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§ [t it moves, it’s biology.

& [t it stinks, it’s chemistry.

Efg? [t it doesn’t work, 1t's physics,



Biologicky material

* Biologicky material je vSe, co bylo Ci je soucasti nebo
produktem zivého organismu

susena bylinna ¢ajova smés

ohryzek od jablka

dubové prkno

koCici trus/srst

zkumavka s virem SARS-CoV-2

télni tekutiny — mog, krev, plazma, sérum,
sliny, ejakulat, hlen, MMM

tkané, bunky

experimentalni organismy

Let’s see how my )|

Somple S doing
this morning.

DID YOU KNOW?
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Snail’s teeth are the
strongest biological material
on Earth. They can withstand
pressure high enough to turn

Carbon into Diamond.

1 have cloudiness,
you have this weird smell.

www.biocomicals.com




Slina jako diagnostické medium — biomarkery onemocneni

— autoimunitni onemocnéni
Sjogrenuv syndrom — a-amylaza, karbonicka anhydraza VI, laktoferin, B2-mikroglobulin

— neurodegenerativni onemocneni
Alzheimerova choroba — celkovy tau protein, fosforylovany tau protein, amyloid-g a alfa-synuklein

— genetické onemocnéni
cysticka fibréza — Ca, PO4 , Na, K, Cl, | objem slin, mo&ovina, kyselina mo¢ova, prostaglandin E,

— rakovina
spinocelularni karcinom — IL-8, IL-6, IL-18, IL-4, IL-1, VEGF, HERZ2, tissue polypeptide antigen (TPA) and EGFR, LDH,

N-a-acetyltransferase 10 protein (Naa10p), carcinoembryonic antigen (CEA) protein, serum basic fibroblast growth

factor (bFGF), transferin, cyklin D, Maspin, specifické mRNA
r. prsu - HER2/neu (C-erbB-2), VEGF, EGF, specifické mRNA, autoprotilatky proti HER2 a MUC-1
r. slinivky — transkriptomické markery mRNA (KRAS, MBD3L2, ACRV1a DPM1),

specifické miRNA, laktoperoxidaza, Cyklofilin B, Cytokeratiny (14, 16 a 17) i @ @ Disease
— alergie A)

potravinova alergie - IgE a IgG;
— kardiovaskularni onemocnéni

CK-MB, myoglobin, troponin I, myeloperoxidaza, markery zanétu (CRP,

TNF-a, MMP-9), markery adheze (rozpustny CD40 a ICAM-1)

Periodontitis

Caries
/ .
" 4 5 o Brain cancer
y : i
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Oral cancer
l l l l Oesophageal cancer
Lung cancer
- — Breast cancer
Pancreatic cancer
Gastric cancer

— metabolismus
diabetes melitus 2. typu — 1,5-anhydroglucitol, CRP, leptin, IL-6, TNF-a

Ovarian cancer

Alzheimer's disease

. v s v s Chronic migraine
- |nfekcn| OnemOCnenl Cardiovascular diseases
HIV — protilatky proti HIV o ”“\‘:“;:““
viry — pfitomnost protilatek IgM/IgA, virova RNA :vg‘_,‘: i? o Hepati
Kandidoéza, amébiaza — pfitomnost Candida sp., L P st ‘ Diabetes mellitus
Entamoeba histolytica (protilatky) Hepatitida — pfitomnost DNA viru HBV o
Peptidické viedy, gastritida, — pfitomnost Helicobacter pylori (IgG protilatky, DNA H. pylori)

— hormonalni nemoci
Cushinglv syndrom a Addisonova choroba — kortizol; pohlavni hormony — syndrom polycystyckych ovarii,

menopauza/andropauza, anovulace, hypogonadismus, hyperestrogenismus




Metody molekularni biologie
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q@ [\ D Prace s biologickym materialem
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Izolace DNA, RNA, PROTEINY

!

Detekce a Kvantifikace

!

