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Microbioma, VIH y

farmacos antirretrovirales

Dr. José A. Oteo Revuelta
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Conceptos basicos sobre el microbiomay la
microbiota intestinal

Translocacion bacteriana y sus consecuencias

Infeccion por VIH
alteracion de la microbiota y translocacion

Accion del TAR sobre |la microbiota

i Restablece el TAR la microbiota intestinal?



¢Que es el microbioma humano?

Bacterias

Arq u

Conjunto de microorganismos estructurados en comunidades que
viven e interactuan en nuestro organismo
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Especies bacterianas que componen el microbioma humano

Microbiota : leerentes fllos bacterlanos de Ia flora mtestmal Miles de clones




unciones del Vlicrobioma Humano

Genoma humano

Q 23.000 genes

> 1.000.000 de genes

Microbioma humano

Desconocemos todas las funciones

éQué significan 1 millon mas de genes que forman parte de nuestro organismo?



e En condiciones normales la flora intestinal se
mantiene en equilibrio.

e Cuando se altera, existen mecanismos que
logran que se restablezca su composicion
(resilencia).

e Si los mecanismos de resilencia no son
capaces de lograr la restauracion del equilibrio
se produce la denominada disbiosis.



unciones de la v

Relacion simbiodtica con el huésped

Procesar componentes digeribles e indigeribles de |a die
polisacaridos de las plantas.

Mantenimiento de la barrera epiteljz
(ademas producciéon de acido lactico, acig \ Orta, bacteriocinas e
IgA, que protegen de la colonizacidoneg O 6@ g, ...).

On del sistema inmune innato.
Metabolismo de las sales biliares.

Metabolismo de sustancias toxicas potencialmente carcinogénicas
(pirolisatos)






13780-13785 | PNAS | August21,2007 | vol. 104 | no.34

Molecular-phylogenetic characterization of microbial
community imbalances in human inflammatory
bowel diseases

Daniel N. Frank*, Allison L. St. Amand*, Robert A. Feldman®, Edgar C. Boedeker*, Noam Harpaz®, and Norman R. Pace*"

*Department of Molecular, Cellular, and Developmental Biology, University of Colorado, Boulder, CO 80309-0347; 'SymBio Corporation,
Menlo Park, CA 94025; 'Department of Medicine, University of New Mexico, Albuguerque, NM 87131; and SDepartment of Pathology,
Mount Sinai School of Medicine, New York, NY 10029

Gut 2015; 64:1553-1561 Gut microbiota
ORIGINAL ARTICLE
S Spatial variation of the colonic microbiota
OPEN ACCESS

in patients with ulcerative colitis and control
volunteers

A Lavelle, G Lennon,™? 0 O'Sullivan,® N Docherty,” A Balfe,’ A Maguire,’
HE Mulcah;e,;3 G Dohertg,2 D O'Donoghue,” J Hyland,? R P Ross,>> J C Coffey,®
K Sheahan,” P D Cotter,>> F Shanahan,® D C Winter,"? P R O'Connell’-2




Alteraciones de la microbiota asociadas a enfermedad

J Physiol Biochem Published online: 08 March 2015
DOI 10.1007/513105-015-0390-3

ORIGINAL PAPER

Gut microbiota: a key player in health and disease. A review
focused on obesity

M. J. Villanueva-Millin - P. Pérez-Matute - J. A. Oteo
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Microscopia electrénica

Técnicas de PCR

Cultivos
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METAGENOMICA: estudio directo del conjunto de genomas de un determinado entorno
(metagenoma) a partir de muestras de ese ambiente, sin necesidad de su aislamiento vy cultivo

i I



FIRMICUTES

Clostridia Bacilli

Clostridiales Mollicutes: Lactobacillales

: Lactobacillaceas
ol Erysipelotrichaceas
Clostridiaceas Erabelodic Lactabacilus

Dorea
Fascailbocterium
Sporobacier

Eubacteriaceae
Eubacterium

BACTEROIDETES

Bacteroidetes

Bacteroidales Flavobacteria

Flavobacteriales

Rikenellaceae Prevotellaceas  Bacteroidaceas
Alistpes Prewotelia Bacteroides

Cytophaga

PROTEOBACTERIA

Alfa Beta Gamma Delta Epsilon Firmicutes (60%)
Burkholderiales Enterobacteriales
Alcaligeneceae  Entercbacteriaceae
Escherichia coll

VERRUCOMICROBIA ACTINOBACTERIA
Verrucomicrobiae ~ Actinobacteria

Verrucomicrobiales Bifidobacteriales
Varrun‘naobeaoaaa

Bifidobacteriaceas Coriobacteriaceas Archaea (1%
Akkermansia Bifidobactar o

/i
Bacteroidetes (25%)

