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Mammalian mitochondrial

*16569 bp in
humans

15 genes
*22 tRNAs

Mammalian mitochondrial

DNA

common conserved regions
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Conserved and variable sequences

EEGAKREA G A A5 55 T CAAA TAAGATSA

STACTACATCACTIA

TATACTER

Parameters

* Dyes

— Human: TAMRA
— Dog: Cy5
— Cat: HEX

— Universal: FAM

— Quencher: BHQ 1
— Optimized

e Cycling
— BioRad iQ5
—94°C: 15s, 54°C 60s

— 50 cycles

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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Single DNAs and Their Probe

Single DNAs

Single DNAs

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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Single DNAs

Universal probe

Universal probe

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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Universal probe

Universal probe

Universal and Species

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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Universal and Species

Universal and Species

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm



David Foran gPCR Workshop AAFS 2008

Cross Reactivity

Cross Reactivity

No sign of crosstalk

Cross Reactivity

No sign of crosstalk

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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Cross Reactivity

No sign of crosstalk

Cat DNA and Human probe

Cross Reactivity

No sign of crosstalk

Cat DNA and Dog Probe

Cross Reactivity

No sign of crosstalk

Dog DNA and Human probe

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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Cross Reactivity

No sign of crosstalk

Dog DNA and Cat probe

Mixed Probes

Mixed Probes

Human DNA—H + C probes

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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Mixed Probes

Human

DNA Mixtures

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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DNA Mixtures

Human + Dog

Human + Cat

10 X Human + Cat

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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DNA Mixtures

100 X Human + Cat

Human + 10 X Cat

Human + 100 X Cat

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm 12
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DNA Mixtures

Cat + 100 X Dog

Non-target Species

Other Species

ey

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm 13
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Other Species

Other Species

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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Other Species

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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Other Species

Determining species

Sequencing

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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BLAST Searches

Basic Local Alignment Search Tool

http://www.ncbi.nlm.nih.gov/blast/Blast.cgi

e sarm | cwvarege = e

BLAST Searches

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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BLAST Searches

AFNE4EET] Canis familiaris breed shepherd 165 ribosomal RMA gene, mitochondrial gene for mitoch

AM71190; Canis lupus lupus complete mitochondrial gename

D0334813.1  Canis lupus voucher UAM 19690 165 ribosomal RNA gene, partial sequence; mitochondr|
003348121 Canis latrans vousher UAM 19791 163 ribosomal RHA gene, partial sequence; mitochon
DO480511.1  Canis |atrans isolate 2 from Colorads mitechendrion, complets genomme

D0450510.1  Canis latrans isolate 1 from Colorado mitochondrion, complete genome
004805031 Canis latrans isolate 1 from Mebraska mitochondrion, camplete genome
DO4E0505.1  Canis lupus iselate 1 from Canada mitochondrion, complets genome
DO450507.1  Canis lupus isolate 2 fram Saudi Arabia mitachondrion, complete genome
D0480S06.1  Canis lupus isolate 1 fram Saudi Arabia mitachondrion, complete genome

DO480505 .1 Canis lupus isolate 1 from Spain mitochondrion, complete genome
DOAB0S04.1  Canis lupus isolate 1 from Sweden mitachandrion, complete genome
DO4B0S03.1  Canis lupus isolate 1 from Russia mitochondrion, complete genome
DOdEnsnz.1  Canis familiaris isolate 2 bresd Jamthund mitochondrion, complets genome

DO480501.1  Canis famniliars isolate 1 breed Swedish Elkhound mitochondrion, complete genome
D0450500.1  Canis familiaris isolate 1 breed Shetland Sheepdog mitochondrion, complete genome
DO0480494.1  Canis familiaris isolate 1 breed Pandle mitoshondrian, camplete genome

04504951 Canis familiaris isolate 1 breed Black Russian Terrier mitochondrion, complete genome
D04B0492.1  Canis farmiliaris isolate 1 breed Jamthund mitachondrion, complete genomne

D0480450.1  Canis familiaris isolate 1 breed Flat Caated Retriever mitochondrian, complete genome
004804801 Canis familiaris isolate 1 breed German Shepherd mitochondrion, complete genome

