Supplementary Information: Conserved host genes act as anchors for fast-evolving piRNA clusters via promoter hijacking.

—{Bos_indicus | . 0.166 9.3 Bos_indicus
ENSE00000TSTIS! —{Bos_taurus] » 0.167 9.3  Bos_taurus
Bos . Bos . Bos_javanicus | . 0.169 9.3  Bos_javanicus
—{Bos_mutus} * 0.168 9.3  Bos mutus
(Bovinae | ——— —{ Bos_indicus x Bos taurus 0.166 9.3  Bos_indicusxBostaurus
(Bubaius] (Bubais) — Bubalus_bubalis | 0.083 17.7  Bubalus_bubalis
Subalus Bubalus L —{Bubalus_kerabau | 0.169 9.3  Bubalus_kerab
ubalus_Kerabau ® :]—0 . ubalus_kerabau
—{Bovidae . (Bovidae] . (Bovidae}——— o o ar
~— Ovis) Ovis_aries ® 0.169 9.1 Ovis_aries
(Vo) . ) ) .
Ovis_canadensis | ® 0.163 9.1 Ovis_canadensis
. 4@ ® Capra ® Capra_hircus ® 0.162 9.1 Capra_hircus
(Caprinae }—— - e N
4@ Budorcas Budorcas_taxicolor —e 0.169 9.1 Budorcas_taxicolor
4@ . @]—' M ® @]—‘-{ Capricornis_sumatraensis J—C 0.17 ® 9.1 Capricornis_sumatraensis

e
=
7
[ ]

Cervus_elaphus ]| - 0.109 8.5  Cervus_elaphus
{@_0 Cervus_canadensis —=e 0.109 8.5 Cervus_canadensis
4@ Dama Dama_dama 0.472 4 Dama_dama
4@ ° Cervidae ° @]—. — Odocoileus ® WOdocoileus_virginianus 0.118 8.2 Odocoileus_virginianus
=) Odocoileinae : — r : :
Rangifer ® Rangifer ®  Rangifer_tarandus | ® 0.186 94 Rangifer_tarandusplatyrhynchus
Muntiacinae ® Muntiacus ® Muntiacus Muntiacus_reevesi } ® 0.112 8.5 Muntiacus_reevesi
Tursiops . Tursiops * Tursiops e— Tursiops_truncatus —e 0.131 10.4  Tursiops_truncatus
Orcinus ® Orcinus ® Orcinus ® Orcinus_orca ® 0.139 10.4 Orcinus_orca
- - Globicephala ® Globicephala ® Globicephala Globlcephala_melas} ® 0.139 10.4 Globicephala_melas
Delphinidae ® Delphinidae —— — : : —
Delphinus ® Delphinus ® Delphinus Delphinus_delphis | ® 0.132 10.4 Delphinus_delphis
Pseudorca ® Pseudorca ® Pseudorca Pseudorca_crassidens 0.139 10.4 Pseudorca_crassidens

 Lagenorhynchus ——e—— L agenorhynchus ——e——{ L agenorhynchus ——( Lagenorhynchus_albirostris 0.141 10.4  Lagenorhynchus_albirostris
Phocoena_phocoena 0.151 10.4 Phocoena_phocoena
: (o) (o) e -
(Gdontoet] ——{ Phocoenidae | . Phocoenidae » Phocoena s Phocoena . @—i{ : :

Phocoena_sinus | ® 10.6  Phocoena_sinus
: : Physeter Physeter Physeter -{ Physeter_macrocephalus ]— 0.13 10.5 Physeter_macrocephalus
Physeteridae ® Physeteridae : — — — : w
Kogia ® Kogia ® Kogia ® 1 Kogia_breviceps | ® 0.144 10.5 Kogia_breviceps
@_. Ziphiidae Ziphiidae Mesoplodon Mesoplodon Mesoplodon —{ Mesoplodon_densirostris ]— 0.129 7.9 Mesoplodon_densirostris
Artiodactyl Balaenoptera_musculus 0.161 10.6 Balaenoptera_musculus
rtiodactyla
- - Ralacnoniora (1)
: —| Balaenopteridae ——e——{ Balaenopteridae Balaenoptera ® Balaenoptera ® Balaenoptera Balaenoptera_acutorostrata jp 0.14 ® 10.2  Balaenoptera_acutorostrata

Balaenoptera_ricei —e 0.138 10.3  Balaenoptera_ricei
Mysticeti —— Eschrichtiidae ———e——— Eschrlchtndae} ® Eschrichtius ® Eschrichtius ® Eschrichtius Eschrichtius_robustus )—0—-—0-0.1 34 10.2 Eschrichtius_robustus

A[Whippomorpha]—ﬂ

M ® Balaenidae ® Eubalaena ® Eubalaena ® @]—0—[ Eubalaena_glacialis -—e 0.131 10.2  Eubalaena_glacialis
Ancodonta ® { Hippopotamidae ]—0—( Hippopotamidae ]—0—[ Hippopotamidae ]—0—[ Hippopotamus ]—0—( Hippopotamus ]—0—[ Hippopotamus ]—0-[ Hippopotamus_amphibius }-0 0.15 ® 8.3 Hippopotamus_amphibiuskiboko

—[ Camelus_dromedarius 0.102 6.7 Camelus_dromedarius
I—@ 3 Camelus X  Camelus ————¢—{ Camelus_bactrianus | 0.102 6.7  Camelus bactrianus
Tylopoda Camelidae Camelidae Camelidae w —{Camelus_ferus] 0.102 6.7 Camelus_ferus
|—| Vicugna

]
Vicugna Vicugna [ Vicugna_pacos | 0.082 6.7  Vicugna pacos

®

—Suina) S Suidae 3 Suidae . Suidae . Suidae .  Phacochoerus ——e——— Phacochoerus ———e———{ Phacochoerus ———e— Phacochoerus_africanus |- 0.18 © 93  Phacochoerus_africanus
Mustela_lutreola] ® 0.189 9.7 Mustela_lutreola
Mustela ® Mustela Mustela_nigripes | ® 0.196 9.9 Mustela_nigripes
Mustelinae Mustela_erminea | ® 0.162 9.5 Mustela_erminea
Neogale z Neogale z Neogale_vison| z 0.179 9.7  Neogale_vison
1
(Musteloidea ’ (Musteloidea ) (Musteloidea B Vusielidae Melinae ® Meles ® Meles ® Meles_meles ® 0.204 9.2 Meles_meles
Lutrinae ® Lutra ® Lutra ® Lutra_lutra ® 0.149 12.4 Lutra_lutra
75 Canis_lupusfamiliaris
Canis_lupus 7.5 Canis_lupusdingo
Canis ® Canis ® Canis 7.8 Canis_lupusbaileyi
(Canidae ° Canidae o (Canidae | o @_. Canis_aureus | ° 0.152 7.5 Canis_aureus
Vulpes_vulpes | . 0.138 7.6 Vulpes_vulpes
) ) - J
_ : Vulpes . Vulpes . Vulpes —
_ 1 & 2 {E—‘:Vulpes_lagopus } . 0.14 ° 7.6 Vulpes_lagopus
Miroungini o M}—o—[ Mirounga_angustirostris |- 0.15 ° 8.7 Mirounga_angustirostris
onachinae
Phocidae ° Phocidae | - Phocidae | - Phocidae Monachini g  Neomonachus ———P®Neomonachus_schauinslandi 0.136 8.6 Neomonachus_schauinslandi
Phocinae . Halichoerus . (Halichoerus ———e—{ Halichoerus_grypus }—e 0.134 8.7  Halichoerus_grypus
Otariidae ® Otariidae ® Otariidae ® Otariidae . Zalophus ® Zalophus ® Zalophus Zalophus_ californianus 0.13 J 8.7 Zalophus_californianus
Ureidas) Ureidac] Ureidac) Uraid Ailuropoda ® Ailuropoda ® Ailuropoda Ailuropoda_melanoleuca ]—- 0.11 ® 7.3 Ailuropoda_melanoleuca
rsidae . rsidae . rsidae . rsidae — — ———
Ursus ® Ursus ® Ursus ® Ursus_arctos ® 0.122 8.3 Ursus_arctos

Sw— S — Prionailurus_viverrinus 0.126 9.2 Prionailurus_viverrinus
Carnivora rionalurus ® rionaliurus - - - ) . )
Prionailurus_bengalensis 0.109 9.4 Prionailurus_bengalensis

Felis ® Felis ® Felis_catus ® 0.142 9.3 Felis_catus
(Felinae ——¢ Lynx . Lynx e—{ Lynx_canadensis ——e 0.12 ) 9.1 Lynx_canadensis

M ° @]—0—[ Leopardus_geoffroyi 0.114 9 Leopardus_geoffroyi
——{ Acinonyx] . Acinonyx ——{ Acinonyx_jubatus —e 0.104 8.9  Acinonyx_jubatus

Felidae . Felidae - Felidae - (Felidae——— — Panthera_tigris] . 0.113 9.1 Panthera_tigris

J
— Panthera_onca ® 0.116 9.1 Panthera_onca
—{Panthera] : (Pantheraj———¢

Panthera_leo ® 0.116 9.1 Panthera_leo
Pantherinae ———¢ —{Panthera_uncia | X 0.113}———o 9.3  Panthera_uncia

— (T aurasiatheria —— ——{Neofelis] * Neofelis +—{ Neofelis_nebulosa —e 0.115 9.1 Neofelis_nebulosa
Herpestidae - Herpestidae ® Herpestidae ® Herpestidae ® Suricata ® Suricata ® Suricata ® [ Suricata_suricatta } ® 0.144 6.9 Suricata_suricatta

Desmodontinae | ® Desmodus . Desmodus Desmodus_rotundus -0.1 47 7.2 Desmodus_rotundus

[ Phyllostomidae ——e——— Phyllostomidae ———e——— Phyllostomidae ——e——— Phyllostomidae S S
Phyllostominae Phyllostomus ® Phyllostomus Phyllostomus_discolor 0.126 7.1 Phyllostomus_discolor

Myotis . Myotis . Myotis e—{ Myotis_daubentonii —e 0.185 10.2  Myotis_daubentonii
—{ Yangochiroptera ——¢ [ Vespertilionidae ——e——{ Vespertilionidae ——e—— Vespertilionidae ——e—— Vespertilionidae -
9 P J LVesp P P p Eptesicus e e 1

® Eptesicus ® Eptesicus ® [ Eptesicus_fuscus | ® 0.092 8.9 Eptesicus_fuscus

. ( . : . . : Saccopteryx_bilineata 0.197 12.8 Saccopteryx_bilineata
 Chiroptera———¢  Emballonuridae ——e—— Emballonuridae ——e——— Emballonuridae ——e—— Emballonuridae ——e—— Emballonurinae ——e——— Saccopteryx] X Saccopteryx @201

