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History of DNA sampling for
forensic purposes

Lynda Mann {1983
Dawn Ashworth 11986

15-years old girls raped and murdered

Colin Pitchfork

15t mass screening
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General requirements for
reference DNA sampling

Easy to use
Sample well preserved during the transport
Compatible with current DNA techniques

Non-invasive
Non-intimate Buccal swabs

Leriche A., Vanék D., Schmitter H. at al. (1998) Final report of the
INTERPOL European Working Party on DNA Profiling. Proceedings from
the Second European Symposium on Human Identification 48-54, Promega
Corporation




Buccal swabs
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Sufficient amount of DNA for down-stream DNA identification applications
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General requirements for crime-
scene DNA sampling

e Easy use, efficient sampling
e Sample well preserved during the transport
e Security during the transport

e Compatible with current forensic genetics
techniques

e Maximum DNA recovery
e Human DNA-free, PCR inhibitor-free, DNase-free
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Flocked Swabs, a New State of the Art
for Forensic DNA applications
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Flocked swabs

Ready to use
c ]

4n6 DNA swabs in 3 different formats

-3520CS01 4n6 flock swab with breaking point in sterile paper-plastic pouch, for
forensic use.

- 3520CA 4n6 flock swab with breaking point and 2ml Eppendorf DNA LoBind
tube, in sterile paper-plastic pouch, for forensic use - laboratory sampling.

- 3520CF 4n6 flock swab with breaking point and 2ml Eppendorf DNA LoBind
tube with evaporation duct, in sterile paper-plastic pouch, for forensic use -

crime scene sampling.
Qorar
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4n6 DNA swabs

Unique design of flocked swabs
S

Rap 1d absorpti ON: sprayed-on fibers arranged in a uniform

perpendicular fashion results in tremendous hydraulics which rapidly absorbs the
sample

Neisseria gonorrhoeae sitting on the surface of a single strand of nylon.

COPAN DIAGNOSTICS, INC.
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4n6 DNA swabs

Unique design of flocked swabs
S

Su peri Oor sam ple release: open fibre structure means no sample

entrapment as occurs with traditional mattress wound swabs.

Releases 18% - 30%
of the sample

Trapped sample

Superior sample collection

and release
LLLLLLLLE

[T Collected sample FLOCKED SWAB  FIBER SWAB

> 80% of the sample analyte released*
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What You Swab Is What You Get

Increased assay sensitivity: 4n6 DNA Swabs are
proven to elute >90% of the original sample rapidly and
easily resulting in improved assay sensitivity.

Flocked swab Traditional fiber swab
P = . e




4n6 DNA swabs

Meeting criteria for forensic use
-

slandard DHA LoBind Other bramds

0w 1. DNase-free
- | 2. RNase-free
T - - 3. Human DNA-free
§ 4. PCR-inhibitor free
; 5. DNA profiles of workers

+ DNA LoBind system (Eppendorf)
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Certified for forensic use

regular swab

Electron Microscope photograph of traditional fiber winded swab.

" COPANDIAGNOSTICS, INC.
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flocked swabs

Cotton, ryon, fiber winded Nylon technology

D N aS e - fre e _ IectronMicrcope photograph fa nylon flocked swab.
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RNase-free W
sterile Human DNA-free

PCR-inhibitor free _ |

e
ga12  15KU. 1mm WO12

Feel the difference



4n6 DNA swabs

Ready for automation

Minimal fiber release during extraction =
No problems with liquid handling
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The core features of the DNA-ID
sampling kit for reference sample

Efficient swabbing

Efficient sample release

Contamination controlled manufacturing (inc. DNA profiles of workers)
Automation friendly format

PCR inhibitor free certificate

Possible bar-coding (1-2 dimensional)

Security during transport (safety seal)

Stable during transport in unfriendly environmental conditions
(humidity, temperature)

Competitive price
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Spontaneous release of cells from the 4N6
flocked swabs during 2 minutes incubation
In different extraction buffers

Assay description:

> DNA extraction from mouth swabs (4N6 flocked swabs, Copan)

> DNA IQ (Promega), ChargeSwitch (Invitrogen), DNA Micro kit
(Qiagen) extraction chemistry

Serie a) all swabs incubates 2 minutes in the respective lysis buffer, swab
removed (A), extraction continued with supernatant

Serie b) Swab from (A) placed to a new tube, new extraction buffer
added, and samples processed accordingly to the extraction protocol
(B) + spin baskets

All extractions were performed accordingly to the standard protocol for the
respective chemistry gRT PCR - SYBR/ALU — Mastercycler ep

realplex (Eppendorf) O’
COPAN
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Sample release efficiency

Copan_DNAIQ 1la 9,43 0,42789738
Copan_DNAIQ 1b 9,17 0,505024731
Copan_DNA IQ 2a 9,52 0,404041421
Copan_DNAIQ 2b 9,67 0,367200273
Copan_DNAIQ 3a 10,44 0,224777135
Copan_DNAIQ 3b 9,86 0,325317426
Copan_DNAIQ 4a 10,36 0,236536233
Copan_DNAI1Q 4b 10,43 0,22621444
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Sample release efficiency

