Gene gain and loss inform the evolution of i
chidocytes and lineage-specific traits in Cnidaria

'Olivia Tatro, 2Sabrina Pankey, “Hannah Pare, ?David Plachetzki

'Department of Biological Sciences, 2Department of Molecular, Cellular, and Biomedical Sciences, the University of New Hampshire

Introduction Ancient gene gains and lineage-specific losses shape the cnidarian pangenome B Gene gain and loss dynamics explain the organismal
« Cnidarians (jellyfish, sea anemones, and corals) [j§ 2ueewr Contolana s==3 B disparity of Cnidaria

Lampea .
Sycon < Metabolism & Biosynthesis Structural Molecule Activity Immune & Defense Response Molecular Adaptors & Modulators

are characterized by complex life histories and Oscarel

Rossella
Halisarca

chidocytes: explosive stinging cells. a Smphgd

Many anthozoans (sea anemones and corals) A

.)_’:JJtatretus
enopus

host dinoflagellate symbionts. ( Xerer

Number of OrthoGroups

Gallus
Octopus

Many medusozoans (jellyfish) possess an — Mg;p e .

energetically demanding medusa stage. Endocnidozoa (parasitic s

. Daphni
chidarians), 509 Ma Pgﬁ/pg'caﬁum

The Endocnidozoa are a parasitic lineage that

i Thelohanellus
Endocnidozoa + Henneguya

!
—

Number of OrthoGroups

Number of OrthoGroups

have undergone extensive genome reduction. Medusozoa, 602 Ma - e o
o . I)\lag%?nga

dollo parsimony, which assumes that Medusozoa i

th l o _eo t b t b Acraspeda, 559 Ma g;%:%g?ahus
orthologous genes originate once, but can be M

. . D — U | 7 : |
(scRNA-seq) analysis enables the identification @ ) e
Octocorallia (soft- ]

. . . — ":_‘I%)/O eura
Gene gain and loss can be inferred using @ , -
. ydrozoa, 535 Ma ( H %g%gma
orthogroups (families of orthologous genes) and Graseon,
, 578 Ma | Haliclystus
L : & C Horbakika
lost repeatedly in different lineages. - G%M-‘ % . Adle”
. ° ° nidaria, a S hoz ,ﬁ\\gges/l,_'g os
Comparative single-cell RNA sequencing olyfiony, 480 4m IS Ciaeee
Corallium

of cell-type specific expression patterns of genes bodied corals), 346 M3 ? Derchoneptin:
Gorgonia

gained at key evolutionary nodes. gbpg

Isarachnanthus
Anthozoa, 601 Ma 7 Arachnanthus

.{'iac_hycerlanthus
0 b i e Ct ive S Ceriantheria (tube _9/\\ 53{;322’128?”"”79
J anemones), 344 Ma — ﬁ%%gggm%zs

Ceriantheria + @ \q/ Zoanthus

\ Protopalythoa

1. Quantify orthogroup (gene family) gain and Hexacorallia, 581Mal L
loss across cnidarian phylogeny. Hexacorallia, 541 Ma " Q
Characterize the functions associated l_@
with bursts of gene gain and loss. @ Orthogroup Gain ® %

Orbicella
Goniastrea

ldentify cell types with elevated expression O Orthogroup Loss Soleractinia (stony S

Pachyseris
corals), 215 Ma Ga/af(/ea I

of genes gained at focal nodes. feripore
I d e ntify i n Sta n CeS Of ge n e ga i n S th at lea d Cryogenian Ediacaran Cambrian [Ordovician Devonian Carboniferous | Permian Triassic Jurassic Cretaceous Paleogene

Silulrian Neogelne Quaternary

to novel cell types Figure 1: Orthogroup gain and loss in Cnidaria. A time-calibrated phylogenetic tree showing the relationships between
) 72 cnidarians and 25 outgroup taxa. Node pie charts reflect the proportion of gene family gains and losses in ancestral
genomes; sizes are scaled to the total number of changes. Focal nodes are circled, and their divergence times (in million
of years) are indicated. Species included in the SAMap gene expression analysis have colored tip labels that match the
color scheme in Figure 2B. Silhouette images are from PhyloPic (https://www.phylopic.org/).
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Lineage-specific genes are often expressed in lineage-specific cell types Figure 3: Functional categorization of orthogroup gain and loss. Each panel shows gene
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family (OG) gains (bars above the x-axis) and losses (bars below) in key nodes in Cnidaria for
a specific function. Nodes with significant enrichment in gains or losses are highlighted.
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