Saccopteryx_leptura 12.5 Saccopteryx_leptura

Rhinolophus_sinicus 0.137 8.5 Rhinolophus_sinicus
— Yinpterochiroptera} . {Rhinolophoidea [——e—— Rhinolophoidea ———e—— Rhinolophoidea ———e——— Rhinolophidae ———e——— Rhinolophinae} ® m ® Rhinolophus _ i -m

[ Rhinolophus_ferrumequinum 8.5 Rhinolophus_ferrumequinum

Equus_caballus —e 0.148 8.8  Equus_caballus

Equidae ® Equidae ® Equidae . Equidae ® Equidae . Equus ® Equus ® Equus [Equus_asinus | 0.143 8.8 Equus_asinus
| J
| Perissodactyla Equus_quagga | . 0.143 8.8  Equus_quagga
Rhinocerotidae | .  Rhinocerotidae ———e———{ Rhinocerotidae ——e——— Rhinocerotidae ———e——— Rhinocerotidae | . [Diceros | . [ Diceros | . [Diceros | e—{ Diceros_bicornis ——e 0.137 8.8 Diceros_bicornisminor
Eulinotvonl Erinaceidae i Erinaceidae ® Erinaceidae ® Erinaceidae ® Erinaceidae ® Erinaceinae ® Erinaceus ® Erinaceus ———e— Erinaceus_europaeus )—0—-—0-0.162 6.9 Erinaceus_europaeus
ulipotypnia — e oo e oo o oo e oo e oo . e
Soricidae . Soricidae ° Soricidae ° Soricidae ° Soricidae . Soricinae ° Sorex ° Sorex .  Sorex_araneus | ° 0.146 8.6 Sorex_araneus
T=rprTyrveR a0 o o o o ~— —— Manis_javanica | ® 0.159 7.8 Manis_javanica
Pholidota ® Manidae . Manidae ® Manidae ® Manidae ® Manidae . Manis ® Manis ® Manis - : \
Manis_pentadactyla —e 0.159 7.8 Manis_pentadactyla
Rattus_rattus @ 0.391 I—. 49.6 Rattus_rattus
—{Rattus] @ Rattus ——
Rattus_norvegicus —@ 0.396 49.3 Rattus_norvegicus
M . Arvicanthis Arvicanthis_niloticus 0.191 165.4  Arvicanthis_niloticus
M @ {@—.—{ Mastomys_coucha} @ 0.261 45.7 Mastomys_coucha
: e ——— _ —{Apodemus] @ | Apodemus ———@—{ Apodemus_sylvaticus 0.303 71.7  Apodemus_sylvaticus
—{Muridae} @ Muridae @ Muridae @ (Muridae ———@ e pﬁ pﬁ [p =5 1 0303
Deomyinae ® Acomys ® Acomys @—— Acomys_russatus —@ 0.172 42.4  Acomys_russatus
Gerbillinae @ Meriones @ Meriones Meriones_unguiculatus 0.22 ® 546 Meriones_unguiculatus
(Muroidea) ® Chionomys @ Chionomys ———@—{ Chionomys_nivalis —@ 0.08 @® 53.6  Chionomys_nivalis
_ Arvicolinae Arvicola - Arvicola @— Arvicola_amphibius —@ 0.059 48.7  Awicola_amphibius
[BoreerthenaJ Microtus @ @]—.ﬁ Microtus_pennsylvanicus 0.217 48.3 Microtus_pennsylvanicus
Myomorpha M o Cricetidae @ Cricetidae @ @]_‘ Neotommnas] ® Poromysous | ® Poromysous Peromyscus_eremicus 0.257 37.2  Peromyscus_eremicus
{ J { J . , -
Peromyscus_maniculatus I’—-—‘OASS 133.5  Peromyscus_maniculatusbairdii
Cricetinae o Cricetulus ®  Cricetulus ———@—{Cricetulus_griseus —@ 0.429 49.8  Cricetulus_griseus
Dipodoidea ® Dipodoidea ® Dipodoidea ® Dipodidae ® Dipodinae ® Jaculus ® Jaculus ® {Jaculus_jaculus} ® 0.27 ® 12.5 Jaculus_jaculus
Urocitellus Urocitellus_parryii ——e 0.127 11.9  Urocitellus_parryii

. —— — Marmota_flaviventris 0.145 11.6 Marmota_flaviventris
+ Xerinae ® @]—0 _ : :
—[CaIIospermophllus]—C[CaIIospermophllus_lateralls 0.208 12.2  Callospermophilus_lateralis

Sciuromorpha ¢ | Sciuridae | ¢ | Sciuridae | ¢ (Sciuridae ¢ Sciuridae Ictidomys Ictidomys_tridecemlineatus 0.159 11.6 Ictidomys_tridecemlineatus
Sciurus Sciurus_carolinensis 0.135 13.2 Sciurus_carolinensis

Sciurinae ® Sciurini -
i . . 0 . N .
+Gllres Castoridae @ Castoridae @ Castoridae @ Castoridae @ Castor @ Castor @ Castor @— Castor_canadensis —@ 0.436 34.8 Castor_canadensis
l l J l l J l J l J l J

4[Castorimorpha]—+ : : . : : o i T i . : . o
 Heteromyidae ———e———{ Heteromyidae ———s——— Heteromyidae ———e——— Heteromyidae ———e——— Perognathinae | . Perognathus . Perognathus Perognathus_longimembris 0.136 6.2  Perognathus_longimembrispacificus
TP — : .
. Toooridas] . Toooridas] . Teoordac] . Oryctolagus ® Oryctolagus ® Oryctolagus ———e— Oryctolagus_cuniculus H—'OJ 61 9.5 Oryctolagus_cuniculus

|

Leporidae eporidae eporidae eporidae Leporidae — —
Lagomorpha B (=epereae) (-eporieas) (=eporeae) b Lepus ® Lepus ® Lepus ® [Lepus_europaeus} ® 0.182 10 Lepus_europaeus
. _ (A1) _ (A1 | _ (ANt 1 ) _ (A1) ] ] . .
Ochotonidae ® Ochotonidae ® Ochotonidae ® Ochotonidae ® Ochotonidae ® Ochotona ® Ochotona ® @]—0—[ Ochotona_prlnceps} ® 0.132 6.2 Ochotona_princeps
—| Macaca_nemestrina H 10.62] @ 30.8 Macaca_nemestrina
—— Macaca_mulatta—@ 0.682 42.6  Macaca _mulatta
—{Macaca] o (Macaca|———4 —
—— Macaca_fascicularis 0.655 341  Macaca fascicularis
—{Macaca_thibetana —e 0.61 ® 296  Macaca thibetanathibetana
{Cercopithecinae ]—.—[Theropithecus ]—0—[Theropithecus ]—0—[Theropithecus_gelada 0.602 30.2  Theropithecus_gelada
Papio = Papio = | Papio_anubis } = 0.614 30.6  Papio_anubis
{ Cercopithecoidea |—@  Cercopithecidae | ) ¢ Chlorocebus = Chlorocebus Chlorocebus_sabaeus 0.594 33.1 Chlorocebus_sabaeus
Coion Rhinopithecus ———@——| Rhinopithecus ———@- Rhinopithecus_roxellana @ 0.62 ® 309  Rhinopithecus_roxellana
olobinae
Piliocolobus ® Piliocolobus Piliocolobus_tephrosceles 0.608 30.7 Piliocolobus_tephrosceles
® Homo ® | Homo_sapiens ; ® 0.604 29.7  Homo_sapiens
Homininae ® Pan ® | Pan_paniscus } ® 0.606 29.7  Pan_paniscus
—{ Euarchontoglires —# Gorilla . Gorilla . | Gorilla_gorilla| . 0.61 ® 30.3  Gorilla_gorillagorilla
Eutheria = = Pongo_abelii L 0.606 32 Pongo_abelii
[::] — — — Ponginae @ Pongo @ Pongo J \
Haplorrhini ® ( Simiiformes ——— Pongo_pygmaeus —@ 0.623 33.7  Pongo_pygmaeus
iohatd Symphalangus ————{ Symphalangus ——&——— Symphalangus ——@ Symphalangus_syndactylus® 0.61 ® 283  Symphalangus_syndactylus
obatidae —
/ Nomascus ® Nomascus ® [@—0—[ Nomascus_leucogenys 0.606 30 Nomascus_leucogenys
: = —— : Callitrichinae @ Callithrix ® Callithrix @ [Callithrix_jacchus} @ 0.559 29.7 Callithrix_jacchus
(Primates ———¢ Platyrrhini . Cebidae . Cebidae — — — —
Saimiriinae ® Saimiri ® Saimiri @— Saimiri_boliviensis —® 0.596 31.1 Saimiri_boliviensis
] [ (1 armiir ~atia |
: —— : Lemur ® Lemur ® Lemur ® Lemur_catta ® 0.332 15.2 Lemur_catta
Lemuridae ® Lemuridae ® Lemuridae — — ( : \
[Lemuriformes Eulemur ® Eulemur ® Eulemur ® | Eulemur_rufifrons | ® 0.326 15.2  Eulemur_rufifrons
Strepsirrhini Cheirogaleidae ——e———| Cheirogaleidae ——e——— Cheirogaleidae | . Microcebus . Microcebus . Microcebus Microcebus_murinus 0.322 15.7  Microcebus_murinus
Lorisiformes ® Lorisidae ® Lorisidae ® Lorisidae ® Nycticebus ® Nycticebus ® @]—0—[ Nycticebus_coucang 0.296 11.5 Nycticebus_coucang
Dermoptera * {Cynocephalldae} . {Cynocephalldae]—o—[ Cynocephalldae]—o—[Cynocephalldae]—0—[Cynocephalldae]—O—[Cynocephalus]—o—[Cynocephalus]—o—[ Cynocephalus]—o—[Cynocephalus_volans} * 0.245 5.7 Cynocephalus_volans
Elephas ® Elephas ® Elephas ® |Elephas_maximus | ® 0.184 8.9 Elephas_maximusindicus
(Drahnceridos | (Elanhantidao | (Elanhantidas | (Elanhantidaes | (Elanhantidas | : — -
Proboscidea ® Elephantidae ® Elephantidae ® Elephantidae ® Elephantidae ® Elephantidae s % (=2Pnas) =2P : J}
X@]_+ Loxodonta ® Loxodonta ° Loxodonta Loxodonta_africana —e 0.184 8.9 Loxodonta_africana
Afrosoricida ® Tenrecidae ® Tenrecidae ® Tenrecidae ® Tenrecidae ® Tenrecidae ® Tenrecinae ® Tenrec ® Tenrec —{ Tenrec_ecaudatus —e 0.24 ® 20 Tenrec_ecaudatus
= Vermilingua . (Myrmecophagidae —e—{ Myrmecophagidae ——e——{Myrmecophagidae ——e—{ Myrmecophagidae —e———— Tamandua . Tamandua . (Tamandua ———e—{ Tamandua_tetradactyla 0.16 o 11.6  Tamandua_tetradactyla
ilosa — —
@'—+ Folivora ® [ Megalonychidae ]—0—[ Megalonychidae ]—0—[ Megalonychidae ]—0—[ Megalonychidae } ® Choloepus ® Choloepus ® Choloepus Choloepus_didactylus 0.108 8.7 Choloepus_didactylus
i i . ; (MNacunndidas | (Nacunndidaa ) | . ( ) .
Cingulata ® Dasypodidae ® Dasypodidae ® Dasypodidae ® Dasypodidae ® Dasypodidae ® Dasypus ® Dasypus ® @]—0—( Dasypus_novemcinctus ]—0 0.13 J 8 Dasypus_novemcinctus
clade clade superorder clade order suborder clade infraorder parvorder superfamily family subfamily tribe genus species subspecies
, 40000 80000 120000 160000 . . e
Downstream lendth, bp @ o o . TE anti-sense Strandedness, log2 Downstream length, Kb 10 Kb 50 Kb 100 Kb
00 02 04 06 25 00 25

