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Abstract

Submergence is a severe constraint on growth and development for most of
plants. Mangroves are a kind of woody plant distributed along coastal wetland with
high waterlogging tolerance. In the recent years, over-exploration of mangrove
wetland as fishing pond and tideland reclamation usually resulted severe submergence,
even long-lasting and complete submergence for mangrove plants, particularly for
seedlings and saplings. However, how mangrove plants respond to this continuous
and complete submergence is still unknown yet. Here, based on proteomic approaches,
we used the seedlings of Kandelia obovata, a mangrove plant species, to investigate
the physiological responses and molecular mechanisms of K. obovata to long-lasting
and complete submergence. The main results are listed as follows:

(1) K. obovata seedlings were completely subimerged in water constantly. After 3
day of complete submergence, the pigments were degraded, Pn was depressed and the
photosynthetic systems were destructed in the leaves of K. obovata seedlings with the
submergence lasting. Furthermore, the seedlings of K. obovata almost can not survive
after 7 days of submergence. According to the content of chlorophyll, carotenoid,
chlorophyll a/b and parameters of photosynthesis, we used 4 day as the suitable
submergence time for the subsequent experiments. The treatment of 4 days complete
submergence was then abbreviated as 4D-CS.

(2) Physiological results demonstrated that 4D-CS destroyed membrane system,
led to ROS accumulation in K. obovata leaves. It was found that the contents of
ascorbic acid (AsA), glutathione (GSH) and superoxide dismutase (SOD) were
significantly increased under 4D-CS, meanwhile, the activities of three antioxidant
enzymes including ascorbate peroxidase (APX), glutathione S-transferase (GST) and
peroxidase (POD) were decreased. We concluded that SOD, GSH and AsA may play
more important role in respond to 4D-CS than some other antioxidative enzymes such
as POD, APX and GST.

(3) 2-DE was performed to explore the proteome changes in K. obovata leaves
under 4D-CS. More than 500 protein spots were detected on each of CK and 4D-CS
gel. After carefully analysis by PDQuest and by MALDI-TOF/TOF-MS, we
successfully identified 46 differentially expressed proteins with more than 2-fold
changes in their abundance, including 16 wup-regulated proteins and 30



e

down-regulated proteins in 4D-CS leaves compared to the control. Among them, most
of proteins locate in chloroplast, some proteins locate in mitochondria, Golgi
apparatus, nucleus, cytoplasm and peroxisome. According to the biological functions,
these identified differentially expressed proteins can be classified into three groups
including the proteins related to photosynthesis and energy production, the proteins
related to cellular processes and metabolism, the proteins related to redox homeostasis
and hormone signaling response.

(4) Proteins involve in photosynthesis and energy production are mainly
including ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit (Rubisco),
Rubisco subunit binding-protein beta subunit, fructose-bisphosphate aldolase (FBP),
plastidic aldolase family protein, NAD-dependent dehydrogenase 2, quinone
oxidoreductase-like protein, NADP ferredoxin reductase (FNR), oxygen-evolving
enhancer protein 2 (OEE 2) and ATP synthase and so on. Proteins involve in
metabolism are mainly including cyclase family protein, glutamine synthetase (GS),
triosephosphate  isomerase isoform (TPI), malate dehydrogenase (MDH),
ATP-dependent Clp protease proteolytic subunit (ClpA), kinesin-4-like,
L-myo-inositol-1-phosphate synthase (MIPS), UDP-L-arabinose mutase-like protein
and 20S proteasome beta subunit DI1. Proteins involve in redox homeostasis and
hormone signaling response are mainly including lactoylglutathione lyase family
protein, abscisic acid stress ripening protein (ASR), ascorbate peroxidase (APX),
chloroplastic drought-induced stress protein of 32 kD (CDSP 32), heat shock proteins
(HSPs), NAD(P)-binding Rossmann-fold superfamily protein and NAD(P)-linked
oxidoreductase superfamily protein isoform 2. An important transcription factor myc2
bHLH protein was also identified.

(5) Under 4D-CS treatment, most of identified Calvin cycle related proteins were
down-regulated lead to photosynthesis reduction in the leaves of K. obovata seedlings.
On the contrary, most of proteins related to photosynthetic light-reaction including
electron transfer and photophosphorylation were up-regulated. This result implied the
possible adaptive mechanism of K. obovata to the complete submergence.

(6) Under 4D-CS treatment, it was found that two proteins related to abscisic
acid (ABA) inclding CDSP 32 and one important transcription factor myc2 bHLH
were both down-regulated. Combined with the changes of other differentially
expressed proteins involving in metabolism, we concluded that K. obovata may adopt

“escape strategy” to adapt complete submergence through ABA signaling pathways.
IV
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Figure 1.1 Numbers of floods have increased in each of the past six decades
across the globe. Graphs show the number of floods classified as a disaster in the
International Disaster Database of the University of Louvain, Belgium for the
period from 1950 through 2009 by geographical region. Events include river or
coastal floods, rapid snow melts, heavy rainfall and other occurrences that

caused significant social or economic hardship.



Degree papers are in the “Xiamen University Electronic Theses and
Dissertations Database”.

Fulltexts are available in the following ways:

1. If your library is a CALIS member libraries, please log on
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary
loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn

for delivery details.



