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ABSTRACT

Tartary buckwheat (Fagopyrum tataricum) is a kind of annually herbaceous crop with higher content of
rutin and flavonoids than other crops. Through transcriptome analysis to reveal the differentially expressed
genes in salt pathway, the salt tolerance mechanism of Tartary buckwheat was studied. Two varieties and
two new strains of Tartary buckwheat were used as experimental materials, and 100 mM was used as
concentration of NaCl for treatment. We de novo assembled the reads into a transcriptome dataset
containing 62,637 unigenes with N50 length of 1596 bp. A total of 205.23 million clean reads were
obtained, and 33,495 (53.47%) of them were annotated. GO and KEGG classification suggested that the
enrichment of these unigenes was in 47 sub-categories, 25 KOG functional categories and 129 pathways,
respectively. By comparisons among 11 groups, we got many differentially expressed genes (DEGs) of
transcriptome data in 8 samples. The GO classification showed that many DEGs between samples encoding
for biological process, cellular component and molecular function pathway. These processes may be related
to salt tolerance mechanism in Tartary buckwheat, which will provide valuable reference genetic
information for the study on salt tolerance mechanism in plants and cultivating strong salt-tolerant varieties
of Tartary buckwheat for more yield in saline-alkali soil. In addition, the relative expression of
Unigene0009545 and Unigene0057231 in M1 and that of Unigene0023096 and Unigene0060321 in M2
was increased significantly under salt stress. We speculate that these four genes of new strains in Tartary
buckwheat may be related to salt tolerance.
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SUMMARY Heading: Transcriptome analysis of Tartary buckwheat
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1. Introduction

Buckwheat (Fagopyrum esculentum Moench) belongs to Polygonaceae, is a kind of dicotyledon plant.
It originates from the Southwest in China at the early time, after that, it spreads to other countries gradually
[1]. It has about 20 varieties, most of them are grown in mountain areas, such as Chuangiao NO.1, which
grows in Sichuan Province of China. In some areas, it used to be a crop because it contained some nutrients.
Common buckwheat (F. esculentum Moench) and Tartary buckwheat (F. tataricum L. Gaertn.) are used for
food [2], both are suitable for daily diet. Some studies have shown that Tartary buckwheat is more
nutritious than common buckwheat [3].

As a serious global problem, soil salinity is threatening land productivity. It is estimated that 50% of
cultivated land will be affected by this problem by the year of 2050 [4]. When crops are exposed to salt
stress, the function of crops will be damaged to a certain extent. Therefore, salt stress can restrict crop
growth and consequently reduce agricultural yield [5]. In addition, high salinity will increase Na' content
and destroy the transmission system. More importantly, once plants suffered sodium toxicity, tissues at
different levels will be damaged or even destroyed [6]. Under this severe salt stress, a large number of
salt-related genes are highly expressed.

By using RN A-seq technology, we can identify almost all RNAs with very small deviation, get more
current data and directly measure gene expression level [7]. Compared with other sequence-based methods,
such as Sanger sequencing or EST Library of ¢cDNA, this popular technology has many advantages,
including more accuracy, simplicity and sensitivity [8]. Through this useful technology, we studied the
transcriptome of Tartary buckwheat and established the transcriptome database of salt-related genes in
Tartary buckwheat. On the basis of understanding the transcriptome information of Tartary buckwheat,
more salt-related components and more comprehensive transcriptome letters were obtained. The aim was to

investigate the expression of important genes in Tartary buckwheat under salt stress.
2. Materials and Methods

2.1. Materials treatment and RNA extraction

Two varieties of Chuangiao NO.1 (WT1) and Chuangiao NO.2 (WT2) and two new strains of
Chuangiao NO.1-1 (M1) and Chuangiao NO.2-1 (M2) were used as experimental materials. All of them
belonged to Tartary buckwheat type. M1 and M2 are new strains of WT1 and WT?2 selected five years after
natural mutagenesis in saline-alkali soil, and the salt tolerance of M1 and M2 is obviously higher than that

of WT1 and WT2. The experimental groups were treated with Hoagland nutrient solution containing 100
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mM NaCl at the stage of 2 leaves and 1 center leaf, while the control groups were treated with Hoagland
nutrient solution without NaCl. Samples were then taken at 0 and 48 hours of processing time. The total
RNA was isolated from each sample using Trizol (Life technologies) reagent following the protocol of the
manufacturer, and the quality and quantity of the RNAwere assessed by NanoDrop 2000.

