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Text. S1 Sequencing and bioinformatics analysis
For sequencing experiment procedures, first, a paired-end (PE) library was constructed using NEXTflexTM Rapid DNA-Seq (Bioo Scientific, Austin, TX, USA). Then, bridge PCR and sequencing were performed on Illumina NovaSeq/Hiseq Xten (Illumina Inc., San Diego, CA, USA) using NovaSeq Reagent Kits/HiSeq X Reagent Kits. For bioinformatics analysis, data analysis started from the original sequence. Firstly, the original sequence was optimized by breaking up, slitting quality, and pollution removal. Then, the optimized sequences were used for splicing assembly and gene prediction, and the obtained genes were annotated and classified in terms of species and function, including NR, EggNOG, KEGG, etc. For the statistics of raw data, multiple samples were parallel mixed sequencing, and an Index tag sequence was introduced into the sequence of each sample to indicate the source information of the sample. The data of each sample were distinguished according to the Index sequence, and the extracted data were saved in fastq format (version 0.20.0). The corresponding software was used to conduct data quality control based on the original sequencing data, and the low-quality and N-containing reads in the data were cut out to obtain sequences of better quality required for subsequent analysis. Through the corresponding splicing software, the corresponding splicing sequence was selected, and the sequence with the best splicing effect was selected to predict the open reading frames (ORFs) results. ORFs in contigs were identified using MetaGen (version 1.1.2) (https://metagene.cb.k.u-tokyo.ac.jp/). Genes with nucleic acid lengths greater than or equal to 100bp were selected and translated into amino acid sequences. Gene sequences predicted from all samples were clustered with CD-HIT software (version 4.6.1) (http://www.bioinformatics.org/cd-hit/), each class took the longest sequence of the gene as a representative, and built the redundant gene set. SOAPaligner (version 2.2.1) software was used to align high-quality reads of each sample with non-redundant gene sets, and the abundances of genes in the corresponding samples were counted. DIAMOND (version 0.9.19) (http://ab.inf.uni-tuebingen.de/software/diamond/) was used to compare the not redundant genes set with the NR database (then type: BLASTP), and species annotation was obtained through the corresponding taxonomic information database of NR library, and then the abundances of the species were calculated using the sum of gene abundances of the corresponding species
Table S1. The physicochemical properties of feedstocks and samples in composting.
	Samples
	pH
	TKN (%)
	OM (%)
	Moisture (%)
	Temperature

	Sludge
	6.08 ± 0.05
	3.90 ± 0.01
	0.49 ± 0.19
	74.84 ± 0.69
	-

	Hay
	6.03 ± 0.03
	1.02 ± 0.02
	0.91± 0.22
	9.80 ± 0.81
	-

	Pig manure
	7.94 ± 0.03
	1.03 ± 0.03
	63.86 ± 0.54
	59.99 ± 1.03
	-

	Cow manure
	7.2 ± 0.15
	2.08 ± 0.25
	86.63 ± 0.01
	80.89 ± 0.59
	-

	Cane marrow
	6.04 ± 0.02
	0.76 ± 0.06
	95.91 ± 0.09
	8.49 ± 0.59
	-

	SD/HY-heating period
	6.14 ± 0.09
	1.51 ± 0.04
	80.50 ± 0.12
	66.31 ± 0.60
	29.23±0.05

	SD/HY-thermophilic period
	7.18 ± 0.12
	1.52 ± 0.01
	80.36 ± 0.22
	57.36 ± 0.83
	54.80±0.08

	SD/HY-cooling period
	6.93 ± 0.07
	2.41 ± 0.01
	61.52 ± 0.32
	64.53 ± 0.89
	32.83±0.17

	SD/HY-maturation
period
	6.27 ± 0.07
	2.96 ± 0.03
	55.76 ± 0.29
	58.01 ± 0.90
	27.47±0.09

	PM/CM-heating period
	8.13 ± 0.03
	0.80 ± 0.04
	85.25 ± 1.66
	57.62 ± 1.38
	29.00 ± 0.02

	PM/CM-thermophilic period
	7.82 ± 0.03
	0.90 ± 0.02
	79.66 ± 0.28
	59.54 ± 0.60
	57.87 ± 0.05

	PM/CM-cooling period
	7.43 ± 0.01
	1.35 ± 0.01
	73.89 ± 1.21
	59.20 ± 1.01
	45.77 ± 0.05

	PM/CM-maturation
period
	7.76 ± 0.02
	1.82 ± 0.01
	64.44 ± 0.25
	44.13 ± 1.92
	33.00 ± 0.08

	DM/CM-heating period
	7.09 ± 0.04
	1.21 ± 0.02
	90.24 ± 0.24
	67.56 ± 0.01
	34.00 ± 0.02

	DM/CM-thermophilic period
	7.11 ± 0.02
	1.41 ± 0.02
	91.50 ± 0.13
	66.21 ± 0.01
	56.30 ± 0.05

	DM/CM-cooling period
	7.91 ± 0.06
	2.10 ± 0.03
	89.50 ± 0.54
	66.70 ± 0.03
	38.50 ± 0.08

	DM/CM-maturation
period
	7.95 ± 0.03
	2.70 ± 0.04
	83.77 ± 0.32
	66.42 ± 0.10
	33.50 ± 0.15














Note: TKN - total Kjelner nitrogen; OM - organic matter; C/N - carbon-to-nitrogen ratio. (All samples had three parallel data sets, and the data in the table is mean ± standard deviate

