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Subcellular localization and bioinformatics analysis of E3L protein of orf virus

MENG Ze-jing'”?, FANG Yong-xiang”, JIA Huai-jie’, GAO Zhen-zhen®, CHEN Guo-hua’, HE Xiao-
bing® ,JING Zhi-zhong'*, WANG Xiao-xia' (1. Institute of Nutrition and Food Hygiene s School of Public
Health s Lanzhou University s Lanzhou 730000, China ; 2. State Key Laboratory of Veterinary of Etiological Biology »
Key Laboratory of Veterinary Public Health of Agricultural Ministry s Lanzhou Veterinary Research Institute Chinese

Academy of Agricultural Sciences)

Objective This study aims to clone the 020 gene of orf virus (ORFV) and to construct the recombinant
eukaryotic expression plasmid. And then the recombinant plasmid is used to transfect Hel.a cells, and to analyze the
subcellular localization of E3L protein encoded by ORFV 020 gene. Meanwhile, the bioinformatics characteristics of E3L
protein are analyzed. Methods ORFV genome was isolated and the 020 gene was amplified by PCR. The recombinant
plasmidwas transfected into Hel.a cells, where the expression of the 020 gene was detected by Western blot, and the
subcellular localization of the recombinant protein was detected by immunofluorescence. DNAstar software was used to
analyze the amino acid sequence characteristics and genetic evolution of ORFV E3L protein in different strains. SOMPA
software was used to analyze the secondary structure of E3L. Signalp 4. 0 software was used to predict its signal peptides.
TMHMMZ2. 0 software was used to predict its transmembrane structure. NetPhos 3.1 and NetNGlyc-1. 0 software were
used to predict its phosphorylation sites and glycosylation sites respectively. IDEB and SYFPEITHI software are used to
predicte the antigenic epitopes of ORFV E3L protein. Results ORFV 020 gene was cloned successfully, with a total
length of 549 bp.encoding 183 amino acids. Subcellular localization showed that the encoded protein was located in both
nucleus and cytoplasm. Bioinformatics analysis indicated that within ORFV E3L protein,a helix accounted for 40. 44 % ,8
turn accounted for 5. 46 % ,extended strand accounted for 16. 94 % ,and random coil accounted for 37.16%. E3L protein

contains no signal peptide or transmembrane structure, but it may have 15 phosphorylation sites,7 N-glycosylation sites,5

x» DEEEUIED N EZRE ST LRI E (No. 2017YFD0500903) 5 H il 2 % 4F BH 4 3 4 11 X (No. 20JR5RA215) 5 1 [ 4l B 2 Be 1] 3 T 72
(No. CAAS-ASTIP-2016-L.VRI-06)

xx CERREED B T % E . E-mail: wangxiaoxia@lzu. edu. cn; 5t & . E-mail : zhizhongj@163. com
CEEEMD | ST (1997, %, T TE Bt s NG AR F S AR . BRSOy A 3 T R 5 9% . E-mail: mengzj20@lzu. edu. cn



e 142 -

PR R R E W F R E 022 H1sEE 2
Journal of Pathogen Biology Feb. 2023. Vol. 18.No. 2

linear epitopes of B cell,2 cytotoxic T lymphocyte (CTL) epitopes.3 T helper (Th) cell epitopes.3 combined B cell and

CTL epitopes,and 3 combined B- and Th-cell epitopes.

Conclusion

ORFV E3L protein is located in the nucleus and

cytoplasm.and contains multiple antigenic epitopes,which may be immunogenic. This protein is highly conserved and has

the potential to be a dominant protective antigen. This study lays a foundation for further revealing the function of ORFV

E3L protein,and provides a theoretical basis for the establishment of diagnostic methods and the development of vaccine

targeting ORFYV infection.

GG orf virus;gene cloning;subcellular localization; bioinformatics
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Fig. 1 Electrophoretic map of PCR amplification products of ORFV E3L
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Fig.3 Western blotting results of ORFV E3L protein
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Fig. 4 Subcellular localization observed of ORFV E3L protein
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4.2 AEFRR . BBEE MR BERAAL S BB R AL B
SignalP5. 0 i Ml ORFV E3L & A & {5 5 Jk.
TMHMM2. 0 Hiill ORFV E3L % [ A7 78 15 155 45 14
W P R AL T R AR, NetPhos3. 1 il
ORFV E3L & 75 15 D BB AL 53, 43 54 Ser’ |
Ser® . Thr*® | Ser' ., Ser® ., Ser”” . Thr** . Thr*®, Thr*®.
Ser'™ | Ser'”, Thr'*', Thr'® . Ser"**. Ser' (K 8),
NetNGlyc-1. 0 ¥l ORFV E3L & HAETE 7 I 1E B
AU 8L, 4 I F 37.55.74,10,115,156 137,177 fi
) 2 HE R (K 9) .

NetPhos 3.1a: predicted phosphorylation sites in Sequence

Serine
— Threonine
" urosine
b Threshold
T 14
&
2
1
2
<
3
3
0
>
z
5
2
5
“
o
2
&

o

[ 20 40 60 20 100 120 140 160 180

Sequence position

8 ORFV E3L EEBER AL = L
Fig. 8 Phosphorylation site prediction results of ORFV E3L
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NetNGlyc 1.0: predicted N-glycosylation sites in Sequence
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°
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Fig. 9 Prediction of ORFV E3L glycosylation sites
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3 5 107 DSDDVCCEDGNPPRWFVECAPSAPAEEDENSDA 63
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148 SGKVVAAANGASKKL 26

Wi

UTAE SR 2 D e [ N B & AR B BT, 2R
R A Sy — b J 2 1 N 84 FR O ] 3 o B A% % R
ASOF 2 35 FE M 1 R 28 T 46 L 38 T RE S N S ik
JHE L WA Ry R R A T AR (), A A e
DA v BN S R AF 5, A B Tl — 25 T S DR
B 5 U1 A T 1O AP ) B A A
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