Chinese Journal of Applied Entomology 2017, 54(4): 568-575. DOI: 10.7679/j.issn.2095-1353.2017.069

miR-124 1£ 74 /5 Z & = Fha& R ch gd
RIED S ThEEHEN"

661101
# E [BM] miR-124 miR-124
3 3
miR-124 [53%] - miRNA PCR stem-loop RT-gPCR
miR-124 3 miR-124
BioEdit miR-124 miR-124
[43R] miR-124 3
miR-124 3 3 miR-124
82.6% 100% 96  miR-124 45
miR-124 [4&i8] miR-124 3
miR-124 3 3
XA miR-124 GO Pathway

The expression and function of miR-124 in the three castes
of the honeybee Apis mellifera
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Abstract [Objectives] miR-124 is related to the development of the nervous system and is expressed specifically in the
brains of multicellular animals. This study was designed to verify whether expression of miR-124 is restricted to the brain in
all three castes of the honeybee Apis mellifera, to analyze the expression of this gene in the three castes, and to provide a
foundation for studying the function of miR-124 in the honeybee. [Methods] Real-time Polymerase Chain Reaction (known
as stem-loop RT-qPCR assay) was used to detect the expression of miR-124 in the head and other parts of honeybees from each
caste using stem-loop primer reverse transcription miRNA. Neighbor joining miR-124 phylogenetic trees were constructed and
the software package BioEdit used to analyze the homology of mature miR-124 sequences. A search for the target gene of
miR-124 in the honeybee was then conducted and the function of the putative target gene analyzed. [Results] miR-124 was
highly expressed in the heads of honeybees from all three castes but was more highly expressed in workers than drones and
least expressed in queens. miR-124 expression in body parts other than the head was negligible in all three castes. In many
species, the minimum and maximum homology of miR-124 reached 82.6% and 100%, respectively. Ninety-six potential
miR-124 target genes were identified in the honeybee, forty-five of which were annotated. Functional classification revealed

that multiple miR-124 target genes are involved in neural development and regulation. [Conclusion] miR-124 expression is
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predominantly confined to the head in all three honeybee castes where it is more highly expressed in workers than drones and

least expressed in queens. Worker's brains are more developed than those of drones and the brains of queens are the least

developed. We suspect that the observed variation in the expression of miR-124 among honeybee castes is related to the level

of brain development in each caste, and ultimately to the different roles that each caste plays in the hive.
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Tablel Primersused in thisstudy

) Primer sequence
Primer name

GTCGTATCCAGTGCAGGGTC
ame-124-RT CGAGGTATTCGCACTGGATA

CGACCTTGGCATTC
ame-124-F GTTCACTAAGGCACGCGG
ame-124-R GGTCCGAGGTATTCGCACT
ame-U6-F GGCACTTTGTTAGGCTTTGA
ame-U6-R GGTGACTCTTCTTCCTTCCG
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Fig.1 Therelative expression level of miR-124
in the head and body of the three castesin
the honeybee Apis mellifera
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Fig. 2 Constructing phylogenetic trees of the Apis mellifera and other species based on miR-124
Stem-loop sequence (Neighbor-Joining method)

miRBase The species and miRBase accession numbers of the phylogenetic analysis: Homo
sapiens MI0000443 Mus musculus  MI0000716 Daniorerio MI0001966 Gorilla gorilla
MI0002761 Gallusgallus MI0001197 Xenopustropicalis MI10004930 Ornithorhynchus
anatinus MI0006854 Branchiostoma floridae MI0010026 Lottia gigantea
MI0010120 Srongylocentrotus purpuratus  MI10010202 Tetranychus urticae  MI10019402
Drosophila melanogaster MI0000373 Anopheles gambiae  MI10001604 Tribolium
castaneum MI0008912 Apismellifera  MI0001577 Nasonia vitripennis MI10014749
Bombyx mori  MI0004976 Manduca sexta MI10021024 Capitellateleta MI0010098
Ciona savignyi MI10007192 Schmidtea mediterranea  MI0005157 Caenorhabditis elegans
MI0000302 Ascarissuum MI0018567 Schistosoma mansoni  M10021818

Gyrodactylus salaris  MI10028956). The scale bar represents the genetic distance.
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The black shadow parts are highly homologous sequences; The left letters indicate species abbreviation,
the right number represents the base number of the miR-124 mature sequence with the corresponding species;
and the species and miRBase accession numbers refer to Fig. 2.

miR-124

miR-124

3’UTR

miR-124

miR-124
miR-124

miR-124

miR-124

miR-124

miR-124

miRNA

miR-124
Takane et al. 2009

et al.

et al.

2005

2008

miR-124

miR-124

miRNA

miR-124

miRNA

miR-124

miR-124

Griin
miR-124
Cao



- 574 - Chinese Journal of Applied Entomology 54
% 10+ §
2 § 5
R & o
me 1L |E 2
= g 2
5 £ §
~ Z
0.1¢
0"”%5@@@@ 5 § 5§ 8§52 §885 8§58 8858
CEFEE S SESFESFEEEs3S
)
FI5s 5 €5 SSSEFE55885%
5 g I
S&F $x8 FFEITESISTESS
5 .0 S :
§ §88 SSEFSSAF SN §
§ & &FY STESw NS &5 §
S W AN Q‘ o > D
NN 2T sRF Fo
¥ §5 6 €F »
& ’F 0§ K
% v & Z\;\y o
% ¥ 2
5 ¥ o
& 4
] &
vl
]
24 2H B PRI 2 a7 B
Cellular component Molecular function Biological process
4 EFENEEVAXSIER
Fig.4 Gene Ontology analysis results
x2 ESERERONER
Table2 Pathway analysisresults
BeeBase BeeBase ID Enzyme Enzyme ID Pathway
GB46217 Hydratase EC:4.2.13 Carbon fixation pathways in
prokaryotes
GB54729 GB45733 GB55808 Phosphatase EC:3.6.1.15 Purine metabolism
GB54729 Adenylpyrophosphatase EC:3.6.1.3 Purine metabolism
GB46217 Hydratase EC:4.2.13 Biosynthesis of antibiotics
GB54729 GB45733 GBS55808 Phosphatase EC: 3.6.1.15 Thiamine metabolism
GB46217 Hydratase EC:4.2.1.3 Citrate cycle (TCA cycle)
GB46217 Hydratase EC:4.2.13 Glyoxylate and dicarboxylate
metabolism
GB47955 Adenosyltransferase EC:2.5.1.6 Cysteine and methionine metabolism
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