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"Development of new methods of complex diagnostics of metagenomes* and microbiomes of
throat, intestine, blood and skin of psoriatic patients, and also their corrections for
achievement of long and steady remission".
Total researh consists of two consecutive stages:
Stage 1 (NIR1). Metagenomes of whole blood and skin phagocytes at psoriatic disease.
Stage 2 (NIR2). Metagenomes of whole blood, metagenomes and microbiomes of throat and
gastrointestinal lavage** water and permeability of small intestine at psoriatic disease. Development and
approbation of new technique for treatment of psoriatic disease based on correction of throat and/or
gastrointestinal microbiomes.

Presentation
(english
version)

* Metagenome is a complex of all nhDNA (non-host DNA, that is, non-human here) contained in a
biomaterial. nhDNA is a bacterial, archean, fungal, helminthic, viral, phage, etc. DNA.
** Gastrointestinal lavage water - a biomaterial collected closer to end of Intestinal lavage or
Prakshalana.
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(B) Main
questions

Question 1. Does severity of psoriatic disease correlate
a) with concentration of any nhDNA in whole blood?
b) with level of PAMP-nemia***?
Question 2. Does nondegradeted nhDNA come from blood into psoriatic skin? If so, which part of whole
blood metagenome is found in metagenome of phagocytes of psoriatic skin and in what concentration?
Question 3. Specific changes in the parietal intestinal microbiome and increased permeability of small
intestine are the main causes of excess intake of specific bacterial products in blood in psoriatic
disease?
Question 4. Does stable correction of parietal small intestinal microbiome lead to a long-term remission
of psoriatic disease?

Stage1-Q1
Stage1-Q2
Stage1-Q1&2
Stage2-MQ
Stage2-Q3
Stage2-Q4

*** PAMP-nemia is an increased kPAMP-load on blood phagocytes and elevated level (concentration) of
kPAMP in blood.
The main kPAMP (key PAMP) is PG - peptidoglycan and LPS - lipopolysaccharide.
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(D)
Motivation/
Problems/
Purposes.

Motivation. The Psoriatic Disease (PD) takes place at 2-3% of the population of Earth, annually for the
first time get sick with psoriatic disease of 4-6 million people. The disease lasts during all subsequent life
of the patient, is spontaneous or thanks to treatment being weakened, and then again recurs. The key
causes, supports and aggravation of psoriatic disease are unknown, the uniform conventional model of
pathogenesis does not exist.

Psoriatic_dis
ease
Patient_StatC
Patient_StatR

Problems.
 The majority of offered models of pathogenesis of PD are local (not systemic) and assume that the
main reasons for psoriatic rashes are directly in skin (Peslyak 2012_2).
 The existing methods of treatment of PD, are based on local models of pathogenesis, directed to
decrease of manifestations of PD, have collateral adverse effects. They (especially with use of
biologics) have high price, do not guarantee long remission and have lowered efficiency at repeated
use.

Video
Antigen-1
Antigen-2
Antigen-3
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Purposes:
 Studying of the subprocesses which are the cornerstone of systemic psoriatic process.
 Confirmation of basic hypotheses of the system model of pathogenesis of PD based on key role of
parietal microbiome and macromolecular permeability of small bowel and income of specific bacterial
products from system blood flow in psoriatic derma.
 Development and use of the technique of treatment of PD based on stable correction of parietal
microbiome and permeability of small bowel for the purpose of achievement of long-term remission.

