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The Bean Beetle Microbiome Project (www.beanbeetles.org) provides a set of 
class-tested protocols that permit undergraduates to conduct original 
research, a course-based undergraduate research experience (CURE), on the 
bacterial microbiome communities found in the digestive tract of bean beetles, 
Callosobruchus maculatus.  Female bean beetles attach individual fertilized 
eggs to the surface of the host bean in which their offspring feed, develop and 
pupate.  We have developed a simple and reliable method for students to 
obtain bean beetle eggs to conduct bacterial microbiome studies.  Individual 
fertilized adult female bean beetles were introduced to a small number (5-6) of 
sterile 6mm glass beads in a 35mm sterile Petri dish.  Females readily laid 
eggs on these glass beads.  The collection of glass beads with eggs from one 
female provided enough material to either extract the bacterial microbiome for 
culturing or to perform DNA extraction for diversity assay sequencing of the 
V4 region of the 16S rRNA bacterial gene.  Eggs laid on glass beads cannot 
develop beyond the embryonic and first instar larval stage since they cannot 
burrow into a substrate, and they are prevented from feeding.  We surface 
sterilized the beads and eggs in the same manner as adult beetles (see Cole 
et al., 2018 ABLE 39:3) by placing the beads in a cell strainer cup before 
dipping through a sequence of bleach, sterile water, ethanol and sterile water.  
A sterile 2mL microfuge tube containing 5-6 glass bead with saline (for culture 
plating) or the first extraction buffer (for DNA extraction) placed in a pulsing 
vortex machine for 30 seconds will strip the eggs from the beads and crush 
them.  This technique has permitted our students to successfully perform 
studies comparing the bacterial microbiomes of virgin adult bean beetles to 
eggs-embryos. 
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Bacterial microbiome diversity from virgin females and eggs, 
Shannon-Weaver alpha diversity and Bray-Curtis beta diversity 
(Fall 2022 class data, LB strain from blackeye peas).
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This study was conducted by undergraduates, Freshmen and Sophomores in 
an introductory biology laboratory course, Population, Community and 
Biosphere in Fall 2022 and Spring 2023 at Morehouse College.

RESULTS

CONCLUSIONS
Our methods were successful in extracting microbiome bacteria from eggs for 
both culturing and for MiSeq sequencing.  However, our findings were the 
opposite in the two experiments.  The only difference between the two studies 
was the host bean of the adult beetles, blackeye peas (F2022) and pigeon peas 
(S2023).  There were significant differences between the bacterial microbiome 
communities of eggs compared to virgin females in both experiments.  
However, the microbiomes of eggs were more diverse than those of adults from 
blackeye peas as was previously reported (Berasategui et al., 2021, Applied 
and Environmental Microbiology 87:e00212-21).  This contrasts with our 
findings on pigeon peas in which the microbiomes of adults were more diverse 
than those of eggs.  Future studies will evaluate the repeatability of our findings 
and assess whether the relatively small quantities of bacteria and DNA 
extracted from eggs bias the microbiome community analyses.
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Develop a simple inexpensive method of collecting bean beetle, 
Callosobruchus maculatus, eggs from which the bacterial microbiome may be 
extracted.

Bean beetles, Callosobruchus maculatus
Egg on glass bead

A 70um cell strainer cup (Fisher Sci #22363548) contains 
egg bearing beads but permits surface sterilization in 
50mL conical tubes.

Surface Sterilization and Microbiome Isolation

A bean beetle egg on 5mm glass bead.  Grid 
scale is 1mm.  Arrow points to an egg laid on 
the surface of a glass bead (10X image).

Beetles lay eggs on glass beads

Mated bean beetles were isolated (35mm dish) with 
sterile 5mm glass beads on which they deposited 
eggs.

• 10% bleach:    3s
• Sterile water: 10s
• 70% ethanol:   5s
• Sterile water: 10s

Surface Sterilzation

A pulsing vortex mixer for 30s in a 2mL microfuge 
tube strips the eggs from beads and releases 
microbiome.  Using 2mL tubes prevent beads 
from sticking at bottom of tube.

Adult beetles in this study were processed as described in 
Cole et al., 2018 ABLE 39:3.  Microbiome culturing and Next 
Generation (MiSeq) sequencing of entire microbiome 
communities was conducted as detailed Cole et al., 2018 
ABLE 39:3 and in the protocols of the Bean Beetle 
Microbiome Project (www.beanbeetles.org).

RESULTS

Bacterial microbiome diversity from virgin females and eggs, Shannon-Weaver alpha 
diversity and Bray-Curtis beta diversity (Spring 2023 class data, LB strain from pigeon 
peas).
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