Methods S1
RNA extraction, Transcriptome sequencing and data analysis
[bookmark: _GoBack]For RNA samples, flower buds were collected at three developmental stages "match-head" (MH), "square growth midpoint" (SM), and one-day post anthesis (1DPA) ovule in the three biological replicates for all the three materials from field trial conducted in 2021. The isolation of total RNA was done using a hot borate RNA isolation method, from cotton seedlings [1]. Paired-end sequencing (150 bp) was executed on the Illumina Hiseq 2500 platform in accordance with the suggested procedure after initial quality assessments and preparations. FastQC [2] and PRINSEQ [3] were used for quality control. TopHat2 [4] was used to align the clean reads to the upland cotton genome. The assembly of the mapped reads was done using Cufflinks. After the final transcriptome generation, StringTie 1.3 was used with Ballgown [5] to measure the levels of expression. Using String-Tie 1.3, mRNAs expression profiles were calculated in the FPKM form. For the identification of the differentially expressed mRNAs between the two samples, the criteria |log2FC| ≥ 2 and P-adj (adjusted P-value)≤0.05 were used [6]. The Density Estimator of the R software package was used to carry out expression-level dominance analysis according to the method described by Shahzad, Zhang, Guo, Qi, Bao, Zhang, Zhang, Wang, Tang and Qiao [7] and using this method, the expression statistics between the two parents and their resultant hybrid were divided into 12 possible groups. Expression of genes in hybrids can be additive (first and second groups), paternal expression dominant (third and fourth groups), maternal expression dominant (fifth and sixth groups), and transgressive expression lower or higher than both parents (seventh to twelfth groups). To compensate for gene length bias in DEGs, GO developed an enrichment analysis of differentially expressed genes (DEGs) based on the decentralized hypergeometric Wallenius distribution. Statistical enrichment of DEGs in KEGG pathways (www.kegg.jp/kegg/kegg1.html) was investigated using the KOBAS tool. Clustering of highly enriched functional GO terms was performed using the REViGO tool (Function).
Small RNA sequencing and data processing
Polyacrylamide gel electrophoresis was used to separate sRNAs from total RNAs. The 15–30 nt-long RNAs were extracted and eluted using 0.3M NaCl, from the gel. After being precipitated in ethanol, small RNAs were dissolved in 5μl of RNase-free water. Following the instructions provided by the manufacturer, NEBNext1 Multiplex Small RNA Library Prep Set was used to create small RNA-seq libraries with three biological replicates (NEB, Ipswich, Massachusetts). The sRNA-seq libraries were sequenced using the Illumina platform. The first 30 nucleotide adaptor sequences were then deleted using a custom Perl script. To avoid including datasets with tRNA products and potentially degraded rRNA, the trimmed sRNA reads were compared to the tRNA and rRNA databases of NCBI. Using Bowtie, [8], the remaining trimmed reads were mapped to the cotton reference genome, with only perfect matches allowed. Only the reads that were mapped to unique loci, after mapping, were taken into consideration for further analysis. A cluster with at least three small RNA reads was designated as a sRNA cluster, and sRNA clusters separated by 200 nt were combined. 
Moreover, to identify the conserved miRNAs, the sequences, were aligned with known miRNAs from miRBase http://microrna.sanger.ac.uk/seguence/index.hMHl (Release 22.1) with no more than two mismatches, where gaps are counted as mismatches. The flanking genomic sequence of certain small RNAs were folded with MIREAP https://sourceforge.net/projects/mireap/, followed by secondary structure prediction with Mfold, which yielded potential novel miRNAs [9]. The miRNA precursor sequences that can fold into and produce a hairpin secondary structure including the 21 nt mature miRNA sequence from one arm and the miRNA* generated from the opposite arm, both forming a duplex with two nucleotide 3' overhangs, were key criterion for choosing miRNA candidates [10]. The approach and criteria for miRNA target prediction were followed as described by Ghorbanzadeh, Hamid, Jacob, Mirzaei, Zeinalabedini, Abdirad, Atwells, Haynes, Ghaffari and Salekdeh [11], Guo, Kuang, Zhao, Deng, He, Wan, Tao, Wang, Wei and Li [12] and Liu, Liu, Zhang, Liang, Luan and Ma [13]. In this study, only three mismatches between potential mRNA targets and miRNA sequences were permitted. The predicted targets' biological functions were obtained from the Universal Protein Resource (http://www.uniprot.org).
