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“Man is a Superorganism”“Man is a Superorganism”
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microbesmicrobesmicrobesmicrobes

Eric Alm's MIT group: 
“Ecology drives a 
global network of global network of 
gene exchange 
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Gut microbiome changes in fact seem to be a 
immune dysfunction

The genomes accumulate gradually during life. Genes from the 
accumulated metagenome suppress innate immunity, and thus accumulated metagenome suppress innate immunity, and thus 
determine the clinical dysfunction, and the disease symptoms.
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Gut microbiome changes in fact seem to be a result of the systemic 
immune dysfunction

The genomes accumulate gradually during life. Genes from the 
metagenome suppress innate immunity, and thus metagenome suppress innate immunity, and thus 

determine the clinical dysfunction, and the disease symptoms.



Columbia: TEM photograph Columbia: TEM photograph 
taken of a monocyte from 
the vitreous of the eye of a 
sarcoidosis patient showing 
hundreds of tiny coccoids 
(in colonies) have 
parasitized this cellparasitized this cell

The very phagocytes which 
are supposed to kill 
bacterial pathogens are 
providing safe harbor for 
them





Computational microscopeComputational microscopeComputational microscopeComputational microscopeComputational microscopeComputational microscopeComputational microscopeComputational microscopeComputational microscopeComputational microscopeComputational microscopeComputational microscopeComputational microscopeComputational microscopeComputational microscopeComputational microscope





Molecular Mimicry
*Identical function* 
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The Proteome The Proteome 

A result of the A result of the 
Interactome Interactome 

due to persistent due to persistent 
infection within infection within infection within infection within 
Nucleated cells.Nucleated cells.



The Proteome The Proteome 
is hugeis hugeis hugeis huge



25 genes up25 genes up--regulatedregulated

341 genes down341 genes down--regulatedregulated

*VDR nuclear receptor* *VDR nuclear receptor* 
regulated 3.3 fold*regulated 3.3 fold*

12,788 cDNA Microarray was 
used to profile gene expression used to profile gene expression 
in U937 macrophages infected 

with M.tuberculosis

“463 differentially expressed 
genes .. 97 unknown .. genes .. 97 unknown .. 
intracellular signaling, 

cytoskeletal rearrangement, 
apoptosis, transcriptional 
regulation, cell surface 

receptors, cell-mediated 
immunity as well as a variety of 

cellular metabolic pathways”



Persistent EBV downPersistent EBV down
regulates VDR more than 10 regulates VDR more than 10 regulates VDR more than 10 regulates VDR more than 10 
fold. fold. 

Note that the most pronounced effect 
is in the immature lymphoblastoid cell 
lines (LCL) after 1.5 years of 
exposure

Species Known to act on VDR:Species Known to act on VDR:

Mycobacterium tuberculosis,Mycobacterium tuberculosis,
Aspergillus fumigatus,





In order to survive inside human phagocytic cells,In order to survive inside human phagocytic cells,

microbes have had to evolve to knock out the VDR 

so that they don’t have to deal with the cell’s innate 

defensesdefenses

Homo sapiens, and only in Homo sapiens

the VDR, expresses genes for TLR2the VDR, expresses genes for TLR2

Defensin anti-microbial peptides, all of which are essential to 
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Activates VDR

VDR

eg: Gliotoxin
(Aspergillus)

RXR
VDR

Activated VDR
Translates genes

Reactivates
Innate Immunity





Therapy NOT ‘Personalized’Therapy NOT ‘Personalized’

* MONOTHERAPY** MONOTHERAPY*
* NO OTHER DRUGS** NO OTHER DRUGS*

2525--D held at < 12ng/mlD held at < 12ng/ml2525--D held at < 12ng/mlD held at < 12ng/ml
Therapy NOT ‘Personalized’Therapy NOT ‘Personalized’



Interactome inside phagocytic cells, causing the 
dysfunction in cell metabolism which we know as dysfunction in cell metabolism which we know as 
‘autoimmune’ disease.

Clinical collaborators have demonstrated proof of 
concept, with more than a decade of observational concept, with more than a decade of observational 
data from treating a variety of idiopathic diagnoses. 
The endpoint achieved is often reported as ‘cure.’ 

: By preventing the intracellular microbiome : By preventing the intracellular microbiome 
from overcoming the host innate immunity, we can 
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Question TimeQuestion TimeQuestion TimeQuestion TimeQuestion TimeQuestion TimeQuestion TimeQuestion Time





Direct damage by pathogenDirect damage by pathogen

Host resistance mechanisms
Pathogen

Damage caused by
immune response

‘Immunopathology’
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Ruslan Medzhitov, “Host Defense Strategies”





Projected chronic 
disease in USA

25% have 2 or more…25% have 2 or more…

49% of US adults, 133 49% of US adults, 133 
million, have at least one million, have at least one 
chronic disease (2004)chronic disease (2004)

Pts with one or 
more chronic 

diagnosis in USAdiagnosis in USA