Copan_ChSw_1a 9,68 0,364867181
Copan_ChSw_1b 9,47 0,417125611
Copan_ChSw_2a 10,46 0,221929863
Copan_ChSw_2Db 10,41 0,229116682
Copan_ChSw_3a 16,44 0,004907229
Copan_ChSw_3b 18,72 0,00114733
Copan_ChSw_4a 12,06 0,080039591
Copan_ChSw_4b 16,57 0,004516997
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Sample release efficiency

Copan_Qiagen_1la 3,81 15,38381714
Copan_Qiagen_1b 5,01 7,159471189
Copan_Qiagen_2a 3,39 20,1061175
Copan_Qiagen_2b 4,28 11,40142243
Copan_Qiagen_3a 4,36 10,83461522
Copan_Qiagen_3b 4,53 9,721968533
Copan_Qiagen_4a 4,11 12,70627698
Copan_Qiagen_4b 4,62 9,179953341
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release efficiency —summary

Spontaneous release of cells from the 4N6 flocked swabs during
2 minutes incubation in different extraction buffers

e Approximately 1/2 of the biological material (DNA) captured on the
flocked swab is released during 2 minutes of incubation.

e Itis not necessary to perform the centrifugation step, the preparation
of samples is faster.

e 2 minute incubation of flocked swabs without centrifugation in the spin
baskets is used as a standard operation procedure for DNA extraction
from the mouth swabs.

e The described process of extraction provides sufficient amount

of DNA necessary for all down stream ID applications. O’
COPAN
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Compatibility with extraction
chemistries

e QiaAmp (Qiagen)

e DNA IQ (Promega)

e ChargeSwitch (Invitrogen)
e Chelex

e Phenol/Chlorophorm
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Compatibility with gPRC and PCR
chemistries

e Quantifiler (Applied Biosystems)
e SYBR green (Bio-Rad)

e Identifiler (Applied Biosystems)
e Y-filer (Applied Biosystems)

e PowerPlex Y(Promega)

e PowerPlex 16(Promega)
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ANG6 flocked swabs related
forensic applications

e 4N6 XC test (environmental control)

e Automated DNA extraction on Eppendorf
epMotion 5075 LH

- DNA 1Q (Promega Corp.)
— ChargeSwitch (Invitrogen)

e Numerous applications is medical, food and
veterinary SecCtor (flocked swab studies) O’
COPAN
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4AN6 XC test
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Noveltesting system for monitoring of background
contaminationin DNA laboratories

Farensic
DNA

Servich Saskoval.'l, Giambra A."%, Pospisek M., and VanekD.
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Automated DNA extraction on
Eppendorf epMotion 5075 LH

Note 44 | February 2007

Automated DNA Extraction of forensic samples with
the DNA 1Q™ System on the epMotion® 5075 LH
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Comparison of Nylon Swabs versus
Cotton Swabs for the Diagnosis of
Herpes Simplex Wirus

Comparizon of different sampling types
forthe detection of rhinowirus infections
using quantitative RT-PCR

Sampling of Human Fapilloma Yinuses
and Chlamydia trachamatis: Mowel
Flocked Swabs Increase Detedtion
Rates significanthy.

Orthamy:xo-, paramy=o- and flawvivirus
infections in wild waterfowl in Finland

Comparison of nasophamyngeal flocked
amabs and aspirates far rapid diagnosis
of respiratony viruses in children

Comparison of Three Mazal Collection
Specimen Methods for the Detection of
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DNA sampling of new-borns

e Breast milk contains mothers cells
e Flocked swabs efficiently rub-off epithelial

cells
e No mother’'s DNA proflle In new-borns buccal

] Eﬁ @
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Different flocked swab shapes
c_—

Vaginal swabs, finger-nail scrapes, etc..

‘»,
!

.
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Current R&D projects with flocked
swabs

e Twin head swabs for reference sampling

e Super-robust swabs for unfriendly
environment

e Crime scene wetting buffer
e Different swab shapes

(15Q.2901) (C€o124| 2] R&D driven by customers needs
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Crime scene wetting buffer
-

e Limited liquid intake

e Speeds up drying

e Stops microbial growth

e Higher efficiency for biolipids (greasy stains)

L
T
Collected sample O‘COPAN
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Inter-laboratory comparative study

e Compare the suitability of your currently used

swabs with flocked swabs

e Sign-in now and get free samples of flocked
swabs for the study |




Conclusion - flocked swabs
-]

e Novel design that fits the forensic needs
- DNA-free, PCR inhibitor-free, DNase-free
- 1SO 17025 requirements for sampling
- Friendly format
- Swabbing efficiency, maximum DNA recovery

e Numerous applications
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Visit the company workshop, guess
and win a special prize

QUIZ:

How many nylon fibers are on average sprayed on
the flocked swab?

Your qualified estimate:




