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DNA barcoding based identification of locust speciesin the alpine
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Abstract [Objectives] To accurately identify insects of the superfamily Acridoidea in the alpine grasslands of Gansu
province. [Methods] Sequences of the mitochondrial CO I gene with a length of 657 bp were obtained from 106
individuals of 20 species from the superfamily Acridoidea, and two homologous sequences of Oxya adentata were downloaded
from GenBank as outgroups. A Maximum Likelihood (ML) phylogenetic tree was constructed using the Automatic Barcode
Gap Discovery (ABGD) threshold method based on genetic distance classification, and the Molecular Defined Operational
Taxonomic Units ((MOTU) threshold method based on sequence difference classification. [Results] The phylogenetic tree
placed Calliptamus abbreviatus, Calliptamus barbarus, Gomphocerus licenti, Compsorhipis davidiana and Epacromius
coerulipes on two branches, and the other 15 species on separate branches. The results of jMOTU place Anaracris barabensis,
Bryodema kozlovi, Bryodema nigroptera, Compsorhipis davidiana in one MOTU, and Filchnerella sunanensis and

Filchnereua gilianshanensis in another MOTU which cannot be distinguished from each other. Identification of the other 14
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species were consistent with the traditional morphological classification. ABGD divided the 108 samples into 28 groups, placing

Angaracris barabensis, Bryodema kozlovi, Bryodema nigroptera, and Compsorhipis davidiana in one group. Identification of the

other 16 species was consistent with morphological classification. [Conclusion] DNA barcoding technology is an important

auxiliary method for classifying and identifying locust species, improving the identification of species in the superfamily

Acridoidea, especially closely-related species that cannot be reliably distinguished using traditional morphological methods.

Key words DNA barcoding; alpine steppe; locust; species definition; mitochondrial CO |
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Tablel List of tested locusts and collection information

B J& i FEM R SRAEHb SR (°) HiE (°)
Family Genus Species Sample size Collection location Longitude Latitude
e R A IR i S A I e 4 i IEL Sunan county 101.77  37.82
Oedipodidae  Angaracris Angaracris barabensis K H Xiahe county 102.50 35.05
ES LY PNEZ S L 6 1B Shandan county 101.34 38.70
Epacromius  Epacromius coerulipes
A ELy =1 N
S ifﬂlé*f‘ﬁelﬂf holdereri 2 K E 8 Yongchang county  101.85 3822
Bryodemella hg?’ger‘zri aholderen 11+ Shandan county 10134 38.70
I st S il e 3 i g5 Sunan county 101.77  37.82
Compsorhipis Compsorhipis davidiana H B Xiahe county 102.50 35.05
I ST 6 KALE: Tianzhu county 102.00 36.97
Bryodema Bryodema nigroptera
B G e 8 7H & Sunan county 101.77 37.82
Bryodema kozlovi 7‘}( E E\- Yongchang county 101.85 38.22
A i S S 8 K E 8 Yongchang county  101.85  38.22
Sphingonotus  Sphingonotus yenchinensis 11173-E- Shandan county 101.34 38.70
ANERE YN 8 KA Yongchang county  101.85  38.22
Oedaleus Oedal eus decorus asiaticus £ Sunan county 101.77 37.82
PR R R B0 o B 8 /KEH Yongchang county  101.85  38.22
Catantopidae  Calliptamus  Calliptamus abbreviatus 7R H Sunan county 101.77 37.82
SRR L 8 7k BB Yongchang county ~ 101.85 38.22
Calliptamus barbarus
MR AR L b 3 K 5 Xiahe county 10250 35.05
Arcypteridae  Chorthippus  Chorthippus aethalinus 7i & Sunan county 101.77 37.82
SN 4 KB Xiahe county 102.50 35.05
Chorthippus fallax 7N F§E Sunan county 101.77 37.82
[ 3 A 7 1}H Shandan county 101.34  38.70
Chorthippus albomarginatus
gt A 2 K L Xiahe county 102.50 35.05
Chorthippus brunneus 7R 5L Sunan county 101.77 37.82
huabeiensis
Liig oY S 3 1L i et 2 117} & Shandan county 101.34  38.70
Eremippus Eremippus gilianshanensis 79 E Sunan county 101.77 37.82
BafER  BUEE Fe et > WiJ}E Shandan county 101.34  38.70
Comphoceridae Myrmel eotettix Myrmeleotettix Palpalis ] B Xiahe county 102.50 35.05
KL = WL ] 5 KB Xiahe county 102.50 35.05
Gomphocerus Gomphocerus licenti
s A L S L 1 1114 e 2 6 JKEH Yongchang county  101.85  38.22
Pamphagidae Pseudotmethis Filchnereua gilianshanensis KA E Tianzhu county 102.00 36.97
P 2 5 /KE 8 Yongchang county  101.85  38.22
Filchnerella sunanensis i HE Sunan county 101.77  37.82
A S A 6 A EH Yongchang county  101.85  38.22
Snotmethis  Sinotmethis brachypterus
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DNA 741, F|H DNA Z5JE%5 4 PCR 9734,

