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Y-Chromosome




Function of Y Chromosome?

« Aneuploidies for the Xand Y

— 47, XXY (Klinefelter synd.) = males
o 48, XXXY; 49, XXXXY; 50, XXXXXY = males

~ 45, XO (Turner synd.) = females
- 47, XXX (triple-X karyotype)=> ‘normal’ female
- 47, XYY karyotype =’ normal’ male
 Sex Reversed Humans
— XY = female (Y minus TDF)
— XX = male (X plus TDF)




Sex Determination in Mammals

SRY gene

v

H-Y Antigen

v

Testes development in fetus
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Testosterone Miillerian Inhibiting Factor
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external male genitalia internal male organs
sexual dimorphic nucleus
male behavior

Female system is
always the default



Classic View of Y-Chromosome
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e TDF master gene

euchromatin epatrilineal inheritance
e N0 recombination in NRY
e recombination in PAR

e junk-rich, gene poor

heterochromatin
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Y Chromosome NRY iIs a Mosaic of
Discrete Sequence Classes

Male-specific regio
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Reasons Y?

Males (Criminal Victimization in United States, BJS 2001)
- 80% of all violent crime

- 95090 of all sex offenses

-  When trying to determine the genetic profile of the
male donor in a male/female DNA admixture (when
F/M > 20, often >1000) and autosomal STR analysis
fails (is not informative) or not possible

- sexual assault cases (saliva/saliva; saliva/vaginal secretions;
extended interval post coital samples)

« pre-mature lysis into non-sperm fraction
- aspermia/oligospermia
- normal degradation/loss over time




Reasons Y? (cont 'd)

No need for differential extraction
Determination of number of semen donors
Missing persons (MP)

- criminal paternity/disaster victim 1D

- haplotype of MP determined by typing male relative
- son, brother, father, uncle, nephew

Additional statistical discrimination

- mixture/relative cases
Y-SNPs: useful for ethnogeographic ancestry prediction
Familial Searching

- Reduce number of potential male relatives obtained by low stringency
match of sample profile to offendor database




Y-PLEX-6™
released

(Reliagene) V-PLEX-12™™ YFiler™
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“Minimal Haplotype™ Loci

(Kayser et. al. 1997):

= DYS19 DYS3891 DYS 3891l DYS 390,
DYS 391 DYS392 DYS393 DYS 385 /I
e First used Iin Europe

» Formed the basis for multiplex development in
the U.S.




SWGDAM Core Loci

« Recommended in 2003

« DYS19 DYS3891 DYS389Il DYS390,
DYS391 DYS392 DYS393 DYS385 I/II

e Also: DYS438, DYS439




Commercially Available Y-STR Multiplex Kits

e Reliagene: Y-PLEX-5, Y-PLEX-6, Y-PLEX-12
— No longer available

o ABI: Yfiler™
— 17 loci in a single reaction
— Includes SWGDAM core loci

 Promega: PowerPlex Y™V
— 12 loci in a single reaction




MHL

Y-STR Markers in Commercial kits

DYS19
DYS385

DYS388

DYS3891/1l

DYS390
DYS391
DYS392
DYS393

DYS425
DYS426
DYS434
DYS435
DYS436

DYS437

DYS438
DYS439

Promega
Powerplex Y

DYS441
DYS442
DYS443
DYS444
DYS445
DYS446
DYS447

DYS448

DYS449
DYS452
DYS453
DYS454
DYS455

DYS463
DYS464
DYS468
DYS484
DYS522
DYS527
DYS531
DYS557
DYS558
Y-GATA A7.1
Y-GATA A7.2
Y-GATA A10

DYS456
DYS458

DYS462

Y-GATA
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Statistics

“A detailed
understanding of
the influence of all
factors on the
evolution of profile
proportions
requires a lifetime
of study, and
more”

Balding 2005

'Some people believe
football is a matter
of life and death.
I'm very disappointed
with that attitude.

I can assure you it is
much, much more
important than that.

Bill Shankly, 1960s




Basic Y-STR Interpretation Guidelines

o Similar general issues to autosomal STRs

Thresholds for detection and interpretation

Probability of a match (STATISTICS!)

