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Qué es la microbiota?




MICROBIOTA

e Tienen un peso de
1.5 Kg

e Superan al genoma
humano en 100-
veces

e Tres trillones de
germenes

1000 especies
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Firmicutes

{Streptococcus spp,
JPGN 48:249-256, 2009. Clostridium spp)
Proteobacteria —  Bacteroiceics

(Eschenichia coli) | Bacferoechex a1y

MICROBIOTA-
EDAD

Actinobacteria
(Bifidobacterium spp)

birth 7 days weaning adulthood



! FUNCIONES DE LA MICROBIOTA

FUNCION INMUNE
= Destruccion toxinas /carcin0genos
= Colonizacidn por bacterias patdégenas
= Desarrollo del Sl
= Modulacion del estado inflamatorio
FUNCION DIGESTIVA
= Motilidad digestiva
= Sintesis micronutrientes
= Absorcion electrolitos/ minerales
* Fermentacion sustancias indigeribles

Gill, SR et al. Metagenomic analysis of the human distal gut microbiome. Science. 2006; 312 (5778): 1355-59.
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¢ Se han producido cambios de
la microbiota en las uUltimas
décadas?




PERDIDA DE BIODIVERSIDAD
EN EL INTESTINO

Nature Reviews Microbiology | AOP, published online 9 November 2009; doi: 10.1038/nrmicro2245

PERSPECTIVES

(symbiotic or mutualistic relationships).
Co-evolution, co-adaptation and codepend-
ency are all features of our relationships with

What are the Consequences Of the our indigenous microbiota®.

. . . . r) The vertebrate microbiota can be char-
disappearing human microbiota’ ez ancen, vt despancestis
conserved in their host species; often present
for defined life cycle events or persisting for
life; and host niche specific, These properties

ESSAY

Martin J. Blaser and Stanley Falkow




CAMBIOS EN ECOLOGIA HUMANA
AFECTAN A LA COMPOSICION DE
LA MICROBIOTA

CHANGE CONSEQUENCES
Water sanitation Fecal transmission decrease
Cesarean surgery increase Vaginal transmission decrease
Increase of the antibiotic use in preterm Vaginal transmission decrease
Lactation reduction Cutaneous transmission decrease

Small families Early contamination decrease
Antibiotic use increase Microbiota Changes
Antibacterial soaps and toiletries increase Microbiota Changes
Mercury—amalgam dental filling increase Microbiota changes

Nature Reviews Microbiology | AOP, published online 9 November 2009;
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METODOS DE DETERMINACION DE
LA MICROBIOTA

Culturing on selective plates Denaturing/temperature

———————— gradient

Fragment lengt

Aoallll

© Functional capability

Digestion

© Metabolic reconstruction
Whole genome
shotgun sequences

UPASERTVATION
EAROPTOSIS




MICROBIOTA OBESIDAD




Turnbaugh, PJ et al. Nature. 2006; 444 (7122): 1027-31.

+/+



COMPOSICION DE LA FLORA EN
OBESOS/DELGADOS

Enobesos < Bacteroidetes
> Firmicutes

» Tras pérdida de peso aumento de proporcion de
bacteroidetes

Ley R et al.Nature. 2006; 444 (7122): 1022-23.
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Gut Microbiota from Twins Discordant for Obesity Modulate
Metabolism in Mice

Vanessa K. Ridaura et al.

Science 341, (2013);

DOI: 10.1126/science.1241214

delgado

LN

Dieta LF-HPP: baja en grasa-alta en polisacariégogegetales.




Gut Microbiota from Twins Discordant for Obesity Modulate
Metabolism in Mice

Vanessa K. Ridaura et al.

Science 341, (2013);

DOI: 10.1126/science.1241214

Dieta: LF-
HPP

Ob¢h: Menor aumento de la adiposidad que el Ob
(similar a Ln o Lrf")

Conclusion: Las interacciones modificables y transmibles entre
la dieta y la microbiota influyen en la biologia dehospedador.

Dieta LF-HPP: baja en grasa-alta en polisacaridos vegetales

Dieta HiSF-LoFV: alta en grasas saturadas, baja en fritedyras




DIABETES MICROBIOTA




Microbiota intestinal en
diabetes tipo 2. Cohorte China

a Control-enriched MLGs T2D-enriched MLGs

\armucomicrobia Con-142 Con-180
Akkermansia E

Junjie Qin et al. Nature 2012;490:55-60




Microbiota intestinal en

betes tipo 2. Cohorte China :
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Los pacientes con T2D tenian un descenso en especies
productoras de butirato. Roseburia intestinalsy F
prausnitzii.

T2D0-317

Mucin layar

HOST G55UE5

Junjie Qin et al. Nature 2012;490:55-60
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Nature. 2013 Jun 6;498(7452):99-103




Hallazgos mayores en el analisis
del metagenoma en diabetes tipo
2

* Descenso de bacterias productoras de butirato
como Roseburia intestinalis and Faecalibacterium
prausnitzii

* Lactobacillus gasseri and Streptococcus mutans y
ciertos Clostridiales mas elevados en T2D

e Proteobacteria mas alta en T2D

* Incremento de expresion de genes de la microbiota
envueltos en estres oxidativo e inflamacion

Tilg H et al. Gut. 2014 Sep;63(9):1513-21




OBESOS MORBIDOS SIN IR

Parameters Control N(())-t;eRsrenthE)i;jects; " moogg;de
subjects
N (men/women) 8 (5/3) 13 (8/5) 13 (8/6)
Age (years) 54.0 +17.8 45.2+10.9 38.8+8.6
Weight (kg) 71.3+7.3 156.3+32.4 155.2+25.5
BMI (Kg/m ?) 28.6 +4.1° 56.4+7.4° 55.8+6.12
Waist (cm) 83.4+7.5P 145.8+24.3 142.5+17.6
HOMA-IR 2.57+2.23° 2.73+0.99 12.92+4.57




