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A miniSTR is a reduced size STR amplicon that enables
higher recovery of information from degraded DNA samples
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Butler, J.M. (2005) Forensic DNA Typing, 2" Edition, Figure 7.2, ©Elsevier Science/Academic Press
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Why go beyond CODIS loci?

“STRs have proven to be highly successful [for mass disasters] in the
past e.g. Waco disaster and various air disasters. However, even if the
DNA is high quality there are occasions when there are insufficient
family members available to achieve a high level of confidence with an
association.”

“To achieve this purpose, either new STRs could be developed, or
alternatively, existing STRs could be supplemented with a SNP panel.”

Gill, P., Werrett, D.J., Budowle, B. and Guerrieri, R. (2004) An assessment of whether SNPs will replace
STRs in national DNA databases-Joint considerations of the DNA working group of the European
Network of Forensic Science Institutes (ENFSI) and the Scientific Working Group on DNA Analysis
Methods (SWGDAM). Science&Justice, 44(1): 51-53.

Why Go Beyond the CODIS Loci?

(1) Large Allele Ranges (e.g. FGA)

(2) “Unclean” Flanking Sequences (e.g. D7S820)

AAAGGGTAT AT AGM CACTTGTCTAGTI TAGAACGIAC
(©) (ONONONOJONO)
D e e e e

TAACGATAGATAGATAGATAGATAGATAGATAGATAGATA

————— —
GATAGATAGATAGACAGAT TGATAGTTTTTITTTTATCTCA

[ Butter, JM, Shen, Y., McCord, BR (2003) JFS 48(5): 1054-1064

Commercial STR Kit Loci Positions
(including CODIS 13 STRs)
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Positions determined along May 2004 Human Genome Reference Sequence (NCBI Build 35)

Locations of Focus for New miniSTR Loci
(relative to CODIS 13 STRs)
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http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm
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Characterization of New miniSTR Loci

“Computer Work”
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Candidate STR marker selection

Reconstruction of Human Evolutionary Tree Using

Genetic Structure
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Characterization of New miniSTR Loci

Rosenberg et al. 2002 — 1062 samples; 377 STRs; diverse populations
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Characterization of New miniSTR Loci

Rosenberg et al. 2002 — 1062 samples; 377 STRs; diverse populations

Focus on:

High Heterozygosity

Small # of Alleles
Tetranucleotide Repeats

Identification of PCR Primers
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Identification of PCR Primers
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PCR Primer Design

9 GATA repeats

TETTTGTTGGTTTTTCAGACAGGATCTTAACTGTGTAGTGGC

PCR Primer Design

9 GATA repeats

AGACAGGATCTTAACTGTGTAGTGGS

REJECT!

PCR Primer Design

AACCTEGAGCATTAGLCCCAGGACCAATCTGGTCACAAACATA

Y
ATGAGTGAGTGGAAGEAAGGANGEAN

e e e e e Ve

ACARATRCRACCAGAGTTGTTCCTTTARATAACAAGRCARGGGR

ARRAGRGRACTGTCAGAATARGTGTTAATTATARTATCCAGS

13 GGAA Repeats

PCR Primer Design

D10S1248 AACCTGAGCATTAGCCCCAGEACCAATCTGETCA

> N
ATGAGTGAGTGGAAGEAAGGANGEAN

S e e e A S Vo O S

GGAAGCGAAGGAAGGAAGCGAAGGAAGGAAGGAAGGAA

TGAAG
ACARARTRCRARCCAGAGTTGTTCCTTTARTARCARGRCARGGGA

ARAAGRGRACTGTCAGRATARGTGTTARTTATARTATCCAGS

102 bp Amplicon

Problematic Markers
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Initial Testing Results with Potential miniSTR Loci
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Coble and Butler (2005) Characterization of new miniSTR loci to aid analysis of degraded DNA J. Forensic Sci. 50(1): 43-53

miniSTR Assay Sensitivity (D10S1248)
28 cycles — 1U Taq 32 cycles —2U Ta
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10 pg/uL (30pg input DNA), 32 cycles, 2U Taq

Sensitivity - Degraded DNA from an OU Bone Sample
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MiniSTR primer mixes and allelic ladders were provided by NIST
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MiniSTR performance on
degraded DNA samples

Blood Stain — 2 Weeks |

Allelic drop out at D16 and FGA

Failure at D18
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Global Impact of NC miniSTRs
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Global Impact of NC miniSTRs

FSI (2006) 156(2): 242-244

Short communication

The evolution of DNA databases—Recommendations
for new European STR loci
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Characterization of New miniSTRs

Locus N Heterozygosity ~Rank  Size Range
(Overall) b
FGA 659 0.886 1 196 - 352 (ProPlus)
D251338 659 0.882 2 288-340 (SGM+)
D18S51 659 0876 3 264-344 (ProPlus)
D9S2157 661 0.844 4 71-101
D21511 659 0.844 5 186 -244 (ProPlus)
ATA63 (D12) 659 0.829 6 76 - 106
VWA 659 0.826 7 152-212 (ProPlus)
D75820 659 0.806 8 253-293 (ProPlus)
D195433 659 0.803 9 106-140 (SGM+)
EDNAP/ D1051248 (NCO1) 663 0792 10 83-123
ENFSI D2251045 (NCO1) 663 0.784 11 76 - 109
suggested || ps441 (NCo2) 660 0.774 12 78-110
markers D8S1179 659 0.774 13 123-171 (ProPlus)
D168539 659 0.766 14 233-273 (CoFiler)
D10S1435 663 0766 15 82-139
D351358 659 0763 16 97- 145 (ProPlus)
D281776 654 0763 17 127 - 161
D354529 660 0761 18 111-139
D6S474 648 0761 19 107 - 135
D552500 664 0747 20 85-125
TPOX 659 0707 34 213-249 (CoFiler)
D20S1082 664 0.696 35 73-100
D1451434 (NCO1) 663 0696 36 70-98
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