
 

New study looks at microbial differences
between parents, kids and dogs

April 17 2013

As much as dog owners love their children, they tend to share more of
themselves, at least in terms of bacteria, with their canine cohorts rather
than their kids.

That is just one finding of a new study led by the University of Colorado
Boulder that looked at the types and transfer modes of microbes from
the guts, tongues, foreheads and palms (or paws) of members of 60
American families, including canines. Identifying how such bacterial
communities can be affected by environmental exposure may help
scientists better understand how they can be manipulated to prevent or
treat disease, say CU-Boulder Associate Professor Rob Knight and CU-
Boulder doctoral student Se Jin Song, the study leaders.

Knight and his team sampled 159 people and 36 dogs. Seventeen of the
60 families had children at home ranging in age from 6 months to 18
years, 17 families had one or more dogs and no children, eight families
had both children and dogs and 18 families had neither children nor
dogs. Each family consisted of at least one couple between the ages of
26 and 87, and all of the children in the study were biologically related to
the couples in the study.

The team swabbed various parts of the body to obtain microbial samples
on the couples, children and dogs. For humans, the team looked at the
tongue, forehead, right and left palm and fecal samples to detect
individual microbial communities. Dogs were sampled similarly, except
that fur was sampled instead of skin on the forehead and all four paws
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were swabbed for bacteria in the absence of canine palms.

"One of the biggest surprises was that we could detect such a strong
connection between their owners and pets," said Knight, also a faculty
member at CU-Boulder's BioFrontiers Institute and an Early Career
Howard Hughes Medical Institute Scientist. "In fact, the microbial
connection seems to be stronger between parents and family dogs than
between parents and their children."

Another surprise from the study: If you want to share more of your skin
bacteria with your spouse, get a dog.

A paper on the subject was published today in the new online science
and biomedical journal, eLIFE, a joint initiative of the Howard Hughes
Medical Institute, the Max Planck Society and the Wellcome Trust Fund.

Studies of the human microbiome have become one of the hottest areas
of biological research, said Knight, a scientist in the ongoing National
Institutes of Health Human Microbiome Project that has thus far
sequenced the microbial mosaic of 300 humans. The number of
microbes living on and inside a typical human is about 100 trillion,
outnumbering human cells by about 10 to one. And the microorganisms
humans carry around—or don't—have been linked to a broad spectrum
of diseases ranging from malnutrition and obesity to diabetes, asthma
and depression, he said.

"There is mounting evidence that exposure to a variety of environmental
sources of microbes can affect long-term health, findings known as the
'hygiene hypothesis,' " said Song, a graduate student in CU-Boulder's
ecology and evolutionary biology department and first author on the
paper. Proposed by British epidemiologist Richard Strachen in 1989, the
hypothesis is that children who have had a lack of exposure to bacteria
and microorganisms might be more prone to getting sick because many
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microbes have co-evolved with people to be beneficial.

In the new study, the team found the composition of human bacteria is
affected by factors like age and environmental exposure, said Song. "Our
skin microbiota in particular seems to be the most malleable by our
immediate surroundings, which includes the presence of household
pets."

The primary results indicated the family unit had a strong effect on
human microbial community composition across all body sites, said
Knight. The weakest relationship on body sites was the father-to-infant
connection on the forehead and palms.

In addition, the new study showed parents share significantly more
similar tongue and gut communities with their own children than with
other children, but only after about age 3. Such results indicate it is
probably easier to exchange skin microbes on home surfaces or indoor
air than it is to exchange tongue or gut bacteria, likely because skin
surfaces are "less selective" environments, said Knight.

Other paper co-authors included Christian Lauber, Catherine Lozupone,
Gregory Humphrey, Donna Berg-Lyons and Noah Fierer from CU-
Boulder; Elizabeth Costello from the Stanford University School of
Medicine; J. Gregory Caporaso from Northern Arizona University, Dan
Knights from the University of Minnesota; Jose Clemente from the
Mount Sinai School of Medicine; Sara Nakielny from the University of
California, San Francisco; and Jeffrey Gordon from the Washington
University School of Medicine.

The study was funded by the Howard Hughes Medical Institute, the
Crohn's and Colitis Foundation of America, and the National Institutes
of Health.
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Dogs were key to the new study, said Knight of CU-Boulder's chemistry
and biochemistry department, since results from previous studies
suggested there were components of co-habitation involved in microbe
sharing. "These previous studies were conducted on humans only, and
we wanted to determine whether similar patterns exist when we
considered nonhuman co-inhabitants," he said. "And since so many
people consider their pets truly a part of the family, it seemed
appropriate to include them in a study involving family structure."

The lab procedure involved collecting and isolating microbial DNA
directly from swabs used for sampling each body site. Specific bacterial
RNA genes present in the DNA were then amplified using a technique
known as PCR and the genes sequenced with high-capacity DNA
sequencers. The specific bacterial RNA genes amplified from each
sample obtained from each body site of each individual were "tagged"
during the PCR step with a sample-specific DNA barcode developed by
Knight's group, allowing the team to pool hundreds of samples together
prior to a single sequencing run.

Knight also is involved in the American Gut project, a crowdfunded
effort that allows members of the public to learn more about their own
individual microbes, as well as microbes being carried by their dogs.
Information on the American Gut project can be found at 
http://humanfoodproject.com/americangut/.
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