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Supplementary Data S1. Amino acid sequences of Vitellogenin 1 and 2 identified in the Ixodes ricinus genomes.
>IricT00003413-PA(Vitellogenin1)
MRVLCGLPLLLVAATANALLFELVPTSRGSGSAVYKVNGTVTLKTLELDVTEGPALTYEGDLAVQKLTETDYVAKFLNFTLVKFDKVLGDVHHFEPHYESSLYGQEVDYFQYLQYPVRFTLKQGKVVEYGVAQEVRVGALNVYKAVLTLLQSQPETFQELPTVVSYYEDGVSGYCRVNYELQSLDAHVYTGANVVNVTKTKYLDDCKKTRPVYTVDSVEVQGYPPLCNKHLPNNFLPGYQEDTAEYEASPTVGCPVGYKPFNTLVTAHEVSYYNLSDNVLESAYTESLDVLNVFTGKVVVKTLLKVLLAHVDGPQLEEFTPVQTYQTLELTLPETSHYFDLPVYSLLVETPEEVSVEVFLRALTTVVDELVSLEVEDNTAEPKQTPGLLLQLVKTVGVLTFEQLKQTVPEFLQRPVLELAPHEQVHRSLWVDLVGKAGSKSSLDLVLYLLEQNLLTRNEARRVLQDVAAFKAYPEKETLEKYLEFALGQSQVLPPLVFSTLLHTLGELVNEACPSEVEYSSYEEGYLVEVEEHAPLHRLSLPVGAQCTVQDLQQYVLRISEALKQTDDFKKVVAYLHGLGKFAKPEVLPVLLAYVNGTAENLYRLVSEGEDYLESVYFVRKAALLALDHVVKYYPKEVSPLVRTLVLNTTEPTDLRTLAFDIWLKSVPAKWDLQQVVLAAKTDLSLEFGTYVYTALKSIVKDKRPINSLLASRVRGVFTHLKPHDFGKRFAHLYKHTYYNAEHLFGLETLFKKVATNTSFFPSYLSHGIKYNLGPYFKTLLSTKVLLKGGEKFLDDVFGHDGLLTKVVLALQGELDTSPRHFEHHLRETSLLKELNVEPRKVETPKAVLLWQFLTGEAVLPVDEELFHELQKDLLELVHKVGQEGLTYHFARLVLPKQLYHAEPSPVGLHVVHTVQHPVLLSLKLDKLALSLQTAPGSLLPVSAKFTGTVHPSLFTTNQVRVFVSDLVGTPSPTVVLTDTKELNFKHTVEVEYNKEDAQQLQVSVKPHYGRVFLSAKCTEHVLTTNKLFEPLTTPFLEYSKCIKSMAVPYTYEKTYGGEFLNVDVSAVSHQPWSKPPFYKVLPQGTTRLDALLQWIASKTYKHNVIIVDVKPYAADPVTEWTATFKYQNNIKELVEATLHQEEGLYPEVSAAKEASWFARVNPFHGKKHHHEQEHHEEEEHHWEFPAQYVEAIEDYEEISGMPILSKVRKPHHTHHHTHHHTHHKSHHKTPKTHRTQYKWTVPTFLNKTHTKHALTVTLEGKDGGAVKKGVQLNYVGLRTLDKSSRKLYLDVETTFLPKLSLFLNVTHPVVPSPFYYVPSFLGKDVANATLYIRYGDDRTKPIVVTYNATKTEEQVLGVHGYDGAPLLKWFVPQCLEDQHNGFAVSYACHLATTFDAHLNQQVVHVKVPQRFAEDLVLKKYAFKSLNYLKYKLFPYVTFQALPHLTHQVEPEFTVYFNKSQVNPFVTVGSGVVVLPGEKLTVKNLKVSEFYSPNLLLSGKDRFLYSYYNGFPYLPCGVGKNYLRTYDNVSYPLELKDECKYLLTGDCTTRSDFSVVLEPLDLEVGTKKLTLQLFDTVVVLPPPDLYKAEVVLTVNGTTYVATEYKDVVLPYKAYHKLFITVYPTSGPHDPPVVQLTNTLRTFKIVFDGVNAYVWVHPLYQSKTCGLCGNYDNEPAYEFFTPANELVSNYSVFVASYGFGGSQCQELVPSVLTDVLQKQILHGNLGIIAPPERKYPTVMDHHHQHHKAPEDQDPSLQHFHGHKHPHHHPQHPGHPHPPHHPYPGHHYPQHSYPPHHPHHHHPGHHYPEQPYPPHHQFPHHSYPGHPYPEHHYPGHPYPGHTYPGHHQQPHHYPSYPGHTSPPYGAQYVPHYYVTPHPLPPSFHGHPGENHGHYKWSKEESWETDGVQKYGSKTGVRESKQIEAGPMIRQFPVEQCYQNRTIMRDRKSLICYSQFLVPTCKAHCRKAKGSTQLEVPFTCLPRDSPIAKELTQRVRETGDVGELPTVGTSVIVEKVRVPEKCVPHKI*
