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DNA extraction

Quantification

1111 8 Quantification in human identity testing
Background — What is it and why is it necessary?

STR assay

Data analysis

PCR is sensitive
to inhibitors

s 7 =]
allE =
i =

STR has a narrow
range of optimal DNA
concentrations

Amplification and
labeling of
forensic markers

Normalization

Allele calling etc

ag u E

Technology

. _ Multiplex Sequencer /
Variable Real-time PCR endpoint PCR Software
Pure DNA at a A specific set of amplified and
Pure DNA known concentration labeled genetic markers ready DNA profile

for CE analysis




YT 8 Quantification in human identification
QIACEN Background — Why is it useful?
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Rapid quantification

Advantages using Investigator Quantiplex

146bp target
sequence

Internal Control for
inhibitor sensitivity

High sensitivity due
to multi-copy target

Rapid reaction
time

igh accuracy

eproducible results
between individuals
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'TII T B Multi-copy target
Increased sensitivity

2096 ®
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Multi copy target

TITT
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Number of copies per cell is
the same in every individual

o

»

3 cells/pl input
for quantification

Quantiplex

21 pg/pl
Sensitivity high
enough to detect
and
Consistent results
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STR profile

Single copy target
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for quantification
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0 pg/pl
Sensitivity too low
to detect
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—> No STR analysis done

Apparent zero quant




'TYTI T B Sensitivity

4ryall Using the Control DNA Z1

Standard curve range Below standard curve range
sl ORun 1 MRun2
30 -
U 20 -
10 4
0 I I I I I I I I I I I
20,000 5000 1250 3125 78.1 19.5 4.9 2.4 1.2 0.6 0.3

DNA sample concentration (pg/pl)

® High linearity of the standard curve down to 4.9 pg/ul. Detection limit: 0.3 pg/ul
¥ Linear range of detection
O Quantiplex: < 4.9 pg/ul
O Supplier A: 23 pg/ul
O Supplier B: 5 pg/pl
® Good results below this value are still possible with some compromises in linearity
¥ Stochastic effects may be expected at concentrations below 1 pg/ul. This allows for
reliable results by using multiple replicates




'TI1 I B Reproducible results across populations and gender

6&%%:3 No copy number variation

Population study

6 " '
50 o9o g0 nso 189 Comparison of the Ct value of a human

specific single-copy target with the Cr
values of the Investigator Quantiplex multi-
copy target

AC;
o N NG

c5 & 0§ ¢ = " ACt between the two targets is shown for
= j%’ A g i% the different gender and different
© populations
Gender study " No copy-number variation of the target
6 - n=19 n=169
between gender
g4 | " Target region is present in 19.95 + 1.20
27 copies considering a haploid genome
0
Female Male

The genetic targets of Quantiplex are highly conserved and do not vary across ethnicity or gender




'TIIT N Investigator Quantiplex is highly specific for humans
a.m%zﬁ (and some primates)

Cow DNA 2.5 ng DNA/reaction >40 E. coli 2.5 ng DNA/reaction | >40
Pig DNA 2.5 ng DNA/reaction >40 Pseudomonas aeruginosa 2.5 ng DNA/reaction | >40
Horse DNA 2.5 ng DNA/reaction >40 Candida albicans 2.5 ng DNA/reaction | >40
Sheep DNA 2.5 ng DNA/reaction >40 Staphylococcus aureus 2.5 ng DNA/reaction | >40
Goat DNA 2.5 ng DNA/reaction >40

Dog DNA 2.5 ng DNA/reaction >40 Orangutan 2.5 ng DNA/reaction | >40
Chicken DNA 2.5 ng DNA/reaction >40 Macaque 2.5 ng DNA/reaction | >40
Mouse DNA 2.5 ng DNA/reaction >40 Gorilla 2.5 ng DNA/reaction | 27.42
Rat DNA 2.5 ng DNA/reaction >40 Chimpanzee 2.5 ng DNA/reaction | 25.49
Hamster DNA 2.5 ng DNA/reaction >40 Bonobo 2.5 ng DNA/reaction | 25.38
Rabbit DNA 2.5 ng DNA/reaction >40 Controls C;
Cat DNA 2.5 ng DNA/reaction >40 Control DNA 2.5 ng DNA/reaction | 25.78