DNA

genotypizace/detekce polymorfismu a mutace

1. PCR (amplifikace konkrétniho fragmentu)- RFLP
(nastépeni spec. restrikénimi enzymy) — detekce na ELFO
2. Real-Time PCR (gPCR)

3.Sekvenace

4. micro-arrays

analyza sekvence DNA

klonovani, zasah do genové exprese, CRISPR

Epigenenom
metylace DNA
histonové modifikace

STUDY DNA/RNA sequencing | MAKE DNA TOOLS
Stufgnj; gﬂmﬂ&mﬂ%um ailo- m 5"’.32;'? Perturb DNA Co_rrv.:'.anlinn
o — — & riated .

S = cloning
S A aiche! NECRIPTIGN
o 0 7 1 agamse harcodes & CLONE
A — A fs =
e = g8 -l /
Finy peg oA
add u
o e QU e S
wwfume T || QPCR -
g m ”mm'r EXPRESSION
: CLONE
i j
I# PCR =
DNA/RNA (=20kbp
. ey [ e
REFORTER }
CLONE
Solid-phase Sequenced Bacterial ]
DNA Synthesis Genomes & Viral \"Nr"'
(<200bp) {~3Mbp) Vectors -d#
RNA - mRNA PROTEIN

Analyza genové exprese
Nothern Blott

Real-Time PCR (qPCR)
Analyza transkriptomu

nekadujici RNA (miRNA, siRNA)
Analyza genové exprese
Interference

Analyza proteint
Imunohistochemické metody
1. Western Blott

2. ELISA

Analyza proteomu

MS

Analyza bunék

Pratokova flow-cytometrie




Single dose of zilebesiran
safely and effectively lowered
blood pressure for six
months

American Heart Association Scientific Sessions 2023, Late-
Breaking Science Abstract in LBS.04

New drug zilebesiran effectively lowers

blood pressure for six months, study finds
9/100/100

Download PDF Copy [z Reviewed

Americon Heart Association Mow 13 2023

A single injection of the experimental medication zilebesiran was safe and effective in
reducing systelic blood pressure in people with mild-to-moderate high blocd pressure
for up to six months, as detailed in the Phase 2 of the KARDIA study, reported as late-
breaking science today at the American Heart Association’s Scientific Sessions 2022, The
meeting, Nov. 11-13, in Philadelphia, is a premier global exchange of the latest scientific
advancements, research and evidence-based clinical practice updates in cardicvascular
science.

Zilebesiran is an investigational RNA interference agent targeting angiotensinogen (AGT),
a hormone produced predominantly in the liver that contributes to blood pressure
regulation.

€€ Uncontrolied high blood pressure fs o letiding cause of death and disedse, so
there is a need for new treatments that provide sustained blood pressure controf
over longer periods of time. This will improve outcomes for people with
hypertension. Uncontroifed Aypertension also fncreases the risk of heart disease.”




Nukleové kyseliny

Gias) \\ INTRACELULARNI
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Cell biologists identify new organelle present
in mammalian cells made of rings of DNA

The mitachondrial genome
is & circular DNA molecule
that contains approximately
16500 bases and has 37
genes. There are many
copies of mitochondrial
genomes within each
mitochondria.

Hostitelské NK/Infekéni ¢astice

Mitochondrial DNA
forms & circular DNA
molecule

single piece of colled
DNA. Humans have 23
pairs of chromosomes
Asingls strand of nucked?  jaeated in the nudeus.
DNA contain many genes . ,desr DNA containg
and nucleotide sequences. o rouimately 3 billion
bases and has in excess
of 20,000 genes

Chromosome
A chromosome i1 a
.I .|

Almost like a moon in a planet, the exclusome (yellow-green dot) lies in the cytoplasm near the nucleus (bl

Researchers at ETH Zurich recently identified a previously unknown compartment in
mammalian cells. They have named it the exclusome. It is made up of DNA rings
known as plasmids. The researchers have published details of their discovery in the
journal Molecufar Biology of the Cell.