DNA isolation, whole genome bisulfite sequencing, alignment and identification of differentially methylated regions (DMRs)
The cotton samples used for bisulfite sequencing were the same as those used for transcriptome analysis, and there were two biological replicates. The CTAB method with slight modifications was used to isolate genomic DNA from the cotton samples [14]. To prepare the library for bisulfite sequencing, high-quality DNA from all samples was sonicated to an average size of 100 to 300 bp (Covaris, Massachusetts, USA). After end-repairing genomic segments, the ends were ligated with TrueSeq methylated adaptors. Sodium bisulfite was used to treat the genome fragments ligated with the adaptors [15]. Desalting, size selection, PCR amplification, and size selection were carried out following bisulfite treatment. Deep bisulfite sequencing (> 30) on the HiSeq 2000 platform was then performed on the relevant libraries (Illumina, San Diego, USA). To eliminate low-quality reads and adaptor sequences, raw reads were cleaned up with the NGSQC Toolkit (v2.3) using default parameters [16]. Duplicate reads were removed by mapping to the cotton genome (MH-1 genome sequence) with Bismark (v0.8) using default parameters [17].
When the high-quality filtered reads were aligned to the cotton chloroplast genome to assess the bisulfite conversion efficiency, it was found that more than 99% of the cytosines in the genome were changed to thymine(s) in the chloroplast, indicating a very high bisulfite conversion. The methylated cytosines (mCs) in the cotton genome were detected with a significance value of 0.001 and a sequencing depth of 5 reads, as described in Zhang, Guo, Qi, Zhang, Tang, Wang, Qiao, Zhang, Feng and Zuo [18]. The degree of methylation was calculated by counting the number of methylation call at a particular cytosine site out of all reads in the sequencing data at that site [18]. Circos plots with a window size of 100 kb were used to visualize DNA methylation patterns in the cotton genome. Modified Perl scripts were used to assess the DNA methylation density of genes/TEs and their 2 kb surrounding regions.
Differential methylation analysis between hybrid and its parental lines was performed for each genotype within each 100-bp bin in the cotton genome. Differential methylation analysis was performed for bins containing at least three cytosine residues and covered by at least five reads. The methylation levels of the hybrid and its parental lines were compared in two bins with the same genomic coordinates. The Fisher's exact test followed by a sliding linear model (SLIM) correction was used to determine the differentially methylated bins with a difference of at least 20% in the methylation level with a q-value of ≤0.01, as described in [19]. The consecutive differentially methylated bins (within a radius of 50 bp) were pooled and their distribution in different sequence contexts within the gene body and the 2 kb surrounding regions were analyzed, to identify the DMRs. Sites were classified into methylation patterns in the hybrid by comparing the level of methylation in F1 with the mean values of the parents (MPV), also using edgeR. A paired t-test with FDR and p-value of 0.01 was used to perform a significance test. 
Quantitative RT-qPCR expression validation of DEGs and DMGs
Fifteen DEGs, including eight differentially methylated genes (DMGs), were selected for qRT-PCR validation, and Oligo 7 primer analysis software [20], was used to design gene-specific qRT-PCR primers, which were subsequently synthesized commercially (BioSune Biotechnology, Shanghai, China). For qRT-PCR, 1 ng of total RNA (the same samples used in WGBS and RNAseq) was initially used for synthesizing first-strand cDNA with a PrimeScript. The RT Perfect Real Time Reagent Kit (RR037A, Takara, Japan) was used as directed by the manufacturer. The qRT-PCR was then carried out on a Mastercycler® ep realplex using TransStart® Top Green qPCR SuperMix (AQ131, TransGen Biotech, Beijing, China). Using cotton HISTONE H3 as an internal control and using the 2-ΔΔCt method, the relative expression level was evaluated [21].
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