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Hv_scaffold70.g85.t1

Hv_scaffold2051.g7.t1

AUR_scaffold340.g16.t1

MOR_scaffold227.g19.t1

TCONS_00001849-protein

Amphioxus|Otp|Otp|PRD

Fruitfly|CG9876|Prrx|PRD

TCONS_00067459-protein

Human|OTP|Otp|PRD

Hv_scaffold49.g88.t1

MOR_scaffold36.g4.t1

Human|Dux4l|HD2|Dux|PRD

Amphioxus|UncxB|Uncx|PRD

AUR_scaffold12.g14.t1

Human|DUX4L3|HD1|Dux|PRD

aug_v2a.13160.t1

Hv_scaffold160.g7.t1

TCONS_00026111-protein

aug_v2a.19555.t1

AUR_scaffold36.g114.t1

AUR_scaffold110.g73.t1

Hv_scaffold51.g50.t1

Fruitfly|ey|Pax4/6|PRD

Human|GSC|Gsc|PRD

TCONS_00052667-protein

Amphioxus|Shox|Shox|PRD

Hv_scaffold13.g134.t1

Human|DUX4L4|HD2|Dux|PRD
Human|DUX4L5|HD2|Dux|PRD

AUR_scaffold79.g68.t1

AUR_scaffold1148.g1.t1

Human|ARGFX|Argfx|PRD

Fruitfly|eyg|Pax4/6|PRD

EDO27518

MOR_scaffold1.g321.t1

AUR_scaffold12.g6.t1

Human|PROP1|Prop|PRD

Sc4wPfr_552.g10518.t1

Sc4wPfr_1010.g13528.t1

Hv_scaffold17.g82.t1

TCONS_00062480-protein

EDO45305

Fruitfly|CG11294|CG11294|PRD

Hv_scaffold94.g48.t1

aug_v2a.17636.t1

EDO35494

Fruitfly|hbn|Hbn|PRD

Human|DUX4L10|HD1|Dux|PRD

EDO35749

EDO47151

EDO36621

Fruitfly|Gsc|Gsc|PRD

Sc4wPfr_1357.1.g3228.t1

Hv_scaffold579.g2.t1

MOR_scaffold110.g28.t1

EDO35731

Fruitfly|OdsH|Uncx|PRD

EDO49648

Human|SHOX2|Shox|PRD

Amphioxus|Prrx|Prrx|PRD

Human|DUX4L12|HD1|Dux|PRD

TCONS_00019164-protein

Human|DUX4|HD2|Dux|PRD

TCONS_00064435-protein

Human|DUX4L6|HD1|Dux|PRD

aug_v2a.08321.t1

MOR_scaffold72.g20.t1

Human|DUX4L8|HD1|Dux|PRD

MOR_scaffold235.g3.t1

EDO31656

Fruitfly|toy|Pax4/6|PRD

MOR_scaffold22.g57.t1

Human|DUX4L13|HD2|Dux|PRD

EDO42148

Human|RAX|Rax|PRD

Human|DUX4L2|HD2|Dux|PRD

AUR_scaffold23.g180.t1

EDO38662

EDO35732

Hv_scaffold94.g19.t1

aug_v2a.00602.t1
aug_v2a.00603.t1

Amphioxus|Aprd4|AprdD|PRD

Amphioxus|Gsc|Gsc|PRD

MOR_scaffold72.g17.t1

Human|DUXA|HD2|Dux|PRD

Amphioxus|Pax3/7|Pax3/7|PRD
Human|HESX1|Hesx|PRD

AUR_scaffold13.g2.t1

Amphioxus|Phox|Phox|PRD

Fruitfly|otp|Otp|PRD

Fruitfly|CG34340|Drgx|PRD

aug_v2a.05895.t1

Hv_scaffold10.g98.t1

AUR_scaffold121.g14.t1

aug_v2a.00601.t1

MOR_scaffold195.g36.t1

Fruitfly|PHDP|Phox|PRD

AUR_scaffold4.g39.t1

Sc4wPfr_106.g23541.t1

Fruitfly|CG34367|Shox|PRD

Amphioxus|UncxA|Uncx|PRD

Human|TPRXL|Tprx|PRD

Human|LOC100506764|HD1|Dux|PRD

EDO33704

AUR_scaffold134.g73.t1

EDO47088

Human|DUX4|HD1|Dux|PRD

MOR_scaffold72.g25.t1

EDO44849

Hv_scaffold52.g112.t1

Human|DMBX1|Dmbx|PRD

Sc4wPfr_945.g15387.t1

Human|UNCX|Uncx|PRD

Sc4wPfr_113.1.g28302.t1

EDO32145

Hv_scaffold3.g19.t1