Nukleové kyseliny

EXTRACELULARNI
 cirkulujici cell-free DNA
* ncRNA

« extracelularni vezikuly
— exozomy, mikrovezikuly, apopticka téliska
— nesou gDNA, mtDNA, RNA, proteiny, lipidy

Cancer diagnosis and early

Hostitelské NK/Infekéni ¢astice/Mikrobiom

screening

Monitoring disease progression
The human body is host to trillions of:

BACTERIA VIRUSES FUNGI
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This vast community is known as the
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CROBIOTA Liquid biopsy




Review > FrontMed (Lausanne), 2023 Jun 13:10:1168400, doi: 10.3389/fmed 2023,1168400

eCollection 2023

Understanding torquetenovirus (TTV) as an immune
marker

Edrmund ) Gore 1, Lilli Gard 1, Hubert G M Miesters 1, Coretta C Van Leer Buter |

Affiliations 4 expand
PMID: 37384041 PMCID: PMCT0296770 DOl 1032859/ fmed 20231168400

Abstract

Torquetenowirus (TTV), a small, single stranded anellovirus, is currently being explored as a marker of
immunocormpetence in patients with immunological impairment and inflammatory disorders, TV has
an extremely high prevalence and is regarded as a part of the human virome, the replication of which is
controlled by a functioning immune system, The viral load of TTV in plasma of individuals is thought to
reflect the degree of immunosuppression Measuring and quantifying this viral load is especially
promising in organ transplantation, as many studies have shown a strong correlation between high TTV
loads and increased risk of infection on one side, and low TTV loads and an increased risk of rejection on
the other side. As clinical studies are underway, investigating if TTV viral load measurement is superior
for gauging antirejection therapy compared to medication-levels, some aspects nevertheless have to be
considered. In contrast with medication levels, TTV loads have to be interpreted bearing in'mind that
viruses have properties including transmission, tropism, genotypes and mutations, This narrative review
describes the potential pitfalls of TTV measurement in the follow-up of solid argan transplant recipients
and addresses the questions which remain to be answered,

Keywords: TTV; functional immunity; immune marker; pitfalls; torquetenavirus; transplantation.

1997- “commensal viruses”; extremely high prevalence

Torquetenovirus (TTV) is the most abundant component
of human virome

* endemic worldwide

* insensitive to current antiviral drugs

* marker of immunosupression

Figures

involve in immune dysfunction and immune activation, including congenital and iatrogenic immunodeficiency, chronic viral

infections and aging

The replication of TTV, similar to all the viruses constituting the virome, is controlled by a functioning immune system. And
guantifying the virus load in blood is thought to be a potential read-out of this functionality.

correlation between unfavorable outcome or disease progression, and increasing or higher TTV loads

high TTV loads are associated with an increased risk of infection, and low TTV loads are associated with an increased risk of

rejection

pantropic (many tissues and fluids )- blood, fairly high viral loads in breastmilk, respiratory secretions, and saliva




Izolace nukleovych kyselin

V nativnim stavu z pfirozeného materialu — v dostate€ném mnozstvi a pozadované cCistoté.

NK je potfeba zbavit vSech vSech latek, které se po lyzi bunék stavaji soucasti hrubého lyzatu a jejichz
pritomnost by branila u¢innému specifickému plsobeni enzym( pouzivanych k dalSim analyzam

STILL SINGLE?  ALWAYS,

lzolace genomové DNA y /

lzolace RNA — DEGRADACE! P e e

RNA Guanidinium-
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Gelova elektroforéza - agarozova

* Separacni metoda vyuzZivana pfiizolaci a analyze NK (a

proteinu = polyakrylamidova elfo)

* lzolujici molekuly o rozdilné hmotnosti, popf. odliSném

elektrickém naboji, vyuzivajici jejich odliSnou pohyblivost v

elektrickém poli

*  agarodzova (produkt morskych ras — agar)/polyakrylamidova

Gely tvori hustou sit, kterou vétsi molekuly prochazeji pomaleji

nez mensi molekuly —technika molekulového sita

*  Rychlost pohybu je zavisla na velikosti celkového povrchového naboje,

velikosti a tvaru molekuly a jeji koncentraci v roztoku

*  DNA ma uniformni negativni naboj v elektrickém poli se pohybuje od

katody k anodé

(po vazbé na DNA pod UV emituje oranzové svétlo)

EtBr — vmezefi se mezi baze, zviditelni DNA pod UV

Velikost fragmentu DNA lze stanovit dle hmotnostnich standard(

(= restrikéni fragmenty plazmidovych molekul nebo genomu bakteriofagu,

jejichz velikost byla stanovena sekvenovanim)

