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Transcriptome Analysis of the Expanded Daughter Root of
Aconitum carmichaelii

GAO Jing"?,LUO Min',LIU Ran',HU Yi-wen', CHEN Li-juan', HUANG Li', WANG Guang-zhi'
(*Pharmacy School of Chengdu University of Traditional Chinese Medicine, Chengdu 611137 ;*Chengdu Pidu District Maternal
and Child Health Care Hospital, Chengdu 611730)

Abstract: Transcriptome sequencing was performed on the daughter root of Aconitum carmichaelii (DR)
to explore the underlying molecular mechanism regulating the root expansion. DR at three time points during
the expansion stages, namely S1 (1 d), S2 (31 d) and S3 (61 d), were harvested for sequencing. The
identified differentially expressed genes (DEGs) were validated by real-time quantitative polymerase chain
reaction (qQRT-PCR). 73600 unigenes were obtained via de novo assembly, including 7555 DEGs that are
differentially expressed by comparative transcriptome analysis. There were 2560, 2171 and 6320 DEGs in the
three pair-wise comparison groups of S2/S1 (S2 with respect to S1), S3/S2 (S3 with respect to S2), S3/S1
(S3 with respect to S1), respectively. KEGG enrichment analysis showed that DEGs were mainly involved
in starch and sucrose metabolism, plant hormone signal transduction, plant-pathogen interaction and
phenylpropane biosynthesis. The genes in starch biosynthesis pathway were up-regulated and these genes in
lignin biosynthesis were down-regulated, which was considered as a sign in the root expansion. The genes
related to auxin, abscisic acid, cytokinin and gibberellin were involved in regulating the process of
enlargement. Through testing a subset of candidate genes in these pathways using qRT-PCR, a pattern similar
to that revealed by transcriptome sequencing was revealed. This study is the first to explore the dynamic

transcriptional changes in the process of DR enlargement, and excavate the related genes involved in the
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regulation of the enlargement process, which provides clues for further research on the molecular mechanism

of DR.

Key words: Aconitum carmichaelii; daughter root development ; expansion process ; transcriptome
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gDNase) it 51| & 16 B A5 2E 17 5 306 5% 5% 58 ¥ I %
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Time PCR Easy™-SYBR Green I i 7] £ i) B 5 76
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Table 1 qRT-PCR primer information

S FR £ LA 24 R S 1 (5-3") TSI (51-3")

Primer name Description Gene name Forward primer(5'-3") Reverse primer(5'-3")
Cluster-5683.29966 WEhE A ACT ACAGGACCAATCAATACTCAC TGGCTTCCCTTAGCACAT
Cluster-5683.36937 B SR AT R 1 1 TIR1 CCATACCACGACTTACACA AATCTCCTTCACTCACTTCC
Cluster-5683.15057 A ZE )i [ SAUR  GCAGTATATGTAGGAGAGGGTGAG CCGAGATGTGAGGTTGACGAA
Cluster-5683.37263 AR R AN T ARF TTGTTTACACCGATCACG TTCTGTCAATGCCTCTTC
Cluster-5683.32278  #Jfi/3 24 AKX HF  ARR-A TTTGGAAGAAGGGGCAGAGG ~ GGATGACAGAGTTGACAGGGG
Cluster-5683.17816  ABA R TTiF454 M1 ABF TGGCGGTATAGTCGGTGAAG TGTAGCGGATTCTCTGTTCTTG
Cluster-5683.10302  JeM A FE AN HAEHIH 4 PIF4 GTTAATCGGTCTATCGCCTCTG ~ ACTTGCTGCTTGGTGTATTCTC
Cluster-5683.36484 1, 4-o- 5N 53 S GBEl  CTTACCGAGCACATCTTGATTATC TGACGAGCCATCCACATTG
Cluster-5683.47197 TER T GLGA GGAGCCAGCAACAACTTACG ~ CCAGACCATAACCACCTTCAATG
Cluster-5683.34778  HiZ&j0H-1-BERR IR T A 58 GLGC GGAGCACAACACATGGAATACT  CGTCCTTCTTCGTCAATCTTCA
Cluster-5683.42210 RN R PAL TAATGAGGCGAAGGTGGAGTT TGCGTGGGTTGATTCAGTCT
Cluster-5683.31175 PR P i S0 il CAD ATCACACCCTCTCTTGCCATT CGCCTATTCCACTTCCACCTA
Cluster-5683.33017 Bl S CYCD3 CGCCTATTCCACTTCCACCTA ~ AGCACCTCATCATCTCCATCTTC
Cluster-5683.30404  KNOXI [l i 55 £ 7 1 KNAT1 CCTTCACATCCTCTTCATCT CAGTCAGCCTGTTCACTAT

2 HR59MH

S FIRERANFERSIHEEER

T, 27 AR 56 Gb B AT RO TE LR
20 %% 5 7 A 73600 45 AL, 41768 4% HLIE A
(56.75%) W] LA HE X ) NR \NT ., Pfam , KOG , Swiss-
prot . KO Fll GO %54 Fu it 2 (& 1A) , 3l iR T

R2 BITRONERAEGITER
Table 2 Transcriptome data of DR

2.1

36304 4% (49.32%) . 19470 4% (26.45%) . 26015 4%
(35.34%) . 7224 % (9.81%) . 26662 4% (36.22%) .
13033 45 (17.7%) F1 26013 %% (35.34%) i IL K . NR
HCE I TR R 2 (0 5L DR (RS b o3 A B TR
BT S ARE-3% (Aquilegia coerulea) 157518 (Macleaya
cordata) 3% (Nelumbo nucifera) 5% (Vitis vinifera) 2E5E

(Papaversomniferum).

o v e oerenmey | EERECATOMMEE  RREAT0OMMEE
e Rawrons Clomds o b PHEBPOGE)  pigtist
Q20 Q30
S1 1 20949881 20104026 6.0 96.97 91.98 45.71
S1 2 23080486 22107075 6.6 97.10 92.23 46.01
S1.3 21781232 20766359 6.2 97.19 92.45 46.03
S2 1 21741614 20851993 6.3 97.18 92.39 45.76
S2 2 22036972 21173324 6.4 97.22 92.55 46.27
S2 3 21639746 21258695 6.4 97.36 92.62 45.52
S3 1 22250881 21277173 6.4 97.07 92.16 45.78
S3 2 20212078 19164699 5.7 97.15 92.39 45.71
S3 3 20604735 19922852 6.0 97.01 92.09 45.77

S1.82.S3 /R 1d.31d.61 diFI] A FARKE AL, R 1. 2. 3FRSANHM I EYFER

S1, S2, S3 indicates the DR sample groups at 1 d.31 d.61 d time points, the same as below; _1,

each group

~2, 3 indicates the 3 biological replicates of
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A': Functional annotated unigenes diagram from 7 databases, percentage is the number of unigenes annotated in the database as a percentage of total

numbers of unigenes; B: Distribution of species in NR databases
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Fig.1 Functional annotation of unigenes
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Table 3 Differential expression gene analysis

Heetl s LERE o PR

Group FIRFEHE  RIBIEHE FeR L
All DEGs Up DEGs Down DEGs

S2 #%tF S1 2560 619 1941

S2/S1

S3AHXFS1 6320 2194 4126

S3/S1

S3 X+ S2 2171 1046 1125

S3/S2

S2/S1:S2 with respect to S1;S3/S1: S3 with respect to S1;S3/S2:S3 with

respect to S2; DEGs: Differential expression genes; The same as below
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Fig.3 Biosynthetic pathway of lignin in DR
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Fig.5 Regulation of related DEGs on expansion process in DR
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