Figure S1: Evolutionary landscape of the NOPCHAP1-associated piRNA cluster. Phylogenetic tree showing the conservation and divergence of the intergenic region downstream of NOPCHAPI. Overlays denote the downstream intergenic length (size of the circles), total Mobile Genetic Element (MGE) content categorized by strandedness (anti-sense to sense ratio, grayscale color), and the fraction of antisense MGEs within the downstream length and the first 10 Kb, 50 Kb, 100 Kb of the locus (green-red scale).



— Tursiops | - Tursiops - Tursiops @— Tursiops_truncatus —@ 0.3 @® 1971  Tursiops_truncatus
ENSG00000170500 - (e o) (Areimie ) : ;
——Orcinus] @ Orcinus @ Orcinus @ Orcinus_orca @ 0.261 163 Orcinus_orca
Globicephala - Globicephala - Globicephala Globicephala_melas —@ 0.247 161.1 Globicephala_melas
Delphinidae @ Delphinidae e T : :
Delphinus - Delphinus - Delphinus -  Delphinus_delphis | - 0.259 152.1 Delphinus_delphis
M @ Pseudorca @ Pseudorca Pseudorca_crassidens 0.273 163.2 Pseudorca_crassidens

—{Lagenorhynchus ——@)——{ Lagenorhynchus ——@)——{ Lagenorhynchus ) Lagenorhynchus_albirostris () 0.27 @ 2953  Lagenorhynchus_albirostris

