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Effect of tryptophan on cell death of Arabidopsis thaliana
tyrosine degradation pathway defective mutant sscdl
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(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: To understand whether tryptophan treatment affects the cell death of sscdl, we treated Arabidopsis thaliana
wild type Columbia(Col-0) and tyrosine degradation pathway defect sscdl mutant with tryptophan. We observed the
phenotypes of seedlings, detected chlorophyll content and analyzed the expression of tyrosine degradation pathway genes
and reactive oxygen species(ROS) inducible genes. The results showed that tryptophan treatment could significantly
inhibit the death of sscdl mutant seedlings, increase chlorophyll biosynthesis, and inhibit the up-regulation of tyrosine
degradation pathway genes HGO, MAAI and ROS inducible genes BAP1, OXI1 and ZP in sscdl mutant. This results
indicated that tryptophan might inhibit cell death of the sscd1 mutant by increasing chlorophyll biosynthesis and reducing
the production of ROS.
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PCR (Bio—RAD CFX connect™ optics Module)
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Table 1 Primer sequences for RT-gPCR
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ACTIN2 F AGCACTTGCACCAAGCAGCATG
R ACGATTCCTGGACCTGCCTCATC
HGO F GGAGATTGATTTCGTTGATGGGTT
R GCGGAGTCTTTCATTCCTGTGTTA
MAAI F GCTGGACTCTGCTACTGCGA
R AGGGCGATACGGACACGATG
SSCD1 F GACTCGCACTTCCCTATCCAG
R  GACCATCGAAAAGCCCAGCT
BAP1 F ATCGGATCCCACCAGAGATTACGG
R AATCTCGGCCTCCACAAACCAG
OXI1 F GTTGAGGAAATCAAGGGTCATG
R TGGACGATATTCTCCACATCC
ZP F TACGAAGGAAAGAACGGAGGC
R GGTATCGGCGGTATGTTGAGG
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Fig.2 The death rate of sscdl mutant seedlings treated with different
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Fig.5 The expression of ROS marker genes of Arabidopsis thaliana wild type Columbia and sscd1 mutant treated with tryptophan
3 HFit5ihie
sscdl sscdl
sscdl FAH HGO  MAAI
sscdl Bl zHOU ALA
1 sscdl 451 g O
ZHI [20] sscdl ALAD
HGO _
MAAI 2 sscdl
HGO  MAAI (protochlorophyllide Pchlide)



428 ( ) http://xb.hunau.edu.cn 2021 8
] 2005 27(3) 58-62
LI J X ZHANG X M XU Q S Physiological and
biochemical effects of tryptophan and its application[J].
Amino Acids & Biotic Resources 2005 27(3) 58-62
OoXlI1 [11] RADWANSKIER LASTRL Tryptophan biosynthesis
OoXl1 and metabolism biochemical and molecular
BAP1 genetics[J] The Plant Cell 1995 7(7) 921
[12]
ZpP [D] 2014
Pchlide WEN Y M  Supplement of tryptophan ameliorates
BAP1 /P ] methotrexate-induced intestinal injury in rats[D].
sscdl OXI1 BAP1 7P Nanchang Nanchang University 2014
[13] RNAi
[ 2019 26(4) 1-8
sscdl - WANG C LUO Y WANG G Z et al Functional
analyses of tryptophan synthase gene LetrpB in Lentinula
Pchlide edodes by RNAi method[J] Acta Edulis Fungi 2019
26(4) 1-8
N [14]
52 3Lk D] 2019
[1] LINDBLAD B LINDSTEDT S STEEN G On the QIANG X J Mechanisms underlying the effects of
enzymic defects in hereditary tyrosinemia[J] Proceedings endophytic fungi isolated from Elymus dahuricus on the
of the National Academy of Sciences of the United States drought resistance of wheat[D] Beijing Chinese
of America 1977 74(10) 4641-4645 Academy of Agricultural Sciences 2019
[2] DIXON D P EDWARDS R Enzymes of tyrosine [15] ARNON D I Copper enzymes in isolated chloroplasts.
catabolism in Arabidopsis thaliana[J] Plant Science polyphenoloxidase in beta vulgaris[J] Plant Physiology
2006 171(3) 360-366 1949 24(1) 1-15
[3] HANCY RENCM ZHITT etal Disruption of [16] LICHTENTHALER HK WELLBURN A R. Determina-
fumarylacetoacetate hydrolase causes spontaneous cell tions of total carotenoids and chlorophylls a and b of leaf
death under short-day conditions in Arabidopsis[J] Plant extracts in different solvents[J] Biochemical Society
Physiology 2013 162(4) 1956-1964 Transactions 1983 11(5) 591-592
[4] SASSA S KAPPAS A  Succinylacetone inhibits [17]
delta-aminolevulinate dehydratase and potentiates the [J1] (
drug and steroid induction of delta-aminolevulinate ) 2019 45(1) 37-41
synthase in liver[J] Transactions of the Association of TANG R LEI YT REN C M Effect of exogenous
American Physicians 1982 95 42-52 homogentisate on anthocyanin biosynthesis in Arabidopsis
[5] SASSA'S KAPPAS A Hereditary tyrosinemia and the thaliana seedlings[J] Journal of Hunan Agricultural
heme biosynthetic pathway  Profound inhibition of University (Natural Sciences) 2019 45(1) 37-41
delta-aminolevulinic acid dehydratase activity by [18] ZHOUZ ZHITT HANCY etal Cell death resulted
succinylacetone[J] The Journal of Clinical Investigation from loss of fumarylacetoacetate hydrolase in Arabidopsis
1983 71(3) 625-634 is related to phytohormone jasmonate but not salicylic
[6] ZHOULZ YANGZG ZHITT etal A GC/MS acid[J] Scientific Reports 2020 10 13714
method for determination of succinylacetone in [19]
Arabidopsis thaliana[J]  Analytical and Bioanalytical sdll [N 2013 27(3)
Chemistry 2016 408(17) 4661-4667 217-218
[71 BATTERSBY A R Tetrapyrroles the pigments of ZHITT ZHOUZ HANCY etal Identification of cell
life[J] Natural Product Reports 2000 17(6) 507-526 death of Arabidopsis thaliana mutant sdl1 by trypan blue
[8] TANAKAR YOSHIDA K NAKAYASHIKIT et al. staining[J] Crop Research 2013 27(3) 217-218
Differential expression of two hemA mRNAs encoding [20] ZHITT ZHOUZ HUANGY etal Sugar suppresses

[10]

glutamyl-tRNA reductase proteins in greening cucumber
scedlings[J] Plant Physiology 1996 110(4) 1223-1230
ZHI T T ZHOU Z QIU B Loss of
fumarylacetoacetate hydrolase causes light-dependent

et al

increases in protochlorophyllide and cell death in
Arabidopsis[J] The Plant Journal 2019 98(4) 622—638

cell death caused by disruption of fumarylacetoacetate

hydrolase in Arabidopsis[J] Planta 2016 244(3)
557-571
WAEG . AR
EXpHE: M IE



