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Mercator annotation Num of protein
1 not classified 68
2 membrane protein of unknown function 8
3 L-Lectin protein kinase 7
4 EC_2.7 transferase transferring phosphorus-containing group 6
5 WAK/WAKL protein kinase 4
6 solute transporter 4
7 phosphate transporter 4
8 anion transporter 4
9 ABC1 subfamily-C transporter 4
10 sugar efflux transporter 3
11 RING-H2-class ATL-subclass E3 ubiquitin ligase 3
12 protein of unknown function 3
13 metabolite transporter 3
14 DUF26 protein kinase 3
15 Component (structural/regulatory) 3
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16 auxin efflux transporter 3
17 ABCB-type transporter 3
18 ABC2 subfamily-G half-size transporter 3
19 xylosyltransferase 2
20 UMF23-type solute transporter 2
21 sulfate transporter 2
22 regulatory protein 2
23 putative PPR-type organelle RNA editing factor 2
24 phosphatidate phosphatase 2
25 Pepsin-type protease 2
26 oligopeptide transporter 2
27 LRK10-1-like protein kinase 2
28 ligand-gated cation channel 2
29 iron/zinc/manganese/cobalt cation transporter 2
30 EC_3.6 hydrolase acting on acid anhydride 2
31 EC_3.2 glycosylase 2
32 EC_2.4 glycosyltransferase 2
33 cyt-b561 electron shuttle hemoprotein 2
34 borate transporter 2
35 amino acid transporter 2
36 Functional categories with single members 47
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Category Number_of _genes Multi_pass Single_pass Median_TM
Transporters / Channels 103 97 6 5
Unknown / Miscellaneous 68 32 36 1
Signaling / Kinases / 42 5 37 1
Receptors

Proteases / Hydrolases 16 9 7 2.5
Metabolism / Carbohydrate 12 2
metabolism
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Metabolism / Lipid 9 8 1 4
metabolism

Stress / Defense / Immunity 7 3 4 1
RNA / DNA / Protein 0 3
processing
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Abstract

Salinity stress is one of the major factors limiting agricultural production in saline soils. Although
transmembrane proteins are known to play essential roles in maintaining ion homeostasis, their co-
expression patterns with long non-coding RNAs (IncRNAS) in halophytes remain poorly understood. In
this study, the co-expression network of differentially expressed transmembrane protein-coding genes and
long non-coding RNAs in Suaeda salsa was investigated using RNA-Seq data. Among 4,148
differentially expressed genes, 454 transmembrane protein-coding genes were identified, and 1,575
significant co-expression interactions were detected between these genes and 348 differentially expressed
IncRNAs. Based on the number of co-expression interactions, 208 genes were selected for functional
annotation. Functional analysis showed that these genes were mainly associated with transporters and ion
channels, membrane receptors and protein kinases, signaling pathways, phosphorylation, and membrane
metabolism. In addition, the high abundance of multi-pass transporters and single-pass receptors
highlighted the importance of proteins involved in stress perception, signal transduction, and ion
homeostasis. These findings provide a set of candidate genes and IncRNAs for future functional studies
and may serve as a valuable resource for identifying molecular targets in plant breeding programs and
advancing saline agriculture.

Keywords: Gene expression, Transmemebrane protein, Salinity stress, RNA-Seq
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