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A rapid rate of sex-chromosome turnover and non-random transitions in true frogs

Daniel L. Jeffries'”, Guillaume Lavanchy'”, Roberto Sermier?, Michael J. SredI?, Ikuo
Miura®, Amaé | Borzé e* Lisa N. Barrow®, Daniele Canestrelli®, Pierre-André Crochet’,
Christophe Dufresnes?, Jinzhong Fu® Wen-JuanMa?, Constantino Maci as Garcia®,
Karim Ghali*, Alfredo G. Nicieza'® ', Ryan P. O'Donnell?, Nicolas Rodrigues®, Antonio

Romano®?*3 | fi igo Marti nez-Solano'*, llona Stepanyan®, Silvia Zumbach®, Alan

Brelsford®”?, Nicolas Perrin?

1. Department of Ecology and Evolution, University of Lausanne, CH-1015 Lausanne,
Switzerland

2. Arizona Game and Fish Department, 5000 W. Carefree Highway, Phoenix, AZ 85086,
USA

3. Amphibian Research Center, Hiroshima University, Higashi-Hiroshima 739-8526,
Japan

4. Division of EcoScience and Department of Life Sciences, Ewha Womans University,
Seoul, 03760, Republic of Korea

5. Museum of Southwestern Biology, MSCO3 2020, 1 University of New Mexico,



Albuquerque, NM 87131, USA.

6. Department of Ecological and Biological Science, University of Tuscia, 01100 Viterbo,
Italy

7. CEFE, CNRS, University Montpellier, University Paul Valé ry Montpellier 3, EPHE, IRD,
Montpellier, France.

8. Department of Integrative Biology, University of Guelph, Guelph, ON N1G 2W1,
Canada

9. Instituto de Ecologi a, Universidad Nacional Aut6 noma de Mé xico, Ciudad
Universitaria, Mexico City, Mexico

10. Research Unit of Biodiversity and Department of Biology of Organisms and Systems,
University of Oviedo, 33006 Mieres, Spain

11. Unidad Mixta de Investigacié n en Biodiversidad y Departamento de Biologi a de
Organismos y Sistemas, Universidad de Oviedo, 33600 Mieres, Spain

12. Consiglio Nazionale delle Ricerche, Istituto per i sistemi agricoli e forestali del
mediterraneo, Via Patacca 84, -80056. Ercolano (NA). Italy

13. MUSE - Museo delle Scienze, Sezione di Zoologia dei Vertebrati, corso del Lavoro e
della Scienza 3, 38122 Trento, Italy

14. Department of Biodiversity and Evolutionary Biology, Museo Nacional de Ciencias
Naturales, CSIC, Madrid, Spain.

15. Scientific Center of Zoology and Hydroecology, National Academy of Science,
Republic of Armenia, P. Sevak str.7, 0014, Yerevan, Armenia

16. Info Fauna - karch, UniMail, Bellevaux 51, 2000 Neucha tel, Switzerland

17. Evolution, Ecology, and Organismal Biology Department, University of California
Riverside, Riverside, CA, 92521, USA

Daniel L. Jeffries, Guillaume Lavanchy
Daniel L. Jeffries

Nature communications

DOl
10.1038/s41467-018-06517-2

19
RADseq DNA

5500 13



Miura 2007
11 Miura
2017

2 True frog

3 RADseq

Restriction Site Associated DNA Sequence (RADseq)
SNP

4 Miura (2007)
An evolutionary witness: the frog Rana rugosa, underwent change of heterogametic sex
from XY male to ZW female. Sexual development. 1(6): 323-331

5 Miura (2017)
Sex determination and sex chromosomes in Amphibia. Sexual Development.
11:298-306. DO:110.1159/000485270



X. tropicalis karyotype m
Rana italica

P G 7 m

. ibevica
2 iessonge

P wigvpmaculatus
= E porosis

W Rana blairi

R. arvalis
R. italica

Rana berlandieri

na:yvavapaiensis B remmoraria

R berlandieri

L1 N T WO SPREROTERNG B el ' o
2 sphenocephala :
'
@ Rana montezumae 1 -
'
'
'
1

XY ‘.,».Rﬂﬂ(?,,ﬁg""‘”_&?«i?_ UERSLS. o

10; ;

JE— . ‘F it W Rt pepiee: £ e

Fal ‘
A
il
@ Rana clamitans :
@ Rana catesheiana .
1
XY Pelophylax saharicus 1 :
] . 4
XY Pelophylax perezi : J_{
1

@ Pelophylax lessonae L 4

@ Pelophylax nigromaculatus

M - a1y
R wiss L reopnyiax porosus = —mm
W opity &’ v

12
. Glandirana rugosa ~7~13

28
13



