
1 
 

 

Figure S1. The strategy for database searches for putative M. domestica antimicrobial peptides. For the BLASTP 
search, the expect threshold was set to 0.05 with the BLOSUM62 matrix. The Existence 11 and extension 2 were 
chosen in Gap costs. For the TBLASTN search, two databases, the whole genome shotgun and nucleotide 
collection databases, were used, with the following algorithm parameters: expect threshold of 0.05, the 
BLOSUM62 matrix and the Existence 11 and extension2 for gap costs. In PHI-BLAST, the word size was set to 3 
and expect threshold 0.05, with the BLOSUM62 matrix. For short input sequences, an automatically adjust 
parameters are used in both BlASTP and TBLASTN. 
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Figure S2. Multiple sequence alignment (MSA) of defensins. MdDefensins all are derived from the housefly. Cysteines involved in the formation of disulfide bridges are 
colored in yellow. Conservation replacements are shadowed in grey. Consensu/70% (Con.): - (negative), * (Ser/Thr), l (aliphatic), + (positive), t (tiny), a (aromatic), c 
(charged), s (small), p (polar), b (big), h (hydrophobic). # represents the defensins previously known. Phase 0 introns are marked by a black perpendicular line. The RXXR 
motif and its variants are highlighted in red box. The external N-terminus residues are shadowed in cyan. Dm: Drosophila melanogaster (GenBank: P36192.1), Lucifensin: 
Lucilia sericata (PDB:2LLD), Pt: Protophormia terraenovae (GenBank: P10891.2), Sb: Simulium bannaense (GenBank: AJP36711.1). 
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Figure S3. MSA of MdEppins. Cysteines involved in the formation of disulfide bridges are colored in yellow. Conservation replacements are shadowed in grey. Basic 
residues (K, R, H) and acidic residues (E, D) are highlighted in blue and red, respectively. The P1 amino acids are italicized and shadowed in cyan-blue. Conserved 
disulfides, α-helix and two-stranded β-sheets are also indicated at the bottom. The phase1 intron were boxed in green. &: The signal peptide and the kuntiz-domain in the 
human eppin are displayed. Conserved disulfide bridges are indicated at the bottom. Gm: Galleria mellonella (GenBank: AAK40037.1), Hm: Homo 
sapiens(GenBank:AAG00547.1), PP: Pseudechis porphyriacus(GenBank: sp_B5G6G6.1). 
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Figure S4. MSA of MdMuslins. Cysteines involved in the formation of disulfide bridges are colored in yellow. Conservation replacements are shadowed in grey. Basic 
residues (K, R, H) and acidic residues (E, D) are highlighted in blue and red, respectively. The P1 amino acids are italicized and shadowed in cyan-blue. Residues split by 
phase 1 introns are shadowed in green. α-helix and β-sheets are also indicated at the bottom together with the potential disulfides being showed with black lines, and the 
fourth bridge by dotted line. Aae: Aedes aegypti (GenBank: ABF18209.1). Aal: Aedes albopictus (GenBank: JAC06964.1), Ac: Apis cerana (GenBank: AGW24880.1), Cs: Channa 
striata(GenBank: CDG86164.1), Cp: Culex pipiens pallens (GenBank: AFN41343.1), DaCOW: Drosophila ananassae(GenBank: XM_001953924.3:219-270), Df: Drosophila ficusphila 
(GenBank: XP_017047190.1), Ds: Drosophila simulans(GenBank: XP_002105007.1). 
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Figure S5. MSA of SVWC AMPs. Cysteines involved in the formation of disulfide bridges are colored in yellow. Conservation replacements are shadowed in grey. Basic 
residues (K, R, H) and acidic residues (E, D) are highlighted in blue and red, respectively. Residues split by phase 1 and 2 introns are boxed in green and red, respectively. 
α-helix and β-sheets are also indicated at the bottom together with the potential disulfides being showed with black lines. Bm: Bombyx mandarina (GenBank: 
XP_028031732.1), Dw: Drosophila willistoni (GenBank: XP_015032364.1), Granularin: Lymnaea stagnalis (GenBank: AAS20460.1), Lv: Litopenaeus vannamei (GenBank: 
HQ541159.1). 
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Figure S6. MSA of Crustins. Cysteines involved in the formation of disulfide bridges are colored by yellow. Conservation replacements are shadowed in grey. Basic 
residues (K, R, H) and acidic residues (E, D) are highlighted in blue and red, respectively. Phase 1 intron are shadowed in green. Disulfide bridges in the WAP domain are 
displayed by black lines, along with the ones in C-terminus of MdCrustin3 and 4, and ArwaprinThr1 in red. Ar: Athalia rosae (GenBank:XP_012251600.1), Bt: Bombus terrestris 
(GenBank:XP_020719905.1), Fb: Farfantepenaeus brasiliensis(GenBank: ABQ96197.1), Fp: Farfantepenaeus paulensis (GenBank: ABM63361.1), Mr:Macrobrachium rosenbergii 
(GenBank: ABQ41252.1), Pp: Portunus pelagicus (GenBank:AFN37210.1), Si: Solenopsis invicta (GenBank: XP_011162709.1),St: Scylla tranquebarica (GenBank: AFI56572.1). The 
Gly-rich, Cys-rich, Aromatic-rich, Pro-peptide, WAP are boxed in light green, blue, green, red and golden, respectively. The expand C-terminal domain in MdCrustin1and 
2 is boxed in purple. While the C-terminal domain in MdCrustin3 and 4, and ArwaprinThr1 is boxed in orange. 

