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Abstract
Background The allotetraploid wild cotton species, Gossypium darwinii, possess important traits of stress tolerance and good
genetic stability that can be used for cotton improvement.

Materials and Methods In this study, we analyzed the RNA-seq transcriptomes from leaves of G. darwinii seedlings with and
without drought stress. A total of 86.7 million valid reads with an average length of 95.79 bp were generated from the two samples
and 58,960 transcripts with a length of more than 500 bp were assembled. We searched the known proteins on the strength of
sequence similarity; these transcripts were annotated with COG, KEGG and GO functional categories. According to gene expression
abundance RPKM value, we carried out RT-qPCR analysis to determine the expression pattern of the obtained transcription factors.

Results A total of 58,961 genes was differentially expressed (DEG), with 32,693 and 25,919 genes found to be upregulated and
downregulated, respectively. Through gene ontology and KEGG pathways, the upregulated genes were found to associate with all
the GO terms, molecular functions (MF), biological process (BP) and cellular components (CC), which are highly linked to
enhancing drought stress tolerance.

Conclusion The results obtained provide valuable information and a large number of transcripts, which can be exploited by cotton
breeders in developing a more drought stress tolerant cotton germplasm.

Introduction
Drought is one of the major abiotic stresses that affect plant growth and yield [1]. The drought stress is the dominant form of
abiotic stress with huge economic impact globally [2]. Growth and productivity of cotton are severely reduced especially during the
period of seed germination and seedlings under drought [3]. Improvement of cultivated cotton through conventional methods of
breeding has achieved minimal progress, this due to the genome nature of the cultivated cotton [4]. The genetic diversity of the
cultivated cotton has been extensively eroded and narrowed, due to intensive selection and inbreeding [3]. Adoption of recent
techniques in molecular breeding, will grateful help in solving the perennial problem of reduction in yield and yield quality due to
effects of various abiotic stress factors [5, 6]. The wild progenitors harbors a tremendous amount of untapped genetic diversity
that can be exploited to broaden the genetic base of cotton[7]. Moreover, important stress responsive genes, I have been identified
from populations developed from Gossypium hirsutum, an elite cultivars and Gossypium tomentosum, a wild cotton genotype
known to be highly adaptive to saline and dry areas [3]. Further, by use of simple sequence repeat (SSR) markers, Kirungu et al [8],
identified 27 key genes from an F2:3 generation derived from two wild cotton species of the D genome, Gossypium davidsonii and
Gossypium klotzschianum.

Plants have evolved a number of survival strategies, one of which is the induction of various stress responsive genes [9]. The
nature of the abiotic stresses are complex and thus for plants to adopt in the ever hostile environments, plants adopt
physiological, morphological and biochemical mechanisms to improve their tolerance levels [10, 11]. Drought tolerance
mechanism in plants is being controlled by multi-gene effects and a series of complex regulatory systems [12, 13]. Several genes
have been identified from model plants, such as Arabidopsis thaliana, which are involved in the metabolism of different levels,
signal transduction, stress response, gene expression and regulation [14, 15]. Next-generation sequencing (NGS) techniques, such
as the Solexa-seq has been employed to aid in a deeper understanding of gene expression pattern in plants when exposed to
drought stress condition [16]. Moreover, the effects of drought stress on cotton growth and development is exerted through several
pathways.

Gossypium is the largest plant genus among the terrestrial plants with over 50 species [17]. It is an important cash crop, which
play an important role in the economies of several countries globally, among them China[18]. Among the cultivated cotton
cultivars, 90% of the cotton production is obtained from G. hirsutum, a tetraploid cotton [19]. But due to the narrow genetic base of
the cultivated species, and sensitivity to various stress factors, breeding for high yielding, superior quality and resistance to
various stresses remains a major challenge globally [20]. Therefore, it is imperative to devise various mechanisms to unravel the
problem of a narrow genetic base and improve the genetic diversity of the cultivated cotton. One of the most certain ways is
through the exploration of various plants transcription factors, mainly from the wild progenitors, being several of the novel genes
have been identified among the wild germplasms [20]. In the current study, a wild cotton, Gossypium darwinii, was used in
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determining the possible alleles responsible for enhancing their drought stress tolerance. RNA sequencing was carried out by
using young tender leaf samples of G. darwinii exposed to drought stress and normal condition. The sequencing was done
through Solexa high-throughput sequencing, where high throughput sequencing data were generated, and then analyzed through
bioinformatics tools, with the result of assembling of total expressed genes, and unigenes annotation through blast the public
database, gene expression information compared with the RPKM.

