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Comparative transcriptome analysis of differential expression in different tissues
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Abstract: Objective To compare and analyze the transcriptome of ears, leaves and stems of Prunella vulgaris, and excavate the key
enzyme genes related to the secondary metabolism biosynthesis of P. vulgaris. Methods The transcriptome of ears, leaves and stems
of P. vulgaris were sequenced by Illumina high-throughput sequencing technology. Additionally biosynthesis related enzyme gene of
secondary metabolism were identified from differentially expressed genes. Results In the transcripts of three different tissues of P.
vulgaris, a total of 8 270 Unigenes differed significantly between at least two tissues. Kyoto Encyclopedia of Genes and Genomes
(KEGG) enrichment analysis of genes differentially expressed in different tissues showed that the expression of phenylpropanoid
biosynthesis genes varied greatly. A total of 31 triterpenoid biosynthesis-related Unigenes, 16 phenolic acid biosynthesis-related
Unigenes, and 113 P450s-related Unigenes were identified in the differentially expressed genes. Conclusion This study provides a
basis for the subsequent discovery of functional genes related to the secondary metabolism synthesis pathway of P. vulgaris, and plays
a foundation for the regulation of secondary metabolism biosynthesis of P. vulgaris.
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Table 1 Summary of transcriptome sequencing data and assembly results

FE 5 4 FR Clean Read #( & R EEEL GC/% =Q30/% Mapped Reads Mapped Ratio/%

LS 24 651 602 6 202 376 510 50.79 92.78 18 949 065 76.87

- 26 256 420 6 604 827 312 47.04 93.54 21328 376 81.23

£ 25244 197 6 352 679 538 47.64 92.91 19 985 528 79.17
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FERITE 5 R i R IE /K m Rl FE R R /15
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Fig. 1 Venn diagram of differentially expressed genes
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3.3 EFRKEE KEGG RifBEEES
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(Kyoto Encyclopedia of Genes and Genomes) {4 &
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W% E LT I E%ERE T (Enrichment Factor)
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Tkt E R E .
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Table 2 Number of differentially expressed genes with functional annotation in P. vulgaris

Z R RIK R E AR COG GO KEGG KOG Pfam Swiss-Prot Nr
A vs 1 1641 2557 900 2262 3681 3857 4838
FAlivs 2 1456 2282 842 2005 3351 3521 4 396
M vs 2 1276 1917 585 1739 2912 3037 3771
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Table 3 Enrichment KEGG analysis of differentially

expressed genes

FEdh R

KEGG i#4s &4EHT Unigene 1M1

Rifvs it obaRL&ER k000196 017 18
hatEH k000195 023 24
BNARRACH k000360 032 34
B BRI E ko00710 041 45
FNEREWAEBR  ko00940 0.35 k)

REvsZE haR&EA k000196 014 21
batEH k000195 019 28
R A A I k000061 0.3 20
BNARRACH k000360 037 28
WA ESHS k004075 054 55

MvsZ  REEEDEK k000941 012 16
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ZEE R k000904 0.15 10
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Table 4 Differentially expressed genes related to triterpene and phenolic acids biosynthesis of P. vulgaris

BRI RR BEL AR Unigene %5
HMGR 3-hydroxy-3-methylglutaryl-coenzyme A reductase c18751. c27118. ¢32378. ¢33219. 36656
DXS 1-deoxy-D-xylulose-5-phosphate synthase €35015. ¢39254. ¢39417. ¢39530
DXR 1-deoxy-D-xylulose-5-phosphate reductoisomerase €27492
HDS 4-hydroxy-3-methylbut-2-enyl diphosphate synthase ~ ¢37172
HDR 4-hydroxy-3-methylbut-2-enyl diphosphate reductase  ¢38885
chlP geranylgeranyl diphosphate reductase €13110. ¢13359
GGPPS geranylgeranyl pyrophosphate synthase €15502. ¢31225. c41584. 42600
CPS copalyl diphosphate synthase c17207. c34754. c43377. c44761. c23809. c28588
KAO ent-kaurenoic acid hydroxylase c35711
G20 gibberellin 2 ioxygenase €28445. c20434
G200 gibberellin 20 oxidase €12238. c33492. c44811. c46545
PAL phenylalanine ammonia-lyase €28770. ¢34716. ¢38605. c38715. ¢39067. c40679
C4H einnamieaeid-4-hydorxylase ¢35607
4CL hydorxycinnamate: coenzyme A ligase €35363. ¢39574. c40840
TAT tyrosine aminotransferase €28560. ¢31153. ¢35227. c41682. c47688. c49125
R e
A | ' ‘ Aiéﬁfdazgﬁné B

c13359 ¢35607
¢15502

c27492 €38605
c18751
c31225 c38715
c37172
cl7207 €39067
c33219
€38885 c34716
c34754
c35015 c40679
c43377
c44761 c35363
€23809
c32378 c28770
€39254
c13110 c39574
€36656
c44811 c31153
c46545
c41584 c40840
c42600
¢28588 €28560
e ¢35227
33192 c49125
o

27118
28445 c47688
E-S Py t

AREBFIREARFE KRS, AREATREAFEREER . SRR T HEEERE b TR 2EE FPKM )L f5 1) Score (&

e
=

e I

Different columns represent different samples, and different rows represent different genes. The color represents the score value after FPKM normalization

of the gene expression in the samples

2 EBHEZIEE (A) FEERE (B) ROEMARBEXERREEEREST

Fig. 2 Expression profiles clustering of differentially expressed genes among triterpene (A) and phenolic acids (B) biosynthesis of P.

vulgaris
®5 TREELAFRERG=YNEE
Table 5 Content of secondary metabolites in different tissues
HY FHURIRI% HERRI% WnHERL % RIEERI%
P 0.1440+0.010 7 0.4360+0.0431 0.0950+0.005 7 3.6650+0.0150
It 0.116 04-0.001 6 0.266 0+0.007 8 0.0410+0.002 4 3.0890+0.0130
ES 0.0300+0.002 0 0.088 0+0.000 7 0.004 0+0.000 1 2.6990+0.1470
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