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Bioinformatics analysis of ZFP37 gene and expression characteristcs in

high temperature stress in Apis cerana cerana
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Abstract: ZFPs ( zinc finger protein) are a class of proteins widely distributed in eukaryotic organisms.
As a type of transcription factor ZFPs can regulate gene expression and cell differentiation. Recent
studies had shown that it also played an important role in the resistance of animals and plants. In this
study the protein structure of Apis cerana cerana ZFP37 was predicted and analyzed and the expression
of ZFP37 of the A. cerana cerana under heat stress was analyzed by qRT-PCR to further understand the
zine finger protein in the A. cerana cerana in response to heat the role of stress in the process. The results

showed that the AcerZFP37 could encode 123 amino acids with a protein molecular weight of 13. 7 kDa
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and no transmembrane structure. The result of amino acid homologous sequence alignment showed that

the AcerZFP37 sequence had the highest similarity with Apidae insects and there were differences in

similarity with other Hymenoptera insects. The gene expression pattern showed that the expression of

ZFP37 increases at high temperature. In addition

the increase of stress time could also lead to the

increase of ZFP37 expression. These resulis indicated that ZFP37 had important biological significance for

A. cerana cerana to cope with heat stress.

Key words: ZFP37; Apis cerana cerana; heat stress; bioinformatics; expression characteristcs
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Z¥P37 CDS Primer 3 RT-
o qPCR o
1
1 Table 1 Primer sequence
1.1
Gene Primer sequence
3 . ZFP37 F: GCGGATAAGTTGGCTATGGA
R: CGAGTGAGGCCTCGAATAAG
1~2 34°C +
F: ACTACGGCCGAACGTGAAAT
0.5C RH75% ~80% ° Bractin R: GGAAAAGAGCCTCGGGACAA
(N =500/ )
20 1.6 RT-qPCR
° c¢DNA SYBR Premix Ex
1.2 Taq ™ 1I RT-PCR o
300 20 10 nL 5 pL SYBR Premix Ex
15 mL Taqg ™ II 1 wL ¢cDNA 0.2 L ROX Reference Dye
1 I (50 x) N 0.4 nL
3 pL. qRT-PCR 95°C
RH 30% 30s 95C 5s 60C 34 s 45
25C. 30°C. 35°C. 40C  45C 2 h. o Bractin
45°C RH 30% 3
0.5h. 1h. 1.5h 2h 1.7
0h . ZFP37
5 1 2,
RNA 3 1.8
80 . qRT-PCR .
L3 Ct 2 o
Trizol ( Ambion)  PrimeScriptTM RT- SPsS 21 ANOVA
) } (P <0.05)
PCR reagent Kit ( TaKaRa) SYBR Premix )
Kruskal-Wallis
Ex Taq TM ( TaKaRa) HWS0358 - (P <0.05) .
( ) Veriti© 96 well PCR
(ABI) 7500 PCR  (ABI) NDH000
( Nanodrop)
( BIO-RAD) DYCP31DN 2.1 7FP37
5810R ( Eppendorf) 7FP37
1.4 RNA cDNA ( ORF) 1 413 bp.
Trizol RNA 123 13.7 kDa
1.5% RNA 19 Trp; Lys
RNA cDNA. (8.1%) Tyr (1.6%)
1.5 8.72 53.09 -0.737
( NC 39.41,
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Fig. 2 Predicted transmembrane regions of AcerZFP37

4 ZFP37 989
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Table 2 Software for bioinformatics analysis 0 0.5 0.756
ZF¥P37 0] ; N-
Sequence properties Tool
N ( 3).
NCBI
Homologous sequence alignment ZFP37
Ser- Thr Tyr
Protparam
Protein physicochemical properties P 3 ° 12
Ser. Thr”'. Ser”. Thr”. Thr”. Ser”.
SionalP 4. 1 68 69 70 78 83 107
Signal peptide prediction 1gna Ser”. Tyr”+ Ser” Tyr”. Ser”. Ser ' ( 4),
TMHMM 2.0
Transmembrane area prediction
NetNGlye 1.0
Glycosylation site prediction
NetPhos 3. 1
Phosphorylation site prediction
. Predictprotein
Protein secondary structure prediction
Swiss model
Protein tertiary structure prediction
MEGA 6 1 ZFP37
Evolutionary tree construction ) . . .
Fig. 1 Predicted signal peptide of AcerZFP37
2.2 ZFP37 N N 2.3 Z¥P37
7¥P37 Z¥P37
S Z7¥P37 3
( 1) o o N 8. 13% .
7FP37 1 10.57%  81.3% - a
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3 Z¥P37
Fig. 3 Predicted glycosylation of AcerZFP37

4 ZFP37
Fig. 4 Predicted phosphorylation sites of AcerZFP37

5 ZFP37
Fig. 5 Predicted secondary and tertiary structure of AcerZFP37
;. B 7FP37 o Note: A Secondary structure of AcerZFP37; B

Tertiary structure of the AcerZFP37.
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2.4 ZFP37
NCBI Blast Z¥P37
MEGA 7.0
6
3 N Apis
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Cyphomyrmex costatus Acromyrmex echinatior
Apis florea
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terrestris Apis mellifera .
ZFp37
6 7¥P37

Fig. 6 Phylogenetic tree of ZFP37 from different insect
species based on amino acid sequences
Apis cerana cerana  PBC34093. 1;
Apis mellifera  XP 006562781. 1; Apis florea
XP 003694613. 1; Apis dorsata  XP 031367390. 1;
Bombus terrestris  XP 012166515. 1;
Bombus impatiens XP 003492637. 1;
XP  025268432. 1;
Habropoda KOC69890. 1;
Cyphomyrmex costatus  KYNO01212. 1;
echinatior EGI62930. 1,

Camponotus  floridanus
laboriosal

Acromyrmex
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mRNA
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45°C (P<
0.05) .
7 ZFP37 mRNA

Fig. 7 Relative expression levels of ZFP37 mRNA
in response to different temperature treatments
+ )

(P <0.05) .

Data were mean = SE. Different letters above bars indicated

- Note:

significant difference at the 0.05 level between different

temperature treatments. Same below.
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8 ZFP37 mRNA
Fig. 8 Relative expression levels of ZFP37 mRNA

in response to different process time
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