Materials And Methods

Experimental material
We used RNA samples prepared from an accession AD5-3 of Gossypium darwinii, allotetraploid wild cotton, under drought stress
and normal environments. This accession was grown in the National Wild Cotton Nursery, managed by the Institute of Cotton
Research of the Chinese Academy of Agricultural Sciences, in Sanya, Hainan Province in China.

Plant material and growth
To ensure maximum germination, a small slit was made on the seed coat, and they were then pre-germinated in the incubator
using sterilized moist filter paper for 2–3 days until the radicle was approximately 1 cm long and the condition of the incubator
was set at 280C with > 90% ambient humidity. The seedlings were then transplanted into sterilized vermiculite filled in a small
conical potwith dimensions of 5 cm bottom region, 7 cm top region, and 8 cm in depth. After seed planting 14 days, at phase
three-leaf stage, the treated group (drought stress) was stopped irrigation 6 days, while the contrast normal group was continued
watering to keep optimum growth moisture contents. The moisture contents were detected constantly by weighing method. The
first sampling was taken when the moisture contents of all pots of drought-stress group (treated group) reduced to 10%-8%
naturally after watering was withdrawn after two days, then, further three samples were collected at 2 days intervals and the
moisture contents reduced down to 7%-6%, 6%-5%, 5%-4% respectively. Five leaves were sampled every time for both treated and
control group. All the sampling stages continued for 6 days.

The pretreatment and assembly of the sequence
Isolatedpoly (A) RNA from total RNA with using beads with Oligo (dT) from the cotton tissue samples. Then, interrupted the mRNA
and into short fragments. Suitable fragments were selected for the PCR amplification as templates to prepare cDNA library, the
size of the inserts is about 200 bp. The Illumina/Solexa approach involved the sequencing of cDNA fragments, observed and
counting the number of times to a particular fragment. Many raw reads were got by Solexa paired-end sequencing, and then be
pretreated to decrease error rate. The sliding window approach involved the filtering process. First, we removed reads that did not
pass the built-in Illumina's software Failed-Chastity filter according to the relation "failed-chastity ≤ 1", using a chastity threshold of
0.6, on the first 25 cycles. Secondly, we discarded all reads with adaptor contamination. Thirdly, we ruled out low-quality reads with
ambiguous sequences “N”. Finally, the reads with more than 10% Q < 20 bases were also removed. After the low quality, dirty raw
reads were filtered, we combined all the Treated-samples, CK-samples, respectively, the reassembly process was completed with
short reads assembling program Trinity. Finally, the unigenes of each sample were used for further processes of sequence splicing
and then using sequence clustering software removed the redundancy sequence, which acquires non-redundant unigenes (here
called ‘transcripts’).

Reads quality pretreatment and denovo assembly
A large amount of sample data was obtained by paired-end sequencing of Solexa RNA. In view of the impact of the Solexa data
error rate on the results, the raw data was quality preprocessed. Quality pretreatment steps:1) Sliding window method to remove
low quality segments: quality threshold 20 (error rate = 1%), window size 5 bp, length threshold 35 bp 2). The short reads were
filtered by removing adaptor contaminations and low-quality reads with base N’s or more than 10% of bases with a quality score < 
20. The de novo assembly of the WGS short reads was performed by SOAPdenovo
(http://soap.genomics.org.cn/SOAPdenovo.html), with kmer = 83. The assembled sequences were filtered by removing those
aligned to microbial and human genomes (minimum aligned length is 100 bp) downloaded from GenBank with BWA-mem
(http://bio-bwa.sourceforge.net/) default parameters. Excision of N-part sequence in reads: length threshold 35bp. The valid reads
of 2 samples of cotton were combined for de novo splicing, using the software Trinity, version trinityrnaseq_r2011-11-26, using the



Page 4/11

paired-end splicing method. The splicing sequence was de-duplicated, and finally 400,708 transcripts larger than 100 bp in length
were obtained, and the size was 125 Mb. The longest transcript under each Loci was obtained as Unigene, and 207,241 Unigenes
were obtained, and the size was 64 Mb. The sequencing libraries were prepared with the standard protocol from PacBio and
sequenced by Wuhan Nexomics (http: //www.nextomics.cn) on the PacBio long read sequencing instrument, model RSII, with both
P5 Polymerase Binding and C3 Chemistry Kits and P6 Polymerase Binding and C4 Chemistry Kits.