(E)
Ideas and
hypoteses

Main ideas:
 Сhronization of inflammatory processes in psoriatic skin is caused by constant income from blood flow
of tolerized phagocytes containing endocytosed in blood (but not degraded) nonhost biomaterial, in
particular nhDNA, LPS, PG (including PG-Y).
 Long-term remission of PD can be reached thanks to stable full (almost full) elimination pathogenic
and presumed psoragenic PsB bacteria from parietal small intestine microbiome and normalization of
macromolecular permeability of small intestine.
Theoretical background:
Psoriatic patients have SIBO (small intestine bacterial overgrowth). There are colonies of pathogenic and
PsB bacteria - presumed psoragenic (with peptidoglycan similar to Streptococcus pyogenes
peptidoglycan)
(Baker 2006, Peslyak & Gumayunova 2012, Gumayunova 2009, Korotky & Peslyak 2005).
Increased macromolecular permeability of small intestine allows chronically excess income of bacterial
products in blood flow and, in particular, such PAMP as PG (peptidoglycan) and LPS (endotoxin =
lipopolysaccharide). PG and LPS synergic affect blood phagocytes, activating them.
Part of activated phagocytes is tolerized and forms fraction of tolerized blood phagocytes. In tolerized
phagocytes level of proteins responsible for degradation of endocytosed bacterial products is lowered
therefore they became carriers of antigene material.
Set of listed subprocesses leading to appearance in blood flow of fraction of tolerized phagocytes carriers of specific antigene material, is called systemic psoriatic process SPP.
Tolerized blood phagocytes (monocytes Mo-T and dendritic cells DC-T) get chemostatus similar not
activated and therefore can be attracted to places of inflammations in any tissue and, in particular, in
derma.
These monocytes and dendritic cells, being attracted in inflamed derma, under influence of cytokines will
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be reprogrammed and transform to mature dendritic cells. Some of them (monocytes Mo-R and dendritic
cells DC-R) contain Y-antigens. Mature dendritic cells formed from Mo-R and DC-R will present Yantigens to specific T-lymphocytes.

Detailed justification and description of systemic Y-model of pathogenesis of psoriasis, and also review
of other models of pathogenesis contains in (Peslyak 2012_1, Peslyak 2012_2).
Hypotheses which are cornerstone of systemic psoriatic process SPP which are supposed to be
checked (what is supposed to be checked is allocated):
Hypothesis H1. Two main reasons of SPP
Subprocess SP1. Increased macromolecular permeability of small intestine.
Subprocess SP2. Inclusion in parietal small intestine colonies of Gram+ NOD2-active (including PsB)
and Gram(-) TLR4-active bacteria.
Hypothesis H2. PsB is Enterococcus faecalis, beta-hemolitic streptococci, VGS (Viridans group
streptococci) and some other (almost complete list can be determined by KEGG database (kegg.jp). All
PsB have PG-Y - peptidoglycan with interpeptide IB-Y bridges, i.e. (L-Ala)-(L-Ala) and/or (L-Ser)-(L-Ala)
(i.e. similar to Streptococcus pyogenes peptidoglycan).

PG_PsB-1
PG_PsB-3

Hypothesis H3. PAMP-nemia (endotoxinemia (LPS-nemia) + PG-nemia) and (PG-Y)-nemia - is the
main subprocesses of SPP. defining part of PAMP-load is created by LPS from Gram(-) TLR4-active and
PG from Gram+ NOD2-active bacteria.

(F)
Data

Hypothesis H10-S (simplified H10). Nondegraded nonhost biomaterial moves to psoriatic skin within
blood phagocytes.
(F1) What data do you propose to use:
Results of polls, consultations and inspections PP (psoriatic patients) and HP (healthy persons).
Place of implementation of project in Russia: Moscow
Countries, region from which patients will be attracted: Russia, Moscow region (possibly other).
Why: Duration of project makes several years, PP during all project have to undergo inspections and get advice.
Also from results of WMS tests of fecal microbiome it is known that its microbial composition significantly
depends on region of residence.
Who will be attracted in project: PP and HP meeting certain requirements.
Project duration: 3 years: Stage 1 (NIR1) - 1 year, Stage 2 (NIR2) - 2 years.
As it is often supposed to obtain data: Constantly during all project.
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Types of data: non-numerical and numerical (continuous and category).

