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Letter to Editor

Dear editor. Just over 30 years ago, the US National Center for 
Human Genome Research, today known as the National Human 
Genome Research Institute, was established in the United States, 
with the ambitious goal of sequencing all 3 million nitrogenous 
bases in the human genome. In simple terms, it represented 
the determination of the exact order of DNA bases, determining 
the segments of human genetic material from blood samples 
from healthy individuals [1]. More than 2000 researchers from 
many countries participated in the project in a global joint effort 
(Universities and Research Centers, mostly from the USA, United 
Kingdom, France, Germany, Japan, and China, which represented 
the International Human Genome Sequencing Consortium). After 
just over 3 years from the date of the first publication of the Human 
Genome Project, ahead of the initial schedule, in October 2003 its 
final version was published, allowing the mapping of more than 20 
thousand genes, representing more than 90% of human genetic 
material (technological ceiling at the time) [1-3]. The Human 
Genome project is one of the greatest scientific achievements 
in history and allowed the study of human DNA and its various 
implications. Furthermore, it boosted science and technology 
in different aspects, contributing to the evolution of knowledge 
in large areas [1,2,4] However, following its publication, some 
important aspects were highlighted. 99% of human genetic 
material is identical between people. Would only the remaining 
1% be responsible for all the diversity and individuality of human 
beings? [5].

In parallel, we human beings share our body (organism) with 
trillions of microorganisms. For every human cell in our body, 
there are at least 10x more bacteria that cohabit with us, sharing  

 
space and contributing to our balance and functioning. With 
these microorganisms, we evolve, creating a complex, adaptive, 
dynamic ecosystem in constant physiological interaction [6]. 
Perhaps the totality of human genes mapped did not represent the 
complexity of our organism and its functioning. As noted above, 
humans are a holobiont, whose definition would be a grouping 
of a host and many other species that live in it and together they 
form a distinct ecological unit. We have 100 to 150 times more 
bacterial genes than human genes and it is estimated that around 
99% of all genetic material transcribed in our organism comes 
from bacteria. Julian Davies, in 2001, suggested that, despite the 
sequencing of the human genome being a memorable advance, 
it would be essential to identify and understand the synergism 
between humans and microorganisms living together.6 In this 
way, a complete Understanding would require the most complete 
inventory possible of the genome of the microorganisms we harbor. 
As a result, the Human Microbiome project began in 2007, aiming 
to access information from our hologenome (human genome 
plus the genome of microorganisms) [7-9]. The microbiome can 
be defined as a commensal, symbiotic, and pathogenic ecological 
community of microorganisms that share space with their human 
hosts (Lederberg and McCray 2001) [7].

In 2010, the Metagenomes of Human Intestinal Tract 
(MetaHIT) published its findings about the intestinal microbiome 
of 124 healthy European individuals. Two years later, the Human 
Microbiome Project (HMP) added findings from 242 healthy 
American adults. Together, these were the studies that sequenced 
the “healthy” human microbiome and still constitute important 
databases and controls today, currently with samples from 
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around 2000 individuals from different continents [10-12]. There 
are three main sites: intestine, oral cavity, and skin; The human 
gastrointestinal tract accounts for around 95% of the entire 
microbiome, therefore being the most representative site [7]. There 
is a continuous interaction between the intestinal microbiome 
and the immune system. The term intestinal dysbiosis is dynamic 
and its understanding has evolved with a better understanding 
of the microbiome, however, simply, it can be defined as a change 
in the “architecture” of the complex network of microorganisms 
that inhabit the gastrointestinal tract. This change determines 
an “imbalance”, with a reduction in so-called tolerogenic strains 
and an expansion of pro-inflammatory bacteria and yeasts. It is 
therefore postulated that intestinal dysbiosis may determine 
an alteration in immunological reactivity, contributing to the 
establishment of inflammatory diseases [8,9].

