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Abstract: Objective To explore the transcriptome information and key factors of G. crasicaulis in seed germination process.
Methods The transcriptome of the stage before germination, during germination and after germination of G. crasicaulis were
determined by high-throughput sequencing and analyzed by systemic bioinformatics. Results A total of 149 463 unigenes were
obtained, with an average length of 601.88 bp, and 79 412 unigenes were successfully annotated. A total of 6943 genes were
differentially expressed, most of which were up-regulated after germination. Among them, 5188 genes were enriched in the GO and
1815 genes were enriched in the KEGG pathway, most of which were involved in the light reaction, cell wall synthesis, lipid
metabolism and secondary metabolism. The 1—6 nucleotides SSR repeat types were all detected. The frequency of SSR occurrence
was 15.13% and the frequency of appearing was 18.81%. On average, every 3199 bp contained one SSR site. Abundant SSR repeat
types and a large number of SSR repeat types were obtained. Conclusion A large number of genes were involved in regulating the
germination process of G. crasicaulis. Light and plant hormones were important regulatory factors. The special SSR markers
development was effective and reliable through transcriptome information. This study provided a reference for further understanding
of regulation of G. crasicaulis secondary metabolism.
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Fig. 1 Seed germination of G. crasicaulis
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Raw Data was the original sequencing sequence; Clean Data was the sequence data with unconnected base information and low-quality reads; Clean

bases was the length of the sequencing sequence; Q30 was the sequence ratio with a correct base recognition rate of 99.9%; GC content was the

percentage of bases G and C to the total number of bases.
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Fig. 2 NR database comparison of species distribution (A) and transcriptome annotation statistics (B) of G. crasicaulis
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Fig. 3 Venn diagram (A) and cluster analysis (B) of differences in genes
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Fig. 4 GO enrichment analysis
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Fig. 6 Overview of differential metabolism and regulation of seed germination of G. crasicaulis
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Table 2 Statistics of genes of secondary metabolism differences in seed germination of G. crasicaulis

gl MK Unigene ID
FRLEY I c138031 gl . c45781 gl. 73025 g2, 78295 gl. 83550 g2 85219 gl. 86356 gl .
c86437_gl. c88791 g2. ¢88791 g3. c90218 gl. 91573 gl. c72220 gl
SRR [ES ¢58036_g1. c71002_gl. c72874_gl. c77082_gl. c83781 gl. c88058 g2
K% pE €60382_gl. c87017 gl. 87685 g7. c84060 gl. c75929 gl. c579% gl
EES fEHR C78150 g2. 78352 gl. 83697 gl. 87347 gl. c78150 g2. 82795 gl. 85194 g2. 91466 gl
A H 78512 gl. c91042 gl. 92844 gl. ¢22615 gl. c23197 gl. c77524 gl
AR 73778 gl . 78150 g2 . 82795 gl . 84710 g5 . 84821 gl . 89944 g1 . 87676 g3 -
€71055_g1. c72557 gl. c88350 gl. c91094 g3. c91236 gl. c91389 gl
o AR R c115908 g1 . 78333 gl . C79684 g1. 81984 gl. 82836 gl. 89408 gl. 84143 gl .
C73646_g1. c77776_gl. c78333 gl. c81984 gl. c82248 gl
kS €78035_gl. c79606_gl
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Table 3 Statistics of differences transcription factors in seed germination of G. crasicaulis

T F IR Unigene ID
auxin response factor % Ji €79120_gl. c87440_g2. 88108 _g2. 92223 gl
bHLHZ % c4777_gl. c58783 gl . c67494 gl . c70988 gl . c73410 gl . c73763_gl.

Constans-like zinc finger 5t J&

MY B-domain & ji

WRKY F &

Aux/IAAFK R

bZIP% ik

NAC-domain ji

€74082_gl. c75504_gl. c76385_gl. c76552_gl. 81621 _gl. c82077_gl.
€82275_gl. c85168 g2. cB85884_gl. c86318_gl. 87791 _gl. c90045 g4.
€90348_g2. c91549_g1. c92315_g2. €92326_g2
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€86023_gl. c89086_g2

€52891_gl. c53750_gl. 64634 _g2. ¢69102_g2. c70788_gl. c72886_gl. c73871_gl.
c76657 g3 . ¢76871_ gl . c77785.gl . 78868 _gl . 87554 gl . 89226 gl .
89226 g2 . 90410 g2 . c92614 g4 . 93753 gl . cl1157 gl . 58058 gl .
58204 gl. c71678_gl. c73070 gl. c78921 gl. 88173 gl. c91543 gl

c58288 gl1. c71036_gl. c73043_gl. c81228_gl. c84114_gl. c87193_g2.
89298 gl. c90672_g2. 91537 _g3. 91963 g2

c49894 gl. c67085_gl. c70399_gl. c73381_gl. c78177_gl. c78177_g2.
€78505_g1

c107281_gl. c43787_gl. c54183 gl. c59478 gl. c66443 gl. c70045 gl.
c71762_gl. c74851_gl. c81168_gl. c82073_g3. ¢82280_gl. 82764 _g2.
€85757_gl. ¢85801_gl. c86964_gl. c88245 gl

69925 gl. ¢73805_gl. c83121 gl. c91132_g5. 56905 gl
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Fig. 7 SSR repeat type statistics of seeds of G. crasicaulis
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Table 4 SSRs analyses of seeds of G. crasicaulis
transcriptomic unigenes
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