(G)
Tools

(F5)
Obstacles for data acquisition: no.
Reliability (compliance of test results to what was supposed to be defined):
 Interpretation of results of WMS (Whole metagenome sequencing).
 Interpretation of results lavage SIBO-test (in what proportion they contain information about parietal small
intestine microbiome? Qualitative or quantitative?)
 How precisely PP will keep diaries, independently controlling observance of personal regime and health (in
particular PASI)?
Reliability (lack of contradictions): yes.
Importance for conclusions: no
(G1)
Design of project:
Stage 1 (NIR1).
Stage 1-1. Selection and preparation.
Stage 1-2. Definition of whole blood metagenomes. Definition and studying of PAMP-nemia.
Stage 1-3. Definition of metagenomes of phagocytes of psoriatic skin. Complex studying of metagenomes of whole
blood and phagocytes of psoriatic skin (only for PP).
www.psorias.info

NCS
Stages1&2
Stage1
Stage1-Order

6

Stage 2 (NIR2).
Stage 2-1. Selection and preparation.
Stage 2-2 (diagnostic): Observation analytical cross-sectional study
As risk factors are considered:
Existence of specific bacterial products in blood. Their range is similar to range of nonhost DNA, information on
which will be obtained by WMS tests of whole blood and phagocytes of psoriatic skin (Fahlen 2012, Gyarmati
2016, Nakatsuji 2013).
Macromolecular permeability of small intestine, presence of specific bacteria as a part of parietal small intestine
microbiome and/or throat microbiome (independent cultural and WMS diagnostics).
Stages 2-3 and 2-4 (medical) and 2-5 (control):
Experimental nonrandomized uncontrollable study in one group PP. Use only of such medicines which have
registration is supposed.
SPT - Stage of preliminary treatment - for PP which have chance in 2-4 months to remove causes (revealed during
Stage 2-2) for which they were not allowed to Stage 2-3.

Stage2
Stage2-Order
Regime
Stage2-com1
Stage2-com2
Stage2-Ytreat
Stage2-LST
Stage2Phage

Whether qualitative and/or quantitative characters will be studied: Both that and others.
Necessary experts, their qualification: Specialist in conducting clinical trials (monitor), expert certified on
performance of intestine lavage, specialist in WMS, specialist in sample preparation of biomaterial to WMS-test,
immunologist, otolaryngologist, dermatologist, gastroenterologist, nutritionist, microbiologist, bioinformation
scientist.
Necessary equipment and resources:
Medical centers having experience, conditions and equipment for performance of consultations, diagnostics and
treatments according to project program.
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New idea: New systemic model of pathogenesis of PD.
New methods of research:
 Whole metagenome sequencing (WMS) of psoriatic biopsy, whole blood and gastrointestinal waters (adaptation
of known methods is supposed) Gyarmati 2016 Yun 2016
 Lavage SIBO-test. As biomaterial containing parietal microbiome of intestine lavage waters received during
intestine lavage (or Prakshalana) are used (Medical Toxicology 2012).
 Cultural and metagenomic testing of the same biomaterials (lavage waters and throat swab) will allow to
compare and to mutually add results, will increase their reliability.
New technique of treatment:
Stage1-new
The main difference of Y-technique from Pagano regime (Korotky 2006, Pagano 2009) is concluded that Y-technique
includes stage of consultations and inspection on basis of which results PCT (personal course of treatment) is Stage2-new
formed. PCT is cornerstone use of intestine lavage (or prakshalana) and phagotherapy of small intestine
microbiome.

