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Agenda:

>

= Zakladni informace o jednonukleotidovém polymorfismu (SNP)
= Faktor Il (FIl) — Prothrombin (PT)

= Faktor V — Leidenska mutace (FVL)

= Koagulacni kaskada

= Zdravotni komplikace spojené s Fll a FV SNP

= MTHFR - C677T, A1298C

= Scorpions vs. HyBeacons

= HyBeacons — Kfivka tani (Melt Analysis)

= ReakCni podminky

_ DiaSorin 3



Koncept Alel a SNP — jednonukleotidovy
—. polymorfismus

Alela je alternativni forma genu (jedna €ast paru) — je umisténa na specifické pozici (lokusu) na specifickém
chromosomu

homologous
chromosomes

A pair of

Allele 2

A gene locus, or the address of a
particular gene on a chromosome

Jednonukleotidovy polymorfismus (SNP)

Alela se odliSuje jedinym nukleotidem s ob&asnym vysledkem zmény enzymové funkce
SNP se objevuje s frekvenci niz8i nez 1%

DiaSorin
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Zakladni informace o SNP

|
Single Nucleotide Polymorphism (SNP)
Jedina zména baze na specifickém locusu DNA

A = Adenine /

T =Thymine

C = Cytosine

G = Guanine _ — > NO (e.g. intronic polymorphisms)

|

Yes

— NO: no elevated health risk

!

Yes

VyssSi risk vrozené vady
-3 DiaSorin
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Blood coagulation in vivo

platelets
£ e initiation phase amplification phase
Koagulace (Trombéza) SNP mutace £ 7

TF (tissue factor)

Prothrombin (Factor II) -, ) I3 )
Factor V Leiden A . o

stabilised,
cross-linked
: fibrinclot

xma «— x|||'
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Factor Il Background:

=
» Factor Il (Prothrombin) gene
= Lokalizace na Chromosomu 11
= ~21Kb
Kodovani pro Prothrombin — inaktivni forma Thrombinu
= Faktor V a Faktor X katalyzuje syntézu Thrombinu S$tépicim procesem

= Trombinova akce:

= Konverze Fibrinogenu na Fibrin ustici v krevni srazeninu
= Zarazeni v procesu srazeni
= Spojenim na trombomodulin, trombin aktivuje Protein C, ktery naopak inaktivuje Faktor V — snizeni srazeni

= SNP Faktoru Il (G20210A):

= guanine — adenine ma za nasledek (arginine — glutamine) aa #50
= SNPjev 3’ neprekladané oblasti Prothrombin genu

= Mutace nemeéni strukturu Protrombinu ale regulace Protrombinové syntézy je zménéna s vysledkem elevace urovné
Protrombinu vedouci ke zvy$ené koagulaci

= 2% bélochl v Severni Americe ma F Il (PT) SNP, méné CastéjSi pro Hispance a AfriCany, jesté vice raritni u Asiat(

> DiaSorin 1
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Factor V Leiden Background:

= Factor V gen

= | okalizace na Chromosomu 1
= ~70Kb
= koduje Factor V; a kofaktor ktery pomaha Faktoru X aktivovat Trombin

= Factor V Leiden (FVL)

= SNP poprvé popsan Prof. Bertinou ve mésté Leiden (Holandsko; 1994)

= guanine — adenine s vysledkem (arginine — glutamine)

Tento SNP v genu Faktoru V. ma za nasledek niZsi citlivost k inaktivaci Proteinu C — nadmérné srazeni krve

5% bélocht v Severni Americe ma FVL, , méné Castéjsi pro Hispance a Afri¢any, jesté vice raritni u Asiat(

> DiaSorin 1
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Coagulation Cascade (Truncated)

o
Factor X Activation Factor Xa T [ Factor Va
—_—)

. = activated factor

Actlvat|on
Factor Il

(Prothrombln) (Thrombin)

