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Molecular species delimitation of the genus Agnaptoria Reitter 1887 based

on DNA sequence ( Coleoptera Tenebrionidae Blaptinae)

LI Xiu-Min Rong JiDa Liu Yi-You FAN JiaoJiao REN Guo-Dong" ( Key Laboratory of Zoological
Systematics and Application of Hebei Province College of Life Sciences Institute of Life Science and
Green Development Hebei University Baoding 071002 Hebei Province China)

Abstract: With 36 described species or subspecies Agnaptoria Reitter is the third-most species—rich
genus and endemic taxa of the Qinghai-Tibet Plateau in the darkling beetle subtribe Gnaptorinina
( Tenebrionidae: Tenebrionina) . In this study phylogenetic analyses were reconstructed based on the
concatenated dataset of one nuclear ( 28S rDNA-D2) and three mitochondrial genes ( COI Cytb and 16S
rDNA) under maximum likelihood ( ML) . We implemented multiple molecular species delimitation
approaches ( Assemble Species by Automatic Partitioning ASAP; Generalized Mixed Yule Coalescent
GMYC; and Poisson Tree Processes PTP) to reassess the status of Agnapioria species. The results showed
that three molecular species identification methods were consistent with those of morphological defined. The
method of comprehensive identification of species based on morphological characteristics and molecular
species delimitation technology has greatly improved the efficiency of species identification this study
provides valuable molecular data for phylogenetic and evolution of geographical distribution pattern studies.
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Table 1 Samples of the genus Agnaptorina used in this study
Date
No. Species Locality ( yy-mm-dd) Collectors
1 2015-08-09
Agnaptoria markana Luba Zogang Tibet Ren GD et al.
2 20190731
Agnaptoria markana Marxog Banbar Tibet Ren GD et al.
3 2015-0742
Agnaptoria markana Gadingla shan Banbar Tibet Ren GD et al.
4 20160841
Agnaptoria markana Dongda shan Zogang Tibet Li XM et al.
5 2019-07-28
Agnaptoria markana Zhaqingzi shan Riwoqé Tibet Ren GD et al.
6 2019-08-01
Agnaptoria markana Biru Biru Tibet Ren GD et al.
7 20160843
Agnaptoria ruida Haizi shan Sichuan Li XM et al.
8 2016-08-43
Agnaptoria ruida Haizi shan Sichuan Li XM et al.
9 2014-0845
Agnaptoria ruida Shangdeda Batang Sichuan Ren GD et al.
10 2016-08-05
Agnaptoria kozlovi Zhuodala shan Garzé Sichuan Li XM et al.
11 2016-08-04
Agnaptoria grummi Sitongda Garzé Sichuan Li XM et al.
12 Agnaptoria 201606438
Que er shan Dégé Sichuan Guo XB
anthracina anthracina
13 2013-06-26
Agnaptoria minuta Makehe Qinghai Shi FM
14 Agnaptoria sp. 1 2016-08-05
Nata Baiyii Sichuan Li XM et al.
15 2018-08-24
Agnaptoria kozlovi Chowa Dégé Sichuan Bai XL et al.
16 20160845
Agnaptoria miroshnikovi Kazila shan Litang Sichuan Li XM et al.
17 20120709
Agnaptoria miroshnikovi Yajiang Sichuan Huang H
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1 Continued table 1
Date

No. Species Locality ( yy-mm-dd) Collectors
18 20160814

Agnaptoria miroshnikovi Cunge Litang Sichuan Li XM et al.
19 Agnaptoria sp. 2 20200726

Sangdui Daocheng Sichuan Ma MM

20 201906843

Agnaptoria gansuensis Huangcheng Menyuan Qinghai Zhou 7]
21 2021-0727

Agnaptoria gansuensis Laohu ditch Menyuan Qinghai Bai XL
22 2021-08-01

Agnaptoria gansuensis Qingyang ditch Qilian Qinghai Bai XL
23 20130627

Agnaptoria belousovt Makehe Banma Qinghai Shi FM
24 ) Wanglang  National ~ Nature  Reserve 20210729 )

Agnaptoria lauta ) ) Qin YY

Pingwu Sichuan

25 20170729

Agnaptoria nigriceps Zhuwagen Zayii Tibet Bai XL et al.
26 20210749

Agnaptoria nigriceps Cawarong Zayii Tibet Ren GD et al.
27 20170729

Agnaptoria nigriceps Zhuwagen Zayii Tibet Bai XL et al.
28 20210720

Agnaptoria nigriceps Zhuwagen Zayii Tibet Ren GD et al.
29 2017-08-01

Agnaptoria nyingcha Zhamog Bome Zayu Tibet Bai XL et al.
30 20210725

Agnaptoria nyingcha Zhamog Bome Tibet Ren GD et al.
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GMYC, species delimitation(Concatenated dataset)
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A.markana

A.markana
A.markana
A markana

PTP, species delimitation(Cyth) A.ruida

PTP, species delimitation(Concatenated dataset) 99 100 A.ruida

Missing taxon sampling 97 A.rrida
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A.grunmmi
A.anthracina anthracina
A.minuta
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0.05

1 30 —taxa 3 1 (COI Cyth 16S rDNA 28S rDNA)
2 327 bp Agnaptoria
Fig. 1 Phylogenetic relationships within the genusAgnaptoria and species boundaries. Phylogenetic tree based
on mitochondrial and nuclear DNA sequences. A similar topology was recovered under a maximum likelihood approach.
bootstrap (uBV) o (
) 8 ( . N . . . N )
COI/Cytb ; 21 MOTUs  ASAP. GMYC  PTP
o Note: Support for each node was represented by ultrafast bootstrap values ( uBV) obtained for the maximum
likelihood tree. Vertical coloured bars delineate extant morphospecies ( black colour) and the results of the eight separated
molecular analyses delimiting species (red orange purple bluish — purple pink green yellow blue) . For the analyses using
COI or Cytb genes only we used grey colour to delineate specimens for which sequencing failed. Numbers on the right represented

codes for 21 putative MOTUs delineated using ASAP GMYC and PTP analyses.

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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