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Transcriptome Sequencing and Identification of Genes Associated with Flavonoid
Biosynthesis in Stellaria yunnanensis Roots
SUN Shiyao', WANG Xiaoli’, CAO Zilin'", ZHANG Bolin', GUO Ziwei', ZHAO Siyi'
(1. College of Ecology and Environment, Southwest Forestry University, Kunming, Yunnan 650224, China,
2. College of Forestry, Southwest Forestry University, Kunming, Yunnan 650224, China)
Abstract: [Objective]l Transcriptome of Stellaria yunnanensis root was sequenced and genes associated with the flavonoid
biosynthesis identified. [Method] Transcriptome of S. yunnanensis root was sequenced using the high-throughput Illumina
Novaseq 6 000. Functional annotation of the unigenes were conducted and genes related to the biosynthesis identified.
[ Result] There were 34 137 unigenes found with an average length of 1 093.58 bp. They annotated to 6 functional
databases, including NR, egg NOG, Pfam, Swiss-Prot, GO, and KEGG, that numbered 22 369 in total. There were 21 510
unigenes annotated in NR database, which had high homology with Beta vulgaris, Chenopodium quinoa, and Spinacia oleracea
of Chenopodiaceae, while 19 980 from 19 414 unigenes in egg NOG in 23 categories, and 69 356 from 19 942 unigenes in GO
in 3 major functional categories of cellular components, molecular functions, and, especially, biological processes with 14, 16,
and 23 subcategories, respectively. Of the unigenes, 6 505 were enriched in 131 pathways in KEGG with the largest proportion
related to the metabolism pathways, 80 associated with the flavonoid biosynthesis encoding 16 key enzymes, and 724 annotated
as transcription factors. [Conclusion] The high-throughput transcriptome sequencing and gene function annotation on the S.

yunnanensis roots were successfully performed. Several unigenes related to the flavonoid synthesis were identified. The
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information would facilitate further studies on the key genes and mechanisms in the formation of medicinal important

functional ingredient in the plant.

Key words: Stellaria yunnanensis; root; transcriptome; sequencing; gene functional annotation
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Table 1 Basic information on unigenes

R GCE TR & & NSO/ KK IEUN S PR 2R 1)
Genes Num GC Percentage/% P Max Length/bp Min Length/bp Average Length/bp Total assembled bases
34137 41.02 1799 14683 201 1093.58 37331463
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Fig. | Distribution of length of unigenes from S. yunnanensis
roots
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Fig.2 Species classification of unigenes
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A: RNA processing and modification; B: Chromatin structure and
dynamics; C: Energy production and conversion; D: Cell cycle control,
cell division, chromosome partitioning; E: Amino acid transport and
metabolism; F: Nucleotide transport and metabolism; G: Carbohydrate
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biogenesis; K: Transcription; L: Replication, recombination and repair;
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transport and catabolism; S: Function unknown; T: Signal transduction
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Cytoskeleton.
B3 F4%FLE unigene B egg NOG 433
Fig. 3 Egg NOG function classification of S. yunnanensis
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Fig. 4 Gene ontology (GO) categorization of S. yunnanensis roots
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Fig. 5 KEGG classification and metabolism pathways on annotated unigenes of S. yunnanensis roots
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Table 3 Flavonoid biosynthesis-related gene in transcriptome of S. yunnanensis roots

Righigz LR 4K Ko%= EC%i 5 Unigene$

Metabolic pathway Gene KO ID EC No. Number of unigene
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Flavonol metabolic pathway HEARE-3-0- 4 A5 A AT ML R B R (FG3) K22794 2.4.1.239 6
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Fig. 6 Predicted transcription factors of unigenes of S.

yunnanensis roots
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HE, PGB R, TTLA R SR BT EDR .

#EZ ( Betavulgaris ) . %% ( Chenopodiumquinoa )
W (Spinacia oleracea ) 5] JEZBL, & Nr B¥E E 1+
Berh, R L EIA 76.94%, FIRERFLS A
MRHE RGO R B IL BRI . A TR 5 & 7Y
VL AT R S BRI = R R S D LIk 64.06%",
TH LB THAA, ESRPREER Bl
RERCIT . 16 GO ThRET Ry, ml LAy 3Rk
53N, HrhahiG o AT . g0 #2 AR
T 2 ) Unigene LA B £ . il 1T egg NOG Ui RE 7
KulH, 2 H5MEREBM . ARS8 .
BES | A5 S A5 FHLHIY Unigene 382, HA 11394 5
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(EE= A

37 %

KAINBEREN, & 57.03%. X2 T egg NOG W
FEB R, WCSRORIEAR 32, B 2R USR8 o )7 )
di bt e, BT AVE BRI S5 SRR T A G R . B
S FJERE N DNA 1 32O i B ast 1« ik 61 i 2 1
iz —, EH DNAFHZS G, A BT e sy &N
RS RR Y, AR P N ek A s 5 3l LA
s WF5E M, MYB. AP2/ERF. bHLH. bZIP,
NAC. WRKY Fl C2H2 %% 5 [F - X 485 ¥ i X+ 5 |
F R ANE S M A B Y XX B
TG, TEIOTLER A 4054 (55.94% ),
Al RES AT E N A DG, TERFANER R B, TE T
LRAE ) BT AU I BE SRR E A K, X
Ui PESR A — AN J7 I, RS AR A N A, A
FrifE— L5

it KEGG 088 B # i B o A & 30, 95 AR it
A2 Unigene (3190 1) fe %, i HGE R Z B
W AR R, 3L 100 450 IARBFIE R4S 1 3
kR R KA, A S EWE R E R 80 4
unigene ¥ & B 25 o 0 A B, AL 5 B . B
WA e . S BCER AR I, P O, XSS
Gy w16 FhOCEERE, L AER N Le R TR 1Y
3FPEE (PAL, C4H, 4CL), KEEICH A6 10
Fh &g W (CHS. CHI. F3H, CYP73A. CYP75BI.
PGT1, ANR, HCT. C3'H, CCOAOMT ) il #f ifi fiz
RO IR T 9 2 B OCHEERS (CYP75B1. FG3) il
HEE G R AR S B CYPSIE, T4 TR ARA924 11
By FR BRI Y T, 8 T T R AR S
MF . HERE. 0T LSRR AL A W A R 6 3k
WRYIZHE, F5 T TH TSR MBEEE, Tl
Ry it — 2L WS ) i 24 L3 G Y S B R R A
ML . 5 R G B i R K T RE 43 BT 25 LAk, o
T U7 6 R O B R B AR AR
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