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Article Info Abstract

Miscanthus lutarioriparius is a perennial C, herb with high biomass production and is widely utilized as a non-
BY

Article history:

food biobased material for bioproduction. This study successfully constructed two high-quality full-length

normalized cDNA libraries from distinct salt-tolerant accessions of M. [utarioriparius under salt, drought,

and combined salt-drought stress conditions. The study identified 420 high-quality Expressed Sequence Tags
(ESTs) primarily associated with signal transduction mechanisms, post-translational modifications, energy
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production and transformation, as well as the synthesis, transport, and metabolism of amino acids, carbohy-
drates, and secondary metabolites. A total of 1370 Gene Ontology (GO) terms were obtained from two acces-
sions, mainly related to cellular process, metabolic process, response to stimulus, biological regulation, biolo-

gical regulation, cellular anatomical entity, binding, and catalytic activity. Five GO terms from the Biological
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Process Ontology consistently exhibited high P-values in both accessions, primarily associated with responses
to exogenous substances and metabolic processes. The significant enrichment of genes associated with cel-
lular components such as the chloroplast matrix, cytoplasm, and plastid matrix from the Cellular Component
Ontology may explain the salt-drought tolerance mechanism of Miscanthus. This study is expected to deepen
our understanding of the functional genes in Miscanthus plants and may provide a reference for screening salt
and drought-resistance genes.

Keywords: Duplex-specific nuclease, Expressed Sequence Tags (ESTs), Miscanthus spp., Normalized cDNA

library, Salt-drought stress combinations.

1. Introduction

Salt and drought stress represent significant soil degra-
dation issues and are considered major factors affecting
agricultural production, food security, and sustainable
development in arid and semi-arid regions globally [1-4].
According to the Food and Agriculture Organization of the
United Nations (FAO), salinized soils covered 397 million
hectares worldwide, primarily in low-lying basins and arid
plains. Indeed, more than 75 countries were affected by
salt stress, with a concentration in Africa, Asia, and the
Americas. This stress impacted over 20% of the world's
arable land and 33% of crop production in irrigated agri-
cultural areas [5, 6]. Meanwhile, the global extent of saline
land is increasing at a rate of 10% per year due to reduced
precipitation, increased evaporation, and irrational irriga-
tion resulting from global warming [7]. It is expected that
50% of global arable land will be affected by soil salini-
zation by 2050 [8]. Cultivating crops in saline and arid

areas entails significant costs, including soil remediation,
irrigation infrastructure, and crop management. These
expenses often exceed the potential profits, resulting in
economic losses for farmers and agricultural enterprises
in these regions. Nevertheless, these regions may be ideal
for cultivating specialized bioenergy crops, as growing
energy crops in these areas can reduce competition for
arable land, decrease soil water evaporation, enhance soil
properties and microclimate, and inhibit soil salt reversion
[9-11].

Miscanthus lutarioriparius L. Liu ex Renvoize & S.
L. Chen is a perennial C, herb belonging to the Grami-
neae family (Poaceae) and is a Miscanthus plant endemic
to China. M. lutarioriparius is a valuable source of ligno-
cellulosic bioethanol and biomass material, with versatile
applications in various fields, including papermaking, bio-
fuel production, and synthesis of high-polymer materials
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[12-14]. It possesses advantageous characteristics such
as efficient photosynthesis, robust stress resistance, lower
nutrient requirements, and long-term harvestability [15,
16]. Previous studies have indicated that M. lutarioripa-
rius exhibited a higher average annual dry biomass yield
compared to M. sinensis, M. sacchariflorus, and M. flo-
ridulus [17]. In recent years, the cultivation potential of
M. lutarioriparius on underutilized or abandoned margi-
nal lands has garnered significant attention as a national
non-food biomass feedstock for energy production [18].
Physiological and biochemical responses of Miscanthus to
individual abiotic stressors have been extensively investi-
gated, including heavy metal stress (Cd, Hg, Pb, Zn, Cu),
temperature stress, drought stress and salt stress [19-23].
However, literature addressing the physiological and bio-
chemical responses of Miscanthus to combined multiple
abiotic stresses is scarce. Only Stavridou et al. (2019)
investigated the physiological responses of Miscanthus
spp. (M. sinensis, M. floridulus, and M. giganteus) to both
single and combined stresses induced by salt and drought
[24]. Moreover, the molecular protective mechanisms of
M. lutarioriparius in response to salt and drought abiotic
stresses remain unclear. Hence, further research is war-
ranted to comprehensively understand the effects of these
stresses on M. lutarioriparius.