>IricT00002749-PA(Vitellogenin2)
MRVLVALAFVAAVAAAVEVPQVLPELLFEPNQEYLYKYRTAVSLSLPLKATHATGEETYGLLSVVVKEASGTGRSLVLQLLNVTSTLYDKEVEDQTEPVPGVYHQPLPVFESYQTGPVVLKLVDHSVESLEVPVGVPEEVVNLYRGLASVLTLSNPSYKKVPFTKEVPLALNDDVVVYKVYEDDLVGTCETVYNVLSSPHDEYVLNFTKTKNYHKCVGKTTVFQHVDYEHSGCPHACLKHQPKPLSETLEPELSDYVDPYGGGCPTETHLKNDLAESFLTVHYNVSLHQEVGVLEEVKAIDKKVLTSGKQQLVSTSVLHLELLLKTTPFTAVGPLEDVKTYTNLSYVYPKQHYSWHGQLLELEHLSLYGPVDVVEARTAFRGLLDQLAGLLVLDDLEVKDDYADLVSQLLTTVNVLKEYDLELLLQTVVPLENVKVVSEKEYIERKLLLDVLSLAGTDAATKTVLRLLLEQKLTLVEAVHVLTSLQTSLVKPSTEVLDLLLDLATGGVLEKDRLLYSTAYLTLAKVVSKHCHLYDTTSHVPYGKLLRMNELDAIKKKTVPHLPTYRMMHQDDDEYTSGETLSARPSYRSFKTLKPRISGRQYQETETEEPQYTGVPVTCTSQDYLKYVQALVQKLNEAKEFHQVTVLVHALTQLQHPEALKALVPVVLGKHHLCQTTLPEEEQSESCQYLRLVTLYALRHSLKHHAAEIQPLAQTVYFNTDEDYELRNAALVLLMGSHPPEPVLARVVLTLQKELNLQVASFTYSTLFAYANATVPCTVPTAVRVKKLLPALLHKKFGVQYSKFNFLSAYSQVDDFGVHAYQSYVRSNKTVIPRALLFGVEFTKGPYVSHLFDVTAVSKGLETLGKYLLRHEGPVTVFAEAFQRVRRQIFDKYETYEPLSQLLDVLEKQFNFDTTTVVDEPKLSLSTSFLGTELYLPVDKYFLGELLSKGAQYVSENWVHPVNMRYLQLRLPYTYRKLVPSVVGLPVALTTRYPTILSVAVKDFKLRYQPHPKTWLPSVLALSTFVQPSVYTSAVSSVVTVTPFTKVVAGVRTLAKTRLTLPYDVAFQYSSVNHTVALTVRPRYTKVFTHHTKSVTYTTPAVLYTPPQRAVMATMSVLYSQAKPFEFKKTFGHEVLGLGLHVQGLSSHPDLHVPFSFQRYTKEKGLLGAFVDVLTNPWHVARKWEARVVRSTVHPVDEYKLTFRWKTTLNQTDRTDFVEEVLPELYQSTKYPTTRYGYTEDLETPIYEEHYKRAVGELPPYFDFYQVLQEVVAATEVTSTPLGHYVTPFLNDVQNTTYGYFVEFVLGALGPLEPKVLTGHALLGHTFDKALKLSQLYVNKVNSPYEVKVHSALLKTAVPSPFKSYAVDKKEQSLYFTSVVDVLTEESGPQKYTLQVEVVPTEEQLYGVKTHPSHYAHPSHVSHPKNIKKQMRKSLKFPMLEQTEDYLVPWYYKQCEKDVQEGKELVSAACKKVYLHEHVLNKVLFKVTVPEVVPGLLKNVTHSLLQYAKVLFYNKLVTDYDVETRSTFTHLEGELLFEDHPTGKTTANLTLYTPLEEKLQFVRLSWPKYLKPTVAVGFLDMVAGVLRRSYPTPTCLVSPTYLKTFDNVTVLLKPYLRDDTYVVARHVLDEPDFYVLTEFQGDTQLVKLVLRNQTLLELTPPRDGKTFEVLVNGTSLYVEPLKSHVLQYTQNYTSQVFLYVTEHQEVGPTLWVTVRDLGLKFAYDGSKLIFKVLSPKYQGRVLGLCGDLDGEYVDEFVTPELCVLTEEEDFVQTYSLKGLESTVNLYKCPLGVTLRGVGYSSYPRIQKTFARINPIESEKEIKIPKLIGTPECVTERRKTIYKDGKVCISTKKVTACQRRCKPVATEKVTLEFVCLNEKHPVAKRLLKDIQGKRNVRLPTDIPTFNEDVEVPTDCVPEV*
Supplementary Table S1. Mapping of all genes encoding large lipoproteins identified in the midgut proteome of I. ricinus larva (Additional file 1).
	Table No.
	Major ID
	Annotation 
	LFQ UF-1
	LFQ UF-2
	LFQ UF-3