Comparison of genes and public databases
The sample genes were compared to the public data gene, and functional annotation was performed by the similarity of the
genes. Compared with nr, SWISS-PROT, TrEMBL, Cdd and pfam libraries. Gene similarity alignments are primarily based on the
BLAST algorithm. BLAST, the full name of the Basic Local Alignment Search Tool, is a "search tool based on local alignment
algorithm", published by Altschul et al. Blast is able to perform a function of comparing the similarity between two nucleic acids or
protein sequences. It can quickly find similar sequences between two sequences and compare the regions to determine the
similarity. The sample gene sequences were aligned with SWISS-PROT, TREMBL, CDD, PFAM, and NR libraries, respectively, with
similarities > 30%, and e < 1e-5 annotations, and all annotation details obtained from the combined genes.

Functional annotation of the transcripts
The transcripts with more than 500 bp were used to carry out further analysis of the transcriptions annotation. A BLASTx
alignment (Similarity > 30%, E value < 10− 5) between transcripts and protein databases like Conserved Domain Database (CDD,
http://www.ncbi.nlm.nih.gov/ Structure/cdd/cdd.shtml), Swiss-Prot protein database (http://www.expasy.ch/sprot), protein
families (PFAM) database (http://pfam.xfam.org/), NCBI non-redundant protein database (http://www.ncbi.nlm.nih.gov) and
TrEMBLI (http://www.ebi.ac.uk/uniprot). Then combine annotation genes on these different databases, and the sequence direction
of unigenes based on the best aligning results. The Nr, Swiss-Prot, KEGG, and COG were followed to decide the direction is a
priority order when the results of different databases conflicted. And software named ESTScan [21] will decide its coding regions
and sequence direction of when a unigene happened to be unaligned to none of the above databases. And using the RPKM
method to calculate the expression of transcripts [22] below showed the computational formula of RPKM. RPKM = 106C/ (NL10-3),
(N is the total number of reads that uniquely aligned to all transcripts in the specific sample, C is the number of reads that uniquely
aligned to the transcript, and L denotes the number of bases of the transcript. The FDR method was applied to determine the
threshold of P-values in multiple tests. We use ‘‘FDR ≤ 0.001 and the absolute value of log2 ratio ≥ 1’’ as the critical value to
evaluate the significance of the expression difference gene).

Results

RNA presequencing and data quality
The data retention rate is high and the data quality is good. The total RNA-seq data is 86,700, and the average length is 95.79 bp.
The samples are all in accordance with the 4G requirements, which meets the customer and analysis needs.

Table 1
The statistical results of the data before and after the quality pretreatment are as follows

Sample Raw Data Valid Data Valid Ratio

(reads)Read Base Read Base Average length

Treat 51104338 5110433800 44318328 4240686660 95.69 86.72%

Control 48321894 4832189400 42394518 4065816222 95.90 87.73%

All 99426232 9942623200 86712846 8306502882 95.79 87.21%

3.2 De novo Assembly
The valid reads of 2 samples of cotton were combined for de novo splicing, using the software Trinity, version trinityrnaseq_r2011-
11-26, using the paired-end splicing method. The splicing sequence was reduplicated, and finally 400,708 transcripts larger than

http://soap.genomics.org.cn/SOAPdenovo.html
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100 bp in length were obtained, and the size was 125 Mb. The longest transcript under each locus was obtained as Unigene, and
207,241 Unigenes were obtained, and the size was 64 Mb.

Table 2
The statistical table of results of de novo splicing

  All ( > = 
100bp)

>=500
bp

>=1000
bp

N50 N90 Total
Length

Max
Length

Min
Length

Average
Length

Transcript 400708 58960 15884 397 145 125386375 11381 101 312.91

Unigene 207241 30858 9802 429 133 64511685 11381 101 311.29

The transcriptome sequencing, stitching and the GC contentdetermination
of the analysed transcription data
After pretreatment, 9.94 million raw reads were obtained, and after filtering 8.67 million valid reads with average length of 95.79bp
were produced by Solexa sequence. Moreover, 400,708 transcripts with lengths greater than or equal to 100bp were achieved by
denovo assembly after filtering out the redundant sequence (Fig. 1A). Only one longest transcript of every locus was reserved with
207,241 unigenes. Furthermore, only transcripts with length greater than or equal to 500bp were further analyzed. Moreover, the GC
analysis of all the transcripts (≥ 100bp) revealed the feature of the ratio of canonical bases that shows the average content ratio
of GC of all these transcripts that is 39.7%, and AT is 60.3%. The least GC content was 8.49% while the highest was 81.67%; and
90% of all the sequences contained GC of more than 90% (Fig. 1B).

