










         
           

         
   

       
       

         
     

         
         

       

       
             

         
       

       
         

 
         
         
         
         

       
     

         
         
         
         
         

           
         

           
         
 

                    

   
           

           
       

       
           

         
           
           

           
     

         
            
             

               

             
         

   

         
         

           
           

   
         
       

             
         
           

         
          

         
     

       

   

           

     

           
         

         

           
         
           

       
           

 

         
         
       
         
             
             

           
       

           
         
       
         

     
     

       

         
           

       

         
           

       
           
         

     

Bacterial diversity is probably a good thing,
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This gene provides the code for part 
of a bacterial ribosome, the essential 
machinery needed to make proteins. 

The 16S rRNA gene is present in 
every known bacterium, but in each 
one, it has a slightly different DNA 
sequence. Scientists can use the 
sequence of this gene to classify 
the bacteria. 

The Petri dish method has uncovered 
10 different types of skin bacteria. 
The method Grice used revealed 
more than a thousand. Her study 
was the first to use the technique for 
such a large survey of human skin. 

She found that moist areas tend to 
host similar bacterial communities in 
all of her volunteers. The same holds 
for dry and sebaceous areas. Each 
skin environment determines its bac
terial inhabitants just as an outdoor 
environment determines its plant 
life —rainforests support leafy trees, 
while deserts have cacti. 

Even with these patterns, the skin 
still has a surprising amount of 
variation from person to person. 

Skin microbiomes are like snow
flakes: No two are exactly alike. 
Your unique pattern depends on 
things like your age, sex, sun expo
sure, diet, hygiene and even where 
you live and work. 

Microbes in Medicine 
By getting a sense of bacteria on 
healthy skin, Grice hopes to figure out 
what’s different about the microbes 
on diseased skin —and maybe even 
find a way to fix the problem. 

She’s most excited about applying 
her work to the chronic wounds that 
are common in people who have 
diabetes or spend most of their time 
in beds or wheelchairs. 

People with diabetes can lose some 
of the sensation in their limbs, making 
it harder for them to feel pain and 
easier for any of their injuries to fester. 

On top of that, they may have 
poor blood flow, which makes heal
ing tough . 

As Grice explains, your body needs 
blood to deliver oxygen, immune cells 
and important proteins to the site of 
an injury to help cells regenerate. 

A Problem Afoot 
Almost 10 percent of the United 
States population has diabetes, and 
up to a quarter of these 24 million 
people will get a painful wound 
known as a diabetic foot ulcer. 

These ulcers are very difficult and 
expensive to treat. And the problem 
is increasing: As obesity rates rise, 
diabetes —and diabetic foot ulcers — 
are becoming more common. 

“It’s such a farreaching problem that 
it’s clearly an area of need,” says 
Grice. “That’s what really drives me 
the most.” 

Grice suspects that bacteria make 
chronic wounds worse because they 
spur the human immune system 
to trigger inflammation. Although 
designed to kill infected cells, inflam
mation also prevents skin cells from 
regenerating after an injury. 

The immune system acts slightly 
differently in each of us, thanks to 
our genetics. Grice’s work takes 
a microlevel look at interactions 
among human genes, the immune 
system and the skin’s bacterial 
communities. 

Defense Mechanisms 
To investigate what role bacteria 
play in diabetic wounds, Grice 
used a group of laboratory mice 
bred to display common features 
of diabetes —like wounds that 
don’t heal well. 

Grice and her colleagues took skin 
swabs from both diabetic and healthy 
mice, and then compared the two. 
Using the 16S rRNA technique, they 
found that diabetic mice had about 
40 times more bacteria on their skin, 
but it was concentrated into few 
species. A more diverse array of 
bacteria colonized the skin of 
healthy mice. 
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