ESTs are complementary DNA (cDNA) sequences that
are reverse transcribed from mRNA and represent the gene
expression sequences of specific tissues of organisms at
specific developmental stages or environmental conditions
[25, 26]. With the development of gene sequencing tech-
nology and the decrease in sequencing costs, large-scale
cDNA sequencing and EST analysis have become effec-
tive ways to rapidly and efficiently screen target genes
and find unknown genes, which provided the basis for stu-
dying the genetic components and physiological functions
of various genes [27, 28]. More than 21 million sequences
of ESTs are currently present in all plant species [29]. The
transcriptional abundance of mRNA in biological cells can
be classified into three categories: high, medium, and low
expression. Additionally, majority of genes fall into the
medium or low expression categories [29]. For a single-
tissue cDNA library, the presence of numerous highly
abundant genes can lead to unnecessary waste during gene
screening and identification, especially in the context of
conducting large-scale EST sequencing. The normalized
cDNA library is considered an effective strategy to over-
come the barriers of functional gene screening and iden-
tification caused by differences in gene transcript levels.
This process effectively reduced the abundance of dupli-
cate cloned genes, thereby improving the efficiency of ran-
dom sequencing to help discover new transcripts [30]. A
cDNA library of M. sinenesis (Eulalia) was constructed by
Seong et al (2015) after 48 h treatment under UV-B [31].
However, the construction of a normalized full-length
cDNA library for M. lutarioriparius under conditions of
salt, drought and salt-drought stress remains unexplored.

In this study, two accessions of M. lutarioriparius were
selected as experimental materials to construct normalized
full-length ¢cDNA libraries for investigating the molecu-
lar mechanisms of stress responses, particularly those
induced by salt, drought, and the combination of both
stresses. Functional annotation and classification were
conducted on ESTs obtained from the cDNA libraries.
This study aims to establish a molecular foundation for

isolating and screening M. lutarioriparius genes associa-
ted with salt-drought stress by employing EST sequencing
and subsequent gene function analyses.

2. Materials and Methods
2.1. Seedling cultivation and stress treatment

Two accessions of M. [utarioriparius (salt-tolerant
C0133 and salt-sensitive A0106) were obtained from the
Nursery of Miscanthus Garden at Hunan Agricultural
University. The stalk cuttings with buds were placed in a
seedling substrate composed of a mixture of vermiculite
and perlite (in a ratio of 4:1 by volume), which was ste-
rilized with carbendazim. The seedling pots were placed
in a climatic incubator for cultivation. The average day-
night temperature was set to 25/18°C. The day-night pho-
toperiod was set to 16/8 hours. The environment humidity
was maintained at 70%, and intensity of photosyntheti-
cally active radiation (PAR) was set to 500 umol/m™2/s.
The plant seedlings were transplanted into soilless culture
containers after reaching the stage of four fully expanded
leaves. The roots of the seedlings were rinsed with sterile
water to remove adhered soil and then disinfected with 5%
NaClO for 5 seconds. Any remaining NaClO solution on
the roots was washed away with sterile water. The soil-
free culture medium consisted of a 1/2-strength Hoagland
nutrient solution, which was refreshed weekly. Upon rea-
ching the 8-leaf stage, M. lutarioriparius seedlings exhibi-
ting consistent growth trends were selected for stress treat-
ments, including control check (CK), 150 mM NaCl salt
stress (SS), 15% PEG 6000 drought stress (DS), and 150
mM NaCl + 15% PEG 6000 salt-drought stress (SDS). Six
seedlings were planted in each treatment group, and three
biological replicates were established. After 8 days of
treatment, seedlings were transferred to centrifuge tubes,
and submerged in liquid nitrogen for storage.

