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LC658576 China Gansu Radix plicatula

LC658558 China Yunnan Radix plicatula

LC658484 Vietnam Radix plicatula

MH189996 Moscow Region Radix auricularia

LC658434 Japan Aomori Radix plicatula

LC658439 Japan Nagano Radix plicatula

MH189949 Pamir Mts. Radix alticola

KM067618 Razdolnaia Basin Radix auricularia

LC658506 Taiwan Yilan Radix swinhoei

LC658459 Japan Shiga Radix onychia

LC658474 Japan Okinawa Radix plicatula

LC658486 Vietnam Radix plicatula

LC429561 Japan Radix plicatula

MLym984_2 Radix obliquata Lake Issyk-Kul

LC360979 Hokkaido Radix auricularia

LC658611 Japan Aomori Radix plicatula

LC360965 Hokkaido Radix auricularia

LC360960 Hokkaido Radix auricularia

LC658470 Japan Kagoshima Radix plicatula

LC658518 Japan Shiga Radix plicatula

MLym1226_1 Radix scutaris Montenegro

MH189970 Tajikistan Radix euphratica

LC658392 Japan Tokyo Radix plicatula

MH190024 Myanmar Radix rufescens

LC658498 Russia Primorye Radix plicatula

MH189863 Tibet Radix auricularia

LC360967 Hokkaido Radix auricularia

LC658618 Japan Tokyo Radix plicatula

LC658524 Russia Primorye Radix auricularia

LC658416 Japan Shiga Radix plicatula

OP084856 Kamchatka Radix auricularia

OP084807 Vietnam Radix plicatula

LC658456 Japan Shiga Radix plicatula

DQ084835 Sudan Radix natalensis exsertus

LC658453 Japan Shiga Radix plicatula

LC658634 Bangladesh Radix alticola

LC360976 Hokkaido Radix auricularia

KX056255 Thailand Radix rubiginosa

OP084774 Arkhangelsk Region Radix auricularia

LC658584 South Korea Radix plicatula

LC658550 Bangladesh Radix rufescens

OP084787 Italy Radix auricularia

LC658466 Japan Okinawa Radix plicatula

LC360971 Hokkaido Radix auricularia

LC658655 Mongolia Khovsgol Radix auricularia

LC658636 Bangladesh Radix alticola

LC658536 Vietnam Radix plicatula

MH189977 Tajikistan Radix euphratica

LC658560 China Yunnan Radix plicatula

MH189920 Kamchatka Radix auricularia

OP084808 Vietnam Radix plicatula

LC658413 Japan Nagano Radix plicatula

LC658451 Japan Shiga Radix plicatula

LC658412 Japan Nagano Radix plicatula

LC658531 Japan Shiga Radix plicatula

LC658481 Vietnam Radix plicatula

LC658497 Russia Primorye Radix plicatula

MH190011 Lake Khanka Basin Radix auricularia

MH189926 Indonesia Radix rubiginosa

MH190049 Tibet Radix plicatula

LC658613 Japan Fukuoka Radix plicatula

LC658564 China Yunnan Radix sp. 'Yunnan-1'

