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The BCHPA is pleased to announce that Nuria Morfin will 
join us as the lead of the newly formed Technology Transfer 
Program. Nuria comes to us with fourteen years of experience 
as a beekeeper, researcher, and extensionist, acting as a link 
between research and industry. She has expertise in diverse 
areas including Integrated Pest Management (IPM), selective 
breeding and honey bee pathology. Nuria has collaborated 

in a number of research 
projects in North 
America, has published 
in reputable scientific 
journals, and has been an 
instructor of IPM, queen 
rearing and honey bee 
biology courses. 

Nuria got her Ph.D 
from the University of 
Guelph – Honey Bee 
Research Centre, where 
she later worked as a 

researcher studying the impact of stressors on health and 
behaviour, analyzing the mechanisms behind behavioural 
immunity and studying the lipidome and metabolome profile 
of bees. Nuria also worked as a Bee Inspector for the Ontario 
Ministry of Agriculture, Food and Rural Affairs (OMAFRA). 
Throughout her career, she has been actively contributing to 
apicultural research and industry.

Where did you grow up and what were your early 
influences on your path into honey bees? 
I grew up in Mexico, in a city well known for its impressive 
diversity in insects and plants and also for its great weather. 
Before Africanized bees arrived it had a very strong honey 
production, but I never thought of it when I was growing up, 
and I never imagined I would become a beekeeper. I did enjoy 
the outdoors, and chasing after bugs, and I loved my summer 
jobs in vet clinics and poultry farms. I always knew I was 
going to be a vet but I never suspected my path would turn 
toward bees.

What led you to your interest in honey bees - was that your 
initial goal when you began post secondary studies, or did 
it happen by accident?
I did my undergraduate studies at the National Autonomous 
University of Mexico (UNAM) in veterinary medicine and 
animal science. I took one optative course that changed my 
career path: apiculture and honey bee biology. It was during 
this course that I realized the great potential of honey bees for 
food production, and the advantages of beekeeping compared 
to other animal productions. Compared to other livestock, like 
poultry, you don’t need a huge investment to begin. I loved the 
course, and the enthusiasm of the professor was contagious 
(Dr. Zozaya, a well-recognized bee researcher in Mexico). 
As part of the undergraduate program, I had to complete a 
community service; I decided to do it in the Department of 
Apiculture as an extensionist. I loved working in the field and 
I had very good instructors (including DVM Adriana Correa 
and Daniel Prieto). 

I thought bees would be a great ‘side business’ while finishing 
school. A couple of friends and I bought an apiary (of highly 
Africanized and extremely defensive bees). I learned a 
lot from many mistakes and stings, and I understood why 
selection and breeding is important. We donated the apiary to 
the University, and I started my Masters degree. 

new Bc ttP Program lead, nuria morfin

Anguiano Baez and Nuria morfin working on their first 
apiary, in Guerrero, mexico (dry tropics near the Pacific).

Working as an extensionist at uNAm. I helped with 
diagnosis and monitoring of disease, testing for 
defensive behaviour and working with beekeepers to 
reduce defensiveness and increase honey production.  
Africanized honey bees have to be kept far away from 
farm animals and people, so most of the time the access 
to the yards in vehicles is not easy; we had to carry 
supers, feed, etc., into or out of the yard.
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I did my Masters at the National Institute of Forestry, 
Agricultural and Livestock Research (INIFAP). The Institute, 
which for years was led by Dr. Ernesto Guzman, focused 
on the selection of bees to reduce defensive behaviour and 
increase production, with very successful results. I decided 
to do my Masters studying the reproduction and process of 
Africanization. 

Why did you decide to study the reproduction and process 
of Africanization for your Masters?
I was very interested in the reproductive behaviour of bees, 
the process of Africanization, defence mechanisms against 
diseases and selective breeding. The process of Africanization 
is impressive, it’s one of the largest insect biological invasions 
and had impacted beekeeping and the ecology of most parts 
of Latin America. I was very intrigued to know more about 
the mechanisms behind this successful invasion. Brief 
summary: European honey bees (Apis mellifera mellifera and 
Apis mellifera ligustica) were introduced to the Americas in 
the 1600’s and they became naturalized (they adapted and 
established in most of the continent). Fast forward: in 1957 
a Brazilian scientist, W. Kerr, was working on a breeding 
program to have bees better adapted to the tropics, so he 
brought bees from Africa (Apis mellifera scutellata and 
Apis mellifera adansonii). By accident, the African colonies 
swarmed, and the hybridization (cross) between European 
established colonies and African colonies started; the hybrids 
are called Africanized bees. By 1986 they were in Mexico, 
and they are now in the South of the USA, including Texas, 
Arizona, New Mexico and Southern California. Africanization 
changed the ways of apiculture; beekeepers had to adapt and 
work very hard to increase production and reduce defensive 
behaviour. 

