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Fig S1: Posterior probabilities for species tree calculated in Astral based on 1907 gene trees.
Fig S2: Quartet scores for species tree calculated in Astral based on 1907 gene trees.
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Fig S3: Chromosomes with highest introgression signal. In blue, the size of the chromosome is shown by number of windows (50 informative SNPs). Red bars show number of windows with high introgression signal (top 1% of fd values) and red points show percentage of windows with high introgression signal (top 1% of fd values) over the chromosome.
Fig S4: Result from SNaQ for 1-4 hybridization events. The network score would be 0, if the network fits the data perfectly. Hence, the lower the better, but after two hybrid nodes, the score does not get much better.
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Fig S5: Top 1% of fd values in bold red. Sliding-windows have a size of 50 informative SNPs. On the x-axis are the sequential positions of the SNPs on the O. celebensis reference genome, naming follows the synteny with the O. latipes reference genome (how Window positions refer to physical positions can be read in Table S11). Grey boxes mark the confidence intervals of the QTLs found in Montenegro et al., 2022, black stars the QTLs (QCon1-3, QEgg1-2, QFin).
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Fig S6: Results from FastTree: Cladogram with “fast-global” bootstrap support.

Material and Methods
RNA extraction and library preparation
	The carcass was put into a plastic tube and 1ml TRIzol per 100mg of tissue was added. A polytron was used to homogenize the fish thoroughly and the lyzed tissue was incubated at room temperature for 5 minutes. An aliquot of 1ml was transferred to a new tube and the remaining sample was put in the -80°C freezer. To the 1ml aliquot, we added 200µl of chloroform. The tube was shaken by hand for 15 seconds and incubated for 3 minutes at room temperature before centrifuging for 15 minutes at 12000g at 2-8°C. The aqueous phase was transferred to a new tube. Isopropanol (half the volume of originally added TRIzol) was added, mixed and incubated at room temperature for 15 minutes. The tube was placed into the centrifuge for 10 minutes at 12000g at 2-8°C. The RNA formed a gel like precipitate. The supernatant was removed and the pellet washed with 1 ml 70% EtOH. After a short mix the tube was put into the centrifuge for 5 minutes at 7500g at 2-8°C. The pellet was air-dried and diluted in RNAse free water (400µl) and stored at  -20°C.
Post isolation cleanup of crude RNA extract
	An equal volume of LiCL (5M) was added to the crude RNA extract, mixed and incubated for one hour at -20°C. The tube was centrifuged for 30 minutes at 16000g. The supernatant was removed and the pellet was washed with 70% EtOH until it appeared white and brittle. The tube was again centrifuged to collect particles and the EtOH was carefully removed. This wash step was repeated. After the pellet was air-dried and 455 µl of water and 5 µl of RNAse inhibitor was added. 10 µl of EDTA o.5 M were added, mixed and incubated for 15 minutes at 65°C. The solution was loaded on a microcon spin column and centrifuged at 14000g until all liquid has passed. The spin column was refilled with 300µl of RNAse free water, mixed using a filtered tip and centrifuged again. The last step was repeated. RNA was eluted in 200 µl of water and RNAse inhibitor was added. 
DNA extraction and library preparation
	DNA was extracted from a tissue sample of O. dopingdopingensis using the Qiagen DNeasy Blood & Tissue kit. Libraries were prepared using TruSeq DNA PCR free (350) at macrogen sequencing company and sequenced on an Illumina Hiseq2000. 
Transcriptome sequencing, trimming and assembly
