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Abstract:[Objective) Polyrhachis vicina Roger Pv5-HT2A gene was cloned, its nucleotide sequence
and system evolution were analyzed,and its expressions in different developmental stages were investigated
in this paper to provide evidence for the participation of Pv5-HT2A receptor in modulation of P. vicina de-
velopment and further exploration of Pv5-HT2A functions. [Method) The total RNA was extracted from
P. vicina,the Pv5-HT2A receptor gene was amplified and cloned, and the protein sequence was predicted
by ProtParam. The homology was compared by Blast,nucleic acids and amino acid sequence alignment were
conducted by Clustal X and phylogenetic tree was generated by MEGA 6. 0 nearest neighbor method. The
Pv5-HT2A receptor mRNA expressions were detected in different developmental stages and castes using

real-time PCR. [Result] The obtained full length ¢cDNA of Pv5-HT2A receptor gene was 2 965 bp. The
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open reading frame (ORF) of 1 926 bp encoded 641 amino acids. Hydrophobic analysis showed that the
Pv5-HT2A receptor had seven transmembrane hydrophobic regions. The phylogenetic tree analysis re-
vealed that P. vicina had close relationship with Pogonomyrmex barbatus. The real-time PCR results
showed that Pv5-HT2A mRNA was detected at all tested development stages. Pv5S-HT2ZA mRNA was ex-
pressed highly in embryo,3rd larvae and pupae. The Pv5-HT2A expression level in male was higher than in
female. [Conclusion] The 5-HT2A receptor of P. vicina was cloned successfully and it had correlation with

the genes of other insects. It is speculated that 5-HT2A receptor gene plays certain role in growth and de-

velopment of P. vicina.
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Table 1 Primers used in this study

519 % Fr S5 (5'—>3" Jr B R/ /bp
Primer name Primer sequence (5'—>3") Expected size

DF1 TTTCTVTTCGTHGYBGTRTTTAT

DR1 CATGAYSAYCATGGGKATGT

DF2 GGAGGVCTGGGVAACATMCT 443

DR2 RAASGCYCKRTTGTTGAT

5R outer CATGGCTACATGCTGACAGCCTA

5R inner CGCGGATCCACAGCCTACTGATGATCAGTCGATG

5R1 CCCACCACCCGTTTCGTAGA 1 344

5R2 GTGTCCTGAGCGGATTACGG

3R outer TACCGTCGTTCCACTAGTGATTT

3R inner CGCGGATCCTCCACTAGTGATTTCACTATAGG

3R1 GCGTGTTCGGCGAGCATAAT 1517

3R2 CTCCAACATCATGCCTCGTCC

5-HT2A-F TGTTCGTGGCGGTCTTCATAG 112

5-HT2A-R CCAGCGACAACAGGAAGTAGT

B-actin-F CTCTCTTCCAACCCTCGTTC 250

Bractin-R CCACCGATCCATACGGAGTA

" PR3P, 4 B HE 1 344 bp 19 5 RACE 35 Fl
2 ER T 1517 bp B9 3'RACE $, X548 7 4 JEA 700 5 45 00
2.1 Pv5-HT2A Zfk cDNA %R 5154 JE45 T NCBI S J# h 517 BLAST 4347 . 45

RG34 9 8 4 443 bp 19 R BE TR % W1 B0 20 46 73 Pvs-HT2A 32 1k 19 o il A B
% Bti%it 5'RACE #1 3'RACE 4 S e A1 5'RACER B & 3'RACE FEBUFHI(E 1),

M 1 M 3
P o 2000b
P
1000 bp 1000 bp 1517 bp
750 bp 750 bp 1(7)(5)8 Ep
p

500 bp 500 bp

443 bp 500 bp

250 bp 250 bp g

250 bp

100 bp 100 bp

100 bp

M. DL2000 DNA Marker; 1. f1[d] 5% ;2. 5’ RACE /= #j;3. 3'RACE =4
M. DL2000 DNA Marker;1. Intermediate sequence;2. 5'RACE product;3. 3'RACE product