-9- Sample & Assay Technologies




11108 DNA quality assessment

a.mz;zﬂ Making quantification results matter

B Increased PCR product size gives meaningful
quantification results

B This allows you to better predict whether a
degraded DNA sample will still give an STR profile

PCR product length

Quantiplex 146 bp
Supplier B 99 bp
Supplier A 62 bp
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50 pg/ul 40.22

1. Quant with Quantiplex and two other commercial formats

Theoretical Quantiplex Suppller Suppller 1: 25 pg/pL 350 pg
Conc. : I
2 |

48.35 30.67

'TI111 8 Example of use | — low range DNA
Improved correlation to STR analysis

2. STR analysis with Investigator ESSplex* based on Quantiplex data

. Sample = DNAinSTR
= 50 pg/pL 350 pg

u... Al T _'_|L

Iy

I

FUIE DS DS WY §

Called alleles
30/30 (full profile)

'I.I

A

30/30 (full profile)
| | | |

l

el A

25 pg/ul 24.25 23.94 17.56 < 12.5pglul 170 pg 30/30 (full profile)
12.5 pg/ul 9.93 17.50 10.41 Jl | '|‘!, ! | [ » | I' N .l

6.25 pg/yl 4.72 0.00 9.05 \_ —

3.125 pg/jl 3.86 595 116 " 6.25 pg/uL 81 pg‘ 30/30 (fuIII profile)
1.5625 pg/yl 1.02 0.00 0.82 JL "llj |l L) -

NTC 0.00 0.00 1.64 J3.125 pgruL. |66 pg

25/30 (partial profile)

(|

1 1.5625 pgluL | 17 pg

',hl N T L'L

an

25/30 (partial profile)

_

Quantiplex data correlate to STR assay results/signal intensity

*ESSplex is distributed worldwide, except in Australia, Canada and USA




'TIIT 8 Example of use Il — casework samples

a.m:;zﬁ Improved correlation to STR analysis

Casework sample DNA extraction Quantification

STR assay Data analysis

UG, T .

. . . . . Sequencer /
m EZ1 DNA Investigator Investigator Quantiplex Investigator ESSplex Software

4 '-\’—__/— B

I N e Ly
p— S 119, ™

QIAgility automated setup

> Investigator Quantiplex Kit
> Investigator ESSplex Kit
— > CE-loading

- ——
T

QlAgility

* ESSplex is distributed worldwide, except in Australia, Canada and USA
-13-
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Casework sample

DNA extraction

'T11I B Example of use Il — casework samples
Improved correlation to STR analysis

Quantification

STR assay

Data analysis

Quantification Results

ESSplex* results

* ESSplex is distributed worldwide, except in Australia, Canada and USA

Sample Measured concentration | Replicates | DNA amount in STR ESSplex* Results
(pg/ul) (using 10ul DNA) (out of 2 replicates)
Cigarette (undiluted) 1,012 2/2 - -
Cigarette 1:10 106 2/2 1,060 pg 56 / 56 (full profile)
Cigarette 1:100 9.7 2/2 97 pg 56 / 56 (full profile)
Cigarette 1:1,000 0.3 2/2 3 pg 22 | 56 (partial profile)
Cigarette 1:10,000 0.3 1/2 3 pg 5/ 56 (sporadic alleles)
Cigarette 1:100,000 0 0/2 0 0/ 56 (no profile)
NTC 0 0/2 0 0/ 56 (no profile)

-14 - Sample & Assay Technologies



'TIIT 8 Example of use Il — casework samples
e Improved correlation to STR analysis

QIAGEN
Casework sample DNA extraction Quantification

STR assay

Data analysis

Cigarette 1:10 106 pg/pl 2/2 replicates 1,060 pg/rxn 56 / 56 (full profile)
22 1-10hid I~ Mark Sample for Deletion
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* ESSplex is distributed worldwide, except in Australia, Canada and USA
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Casework sample

Quantification

'TIIT 8 Example of use Il — casework samples
Improved correlation to STR analysis

