Kvantifikace a amplifikace DNA




Kvantifikace DNA

cil: stanovit mnozZstvi DNA

Spektrofotometricka kvantifikace DNA

- ur¢eni mnozstvi vesSkeré DNA ve vzorku bez ohledu na to,
z jakého zdroje tato DNA pochazi

- molekuly DNA silné absorbuji elektromagnetickeé zatreni
vlnové délky 260 nm (tj. ultrafialové zareni)

- paprsek o0 260 nm se necha prochazet roztokem DNA (napt.
izolatem) a zméri se pokles intenzity zafeni — tim vétsi, ¢im je
roztok DNA koncentrovanéjsi



Spektrofoteochemicka reakce
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Po prichodu kyvetou
poklesne intenzita svétla
(¢ast je ho pohlcena
roztokem v kyveté)




Kvantifikace DNA

Cil: stanovit mnozstvi DNA?

Spektrofotometricka kvantifikace DNA

ur¢eni mnozstvi veskeré DNA ve vzorku bez ohledu na to, z
jakého zdroje tato DNA pochazi.

molekuly DNA silné absorbuji elektormagnetické zatreni
vinové délky 260 nm (tj. ultrafialové zareni)

paprsek o 260 nm se necha prochazet roztokem DNA
(napf. izolatem) a zméfi se pokles intenzity zafeni - tim
vétsi, ¢im je roztok DNA koncentrovanéjsi

NESPECIFICKA A PRO FORENZNI UCELY NEVHODNA



Detelkce nespecificky inkorporovaného
fluorescencniho barviva

chemické slouceniny - barviva (napi. EtBr, PicoGreen,
OligoGreen) — vazba na/do DNA - zména jejich
prostoroveho usporadani; pfi dopadu svétla urcité vinové
délky fluorescenc¢né aktivni — vyzarovani svétla, jehoz
mnozstvi je méfeno fluorimetrem

,Mnozstvi vyzareného svétla je primo umeérné mnozstvi
navazaného barviva, a to je zase pfimo umeérné mnozstvi
DNA pfitomné ve vzorku.*



Detekce nespecificky inkorporovaného
fluorescenc¢niho barviva

Cim vice je DNA ve vzorku, tim
vice barviva se navaze a tim vice
vzorek zari:

Na/do DNA se navaze
fluorescencni barvivo

SVETELNu
, CCD

fluorescencni barvivo zari



Detekce nespecificky inkorporovaného
fluorescen¢niho barviva

chemické slouceniny - barviva (napi. EtBr, PicoGreen,
OligoGreen) - vazba na/do DNA - zména jejich prostorového
usporadani; pri dopadu svétla urcité vinove délky fluorescencné
aktivni — vyzarovani svétla, jehoz mnozstvi je méfeno
fluorimetrem

,MnoZzstvi vyzareného svétla je pfimo umérné mnozstvi
navazaného barviva, a to je zase pfimo umérné mnozstvi DNA
pritomné ve vzorku.”

relativné vysoka citlivost a presnost méreni, malé naroky na
spotfebu vzorku, moznost méfeni automatizovat, nizka cena
analyzy

nespecifita méreni

PRO FORENZNI UCELY NEVHODNA



ALUQUANT ™ HUMAN DNA
QUANTITATION SYSTEM

testovaci sondy nasedaji na Alu sekvence

Alu sekvence - specifické pro lidskou DNA a vyssich
primatu

hybridizace sondy - cil iniciuf'e sérii enzymu

- reakce, které konc¢i oxidaci luciferinu a produkci svétla

intenzita svétla se odecita pomoci luminometru a je
umérna mnozstvi DNA pfitomnou ve vzorku

mnoZzstvi DNA ve vzorku se stanovi porovnanim
na standardni kiivku

rozsah o,1azZ 50 ng




Nedostatecnost piredchozich metod

nepracuji se znamym vzorkem x biologie potvrdila
pritomnost lidského biol. materialu (vyjma AluQuant
kitu)

neznam presnou historii vzniku stopy

¢as vzniku stopy a doba uplynula pred zajisténim
nezndm klimatické podminky

nevim kolik osob se mi na vytvoreni stopy podilelo
nezndm strukturu podkladu/kontaminace, inhibitory



Kvantifikace (a piipadna
charakterizace) DNA

Kvantifikace — stanoveni mnozstvi DNA ve vzorku, resp. urcit
mnozstvi "amplifikovatelné” DNA
- dalezité pro vyladéni PCR

Potifebuji znat vice parametr:
mnozstvi lidské DNA

pomeéry XX a XY
degradaci Extract DA
inhibici .