+ Thrombomodulin

o
Activation

Inactivation of Factor V

=% » C=0=0

Fibrinogen Fibrin J'
R e o X
C o GH S, rove O
c CC D=0

Activation
‘—

(Blood Clotting)
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Coagulation Cascade (Truncated): the role of Factor V SNP

|
Activation Activation -
Factor X Factor Xa T Factor Va Factor V
Activation
Factor Il , ®

(Prothrombin) (Thrombin)

+ Thrombomodulin

o
Activation

Inactivation of Factor V

= |f Factor V has the mutant SNP, the
activted Protein C cannot inactivate
Factor V — Excess Blood Clotting

Fibrinogen Fibri”l (Blood Clotting)
==
=0 C—="—0=00=C=0
C=C=O =S C=C=0
=0 000 0m0=0
= acti df N .Y/ X/ X~ ; i
. activated factor OO0 2 DiaSorin 14



Coagulation Cascade (Truncated): the role of Factor Il SNP

|
Activation Activation -
Factor X Factor Xa T [ Factor Va Factor V

. Activation
1Prothrombin Factor I )

(Prothrombin) (Thrombin)

+ Thrombomodulin

= |f the mutant SNP for Factor Il is Inactivation of Factor V

present, regulation of Prothrombin ] .
synthesis is altered resulting in an -
increase of Prothrombin — Excess Activation

Blood Clotting

v

8 C ~ O (Blood Clotting)

tFibrinogen Fibrinogen Fibrin J'
X e=e ch 20 gog O:CJ\)O
=0 CCR50=0 < S
. = activated factor = O/ OCC OCC OCC QCC/;{%/\C_O DiaSorin 15
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Zdravotni nasledky/risk spojeny s Fll and FV SNP mutace:

= Hluboka Zilni trombdéza — pulmonarni embolie

= Potrat & mrtvy plod

= Lidé s HET SNP mutace maji 3 — 11x vyssi riziko

= Lidé s HET obou SNP mutace maji 20x vysSSi riziko

= HOM genotypy obou SNP maji jesté vyssi riziko (~80x), ale prevalence je nizka (~1 ze
2,000,000 HOM Fll a ~1 z 5,000 pro HOM FVL).

= Zeny, které uzivaji hormonalni antikoncepci které maji HET pro FVL maji~20x vyssi riziko,
ale dokonce 100 nasobné vyssi riziko jestli jsou HOM FVL

2 DiaSorin 17



DiaSorin Molecular

Technologické reseni
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LIAISON

MDX — CiM ?

Jeden instrument. 2 typy diska.

Ultimatni flevihilita.

Unikatni technologie vyvig
Molecula

pcie vyvinuty DiaSorin

--------

Direct Amplificatio. Universal Disc
Disc (DAD) (UD)

8 reaction wells 96 reaction wells
Low to Mid Volume High Volume

-3 DiaSorin
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Scalable Simplexa™ Assays

Workflow Option

Direct

Direct Amplification Disc (DAD)
8-well, multi-use

Universal Direct

Universal Disc (UD)
96-well, single use

Universal

Reagent Prep Needed No Yes
Throughput / 8 hours up to 56 up to 672
Extraction Required? No No Yes

Benefits

Sample-to-result
Flexible

High throughput
Convenient

High throughput
Low cost

DiaSorin
€



DAD Technologie

DAD with Sample and Centrifugal force moves

o ' sample through channel to
Reagent placed onto LIAISON Instrument uses centrifugal e thi
MD)% P force to meter correct amount Laser opens Samplevalve ~ amplification chamber

of sample

Fluid checks are performed to
ensure sample addition and
prevents false negatives if a
sample is accidentally not
loaded

(Underside of the Disc)

RFunur . _

Sample metering
capabilities ensures correct
sample inputs, no precision

pipetting

Direct amplification of sample — no DNA/RNA extraction required é DiaSorin


https://www.dropbox.com/s/eefzzgtsy52kswb/MDX DISC Definitivo.mp4?dl=0

Soucasné feseni firmy DiaSorin

LIAISON

Primers and probes (Scorpion technology)