	36
	A0A090XDX7
	CP-HeLP group 
	19.800018
	20.013998
	19.237925

	585
	A0A147BKD0;IricT00002749-PA
	Vitellogenin 2
	23.594116
	23.523966
	23.204353

	631
	A0A6B0VBT1
	CP-HeLP group
	17.082129
	17.415758
	16.69751

	646
	A0A6B0VFW3
	CP-HeLP group
	19.54257
	19.499756
	19.046894

	650
	A0A6B0VGF6
	CP-HeLP group
	17.744387
	17.98365
	18.002453

	666
	IricT00003413-PA
	Vitellogenin 1
	23.169025
	23.180391
	22.96925

	671
	V5GJN1
	CP3-HeLP
	20.728664
	20.881439
	20.083298

	704
	V5H340
	CP-HeLP group
	17.798168
	18.086903
	17.476746

	714
	V5H7G7
	CP-HeLP group
	17.364698
	17.5075
	17.182821

	767
	V5ICY8
	apolipophorin
	15.707845
	15.771876
	NaN






Supplementary Figure S1. A) Coverage of peptide mapping retrieved from LC-MS/MS on the alpha and beta subunits of host haemoglobin. B) Western blotting confirms the presence of the alpha subunit of mouse(host) haemoglobin in midguts of unfed Ixodes ricinus larvae (red arrow). Separation of washed red blood cells solubilised in 1 × Laemmli buffer was used as an antibody specificity control.
[image: ]
Supplementary Figure S2. Overview of differential blood or serum feeding of immature stages of Ixodes ricinus ticks. A) Photographic images of fully engorged larvae and nymphs, and unfed nymphs and adults. Note the absence of pigmented diverticula in nymphs, females, and males, moulted from serum-fed individuals. B) The point graphs represent weights of fed larvae and nymphs, and unfed nymphs and adult females and males. These molted from ticks fed in a previous developmental stage; l, larval diet (Blood or Serum); n, nymphal diet (Blood or Serum).
[image: ]
Supplementary Figure S3. A) A schematic workflow of the production of nSerum-fed and nBlood-fed Ixodes ricinus adult ticks. Note the absence of coloured midgut diverticula in the unfed female and male ticks moulted from serum-fed nymphs. B) Weights of egg clutches from naturally fed Ixodes ricinus adults molted from artificially-fed nymphs. The point graphs represent weights of individual egg clutches of I. ricinus adults molted from nymphs fed artificially either bovine blood (nBlood-fed) or serum (nSerum-fed). Adults were fed naturally on guinea pigs. Mean and SEM are shown. P values of a t test are shown. C) Quantification of haem in tick egg homogenates. UV-VIS based quantification of maternal haem deposits per mg of tick eggs, n = 5 (independent tick egg clutches). Mean and SEM are shown. P values of a t test are shown. D) Photographic images of egg laying I. ricinus females. These in vivo-fed females were fed ex vivo on blood or serum in nymphal stages (nBlood or nSerum). Light microscopy images of developing embryos at one and two weeks post oviposition confirms maternal haem-induced embryogenesis, and viable larvae are shown (right). 
[image: ]











Supplementary Figure S4. RT-qPCR analyses of haemoglobin responsive genes from the gut of fully engorged nymphs. A) The bar graph represents relative expression values of selected genes in midguts of fully engorged I. ricinus nymphs (top panel) and in midguts of I. ricinus adult females (bottom panel). Mean and SEM are shown, n = 3 (biological replicates). Relative expression values for I. ricinus adults are extracted from our previously published work, Perner et al., (2016). CYP450: cytochrome P450 (GenBank: GIXL01005805.1), GSH-Px: phospholipid hydroperoxide glutathione peroxidase (GenBank: GEFM01000854.1), GST: glutathione S-transferase (GenBank: GEFM01005501.1), ST: sulfotransferase (GenBank: GEFM01005538.1), PMChBP: peritrophic matrix chitin-binding protein (GenBank: GEFM01001575.1). B) A correlation plot of individual relative expression means for selected genes and contigs obtained from RT-qPCR reactions.
[image: Obsah obrázku text, diagram, snímek obrazovky, Písmo

Popis byl vytvořen automaticky]
[bookmark: OLE_LINK1]Supplementary Figure S5. Midgut homogenates of fully engorged I. ricinus nymphs were resolved by reducing denaturing SDS–PAGE, visualised by the Stain-free mode (Chemidoc, BioRad) and electroblotted onto a polyvinylidene fluoride (PVDF) membrane. Visualisation of the active asparaginyl endopeptidase (legumain, IrAE) was achieved by specific antibodies (RaαIrAE1) and enhanced chemiluminescence (ECL) detection mediated by horse radish peroxidase (middle panel), and by the fluorescently quenched activity-based probe, LE-28. 
[image: ]
Supplementary Figure S6. RT-qPCR validation of RNAi of IrCL1 and IrCB1in Ixodes ricinus ticks. Data are derived from a pool of five fully engorged nymphs (three females and two males).
 [image: ]

Supplementary Figure S7. RT-qPCR determination of RNAi efficiency of Cathepsin L long silencing in fully engorged I. ricinus nymphs (whole bodies) and midguts of I. ricinus females (fed for 6 days). Mean, SEM, and t-test statistics are shown (**; P value 0.01). 
[image: ]
Supplementary Figure S8. RNAi analysis of CathL-long and evaluation of reached engorged weights of Ixodes ricinus nymphs (A) and adult females (B), upon RNAi silencing.
[image: ]
Supplementary Data S2. Translated multiple sequence alignment of identified Cathepsin B-encoding genes in the I. ricinus genome.

IricT00021550  1   --MKTALLVFCSLVGL--VVGKEVFDDRKNPFSRSMIDFINSLNTTWQAGPNFHSSVRVGYIRGLMGEHPNSSEHRLKEFVHGNFFEELPESFDARQHWP 96  
IricT00004404  1   MGSFVALFLLGVLASVRAEEERLMVPAYLAPLSDKMVDYINFINTTWKAGHNEGH-RDLETVRRKLGVHRDNHKYRLPELVHDTLEMDIPAQFDSRQQWQ 99  
IricT00020028  1   --MLKSLLIGGIAVVMA--FGSQVDSISIHPLSDEMIEYINNMNTSWKAGRNFDKSIPMSYILGLMGVLQESKESRLEERIQDEIPEGLPDTFDARQKWA 96  
IricT00020029  1   --MLKSLLVVGLLGAVC--FGREIHPKPWHPLSDQMINFINKINTTWKAGRNFDKSISMSYIRGLLGVNPKSKEYRLAEFVHKEIPDDLPESFDAREKWS 96  
IricT00020035  1   --MLKSLLVVGLLAAVC--FGREIHPKRWHPLSDQMINFINKINTTWKAGRNFDKSISMSYIRGLMGVNPKSKEYRLAEFVHDEIPDDLPETFDAREKWS 96  
IricT00020030  1   --MLKSLLVVGFLAAVC--FGREIHPKKWHPLSDQMINFINKINTTWKAGRNFDKSISMSYIRGLMGVNPKSKEYRLAEFVHEEIPDDLPESFDARQKWS 96  
IricT00020031  1   --MLKSLLVVGLLAAVC--FGREIHPKRWHPLSDQMINFINKINTTWKAGRNFDKSISMSYIRGLMGVNPKSKEYRLPEFVHEEIPDDLPESFDARKKWS 96  