1
Too much DNA Optimal range Too little DNA  -woveveefreemeesy

()

U L

Dilute sample Concentrate sample
(to normalize) (to normalize)

PCR
Amplification

Too much DNA Too little DNA Within optimal
amplified amplified range




Kvantitativni PCR (qPCR) = real
time PCR

- PCR a soucasné pribézné méreno mnozstvi PCR produktt

— podle toho, jakym zptisobem béhem PCR toto mnozstvi

rostlo, 1ze zpétné dovodit ptivodni vstupni mnozstvi DNA ve

vzorku (kalibrace pomoci vzorkt znamé koncentrace)
vysoce presnd, vysoce citliva, prisné specificka (poskytuje
pozitivni vysledek prakticky pouze u daného druhu
respektive velmi blizce pribuznych druhi)

detekce pripadné pritomnosti PCR inhibitort a rozsah
DNA fragmentace

detekce pomoci SYBR Green

FRET sondy (,fluorescent resonance energy transfer) —
TagMan, ,,molecular beacon® (,molekularni majak®)
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Kvantitativni PCR (qPCR) = real
time PCR

- PCR a soucasné pribézné méreno mnozstvi PCR produktt

— podle toho, jakym zptisobem béhem PCR toto mnozstvi

rostlo, 1ze zpétné dovodit ptivodni vstupni mnozstvi DNA ve

vzorku (kalibrace pomoci vzorkt znamé koncentrace)
vysoce presnd, vysoce citliva, prisné specificka (poskytuje
pozitivni vysledek prakticky pouze u daného druhu
respektive velmi blizce pribuznych druhi)

detekce pripadné pritomnosti PCR inhibitort a rozsah
DNA fragmentace

detekce pomoci SYBR Green

FRET sondy (,fluorescent resonance energy transfer) —
TagMan, ,,molecular beacon® (,molekularni majak®)




Molekularni majak

Target
(e.g., mBNA)

Probe region

Molecular
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Specificka kvantifikace - Multiplex
RT PCR

® Taq Man SOIldy Polymerization - R = Reporter -

Q = Quencher
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Quantifiler / Q Duo / Q Trio

Q -1 target o délce 63 bp

Target

Gene Target

Location

Amplicon
Length

Gene ID

Ploidy

Human Target

Target

Ribonuclease P
RNA Component
H1 (RPPH1)

Amplicon
length

14q11.2

Ploidy

140 bases

85495

Copy Number

Diploid

Dye/Quencher

Human Target, small autosomal
Human Target, large autosomal
Human Male Target®

Internal PCR Control

80 bases

214 bases

75 bases

130 bases

Diploid
Diploid
Haploid

NA

multicopy
multicopy
multicopy

Synthetic IPC
template 1s
included in the
primer mix

VIC™ dye with
MGB quencher

 ABY™ dye with

QSY™ quencher

FAM™ dye with
MGB quencher

 JUN™ dye with

QSY™ quencher
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Investigator Quantiplex Pro RG(Q) Kit
(Qiagen)

detekce : TagMan probes - QuantiNova DNA
Polymerase

koncentrace DNA: 200 ng/ul az o.5 pg/pl, s citlivosti
mensi nez o.1 pg/pl

citlivost zachyceni muzské DNA ve vzorku s vyrazné
vyssi koncentraci Zzenskou DNA (400,000 : 1)

DNA Degradation Control (DC) - detekce degradace
jak ,male” DNA tak i ,total human® DNA

IC (internal control) je citlivéjsi k inhibitortm




Investigator Quantiplex Pro RGQ) Kit
(Qiagen)

Targets detected

Target Amplicon length Ploidy Copy number

Human target, small autosomal Yellow Diploid Multi-copy

Human target, large autosomal 353 bp . Diploid Multi-copy

Human male target, small gonosomal Haploid Multi-copy

Human male target, large gonosomal Orange Haploid Multi-copy

Internal PCR control Crimson Synthetic fragment




Investigator Quantiplex Pro RG(Q) Kit
(Qiagen)