Insulin Sensitive Insulin Resistant

TAXONOMIC DIFFERENCES BETWEEN APPENDICES FROM MORBIDLY
OBESE INSULIN SENSITIVE AND RESISTANT

Serino M et al. Act Diabetol 2012




MICROBIOTA
DIFFERENCES
BETWEEN THE NOIR

APPENDIX
FROM
MORBIDLY
OBESE
SUBJECTS
WITH OR
WITHOUT
INSULIN IR
RESISTANCE

Serino M et al. Act Diabetol 2012
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Relative Abundance (%)

Phyla

M Proteobacteria
m Fusobacteria
M Firmicutes
M Bacteroidetes
IR NolR
Taxon IR NolR P
Bacteroidetes 58,87 48,22 7,8E-03
Firmicutes 24,88 22,34 3,84E-09
Fusobacteria 10,34 0,78 4,90E-04
Proteobacteria 5,89 28,64 1,1E-03




MECANISMOS :RELACION
MICROBIOTA OBESIDAD




Fermentacion sustancias
indigeribles

Polisacaridos

iIndigeribles

»
»

Monosacaridos

Firmicutes H, SCFA Energia

intestinales w

A

M Smithii (Archaea)

v

Metano

Raoult, D. Obesity pandemics and the modification of digestive bacterial flora. Eur J Clin Microbiol Infect Dis. 2008; 27:
631-634.




REGULACION BALANCE
ENERGETICO

20
KILOCALORIAS
MAS AL DIA

20 KILOS
MAS




Modificacion de la secrecion de
incretinas




Transcriptasa cocaina-amfetamina

Proteina r-Agou N
(\‘\‘.‘ J o

g g -

NeuropEptldo Propiomelanocortina

Colecistoqinina.
Péptido YY

REGULACION BALANCE ENERGETICO




MECANISMOS :RELACION
MICROBIOTA DIABETES




Microbiota/Diabetes
causalidad

ENDOTOXEMIA

PRODUCCION DE BUTIRATO




ENDOTOXEMIA

- Lipogenesis

# Inflamnmation

~ Steatosis

* Insulin sensitivity

LLTT

High-fat diet : ~ Inflammation
Low fibres # Macrophages infiltration

Current Pharmacentical Design, 2009, 135, 1546-1558



NIVELES BASALES DE LPS E
INCIDENCIA DE DIABETES

95% (I
HR  Lowerbound  Upperbound  Significance

Model 1
Age (years) 1.046 1.036 1.056 <(0.001
Male 1382 1.139 1.678 0.001
Endotoxin quartiles* 1.000 <(0.0017
Ql
Q2 1073 0.768 1.498 0.681
Q3 1703 1.255 2.309 0.001
4 2751 2.071 3.654 <0.001
BMI (kg/m?) 1.149 1.128 1171 <0001

Diabetes Care 34:392-397, 2011




PRODUCCION DE BUTIRATO

dietary fibhr=
({complex carbohwdrates)




¢COMO SE MODIFICA
LA MICROBIOTA?




- Lipogenesis

& Inflammation

-~ Steatosis

% Insulin sensitivity

High-fat diet
Low fibres

- Inflammation
# Macrophages infiltration

Current Pharmacentical Design, 2009, 135, 1546-1558



[STUDY DESIGN ]

©

10 volunteers with
cardiovascular risk factors

1st Intervention
20 days
272 ml RED WINE

20 days

2nd Intervention

1st Intervention

UNIVERSITAT DE BARCELONA

2nd Intervention

272 ml RED WINE

D AT

IMABIS

Dr E. J. Tinahones

Servicio de Endocrinologia
Nutricién. Hospital Universitario Virgen de la
Victoria de Malaga. CIBEROBN (CB06/03/010),
Instituto de Salud Carlos IIl, Malaga, Spain .

3rd Intervention
20 days
272 ml RED WINE

3rd Intervention

FECES

20 days 20 days YINOQ 20 days
272 ml DEALCOHOLIZED [k 272 ml DEALCOHOLIZED (==t 272 ml DEALCOHOLIZED [
RED WINE RED WINE RED WINE
(Polyphenol Control) (Polyphenol Control) (Polyphenol Control)

1st Intervention lm 2nd Intervention lm 3rd Intervention H
20 days J 20 days % J 20 days j
100 ml GIN \ i 100 ml GIN iy A 100 ml GIN % )
(Alcohol Control) ST (Alcohol Control) s (Alcohol Control) .
FECES FECES FECES



[ RESULTS

Firmicutes (|

| Phenalic Metbolites  LINFAR REGRESSION STIPRISE
20,685

Bacteroidete

Fusobacteri } S

Enterococct :::“]

Bacteroides ﬂ

Prevotella s| f A J

Clostridium

Bifidobacterium spp 'I‘ 'I‘ —

Lactobacillus spp — Boto M=et al Food Funct. 2014-Auq:5(8):1932-8.

Queipo-Ortuiio MI. Am J Clin Nutr 2012
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DIETA vs HORMONAS SEXUALES

* DIETA BAJA EN GRASAY ALTA

* CRIAS SIN OVARIOS VS CRIAS DE MADRES
ANDROGENIZADAS
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TRANSPLANTE DE MICROBIOTA




MODELOS EXPERIMENTALES

Colonization of germ-free mice

Physiological characterization

Different diet and/or genetic background
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EL MERCADO POR DELANTE DE LA
CIENCIA
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