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Billionaire bought James Watson's Nobel
prize medal in order to return it

Alisher Usmanov wants medal to remain with Watson and for money he paid for
it to be donated to scientific research

Alisher Usmanov: 'In my opinion, a situation in which an outstanding scientist has to sell a medal recognising his
achievements is unacceptable.' Photograph: Sasha Mordovets/Getty Images

The richest man in Russia and a major shareholder in Arsenal football club has
come forward as the buyer of James Watson’s Nobel medal - declaring that he
now plans to give the piece back.

Alisher Usmanov, the Russian entrepreneur, paid $4.1m (£2.6m) for the medal at



Systémova biologie

= je vedecky smeér v biologii vyuzivajici pristupy dalSich
ved,predevsim biochemie, chemie, informatiky a
matematiky. Zabyva se studiem biologickych funkci a
mechanizmu vzniklych nasledkem

komplexnich interakci v biologickych systémech

= Systémova biologie pracuje s velkym mnozstvim
biologickych dat a zacala se prudce rozvijet po
roce 2000 nasledkem rozvoje technologii pro
ziskavani genomickych a proteomickych dat a zvyseni
vykonu pocitacu.
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Cile u pacientu v sepsi

= Nalezeni novych biomarkeru indikujici pfitomnost infekéniho
zanétu, rizika a prognozu pacienta

= Nalezeni mechanismu odpovédnych za stavimunosuprese a v
klinice obraz MOF

= |dentifikace infekcniho agens




Identifikace infekéniho agens

Genome Med. 2016 Jul 1:8(1):73. doi: 10.1186/513073-016-03526-8.

Next-generation sequencing diagnostics of bacteremia in septic patients.
Grumaz 81, Stevens P2 3, Grumaz C1, Decker SO“, Weigand MA“, Hofer 54, Brenner T“, von Haeseler A> 5, Sohn K&7.

Author information

Abstract
BACKGROUND: Bloodstream infections remain one of the major challenges in intensive care units, leading to sepsis or even septic shock in

many cases. Due to the lack of timely diagnostic approaches with sufficient sensitivity, mortality rates of sepsis are still unacceptably high.
However a prompt diagnosis of the causative microorganism is critical to significantly improve outcome of bloodstream infections. Although
various targeted molecular tests for blood samples are available, time-consuming blood culture-based approaches still represent the standard
of care for the identification of bacteria.

METHODS: Here we describe the establishment of a complete diagnostic workflow for the identification of infectious microorganisms from
seven septic patients based on unbiased sequence analyses of free circulating DNA from plasma by next-generation sequencing.

RESULTS: We found significant levels of DNA fragments derived from pathogenic bacteria in samples from septic patients. Quantitative
evaluation of normalized read counts and introduction of a sepsis indicating quantifier (SI1Q)) score allowed for an unambiguous identification
of Gram-positive as well as Gram-negative bacteria that exactly matched with blood cultures from corresponding patient samples. In addition,
we also identified species from samples where blood cultures were negative. Reads of non-human origin also comprised fragments derived
from antimicrobial resistance genes, showing that, in principle, prediction of specific types of resistance might be possible.

CONCLUSIONS: The complete workflow from sample preparation to species identification report could be accomplished in roug_;hly 30 h, thusl
making this approach a promising diagnostic platform for critically ill patients suffering from bloodstream infections.

KEYWORDS: Circulating nucleic acids; Diagnostics; Next-generation sequencing; Sepsis



Genomika a epigenomika

= 22.000 genu kddujici proteiny, 5-10x vice proteinu

= 1988 — Sorensen et al. — vliv genetickych predispozic na
mortalitu u infekce
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Genomika a epigenomika

= SNPs —single nucleotide polymorphism
= Stuber etal 1996 — TNF — a
= Hubacek et al 2001 -CD14

= Epigenomika - geneticka informace a zmeény jeji exprese bez
zmeny v DNA sekvenci. Mechanismy - methylace bazi,
acetylace histonu

= Bierne H et al 2012 — bakterie jako epigeneticky
faktor



Genomika — progndza

Genomové asociacni studie — GWAS
Zjistovani genetickych predispozic u
multifaktorialnich onemocnéni