Human|PHOX2B|Phox|PRD

Sc4wPfr_372.g27997.t1

EDO40916

Human|PAX7|Pax3/7|PRD
Human|ESX1|Esx|PRD

Human|PRRX1|Prrx|PRD

Human|DUX4L12|HD2|Dux|PRD

TCONS_00019172-protein

MOR_scaffold20.g97.t1

EDO32146

EDO38664

EDO31796

Sc4wPfr_804.g24114.t1

Hv_scaffold116.g10.t1

Human|ARX|Arx|PRD

Human|PAX2|Pax2/5/8|PRD

AUR_scaffold51.g64.t1

aug_v2a.06348.t1

Human|DUX4L5|HD1|Dux|PRD

aug_v2a.00655.t1

MOR_scaffold72.g19.t1

TCONS_00004025-protein

Human|TPRX1|Tprx|PRD

Sc4wPfr_1357.1.g3222.t1

AUR_scaffold243.g31.t1

Fruitfly|oc|Otx|PRD

Human|DUX4L10|HD2|Dux|PRD

Human|OTX2|Otx|PRD

Sc4wPfr_224.1.g33396.t1

Human|PHOX2A|Phox|PRD

EDO45238

aug_v2a.15088.t1

Human|LOC100506764|HD2|Dux|PRD

TCONS_00029082-protein

Human|LEUTX|Leutx|PRD

aug_v2a.18532.t1

AUR_scaffold36.g113.t1

Amphioxus|Vsx|Vsx|PRD

Human|DUX4L9|HD2|Dux|PRD

Human|PAX6|Pax4/6|PRD

Human|DUX4L3|HD2|Dux|PRD

TCONS_00063519-protein

aug_v2a.06347.t1

aug_v2a.00600.t1

EDO48056

Human|GSC2|Gsc|PRD

Fruitfly|Rx|Rax|PRD

Amphioxus|Repo|Repo|PRD

Hv_scaffold77.g31.t1

Amphioxus|Alx|Alx|PRD

AUR_scaffold25.g32.t1

Fruitfly|gsb-n|Pax3/7|PRD

Amphioxus|Hopx|Hopx|PRD

Human|Dux4l|HD1|Dux|PRD

MOR_scaffold429.g8.t1

EDO38663

EDO45301

Human|DPRX|Dprx|PRD

Human|PRRX2|Prrx|PRD

EDO49647

Sc4wPfr_439.g20916.t1

aug_v2a.14296.t1

Hv_scaffold2051.g38.t1

Human|SEBOX|Sebox|PRD

EDO42755

Human|RHOXF1|Rhox|PRD

Human|DUX4L15|HD2|Dux|PRD

AUR_scaffold23.g179.t1

Human|PAX4|Pax4/6|PRD

Fruitfly|unc-4|Uncx|PRD

AUR_scaffold86.g55.t1

EDO38926

TCONS_00007721-protein

Human|PAX3|Pax3/7|PRD

MOR_scaffold7.g93.t1

aug_v2a.13161.t1

AUR_scaffold550.g4.t1

aug_v2a.24409.t1

AUR_scaffold23.g183.t1

Hv_scaffold61.g71.t1

Human|DUXB|HD1|Dux|PRD

Amphioxus|Dmbx|Dmbx|PRD

Human|SHOX|Shox|PRD

Human|PAX5|Pax2/5/8|PRD

Human|PITX3|Pitx|PRD

Human|DUX4L9|HD1|Dux|PRD

Human|RAX2|Rax|PRD

MOR_scaffold16.g97.t1

Human|DUX4L4|HD1|Dux|PRD

Human|DUX4L13|HD1|Dux|PRD

MOR_scaffold28.g10.t1

TCONS_00018812-protein

EDO36622

Human|DUX4L2|HD1|Dux|PRD

Human|DUXA|HD1|Dux|PRD

Fruitfly|Lag1|Cers|CERS

Fruitfly|sv|Pax2/5/8|PRD

EDO42943

Human|DUX4L15|HD1|Dux|PRD

AUR_scaffold23.g182.t1

Human|VSX1|Vsx|PRD

AUR_scaffold12.g205.t1

MOR_scaffold30.g46.t1

EDO25491

EDO43002

aug_v2a.00574.t1

Hv_scaffold107.g32.t1_CER

Human|VSX2|Vsx|PRD

aug_v2a.05704.t1

aug_v2a.13604.t1

Amphioxus|Aprd5|AprdD|PRD

Human|DUX4L7|HD2|Dux|PRD

Human|DUX4L11|HD1|Dux|PRD

Hv_scaffold104.g20.t1

EDO42103

Human|ISX|Isx|PRD

Amphioxus|Pax6|Pax4/6|PRD

Amphioxus|Cers|Cers|CERS

aug_v2a.00604.t1

Amphioxus|Pitx|Pitx|PRD