————— ——— ——— Phocoena_phocoena 0.274 184.9 Phocoena_phocoena
: M Phocoenidae Phocoena Phocoena Phocoena .
(Odontoceti] @ ® ® ® ® Phocoena_sinus ]| - 0.244 184.4  Phocoena_sinus
Physeter - Physeter - Physeter Physeter_macrocephalus 0.227 217.7 Physeter_macrocephalus
Physeteridae - Physeteridae : — — [ : : :
Kogia - Kogia - Kogia - Kogia_breviceps | - 0.255 187.7  Kogia_breviceps
@_. Ziphiidae - Ziphiidae - Mesoplodon - Mesoplodon - Mesoplodon Mesoplodon_densirostris 0.254 199.5 Mesoplodon_densirostris
Balaenoptera_musculus ]—‘ 0.25 ® 2078 Balaenoptera_musculus
: : e e
4[ Balaenopteridae ]—.—[ Balaenopterldae} - Balaenoptera - Balaenoptera - Balaenoptera Balaenoptera_acutorostrata 0.278 207 Balaenoptera_acutorostrata
4[ Whippomorpha ]—. Balaenoptera_ricei } - 0.243 207.2 Balaenoptera_ricei
Mysticet Eschrichtiidae } - | Eschrichtiidae | - Eschrichtius - Eschrichtius - Eschrichtius Eschrichtius_robustus 0.279 208.3  Eschrichtius_robustus
Balaenidae - Balaenidae - Eubalaena - Eubalaena - Eubalaena @ — Eubalaecna glacialis —@ 0.245 206.3  Eubalaena_glacialis
(2eas VAT (=raes 4 (=agas 4 (=rraiaeiid ] ( J
Ancodonta -  Hippopotamidae ——@—— Hippopotamidae ———@—— Hippopotamidae | -  Hippopotamus | -  Hippopotamus | -  Hippopotamus ———@H Hippopotamus_amphibius 0.238 209.3  Hippopotamus_amphibiuskiboko
—{Bos_indicus] - 0.376 190.1  Bos_indicus
——{Bos_taurus] - 0.317 219.8  Bos_taurus
Bos - Bos - (Bos_javanicus | - 0.433 194.3  Bos_javanicus
4@] - 0.31 ® 2142 Bos_mutus
- o —{Bos_indicus x Bos taurus 0.325 232.3 Bos_indicusxBostaurus
Bubalus_bubalis ——@) 0.339 2432  Bubalus_bubalis
———{Bubalus] ® Bubalus ]
® T — ® Bubalus_kerabau ——@ 0.319 229.7  Bubalus_kerabau
—{Bovidae} (Bovidae} (Bovidae ———@
Ovis_aries - 0.303 238.1  Ovis_aries
— G e—— &) | o9
Ovis_canadensis ——@@ 0.272 238.6  Ovis_canadensis
H .
Capra - Capra - Capra_hircus - 0.27 @ 2369  Capra_hircus
——(Budorcas ]| - Budorcas €@ —(Budorcas_taxicolor —@@ 0.256 296.5  Budorcas_taxicolor
M ® @]—‘ M @ @]—‘-{ Capricornis_sumatraensis 0.293 256.3 Capricornis_sumatraensis
_Artiodactyla o ° - Cervus_elaphus] - 0.247 191.7  Cervus_elaphus
ervus
Cervus_canadensis —@ 0.246 190.6 Cervus_canadensis
- Dama - Dama_dama - 0.272 191 Dama_dama
—{Cervidae] ® \Cervidae ® Cervidae Muntiacinae - Muntiacus - Muntiacus @—— Muntiacus_reevesi —@ 0.259 197.6  Muntiacus_reevesi
Odocoileinae - Odocoileus - Odocoileus Odocoileus_virginianus 0.307 197.1 Odocoileus_virginianus
[ behadd
Camelus_dromedarius 0.176 212.8 Camelus_dromedarius
- Camelus - Camelus [Camelus_bactrianus} - 0.175 139 Camelus_bactrianus
Tylopoda - Camelidae - Camelidae - Camelidae - Camelidae Camelusﬁferus} - 0.178 139.1 Camelus_ferus
Vicugna @ Vicugna @ Vicugna @ [ Vicugna_pacos | @ 0.183 140.9  Vicugna_pacos
Sura ® Sudas) ® Suigac ° Siidac] ° S Sus - Sus - Sus - Sus_scrofa - 0.236 191.8  Sus_scrofa
uina uidae uidae uidae uidae
S—L( Phacochoerus | @ [ Phacochoerus | @ | Phacochoerus ———@— Phacochoerus_africanus 0.226 190.5  Phacochoerus_africanus
Mustela_lutreola ] - 0.262 199.2  Mustela_lutreola
Mustela - Mustela  Mustela_nigripes | - 0.253 188.4  Mustela_nigripes
Mustela_erminea} ‘ 0.23 ‘ 275.3 Mustela_erminea
Neogale - Neogale - ' Neogale_vison] - 0.243 199.2  Neogale_vison
H
(Musteloidea ® (Musteloidea ® (Musteloidea ® Vustelidae F—Melinae o Meles @ Meles o Meles_meles o 0.292 1961 Meles_meles
| utrinae | Lutra Lutra Lutra_lutra 0.279 16.8  Lutra lutra
1771 Canis_lupusfamiliaris
Canis_lupus 176.8 Canis_lupusdingo
4@ - Canis - 176.1 Canis_lupusbaileyi
Canidae | ® Canidae | P (Canidae | ® @]_. Canis_aureus \ - 0.228 175.1 Canis_aureus
Vulpes_vulpes - 0.229 176.7  Vulpes_vulpes
P — - {Vulpes] @ Vulpes @ Vulpes JW
_ @ Vulpes_lagopus ; - 0.229 177.4 Vulpes_lagopus
N = Miroungini - [@—H Mirounga_angustirostris 0.251 171.8 Mirounga_angustirostris
Monachinae |
. ( . | . .
Phocidae o (Phocidae | o (Phocidae | Phocidae Monachini -  Neomonachus ———@Neomonachus_schauinsland 0.265 273 Neomonachus_schauinslandi
Phocinae - Halichoerus - Halichoerus @— Halichoerus_grypus —@ 0.288 193.6  Halichoerus_grypus
Otariidae @ Otariidae L Otariidae L Otariidae @ Zalophus L Zalophus L Zalophus Zalophus_californianus 0.304 186.7  Zalophus_californianus
——— —— —— : Ailuropoda - Ailuropoda - Ailuropoda Ailuropoda_melanoleuca 0.244 190.2 Ailuropoda_melanoleuca
Ursidae - Ursidae - Ursidae - Ursidae
Ursus - Ursus - Ursus - Ursus_arctos - 0.261 180.1 Ursus_arctos
5 | ® 5 I Prionailurus_viverrinus 0.258 193.4 Prionailurus_viverrinus
- ® M rionailurus
Prionailurus_bengalensis 0.268 193.5 Prionailurus_bengalensis
————— Felis | @ Felis @ Felis_catus @ 0.265 192.4  Felis_catus
Lynx . Lynx ‘ Lynx_canadensis | ‘ 0.253 277.8 Lynx_canadensis
Leopardus - Leopardus @— Leopardus_geoffroyi —@ 0.266 192.6  Leopardus_geoffroyi
Gk skt ( J
——{ Acinonyx] - Acinonyx -  Acinonyx_jubatus | - 0.255 191.6  Acinonyx_jubatus
(Felidae | ® (Felidae | ® (Felidae ® (Felidae [ ———@ — (Panthera_tigris ——@ [0.27) ® 193 Panthera tigris
Laurasiatheria T —{ Panthera_onca @ 0.258 191.5  Panthera onca
—{Panthera] @ (Panthera}|———@
Panthera_leo - 0.251 198.3  Panthera_leo
—{Feliformia———@ :
(Pantherinae] ® - {Panthera_uncia - 0.259 193.2  Panthera_uncia
- {Neofelis} & Neofelis @— Neofelis_nebulosa —@ 0.263 195 Neofelis_nebulosa
Herpestidae - Herpestidae - Herpestidae - Herpestidae - Suricata - Suricata - Suricata -  Suricata_suricatta } - 0.228 176.2  Suricata_suricatta
Equus_caballus } - 0.333 209.9  Equus_caballus
Equidae - Equidae - Equidae - Equidae - Equidae - Equus - Equus - Equus {Equus_asinus } - 0.264 196.6  Equus_asinus
—— Perissodactyla Equus_quagga | - 0.263 195.6  Equus_quagga
Rhinocerotidae | - | Rhinocerotidae | - | Rhinocerotidae } - | Rhinocerotidae } - | Rhinocerotidae } - Diceros - Diceros - Diceros @ —— Diceros_bicornis ——@ 0.272 205.9  Diceros_bicornisminor
: : : 1 : : : : : : : : — — Rhinolophus_sinicus | 0.19 151.9  Rhinolophus_sinicus
Chiroptera | Yinpterochiroptera | (| Rhinolophoidea | | Rhinolophoidea | Rhinolophoidea | Rhinolophidae | | Rhinolophinae | Rhinolophus Rhinolophus
'-[Rhinolophus_ferrumequinum 0.191 148.3 Rhinolophus_ferrumequinum
T T r—1 e rﬁ e e Manis_javanica | ° 0.488 32.7  Manis_javanica
Pholidota @ Manidae @ Manidae @ Manidae @ Manidae @ Manidae @ Manis @ Manis @ Manis J
Manis_pentadactyla —@ 0272 ————— 1295  Manis_pentadactyla
Eulipotyphla - Erinaceidae - Erinaceidae - Erinaceidae - Erinaceidae - Erinaceidae - Erinaceinae - Erinaceus - @]—.—[ Erinaceus_europaeus 0.242 179.4  Erinaceus_europaeus
Rattus_rattus - 0.137 176.5 Rattus_rattus
——{ttus ———@——{ s .
Rattus_norvegicus . 0.127 264.8 Rattus_norvegicus
Mus_pahari - 0.131 167.8 Mus_pahari
Mus - Mus
Mus_caroli 0.127 178.7 Mus_caroli
—{ Murinae}|——@ T e
- M Arvicanthis [Arvicanthis_niloticus } 0.13 170.2 Arvicanthis_niloticus
4@ @ Mastomys @ [ Mastomys_couchal] @ 0157 —— 1312 Mastomys_coucha
TV : 73 .
— [Muridae] o ‘Muridae | Py ‘Muridae Py (Muridae ————@ Apodemus @ ( Apodemus ————@—{ Apodemus_sylvaticus —@ 0.13 0 172 Apodemus_sylvaticus
——{ Deomyinae] @ Acomys @ Acomys @—{ Acomys_russatus —@ 0.149 176.4  Acomys_russatus
Gerbillinae @ Meriones @ [ Meriones ————@—{ Meriones_unguiculatus 0.114 157.7  Meriones_unguiculatus
: : Microtus_ochrogaster 0.141 152.2 Microtus_ochrogaster
—{Microtus] ® Microtus | |
Myomorpha o (Muroidea ————@ Microtus_pennsylvanicus 0.147 144.5 Microtus_pennsylvanicus
Horeoeuthera Chionomys - Chionomys - [Chionomys_nivalis} - 0.147 147.2 Chionomys_nivalis
——{Anvicola} @ Arvicola @—{ Arvicola_amphibius -—@ 0.119 156.7  Arvicola_amphibius
Peromyscus_eremicus H—-—.OJ 41 166.5 Peromyscus_eremicus
[:Cri cetidae @ [Cricetidae | o [Cricetidae | o @]_. Peromyscus - Peromyscus Peromyscus_maniculatus 0.168 165.5 Peromyscus_maniculatusbairdii
Peromysous_leucopus]— 0.121 178.3 Peromyscus_leucopus
Onychomys - Onychomys Onychomys_torridus —@ 0.144 156.6 Onychomys._torridus
Cricetinae - Cricetulus - Cricetulus @ — Cricetulus_griseus —@ 0.134 220.9  Cricetulus_griseus
L J L ] L J
Urocitellus  Urocitellus_parryii 10.07] 214.3  Urocitellus_parryii
o ® N 4@ {I\/Iarmota_flaviventris] 0.132 154.6 Marmota_flaviventris
—[CaIIospermophiIusJ—‘{CaIIospermophiIus_IateraIis 0.142 152.8 Callospermophilus_lateralis
Sciuromorpha | ® |Sciuridae | ® |Sciuridae | ® [ Sciuridae ® Sciuridae Ictidomys Ictidomys_tridecemlineatus }. 0.14 o 148.4 Ictidomys_tridecemlineatus
Sciurinae - Sciurini - Sciurus @— Sciurus_carolinensis —@ 0.138 158 Sciurus_carolinensis
L L L J
- § Castoridae | (Castoridae | Castoridae (Castoridae  Castor|  Castor| Castor] {Castor_canadensis | 0.149 )———— 153.1  Castor_canadensis
—— Castorimorpha )—#
 Heteromyidae ; @  Heteromyidae o  Heteromyidae @  Heteromyidae ; @ [ Perognathinae | @ Perognathus o Perognathus Perognathus_longimembris 0.116 124.1 Perognathus_longimembrispacificus
—‘ Macaca_nemestrina} - 0264 ——@ 170.8 Macaca_nemestrina
— I\/Iacaca_mulatta‘ - 0.257 172.7 Macaca_mulatta
—{Macaca] ® (Macaca———@ |
—— Macaca_fascicularis —@@) 0.253 272 Macaca_fascicularis
—{ Macaca_thibetana —@ 0.264 172.5  Macaca_thibetanathibetana
(Evera) —(Cercopithecinae ——@— Theropithecus | - | Theropithecus ———@—| Theropithecus_gelada 0.256 177.3  Theropithecus_gelada
utheria
——————Papio - Papio - (Papio_anubis } - 0.263 176.9  Papio_anubis
 Cercopithecoidea] ® { Cercopithecidae] ® Chlorocebus - Chlorocebus Chlorocebus_sabaeus 0.259 175.8  Chlorocebus_sabaeus
Rhinopithecus } @ | Rhinopithecus ———@—{ Rhinopithecus_roxellana 0.271 176.1 Rhinopithecus_roxellana
olobinae
Piliocolobus - Piliocolobus Piliocolobus_tephrosceles H@) 0.26 @ 1762 Piliocolobus_tephrosceles
— - Homo - 'Homo_sapiens | - 0.244 210.8  Homo_sapiens
— Catarrhini ———@ (Homoj t j
oo —{Homininae - Pan - | Pan_paniscus - 0.256 179 Pan_paniscus
- Euarchontoglires ——@@) L
d Gorilla - Gorilla - | Gorilla_gorilla} - 0.26 @) 179.2  Gorilla_gorillagorilia
Pongo_abelii - 0.264 177.6 Pongo_abelii
— - — —{Ponginae} @ Pongo @ Pongo
Haplorrhini - Simiiformes ————@@) 4_—. Pongo_pygmaeus} - 0.261 177.9 Pongo_pygmaeus
i Symphalangus | @ | Symphalangus } @ | Symphalangus ———@) Symphalangus_syndactylus |@ 0.27 ) 1965  Symphalangus_syndactylus
—
Nomascus o Nomascus o Nomascus ———@—{ Nomascus_leucogenys 0.235 1925  Nomascus_leucogenys
Frimatos) - ® Cobidas ® o Callitrichinae @ Callithrix @ Callithrix @— Caliithrix_jacchus—@ 0.233 274.4  Calithrix_jacchus
— Primates|——@ ——{Platyrrhini} (Cebidae ebidae o -
Saimiriinae - Saimiri - Saimiri @——{ Saimiri_boliviensis ——@ 0.249 174.5  Saimiri_boliviensis
. e : Lemur - Lemur - Lemur - Lemur_catta - 0.226 161.9 Lemur_catta
Lemuridae @ Lemuridae @ Lemuridae - ° = ° - ° o e ° T ® 1257 Eu .
Lemuriformes ulemur ulemur ulemur  Eulemur_rufifrons | : ) ulemur_rufifrons
Strepsirrhini Cheirogaleidae} - [Cheirogaleidae} - [Cheirogaleidae} - Microcebus - Microcebus - Microcebus Microcebus_murinus} - 0.23 @ 156.9 Microcebus_murinus
Lorisiformes L 4 Lorisidae 4 Lorisidae @ Lorisidae @ Nycticebus L 4 Nycticebus 4 Nycticebus Nycticebus_coucang } @ 0.251 68.2 Nycticebus_coucang
—Dermoptera] - [ Cynocephalidae | - | Cynocephalidae ——@—— Cynocephalidae ——@—— Cynocephalidae ——@)—— Cynocephalidae | - | Cynocephalus | - | Cynocephalus | -  Cynocephalus ———@—{ Cynocephalus_volans 0.216 2452  Cynocephalus_volans
e —— ——— ——— ———— —_———— : Elephas Elephas Elephas {Elephasimaximus} 0.14 196.4 Elephas_maximusindicus
Afrotheria - Proboscidea - Elephantidae - Elephantidae - Elephantidae - Elephantidae - Elephantidae
L J | J |Elephanticae | (EIephantidac | (=ephaliidac | (=EPTatae ) M vederia ) M wederia ) I - ) -
Loxodonta - Loxodonta - Loxodonta @— Loxodonta_africana —@ 0.236 176.1 Loxodonta_africana
clade clade superorder order suborder clade infraorder parvorder superfamily family subfamily tribe genus species subspecies
Downstream lendth, bp @ 1e:05 @ 2o TE anti-sense Strandedness, log2 Downstream length, Kb 10 Kb 50 Kb 100 Kb
0.0 0.1 02 0.3 0.4 0.0 0.5 1.0 1.5 2.0

Figure S2: Evolutionary landscape of the LONRF2-associated piRNA cluster. Phylogenetic tree showing the conservation and divergence of the intergenic region downstream of LONRF2. Overlays denote the downstream intergenic length (size of the circles), total Mobile Genetic Element (MGE) content categorized by strandedness (anti-sense to sense ratio, grayscale color), and the fraction of antisense MGEs within the downstream length and the first 10 Kb, 50 Kb, 100 Kb of the locus (green-red scale).