EBioMedicine 12 (2016) 239-246
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Genetic Factors of the Disease Course after Sepsis: A Genome-Wide Study @ Crosshark
for 28 Day Mortality
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Autori nalezli 3 loci associované s 28 denni
mortalitou (VPS13A, CRISPLD2 a chromozome 13
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ABSTRACT

Sepsis is the dysregulated host response to an infection which leads to life-threatening organ dysfunction that

varies by host genomic factor, We conducted 3 genome-wide association study (GWAS) in 740 adult septic pa-

tients and focused on 28 day mortality as outcome. Variants with suggestive evidence for an association

Keywords:

Sepsis

Host response

Genome-wide association study
Mortality

Exome

(p< 10" were validated in two addinonal GWA studies (n = 3470) and gene coding regions related to the var-
iants were assessed in an independent exome sequencing study (n = 74).

In the discovery GWAS, we identified 243 autosomal variants which clustered in 14 loci (p £10~7). The best as-
sociation signal (1s117983287: p = 8.16 x 10™%) was observed for a missense variant located at chromosome
9q21.2 in the VPS13A gene. VPS13A was further supported by additional GWAS (p = 0.03) and sequencing
data (p = 0.04). Furthermore, CRISPLD? (p = 5.99 x 10™°) and a region on chromosome 13q21.33 (p =
3.34 % 1077) were supported by both our data and external biological evidence

We found 14 loci with suggestive evidence for an association with 28 day mortality and found supportive, con-

Verging evidence for three ol them in ndependent data sets. Elucidating the underlying biological mechanisms of

VPST3A, CRISPLDZ, and the chromosome 13 locus should be a focus of future research activities.
© 2016 The Authors, Published Dy Elsevier BV, Tis Is an 0pen access artcle under the CC BY-NC-ND license
( http://creativecommons.org/licenses/by-nc-nd/4.0/).




Genome-wide association study of survival from sepsis due
to pneumonia: an observational cohort study

Anna Ravtanen, Tara C Mills, Anthony C Gordon, Paula Hutton, Michael Steffens, Rosamond Nuamah, Jean-Daniel Chiche, Tom Parks,
Stephen | Chapman, Emma E Davenport, Katherine 5 Hliott, Julian Bion, Peter Lichtner, Thomas Meitinger, Thomas F Wienker, Mark | Caulfield,
Charles Mein, Frank Bloos, llona Bobek, Paolo Cotogni, Viadimir Sramek, Silver Sarapuu, Makbule Kobilay, V Marco Ranieri, | ordi Rello,

Gonzalo Sirgo, Yoram G Weiss, Stefan Russwurm, E Marion Schneider, Konrad Reinhart, PaulA HHolloway, Julian CKnight, Chris § Garrard,
James A Russell, Keith RWalley, Frank Stiber”, Adrian ¥V SHill*, Charles | Hinds™, for the ESICM/ECCRN GenO5Sept Investigators

Summary

Background Sepsis continues to be a major cause of death, disability, and health-care expenditure worldwide. Despite
evidence suggesting that host genetics can influence sepsis outcomes, no specific lod have yet been convincingly
replicated. The aim of this study was to identify genetic varianis that influence sepsis survival.

Methods We did a genome-wide association study in three independent cohorts of white adult patients admitted to
intensive care units with sepsis, severe sepsis, or septic shock (as defined by the International Consensus Criteria)
due to pneumonia or intra-abdominal infection (cohorts 1-3, n=2534 patients). The primary outcome was 28

most su_nuﬁcanﬂy assuclated smgle nucleutlde pul;.rmmphmms [SNPS] were gernotyped ina ﬁlrmer 533wh1te pauems
with sepsis due to pneumonia (cohort 4), of whom 106 died.

