Supplementary material
Title: Molecular mechanisms of Tetranychus urticae chemical adaptation in hop fields

Author names: Tara G. Piraneo, Jon Bull, Mariany D. Morales, Laura C. Lavine, Douglas B.
Walsh, Fang Zhu”



Supplementary Figure 1. The amino acid substitutions response for abamectin resistance in T.

urticae and the primer design strategy for TuGlul and TuGlu3. TM: transmembran region.

Supplementary Figure 2. The 3D structure for T. urticae cytochrome b showing amino acid
substitutions related to bifenazate resistance. The protein tertiary structure of T. urticae
cytochrome b was predicted by using the I-TASSER server
(http://zhanglab.ccmb.med.umich.edu/I-TASSER/) and then the PDB coordinate file of the
highest ranking model was loaded into Chimera
(http://plato.cgl.ucsf.edu/chimera/docs/credits.ntml) ~ for ~ molecular  visualization  and

modification.

Supplementary Figure 3. The structure of sodium channel and tested amino acid substitutions in
current study. Mutations labelled with white circles denote that these mutations have been
examined in Xenopus oocytes and the function in pyrethroid resistance had been confirmed.

Mutations labelled with black circles stand for having not been investigated in Xenopus oocytes.
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Supplementary Table S1. Primer information for PCR and gRT-PCR analyses

Primer name Gene name Gene ID Primer sequence (5’2 3°) Amplicon (bp)  Annealing T. (°C) Reference
kirliRl  sodumenamel MBI B O A CAAAGOCTTCTTGAAG 506 o8 This study
e eEeed T ueam L SCCSSTCTICASTITTACS 29 ey
Kdrll-111F volt_age-gated IN881331 F: TGCATCTCAATTGTCCAAGG 255 53.0 _Pest Manag.
Kdrll-111R sodium channel R: GTTTCTTCCAGGCAACATGG 54.3 Sci.67:1424-1433
KerllRL  Sodum el NS o A ATCOOAGOCAATACACE 1549 o Thisstudy
iRy Sodiumenmel N8I3 o GrTTCTITOATCCCATCTTTTIOAT 259 23 This study
TuGlulF glutar_nate-gated AGN53343 F: TTGGATTGACCCTAACTCAGCAG 266 56.8 Ins_ect Biochem Mol
TuGlulR chloride channel 1 R: TTGCACCAACAATTCCTTGAGG 56.1 Biol. 42:455-465
ToaR  ohlofdechannels AP908 G CHTCicrrocTarTorToATIITCIGoS 2 o3 This study
Cobpy  oyodhromed EUSSSMS ol e s ATITCTOTAAMAGGE 628 014 " Som0-sops
Cobrp  opohvomeb  EUSSEMS  plGddr G ATOOTAGAATTGE. 637 s " Son0-sops
Tucvpapscar CYPICH U060 T OGO TTTAGGTTTCOGTGAAC 105 7 This study
Tucvpasoalr CYPIEOAL 250050 . 6 A TCCAGATGGCARATARACCCG 135 s This study
Tucvaozper CYP392D8 03905070 (T8 OCAGAAGGOAGTTTAC 122 78 This study
Eﬁgig; ribosomal protein 49  tetur18g03590 E:: %grciﬁ%c_;rgicégé;cﬁéiﬁg?Tc 105 ggg This study
Tonctinr % 103909480 G A CAATTTCTCCCTCAGCAGTGE - 52 This study



http://www.ncbi.nlm.nih.gov/protein/510946715?report=genbank&log$=protalign&blast_rank=1&RID=2SM5S68J015
http://www.ncbi.nlm.nih.gov/protein/382928885?report=genbank&log$=protalign&blast_rank=3&RID=2SFYHB6D014