Proteobacteria (0.1%

Fukarya (0.00001%)

FusobatTena

Spirochactes (0.001%)

W Vermomicrobia (1.5%)

Actinobacteria (10%)

ACIDOBACTERIA ‘ FUSOBACTERIA [ LENTISPHAERAE

CANDIDATE DIVISION DM7
DEINOCOCCUS THERMUS

Gran dificultad para establecer cual es la microbiota normal



Establecimiento dinamico de la microbiota

Recién nacido Neonato 6 meses 2,5 anos Adulto Anciano
(Introduccién de alimentos (Similarala (Variacion mas grande
sélidos y colonizacién microbiota del entre individuos)
completa) adulto)

Edad gestacional de la madre m Edad
]
[ 1

materna formula Salud

Condiciones sanitarias

Exposicion a antibidticos

Modo de alumbramiento Localizacién geografica
> Actinobacteria > Actinobacteria Exposicion a antibidticos, probiéticos, prebiéticos
y Proteobacteria y Firmicutes
Parto vaginal Estrés

eI

¥

Microbiota > Firmicutes y

similar a la similar a |a Bacteroidetes
vagina de la piel

madre

Microbiota

> Diversidad y >  Estabilidad Diversidad

Villanueva-Millan MJ et al. 2015



¢Queé es la translocacion bacteriana?




VELLOSIDADES
INTESTINALES

Membrana

Noédulo linfatico
mesentérico

Linfocito de la
lamina propia

‘Vaso=z del endotelio alto

Adaptado de Cheroutre H, Madakamutil L. Acquired and natural model T cells join forces at the mucosal front line. Nat Rev Immunol 2004; 4(4):290-300 y Mehandru S.

The gastrointestinal tract in HIV-1 infection: questions, answers, and more questions. The PRN Notebook 2007; 12:1-10.




Translocacion bacteriana

Proceso mediante el que microorganismos o algunos
componentes de los mismos (LPS bacteriano o ADN
procedente de |a microbiota intestinal) pasan a |Ia
circulacion portal y sistémica sin que se aprecien datos

clinicos de bacteriemia.
/ )

Microbiota intestinal < /




Translocacion bacteriana

== Mead rensiva. 2005,2%3):135-41
TLH:\

N
MD-2 | X

i

Estimulacion confirmada —s  Estimulacion probable .——  Inhibicion —.




Annu Rev Immunod. 2012 ; 30: 149-173. doi:10.1146/annurev-immunol-020711-075001.

Microbial Translocation Across the Gl Tract’

Jason M. Brenchley'! and Daniel C. Douek?2
Jason M. Brenchley: jbrenchi@mail.nih.gov; Daniel C. Douek: ddoueki@mail.nih.gov

'Program in Barrier Immunity and Repair and Immunopathogenesis Unit, Lab of Molecular
Microbiology, NIAID, NIH, Bethesda, Maryland 2ZHuman Immunology Section, Vaccine Research

Center, NIAID, NIH, Bethesda, Maryland

Abstract

The lumen of the gastrointestinal (GI) tract is home to an enormous quantity of different bacterial
species, our microbiota, that thrive in an often symbiotic relationship with the host. Given that the
healthy host must regulate contact between the microbiota and its immune system to avoid
overwhelming systemic immune activation, humans have evolved several mechanisms to attenuate
systemic microbial translocation (MT) and its consequences. However, several diseases are
associated with the failure of one or more of these mechanisms, with conseguent immune
activation and deleterious effects on health. Here, we discuss the mechanisms underlying MT,
diseases associated with MT, and therapeutic interventions that aim to decrease it.

El contacto de |a flora intestinal y sus componentes con el sistema

inmune provoca una inmunoactivacion o estado de inflamacion
cronica que se asocia a efectos deletéreos sobre la salud




Translocacion bacteriana

En condiciones fisiologicas hay un bajo nivel de
translocacion bacteriana.

Existen multiples procesos que pueden provocar
aumentos transitorios y/o persistentes de la translocacion
bacteriana por alterar la integridad de la mucosa intestinal
y/o los mecanismos de inmunidad intestinal.

Ej: enfermedad inflamatoria intestinal, infecciones intestinales.
Infecciones cronicas como el VIH, VHC, ...

Ingesta excesiva de alcohol, quimioterapicos, ...



Alteraciones de |la microbiota y

translocacion bacteriana en la infeccion
por el VIH




VELLOSIDADES
INTESTINALES

Membrana
ba=al

Noédulo linfatico
mesentérico

Linfocito de la
lamina propia

‘Vaso=z del endotelio alto

Adaptado de Cheroutre H, Madakamutil L. Acquired and natural model T cells join forces at the mucosal front line. Nat Rev Immunol 2004; 4(4):290-300 y Mehandru S.