Mixtures — what constitutes a mixture

Stutter

Validation studies in concert with guidelines




Probability of a Match

Issues

estimating the rarity of a Y DNA profile is performed
differently than for autosomal DNA markers

because of linkage, each haplotype is treated as an
allele and the total number of possible haplotypes
comprise the alleles of a single locus
— Composite multi-locus profile is treated as a single locus or
haplotype
no evidence for recombination across the majority of
the Y-chromosome

cannot employ the product rule to estimate the rarity
of the Y types in a profile




Counting Method

The counting method is very simple

A Y-haplotype (evidence sample) is compared to a reference

database(s) of unrelated individuals

The number of times the Y-haplotype is observed in a database
— The size of a database can be and is often limited

— With databases (e.g., n = 100 to 1000), many possible haplotypes
will not be observed and there will be sampling error

A confidence interval can be placed on the observation

— Can convey with a high degree of confidence that the rarity of the
evidence Y-haplotype among unrelated individuals in a given
population(s) is less than the upper bound of the estimate




For Y haplotype observed,
count the number of times the

profile is observed (X) in a
database of N individuals

Cl=p =% 1.96 p(1-p)/N
Z[Ejp (1-p,)"" =0.05

k=0




If the haplotype has not been observed
In the database, then:

1-(0.05)N

Or the ‘rule of 3 =3/N




Population Substructure Issues

Correction for population structure may be
necessary although depends upon no. of loci typed

o Effective population size %4 of autosomal loci

e Substructure effects less in US than ancestral
populations

e Use when reference database considered not
representative




Substructuring Formulae?

f (haplotype) = p; + 6(1-p;)

or equivalent

f (haplotype) = 6 + p(1-6)

In either case 0 plays a significant role in
determining f(haplotype)




Y-STR Database Goals

To compile and consolidate Y-STR data from all available ‘legitimate’
sources

To create a Y-STR Consortium comprised of stake holders and data
contributors from the forensic community

Expand data
— Type additional samples using core loci
Provide custodial and managerial responsibility
Develop quality indicators for data inclusion and submission

- ‘Proficiency testing’ for labs who wish to contribute data
— Screen data and remove duplicate & related samples

Ensure allele-call consistency among different primer sets

Provide accessibility and statistical data to the forensic community via
the Internet




Y-STR Consortium Members

NCFS
- Jack Ballantyne
- Lyn Fatolitis
Applied Biosystems
— Lisa Calandro
FBI
—  Bruce Budowle
University of Arizona
-  Mike Hammer
NIST
— John Butler
MN Dept of Public Health
- Ann Marie Gross

NYC OCME
- Mecki Prinz
University of North Texas
— Arthur Eisenberg
Promega
—  Curtis Knox
ReliaGene
— Sudhir Sinha
Orchid Cellmark
— Cassie Johnson

NLJ
-~ John Paul Jones

The Y-STR Consortium was formed at the 2006 AAFS Meeting in Seattle,
WA to assist in sample consolidation and the design and development of ANJ.,I

database.




Data Consolidation

“Fast-track” consolidation of data from only AB, NCFS, Promega,
ReliaGene, and U of AZ

Removed obvious identical samples

Turned data over to Bruce Budowle of the FBI for calculation of £
(theta)

Further investigated unresolved matches to remove duplicate and
related samples

Consolidated data, validated the database, and made Release 1.0
available to the forensic community via the Internet on January 3,
2008
Continue to expand the database by additional sampling and typing
— State and local crime labs
— In-house




Consolidated Database: Release 1.0 (N = 13,906 )

Agency Beginning Total Samples Removed Ending Total
NCFS 1401 42 1359
ReliaGene 3406 369 3037
Promega 4004 204 3800
AB 3502 254 3248
AZ 2486 24

2462

Total 14,799 893




Y-STR Interpretation Guidelines
Scientific Working Group on DNA Analysis Methods (SWGDAM)
FSC January 2009

5. Statistical Interpretation

5.1. Y-STR loci are located on the nonrecombining part of the Y-
chromosome and, therefore, should be considered linked as a single
locus. A Y-STR database must consist of haplotype frequencies
rather than allele frequencies. The source of the population
database(s) used should be documented. Relevant population(s) for
which the frequency will be estimated should be identified. A
consolidated U.S. Y-STR database (hitp://usystrdatabase.org) has
been established and should be used for population frequency
estimation. A number of other Y-STR haplotype frequency databases
exist online. (See available listing on the NIST [National Institute of
Standards and Technology] STRBase Web site at
http://www.cstl.nist.gov/biotech/strbase/y_strs.htm.)