ZWE , BRI S 1 R KE R
657 bp 1 CO 1 J¥31, ¥ TN 100%, It
HME GenBank T LA IR 2 25 CO [ ¥ 5IERN
HMEE, I MEGAT7.0 A ML REKBRI(E 3),
45 R 4 5L s Calliptamus abbreviatus.,
Jii 5 #8 51 Calliptamus barbarus., 25 [k 2 8
Gomphocerus licenti . K Ji£ #i #2  Compsorhipis
davidiana FlK#H# IS Epacromius coerulipes
GGy 2 A3, HA 16 AT 1 53
X, AZSEE, CO 1 JFHIXT YA HA B 5
Mrieds. EAERUKY, BEHIERL Oedipodidae
5 iaR} Pamphagidae FIEEBRIEF} Catantopidae
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5y 751 22 SR R AT 4 4 28 BT B 2
FE 1R B BoR, P82 R EE 29-41
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RO ERZELBEM L (K 3), 5ES
YE s R T HOER, R PSR A S Angaracris

i-\

MOTU#%HE Number of MOTU defined

barabensis. Fl[Chife Bryodema kozlovi . S5 Ji
18 Bryodema nigroptera A RS iIlHE Ky 1 41, i me
4 B Filchnerella sunanensis AR 11/ &bk
Filchnereua gilianshanensis 7 1 41, AfEHHHIX
gr, HA 15 MIBES AL R 8 WA T i
PR AT, [ —Fha 3 AR 2, ] an 1%
Sl %] Bryodemella holdereri holdereri 43 2
44 . /N#4ERE Chorthippus fallax 14> 4 3 41 .
AR L4 Eremippus gilianshanensis 1434 2
HaE,

2.3 ABGD BESH

ABGD 45 5355 15 43 XA 9 43 X ( &l
2 7R Do TRATTERE THONEE MR IR R 25 51
108 MEEA Tl 28 4, HIBAL w45 Rty
Fod, KPS | RGN | S |
KIEFIRE A 141, HE 17 E5ESSE—K.
5 jMOTU #HL, ABGD AJ LAIX A3 FT 74 g 4 £ et
FIHRE L o B fR T b A A5, ABGD
WAFLE R —Fh R 5 AR 2L, 61 G RS e 4]
Grh 2 AL NRAREER R 3 4. YEA IR
Myrmeleotettix Palpalis %1434 2 4145 .

M

0 2 4 6 8 10121416 18202224 26 28 30 32 34 36 38 40 42 44 46 48 50 52
MOTU %51 ( ABgSEXT A 84 ) MOTU discrimination in base pairs

E1 075% COl FIERELHFAREFSLBETHEMNKR
Fig.1 Relationship between 0-7.5% CO I sequence differences and the number of molecularly operable taxa
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AL TR, 200 st e
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PRI — M AW S IR Tk, SRy R
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434A%H Number of groups
N
00O

B %3R4 Recursive partition
B R4y Initial partition

0 0.0017 0.0028 0.0046 0.0077 0.0129 0.0215 0.0359 0.0599 0.1000

S {E Prior intraspecific divergence

B 2 110.001-0.1 K5EHER EXT 108 & FF 5 ABGD XN 4R
Fig. 2 ABGD division results of 108 sequenceswith a priori value interval of 0.001-0.1

()55 78 7 VA L3, DNA 5T A0 HAG TE & 0
fATfE . MERA . DREESEIR AL, TERG2= 55 1
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BRI Iy 1
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REERA—E, W ML RS LB WG I X 5
B0 4 AR R R gt L 2 R A R A b A
WX AIER & A AE W — B rh, I BAEIRAAS
Z5 L ARF AHARL, HEI s ey FinT 68 A f i Ak Y
Yifh, e 2 S A R R E, s B2 R
HEATERIE RS EMSE (A, 2018 ), AHF
SR, SRR R s —32,

BIPATIEL, SESEM IV NES . XATHEE
DNA ZIGHH F BoAf o e e HHLAA S ok
SRS R BARR, NS G m Aot
KRMEWT, AR SR A R (2017 ) WS AHY)
4 ABGD il jMOTU &5 5 8 /= A R Al 43 AN
[FIZH, Ane R S e gl il 7oy 2 4 . /N ae gl
K150 3 41, SR pi Rl 4ok 2 41, Aedbhfkis
Xk 2 4 o A BRSRAEAE BU5 A I e R
FORFEIBESE X, HED AT BEAE7E kiR S bk, i
JE T mtDNA (2848 S 2R — 40 i b [R] i A7 78
74 mtDNA FIRAER mtDNA, Hn] PI7E
FAAREA = A P FOR [ Y DNA B 5( 5Kk e
FRAE, 2019), ik, Z R0 TR By 2R
AARR T BT R — PP G, YRR DNA
FAVE R G8& B hRiC R EE AT B, B 2% 85
(IS o BEAN, Rl — 4 22 [a] 8 A 1 R e o v
LEAS [R) 2 (] (A% 17 R R a2/ (B3, 2020),
T L R v A 2 L B I] — A o v A Y TR R
ZFIEHBHFES S5 co T KIEMIRBIA 4
KRATEE, ik, DNA ZKIEMTEY R4 E Fl 4y
Mrf B R FIER S5k LAk, BT HRarFhricd
(I RBRYE, HAWIEH BT iS5 co T —iefE R
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Fig. 3 ML phylogenetic tree, ABGD and JIMOTU division resultsbased on CO 1 sequence
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