2.2. Extraction and purification of total RNA

Total RNA of the M. lutarioriparius seedlings was ex-
tracted using the Trizol method (Trizol, Sangon Biotech
Co., Ltd., Shanghai, China). The RNA concentration was
determined using an Agilent Bioanalyzer 2100 (Agilent
Technologies, Inc., USA), and the integrity of the RNA
was checked by agarose electrophoresis. mRNA was iso-
lated using FastTrack® MAG mRNA isolation Kit (Ther-
mo Fisher China Scientific (China) Co., Ltd., Shanghai,
China) according to the kit manufacturer's requirements.

2.3. Construction and quality evaluation of normalized
c¢DNA library

The first strand of cDNA was synthesized using the
isolated and purified mRNA as the template. According
to the kit (Superscript full-length library construction
kit, Thermo Fisher China Scientific (China) Co., Ltd.,
Shanghai, China), first-strand cDNA was enriched using
cap-antibody magnetic beads, which was then utilized as
a template for the synthesis of the second strand cDNA.
The normalized cDNA library was obtained using the
Duplex-Specific Nuclease (DSN) method to degrade high-
abundance DNA molecules of the cDNA library [32]. Dif-
ferent fragment size separation of the cDNA library was
carried out in stages using cDNA Size Fractionation Co-
lumn (Thermo Fisher China Scientific (China) Co., Ltd.,
Shanghai, China). The cDNA fragment above 500bp was
inserted into the pPDONR222 plasmid vector by BP recom-
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bination. The initial normalized cDNA library was obtai-
ned by introducing the recombinant plasmid into com-
petent Escherichia coli cells (DH10B) using Neon NxT
Electroporation System (Thermo Fisher China Scientific
(China) Co., Ltd., Shanghai, China). The 10 pl bacterial
suspension from 2 ml of the original library was diluted
1000-fold, followed by culturing 50 pl of the diluted bac-
terial suspension using the LB spread plate method for
overnight incubation at 37°C. The quality of the construc-
ted cDNA library was assessed using the following cal-
culation formulas: (1) cDNA library titer (CFU/mL) =
Number of clones / 50 x 1000 x 1000 mL, and (2) cDNA
library total clones (CFU) = ¢cDNA library titer (CFU /
mL) x total volume of library solution (mL). Twenty-four
clones were randomly selected for PCR amplification to
determine the size of the inserted fragment. PCR ampli-
fication was performed using pDONR222F/R primers
(pDONR222 Primer F: 5'-TCCCAGTCACGACG TTG-
TAAAACGACGGCCAGTCTT-3’, pDONR222 Primer
R: 5-AGAGCTGCCAGG AAACAGCTATGACCATG-
TAATACGACTC-3'), and the PCR product fragment size
was detected by 3% agarose gel electrophoresis.

2.4. EST Sequencing and data analysis

According to the instructions of commercial Kkits
(Applied Biosystems Sanger Kits, Thermo Fisher China
Scientific (China) Co., Ltd., Shanghai, China), 250 posi-
tive clones were randomly chosen from each library, resul-
ting in a total of 500 positive clones selected for Sanger
sequencing. The sequencing results were assembled and
aligned using the Seqman software package of DNAstar.
The vector sequence and the nucleic acid sequence shorter
than 150 bp were removed by the VecScreen program from
NCBI  (https://www.ncbi.nlm.nih.gov/tools/vecscreen/).
The refined high-quality EST sequences were stored in
Fasta format for gene function analysis. Based on the Nr
database, homology analysis and sequence alignment of
EST sequences were performed using the Blast X software
package on the NCBI website. Function annotation and
classification of single genes were carried out using the
EggNOG online function annotation database [33]. GO
annotation and enrichment mapping of ESTs sequence
were categorized and counted using 7Btool-1I software
[34].