Casti aparatury: elektroforetickd vana, separaéni gel, pufr,

elektrického proudu

zdroj stejnosmérného
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GeneRuler™ 100 bp DNA Ladder
0'GeneRuler™ 100 bp DNA Ladder,
ready-lo-use
bpng/0Spg % b
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285 rRNA

185 rRNA

(B) Idedlni vzorek DNA

(C) Casteéné degradovand DNA
(D) Degradovana DNA

(E) DNA kontaminovana RNA
(degradovand)

(F) DNA kontaminovana proteinem

(A) Trans2K™ Plus DNA Marker (0,1 kb- 5 kb)
(B) Idedlni vzorek RNA

(C) RNA kontaminovana DNA a proteinem
(D) Degradovana RNA

(E) RNA kontaminovana gDNA

*Ribosomalni RNA migruje v agarézovém gelu
rychleji nez stejné velky fragment DNA, a proto
pfi pouziti DNA Zebficku nelze urcit skutecnou
velikost 28/18/5S rRNA




PCR — Polymerase chain reaction

*  Amplifikace vybraného useku DNA
(exponencialni amplifikace DNA fragmentu)

Mnohonasobna in vitro replikace ve zkumavce
- Fetézova reakce vychazi z DNA replikace

Kary Mullis, 1983
DNA retézce duplexu mtize byt

denaturovana a znovu spojena

DNA replikace in vivo vyZaduje nékolik enzymti

ainjesadwa ) Buiseaiou|

Helicase |DNA Polymerase| Primase Ligase

DNA replikace in vitro vyzaduje pouze
jeden enzym (1957 Arthur Kornberg
dokazal existenci DNA Polymerazy)

FUNKCE OSTATNICH PROTEINU JE in vitro NAHRAZENA ZMENOU TEPLOT !




 komponenty PCR:

templatova DNA

dNTP
pufr (pH=8)

Mg2*ionty (aktivita a presnost polymerazy)

Primer - kratké specifické Gseky DNA,

oligonukleotid 20-25 pb, ohrani¢eni oblasti amplifikace DNA"

DNA polymeraza
termostabilni (odolava teplotdm az 98 °C)

Taq (Thermus aquaticus), Tth (Thermus thermophilus)

teplota

x@&\
TEAvTes

TTYITIT ~

Primers

e opakovani cyklt:

- denaturace (separace dsDNA)

- navazani primeru

- elongace primert

- syntéza nového vlakna DNA

pomoci zmén teploty!

Nucleotides
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Forward

249bp

Xeroxing DNA

ﬂ

Cycle 2

Il

Cycle 3

AN
L]

1 Cycle 35

n3® = 68,719,476,736 copies
in~ 2 hrs

CCTTCTGATT TTATACCTAA ACAACATGT 5 CTCCACATTTCAGAATDCTAT CTTCTTCGAC ACATGEGATAACGAGGCTTA TGTGCACGAT

2 copies

4 copies

8 copies

HAVE YOU SEEN
MY PCR BAND?

PCR Protocol

Get the reagents

Prepare the mix

Set up conditions

Negative result

SKe}(I\'ms Science




Restrikcni enzymy

5'
[ g 5 3 /L
sim El

.

[T
LT,

[

5' Sticky ends

3' Sticky ends

Restrikéni endonukleaza . ¥
(Meselson and Yuan 1968, Smith g g EI] i ;; (L L
and Wilcox 1970) ‘T’ T El' T T T
* sekvencné specifické endonukleazy ’
(puvod z bakterii)
»  EcoRlI (Escherichia coli), Hindlll ’ él}“ﬂ i \T
(Haemophilus influenzae) - T 0 T A
e el ]
* tupé/lepivé konce |
* funkce:
* rozpoznani specifické 5
sekvence dsDNA a nasledna . ELL“l i é l
[TTTT

restrikce (hydrolyza

3 5! 3
.’D.lll LLLLLLL

fosfodiesterovych vazeb)
* rozpoznavaci misto
* 4-8 bp dlouhé

* charakter palindromu = stejné
poradi bazi v obou smérech

TYPES AND ACTIVITIES OF RESTRICTION ENZYMES

Type 1P
Cleaves symmetric targets and cleavage sites

Type I

Cleaves DNA at random sites far from its

I'ECOgﬂi[iBI'I scquence TYPB s
Type I Recognizes asymmetric sequences
Cleaves DNA at defined positions close to Type III

or within its recognition sequence
Type 1IG

Cleaves outside its recognition sequence with
both REase and MTase enzymatic activities
in the same protein

