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Abstract: PLA2 plays an important role in regulating the cell physiological functions such as cell
membrane fluidity and membrane protein activity. Environmental stress such as high temperature has a
great influence on the physiological metabolism of cells, and its regulation in the process of anti-reverse
organisms has been receiving much attention. According to the PLA2 gene sequence of Apis cerana cerana,
the protein structure was predicted, and its expression difference at different temperature and different high

temperature stress time was analyzed to reveal the physiology of this gene in the process of Apis cerana
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cerana against high temperature. PLA2 gene of A. cerana cerana contained 745 bp open reading frame

encoding 169 amino acids with a molecular weight of 19.3 kDa, no transmembrane structure, and no

membrane protein. The amino acid homologous sequence alignment showed that the PLA2 sequence had

the highest similarity with the honeybee insects, and the similarity with other Hymenoptera insects. The
results of qRT-PCR showed that the expression of PLA2 was higher at 35, 40 and 45°C, and higher

temperature could induce the increase of the expression of the gene. At the same time, the expression of

PILA2 was affected by the time of high temperature stress, and the long-term high temperature stress caused

the expression of PLA2 gene to increase. The results showed that PLA2 played important physiological

functions in Apis cerana cerana in response to high temperature stress.
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BENRE A2 (PLA2) T35 4H 2L 240 i i K
SRR b7z o0 A, HAERTIEY) 2 2w R,
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1990; Kelley et al. , 1992) . F g & 4 it B A1 48 fig
A B G, P, PLA2 XS 40 i A 1Y)
TAhPE TR 1 P A A A T R A
o, [N K AR 2 R R TR, BRI E
ERWEEZSHH (Keiji e al., 2000;
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T TEse, FobE Tz, 4538 WoR KA R )T
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14.7 kDa, F41 4 MMRFHF 3 DNEF- Mk
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( Eppendorf)
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%1 RT-qPCR 3|¥1F%l
Table 1 Primer sequence of RT-qPCR

£ 19751 i
Gene Primer sequence Purpose

F: TCGTTCTCGGATCCTTGTTC
R: TTATCCGTTCCTCCAACTCG

PLA2 qRT-PCR

F: ACTACGGCCGAACGTGAAAT

qRT-PCR
R: GGAAAAGAGCCTCGGGACAA

B-actin

L5 WHEEZPCR KM

W B e 5 U cDNA iR RE 5 A5 05, il
SYBR Premix Ex Taq "™ 15 &b 47T S22
PCR 528 AR ZR BTN 20 pl, % cDNA £
#2 2 wl, SYBR Premix Ex Taq ™I (2x) 10 pL,
ROX Reference Dye II (50 x) 0.4 pL, [\ FiiF5l
Y45 0.8 ul, ddH,0 6 pL. qRT-PCR G+
WR: 95CHIAM: 30 s, 95CAEMES s, 60°CiE &k
FAEAf 34 s, 45 DER. B HEUEARE Z I
3 K.
L6 F3ISH

FII A A WA B B X vh AR 2 i PLA2 (1Y
FEAN AT TN o3, B A SR e 2.
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Table 2 Software for bioinformatic and phylogenetic analyses

FEF 1 Jf Sequence properties T.HL Tool W4k /544 Website /Softeware
[R5 91 L X NCBI {4 1% hitps: //www. nchi. nlm. nih. gov/orffinder/
T M A R protparam hitp: //web. expasy. org/protparam/
155 IR 4k 4 Fi SignalP 4. 1 hitp:  //www. cbs. dtu. dk/services /SignalP/
25 5 X TMHMM 2.0 http:  //www. cbs. dtu. dk/services/TMHMM=2. 0/
WEEALAL A TR NetNGlyc 1.0 htp:  //www. cbs. diu. dk/services/NetNGlyc/
TR Al o o T NetPhos 3. 1 htp:  //www. cbs. diu. dk/services/NetPhos/
g = e ey AR g | predictprotein https:  //www. predictprotein. org/

