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Identificatioin of Aquatic Insects in Yanghugou Based on DNA Barcode
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Abstract [ Objective ] In order to investigate the species of aquatic insects in Yanghugou, Benxi, evaluate the water quality of the source of
the Taizi River in Yanghugou area. [ Method ] Aquatic insects of Yanghugou were collected in July 2017. Based on the EPT richness, DNA
barcode method and morphological features, the aquatic insects collected in Yanghugou were identified. [ Result]A total of 14 sequences were
obtained, totaling 11 species, belonging to 3 orders and 11 families. Among them, there are 3 species of the Ephemeroptera; 4 species of the
Plecoptera; and 4 species of the Trichoptera. [ Conclusion ] The identification results show that there are many aquatic insects in the Yangh-

ugou area, and the water quality is clean. It has reached the national class I standard.
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(National Center for Biotechnology Information) , EMBL ( The
European Molecular Biology Laboratory) \DDBJ( DNA Data Bank
of Japan) \Bold systems V4 (& L34 7 LU, 012040 Wb
HFRo

L5.1 JERSUE, 2 DNA Bl FEw) 40 toxt, [l 25 5 9%
Aep e T R R R

14 AFE S 135 14 K750, 11 AR, A 12 550K E R
658 bp, H4% 2 4%y 657 659 bp.

2.2 ETF COIFFHMER NI & ¥4 R 25 Blast [t
X A HEI AR, A (NT AR T &L 1, FEARLRE 55 i R SR % 6 &R
BT AR R AE—R , IE W S 2 25 R Ao mf
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2 #REHW JERIG, OSSR A 505 B3R 1, R4 SIS %E,
2.1 MR HRIBUKA R A 30 k(SRR ) 280y HAGKAE R 1 A i si F 3 Fl BB H 4 Fh, B H 4
TS, A PR FE i DNA 2 B0 PCR AR Sk FE I e Fib, ILIET 2~ 13,
Alloperla sp.857
81 Stavsolus sp.859
45 r Kamimuria sp.863 Plecoptera
100 Kamimuria sp 864
Amphinemura sp.850
100 Siphlonurus i 867
46 Rhithrogena sp.842 Ephemeroptera
95 Drunella sp.852
Stenopsyche marmorata 865
100 Stenopsyche marmorata 869
Dicosmoecus sp.846
" Goera homi 847 Trichoptera
—
n lPsﬂolreu falcula 853
100} Psilotreta falcula 860
0.050
B 1 EF COI FHHMER NJ #f
Fig.1 NJ tree constructed based on COI sequence
F1 KERHRK COIEFER
Table 1 Information of COI genes of aquatic insects
NCBI ExH& L :
. 5 N GenBank No. / /AL EE
A i I w4 a5 page enBank No. /#&/HHE
Ord Famil G Species Insectstal Fig. Sampl b GenBank No. NCBI comparison
rder amily enus pecies nsectstate o~ ample number information : GenBank No. /
species name /similarity
I8 H Ephemer- /NEER} IR Drunella sp. e 2 SyuDNAS852(11) MK361192  KF563041/Drunella sacha-
iptera( E) (Ephemerellidae)  ( Drunella) linensis/86%
A S 2207 Siphlonurus im-  J§H 3 SyuDNAS67(26) MK361200  FJ606783/ Siphlonurus imm-
(Siphlonuridae) ( Siphlonurus) manis anis/98%
i B BT IR Rhithrogena T 4 SyuDNA842(1) MK361188  HM481019/Rhithrogena
(Heptageniidae)  ( Rhithrogena) sp. sp. /84%
B H AR} (& Amphinemura ey 5  SyuDNAS50(9) MK361191  KY262067/Amphinemura
Plecoptera( P) (Nemouridae) (Amphinemura) sp. borealis/90%
R SitE Alloperla sp. % 6  SyuDNA857(16) MK361194  KJ675162/Alloperla severa/
( Chloroperlidae)  (Alloperla) 91%
pay v i Kamimuria sp. FE 7  SyuDNA863(22) MK361197  KT186102/Kamimuria
(Perlidae) ( Kamimuria ) SyuDNA864(23) MK361198  chungnanshana/86%
AR Petd)E Stavsolus sp. % 8  SyuDNA859(18) MK361195  JF312837/Arcynopteryx
(Perlodidae ) ( Stavsolus) compacta/85%
EH bipaL: v icpay i Stenopsyche J 9  SyuDNA865(24) MK361199  KX293423/Stenopsyche
Trichoptera(T)  (Stenopsychidae)  ( Stenopsyche) marmorata SyuDNAB69(28) MK361201  marmorata/100%

e
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&1
NCBI L3 B -
J 5 GenBank No. /Fii 44/ AR{EE
N . =] )
Erder Faﬁl GEUS Sﬁ;ﬁs Ins—zi;l;ate Fig. Saf lu: ér;lﬁil—:rj:l)er GenBank No. NCBI comparison
¥ P No. P information : GenBank No. /
species name /similarity
fyiipaL:ive A A A ik ( Psi- Psilotreta faleu-  HEIR 10  SyuDNA853(12) MK361193  KX293301/ Psilotreta falcu-
(Odontoceridae)  lotreta) la 11 SyuDNA860(19) MK361196 la/98%
PP a7 T A ik Goera horni J 12 SyuDNA847(6) MK361190  KX294869/ Goera horni/99%
( Goeridae) (Goera)
B R T AT 8k = Dicosmoecus HEH 13 SyuDNA846(5) MK361189  KX293373/ Dicosmoecus
(Limnephilidae)  ( Dicosmoecus) sp. jozankeanus/95%