Gene annotation and function classification
We annotated the transcripts (≥ 500bp) based on 5 different protein database, namely, conserved domain database (cdd), non-
redundant (nr), protein families (pfam), sprot and TrEMBL, in which 21,609; 38,175; 20,993; 38,322 and 32,370 transcript were
annotated, however, non-redundant and pfam databases provided the highest proportion of annotated transcript with 100%
similarity (Table xxx). Further analysis on the annotated transcripts were analysed by blasting in other plant genomes, in which
most of the sequences were matched by cotton transcript belong to Vitisvinifera L. (Vitis), RicinuscommunisL. (Ricinus) and
Populus, with the number 10,360, 9,856, 8,192, and the ratio in all transcripts were 27.1%, 25.8%, 21.2%, respectively (Figure xxxx).
Moreover, only 1,381 transcripts matched with the known sequences from cotton with the ratio of 3.6% (Fig. 2A, Table 1)

Table 3
Sequencing and identification of the transcription based on various databases

Percentage identity similarities

Protein

databases

100% 90-
99.9%

80-
89.9%

70-
79.9%

60-
69.9%

50-
59.9%

40-
49.9%

30-
39.9%

20-
29.9%

10-
19.9%

0-
9.9%

Totals

cdd 6 435 1,351 2029 2896 4245 5447 4755 443 2 0 21609

nr 353 3787 8,812 10388 7756 4601 1946 531 1 0 0 38175

sprot 50 761 2,627 3968 4318 4121 3339 1793 16 0 0 20993

trembl 188 2770 7,562 10268 8468 5635 2845 582 4 0 0 38322

pfam 248 5010 9,183 7351 4876 3204 1751 733 14 0 0 32370

Totals 845 12763 29535 34004 28314 21806 15328 8394 478 2 0 151,469

Clusters of Orthologous Groups of proteins (COGs)of the annotated transcripts.

The rational of classifying the proteins encoded in sequenced genomes is important for making the genome sequences maximally
useful for functional and evolutionary studies [24]. Out of the five databases, nr annotated transcripts were further analyzed and
out of 38,175 Nr hits, 3,586 sequences were assigned to the COG classifications (Fig. 2B). Among the 23 COG categories, the
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cluster for General function prediction only (584, 14%) represented the largest group, followed by Transcription (163, 5%),
Replication, metabolism and carbohydrate transport (1,200, 4%), recombination and repair (217, 7%), protein turnover, Post-
translational modification and chaperones (369, 9%), and Translation, Signal transduction mechanisms (1,487, 3%), biogenesis
and ribosomal structure (11,615, 75%), only 5 unigenes were assigned to Cell motility and secretion (Fig. 2B)

The result of KEGG pathway analysis showed that 13,088 (22.2% of all the annotation genes) transcripts (several transcripts hit
multiple pathways) mapped to 284 pathways belong to all the five categories of KEGG, including metabolism, genetic information
processing, environmental information processing, cellular processes, and organismal systems. Out of the ten pathways, the plant
hormone signal transduction pathway was regulated by the highest number of transcripts, 446 transcripts, which were mainly
responsible for the signal transport, a critical process being the very first step initiated by various molecules in the plants when
plant are exposed to drought stress. Secondly, the metabolism transport, which includesthe nucleotide and sucrose metabolism,
this metabolism progress, mainly induces more genes, which are involved in the oxidative phosphorylation pathway; moreover,
many genes were found to be involved in plant-pathogen interaction.