During my Masters I also started another business, working 
with the stingless bee Scaptotrigona mexicana in one of the 
most beautiful places of Mexico, in the high mountains near 
the Gulf. I learned a lot from that job -  not only on bee biology 
and agriculture, but also on the resilience of Indigenous 
communities and the role that native bees have on securing 
food and preserving traditions.

The stingless bees (like Scaptotrigona mexicana, Melipona 
bechii, and Melipona colimana) are cultured for honey, and 
are used for pollination in Mexico for crops including coffee 
and pimento. The production is different, one colony would 
produce 500 ml of honey per year, but the price of the honey 
is higher compared to honey from Apis mellifera. It is used 
as sweetener, but also for medicinal purposes (e.g. to heal 
wounds). The culture around stingless bees is very interesting; 
most of the beekeepers inherit their bees from their families, 
and they have an important role in their community. For 
example, the beeswax is used to make candles and décor for 
ceremonies. Also, the bees are very important to pollinate 
crops and native plants. When you go to that part of Mexico 
(in the mountains between Puebla and Veracruz) it is hard not 
to fall in love with the place, there is so much culture and the 
potential for sustainable agriculture. 

Nuria in Puebla, mexico.
Colonies of Scaptotrigona mexicana (stingless bees), 
traditionally kept in clay pots.



30     Volume 37, #4    WINTeR 2021 

I was working as a vet while finishing my Masters, and 
I had the great fortune of running into Dr. Ernesto Guzman, 
after a very inspiring conversation with him I decided to do 
my PhD at the University of Guelph. My research has been 
focused on the effect of stressors on honey bee health and 
behaviour (mostly behavioural immune responses).

Who have been your biggest influences in the world of 
honey bees so far?
It is difficult to have a short list of people that have influenced 
me in the world of bees. Most of all the team that I have 
worked with, their daily enthusiasm and collaboration has 
made my career very exciting. I also try to keep in mind 
that the knowledge we have on bees has been built by the 
contributions (big or small) of many people from different 
backgrounds. However, one of my main influences was E. O 
Wilson. I read a book called The Ant and he Sociobiologist 
by Pierre Jaisson, and he gives an amazing introduction to 
Sociobiology and the work of E.O. Wilson and Hamilton. He 
got me hooked, and from E. O. Wilson I remember reading 
The Ants and Sociobiology: The New Synthesis. After that 
I had no doubt that I wanted to learn more about eusocial 
insects, and that I wanted to work with bees. 

Many years later, when I was in my PhD looking at 
observation hives for hours, I was listening to an interview 
with E.O. Wilson on Radiolab. I really liked listening to him 
and made me recall how all this ‘bee enthusiasm’ started. I 
remember how casual he was - I liked how he told his story 
on how determined he was to work with insects. I also liked 
his humour, and I respect the inventiveness he had to answer 
questions, apparently at a very young age! I remember 
thinking of my own story; I always knew I wanted to spend 
my life (and career) surrounded by animals, it was a call that I 
had and never drifted from that. Although working with bees 
came later, my interest in medicine and animal behaviour was 
always there. 

During your Ph.D you have analyzed the mechanisms 
behind behavioural immunity, and studied the lipidome 
and metabolome profiles of bees. Can you describe some 
mechanisms which support behavioural immunity, and 
can you also explain what is a lipidome and a metabolome?
Honey bees, as social insects, have developed behaviours that 
help them control pests and diseases. I have been interested in 
one of these behaviours - self-grooming. With self-grooming, 
bees can remove parasites and particles from their bodies 

Nuria assessing honey bee colonies for experiments 
in 2020.

The team of researchers, students and volunteers at 
the Honey Bee Research Centre, university of Guelph.

and it has been proven effective to reduce mite population 
growth (including tracheal mites and varroa mites). Also, this 
behaviour is heritable, which means we can select for bees 
that tend to groom more (high-groomers) or more intensively 
(intense-groomers). 

I have also been working on how stressors (like diseases 
and agrochemicals) affect neural processes linked to grooming 
behaviour, and the differences between bees that groom 
lightly and intensively to help breeding selection programs. 
I have used different tools, including transcriptomics and 
lipidomics. In other words, the identification and study of 
all the messenger RNA molecules (mRNA) that will likely 
be used to synthesize proteins (i.e. transcriptome) and all the 
lipids in the sample of interest (i.e. lipidome). It’s like taking 
a snapshot of the bee, a specific tissue (like the brain) or a cell 
(like a neuron) and seeing all the molecules in it and trying to 
put together an explanation to answer our question. 

For example, by contrasting the transcriptome of bees 
that groom lightly and bees that groom intensively, we can 
understand which genes and biological pathways are involved 
with the effectiveness of self-grooming behaviour to get 
rid of parasites. Or, by contrasting bees that were exposed 
to an insecticide with bees that were not exposed, we can 
see how the chemicals are affecting different lipids and link 
those lipids to functions that are involved with the behaviour 
and the effect of the stressor, like energy metabolism or 
communication between neurons.

