Supplementary Materials

Table S1. Identification of Mialostatin by mass spectrometry

Equal protein amounts (2.5 pg) of gut tissue and gut lumen contents of /. ricinus adult
females were reduced with DTT, alkylated with iodacetamide, and digested in parallel with
trypsin or chymotrypsin. Peptide digests were reconstituted in 0.1% formic acid and
separated on a PepMap RSLC C18 analytical column (2 um, 15 cm X 75 pm, Thermo Fisher
Scientific) using a linear gradient of acetonitrile. The LC-MS/MS analysis was performed on
the UltiMate 3000 RSLCnano system (Thermo Fisher Scientific) coupled to Orbitrap Fusion
Lumos (Thermo Fisher Scientific). MS scans were recorded from 350 to 2000 m/z in
orbitrap; in MS/MS mode the fragmentation spectra were acquired within the mass range of
100-2000 m/z. Proteome Discoverer 2.4 (Thermo Fisher Scientific) was used for protein
identification against the UniProtKB/Swiss-Prot and TTEMBL databases. Peptide coverage of
the mature Mialostatin sequence at a mass accuracy of <5 p.p.m. is indicated.

Ticks Sample Sequence coverage (%)
Fully fed Gut tissue 71

Gut lumen content 48
5 Days after detachment Gut tissue 49

Gut lumen content 11

S-1



Table S2. X-ray data collection and refinement statistics

Data collection

Space group
Cell dimensions

a, b, c(4)

o By (%)
Number of molecules in AU
Wavelength (A)
Resolution range (A)
Number of unique reflections
Redundancy/multiplicity
Completeness (%)
Rmcrgc
Average 1/s(I)
Wilson B (A?)

Refinement

Resolution range (A)

No. of reflections in working set
No. of reflections in test set

R value (%)

Riree value (%)

RMSD bond length (A)

RMSD angle (°)

Number of atoms in AU

Number of protein atoms in AU
Number of water molecules in AU

Ramachandran plot
Residues in favored regions (%)
Residues in allowed regions (%)

P2,22

81.11, 81.12, 162.33
90.00, 90.00, 120.00
2
0.918
42.9 - 1.55 (1.65 - 1.55)
46381 (4528)
21.2(21.5)

99.90 (99.25)
0.084 (1.203)
21.95 (2.00)
19.54

42.9-1.55 (1.65 - 1.55)
44052 (4528)
2328 (237)
17.76
20.83
0.017
1.94
2243
1809
371

2.34
97.66
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Table S3. Primer sequences

Amplicon name

Forward primer 5° - 3"

Reverse primer 5" - 3°

Mialostatin cloning

CATATGATGGGGTCGGCGAGCA

CTCGAGCTAGACATCATTAGGA

Mialostatin RT-PCR

GAGGTGCAGACTCAGATTGTGG

GCATACAGCTTCAACCTTGTTTGTC

Ef1 RT-PCR

ACGAGGCTCTGACGGAAG

CACGACGCAACTCCTTCAC




1ISdb-5746 Ixodes scapularis
1ISdb-6864 Ixodes scapularis
ISdb-6862 Ixodes scapularis
ISdb-6863 Ixodes scapularis
KY348759 Iristatin - Ixodes ricinus
1ISdb-6829 Ixodes scapularis
1ISdb-9435 Ixodes scapularis
ISdb-6861 Ixodes scapularis
1ISdb-12423 Ixodes scapularis
AJ547803.1 Ixodes ricinus
1Sdb10482 Ixodes scapularis
29 27, AY547735.1 Ornithodoros moubata cystatin-2
99 GFJQ02007880.1 TSA: Ornithodoros moubata
AAS55948.1 cystatin-2 precursor Ornithodoros moubata
JAW02559.1 Lysine-specific histone demethylase partial Ornithodoros moubata

g8 99 GGLE01006787.1 TSA: Ornithodoros turicata
MBY10913.1 cystatin-2 precursor Ornithodoros turicata
66 MAA25951.1 Cystatin-2 Ornithodoros erraticus