Gene Ontology (GO) analysis
Gene ontology provides the very fundamental role or functions of the various genes. The genes function are classified into three
GO functional annotation, the biological process (BP), cellular component (CC) and molecular function (MF) [25]. We carried out
GO functional analysis using Blast2GO program [26].A higher proportion of the transcripts were found to be associated with
various GO functional terms, 164, 660transcripts harbored GO functions. All the GO functions were detected, in relation to cellular
component, 342 functions were obtained and found to be associated with 83,572 transcripts, with the cell part (GO:0044464) and
cell (GO:0005623) had the highest number of transcripts 11,332 in each, accounting for 13.6% of all the transcripts. In molecular
functions, 818 GO functions were obtained, which associated with 26,490 transcripts, with binding (GO:0005488), and catalytic
activity (GO:0003824) found to be associated with the highest number of transcripts, 18,778 and 16,604, respectively. Finally, in
relation to the biological process, 998 GO terms were detected, with were linked to 54,598 transcripts. The metabolic process
(GO:0008152), cellular process (GO:0009987), primary metabolic process (GO:0044238), and cellular metabolic process
(GO:0044237), were the dominant biological processes associated with the highest number of transcripts, 16,448 (30.1%), 14,386
(26.3%), 12,061 (22.1%), and 11,717 (21.5%) transcripts, respectively. The various GO functions detected, have been found to
associated with a number of stress responsive genes, such as the late embryogenesis abundant (LEA)[27], the multidrug and toxic
compound extrusion (MATE) gene family [28], cyclin dependent kinase (CDK) genes [10], which showed that the transcripts could
be playing a significant role in enhancing drought stress tolerance in Gossypium darwinii.

The analysis of differential expression genes (DEGs) and enrichment
analysis
We evaluated all the transcripts detected in this, a total of 58, 639 were found to be differentially expressed genes (DEGs), in which
32,693 (55.75%) were upregulated genes, 127 (0.2%) not expressed and 25,919 (44.2%) were downregulated. The ratio of the
differential expression genes indicated that the expression change of cotton genes to drought stress mainly is upregulated. We
performed GO analysis of the upregulated genes, which was aimed to validate their biological function within the plants under
drought stress conditions, 17,028 of the upregulated genes were associated by various GO terms, majority of which were highly
associated with various forms of abiotic stress factors. The results showed that Gossypium darwiniiperhaps has a higher level of
drought stress tolerance and could be used in breeding for more drought stress tolerant cotton germplasms. The KEGG was
performed for the signal pathway analysis of high abundant differential expression genes. Upregulated genes mainly involved in
the progress of glycerophospholipid metabolism, Glycolysis/Gluconeogenesis, amino sugar and nucleotide sugar metabolism,
Lysosome, Alanine, aspartate and glutamate Fatty acid metabolism, metabolism, Pyruvate metabolism), Galactose metabolism),
Cysteine and methionine metabolism (Fig. 4A). Among the various KEGG pathways, of significance was the ko04120, Ubiquitin
mediated proteolysis. When plants are exposed to drought stress, the equilibrium and delicate balance between reactive oxygen
species (ROS) release and elimination, becomes altered, leading to excessive accumulation of the ROS within the cell [29]. Excess
accumulation of ROS triggers oxidative stress, which eventually lead to plant death [30]. The ubiquitin mediated proteolysis, aids
in the elimination of various reactive oxygen species, thus reducing the lethal effects, and maintains the plants survival under
stress [31].
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Table 4
KEGG pathways

Pathway Count Percentage Pathway ID

1 Plant hormone signal transduction 446 3.41% ko04075

2 RNA transport 361 2.76% ko03013

3 Spliceosome 339 2.59% ko03040

4 Purine metabolism 283 2.16% ko00230

5 Oxidative phosphorylation 272 2.08% ko00190

6 Ribosome 256 1.96% ko03010

7 Glycolysis/ Gluconeogenesis 234 1.79% ko00010

8 Starch and sucrose metabolism 220 1.68% ko00500

9 Plant-pathogen interaction 207 1.58% ko04626

10 Protein processing in endoplasmic reticulum 198 1.51% ko04141

Discussion
De novo assembly of G. darwinii mRNA-seq data Sets of G. darwinii seedlings under drought stress

Being member of tetraploid genus, Gossypium darwinii has many excellent economical characters in the aspect of fiber quality
and resistance to unfavorable environment, which mostly lacked in cultivated cotton. The first step to explore fine gene factors
from G. darwinii and transgene them to cultivated cotton is to obtain the genetic information of G. darwinii. In this study, our
samples at multiple times from the material grown in the soil with water content of 10%-4%, so the stress related genes could
express as sufficient as possible. Through transcriptome de novo assembly, we assembled obtained 207,241 transcripts
successfully in G. darwinii (N50 = 397 bp and length ≥ 100 bp). Through BLAST against the known SWISS-PROT, TREMBL, CDD,
PFAM, NR database, there were 94,251 transcripts with hits, the others 112,990 (54.5%) may be considered as novel transcripts. A
large amount of the cotton seed EST sequence got from G. darwinii, not only further enrich the EST sequence information in NCBI
database, but also provide the sequence foundation for EST-SSR development.

