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Notably, the approach succeeded in identi-
fying a new compound with adjuvant activity. 
Carboxin inhibits the function of succinate 
dehydrogenase, one of the validated targets 
identified in the study. The authors found 
that carboxin, which has not been used as an 
adjuvant before, was synergistic with ampicil-
lin, increasing both production of H2O2 and 
bactericidal activity by approximately tenfold 
over ampicillin alone.

The study of Brynildsen et al.2 highlights the 
utility of metabolic modeling for antibiotic drug 
discovery. One obstacle to this approach, how-
ever, is the complexity of bacterial metabolism. 
The absence of regulatory and kinetic informa-
tion in such models limits the scope and accu-
racy of predictions. With more comprehensive 
knowledge of microbial systems, genome-scale 
models will surely become increasingly impor-
tant in identifying microbial targets for both 
mono- and combination therapies.

Despite the promise of this work, it is 
worth considering that the identified targets 
are involved exclusively in respiration, either 
through the production or use of ATP. This 
raises the issue of whether the approach will 
be clinically useful, because agents that tar-
get respiratory enzymes are often harmful to 
human health11. Carboxin, the adjuvant stud-
ied here, is a fungicide that is used in agricul-
ture but is toxic to humans. Thus, the main 
challenge in developing antibiotic adjuvants 
will be to achieve bacterial selectivity.

The authors’ ingenious use of metabolic mod-
eling to find synergies with existing antibiotics 
might also be broadly applicable to pathogens 
other than E. coli. ROS are ubiquitous in bacteria 
exposed to aerobic environments, and as such, 
this tactic should be translatable to any pathogen 
for which a metabolic reconstruction is available, 
provided it is not a strict anaerobe. Although 
the study provides compelling evidence that 
the approach is valid with β-lactam and fluo-
roquinolone antibiotics, it remains to be seen 
whether it is applicable to other classes of bac-
tericidal agents, such as the cell-wall inhibitors 
vancomycin and bacitracin and the polymyxin 
antibiotics. Bacteriostatic antibiotics do not gen-
erate ROS as part of their mechanism of action3, 
and, indeed, Brynildsen et al.2 found that their 
activity is unaffected by increases in ROS levels.

Adjuvant strategies could revitalize antibiotic 
therapy both by potentiating drug activity and 
by slowing the emergence of antibiotic resis-
tance. Such approaches would be synergistic 
with a renewed emphasis on multicomponent 
therapies to combat the increasing prevalence 
of antibiotic-resistant bacteria.
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that it established the National Swine Resource 
and Research Center to serve as a genetic 
resource and repository for disease models and 
as a core facility to create new genetic mutants 
(http://nsrrc.missouri.edu/). Swine have long 
been recognized as an especially good model 
for certain human diseases2. For example, 
modification of the CFTR gene results in a 
phenotype resembling human cystic fibrosis 
in pigs but not in mice3. Pigs develop athero-
sclerosis and lay down plaques in a manner 
similar to humans. And owing to the similar-
ity of photoreceptor distribution and of the size 
of pig and human eyes, these animals are an 
excellent model of human eye disease2. The 
advantages of pigs as disease models likely 
derive from their genetic similarity to humans; 

Pigs provide an important source of protein for 
a growing world population and are increasingly 
appreciated for their potential to model human 
disease and to supply organs for transplantation 
therapy in humans. With the recent publication 
of the first high-quality draft swine reference 
genome in Nature1, efforts to extend the useful-
ness of pigs in agriculture and biomedicine have 
acquired an essential resource (Fig. 1).

The US National Institutes of Health deemed 
the pig so important for biomedical research 

Pig genomics for biomedicine
Randall s Prather

The newly released swine genome assembly will aid research on disease 
models and xenotransplantation.
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