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MICROBIOME-IMMUNITY 
INTERACTION IN EXTRA-INTESTINAL 
ORGANS 

Zheng et al. Cell Res. 2020 Jun; 30(6): 492–506.



TARGETED IMMUNE 
MODULATION BY BACTERIA



- To eliminate cancer cells

- To improve preventive 
vaccine responses

- To cure HIV by purging the 
reservoirs

TRADE-OFF OF IMMUNE 
ACTIVATION

- Accelerated ageing

- Immune senescence

- Hypersensitivity reactions 

- Autoimune disorders



THE 
MICROBIOM

E IN HIV



HIV DESTROYS THE GALT

Brenchley J M et al. J Exp Med 2004;200:749-759

% CD4+ T-cells



INDEPENDENT HIV-SPECIFIC GUT DYSBIOSIS

Vujkovic-Cvijin I, et al. Nat Comm 2020



Guillen Y et al. Mucosal Immunology 2018

MICROBIAL GENE RICHNESS LINKED TO LOW CD4+ T-CELL 
COUNTS



ADAPTATION TO OXIDATIVE STRESS

Guillen Y et al. Mucosal Immunology 2018



THE 
MICROBIOME 

AND HUMORAL 
IMMUNITY

GUT & SKIN MICROBES LINKED TO HUMORAL RESPONSES
MICROBIOME PLUS TRANSCRIPTOMICS ACHIEVE BETTER PREDICTIONS



CUTHIVAC 
03 STUDY

Guillén Y et al, unpublished



MICROBIAL 
COMPOSITION 
OF FECAL AND 
SKIN SAMPLES

Guillén Y et al, unpublished



SKIN AND 
STOOL 
GENUS 
DIVERSITY 
CORRELATIO
NS WITH 
BLOOD GENE 
EXPRESSION 

Guillén Y et al, unpublished

BLK B lymphocyte kinase
EBF1 Early B-cell factor
IGLV8-61 immunoglobulin lambda 
variable 8-61



MICROBIAL ABUNDANCE 
CORRELATES WITH MVA-
NAB

Guillén Y et al, unpublished



BLOOD GENE 
EXPRESSION 
COMBINED 
WITH PRE-
VACCINE 
HOST 
MICROBIOTA 
PREDICT MVA 
RESPONSES

Guillén Y et al, unpublished

PROTEIN TRANSMEMBRANE 
TRANSPORT, TRANSLATION AND 

TRANSCRIPTION REGULATION, CELL 

DIVISION, MIGRATION, 
PROLIFERATION, AND 

DIFFERENTIATION, OXIDATION 
REDUCTION AND METABOLIC 

PROCESSES

CELL HOMEOSTASIS AND MIGRATION, 
CELL GROWTH, DIVISION, 

PROLIFERATION, REGULATION OF 

GENE EXPRESSION, APOPTOTIC 
PROCESS, EXOCYTOSIS, AND 

INTRACELLULAR SIGNAL 
TRANSDUCTION

IGLV8-61, BLK, AND EBF1 

ANTIGEN RECOGNITION, B CELL 
DEVELOPMENT, PROLIFERATION, 

AND DIFFERENTIATION, AND 

POSITIVE REGULATION OF 
TRANSCRIPTION IN B CELL AND 
B CELL RECEPTOR SIGNALING



STRATIFYING 
T-CELL HIV
VACCINE 

RESPONSES
GUT MICROBIOME BIOMARKERS MAY HELP PREDICT HIV VIRAL CONTROL



BCN02-ROMI STUDY 
DESIGN

Borgognone A et al, unpublished



BCN02-ROMI 
STUDY 
PATIENTS

Borgognone A et al, unpublished



DIFFERENTIAL BACTERIAL ORDER 
ABUNDANCE BETWEEN HIV CONTROLLERS 
AND NON-CONTROLLERS 

Borgognone A et al, unpublished



MODULATING T-
CELL HIV VACCINE 
IMMUNOGENICITY 

WITH BUGS
GUT MICROBIOTA CHANGES MAY MODIFY HIV VACCINE IMMUNOGENICITY 



MICROBIOME INTERVENTIONS TO 
MODULATE HIV VACCINE 
IMMUNOGENICITY 

Olvera A & Elizalde A et al, unpublished



GENDER-BASED 
RESPONSES

Olvera A & Elizalde A et al, unpublished



MAGNITUDE - MALE & 
FEMALE

Olvera A & Elizalde A, ongoing 
experiments

Immune readout 
INFg producing splenocytes (SFC) in response to HTI
-Assay: INFg ELISPOT
-Stimulus: 17 peptide pools covering the HTI sequence (2-11 peptides/pool)
-Pool description:



MAGNITUDE BY GENDER

Females

Males

Olvera A & Elizalde A et al, unpublished



MICROBIOME-BASED STRATIFICATION OF INDIVIDUALS AT RISK OF HIV-1 ACQUISITION, 
CHRONIC CLINICAL COMPLICATIONS, ANTIMICROBIAL DRUG RESISTANCE, AND 

UNRESPONSIVENESS TO THERAPEUTIC HIV-1 VACCINATION 













- The human microbiome can 
be used to stratify subjects 
according to their predicted 
response to HIV 
immunotherapy

- This will allow identifying 
subjects who might not 
respond to immunotherapy

- Interventions in the gut 
microbiome hold the 
potential to modify HIV 
vaccine immunogenicity

- Much more work is needed to 
identify the specific 
molecules and mechanisms

CONCLUSION
S



From bugs to drugsNew organizational models

A VIEW INTO THE CLINICAL FUTURE?
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