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Sample	Prepara3on	for	Various	Experiments	
Involving	CaenorhabdiFs	elegans	

The	 focus	 of	 our	 laboratory	 is	 to	 take	 data	 on	 various	
aspects	 of	 Caenorhabdi+s	 elegans	 behavior.	 We	
experiment	with	our	model	 organism	by	 subjec=ng	 them	
to	various	s=muli,	in	various	media,	and	at	different	stages	
of	 development.	 For	 each	 experiment,	 we	 design	 a	
different	 sample-making	 method	 to	 accommodate	 the	
features	we	wish	to	observe.	Here,	we	have	described	the	
different	 types	 of	 samples	 we	 have	made,	 and	 how	 that	
par=cular	design	allows	us	to	observe	the	features	we	wish	
to	 focus	on.	 In	par=cular,	we	have	described	our	 general	
approach	 to	 sample-making	 for	observing	worm	behavior	
in	2D,	in	3D,	and	observing	with	a	Bessel	beam,	in	addi=on	
to	 more	 specific	 approaches	 in	 order	 to	 test	 worm	
behavior	 in	 response	 to	 s=muli	 from	 an	 electric	 field,	 a	
magne=c	field,	and	a	thermal	field.	

ABSTRACT	 MATERIALS	AND	METHODS	

PHOTOTAXIS	 MAGNETOTAXIS	

REFERENCES	

•  Kwon,	N.,	Pyo,	J.,	Lee,	S.-J.	&	Je,	J.	H.	3-D	Worm	Tracker	for	
Freely	Moving	C.	elegans.	PLOS	ONE	8,	e57484	(2013).	

•  S=ernagle,	T.	Maintenance	of	C.	elegans.	WormBook(2006).	
doi:10.1895/wormbook.1.101.1	

ACKNOWLEDGEMENTS	

Special thanks to the Hallem Lab at UCLA for providing 
organisms and materials for maintaining C. elegans strains; 
to the Bozovic lab at UCLA for providing deionized water; to 
the CNSI ALMS program for providing the use of a dissection 
microscope; and to the NSF IRDB and UCLA Dean’s Office 
for providing funding. 

Gela3n	
–  Clear,	with	an	index	of	refrac=on	similar	to	that	

of	liquid	water	
–  Mel=ng	point	~	20˚C	
–  C.	elegans	can	survive	in	gela=n	for	several	

hours	
Agarose	gel	

–  Opaque	
–  Mel=ng	point	~	90˚C	
–  C.	elegans	can	survive	on	top	of	agarose	for	

several	hours	
–  Standard	procedure	for	C.	elegans	experiments	

Copper	tape	
–  60	µm	thick	
–  C.	elegans	tend	to	avoid	copper	

Clear	glass	plates	
Glass	and	quartz	cubic	cuvets	

–  By	filling	the	cuvets	with	gela=n,	we	can	
observe	the	mo=on	of	worms	in	3D	

INTRODUCTION	

Each	of	our	experiments	aims	to	observe	how	C.	elegans	is	
able	 to	make	decisions	on	how	 to	navigate	 spaces	based	
light,	magne=c,	thermal,	and	electric	s=mula=on.		
	
While	 other	 labs	 observe	 C.	 elegans	 only	 in	 two	
dimensions,	 our	 experiments	 are	 uniquely	 innova=ve	
because	 we	 have	 developed	 the	 technology	 to	 observe	
worms	in	3D.	We	do	so	by	observing	the	worms	in	gela=n,	
which	worms	 can	 crawl	 in	 as	 they	would	 in	 their	 natural	
soil	 environment.	 The	 parameters	 we	 observe	 in	 our	
experiments	 include	 the	 worms’	 percep=on	 of	 speed	
compared	to	actual	wave	speed	in	various	concentra=ons	
of	 gela=n	 and	 agarose	 gel;	 the	 worms’	 behavior	 at	 the	
newly-hatched	 (L1)	 stage	 compared	 to	 behavior	 at	 fully	
grown	 (L4)	 stage;	 the	 worms’	 behavior	 when	 starved	 as	
compared	 to	 well-fed;	 worm	 habitua=on	 to	 prefer	 a	
certain	temperature;	etc.		
	
We	control	the	external	s=muli,	and	observe	worm	mo=on	
before	 and	 afer	 s=mula=on	 as	 well	 as	 the	 neurons	
involved	 in	 each	 process.	 By	 doing	 so,	 we	 are	 able	 to	
analyze	 the	 sensory-motor	 integra=on	 in	 the	 worms’	
responsive	behavior.	

RICHA	RAGHUTE,	TIFFANY	LU,	Shayan	Niaki,	Phat	Mai,	ETa	D’Orazio,	Tien	Nguyen,	Ryka	
Sehgal,	Trudy	Tan,	Yuqi	Liu,	Myki	Lee,	Miki	Rai,	Ivy	Kuo,	Mike	Zhuang,	and	Katsushi	Arisaka	

THERMOTAXIS	

Clear	glass	
plate	to	
minimize	
reflec=on	of	a	
non-405nm	
beam		

Copper	tape	to	
limit	worms’	area	
of	movement	

2%	gela=n	
to	provide	
a	clear	
medium	
for	worms	
to	move	in	

coverslip	

2%	gela=n	
to	provide	
a	clear	
medium	for	
worms	to	
move	in	

coverslip	

2cm	x	2cm	x	2cm	quartz	cuvet	to	
minimize	reflec=on	of	a	non-405	nm	
beam	

8cm-diameter	Petri	dish	

2%	agarose	gel	

5cm	x	5cm	x	
5cm	clear	glass	
cuvet	to	
observe	worm	
movement	

2%	gela=n	to	
provide	a	
clear	medium	
for	worms	to	
move	in	

coverslip	

10cm	x	10cm	thin	layer	of	2%	
agarose	gel	that	stays	at	same	
consistency	across	various	
temperatures	

1.7%	salt	
concentra=on	of	
agarose	gel	to	
conduct	
electricity	

Clear	plas=c	tray	

Black	rubber	
stand	

2D	Sample	

3D	Sample	

DNA 
Inheritance 

mutation Evolution 

Sensory 
Neurons   

Higher Inter  
Neurons   

Motor 
Neurons   

Muscles 

Lower Inter  
Neurons   

Commander  
Neurons   

dx/dt 

dS/dx 
CPG 

FAP dS/dt dx/dt 
AIY 
AIZ 

AVA 
AVB 

VB, DB 
VA, DA  

RIM, RIA, RIB 

Outer world  (Environment) 

AFD 
ASH 

AWC 

Temperature 

Light 
E-field 

ASJ 
B-field 

DNA 
Body 

Epigenesis 
Synaptogenesis 

Epigenetic 
inheritance 

motion Prey 
Predator 
Mate 

Others 

Mouth 

eat foods 

sex 

mate 

death 

Body 
Brain 

Inner world learning 
memory 
adaptation 

L1 
L2 

L3 
L4 