Cleaves outside its recognition sequence and
require two sequences in opposite orientations
within the same DNA

Type IV
Cleaves modified (e.g., methylated) DNA

&' g &

Blunt ends

Restriction Enzyme
Action of EcoRI
The oo pme cufs bath Dha Foresgs SAA

1%
\ LR Vet bei
o ahichy endy
gend

iy end

| -

Y

0o

4 Cifgs




RFLP — Restriction Fragment Length Polymorphism

 Enzymatické stépeni DNA ve specifickém restrikénim
misté

e Restrikcni endonukleazy

Produktem jsou fragmenty o rGizné délce

* Vzniklé fragmenty jsou separovany pomoci gelové
elektroforézy

e Vyuziti:

mapovani DNA, analyza modifikaci DNA, priprava
mutant(

na zdkladé velikosti a poctu fragmentl lze
sledovat rozdily ve studovanych sekvencich, tzv.
polymorfizmy (polymorfizmy vznikaji prestavbou
v fetézci, napf. inzerci, deleci, substituci bazi)
pfibuznost jedincQ, uréeni paternity, identifikace
osob

Nestépend TT
Stépena CC
Heterozygot CT

Forward Reverse

249bp
CCTTCTGATT TTATACCTAA ACAACATGT G CTCCACATTTCAGAATCTAT CTTCTTCGAC ACATGEGEATAACCAGGECTTA TGTGCACGAT

ﬁ\‘/ Y F 4
TN/
L) Amplification of distinct area of

§ wholegenome DNA
pen T—-
bt T
s A
-
Forward Reverse
2439bp
CCTTCTGATT TTATACCTAA ACAACATGT G CTCCACATTT CAGAACCTAT CTTCTTCGAC ACATGEGATAACCAGGCTTATGTGCACGAT
Taql
%2;.‘.\(;{_{\1
Labs. s ... teoa ... 3
[EEE ... acceT ...s
C
135bp 114bp

249 bn —*




Restrikcni endonukleazy

Restriction Enzyme

tvorba rekombinantnich DNA

precnivajici kompatibilni konce usnadnuji spojeni rliznych
fragmentd DNA

hormon Protropin® (Genentech, 1985)
interferon a Roferon A® (Hoffmann-La Roche, 1986)

prvni rekombinantni vakcina proti hepatitidé B Recombivax®
exprimovana v kvasince Saccharomyces cerevisiae (Merck, 1986)

prvni pfipavek zalozeny na monoklonalni protilatce Orthoclone
OKT 3 (Janssen-Ortho, 1986)(Cvak a Fusek, 2004).

2006 - registrovano 1452 biotechnologickych firem v USA

tetravalentni vakcina proti lidskému papilomaviru (HPV) s ndzvem
Gargasil, Silgard , 2006

tvorba GMO

bakterie méni DNA (Agrobakterie) rostliny, aby ta délala, co ony
potrebuji

1986, schvalena prvni prvni transgenni rostliny — tabaku
nesouciho vloZeny gen pro rezistenci k herbicidu. Environmental
Protection Agency,c USA

70 % dnes péstované baviny je geneticky modifikovanych

Bacterial DNA

EcoRl e

meTmTSrEDO“

Sticky end

DNA fragments
join at sticky ends

Sticky end

o {11111 )00

Recombinant DNA

HUMULIN PR(

Introduction of

recombinant DNA
into a bacterial cell

Human insulin- '
producing gene

Recombinant
DNA
Plasmid DNA cut with
/ restriction enzymes

Plasmid
DNA

Bacterium

\O/ Y

Recomblnanl Human insulin

Extraction &
purificaion of
human insulin

= ‘ Recombinant
&)

bacteria multiplying
and producing
human insulin in
fermentation tank

Fermentation
Tank

Human insulin




gPCR - Kvantitativni Real-time PCR

PCR sledovana v realném case

Kvantifikace DNA — mnozstvi DNA je

zaznamenavano v prabéhu kazdého cyklu
(fluorescence)

