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Bastian Fromm

My fascination with evolution began in high school when | first discovered Ernst
Haeckel's Art Forms in Nature. From that moment, | knew | wanted to become a
zoologist and evolutionary biologist. Today, | am an Associate Professor in Zoology
and Curator of the Vertebrate Collection at the Arctic University Museum of Norway
(UiT) in Tromsg, where | lead the Molecular Biosystematics and Paleotranscriptomics

Research Group.

| studied biology at the Friedrich Schiller University of Jena, Germany, and the Phyletic Museum founded by
Haeckel himself. During my Master's research, | combined neuropeptidomics with phylogenetics to investigate
the evolution of cockroaches and termites. | then moved to the Natural History Museum at the University of
Oslo, where | completed my PhD in Evolutionary Parasitology in 2014. My doctoral work revealed that
parasitic flatworms have progressively lost conserved microRNA genes during evolution, providing some of
the first evidence that stepwise simplification of animal body plans in parasites is mirrored by a
corresponding reduction in regualtory complexity.

After my PhD, | joined the Cancer Institute at Oslo University Hospital, where | led the reannotation of the
human microRNA complement and co-founded MirGeneDB, a manually curated reference database that has
become an international standard for bona fide microRNA genes. Later, as a Senior Researcher at ScilifeLab
in Stockholm, | helped establish the emerging field of paleotranscriptomics, demonstrating that ancient RNA
can survive for thousands of years and provide unprecedented insights into gene regulation in extinct
organisms.

In 2021, | established my independent research group at UiT through a Tromsa Research Foundation Starting
Grant. Since then, our research has expanded considerably. We develop computational resources used by
researchers worldwide - including MirGeneDB and MirMachine - while combining genomics, machine
learning, museum collections, archaeological material and environmental samples to investigate genome
evolution across deep time.

Although much of my work revolves around microRNAs, | have become increasingly interested in a broader
question:

How predictable is genome evolution?

To answer this, my group develops computational resources such as MirGeneDB and MirMachine, while
combining modern genomics with museum collections, archaeological material, environmental samples, and
ancient biomolecules. We investigate how genomes evolve, how new regulatory systems arise, why genomes
sometimes become simpler - as in parasites - and how molecular archives can be used to reconstruct
biodiversity and ecosystem change through time.

Ultimately, | am interested in understanding how changes in genomes shape the evolution of complexity,
adaptation, and the extraordinary diversity of life on Earth.
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MirGeneDB provides the first manually curated, evolutionarily consistent reference database for bona fide
microRNA genes across the animal kingdom. By replacing heterogeneous annotations with standardized
nomenclature and rigorous quality control, it has become an essential community resource for evolutionary
biology, genomics and biomedical research. This is the fourth release.
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This work addresses one of evolutionary biology's fundamental questions: how changes in genomes translate into
organismal complexity. By integrating comparative genomics with quantitative morphological datasets across
Bilateria, we showed that the acquisition of conserved microRNA families is one of the strongest genomic
correlates of increasing animal complexity.
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MirMachine introduced an automated framework for accurate microRNA annotation across thousands of animal
genomes. By combining curated evolutionary covariance models with scalable bioinformatics and Machine
learning, it enables comparative genomics at a taxonomic scale that would be impossible through manual
annotation alone.
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Building on earlier work in parasitic flatworms, this study demonstrated that genome reduction follows
predictable evolutionary trajectories also in rotifers. Independent parasite lineages repeatedly lose conserved
genes, microRNA families and morphological complexity in parallel, providing strong evidence that genome
evolution is more predictable than previously thought.
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