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Cloning and spatio-temporal expression of the developmental gene AmWntl
in Apis mellifera ( Hymenoptera: Apoidea)
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Abstract: The objective of this study is to clone and identify the AmWntl gene related to development from
Apis mellifera and to analyze its gene expression levels in different developmental stages and tissues in
newly emerged workers which will provide a theoretical reference for further study of the roles of AmWntl.

According to the sequence information of AmWntl gene in NCBI specific primers were designed using
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Primer 6. 0 and the complete CDS sequence of AmWnil gene was amplified via RT-PCR. This sequence
was analysed by bioinformatics and its deduced amino acid sequence was used to construct the
phylogenetic tree. The relative expression of this gene was investigated in different development stages and
8 tissues of newly emerged workers by fluorescence quantitative PCR including eggs ( 1-day-old 2-day-
old 3-day-old) larvae ( 1-day-old 3-day-old 5-day-old)
(0-day-old 2-day-old 4-day-old 6-day-old 8-day-old)

Wnil CDS sequence of A. mellifera
MT993937)

Predictive analysis showed that the isoelectric point and the relative molecular weight were 9.48 and

pre-pupa ( 1-day-old and 3-day-eld) pupa
newly emerged workers nurses foragers. The
which was submitted to NCBI ( GenBank accession number

was cloned and named AmWntl. The total length was 1 239 bp encoding 412 amino acids.

46.40313 kDa respectively. Sequence alignment and phylogenetic tree analysis showed that AmWntl was
clustered into one group with the sequence of other Hymenoptera insects of which had the closest
relationship with Apis cerana and the sequence similarity was 99.50% . The spatio-temporal expression
profiles of AmWntl showed that it was expressed in all developmental stages with the highest level in the
late embryonic development and a relative higher expression in pre-pupa stage; the expression of AmWntl
gene was higher in the head thorax and antennae than other tissues. AmWntl may play a crucial role in
the nervous system development during the late embryonic stages and limb development during pupation

embryogenesis providing reference for further study on the function of AmWntl.

Key words: Apis mellifera; AmWntl; gene cloning; expression profile
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1 AmWntl CDS

qRT-PCR

Table 1 Specific primers for cloning AmWntl CDS sequence and qRT-PCR

Genes (5'=3") Primer sequences (bp) Product size Purpose
F: GAATACCGTGTGATGTTCTTCGTAATCC
AmWnil_c g GTTGTATGTGGATCATCGCATGGA 1509 Gene cloning
AmWntl_g F: TCGGCAAGATCGTGGACAGAGG 13 PCR
R: GATTGGTGAGTATAGTCGCAGGAACAG Fluorescent quantitative PCR
AmActin F: CCTAGCACCATCCACCATGAA . PCR
R: GAAGCAAGAATTGACCCACCAA Fluorescent quantitative PCR
14 pL. PCR : 95C 3 min 95C 95C 10 s 60°C 30 s 39 o
15s 60C 15s 72C 1 min 65°C 95°C 5s
35; 72C 5 min, 0.5%C. Ct
Gel Extraction 27484 o
50 ng/pLo 3 3 °
PCR Blunt Zero 1.5
Trans1-T1 o SPASS 7.0
1.3.3 GraphPad
BioEdit AmWntl Prism 6.0
ProtParam ( https: //web. expasy. org/protparam/)
: NetPhos 2.0 2
( hitp:  //www. cbs. dtu. dk/services/NetPhos2.0/) .
NetOGlye 4.0 Server ( http: //www. cbs. duu. dk/ 21 AmWntl .
services/NetOGlyc /) NetNGlye 1.0 ( http: // cDNA
www. cbs. dtu. dk/services/NetNGlyc/) AmWntl DS - PCR
N .0 N ; 2% 1 500 bp
TMHMM=2. 0 ( http: //www. cbs. dtu. dk/services/
( Do Blunt zero
TMHMM /) ; ProtScale ( https: //
. . Biodit
web. expasy. org/protscale/) i SignalP (2.
4.1 ( http: //www. cbs. dtu. dk/services/SignalP4. 1/) NCBI Wil CDS
i SMART ( http: //smart. embl— 1239 bp 412 )
heidelberg. de/) . BioEdit NBCI MT993937 .
GENEDOC MEGA 6.0 2.2
° ProtParam AmWntl
1.4 AmWnil 9. 48 46.40313 kDa
C1991H3158N6300579S38 6 396 o
141 61.31 43.20
cDNA 40 ( Guruprasad et al.
PCR. PCR ( 10 p,L ) . 1990) R
2 x ChamQ) SYBR Color qPCR Master Mix ( Low ROX 9.5% ( 2). AmWntl
Premixed) 5 pL 0.2 pL  cDNA 40 ~2.978 24
I wL. ddH,0 3.6 plL. 95°C 3 min; 3. 533 .
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2 AmWntl
bp v ! Table 2 Variety and number of amino acids of AmWntl
protein in Apis mellifera
(%) (%)
Variety Amount  Content || Variety Amount Content
2000 Ala 27 6.6 Leu 22 5.3
1509
Arg 39 9.5 Lys 22 5.3
1000
750 Asn 26 6.3 Met 14 3.4
500 Asp 15 3.6 Phe 14 3.4
Cys 24 5.8 Pro 19 4.6
250
Gln 13 3.2 Ser 28 6.8
100 Glu 20 4.9 Thr 21 5.1
1 AmWnil PCR Gly 34 8.3 Trp 8 1.9
Fig. 1  Agarose gel electrophoresis of purified PCR His 16 3.9 Tyr 8 1.9
product of AmWntl gene e 18 4d Vel " 58
M DNA Marker DL 2000; 1
AmWntl PCR o Note: Lane M
was DNA Marker DL 2000; Lane 1 was purified PCR 2.5
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172, 175, 179, 180. 181. 292. 294. 296
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1 i 11
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Y Al 3
99.26% « 96.56%  97.24% . 83.71% )
Wntl