2.2. RNA library construction and sequencing

After got the total RNA, the magnetic beads with Oligo (dT) were used to enrich the eukaryotic
MRNA, then added fragmentation buffer to break the mRNA short (200~700 nt). Having gotten these
MRNA, we used them to synthesize the first strand cDNA with random hexamers. The related buffer,
dNTPs, RNase H and DNA polymerase | in one reaction was used to synthesize the second-strand cDNA.
With the help of QiaQuick PCR extraction kit for purificating, we added EB buffer solution to the end
repair, added poly (A) and connected the sequencing connector, and agarose gel electrophoresis was used
for fragment size selection. Finally, we put these fragments to do PCR amplification. The libraries were
sequenced using the Hlumina HiSeq 2000 instrument.

2.3. Data quality control and sequences assembly

To get high quality clean reads, we do the following steps: (1) remove the adaptors, (2) remove the
reads which contain more than 10% nucleotides (N), (3) remove the low quality reads (Q-value<5).

With the help of assembling software called Trinity [9], we assembled the short reads as transcriptome
start, then this software linked the reads with some overlaps to longer segments, these segments with no
nucleotides (N), afterwards we assembled these segments into a series of sequences, which were defined as
unigenes, they were used to react functional annotation and coding sequence (CDS) prediction.

2.4. Functional annotation and classification

Using the BLASTX (evalue < 0.00001), all assembled unigenes were searched against the databases of
NCBI Nr, Swiss-Prot, COG and KEGG. KEGG is a database on genome decoding, it can analyze the
pathway of gene products in cell and function of these gene products, we can obtain the pathway annotation
of unigene according to the KEGG annotation information [10]. GO (Gene Ontology) is a collaborative
tool that can solve the collective information [11]. We took the Fagopyrum tataricum genes under the GO
(http://lwww.geneontology.org/) classifications, they were divided into 3 classes of type: biological process,

cellular component and molecular function. Nr (http://www.ncbi.nlm.nih.gov) and SwissProt are two

well-known protein databases, and the latter one was strictly filtered to be redundant. Through them we can

get more information for function and the highest sequence similarity of protein [12]. COG/KOG
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91 (http://www.ncbi.nlm.nih.gov/COG) is a database which can treat the gene products with direct

92  homologous classification. It is constructed based on bacteria, algae and eukaryotic organisms that have the
93  whole genome encoding protein and the system evolution [13].

94 2.5, ldentification of transcription factor families and SSRs

95 The identifications of transcription factors (TF) were analyzed by PlantTFcat online tool

96  (http://plantgrn.noble.org/PlantTFcat) [14]. SSRs (Simple Sequence Repeats), one of molecular markers, it

97 is a potent tool for genetic study and marker assisted selection (MAS) in many crops [15,16]. In addition, in

98 this research, we adopted MISA search tool for SSRs screening [17].

99  2.6. Analysis of differentially expressed genes (DEGS)
100 To identify differentially expressed genes across samples or groups, the edgeR package
101 (http//www.r-project.org/) was used. We identified genes with a fold change >2 and a false discovery rate
102  (FDR) <0.05 in a comparison as significant DEGs. DEGs were then subjected to enrichment analysis of
103 GO functions and KEGG pathways.
104 In order to verify the correctness of RNA-seq, we utilized the RT-gPCR to get the relative expression
105 level on related genes which we took care of. Based on the quantity of RNA, we got the cDNA by reverse
106  transcription reactions with a kit called PrimeScript RT reagent Kit with gDNA Eraser (Takara Biotech,
107  Dalian, China), the actin gene was used as internal controls, which was the actin of Tartary buckwheat. The
108  primers were designed by NCBI and were synthesized by Tsingke company. The real time PCR program
109  consisted at 94°C for 30's, 40 cycles of denaturing at 95°C for 10 s, annealing and extension at 58°C for 20
110  s. Finally, data processing and statistical analysis were used the 244 method [18] to analyse the relative

111 expression level of genes.
112 3. Results

113 3.1. De novo assembly, classification of clean reads in each sample

114 As shown in Table 1, the total number of genes was 62,637, and the total GC percentage was 41.20%.
115  The length of N50 was 1,596 bp, revealing that the assembly quality was not half bad, so we could take use
116  of the assembly results to carry out the next experiments. In addition, we got the length distribution graph
117  of 8 samples summary, the length of most genes was between 200 bp to 299 bp, and the number of genes
118  was about 16,857 (Fig. 1; 2).

