High-quality assemblies of five phylogenetically diverse snakes
Supplementary Method
Sample collection
All five snake species in this study are native to and were collected in Hong Kong, China. Animals were caught by hand and euthanised with an overdose of tricaine methanesulfonate (1). Tissues (liver, heart, lung and/or muscle) were preserved with either liquid nitrogen or 90% ethanol, and stored at -80 °C until DNA extraction. Specimens and their associated tissues have been accessioned into the Lingnan Natural History Herpetology Collection (B. fasciatus [LINGU-HERP 00241], C. radiatus  [LINGU-HERP 00658], O. formosanus  [LINGU-HERP 01154], P. bivittatus  [LINGU-HERP 01145], T. albolabris  [LINGU-HERP 01155]). Permits to collect specimens (in particular P. bivittatus that is a protected wild animal under ordinance Cap. 170) were issued by the Government of the Hong Kong Special Administrative Region (HKSAR) [(161) in AF GR CON 09/51 Pt.7], and methods were approved by the HKSAR Government [Permit # (20-51) in DH/HT&A/8/2/8 Pt.1) and Lingnan University Ethics Committee [EC050/2021].

DNA extraction
Genomic DNA was extracted using the CTAB method. Weigh 20–30 mg of frozen tissue was ground into fine powder with a pre-cool pestle and mortar in liquid nitrogen. All the tissue powder was transferred to a 5 mL centrifuge tube. We immediately added 1000 μL CTAB lysis buffer (2 % CTAB, 20 mM EDTA, 1.4 M NaCl and 100 mM Tris-HCl (pH 8.0), 1% PVP) and 50 μL proteinase K (20 mg/mL). The tube was gently inverted then incubated at 56℃ for 1 hour with 700 rpm. Next, we added 5 µL of RNase A solution (100 mg/mL) and incubated it at 37℃ for 20 minutes. The samples were cooled to RT (room temperature), then an equal volume of phenol-chloroform-isoamyl alcohol (25:24:1 ratio) was added, and the tube was mixed by inverting. The tubes were centrifuged at RT at 10000 rpm for 10 minutes. We collected the upper aqueous phase and put it into a new tube. The Phenol-chloroform extraction steps were repeated once. We added two-thirds volume of absolute isopropanol and gently inverted the tubes before placing them at -20 ℃ for more than 30 minutes to promote full precipitation of the DNA. The tubes were centrifuged at 10000 rpm for 10 minutes at RT and the supernatant discarded. We added 1 mL 75% ethanol to wash the DNA pellet, then centrifuged at 10000 rpm for 2 minutes before discarding the supernatant. These washing steps were repeated once. Finally, we removed the supernatant and dried the DNA at RT for 3 minutes. We dissolved the DNA pellet in 200–400 µL TE Buffer and stored the extracted DNA at −20℃.

Hi-C experiment
The Hi-C experiment has been moderately modified based on the Hi-C 2.0 protocol (2). About 30 mg of tissue was homogenized with pestle and washed twice with 1000 μL 1X PBS (Phosphate-Buffered Saline). The tissues were fixed with 1000 μL of 1% formaldehyde solution and incubated for 15 minutes at RT (room temperature). To quench formaldehyde crosslinking, 120 μL of 2.5 M glycines was added and incubated for 5 minutes at RT, followed by 20 minutes on ice. Fixed tissues were pelleted by centrifugation at 2000 ×g for 10 minutes at 4 ℃. The pellet was resuspended in 500 μL of ice-cold lysis buffer (10 mM Tris-HCl pH 8.0, 10 mM NaCl, 0.2% IGEPAL-CA630, 1X protease inhibitor cocktail) and incubated on ice for 15 minutes. Nuclei were pelted at 2000 ×g for 10 minutes at 4 ℃, then the supernatant was discarded. The pellet was resuspended with 50 μL of 0.5% SDS（Sodium dodecyl sulfate), followed by incubation at 62 ℃ for 10 minutes. The SDS reaction was stopped by adding 125 μL water and 25 μL of 10% (v/v) Triton X-100, then rotated at 37 ℃ for 15 minutes.  Supernatant was removed again.Then, 20 μL of 10× NEBuffer™ DpnII, 25 μL of 10U/μL DpnII restriction enzyme (NEB,R0543L) and 205 μL water were added and the sample was digested overnight at 37 ℃. The samples were incubated at 65 °C for 20 minutes to deactivate the endonuclease enzymes. A total of 50 μL of biotin tagging master mix was then added : 5 μL of 10× NEB buffer 3.1 with 1 μL of 10 mM dCTP, 1 μL of 10 mM dTTP, 1 μL of 10 mM dGTP, 25 μL of 0.4 mM Biotin-dATP, 6 μL of 5U/μl DNA polymerase I (Klenow) and 11 μL of water, and the reactions were rotated at RT for 4 hours. Add 300 μL of ligation master mix to the sample(60 μL of 10X T4 ligase buffer, 60 μL of TrionX-100,6 μL of 10 mg/mL BSA, 15 μL of 600 U/μL T4 DNA ligase and 159 μL of water ) and incubated at RT for 5 hours. 70 μL of proteinase K (20 mg/ml) and 70μL of 10% SDS were added to the sample and incubated overnight at 56 ℃. The DNA was extracted with equal volume of phenol: chloroform: isoamyl alcohol (25:24:1) and precipitated with 0.7X isopropanol. DNA was removed from biotinylated but unligated ends, and the DNA was sheared into 300–500 bp fragments.The biotin pull-down process was performed as previously described (2). The prepared DNA was then processed with a MGIEasy FS DNA Library Prep Set (10000006987) for library preparation.

