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Sequencing and analysis of transcriptome to reveal regulation gene expression in
different tissues of Codonopsis pilosula under drought stress
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Abstract: Objective Transcriptome sequencing was performed on leaves, stems and roots of Codonopsis pilosula under different drought
stress levels to explore the regulation of different genes and enzymes related to polysaccharide synthesis in C. pilosula under drought stress.
Methods Illumina HiSeq 2500 high-throughput sequencing technology was used to sequence the leaves, stalks and roots of C. pilosula in
the control (85%—90%), light (65%—70%), moderate (50%—55%), and severe (35%—40%) drought treatments and establish cDNA
database. Unigene was obtained by de novo splicing, and further biochemistry analysis was carried out. Results A total of 51 477, 29 896,
33479, 35912, 47 378,18 649 and 31 833 were annotated by non-redundant protein sequence database (NR), clusters of orthologous group
for eukaryotic complete (KOG), gene ontology (GO), Swiss-Prot, eggNOG, Kyoto Encyclopedia of genes and genomes (KEGG) and Pfam
databases respectively. A total of 89 369 DEGs were screened from nine difference groups. GO enrichment analysis showed that DEGs of
leaf, stem and root weight were distributed basically the same in GO functional annotations, mainly focusing on cells, cell parts, cell
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processes, metabolic processes, binding proteins, catalytic activity and other functions. KEGG pathway enrichment results showed that
DEGs were significantly enriched in the biosynthesis of unsaturated fatty acids and phenylpropanol under drought stress. In the stem, DEGs
were mainly enriched in the biosynthesis of phenylpropanoid, cutin, suberine and wax, starch and sucrose, monoterpene. Light drought could

up-regulate the expression of key enzyme genes of polysaccharide synthesis pathway in leaves, which was the basis of promoting

polysaccharide accumulation in C. pilosula. Conclusion Through transcriptome sequencing, the expression of differential genes in
different tissues of C. pilosula under drought stress was reveal, and the regulation of drought on polysaccharide synthesis of C. pilosula was
analyzed, providing irrigation reference and genetic basis for cultivating high-quality C. pilosula.

Key words: Codonopsis pilosula (Franch.) Nannf; drought stress; transcriptome sequencing; differentially expressed genes;
differential metabolic pathway; biosynthesis of polysaccharides from Codonopsis pilosula
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HI7E LLD R SR, IR T S ia R

4% UGDH F1 RHM % i 35 R M T 35 B v 2 A £
UDP-% ¥ B 43 f# >y UDP-7 4 Wi S R e A1 UDP-4-
Jii & -6- Mt 5 -D-Hi & bE, IRt — P RE GAE BEEA
fHE 4k, UDP-7 2 5 1% T A1 UDP-2f= LR S R I 1 %
fbo I LLD. 25 SLD PAK#R RMD. RSD 43
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#3 EREFEEEE KEGG &R
Table 3 Significantly enriched KEGG pathway of DEGs
MK FEEE KEGG &% JEE 1D P1E
nt RETR HHM R k003050 4.19X10°5
ESL ko04145 1.71X10-4
AL BERR 1L ko00190 6.74 X104
AN AN g TR A= ik ko01040 1.18X10-3
S tRNA Y4 R ko00970 1.38X10°%
TR HEIER-RE&EA ko00196 6.41X10°8
AR I 7 R AR k001040 1.41X105
RINGEEIE R ko00940 3.84X10°5
Hri AR A ko00564 8.83x107%
H R A ko00561 1.48X10°%
HETF AR k000190 4.90%x10°8
KA E R ko00940 2.02X10-5
PR DX R A B ko04141 9.45X10-5
KA k003010 1.31X10*
el ko04145 1.33X10-4
= BRETR KA A R ko00940 1.67X10-22
A B A ko00500 4.42X10°8
FIEF IS ko00460 4.89X10°
FARE A YA ko00902 1.37X10°
o- E TR AR k000592 2.88X10°°
TR KA E R ko00940 2.23X108
FE) -5 Ji B LA ko04626 1.63X107
FAR L BRI E A R ko00073 1.27X104
TE AT R FE B A U ko00500 1.43X10-4
FIEF IR ko00460 1.95X 104
HETH R EIE R ko00940 2.23X10°8
FA - SRR E DA R ko00073 1.27X104
KBS R k000902 2.09X10-5
AT IR B A ko00500 2.91X10*
I R A ko00591 2.69X 107
i BRET5 B A R ko00941 7.62X10°
K EI B R ko00940 2.15%X10°®
ZROHE SRR AT A A R ko00945 6.37X10°°
HAEER-REEA ko00196 1.67X105
HYHEFES S ko04075 6.78X10°°
TR B S R SR AR A R ko00966 0.00
RN R ko00940 2.70X10°6
HYHEFES S ko04075 1.03%X10°®
o S R A ko00592 3.24X10°
A R ko00941 6.91x10°5
HETF W e O SRR SR AR R ko00966 0.00
R R ko00940 1.55X107
NEEH-R&ER ko00196 8.26X10°®
B A A ko00941 2.23X10*
o EE A ko00561 3.88%X107%
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Fig. 5 Biosynthetic pathway of CPPs
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Table 4 Related enzymes biosynthetic of CPPs
KEGG H:H &R filg 44 F5 1D

sacA -1k e SR I TRINITY_DN21667_c0_g1_il 2
UGP2 PR T TR 0 4 W AR I R AL g TRINITY_DN34312 ¢0 g1 i1 1
SPS TRV IR & TRINITY_DN24615 ¢c0 g1 i4 2
SS FERE AT TRINITY_DN22043 ¢0 g1 i10 3
galE SR 4 W 4-22 W) S A I TRINITY_DN23680 c5 g2_i5 4
GAE JREF - WIS TR 4-2% 1) S M T TRINITY_DN19588 c0 g1 _il1 3
UGDH JREF-F & B 6- Mt S TRINITY_DN24858 ¢2 g1 i2 5
AXS JRAEF- S HEIAE & g TRINITY_DN25053 c0 g1 i3 1
UXE PR -Bhr AR B 4-72 17 44 g TRINITY_DN26066_c1_g2_i6_1
RHM SRR % WE-4,6 W82 i K g TRINITY_DN22301 c0 g1 i4 5
pgm AT BB IR A TRINITY_DN6424 c0 g1 i1 1
GPI 1 %1 W -6- TR v A I TRINITY_DN23907 ¢c0_g1_i3 2
manA H 55 bE-6- TR v K i TRINITY_DN28223 ¢c0_g1_i8 4
PMM PR H fR AL AL A TRINITY_DN44308 c0_g1_il 6
GMPP H -1 - S i TRINITY_DN30213 ¢0 g3 i1 1
GAPDH TR H 7oh e ot TRINITY_DN3646_c0 gl i1 6
UXS1 SRR B TR A W I I 0 2 g TRINITY_DN22361 c0_g1_i9_2
UER1 3,5- 2 ] S AL g 4-30 5 TRINITY_DN24529 c0_g4_il 4
HK CLpE G TRINITY_DN18697_c0_gl_i1_5
scrk SR TRINITY_DN30863 c1 g2_i3 1
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Fig 6.

biosynthetic in leaves, stems and roots under different

Expression levels of genes related to CPPs

drought stress levels
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Fig. 7 Relative expression of four genes in leaves, stems
and roots of C. pilosula under drought stress
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