119 Atotal of 209,158,434 raw reads were generated, after filtering the reads, we got a total of 205, 227,

120 656 clean reads, the Q20 value of all clean reads was over 97%, and the Q30 value was over 94%. All clean
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121 reads had been deposited into the Sequence Read Archive (SRA) under the accession of PRINA418602,

122 NCBI (https://www.ncbi.nlm.nih.gov/geo/).

123 3.2. Unigene Functional Annotation

124  3.2.1. Four big database annctation statistics

125 We got the whole of 62,637 unigenes, which were searched against 4 main databases, including Nr,
126 Swissprot, KOG and KEGG, the final annotated results were showed in Table 2. Among the whole unigenes,
127 33,495 unigenes (53.47%) were annotated, while 29,142 unigenes(46.53%) could not be annotated in any
128  databases. Among the annotated unigenes, 33,158 unigenes (52.94%) were in Nr database, which contained
129  non-redundant protein sequence with entries based on BLAST tool [19], 25,430 unigenes (40.60%) were in
130  Swissprot database, and 21,489 unigenes (34.31%) and 13,620 unigenes (21.74%) were in KOG [18] and
131  KEGG [20] database, respectively. As shown in Fig. 3, 10,865 unigenes could be annotated in four
132 databases, so it gave us a notice that these unigenes might be superbly vital to life activities in Tartary
133 buckwheat.

134  3.2.2. Distribution statistics of near source varieties analysis

135 Homologous sequences means some similar sequences or some sequences can be somewhat compared
136  with. If two aligned unigenes had many accordant sequences, they might have similar functions [21]. As
137  shown in Fig. 4, compared with Fagopyrum tataricum, the largest number of homologous sequences was
138  Beta vulgaris subsp. vulgaris, which had 6,195 homologous unigenes, the second was Vitis vinifera with
139 2,984 homologous unigenes, and the third was Theobroma cacao with 2,299 homologous unigenes.

140  3.2.3. KOG function and gene ontology (GO) classification of unigenes

141 The KOG database is a protein pool which contains many secondary databases, it has a lot of
142 sequences classified into functional categories, and it has 78,096 protein databases, where 24,154 proteins
143 from Arabidopsis thaliana (Ath), 17,101 from Caenorhabditis elegans (Cel), 10,517 from Drosophila
144  melanogaster (Dme) and 26,324 from Homo sapiens (Hsa) [22]. Among the 62,637 unigenes in the final set,
145 21,489 unigenes were annotated and classified into 25 KOG categories, the largest group of unigenes
146 (5,243 members, 21.97%) was assigned to the R class (General function prediction only); T class (Signal
147  transduction mechanisms) accounted for 2,675 unigenes (11.21%); O class (Posttranslational modification,
148  protein turnover, chaperones) accounted for 2,326 unigenes (9.75%); with the number of 9 unigenes
149  (0.038%), N class (Cell motility) was the smallest (Fig. 5; Table S1). It is known that different varieties

150  have different conditions so that they can yield a large of different classifications [23]. We may find some
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151  useful genes in V class (defense mechanisms) of salt-stress buckwheat. This will be of value for future
152  studies on salt-stress mechanism in Fagopyrum tataricum (L.) Gaertn.

153 With the help of BLAST2 GO software, we completed the search of GO database and facilitation of
154  global analysis of gene expressions. GO classification was carried on the annotated unigenes which showed
155  that mainly involved three biological functions: 59,409 (94.85%) unigenes annotated to “biological
156  process”, 37,902 (60.51%) unigenes annotated to “cell component”, 21,526 (34.37%) unigenes annotated to
157  “molecular function” (Table S2).

158 Using the GO function classification, the global unigenes in 3 biological function categories were
159  divided into 47 biological function subgroups. Among the global GO classifications, the most number of
160  genes is in “metabolic process”, which is assigned with 12,473 (21.00%) unigenes, while that in cellular
161  component is “cell”, which is assigned with 9,128 (24.08%) unigenes, and that in molecular function is
162  “catalytic activity”, which is assigned with 10,560 unigenes (49.06%) (Fig. 6; Table S2).