Soupiska c. 2022_03_04B

Tuto soupisku nemidZes upravovat. Vlastnikem této soupisky je: ib278820

(0 ) T | e T

ESS_QS JA22-00332-FU02  0,1298 0,1407 0,92 1,83 1,52
ESS_0Q5 1A22-00332-FU05 0,1627 0,1965 0,83 46 1,57
ESS_QS JA22-00396-FU0O1  0,2020 . . 0,1953 1,03 ) 1,81
ESS5_QS5 JAZ2-00440-FU01 0,0099 0,0088 Mk 2,48
ESS_QS JA22-00339-FU0O1  0,0604 0,0491
ESS_0Q5 J1A22-00288-FU01 0,0151 0,0138
ESS_QS JA22-00288-FU02  0,0161 G 0,0166
ESS_0Q5 J1A22-00429-FU01 0,3005 . . 0,3061
ESS_QS 1A22-004292-FU02  0,1416 0,1456
ESS_0Q5 1A22-00429-FU03 0,0385 0,0379
ES5_Q5 1A22-00407-FU04 0,0250 0,0240
ESS5_QS5 JAZ22-00407-FU05 0,0457 2 0,0422

ES5_Q5 1A22-00407-FU0E 0,0162 2 0,0159




PCR

Polymerazova retézova reakce _Sigle Oycle
Princip obou metod/kroki stejny

Temperature

Typically 25—-35 cyclas
perarmed during PCR

The denaturation time in the first
cycle is lengthened to ~10 minuies
when using AmpliTag Gold to
parform a ‘hot-start’ FCR

Denaturace - DNA se po dobu 20-30 sekund zahtiva na teplotu
94-98 °C. Pri této teploté dochazi k rozruseni vodikovych mstkt
v molekule DNA a k rozvolnéni dvousroubovice. Vznika tak
jednovlaknova DNA, na kterou mohou v dalsim kroku nasednout

primery.

Nasednuti primera - teplota se snizi na 50-65 °C, coz umoziuje
nasednuti primer® na specificka mista DNA. Na dvouvlaknové
useky DNA-primer se vaze DNA polymeraza.

Syntéza DNA - teplota pouzita v této fazi zavisi na pouzité DNA
polymerazy. Nejbéznéjsi Taq polymeraza ma optimum aktivity na
75-80 °C. V tomto kroﬂm dochazi k samotné syntéze DNA. Ve
sméru od 5 konce ke 3' konci prir@ista vladkno DNA
komplementarni k ptivodni molekule DNA.
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PCR

Polymerazova retézova reakce _Sigle Oycle
Princip obou metod/kroki stejny

Temperature

Typically 25—-35 cyclas
perarmed during PCR

The denaturation time in the first
cycle is lengthened to ~10 minuies
when using AmpliTag Gold to
parform a ‘hot-start’ FCR

Denaturace - DNA se po dobu 20-30 sekund zahtiva na teplotu
94-98 °C. Pri této teploté dochazi k rozruseni vodikovych mstkt
v molekule DNA a k rozvolnéni dvousroubovice. Vznika tak
jednovlaknova DNA, na kterou mohou v dalsim kroku nasednout

primery.

Nasednuti primera - teplota se snizi na 50-65 °C, coz umoziuje
nasednuti primer® na specificka mista DNA. Na dvouvlaknové
useky DNA-primer se vaze DNA polymeraza.

Syntéza DNA - teplota pouzita v této fazi zavisi na pouzité DNA
polymerazy. Nejbéznéjsi Taq polymeraza ma optimum aktivity na
75-80 °C. V tomto kroﬂm dochazi k samotné syntéze DNA. Ve
sméru od 5 konce ke 3' konci prir@ista vladkno DNA
komplementarni k ptivodni molekule DNA.
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PCR

Polymerazova retézova reakce _Sigle Oycle
Princip obou metod/kroki stejny

Temperature

Typically 25—-35 cyclas
perarmed during PCR

The denaturation time in the first
cycle is lengthened to ~10 minuies
when using AmpliTag Gold to
parform a ‘hot-start’ FCR

Denaturace - DNA se po dobu 20-30 sekund zahtiva na teplotu
94-98 °C. Pri této teploté dochazi k rozruseni vodikovych mstkt
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jednovlaknova DNA, na kterou mohou v dalsim kroku nasednout

primery.