IricT00021550  97  HCDSIGLIRDQSSCGACWAFSAVSAMSDRICIHSKGKIQVNISAEDLLTCCDMCSFGCFGGNSSWAWRYWRETGIVSGGLYGTQDGCKPYTLPPCDHHVE 196 
IricT00004404  100 DCPTIREIRDQGACGSCWAFGAVESMSDRHCIHSGAKNIVHLAADDVLSCCWGCGSGCNGGFPAAAWSYWVDKGIVTGGNYDTDEGCMPYPVPSCDHHVN 199 
IricT00020028  97  NCKSIDLVRDQSACGSCWAFGAVEAMSDRVCIHSNGRVQVDISAEDLMDCCDKCGSGCSGGLSAAAWQYWKDAGLVSGGLYNTTDGCKPYSLAPCEHSSQ 196 
IricT00020029  97  HCASIHLIRDQSACGSCWAFGAVEAISDRICIHSKGKIQVNISAEDLLECCHTCGDGCNGGDTAAAWEYWKESGLVSGGLYGTPDGCKPYSLAPCEHLTK 196 
IricT00020035  97  HCDSIHLIRDQSTCGSCWAFGAAEAMSDRVCIHSEGKIQVNISAEDLLDCCDSCGAGCDGGYPAAAWEYWKESGLVSGGLYGTPDGCKPYSLAPCEHHTK 196 
IricT00020030  97  HCASINLIRDQSTCGSCWAFGAAEAMSDRVCIHSKGKIQVNISAEDLLDCCDSCGDGCNGGNPAAAWEYWKESGLVSGGLYGTPDGCKPYSLAPCEHHTK 196 
IricT00020031  97  HCASINLIRDQSTCGSCWAFGAAEAMSDRVCIHSKGKIQVDISAEDLLDCCESCGDGCNGGFPPAAWEYWKDSGLVSGGLYGTPDGCKPYSLAPCEHHTK 196 

IricT00021550  197 GPLPKCGEFLPTPKCVNACRDGYDRDYQHDRFYGEHRRLQARQRKVACRPRRQDYRLGNRERNTVLARRQLVEYPLG----------------------- 273 
IricT00004404  200 GTLGPCGQDPPTPKCVRLCRKGYNVHFKDDKHYGKSSYSVPSNETQI---QMEIMKNGPVEG-AFTVYADFPLYKSGVYKSHSTDALGGHAIRILGWGVE 295 
IricT00020028  197 GSLPECVGTLPTPKCKRQCREGYEISYVDDKYFAEKVYSINGSEKQI---RTEIFKNGPVEA-EFTAYADFLSYKSGVYQHHSSDIIGRHAIRILGWGSE 292 
IricT00020029  197 SPLPNCTGGVPTPKCVHLCRKGYGKDYQDDKHFGRTVYSISKDEKQI---QTEIFKNGPVEA-SLFVYADFFSYKSGVYQHHSNDWLGVHAIRILGWGTE 292 
IricT00020035  197 GSLPNCTGGVPTPKCVHLCRKGYGKDYQHDKHFGRKVYSISSNEKQI---QTEIFKNGPVEA-DFTVYADFLSYKSGVYQHHSGDLLGGHAIRILGWGTE 292 
IricT00020030  197 GSLPNCTGITPTPKCVHLCRKGYGKNYQDDKHFSKKVYSISSDEKQI---QTEIFKNGPVEA-DFIVYADFLSYKSGVYQHHSDDVIGGHAIRILGWGTE 292 
IricT00020031  197 GSLPNCTGIVPTPKCVHLCRKGYGKDYQADKHFGKKVYSISSNEKQI---QTEIFKNGPVEA-DFTVYADFLSYKSGVYQHQSGDVLGGHAIRILGWGTE 292 

IricT00021550  273 ----------------------------------------------- 273 
IricT00004404  296 NDVPYWLVANSWNTEWGDKGYFKILRGSNECGIEEDIVAGIPKW--- 339 
IricT00020028  293 DNNPYWLLANSWNEDWGDHGYFKMLRGVNECDIESYVNAGIPKLD-- 337 
IricT00020029  293 NGTPYWLVANSWNEDWGDKGYFKILRGQDECGIEEDINAGIPKSEEA 339 
IricT00020035  293 KGTPYWLVANSWNEDWGDKGYFKILRGKDECGIEDDINAGIPKSD-- 337 
IricT00020030  293 NGTPYWLVANSWNEDWGDKGYFKILRGKDECGIEEDINAGIPKNE-- 337 
IricT00020031  293 NGTPYWLVANSWNEDWGDHGYFKILRGKDECGIEDDINAGIPKN--- 336 
[bookmark: _Hlk213927060]
[bookmark: _Hlk213926913]IricT00020030 – Cathepsin B1
IricT00020031 – Cathepsin B1 isoform 2
IricT00020035 - Cathepsin B1 isoform3
[bookmark: _Hlk213926830]IricT00020029 Cathepsin B2 
IricT00020028 - putative cathepsin B cysteine protease form X1
[bookmark: _Hlk213927236]IricT00004404 – Cathepsin B3 (longipain)
IricT00021550 - Putative cathepsin B  cysteine protease X2


Supplementary Data S3. Translated multiple sequence alignment of identified Cathepsin L-encoding genes in the I. ricinus genome.