The gastrointestinal tract in HIV-1 infection: questions, answers, and more questions. The PRN Notebook 2007; 12:1-10.




Tejido linfoide asociado al tracto gastro-intestinal (GALT)

e El tracto gastrointestinal es la zona del organismo que mas
cantidad de tejido linfoide vy linfocitos alberga, incluyendo los
linfocitos CD4+ de memoria activados que son las dianas
preferentes para el VIH.

Placas de Peyer

http://www.picstopin.com/233/placas-de-peyer-sobresaliendo-en-el-interior-la-luz/http:%7C%7Cscielo*isciii*es%7Cimg%7Crevistas%7Cnh%7Cv22s2%7Cfuncion_intestinal2 f1*gif/




J. Clin. Invest.
@ The American Society for Clinical Investigation, Inc.
0021-9738/89/06/1827/07 $2.00

Normal Human Intestinal B Lymphocytes
Increased Activation Compared with Peripheral Blood

Marion G. Peters, Heather Secrist, Kirk R. Anders, Geoffrey S. Nash, Shw _
Washington University School of Medicine, St. Louis, Missouri 63110

Abstract

The state of activation of normal human intestinal mononu-
clear cells obtained from transplant donors was studied. Com-
pared with PBMC, freshly isclated intestinal mononuclear
cells expressed significantly more cell surface activation anti-
gens on both B and T lymphocytes. Intestinal mononuclear
cells contained significant numbers of immunoglobulin secret-
ing cells immediately after cell separation. This population
included CD5-positive B cells that secreted predominantly
IgA. Cells from the large bowel consistently revealed higher
numbers of IgA secreting cells than cells from the small bowel.
Thus, intestinal B cells are markedly activated in vivo com-
pared with PBMC and this increased activation correlates with
increased spontaneous antibody secretion. B cells from the
large intestine are more highly activated and secrete more an-
tibody than do cells from the small intestine. The intestinal
lamina propria lymphoid compartment exhibits a heightened
state of activation that may be important for its distinct role in
mucosal defense.

Volume 83, June 1989, 1827-1833

transplant donor intestinal specimens, which now allows the
examination of normal INT MNC from both large and small
bowel.

We investigated the activation state of normal INT B cells
by three methods. First, we quantitated the expression of acti-
vation markers on the plasma membrane using MAb. Second,
we quantitated immunoglobulin-secreting cells (ISC) immedi-
ately after cell separation (time zero) and after various periods
of time in culture. Finally, we have correlated these data with
total and isotype-specific Ig secretion in culture. We find by all
three criteria that normal INT B cells are more activated than
PBMC. B cells from large bowel are more activated by these
criteria than the equivalent cell population from small bowel.
The presence of a highly activated population of lymphocytes
at this intestinal mucosal surface may be an important mecha-
nism of host defense and of normal bowel immunity.

Methods

Isolation of cells. PBMC were isolated from heparinized blood of nor-
mal healthy volunteers using Ficoll-Hypagque centrifugation (2). Nor-

A diferencia de lo que sucede en sangre periférica, la mayoria de los linfocitos de la

lamina propia del intestino son linfocitosmT de memoria en un estado continuo de
activacion, lo que hace que sean muy susceptibles a la infeccién VIH




1202 C. Lapenta et al. Eur. J. Immunol. 1899, 29: 1202-1208

Human intestinal lamina propria lymphocytes are
naturally permissive to HIV-1 infection

Caterina Lapenta’, Monica Boirivant®, Marco Marini®, Stefano M. Santini', Mariantonia
Logozzi', Marina Viora®, Filippo Belardelli' and Stefano Fais®

' Laboratory of Virology, |stituto Superiore di Sanita, Rome, Italy
? Laboratory of Immunology, Istituto Superiore di Sanita, Rome, lialy

The presence of HIV-1 in the intestinal mucosa of AIDS patients has been reported and
hurman intestinal lamina propria lymphocytes (LPL) have been proposed as important targets
for HIV-1 infection. However, little information is available concerning the permissiveness of
human intestinal CD4* T lymphocytes to HIV-1 infection. Here, we show that human LPL, in
contrast to autologous peripheral blood lymphocytes (PBL), are permissive to both X4 T-
tropic and RS M-tropic strains of HIV-1, as well as to clinical isclates, in the absence of exog-
enous stimuli. Flow cytometry showed that the vast majority of T LPL were CD45R0O" and
CDB9", and that CD4" T LPL highly expressed CC chemokine receptor 5 (CCRS) as com-
pared to PBL, while CX chemokine receptor 4 was egually expressed on LPL and PBL.
Exogenous RANTES and macrophage inflammatory protein-1a (natural CCRS ligands) virtu-
ally abolished the entry of the R5 M-tropic strain HIV-1 into human LPL. Thus, we infer that
human intestinal CD4* T lymphocytes are naturally susceptible to HIV-1 infection, due to
their physiclogical state of activation and to marked expression of HIV-1 coreceptors, inde-
pendently of the route of primary (either mucosal or parental) infection and the shifts of the
virus phenotype occurring during the course of AIDS.