163  3.2.4. SSR analysis of F. tataricum

164 We identified 3,355 SSRs obtained from 62,637 sequences totaling 56,788,193 bp. A total of 3,025
165  sequences contained SSRs, in which 289 sequences contained more than a single SSR, and 121 SSRs
166  exhibited in compound formation. The most abundant SSR type was tri-nucleotide (1588, 47.33%),
167  followed by di-nucleotide (1234, 36.78%), tetra-nucleotide (294, 8.76%), hexa-nucleotide (144, 4.29%) and
168  penta-nucleotide (95, 2.84%) (Table 3).

169 The repeat counts range from 4 to 15+ SSRs with 5 repeats were being the most abundant, followed
170 Dby those with 6 repeats. Among the whole SSRs, AT/AT was the most abundant motif (20.10%), followed
171 by AAG/CTT (14.10%), and the third was AG/CT (13.40%). The results were better comparing to the SSRs
172 and GC distributions in Arabidopsis [24]. We believed that our analysis could provide a solid foundation
173 for the future study (Fig. 7).

174  3.2.5. Identification of differentially expressed genes

175 Aimed at 8 samples, we obtained the expression profile data by RNA-seq, some salt-related genes
176  predicted to participate in this salt stress process. We got many DEGs (differentially expressed genes). As
177  shown in Fig. 8, green pillar meaned that relative expressions were down regulated, red pillar meaned that
178  relative expressions were up regulated. For getting an intuitional view between control and NaCl solution
179  treatment, we tidied up the raw data and made Venn diagrams (Fig. 9). There were 42 (0.30%) common

180  unigenes in four groups, which mostly showed that these 42 unigenes were all salt-related. The detailed
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181  unigenes were showed in Table S3.

182  3.2.6. The differences between samples expresses in GO/Pathway

183 We completed GO term enrichment by Blast2GO for further understanding the biological function of
184  DEGs. Most of up-going DEGs under salt treatment were abundant in ‘cell morphogenesis’, ‘cellular
185  component morphogenesis’, ‘oxidation-reduction process’, ‘catalytic activity’, ‘cellular process’,
186  ‘metabolic process’, ‘single-organism process’, ‘binding’ and ‘cell part’. And the down-going DEGs under
187  salt treated conditions were ‘growth’, ‘localization’, ‘cellular component organization or biogenesis’,
188  ‘catalytic activity’, ‘membrane part’ and ‘organelle part’. These results suggest that the biological functions
189  of Tartary buckwheat may be activated by salt stress (Fig. 10 A-D; Table S4 A-D).

190 For further predicting which pathways these DEGs may be involved in, we conducted KEGG
191  enrichment analysis. The consequences revealed that the DEGs were overrepresented in pathway terms
192  ‘Plant hormone signal transduction’, ‘Biosynthesis of secondary metabolites’ and ‘Metabolic pathways’
193  (Fig. 11 A-D; Table S5 A-D).

194  3.2.7. ldentification of transcription factor families

195 Transcription factors (TF) usually played vital roles in growth and development processes of plants.
196  Collecting data indicated that many TF families were involved in abiotic stress responses [25]. Though
197  PlantTFcat online tool, we identified 57 transcription factor families, including 7,208 unigenes. The top of
198 10 most families were bHLH (741, 10.28%), NAC (541, 7.51%), MYB (430, 5.97%), WRKY (372, 5.16%),
199 B3 (360, 4.99%), FAR1 (320, 4.44%), ERF (314, 4.36%), C3H (301, 4.18%), bZIP (296, 4.11%) and C2H2
200 (288, 4.00%) (Fig. 12; Table S6).

201  3.2.8. \erification of differentially expressed genes by Real-Time PCR

202 To validate the facticity of expression profile data obtained by RNA-Seq, we carried out real-time
203  PCR analysis on nine unigenes which were related to salt stress: SOD [26], POD [27], APX [29],
204  SR(salt-related), Na'/H' [29] and SOS (salt overly sensitive) [30]. The SOD-related genes contained
205  Unigene0023096 and Unigene0017446, the POD-related genes contained Unigene0011757 and
206  Unigene0057231, the APX-related genes contained Unigene0029688 and Unigene0060321, the SR
207  (salt-related) gene contained Unigene0009545, the Na'/H" gene was FtNHX1 of Unigene0036375, SOS
208  (salt overly sensitive) gene was Unigene0038654. We got each primer (Table 4) from NCBI primer tool