Findings In the genome-wide meta-analysis of three independent pneumonia cohorts (cohorts 1-3), commeon variants in
the FER gene were strongly associated with survival (p=9.73x10-8). Further genotvping of the top associated SNP
(rs4957796) in the additional cohort (cohort 4) resulted in a combined p value of 5.6x 108 (pdds ratio 0.56, 95% CI
0.45-0.69). In a time-to-event analysis, each allele reduced the mortality over 28 days by 44% (hazard ratio for death
0-56, 95% CI0- 45-0.69; likelihood ratio test p=3 -4 x 109, after adjustment for age and stratification by cohort). Mortality
was 9-5% in patients carrying the CC genotype, 15- 2% in those carrying the TC genotype, and 25-3% in those carrying
the TT genotype. No significant genetic associations were identified when patients with sepsis due to pneumonia and
intra-abdominal infection were combined.
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Interpretation We have identified common variants in the FER gene that associate with a reduced risk of death from
sepsis due to pneumonia. The FER gene and associated molecular pathways are potential novel targets for therapy or
prevention and candidates for the development of biomarkers for risk stratification.

search Institute, Barts and
e London School of Medicine
ueen Mary University of
ndon, London, UK
R Muamah B5c, C Mein PhiD,
f C ] Hinds FROP.

Funding European Commission and the Wellcome Trust.

Prof M ) Caulfield MD);

Hospital Cochin, Paris, France
IPref 1-T Chiirhs MDY Srhinal



FER gen

FER gen kéduje nereceptorovy protein tyrozinkinazu

Tyrozinkinaza je enzym ze skupiny proteinkinaz, ktery
katalyzuje prenos fosfatoveé skupiny (fosforylace) z
nukleosidtrifosfatu (vétsSinou ATP) na aminokyselinu
tyrozin v proteinech

Nereceptorové tyrozinkinazy vykonavaji své funkce v
cytoplazmé a vedou signaly uvnitf bunky az do jadra
FER ovliviuje recruitment leukocytl a stfevni
bariérovou dysfunkci po ucinku LPS



https://cs.wikipedia.org/wiki/Proteinkin%C3%A1za

Interpretation We have identified common variants in the FER gene that
associate with a reduced risk of death from sepsis due to pneumonia. The
FER gene and associated molecular pathways are potential novel targets
for therapy or prevention and candidates for the development of biomarkers
for risk stratification.
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Transkriptomika

= Kvantifikace mRNA v tkanich, bunkach

= Monitorace aktivity genu a jejich regulaci

= Rozliseni infekcniho a neinfekcniho zanétu

" Progndza pacienta a patogenetické mechanismy

Arch. Immunol. Ther. Exp. (2017) 65:37—49
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Rozdilna genova exprese u infekcniho i
a neinfekcniho SIRSu

shock. 2004 Juk22(1):28-33.

Expression profiling: toward an application in sepsis diagnostics.
Prucha M", Ruryk A Boriss H, Méller E, Zazula R, Herald I, Claus RA, Reinhart KA, Deigner P, Russwurm §.

@ Author information

Abstract

Sepsis is a common and serious health problem whereby improvements in diagnosis are crucial in increasing survival rates. To test
whether profiling transcription is applicable to sepsis diagnosis, we analyzed whole blood using a microarray containing probes for
340 genes relevant to inflammation. The patient's gene expression pattern was highly homogenous, resulting in 69% of differentially
expressed genes. With a positive predictive value of 98%, a list of 50 differentially expressed genes was compiled, and randomly
chosen transcripts were confirmed by PCR. Here, we present the first evidence that microarrays can identify typical gene expression
profiles in the blood of patients with severe sepsis. Regardless of the heterogeneity of the patients, we observed a striking correlation
between the conventional diagnostic classification and our approach. The unity of responses suggests that the principle of this
multiparameter approach can be adapted fo early stage sepsis diagnosis.



Lancet Respir Med. 2016 Apr:d4(4):259-71. doi: 10.1016/52213-2600(16)00045-1. Epub 2016 Feb 23.

Genomic landscape of the individual host response and outcomes in sepsis: a prospective cohort study.
Davenport EE', Burnham K1, Radhakrishnan J1, Humburg P, Hutton P2, Mills TC1, Rautanen A, Gordon AC3, Garrard ¢2, Hill Av!, Hinds CJ4, Knight JC5.