(T ireinne | (Tiirainne |

——— Tursiops| ® Tursiops ® Tursiops @— Tursiops_truncatus —@ 0.236 7.8 Tursiops_truncatus
ENSG00000091651 : (Oreinie ) (Orcinus | (Oreinus orea | i
4@} ® Orcinus ® Orcinus ® Orcinus_orca ® 0.237 7.8 Orcinus_orca
S Globicephala ® Globicephala @ Globicephala Globlcephala_melas} @ 0.258 7.8 Globicephala_melas
4_—“ inidae =y rT— Melohinus |
K Delphinus ® Delphinus - Delphinus @— Delphinus_delphis —@ 0.237 7.8 Delphinus_delphis
M ® Pseudorca ® Pseudorca Pseudorca_crassidens 0.227 7.8 Pseudorca_crassidens

——{Lagenorhynchus ——@——{ Lagenorhynchus ——@——{ Lagenorhynchus ———@- Lagenorhynchus_albirostris 0.237 7.8 Lagenorhynchus_albirostris
e e Phocoena_phocoena —@ 0.218 7.8 Phocoena_phocoena
. ——{Phocoenidae | ® Phocoena ® Phocoena ® Phocoena —
_Odontoce’u ? Phocoena_sinus 4 0.257 7.8 Phocoena_sinus

|

I

: Physeter @ Physeter @ Physeter Physeter_macrocephalus 0.278 8.3 Physeter_macrocephalus
Physeteridae : — — — : ] —
Kogia Kogia Kogia | Kogia_breviceps | 10} 0.1 Kogia_breviceps
@_. Ziphiidae @ Mesoplodon o Mesoplodon o Mesoplodon Mesoplodon_densirostris @ 0.23 o 8.7 Mesoplodon_densirostris
Balaenoptera_musculus 0.258 8.2 Balaenoptera_musculus
H
4{ Balaenopterldae} @ Balaenoptera @ Balaenoptera @ Balaenoptera Balaenoptera_acutorostrata 0.234 7.8 Balaenoptera_acutorostrata
— Whippomorpha ——@ Balaenoptera_ricei ——@ 0.26 o 8.2 Balaenoptera_ricei
Mysticet 4[ Eschnchtndae} @ Eschrichtius @ Eschrichtius @ Eschrichtius Eschrichtius_robustus 0.229 8 Eschrichtius_robustus

M ® Eubalaena ® Eubalaena ® Eubalaena @— Eubalaena_glacialis —@ 0.241 7.8 Eubalaena_glacialis

Ancodonta -  Hippopotamidae ——@—— Hippopotamidae } - {Hippopotamus | - {Hippopotamus | - | Hippopotamus ———@H Hippopotamus_amphibius 0.569 13.6  Hippopotamus_amphibiuskiboko

—(Bos_indicus] 0.133 146  Bos_indicus
——{Bos_taurus] 0.141 146  Bos_taurus

Bos Bos | Bos_javanicus | 0.117 146  Bos_javanicus

——{Bos_mutus 0.116 146  Bos_mutus
(Bovinae | { Bos_indicus x Bos taurus |- 0.117 146  Bos_indicusxBostaurus

11

— Bubalus_bubalis | 0.165 13.3  Bubalus_bubalis
L—{Bubalus_kerabau] 0.152 9 Bubalus_kerabau

Bovidae Bovidae Ovis aries 041 15.2 Ovis ari
=~ |—‘ . . vis_aries
Ovis Ovis E—— —
L—{Ovis_canadensis |

0.116 15.2 Ovis_canadensis
C 0.116 15.2

I - — |
Capra Capra | apra_hircus |

Artiodactyla —{Capricornis  Capricornis ———"'< Capricornis_sumatraensis 0.096 152 Capricomis_sumatraensis

— Cervus_elaphus ]| 0.139 15.3 Cervus_elaphus
—{Cervus] { Cervus ———

- L—{ Cervus_canadensis | 0.139 15.3 Cervus_canadensis
. . (Pama dama |
4@ W |—@ Dama Dama_dama 0.145 15 Dama_dama

I—[@ Muntiacus Muntiacus Muntiacus_reevesi] 0.137 14.9 Muntiacus_reevesi

Capra_hircus

I

Camelus_dromedarius 0.195 5.8 Camelus_dromedarius

® (Camelus] ® [Camelus] | Camelus_bactrianus —@ @—Q 5.8 Camelus_bactrianus
——{Tylopoda] ® (Camelidae]} ® (Camelidae} ® Camelidae Camelus_ferus ]| ® 0183 ——¢ 58 Camelus_ferus
® [Vicugna ® [Vicugna] ®  Vicugna_pacos | ® @—‘ 5.8 Vicugna_pacos
4@ P (Suidac) PR Suidac] ® @—L{ @ @ @ - @ - rm - @]—. 14.7 Sus_scrofa
B I Phacochoerus | - | Phacochoerus } - | Phacochoerus ———@— Phacochoerus_africanus 146  Phacochoerus_africanus
Mustela_lutreola} @ @ @ 6.9 Mustela_lutreola
Mustela ® [Mustela} Mustela_nigripes | L 0284 ———@ 6.9 Mustela_nigripes
Mustela_erminea] @ @]—0 7.2 Mustela_erminea
Neogale L Neogale @ Neogale_vison} ® @]—. 7.1 Neogale_vison
Musteloidea |———@———Musteloidea———@——— Mustelidac)——® ___ fyginac) o Meles] o Meles) & (iicios molos——@ (0356 ——@ 75 Melss_mess
L (Ttinad) o Tota) o Tutra) o il —eo 03— ® 79 Luraa
6.1 Canis_lupusfamiliaris
Canis_lupus 5.9 Canis_lupusdingo
4{@ L @ L 6.1 Canis_lupusbaileyi
‘Canidae | P ‘Canidae | PS @—. Canis_aureus } @ @—. 5.8 Canis_aureus
_ . 4@ o m o @—: Vulpes_vulpes }W @ @—C 5.8 Vulpes_vulpes
Vulpes_lagopus | @ @—C 6 Vulpes_lagopus
: —— : Phocinae L [Halichoerus | L [Halichoerus | @— Halichoerus_grypus —@ @—. 6.4 Halichoerus_grypus
~hocidae ¢ (Fhocidae) ¢ ——— Monachinae ® Monachini] @  Neomonachus ———@ Neomonachus_schauinslandi 6.9 Neomonachus_schauinslandi
Otariidae (Otariidae | [Otariidae | W m W —[ Zalophus_ californianus ]— 12.1 Zalophus_californianus
Tredac] ° Tredac) ° e Ailuropoda ® [ Ailuropoda] ® [ Ailuropoda ———@—{ Ailuropoda_melanoleuca 6.6 Ailuropoda_melanoleuca
e e Ursus - (Ursus} - (Ursus} - (Ursus_arctos] - 0334 ——® 6.8  Ursus arctos
- . Prionailurus_viverrinus 28.1 Prionailurus_viverrinus
. M @ Prionailurus E— : o .
@—. Prionailurus_bengalensis 28.3 Prionailurus_bengalensis
— Felis} ® (Felis} @—{Felis_caus——@ 0.730)——@ 273 Felis catus
Lynx . @ . [ Lynx_canadensis] . @—. 27.5 Lynx_canadensis
4@ . rLeopm . { Leopardus_geoffroyi } . @—. 27.3 Leopardus_geoffroyi
4@ . W . {Acinonyx_jubatus} . @]—. 27.2 Acinonyx_jubatus
Felidae .  Felidae | . @]—. — Panthera_tigris | . @]—. 27.8 Panthera_tigris
e ® @]_.4[ Panthera_onca | - 0.722}————@ 183 Panthera_onca
- ® . M . @]—. 27.8 Panthera_leo
—{ Panthera_uncia - (0.707——@) 279  Panthera_uncia
— Laurasiatheria |——@ - {Neofelis} - [Neofelis} @ — Neofelis_nebulosa|—@) [0.708———@) 277 Neofelis_nebulosa
[Herpestidae } - [Herpestidae | - [Herpestidae | . [Suricata - [Suricata - [Suricata | @—— Suricata_suricatta——@ [0.666 —————@  20.1 Suricata_suricatta
| Vespertilionidae j———@——— Vespertilionidae ———@——— Vespertilionidae % - ﬁ@ - ﬁ@ *—Myotis_daubentonij— @—. >9 Hyots-dabentont
Eptesicus ® Eptesicus ® Eptesicus ®  Eptesicus_fuscus | @ @—. 5 Eptesicus_fuscus
— Yangochiroptera —— | Emballonuridae | - | Emballonuridae | - | Emballonuridae | . | Emballonurinae | - (Saccopteryx} - @—:S:::;):;teg;;ﬁ:;iii g: z:::::zi_::j:a
- J :]—’ : —
Chiroptera———@  Phyllostomidae | =  Phyllostomidae | =  Phyllostomidae | - ' Desmodontinae } = Desmodus ]| = Desmodus | @— Desmodus_rotundus —@ (0.17} o 6.2 Desmodus_rotundus
@ {@—. 6.2 Rhinolophus_sinicus

, , : — — o o o o - e e : Rhinolophus_sinicus }
—{Yinpterochiroptera | @ { Rhinolophoidea ; ® { Rhinolophoidea ; ® | Rhinolophidae ; ® { Rhinolophinae ; ® Rhinolophus ® Rhinolophus : :
Rhinolophus_ferrumequinum 0.258 6.3 Rhinolophus_ferrumequinum