Detekce mnozstvi DNA je umoZnéna

pritomnosti fluorescencniho substratu

Provadi se ve specialnim cycleru, ktery
umoznuje:

—  Cyklické stridani teplot

—  Detekci fluorescence

—  Monitorovani postupu PCR v realném case
bez nutnosti detekovat PCR produkty
elektroforeticky

gPCR se obvykle provadi v 96 jamkovych
desti¢kach, uroven fluorescence je
zaznamenavana v jednotlivych jamkach

Vysoce citliva a vysoce specifickd metoda

DNA (genotypizace), RNA (expresni analyza)

Real Time PCR / quantitative PCR (qPCR)

Polymerase chain reaction - PCR
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Real Time PCR (gPCR) - Diagnostika

1. Detection and Quantitation Real-Time PCR "
* Gene expression analysis — mRNA, microRNA

*  Human Immunodeficiency Virus (HIV)

* Circulating DNA, RNA of viruses, bacteria, protozoa

» Effect of antimicrobial peptides on host cells (host mMRNA)

* Noninvasive Prenatal Diagnosis by Analysis of Fetal DNA in Maternal Plasma

2. Detection of mutation and SNP

genotypization
* Detection of Thalassemia, hemophilia, Sickle cell anemia & favism
* Cystic fibrosis, Phenyl ketonuria.....
* Use in forensic medicine (DNA match based on SNP, paternity test...)

2200

18600

1000

400

Normal Allele
Beacon Fluorescence

=200

30

facebook.com/pedromics

Z200

Figure 1. Examples of specific molecular beacon fluorescence increase
during real-time PCR in samples containing single lymphoblasts
homozygous normal for CF (green), heterozygous DF508 (blue), or
homozygous DF508 (red). (A) Fluorescent signal from the molecular
beacon detecting the normal allele. (B) Fluorescent signal from the
molecular beacon detecting the DF508 allele. Dashed lines indicate the
threshold of 200 units (~10 SD above baseline readings) used for
Cycle Number determining CT values.
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Sekvenace DNA

e  Stanoveni primarni struktury DNA (poradi nukleotid()

a) chemicka metoda - drive; degradace retézcl nukleovych kyselin pomoci chemickych Cinidel
(dimethylsulfat, NaOH, hydrazin,..) — Maxam-Gilbertova metoda

b) enzymaticka metoda — specificka inhibice enzymové syntézy DNA (ddNTP) — Sangerova metoda
c) moderni velkoformatové aplikace zaloZzené napr. na pyrosekvenovani (sekvenovani nové generace)

*  Produkt — fetézce ssDNA, jejichz vzajemna velikost se lisi o jednu bazi (elfo rozdéleni)

e  Vstupni material — fragment DNA s presné definovanymi konci
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Maxam-Gilbertovo sekvenovani

Sekvence je odvozena z molekuly DNA, ktera se
chemicky degraduje na fragmenty v mistech, kde
se vyskytuje baze urcitého typu. Ty se nasledné
separuji pomoci elfo.
Chemicka cinidla — priklad:
— piperidin narusuje glykosidovou vazbu A a G (A +
G)
— hydrazin za pfitomnosti NaCl reaguje pouze s C
— NaOH pfti 90 °C zpUsobuje silné Stépeni u A a
slabé stépeniu C (A>C)
Vyzaduje radioaktivni znaceni na jednom konci
ssDNA.

Reakce je provadéna ve 4 zkumavkach — v kazdé
zkumavce jsou Stépeny pouze urcité typy bazi.

ré

Vznikd smés rlizné dlouhych fragmentl koncicich
v misté urcité baze —> vyhodnoceni pomoci elfo,
stanovena sekvence daného useku.