http://www.fbi.gov/cgi-bin/outside.cgi?http://usystrdatabase.org�
http://www.fbi.gov/cgi-bin/outside.cgi?http://www.cstl.nist.gov/biotech/strbase/y_strs.htm�

Release 2.0
« Was made available on March 1, 2009

« Comprised of 17,216 haplotypes
— An additional 3,310 haplotypes were uploaded
e 1062 African American
« 115 Asian (Southern Indian)
« 1062 Caucasian
e 1071Hispanic
— Applied Biosystems donated 2,912 17-locus haplotypes
e 950 African American, 957 Caucasian, and 1,005 Hispanic
— Illinois State Police donated 283 11-locus haplotypes
e 112 African American, 105 Caucasian, and 66 Hispanic
« 115 12-locus haplotypes (Asian/Southern Indian)




Release 2.1

« Was made available on July 1, 2009
« Comprised of 17,864 haplotypes
— An additional 649 haplotypes were uploaded
e 442 Caucasian
e 200 African American
e 7 Asian
— NCFS typed 619 of these samples using Yfiler (17 loci)

- The Orange County California Coroner’ s Office donated 30 12-
locus haplotypes




Release 2.2

« Was made available on January 24, 2010
« Comprised of 18,199 haplotypes
— An additional 335 Yfiler haplotypes were uploaded
e 212 Caucasian
e 102 African American
« 13 Hispanic
e 8 Asian
— NCFS typed 2770of these samples using Yfiler

— The Santa Clara County Crime Laboratory donated 58 Yfiler
samples




Release 2.3

« Was made available on July 31, 2010

« Comprised of 18,448 haplotypes
— An additional 249 Yfiler haplotypes were uploaded

« 70 Caucasian
e 119 African American
e 54 Hispanic
e 6 Asian
— NCFS typed 185 of these samples
— The Santa Clara County Crime Laboratory donated 32

samples
- The California Department of Justice Sacramento Crime
Laboratory donated 32 samples

DNA Mixture Interpretation Presentation Title
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Release 2.4 — Current Version

« Was made available on January 2, 2011
« Comprised of 18,547 haplotypes
— An additional 99 Yfiler haplotypes were uploaded
e 52 Caucasian
e 7 African American
e 40 Asian

— The Marshall University Forensic Science Center donated 59
samples

- The Washington State Police Crime Laboratory in Vancouver
donated 40 samples

DNA Mixture Interpretation Presentation Title 35



Data Contributors: Release 2.4
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NCEFS contributed 2,440 samples
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Database Ancestries: Release 2.4
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6885 Caucasian (All, US, Canada, Europe, Undefined) e
3397 Hispanic (All, Undefined, or Select by State)
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Populated Loci: Release 2.4
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Number of Samples N=15,547

Samples with Populated Loci: Release 2.4
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Sample data supplied by NCFS and the University of Arizona were generated using Y-ST
typing systems developed at these institutions rather than the more-commonly used
commercial kits. This has resulted in a variation in the number of populated markers
the database.
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Numberof Samples N=15547

Maximum Number of Samples Expected when Querying Database with N Markers (11<N<17)
Release 2.4

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

11 Markers 12 Markers 13 Markers 14 Markers 15 Markers 1l& Markers 17 hMarkers

nal

markers chosen by the user, resulting in a data set that varies depending on which mafk&ts are
selected. This graph illustrates the maximum data set expected when querying the database.

The database is designed to query only those samples that possess data at the particulﬂ_ 1
ﬁ%;




Number of Samples N=15547

Minimum Data Set Expected when Querying Database with N Markers (11<N<17)
Release 2.4
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The data set for 12-16 markers will vary depending on which particular markelé??é!s‘i‘fé
chosen. This graph illustrates the minimum data set expected when querying the

database.




Number of Samples N =15 547

Discrimination Potential (DP): Release 2.4
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Release 2.4 contains 15,223 complete PowerPlex Y (12-locus) haplotypes. Of these, 6147 hagfotizpes
are unique (i.e., seen only once in the database) while 9076 haplotypes are seen more than @’
giving a DP of 40.4%

The Database contains 8376 complete Y-filer (17-locus) haplotypes. Of these, 6814 haplotypes are
unique while 1562 haplotypes are seen more than once, giving a DP of 81.6%.




