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For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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Study description

Research sample

software (v3.23) was used to compare the target genome with the reference genome to determine the collinearity between the genomes.
The raw transcriptomic reads of were first filtered using fastp to remove the reads that contained 10 low-quality bases (base quality score
less than 20) or lengths shorter than 36 bp. Then, the resulting high-quality (HQ) reads were aligned to the K. variicola reference genome (K.
variicola strain FH-1) using hisat2. After alignment, the read counts for each gene were extracted using htseq-count. The gene expression
profiles of triplicate transcriptomes in the two groups were compared with PCoA, which inspected one outlier dataset in each group (due to
unexpected experimental errors) that was discarded from downstream analysis. Differential expression (DE) at the gene level in our two
groups (group a and group b) was evaluated using edgeR version 3.30.3, implemented in R 4.0.3. The p-values presented were adjusted for
multiple testing with the procedure of Benjamini and Hochberg to control the type I error rate, and a cutoff of p ! 0.05 was used as a
threshold to define differential expression. Kraken2 was used to check for contamination in the RNA-seq data.

The 16S rRNA gene amplicon sequence and complete genome sequence of strain EMBL-1 strain generated in this study have been deposited in the National Center
for Biotechnology Information (NCBI) database under accession code MZ475068 and CP079802, respectively. The raw transcriptomic data were uploaded to the
National Center for Biotechnology Information (NCBI) database under accession code PRJNA866083. The mass spectrometry proteomics data have been deposited
to the ProteomeXchange Consortium via the PRIDE partner repository with the dataset identifier PXD035850. Source data are provided with this paper.
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We hypothesized that the intestinal microbiota of S. frugiperda larva should play an essential role in digesting PVC film, which
enabled the observed and experimentally verified larval survival on PVC film. To test this hypothesis and validate the larval ability to
live on PVC film, 130 4th-instar larvae with the same growth status were divided into four groups: 1) the control group (starvation, 15
pcs), 2) the Corn group (fed corn leaves, 35 pcs), 3) the PVC group (fed PVC film, 50 pcs), and 4) the Atibiotic group (fed corn leaves
with gentamicin for 3 d, and then PVC film, 30 pcs) . The body weight of all the numbered larvae were measured after 24 h of
starvation and after the 5-day experiment. By the end of the experiment, the excreted feces of each experimental group were
collected, and the number of survivors was counted. The numbers of culturable cells in the intestinal microbiota in Antibiotic group
and Corn group were also determined. Subsequently, the surviving larvae in the Corn group and PVC group were dissected under
aseptic conditions to obtain intestinal samples.The intestines of every 10 larva in the Corn group or PVC groups were combined and
counted as one replicate sample. Three replicates in each group were used for intestinal microbial DNA extraction and sequencing,

which were labeled and temporarily stored at 4 ℃ until further operation.

During in-lab cultivation of an agriculturally invasive pest Spooptera frugiperda, we accidentally found that the larvae could bite and
digest the plastic film of PVC for survival.To test this hypothesis and validate the larval ability to live on PVC film, 130 4th-instar larvae
we breeding with the same growth status were used to conduct research.