LC658654 Japan Yamanashi Radix plicatula

LC658599 Japan Hyogo Radix plicatula

LC658612 Japan Aomori Radix plicatula

LC658606 Japan Okinawa Radix plicatula

MH189908 Khabarovsk Region Radix auricularia

KM067614 Kunashir Island Radix auricularia

LC360977 Hokkaido Radix auricularia

LC658622 Taiwan Yilan Radix plicatula

LC658633 Bangladesh Radix alticola

LC658546 Vietnam Radix plicatula

LC658598 Japan Hyogo Radix plicatula

LC658616 China Hebei Radix plicatula

OP084838 Chukotka Radix auricularia

LC658596 South Korea Radix plicatula

OP084752 India Radix rufescens

MN718571 Qinling Mts. Radix dgebuadzei

LC658535 Vietnam Radix plicatula

LC658581 South Korea Radix plicatula

LC360968 Hokkaido Radix auricularia

LC658431 Japan Fukushima Radix plicatula

LC658494 Japan Miyagi Radix plicatula

OP084889 Yakutia Radix auricularia

LC658462 Japan Okinawa Radix plicatula

LC658517 Japan Kanagawa Radix plicatula

LC658555 China Jiangsu Radix plicatula

LC658610 South Korea Radix plicatula

JN794485 Yunnan Radix plicatula

KT867312 Baikal Region Radix auricularia

LC658523 Japan Aichi Radix plicatula

LC658385 Japan Shiga Radix onychia

KU950448 Arkhangelsk Region Radix auricularia

LC658419 Japan Okinawa Radix plicatula

LC658519 Japan Nagano Radix plicatula

LC658491 Japan Miyagi Radix plicatula

MLym1220_1 Radix scutaris Montenegro

LC658478 Japan Okinawa Radix plicatula

LC658525 Russia Primorye Radix auricularia

LC360964 Hokkaido Radix auricularia

OP084764 near Lake Victoria Radix natalensis debaizei

OP084763 Lake Victoria Radix natalensis debaizei

LC658512 Japan Ehime Radix plicatula

LC658528 Japan Shiga Radix onychia

LC658430 Japan Fukushima Radix plicatula

MH190006 Nenets Region Radix auricularia

JN794488 Yunnan Radix plicatula

MN718570 Georgia Radix euphratica

LC658485 Vietnam Radix plicatula

OP084751 India Radix rufescens

LC658544 Japan Shimane Radix plicatula

LC658386 South Korea Radix plicatula

LC658538 Vietnam Radix rubiginosa

LC658556 China Jiangxi Radix dgebuadzei

MH189862 Tibet Radix makhrovi

LC360966 Hokkaido Radix auricularia

LC658627 Taiwan Yilan Radix swinhoei

LC658579 China Jiangxi Radix dgebuadzei

OP084844 Chukotka Radix auricularia

JN794490 Yunnan Radix plicatula

OP084766 Lake Albert Radix natalensis exsertus

LC658623 Taiwan Yilan Radix plicatula

MN737033 Tibet Radix plicatula

LC658448 Japan Shiga Radix onychia

LC658455 Japan Shiga Radix onychia

JN794487 Yunnan Radix plicatula

LC658549 Bangladesh Radix alticola

LC658521 Japan Nagano Radix plicatula

LC658401 Japan Miyagi Radix plicatula

OP084841 Chukotka Radix auricularia

LC658601 South Korea Radix plicatula

LC015513 Egypt Radix natalensis exsertus

OP084828 South Korea Radix plicatula

LC360962 Hokkaido Radix auricularia

LC658407 Mongolia Ovorkhangai Radix auricularia

MH189992 Yakutia Radix auricularia

JN794484 Yunnan Radix plicatula

LC658526 Japan Kagawa Radix plicatula

KM067617 Ussuri Basin Radix auricularia

OP084719 Kaliningrad Region Radix auricularia

MN737034 Tibet Radix plicatula

LC658377 Japan Shiga Radix onychia

LC658594 Japan Aomori Radix plicatula

LC658445 Japan Shiga Radix onychia

MH189861 Tibet Radix makhrovi

OP084834 Chukotka Radix auricularia

LC658582 South Korea Radix plicatula

LC658515 Japan Miyazaki Radix plicatula

LC658533 Japan Shimane Radix plicatula

LC658559 China Yunnan Radix sp. 'Yunnan-2'

LC658509 Taiwan Tainan Radix plicatula

LC360963 Hokkaido Radix auricularia

MH189954 Tajikistan Radix alticola

LC360978 Hokkaido Radix auricularia

ON603552 Lake Victoria Radix natalensis debaizei

KM067615 Sakhalin Island Radix auricularia

BFMN079 18 Honshu Nagoya Radix plicatula

LC658440 Japan Aomori Radix plicatula

LC658626 Taiwan Yilan Radix plicatula

LC658449 Japan Hokkaido Radix auricularia

LC658483 Vietnam Radix plicatula

LC658397 Japan Nagano Radix plicatula

MH189922 Kamchatka Radix auricularia

LC658393 Japan Tokyo Radix plicatula

LC658415 Japan Kagoshima Radix plicatula

LC658639 Japan Hokkaido Radix auricularia

MH189925 Indonesia Radix rubiginosa

OP084826 Khanka Lake Basin Radix auricularia

OP084732 Alaska Radix auricularia

HG977206 Cabo Verde Radix natalensis natalensis

MH189904 Crimea Radix auricularia

LC658561 China Yunnan Radix sp 'Yunnan-1'

