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Figure S1. Multiple sequence alignment of catshark IFN-A to human interferons and IL-10.
Key residues associated with IFN-A3-receptor binding are highlighted in blue, while Phe158
which is deemed necessary for binding is shown in red. Cys pairs are in green.

Figure S2. Summary of top hits and structure predictions from Phyre2 with confidence
>25% for catshark IFN-A.

Figure S3. Full tree topology and posterior probabilities of the relaxed clock (uncorrelated
lognormal) rooted class II a-helical cytokine family phylogeny under JTT+I+I" in Fig 2B.
Branch colours are as per Fig 2B.

Figure S4. Full tree topology and ultrafast bootstraps for the IFN3 tree in Fig 4. Branch
colours, and stars are as per Fig 2B.

Figure S5. PhyloBayes CHOM tree from Fig SA with all sequence titles and posterior
probabilities. Branch colours are as per Fig SA.

Figure S6. Full titles and posterior probabilities for the BEAST maximum clade credibility
tree of the full IFN1 dataset, including compositionally biased sequences shown in Fig SE.
The analysis was performed under JTT+I" with a relaxed clock (uncorrelated lognormal)
model and a yule speciation prior. Colours as per Fig. SE.

Figure S7. PhyloBayes tree of the CHOM dataset under JTT+I" with the amphibian sister
group to all other IFNI1s, and the reptile IFN1s most distantly related mammal IFN1s
removed. This was designed to detect if a branching artefact might be driving the placement
of the cartilaginous fish genes sister to amniote IFN1s. Colours as per Fig. SA.

Figure S8. PhyloBayes trees of the IFN1 CHOM dataset under the tested mixture models,
all of which fit poorly compared to JTT+I" according to 10-fold Bayesian cross-validation
analyses, including full titles and posterior probabilities of the UL3+T" tree shown in Fig SE.
Colours as per Fig. SE.

Figure S9. Full titles and posterior probabilities for PhyloBayes tree of the IFN1 CHOM
dataset using the more distantly related IFN2 as outgroup instead of IFN3 under JTT+I" in
Fig 5E.

Figure S10. Maximum likelihood IFN1 EXT tree under JTT+I" from Fig 6A showing full
tree topology, sequence titles and branch support. Branch colours as per Fig. SA.

Figure S11. Full tree topology, ultrafast bootstrap supports, and sequence titles of the
maximum likelihood consensus tree of the amphibian sister group to other IFN1s under
JTT+T from Fig 6B.

Figure S12. Full tree topology, ultrafast bootstrap supports, and sequence titles of the
maximum likelithood consensus trees from Fig 7A (A), and Fig 7B (B).

Figure S13. Full tree topology, ultrafast bootstrap supports, and sequence titles of the
maximum likelihood consensus tree from Fig 8.
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Template Information

PDB header:cytokine

Chain: B: PDB Molecule:interleukin-28b;

PDBTitle: interferon-lambda is functionally an interferon but
structurally2 related to the il-10 family

PDB header:cytokine

Chain: D: PDB Molecule:interleukin-28b;

PDBTitle: interferon-lambda is functionally an interferon but
structurally2 related to the il-10 family

Fold:4-helical cytokines
Superfamily:4-helical cytokines
Family:Interferons/interleukin-10 (IL-10)

PDB header:signaling protein
Chain: A: PDB Molecule:interleukin-20;
PDBTitle: il20/il201/il20r2 ternary complex

PDB header:structural genomics, unknown function
Chain: A: PDB Molecule:uncharacterized protein aq_1974;
PDBTitle: solution structure of aquifex aeolicus aql974
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Fig S4. IFN3 phylogeny
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Fig S5. IFN1 CHOM Phylogeny
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Fig S6. IFN1 FULL BEAST Phylogeny
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Fig S7. IFN1 CHOM
LBA test Phylogeny
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Fig S9. IFN1 CHOM IFN-gamma
outgroup Phylogeny
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Fig S11. IFN1 EXT Phylogeny
of Amphibian-specific clade
sister to other IFN1s
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Fig S12. Amniote-specific
IFN1 phylogenies
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I F N h 100 New_XP_005950669.1_PREDICTED__interferon_a3-like_Haplochromis_burtoni

