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 353 

Extended Data Figure 3 | The zebra finch GRC is not enriched in satellites or specific transposable element 354 

families. a, Comparison of spectra for k-mers shared between or exclusive to genome sequencing data from testis 355 

and liver of the Seewiesen sample, showing that the germline is not enriched for exclusive high frequency k-mers, 356 

but is conspicuously enriched in high frequency k-mers shared with the soma. b, Comparison of simple repeat 357 

abundance as assessed by kSeek in the Spanish muscle samples relative to the testis samples. c, Same as in panel b, 358 

with a focus on low abundance simple repeats. d-e, Repeat landscapes based on RepeatMasker analyses showing the 359 

main repetitive element families for genome re-sequencing data from muscle (d) and testis (e) of the combined 360 

Spanish samples. f, Subtractive repeat landscape obtained by subtracting muscle from testis counts showing a general 361 

impoverishment of testis for most of the repetitive elements (negative values) due to the presence of the GRC.362 
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 363 

Extended Data Figure 4 | Testis-specific linked-read barcode sharing between A chromosomes indicates GRC 364 
haplotypes. Plots show side-by-side comparison of the inter-chromosomal barcode overlap for 200-kb regions for 365 
the liver and testis, respectively (chromosome position scale in Mb). With the exception of the interaction between 366 
chromosome 6 and chromosome 8 (bottom right) showing some background in the liver sample (potentially due to a 367 
shared A-chromosomal rearrangement), all inter-chromosomal structural variants were testis-specific and thus 368 
indicative of being on the same haplotype on the GRC. We exported barcode overlap matrices from the Loupe 369 
browser for testis-specific structural variants called by LongRanger and plotted them in R (v. 3.5.1). We reassigned 0 370 
values to “NA” (shown in white on the plot) and log2-transformed all values. Note that the scale varies across plots. 371 

372 
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 373 

Extended Data Figure 5 | Further examples for RNA expression of GRC-linked genes. Comparison of coverage 374 
and read pileups for DNA-seq from Spain_1 and Spain_2 testis/muscle, RNA-seq data from Spain_1 and Spain_2 375 
testis, and available ovary RNA-seq data9. Shown are 100-bp regions within 10 selected genes. Colours indicate 376 
SNVs deviating from the zebra finch reference genome taeGut2. 377 

378 
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 379 

Extended Data Figure 6 | Proteomic evidence for GRC protein presence in zebra finch testes and ovaries. The 380 

five proteins listed at the top are also shown in Fig. 2d, i.e., those where we could differentiate between peptides 381 

from GRC vs. A chromosomes. GRC paralogs are denoted by the ‘alt’ suffix, whereas A-chromosomal paralogs are 382 

denoted by the ‘ref’ suffix. Unique sequence coverage corresponds to the peptide coverage percentage of the 383 

reference protein sequence. Note that unique peptides may occur in several samples (testes/ovaries). Entries of only 384 

one protein identification have sufficient evidence at the peptide level to differentiate between the GRC and A-385 

chromosomal paralogs due to coverage of non-identical regions between the both reference sequences; entries of 386 

more than one protein identification contain evidence of presence based solely on identical regions, thus cannot be 387 

differentiated at the proteomic level. Entries of only one protein identification without the corresponding ‘alt’ or ‘ref’ 388 

variant contain evidence that span the non-identical region only, thus the alternate variant need not be called. 389 
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 390 

Extended Data Figure 7 | Gene trees of GRC-linked genes from stratum 1 and their A-chromosomal paralogs 391 
from broad taxon sampling imply GRC emergence in the ancestor of Passeriformes. a, Maximum likelihood 392 
gene tree of trim71 (partitioned for codon positions) suggesting GRC linkage in the ancestor of Passeriformes. b, 393 
Maximum likelihood gene tree of bicc1 (only 3’ UTR) suggesting GRC linkage in the ancestor of oscine songbirds. 394 

 395 

 396 
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