[bookmark: OLE_LINK1]Supplemental information

Genomic evidence for low genetic diversity but purging of strong deleterious variants in snow leopards
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Extended Results 	
Genome assembly, annotation and evaluation of snow leopard 
A total of 271.36 Gb Nanopore, 613.25 Gb Hi-C, and 280.46 Gb Illumina sequencing data were generated by Nanopore PromethION, Hi-C, and Illumina HiSeq X10 platform, respectively (Additional file 2: Table S21). Based on the sequencing data, we obtained the chromosome-scale genome assembly of a wild female snow leopard, with the genome size of 2.41 Gb and contig N50 length of 107.74 Mb (Additional file 2: Table S22). The genome assembly contains 19 pseudo-chromosomes and 8 unplaced contigs (Fig S13, Additional file 2: Table S23). We identified a total of 948.68Mb (~39.33%) repeat elements in the assembled genome, with the top three categories being long interspersed nuclear elements (LINE, 22.92%), long terminal repeats (LTR, 5.58%), DNA transposons (3.61%), respectively (Additional file 2: Table S24). Total of 20,785 protein-coding genes were predicted in the genome assembly and 96.95% of them were functionally annotated (Additional file 2: Table S25–26). The BUSCO assessment of protein-coding genes based on mammalia_odb10 showed that the snow leopard genome harbored 99.0% of high conserved orthologues, of which 98.5% were classified as “complete and singlecopy”, 0.5% as “complete and duplicated” and 1% as “missing” (Additional file 2: Table S27).
Extended Methods
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[bookmark: OLE_LINK17][bookmark: OLE_LINK18]We extracted high-quality DNA using the QIAGEN® Genomic Kit. Then, we performed Nanopore sequencing, Illumina sequencing, and Hi-C sequencing. For the Illumina sequencing, we obtained the clean data of 280.46 Gb reads bases. For the nanopore sequencing, we generated the clean reads bases of 271.36 Gb, with an average read length of 21.75 Kb, a read length N50 of 30.99 Kb, and the longest read length being 319.07 Kb. We also performed Hi-C sequencing with Illumina NovaSeq platform and obtained the clean reads bases of 613.25 Gb. 
To obtain the high-quality chromosome-level genome of snow leopard, we first used pure Nanopore clean long reads to correct reads error and gained a consensus sequence with parameters of “read_cuoff = 1k, seed_cutoff = 35k” using NextDenovo (https://github.com/Nextomics/NextDenovo). Then we obtained a preliminary assembly genome by using “NextGraph” command. The draft genome was further polished based on Nanopore long reads and Illumina sequencing reads by using NextPolish (https://github.com/Nextomics/NextPolish) and a polished-assembly was obtained. Subsequently, Hi-C reads were mapped to the assembly genome by bowtie2 (version 2.3.2) [41] software with parameters “-end-to-end –very-sentitive -L 30”. Next, we assembled the contigs to 19 pseudo-chromosomes based on Hi-C clean reads data by using LACHESIS (http://shendurelab.github.io/LACHESIS/) and obtained the final genome assembly of snow leopard.
Genome assembly evaluation
To evaluate the quality of snow leopard genome assembly, we first identified the single-copy orthologs in mammals based on the BUSCO [42] (version 3, mammalia_odb10) databases. To further verify the completeness of our genome assembly, we mapped the Illumina paired-end short reads to the assembly genome using bwa (version 0.7.12) and used samtools (v1.4) to estimate the the genome mapping rate and sequencing coverage. For GC-depth estimation, we mapped nanopore long reads to the assembly genome by using minimap2.
Repeat annotation
The repeat elements of snow leopard genome were annotated by using approaches of homologue-based and de novo prediction. We first used GMATA [43] to identify SSR for our final assembly. Tandem repeats Finder (TRF) [44] was used to identify the elements of tandem repeats. For scattered repeats, MITE-hunter [45] and LTR_finder [46] were employed to build TE library. De novo prediction was performed using RepeatModeler (www.repeatmasker.org/RepeatModeler/). Finally, RepeatMasker [47] was used to predict the repeat sequences based on the repeat sequence database. As a result, a total of 948,680,054 bp repeat elements, accounting for 39.33%, were identified in our snow leopard genome.
Annotation of protein-coding genes
[bookmark: OLE_LINK20][bookmark: OLE_LINK5][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK24]Based on the repeat-masked genome, we performed the protein-coding gene prediction with the combine approaches of the homology-based, transcriptomic data, and de novo gene prediction. We first assembled the potential transcripts of our reference genome by using three software including hisat2 [48], stringtie [49] and Trinity [50]. PASA [51] was then used to align these transcripts back to the genome for gene structure prediction. To further discover additional genes, we used braker2 to predict genes based on the alignment of transcripts. For the de novo annotation, we used human models as references to predict genes by using Augustus [52] and Genescan [53]. For the homology annotation, we aligned protein-coding genes of domestic cat, cattle, cheetah, dog, human, horse, lion, rat, and tiger to the snow leopard genome using GeMoMa [54], with the human as the reference. We then integrated results from above three methods using EVidenceModeler [55] to obtain preliminary gene predictions. After filtering using EVidenceModeler, finally we predicted a total of 20,785 protein-coding genes with an average gene length of 43,284 bp, an average CDS length of 1,660 bp, an average exon count of 9 per gene, an average exon length of 175 bp, and an average intron length of 4,835 bp. For the function annotation of genes, five databases (SwissProt [56], KEGG, GO and NR) were used. Finally, we found that a total of 20,152 genes (96.95%) could be annotated functionally.
DNA extraction, libraries construction, sequencing of snow leopard historical samples
The experiment procedures of DNA extraction, libraries construction, and sequencing, for three historical samples followed the methods of Dabney et al. (2013) [57] and Wang et al. (2019) [58]. Briefly, skin samples were first shaved with a sterilized razor blade to remove fur. For each sample, 25 mg was cut into pieces (<1 mm³) and were further placed into PCR-clean 2.0 mL DNA LoBind tubes and rinsed in 70% ethanol. The mixture was vortexed for one minute at 13,200 rpm, and the supernatant was discarded. This process was repeated three times, followed by ethanol evaporation at 40 °C for five minutes. The remaining skin samples were used to prepare 50 µL of DNA extract per sample, following the Dabney et al. (2013) protocol. Sample preparation was conducted in a clean room at the Laboratory on Molecular Paleontology, the Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences, Beijing, China. 
Libraries were prepared using a double-stranded library preparation protocol. To remove characteristic ancient DNA deamination, libraries were treated with uracil-DNA glycosylase (UDG) and endonuclease VIII. All libraries were PCR amplified with AccuPrimePfx DNA polymerase, and sample-specific indexes were added to both P5 and P7 adapters during amplification. Library concentrations were measured using a NanoDrop 2000 spectrophotometer and a DNA-1000 chip on the Agilent Bioanalyzer 2100. All libraries were sequenced on an Illumina HiSeq Xten platform. Adapters and duplicate reads were removed. Finally, we used pileupCaller (GitHub-stschiff /sequenceTools) to perform random allele haploid calling with the option of “-majorityCall -downSampling -minDepth 3” based on the “high confidence” SNP set of modern individuals. 
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