LC658379 Japan Shiga Radix onychia

BFMN059 18 Honshu Nagoya Radix plicatula

MH189910 Khabarovsk Region Radix auricularia

MH190009 Lake Khanka Basin Radix auricularia

BFMN034 18 Honshu Nagoya Radix plicatula

LC658607 Japan Hokkaido Radix auricularia

MH189991 Yakutia Radix auricularia

LC658489 Vietnam Radix plicatula

OP084780 Kazakhstan Radix auricularia

LC658565 Vietnam Radix rubiginosa

LC658500 Russia Kamchatka Radix auricularia

ON603572 South Korea Radix plicatula

BFMN032 18 Honshu Nagoya Radix plicatula

OP084750 India Radix rufescens

MH189988 Krasnoyarsk Region Radix auricularia

MH189986 Novosibirsk Region Radix auricularia

MH189993 Yakutia Radix auricularia

LC658651 Japan Yamanashi Radix plicatula

MH189860 Tibet Radix makhrovi

LC658452 Japan Shiga Radix plicatula

LC658404 Japan Yamagata Radix plicatula

LC658414 Japan Shiga Radix plicatula

LC658593 South Korea Radix plicatula

LC658376 Japan Nagano Radix plicatula

LC658382 Japan Hokkaido Radix auricularia

MH189953 Tajikistan Radix alticola

MH190013 Russian Far East Radix auricularia

MH189943 Tajikistan Radix euphratica

MH190010 Kamchatka Radix auricularia

MH189987 Novosibirsk Region Radix auricularia

LC658492 Japan Miyagi Radix plicatula

OP084895 Baikal Region Radix auricularia

LC658482 Vietnam Radix plicatula

LC658642 Japan Fukuoka Radix plicatula

LC658621 Taiwan Yilan Radix swinhoei

LC658646 Japan Ishikawa Radix plicatula

LC658508 Taiwan Yilan Radix plicatula

LC658578 Russia Primorye Radix auricularia

LC658490 Japan Oita Radix plicatula

MN718578 Dagestan Radix euphratica

LC658472 Japan Yamagata Radix plicatula

LC658420 Japan Okinawa Radix plicatula

OP084810 Kazakhstan Radix auricularia

LC658395 Japan Nagano Radix plicatula

MLym985_1 Radix auricularia Lake Issyk Kul

LC658461 Japan Shiga Radix onychia
LC658457 Japan Shiga Radix onychia

LC658625 Taiwan Yilan Radix plicatula

LC658501 Japan Nagano Radix plicatula

LC658562 China Jiangsu Radix plicatula

OP084882 Kamchatka Radix auricularia

OP084893 Yakutia Radix auricularia

LC658458 Japan Shiga Radix onychia

LC658384 Japan Ibaraki Radix plicatula

LC658553 Bangladesh Radix rufescens

JN794486 Yunnan Radix plicatula

LC658552 Bangladesh Radix rufescens

LC658403 Japan Yamagata Radix plicatula

LC658543 Japan Shimane Radix plicatula

LC360973 Hokkaido Radix auricularia

KM067616 Ussuri Basin Radix auricularia

MLym985 Radix auricularia Lake Issyk Kul

OP084790 Italy Radix auricularia

LC658571 South Korea Radix plicatula

LC658442 Japan Shiga Radix plicatula

MN737037 Lake Albert Radix natalensis exsertus

BFMN033 18 Honshu Nagoya Radix plicatula

OP084817 Honshu Radix plicatula

LC658480 Japan Gunma Radix plicatula

MLym1226_2 Radix scutaris Montenegro

LC658507 Taiwan Yilan Radix swinhoei

OP084730 Alaska Radix auricularia

LC658557 China Jiangxi Radix dgebuadzei

OP084742 Xinjiang Radix auricularia

LC658450 Japan Hokkaido Radix auricularia

LC360969 Hokkaido Radix auricularia

LC658467 Japan Okayama Radix plicatula

LC360972 Hokkaido Radix auricularia

LC658402 Japan Yamagata Radix plicatula

MH189976 Tajikistan Radix euphratica

LC658505 Hong Kong Radix plicatula

LC658637 Bangladesh Radix rufescens

OP084697 Tajikistan Radix alticola

LC658554 Bangladesh Radix rufescens

LC360980 Hokkaido Radix auricularia

LC658514 Japan Miyazaki Radix plicatula

LC658632 Japan Kagoshima Radix plicatula

ON603571 Khanka Lake Basin Radix plicatula

LC658405 Japan Yamagata Radix plicatula

LC658389 Japan Yamagata Radix plicatula

LC658589 South Korea Radix plicatula

LC658520 Vietnam Radix plicatula

LC658530 Japan Shiga Radix plicatula

LC658587 South Korea Radix plicatula

LC658454 Japan Shiga Radix onychia

LC658469 Japan Okinawa Radix plicatula

JN794489 Yunnan Radix plicatula

MH189895 Leningrad Region Radix auricularia

MH189923 Kamchatka Radix auricularia

LC658504 Hong Kong Radix plicatula

LC658586 South Korea Radix plicatula

LC658429 Japan Fukushima Radix plicatula

MLym984 Radix obliquata Lake Issyk-Kul

OP084816 British Columbia Radix auricularia [alien population]