DNA extraction STR assay

Data analysis

Cigarette 1:100,000

0 pg/ul

0/2 replicates

0 pg/rxn

0/ 56 (no profile)

72 1-100000 hid
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2000
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430

1600
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400
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70
2000
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0 ~

2 2 1-100000 hid
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1600
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0
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2000

0
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1600
1200
800
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0 A

* ESSplex is distributed worldwide, except in Australia, Canada and USA |




'TIIT 8 Example of use Il — casework samples

5’|A'G§§ Improved correlation to STR analysis

Casework sample DNA extraction Quantification STR assay Data analysis

NTC 0 pg/ul 0/2 replicates 0 pg/rxn 0/ 56 (no profile)

Negativ Kortrolle hid

[~ Mark Sample for Deletion
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70 310 350 390 430
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800

=T T W GO

390 430

Negativ Kortrolle hid [~ Mark Sample for Deletion
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200070
1600
1200
800

400

o

30 350 390 430

 Negativ Kortrolle hid [~ Mark Sample For Deletion

70 110 150 190 230 270 30 350 390 430
2000

1600
1200
800
400

* ESSplex is distributed worldwide, except in Australia, Canada and USA




'TIIT 8 Example of use Il — casework samples
Improved correlation to STR analysis

2096 ®
QIAGEN

05
04 /
g
803
: /
E02
g /
0,1 {Threshol /
00 —_—
] 10 135 20 25 30 k) 40
Cycle
04
503
£
Fi
“02
E
-4
01
Threshold! __j
00 4 : - - :
5 10 15 20 2% 30 35 40
Cycle

“O quant” =

No profile

AL T Mk Sargle For Dt

Quantiplex zero quantification is a “real” no profile

* ESSplex is distributed worldwide, except in Australia, Canada and USA
-18 -
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1111 B Internal Control / Quality Sensor

6&%%:3 For amplification control and detection of inhibitors

B Detected as a 200 bp internal control

B Dye channel:
O Yellow channel on the Rotor-Gene Q
O VIC dye channel on ABI instruments
B Used to test:
0 Successful amplification
0 Detection of PCR inhibitors
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QIAGEN

IC in Standards
and NTCs

A Ctaos,

11
| | (Yellow Channel)

N Ct 30
AN N
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Target
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Internal Control / Quality Sensor

Correct interpretation of IC results

NI (e
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m/
3
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Valid result

No inhibition

Trveerod]
oo /
3

®m |C signal in Standards and/or NTCs serves as a reference
m C; shift shows presence of inhibitors

060 :‘ IC I
|1 (Yellow Channel) A

Target
(Green Channel)

=

Strong inhibition

Reaction failed

The Internal Control acts like a Quality Sensor




T L 8 Internal control as quality sensor
5’|A°G%§ Inhibition monitoring

Simulated inhibition with hematin

B The IC is designed to be more sensitive to

40

o jman torgel inhibition than the specific target for human
30 DNA
J 20
0 ® [C drops off
. 0 >100 uM hematin
RSN PSSP RSP S 00 >15 ng/uL humic acid
Hematin concentration (using 1 ng/rxn DNA on ABI 7500)

Simulated inhibition with humic acid

O Human target

40 B Internal control
30
J 20
10
0
o S &S

Humic acid concentration
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'TI11L 8 Scorpion technology
Fast and sensitive cycling technology

2096 ®
QIAGEN

Probe Fluorophore o
Quencher .
PCR blocker 0

5

Primer
l DNA Polymerase

5

3h5’

M Scorpion primers

O Bifunctional molecules containing a
PCR primer covalently linked to a
probe

® Fluorophore interacts with quencher in
probe part of the Scorpion primer

0 Reduced fluorescence during the
extension step

B Probe part of the Scorpion primer
hybridizes to extended PCR product

O Increasing fluorescence in annealing
step

B Any unextended Scorpions re-anneal and
are quenched

Scorpion technology allows for
superior reaction speed




' 1111 B Reaction Mix FQ chemistry

5&335 Fast and sensitive cycling technology

Contains a uniquely formulated DNA polymerase
Enables high sensitivity and speed

Is specifically developed for human identification
Supports the fast Scorpion primer reaction
Contains the additive Q-Bond

