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By Marcy J. Balunas, PhD

In our search for deeper under-
standing of the chemical inter-
actions between microbes and 
their eukaryotic hosts, we have 

departed from the University of Con-
necticut (UConn) to explore areas 
from Panamanian coral reefs to 
Alaskan harbors and many places 
in between. The organisms we have 
collected range from the charismat-
ic (e.g., squid and ants) to the every-
day, and we are most interested in 
exploring the chemistry that drives 
these host-microbe interactions, 
both for insights into their chemical 
ecology as well as their potential as 
drug discovery leads. 

In our collaboration with Dr. Spencer 
Nyholm (UConn Molecular and Cell Bi-
ology), we focus on a symbiotic bac-
terial consortium with the Hawaiian 
bobtail squid (Euprymna scolopes), 
housed in the accessory nidamental 
gland that protects squid eggs from 
pathogens and predators. Spencer 
has worked with these squid for many 
years, and so my lab had only seen 
them in his UConn tanks after collec-
tion by others. However, in May 2016, 
we were fortunate to attend the 28th 
Annual Squid-Vibrio Pow Wow in Hono-
lulu, Hawaii. 

During the day, we attended the 
meeting, highlighting the squid symbiosis with the bioluminescent 
bacterial symbiont, Vibrio fischeri. In the evening, though, we went to 
a beach known for populations of these squid, who emerge at night 
to hunt for food, protected from predation by their bioluminescent 
symbiosis. These nighttime collections took the form of shuffling 
through knee deep water with a high-powered flashlight to spot the 
squid jetting quickly away. With some practice (and a lot of luck), 
squid were netted and determined to be of appropriate size for col-
lection. Fortunately for me, my collaborator has been doing this for a 
long time because, after four hours, my lab collected a sum total of 

zero squid whereas he and his team 
had netted 10-12. The squid were 
brought back to a lab at the University 
of Hawaii before shipping, using trans-
port originally set up for shipment of 
live aquarium fish back to UConn.

In another collaboration, we work 
with Dr. Jonathan Klassen (UConn 
Molecular and Cell Biology) to study 
the bacterial symbionts of Trachymyr-
mex septentrionalis fungus-growing 
ants. In a similar fashion, we had 
seen Jonathan’s lab-raised ants and 
their intricate fungus gardens but 
had never performed field collec-
tions. So, in July 2017, we took the 
ferry to Long Island with Jonathan 
to perform collections. Unlike the 
pleasant Hawaiian evening breezes, 
this daytime terrestrial sampling 
was hot, with temperatures nearing 
100°F that day. As is typical, forest 
fieldwork demanded long pants and 
hiking boots, so there was no relief 
from the heat as we hiked along 
wide trails and abandoned roads. 
Fortunately, Jonathan has performed 
these collections all along the East 
Coast and had ideas where we 
might find colonies, using a small 
horseshoe of beige detritus as the 
only clue that there might be a fun-
gus-garden below. A meticulous ex-

cavation began, giving a wide berth to the colony, digging down 
about two feet and then slowly approaching the fungus garden, 
eventually digging with spoons and brushes to ensure the delicate 
gardens remained intact. After carefully removing the garden, we 
used a homemade tubing system to suck out the scurrying ants, 
essential to maintaining the gardens in the lab and an important 
part of this multipartite symbiosis. Between the three of us, we 
collected 5-6 gardens that day and transported them back to UCo-
nn where they were left to equilibrate before further experiments.
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Microbiome Sampling from the Tropics to the Poles 