# Author information

Abstract

BACKGROQUND: Effective targeted therapy for sepsis requires an understanding of the heterogeneity in the individual host response to
infection. We investigated this heterogeneity by defining interindividual variation in the transcriptome of patients with sepsis and related this to
outcome and genetic diversity.

METHODS: We assayed peripheral blood leucocyte global gene expression for a prospective discovery cohort of 265 adult patients admitted
to UK intensive care units with sepsis due to community-acquired pneumonia and evidence of organ dysfunction. We then validated our
findings in a replication cohort consisting of a further 106 patients. We mapped genomic determinants of variation in gene transcription
between patients as expression quantitative trait loci (eQTL).

FINDINGS: We discovered that following admission to intensive care, transcriptomic analysis of peripheral blood leucocytes defines two
distinct sepsis response signatures (SRS1 and SRS2). The presence of SRS1 (detected in 108 [41%] patients in discovery cohort) identifies
individuals with an immunosuppressed phenotype that included features of endotoxin tolerance, T-cell exhaustion, and downregulation of
human leucocyte antigen (HLA) class Il. SRS1 was associated with higher 14 day mortality than was SRS2 (discovery cohort hazard ratio
(HR) 2-4, 95% CI 1-3-4-5, p=0-005; validation cohort HR 2-8, 95% CI 1-5-5-1, p=0-0007). We found that a predictive set of seven genes
enabled the classification of patients as SRS51 or SRS82. We identified cis-acting and trans-acting eQTL for key immune and metabolic
response genes and sepsis response networks. Sepsis eQTL were enriched in endotoxin-induced epigenetic marks and modulated the
individual host response to sepsis, including effects specific to SRS group. We identified regulatory genetic variants involving key mediators
of gene networks implicated in the hypoxic response and the switch to glycolysis that occurs in sepsis, including HIF1a and mTOR, and
mediators of endotoxin tolerance, T-cell activation, and viral defence.

INTERPRETATION: Our integrated genomics approach advances understanding of heterogeneity in sepsis by defining subgroups of patients
with different immune response states and prognoses, as well as revealing the role of underlying genetic varnation. OQur findings provide new
insights into the pathogenesis of sepsis and create opportunities for a precision medicine approach to enable targeted therapeutic
intervention to improve sepsis outcomes.

Rozdilny transkriptom imunitni odpovédi (leukocytli) u pacientu se
sepsi s vlivem na vysledny outcome. Vychodisko pro predikci pacientt
profitujicich z cilené imunomodulacni terapie



Proteomika

= Expresni proteomika — identifikace biomarkeru specifickych
pro sepsi

* Funk¢ni proteomika — identifikace proteini a jejich funkce na
molekularni arovni
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PLoS Qne. 20116010ye28111. deoi. 10.1371journal. pone. 0026111, Epub 2011 Oct 10.

Proteomics mapping of cord blood identifies haptoglobin "switch-on™ pattern as biomarker of early-onset
neonatal sepsis in preterm newborns.

Buhimschi CS' Bhandari V. Dulay AT, Mayeri UA Abdel-Bazeq 55, Pettker CM. Thung 5. Zhao G Han YW, Bizzarra WM. Buhimschi 1A,

i+ Author information

Abstract

BACKGROUND: Intra-amnictic infection and/or inflammation (IAl) are important causes of preterm birth and early-cnset neonatal sepsis (EONS). A
prompt and accurate diagnosis of EONS is crtical for improved neonatal outcomes. We sought to explore the cord blood proteome and identify
biomarkers and functional protein networks characterizing EONS in preterm newborns.

