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Supplementary figure 1. Multiple sequence alignments of an I. ricinus salivary peptide from Calreticulin
Multiple sequence alignment of CRT39 using the PAM30 matrix adjusted for short sequences. 
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Supplementary figure 2. Multiple sequence alignments of I. ricinus salivary peptides
(a) Multiple sequence alignment of SPI01 using the PAM30 matrix adjusted for short sequences. (b) Multiple sequence alignment of LIP04 using the PAM30 matrix adjusted for short sequences
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Supplementary figure 3. Phylogenetic tree constructed for sequences containing more than 80 percent identity with the I. ricinus sequence for CRT39, constructed in UGene using the PHYLIP Neighbor Joining method.
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Supplementary figure 4. Phylogenetic tree constructed for sequences containing more than 80 percent identity with the I. ricinus sequence for (a) SPI01 and (b) LIP04, constructed in UGene using the PHYLIP Neighbor Joining method.
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Supplementary figure 5. Pre- (Red) and post-infestation (blue) tick sera from sheep analyzed with ELISAs for determining the antigenicity of predicted immune epitopes. (a) Boxplots show ELISA absorbance values (450 nm) for individual peptides based on modified HLA epitopes with biotin (BIO) or biotin-multiple antigenic peptides (BIOMAP) additions to the peptide sequence. Responses were measured at a 1:600 serum dilution from sheep exposed to the Ixodes ricinus tick, separated by antibody isotype (IgM, left; IgG, right). Peptides are listed along the X axis and were analyzed using linear mixed-effects models (LMMs) with infestation status as a fixed effect and random intercepts to account for repeated measures and technical variation (sample ID, ELISA batch, and plate). Boxes indicate the interquartile range with the median; whiskers extend to 1.5×IQR. Asterisks indicate peptides with a significant difference between pre- and post-infestation responses (ns = not significant).

	Immunoglobulin
	Peptide
	effect
	Comparison
	estimate
	std.error
	statistic
	df
	p.value
	signif

	IgM
	LIP4a
	fixed
	Infested vs Pre-infested
	0,04
	0,01
	2,91
	3,00
	0,06
	.

	IgM
	SPI1a
	fixed
	Infested vs Pre-infested
	0,15
	0,06
	2,70
	2,00
	0,11
	ns

	IgM
	LIP2a
	fixed
	Infested vs Pre-infested
	0,05
	0,02
	2,10
	3,00
	0,13
	ns

	IgM
	LIP5a
	fixed
	Infested vs Pre-infested
	0,14
	0,06
	2,21
	2,00
	0,16
	ns

	IgM
	CRT1a
	fixed
	Infested vs Pre-infested
	0,03
	0,02
	1,70
	3,00
	0,19
	ns

	IgM
	SPI2a
	fixed
	Infested vs Pre-infested
	0,04
	0,03
	1,30
	2,00
	0,32
	ns

	IgM
	CRT6a
	fixed
	Infested vs Pre-infested
	0,02
	0,04
	0,39
	3,00
	0,72
	ns

	IgM
	CRT7a
	fixed
	Infested vs Pre-infested
	0,01
	0,02
	0,31
	3,00
	0,78
	ns

	IgG
	SPI1a
	fixed
	Infested vs Pre-infested
	0,11
	0,02
	6,83
	4,00
	0,00
	**

	IgG
	LIP4a
	fixed
	Infested vs Pre-infested
	0,06
	0,02
	2,58
	4,00
	0,06
	.

	IgG
	LIP5a
	fixed
	Infested vs Pre-infested
	0,10
	0,03
	3,55
	2,00
	0,07
	.

	IgG
	CRT1a
	fixed
	Infested vs Pre-infested
	0,05
	0,02
	2,23
	4,00
	0,09
	.

	IgG
	CRT7a
	fixed
	Infested vs Pre-infested
	0,04
	0,02
	2,18
	2,00
	0,16
	ns

	IgG
	SPI2a
	fixed
	Infested vs Pre-infested
	0,07
	0,04
	1,78
	2,00
	0,22
	ns

	IgG
	LIP2a
	fixed
	Infested vs Pre-infested
	0,05
	0,05
	1,06
	4,00
	0,35
	ns

	IgG
	CRT6a
	fixed
	Infested vs Pre-infested
	0,02
	0,02
	1,00
	2,00
	0,42
	ns



Supplementary table 1. Sheep-I. ricinus exposed tick sera IgM and IgG response to elongated I. ricinus salivary antigenic peptides derived from Bepipred predictions and assessed with linear mixed model.

	Immunoglobulin
	Peptide
	effect
	Comparison
	estimate
	std.error
	statistic
	df
	p.value
	signif

	IgM
	CRT39 BIO
	fixed
	Infected vs Uninfected
	0,03
	0,03
	1,14
	1,00
	0,46
	ns

	IgM
	LIP04 BIO
	fixed
	Infected vs Uninfected
	0,04
	0,01
	4,16
	1,00
	0,15
	ns

	IgM
	LIP04 BIOMAP
	fixed
	Infected vs Uninfected
	0,01
	0,02
	0,62
	1,00
	0,65
	ns

	IgM
	LIP04x3
	fixed
	Infected vs Uninfected
	0,14
	0,05
	2,59
	2,00
	0,12
	ns

	IgG
	CRT39 BIO
	fixed
	Infected vs Uninfected
	0,01
	0,01
	1,00
	1,00
	0,50
	ns

	IgG
	LIP04 BIO
	fixed
	Infected vs Uninfected
	0,10
	0,09
	1,15
	1,00
	0,45
	ns

	IgG
	LIP04 BIOMAP
	fixed
	Infected vs Uninfected
	0,05
	0,04
	1,19
	1,00
	0,44
	ns