Nasednuti primera - teplota se snizi na 50-65 °C, coz umoziuje
nasednuti primer® na specificka mista DNA. Na dvouvlaknové
useky DNA-primer se vaze DNA polymeraza.
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polymerazy. Nejbéznéjsi Taq polymeraza ma optimum aktivity na
75-80 °C. V tomto kroﬂm dochazi k samotné syntéze DNA. Ve
sméru od 5 konce ke 3' konci prir@ista vladkno DNA
komplementarni k ptivodni molekule DNA.
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Ingredience pro PCR

Tris-HCI, pH 8.3 (25°C)
Magnesium chloride

Potassium chlonde

Decxynucleotide triphosphates (dNTF

DNA polymerase, thermal stables

Primers

Template DMNA

“Tag and TagGold are the twio most common thermal stable polymerase used for PCR.

Optimal Concentration
10-50mh

1.2-2.5mM

50 rm

200pM each dATR, dTTR, dCTR, dGTP
0.5-51U

100 pepenl

0.1=1.0uM

1-10ng genamic DA

Tahle 4.2

T "|I|'l revad wom fursrenis for

PCR amplificalion,

200



Vlivy na uc¢innost amplifikace

PCR inhibitory

nespravné slozeni PCR reakc¢ni smési — nedostatecna koncentrace
dNTPs, Mg2+, primert ¢i DNA polymerazy; prilis vysoka koncentrace
Mg2+

vyssi nez optimalni hybridizacni teplota — ani specifické primery
se ,neudrzi“

vstupni mnozstvi templatové DNA

nespravné nasednuti primerd, nespravné slozeni PCR reak¢ni
smési, priliS nizkd anelac¢ni teplota - snizeni specifity reakce

chyby pfi ¢innosti polymerazy - zafazeni nespravného nukleotidu,
prokluz polymerazy (,stutter®)



PCR

namnoZeni zajmovych lokust pred provedenim dalSich analyz
(SNP lokusti, HVR mtDNA apod.l))

jeden z vice krokt néjaké analyzy (mono- ¢i multiplexova PCR jako
soucast analyzy STR lokusti, asymetricka PCR jako soucast sekvenace
HVR mtDNA apod.)

monoplexova PCR — amplifikace pouze jediného lokusu v jedné
reakci s pouzitim jednoho paru primerti

multiplexova PCR - amplifikace vice lokusti v jedné reakci s
pouii’)cim vétsiho poc¢tu paru primert (duplexova, triplexova PCR
apod.

symetricka PCR - oba primery v ramci primerového paru pridany
do reakce ve stejném mnozstvi

nesymetricka PCR - preference kopirovani v jednom sméru pridani
jednoho primeru ve vétSim mnozstvi




Step in Protocol AmpFISTR# kits GenePrint® 5TR kits
(Applied Biosystems) (Promega Corporation)

Initial Incubation 95°C for 11 minutes 95°C for 11 minutes
Thermal Cycling 28 oycles 30 cyclesa

Denature 24°C for 1 minute 94°C for 30 saconds (cycle 1-10)
90°C for 30 saconds (oycle 11-30)

Anneal 59°C for 1 minute &0°C for 30 saconds
Extand 72°C for 1 minute 70°C for 45 saconds
Final Extension &60°C for 45 minutes &0°C for 30 minutes

Final Soak 25°C {until samples removed) 4°C (until samples removed)

Thermal Cyeling Protocol
96°C for 1 minute, then:
96°C for 5 seconds

60°C for 35 seconds

T2°C for 5 seconds
for 30 cycles, then:

60°C for 2 minutes

4°C soak
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Opakovani

DNA: struktura a
marker /znak- lok

autozom X goN0ZA
struktura

mitozou a meiozo
rozdil mezi sekve

Human Genome
23 Pairs of Chromosomes + miDNA

Located in cell nucleus
- = per cell

Located in

mutachanAris

Chromosome 12

telomere ——

p — Band 3

(short arm)

12p3

(a) Sequence polymorphism

AGACTAGACATT-------
AGATTAGGCATT-------

(b) Length polymorphism

(AATG)(AATG)(AATG) -
3 repeats

(AATG)(AATG)
2 repeats




RFLP (Restriction fragment length polymorphism )

» polymorfismus délky restrik¢nich fragmentti

* Stépeni restrikéni endonukleazou EcoRI

» pokud misto obsahuje
rozpoznavaci sekvenci dojde
ke vzniku fragmentu

Schematic for RFLP by cleavage site lozs.