2 Drunella sp. (B5TEM) B 5 Amphinemura sp. (STHEW)
Fig.2 Drunella sp. ( dorsal view) Fig.5 Amphinemura sp. ( dorsal view)

& 3 Siphlonurus immanis (| EW ) & 6 Alloperla sp. (TE)

Fig.3 Siphlonurus immanis ( lateral view) Fig. 6 Alloperla sp. (lateral view)

B 4 Rhithrogena sp. (S TEM) 7 Kamimuria sp. (STHEW)
Fig.4 Rhithrogena sp. ( dorsal view) Fig.7 Kamimuria sp. ( dorsal view)
3 #Hig JBT 3 H 1R kgl H 3 A, W H 40, EHEA 4

LGRS & DNA RIER OB S5 07 i e iR o EPT RAUHBUSHORE B I R SIR A X R
K BT IR GET T, 3698 EPT sk 11 fp e PPN IR AN S A MR EPT A 50 23F
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& 8 Stavsolus sp. (S EM)
Fig.8 Stavsolus sp. ( dorsal view)

B9 Stenopsyche marmorata( S HEN)

Fig.9 Stenopsyche marmorata ( dorsal view)

& 10 Psilotreta falcula (TR )
Fig. 10 Psilotreta falcula (lateral view)

B 11 Psilotreta falcula ( MTEIR )
Fig. 11  Psilotreta falcula(lateral view)

MoK Bk AT LIS AL 5 PR WA A AT Sk K 5

12  Goera horni( fTE)
Fig. 12 Goera horni (lateral view)

& 13  Dicosmoecus sp. (MTEWN )

Fig. 13  Dicosmoecus sp. (lateral view)

i A 1A

&% ik

(1] SRR, ok, LU, 5. K F R s B R A S S i 2 (A1 53
ATRHIELT]. BRTARIEDFIY, 2013,26(5) :509-515.

[2] FHEEREEREARFE. MK ER R Tt bt GB 3838—2002[ S . b7
rRERREER AR, 2002:3-4.

[3] . W KRR A R TE BRI ) ]. A= 18iR, 1999, 34
(1):35.

(4] BfRE, TEAR. EPT e A s e MU g g A (1] Pl A4
(BFAR) ,2005,4(3) :26-28.

[5] HEBERT P D N,CYWINSKA A,BALL S L,et al. Biological identifications
through DNA barcodes| J ]. Proceedings of the royal society B: Biological
sciences ,2003,270( 1512) :313-321.

[6] HEBERT P D N,RATNASINGHAM S,DE WAARD J R. Barcoding animal
life : Cytochrome c oxidase subunit I divergences among closely related spe-
cies[ J]. Proceedings of the royal society B:Biological sciences,2003,270
(S1) :96-99.

[7] VOGLER A P,DESALLE R,ASSMANN T,et al. Molecular population ge-
netics of the endangered tiger beetle Cicindela dorsalis ( Coleoptera: Cicin-
delidae) [ J]. Annals entomological society of America,1993,86(2) :142—
152.

[8] KIMI,CHA S Y,YOON M H,et al. The complete nucleotide sequence and
gene organization of the mitochondrial genome of the oriental mole cricket,
Gryllotalpa orientali( Orthoptera; Gryllotalpidae ) [ ] ]. Gene,2005,353(2) :
155-168.

[9] FOLMER O,BLACK M,HOEH W et al. DNA primers for amplification of
mitochondrial cytochrome ¢ oxidase subunit I from diverse metazoan inver-
tebrates[ J ]. Molcular marine biology and biotechnology,1994,3(5) :294~
299.

[10] SAITOU N,NEI M. The neighbour-joining method : A new method for re-
construction phylogenetic trees [ J ]. Molecular biology and evolution,
1987,4.:406-425.

(TF4% 63 1)



47 % 11 9 A

AT AR RAT LT A - A e E 0N 63

K6 HRIRHITREML

Table 6 Standard curves of lead,chromium and cadmium

e Pt e RH
Heavy metal Standard curve Correlation coefficient(r)
i Pb Y=4.524 1X+0.029 6 0.999 7
4 Cr Y=4.725 6X+0. 053 3 0.999 4
4 Cd Y=280. 712 8X+0. 030 6 0.999 2

RT HEIEHERERMNESR

Table 7 Recovery rate determination of lead ,chromium and cadmium

om | VERNETIRE  ARECAKE  THEIE

H o1 Measuring the average ~ Known concentration Average
e:ly concentration of internal  of internal control recovery

me sample //mg/kg sample//mg/kg rate//%

5 Pb 22.1 22.0+1.0 100.5

4% Cr 64.9 66.0+4.0 98.3

i Cd 0. 167 0. 175+0. 010 95.4

xR 8 FEMEARN LIERBIBITRIER
Table 8 The index of some rural soil lead chromium cadmium pollu-

tion in Qingzhen City

WA REE | BAIR
TR Single factor pollution index AR i
Sampll‘i‘;ﬂg site Comprehfznswe
#t Ph & Cr 5 Cd pgllullon
index
FU% % Lishi Township  0.1014  0.3464 0.4520 0.712 0
i 1 £ Liuchang Town- 0.0914 0.2796 0.454 2 0.3755
ship
TI4H Weicheng Town  0.1078  0.2550 1.0215 0.792 6
4% % Maige Township 0.1040 0.4667 1.160 3 0.916 3
Y #E4H Zhanjie Town 0.0730 0.276 4 0.603 3 0.545 7

3 it
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14 10. 8~81. 9 mg/kg, 3 & Hy 32. 4 me/ kg ; 4519 & 1
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0.103~0.792 mg/kg, V#4514 0. 366 mg/kg; + 3 pH 1E
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