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In 2012 the FBI proposed to expand the number of CODIS core loci in the United States [1,2]. With the development of commercial STR multiplex kits containing the expanded loci, a consortium of
11 CODIS laboratories were selected to evaluate the performance of these kits in a collaborative validation study [3]. The study examined data from a variety of sample types including single

source known, non-probative, challenge, and mixed samples. The study assessed concordance, precision, reproducibility, sensitivity, and mixture detection. The results were compiled and
ST to assist In the selection and adoption of the expanded CODIS core loci in the U.S. This presentation explores a number of aspects of the data

palance results within the kits and lessons learned regarding the markers that led to final core loci. This presentation documents the data driven

References: 1. Hares D: Expanding the CODIS core loci in the United States. FSI Genet. 2012; 6: e52-e54 2. Hares D: Addendum to expanding the CODIS Core Loci in
the United States, FSI Genet. 2012; 6: e135 3. Hares D: Selection and Implementation of Expanded CODIS Core Loci in the United States. FSI Genet. 2015; 17: 33-34
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'Selection of the 20 expanded CODIS core loci in the United States was announced in November 2014 and implementation of these loci Is required by January 1, 2017
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* Implementation of new CODIS core loci into

Laboratory

Armed Forces DNA Identification Laboratory (AFDIL)

Missing Person Casework

California Department of Justice (CalDOJ)

Database and Casework
(including missing persons)

Federal Bureau of Investigation (FBI)

Database and Casework
(including missing persons)

Indiana State Police (INSP)

Database and Casework

lllinois State Police (ISP)

Database and Casework

Louisiana State Police (LSP)

Database

Missouri State Highway Patrol (MSHP)

Database and Casework

National Institute of Standards and Technology (NIST)

Data evaluation

Ohio Bureau of Criminal investigation (OBCI)

Database and Casework

Palm Beach County Sherriff’s Office (PBSO)

Casework

Santa Clara County DA (SCC)

Casework

Virginia Department of Forensic Sciences (VADFS)

Database and Casework

Validation Plan
« Some key areas of interest (performance of

Kits):

— Genotype concordance
— Sensitivity

— Precision

— Non-Allelic PCR products
— Heterozygous peak signal balance

— Stutter

— Stochastic PCR thresholds

— Mixtures

— Casework challenge samples

reevaluate any highlighted data,
concordance was achieved

3'd Order) — all data was evaluated,
only some example data is shown
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* In general, as the minor component

Sensitivity Study

Labs provided data run with two
replicates of each dilution series (4,
2,1,0.5,0.25, 0.125, 0.06, and
0.03 ng of total DNA in amp)
Consensus profiles were used to
determine the correct genotypes for
the two new Kits

Heat maps summarize the results
of the data evaluation

In general, 4 ng was too much DNA
and often resulted in blown out
signal and drop-out was observed
starting at 0.5 ng (data not shown)
down to 0.03 ng (data shown)

Mixture Study

« Labs provided data run with 2

person (example data shown) and
3 person mixtures to include 2
replicates with 1 ng total DNA In
amp with the following ratios: 1:10,
1:5,1:2.5,1:1,2.5:1,5:1,10:1,0

 Consensus profiles were used to

determine the correct genotypes for
the two new Kits

 Heat maps summarize the results

of the data evaluation (ratios were
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(CS/NP) Material Study

-=c® LabS provided genotypes
ising generated with the two Kits from
their challenging and non-probative
case samples
e Labs also provided the genotyping

results from the original STR kit for

e A concordance evaluation was
performed and a similar output to
the NIST Sample Study was
generated (green for concordant,
red for discordant, yellow for full

A summary graph was generated to
illustrate the Proportion of Incorrect
Types vs. the Average Allele Size
for all markers (data shown)

* In general, there were more full-
locus and allelic drop-outs and
Incorrect allele calls with the larger-

converted to total minor component

DNA (in ng) present in the mixture)

concentration decreased, more
drop-out was observed

| Missing |
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Conclusion

e Review of the validation data did not

s from the CVP &

result in exclusion of any of the current 13

CODIS Core Loci or the proposed additional core loci

between the two available PCR amp

Based on the validation data, it was determined that the 20 loci that were In common

lification kits would be selected as the new 20

CODIS Core Loci: the original 13 CODIS Core Locli, D151656, D25S441, D2S1338,

D10S1248, D12S391, D195433 and

loci but are NOT required CODIS Co

D2251045

Amelogenin, DYS391, and SE33 (also present in commercial STR Kits) are accepted

re Locli

thresholds, stochastic thresholds and
Interpretation guidelines during validation and
Implementation of these new multiplex kits.

New Kkits are very sensitive

— May see increase in mixtures
— May see increase in contamination

Manufacturers recommendations for cycle

number is higher
— 30 cycles for Fusion
— 29 cycles for Globalfiler

-
General Considerations with New STR Kits
. Important to re-evaluate existing analytical

— Consider incorporating a cycle number study into
your validation — may be able to decrease a cycle or

two and still achieve desired sensitivity

Disclaimer: Points of view in this document are those of the authors and do not necessarily
represent the official position or policies of the US Department of Justice. Certain commercial
equipment, instruments and materials are identified in order to specify experimental procedures as
completely as possible. In no case does such identification imply a recommendation or
endorsement by the National Institute of Standards and Technology nor does it imply that any of the
materials, instruments or equipment identified are necessarily the best available for the purpose.
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Poster available for download from STRBase
http://www.cstl.nist.gov/biotech/strbase/pub_pres/SteffenlISFG2015CVPposter.pdf
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