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Abstract  Abstract In this study, transcriptome analysis was conducted to collect various information from
Fagopyrum esculentum and Fagopyrum tataricum during the early germination stage. Total RNA was extracted from
the seeds and at 12, 24, and 36 hrs after germination of Jeju native Fagopyrum esculentum and Fagopyrum tataricum
and sequenced using the Illumina Hiseq 2000 platform. Raw data analysis was conducted using the Dynamic Trim
and Lengths ORT programs in the SolexaQA package, and assembly and annotation were performed. Based on
RNA-seq raw data, we obtained 16.5 Gb and 16.2 Gb of transcriptome data corresponding to about 84.2% and 81.5%
of raw data, respectively. De novo assembly and annotation revealed 43,494 representative transcripts corresponding
to 47.5Mb. Among them, 23,165 sequences were shown to have similar sequences with annotation DB. Moreover,
Gene Ontology (GO) analysis of buckwheat representative transcripts confirmed that the gene is involved in
metabolic processes (49.49%) of biological processes, as well as cell function (46.12%) in metabolic process, and
catalytic activity (80.43%) in molecular function In the case of gibberellin receptor GID1C, which is related to
germination of seeds, the expression levels increased with time after germination in both F. esculentum and F.
tataricum. The expression levels of gibberellin 20-oxidase 1 were increased within 12 hrs of gemination in F.
esculentum but continuously until 36 hrs in F. tataricum. This buckwheat transcriptome profile analysis of the early
germination stage will help to identify the mechanism causing functional and morphological differences between
species.
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Fig. 1. Analysis diagram

2.4 short read?| MXz2| L Assembly

71 E EAlo] 4EH short reads®] WA G S
213 SolexaQA package®] DynamicTrim¥} LengthsORT
Z2S ARESIT [19]. AAE LS Fet
cleaned readsE ©]-8-3l Velvet(version 1.2.08)¥} Oases
(version 0.2.08) Z=Z 19| protocol®] e} assemblyS
T3ttt [20, 21].

2.5 Annotation2} read mapping
NCBI NR9| plant DB2| o}n| =4k 493} BLASTPS
53 annotations F-SFATE A 2EZA](Gene
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Al 412 illumina HiseqS &-83lo 4343}

read mapping

=
Wy} it 3-35 2F 19Gb2] RNA-seq raw dataS
131931, data trimming £4S $3F9 raw data<]
7k 84.2%¢l sFsH= 16.5Gb,. 83.5%¢] slEEh=
16.2Gb<] transcriptome datas 2R 3}F3ACE 74| W)
U A ZZ2HE 3138 raw sequencing data®] quality |
A 4 trimming S A& F g ok 8-S e
Zth (Table 1). FAvEe] T4 12, 24, 362319
clean reads % 22,681,819 (90.88%), 18,769,322
(90.91%), 22,555,484 (91.53%), 24,476,647 (91.57%)
ol ti¥t 3-33.9] £4}, 12, 24, 36A17F2] clean reads

Table 1. Summary of RNA-seq and read mapped to the reference transcriptome

Fagopyrum esculentum Fagopyrum tataricum
Q
M
Ohr 12hr 24hr 36hr Ohr 12hr 24hr 36hr

Total raw reads 24,958,669 20,646,607 24,643,447 26,730,228 21,259,295 26,378,937 23,353,481 24,752,476
Total clean reads 22,681,819 18,769,322 22,555,484 24,476,647 19,141,252 23,975,499 21,264,245 22,519,503
(90.88%) (90.91%) (91.53%) (91.57%) (90.04%) (90.89%) (91.05%) (90.98%)
Manped reads 20,866,876 18,060,237 21,595,923 22,772,737 17,021,644 21,335,181 18,770,575 20,667,958
PP (92%) (96.22%) (95.75%) (93.04%) (88.93%) (88.99%) (91.05%) (91.78%)
Unique match 3,620,627 3,471,180 4,582,323 5,085,253 2,964,335 3,788,223 4,509,937 5,168,682
Multi match 8,029,323 8,420,326 9,892,937 10,213,242 8,401,215 8,919,538 10,013,322 11,113,829
Unmapped reads 9,216,926 6,168,731 7,120,663 7,474,242 5,656,094 8,627,420 4,247,316 4,385,447
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Table 2. Assembly results of buckwheat RNA sequencing data