Database Home Page: www.usystrdatabase.org
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US Y-STR Database

Release: 2.2 | Last Updated: 01/24/2010
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US Y-STR Database

Searching the Database

T_)

Release: 2.2 | Last Updated: 01/24/2010

S 2 Tnput Haplotype(s) From Your File  Mixture Analysis Tools

Common Markers

DYS19

*

DY5390

DYS437

DYS456

*

Search By Ancestry

All

African American |=
Asian

Caucasian hd

Queries Performed: 25726
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*
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-
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-

DYS635 (YGATACA)

*

[ Search || Reset

DYS38911

*

DY5393

-

DY5448

-

YGATAH4

The haplotype of
interest is entered by
selecting alleles from
the drop-down
menus, by manually
entering alleles into
the text boxes, or
uploading
haplotypes from text
files

Select “All” to query
all samples or select
ancestry of interest

Multiple selections
can be made using

the Ctrl key

Click “Search” to
query the database
and review results

National
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Input Y-STR Data Directly from File

Users can uploaded
1S V.STD samples directly from
S s Genotyper and

GeneMapper text files

US Y-STR Database to perform multiple,
Release: 2.2 | Last Updated: 01/24/2010 Simultaneously
Selact Alleles Mixture Analysis Tools Searches of the
database

Input Haplotype(s) From Your File
¢ Click the lge”ﬁct',-:er F‘i::e_ rcr'nat ar 'Eel'ue‘da::er Filz Flcr'nat rac‘l::c :luttc'u. . e o Results l'etul'IIEd ShOW
# Enter the full path and file name or click Browse... to locate and select the file to upload.

e e _ the uploaded

For complete details about uploadable file formats, see Genotyper File Format

the File Upload Format Instructions. ® GeneMapper File Format haplotypes and the

Upload File Browse. . number Of matches

[ Submi_][__Reset ] found in the database

(11 »
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Search Results

US Y-STR Database
Release: 2.2 | Last Updated: 01/24/2010

=SSN Input Haplotype(s) From Your File  Mixture Analysis Tools

Common Markers
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| Search || Reset |
Results: | Show Detsils |[ Hide Detsils |
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| ey | eornaoones | TREIUSRRES Freaucncy Uep= Bound (555
African American 2676 0.0007 47 0.0023<4
Asian 545 L 0.001835 0.00886
Caucasian 2064 4 0.001205 0.00258
Hispanic 1625 4 0.002462 0.00562
Mative American i1ig o 0.000000 0.025068
Taotal 028 11 0.001270 0.00226
Overall Database Summary:
Th ected haplotype is found in 11 of 8028 to tal individuals within the database with a frequency of 0.001370. Thus, the selected
ha ¥ curs in appr,Nmat ly 1 i 5% upper confidence interval results in a frequency of
0.00226, which is equivalent to approximate
ected haplotype is found in 2 of 2676 Afrlcan American individuals within the database, with a frequency of 0.DDD747. Thus, the

iduals. Applying the 35% upper confidence interval results in a
ry 427 individuals.

d haplotype occurs in approximately 1 in every 1339 in
frequency of D.OD234, which is equivalent to approximate

iwviduals within the database, with a frequency of D.001835, Applying the 35% upper
v 115 indiwiduals.

ected haplotype is found in 1 of 5345 Asian in
interval results in a frequency of DLDOB66, which is equivalent te approximately 1 in e

The selected haplotype is found in 4 of 2064 Cawcasian individuals within the database, with a frequency of 0.OD1305, Thus, the selected
haplotype occurs in approximately 1 in every 766 ind ing the 95% upper confidence interval results in a frequency of
vhich is equivalent to approximately 1 in ewv

e database, with a frequency of 0.002462. Thus, the selected

ected haplotype is found in 4 f1625 Hlspanlc
¥ % upper confidence interval results in a fre que

occurs in approximately 1 in e
thich is equivalent to approxima

elected haplotype is found in O of 118 Native American individuals within the database, with a frequency of 0.000000. Applying the
terval results in a frequency of 0.025068, which is equivalent to approximately 1 in every 40 individuals,