209  (https://www.ncbi.nlm.nih.gov/tools/primer-blast/). Also, we got the Actin [31] sequence of F. tataricum

210  and the primer for RT-gPCR. They were chosen to act qualified by real-time PCR and were selected by
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211 RNA-Seq analysis. The results showed that the expression data from RNA-seq were accurate and reliable
212 (Table S7). In addition, Table S7 showed that the relative expression of Unigene0009545 and
213 Unigene0057231 in M1 was increased significantly under salt stress compared with the control, which was
214  increased by 99.74% and 294.61%, respectively, while that of Unigene0023096 and Unigene0060321 in
215 M2 was increased significantly under salt stress compared with the control, which was increased by
216 211.48% and 73.08%, respectively. Therefore, we speculate that these four genes of new strains in Tartary

217  buckwheat may be related to salt tolerance.
218 4. Discussion

219 There are more than 1 billion hm? of saline soil in the world [32]. However, saline soil is an important
220  land resource. In addition, salinization can also reduce crop yields. Therefore, it is urgent to improve crop
221  salt tolerance or reduce saline soil. On the former issue, the urgent research in recent years has focused on
222 the mechanism of salt tolerance in plants [33]. On the latter issue, soil salinization assessment is the
223 premise, which can reveal the basic situation of soil salinization in this area [34]. Prevention and control
224 has become the mainstream method to reduce saline soil. In recent years, transcriptome analysis has
225  become more and more popular, such as maize (Zea mays L.) [35] and Spodoptera litura [36], which
226 provides a comprehensive survey of gene expression changes and some insights into specific biological
227  processes [37]. On this basis, we carried out transcriptome analysis to understand the mechanism of salt
228  response in Tartary buckwheat.

229 We previously found that Chuangiao NO.1 was more salt tolerant than Chuangiao NO.2, then planted
230  them in saline soil and obtained two new strains: Chuangiao NO.1-1 and Chuangiao NO.2-1. By de novo
231  technology study on two varieties and two new strains of Tartary buckwheat, we got 62,637 unigenes with
232 N50 length of 1596 bp and total length of 56,788,193 bases. Assembly quality can be evaluated by N50
233 value [38]. According to other reported transcriptome data, Wu et al. [39] found that the salt stress response
234 transcriptome yielded 57,921 unigenes with N50 length of 1,400 bp and a total length of 44.5 Mb bases in F
235  tataricum. We totally obtained 62,637 assembly unigenes, 33,495 (53.47%) were annotated in four big
236  databases, our high-throughput RNA-seq yielded more unigenes with slightly shorter N50, and the largest
237  number of annotated unigenes was the ‘biological process’ group, with the number of 59,409 (94.85%).
238  Also, ‘metabolic process’, ‘cellular process’, ‘single-organism process’ and ‘biological regulation” were the
239  top four GO sub-categories, and ‘metabolic process’ and ‘biological regulation’ were overrepresented under

240  salt stress. Many genes are related to two stress reaction processes. In addition, the results of KOG
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241 classification showed that metabolic pathways were overexpressed in terms of ‘General function prediction
242  only’, ‘Posttranslational modification, protein turnover, chaperones’ and ‘Signal transduction mechanisms’.
243 This provides more important information for the future study on molecular mechanism of salt tolerance in
244  plants.

245 The comparison of gene expression patterns between control and salt treatment group: WT1-CK VS
246 WT1-T, M1-CK VS M1-T, WT2-CK VS WT2-T, M2-CK VS M2-T, there were 4049 DEGs, 4167 DEGs,
247 6752 DEGs and 2239 DEGs, respectively, all containing low and high expression genes. Then, we got 42
248  common DGEs in the above groups. The number of DEGs in each sample was larger than that in
249  Arabidopsis [40]. It indicated that these 42 common DEGs may be related to salt treatment.

250 As shown by the results of transcription factor (TF), bHLH [41], NAC [42], MYB [43] and WRKY
251  [44] have the first four gene. That is to say, when exposed to salt stress, the transcription factors dealing
252 with this stress belong to the aforementioned TF families. The results showed that many genes related to
253  salt stress might be found in F tataricum.