3. Results
3.1. RNA and cDNA quality identification

The results of agarose gel electrophoresis are displayed
in Fig. 1. The electrophoresis bands for all samples were
clear, and the brightness of the 28S electrophoretic band
was about twice that of the 18S band. The total RNA
concentrations were 1020.7 ng/ul (A0106) and 1021.0 ng/
ul (CO133), and the ratios of A260/A280 were 2.14 and
2.15, respectively. These results indicated that the concen-
tration and quality of the sample RNA were high and not
contaminated by organic matter such as protein. Therefore,
these RNA samples could serve as templates for construc-
ting the library.

The abundance of double-stranded cDNA before and
after normalization was detected by 3 % agarose gel elec-
trophoresis (Fig. 2), it could be found that the length of
full-length ¢cDNA was mainly distributed between 500-
2000 bp, which was consistent with the length range of
mRNA. The electrophoretic bands in regions of high-

abundance gene showed a uniform diffuse band after nor-
malization. Comparatively, the size and range of the bands
did not change significantly, which indicated that the nor-
malized effect of cDNA library was as expected (Fig. 2).

3.2. Identification of normalized ¢cDNA library quality

As shown in Fig. 3, the statistical results of culture
plates showed that the monoclonal colony numbers of
the cDNA library were 319 with A0106 and 371 with
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Fig. 1. Total RNA electrophoresis of the two plant accessions (Al
/ A2 / A3 were three biological repeats of A0106, B1 / B2 / B3 were
three biological repeats of C0133).

Fig. 2. Agarose gel electrophoresis of non-normalized and nor-
malized amplified SMART-prepared cDNA (Al: cDNA of A0106
before normalization, A2: cDNA of A0106 after normalization, B1:
cDNA of C0133 before normalization, B2: cDNA of C0133 after nor-
malization).

Fig. 3. Spread plate culture map of normalized cDNA library (The
white dots represent monoclonal colonies, with A0106 on the left and
C0133 on the right).
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C0133, respectively. The cDNA library titers for A0106
and C0133 were 6.3x10° CFU/mL and 7.4x10° CFU/mL,
respectively. The cDNA library storage capacity was 1.2 X
107 CFU and 1.4 x 107 CFU, respectively.

As shown in Fig. 4, all lanes of the electropherogram
showed clear bands. This means that during the recom-
bination with cDNA library construction, the recombina-
tion rate of cDNA library was 100 % (24 / 24). It could
be found also that the size of the insertion fragments was
concentrated between 500-2000 bp, and the average length
was about 1500 bp.

3.3. EST Sequencing and function annotation

A total of 420 effective ESTs were obtained (A0106:
207,C0133: 213) after removing the vector and low-quality
sequences (<150bp). This list of GenBank accession num-
bers for both A0106 and C0133 were PP145384-145590
and PP145591-145803, respectively. The GC content was
54.12 % (A0106) and 54.24 % (CO0133), and the average
length was 964 bp (A0106) and 878 bp (C0133) (Table 1),
respectively. The redundancy of the library was 17.20 %
(A0106) and 14.80 % (C0133), respectively.

Among the 420 sequences of two accessions, 350
sequences had homology, of which 294 sequences had
known protein sequences, and 56 sequences had unknown
protein sequences (Table 2). According to the known
functional protein matching results in the NOG database,
which can be classified into three categories (Table 2):

Table 2. Functional category of ESTs matched to known genes.

M 1314 1516 17 18 19 20 21 22 23 2

Fig. 4. Agarose gel electrophoresis results of the insert fragment
size of two normalized cDNA libraries (M represents DL2000 DNA
Marker, and numbers 1 to 24 represent different random clones).

Table 1. Number of cDNAs sequenced and contig assembly results.

