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Abstract; To investigate the gene family structure and functional characteristics of Shaker-type potassium
channels in Lactuca sativa L. and to provide a basis for investigating their roles in lettuce growth and develop-
ment, bioinformatics methods were employed to analyze chromosomal distribution, gene structure, protein physi-
cochemical properties, conserved motifs and domains, phylogenetic relationships, predicted protein secondary
and tertiary structures, and promoter cis-acting elements of the Lactuca sativa Shaker gene family. A total of 12
Shaker genes were identified, which were unevenly distributed across six chromosomes. The encoded proteins
ranged from 631 to 915 amino acids in length, with molecular weights of 72. 64 - 102.97 kDa and predicted i-
soelectric points ranging from 6. 05 to 8. 32, and all were identified as hydrophilic proteins. Subcellular localiza-
tion prediction indicated that members of this gene family were primarily localized to the plasma membrane, while
LsShaker4, LsShaker7, and LsShakerll were predicted to localize to the chloroplast. Structural analysis revealed
that genes from different groups shared similar intron - exon structures, with exon numbers consistently ranging
from 9 to 13. Based on predicted protein secondary and tertiary structures, Lactuca sativa was found to contain

inward-rectifying potassium channels ( LsShaker6, LsShaker7, LsShakerlO, and LsShakerll), a weakly rectif-

I #5 HH#9:2025-03-02  1&[E] H A :2025-04-27
F—1EHBE N X FAHE(1999-) , WHBF5E A, EEF ALY AN B il iE
BISEE . HEE,



2 B 7 AV B2 2026 4E4S 72 B4 2 1

ying potassium channel ( LsShaker8), and outward-rectifying potassium channels ( LsShakerl, ILsShaker2,

LsShaker3, LsShaker5, and LsShaker12). Analysis of cis-acting elements identified regulatory elements associ-

ated with light responsiveness, hormone responsiveness, and stress responsiveness, suggesting that this gene fam-

ily may participate in plant adaptation to environmental changes, hormone-regulated growth and development, as

well as endosperm and seed development.

Key words: Lactuca sativa L. ; Shaker gene family; Bioinformatics; Structure prediction; Cis-acting ele-

ment analysis
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