Received 30/10/98
Revised 30/12/98
Accepted 7/1/99

Key words: Intestinal lymphocyte / Chemokine receptor / HIV-1 / CD4" memory T cell / CCRS

Los linfocitos CD4 de la lamina propia intestinal expresan en mayor numero que los CD4

de sangre periférica CXR4 y CCR5 facilitando la infeccion por el VIH




carga viral
tejido linfoide
carga viral
plasmatica

Recuento

// CD4

2-4 semanas 8-10 anos 2-3 anos

Indrome retroviral Agudo Periodo de Latencla E

Modificada de: Harari & Pantaleo. In: Cohen ID- 389 2010




The Journal of Experimental Medicine * Vialume 200, Number 6, September 20, 2004 749-759

CD4' T Cell Depletion during all Stages of HIV Disease
Occurs Predominantly in the Gastrointestinal Tract

Jason M. Brenchley,! Timothy W. Schacker,” Laura E. Ruff,' David A. Price,’
Jodie H.Taylor,” Gregory . Beilman,® Phuong L. Nguyen,® Alexander Khoruts,
Matthew Larson,” Ashley T. Haase,” and Daniel C. Douek’

'Huoman Immunology Section, Vaccine Research Center, National Insiitute of Allergy and Infections Diseases,
National Institutes of Health (NIH), Bethesda, MDD 20892

*Department of Mediane, ' Department of Surgery, Division of Surgical Critical Care, and * Department of
Microbiology, University of Minnesota, Minneapolis, MN 55455

*Division of Hematopathology, Maye Clime, Rockester, MIN 55905

La infeccion por VIH provoca deplecién rapida y consistente de los linfocitos CD4+ en la

lamina propia intestinal durante todos los estadios de la enfermedad



Pérdida de las uniones

Pérdida de CD4+

Translocacion bacteriana

Parénquima intestinal

Apoptosis enterocitos

LPS

Modificado de Brenchley et al. Mucosal Immunol 2008
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Journal of Infectious Diseases Advance Access published October 12, 2012

MAJOR ARTICLE

Biomarkers of Microbial Translocation and
Macrophage Activation: Association With
Progression of Subclinical Atherosclerosis in
HIV-1 Infection

Theodoros Kelesidis,* Michelle A. Kendall,” Otto 0. Yang."” Howard N. Hodis,? and Judith 8. Currier’

'Dapartment of Medicine, Civision of Biectious Diseases, and *Department of Micratsalogy, Immunclogy, and Molecular Genetics, Danid Geffan
Schael of Medicing, University of Califomia, and *Atharosclensis Research Unit, Depanment af Medicing and Preventiae Madicine, Keck Schoo! of
hadicing, Linmargity of Sauthern Califarnia, Loz Angebas; and “Centar far Binstatierics in AIDS Resoarch

Background. ‘The relationships between soluble CIl4 {(sCD14), endotoxin (lipopolysaccharide [LPS]}, and
progression of atherosclerosis have not been defined in human immunodeficiency virus (HIV) infection.

Methods. 'We retrospectively assessed serum sCID14 and LPS levels of 91 subjects in a prospective 3-year
study of carotid artery intima-media thickness (CIMT) (AIDS Clinical Trials Group [ACTG] 5078), where sub-
jects were enrolled as risk factor—controlled triads of HIV-uninfected (n= 36} and HIV-infected individuals with
(n=29) or without (n=28) protease inhibitor (PI)-based therapy for =2 years, The primary end point was the
yearly rate of change of CIMT [(ACIMTY).

Results.  In multivariate analysis of the HIV -infected subjects, each 1 pgimL above the mean of baseline serum
sCI4 corresponded to an additional 1.52 pmy'y {95% confidence interval, .07-2.98; P = .04) in the ACIMT. Every
100 pg/mL above the mean of baseline serum LPS corresponded to an additional 0.49 pmiy (95% confidence
interval, .18-.81; P=.003) in the ACIMT. However, in univariate analysis in the HIV-uninfected group sCLDN4
(P =.33) and LPS (P =.27) levels were not associated with higher ACIMT. HIV infection and Pl therapy were not
associated with baseline serum LPS and s(CI[014 levels (P> 1L

Conclusions. Our data are among the first to suggest that serum biomarkers of microbial translocation (LPS)
and macrophage activation {sCI214) predict subclinical atherosclerosis progression in HIV -infected persons.