[bookmark: _gjdgxs]	The Truseq mRNA libraries were prepared at the CCG in Cologne and sequenced on Illumina Hiseq2000. Raw data was trimmed and quality-filtered using trim-fast.pl from the PoPoolation pipeline with default options (Kofler et al., 2011). Transcriptomes of all species were assembled de novo using Trinity v2.8.4 (Grabherr et al., 2011; Haas et al., 2013). We ran Trinity in standard (not strand-specific) mode with in silico read normalization (max. read coverage = 50), two-fold minimal kmer coverage and a minimal contig length of 250 bp. BUSCO v3.0.2 (Simão et al., 2015) was used to generate estimates of transcriptome completeness, redundancy and fragmentation by searching for 4,584 Actinopterygii single copy orthologs (odb9).
Short read sequencing, assembly and contamination check
	A genomic short read TruSeq DNA PCR free library was prepared by Macrogen sequencing company. De novo whole-genome assemblies were generated from the Illumina raw sequencing data following the approach described in Böhne et al. (Böhne et al., 2019) and Malmstrøm et al. (Malmstrøm et al., 2017) using CeleraAssembler v.8.3 (Myers et al., 2000). The program meryl is part of the CeleraAssembler and was used with the following settings: -B -v -m 22 -C -s. To reduce computation time, FLASH v1.2 (Magoc & Salzberg, 2011) was used to merge overlapping paired reads were with the following command: flash input_1.fastq input_2.fastq -d. -r 150 -f 290 -s 50 –o output_prefix. Further, the merTrim program (Tørresen et al., 2017) was used to trim, error correct and remove adapters of all reads with the following settings: merTrim -F reads.fastq -m 22 -mCillumina. The files in frg format were created with the following commands, as implemented in Celera Assembler: fastqToCA -technology illumina -insertsize 500 50. Celera Assembler was then used to assemble the sequencing reads, with the following command specifying the prefix (–p) and the directory for the output (–d): runCA -p prefix -d CA. Assembly quality and read coverage were evaluated with QUAST v.502 (Gurevich et al., 2013) (Table S4). The completeness of the assemblies was assessed with BUSCO v.406 (Manni et al., 2021) using the BUSCO test library of 3640 conserved actinopterygian genes.
Annotation of genome assembly
	Identification and masking of repetitive elements in the genome sequence of O. dopingdopingensis was performed with the following bioinformatic tool case. Nucleotides were masked using the DUST algorithm with dustmasker (version 1.0.0, part of blast+ 2.9.0 (Altschul et al., 1990; Camacho et al., 2009) (Kuzio et al., unpublished but described in (Morgulis et al., 2006). Tandem Repeats were identified with Tandem Repeat Finder (trf version 4.09) (Benson, 1999). A species-specific de novo repeat library was built with RepeatModeler v1.0.11 (http://www.repeatmasker.org/RepeatModeler/). Repeat Elements were located in the genome sequence using RepeatMasker (version 4.1.0) (http://www.repeatmasker.org) with the de novo and Danio rerio libraries. The information from all four repeat analyses was merged and the genome was softmasked with bedtools (2.29.2) (Quinlan & Hall, 2010) PMID: 20110278; PMCID: PMC2832824.]. All steps of masking repetitive regions were performed with scripts provided by the sigenae platform, following the workflow from (Feron et al., 2020). 
	For the identification of genes the masked genome was annotated with funannotate (Palmer & Stajich, 2019). The sequences were sorted by length with the ‘funannotate sort’ function, followed by a gene prediction with ‘funannotate predict’. No training based on RNA-Seq data was performed since it was not available for this species. Additional external evidence from transcripts and proteins was added. As transcript evidence, gene predictions from Oryzias latipes (NCBI Bioproject:PRJNA183868; Assembly: GCF_002234675.1) (Kasahara et al., 2007) and Oryzias melastigma (NCBI Bioproject: PRJNA401159 ; Assembly: ASM292280v2) (Kim et al., 2018) were used. As protein evidence, a protein set from Oryzias javanicus (NCBI Bioprject : PRJNA505405 ; Assembly: GCA_003999625.1) (Lee et al., 2020), manually annotated reference sequences from UniProt Knowledgebase (UniProtKB) (Release 2020_02 (22-Apr-2020) UniProtKB/Swiss-Prot with 562,253 entries ) (Apweiler et al., 2004) and a set of orthologous sequences generated in this study. Furthermore, the de novo gene predictors were trained with the Busco dataset of actinopterygii_odb10. Gene prediction resulted in a total of 56658 genes. 