In terms of lipids, there are many types of lipids and 
lipid species, and they have many roles in our bodies (and 
the bodies of insects), including storing energy, regulating 
hormones, transporting nutrients, neural processes, etc. Just 
like other animals, lipids are a very important components 
of the brain and they play a crucial role in the development 
of neural and cognitive processes, which are necessary to 
perform complex behaviours. 
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To order and for details contact:  
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treasurer@bchoneyproducers.ca
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In our study, we found that the brain of bees consisted 
of glycerophospholipids (89%), sphingolipids (9%), and 
glycerolipids (2%). We found very interesting results. 
From the 9% of sphingolipids, 83% were sphingomyelins 
(sphingomyelins are a type of sphingolipid). Sphingomyelin 
is important for the development of cognitive functions in 
other animals, like humans and rats.  This is the fi rst time 
that the brain lipidome of honey bees has been characterized. 
We found distinct traits in bees, like unusually high levels of 
plasmanyl phospholipids and low levels of plasmalogens. We 
still need to investigate the signifi cance of these characteristics 
and how they relate to the brain function and behaviour of 
bees.   

We also found lipids that were affected by the exposure 
to insecticides, which indicates that agrochemicals can affect 
the lipidome (lipid composition of the brains) and potentially 
affect behavioural immune responses - like grooming.

The metabolome is the same idea. Examples of metabolites 
would be amino acids, carbohydrates, and vitamins. They are 
very small molecules that result from metabolic reactions as 
a result of the breakdown of bigger molecules. For example, 
proteins would break into amino acids by the action of 
proteases (enzymes). For our research on the metabolome, we 
are interested in understanding how bees age, and studying the 
difference in the metabolites found in young vs old bees, and 
between summer and winter bees, which will tell us a story 
of how bees age. For example, why do bees live longer in the 
winter compared to the summer?

Do you have any initial plans for getting the TTP off the 
ground - any fi rst projects you might have in mind and 
ways you hope to help BC beekeepers?
I’m currently working on that with the BCHPA. I do have 
to say that the most important part of the TTP is to assist 
beekeepers and work in collaboration with them. The main 
projects will be related to:
• Developing resources of best management practices for 
different regions of BC
• Strengthening Integrated Pest Management strategies, 
including monitoring and control of varroa mites, assisting 
breeders with the selection of stocks, and assessing 
environmental stressors on bees
• Facilitating resources for selective breeding and queen 
rearing
• Working towards a sustainable beekeeping industry in BC
• Including bees in bioremediation projects.

As a fi rst step in starting the BC-TTP, we are requesting 
BC beekeepers to help us fi ll and share an online survey. The 
survey will help us understand the industry, and challenges 
from different regions in the province. Your answers will help 
us shape the projects that will assist the beekeeping industry by 
facilitating applied research and educational resources. If you 
are a BCHPA member you will receive an email with the link 
to the survey, or you can contact me by email to request the 
link: nuriamorfi n@gmail.com. BC-TTP is looking forward to 
working with you, and we hope we’ll be able to work together 
on many projects.

Are there any projects that have been done by the other 
TTP groups in Canada that you’ve been impressed by?
I think TTPs in Canada have been very successful in integrating 
the industry with research and advancing the beekeeping 

industry and agriculture. There are long term projects, like 
selecting for resistant stock to parasites and diseases, that 
have been very successful. Other important projects that I 
believe are very important to Canadian beekeepers are related 
to applied research to make varroa treatments available, or 
considering a summer treatment to reduce varroa levels. TTPs 
have been a great link between the industry and research, 
working in close collaboration with beekeepers helps to 
identify the challenges and think of creative and achievable 
solutions. It’s great that most provinces in Canada have now 
a TTP, and I think we will be seeing a lot of collaboration 
between the programs.  ❀

Here are some references to open access journals, in case 
some are interested in reading more about my research:
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J.O., Tapia-González, J.M., Contreras-Escareño, F., Medina-Flores, 
C.A., Correa-Benítez, A. and Quezada-Euán, J.J.G., 2020. The 
process and outcome of the africanization of honey bees in Mexico: 
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p.404. https://doi.org/10.3389/fevo.2020.608091
Morfi n, N., Fillier, T.A., Pham, T.H., Goodwin, P.H., Thomas, 
R.H. and Guzman-Novoa, E., 2021. First insights into the honey 
bee (Apis mellifera) brain lipidome and its neonicotinoid-induced 
alterations associated with reduced self-grooming behavior. Journal 
of Advanced Research. https://doi.org/10.1016/j.jare.2021.08.007
Morfi n, N., Goodwin, P.H., Hunt, G.J. and Guzman-Novoa, E., 2019. 
Effects of sublethal doses of clothianidin and/or V. Destructor on 
honey bee (Apis mellifera) self-grooming behavior and associated 
gene expression. Scientifi c reports, 9(1), pp.1-10. https://doi.
org/10.1038/s41598-019-41365-0