1 BRI 5-HT2A B F 4K cDNA JF 51 PCR #1445
Fig.1 PCR amplification of full-length ¢cDNA sequence of P. vicina
Pv5-HT2A 5% {& ¢cDNA (NCBI GenBank % 3 FAIBRIFHN 4 F =R 69. 68 ku, ZEH, £k 9. 60,
2 KJ666537.2) 4K 2 965 bp, FFHCEIEHE (ORF)  Pvs-HT2A @I T4 8 4 N-W AL A7 5.5 A4
K 1926 bp, 4% 641 AN FERR.5 M 3 AEHAB X HEABE A BFERILN A A ANE A C BRI
(UTR) 43 B4 5 593 Fil 446 MR, Pvs-HT2A SR 3 ANEEILAL 7 4 (& 2)
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76
151
226
301
376
451
526
594
1
669
26
744
51
819
76
894
101
969
126
1044
151
1119

176
1194
201
1269
226
1344
251
1494
276
1494
301
1569
326
1644
351
1719
376
1794
401
1869
426
1944
451
2019

976
2094

501
2169
526
2244
551
2319
576
2394
601
2469
626
2510
2595
2660
2745
2810
2896

T A PvS-HT2A Z & SR 7 5 46 B b LA 00 T 2R . BIRHE DT (ATG) I IEE B F(TAM B AT R ER.
RS COURKIEHTF, N A T RILERR B OMAEE A S8R IO AU T IRK LR ] O C BER i sUH Bk
RN B EAL AL SRR RIR RN . B A I T — VITT K €15 57 AT 64 30 4 S8R
The deduced amino acid sequence of the Pv5-HTZ2A receptor is shown in a single letter under the respective codon. The initiation condon
(ATG) and termination codon (TAA) are highlighted in black. The asterisk represents the terminator codon, potential N-glycosylation
sites are highlighted in single underline, putative protein kinase A phosphorylation sites are highlighted in downward arc underline,
putative protein kianse C phosphorylation sites are highlighted in double upward arc underline, putative palmitoylation sites are highlighted in
double underline. The transmembrane domains | — V[ determined are shaded and boxed in black
B2 U I 5 HT2A 2 H R IR P 90 R B 0 22 91
Fig. 2 Nucleotide and deduced amino acid sequence of full-length 5-HT2A receptor of P. vicina



%A

¥ ZE.5 . BIE e 5-HT2A 2R3 cDNA 1358 ) ik

25

2.2 Pv5-HT2A ZRE & &Lkt

B NCBI & 3 3% it 5-HT2A 2 w7y 51, H
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99 N Homo sapiens
Bk Macaca mulatta

88
¥ 4% Sus scrofa
86
tF Bos taurus
100 %jﬁ Canis lupus familiaris
% B Mesocricetus auratus
100 o ¥ X B Rattus norvegicus
96 “NFE W Mus musculus
_I—?-ﬁ R85 Aspidoscelis inornata

79 I—E\Xﬁﬂ Gallus ga llus

Y5 s €8 Opsanus beta
R R U Drosophila melanogaster

100

48

100

X L S 4% 9 Anopheles gambiae
K% W Apis mellifera

WK YN RE UL Bombus terrestris

R 4R SE WY Linepithema humile 5

58 — #L B Z R Polyrhachis vicina

0.1
3
Fig. 3
2.3 Pv5-HT2A {4k mRNA & i&

K sz 2 & PCR #: Pv5-HT2A mRNA 1E
L8 22 il WA [R] & 7 B B RAS [] it 908 H v 1 3 56
THOL, 25 R & 4 Frox. & 4 AT AL, Pvs-HT2A
mRNA TE) 8 2 il SOAS [7) e 7 i Be FAS [
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25
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FH X R L B

Relative expression value

69
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2L W IR W Pogonomyrmex barbatus

R R 5 A A 5S-HT2A 2R & A 0 RSB

Phylogenetic analysis of 5-HT2A receptors of P. vicina and other animals

HUh A R H B 3 Ay R i 2 ) 2 A
e 10254 % Ay HURY 3 0 A O B 5 80 L A
FIB e > U L LR R 0k R A AL HL T
F1% 22 % 5 I o T E

L
Eggs

1%*2)1& 2% %h &

L2

3%‘7“@351

4&*@5&

T
Male

Ty

Pupa Female Worker

* FoR P<O. 1MW 2ZFEE, » « Fm P<0.05 I EZFRBE, » x » X P<0.0l iR T FE

* means significant at P<{0. 1, * * means significant at P<C0. 05, * * % means significant at P<Z0. 01

K4 R Z R 5-HT2A %

PREEPT mRNA 7E #8038 2 0 WA [5) 5 F B B AT X K05 4

Fig. 4 Relative expressions of 5-HT2A receptor mRNA in different developmental stages in whole body of P. vicina
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