‘ Primer Pairs* - Genetics
IRHERITED DESEASE

PRODUCT# PRIMER PAIR NAME GENE TARGET - FLUOR  VOLUME
Jiiasannay 5"'FEE&HESHQ{H[ﬁiiﬁﬁéﬁi ................. glaznzm.e. s QE?D r—
 MOL90S3 Prothrombin (FIl) Wild Type G20210WT CJOE(S60) | S0uL
_"M'-':':Léﬁé.dmmf FactorVleidenMutant ~  GI69A  CFRE10 . S50uL
,Famww”dwpe ....................................................................... prpsy o
................................ *MTHFRE-??Mutant BT A S s

CFRE-W S0upL
_MOLQDSE MTHFR ET?WlldTypE 'Nuclentldeﬁ?? o FAM{EZDJ .5-ﬂ|JL
mMDLQDSrEl h MTHFR 1298 Mutant ' A1298C Qﬁ?ﬂ ' 50uL
-"MOLQOETIMME MTHFR 1298WII|:|Typé ;lNucIentll:le 1298 o JDE{S&D} - 5ﬂ|JL N

DiaSorin
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Scorpion technologie

Scorpion technologie je zalozena na uziti primerové oligonukleotidov sondy,
ktera emituje fluorescenci, pokud dojte k inkorporaci do useku DNA béhem
amplifikace

+ Jedna molekula

* Neni enzymatické stépeni

* KratSi sonda

+ Okamzity fluorescenéni signal

* Nezapojené sondy primeru jsou vypnuté
* Napojeni a detekce v jedné molekule

Loop Sequence

Stem
Sequence Internal
Quencher

. Primer
3

Blocker

Reporter 5’

Nizsi background

Rychlejsi amplifikace

Vyssi signal

-3 DiaSorin
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Priklad amplifikace pomoci Scorpion technologie

WT Channel
47,046
45000 —
WT
40,000 —
35,000 —
30,000 —
HET
25,000 -
20,000 —
15,000
10,000 —
MUT

5,000 4

-2,000

MUT Channel

Typical reaction set-up based on literature

Simplexa Master Mix 4
20X WT Primer Pair 0.5
20X MUT Primer Pair 0.5
Nuclease-Free Water 3

Sample Volume* 2]

*Extracted DNA or 1:4 diluted WB

é DiaSorin 29



HYBRIDIZACNi BEACON SONDY

|
Jako interkalacni barvy.........
Internally- YN ~
labelled bases N~
Fluorescent dye
/ modification
) Significantly increased
F':‘i’:;e"épg‘?r"y emission upon hybridization Meit Curve
e Analysis
"’
)

Properties of ssDNA
quench probe emission

Béhem PCR:
- napojeni sondy
- fluorescence vysoce narlsta
Po amplifikaci:
Analyza kfivky tani
- PFitomnost targetu a specifita

- Opakovatelné kfivky tani

-3 DiaSorin

= Molecular



y

Zaklady analyzy krivky tani:

100

‘/ melt curve T} (midpoint of melt phase)

melt phase

pre-melt phase (dsDNA) post-melt phase (ssDNA)
40 « > « >

204 ¥

Uvolneni barvy
A

Fluorescenza normalizzata
8
1

L 1 L L
L] L) L) L L) L] L)

t t y t t
73 79 80 81 82 83 84 85 86 87 88 89 90

Temperatura °C

Rust teploty = Fluorescencni signal

' Teplota, kde 50% dsDNA je ssDNA se oznacuje jako bod tani

= L1aourl
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Hybeacon probes

Different sequences (1bp) = # Tm > # melting peaks

P P ¢ 9 @ 9

G G G c c =

FIl Channel FVL Channel

Heterozygous B i i
ye Heterozygous 2. DiaSorin
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Hybeacon sondy vyhody

ADVANATGES and APPLICATIONS

Melt curve after a rapid PCR step (45 min)

Fast results W

Reduced cost

High versatility

Increased capacity

Simple/Flexible design

/

* One molecule for at least 2 different variants

+ Broad range of fluorophores

+ Differentially-labelled HyB for multiple targets

No internal sequence requirements
Discriminatory improv. by dye number/place

¢
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