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Transfer of carbohydrate-active enzymes from
marine bacteria to Japanese gut microbiota

Jan-Hendrik Hehemann'*f, Gaélle Correc'?, Tristan Barbeyron'?, William Helbert"?, Mirjam Czjzek"*

& Gurvan Michel"?

Gut microbes supply the human body with energy from dietary
polysaccharides through carbohydrate active enzymes, or
CAZymes', which are absent in the human genome. These enzymes
target polysaccharides from terrestrial plants that dominated diet
throughout human evolution®. The array of CAZymes in gut
microbes is highly diverse, exemplified by the human gut symbiont
Bacteroides thetaiotaomicron’, which contains 261 glycoside
hydrolases and polysaccharide lyases, as well as 208 homologues
of susC and susD-genes coding for two outer membrane proteins
involved in starch utilization*. A fundamental question that, to
our knowledge, has yet to be addressed is how this diversity evolved
by acquiring new genes from microbes living outside the gut. Here
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we characterize the first porphyranases from a member of the
marine Bacteroidetes, Zobellia galactanivorans, active on the ( /
sulphated polysaccharide porphyran from marine red algae of the _
i OH OSOs OCH;
genus Porphyra. Furthermore, we show that genes coding for these OH
porphyranases, agarases and associated proteins have been trans- ﬁ?L o
ferred to the gut bacterium Bacteroides plebeius isolated from }( o ~0) j’x\o
Japanese individuals’. Our comparative gut metagenome analyses OH oH
show that gomhﬂanases and agarases are frequent in the ]aganese * [0 #* & + * J0 +xx* +

population® and that they are absent in metagenome data’ from

North American individuals. Seaweeds make an important contri-
bution to the daily diet in Japan (14.2 g per person per day)®, and
Porphyra spp. (nori) is the most important nutritional seaweed,
traditionally used to prepare sushi”'’. This indicates that seaweeds
with associated marine bacteria may have been the route by which
these novel CAZymes were acquired in human gut bacteria, and
that contact with non-sterile food may be a general factor in
CAZyme diversity in human gut microbes.
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Sushi: i giapponesi lo digeriscono meglio

Il loro intestino ¢ dotato di un batterio specifico, pressoché assentei negli occidentali

©NEWSFOOD.com - 09/04/2010

i Quando si tratta di mangiare il sushi, gli individui originari del Giappone hanno un

- nori, l'alga rossa che avvolge il pesce.

Questo il risultato di una ricerca dell'Universita Pierre ¢ Marie Curie di Parigi (Francia)
diretta dalla dottoressa Mirjam Czjzek e pubblicata su "Nature".

La dottoressa Czjizek e compagni hanno preso in esame 13 giapponesi e |1
nordamericani. In questo modo, si ¢ notato come l'organismo degli orientali sia dotato
del Bactreroides plebeius. A tale batterio compete I'emissione di enzimi che facilitano la

digestione del nori.

Secondo le ipotesi degli scienziati, il Bactreroides plebeius sarebbe arrivato nell'intestino del popolo del Sol Levante

V & vantaggio biologico. Il loro intestino contiene infatti un batterio, che li aiuta a digerire il

1 grazie alla dieta ricca di pesce. Inoltre, prima di stabilirsi all'interno del corpo umano, il Bactreroides plebeius ha acquisito

frammenti di DNA dalla Zobellia galactanivorans (altro batterio marino) grazie al processo noto come trasferimento

| genetico orizzontale
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Abstract | The microbiota of the mammalian intestine depend largely on dietary %
polysaccharides as energy sources. Most of these polymers are not degradable by the host,
but herbivores can derive 70% of their energy intake from microbial breakdown —a classic
example of mutualism. Moreover, dietary polysaccharides that reach the human large +
intestine have a major impact on gut microbial ecology and health. Insight into the molecular $
$

*

mechanisms by which different gut bacteria use polysaccharides is, therefore, of
fundamental importance. Genomic analyses of the gut microbiota could revolutionize our
understanding of these mechanisms and provide new biotechnological tools for the
conversion of polysaccharides, including lignocellulosic biomass, into monosaccharides.
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Turnbaugh, P. J. et al.
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Microorganismi con proprieta positive per la salute umana possono coesistere
nell’intestino umano con microrganismi le cui attivita possono danneggiare la salute

Elie Metchnikoff “...the'intestinal flqra is an_gxtremely important
factor in the causation of senility...”
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Per esempio:

-glucuronidase nitroreductase

azoreductase cholesterol dehydrogenase

7- -hydroxylase
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- Comunicazione con il cervello e modulazione del comportamento

33

Effetto del microbiota sull’asse intestino-
cervello nella salute e nella malattia

Nat Rev Neurosci. 2012 Oct;13(10):701-12
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Elevata incidenza di sintomi
psichiatrici associati allo
stress (es. ansia) nei casi di
disordine  gastrointestinale
(es. IBS, IBD)
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La comunicazione bidirezionale dell’'asse
microbiota-intestino-cervello

Nat Rev Microbiol. 2012 Nov;10(11):735-42
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