High abundant differential expression genes
Studies have shown that under normal circumstances, the generation and cleaning of reactive oxygen were in a state of dynamic
balance, various kinds of adversity stress would break the balance, which can make the excessive accumulation of active oxygen
in cells and produce toxic action to organism. The second biggest kind of high abundant differentially expressed genes was stress
reaction gene, the expression of which increased about 9 times under the drought stress from a high level. The third biggest kind
of high abundant differentially expressed genes are phosphor-ethanolamine N-methyltransferase which are involved in metabolic
reactions, the main function of this enzyme is a catalytic phosphate amine methylation, the final synthesis of choline phosphate,
and this substance is a precursor of synthetic lipid Tai choline and betaine in plant. The liquidity of phosphatidyl choline and plant
cell membrane; betaine is a kind of small molecular osmotic agent, structure and stability of permeability of cell regulation, large
biological molecules have certain effect, also can affect the intracellular distribution of ions. In addition to that in the control
expression is extremely low or nearly no expression, but after drought treatment, significantly expressed genes, such as cysteine
endopeptidase (cysteine-type endopeptidase activity) compared with the control expression increased nearly 40 times, this
enzyme as proteolytic enzymes responsible for the degradation of damaged or denatured proteins under stress conditions [23].

When G. darwinii grow under drought stress, the number of the downregulated genes is more than upregulated. There are 34
(23.4%) among all of 145 downregulated, genes are involved in photosynthesis process. The highest downregulated gene is light-
harvesting complex II chlorophyll a/b binding protein, this protein take participate in light-harvesting and transition, and it is the
most abundant antenna protein in thylakoid of plant chloroplast [24]. The higher downregulated gene is thiamine biosynthetic
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enzyme, carbonic anhydrase, F-type H+-transporting ATPase subunit, (S)-2-hydroxy-acid oxidase, plastocyanin, ferredoxin,
superoxide dismutase activity, especiallythe expression of xyloglucosyl transferase gene was significantly decreasedunder
drought stress. Through the analysis of high abundant differential expression genes, we found that under drought stress, G.
darwinii seedlings express many stress response genes, keep clear of intracellular accumulation of oxygen free radicals in time
from poison injury. Through the osmotic regulation to protect the integrity of the cell membrane and a series of physiological and
biochemical reaction to resist drought damage. There are 66 sequences of the 207 high abundant differential expression genes,
did not match with existing database, so its function is unknown. This part of the sequence is likely to be involved drought
resistance mechanism in G. darwinii; the study on the function of them has important significance to further clarify G. darwinii
drought tolerance mechanism.

Conclusions
Transcriptome analysis of G. darwinii seedlings under drought stress was found that the pathway and gene of photosynthetic
system were significantly downregulated. The higher downregulated gene including biosynthetic enzyme, carbonic anhydrase, F-
type H+-transporting ATPase subunit, (S)-2-hydroxy-acid oxidase, plastocyanin, ferredoxin, superoxide dismutase, these genes
involved in carbohydrate synthesis, transport system, electron transfer system and osmoregulatory system. It seems clear that the
effects of drought stress on cotton growth and development is exerted through several pathways. The high mRNA levels of
cysteine endopeptidase gene and the low mRNA levels of xyloglucosyl transferase gene were present under drought stress implied
a severe premature senility in cotton. So we studied means that it will be an important direction to study and reply to drought
stress from study earlier senescence caused by drought stress. Comparative transcriptome studies showed the gene expression
under drought stress, the Unigene information provides the latest materials for SSR developing and the deeper study of the
mechanism of cotton drought tolerance. The study will help to strengthen the tolerance to drought stress by molecular
biotechnology to do an in-depth study on the commonality of the mechanism of response to drought between cotton and other
plants.
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Figures

Figure 1

Transcriptome assembly and sequencing. (A) The length Distribution of the entire Transcript. (B). The GC content frequency
distribution of transcript
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Figure 2

BLAST hits retrieved from the NCBI nr database (A), COG function classification of Genes (B).

Figure 3

The GO classification of Gene

Figure 4

Pathway of glycerophospholipid metabolism (A), Pathway of photosynthesis (B).


