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DISCUSSION

of human gut

ping features of the gut mucosal immune system
‘complement and extend the elegant work by Atarash e . (16). They.
used a singl seective condition (chloroform treatment) to recover a
group of 17 strains (al of which were described as members of the
class Clostidia) from the human fecal microbiota of a single donor
and showed tht the consortum was capable of espanding the colonic
regulatory T cell compartment in gnotobiotic mice. The fact that we.
found this ffector activity among gut speces belonging o ofher bac-
teril phyla suggests that istribution of this unctonal capacity may.
be beneficial in ensuring that thi toleogenic cel type i consistently
and persstently maintained in different microbial community and.
host contexts. The approach we describe allows systematic folow-up.
analyses of the extent o which the T response s affcted by fctors

Such as age ot coloniation o by difent dietsthat prodice abrupt
ind subontal lerations i microbot confgraions (45-£7). D-
pite identiying membersof diffret human gt bacteisl phys that
hape the T esponse,ou study and that of Atasi f . reveled
that imestinal

short-chain fatty acid concentrations increased upon
colonizaton. Given the substantal amount of data supporting a role
for short-chain ftty acids in the induction of Ty, (1244, this sug-
gests @ common pathway by which different microbes converge o
‘modulate this facetof the host immune system. The genetic mani
ulabiity of some of the bacterial strains identiied here, notably the
Bacteroides, affords an opportunity o test this and other hypotheses,
and advance our knowledge about the molecular underpinnings of
microbiota- T crossalk.

As the ficld of human microbial ccology research moves from
observational studics to hypothesis-driven experiments designed to
direcly test the contributions of the microbiota and ts componenis.
to health, there i  growing need to develop and trnsiton to.2 mod-
ernized st of Koch's posulates(48) where the groups of microbes that
‘modulate host phenotypic responses are ideniifid along with the.
environmental factors (for example, diet

needed 100 combinations to identify multple effector microbes for

threevery diverse bilogical responses (metabolic adiposiy, and ).
“This repreents a 1000-fol reduction n the search space comparcd 10
what would be required theoreticlly. By testing these 100 combinations
of microbesin an out-of he-isolaor gnotobiotc caging system rather

than in traditional flexible film isolators, we overcame what would have how it facili-
been an insurmountable practcal barrie o performing thse studies  tates scientific
for mst groups. Our entire sy could have been completed wih 3 research

single flexibl lmisolatr o generat the required germfree mice. This
fature suggests that ur overal appronch should be accessibl to many
imestigators because anima fclie with small umbers of gnotobitic
sohtors already exist in numerous universiis

‘Although identifying ffecor strans represents a ritical firt step
in mechanistic analyses of how the gut microbiota affcts various
facets of host biology, once such sirains are identified, much ad
tional work needs o be done. For example, numerous other important
Gomponents of the intestinal immane system may also b affected by
colonization it the stains we identiid,incuding B celcass sich-
ing to IgA, macrophage/dendriic cel effetor or migralory proper-
ties and 18 T cel function. Another important goal s to ideniify the
efector molecules produced by the identified effectorstains and the.
host signaling pathways through which these molecules act. Using.
gnotobiotic mice genetially defiient in various components of the.
immune system (such as Toll-ike receptors or inflammasomes) and
lfector strains that are genticlly manipulated (for example, through
whole-genome transposon mutagenesis) represent ways for pursing.
this goal. Although additional lements of these mechanistic analyses
will be dependent on the biological processes being interrogated, in
principl thi platform can be applied to any microbiota-associated
phenotype. Finaly, our approach has therapeutc implicaions because.
it represents an enabling system for identifying and charactrizing "
next geneation probiotics o combinations of pre- and probiorics "o ¥ will facili

limitations of the
platform show which
questions would be
unanswered

tate medical
(oynbitics). e el
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