METHODOLOGY/PRINCIPAL FINDINGS: We studied a prospective cohort of 130 premature newboms delivered May 2004-September 2009. A
proteomics discovery phase employing two-dimensional differential gel electrophoresis (20-DIGE) and mass spectrometry identified 19 differentially-
expressed proteins in cord bloed of newbemns with culture-confirmed EONS (n=3) versus GA-matched centrels (n=3). Ontological classifications of
the proteins included transfer/carmer, immunity/defense, protease/extracellular matrix. The 1(st}Hevel external validation conducted in the remaining
174 samples confirmed elevated haptoglobin and haptoglobin-related protein immunoreactivity (Hp&HpRP) in newborns with EONS (presumed and
culture-confirmed) independent of A at birth and birthweight (F<U.UUT). Vvestern blot concurred in determining that EUNS babies had conspicuous
Hp&HpRP bands in cord blood ("switch-on pattemn”) as opposed to nen-EONS newboms who had near-absent "switch-off pattern” (P<0.001). Fetal
Hp phenotype independently impacted Hp&HpRP. A bayesian latent-class analysis (LCA) was further used for unbiazed classification of all 180
cases based on probability of "antenatal IAl exposure” as latent vanable. This was then subjected to 2(nd)-level validation against indicators of
adverse short-term neonatal outcome. The optimal LCA algonthm combined Hp&HpRP switch pattern (most input), interleukin6 and neonatal
hematological indices yielding two non-overlapping newbormn clusters with low (£20%) versus high (270%) probability of IAl exposure. This approach
reclassified ~30% of clinical EONS diagnoses lowenng the number needed to harm and increasing the odds ratios for several adverse outcomes
including intra-ventricular hemorrhage.

CONCLUSIONS/SIGNIFICANCE: Antenatal exposure to 1Al results in precocious switch-on of Hp&HpRP expression. As EONS biomarker, cord
blood Hp&HpRP has potential to improve the selection of newbomns for prompt and targete-d treatment at birth.

PMID: 22028510 [PubMed - indexed for MEDLINE] PMCID: PMC3188853  Free PMC Article



Anesthesiology. 2010 Apr;112(4):526-35. doi: 10.1087/ALN.0b01323181d04510.

Plasma proteome to look for diagnostic biomarkers of early bacterial sepsis after liver transplantation: a
preliminary study.

Paugam-Burz ' Albuguerque M. Baron G, Bert F, Voitot H, Delefosse D, Dondero F. Sommacale D, Francoz C. Hanna N, Belghiti J. Ravaud P, Bedossa P,
Mantz J, Paradis V.

# Author information

Abstract

BACKGROUND: While outcome continuously improves after liver transplantation, sepsis remains the leading cause of early postoperative mortality.
Diagnosis of infections remains particularly difficult in these patients. This study used plasma profiling coupling Proteinchip array with surface-
enhanced |aser desorption ionization time-of-fly mass spectrometry to search for biomarkers of postoperative sepsis in patients who underwent liver
tranzplantation.

METHODS: Diagnosis of sepsis at day 5 relied on widely accepted clinical signs and positive culture of microbiologic samples. Profiles of day 5
plasma were obtained from SELDI-TOF CM10 chip (BioRad, Mames-la-Coquette, France) analysis. Mean peak intensity of proteins was compared
between septic and nonseptic plasma by U test followed by analysis of the area under the receiver-operating charactenstic for the significant peaks.
Diagnostic performance of significant proteins was established in a derivation set and in a validation set.

RESULTS: In the denvation set of 31 patients with and 30 without infection_23 plasma protein peaks were differentially expressed between patients
with and without sepsis. Combination of five peaks allowed sepsis diagnosis with a positive likelihood ratio of 12.5 and a C-statistics of 0.72, 95% Cl

0.57-0.85. In the validation set of 31 patients with infection and 34 without infection, the five peaks were differentially expressed as well and allowed
day 5 sepsis diagnosis with a positive likelihood ratio of 5.1 and C-statistics of 0.74 (0.58-0.85)

CONCLUSION: A combination of five plasma protein peaks may provide matenal for useful diagnostic biomarkers of postoperative sepsis in patients
undergc:ing liver transE antation. chwewer. tHese Erotems remain to Be |Hent|¥|ea.