254 bHLH is an important transcription factor involved in some processes of environmental stress
255  response [45]. OrbHLH2 was cloned from Oryzara fipogon Griff by Zhou et al. [46], which is highly
256  homologous to ICE1 protein. We obtained 741 DEGs belonging to the bHLH transcription factor family,
257  such as Unigene0005747 and Unigene0006105. NAC protein was unique and numerous to plants, the
258  researches showed that the transcription factor had a number of functions in some ways. A large amount of
259  evidence indicated that NAC transcription factors activated or inhibited target gene expression in biological
260  damage, such as pathogen infection and other biological damage, such as high salt, drought, low
261  temperature, ABA and mechanical damage, etc. Also, this transcription factor was related to salt stress.
262  Ganesan et al. [47] found that AMNAC1 played an important role in early salt stress response and long-term
263  salt regulation in mangrove plant Avicennia marina. A total of 541 DEGs were obtained, such as
264  Unigene0031578, Unigene0033494, etc, belonging to the NAC transcription factor family. As an important
265  transcription factor, they may play important roles in salt tolerance of F. tataricum. MYB transcription
266  factors are related to plant development, secondary metabolism, hormone signal transduction, disease
267  resistance and abiotic stress tolerance [48]. According to the study of Zhang et al. [49] in Arabidopsis, high
268  salt stress activates MYB-related gene AtMYBL that is highly expressed. Unigene0027989 and
269 Unigene0027988 are the most important expression genes. They belong to the MYB transcription factor

270  family. We can obtain many genes that response to MYB transcription factor of F tataricum under salt
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271  stress. As an important transcription factor superfamily, WRKY transporters are involved in response to
272 environmental stimuli, such as high salt, low temperature, etc [50]. This transcription factor in F. tataricum
273 is highly expressed under salt stress, which has the complexity and importance of stress regulation.
274 Unigene0043192, Unigene0043195 and Unigene0043300 in F tataricum have high similarity in Oryza
275  barthii, and they are highly expressed under salinity stress. In conclusion, bHLH, NAC, MYB and WRKY
276 are the most common transcription factors under salt stress in F. tataricum. Therefore, we can conclude that
277  among these four transcription factors, more salt-related genes can be found, which work together to
278  respond to salt stress in F. tataricum.

279 Salt stress increased the activities of antioxidant enzyme (SOD, POD, APX) and improved the
280  adaptability of plants to adversity, such as cotton [51] and maize [52]. The relative expression levels of
281  NHX1 and SOS1 genes were increased, such as the overexpression of AeNHX1 gene in Arabidopsis plants
282  [53], which could improve the salt tolerance of Arabidopsis thaliana; SOS1 could also improve the salt
283  tolerance in S. pombe [54]. The corresponding genes were higher expressed in F. tataricum. In addition, the
284  expression levels of FINHX1 and FtSOS1 were higher under salt stress. These salt-related genes were found
285  and clarified in F. tataricum, which helps us understand the salt tolerance mechanism in plants. The salt
286  tolerance of new strains Chuangiao No.1-1 and Chuangiao No.2-1 was higher than that of the original
287  varieties. Under salt stress, the relative expression of Unigene0009545 and Unigene0057231 in Chuangiao
288  No.1-1 and that of Unigene0023096 and Unigene0060321 in Chuangiao No.2-1 was increased significantly.
289  The high salt tolerance of new strains in Tartary buckwheat may be related to the high expression of these

290  four genes.

291 5. Conclusion

292 Though de novo, we generated and annotated a salt-responsive transcriptome of F tataricum. Though
293  RNA-seq, we obtained the DEGs of 8 samples. Genome-wide assay of the transcriptional differences
294  between control and salt treatment group led to the identification of many key regulatory factors in salt
295  reaction mechanism. We also found some genes related to antioxidant enzymes and important gene
296  sequences under salt stress. In addition, we have selected two new salt-tolerant strains, which provide a
297  more reasonable explanation for the study on salt tolerance mechanism. The results will help us to
298  understand the salt tolerance mechanism in plants. The transcriptome data obtained can provide molecular
299  and genomic information for future research.

300
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Table 1. Characteristics of unigenes.

Item Number
GenesNum 62637
GC percentage 41.20%
N50 1596
Max length 16598
Min length 201
Average length 906.62

Total assembled bases 56788193
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Table 2. Mgjor Characteristics of de novo assembled datain 8 samples.

