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Analysis of Bioinformatics for Potato V-ATPase E Subunit Gene
PANG Pengxiang, GAO Gang*
( College of Life Science, Shanxi Normal University, Linfen, Shanxi 041000, China )

Abstract: V-ATPase is widely distributed in eukaryotic cells and prokaryotic cells, responsible for proton transport on the
plasma membrane and acidification of different organelles in cells, including phagosomes, early neutrophils, lysosomes,
synaptosomes, golgi, clathrin aggregates, dense core secretory granules, and plant vacuoles. Bioinformatics software was
used to analyze the physicochemical properties, intracellular localization, conserved structure, and high-level structure of
amino acids of the V-ATPase E subunit. The gene evolution tree was constructed, based on the 20 species of V-type
ATPase E subunit sequences represented by species in the NCBI database. The sequence is 725 bp in length and
encodes a 241 amino acid protein with a theoretical relative molecular mass of 27 689.84 D. It is located in the cytoplasm.
There is no signal peptide sequence, no transmembrane region, and the isoelectric point is 7.28, belonging to hydrophilic
amino acid. These results could provide a basis for further study of the function of this gene in potato, especially in
molecular breeding of resistance to bacterial wilt.
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Figure 1 V-type ATPase E subunit gene sequence and deduced amino acid
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Table 1 Amino acid composition of V-type ATPase E subunit protein

ZIEFR Amino acid 4 Number H 4 (%) Ratio ZHEAR Amino acid A Number H A1 (%) Ratio
Ala(A) 20 8.3 Tle(1) 16 6.6
Arg(R) 16 6.6 Leu(L) 22 9.1
Asn(N) 9 3.7 Lys(K) 22 9.1
Asp(D) 11 4.6 Met(M) 5 2.1
Cys(C) 5 2.1 Phe(F) 4 1.7
GIn(Q) 11 4.6 Pro(P) 8 33
Glu(E) 27 112 Ser(S) 13 5.4
Gly(G) 8 33 Thr(T) 2 0.8
His(H) 16 6.6 Trp(W) 1 0.4
Tyr(Y) 4 1.7 Val(V) 21 8.7

2 Hphob/Kyte& Doolitle

Score

50 100

Position

150 200
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Figure 2 Amino acid binding water

E3 7 FH SWISS model il EAR=R %M
Figure 3 Tertiary structure of protein predicted by SWISS model

SWISS model TN T3 5 1 o0 =244 (1813), A
SWISS model T AR 1 57 — 2 #g S8k =22 8] 114
H1) &) P P A 32.09% (V —typeproton ATPase subunit
E, SMTLID: 3j9t.1P). %A = HE5HA o i
e, AEMEE . BEREMANELINAE M 4RI, Hrb
FEH T RAE R o IR, L 168 N E SRS HIE
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R SR MAEMEE, 5P E AR 7.88%; BE%
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Figure 4 V-type ATPase E subunit phylogenetic tree
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