New_AVD96638.1_type_1_IFN_h_Argyrosomus_regius
1 00[ New_API68650.1_IFN_h_Larimichthys_crocea
L IFNa1_gaac

100

1001 New_AGL21770.1_interferon_Epinephelus_coioides

New_AGJ98284.1_interferon_2_Epinephelus_coioides
IFN_HYSE

New_CAM31706.1_TPA__type_|_interferon_1_Gasterosteus_aculeatus
New_AFP94213.1_IFN1_Oplegnathus_fasciatus
New_API168651.1_IFN_d_Larimichthys_crocea
New_CATO03221.1_interferon_Sparus_aurata
New_CAQ17043.1_interferon_Dicentrarchus_labrax
New_XP_003453450.1_PREDICTED__interferon_a3-like_Oreochromis_niloticus
New_XP_004556871.1_interferon_a3-like_Maylandia_zebra

IFN1_ORNI

72

New_BAU25609.1_type_|_interferon_d_Oryzias_latipes

100 IFN_PAOL

_:lewicAM82750.1Jypeiliinterferonj _Takifugu_rubripes
100
66

New_CAD67779.1_interferon_Tetraodon_nigroviridis
77
100 IFND1_ONMY

94 99 IFND1_SASA
Eslu_2

New_NP_001155212.1_interferon_phi_4_Danio_rerio
I F N = d 90| New_CCV17406.1_type_|_interferon_e1_Oncorhynchus_mykiss

94F New_CCV17407.1_type_|_interferon_e2_Oncorhynchus_mykiss
New_CCV17408.1_type_|_interferon_e3_Oncorhynchus_mykiss
New_CCV17409.1_type_|_interferon_e4_Oncorhynchus_mykiss

54 New_CCV17411.1_type_l|_interferon_e6_Oncorhynchus_mykiss

New_CCV17412.1_type_|_interferon_e7_Oncorhynchus_mykiss

New_CCV17410.1_type_|_interferon_e5_Oncorhynchus_mykiss
91

IFN-e I

Anja_7

76~ New_CCV17402.1_type_|_interferon_c1_Oncorhynchus_mykiss

37} New_CCV17403.1_type_|_interferon_c2_Oncorhynchus_mykiss
100 New_CCV17405.1_type_|_interferon_c4_Oncorhynchus_mykiss
New_CCV17404.1_type_|_interferon_c3_Oncorhynchus_mykiss
New_ACE75688.1_IFNc3_Salmo_salar
9Nzew_)(P_014048249.1_PREDICTED_interferon_alpha-1-Iike_SaImo_saIar
New_ACE75692.1_IFNc1_Salmo_salar
e Eslu_1

New_NP_001104552.1_interferon_phi_2_precursor_Danio_rerio

Scma_1
98

clha_a13

IFN-c |
—{97
i Anja_11

Leoc_1
—{ 90

Leoc_2

New_NP_001104553.1_interferon_phi_3_precursor_Danio_rerio

95 eNgeW‘N P_001153974.1_type_|_interferon_3_precursor_Oncorhynchus_mykiss
New_CCV17400.1_type_|_interferon_b4_Oncorhynchus_mykiss

90 New_CCV17399.1_type_|_interferon_b3_Oncorhynchus_mykiss
N4ew_ACE75693.1_IFNb2_SaImo_saIar

100| 9§ew_ACE75689.1_IFNb3_SaImo_saIar
I F N _ b New_ACE75691.1_IFNb1_Salmo_salar

New_NP_001158515.1_type_|_interferon_4_precursor_Oncorhynchus_mykiss

- New_CCV17413.1_type_|_interferon_f1_Oncorhynchus_mykiss
100

89 — New_CCV17414.1_type_|_interferon_f2_Oncorhynchus_mykiss

100 Anja_9

I F N _f e New IFN1_cami
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