A0106 C0133
Number of EST sequencing 250 250
Number of unigene 207 213
Number of contigs 15 14
Number of singletons 192 199
Redundancy of cDNA library 17.20% 14.80%
GC% 54.12% 54.24%
Average of length/bp 964 878

information storage and processing (18.71 % in A0106
and 19.55 % in C0133), cellular processes and signaling
(32.16 % in A0106 and 32.96 % in C0133), and metabo-

A0106 C0133
Classified information Number of  Percentage Number of  Percentage

EST of EST EST of EST
Information storage and processing
Translation, ribosomal structure, and biogenesis 9 5.26% 9 5.03%
RNA processing and modification 5 2.92% 6 3.35%
Transcription 12 7.02% 12 6.70%
Replication, recombination, and repair 5 2.92% 5 2.79%
Chromatin structure and dynamics 0.58% 3 1.68%
Cellular processes and signaling
Cell cycle control, cell division, chromosome partitioning \ \ 3 1.68%
Defense mechanisms 4 2.34% 4 2.23%
Signal transduction mechanisms 19 11.11% 19 10.61%
Cell wall/membrane/envelope biogenesis 2.92% 5 2.79%
Cytoskeleton 2.92% 6 3.35%
Intracellular trafficking, secretion, and vesicular transport 2.34% 4 2.23%
Posttranslational modification, protein turnover, chaperones 18 10.53% 18 10.06%
Metabolism
Energy production and conversion 11 6.43% 9 5.03%
Carbohydrate transport and metabolism 8 4.68% 9 5.03%
Amino acid transport and metabolism 12 7.02% 13 7.26%
Nucleotide transport and metabolism 1 0.58% 2 1.12%
Coenzyme transport and metabolism 2 1.17% 2 1.12%
Lipid transport and metabolism 6 3.51% 6 3.35%
Inorganic ion transport and metabolism 6 3.51% 6 3.35%
Secondary metabolites biosynthesis, transport, and catabolism 10 5.85% 10 5.59%
Poorly characterized
Function unknown 28 16.37% 28 15.64%
Total 171 100% 179 100%
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lism (32.75 % in A0106 and 31.84 % in C0133). Among
them, genes related to signal transduction mechanisms
(STM), posttranslational modification, protein turnover,
chaperones (PM/PT/C), amino acid transport and meta-
bolism (AAT/M), transcription, energy production, and
conversion (T/EP/C), translation, ribosomal structure,
and biogenesis (T/RS/B), carbohydrate transport and me-
tabolism (CT/M), and secondary metabolites biosynthe-
sis, transport, and catabolism (SMB/TC/) had the highest
percentage, with a proportion of 57.89 % (A0106) and
55.31 % (C0133) (Table 2).

3.4. Gene ontology analysis

Through annotating the EST sequences, a total of 1370
GO terms were obtained, with 766 attributed to A0106
and 604 to C0133 (Fig. 5). The proportion of Biological
Processes Ontology terms was significantly higher than
those of Celluar Component and Molecular Function (Fig.
5). The statistical analysis of GO level 2 terms revealed
predominant categories across Biological Process, Cel-
lular Component, and Molecular Function. Specifically,
cellular process (GO: 0009987), metabolic process (GO:
0008152), response to stimulus (GO: 0050896), and bio-
logical regulation (GO: 0065007) were notable in the
Biological Process. In the Cellular Component, cellular
anatomical entity (GO: 0110165) stood out, while binding
(GO: 0005488) and catalytic activity (GO: 0003824) were
prominent in Molecular Function. These categories collec-
tively represented the largest proportion of all GO terms
(Fig. 5).