® label
Single stranded
rTTTTT T DNA template
Cleave at
specific bases
T+C
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Video pro nazornost:
https://www.youtube.com/watch?v=_B5Dj8PL4EQ




Sangerovo sekvenovani

*  Enzymova metoda — Dye-terminator-sequencing
*  PIné automatizovano — v jedné reakci

* Metoda koncovych termindtord - ddNTP = analog dNTP,
ale postrada hydroxylovou skupinu na 3" pozici uhliku
* ZaloZeno na principu replikace — ukonceni syntézy DNA v
okamziku, kdy se ddNTP zaradi na misto dNTP
*  ReakEni smés (4x)
* DNAtemplat
* primer
* ddNTP —v nizké koncentraci

* dNTP —v nadbytku (aby bylo mozné ziskat fragmenty
vSech moznych délek)

* Tag DNA polymeraza - syntéze DNA od 5" ke 3" konci
*  pufr
* Vyhodnoceni — elektroforéza
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Video pro nazornost:
https://www.youtube.com/watch?v=wdS3j0TghjM




Sangerovo sekvenovani

* Kapilarni sekvenace DNA s fluorescencné znacenymi ddNTP

@ Reaction mixture

* Primer and DNA template *» DNA polymerase
» ddNTPs with flourochromes » dNTPs (dATP, dCTP, dGTP, and dTTP)

Primer
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2 Primer elongation
and chain termination
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3 Capillary gel electrophoresis
separation of DNA fragments
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and computational sequence analysis
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NGS — Next Generation Sequencing

*  High-throughput sequencing (HTS) methods Fragmented input | co S e T
DNA r A
"massively parallel" sequencing ',’ | \_
*  Sekvenovani tisicli az miliont sekvenci soucasné End Repair - -
e Templatova DNA je fragmentovana na useky nékolik set bp |
dlouhé dA Tailing c:: :_"
*  Konce fragment( jsou enzymaticky zatupeny a napojeny k I
oligont urcité sekvence (= adaptéry) AdaptorLigation =
* Jednotlivé fragmenty jsou oddélené amplifikovany PCR a v |
dalSim kroku paralelné sekvenovany size Selection [ S=——7r=s |

*  Vyuiiti: Amplification —___Z-____
— celogenomové sekvenovani (evolucni biol.) |
— sekvenovani chromozoma, plazmid(i, mt Ne;c;f:;:z‘m:l © ke oo TR
— studium genetické variability, mutacni analyza FoP:WMES -425 b
— transkriptomova analyza SEﬁE“ECED-u Soo

— antropologie: srovndvani DNA k zjistovani migraci
lidskych ras (zejména podle mitochondridlni DNA a Y-

chromozomalni DNA)
"Personalized Medicine" ‘




Vyzkum - Ustav patologické fyziologie

Vvzkumna skupina Martina Piskacka: Transkripce v malignich bunkach a v imunité

*  molekularni mechanismy genové aktivace, maligni transformace a nespec. imunity —gamma-delta T bunék

Babakova myelomova skupina (Vedouci skupiny, doc. RNDr. Sabina Sevéikova, Ph.D.)

*  problematika monoklondlnich gamapatii, zejména mnohocetného myelomu, extrameduldrniho onemocnéni
mnohocetného myelomu a plazmocelularni leukémii

*  Standardni je odbér kostni drené.

*  BMS se dlouhodobé vénuje problematice tzv. tekutych biopsii (biopsie z télnich tekutin), které jsou Setrnéjsi pro
pacienty a v budoucnu by mohly zastoupit dosavadni invazivni metody vzhledem k tomu, Zze mohou zahrnout celou
heterogenitu nadoru. BMS se zaméruje predevsim na analyzu nekodujicich molekul RNA.

Vvzkumna skupina Kateriny Kankové: Molekularni patofyziologie diabetickych komplikaci

*  (A) studium procesu, kterymi chronicka porucha glukozového metabolismu (ale nejen toho) vede k rozvoji jeho
pozdnich komplikaci, a to zejména diabetické nemoci ledvin (angl. diabetic kidney disease, DKD). DKD predstavuje
velmi zavaznou komplikaci cukrovky zvysujici kardiovaskularni riziko a vyznamné zhorsujici kvalitu Zivota diabetik(.
Vénujeme se problematice gluko- a lipotoxicity, reaktivnich metabolitd, thiaminovému metabolismu a pentézovému
cyklu, genetické determinace aktivity téchto proces( apod.