Certain patterns of intestinal dysbiosis determine a decrease 
in the mucus layer, dysregulation of tight junctions, qualitative and 
quantitative defects in Paneth cells, and increased permeability 
of the intestinal mucosa, promoting greater exposure of the 
host by exposing it to a series of antigens, especially bacterial 
(predominantly liposaccharides, components of the outer 
membrane of Gram-negative bacteria – LPS). There is a decrease 
in the population of regulatory T lymphocytes and an increase in 
the differentiation and expansion of T Helper 1 (TH1) and TH17 
lymphocytes through the synthesis and secretion of interleukin-17 
(IL17) and IL 23, in addition to a decrease in the production 
of immunoglobulin A (IgA) secretory and short-chain fatty 
acids. In parallel, this increase in intestinal permeability allows 
greater bacterial translocation, with the dissemination of this 
hypothetical antigenic trigger, inducing inflammation in different 
sites, including the skin and joints, the reason for the study [13].

Psoriasis is a chronic, inflammatory, immune-mediated, 
systemic disease that primarily affects the skin and joints [14-17]. 
It is relatively common, occurring in around 2 to 3% of the world’s 
population, and may vary according to ethnicity and geographic 
location. In Brazil, a prevalence of 1.3% in the general population 
is estimated. Psoriatic disease, on the skin, manifests itself as 
erythematous and scaly lesions, which can affect the joints, in a 
heterogeneous way, but with erosive potential, including pain 
and permanent damage [17-21] The etiology of psoriasis is 
complex and not completely understood to this day. It appears 
to be determined primarily by an aberrant immune response, 
influenced by genetic factors involved with a pre-disposition for 
the development of the disease phenotype, associated with various 
environmental stimuli described as possible triggering and/or 
aggravating mechanisms of the disease [22] This immunological 
hyperactivation determines a persistent inflammatory state, 
not restricted to the skin. On the contrary, it is responsible for 
a growing number of comorbidities associated with psoriatic 
diseases, such as metabolic syndrome (obesity, hypertension, 
dyslipidemia, and diabetes), hepatic steatosis, and non-alcoholic 
steatohepatitis; cardio and cerebrovascular disease; inflammatory 
bowel disease, mood disorders, and cancer [23-25]. 

Thereby, the innate and adaptive immune systems are activated 
in a disorderly and persistent manner in psoriasis [14-17] Different 
stimuli determine the activation of antigen-presenting dendritic 
cells present in the epidermis and/or in the tissue and synovial 
space. These activated cells migrate through the lymphatic system 
to the regional lymph node, presenting the antigen to the naïve 
T lymphocyte. Once this antigen is recognized, the lymphocyte 
can be activated, triggering a sequence of reactions that allow the 
release of several cytokines, especially interleukins (IL) 12 and 
23, already secreted by the presenting cells. Such interleukins 
are decisive for the differentiation of naïve T lymphocytes into T 
Helper (TH) 1 and TH 17 lymphocytes, which become the effector 
lymphocyte lineages after migrating to the target tissues (skin and 
joints). In the target tissue, TH1 mainly produces tumor necrosis 
factor-alpha, from English tumor necrosis factor (TNF) alpha and 
TH17 IL-17. Both determine dermal and synovial inflammation; 
epidermal differentiation and proliferation, polymorphonuclear 
chemotaxis, induction of apoptosis, neo angiogenesis, cartilage 
destruction, and bone erosion. The presence of TNF-alpha and 
IL-17, produced not only by cells of the adaptive immune system 
but also innate (naive T lymphocytes, mast cells, neutrophils) also 
contributes to the synthesis and exaggerated secretion of other 
pro-inflammatory cytokines (IL-1, IL-2, IL-6, IL-8, IL12, IL-23, 
interferon-gamma, transforming growth factor alpha and beta, 
macrophage and granulocyte colony-stimulating factor contribute, 
in addition to inflammation, to perpetuating the inflammatory 
process, justifying the chronic course of the disease [14,17,22,26]. 
The fact is that despite the elucidation of the inflammatory 
immunological pathways that determine the disease, it has not 
yet been possible to accurately determine the initiating factor of 
this immunological hyperactivation. What is the trigger for the 
activation of antigen-presenting dendritic cells? What determines 
antigen recognition? What plays the role of antigen? Which 
environmental antigen? If it is a self-antigen, at what point does it 
start to be recognized and activated with a non-selfie or non-self-
antigen, triggering activation?