The GO enrichment analysis was conducted using
TBtool-1I software, and the 30 GO terms with the highest
P-values were selected for display (Fig. 6). According to
the GO enrichment results, Biological Process was signi-
ficantly enriched in the A0106 accession, while both Bio-
logical Process and Cellular Component were enriched
in CO133 (Figure 6). In the Biological Process Ontology,
two accessions consistently showed high P-values for five
GO terms: response to xenobiotic stimulus (GO:0009410),
cellular response to xenobiotic stimulus (GO:0071466),
xenobiotic metabolic process (GO:0006805), response
to antibiotic (GO:0046677), and regulation of cellular
macromolecule biosynthetic process (GO:2000112). Ad-
ditionally, the Cellular Component Ontology of CO0133
showed significant enrichment for three GO terms: chlo-
roplast stroma (GO:0009570), cytoplasm (GO:0005737),
and plastid stroma (GO:0009532) (Fig. 6).

4. Discussion
4.1 Construction of cDNA library

The cDNA library contains all the mRNA informa-
tion of a cell and is an essential tool for studying spatial
and temporal-specific expression, gene regulation, gene
function, etc [35]. During large-scale EST sequencing,
highly expressed abundant genes may generate a signifi-
cant number of redundant sequences, potentially leading
to resource wastage in gene screening and identification
[36]. By reducing the copy number of genes with high to
medium abundance, the frequency of high, medium, and
low abundance genes in the library can be made relatively
consistent, resulting in what is also referred to as a nor-
malized cDNA library [37]. Currently, the primary stra-
tegy for constructing a normalized cDNA library is based
on DSN, which can selectively degrade DNA in double-

stranded DNA and DNA-RNA hybrid complexes [30].
Utilizing DSN to normalize cDNA offers the advantages
of high efficiency and simplicity, ensuring that the length
of individual cDNA sequences remains constant. Zhuli-
dov et al. (2004) first constructed a normalized full-length
cDNA library of Aplysia californica (a popular model
organism in neuroscience) using the DSN principle [30].
Therefore, this study employed the DSN method to gene-
rate normalized cDNA libraries for two accessions of M.
lutarioriparius.

In the process of constructing a cDNA library, the pre-
sence of high-quality mRNA is essential to produce a qua-
lified full-length cDNA library. In this study, the extracted
mRNA electrophoretic bands were clear without protein
contamination, which provided a solid foundation for
the subsequent construction of a high-quality full-length
cDNA library. Generally, a high-quality library should
have a titer greater than 1x10° CFU/mL, a total capacity
exceeding 5 million CFU, a positive cloning rate of over
95 %, and an average insertion fragment size greater than
or equal to 1.5 kb [38]. In this study, the titer of the two
c¢DNA libraries was more than 6.3x10° CFU/ mL, the total
library capacity was more than 1.2x107 CFU, the average
length of the inserted fragments was about 1.5 Kbp, and
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Fig. 5. Distribution of level 2 Gene Ontology (GO) categories by

biological process, cellular component, and molecular function (A

represents A0106 accession, B represents C0133 accession).

GO) Term

Fig. 6. Gene Ontology (GO) functional enrichment analysis of dif-
ferent salt-tolerant accessions of M. lutarioriparius across combi-
nations of salt and drought stresses (the top 30 enriched GO terms
were ranked according to their enrichment score, A represents A0106

accession, B represents C0133 accession).
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the recombination rate of the library was 100 %. There-
fore, the two cDNA libraries constructed in the study were
high-quality libraries.

4.2. EST sequence analysis

In recent years, there has been rapid progress in geno-
mics research, leading to a deeper understanding of the
spatial and temporal patterns of gene expression [39, 40].
In genomic research, EST sequencing is one of the most
cost-effective and efficient methods for obtaining genetic
information [41, 42]. By analyzing the ESTs of the full-
length cDNA library, the gene expression patterns of spe-
cific tissues or developmental stages could be detected,
which could reflect the differential expression of genes
caused by the environment [43]. Therefore, accurate ana-
lysis of EST sequences was essential to ensure the reliabi-
lity of the research results. In this study, a total of 500 EST
sequences were obtained from the two cDNA libraries,
and VecScreen program was employed to remove vector
sequences from the ESTs, thus preventing vector sequence
contamination. The EST sequences were then assembled
into contiguous sequences using the Seqman program. The
putative encoded proteins of the ESTs were aligned using
the BlastX program to identify the highest homology. Fur-
ther functional annotation of these protein sequences was
conducted using the EggNOG online tool and TBtool-I]
software. These methods serve to minimize data errors and
ensure the reliability of the results.