}88 MAA44403.1 Cystatin-2 Ornithodoros erraticus
KC816584.1 Rhipicephalus appendiculatus (cys2a)
67 Egg}g%g} Eﬂipicepna:us microp:us gcysggg
582. ipicephalus microplus (cys
L gi|1073696558| TSA: Amblyomma aureolatum
1ISdb-8980 Ixodes scapularis
88 EU019714.1 Haemaphysalis longicornis
53 DQ364159.1 Haemaphysalis longicornis (cyst-2)
KX094566.1 Haemaphysalis flava
KC816583.1 Rhipicephalus microplus (cys2e)
30 EU426545.1 Haemaphysalis longicornis cystatin (cyst-3)
79 KJ885300.1 Dermacentor silvarum
92 HQ904072.1 Dermacentor silvarum cystatin (C-1)
] 98 KM588295.1 Rhipicephalus microplus (Cys2c)
1?9 KC816581.1 Rhipicephalus microplus (cys2c)

1ISdb-1779 Ixodes scapularis

50 ISdb-1780 Ixodes scapularis
Mialostatin - Ixodes ricinus @
KP253747.1 Ixodes ovatus (cys2a)

ISdb-1781 Ixodes scapularis
JO843747.1 TSA: Amblyomma maculatum
gi|604816396| Amblyomma triste
gi|604802835| TSA: Amblyomma cajennense
KP142980.1 Rhipicephalus microplus cystatin-3
JX082307.1 Rhipicephalus appendiculatus
KM588365.1 Rhipicephalus haemaphysaloides
KC816580.1 Rhipicephalus microplus (cys2b)
KM588294.1 Rhipicephalus microplus (Cys2b)
AB510962.1 Haemaphysalis longicornis HISC-1
88 60 ISdb-5803 Ixodes scapularis
ISdb-8666 sialostatin 2 Ixodes scapularis

88 ISdb-4553 sialostatin 1 Ixodes scapularis
96 1ISdb-1556 Ixodes scapularis
99 ISdb-1557 Ixodes scapularis
1ISdb-3539 Ixodes scapularis

97, EF633981.1 Ornithodoros parkeri
97 ABR23498.1 Ornithodoros parkeri
22 ACB70345.1 Ornithodoros coriaceus

100 ACB70343.1 salivary cystatin 2 Ornithodoros coriaceus
MAA35372.1 Ornithodoros erraticus

30: MAA44053.1 Ornithodoros erraticus
JAR86737.1 Carios mimon
[ GCJJ01000278.1 TSA: Ornithodoros rostratus

65 90 MBY08136.1 Ornithodoros turicata
36 MBY08494.1 Ornithodoros turicata

25 JARB6551.1 secreted cystatin Carios mimon
AY521024.1 Ornithodoros moubata

MBY08525.1 Ornithodoros turicata
MAA24772.1 Ornithodoros erraticus
—ZSE MAA28634.1 Ornithodoros erraticus
97 MAA33067.1 Ornithodoros erraticus

— gb|GEYZ01022454.1| TSA: Platynothrus peltifer
49— JAWO03963.1 Cystatin type 1 Ornithodoros moubata

23

24

Figure S1: The phylogenetic tree of 71 cystatins from both Ixodidae and Argasidae tick
species was prepared by using the maximum likelihood method and JTT matrix-based model
(1). The bootstrap consensus tree is inferred from 1000 replicates (2). Branches
corresponding to partitions reproduced in less than 20% bootstrap replicates are collapsed.
The percentage of replicate trees in which the associated taxa clustered together in the
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bootstrap test (1000 replicates) are shown next to the branches. Evolutionary analyses were
conducted in MEGA X (3).
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Figure S2: Detection of Mialostatin in midgut of blood fed ticks
Full view on Western blot presented in Figure 3A, left. Bands at higher molecular weight
than 13kDa probably represent Mialostatin multimers or complexes.
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Figure S3: Detection of Mialostatin in midgut of serum fed ticks

Full view on Western blot presented in Figure 3A, right. Lanes differ in protein load and only
lane in the right was used for Figure 3A. All samples represent luminal fluid collected from
tick midgut after fully fed. Bands at higher molecular weight than 13kDa probably represent
Mialostatin multimers or complexes.
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Figure S4: Detection of 1. ricinus cathepsins L in midgut of blood fed ticks
Full view on Western blot presented in Figure 3B.
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