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Molecular identification of Protohermes larvae in Donghe River basin and

observation of the surface respiratory structures

PAN Feng-Liu' QU Yu-Guo® ZHANG You-Xiang' XIANG Ying' ZHAO ChiJun' CAO Cheng-
Quan'® HUANG Xingdong'" (1. College of Biology and Environmental Sciencs Jishou University
Jishou 416000 Hunan Province China; 2. Bureau of Agriculture and Rural Affairs of Guzhang Country
Xiangxi 416300 Hunan Province China; 3. College of Life Science Leshan Normal University Leshan
614004 Sichuan Province China)

Abstruct: Species of Protohermes ( Megaloptera Corydalidae) are holometabolous insects. Their larvae
are aquatic and are widely used as indicators of water quality. In this study Protohermes larvae collected
from Donghe River basin were identified based on CO [ gene sequence. The cloned CO [ gene sequences
share high identities with that of Protohermes costalis and Protohermes xanthodes respectively. Genetic
distance analysis and phylogenetic analysis further confirmed that the collected larvae are P. costalis and
P. xanthodes. The surface respiratory structures ( spiracles tracheal gill tufts tracheal gills and proleg
lateral lobe) of P. costalis and P. xanthodes larvae are linked with the trachea and the tracheal gill tufts
are the main structures for respiration in water. These findings provide basis for conservation and
exploitation of Protohermes larvae in Donghe River basin.
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5 min, 94°C 1 min 50°C 45 min 72°C 1 Col1
1 min 35 : 72°C 10 min. Table 1 CO 1 gene sequences of Corydalinae used in the
PCR 10% phylogenetic analysis
« ) . o1
1.3 Species Scientific name o
NCBI Blastn Registration number
(‘https:  //blast. ncbi. nlm. nih. gov/) Acanthacorydalis asiatica Ki944550
PCR Acanthacorydalis fruhstorferi KF944551
o Clustal X 1. 83 Acanthacorydalis orientalis KF944552
( Thompson et al. 1997) . Mega 5.0 Acanthacorydalis unimaculata ~ KF944553
col ° Mega 5.0 Acanthacorydalis yunnanensis ~ KF944554
( Neighbor— o
Neoneuromus ignobilis KF944563
Joining NJ) ( Maximum likelihood
ML) 1 000 ( Tamura et al. 2011) ) Neoneuromus orientalis KF944564
CO [ Neoneuromus sikkimmensis KF944565
Genbank Neoneuromus tonkinensis KF944566
Co 1 Protohermes arunachalensis KF944574
Acanthacorydalis Neoneuromus Protohermes costalis KF944577
( 1) . Protohermes gutianensis KF944584
2 Protohermes hunanensis KF944587
Protohermes xanthodes KF944590
21 Protohermes yunnanensis KF944591
4 Protohermes lii KF944592
Protohermes orientalis KF944594
A B( 2) ‘ Protohermes yangi KF944600
Ao
A 0.085 ~0.106. POO1. PO02  POO3
Protohermes costalis B 0.012 ~0.030 ;
Protohermes xanthodes o 0.016. 0.033
2.2 0. 020 POO1. POO2.
A ( POO1. POO2 P0O03 . P004  POO5
P003) 2 B (PO04  P005) 0.04 ;
DNA COo 1 . P0O01. P0O02 0.009 0.011
P003 CO | Genbank PO04 P0O05
Co1 99 % o
; PO04  POO5S CO | 2.3
Co1 99 % 3 ( N
o ) CO I o NJ ML
MEGA 5.0 >
CO 1 Genbank ( 1: A B); POOI.
CO1 ( 3 P0O02. P003. P004  POO5