Research has shown that when subjected to abio-
tic stresses such as salt and drought, M. sinensis relies
on osmoregulatory substances (e.g., ion concentration,
sucrose content, total free amino acid content, soluble
protein content), as well as antioxidant systems, and ion
channel activity in its leaves to protect itself from these
stresses [20]. Plazek et al. (2014) demonstrated that M.
giganteus accumulated significant amounts of potassium
ions and proline in its leaves when subjected to 50 mM
NaCl treatment, suggesting that the accumulation of these
substances contributed to the tolerance of M. giganteus to
salt stress [44]. Our study reveals that the proportion and
quantity of gene expression in cellular processes, signa-
ling, and metabolism accounted for over 60% of the total
cDNA library EST sequences in the two libraries (Table
2, Fig. 5). Among these, genes related to protein turno-
ver, chaperones, signal transduction mechanisms, and
post-translational modifications account for the largest
proportion, which is also essential for maintaining the nor-
mal life cycle of plants. Genes related to salt and drought
tolerance, including amino acid transport and metabolism,
energy production and conversion, carbohydrate transport
and metabolism, secondary metabolite biosynthesis, trans-
port and catabolism, lipid transport and metabolism, and
inorganic ion transport and metabolism, were also highly
enriched in two M. lutarioriparius.

Additionally, in Biological Processes Ontology, the top
5 significantly enriched GO terms of the two M. lutario-
riparius accessions were consistent, primarily involving
responses and metabolic processes triggered by xenobio-
tic substances. This implies that M. [utarioriparius might
activate a variety of biosynthetic processes to cope with
salt and drought stress. These activities primarily involve
the activation of relevant genes and production of osmotic
regulators. In Cellular Component Ontology, the chloro-
plast stroma (GO:0009570), cytoplasm (GO:0005737),

and plastid stroma (G0O:0009532) of C0133 accessions
exhibited significant enrichment. While the cytoplasm
(GO:0005737) was enriched to a certain extent in A0106,
the degree of enrichment was significantly lower than that
observed in CO0133. This observation might explain the
greater salt stress resistance of C0133 compared to A0106.
This could be attributed to the higher concentration of
osmotic regulators, such as soluble proteins and sugars,
within the cytoplasm and chloroplast stroma of C0133.
This could effectively enhance the osmoregulatory stress
resistance of M. lutarioriparius. This study analyzed the
gene expression patterns of M. lutarioriparius under salt-
drought stress conditions. This aspect provided a deeper
understanding of the molecular mechanisms underlying
salt and drought tolerance in Miscanthus spp.

5. Conclusion

M. lutarioriparius, a C, herb belonging to the Poa-
ceae family within the genus Miscanthus. It is considered
one of the most promising energy crops due to its robust
photosynthetic rate and high biomass yield. This study
constructed two high-quality cDNA libraries for M. [uta-
rioriparius, with cDNA library titers of 6.3x10° CFU/mL
for A0106 and 7.4x10° CFU/mL for C0133, respectively.
The average length of the inserted fragments was approxi-
mately 1.5 Kbp, with a recombination rate of 100% for the
libraries. The ESTs gene functions corresponding to the
two cDNA libraries are primarily associated with signal
transduction mechanism, post-translational modification,
energy production and transformation, and synthesis,
transport and metabolism of amino acids, carbohydrates,
and secondary metabolites. Biological Process ontology
terms associated with stimulation by exogenous substances
were significantly enriched in both accessions. Additional-
ly, Cellular Component terms related to the cytoplasm and
chloroplast were significantly enriched in the salt-tolerant
accession C0133, potentially explaining its higher degree
of salt tolerance compared to A0106. This study provides
a molecular theoretical basis for the molecular breeding of
M. lutarioriparius to enhance salt and drought tolerance.
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