Why it is important to learn answers to the main questions:
(I1) Question 1. Whether severity of psoriatic disease correlates
a) with concentration of any nhDNA in whole blood?
b) with PAMP-nemia level ***?
Preliminary answer is supposed to be received upon termination of Stage 1-2 (NIR1), end of project in general has
to buttress up (or not) its additional by facts.
Affirmative answer will mean that
 systemic Y-model of pathogenesis of PD has to be considered as partly confirmed;
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 further researches are justified and necessary for check of other hypotheses on which Y-model is based;
 carrying out subsequent Stages is proved;
Negative answer will mean that
 systemic Y-model of pathogenesis of PD needs to be corrected.
 content and order of carrying out subsequent Stages have to be revised.
(I2) Question 2. Whether nondegraded nhDNA from blood comes to psoriatic skin? If yes, that what part of
whole blood metagenome is found in metagenome of phagocytes of psoriatic skin and in what concentration?
Answer is supposed to be received after Stage 1-3 (NIR1).
Affirmative answer will mean that
 systemic Y-model of pathogenesis of PD has to be considered as partly confirmed;
 further researches are justified and necessary for check of other hypotheses on which Y-model is based;
 carrying out subsequent Stages is proved;
Negative answer will mean that
 systemic Y-model of pathogenesis of PD needs to be corrected.
 content and order of carrying out subsequent Stages have to be revised.
(I3) Question 3. Specific changes in parietal small intestine microbiome and hyperpermeability of small
intestine - the main reasons for excess income of specific bacterial products in blood at psoriatic disease?
Preliminary answer is supposed to be received after Stage 2-2, end of project in general has to buttress up (or not)
its additional by facts.
Affirmative answer will mean that
 systemic Y-model of pathogenesis of PD has to be considered as partly confirmed;
 further researches are justified and necessary for check of other hypotheses on which Y-model is based;
 optimum and effective methods of treatment of PD have to rely on diagnostics and correction of parietal small
intestine microbiome and macromolecular permeability of small intestine;
 carrying out subsequent Stages is proved;
Negative answer will mean that
 systemic Y-model of pathogenesis of PD needs to be corrected.
 content and order of carrying out subsequent Stages have to be revised.
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(I4) Question 4. Whether stable correction of parietal small intestine microbiome leads to long-term
remission of psoriatic disease?
Answer can be received only upon termination of project in general.
Affirmative answer will mean that
 systemic Y-model of pathogenesis of PD has to be considered as partly confirmed;
 further researches are justified and necessary for check of other hypotheses on which Y-model is based;
 optimum and effective methods of treatment of PD have to rely on diagnostics and correction of parietal small
intestine microbiome and macromolecular permeability of small bowel;
 technique of diagnostics and treatment of PD applied in project is effective and can be recommended for broad
use;
Negative answer will mean that
 or systemic Y-model of pathogenesis of PD is not quite correct and needs to be corrected;
 or applied technique of diagnostics and treatment of PD has serious shortcomings and has to be processed;
 or both of these statements are fair;
(I5)
What main decisions / behavior/actions, etc. will be consequence of successfully executed project?
 Publications in scientific and popular scientific press results of project, wide use of information obtained within
project among experts and patients;
 Creation of dermatological center (network of dermatological centers) for patients having chronic dermatosis
pathogenesis (severity) of which depends on microbiome and/or permeability of intestine.
 Creation of medical center (network of medical centers) of wider profile for
a) patients with chronic dermatosis, including with associated diseases (according to NPF among PP in USA
such 50-70%).
b) patients with diseases in which pathogenesis (severity) important or crucial role is played (or it is supposed
what plays) by intestine microbiome and/or permeability.
 Preparation and carrying out new project(s) directed to more detailed research of system model of pathogenesis
of PD, check of other hypotheses on which it is based;
 On improvement of technique of treatment of PD taking into account existence at PP some associated diseases,
first of all those which are risk factors of emergence and support of SIBO and/or disturbance of macromolecular
permeability of small intestine;
What main scientific contribution of successfully executed project will be:
 Experimental proof of part of hypotheses which are cornerstone of systemic Y-model of pathogenesis of PD that
will entail revolutionary changes in understanding of pathogenesis of PD;
 Development and deployment of new technique of diagnostics and treatment of PD leading to long remission;
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