Equus_caballus| ® 10.32] ® 66  Equus_caballus
Equidae @ Equidae @ Equidae @ Equidae L Equus @ Equus @ Equus [Equus_asinus} @ 0.332 6.6 Equus_asinus
[ Perissodactyla Equus_quagga] @ 0.323 6.6 Equus_quagga
Rhinocerotidae | @ | Rhinocerotidae } @ | Rhinocerotidae } @ | Rhinocerotidae } @ Diceros | ® Diceros | @ Diceros | @  Diceros_bicornis | @ 0.279 6.7 Diceros_bicornisminor
ot Erinaceidae Erinaceidae Erinaceidae Erinaceidae Erinaceinae Erinaceus @]7 — Erinaceus_europaeus | 0.063 2.6 Erinaceus_europaeus
ulipotypnia - o oa oo R e e e (A7)
Soricidae @ Soricidae ) Soricidae @ Soricidae @ Soricinae @ Sorex ) Sorex o | Sorex_araneus | @ 0.2 (224 Sorex_araneus
=TT TR ) ) Manis_javanica | - 0.586 14.4 Manis_javanica
Pholidota - Manidae - Manidae - Manidae - Manidae - Manis - Manis - Manis : = : ] _
Manis_pentadactyla ——@ 0.627 14.4 Manis_pentadactyla
e ° i Rattus_rattus @ 0.478—@ 135 Rattus_rattus
attus attus
Rattus_norvegicus —@ 0488 ——@  16.6 Rattus_norvegicus
s Py Wios] Mus_pahari @ 0.295 10.1 Mus_pahari
o Mus_caroli @ 0.371 18.5 Mus_caroli
——{ Arvicanthis } @ Arvicanthis @— Arvicanthis_niloticus -—@ 0.439 10.3 Arvicanthis_niloticus
— (Muridae) Py ‘Muridae Py (Muridae———@ ——{Mastomys] @ Mastomys @—— Mastomys_coucha —@ 0.466 15.5 Mastomys_coucha
——{Deomyinae] = Acomys - Acomys @—{ Acomys_russatus ——@ 0.351 5.5 Acomys_russatus
Gerbillinae ® Meriones ® [ Meriones ————@—{Meriones_unguiculatus —@ 0.51 ® 7.9 Meriones_unguiculatus
. Peromyscus_eremicus 0.433 18.6 Peromyscus_eremicus
Peromyscus @ Peromyscus : . o
4[ Boreoeutheria ]_. Peromyscus_maniculatus 0.513 10.3 Peromyscus_maniculatusbairdii
Onychomys - Onychomys Onychomys_torridus —@ 0.499 19.3 Onychomys._torridus
- - - Chionomys - Chionomys @—— Chionomys_nivalis —@ 0.422 19.7 Chionomys_nivalis
_Myomorpha & 4@ ® | Cricetidae | ® Cricetidae Arvicolinae Arvicola o Arvicola @— Arvicola_amphibius ——@ 0.393 11.7 Arvicola_amphibius
Microtus @ [ Microtus ————@—{ Microtus_pennsylvanicus 0.528 13 Microtus_pennsylvanicus
4@] @ Cricetulus ® Cricetulus @ | Cricetulus_griseus } @ 0.564 6.5 Cricetulus_griseus
Dipodoidea Dipodoidea Dipodidae Dipodinae Jaculus Jaculus [Jaculus_jaculus} 0.197 14.2 Jaculus_jaculus
Urocitellus =  Urocitellus_parryii | = 0.215 5.8 Urocitellus_parryii
: . - ———{Marmota @—Marmota_flaviventris —@ 0.248 5.8 Marmota_flaviventris
Fogentia ———= —{Xerinae] ° Marmotini}-————@
— Callospermophilus ——@ Callospermophilus_lateralis 0.271 5.7 Callospermophilus_lateralis
{ Sciuromorpha ¢ | Sciuridae | ® | Sciuridae | ¢ @]—. Ictidomys Ictidomys_tridecemlineatus 0.263 5.8 Ictidomys_tridecemlineatus
4@ ® Sciurini ® Sciurus @— Sciurus_carolinensis —@ 0.297 3.4 Sciurus_carolinensis
(Glires ] ® e : Castoridae @ Castoridae @ Castoridae @ Castor @ Castor @ Castor @— Castor_canadensis|—@ 0.254 10.5 Castor_canadensis
L {Castorimorpha |—+
. { Heteromyldae} @ { Heteromyldae} @ { Heteromyldae} @ { Perognathlnae} @ Perognathus @ Perognathus Perognathus_longimembris 0.271 4.9 Perognathus_longimembrispacificus
—— ———— Oryctolagus Oryctolagus w Oryctolagus_cuniculus (0.193] 11.3 Oryctolagus_cuniculus
|—@ ® Leporidae @ Leporidae @ Leporidae — H H — [ = ] =
Lagomorpha Lepus ® Lepus ® Lepus ® | Lepus_europaeus | ® 0.246 8.1 Lepus_europaeus
Ochotonidae Ochotonidae Ochotonidae Ochotonidae Ochotona Ochotona Ochotona  Ochotona_princeps | 0.096 11.6 Ochotona_princeps
Macaca_mulatta | ® 0.231 8.5 Macaca_mulatta
4[@ ® Macaca Macaca_fascicularis —@ 0.224 8.6 Macaca_fascicularis
Macaca_thibetana } o 0.221 8.5 Macaca_thibetanathibetana
—(Cercopithecinas ’_.—|Theropithecus} - | Theropithecus ———@— Theropithecus_gelada 0.235 8.2 Theropithecus_gelada
—————— Papio ® Papio ® | Papio_anubis | @ 0.22 ® 8.5 Papio_anubis
— Cercopithecidae ——@ Chlorocebus ¢ Chlorocebus Chlorocebus_sabaeus 0.255 7.6 Chlorocebus_sabaeus
Rhinopithecus } ® | Rhinopithecus ———@—{ Rhinopithecus_roxellana @ 0.24 ® 7.9 Rhinopithecus_roxellana
Catanint Piliocolobus ® Piliocolobus Piliocolobus_tephrosceles H@® 0.25 ® 7.9 Piliocolobus_tephrosceles
+Catarrhini )
® Homo ® Homo_sapiens | - 0.323 10.1 Homo_sapiens
4@] @ Pan @ | Pan_paniscus } @ 0.322 10.1 Pan_paniscus
(Eathara) L {Fuarchontoglires ——@ Gorilla = Gorilla = | Gorilla_gorilla} - 0.322 10.2  Gorilla_gorillagorilla
Haplorrhini @ Simiiformes — Pongo_abelii - 0.241 10 Pongo_abelii
4@} . Fongo . Pongo Pongo p;gmaeus] @ 0.304 9.9 Pongo_pygmaeus
- J : : |
Callitiehinas Saguinus @ Saguinus @ | Saguinus_oedipus | @ 0.38 ® 6.9 Saguinus_oedipus
_ Platvrrhini ® Cebidae Callithrix ® Callithrix ® | Callithrix_jacchus | ® 0.317 2.9 Callithrix_jacchus
Saimiriinae @ Saimiri @ Saimiri @— Saimiri_boliviensis ——@ 0.328 10.4 Saimiri_boliviensis
3 q ° } » Lemur @ Lemur @ Lemur @ Lemur_catta @ 0.244 7.6 Lemur_catta
emuridae emuridae —
[Lemuriformes Eulemur ® Eulemur @ Eulemur @ | Eulemur_rufifrons | @ 0.27 ® 8.2 Eulemur_rufifrons
Strepsirrhini Cheirogaleidae | - | Cheirogaleidae } - Microcebus - Microcebus -  Microcebus ———@——{Microcebus_murinus —@ 0.323 7.9 Microcebus_murinus
Lorisiformes ® Lorisidae * Lorisidae * Nycticebus ® Nycticebus ® Nycticebus * { Nycticebus_coucang } * @ ® 1.3 Nycticebus_coucang
Dermoptera = | Cynocephalidae | = | Cynocephalidae ———@—— Cynocephalidae ——@——— Cynocephalidae | = | Cynocephalus | = | Cynocephalus | = | Cynocephalus ———@— Cynocephalus_volans 0.264 6.2 Cynocephalus_volans
Elephas @ Elephas @ Elephas @ [Elephas_maximus} @ 0.235 6.9 Elephas_maximusindicus
[(Prahneridan | (Elanhantidaea | (Elanhantidaes | (Elanhantidae | : -
Proboscidea L Elephantidae @ Elephantidae L Elephantidae L Elephantidae f:] f:] [l : J]
Afrotheria Loxodonta @ Loxodonta @ Loxodonta @®— Loxodonta_africana —@® 0.245 6.9 Loxodonta_africana
Afrosoricida @ Tenrecidae @ Tenrecidae @ Tenrecidae @ Tenrecidae @ Tenrecinae @ Tenrec @ Tenrec @ | Tenrec_ecaudatus —@ 0.218 10.4 Tenrec_ecaudatus
Eﬁ l—@ [ Myrmecophagidae ]— —[ Myrmecophagidae ]— —[ Myrmecophagidae} Tamandua Tamandua W —[ Tamandua_tetradactyla ]— 0.103 6.5 Tamandua_tetradactyla
ilosa
@_+ L——{Folivora] | Megalonychidae ——®—— Megalonychidae ——®—— Megalonychidae | Choloepus Choloepus Choloepus —{ Choloepus_didactylus F— 0.053 5.7 Choloepus_didactylus

Cingulata @ Dasypodidae @ Dasypodidae @ Dasypodidae @ Dasypodidae @ Dasypus @ Dasypus @ [m—.—[ Dasypus_novemcinctus 0.586 14.9 Dasypus_novemcinctus
clade clade superorder clade order suborder clade infraorder parvorder family subfamily tribe genus species subspecies
Downstream lendth, bp @ 10000 @ 20000 TE anti-sense Strandedness, log2 _ Downstream length, Kb 10 Kb 50 Kb 100 Kb
00 02 04 06 2 0 2 4

Figure S3: Evolutionary landscape of the ORC6-associated piRNA cluster. Phylogenetic tree showing the conservation and divergence of the intergenic region downstream of ORC6. Overlays denote the downstream intergenic length (size of the circles), total Mobile Genetic Element (MGE) content categorized by strandedness (anti-sense to sense ratio, grayscale color), and the fraction of antisense MGEs within the downstream length and the first 10 Kb, 50 Kb, 100 Kb of the locus (green-red scale).