MOR_scaffold91.g46.t1

aug_v2a.05703.t1

TCONS_00047278-protein

aug_v2a.05897.t1

Fruitfly|tup|Vsx|PRD

Human|RHOXF2B|Rhox|PRD

Sc4wPfr_390.g5621.t1

aug_v2a.05702.t1

AUR_scaffold129.g17.t1
MOR_scaffold19.g77.t1

Fruitfly|repo|Repo|PRD

aug_v2a.05894.t1

Amphioxus|Aprd3|AprdC|PRD

aug_v2a.13159.t1

EDO39160
Fruitfly|Vsx2|Vsx|PRD

Fruitfly|CG32532|Prop|PRD

Sc4wPfr_654.g18227.t1

Amphioxus|Otx|Otx|PRD

Human|ALX3|Alx|PRD

Hv_scaffold70.g84.t1

TCONS_00005922-protein

Human|DUX4L14|HD1|Dux|PRD

Human|PITX1|Pitx|PRD

Human|DUX4L8|HD2|Dux|PRD

EDO38660

Human|PAX8|Pax2/5/8|PRD

AUR_scaffold159.g12.t1

TCONS_00023447-protein

EDO42147

AUR_scaffold398.g8.t1

Human|DUX4L6|HD2|Dux|PRD

TCONS_00038879-protein

Fruitfly|toe|Pax4/6|PRD

Amphioxus|Prop|Prop|PRD

Amphioxus|Arx|Arx|PRD

Amphioxus|UncxC|Uncx|PRD

Human|DUXB|HD2|Dux|PRD

Human|DUX4L14|HD2|Dux|PRD

aug_v2a.05705.t1

Human|DUX4L7|HD1|Dux|PRD

Human|RHOXF2|Rhox|PRD

MOR_scaffold72.g12.t1

Amphioxus|Aprd2|AprdB|PRD

aug_v2a.00575.t1
Fruitfly|gsb|Pax3/7|PRD

Amphioxus|Isx|Isx|PRD

EDO26605

Sc4wPfr_1362.g13664.t1

Human|ALX4|Alx|PRD
aug_v2a.00888.t1

Human|ALX1|Alx|PRD

Hv_scaffold59.g28.t1

EDO31896

Human|NOBOX|Nobox|PRD

TCONS_00000395-protein

EDO44846

aug_v2a.06991.t1

Amphioxus|Drgx|Drgx|PRD

Human|OTX1|Otx|PRD

EDO38665

MOR_scaffold27.g96.t1

Human|DUX4L11|HD2|Dux|PRD

EDO45304

Sc4wPfr_1080.g15226.t1

AUR_scaffold30.g173.t1

Sc4wPfr_802.g11765.t1

AUR_scaffold25.g25.t1

Fruitfly|Pph13|Arx|PRD

Fruitfly|Vsx1|Vsx|PRD

EDO39362

Fruitfly|Ptx1|Pitx|PRD

Fruitfly|prd|Pax3/7|PRD

Human|MIXL1|Mix|PRD

Amphioxus|Aprd1|AprdA|PRD

MOR_scaffold36.g6.t1

Human|DRGX|Drgx|PRD

EDO45303

Human|PITX2|Pitx|PRD

Amphioxus|Rax|Rax|PRD

Human|HOPX|Hopx|PRD

AUR_scaffold23.g184.t1

Hv_scaffold1857.g1.t1

Amphioxus|Aprd6|AprdE|PRD

Fruitfly|al|Arx|PRD

Human|CRX|Otx|PRD

EDO38661

MOR_scaffold670.g6.t1

aug_v2a.05896.t1
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Figure S3. Phylogenetic analysis of PRD genes. 
Phylogenetic relationships were inferred by NJ method with 1000 bootstrap replicates based on the 60 amino acid home-
odomains. Bootstrap values >400 are shown. Gene IDs shown in magenta: medusozoans, blue: anthozoans, bold: Hydra. 
Headers in gene ID, Hv; Hydra viridissima A99, Sc4wPfr; Hydra vulgaris (Hydra2.0), TCONS; Clytia hemisphaerica, AUR; 
Aurelia aurita, MOR; Morbakka virulenta, EDO; Nematostella vectensis, aug; Acropora digitifera. Classifications (orange 
column) are based on the PRD genes previously identified in bilaterians (Human, Fruitfly and Amphioxus).