Swiss model

R =R TR

AR A 2 MEGA 6

http:  //swissmodel. expasy. org/interactive

MEGA version 6
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2.2 HfeEE PLA2 NESK. BIREH. BE
WAL BEER L AL T
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H(E2) o drAesig PLA2 B8 PR Ak A o5 F
GERLMA, M The” Y O WL J1{H M 0. 517,
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223 R Serv Jpa R Thr DL S Z 2 Tyr iX 3 Fhva
Bprk A o HALEE 13 oA, B
Ser’. Ser'®. Thr'’. Thr*'. Ser”. Ser’. Thr*.
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0.8 m
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Fig. 1  Predicted signal peptide of AcerPLLA2
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Fig. 2 Predicted transmembrane regions of AcerPLA2
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Phasphorylation potential

NetNClyo 1.0: predicted N—glycosylation sites in XP-016913788.1
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Fig. 3 Predicted glycosylation of AcerPLA2
NetPhos 3. 1a: predicted phosphorylation sites in XP-016913788.1
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Fig. 4 Predicted phosphorylation sites of AcerPLA2
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5 AR PLA2 S0 S5 H A = 9085 Fa i T
Fig. 5 Predicted secondary and tertiary structure of AcerPLLA2
WA, PAEE I PLA2 () 854, B, B PLA2 () =24 454, Note: A, secondary
structure of AcerPLA2; B, tertiary structure of the AcerPLA2.
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Fig. 6 Phylogenetic tree of PLA2 from different insect species based on amino acid sequences

1E: PLA2 JPRSRIE: HIE% ¥ Apis cerana cerana, AF321087.1;

P45 B W Apis mellifera, NM 001011614 1; /NI

REWE Bombus hypocrita, JF751030. 1; B4 [ HISf ML Ooceraea biroi, XM 011337410.3; i % B 3k 5 75 W Camponotus

Sfloridanus, XM 025413770. 1;
XM 025307483. 1;
XM 020439241. 1

2.5 rhEEEEE PLA2 EARRIREME THRIE

g ﬁi“% PLA2 f%ﬂf?ﬂ’ﬁﬁﬁﬁj_i'ﬁr
PIA2 mRNA A B Z HIEE W, HpfE 35C.
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Fig. 7 Relative expression levels of PLA2 mRNA in

response to different temperature treatments
T PR P = bRk T &I, Note: Data

were mean = SE. The same below.

2.6 mfEE PLA2 FEARRMER E THIRIE
g ﬁ\ﬂ!& PLA2 FEAS[R) Jpir36 B[] T A9 A X 2 38
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REEGE, BAE 1 h SRR S RIE K.
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Relative expression level

1:5
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Fig. 8 Relative expression levels of PLA2 mRNA in

response to different process time
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e T S PR TR ) RE O PLA2, -4 i HLI 1
NI 20 4 £ BRAR ™ 2R 52w A, PLA2 2
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et al. , 2018; Isakovié et al. , 2019) . Ca’* 7E 4K
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AR, TiAE 35°C . 40°C 1 45°C AL 3T Rk B 5L
fR s XU PLA2 BEXT e I Mo 30 A5 PR S ) ) i o
AHIGE IR T A [ P () b FAE RL B, h
HRA I PLA2 JED A2 e ) 8] 1155 ¢, PLA2
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( Yoshida et al. , 2010; Sinderewicz et al. , 2017) ,
1T PLA2 ] DL i HOK = Mg mi s i H Y %42
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N TITXT 2 B AH 56 A BRI B8 7™ A2 52 o AH DG S 90 &
P ANff A 52— S IR BT W30 IS 23 R AR AR R
fFET o T PLA2 R REA VA MR AN LR A A
R, MIASFI PR 130 5 o 23 s PLA2, T
FEAMMIIERPESE TS ( Zheng et al. , 2016) o il
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