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Senescence-specific Changes in Endogenous IAA Content and Its Conjugated Status in Rice
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Abstract: [Objective] The objective is to clarify the genotype-dependent alteration in rice leaf senescence process and
its relationship with the endogenous IAA content and its conjugated status in flag leaves during filling stage, and also to
investigate the effect of N supply levels on leaf senescence and its relation to the endogenous IAA content and its
conjugated status in leaves for different rice genotypes. [Method]l Two rice genotypes, namely, the premature
senescence mutant in flag leaf (psf) and its wild type (Zhehui 7954), were used to compare their difference in the
temporal patterns of IAA content and its conjugated status as well as transcriptional expression of YUCCAs family genes
in flag leaf during filling stage. Three N levels, including low nitrogen level (LN, 1.45 mmol/L), normal nitrogen level
(MN, 2.9 mmol/L), and high nitrogen level (HN, 5.8 mmol/L), were designed to examine the response of IAA content
and its conjugated status in senescent leaves to different N supply levels. [Result]The free IAA content in the flag leaf of
psf mutant was significantly lower than that of its wild type during leaf senescence, while the opposite was true for the
genotype-dependent alteration in the conjugated status IAA (IAA-ASP) content in senescent leaves, with a markedly
higher level and more rapidly increase of IAA-ASP content in the flag leaf of psf mutant relative to its wild type along
with leaf senescence. Among 7 YUCCAs isoform genes related to IAA biosynthesis, the transcriptional expressions of
YUCCAZ2, YUCCAS3, YUCCA4 and YUCCAG6 were relatively lower in the flag leaf of psf mutant compared with its wild
type, with the down-regulated temporal pattern during leaf senescence, regardless of rice genotypes. However, the
transcript amount of YUCCAY in senescent leaves increased markedly from 0 to 21 days post anthesis, followed by a
declining level of transcriptional expression at the late stage of leaf senescence process. This result implied that the rapid
decrease in chlorophyll contents and also its accelerated leaf senescence symptoms for psf mutant were partly attributable
to the weaker IAA biosynthesis in psf leaves during leaf senescence, in which the transcriptional level of YUCCA7
expression might play an important role in the regulation of IAA biosynthesis in senescent leaves; the effect of N supply
on the endogenous IAA content and its conjugated status in rice leaves was greatly variable, depending on the stage of
leaf senescence. At the initial and early stages of leaf senescence, LN treatment decreased the free-lIAA content in rice
leaves and increased the IAA-ASP content in rice leaves, while HN resulted in a marked increase in free-lAA content in
the senescent leaves, with a significant decrease in IAA-ASP content under HN. Comparatively, HN treatment displayed
lower level in both free-1AA and IAA-ASP contents than NN an LN treatment at the late stage of leaf senescence (for psf
mutant at about 28 day post anthesis) with severe leaf senescence symptom [ Conclusion] The onset and progression of
leaf senescence were closely associated with IAA content and its conjugated status in rice leaves. The markedly increased
IAA-ASP content in rice leaves may be considered as one of most important reasons for the accelerating progression of
leaf senescence symptom, and HN-induced decrease in IAA-ASP content in rice leaves was, at least partly, responsible
for the delay of leaf senescence progression.

Key words: Oryza sativa; leaf senescence; auxin (IAA); nitrogen supply; psf mutant
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A, Tillering stage (left, wild type; right, psf mutant); B, Heading and

flowering stage (left, wild type; right, psf mutant ); C, Phenotype of the

flag leaf of psf and its wild type during filling stage (7, 14, 21 and 28 days

after heading, from left to right, respectively).
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Fig. 1. Difference in plant type and leaf appearance
between psf mutant and its wild type (Zhehui 7954) at
different growth stages.
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F= 1 IKFE IAA S RRIREERIBASEE YUCCAs ERIT RS ¥R

Table 1. Sequence of primer pairs used for real-time quantitative PCR in this study.

FER AR TR

Gene name Accession No.
Actin X16280
YUCCA1 LOC_0s01g45760
YUCCA2 LOC_0s05g45240
YUCCA3 LOC_0s01g53200
YUCCA4 LOC_0s01g12490
YUCCA5 LOC_0s12g32750
YUCCAG LOC_0s07g25540
YUCCA7 LOC_0s04g03980

319 FERIRAAN

Primer pairs(5'-3") Product size/ bp
CAGCACATTCCAGCAGATGT 198
TAGGCCGGTTGAAAACTTTG
TTGGATTTGTGCCGGCATGG 140
TCGACGAGCTGAACCGGTAG
GCGCAGAATTTGACGAGCGA 100
ACCAGCCACTGCGACACATA
GGCTCTACTCGGTCGGGTTC 105
GCTTCCCTCTGGCCTTCCAT
AGGGCCAGATGATGCACTCC 109
AGGTCGAGGGACACCTCCAT
TCTACGCCACCGGATTCACC 101
GGCGAGGGACTTGGTCCAG
CGCCATGTCTGACCTGTTGC 107
GGAACCGGAGGAGGAAGACG
CCCAACGGATGGAAGGGTGA 149
GCCGTGCTCTTCTTGGTTGG
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Fig. 2. Temporal patterns of total chlorophyll, MDA, free-IAA and IAA-ASP contents in flag leaves from 0 to 28 days post

anthesis between the wild type and the psf mutant.
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Fig. 3. Temporal patterns of the mRNA transcript levels of YUCCAs isogenes in flag leaves from 0 to 28 days post anthesis

between the wild type and the psf mutant.
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A, Chlorophyll contents; B, MDA content; C, Free IAA content; D, IAA-ASP content; LN, Low N level (1.45 mmol/L); NN, Normal N level (2.9 mmol/L);
HN, High N level (5.8 mmol/L). Values followed by the same letter for each rice genotype within the same sampling stage are not significantly different at the

0.05 level. DAA, Days after anthesis.
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Fig. 4. Total chlorophyll contents, MDA accumulaton, free IAA and IAA-ASP contents of the wild type and the psf mutant

among three N regimes.
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