0. 060 ~0. 095 ; POO1. POO2. POO3
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Table 2 Number of Profohermes larvae in the sample sites
(m) A B
River ~ Sampling point Longtitude and latitude Elevation  Protohermes A Protohermes B
1 N28°18748. 20" E109°32°11. 72" 266 7 0
2 N28°18-37. 33" E109°3379. 99" 254 5 0
3 N28°18752. 47" E109°34°14. 13" 245 10 0
1 N28°2521. 35" E109°39°55. 38" 342 7 1
2 N28°20°13. 50" E109°40°10. 64" 229 9 1
3 N28°19740. 10" E109°4037. 93" 223 19 4
1 N28°2327. 79" E109°40°4. 77" 321 35 0
2 N28°22°19. 01" E109°42°9. 30" 243 21 0
3 N 28°2173. 97" E109°43°56. 62" 206 29 0
1 N28°1876. 26" £109°49°59. 11" 197 60 18
2 N28°16751. 25" £109°49°18. 65" 186 8 6
3 N28°16725. 79" E109°49743. 96" 179 0 0
1 N28°26°1. 94" E109°55-30. 19" 228 50 26
2 N28°22°8. 04" £109°5870. 91" 212 16 2
3 N28°21736. 47" E109°57°47. 51" 194 41 48
3 CO1
Table 3 Genetic distance of Protohermes based on CO 1 gene sequence
No. Species 1 2 3 4 5 6 7 8 9 10 11 12 13
1 P001
2 P002 0.024
3 P003 0.012 0.030
4 P004 0.096 0.099 0.100
5 P005 0.095 0.097 0.099 0.004
6 Protohermes xanthodes ~ 0.100 0.105 0.101 0.009 0.011
7 Protohermes costalis 0.016 0.033 0.020 0.105 0.104 0.106
8 Protohermes orientalis ~ 0.067 0.075 0.068 0.096 0.095 0.096 0.078
9 Protohermes lii 0.075 0.083 0.079 0.095 0.096 0.093 0.083 0.070
10 Protohermesyunnanensis  0.060 0.066 0.060 0.097 0.096 0.096 0.070 0.080 0.081
11 Protohermes hunanensis  0.084 0.091 0.085 0.087 0.083 0.085 0.091 0.085 0.085 0.083
12 Protohermes arunachalensis 0.084 0.091 0.085 0.095 0.093 0.093 0.089 0.071 0.080 0.088 0.068
13 Proiohermes gutianensis 0.080 0.081 0.081 0.095 0.093 0.096 0.088 0.076 0.091 0.078 0.075 0.076
PO04  POOS5 A
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Fig. 2 Larvae of Protohermes xanthodes and Protohermes costalis
A ; B ; C ;D )
E ; F N ;G 7-10 ; H 7-10
1 . ; K ; L i M
R\ ; O 7-10 ;P 7-10 o

Note: A dorsal view of P. xanthodes larva; B: ventral view of P. xanthodes larva; C dorsal view of P. xanthodes larva head;
D: ventral view of P. xanthodes larva head; E pronotum of P. xanthodes larva; F mesothorax and metathorax of P. xanthodes
larva; G dorsal view of 7 ~ 10 abdominal segment of P. xanthodes larva; H ventral view of 7 ~ 10 abdominal segment of P.
xanthodes larva; 1 dorsal view of P. costalis larva; J. ventral view of P. costalis larva; K dorsal view of P. costalis larva head;
L ventral view of P. costalis larva head; M pronotum of P. costalis larva; N mesothorax and metathorax of P. costalis larva; O

dorsal view of 7 ~ 10 abdominal segment of P. costalis larva; P ventral view of 7 ~ 10 abdominal segment of P. costalis larva.

1 8 1
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(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig. 3 Surface respiratory structures of Protohermes xanthodes and Protohermes costalis larva
A ;B ; C )]
EF 1-2 G . H
1 v J ; K ; L
v M N 1-2 ; O ;P o
©As o Ts i Tg ; Tgt  Tr o Fi o Note: A surface respiratory

structures in abdomen of P. xanthodes larva; B surface respiratory structures in thorax of P. xanthodes larva; C tracheal gill of
P. xanthodes larva; D spiracle in mesothorax of P. xanthodes larva; E and F spiracle in 1 ~2 abdominal segment of P.
xanthodes larva; G tracheal gill tuft of P. xanthodes larva; H tracheal gill tuft filaments of P. xanthodes larva; 1 surface
respiratory structures in abdomen of P. costalis larva; ] surface respiratory structures in thorax of P. costalis larva; K  tracheal
gill of P. costalis larva; L spiracle in mesothorax of P. costali larva; M and N spiracle in 1 ~2 abdominal segment of P. costalis
larva; O tracheal gill tuft of P. costalis larva; P tracheal gill tuft filaments of P. costalis larva. Abbreviations: As abdominal

spiracle; Ts thoracic spiracle; Tg tracheal gill; Tgt tracheal gill tuft; Tr trachea; Fi filament.

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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