PMID: 20216359 [PubMed - indexed for MEDLINE]



Metabolomika

= Komplexni analyza metabolomu za konkrétniho fyziologického
nebo patologického stavu organismu, tkané ci bunky

= Poskytuje cenné informace jak z hlediska diagnostiky, tak
vysledného outcome a identifikace rizikovych pacientt

Arch. Immunol. Ther. Exp. (2017) 65:37-49
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DIAGNOSTIKA Metabolites in Blood for Prediction of
6 metabolitt Bacteremic Sepsis in the Emergency Room
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A metabolomics approach for prediction of bacteremic sepsis in patients in the emergency
room (ER) was investigated. In a prospective study, whole blood samples from 65 patients
with bacteremic sepsis and 49 ER controls were compared. The blood samples were ana-
E OFEMN ACCESS lyzed using gas chromatography coupled to time-of-flight mass spectrometry. Multivariate
Citation: Kauppi AM, Edin A, Ziegler |, Maliing P, and logistic regression modeling using metabolites identified by chromatography or using
Sjgstedt A, Gylfe A, et al. (2016) Matabolites inBlood  gonwventional laboratory parameters and clinical scores of infection were employed. A pre-
for Predicton of Baderemic Sepsisin the Emegency 5040 model of bacteremic sepsis with 107 metabolites was developed and validated. The

Room. PLoS ONE 11{1): e0147670. doi: 101371/ ) , . e _—
joumal pone. 0147670 number of metabolites was reduced stepwise until identifying a set of 6 predictive metabo-

Editor: Sachin Yende, University of Pittsburgh,
UMITED STATES
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Farmakogenomika

Tomek et al: Impact of CYP2C19 Polymorphisms on Clinical
Outcomes and Antiplatelet Potency of Clopidogrel in
Caucasian Post- Stroke Survivors

* Clopidogrel

e Warfarin CYP2C9 (CYP2C9*1, *2 a *3(90% redukce)
2-6% prevalence Caucasian a VKOR1

 Pradaxa — CES1 —RS2244613
* Imuran — TPMT (Thiopurinmethyltransferaza)



MSMD - Mendelian susceptibility to mycobacterial disease
detekce vlastniho genomu

IL-12RB1

Natural killer
cellor T cell

\g\,

" GP91PHOX IL-23R

IL-12Rp1

f

p19

Monocyte, macrophage p40
or dendritic cell IL-23

Nature Reviews | Genetics



42 leta pacientka

BCG vakcinace bez problémdu, v 5 letech TBC uzlin,v 18
letech erythema nodosum — povazovano mylne za
sarkoidozu a IéCeno KS asi rok...exacerbace — postizeni
kosti, mekkych tkani, nosni prepazky...M. avium,
lentiflavum...

NGS (Next Gene Sequencing) parcialni defekt genu pro
receptor pro IFN y

Lécdba - Imukin



40 lety mu?

Oralni sex
Zdureni lymfatickych uzlin, vytok, otok....

Neuspésna kultivace véetné PCR (chlamydie, sexualné
prenosné choroby

Neuspésna lécba ATB a podpurna imunomodulacni terapie
NGS — Prevotella spp.



Nové technologie — MALDI TOF, Next Generation
Sequencing, Nuklearni magneticka rezonance a jejich

uplatnéni v kontextu personalizované mediciny

Next-generation DNA sequencing

i

DNA
fragmentation
and in vitro

Q o Library preparation ‘ % 573
¥ 4
Laser o Clonal amplification P 4—3 >
WY ¢

il

e Cyclic array sequencing

adaptor ligation
Detector

:y‘ “ * emulsion PCR - bridge PCR
. ¢4 = ® %o - PR Ay | AL
°: ’e Time of fliah L {} a -)'lé 'l‘ TQE{‘\ lolp'l' m’n\‘
Matrix gk tbe ¢
’ Pyrosequencing Sequencmg by-ligation Sequencnng by-synthesis

Wi
Electric

field generator (—ﬂ ﬂ' wa;_ﬁg H (" W



= Diagnostika infekéniho agens

= Nalezeni novych biomarkerd, jejich role v progndze a
predikci odpovédi na lIécbu

= Diagnostika aktualni imunokompetence pacienta a nové
poznatky o patogenezi sepse

Arch. Immunol. Ther. Exp. (2017) 65:37—49 45
Genomics Transcriptomics Proteomics Metabolomics

DNA mRNA proteins metabolites
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Fig. 2 The use of “‘omics™ in critical care




* Nejdualezitéjsi je lékar u llizka pacienta —s jeho
védomostmi, technologiemi a ,,uménim“ mediciny




