A New Progress in Research on the Mechanism
of Bio-Invasion

Reallocation of nitrogen (N) to the photosynthetic apparatus is likely to play a crucial role in any
growth increase; however, no study has been conducted to explore potential evolutionary changes in N al-
location to photosynthesis versus defenses in alien invasive plant species. In a common garden experiment
with Ageratina adenophora, a globally noxious invasive weed throughout the subtropics, researchers from
Xishuangbanna Tropical Botanical Garden (XTBG) of Chinese Academy of Sciences, the University of
Montana, the National Autonomous University of Mexico, and the University of Delhi compared the
differences in N allocation to the photosynthetic apparatus versus cell walls between plants from invasive
(China and India) and native (Mexico) populations, and discussed the ecological and physiological causes
and consequences of the differences found. This research was jointly supported by the General Program
and Key Program of the National Natural Science Fund, Major Project of the Chinese Academy of Sciences
and Applied Basic Program of Yunnan Province, The research results were published in Proceedingsof the
National Academy of Sciences of the United States of America (PNAS) on February 10, 2009.

Prof. Yu-Long Feng of XTBG and his colleagues found in their cooperative research that area-based
leaf N contents were not significantly different between plants from invasive and native populations of A.
adenophora. However, the proportions of leaf N allocated to the cell walls were reduced and higher pro-
portions of leaf N were allocated to the photosynthetic apparatus in plants from invasive populations.
There were tradeoffs for N allocation to photosynthesis versus cell walls, which were mediated by leaf
mass per area, With increasing leaf mass per area, the proportion of leaf N in photosynthesis decreased
while proportion of leaf N in cell walls increased. Plants {rom invasive populations had lower defense abili-
ty against natural enemies, as indicated by lower leal mass per area, N contents in cell walls and leaf densi-
ty but larger leaf size, which may be the results of evolutionary responses to the lack of natural enemies es-
pecially specialists in introduced ranges. The higher proportions of leaf N in photosynthesis for plants from

invasive populations contributed directly to higher photosynthetic rates and N-use efficiencies, and there-
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fore to higher growth rates, facilitating successful invasions.

In the paper, “resource” is specified as N rather than “biomass” as generally referred to in previous
studies, and where “resource” is allocated are also explicitly designated, i. e. the photosynthetic apparatus
(growth) , and cell walls and N-based defense chemicals (defenses). It also helps to understand the differ-
ent effects of specialist and generalist enemies on evolution of introduced plant species. Furthermore, the
paper elucidates for the first time how the reallocation of “resource” from defenses to growth contributes to
invasiveness of alien plant species, i. e. via increasing resource-capture ability and-use efficiency. This re-
search provides the first potential mechanism behind the commonly observed and genetically based increase
in plant growth and vigor when they are introduced to new ranges, taking the investigation of mechanistic

causes for invasiveness to a new level.

New Findings in Anti-viral Infection and
Control of Inflammation

Based on previous studies on phosphotase SHP-1-mediated promotion of interferon and pro-inflammnia-
tory cytokine production in immune cells such as dendritic cells and subsequent elimination of invading vi-
rus and other pathogens published in Nature Immunology in May, 2008, Academician Cao Xuetao’s group
from the National Key Laboratory of Medical Immunology and Institute of Immunology in Shanghai had
another new story in Nature Immunology recently. After almost 10 years’ investigation on the molecular
mechanism underlying the initiation and regulation of anti-viral immunity and control of inflammation, the
group independently identified a new E3 Ub ligase, Nrdpl, which can preferentially induce the production
of type I interferon but inhibit the production of pro-inflammatory cytokines in macrophages and dendritic
cells once stimulated by pathogen components or infected by virus, leading to the elimination of invading
pathogens and attenuation of the inflammatory responses. This is the fourth time for Prof. Cao and his
group to present their research findings in Nature Immunology in the past 4 years,

Supported by NSFC (projects No. 30572122, 30721091, 30771118), Prof. Cao and his group have
cloned new molecules from human dendritic cell cDNA library since 1998. They firstly cloned a new mole-
cule that can make the tumor cells resistant to death induction once the new gene was transfected into the
tumor cells, so the new molecule was designated as death-resistant protein (DRP). The mouse homolog of
this human molecule reported by foreign scientists 3 years later proved and identified the regulation of
tumor cells apoptosis and carcinogenesis, which was named as Nrdpl etc.

The finding indicates that Nrdpl may prevent viral infection by promoting interferon production,
which has provided new insight into the molecular mechanisms for the immune recognition and regulation,
and also will contribute to the possible drug design to selectively activate Nrdpl to induce antiviral immuni-

ty and control the pathogenesis of inflammatory diseases.
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