LC658487 Vietnam Radix plicatula

MH189994 Tumen Region Radix auricularia

MH190039 Khabarovsk Region Radix auricularia

LC658609 Russia Primorye Radix auricularia

MLym984_3 Radix obliquata Lake Issyk-Kul

OP084765 Lake Victoria Radix natalensis debaizei

LC658463 Japan Okinawa Radix plicatula
LC658647 China Jiangsu Radix plicatula

LC658522 Japan Aichi Radix plicatula

MH190025 Myanmar Radix rufescens

LC658460 Japan Shiga Radix onychia

LC658532 Vietnam Radix rubiginosa

MH189866 Krasnodar Region Radix euphratica

MH190043 Khabarovsk Region Radix auricularia

MH190034 Khabarovsk Region Radix auricularia

LC658464 Japan Shiga Radix onychia

ON603553 Lake Albert Radix natalensis exsertus

OP084853 Kamchatka Radix auricularia

OP084846 Chukotka Radix auricularia

LC658503 Japan Fukuoka Radix plicatula

LC658602 South Korea Radix plicatula

LC658421 Japan Kagoshima Radix plicatula

LC658479 Japan Okinawa Radix plicatula

LC658537 Vietnam Radix rubiginosa

LC360961 Hokkaido Radix plicatula

OP084814 Amur Basin Radix auricularia

LC360959 Hokkaido Radix auricularia

LC658435 Japan Aomori Radix plicatula

LC658427 Japan Fukushima Radix plicatula

LC658502 Japan Fukuoka Radix plicatula

OP084857 Kamchatka Radix auricularia

LC658468 Japan Okayama Radix plicatula

LC658614 Japan Okayama Radix plicatula

LC658446 Japan Shiga Radix onychia

MH189985 Novosibirsk Region Radix auricularia

KT867296 Baikal Region Radix auricularia

LC658513 Japan Miyazaki Radix plicatula

LC658390 Japan Yamagata Radix plicatula

KT867307 Baikal Region Radix auricularia

KT867306 Baikal Region Radix auricularia

MN718572 Qinling Mts. Radix dgebuadzei

LC658650 Japan Hokkaido Radix auricularia

LC658425 Japan Okinawa Radix plicatula

LC658640 Japan Hokkaido Radix auricularia

LC658643 Japan Fukuoka Radix plicatula

LC658387 South Korea Radix plicatula

LC658541 Japan Shimane Radix plicatula

JN794514 Vietnam Radix plicatula

OP084755 Yakutia Radix auricularia

MH190008 Lake Khanka Basin Radix auricularia

LC658585 South Korea Radix plicatula

LC658426 Japan Gunma Radix plicatula
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Radix auricularia (Linnaeus, 1758)

Radix makhrovi Bolotov, Vinarski & Aksenova, 2018

Radix euphratica (Mousson, 1874)

Radix dgebuadzei Aksenova, Vinarski, Bolotov & Kondakov, 2019

Radix plicatula (W. H. Benson, 1842)

Radix sp 'Yunnan-1'

Radix swinhoei (Adams, 1866)

Radix obliquata (E. von Martens, 1864)

Radix skutaris Glöer & Pešić, 2008

Radix alticola (Izzatullaev, Kruglov & Starobogatov, 1983)

Radix onychia (Westerlund, 1883)

Radix natalensis (Krauss, 1848)

Radix rufescens (J. E. Gray, 1822)

Radix sp 'Yunnan-2'
Lake Yangzong, Yunnan

Lake Skadar, Montenegro

Lake Biwa, Japan

Lake Victoria, Uganda

Lake Issyk-Kul, Kyrgyzstan
Lake Skadar, Montenegro

Figure S1. Results of species delimitation analysis of the genus Radix based on the COI gene phylogeny. Vertical bars indicate Molecular Operational Taxonomic 
Units (MOTUs) suggested by three species delimitation models: ABGD (blue) and mPTP (orange). The consensus clades considered by us as corresponding to 
separate biological species and subspecies are collapsed. This tree is a fragment of larger super-tree for the family Lymnaeidae (Aksenova et al. 2024). Labels of 
haplotypes from Lake Issyk-Kul are red. Labels of haplotypes from other ancient lakes are blue. The scale bar indicates the branch lengths (substitutions per site).

Radix rubiginosa (Michelin, 1831)



 

Fig. S2. Principal component analysis of whorl number and shell measurements of three samples of Radix 

obliquata from Central Asia. Green crosses – Issyk-Kul Lake in Choplon-Ata (LMBI 15-2535); lilac circles – Tere-Khol 

Lake, Republic of Tuva, Russia (IPAE No. 130); blue quadrats – an unnamed lake east of Ubsunur Lake, Mongolia 

(ZIN, No. 23). The first two principal components (PC) combined account for 95.94% of variance (PC1 89.32%, PC2 

6.62%) 

 