Inheritance of Paenis

RFLP markers t

Analysiz and inhetitance of allelic RFLP fragments (MIH].



RFLP 2striction Fragment Length Polymorphism (RFLP)

DNA Extracted from
Bestriction eznyme cleavage

‘ of DNA
extrakce DNA oo m
Stépeni pomoci restrik¢nich ;.ﬂ‘,

endonukledz
separace pomoci elektroforézy

Southerntiv pfenos - prenos
fragmentt z gelu na nylonovou
membranu

Fragments of DNA are
[ NAD) Wl VA= T (€0)8010) (ool nl = dusd (el sWill DNA probe | Transfer of DNA fragments  separated by electrophoresis
y p binds to to a membrane
radioaktivné nebo specific DNA { (Southern blott) Jobn, Sumpe P

s St g ; fragments
chemoluminiscen¢né znacenych

sond ke specifickym sekvencim
DNA

hodnoceni radioaktivniho filmu

—»

X -ray film, sandwiched : i pared
to the membrane to detect E]I;?Pzﬁt:;ns lfsr?;ln.lknuwn

radioactive pattern

subjects



VNTR (variable number tandem repeats)

» pouzity v pivodni Jeffreysové metodé

* jedna sonda se vaze k mnoha lokustim obsahujici VNTR polymorfizmy

» vznika obraz pfipominajici ¢arkovy kod

e umoznéni personalni identifikace, ale v ptipadé smésnych vzorka velmi
Spatna interpretace

* minisatelity: 10 - 100 bp

* marker D1S8o
- délka 16 bp opakovani 16 -41 x

I''Ne kazdy minisatelit je VNTR!!!

 https://www.youtube.com/watch?v=5S_GEF



VNTR (variable number tandem repeats)

» detekovany pouze jedna (homozygot) nebo dvé (heterozygot) alely

Single-Locus

Muiti-Locus Frabie

Probe 2 Probe 3

Probe 33.6 D2S44 D45139

Table 3.2 Characteristics of single-locus VNTR probes and RFLP markers widely used in
North America during the late 1980s and 1990s.

on
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Minisatellite Marker (D1580)

Flanking ragions

"1.‘ .
-, HAepeat ragicn

"
-,
T

GAGGACCACCAGGAAG

16 bp repeat unit

STR Marker (THO1)

Flanking regions

4 bp repeat unit




STR (Short tendem repeats)

mikrosatelity: 2 — 10 bp dlouhé useky

opakovani: 5 - 50 x

nekddujici oblasti DNA nebo v intronech, 3 % genomu
— kazdych 10.000 nukleotid®i 1 STR



https://www.youtube.com/watch?v=9bEAJYnVVBA

D165539

D: DNA

16: chromosome 16

S: single copy sequence

539: 539th locus described on chromosome 16



Locus
MName

Reference

Chiginal reference

C5F1PO

VWA

0351358

D55818
D75820
D8511749
0135317
D165539

018551

D21511

Amelogenin

describing each of the

Hammond, H.A., Jin, L, Zhong, Y., Caskey, C.T. and Chakraborty, R. (1994) 13 CODNS STR loci and
Evaluation of 13 short tandem repeat loci for use in personal identification the pender identification
applications. American Joumnal of Human Genetics, 55, 175-189. marker amelogenin.

Mills, K.A., Bven, D. and Murray, J.C. (1992) Tetranucleotide repeat
polymorphism at the human alpha fibrinogen locus (FGA). Human
Maolacular Genatics, 1, 779.