Ortholog set
[bookmark: _30j0zll1111111]	We generated a reference set consisting of 8390 single-copy protein-coding genes derived from OrthoDB v.9.1 (Waterhouse et al., 2013) available for the following species: Austrofundulus limnaeus, Centrocoris variegatus, Fundulus heteroclitus, Kryptolebias marmoratus, Nothobranchius furzeri, Oryzias latipes, O. melastigma, Poecilia formosa, P. latipinna ,P. mexicana, P. reticulata and Xiphophorus maculatus (NCBI Accession numbers in Table S7). The hierarchical split was set to Actinopterygii (ID 7898). We used the script “make-ogs-corresponding.pl” to check for inconsistencies between the amino acid sequences and the corresponding nucleotide sequences and removed 96 problematic genes (Tab. S7). 
Identification of orthologs for transcripts and genome and alignment of single-copy genes
	Ortholog identification among 16 ricefish species and four outgroups (DS1, supplementary tables Tab. S1a) was carried out with Orthograph v0.7.1 (Petersen et al., 2017). Forward search for candidate transcript was left at default. Best reciprocal hit: Ortholog candidate genes needed at least one hit in either O. latipes or O. melastigma and we allowed concatenation of hits if they met the criteria and did not overlap. Max-blast-searches were set to 50, blast-max-hits were also set to 50. “U” in the amino acid sequences was changed to “X” to avoid issues in downstream analysis. The results of the orthology prediction were summarized for all species using a custom perl script coming with the orthograph package. Sequences of only those orthologs with all species present were aligned using MAFFT v7.221 with the L-INS-I algorithm on amino acid level (Katoh & Standley, 2013). 915 orthologs with outliers were identified according to Misof et al. 2014 and were subsequently removed from further analysis. We used the amino-acid alignments as blue print to generate corresponding nucleotide alignments with a modified version of Pal2Nal v14 (Misof et al., 2014; Suyama et al., 2006). To check each amino acid alignment for ambiguously aligned regions, we ran ALISCORE v2.0 with the maximal number of possible sequence selected pairs to analyze (-r) (Kück et al., 2010; Misof et al., 2014; Misof & Misof, 2009). Sites which needed masking were cut out using ALICUT v2.3 (Kück, 2009) from the amino acid alignments and correspondingly also from the nucleotide alignments. For further analyses we only proceeded with the data set on nucleotide level.
Multispecies coalescent tree
[bookmark: _1fob9te]	For the masked data set a substitution model was estimated for each gene alignment on nucleotide level using IQ-TREE v1.6.12 with all available nt models (Kalyaanamoorthy et al., 2017; Nguyen et al., 2014). Using the most appropriate evolutionary model, we calculated ten trees with random seed for each gene alignment and chose the best-scoring tree according to AICc (corrected Akaike Information Criterion). In addition, for each gene, branch support was estimated using the fast mode with IQ-TREE from 3000 BS replicates and plotted onto the best scoring gene tree. We collapsed splits with a bootstrap support below 10%. Each tree was rooted with the outgroup taxa using Newick utilities (Junier & Zdobnov, 2010). For 23 genes, the masking was too severe for IQ-TREE to work, therefore these genes were removed from the analysis. Using ASTRAL v5.7.3, we calculated a species tree from the gene trees under the multi-species coalescent model (-t 8 printing alternative quartet support, -t 3 printing local posterior probabilites (Zhang et al., 2018). We scanned the gene trees for paralogous sequences using PhyloTreePruner (Kocot et al., 2013). The analysis resulted in no suspicious genes. Further, we ran TreeShrink, to find gene trees with extremely long branches (Mai & Mirarab, 2018). We found 507 gene trees with suspiciously long branches which we therefore removed from further analyses.
	Step
	Genes deleted
	Number of genes after deletion