IricT00020357-IrCL_long  1   MGLLLCVALLLGTTLCLGQELPEWGDVYKVKGVLYLPYAEIREPFTGYFDASQNLSRIDYYRGMVQTIQVAPDAEGGRSETLYGANYKIAYMPDKETWQP 100 
IricT00013834-IrCL4      1   ---------------------------------------------------------------------------------------------------- 1   
IricT00013067-IrCL2      1   ---------------------------------------------------------------------------------------------------- 1   
IricT00013069-IrCL3      1   ---------------------------------------------------------------------------------------------------- 1   
IricT00022861-IrCL1      1   ---------------------------------------------------------------------------------------------------- 1   

IricT00020357-IrCL_long  101 RRTCFLVNGTANNTVPLQAVLPDVTSFEFVRQESCWEGTTVVDEPAERASCERFQLAVTNEHRVSKYTLWVSRDGQGRAVPRRYLMMGYNTLLGSHFDKY 200 
IricT00013834-IrCL4      1   ---------------------------------------------------------------------------------------------------- 1   
IricT00013067-IrCL2      1   ---------------------------------------------------------------------------------------------------- 1   
IricT00013069-IrCL3      1   ---------------------------------------------------------------------------------------------------- 1   
IricT00022861-IrCL1      1   ---------------------------------------------------------------------------------------------------- 1   

IricT00020357-IrCL_long  201 ELIYHGFSRKPLPSSVFDITHLINETCRHFP-GPGAEHLALHSPMAEFMDGHDAHMHSAFDKFREDHSRDYGHHTEHERRRDIFRQNLRFIHSTNR---- 295 
IricT00013834-IrCL4      1   ------------------MTGLFILI--SLCLGAWAQVPQ----NAQDEIDLYGNFGKAWDLFRKIYSKTYKSSEETVRREGIFRKSFNYCKSVDMQFKN 76  
IricT00013067-IrCL2      1   ------------------MNTIWLCACLLLSF-------I----CHLNAVSYEEWARSQWLEFKAMHGKNYSTPIEETLRKKIFFENRYMIARHNEKYAK 71  
IricT00013069-IrCL3      1   -----------------------MRRFLVVCF------LV----VAATAVGEYEVLEVEWKTFKANYGKSYSSEAEEQFRMTVYMNNKLKVAKHNEQYAE 67  
IricT00022861-IrCL1      1   -----------------------MLRCLVLCL------LV----AAAAAVSYQEVLGAEWSAFKAKHGKSYVSETEEVFRLKIYMENRHKIAKHNEKYAR 67  

IricT00020357-IrCL_long  296 ANRGYTVEVNHLADRSSEELGYLRGRLHSRA-----PTNA--LPFPKDRFSSDLPDYIDWRLYGAVTPVKDQAVCGSCWSFGTVGELEAALFRKTGKLTR 388 
IricT00013834-IrCL4      77  GTLPYSVEINYFADMTSREVVQKYTGYNKSD----SLLLGSTPLHAPLL--GDFPDSLDWRKRGLVTPVKNQGQCGGCWAFSATGSLEGQVFKKTGRLVR 170 
IricT00013067-IrCL2      72  GLVSFSLKMNGYGDLLQDEFVSMMNGVKPGSPSWDERTNGSTFLPPEH-QATPPPKEVDWRAT-LVTEVKDQGTCGACWAFSTTGSLEGQYARKTGRLVS 169 
IricT00013069-IrCL3      68  GNVSFQLAMNKFSDLLHEEFVRSRNGFRGVR----PVKQASTYLEPANIKDVCFPQTVDWRKKGAVTPVKNQEQCGSCWAFSATGSLEGQHFLNTGKLVS 163 
IricT00022861-IrCL1      68  GEVPYSMAMNEFGDMLHHEFVSTRNGFKRNYK--DQPREGSTYLEPENIEDFSLPKTVDWRTKGAVTPVKNQGQCGSCWAFSATGSLEGQHFRKSGSMVS 165 

IricT00020357-IrCL_long  389 LSEQQLVDCSW-NQGNNGCDGGEDFRAYEYIRAHGLASDEDYGAYLGQ-DGICHDTKVNAT-VTTIKNYINV---TDKESLQKALANVGPVSVSIDAAVK 482 
IricT00013834-IrCL4      171 MSEQNLLDCAGRRYGNNGCNGGQMSGAFQYVRDAGGMDTDQQYPYRAQTDFQCKFSRSTEARKYGVRGYVRVPA-NNERALMDACSRVGPISIAINASPQ 269 
IricT00013067-IrCL2      170 LSEQNLVDCSDEEYNNHGCAGGLMDRAYVYIFLNGGIDTEESYPYEMK-QGKCRFQLKDVG--ASLTGYVRIVPRNDEKLLEKAVAFLGPVSAAVFAKLP 266 
IricT00013069-IrCL3      164 LSEQNLVDCSD-DFGNIGCSGGLMDNAFQYIKANGGIDTEKSYPYTGE-DGQCVFDKFNVG--AADTGFVDVQTG-DETQLMKAVASVGPISVAIDASHI 258 
IricT00022861-IrCL1      166 LSEQNLVDCST-DFGNNGCEGGLMDNAFKYIRANKGIDTEKSYPYNGT-DGTCHFKKSTVG--ATDSGFVDIKEG-SETQLKKAVATVGPISVAIDASHE 260 