En personas infectadas por el VIH, el incremento de LPS (marcador de translocacion

bacteriana) y sCD14 (marcador de activacion macrofagica) se asocian a progresion
subclinica de la ateroescloresis con aumento importante de la morbi-mortalidad
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dQué efecto tienen los ARV sobre la microbiota?

é¢Restablece el TAR l|a disbiosis intestinal?

¢ Disminuye el TAR |a translocacion bacteriana?

¢Esigual la accion de los diferentes TAR?
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¢ Que etecto tienen los diferentes ARV sobre |a microbiotar:

Revista da Sociedade Brasileira de Medicina Tropical 40(6): 653-656, nov-dez, 2007 ARTIGO/ARTICLE

Microbiota intestinal de individuos que sofreram acidente
ocupacional com materiais bioldgicos e que realizaram
profilaxia anti-retroviral

Intestinal microbiota of individuals who suffered occupational accidents
with biological materials and underwent antiretroviral prophylaxis

Micheli Evangelista de Souza' e Paulo Cimara Marques Pereira’

10 pacientes con accidente ocupacional tratados con ZDV + 3TC + NEF o EFV o RTV
frente 13 donantes

Reduccion de los niveles de Lactobacillus, Bifidobacterium y Bacteroides spp.
No restablecimiento de la flora a los 30 dias de finalizar el tratamiento
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Maraviroc, a CC5 Antagonist, Alters Gut Microbiota Composition in a Mouse Model of Obesity

Author Block: Patricia Pérez-Matute |, Laura Pérez-Martinez'. José R Blanco~. Jose A Oteo”, 'CIBIR.
7, s . "

Infections Diseases I
Department. Logrong

Abstract:
Background: Change)
inflammation, could
composition arises ag
Maraviroe (MVC). a
neutral or even beney
overweight/obese HI]
vet. The amm of this
model of obesity.
Methodology: A tota
Coatrol group {chow]
diet group (HFD) or
mice were euthanized
composition. We ana
Results: As expectedf
tendency to decrease]
significant increase 1
treatment mduced a s
(p=0.001). HFD indy
p=0.001 respectively
control diet (p<0.03)
(p=0.03). No direct ¢

decrease was observed in HFD mice. Finally, HFD significantly increased the mRNA levels of
Lactobacillales (p=<0.05) while no significant effects were observed after MVC supplementation. although a
tendency to decrease the expression levels of this erder was observed m HFD mice.

Conclusions: This 15 the first study that demonstrates the ability of MVC to medify gut microbiota
composition. Whether the changes in gt microbiota mduced by MVC are associated with the lower body
weight gain observed, is still unknown. Cur results suggest that some MVC actions seem to be dependent on
diet composition and the metabolic status of animals. If these facts should be taken into account when we

iNo hay estudios!

Rev Esp Quimioter 2015;28(4)

Original

Patricia Pérez-Matute'
Laura Pérez-Martinez’

Javier Aguilera-Lizarraga’

José R. Blanco'-2
Jose A. Oteo'*

Maraviroc modifies gut microbiota composition in a
mouse model of obesity: a plausible therapeutic option
to prevent metabolic disorders in HIV-infected patients

'HIV and Associated Metabolic Alterations Unit, Infectious Diseases Department, Center for Biomedical Research of La
Ricja (CIBIR), Logrofio (Spain).
’Infectious Diseases Department, Hospital San Pedro, Logrofio (Spain).

design antiretroviral regimens nmst be firther mvestigated.




Efecto del MVC sobre la flora intestinal en un modelo murino

ENTEROBACTERIALES BACTEROIDALES
{clase bacteroides del filo bacteroidetes)

(clase y-protecbacteria del filo protechacteria)

15
1.5

Foldchange
(2-DDCT)
5

Foldchange
{2-DDCT)
b
o

0.5

0.0-

0.0-
Control Control
*p<0,05 vs. grupo Control
CLOSTRIDIALES LACTOBACILLIALES
(clase clostridia del filo Firmicutes) {clase bacilli del filo Firmicutes)
2.5 0.8
0.64
o o
g 5
5 £ 3 04-
= ¥
S g
(5 LiL
0.24
0.0-

Control MVC Control MVC



studios metagenomicos sobre micropiota Intestinal en v

Lozupone
2013

McHardy
2013

Vujkovic-

Cvijin 2013

Dillon 2014

Mutlu 2014

Heces

Mucosa
rectal

Biopsias de
recto
sigmoides

Frotis
rectal,
aspirados
fecalesy
biopsias de
colon

Hecesy
biopsias de
colon eileo

terminal

Control

13

20

14

22

VIH+
(naive)

3
(diagndstic
o reciente)

+11

20

6
(+1 no
progresor a
largo plazo)