*  (B) problematika patofyziologie gestacniho diabetu (GDM), konkrétné moznosti predikovat miru poruchy glukdzovée
tolerance po porodu a otazka dopadu GDM na vyvoj potomka GDM matky

*  (C) vlivu diabetického mikroprostiredi na vznik a rozvoj nadoru (zejm. kolorektalniho karcinomu).




Vyzkum - Ustav patologické fyziologie

Vyzkumna skupina Moniky Pavkové Goldbergové: Kovy v mediciné

zameérena na problematiku zdkladniho a aplikovaného vyzkumu v oblasti kovl vyuZivanych v
implantologii a nanostruktur (nanocastic a nanostrukturovanych povrchi) a jejich vlivu na
organismus, a to zejména na Urovni bunécné a tkanové.

Vvzkumna skupina Kamila Duri$e: Subarachnoidalni krvaceni

patofyziologie subarachnoidalniho krvaceni (experimentalni i klinicky charakter ve spolupraci
s Neurochirurgickou klinikou FN Brno)

studium rozvoje casné zanétlivé odpovédi v mozku i v celém organizmu v disledku
subarachnoidalniho krvaceni

dynamika zanétlivé odpovédi po subarachnoidalnim krvaceni, zavislost na tizi krvaceni apod.,
(regulace/deregulace zanétlivé odpovédi, evolu¢ni koncept imunitni reakce apod.)

studium moznosti potlaceni neadekvatni imunitni reakce - moznostmi imunomodulace
pomoci stimulace nervus vagus. Efekt vagové stimulace na potlaceni zanétu je studovan jak u
zanétu obecné (sepse), tak i specificky u zanétu po subarachnoidalnim krvaceni. Vedle pfimé
stimulace se skupina vénuje i studiu efektu stimulace neprimé, ktera je neinvazivni, a z toho
dlvodu ma velky klinicky potencial




Vyzkum - Ustav patologické fyziologie

Vyzkumna skupina Michala Masarika: Cancer
Research Lab

e primdrni vyzkumu v oblasti biomarkerd karcinomu
prostaty, prsu Ci spinocelularni karcinomy v oblasti

hlavy a krku
e analyza rezistence nadorovych bunék vici terapii
¢ analvza bU nééné Smrti d genOVé eXprese Targeting Mitochondria to Inhibit Cancer Cell Migration

* noveé biofyzikalni techniky pro detekci
biomakromolekul ey
e testovani novych protinadorovych |éCiv a jejich @
nosicl - migrastatika ‘\ [

Mrtochondrial
nEtwork
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 Divize ,live-cell” biomarkeri nadorovych stavu
* Divize bunécna mechanika e
 Divize analyzy bunécnych smrti

Pyrimidine synthesis
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* Divize biostatistiky, strojového uceni a analyzy | . R
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* Divize analyzy a testovani novych léciv a jejich “Thasw  Mitochondrialrespiration
nanonosicu




vibe check

Stop by the lab!
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piper bois piper boi hats
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Trivial Name

Structure

Suggested Chemical Name

Oldmacdenynenynol

Cowenynenynal

Turkenynenynaol

Goosenynenynal

Serpentenynenynol

Giraffenynenynol

Duckenynenynol

B-(6-(3-(1-ethyl-1-methylporply)-
hex-4-ynyl)-4 4-dipropyl-2-prop-
2-ynylcyclohex-2-enyl)-4-
methyl-cyclohept-2-en-1-ol

(£)-6-(2,3-diethylcyclopent-2-
enyl)-7,7,10,10-tetraethyl-
cyclodec-8-en-2 4-diyn-1-al

2-(2,3-diethynyl-2 4-divinyl-6 6-
diisobutylcycloheptyl)
cyclopropanol

(2E, 42)-13-
cyclopropyleyclo-tridec-2 4-
dien-8,10-diyn-1-ol

(Z,Z)-11-(2-
isopropylcyclopentyl) undeca-6,
10-dien-4,8-diyn-1-ol

(4Z.7TE)-12-cyclopropyl-2,6,6-
triethyldodeca-4,7-dien-9,11-
diyn-3-ol

(£)-4 4-diisobutyl-3-{4 4-
dimethyleyclobui-2-enyl)-2-
prop-2-ynyl-2-but-1-en-3-
ynylcyclopentanol