IricT00020357-IrCL_long  483 AFTFYSNGVFYDPKCRNDTDGLDHAVLAVGYGTL-QGEPYWLIKNSWSTYWGNDGYVLISQKD-NNCGVASQGTYVEL 558 
IricT00013834-IrCL4      270 SFIFYKGGVYNDGGCD--PRGLNHAVLVVGFDKDSRGTPYWIVKNSWGTGWGEAGYIKIMRNK-NICGMAADPVYPTM 344 
IricT00013067-IrCL2      267 NFRFYAEGVYDDQGCS--EFDVDHGVLIVGYGTTEKGQNYWLIKNSWGTKWGDHGYMKLAKDANNVCGISSLASVPLV 342 
IricT00013069-IrCL3      259 SFQFYAQGVYNEPACS--SEMLDHGVLAVGYGTL-NGKDYWLVKNSWGADWGQEGYILMSRNKNNQCGIASNASYPLV 333 
IricT00022861-IrCL1      261 SFQFYSDGVYDEPECD--SESLDHGVLVVGYGTL-NGTDYWLVKNSWGTTWGDEGYIRMSRNKKNQCGIASSASYPLV 335 





Supplementary Data S4. Sequences of three pan-CathB1 dsRNA fragments. While clone 1 alone targets 19bp fragments with 100% complementarity: #168 (IricT00002029), #77 (IricT00020035), and only #48 (IricT00020031), addition of two isoform-specific dsRNA fragments increases the coverage for 19bp parts with 100% complementarity: #196 (IricT00002029), #340 (IricT00020035), and only #236 (IricT00020031).
>dsRNA_CathB1_clone1
GGGCCCCATGAGCTACATCAGGGGTCTGATGGGAGTGAACCCCAAGAGCAAGGAGTACCGCCTGGCAGAGTTCGTGCACGACGAGATCCCAGACGACCTCCCGGAAAGCTTCGACGCACGGGAGAAGTGGTCCCATTGCGCATCGATTCACCTTATCCGCGACCAGTCCGCCTGCGGTTCTTGCTGGGCGTTTGGCGCTGTGGAGGCCATATCGGACCGAATCTGCATTCACAGCAAAGGCAAAATTCAGGTGAACATCTCGGCTGAAGACCTCTTGGAGTGCTGCCATACCTGCGGTGACGGTTGCAACGGTGGAGACACCGCTGCGGCCTGGGAATACTGGAAGGAAAACGGACTCGTGAGTGGTGGCCTTCTAGA
>dsRNA_CathB1_clone3
GGGCCCCATGAGCTACATCAGGGGTCTGATGGGAGTGAACCCCAAGAGCAAGGAGTACCGCCTGCCAGAGTTTGTGCACGAAGAGATCCCAGACGACCTCCCTGAAAGCTTCGATGCACGAGAGAAGTGGTCCCACTGCGCATCAATTAACCTTATCCGCGACCAGTCCACCTGCGGTTCCTGCTGGGCCTTTGGCGCCGCAGAGGCCATGTCGGACCGTGTCTGCATTCACAGCGAAGGAAAGATCCAGGTAGACATCTCGGCCGAGGACCTCCTGGACTGCTGCGATTCCTGTGGTGACGGCTGCAACGGCGGATTTCCCCCTGCGGCCTGGGAATACTGGAAGGAGAGCGGACTCGTGAGTGGTGGCCTTCTAGA
>dsRNA_CathB1_clone4
GGGCCCCATGAGCTACATCAGGGGTCTGCTGGGAGTGAACCCCAAGAGCAAGGAATACCGCCTGGCAGAGTTCGTGCACGACGAGATCCCAGACGACCTCCCGGAAACCTTCGACGCACGGGAGAAGTGGTCCCACTGCGACTCTATTCACCTTATCCGCGACCAGTCCACCTGCGGTTCCTGCTGGGCTTTTGGCGCCGCGGAGGCGATGTCGGACCGTGTCTGCATTCACAGCAAAGGAAAGATCCAGGTAAACATCTCTGCCGAAGACCTCCTGGACTGCTGCGACTCCTGCGGTGCCGGCTGCGACGGCGGATACCCTGCGGCAGCCTGGGAATACTGGAAGGAGAGCGGACTCGTGAGTGGTGGCCTTCTAGA
>IricT00020031
ATGCTGAAGTCCCTCCTGGTCGTGGGCCTTCTGGCCGCTGTTTGCTTTGGACGTGAAATT
CATCCTAAGAGATGGCACCCACTCTCCGACCAAATGATCAATTTCATCAACAAGATCAAC
ACAACTTGGAAGGCAGGAAGGAACTTCGACAAATCCATCTCCATGAGTTACATCAGGGGT
CTGATGGGAGTGAACCCCAAGAGCAAGGAGTACCGCCTGCCAGAGTTTGTGCACGAAGAG
ATCCCAGACGACCTCCCTGAAAGCTTCGATGCACGGAAGAAGTGGTCCCACTGCGCATCA
ATTAACCTTATCCGCGACCAGTCCACCTGCGGTTCCTGCTGGGCCTTTGGCGCCGCGGAG
GCCATGTCGGACCGTGTCTGCATTCACAGCAAAGGAAAGATCCAGGTAGACATCTCGGCC
GAAGACCTCCTAGACTGCTGCGAGTCCTGCGGTGACGGCTGCAACGGCGGATTTCCCCCT
GCGGCCTGGGAATACTGGAAGGATAGCGGACTCGTGAGTGGTGGCCTCTACGGCACCCCC
GACGGCTGCAAGCCTTACTCCCTCGCTCCCTGCGAACACCACACCAAGGGCTCTCTGCCT
AACTGCACCGGGATCGTGCCCACGCCCAAGTGCGTGCATCTCTGCAGGAAGGGCTACGGC
AAGGACTACCAGGCTGACAAGCACTTCGGCAAGAAGGTGTATTCTATTTCGAGCAACGAG
AAGCAAATCCAGACCGAGATCTTCAAGAACGGACCTGTGGAGGCTGACTTTACCGTTTAC
GCCGACTTCCTGAGCTACAAATCTGGCGTGTACCAGCACCAGAGCGGTGACGTACTCGGA
GGCCACGCTATTCGAATCCTCGGATGGGGCACAGAGAACGGCACCCCTTACTGGCTCGTG
GCCAACTCCTGGAACGAAGATTGGGGCGACCACGGTTATTTCAAGATTCTTCGCGGGAAG
GACGAGTGTGGAATTGAAGACGACATTAACGCCGGGATCCCCAAGAATGAATAGGCCTAA
TAAACTATTTGTCAAAAGCAGTTCGAAAAGATAT
>IricT00020030
ATGCTGAAGTCCCTCCTGGTCGTGGGCCTTCTGGCCGCTGTTTGCTTTGGACGTGAAATT
CATCCTAAGAGATGGCACCCACTCTCCGACCAAATGATCAATTTCATCAACAAGATCAAC
ACAACTTGGAAGGCAGGAAGGAACTTCGACAAATCCATCTCCATGAGTTACATCAGGGGT