Polymeropoulos, M.H., Xiao, H., Rath, D.5. and Merril, C.R. (1291)
Tetranucleotide repeat polymorphism at the human tyrosine hydroxylase
gene (TH). Nucleic Acids Research, 19, 3753.
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Locus
Name

CSF1PO

FGA

TPOX

VWA

D351358

D55818

D75820

D851179

0135317

D165539

D18551

021511

Chromosomal Location
5g33.1
c-fms proto-oncogene, 6= intron

4q31.3
alpha fibrinogen, 3@ intron

11p15.5
tyrosine hydroxylase, 1= intron

2p25.3
thyroid peroxidase, 10* intron

12p12.21
von Willebrand Factor, 40t intron

3p21.31
5q23.2
7q21.11
8024.13
13921.1
16024.1
18921.33

21g21.1

Physical
Position =

Chr 5 149.484 Mb

Chr 4 156.086 Mb

Chr 11 2156 Mb

Chr 2 1.436Mb

Chr 12 19.826 Mb

Chr 2 45543 Mb
Chr5123.187Mb
Chr 7 83.401 Mb
Chr 8 125.863Mb
Chr 12 80.52 Mb
Chr 16 86.168 Mb
Chr 18 59.098 Mb

Chr 21 19.476 Mb

GAAT

[TCTG][TCTA]

[TCTG][TCTA]

AGAT
GATA
[TCTA][TCTG]
TATC

GATA

AGAA

Complax
[TCTA][TCTG]

GenBank
Accession«

X14720

Me4982

D0269

Med651

M25858

NT_005597
G08446
G08616
G08710
GO9M7
GO7925
L18333

APOMO433

Allele
Range «d

516

12.2-51.2

3-14

416

10-25

821
7-18
5-16
7-20
5-16
5-16
7-39.2

12-41.2

Number of
Alleles Seens

20

20




Chromosomal
Location

GenBank Repeat Allele
Accession  ISFG format Range

Amplicon
Size Range

Reference

D4

CYARDE

F13A01

F13B

FABP

FES/FPS

HPRTE

LPL

PLAZA

REMA4

0151656

D251242

D251338

0351359

0351744

Xcen—gl2
11g22-gter
&
12p12—pter
15g21.1
Bp24.2-25.1
1g31-g32.1
4028-1
15g925—qgter
Xg26.1
Bpd2

21g

15q
12g923-qgter
1g32

1pter—gter

2pter—gter

2q35-37.1

Ip

M21748 CAG 14-32
Jo0oas AMAG Complex
V00481 AALG 42-37
MBB525 TTTTC 16
M20798 AAAT 512
M21986 GAAA 3.2-16
Mbed4554 TTTA B6-12
M1B8079 ATT 1015
x06e292 ATTT 7-14
M2o434 617
D:83550 7-14
APODDTT52 2.2-17
ACDZT004 5-24
M22970

M10151

GO7E20

L17825

GOB202

AAIDG290

G0E246

255-215 bp
262-291 bp
198-325 bp
125-175 bp
173-201 bp
281-321 bp
169-193 bp
199-220 bp
222-250 bp
259-203 bp
105-123 bp

376-449 bp

379-474 bp

118-129 bp
255-275 bp

125-168 bp

141-175 bp

289-341 bp

196-255 bp

150-182 bp

Hammend ot al. (1994)
Dupuy and Olaisen (1997)
Dupuy and Olaisen (1997)
Hammond ot al. (1994)
Hammend ot al. (1994)
Hammend ot al. (1994)
Promega

Hammond ot al. (1994)
Hammend ot al. (1994)
Hammond at al. {1994)
Promega

PowerPlex 16

PowerPlex 16

Hammond at al. {1994)
Hammond at al. (1994)

Wiegand et al. (1933)

Reichenpfader et al. (19593

SGM Plus, Identifiler

Poltl et al. {1998)

Lifecades




Locus
MName

Chromosomal
Location

GenBank
Accession

Repeoat
ISFG format

Amplicon
Size Range

Referemce

Des477

D509

Das347

Das5639

Da5302

D1052325

D115488

115554

D1.25391

D1251090

0185535

185849

D195433

D205161

0225683

DXS6807

bpter—qtar

Tpter—qtar

Bgd23-243

8p21-p11

9g31-33
10pter—gtar

11g24.1-25

1Mp11.2-12

12

1212
18pter—qtar
18g12-g21
19g12-131
20pter—gter
22pter—gtar

Xpter—p22.2

08543

X73290

L12268

L4797

G08746
GOET0

LO4732

MB72TT

G08921

Mot found
GO7985
GO7992
G08036
L16405
G08086

G066

TCTA

(AGGA)
(AGGC)

AGAT

(AGAT)
(AGGT)

ATCT

TCTTA

ARAG

(AGAT)
(AGAC)