( 3)0 . 0



158 Journal of Environmental Entomology 44
2 AmWntl
Fig. 2 Nucleotide and amino acid sequences of AmWntl of Apis mellifera
Wntl o Note: Wntl domain was underlined.
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Fig. 3 Amino acid sequence alignment of AmWntl proteins from Apis mellifera and other Hymenoptera insects
Wntl GenBank o AmWntl: Apis mellifera  MT993937; AcerWntl: Apis cerana  XP
_016904766. 1; AfloWntl: Apis florea XP_031776435.1; BterWntl: Bombus terrestris  XP_003393164. 1;
MrotWntl: Megachile rotundata XP_003707885.1; PdomWntl: Polistes dominula XP_015178534.1.
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4 Wntl
Fig. 4 Phylogenetic tree of Wntl from Apis mellifera and insects reconstructed based on amino acid sequences
© Wntl GenBank AmWntl: Apis mellifera  MT993937; AcerWntl: Apis
cerana  XP_016904766. 1; AfloWntl: Apis florea XP_031776435. 1, BterWntl: Bombus terrestris  XP
_003393164.1; MrotWntl: Megachile rotundata  XP_003707885. 1; PdomWntl: Polistes dominula XP
_015178534.1; LhumWntl: Linepithema humile XP_012229142.1; SinvWntl: Solenopsis invicta

XP_025994453. 1; NvitWntl: Nasonia vitripennis

Plutella xylostella
Danaus plexippus ;

XP_001603388. 3; PaneWntl:

Periplaneta Americana

AGG14205.1; AacgWntl: Aedes aegypti XP_021702999. 1: DmelWntl: Drosophila melanogaster
NP _523502.1; GbimWntl: Gryllus bimaculatus  BAB19660. 1; TcasWntl: Tribolium castaneum
EFA04660; PxylWntl: Plutella xylostella XP_011568230. 1, BmorWntl: Bombyx mori  NP_001037315. 1;
HarmWntl: Helicoverpa armigera AHN95659. 1.
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Fig. 5 Relative expression levels of AmWnil in different
developmental stages of Apis mellifera
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Fig. 6 Relative expression levels of AmWntl in different
tissues of newly emerged workers
He ( ); Th ( ); Ab
( ); An ; Wing . Gut ;
St ( ); Le lego
AmWntl (P<0.05

Dunnett’s T3 ) o Note: He head ( without antenna) ;

Th thorax ( without wing and legs) ; Ab abdomen ( with gut
removed) ; An antenna; Wing wing; Gut gut; St sting
( with venom gland); Le leg. Different letters indicated
significant differences among different tissues ( P < 0.05

Dunnetts T3 test) .
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