Sample Before After Filter Reads Before Filter After Filter GC Q20 ( % ) Q30 (% )

Filter Num ( % ) Data(bp) Data(bp) content

Reads (%)

Num
WT1-CK 31341726 30797606(98.26%) 3917715750 3849700750 46.60%  97.95% 94.68%
WT1-T 26652830 26065952(97.8%) 3331603750 3258244000 46.83%  97.89% 94.57%
M1-CK 25401950 24813440(97.68%) 3175243750 3101680000 47.05%  97.96% 94.72%
M1-T 21751536 21182362(97.82%) 2718942000 2647795250 46.94%  97.96% 94.70%
WT2-CK 26733004 26150598(97.82%) 3341625500 3268824750 46.99%  97.77% 94.27%
WT2-T 27379842 26838652(98.02%) 3422480250 3354831500 47.61%  97.87% 94.48%
M2-CK 22927220 22524706(98.24%) 2865902500 2815588250 47.22%  97.88% 94.52%
M2-T 27330326 26854340(98.26%) 3416290750 3356792500 47.20%  97.84% 94.40%

Notes: Q20 (%) and Q30 (%) are the percentages of reads with Phred scores over than 20 and 30, respectively. GC content (%) means
G+C bases as the percentage of totd bases; WT1-CK, M1-CK, WT2-CK, M2-CK and WT1-T , M1-T, WT2-T, M2-T represent control

and sat-trested samples respectively.
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Table 3. Type statistics of SSRs.

Stat Item Num
Total number of sequences examined 62637
Total size of examined sequences (bp) 56788193

Total number of identified SSRs 3355

Number of SSR containing sequences 3025
Number of sequences containing more than 1 SSR 289
Number of SSRs present in compound formation 121

Di-nucleotide 1234

Tri-nucleotide 1588
Tetra-nucleotide 294
Penta-nucleotide 95
Hexa-nucleotide 144
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Table 4. RT-gPCR primer names and primer sequences.

Primer Name Primer Sequences (5'-3')

Actin-F GCTGGATTTGCTGGAGATGATGC
Actin-R CTTCTCCATGTCATCCCAGTTGCT
23096-F GTGGAAGAAGGAGAAAACAAATTCA
23096-R GAATCTTTCCCGTCTCCGGC
17446-F CGAAAGGAAACTCTGGAGGACA
17446-R CTTGTGTTGCTGATGTTGGGA
11757-F GGCCCAAAGTGTCATCGGA

11757-R GAGGTCAGACATGATTGCTCCA
57231-F AAAGGGATGAAGTGAGCTAGGAAA
57231-R GATCTCTCCCTTGACCGGCT
29688-F GCTTCTCTTGAGCTTTGCTGT
29688-R TCTGTTGGGGAACACCGAGA
60321-F GCCGTTGATCTTGTTCTGGGT
60321-R CCAACTTTGGGTCCGGTTTG

9545-F CAGAAGAGCCAGAAACTCGGAA
9545-R CCCAATTAGGTCTGCTTCTGC
36375-F CGTTGCTAGGACGCAATGTTCCA
36375-R ACAGTCCACGTCGGATGCCTTAT
38654-F CCTTACACCGTAGCTTTGCTC

38654-R

CCGGAAGAAACACAGCCAACA
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Number of Unigenes

KOG Function Classification of Fagopyrum_tataricum-Unigene.fa Sequence

ABCDEFGHI! JKLMNOPQRSTUVWYZ

Function Class

A: RNA processing and modification

B: Chromatin structure and dynamics

C: Energy production and conversion

D: Cell cycle control, cell division, chromosome partitioning
E: Amino acid transport and metabolism

F: Nucleotide transport and metabolism

G: Carbohydrate transport and metabolism

H: Coenzyme transport and metabolism

I: Lipid transport and metabolism

J: Translation, ribosomal structure and biogenesis
K: Transcription

L: Replication, recombination and repair

M: Cell
N: Cell motility

O: Posttranslational modification, protein turnover, chaperones

P: Inorganic ion transport and metabolism

Q: y i X is, transport and

R: General function prediction only

S: Function unknown

T: Signal transduction mechanisms

U: Intracellular trafficking, secretion, and vesicular transport
V: Defense mechanisms

W: Extracellular structures

Y: Nuclear structure

Z: Cytoskeleton
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