Library construction and sequencing
For short-read sequencing, a whole-genome sequencing (WGS) library were constructed by the manufacturer’s instructions (BGI) and sequenced on a DNBSEQ-T20 platform using 100 base pair paired end mode.The Hi-C library was sequenced on a DNBSEQ-T1 platform, employing PE-100 sequencing.
For long-read sequencing, CycloneSEQ library construction and sequencing were based on the guidelines: CycloneSEQ long-read WGS library preparation and sequencing (3–5). Each prepared library was sequenced on the CycloneSEQ G400-ER platform according to the published guidelines.

Genome assembly
NextDeNovo version 2.5.2 (RRID:SCR_025033) (6) was applied for all of our assemblies, employing ultra-long CycloneSEQ reads with 1k bp read-cutoffs and 1.5 Gbp genome size prediction based on k-mer analysis and previously published data of close-related species. Our assemblies were further polished with DNBSEQ short-reads using NextPolish version 1.4.1 (RRID:SCR_025232) (7) with default setting 
For O. formosanus and T. albolabris, chromosomal anchoring was done utilizing Hi-C reads. Paired-end reads were mapped to the primary contig assembly, followed by filtering valid pairs using DpnII enzyme restriction sites. These steps were done by HiC-Pro version 3.1.0 (RRID:SCR_017643) (8). We performed scaffolding by YaHs version 1.1.2 (RRID:SCR_022965) with ‘--no-contig-ec --no-scaffold-ec’ parameter (9). Scaffold-level assemblies were then visualized, starting with Juicer pre version 1.6.0 (RRID:SCR_017226) (10) for format conversion, Juicer_tools version 3.0.0 (RRID:SCR_017226) (55) to generate visualize-able file, and eventually manually curated in Juicebox version 2.20.0 (RRID:SCR_021172) (11). Lastly, Juicer post was run to correct curated genome assemblies.
Quality statistics for all assemblies were obtained using QUAST version 5.3.0 (RRID:SCR_001228) (12) and SAMtools version 1.22.1 (RRID:SCR_002105) (13), while completeness assessment were done with Merqury version 1.3.0 (RRID:SCR_022964) for k-mer based completeness (14) and Compleasm version 2.6.0 for BUSCO completeness using sauropsida database (RRID:SCR_026370) (15). As standards, we followed Earth BioGenome Project (EBP)’s recommendation on sequencing and assembly (16–18), which includes the minimum recommended value of eukaryotic contig and scaffold N50, k-mer completeness, anchored candidate chromosomal sequences, and single copy conserved genes of BUSCO.

Genome annotation
Repetitive sequences were annotated using RepeatMasker version 4.1.2 (RRID:SCR_012954) (19), using our de novo libraries from each assembly and public databases for identified repeat elements in closely-related species. For our de novo libraries, RepeatModeler version 2.0.5 (RRID:SCR_015027) (20) was used with its default settings to generate a new library prediction. Concurrently, public databases for known repeat elements were accessed by the ‘-species serpentes’ parameter of RepeatMasker.

Gene annotation was performed using a combination of EviAnn version 2.0.2 (21) and BRAKER3 (version 3.0.8 (RRID:SCR_018964) (22). Protein datasets from three snake species—Crotalus adamanteus (GCA_039797435.1), Candoia aspera (GCA_035149785.1), and Ahaetulla prasina (GCA_028640845.1)—together with Gallus gallus (GCF_016699485.2), were downloaded from the NCBI RefSeq database. These reference species were selected to represent both closely related snake lineages and a well-annotated vertebrate outgroup, thereby improving the sensitivity and completeness of homology-based gene prediction. We first applied EviAnn to generate homology-based gene models by aligning the protein sequences to the genome assembly using the following parameters: ‘eviann.sh -t 64 -g genome.fa -e transcripts.faa -p proteins.fa -l’. To complement homology-based predictions and to recover genes that may be lineage-specific or highly divergent, we further applied BRAKER3 to the N-masked genome assembly in protein-only mode (i.e., without RNA-seq data), using the parameter: ‘braker.pl --genome=N_masked.genome.fa --prot_seq=proteins.fa’. In this mode, BRAKER3 integrates GeneMark and ProtHint to generate protein-based extrinsic evidence, and AUGUSTUS to produce final gene models. This combined framework enables accurate inference of exon–intron structures, including regions where direct protein alignment is incomplete. Finally, gene models predicted by EviAnn and BRAKER3 were integrated into a non-redundant gene set. Redundant predictions were removed based on genomic overlap, retaining the longest gene model at each locus. The resulting annotation represents a consensus set supported by both homology-based and ab initio evidence.

Gene functional annotation was done based on BLAST search of each species’ protein sequences against NR databases and Swiss-Prot with a cutoff 1e-5 E-value (RRID:SCR_021164) (23). 
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