GATA
GATA
GATA
AAGG
TAGA
(TA) (TATC)

GATA

206-240 bp

241-289 bp

340388 bp

216-371 bp

255-353 bp
113-168 bp

242-302 bp

176-286 bp

209-253 bp

212-306 bp
130-158 bp
93-133 bp

106-140 bp
156-187 bp
168-206 bp

251-275 bp

Carracedo and Larew (1998)

Tamaki et al. (199&)

Poltl et al. {1997)

Soidl et al. (1999)

Carracedo and Larew (1998)

Wiegand et al. {1999)

Seidl et al. (1999)

Dupuy and Olaisen (1997)

Larau at al. {1996)

Lifecodes

Wiegand et al. (1999)
Lifecodes

SGM Plus, Identifiler

Hou et al. (1999)

Carracedo and Lareu (1998)

Edelmann and Szibor (1999)




LoalKit

Promega Corporation 5TR Kits

Applied Biosystems AmpFISTR Kits

PP21
Allofes &

PPI1&
Alloles

#

PPES
Alleles

#

COfiler
Alleles

SGM Plus
Allales

Identifilar
Alleles

CSF1PO
FGA
THO1

D351358
D55818

D75820

DB51179
D133317
D165539
D18551

D21511

D251338
0195433
Penta D
Penta E

SE33

Amelogenin

17-46.2 19
4133
6-13
10-22

6-15
16-46.2
4123
6-13
10-22
12-20
7-16
6-14

10
28
10
8
13
g
10
9
12
g
g
2
24

615 10

593,10 7

613 8

6-15
17-51.2
4123
6-13
11-24
12-19
7-16
6-15
819
B-15
5,815
7,9-27
2438
15-28

9-17.2

Total Alleles




applied biosystems

PRODCUCT BULLETIN Human identification

PCR amplification kits for forensic DNA profiling

Locus guide —loc

amplifisd by kit, approximats size rangss (bp), dye s&t, and probability of iden

CRromosome Identifler~, Identmier Plua, HNGM SElect™ and GlobalFler and VerlFllar-
Locus location Bnl‘l laentimler” Direct kits MindFier™ kit M SEle press kits NGM Detect™ kit GlobalFller™ HQC kit GII:II]SFIIE(' (press kita Xpress kit VeriFller™ Plus kit

£33.3-34 84-133 2TT-525

141-134

3
- R - : e

— mmmm

T t05-152 -1

| 284350 122-21 '5.'3 121215 255

2zt-a72 163-330 221-330 221-330 221-580

178222 11 3-288 174220 174-220 174-220

Wi-148 22167 m 15174 15174 115174

75114 75-114 T5-114 a0-125

170-224 154-210 154-210 154-210 140-197

B0-132 an-132 387423

443-453

ThermoFisher
SCIENTIFIC



Y-STR PCR amplification kits for forensic DNA profiling

Locus guide—Io
Locus Yiilar™ Plus kit
310394
134478 142184
241-274 187257
—_ 260-214
62138
1461481 348-403
2r3-332 271345
114450 231268
167-219 178-229
100-127 |
132165 HEATT
227406
286-335 270-326
17420
215257 201-264
=
71135
320-403
20318
173215
83168
334384
258-325
203256
182-236 145-200
104144 25130

Gh




PowerPlex® ESX 17 System

The PowerPlex® ESX 17 System amplifies the loci recommended
by the European Network of Forensic Science Institutes
(ENFSI) and European DNA Profiling Group (EDNAP) as mini-
STRs (<125bp; D2S441, D10S1248 and D22S1045) or midi-STRs
(125-185bp; D1S1656 and D12S301).

PowerPlex® ESI 17 Pro System

The PowerPlex® ESI 17 Pro System is designed to amplify six of
the original seven European Standard Set (ESS) loci (D3S1358,
D18S51, THo1, vVWA, D8S1179 and the more common FGA
alleles) along with D16S539 and D19S433 as smaller amplicons
(<250bp), while the loci recommended by the European
Network of Forensic Science Institutes (ENFSI) and European

DNA Profiling Group (EDNAP) (D151656, D2S441, D10S1248,
D12S391 and D22S1045) are present as larger amplicons.
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PowerPlex® ESI 17 Fast System
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Investigator ESSplex SE QS Kit (Qiagen)

* The Investigator ESSplex SE QS Kit uses QIAGEN's fast-cycling PCR

technology for the simultaneous amplification of 16 STR markers and
Amelogenin, as recommended by the European Network of Forensic Science
Institutes (ENFSI) and the European DNA Profiling Group (EDNAP) as the
European Standard Set of loci (ESS).

