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Plants and animals are both kingdoms of living things. They differ in important 
aspects. The chart below summarizes some of these differences.	

How Plants and Animals Differ ?	

PLANTS	 ANIMALS	

Plants are generally rooted in one 
place and do not move on their own.	

Most animals have the ability to 
move fairly freely.	

Plants contain chlorophyll and can 
make their own food	

Animals cannot make their own food 
and are dependent on plants and 
other animals for food.	

Plants give off oxygen and take in 
carbon dioxide given off by animals.	

Animals give off carbon dioxide 
which plants need to make food and 
take in oxygen which they need to 
breathe.	

Plants have either no or very basic 
ability to sense.	

Animals have a much more highly 
developed sensory and nervous system. 	



Difference between Plant and Animal Cells	

Plant and animal cells are both eukaryotic cells. However, there are distinct 
properties between the cells found in plants and those found in animals under a 
light microscope.  Below is a list of the major differences: 

PLANT	CELLS	 	ANIMAL	CELLS	

Has	a	cell	wall,	regular	in	shape		 Does	not	have	a	cell	wall,		irregular	in	shape	

Chloroplast	present		 No	chloroplast	present	

Large	vacuoles	located	in	the	center	of	the	cell		 Small	temporary	vacuoles	or	no	vacuole	

Starch	grains	present	 Starch	grains		not	present	
Due	to	the	central	loca=on	of	the	vacuole,	the	
nucleus	of	the	cell	may	be	located	at	the	edge	
of	the	cell		

The	nucleus	is	usually	located	centrally	



Plant	
Animal	



Plants and animals were constantly invaded by 
pathogens. However….. 
 
Is a couple of different strategy used for defend 
themselves ?  	

Mosaic disease	 Chicken pox	

The mechanisms of plant and animal defense system 
show impressive structural and strategic similarity.  
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PAMP-triggered immunity (PTI) 

	
= Virus-induced gene silencing (VIGS) 

 	



Virus induced gene silencing (VIGS) = PTI	
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Phylogenetic analysis supports 
independent expansions of an 
ancient eukaryote Dicer protein 
in animals and plants.	

Animal	

Plant	



 
PAMP-triggered immunity (PTI) 

	
= Virus-induced gene silencing (VIGS) 

 	

 
Effector-triggered immunity (ETI) 

 
= Intracellular pattern recognition  

receptors (PRRs)-mediated defense system 
	



Dr.	Claire	Thomas:	On	the	Origins	of	Plant	Immunity.　Origins	of	a	history	of	beginnings.	Blogs	&	Communi=es.	JULY	21,	2009.	

Plants and animals to resist infection show 
impressive structural and strategic similarity.  
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Virus induced gene silencing (VIGS) = PTI	
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Virus induced gene silencing (VIGS) = PTI	
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Virus induced gene silencing (VIGS) = PTI	
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Specific cultivars of host plants carrying virus resistance gene can 
recognize viral proteins including silencing suppressor protein 
through intracellular immune receptor.  
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Virus mutants can escape from recognition by intracellular immune 
receptor thereby inactivating downstream signaling.  

Evolutionary arms race 	
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In the evolution of host plants, host plant creates new intracellular 
immune receptor gene, which can recognize this virus mutant. 



The most numerous R-gene class is 
represented by the gene family that 
encodes proteins containing a 
nucleotide-binding (NB) and leucine-
rich repeats (LRRs) domains.	

Marone et al. (2013) Int. J. Mol. Sci. 14: 7302-7326.	

Nucleotide-binding site (NB)-leucine rich repeat (LRR) 
class R genes identified in different plant genomes.	
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a typical NB-LRR protein	



This evolutionary arms race 
between virus and host plants is 
possibly explained by fitting it to 
“Red Queen Hypothesis”.	

“Red Queen Hypothesis”	
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Wild plants seem be often latently infected with viruses,  
but impact of latent infection on host plants is not enough  
to be investigated. 	



Arabidopsis halleri 
(Perennial plant)

Arabidopsis halleri and Arabidopsis thaliana 

Arabidopsis thaliana
(Annual plant) 

https://www.ruhr-uni-
bochum.de/pflaphy/
Seiten_en/
PG_Kraemer_e.html	

After flowering, the stems fall down, and new seedlings develop from 
the axils. The seedlings can survive by rooting on soil.

Axils	
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CMV(Ho) systemically spread in plant, 
but any symptoms did not develop.

Arabidopsis thaliana inoculated with CMV(Ho)
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What is the determinant in 2b gene 
for latent infection with CMV(Ho)？
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Cucumber mosaic virus strain Ho 
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