In brief research in different scientific databases and even in 
the so-called “lay media” (widely circulated), it is clear that there 
is a growing interest in the microbiome, its different sites, and its 
influence on inflammatory, immune-mediated, and autoimmune 
diseases [27-30] Recent studies relate, in the context of dysbiosis, 
greater production of microbial metabolites, such as short-chain 
fatty acids, which are capable of inducing epigenetic modifications 
through changes in DNA methylation, histone variations, and the 
expression of micro-RNAs., with potential implications regarding 
immunological homeostasis and greater susceptibility to 
autoimmune or immune-mediated phenomena, including psoriatic 
disease [31-33]. This data adds to the concept that autoimmunity 
is linked to increased gut permeability. Proof-of-concept studies, 
involving experimental models of spondyloarthritis, with 
arthritis, enthesitis, dactylitis, and psoriasiform skin lesions, 
showed that rats raised in a sterile environment did not develop 
the disease. Likewise, the use of broad-spectrum antibiotics 
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showed a protective effect. On the other hand, the use of prebiotics 
and probiotics contributed to the immunological inflammatory 
process, worsening the disease phenotype [34-38] In this context, 
evidence also showed, in animal models, intestinal dysbiosis 
inducing activation of the IL23, TH17, and IL17 pathways [9].

The first evidence linking gastrointestinal inflammation, 
microbiota alteration, and spondyloarthritis was published 
around 2010. With the advancement of high-throughput genetic 
sequencing techniques, we watched a real boost in the field 
of microbiomes and their influence on human homeostasis, 
inflammation, and autoimmunity [39,49]. Scher and collaborators, 
in 2015, using high-throughput sequencing of the 16S ribosomal 
gene (the most widely used technique in this field of study, also 
used in our laboratory and line of research), studied 31 patients 
with psoriatic disease, of which 16 had psoriatic arthritis em 
15 with plaque psoriasis; comparing them with 17 healthy 
controls [41,42] In concept, the more diverse a microbiome 
is, the more resilient and healthy the microbiome will be [8]. 
They demonstrated a decrease in gut microbiome diversity 
e among patients with psoriasis. In parallel, they identified 
decreased expression of the genera Akkermansia, Ruminococcus, 
Pseudobutyrivibrio, Parabacteroides, Alistipes, and Coprococcus 
in patients with psoriatic disease. When comparing patients with 
and without arthritis, a reduction in Firmicutes, Clostridiales, and 
Verrucomicrobiales was noted at the phylum level, in addition 
to an increase in Bacteroidetes in patients with established joint 
disease. The authors also showed, at the gender level, a marked 
decrease in Akkermansia, Ruminoccocus, and Pseudobutyvibrio 
among patients with psoriatic arthritis, with a pattern of intestinal 
dysbiosis resembling that found in inflammatory bowel disease 
[41,42].

Microbiome deserves our attention, as there is an established 
link between dysbiosis and autoimmunity, including psoriasis. The 
field of study must advance, seeking to understand whether the 
dysbiosis patterns found are cause or effect. If effect, what would 
be the magnitude of this effect? But one thing is clear and exciting: 
microbiome offers different opportunities for intervention 
through diet, prebiotics and probiotics, pre-treatment analysis, 
prognosis, and even microbiome modulation and transplantation. 
Again, there are still some key points to be confirmed with 
prospective studies. We established a project to better understand 
the intestinal microbiome of patients with severe psoriatic 
disease, within a national perspective (Brazil), trying to assess: 
Is there a difference in the intestinal microbiome of patients with 
moderate to severe psoriatic disease, followed by a state reference 
outpatient clinic, when compared to patients without psoriatic 
disease? With this objective, we carried out a case-control study, 
with 60 individuals, 30 patients, and 30 controls without psoriatic 
disease. Collection has been completed and the data is being 
analyzed for future publication.
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