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Supplementary Materials 
DNA extraction, PCR and sequencing of barcode fragment
Total genomic DNA was extracted from M. praeclarus individuals from the SWFREC colony and from M. pygmaeus and N. tenuis from commercial strains (MIRICAL and NESIBUG, Koppert BS., Águilas, Murcia. Spain) for amplification of mitochondrial gene fragment using the salting-out method (Sunnucks & Hales, 1996) adapted from (Monzó et al., 2010). The amplification and sequencing of 758 bp fragment of the Cytochrome Oxidase Subunit I (COI) were performed using LCOI490 (GGTCAACAAATCATAAAGATATTGG) and HCOI2198 (TAAACTTCAGGGTGACCAAAAAATCA) standard primers (Folmer, Black, Hoeh, Lutz, & Vrijenhoek, 1994). All the PCRs were performed in 20-μL reaction mixtures with 1U of DNA polymerase (1U/ul, Biotools), PCR Master Mix (1X Reaction Buffer, 1.5 μM of MgCl2, 250 μM of each dNTPs and 0.25 μM of each primer), 1 μl of genomic DNA and RNase-free water, in a thermal cycler (Eppendorf Mastercycler). 
PCR reactions were comprised of the following steps: initial denaturation at 95ºC for 2 min; 40 successive cycles of denaturation at 94ºC for 1 min, touchdown protocol with an annealing temperature of 54–45°C in the first six cycles and 45 °C in the following 34 cycles for 1 min, elongation at 72ºC for 90 s. and final extension at 72ºC for 10 min. The PCR products were purified using the QIAquick PCR Purification Kit (QUIAGEN) and PCR fragments were sequenced by the Sanger-sequencing method performed by capillary electrophoresis using a 3130XL Genetic Analyzer (Applied Biosystems, Carlsbad - California, USA), at the Sequencing Service of the IBMCP-CSIC (Valencia, Spain). 
Sequence data and phylogenetic analysis
Nucleotides of the three mirid species sequenced, M. praeclarus, M. pygmaeus and N. tenuis, were analyzed and trimmed using Sequencer DNA Sequence Analysis Software (Gene Codes Corporation). High quality reads obtained in each studied accessions were assembled into consensus sequences and deposited in NCBI GenBank public sequence database under the accession numbers MT154517 for M. praeclarus, MT151780 for M. pygmaeus and MT151782 for N. tenuis. The phylogenetic analysis of M. praeclarus was carried out using COI barcode sequences obtained in this study along with those retrieved from GenBank database. The sequences selected from the database were: M. pygmaeus HQ845337.1, Macrolophus melanotoma (Costa) KJ467499.1, Macrolophus rubi (Woodroffe) KM022470.1, N. tenuis KY274652.1 and Dicyphus sp. (Reuter) KY274585.1. Each sequence obtained was compared against the GenBank database using the BLASTn tool. This search made it possible to compare the similarity between the sequences obtained and those stored in the database for M. pygmaeus and N. tenuis, in addition to ruling out errors due to contamination. Multiple alignments of consensus sequences and closest sequences were done using Clustal Omega Software (Sievers & Higgins, 2018).
A phylogenetic COI-based tree was built using MEGA X Software (Molecular Evolutionary Genetics Analysis) (Kumar et al., 2018), taking the Neighbor-Joining method as a parameter (Nei & Saitou, 1987). Estimation of the confidence of the branches was performed by bootstrapping with 10,000 replications (Felsenstein, 1985). The evolutionary distances were computed using the Kimura 2-parameter method (Kimura, 1980). The rate variation among sites was modeled with a gamma distribution (shape parameter = 1). 
Molecular characterization

The M. praeclarus sequences were similar to the rest of Miridae with percentages of identity over 90% and with Macrolophus sp. with 96% of identity to COI barcode fragment. The phylogenetic tree for M. praeclarus showed 2 distinct branches (Fig. S1). The first branch was separated into two clusters. The first cluster involved the four Macrolophus species in which M. praeclarus was included; however, this species was found to be more evolutionarily distant from M. rubi, M. pygmaeus and M. melanotoma with a bootstrap value of 65%. The second cluster was comprised of only N. tenuis. The second principal branch contained the Dicyphus sp. The COI sequences of all groups showed an average divergence of more than 10% (Table S1). The species Dicyphus sp. with a 0.31 interspecific value was not as closely related to M. praeclarus as M. melanotoma and M. pygmaeus were with 0.25 interspecific values. However, it is important to highlight that among the group of Macrolophus species studied, M. praeclarus was the least genetically related to the rest of the group, suggesting a higher polymorphism in the COI region of M. praeclarus compared with other Macrolophus species.
Macrolophus group was well phylogenetically separated from N. tenuis, and specially from Dicyphus sp. which displayed a remarkable divergence in the phylogenetic tree classification among of the all the COI barcode fragments studied. Dicyphus sp. behaved as a separate group from the other taxa even though they all belong to the same tribe classification, being these results in line with those obtained in previous works (Cassis & Schuh, 2012; Cassis et al., 2006). The phylogenetic tree suggested that M. praeclarus does not share the same evolutionary history as other Macrolophus species, since M. praeclarus was displayed to be more evolutionarily distant from M. rubi, M. pygmaeus and M. melanotoma with a bootstrap value of 65%. This evolutionary distance could be explained by the mirids’ different geographical distribution and consequently its evolutionary separation. Macrolophus praeclarus is a species reported only in the Nearctic region, where as the other three Macrolophus species used in this study are Palearctic species (Martinez-Cascales et al., 2006). Further studies are needed to ascertain the evolutionary point of differentiation between these two groups of mirids. In addition, exploring the evolutionary origin of M. praeclarus from other American regions and how it coincides with the origin of target pests, such as T. absoluta, could help determine the likely integration of the mirid into a management strategy. 
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	1
	2
	3
	4
	5
	6

	1 Nesidiocoris tenuis
	
	
	
	
	
	

	2 Macrolophus praeclarus
	0.295
	
	
	
	
	

	3 Macrolophus pygmaeus
	0.270
	0.257
	
	
	
	

	4 Macrolophus melanotoma
	0.301
	0.254
	0.193
	
	
	

	5 Macrolophus rubi
	0.280
	0.260
	0.133
	0.180
	
	

	6 Dicyphus sp.
	0.310
	0.300
	0.311
	0.311
	0.324
	






Figure S1. Evolutionary relationships of Macrolophus praeclarus to cytochrome oxidase subunit 1 (COI) gene. Phylogenetic clusterings show the evolutionary relationships between M. praeclarus and some of the family miridae species. The evolutionary tree compared 8 nucleotide sequences among the COI sequences obtained in this study and the publicly available sequences. The phylogenetic tree was inferred using the Neighbor-Joining method. The optimal tree with the sum of branch length = 0.74636764 is shown. There were a total of 582 positions in the final dataset.
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Figure S2. Influence of the temperature (º C) in the immature survival of Macrolophus praeclarus when reared on Ephestia kuehniella eggs on detached tomato stems and leaflets. The curve shows the probability of M. praeclarus survival estimated from logistic regression. Binary data (1=adulthood reached, 0= adulthood not reached) are shown in bubbles, and the size of the bubble (and the number above) represent the number of observations. 
[image: ]
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