18

VIH+

(TAR) a-diversidad
6 (short- Aumentada
en HIV+
term) + 8 ,
Vo (naive) vs
temf) VIH+ (TAR) y
Control

Disminuida en
VIH+ (naive) y
20 similar en
VIH+ (TAR) vs
grupo control

18 -
- Sin diferencias
Disminuida
(colon
21 derecho e ileo
terminal)

B-diversidad

Alterada

Alterada

Alterada

Alterada

Alterada

Restaura el

TAR

Parcialmente

Parcialmente

Caracterizacion de
respuestas inmunes a
bacterias seleccionadas de
controles y VIH+ (naive)

Cambios metabdlicos
asociados a la infeccion por
el VIH

Correlacion con parametros
inmunoldgicos

Disbiosis correlacionada con
el catabolismo del
triptéfano

PCA para analizar la
asociacion con marcadores
de inflamacion,
translocacién bacterianay la
activacion de células T
sanguineas

Correlacion con marcadores
de inflamacidn y
translocacion



Estudios metagenomicos sobre microbiota intestinal en VIH +

VIH+ VIH+ . . . . Restaura el

Correlacion con
marcadores de

Dinh 2015 Heces 16 - 21 Sin diferencias Alterada ér . ..
inflamaciény
translocacion

Correlacion con cifras de
Nowak L Alterada . .
2015 Heces 9 28 19 Disminuida (Prevotella) Parcialmente CD4 bajos y marcadores

de translocacion

En todos los estudios resultados dispares en la a-diversidad y alteracion de la B-diversidad

Diversidad alfa: riqueza de especies de una comunidad particular (ej: una persona)

Diversidad beta: andlisis de los filos, clases, géneros, especies



¢Esigual la accion de los diferentes TAR?




Control VIH+ (TAR)

n=21 n=45

ANTIs+IPs ANTIs+ANNTIs RAL + otros
n=15 n=22 n=8

= SR 5
== =l () % CBR
Dep:rl:me‘nt’u de X entro de Investigacion
edades Infecci dica de La Rioja

: ) _ C
l.'lHospna\ San Pedro Enferm osas cIBIR l’.’ Biomé



ESTUDIO DEL MICROBIOMA EN HECES
Estudio de la alfa-diversidad
Estudio de la beta-diversidad

Region V4 del gen 16s del ARNr

Secuenciador MiSeq - llumina



Niumero de especies

400

200 1

100 4

Control

(riqueza de especies bacterianas que hay en una muestra determinada)

3.0x10%
)
a
m
* B0 2.0x10%
m
=
[\
-
& 1.0x10%
o
=
u_
VIH+ Control VIH+
Controles VIH+ p
Numero de especies 283.4+8.19 251.5+6.42 0.006
Ndmero de individuos 99178 + 3281 95769 + 1910 0.148
indice de Margalef 2.44 x 104 + 8.06 x 1012 2.18x 10 + 6.74 x 1012 0.026
indice Chao 1 3.04 x 104 + 4.30 x 10%3 2.13x 10+ 2.87 x 1013 0.059
indice de Shannon 2.91x10%+3.77 x 1012 2.83x 10+ 4.14 x 1012 0.416

Los pacientes infectados por el VIH presentan menor rigueza de especies que el grupo control




(riqueza de especies bacterianas que hay en una muestra determinada)

3.0x 10
o .
] [,
@ Tn
B B0 3 0y 10
o m
o =
o ]
E =]
o 8 1.ox10%-
E B
.é NE
o-
Control VIH+ [naive) VIH+ [TAR) Control VIH+ [naive) VIH+ [TAR)
VIH+
Controles p
VIH+ (naive) VIH+ (TAR)
Numero de especies 283.4+8.19 214.3 £ 6.07 *** 254.9+6.76 *; # 0.003
NUmero de individuos 99178 + 3281 91343 + 4693 96272 + 2061 0.212
indice de Margalef 2.44 x 104 + 8.06 x 102 1.91 x 10 + 6.27 x 1012 ** 2.20x 104+ 7.16 x 1012 * 0.025
indice Chao 1 3.04x 10 +4.30x 1013 2.52x10“+1.31x 10 2.09 x 1014 +2.98 x 1013 0.168
indice de Shannon 2.91x 101+ 3.77 x 1012 2.78x 10+ 1.61 x 1013 2.84x 101 + 4.26 x 1012 0.683

La disminucidon de la riqgueza de especies se da tanto en pacientes naive como en TAR

*p<0.05; ** p<0.01; *** p<0.001 vs Control; # p<0.05 vs VIH+ (naive)




(riqueza de especies bacterianas que hay en una muestra determinada)