CTGATGGGAGTGAACCCCAAGAGCAAGGAGTACCGCCTGCCAGAGTTTGTGCACGAAGAG
ATCCCAGACGACCTCCCTGAAAGCTTCGATGCACGGAAGAAGTGGTCCCACTGCGCATCA
ATTAACCTTATCCGCGACCAGTCCACCTGCGGTTCCTGCTGGGCCTTTGGCGCCGCGGAG
GCCATGTCGGACCGTGTCTGCATTCACAGCAAAGGAAAGATCCAGGTAGACATCTCGGCC
GAAGACCTCCTAGACTGCTGCGAGTCCTGCGGTGACGGCTGCAACGGCGGATTTCCCCCT
GCGGCCTGGGAATACTGGAAGGATAGCGGACTCGTGAGTGGTGGCCTCTACGGCACCCCC
GACGGCTGCAAGCCTTACTCCCTCGCTCCCTGCGAACACCACACCAAGGGCTCTCTGCCT
AACTGCACCGGGATCGTGCCCACGCCCAAGTGCGTGCATCTCTGCAGGAAGGGCTACGGC
AAGGACTACCAGGCTGACAAGCACTTCGGCAAGAAGGTGTATTCTATTTCGAGCAACGAG
AAGCAAATCCAGACCGAGATCTTCAAGAACGGACCTGTGGAGGCTGACTTTACCGTTTAC
GCCGACTTCCTGAGCTACAAATCTGGCGTGTACCAGCACCAGAGCGGTGACGTACTCGGA
GGCCACGCTATTCGAATCCTCGGATGGGGCACAGAGAACGGCACCCCTTACTGGCTCGTG
GCCAACTCCTGGAACGAAGATTGGGGCGACCACGGTTATTTCAAGATTCTTCGCGGGAAG
GACGAGTGTGGAATTGAAGACGACATTAACGCCGGGATCCCCAAGAATGAATAGGCCTAA
TAAACTATTTGTCAAAAGCAGTTCGAAAAGATAT
>IricT00020035
GTCTCAAAGAGAAAGCTGGGTTTCATCGCCACGGTGATTCGTATCGTCGGAATTACTCTC
AGTTCATTGTGAGGCACACTCAACACACTATCTCGATAATGTACGATGTGTCACATTGGC
AATACGAAAACAGGCATCATGTGACAAGATAAATCAGCGAGCACTATCTAGCAGCATTCG
ACTGACGCCTACCGGTCCATTGTGTTCTCTCGGTGCCAATATCTGTCGCTCGTTCTCTTG
CACAGATTAGATAACAGACTCAGACCTGTCTCGTGCTCAAATAAGGGGTATTTAACCGTC
AATCGCCTTGTTGAAAATCCTCGGTGCCTGCAGTCAGAAACAGACATGCTGAAGTCCCTC
CTGGTTGTGGGCCTTTTGGCCGCTGTTTGCTTTGGACGTGAGATTCATCCTAAGAGATGG
CATCCACTCTCCGACCAAATGATCAACTTCATCAACAAGATCAACACAACTTGGAAGGCA
GGAAGGAACTTCGACAAATCCATCTCCATGAGTTACATCAGGGGTCTGATGGGAGTGAAC
CCCAAGAGCAAGGAATACCGCCTGGCAGAGTTCGTGCACGACGAGATCCCAGACGACCTC
CCGGAAACCTTCGACGCACGGGAGAAGTGGTCCCACTGCGACTCTATTCACCTTATCCGC
GACCAGTCCACCTGCGGTTCCTGCTGGGCTTTTGGCGCCGCGGAGGCGATGTCGGACCGT
GTCTGCATTCACAGCGAAGGAAAGATCCAGGTAAACATCTCTGCCGAAGACCTCCTGGAC
TGCTGCGACTCCTGCGGTGCCGGCTGCGACGGCGGATACCCTGCGGCAGCCTGGGAATAC
TGGAAGGAGAGCGGACTCGTGAGTGGTGGCCTCTACGGCACCCCCGACGGCTGCAAGCCT
TACTCCCTCGCTCCCTGCGAACACCACACCAAGGGTTCTCTGCCTAACTGCACCGGAGGC
GTGCCCACGCCCAAATGCGTGCACCTCTGCAGGAAGGGCTACGGCAAGGACTACCAGCAT
GACAAGCACTTCGGTAGGAAGGTGTATTCTATTTCGAGCAACGAGAAACAAATCCAGACC
GAGATCTTCAAGAACGGACCTGTGGAGGCTGACTTTACCGTTTACGCCGACTTCCTGAGC
TACAAATCTGGCGTGTACCAGCACCACAGCGGGGACTTACTCGGAGGCCACGCTATTCGA
ATCCTCGGATGGGGCACAGAGAAGGGCACCCCTTACTGGCTCGTGGCCAACTCCTGGAAC
GAGGACTGGGGCGACAAGGGTTATTTCAAGATTCTTCGCGGGAAGGACGAGTGTGGAATT
GAAGACGACATTAATGCCGGTATCCCCAAAAGTGATTAGCTCCAATAAACTATTTGTCAA
AATCAGTTCGAAAAGA
>IricT00020029
ACATGCTGAAATCACTCCTGGTCGTGGGTCTTTTGGGCGCTGTTTGCTTTGGACGAGAGA
TTCATCCTAAGCCATGGCACCCGCTCTCCGACCAAATGATCAACTTCATCAACAAGATCA
ACACAACTTGGAAGGCCGGAAGAAACTTTGACAAATCCATCTCCATGAGCTACATCAGGG
GTCTGCTGGGAGTGAACCCCAAAAGCAAGGAGTACCGTCTGGCAGAGTTCGTGCACAAAG
AGATCCCTGATGACCTCCCGGAAAGCTTTGACGCACGGGAGAAGTGGTCCCACTGCGCAT
CGATTCACCTTATCCGCGACCAGTCCGCCTGCGGCTCCTGCTGGGCGTTTGGCGCTGTGG
AGGCCATATCGGACCGAATCTGCATTCACAGCAAAGGCAAAATTCAGGTGAACATCTCGG
CTGAAGACCTCCTGGAGTGCTGCCATACCTGCGGTGACGGTTGCAACGGTGGAGACACCG
CTGCGGCCTGGGAATACTGGAAGGAAAGCGGACTCGTGAGTGGTGGCCTCTACGGCACCC
CCGACGGCTGCAAGCCTTACTCTCTCGCCCCCTGTGAACACCTGACCAAGAGCCCCCTGC
CCAACTGCACCGGAGGCGTGCCCACGCCCAAGTGCGTGCACCTCTGCAGAAAGGGCTACG
GCAAGGACTACCAGGATGACAAGCACTTCGGTAGAACGGTCTATTCTATTTCTAAAGACG
AGAAGCAAATCCAGACCGAGATCTTCAAGAACGGACCTGTGGAGGCTTCCTTATTCGTTT
ACGCTGACTTCTTCAGCTACAAATCTGGCGTGTACCAGCATCACAGCAATGACTGGCTCG
GAGTCCACGCTATTCGCATCCTCGGTTGGGGCACAGAGAATGGCACCCCTTACTGGCTAG
TAGCCAACTCCTGGAACGAAGACTGGGGCGACAAGGGTTATTTCAAGATTCTTCGCGGAC
AGGATGAGTGTGGAATTGAAGAGGACATTAACGCCGGTATCCCCAAGAGCGAAGAGGCCT
AATAAAGGTTTTGTCGAGAATGGTTCGAAAACATATTGTCTTAATTTTATT