0 Reduces the time required for primer/probe annealing to a few seconds

B Contains a balanced combination of KCI and NH,CI for increased specificity

A Fast cycling
|
h_a ~O -

'@ 3 Highly specific annealin v - -
r~_J ghly sp 9= le \ \

(B | Standard cycling

3 ~5
5 ~/ TN\ DU\
4o

| 4 Q-Bond molecule 7 Tag DNA polymerase "\ Template DNA Primer ‘




'T111 B Reaction speed

a.m:;zﬁ Optimized reaction set up for Rotor-Gene Q

120 A

— V)

% 80- 54%{ o]

A L S | P

i: 40 =

0 1 I I I I
Investigator Investigator Supplier Al Supplier A2 Supplier P
Quantiplex Quantiplex (ABI 7500st) (ABI 7500st) (ABI 7500st)
(Rotor-Gene Q) (ABI 7500st)

B The Quantiplex allows reduced reaction times to optimize the
forensic workflow.

B Rapid results on Rotor-Gene Q — only 48 minutes. This
outperforms any other cycler and kit combination
with a time-saving of ~ 1h (54%).

B Quantiplex is 46% faster than other kits on the ABI 7500.

Quantiplex allows for time savings of up to 54%




'*YI T B The automated workflow

a.m%zﬁ Quantiplex reaction setup

Preparation of master mix combining
primer [C mix and reaction mix

Serial dilution of standard DNA

Distribution of master mix
to PCR reaction vessels

Distribution of 7 standards
in duplicate

QlAgility
 —

Distribution of sample
and negative control

A Real-time PCR quantification
(e.g., using Rotor-Gene-Q)

Template

sene® a
200
Rotor-Gene Q E!:QQEN Flles

S T——

-27 -
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B Quantification in human identity testing
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4+++48 Quantiplex field test data

QIAGEN

(b 20 sites in 9 countries
o Jan 10 — Feb 15, 2011

A study to survey
% M User friendliness

B Sensitivity

B STR predictability

® Data reproducibility

-29 - Sample & Assay Technologies



3111 8 Field Test study

a.m%zﬁ The protocol

Investigator Quantiplex

“DNA box”

i

Tube 1 |DNA T 1 ng/pl
Tube 2 |DNA 2 0.1 ng/pl
Tube 3 |Inhibitor 1| weak inhibitor
Tube 4 [Inhibitor 2 | strong inhibitor
Tube 5 |Inhibitor 5 TE buffer

N

Inhibition studies

10ul DNA 1 + 10ul Inhibitor 1

10ul DNA 1 + 10ul Inhibitor 2

10ul DNA 1 + 10ul Inhibitor 5

10ul DNA 2 + 10ul Inhibitor 1

10ul DNA 2 + 10ul Inhibitor 2

10ul DNA 2 + 10ul Inhibitor 5

Reproducibility studies

DNA 2 (undiluted)

10ul Sample 1 + 10ul TE-Buffer

10ul Sample 2 + 10ul TE-Buffer

10ul Sample 3 + 10ul TE-Buffer

10ul Sample 4 + 10ul TE-Buffer

The same study was carried out at each site

-30-
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3111 8 Field Test study

bryaadll Inhibition studies

Investigator Quantiplex

“DNA box”

/

Tube 1 |DNA T 1 ng/pl
Tube 2 |DNA 2 0.1 ng/pl
Tube 3 |Inhibitor 1| weak inhibitor
Tube 4 [Inhibitor 2 | strong inhibitor
Tube 5 |Inhibitor 5 TE buffer

Inhibition studies

Final concentration
in the sample

10 ul DNA 1 + 10 ul Inhibitor 1 500 pg/pl
10 ul DNA 1 + 10 ul Inhibitor 2 500 pg/pl
10 ul DNA 1 + 10 ul Inhibitor 5 500 pg/ul
10 4l DNA 2 + 10 gl Inhibitor 1 50 pg/pl
10 ul DNA 2 + 10 ul Inhibitor 2 50 pg/ul
10 ul DNA 2 + 10 gl Inhibitor 5 50 pg/pl

The same study was carried out at each site

-31-
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'TII I B Results form the inhibition studies
DNA quantification — Example data from single site