	Reference set from OrthoDB
	
	8390

	Removed due to outliers
	-915
	7475

	aa and nt not corresponding
	-47
	7428

	Removed due to incompleteness
	-4942
	2437

	Not informative for IQ-TREE after masking
	-23
	2414

	Removed due to suspiciously long branches
	-507
	1907


 
 

Discovista
[bookmark: _3znysh7]	To visualize phylogenetic discordance we used the software package DiscoVista (Sayyari et al., 2018). Each species was assigned as one clade and the four outgroup species as the base. Documentation on how to run the program can be found on https://github.com/esayyari/DiscoVista. Here we used the gene trees with all splits with a BS below 10% collapsed.
Densitree
[bookmark: _2et92p0]	We collapsed splits with lower than 30% bootstraps support using Newick Utilities. The trees needed to be ultrametric, which was done in R v4.1.2 using the package “ape” v5.6-2 (Paradis & Schliep, 2019) and the function “chronos”. All ultrametric trees were added to one file and imported into DensiTree2.01 (Bouckaert & Heled, 2014). 
Ordering genes according to the Oryzias latipes reference genome
[bookmark: _tyjcwt]	To take linkage into account we assigned genes identified as single copy orthologs to Oryzias latipes linkage groups based on the O. latipes reference (GCF_002234675.1, Bioproject PRJNA325079) using blast+ vs 2.9.0 with evalue=0.00001, -outfmt 7, -max_target_seqs 10. Alignments were then concatenated according to linkage group information into a supermatrix (from LG 1 in ascending order) using FASconCAT-G (Kück & Longo, 2014).
Phylogenetic reconstruction using maximum likelihood
	We used the concatenated supermatrix to run FastTree v2.1.11 (Price et al., 2009) with the generalized time-reversible model with the neighbour-joining option and 3000 “fast-global” bootstraps (Fig. S6). For the ML tree reconstruction the same supermatrix and its partition scheme based on the substitution models found analysing single gene trees were used. We ran 20 single tree searches, 10 with a randomized starting tree, 10 with a parsimony starting tree using IQ-TREE v1.6.12 (Nguyen et al., 2014). Statistical support was derived from 50 non-parametric, slow bootstrap replicates which was subsequently mapped on the tree with the best log-likelihood score. The number of unique tree topologies were checked with Uniquetree version 1.9 (Wong, available upon request).
	We checked for the convergence of bootstrap replicates a posteriori with RAxML version 8.2.11 (options: -autoMRE -B 0.01 --bootstop-perms=10000) starting with random seeds (Pattengale et al., 2010) 10 times independently. Bootstrap replicates converged always after 50 replicates. We checked the data for rogue taxa using RogueNaRok version 1.0 (Aberer et al., 2013) providing for each data set the best ML tree and otherwise default settings. Our data set was found to be free from rogue taxa.
Introgression analysis
[bookmark: _3dy6vkm]	We used published shortreads from Genbank of O. javanicus (Bioproject PRJNA505405, accession number SRR8467745) (Takehana et al., 2020), O. melastigma (Bioproject PRJNA556761, accession number SRR12442554) and 26 other Adrianichthyidae (DS2, supplementary tables Tab. S1b, Bioproject PRJDB10385) (Ansai et al., 2021) to assess introgression on a genomic level. The short reads were mapped on the O. celebensis reference genome (DRA010635 on DDBJ) (Ansai et al., 2021) using bowtie2 v2.3.5.1 (Langmead & Salzberg, 2012) and sorted using samtools/1.10 (Li, 2011). Further, we used the functions fixmate and markdup of samtools to eliminate PCR duplicates. SNPs were called using mpileup from bcftools/1.10.2 (Li, 2011) and filtered using bcftools (QUAL>25, DP>30, MQ>25, only SNPs). The filtered vcf file was analyzed in Dsuite (Malinsky et al., 2021) using the function Dtrios which automatically tests all possible combinations. All comparisons with D-values above 0.15 were considered to be realistic introgression events. We used O. javanicus as outgroup. We further ran Fbranch from Dsuite based on a neighbourjoining tree generated with the R package Ape v.5.6-2 (Paradis & Schliep, 2019) based on the genome wide SNPs (DS2) and visualized the result using dtools.py as described in the manual (Malinsky et al., 2021).
A shortened version of the same vcf file used in Dsuite was used as input for DInvestigate containing the following species: Oryzias eversi and O. sarasinorum were defined as one population (pelvic brooders), the Poso Oryzias (O. nebulosus, O. nigrimas, O. orthognathus, O. soerotoi) were defined as one population and O. dopingdopingensis as one. Window steps and size were set at default. We used the corrected D-values fd (Martin et al., 2015) and fdM (Malinsky et al., 2015) for whole genome analysis. We considered D-values as high if they belonged to the top 1% of detected D-values. To evaluate which chromosomes have highest introgression signal, the number of high D-values was divided by number of windows for each chromosome, for both fd and fdM. Further, we selected 162 (1%) windows 10’000 times and from these we drew 10’000 times a sequence of windows as large as the confidence intervals of the QTLs found in (Montenegro et al., 2022), and counted how many times we find the same or a higher amount of windows with high D-values, to see if the pattern of D-values within the confidence intervals cannot be observed by chance.
	With SNaQ we created a phylogenetic network to identify hybridization based on the gene trees derived from IQ-TREE. SNaQ is part of the PhyloNetworks package (Solís-Lemus et al., 2017). We increased the number of hybrid edges until the log likelihood score did not change significantly anymore. 
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