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Effects of phenylalanine on tyrosine degradation pathway
in Arabidopsis thaliana seedlings

LEI Yuting', TANG Rui!, RENChunmei'*’

(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: We used Arabidopsis thaliana wild-type Col-0 (CK) and tyrosine pathway—deficient mutant sscdl as
experimental materials, observed the seeds germination and seedling growth which treated with four concentrations of
phenylalanine (0.1, 0.5, 1.0, 2.0 mmol/L), and analyzed the expression of key genes HGO, MAAI and SSCDL1 in tyrosine
degradation pathway. The results showed that: 0.5, 1.0, 2.0 mmol/L phenylalanine could inhibit the germination and root
length of Arabidopsis seedlings, and the inhibitory effect on the mutant sscd1l was higher than that of the wild type. The
growth of aboveground parts of seedlings was promoted under 0.1, 0.5 mmol/L phenylalanine and inhibited under 1, 2.0
mmol/L phenylalanine, the inhibition of mutant sscd1 was more seriously. QRT-PCR found that the expression of HGO in
wild type and gene expression of MAAI and HGO in tyrosine pathway-deficient mutant sscdl was significantly

up-regulated. The above results showed that phenylalanine promoted the tyrosine degradation pathway in plants.
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1.2.3 A#f#k RNA 6932885 qRT-PCR 447

MS 7d
2 mmol/L
5d sscdl
Trizol RNA
SYBRgPCR Mix
qRT-PCR 10 pL SYBRGreen
Master 5 pLb 0.4 uL cDNA 200
ng ddH,O 10 pL 95 C
10 min 95 C 15s 60 C 60 s
40 ACTIN2 PCR

1

%1 gRT-PCR 34153
Table1 Primer sequences for qRT-PCR
(5—39

ACTIN2 F AGCACTTGCACCAAGCAGCATG
R ACGATTCCTGGACCTGCCTCATC
HGO F GGAGATTGATTTCGTTGATGGGTT
R GCGGAGTCTTTCATTCCTGTGTTA
MAAI  F GCTGGACTCTGCTACTGCGA
R AGGGCGATACGGACACGATG
SSCD1  F GACTCGCACTTCCCTATCCAG
R _GACCATCGAAAAGCCCAGCT
L2.4 ZdEa
SPSS 19.0 ANOVA
LSD

2 HRE5S
2.1 FAREEIRTIK sscdl MTFEAR IS

2 0.1
mmol/L sscdl 99.5%
0.5 mmol/L
sscdl
1.0 mmol/L
sscdl
73%

®2 FRKEXFFIEBRLETHETMHFOBLER
Table 2 Effect of phenylalanine on Arabidopsis seed germination
/ 1%

(mmol-L™) Col-0 sscdl
0.0 (99.0+1)a (99.1:0.76)a
0.1 (100.0+0)a (99.5:0.58)a
0.5 (97.740.58)ab  (95.07£0.40)b
1.0 (82.0+2)c (73£2.52)d
2.0 (61.0+2.75)e (48.5+1.32)f

(P<0.05)
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Fig.1 Growth of Arabidopsis seedlings treated with different concentrations of phenylalanine
( 2-a) ( 2-b)
0.1 0.5 mmol/L sscdl
Col-0 sscdl
(1.0 2.0 mmol/L) 0.5 mmol/L
sscdl
16 _ a 3.0 r
14 L ab b OCol-0 Bsscdl 25 OCol-0  Esscdl
L0 be E 20
: d S&: 15
: g 1.0 ¢
B Ul
- - - - 00 - - T . v
0.1 0.5 1.0 2.0 0.1 0.5 1.0 2.0
/(mmol-L™") /(mmol-L™")
a b
a b (P<0.05)
B2 ARREFFAIRLE TR EITHHENEREMRK
Fig.2 Quality and root length of Arabidopsis thaliana seedlings treated with different concentrations of phenylalanine
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Fig.3 Relative expression of key genes in tyrosine degradation pathway under the treatment of exogenous phenylalanine
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