Supplementary Table S2. List of primers and probes. Restriction sites for ApaI/XbaI are underlined.
	Method
	Target
	NCBI reference
	Internal ID
	Sequence (5´-->3´)

	RNAi
	Ixodes ricinus: cathepsin BI
	GEFM01006696
	IR668
	ATGGGCCCCATGAGCTACATCAGGGGTC

	
	
	
	IR669
	ATTCTAGAAGGCCACCACTCACGAGTCC

	
	I. ricinus: cathepsin L
	GXP_Contig_16610
	IR680
	ATGGGCCCCTACAGCATGGCCATGAACG

	
	
	
	IR681
	ATTCTAGACGAGCCTTCCTTGATGTCC

	
	I. ricinus: cathepsin L long
	GANP01014098.1
	IR172
	ATGGGCCCCAACTACAAGATCGCCTACATG

	
	
	
	IR173
	ATTCTAGAGTGTTGTAGCCCATCATGAGG

	qRT-PCR (cDNA)
	I. ricinus: cathepsin BI
	GEFM01006696
	IR666
	GGAAAGCGGACTCGTGAG

	
	
	
	IR667
	TCTTGCCGAAGTGCTTGTC

	
	I. ricinus: cathepsin L
	GXP_Contig_16610
	IR678
	GACCCATCTCTGTTGCCATT

	
	
	
	IR679
	CCAGTAGTCAGTGCCGTTGA

	
	I. ricinus: elongation factor
	GU074769
	IR524
	ACGAGGCTCTGACGGAAG

	
	
	
	IR525
	CACGACGCAACTCCTTCAC

	
	I. ricinus: cathepsin L long
	GEFM01005142.1
	IR105
	TCTTCTACGACCCCAAGTGC

	
	
	
	IR106
	AGTTCTTGATCAGCCAGTAGGG

	
	I. ricinus: CYP450
	GIXL01005805.1
	F
	GCGAAGGAGCAGGTTCTCT 

	
	
	
	R
	AGATTTGGTTCGGGTCCAG

	
	I. ricinus: GSH-Px
	GEFM01000854.1
	F
	CTGGAAGTACCTCAAGGAAAGG

	
	
	
	R
	CTGTCCATTCTTGTCCACCA

	
	I. ricinus: GST
	GEFM01005501.1
	F
	GGTTCGTCCTGTGGGAAAG

	
	
	
	R
	ACTGTCCGGGGCGTACTT

	
	I. ricinus: ST
	GEFM01005538.1
	F
	GGTCGACAGAGTTCCCTACG

	
	
	
	R
	TCCCACGGGTTACGATAGAC

	
	I. ricinus: PMChBP
	GEFM01001575.1
	F
	CCCGATGAACGTGCTCTT

	
	
	
	R
	AGCGTCGAACAAGGGAACT
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