4| Bos_indicus
ENSG00000112167 4|
Bos_taurus
|

0.343 24 Bos_indicus
0.303 24 Bos_taurus
'Bos] - |Bos_javanicus | 0.341 23.7  Bos_javanicus

——{Bos_mutus} 0.354 23.9  Bos mutus
Bovinae I—C _[ Bos_indicus x Bos taurus -0_31 9 21.8 Bos_indicusxBostaurus

Bubalus_bubalis | 0.242 226  Bubalus bubalis
—{Bubalus] ° Bubalus Bubalus_kerabau 0.241 225  Bubalus_kerab
ubalus_kerabau :]—0 . ubalus_kerabau
—(Bovidae) . (Bovidae | . (Bovidae ———4 ’

@
@
—~— E@ - @ - 19.8 Ovis_aries
Ovis_canadensis } & . 19.8 Ovis_canadensis
@
@

Ovis ® Ovis
0.197
— ——— .
@]—04@ ¢ Capra o Capra_hircus 0182 ———=e  19.8  Capra_hircus
0.182

Budorcas Budorcas_taxicolor | 19.8  Budorcas_taxicolor

—| Budorcas

4@] ¢ Pecora|————¢ M ® [@I—O{ Capricornis_sumatraensis 0.238 19.8  Capricornis_sumatraensis
Cervus_elaphus} ® 0.188 174 Cervus_elaphus
Cervus ® Cervus —
Cervinae Cervus_canadensis —@ 0.191 17.4  Cervus_canadensis
® Dama Dama_dama ® 0.278 21.3 Dama_dama
—{Cervidae] ® Cervidae . (Cervidae ———e Odocaleas Odocoileus ° @]—O—Mdoconeus virginianus 0.197 19.2  Odocoileus_virginianus
Rangifer ® Rangifer ® [ Ranglfer_tarandus | ° 0.4 ] 8.9 Rangifer_tarandusplatyrhynchus
Muntiacinae ® Muntiacus ® Muntiacus Muntiacus_reevesi —e 0.169 19.4  Muntiacus_reevesi
Tursiops - Tursiops - Tursiops ®—{ Tursiops_truncatus —@ 0.507 32.4  Tursiops_truncatus
Orcinus ® Orcinus ® 1 Orcinus ; Orcinus_orca ® 0.504 32.6 Orcinus_orca
- — Globicephala L Globicephala @ Globicephala Globicephala_melas 0.506 32.5 Globicephala_melas
Delphinidae ® Delphinidae — ——
Delphinus L Delphinus ® Delphinus Delphlnus_delphls J ® 0.503 324 Delphinus_delphis
Pseudorca @ Pseudorca ® Pseudorca Pseudorca_crassidens 0.515 324 Pseudorca_crassidens

 Lagenorhynchus ——@—— Lagenorhynchus ——&——{ Lagenorhynchus ——@ Lagenorhynchus_albirostris 0.503 32.3  Lagenorhynchus_albirostris

o o =—— Phocoena_phocoena 0.504 33.2 Phocoena_phocoena
: M ® Phocoenidae ® Phocoena ® Phocoena ® Phocoena —
 Odontoceti) g Phocoena_sinus | 0.088 3.4  Phocoena_sinus

Bhvsetond : Physeter @ Physeter @ Physeter Physeter_macrocephalus 0.347 43.9 Physeter_macrocephalus
yseteridae

® Physeteridae o o
! Kogia . Kogia . Kogia ®— Kogia_breviceps —@ 0.494 33.3  Kogia_breviceps

@]_. Ziphiidae ® Ziphiidae L Mesoplodon ® Mesoplodon L Mesoplodon Mesoplodon_densirostris 0.552 46.5 Mesoplodon_densirostris

- Balaenoptera_musculus 0.468 34.3 Balaenoptera_musculus
; : (Ralaanmmiara |
Artiodactyla —| Balaenopteridae ——@—— Balaenopteridae ——@——— Balaenoptera . Balaenoptera . Balaenoptera_acutorostrata @——————0.495————@  34.1  Balaenoptera_acutorostrata
4{ Whippomorpha I—O

Balaenoptera_ricei } @ [@—. 33.4 Balaenoptera_ricei

4{ Eschrichtiidae } = | Eschrichtiidae | = [Eschrichtius } - [Eschrichtius | =  Eschrichtius ———@—{ Eschrichtius_robustus }—e (0.46] ® 324  Eschrichtius_robustus

4@] ® [Balaenidae @ [Eubalaena ® [Eubalaena ® @]—.—[ Eubalaena_glacialis —@ [@—. 33.9  Eubalaena_glacialis

[ Ancodonta | ®——{ Hippopotamidae ——e—— Hippopotamidae ———— Hippopotamidae ——e——— Hippopotamus ——e——— Hippopotamus —————— Hippopotamus ———&- Hippopotamus_amphibius 25.6  Hippopotamus_amphibiuskiboko
Camelus_dromedarius 17 Camelus_dromedarius

® (Camelus] ® Camelus Camelus_bactrianus 17 Camelus_bactrianus

4@ ® (Camelidae ] ® [ Camelidae | ® [ Camelidae | ® Camelidae Camelus_ferus ] ® @—0 17 Camelus_ferus
Vicugna ® W ® W ® [Vicugna pacos} ® @ ® 17 Vicugna_pacos
4@ . Suidac] . Suidac) . Suidac) . M @ @ @ ® m ® 0.103 15.4 Sus_scrofa
S S - Phacochoerus ]—0—[ Phacochoerus J—O—[ Phacochoerus J—O—[ Phacochoerus_africanus ]—0 @ o 15.4  Phacochoerus_africanus
I\/Iustelailutreolaj = @—0 18.9 Mustela_lutreola
Mustela > Mustela | Mustela_nigripes ——e 0.145————e 189  Mustela_nigripes
Mustelinae Mustela_erminea} @ @—0 18.4 Mustela_erminea
Neogale . [Neogale | . Neogale_vison] . 0.142————e 187  Neogale_vison
(Musteloidea j———e——— Mustelcidea j———e——— Musteloidea j———e——— Mustelidae |—— (Voiinas ] . Meles] . Mles] o {Viclos melos —— e 178 Meles.meies
(Lutrinae] . (Lura) . Lura) e (Lua lura—e 184  Lura lura
19.8 Canis_lupusfamiliaris
Canis_lupus 19.7 Canis_lupusdingo
@ ® @ & @ . 19.7 Canis_lupusbaileyi
"Canidae | PY ‘Canidae | Py "Canidae | Py @]_. Canis_aureus ® @—0 19.6  Canis_aureus

Vulpes_vulpes | . 0.208 223 Vulpes_vulpes
e e - J

. : Vulpes ® Vulpes ® Vulpes

4_—0Can|form|a P S E—:(Vulpes_lagopus} 0.246 16.2  Vulpes_lagopus

Miroungini ® @]—0—[Mirounga_angustirostris]—o 0.14 ° 17.9  Mirounga_angustirostris

onachinae

Phocidae ° Phocidae | ° Phocidae | ° Phocidae Monachini ® [Neomonachus]—ﬁ\leomonachus_schauinsland' 0.147 17.9  Neomonachus_schauinslandi
Phocinae ® Halichoerus ® (Halichoerus ———e—{ Halichoerus_grypus —e 0.13 ®  17.7  Halichoerus_grypus

Otariidae ® Otariidae ® Otariidae ® Otariidae ° Zalophus ® Zalophus ® Zalophus Zalophus_ californianus 0.136 17.9 Zalophus_californianus
— e ——— : Ailuropoda ® Ailuropoda & Ailuropoda A|Iuropoda melanoleuca 0.122 174 Ailuropoda_melanoleuca
Ursidae ® Ursidae ® Ursidae ® Ursidae — ——

Ursus ® Ursus ® (Ursus | Ursus_arctos ® 0.127 17.9 Ursus_arctos

Prionailurus_viverrinus 0.199 17.5 Prionailurus_viverrinus

i —Prionailurus} ° Prionailurus
@]—. Prionailurus_bengalensis 0.205 17.4 Prionailurus_bengalensis
Felis ® Felis ® Felis_catus ® 0.188 17.4 Felis_catus
@—‘ Lynx ® Lynx ® { Lynx_canadensis } ® 0.21 ® 17.6 Lynx_canadensis
M ® @]—0—[ Leopardus_geoffroyi —e 0.19 ® 17.3  Leopardus_geoffroyi
4@ ® Acinonyx e—— Acinonyx_jubatus —e 0.215 17.4  Acinonyx_jubatus
(Felidae} . (Felidae . (Felidae . (Felidae ———¢ — (Panthera_tigris ——= 0.211 178 Panthera tigris
— Panthera_onca ® 0.214 17.5  Panthera_onca
—{Panthera . (Panthera}|———¢
- Panthera_leo ® 0.203 17.5 Panthera_leo
@]_. —{ Panthera_uncia ® 0.203 17.5  Panthera_uncia
—{ Laurasiatheria ——4 4@ ® Neofelis e—{Neofelis_nebulosa —e 0.207 17.8  Neofelis_nebulosa
Herpestidae ® Herpestidae ® Herpestidae ® Herpestidae ® Suricata ® Suricata ® Suricata ® [Surlcata_surlcatta} ® 0.153 19.2 Suricata_suricatta
Desmodontinae | ® Desmodus ® Desmodus Desmodus_rotundus 0.352 22.7 Desmodus_rotundus
 Phyllostomidae ———e—— Phyllostomidae ———— Phyllostomidae ———&—— Phyllostomidae — = - 0352
Phyllostominae Phyllostomus ® Phyllostomus Phyllostomus_discolor 0.327 30.1 Phyllostomus_discolor
Myotis . Myotis = Myotis — Myotis_daubentonii —e 0.147 21 Myotis_daubentonii
—{ Yangochiroptera | ¢  Vespertilionidae ——e——{ Vespertilionidae ——e—— Vespertilionidae ——e—— Vespertilionidae ! : % # L( d — w :
Eptesicus ® Eptesicus ® Eptesicus ® | Eptesicus_fuscus | ® 0.079 21.5  Eptesicus_fuscus

. r . : . . , Saccopteryx_bilineata 0.125 17.5 Saccopteryx_bilineata
@—0 {Emballonundae]—O—[Emballonundae]—O—[Emballonurldae]—o—[Emballonurldae]—O—[Emballonurmae]—o—[@ ® Saccopteryx
Saccopteryx_leptura 0.138 17.7 Saccopteryx_leptura
. . ) (oo . . . : . : . : . ) (o , Rhinolophus_sinicus 0.168
— Yinpterochiroptera —e  Rhinolophoidea ——e——— Rhinolophoidea ——&——— Rhinolophoidea ——&——— Rhinolophidae ———e——— Rhinolophinae | i Rhinolophus ; @ Rhinolophus Rhi inumé————0.099———e

hinolophus_ferrumequinum 18.6 Rhinolophus_ferrumequinum

Equusﬁcaballus} ® 0.155 17.8 Equus_caballus

]

18.8 Rhinolophus_sinicus

Equidae ® Equidae ® Equidae ® (Equidae ® [Equidae ® (Equus | ® (Equus | ® (Equus | | Equus_asinus | ® 0.15 ® 17.8  Equus_asinus
[ Perissodactyla Equus_quagga | z 0.159 17.8  Equus_quagga
Rhinocerotidae | Rhlnocerotldae}— —{ Rhinocerotidae ———— Rhinocerotidae ——@—— Rhinocerotidae | Diceros Diceros | Diceros } [ Diceros_bicornis]| (0.1} 26.4  Diceros_bicornisminor
i i | [ [Erinacaidae | (Erinacaidae | (Erinacainae | r=p ;
Eulinotvoni Erinaceidae ® Erinaceidae Erinaceidae ® Erinaceidae ® Erinaceidae ® Erinaceinae ® Erinaceus ® Erlnaceus}—0—|Er|naceus europaeus I—O—-—0-0.364 30.7 Erinaceus_europaeus
ulipo a — — — — — —— ——

e Soricidae ® Soricidae ® Soricidae ® Soricidae ® Soricidae ® Soricinae ® Sorex ® Sorex ®  Sorex_araneus | ® 0.125 18.2  Sorex_araneus
rerTvee| ) ) e e ——— ~— —— —— Manis_javanica | ® 0.152 16.9 Manis_javanica
Pholidota ® Manidae ® Manidae ® Manidae ® Manidae ® Manidae ® Manis ® Manis ® Manis : = : ]