 

Figure 7. Domesticins. The percentage of proline in mature peptide are calculated. Proline residues in mature peptide are shadowed in pink. Basic residues (K, R, H) and 
acidic residues (E, D) are highlighted in blue and red, respectively. # represents the peptides previously known. DsIp18: Drosophila serrata (GenBank: XP_020804442.1). 

 

Figure S8. MSA of Diptericins. The percentage of prolines and glycines in the proline-rich and the glycine-rich domains are calculated, respectively. Proline residues in the 
mature peptide are shadowed in pink, and the glycine residues in the mature peptides are shadowed in dark red. Basic (K, R, H) and acidic residues (E, D) are highlighted 
in blue and red, respectively. The position of a phase 0 intron is denoted by black line. # represents the peptides previously known. Dm: Drosophila melanogaster (GenBank: 
AAB82521.1). 
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Figure S9. MSA of Edins. Glycine residues in the mature peptides are shadowed in dark red. The RXXR motif in the propeptides are in red box. Basic (K, R, H) and acidic 
residues (E, D) are highlighted in blue and red, respectively. The percentages of glycines in the mature peptides are calculated. # represents the peptides previously known. 
Dm: Drosophila melanogaster (GenBank: NP_730278.1). 
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Figure S10. MSA of AttacinA. Glycine residues in the mature peptides are shadowed in dark red. Basic (K, R, H) and acidic residues (E, D) are highlighted in blue and red, 
respectively. The percentage of glycines in the N-terminal attacin domain, G1 and G2 domain are separately calculated. The RXXR motif is boxed with red color, which 
does not exist in attacinA in M. domestica. The position of phase 2 intron is shadowed in red. # represents the peptides previously known. DmAttacinA: Drosophila 
melanogaster (GenBank: ABS52579.1), DmAttacinB: Drosophila melanogaster (GenBank: Q9V751.2). 
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Figure S11. MSA of AttacinC. Proline residues in the propeptide and glycine residues in the mature peptides are shadowed in pink and dark red, respectively. The 
percentages of glycines in the N-terminal attacin domain, G1 and G2 domain, and the prolines in the propeptides are separately calculated. Basic residues (K, R, H) and 
acidic residues (E, D) are highlighted in blue and red, respectively. The RXXR motif is boxed in red. Phase 2 intron is shadowed in red. # represents the peptides previously 
known. Dm: Drosophila melanogaster (GenBank: NP_523729.3). 

 

Figure S12. MSA of AttacinD. Glycine residues in the mature peptides are shadowed in dark red. Basic (K, R, H) and acidic residues (E, D) are highlighted in blue and red, 
respectively. The percentages of glycines in the N-terminal attacin domain, of G1 and G2 domains are separately calculated. The phase 2 intron is shadowed in red. Note: 
no signal peptide exists in AttacinD. Dm: Drosophila melanogaster (GenBank: NP_524391.2). # represents the peptides previously known. 


