Supporting information
1.The detailed information in animal experiments.
1. 1Study design, sample size and experiment animal information.
[bookmark: _Hlk150203317]The animal experiment was designed according to ARRIVE guidelines[1]. The experimental unit in this study is a single animal, Sprague-Dawley (SD) rat. Corresponding to our research point, the female SD rats were divided into 6 groups, including osteoporotic confirming group (OC, N=3), control confirming group (CC, N=3), TAK715 treating FS osteoporotic group (T-FSOVX, N=6), FS osteoporotic group (FSOVX, N=6), TAK715 treating FS control group (T-FSCON, N=6) and FS control group (FSCON, N=6). Considering the SD used in the cell experiments, the sample size in total was 36 SD rats. The sample size in each group was speculated according to previous study[2, 3] and statistical analysis. Simultaneously, the Replacement, Reduction and Refinement was also considered. Since the FS model was only built in left forearm, the self-control was available. Our animal processing surgery was conducted by seasoned doctor.  
1.2 Inclusion and exclusion criteria
In our study, the animals used were confirmed qualified by Laboratory Animal Center authorized by government and animal care center. The animals that were died, infectious or any other unexpected situation after surgery or during raising were excluded for subsequent analysis.
1.3 Randomization in animal studies.
	The randomization was performed using random number generator in excel. First, all 36 animals were randomized assigned by ear tag. Then the tag numbers match with random numbers generated by RAND function in excel 2021. Using random number, the SD rats were randomly assigned in the study groups. Each SD rat had an equal possibility into each group. All animals were fed equally and the cage number were also numbered and ranked by random numbers. Only one experimenter knew the random number matching.
1.4 Binding
	The bind method was use during the complete process of animal experiment. Only the experimenter who knew the random number matching was aware of the group allocation and this experimenter was not involved in the subsequent animal experiment steps. And the random number matching was public after all results were record.
1.5 Outcome measures
	In this current study, all outcome measures were clear with definite quantitative analysis or semi-quantitative analysis.

2.The detailed information in RNA sequencing and bioinformatics analysis 
2.1mRNA library construction and sequencing
Total RNA was isolated and purified using TRIzol reagent (Invitrogen, Carlsbad, CA, USA) following the manufacturer's procedure. The RNA amount and purity of each sample was quantified using NanoDrop ND-1000 (NanoDrop, Wilmington, DE, USA). The RNA integrity was assessed by Bioanalyzer 2100 (Agilent, CA, USA) with RIN number >7.0, and confirmed by electrophoresis with denaturing agarose gel. Poly (A) RNA is purified from 1μg total RNA using Dynabeads Oligo (dT)25-61005 (Thermo Fisher, CA, USA) using two rounds of purification. Then the poly(A) RNA was fragmented into small pieces using Magnesium RNA Fragmentation Module (NEB, cat.e6150, USA) under 94℃ 5-7min. Then the cleaved RNA fragments were reverse-transcribed to create the cDNA by SuperScript™ II Reverse Transcriptase (Invitrogen, cat. 1896649, USA), which were next used to synthesise U-labeled second-stranded DNAs with E. coli DNA polymerase I (NEB, cat.m0209, USA), RNase H (NEB, cat.m0297, USA) and dUTP Solution (Thermo Fisher, cat. R0133, USA）. An A-base is then added to the blunt ends of each strand, preparing them for ligation to the indexed adapters. Each adapter contains a T-base overhang for ligating the adapter to the A-tailed fragmented DNA. Single- or dual-index adapters are ligated to the fragments, and size selection was performed with AMPureXP beads. After the heat-labile UDG enzyme (NEB, cat.m0280, USA) treatment of the U-labeled second-stranded DNAs, the ligated products are amplified with PCR by the following conditions: initial denaturation at 95℃ for 3 min; 8 cycles of denaturation at 98℃ for 15 sec, annealing at 60℃ for 15 sec, and extension at 72℃ for 30 sec; and then final extension at 72℃ for 5 min. The average insert size for the final cDNA library was 300±50 bp. At last, we performed the 2×150bp paired-end sequencing (PE150) on an Illumina Novaseq™ 6000 (LC-Bio Technology CO., Ltd., Hangzhou, China) following the vendor's recommended protocol.
2.2Sequence and primary analysis:
Cutadapt software (https://cutadapt.readthedocs.io/en/stable/,version:cutadapt-1.9) was used to remove the reads that contained adaptor contamination, (command line: ~cutadapt -a ADAPT1 -A ADAPT2 -o out1.fastq -p out2.fastq in1.fastq in2.fastq -O 5 -m 100). And After removed the low quality bases and undetermined bases, we used HISAT2 software (https://daehwankimlab.github.io/hisat2/,version:hisat2-2.0.4) to map reads to the genome (for example:Homo sapiens Ensembl v96),(command line: ~hisat2 -1 R1.fastq.gz -2 R1.fastq.gz -S sample_mapped.sam). The mapped reads of each sample were assembled using StringTie (http://ccb.jhu.edu/software/stringtie/,version:stringtie-1.3.4d.Linux_x86_64) with default parameters (command line: ~stringtie -p 4 -G genome.gtf -o output.gtf -l sample input.bam). Then, all transcriptomes from all samples were merged to reconstruct a comprehensive transcriptome using gffcompare software After the final transcriptome was generated, StringTie and ballgownwere used to estimate the expression levels of all transcripts and perform expression level for mRNAs by calculating FPKM (FPKM = [total exon fragments / mapped reads(millions) × exon length(kB)]). The differentially expressed mRNAs were selected with fold change and p value by R package edgeR(https://bioconductor.org/packages/release/bioc/html/edgeR.html) or DESeq2 (http://www.bioconductor.org/packages/release/bioc/html/DESeq2.html),and then analysis GO enrichment and KEGG enrichment to the differentially expressed mRNAs. The GSEA desktop application (http://software.broadinstitute.org/gsea/downloads.jsp) is used for pathway enrichment analysis. The Cytoscape desktop application (http://www.cytoscape.org/download.php) is used for PPI network[4, 5]. 
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