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Worms in space

Caenorhabditiselegans

VAt least 60-80% of genes are homologous

with human.
Leung et al. 2008

VFirst multicellular organism to have its

genome fully sequenced.

C. elegans Sequencing Consortium 1998



C. elegans flown to 

outer space before



UMBIôsSpaceflight Experiment onboard STS-116

Longevity LocomotionDNA  repair

Alteration in gene expression

Then et al. 2014

Previous spaceflight experiments 

with C. elegans: 

STS-42, STS-76, STS-95, STS-107, 

ICE-FIRST, CERISE



A few concerns from previous 

microgravity experiments:

Multi-generational culture of C. elegans
Mixture of larvae and adult worms

Gene expression of larvae and adult worms

are different Kim et al. 2013

Difficult to reproduce
Space mission is needed

Culture medium of C. elegans
Different effect exerted by agar and liquid

medium Szewczyk et al. 2003



1. Need an equipment to simulate microgravity on Earth.

2. Need to control life stages of C. elegans in a single

generation for accurate gene expression.

3. Experiments needed to be conducted on both agar

and liquid medium.

To understand microgravity effects on C. elegans:



3D microgravity simulator (Airbus 
Defence and Space Netherlands B.V.)

Principle of gravity vector averaging

enables microgravity experiments 
on earth before space missions

UMBI-ANGKASA Microgravity Lab



Research Objectives

ÅTo investigate effects of simulated microgravity on C. elegansgene 
expression profile (cultured on both liquid and agar medium)

ÅTo establish a gene expression profile baseline data of microgravity-
simulated C. elegansfor future research



C. elegans N2 strain (from eggs)

Part B: CEMM

0g

Microarray analysis

Real-time Quantitative PCR

1g

Part A: NGM

0g 1g

* 0g: Microgravity simulated, 1g: Ground control

52 ï54 hours

Research Flow Chart


