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Phylogenetic analysis of Achroia grisella Fabricius based on the
mitochondrial cytochrome c oxidase subunit I gene
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Abstract [Objectives] Achroia grisella Fabricius (small wax moth) is the main pests in the apiculture industry, in order to
confirm its position of the genetic in Lepidoptera insects, cytochrome C oxidase subunit I gene (CO I) of small wax moth was
cloned, and analyzed by bioinformatics analysis. [Methods] According to the conserved sequence of mitochondrial genome
mtDNA CO I gene was logged in lepidoptera insects in NCBI, the degenerate primers were designed for the study, the genome
of small wax moth as a template for PCR, mtDNA CO I sequence (GenBank accession NO. MF509586) of small wax moth
was cloned and sequenced. [Results] The sequence analysis of the CO I gene coding region found that the initial code of its
translation was TTG, and the base T was not terminated completely. The homology and genetic distance analysis of CO I genes
showed that Galleria mellonella (greater wax moth) and small wax moth were the most homologous and the genetic distance
was 88.3% and 0.117 respectively. Phylogenetic analysis found that the small wax moth and other lepidoptera insects formed a
separate clade, this clade gathered in a small branch that include greater wax moth, small wax moth, the rice moth (Corcyra
cephalonica) and Corcyra cephalonica. [Conclusion] A. grisella was most closely related to G. mellonella, CO I gene was
used for distinguishing the different kinds of wax moths from same genus, the research of results provided a theoretical basis

for understanding the genetic background of small wax moth.
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Achroia grisella Fabricius

Lepidoptera Pyralidae Galleriinae
Galleria Fabricius
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I COI
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Colletetal. 2006
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Clary et al. 1983
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TaKaRa PCR

1.2 5|¥%it

GenBank
Galleria mellonella Linne GenBank
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Table 1 Degenerate primers sequence used for
PCR amplification of CO I gene

bp
Amplicon
size

Primer

Primer sequences (5'-3")
name

COTI-F CTCGTTAATAAATTTACAATTTA
YCGC 795

COI1-R GGTAAAATTARAATATAAACTTC
COI2-F CCWGGATCTYTAATTGGAGA
COI2-R GATAATCCTTTATAAATGGGGT

1.3 /EREEERE

2 mL 10 mmol/L
Tris-Cl pH8.0 0.1 mol/L EDTA pH&8.0 0.5%
SDS K 55
Tris : 1:1
2512411 1
70% DNA
TE
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PCR

10xPCR Buffer ~Mg®" 5puL dNTPs 4 puL

1 puL 1 uL Ex-Taq DNA

0.25 uL ddH,O0 50 puL

94 4 min 94 30s 55 30s
72 2 min 35 72
10 min PCR
pUCm-T DH5a MI13F/
MI13R

1.5 COIERESXMERENH

BioXM 2.6
NCBI ORFfinder https://www.
ncbi.nlm.nih.gov/orffinder/ COI1
DNAMAN 6.0
MEGA4.0
CO1
NCBI CO
I MEGAS.0 Tamura
etal. 2011
Bootstrap 1 000

GeneDoc

2 HR5GH

2.1 /EE COI ERM = E

DL/ MRS DR 2H 9 AR , SR CO 1 f]
IS ViEAT PCR Y, 73 ml3R15 K/ 794 bp
51 466 bp K/ (B . B #rms%
B R BT T-A v BE RN, ARE I 45 SR A5
B, PISREER R BUOR/NA 794 bps 1466 bp, P
b P 8 J5 3 X £ GenBank % 35 E I 15 3
GenBank &35 (MF509586).
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Fig. 1 Electrophoretogram of CO I gene PCR
product of Achroia grisella
M: DL2000 Marker; 1: COI1-F/R
2: COI2-F/R

M: DL2000 Marker; 1: PCR amplification of CO I1-F/R
primers; 2: PCR amplification of CO I2-F/R primers.
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Fig. 2 Multi-sequence alignment of CO I gene from Achroia grisella and other pyralidae insects
MF509586 COI KT750964 COI HQ897685 COI AJ871091 COI
MF509586: Achroia grisella Fabricius CO I; KT750964: Galleria mellonella Linne CO I
HQ897685: Corcyra cephalonica CO I, AJ871091: Dioryctria resiniphila CO 1.
0.117 2 CO 1

CO1 87%
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Fig. 3 Phylogenetic analysis of CO I gene from Achroia grisella fabricius and other insects

Ostrinia penitalis KM395814  Ostrinia nubilalis AF442957  Loxostege sticticalis

KR080490 Cnaphalocrocis medinalis IN246082  Pycnarmon lactiferalis KX426346
Nomophila noctuella KM244688  Maruca vitrata KP327715  Pectinophora gossypiella

KM225795  Bombyx mori AY048187  Plutella xylostella NC_025322  Dioryctria resiniphila
AJ871091  Corcyra cephalonica HQ897685  Achroia grisella Fabricius MF5095586
Galleria mellonella KT750964  Drosophila melanogaster U37541  Ceratitis capitata
NC_000857 Culex pipiens pallens KT851543  Aedes aegypti EU352212  Aedes
albopictus AY072044  Tribolium castaneum KM009121 Apis mellifera KT164631
Apis cerana GQ162109
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Table 2 Homology and genetic distance of CO I gene from pyralidae insects

Achroia grisella Galleriamellonella Corcyra cephalonica Dioryctria resiniphila
Achroia grisella - 0.117 0.128 0.126
Galleria mellonella 88.3 - 0.111 0.112
Corcyra cephalonica 87.2 88.9 - 0.107
Dioryctria resiniphila 87.4 88.8 89.3 -

3 #Fig5itie
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