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Effects of SSCD1 mutation on phenylalanine-induced anthocyanin
accumulation in Arabidopsis thaliana

ZENG Xiangru! LEI Yuting! JIANG Yihe! REN Chunmei'?’

(1.College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Crop
Gene Engineering Key Laboratory of Hunan Province, Changsha, Hunan 410128, China)

Abstract: In this paper, the model plant Arabidopsis thaliana wild type Col-0 and tyrosine degradation pathway defective
mutant sscdl were used as experimental materials to explore the regulatory mechanism of anthocyanin biosynthesis, to
analyze the accumulation of anthocyanin and anthocyanin biosynthesis related gene expression after treatment with
exogenous phenylalanine, and to explore whether the blocked tyrosine degradation pathway affect phenylalanine-induced
anthocyanin accumulation. The results showed that the accumulation of anthocyanins in sscdl mutant seedlings increased
after phenylalanine treatment, meanwhile, the expression levels of anthocyanin biosynthetic genes including PAL, CHI,
CHS, DFR, LDOX and UF3GT were significantly upregulated in sscdl mutants. This results indicated that blocking

tyrosine degradation by SSCD1 gene mutation could increase the synthesis of anthocyanin.

Keywords: Arabidopsis thaliana; anthocyanin; phenylalanine; SSCD1 gene; sscd1l mutant; tyrosine degradation pathway

WiEE 2019-05-23 fEE HH 2019-06-28
E&WAE “973” (2014CB160308)
EZ & (1996—) 1719809744@qq.com  *

rencm66@163.com



34 ( ) http://xb.hunau.edu.cn 2020 2

10 min 4 5
[1-2] N o
1% MS 4 C
3d (16h  /8h )
(PAL) (22+2)°C 80 120 Ix
(CHS) (CHI) 65%
1.3.2 fHFFmazsseni
(DFR)
MS 7d Col-0 sscdl
(LDOX) 3,5- (UFGT)
- 5 © 0.1 05 1.0 20
mmol/L) MS 7d
5 DEIKMAN
HAN [
6 10
SSCD1
7 1 mL
EP 3 min
Uv-1700
535nm 650 nm
A535 nm A650 nm
3 SE
SSCD1
1. 3.3 RNAEELE qRT-PCR SHT
sscdl Col-0 MS 7 d Col-0 sscdl
2 mmol/L MS
7d Col-0 sscdl
100 mg Trizol RNA
SYBR qPCR Mix qRT-PCR
[9]
1 MRSTE PCR (Bio-RAD CFX connect ™
1.1 #d optics Module) gRT-PCR
(Arabidopsis thaliana) Columbia  ACTIN2 1
(COI—O) sscdl *1 qRT—PCR%I%Fi?U
Table 1 Primer sequences for gRT-PCR
12 TERH S ACTIN2 F 5_AGCACTTGCACCAAGCAGCATG 3’
' SR " R 5-ACGATTCCTGGACCTGCCTCATC-3'
(20% Bleach + 0.1% PAL F 5-GCTTCCGAATATTCCGGCGTTAA-3’
. R 5-CCAAAAACGGTGTCGCACT-3'
Triton X-100) (18% 1% CHS F 5-CGCATCACCAACAGTGAACAC-3'
HCl 81% ddH,0) Bio—-RAD CFX connect' ™ optics R 5"TCCTCCGTCAGATGCATGTG-3'
CHI F 5-CCGGTTCATCGATCCTCTTC-3'
Module PCR Uv-1700 R 5-ATCCCGGTTTCAGGGATACTATC-3'
PRX-450B DFR F 5-CCTTATCACCGCGCTCTCT-3'
R 5-TGTCCTTGTCTTATGATCGAGTAATGC-3’
1.3 REHZE LDOX F 5-TCAATTTGGCCTAAGACACCAAGT-3'
R 5-TCGCTAGCAAACGAAGACACTT-3’
1.3.1 MHIH e UF3GT F 5-CAACTGGTTTTCCGTTTCTGGTT-3’
R 5-GCTTCCTCGACGGTTGATACAC-3’

Col-0  sscdl




46 1 SSCD1 35

1.4 HUESR

-Aact
2.1 SSCD1ERERTMEREHRIESHEENE 2
A 0 0.1 mmol/L sscdl
SSCD1
5 (0 0.1 05 0.5 mmol/L sscdl
1.0 2.0 mmol/L) 1.0
(Col-0) sscdl 1 mmol/L sscdl
0 0.5 mmol/L sscdl (P<0.05) 2.0
1.0 mmol/L mmol/L (P<0.01)
SSCD1
sscdl
2.0 mmol/L sscdl
a b c d 0 05 1.0 2.0mmol/L Col-0 e f gh 0 05
1.0 2.0 mmol/L sscdl

Bl FRASBRLERUBETEFERMsscdl RE AL EEKFR

Fig.1 Growth of Arabidopsis thaliana wild-type and sscd1 mutant seedlings treated with phenylalanine
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Fig.2 Relative content of anthocyanins in Arabidopsis thaliana (P< 0‘05)
wild-type and sscdl mutant seedlings after phenylalanine SSCD1

treatment
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Fig.3 The expression of early anthocyanin biosynthesis genes upon phenylalanine treatment
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Fig.4 The expression of late anthocyanin biosynthesis genes upon phenylalanine treatment
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