400 3.0x 10

"]

g ‘@

g 300 Lo 3 "

o Ak =3 50 20510+ —

H ok ok 1 E T

5 200- p

[=] o

1=

g S 1.0ox10M-

.5 1001 z

=2 N—

0- T T T b- T
Q . éf\ \Q §t’ ‘d, ‘o . 'E.a\ \Q
& W & X & 3 o
o & § o ¢ &
e sl §q Q? < s
v-.
VIH+
Controles p
VIH+ (naive) ITRN+ IP ITRN + ITRNN RAL+ otros

Ndmero de especies 283.4+8.19 214.3 £ 6.07 *** 238.7 £ 14.31 ** 257.9+8.63 % # 270.3 £ 4.50 ## 0.004
Numero de individuos 99178 + 3281 91343 + 4693 96567 + 4449 94089 + 2584 101451 £ 3677 0.254
indice de Margalef 2.44x 10 +8.06 x 102 | 1.91x 10 +6.27 x 1012 ** | 1.73x 10 +2.37x 10" * | 2,18 x10* +1.05x 103 | 2.31x 10 +1.92 x 10*? # 0.021
indice Chao 1 3.04x10“ +4.30x 103 | 2.52x10%+1.31x10% 2.11x10%+561x10% | 2.30x10“+4.14x 103 [ 1.48x 10+ 6.86x 1013 0.407
indice de Shannon 2.91x 10+ 3.77 x 1012 2.78x 10+ 1.61 x 10%3 2.03x 10 +3,38x10%3 2.79x 10" + 6.15 x 10*2 2.87 x 1014 + 7.84 x 1012 0.604

*p<0.05; ** p<0.01; *** p<0.001 vs Control; # p<0.05; ## p<0.01 vs VIH+ (naive)

Mejora de la riqueza de especies en pacientes con ANNTI y restablecimiento con RAL




(diferencia entre comunidades)

CONTROL VIH+ p
Firmicutes 42.86 + 1.56 38.86+ 1.43 0.111
Bacteroidetes 31.25+2.46 35.24+1.53 0.166
Proteobacteria 2.96+0.35 5114051 0.020
= a-proteobacteria 0.43+0.12 0.27 £ 0.06 0.151
] B-protecbacteria 0.79+0.2 1.29+0.18 0.254
= y-proteobacteria 0.10+ 0.02 0.11+0.03 0.084
= d-proteobacteria 0.49 + 0.07 0.87 £ 0.09 0.013
Actinobacteria 0.96+0.17 1.44+0.20 0.172
Ratio Bacteroidetes/Firmicutes 0.76 + 0.09 1+0.07 0.062
Ratio Proteobacteria/Firmicutes 0.08 + 0.01 0.13+0.01 0.020
Ratio Actinobacteria/Firmicutes 0.02 + 0.004 0.05 + 0.007 0.046

Incremento del filo Proteobacteria y dentro de éste de la clase 6 proteobacteria

Alteracion del ratio Proteobacteria/Firmicutes y Actinobacteria/Firmicutes



(diferencia entre comunidades)

ANTIs + IP ANTIs+ ANNTIs RAL+ otros p
Firmicutes 36.72+2.78 40.54 + 2.02 40.02+ 34 0.505
Bacteroidetes 37.68+2.71 34.8+2.49 30.69 £ 4.02 0.513
Proteobacteria 4.05 + 0.65 592+1.04 595+1.11 0.386
. a-proteobacteria 0.34 + 0.09 0.18 + 0.08 1.63+0.76 b 0.028
. B-protecbacteria 156+ 0.41 11+0.24 1.28+0.49 0.837
. y-proteobacteria 0.06 + 0.02 0.34+0.14 0.17+0.09 0.470
L] 3-proteobacteria 0.7+0.14 0.96 + 0.17 1.15+0.14a 0.176
Actinobacteria 3.44+0.94 1.24+0.21 1.11+0.23 0.422
Ratio Bacteroidetes/Firmicutes 1.06 +£0.11 0.83+0.09 0.85+0.16 0.268
Ratio Proteobacteria/Firmicutes 0.09+ 0.01 0.12+ 0.02 0.16+0.04a 0.245
Ratio Actinobacteria/Firmicutes 0.1+0.02 0.04 + 0.007 0.03 + 0.004 0.388

Incremento de la clase alfa-Proteobacteria en los tratados con RAL




Resultados marcadores de translocacion bacteriana
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I-FABP: Proteina transportadora de acidos grasos

*p<0,05;**p<0,01; ***p<0,001 vs. Control
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LBP: Lipoproteina transportadora de LPS

*p<0,05;**p<0,01; ***p<0,001 vs Control, a p<0,05 vs ANTIs + [P




USIC

La infeccion por el VIH disminuye la riqueza de especies con respecto a la
poblacion control.

El descenso en el nimero de especies es mayor en los pacientes VIH sin
TAR.