AT2E9970.1  Canis aureus isolate Jackal-APZ 165 ribosomal RMA gene, partial sequence; mitochandr
Ar289963,1  Canis aureus isolate Jackal-AP1 165 ribosomal RMA gene, partial sequence; mitochandr
AT2E9965.1  Canis indica isolate GW-Gujarat 165 ribosomal RMA gene, partial sequence; mitochondr

AYZE9967.1 Canis indica isolate GW-AMM 165 ribosomal RMA gene, partisl sequence; mitochandrial
Ar289366.1  Canis indica isolate GW-AP3 165 ribosomal RNA gene, partial sequence; mitochandrial
A7289965.1  Canis indica isolate GW-AP2 165 ribosomal RNA gene, partial sequence; mitachondrial

Species ID and Casework

Blood at scenes

Endangered species products
Hairs associated with victims or suspects

Can combine with nuclear markers

A Highly Sensitive Sex

Determination Assay For Low

Quality DNA

Brianne Kiley, Carrie Jackson,
David Foran

Forensic Biology Laboratory
Michigan State University

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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Previous Sexing Techniques

* Amelogenin

* SRY (Sex-determining
Region Y)

¢ X or autosome

A More Sensitive Assay

* TagMan Technology

* Y-chromosome repeat sequence (DYZ1)
* Autosomal repeat sequence (Alu)

Autosomal Repetitive Sequence
(Nicklas and Buel, 2005)

e Alu

— 280 bp
— Most prevalent repeat

—10% of human genome
¢ Female/Positive Control

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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Y-Chromosome Repetitive

Sequences

* DYZ1
— Long arm of the Y-chromosome

— 3.4 kb long

— 2000 — 4000 copies

Y-Chromosome Specificity...

¢ SYBR Green

Some female samples

amplified with the
DYZ1 primers

TaqMan Assay

* Probe increases specificity

* 5’ reporter dyes
- DYZ1 - FAM

— Alu —» HEX
* 3’ non-fluorescent quencher

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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Protocol

15pL reactions in triplicate

Primer Concentrations
- 500 nM Alu-F, DYZ1-F & R

- 900 nM Alu-R
Probe Concentrations

— 250 nM Alu, DYZ1

2x iQ5 Supermix (Bio-Rad)
0.5pLL BSA at 20 pg/pL

1pL DNA

Protocol

Real-time Parameters
—94°C — 10 min

— 50 Cycles
* 95°C — 15 sec

* 60°C — 1 min
Assay performed on a iQ™5 Multicolor Real-

Time Detection System and iCycler (Bio-Rad)
Data analyzed using Bio-Rad iQ5

Standard Edition software

Control Assay

* Positive Female Control

— High molecular weight female DNA
(Promega)

— Triplicates of 100pg and 7pg

* Positive Male Control

— Single source high molecular weight male
DNA

— Triplicates of 100pg and 7pg

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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Low Quality DNA Samples

e Hair Shafts
— Blind study

— DNA previously extracted
(Graffy 2003)

— Roots not included
* Skeletal Remains
— Voegtly Cemetery, . -
Pitt;burgh, Pennsylvania : - T
— 150 years old
— Anthropological sex

estimation 2 iJ | -tf:‘-_.

Results
Hair Shafts - Male

Results
Hair Shafts - Female

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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Results
Skeletal Remains - Male

Results
Skeletal Remains - Female

Some Results

* 10 hair shaft samples were tested blind
— Sex was accurately determined in 8 samples
— 2 samples did not amplify

* 6 skeletal remains samples were tested
— Sex was determined from 5 samples
— 1 sample did not amplify

http://www.cstl.nist.gov/biotech/strbase/training/AAFS2008_gPCRworkshop.htm
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Sensitivity

* Higher amounts of DNA (greater than
Spg)

— Great amplification
e Low amounts of DNA

— Observed stochastic effects with high
molecular weight DNA for DYZ1

— Better amplification of the DYZ1 locus
with degraded DNA

Findings to Date

* Successful amplification of low
quality DNA

* Sex determination possible for
both hair shafts and skeletal

remains
o Still to do

— Sensitivity assays of degraded

DNA
— Other forensic samples
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