Manis_pentadactyla —® 0.417 25 Manis_pentadactyla
Rattus_rattus 0.219 172.5  Rattus_rattus
 (Raius) ° Ratius Lattus|—@
Rattus_norvegicus - 0.205 168 Rattus_norvegicus
o ® o Mus_pahari - 0.211 178.2  Mus_pahari
B . Mus_caroli - 0.213 179.6  Mus_caroli
nee —{ Arvicanthis] ® [ Arvicanthis ———@—{ Arvicanthis_niloticus —@ 0.2 @ 171.3  Arvicanthis_niloticus
—{Mastomys ]| @ (Mastomys ———@— Mastomys_coucha —@ 0.184 186.6  Mastomys_coucha
— {Muridae) ® Muridae P Muridae| P (Muridae ———@ - {Apodemus ] - [ Apodemus ———@—{ Apodemus_sylvaticus @ 0.2 @ 179 Apodemus_sylvaticus
8 o Deomyinae - Acomys - Acomys @— Acomys_russatus —@ 0.183 172.3  Acomys_russatus
— Boreoeutheria —— ) o 02)
Gerbillinae @ Meriones @ (Meriones ———@{ Meriones_unguiculatus H@) () 198.8  Meriones_unguiculatus
: Peromyscus_ eremlcus]—‘—-—‘ 182.8  Peromyscus_eremicus
Peromyscus @ Peromyscus — . s
Neotominae Peromyscus_ manlculatus}' 0.2 178.2  Peromyscus_maniculatusbairdii

Onychomys ® M}—O—[ Onychomys_torridus ]—O—m—o 13.3 Onychomys_torridus
Chionomys - @—.—{Chionomys nivalis 0.234 247.3  Chionomys_nivalis
—{Cricetidae | ———@———— Cricetidae | ———@———Cricetidac ———@———{Cricetidae ——@ (a/icsinae] (Arvicola) o (Arvicola) @ Arvicola_amphibius —@ 0.194 517 Anicola_amphibius
Microtus @ [@—‘[Mlcrotus pennsylvanlcus 219 Microtus_pennsylvanicus
(Cricetinae | @ (Cricetulus | @ @]—‘—[Cncetulus griseus —@ 0193————@ 187.9  Cricetulus_griseus
m ® m @ m ® W ® W @ [Jaculus] ® m ® Jaculus _Jaculus ® @—0 19.9 Jaculus_jaculus

Urocitellus Urocitellus_parryii J ® 0.147 21.8 Urocitellus_parryii
Marmota_flaviventris 0.146 22.2  Marmota_flaviventris

— Rodentiaj|——— Xerinae - [ Marmotini ———¢
: —[Callospermophﬂus]—{CaIIospermophllus_lateralls 0.178 22.1 Callospermophilus_lateralis
[Scmromorphaj ¢ (Sciuridae ¢  Sciuridae | ¢ (Sciuridae | o @]—. Ictidomys Ictidomys_tridecemlineatus 0.154 22.3  Ictidomys_tridecemlineatus
Sciurinae ® Sciurini ® ( Sciurus ———e—{Sciurus_carolinensis 0.158 19.5  Sciurus_carolinensis
(Glires ] ' Castor . Castoridae Castoridae Castoridae Castoridae ® Castor ® Castor ® Castor e—{ Castor_canadensis |—e 0.146 18.8  Castor_canadensis
astorimorpha |—+
2 rHeteromyldae]—O—[He’[eromyldae]—O—[Heteromy|dae]—0—[Heteromyldae]—O—[Perognathlnaej ® Perognathus ® Perognathus Perognathus_longimembris 0.097 18.5  Perognathus_longimembrispacificus
——— —— ——— Oryctolagus @ Oryctolagus ® [@—0—[ Oryctolagus_cuniculus 0.174 23.3 Oryctolagus_cuniculus
Leporidae ® Leporidae & Leporidae ® Leporidae ® Leporidae ! g M H ; ! gus N -
Lagomorpha Lepus ® Lepus ® Lepus ®— Lepus_europaeus —@ 0.152 22.5  Lepus_europaeus
Ochotonidae ® Ochotonidae ® Ochotonidae ® Ochotonidae ® Ochotonidae ® Ochotona ® Ochotona ®  Ochotona ———e—{ Ochotona_princeps — 0.084 22.9  Ochotona_princeps
— Macaca_nemestrina —e 0.236 19.4  Macaca _nemestrina
Macaca_mulatta ——e 0.244 19.5  Macaca_mulatta
—(Macaca] . (Macaca|———¢ —
— Macaca_fascicularis —e 0.238 19.8  Macaca_fascicularis
—{Macaca_thibetana —=e 0.242 19.5  Macaca_thibetanathibetana

[Cercopithecinae]—.—[Theropithecus]—0—[Theropithecus]—0—[Theropithecus_gelada 0.236 19.8  Theropithecus_gelada
Papio -~ Papio . [ Papio_anubis } -~ 0.236 19.9  Papio_anubis
—— Euarchontoglires ——  Cercopithecoidea — | Cercopithecidae | ? Chlorocebus = Chlorocebus Chlorocebus_sabaeus 0.235 19.5  Chlorocebus_sabaeus

oo Rhinopithecus ———e&——— Rhinopithecus ———=— Rhinopithecus_roxellana 0.263 19.4  Rhinopithecus_roxellana
olobinae
Piliocolobus Piliocolobus Piliocolobus_tephrosceles 0.282 20.2 Piliocolobus_tephrosceles

0.251 19.4 Pongo_abelii
0.249 19.4 Pongo_pygmaeus

@
[ ] .
- ? ¢ (Homoj {Homo_sapiens | ® 0.245 |—0 19.4 Homo_sapiens
(Eutheria (Homininae) o (Pan] o (Pan_paniscus —— 0.244 194 Pan_panisous
T _ * Gorilla ¢ (Gorilla; ® {Gorilla_gorilla} o 0.261 19.4 Gorilla_gorillagorilla
® .
® .

Pongo_abelii

r=ywprspen) T=ywywe) -

P ® ®

. . Hominoidea Ponginae Pongo Pongo Pongo pygmaeus‘
Haplorrhini @ Simiiformes = J

: Symphalangus ——e——— Symphalangus ——e———{ Symphalangus ——& Symphalangus_syndactylus 0.256 19.7  Symphalangus_syndactylus
Hylobatidae —
Nomascus ® Nomascus ® @]—0—[ Nomascus_leucogenys 0.249 19.7 Nomascus_leucogenys
AT Saguinus > Saguinus e—{ Saguinus_oedipus —e 0.346 21.6  Saguinus_oedipus
allitrichinae
[Primates ———# Platyrrhini o Cobidac | o Cobidas Callithrix ® Callithrix ®— Callithrix_jacchus —® 0.426 31.6 Callthrix_jacchus
Saimiriinae ° Saimiri ° Saimiri ®—{ Saimiri_boliviensis —e 0.289 19.4  Saimiri_boliviensis
: —— : Lemur ® Lemur ® Lemur ® Lemur_catta ® 0.195 ————e 18.5 Lemur_catta
Lemuridae ° Lemuridae ® Lemuridae — —— r : \
(Lemuriformes Eulemur ®  Eulemur | =  Eulemur @  Eulemur_rufifrons } ® 0.203 18.2 Eulemur_rufifrons
Strepsirrhini Cheirogaleidae]—0—[Cheirogaleidae]—0—[Cheirogaleidae] @ Microcebus @ Microcebus ® Microcebus Microcebus_murinus 0.152 30.9 Microcebus_murinus
Lorisiformes ® Lorisidae ® Lorisidae ® Lorisidae ® Nycticebus ® Nycticebus ® Nycticebus Nyctlcebus coucang 0 407 13.9 Nycticebus_coucang
Elephas ® Elephas ® Elephas @ EIe has_maximus | ® 0.207 25.1 Elephas_maximusindicus
o =TI =T TR FPTTIR| . _|
Proboscidea ® Elephantidae ® Elephantidae ® Elephantidae ® Elephantidae ® Elephantidae i [p# (=EEnas) P :
Afrotheria Loxodonta ® Loxodonta ® @]—O—Hoxodonta africana |—e 0.263 25.1 Loxodonta_africana
Afrosoricida ® Tenrecidae ® Tenrecidae ® Tenrecidae ® Tenrecidae ® Tenrecidae ® Tenrecinae ® Tenrec ® | Tenrec | @—{ Tenrec_ecaudatus |—@ 0.428 39.3  Tenrec_ecaudatus
o Vermilingua =  Myrmecophagidae —@—{ Myrmecophagidae —@—{Myrmecophagidae —&—Myrmecophagidae —@———— Tamandua . Tamandua . (Tamandua ———@—{ Tamandua_tetradactyla 0.336 39 Tamandua_tetradactyla
ilosa — ——
@]—+ Folivora * [ Megalonychidae ]—0—[ Megalonychidae ]—0—[ Megalonychidae ]—0—[ Megalonychidae } * Choloepus ® Choloepus ® Choloepus Choloepus_didactylus 0.198 14.9 Choloepus_didactylus
; Macunndidas | (Macunndidan | (Macynndidan | Macunndidan | (Macunndidan | ( I ( I : :
Cingulata ® Dasypodidae ® Dasypodidae ® Dasypodidae ® Dasypodidae ® Dasypodidae ® Dasypus ® Dasypus ® @]—0—[ Dasypus_novemcinctus 0.276 16.6 Dasypus_novemcinctus
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Figure S4: Evolutionary landscape of the SAYSD1-associated piRNA cluster. Phylogenetic tree showing the conservation and divergence of the intergenic region downstream of SAYSDI. Overlays denote the downstream intergenic length (size of the circles), total Mobile Genetic Element (MGE) content categorized by strandedness (anti-sense to sense ratio, grayscale color), and the fraction of antisense MGEs within the downstream length and the first 10 Kb, 50 Kb, 100 Kb of the locus (green-red scale).



