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PHYSIOLOGY Figure 2 :

Phylogenetic tree based on Ciccarelli and al. showing the link 

between C. elegans and Homo sapiens. 
C. elegans is an invertebrate nematode and a 
non-parasitic self-reproducing hermaphrodite. 


There are however males whose frequency is 
estimated between 0.1% and 0.2% (due to an 
error of chromosomes X repartition during the 
meiosis)¹. 


The adult size is about 1.3 mm in length. It is 
transparent and has a simple anatomy. 
Hermaphrodite has a fixed number of 959 
somatic cells and 302 of them are neurones².


In laboratory, its nutrition mode is Escherichia coli 
(OP50 strain) and its optimal temperature is 
between 15 and 25°C³.

This model is used in a lot of study such as 
development, neurobiology, interfering RNA, 
signaling pathways, ageing and human genetic 
diseases.

Nobel prize in physiology or medicine in 2002 
was assigned to S. Brenner, J. Sulston and R. 
Horvitz for their discoveries concerning the 
genetic regulation of organ development and 
apoptosis. They observed that the same 131 cells 
invariably died during normal development. By a 
mutagen treatment, mutants allowing them to 
start to analyse steps of apoptosis ⁵. 

EXAMPLE OF AN APPLICATION
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Figure 1 : 

A lateral (left side) anatomical diagram of an (hermaphrodite) adult-stage 

C.elegans with emphasis on the digestive and reproduction systems³.
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Figure 3 : C.elegans apoptotic signals : EGC-1 a key 
activator, protein CED-9 is regulating other proteins such as 
CED-3 (a caspase) who is responsible of the cell’s death⁶.


ADVANTAGES

● Suitable for genetic and human diseases study 
thanks to his anatomic & cyclic steadiness. 

● The location and lineage of each cell are similar 
in all individuals.


● Excellent conservation: can be frozen and 
therefore easily stored. 


● Easy to culture: small size and simple nutrition 

● Quick & massive proliferation : adult can have 

a progeny of 300 eggs in 5 days and those 
eggs need only 3 days to reach maturity and 
lay eggs in turn. 


● Self-reproducing hermaphrodite : it’s possible 
to grow a clonal population for one character 
from one homozygous individual.¹

● Lack of defined organs & tissues (brain, 
blood…)⁴


● Evolutionary distant from Homo sapiens 
(Figure 2) : some human molecular pathways 
do not exist in C. elegans².


● Too small for most biochemical applications ⁴.

● Extremely short life span (20 days)¹.
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