	IgG
	LIP04x3
	fixed
	Infected vs Uninfected
	0,08
	0,04
	2,02
	2,13
	0,17
	ns



Supplementary table 2. Sheep-I. ricinus exposed tick sera IgM and IgG response to modified I. ricinus salivary antigenic peptides derived from alterations of select MHCII short peptide sequences and assessed with linear mixed model.
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XP_065833979.1:322-338 calreticulin-like isoform X2 [Oscarella lobularis]
AAR29955.1:322-338 calreticulin [Ixodes pacificus]
AAR29957.1:322-338 calreticulin [Ixodes persulcatus]
AAR29954.1:322-338 calreticulin [Ixodes pavlovskyi]
AAR29958.1:322-338 calreticulin [Ixodes ricinus]
AAR29953.1:322-338 calreticulin [Ixodes ovatus]
AAR29951.1:322-338 calreticulin [Ixodes muris]
AAR29952.1:322-338 calreticulin [Ixodes nipponensis]
AAR29948.1:322-338 calreticulin [Ixodes affinis]
AAR29956.1:322-338 calreticulin [Ixodes pararicinus]
AAR29939.1:321-337 calreticulin [Rhipicephalus annulatus]
XP_037528704.1:321-337 calreticulin [Rhipicephalus sanguineus]
AFQ98394.1:321-337 calreticulin [Rhipicephalus microplus]
XP_075740264.1:321-337 calreticulin-like [Rhipicephalus microplus]
AAR29949.1:322-338 calreticulin [Ixodes jellisoni]
AAR29959.1:322-338 calreticulin [Ixodes scapularis]
XP_040074012.2:322-338 calreticulin [Ixodes scapularis]
AAQ18696.1:322-338 calreticulin [Ixodes scapularis]
AAR29950.1:322-338 calreticulin [Ixodes minor]
XP_061433406.1:320-336 calreticulin-like [Lethenteron reissneri]
XP_064476602.1:321-337 calreticulin-like [Ornithodoros turicata]
ATW76003.1:351-367 calreticulin [Crassostrea virginica]
XP_022318558.2:350-366 calreticulin-like [Crassostrea virginica]
UBQ66209.1:337-353 calreticulin [Magallana bilineata]
XP_061191516.1:322-338 calreticulin-like [Saccostrea echinata]
GAQ81761.1:327-343 Calreticulin [Klebsormidium nitens]
CAL8469382.1:330-346 g8923 [Coccomyxa elongata]
BDA44877.1:330-346 Calreticulin [Coccomyxa sp. Obi]
QDZ21602.1:335-351 calreticulin [Chloropicon primus]
AEW43369.1:321-337 calreticulin [Hyalomma dromedarii]
AAR29945.1:321-337 calreticulin [Hyalomma excavatum]
AAR29937.1:322-338 calreticulin [Amblyomma rotundatum]
AAR29936.1:321-337 calreticulin [Amblyomma maculatum]
AAR29932.1:321-337 calreticulin [Amblyomma americanum]
AAQ18695.1:321-337 calreticulin [Haemaphysalis longicornis]
AAR29933.1:321-337 calreticulin [Amblyomma brasiliense]
AAR29942.1:321-337 calreticulin [Dermacentor andersoni]
XP_070381242.1:321-337 calreticulin [Dermacentor albipictus]
AAC79094.1:321-337 calreticulin [Amblyomma americanum]
AAR29934.1:321-337 calreticulin [Amblyomma cooperi]
AAR29938.1:321-337 calreticulin [Amblyomma scutatum]
AAR29943.1:321-337 calreticulin [Dermacentor occidentalis]
AAY42204.1:321-337 calreticulin [Haemaphysalis ginghaiensis]
XP_050023468.1:321-337 calreticulin [Dermacentor andersoni]
AAR29935.1:321-337 calreticulin [Amblyomma geayi]l
XP_077500787.1:321-337 calreticulin [Amblyomma americanum]
AAR29944.1:321-337 calreticulin [Dermacentor variabilis]
XP_037555468.1:321-337 calreticulin-like [Dermacentor silvarum]
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W6HZ31.2:39-49 BPTI/Kunitz-type serine protease inhibitor IrSPI [Ixodes ricinus]
AAY66815.1:39-49 putative secreted protein [Ixodes scapularis]

AAM93615.1:39-49 putative secreted protein [Ixodes scapularis]

AAY66724.1:39-49 putative secreted salivary protein [Ixodes scapularis]
AAM93603.1:39-49 putative salivary secreted protein [Ixodes scapularis]
XP_049857520.1:13-21 uncharacterized protein LOC126338559 [Schistocerca gregaria]
KAH0813996.1:145-153 hypothetical protein GEV33_008795 [Tenebrio molitor]
KAHO0813996.1:864-872 hypothetical protein GEV33_008795 [Tenebrio molitor]

D

Q0J01963.1:135-146 lipocalin [Ixodes ricinus]

XP_040070709.1:135-146 unchar. protein LOC120843400, partial [Ixodes scapularis]
XP_042149846.1:142-153 unchar. protein LOC121837970 [Ixodes scapularis]
CAN8022051.1:135-146 unnamed protein product, partial [Ixodes persulcatus]
XP_066261118.1:49-59 E3 ubiquitin-protein ligase RNF13-like [Euwallacea similis]
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