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Figure S1. Nucleotide and amino acid sequence of T. brontispae 4CL4-like. The predicted secretion signal peptide is shaded. A polyadenylation signal near the 3′ end is underlined. The substrate binding sites and catalytic sites are marked by “■” and “▲”, respectively. Putative N-linked and O-linked glycosylation sites are labeled with “□” and “○”, respectively.
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Figure S2. A section of sequence alignments of Tb4CL4-like and 21 proteins that show more than 25% identity to Tb4CL4-like from the Universal Protein Resource (UniProt). Accession numbers of the sequences are listed in Table S2.
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[bookmark: _GoBack]Figure S3: Expression of recombinant Tb4CL4-like induced by different concentrations of isopropyl-β-D-thiogalactopyranoside (IPTG) at 16 °C (A) and analysis of its solubility (B). (A): Lane 1, no IPTG induction; lanes 2–4, concentration of IPTG was 0.5, 0.8 and 1 mM, respectively. (B): Lane 1, no IPTG induction; lane 2, homogenate after IPTG induction; lane 3, supernatant after IPTG induction; lane 4, precipitate after IPTG induction. The positions and sizes (in kDa) of the weight standards in lane M are indicated. The target band is marked by a red arrow.
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Figure S4. Phylogenetic relationships of Tb4CL4-like and other Class I adenylate-forming enzyme members from plants and insects. The amino acid sequences of the complete proteins were aligned with the BLAST tool (https://blast.ncbi.nlm.nih.gov/Blast.cgi) to construct the fast minimum evolution tree (Max seq difference, 0.85; Distance, Grishin protein). Tb4CL4-like and plants are shaded in yellow and purple, respectively.
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