El TAR recupera parcialmente la diversidad de especies en el paciente VIH.

Los pacientes VIH en tratamiento con Inhibidores de la integrasa + otras
combinaciones presentaron una riqueza de especies que se acerca a la
observada en la poblacidn control.

El filo mas afectado por la infeccion VIH es el de las Proteobacterias (clases
alfa y delta).

Hay un aumento significativo de algunos marcadores translocacion
bacteriana (sCD14 y IFABP) en los pacientes VIH+ a pesar del TAR.
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Probiotic/prebiotic supplementation
of antiretrovirals improves gastrointestinal
immunity in SIV-infected macaques

Nichole R. Klatt,! Lauren A. Canary,’ Xiaoyong Sun,? Carol L. Vinton,' Nicholas T. Funderburg,?
David R. Morcock,* Mariam Quifiones,' Clayton B. Deming,5 Molly Perkins,' Daria J. Hazuda,®
Michael D. Miller,” Michael M. Lederman,? Julie A. Segre,® Jeffrey D. Lifson,*

Elias K. Haddad,? Jacob D. Estes,* and Jason M. Brenchley’

"National Institute of Allergy and Infectious Diseases (NIAID), NIH, Bethesda, Maryland, USA. *VGTI-Florida, Port 5t. Lucie, Florida, USA.
‘Division of Infections Diseases, Case Western Reserve University, Cleveland, Ohio, USA. “SAIC Frederick Inc.,
Frederick Nationzl Laboratory for Cancer Research, Frederick, Maryland, USA. Mational Human Genome Research Institute (NHGRI),
MIH, Bethesda, Maryland, USA. "Merck Research Labs, West Point, Pennsylvania, USA. "Gilead Sciences Inc., Foster City, California, SA.

HIV infection results in gastrointestinal (GI) tract damage, microbial translocation, and immune activation,
which are not completely ameliorated with suppression of viremia by antiretroviral (ARV) therapy. Further-
more, increased morbidity and mortality of ARV-treated HIV-infected individuals is associated with these
dysfunctions. Thus, to enhance GI tract physiology, we treated SIV-infected pigtail macaques with ARVs, pro-
biotics, and prebiotics or with ARVs alone. This synbiotic treatment resulted in increased frequency and func-
tionality of GI tract APCs, enhanced reconstitution and functionality of CD4* T cells, and reduced fibrosis
of lymphoid follicles in the colon. Thus, ARV synbiotic supplementation in HIV-infected individuals may
improve GI tract immunity and thereby mitigate inflammatory sequelae, ultimately improving prognosis.




" LRWOAILN @ §j|8Je0080 opeouelf
eouBWY JO selels pajun ‘puelhiel ‘epsayieg ‘HIN ‘aIVIN ‘ABojoiqosoiy seinoejop jo e Uiedey

pue Ajunww| jeureg ul weiboid g Ay ‘swoy ‘ ezusides, ewoHy jo Aysiaaun ‘ABojoli jo uswpedeq g
‘Ajey) ‘awoy ' pzusides, awoy jo AISIaAluN ‘Saseas|q SNoNoeju| pue yijeeH aljand jo juswuedaq |

LOlINA OZUSJUIA

‘AsIyousig ‘| uoser ‘,jueizian] BRBIqUWIO ¢, 1Ul||82JB N BIUOS ¢ ||OMBE-1|09SY OSBWIWO |
‘ Ns1eg eualeA ‘ 1Iyouelg 161N ‘ owejoan aQ ejlelqes ‘ suojue|ed BuiN

‘ OuljeIaS BIBS ° JUNSNID JWSON ‘4 (1848223 OlJedue|D) ‘ 8.11013,p Blj9lIqeD

[DLI] (031Ul

«A\IH-0190.d,, 843 JO S}NSay :S|PNpPIAIPpU]T
P9123JUI-ATH ‘Po1031] |DJIACIIDIIUY

Ul UOIIDLILLID|JUT 9DNPaY SJ1301q0.d

310116V HOHVY3S3H

v:_n.S..y_umEU

®

G102 9} Jequisides  002.€40'8uod Tewnol/L2e1°041:10a | INO SOTd N | SOTd- @)




¢Que podemos hacer?

Modificar el microbioma intestinal

Rifamixina' Mejora de la barrera enterocitica
Probioticos?:3

rhiL-74 Mejora del aclaramiento bacteriano
Panobinostat>

Sevelamer®

1. Tenorio et al. JID 2015; 2. Klatt NR et al. J Clin Invest 2015; 3. d’Ettorre et al. Plos One 2015; 4. Sereti et al. Plos Pathog 2014;

5. Christensen et al. Med Inflamma 2015; 6. Hauser et al. Blood Purif 2010
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