DNA MARKERS & THEIR
ROLE IN DNA TYPING



« A marker is a gene or DNA sequence with a known location on a chromosome that can
be used to identify individuals or species.

« Markers used for human identity testing are found in the non-coding regions either
between genes or within genes (i.e., introns).

* The most recent and probably most rap- idly accepted forensic DNA markers are short
tandem repeats (STRs)



e 1-7 nucleotide bases per repeat

* Results in DNA segments of about 500-600
bases in length

 Shorter segments make it less susceptible to
degradation

« Homozygote = both alleles are of the same length

« Heterozygote = alleles differ in length and can be
resolved from one another
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Example

l.ocus: D5S818

Alleles: 7.9 e

Paternal chromosome 5
CCAGATAGATAGATAGATAGATAGATAGATCC
Maternal chromosome 5
CCAGATAGATAGATAGATAGATAGATAGATAGATAGATCC
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STR Marker Chromosome |Repeat Sequence| Repeat units Other Alleles
TPOX 2 AATG 6 -14
CSF1PO ) AGAT 6-15 10.3
D5S818 ] AGAT 7-15
D7S820 7 GATA 6 -14
D8S1179 8 TATC 8-19
D135317 13 TATC 7-15
D16S539 16 GATA b, 8-15
D351358 3 TCTA* 9, 11- 20 15.2, 16.2
FGA 4 CTTT* 15-30 16.2 -30.2
22.3, 34.2, 46.2
THO1 11 AATG* 3, 5-12 8.3, 9.3, 10.3, 13.3
VWA 12 TCTA* 11 - 22 15.2
D18S51 18 AGAA* 8 -27 13.2, 14.2, 15.2
17.2, 19.2
D21511 21 TCTA* 24 - 38 24 2 - 35.2
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1. D3S1358 16, 17.2 16, 18.2
2. VWA 15, 17 19, 20
3. D16S539 9,12 99
4. CSF1PO 10.3,11.3 9,10.3
5. TPOX 10.3, 10.3 7.3,10.3
A _V indal 1 NLA
7. Amelogenin X, Y X, X
8. D8S1179 13,14 10, 16
9. D21s11 31,322 30, 32.2
10. D18S51 20, 20 12.2,14.2
11. DYS391 10 N.A.
12. D25S441 9,10 1T, 1373
13, DI195433 174,10 =2
14. THO1 6, 6 7,8
15. FGA 21,23 22,25
16. D2251045 12,12 12,14
17. D5S818 12,15 11,12
18. D13S317 13,13 10, 13
19. D7S820 10, 12 11,12
20. SE33 21,21 22,30.2
21. D10S1248 15, 15 13,14
22. D1S1656 11,14 11,13
23.D12S391 17.3,18.3 18, 19.3
24. D2S1338 18, 22 18, 26




Dad

(Y-DNA) USRS

G-Grampa - G-Gramma

(Y-DNA) (mt-DNA)

Grampa * ® Gramma * G-Aunt

(Y-DNA) (mt-DNA) (mt-DNA)~
(mt-DNA)

Uncle
(Y-DNA)
(mt-DNA)

= Brother
SN (Y-DNA)
(mt-DNA)



Y-FILER KIT

Yfiler

DYS389 DYS390 DYS3891

DYS5£58 DYs19 DYS5385

| 11| [ N R R R B B B

200 250




X-CHROMOSOME MARKERS
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For nuclear DNA: Length is measured
For mtDNA: Sequence is examined




MITOCHONDRIAL DNA




 The control has 2 regions where maximum variations are found in humans:
Hypervariable region 1 (HV1) & Hypervariable region 2 (HV2)

* HV1, HV2 & coding regions are tested during mtDNA analysis
« MIDNA mismatch = not full siblings, but can have the same father

* mtDNA match = related through maternal line & could be siblings but have
different father



AGCTAGATCGTTATTCCGAG

ldentical mMtDNA

AGCTAGATCGTTATTCCGAG

AGCTAGATTETTATTCCGAG

Unidentical mtDNA

AGCTAGATCELTTATTCCGAG