The Investigator ESSplex SE QS Kit Primer Mix contains the new innovative
performance control Quality Sensor (QS1 and QS2). It provides additional
information on sample quality and PCR success. The Quality Sensor, being
simﬁlltaneously amplified with the STR markers, shows you if you are dealing
with:

Successful PCR amplification
Failed PCR amplification

Absence Of DNA Marker
Degraded DNA Q@S] Amelogenin  THOT D351358 D21ST1 Q@S2
Inhibitors

D163539 D151656 D195433  SE33

D1051248  D2251045 D128391 D8S1179 D251338

D25441 D18351 FGA



The additional information obtained with the Qualit
Sensor will help you streamline your sample analysis K
showing you where to focus your analytical efforts, anc?,
save you time and money by eliminating the need for
unnecessary PCR re-runs.

The Investigator ESSplex SE QS Kit is designed
specifically for rapid and reliable generation

of DNA profiles from blood, buccal swabs, and
forensic stains. The kit utilizes QIAGEN’s fast-
cycling PCR technology, allowing amplification in
approximately 60 minutes. It provides highly
robust results with inhibitor-resistant chemistry.



Locus

GenBank® accession number  Repeat moiif of the reference allele

Amelogenin X

Amelogenin Y
0151458
025441
0251338
0351358
Das1ze
01051248
0125391

D165539
018551
195433

021511

D2251045

FGA [FIBRA)

SE33 [ACTBF2)

THOT [TC11)
vilA

M55418
M55419
NC_000001.9

ALDTT12
08202
11449912
G08710
ALIP1BSP

G021

GO7925

L18333

G08036

APQO0433

ALD22314

Me4P82

NGO00840

DOQ2&9
M25858

[TAGA]
[GATAGAITAGG] [1G]:

[TCTAL:
[TGCCI[TTCC]n

TCTA [TCTGz [TCTA]is
[TCTAL:z

[GGAAL

[AGAT]s GAT [AGAT] [AGAC]:
AGAT

[GATALn
[AGAA]E

AAGE [AAAG] AAGG TAGG
[AAGG]0
[TCTA): [TCTGle  [TCTAL: TA
[TCTa) TCA [TCTA]: TCCATA
[TCTAL

[ATT]1s ACT [ATT)z

TCTA [TCTG]s [TCTA]::

Chromosomal mapping
Xp22.1-22.3

Yp11.2

1g42

2pl4

2q35

3p25.3

8923.1.23.2

10g26.3

12p13.2

16q24.1
18q21.3

12p12.31




Investigator 24plex QS Kit (Qiagen

» ESS lokusy, SE33, DYS391 a Amelogenin, s Quality
Sensor

Maximum Discriminatory Power

STR Typing Kits
(Locus Combinatiomns)

CODIS 13 Loci 5. 02 > 10S

AMmMmpFSSTR® Identifiler® Kt & 17 10—=

PowvwerPlex® 16 Swysterm 282 = 107
PowerPlex® 180D Swystem AT s 1022
ESS 12 Loci 3 04 < 10—S
PowerPlex® ESI 16 and ESX 16 Systems, AmpFASTRE® MNGHM™ Kt 2 80 A1 0=
PowerPlex® ESI 17 and ESX 17 Systems,. AmpRAsSTRS MNGRM SElect™ KDt 185 10-==
PowerPlex<x® 21 System 10—=7
COoODIS 20 Loci (—DYWS391) e 1022
. GlobalFiler® kgt  10-==

PowwerPlex® Fusion Systemm » 10—==




SNP (single nucleotide polymorfism)

bodové mutace s vyskytem v populaci max. 95% stejné
varianty

teoreticky 4 varianty, redlné 2
s vyskytem 1 SNP na 1000 bazi v kodujici i nekddujici
sekvencich

+ v genomu velmi pocetné, méné podléhaji mutacim
nez mikrosatelity, relativhé rovhomérna distribuce po
genomu, relativné snadna detekce

- pomérné nakladné ziskavani, polymorfismus
omezeny