1,000 |  605.50

DNA Quantification

606.00 570.50

49.90

3

2

5 100 -

S

S 10 -

S

2

3 ]
500 pg/ul
no inhib

500 pg/ul 500 pg/ul 50 pg/ul
weak inhib  strong inhib  no inhib

52.75

50 pg/ul
weak inhib

57.85

50 pg/ul
strong inhib

The DNA quantification remains reliable even in the presence of inhibitors




'*TIT B Results form the inhibition studies

6&%%:3 Internal Control — Example data from single site

Internal Control

34 -
33 -
32 . T
<2l
6 30 25 )
29 - =
28 -
27
26 | | |
500 pg/ul 500 pg/ul 500 pg/ul 50 pg/ul 50 pg/ul 50 pg/ul
no inhib  weak inhib strong inhib  noinhib  weak inhib  strong inhib

The Internal Control shows the presence of inhibitors




3111 8 Field Test study

btryaadll Reproducibility studies
Tube 1 |DNA T 1 ng/pl
Investigator Quantiplex [l IR B\ 0.1 ng/pl
“DNA box” Tube 3 [Inhibitor 1| weak inhibitor
Tube 4 [Inhibitor 2 | strong inhibitor
Tube 5 [Inhibitor 5 TE buffer

N

Reproducibility studies

DNA 2 (undiluted) 100 pg/pl
10 ul Sample 1 + 10 ul TE-Buffer 50 pg/pl
10 ul Sample 2 + 10 ul TE-Buffer 25 pgl/ul
10 ul Sample 3 + 10 ul TE-Buffer 12.5 pg/ul
10 ul Sample 4 + 10 ul TE-Buffer 6.25 pg/ul

The same study was carried out at each site

-34-
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'Y B Data from Field Test

btryaadll Quantification of standard DNAs
Field Test Data

= 1000.00 430,14
(o)) :
o
c 91.70
2 100.00 - I 45.97
E it 25.62
g : 15,86
5 1000 : >’
o L
L
g 1.00

N W© N » » ¥

S S > P ? >

< R X ) ) s

S S X V 97 o
DNA samples

Data from 17 forensic labs that did beta testing using the Investigator Quantiplex Kit. Graph
shows mean measured concentration + standard error

Reliable and consistent DNA quantification within different labs
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'T111 8 Investigator Quantiplex Kit

®080@®
QIAGEN RLUUIUETY
Features Advantages
B DNA quantification assay based on fast B \ery fast reaction: only 48 min on
cycling technology Rotor-Gene Q and 57 min on ABI 7500st
B Validated multi-copy loci marker B Increased sensitivity

B Concordant results across genders and
ethnic populations

B Highly specific for human DNA

B Increased size of PCR product B For better predictive value of DNA
quality/STR correlation

B Internal control / Quality sensor B Inhibition monitoring
B Validated on Rotor-Gene Q and ABI 7500 B Protocols for most often used cyclers in
series human identity and forensics testing

B No calibration necessary

B Automatable in conjunction with the B Accuracy and time saving by offering
QlAgility specific Q-protocols
B Normalization Tab B Easy setup of downstream STR analysis

- 37 - Sample & Assay Technologies



T 8 Human ldentity & Forensics

rryaadll Portfolio overview
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Universal
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uanl;(l:c; ion PCR Assay * CE Rxn S/U
q Data Analysis

Rotor-G‘gpe Q

R T

= Investigator
Quantiplex

utosomal

4 ESSplex

s ESSplex SE

41 Nonaplex ESS
41 Hexaplex ESS
IDplex

4 Decaplex SE
= Triplex DSF
= Triplex ASF QS

Gonosomal
= Argus X-12
= Argus Y-12 QS

Bi-allelic marker
= DIPplex

Tvestigator PCR Kits

Software
= [Dproof
= |Dproof Mixture

| Consumables

| Instruments

| Software

* Not available in all countries




44+++4 Trust your case to QIAGEN

Investigator Quantiplex Kit

Accurate and sensitive
real-time PCR-based DNA
quantification

in less than 50 minutes

Thank you

Sample & Assay Technologies



