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The transcriptome is the readout of the genome. Identifying common
features in it across distant species can reveal fundamental principles.
To this end, the ENCODE and modENCODE consortia have generated
large amounts of matched RNA-sequencing data for human, worm
and fly. Uniform processing and comprehensive annotation of these
data allow comparison across metazoan phyla, extending beyond ear-
lier within-phylum transcriptome comparisons and revealing ancient,
conserved features1–6. Specifically, we discover co-expression modules
shared across animals, many of which are enriched in developmental
genes. Moreover, we use expression patterns to align the stages in worm
and fly development and find a novel pairing between worm embryo
and fly pupae, in addition to the embryo-to-embryo and larvae-to-
larvae pairings. Furthermore, we find that the extent of non-canonical,
non-coding transcription is similar in each organism, per base pair.
Finally, we find in all three organisms that the gene-expression levels,
both coding and non-coding, can be quantitatively predicted from

chromatin features at the promoter using a ‘universal model’ based
on a single set of organism-independent parameters.

Our comparison used the ENCODE–modENCODE RNA resource
(Extended Data Fig. 1). This resource comprises: deeply sequenced RNA-
sequencing (RNA-seq) data from many distinct samples from all three
organisms; comprehensive annotation of transcribed elements; and uni-
formly processed, standardized analysis files, focusing on non-coding
transcription and expression patterns. Where practical, these data sets
match comparable samples across organisms and to other types of func-
tional genomics data. In total, the resource contains 575 different exper-
iments containing .67 billion sequence reads. It encompasses many
different RNA types, including poly(A)1, poly(A)-, ribosomal-RNA-
depleted, short and long RNA.

The annotation in the resource represents a capstone for the decade-
long efforts in human, worm and fly. The new annotation sets have
numbers, sizes and families of protein-coding genes similar to previous
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