Length (bp) of transcripts

Hash length Data no. transeripts
Sum. of bp Min Max Average N50
Total Transcripts 89,118 149,834,177 200 17,607 1,681 2,563
K-mer=65 i
Representative 43,494 47,552,980 200 16,863 1,093 1,923
transcripts
T 19,141,252 (90.04%), 23,975,499 (90.89%), Table 3. Distribution of total and representative

21,264,245 (91.05%), 22,519,503 (90.98%)7H o]t} FL3t
mapping¥ reads T FEWES Hit 20,823,943
(94.25%)78  olv dil¥ 333 i 19,448,839
(89.49%) 7ot} wolgAd Fdudy} ti# 3-35=
AAASFE 90%0] 3l Bdste datas SE ST

3.2 Assembly

Table 1914 &R¥E dataE 7]%Z de novo
transcriptome assembly S 212§t A7}, 49 k-mer=
65% LEREO ™ 28 assembly W= Table 2014
HojFa gtk dA] AARA|(total transcripts)= 89,118
MR A AR ©] Ale] == 149.8Mb, F02ke] it
ol 1.68kb, LTI N50-& 2,563bpe] AL 2lated
ol A AAANA FEADES AAT HEAA HdA
A(representative transcripts)™= 43,4947, AA] HA}

Aol Abo]== 47.5Mb, frdAke] iAol 1.09kb,
12]al N50 1,923bpz YFERSITE i3EZQ] HAHA
(representative transcripts)®] Aold HE¥XEE B, U]

A A} (representative transcripts)i= 18,8857 2
| 23S #1d 4= QlUc(Table 3). T
gk 4.5kb ©]’39] transcriptsi= 68370 & 4.0~4.5kb T3t
o] FzbE) 28] o] Bt B oz Bk FHT ¢
A2)7} ool wX]= Gl dis] Halg =i
unigene®| 7N 57,9217, HAA|ALO]ZE 44.5Mb,
N502 1,400bp2 - Aol srw FAze] 74
AA Alelz= - N50 Ako]=$} Hluws] ®H o,
nk A Apo] =9} N50-& 2
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Table 4. Summary of functional annotation

transcripts length

Length (bp) Total transcripts Reﬂ:::g:e
200 ~ 500 22,132 18,885
501 ~ 1000 14,133 8473
1001 ~ 1500 12,085 4,854
1501 ~ 2000 11,144 3,808
2001 ~ 2500 9,141 2,745
2501 ~ 3000 6,831 1,786
3001 ~ 3500 4,622 L112
3501 ~ 4000 3,078 660
4001 ~ 4500 1,974 398
4501 ~ 3,975 683

Total 89,115 43,494

3.3 Functional Annotation
a3 R v fEzke] giEAl A
A}|(representative transcripts)2] G- 43,4947]| 2 gene
annotationS 913 NCBI NR<| plant DB<] amino acid
sequence®} BLASTP (filter”]<=: e-value < le-10, Best
hits), Phytozome v9, GO<] amino acid sequence<}
BLASTX (filter”]5=: e-value < le-10, Best hits)S ©]
83} gene annotations -3} T 43,494719] &
291 HA}Al|(representative transcripts) 5o 23,165
(53.26%) 707} annotation =1 2™, Genebank NR->
21,691 (49.87%) 717} old o= dX| g A& Rl
t} (Table 4).
Phytozome,

Assembly &

KOG, KEGG, GO+ 717} 22,433
(51.61%), 21,091 (48.49%), 4,285 (9.84%), 20,931

Data NR plant Phytozome KOG KEGG GO Total annotation
representative 21,691 22,433 21,091 4,284 20,931 23,165
transcripts (49.87%) (51.61%) (48.49%) (9.84%) (48.12%) (53.26%)
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Fig. 2. Species distribution of the matched transcriptome sequences in Phytozome.
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Fig. 3. Gene ontology (GO) classification of buckwheat transcriptome. Unique transcripts
were annotated in 3 categories : biological process, cellular components, and
molecular function.
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