
How Bees Naturally Vaccinate Their Babies

Edible Vaccines for Insects
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Bacteria from food are broken down inside 
the gut and transferred to the blood.

Pieces of dead bacteria are bound to 
vitellogenin in the blood and/or fat body.

Worker bees use this pollen to make food for 
the queen and their siblings inside the hive.

Custom vaccines could be also 
made to target epidemics 
among endangered species.

Vitellogenin Protein

The discovery of how bees vaccinate 
their babies could result in the 
development of cheaper, simpler 
vaccines for animals in the food 
industry, such as poultry and fish.

Natural Vaccines

Vitellogenin is an important blood protein in 
all egg-laying organisms.

Offspring inherit the broken pieces of 
bacteria. Now the bee's immune system 
is primed against diseases found in the 
environment.

Queen puts vitellogenin into 
the eggs as food for the 
developing embryos.

Flowers have various microbes on
them. Foraging honey bees pick them 
up while gathering pollen.

Environmental Bacteria

For Agriculture For Endangered Species

One out of 
every three bites we 

take comes from 
pollinators. 75% of 

primary global food 
crops rely on some 

type of animal 
pollination.

Bee colonies 
have been 

declining for the 
last 60 years.

Honey bees and 
other pollinators 

help to maintain plant 
biodiversity. 

Bees keep fruit, nuts 
and vegetables in 

our diets.

Scientists could make edible 
vaccines with dead bacteria 

to inoculate bees against 
specific diseases.

This would be the 
first ever custom 

vaccine for 
insects!

Vitellogenin-
based vaccines 

could help 
minimize colony 

decline from 
disease.

Because 
pollinators help 
maintain plant 

biodiversity, they are 
an essensial part of 

the food 
chain.