Amanda Fenner and Samantha Gromek on the hunt  
for Hawaiian bobtail squid on the island of Oahu at  
dusk, wading through the water with high powered  

flashlights to spot the luminescence of their  
bacterial symbiont Vibrio fischeri. 
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Our tunicate-associated bacteria research 
has involved sampling from a wide range of 
environments, including dive trips to both the 
Caribbean Sea and Pacific Ocean in Panama 
as well as less traditional sampling in Alaskan 
waters. In August 2012, we went from Hom-
er, AK to the NOAA/University of Alaska Fair-
banks field station in Kasitsna Bay. For this 
scouting trip we wanted to explore shallow tu-
nicate populations and planned for sampling 
during maximum tidal differentials (~23 feet 
in this area), such that we could examine ma-
rine tunicates from dry land. In the strangest 
of these collections, we walked from the field 
station along a dirt road to a remote harbor, 
spotting more than one bear en route; who 
knew bears would be an issue on a marine 
field trip! Numerous tunicate species were col-
lected at several harbors and beaches along 
the coast, processed in the field station labs, 
and shipped back to UConn. 

In much less exotic tunicate sampling, ev-
ery year we go to the UConn Avery Point cam-
pus located in Groton, CT, about an hour from 
our labs. Both solitary and colonial tunicates 
are plentiful from submerged ropes along the 
UConn docks, giving the whole lab an oppor-
tunity to participate in collections. Live and 
preserved samples are easily transported 
back to the labs after our annual lab picnic at 
this beautiful coastal campus.

In an unusual twist on traditional pharma-
cognosy sampling, we worked on the micro-
biome of human fecal samples during my 
sabbatical with Dr. Patrick Schloss at the Uni-
versity of Michigan. Fortunately, the samples 
of primary interest were part of a larger region-
al sampling effort and were already collected, 
catalogued, aliquoted, and frozen. Even still, 
working with frozen stool has proven to be 
one of the more distasteful extractions I have 
performed, although easily the most biologi-
cally relevant when studying human disease.

Microbiome fieldwork has taken us all over 
the world, allowing for numerous unique col-
lection experiences, working with phenome-
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Part of the squid collection team (Marcy Balunas, Spencer Nyholm, Samantha Gromek, 
Allison Kerwin, Sarah McAnulty, and Andrea Suria). 
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In another collaboration, we work with Dr. Jonathan Klassen  
(UConn Molecular and Cell Biology) to study the bacterial symbionts  

of Trachymyrmex septentrionalis fungus-growing ants.

Sara Puckett collecting ants after extracting their fungus garden from beneath the soil  
on Long Island. After searching for above ground evidence, gardens are painstakingly  

excavated using small spoons to ensure the fragile gardens remain mostly intact. 
PHOTO CREDIT: MARCY BALUNAS
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nal collaborators who utilize genomics tools to study bacterial 
community composition, biosynthesis, metagenomics, tran-
scriptomics, and biosynthesis. In almost all cases, research in 
my lab then involves some combination of chemical extraction 
of the microbiome and/or of bacterial isolates, metabolomics, 

and isolation of bioactive metabolites. With such a large varia-
tion in samples, we have spent countless hours optimizing pro-
tocols for field collections, processing, and transport as well 
as methods for extraction and analysis. We are always looking 
forward to our next adventure! n
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above: Kim Diver near Kasitsna Bay, Alaska 
next to pilon encrusted with marine  

invertebrates, showing an approximation  
of the tidal differential that allowed  

for sampling of marine tunicates  
from dry land.
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Robert Samples collecting marine tunicates off a 
dock at the UConn Avery Point campus. Solitary 

and colonial tunicates are then prepared for  
bacterial isolation and microbiome analyses.
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Our tunicate-associated bacteria research has involved sampling  
from a wide range of environments, including dive trips to both  

the Caribbean Sea and Pacific Ocean in Panama as well as  
less traditional sampling in Alaskan waters. 

No action shots of human fecal sample  
collection! In fact, these are some of the  
extracts made during a sabbatical at the  
University of Michigan (Marcy Balunas,  
Kaitlin Flynn, Marc Sze, Charlie Koumpouras).

right: The Balunas Lab after our tunicate  
collection trip and before our annual 
picnic (Marcy Balunas, Lucas Gitzel, 
Andrew Maxwell, Brendan Stewart, 

Sara Puckett, Lava Kareem, Samantha 
Gromek, Cindy Li, Kailey Huot, Robert 

Samples, and Karen Tan). 
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