Self complementarity Self 3' complementarity
Forward primer GGGTGTTCATGGTAGTTGTAGAT 23 5790 4348 4.00 2.00
Reverse primer ACTAGTAAAGGAAAGGCGCAAT 22 58.05 4091 6.00 2.00
Products on target templates

>J¥E870459.1 Rhagoletis cerasi clone Rce_mic_Rp12 microsatellite sequence

product length = 224
Forward primer 1 GGGTGTTCATGGTAGTTGTAGAT 23
Template 1 287

Reverse primer 1 ACTAGTAAAGGAAAGGCGCAAT 22
Template 6 27

=AY734896.1 Rhagoletis pomonella clone PS12 microsatellite sequence

product length = 258
Forward primer 1 GGGTGTTCATGGTAGTTGTAGAT 23
Template 1 e 23

Reverse primer 1 ACTAGTAAAGGAAAGGCGCAAT 22
Template 258 e 229
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Appendix 3 — Specifications and parameters for the molecular tests

Specification of the PCR Assay 1 (COI Barcoding according to EPPO PM7/129(2))

Name of the primer incl. sequence, literature reference, fragment length in bp:

LepF: 5’'- ATTCAACCAATCATAAAGATATTGG-3’
LepR: 5'- TAAACTTCTGGATGTCCAAAAAAAATCA-3’

Literature: Hajibabaei, M., Janzen, D. H., Burns, J. M., Hallwachs, W., & Hebert, P. D. (2006). DNA barcodes distinguish species of
tropical Lepidoptera. Proceedings of the National Academy of Sciences, 103(4), 968-971.

Fragment length: 709bp
PCR - Parameters:
Thermocyler used: Biometra T3000 Thermal cycler

Mastermix: 5x HOT FIREPol® Master Mix, Solis Biodyne:

Composition: Final concentration:
Volume per reaction pl

Water 6

Mastermix 2 1x

Primer1: 0,5 0,5uM

Primer2: 0,5 0,5uM

> 9

DNA 1

PCR conditions:

°C Duration (min., sec.) | Nr. of Cycles
Start 95 15 min 1
Denaturation 95 45 sec 5
Annealing 44 45 sec
Extension 72 45 sec
Denaturation 95 45 sec 35
Annealing 49 45 sec
Extension 72 45 sec
Final extension 72 7 min 1
Cooling 15 oo

Specification of the PCR Assay 2-4 (SYBR Green real-time PCRs according to Burgher-McLellan et al. 2009)

Name of the primer incl. sequence, literature reference, fragment length in bp:

ID-8 F: 5'- TGGAGGGGCATCTGTTGA-3'
ID-9R: 5'- TAATGGCTCCTGCTAATACTGGT-3’
ID-1 F: 5'- GACGGATTTCGATTATTAGATGT-3'
ID-1 R: 5'- TGATTTAGACGACCAGGAGTT-3'
ID-3 R: 5'- GATTTAGACGACCAGGAGTTC-3’

Burgher-Maclellan, K. L., Gaul, S., MacKenzie, K., & Vincent, C. (2009). The use of real-time PCR to identify blueberry maggot

(Diptera: Tephritidae, Rhagoletis mendax) from other Rhagoletis species and in lowbush blueberry fruit (Vaccinium
angustifolium). Acta Horticulturae International Society of Horticultural Sciences, 810, 265-274.
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Fragment length:

ID-8F/ID-9R: 206bp
ID-1F/ID-1R: 152bp
ID-1F/ID-3R: 151bp

PCR - Parameters:

Analytic Jena gTower® G (230 V) with accompanying software, Bio Molecular Systems Magnetic Induction Cycler (MIC) with
accompanying software.

Mastermix: HOT FIREPol® EvaGreen® gPCR Mix (Solis Biodyne)

Composition: Final concentration:
Volume per reaction pl

Water 6

Mastermix 2 1x

Primerl: 0,5 0.5uM

Primer2: 0,5 0.5uM

> 9

DNA 1

PCR conditions ID-8F/ID-9R:

Step °C Duration (min., sec.) | Nr. of Cycles

Start 95 12 min 1

Denaturation 95 15 sec 45

Annealing 60 30 sec

Extension and fluorescence reading | 72 30 sec

Melting curve 72-95 0.1°C/s Stepwise increment

PCR conditions ID-1F/ID-1R:

Step °C Duration (min., sec.) | Nr. of Cycles

Start 95 12 min 1

Denaturation 95 15 sec 45

Annealing 50 30 sec

Extension and fluorescence reading | 72 30 sec

Melting curve 72-95 0.1°C/s Stepwise increment

PCR conditions ID-1F/ID-3R

Step °C Duration (min., sec.) | Nr. of Cycles

Start 95 12 min 1

Denaturation 95 15 sec 45

Annealing 58 30 sec

Extension and fluorescence reading | 72 30 sec

Melting curve 72-95 0.1°C/s Stepwise increment
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Specification of the PCR Assay 5-7 (SYBR Green real-time PCRs according to Velez et al. 2006)

Name of the primer incl. sequence, literature reference, fragment length in bp:

P12_F: 5'- GGGTGTTCATGGTAGTTGTAGAT-3’
P12_R: 5'- ACTAGTAAAGGAAAGGCGCAAT-3’
P6_F: 5'- AGTCAGAGTGCGGCAAAAGT -3’
P6_R: 5'- CGGTAGACCTCAGGCTGATAG -3’
P9_F: 5'- CGGCAGGTAAATGACCAAAA -3’
P9_R: 5'- GCAATGACCGTTGGCTATTA -3’

Velez, S., Taylor, M. S., Noor, M. A. F., Lobo, N. F., & Feder, J. L. (2006). Isolation and characterization of microsatellite loci from
the apple maggot fly Rhagoletis pomonella (Diptera: Tephritidae). Molecular Ecology Notes, 6(1), 90-92.

Fragment length:
P12_F/R: 250bp
P6_F/R: 155bp
P9_F /R: 156bp

PCR - Parameters:

Analytic Jena gqTower3 G (230 V) with accompanying software, Bio Molecular Systems Magnetic Induction Cycler (MIC) with
accompanying software.

Mastermix: HOT FIREPol® EvaGreen® gPCR Mix (Solis Biodyne)

Composition: Final concentration:
Volume per reaction pl

Water 6

Mastermix 2 1x

Primerl: 0,5 0.5uM

Primer2: 0,5 0.5uM

> 9

DNA 1

PCR conditions:

Step °C Duration (min., sec.) | Nr. of Cycles

Start 95 12 min 1

Denaturation 95 15 sec 45

Annealing 56 30 sec

Extension and fluorescence reading | 72 30 sec

Melting curve 72-95 0.1°C/s Stepwise increment
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Appendix 4 — Real-time PCR results

Ct values for each of the samples

Author Burgher-Maclellan et al. (2009) Velez et al. 2006

Primer ID-8F/ID-9R ID-1F/ID-1R ID-1F/ID-3R P6F/P6R P9F/P9R P12F/P12R

Target R. pomonella | R. pomonella | R. pomonella | R. pomonella | R. pomonella | R. pomonella

66/19 21.08 20.22 20.61 28.44 27.75 28.58

2247/22 | 16.05 34.23 30.18 24.48 26.46 30.14

1928/22 | 21.59 32.68 29.88 24.49 33.11 24.26

1233/22 | 19.16 33.27 28.58 29.01 35.82 30.50

1231/22 | 17.32 25.00 22.96 29.74 38.97 26.31

2552/21 | 22.56 34.31 31.77 26.20 34.39 27.07
Melting temperature (Tm) for each of the samples

Author Burgher-MacLellan et al. (2009) Velez et al. 2006

Primer ID-8F/ID-9R | ID-1F/ID-1R | ID-1F/ID-3R | P6F/P6R P9F/P9R P12F/P12R

Target R. pomonella | R. pomonella | R. pomonella | R. pomonella | R. pomonella | R. pomonella

66/19 80.55/79.54 | 79.97/78.85 | 79.89/78.89 | -/83.26 -/84.14 -/-

2247/22 | 78.79/78.81 | 79.84/- 79.81/79.78 | 83.96/84.38 | 84.53/84.53 | -/-

1928/22 | 78.64/78.74 | 79.73/80.08 | 80.00/79.89 | 84.49/84.50 | -/- 85.53/85.67

1233/22 | 77.95/77.95 | 79.28/76.35 | 79.03/79.44 | -/- -/- -/75.12

1231/22 | 78.37/78.43 | 78.98/79.11 | 79.17/79.09 | -/- -/- 84.29/84.29

2552/21 | 78.42/78.54 | 79.67/79.67 | 79.91/78.99 | 84.33/- 84.08/- 85.39/85.56
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