Oweries Performed: 25741

Tabular results display the
ancestries selected, number of
haplotypes in database
having data for the selected
loci, number of haplotypes in
the database matching the
entered haplotype, the
frequency, and frequency
upper bound (95%)

“Overall Database Summary”
gives statistics statements for
the total database and for each
ancestry selected

Blue links under “Number of
Haplotypes (with Selected
Alleles)” gives a pop-up
listing of haplotype searched
and matching haplotypes
from database
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Matching Haplotypes

US Y-STR. Database

Release: 2.2 | Last Updated: 01/24/2010

Haplotype Entered:

11,14 23

YGATAH4

Database Results:

Caucasian 14 11,14 23 12
Caucasian 14 11,14 13 249 24 11 13 13 15 12 12 19 15 17 23 12
Caucasian 14 11,14 13 29 24 11 13 13 15 12 12 19 15 17 23 12
Caucasian 11,14 12 12 12

e Pop-up screen shows haplotype entered, ancestry searched,

database results of matching haplotypes, and ancestry in which the
matches were found

NLJ
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Number of Queries Performed

Database Usage Statistics: 2008 - 2010
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® Since the release of the US Y-STR Database in January 2008, over 31,000
database search queries have been performed, an average of over 800 per
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Publicizing the Database

An announcement of our intentions to create a consolidated Y-STR
database was published in Promega’ s September 2006 issue of
Profiles in DNA

An announcement of the database’ s availability and its web location
was published in Applied Biosystems’ February 2008 issue of Forensic
News

An article formally announcing the database, including a description
of its development and composition, a solicitation for additional
samples, and SWGDAM’ s recommendations for use was published in
Promega’ s March 2008 issue of Profiles in DNA

NCFS designed a brochure specific to the US Y-STR Database that
solicits for additional data and/or samples for our own processing,
and provides contact information




PROFILES 1N DNA

Estimates of the
frequancy of a
particuar Y-5TH
hapiotype depend
upon the size of the
database used. Thus,
large databases of
mulkHocus ¥5TR
haplotypes nead to

Y-STR DATABASES

Creating and Managing Effective ¥-STR Databases
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COPAPILATION AND MANAGEMENT OF A COMPREHENSIVE LS. Y-5TR
REFERENCE DATABASE
By Jack Ballantyna and Lyn Fatalitls

When the DNA proflle of & known suspect o vieim matches e DNA profile fram
cfime se2ne evidzncs, the ndkduzl B "Noiuded” 35 & potential source of that
eyidence. In the 1.5, tha EtI'E'I'EU'I af the matzh s most often E‘IF(E'ES-EG 853
statistic that describes the 2stimated frequancy of accurence of the ONA profile

In unrslated Individuals within varlous population groups. Due to he lack o
rzcombinatian slong most of the length of the ¥ chromosome, Y-5TR kel & not
statlztially Independent of one ancther {nilke standard autosomal STR markars) and
are colrnerited a5 sxandzd napiotypes of Inked marksrs. Therefore, mMUtplicatin
of single4ccus allzle fraguencles 1o obiain estimatzd Y-5TR haplohyps frequencies
15 ot apprapriate. &n estimation of the frequency of ccourenaa of & partkukar Y-STR
haplotyp2 necsssltates the use of a counting mathod, which, with the limited sizes
of dalabases avallable, produces an estimate that depends entirely upon the ske
of the databasa usad. Thus, langs databases of multHocus Y-5TR haplotypes need
10 be generated to maximie the problty of ¥-5TR avidence.

A lafgs comprehensive Europeantased Y-5TR database |5 malntained by the
Irgtitute of Legal Medicing, Charté—Unkersty Madizne Barlin jwww, st org).
However, altcugh a subsst of this database comprises the SWEDAM care b, It
Is =55 uzaful for fraquency estimatss from haplotypes that have been generated
using the two most popular commenzial kits 0 the U.S., namely the PowerPles® ¥
Systamistl and AmpFISTR® ¥l PCR Amplification KIE There are prasently four
cnling ssarchable Y-5TR hapktyps databasss bassd N the Unitsd Ststes and
Intended for forens ke use. Three are malntalined by commerclal vendars: Rallagsns,
Iriz., Promegs Corparation ard Applied Blosystems, Inc. The fourth 1s maintained
by the Universlty of Arlzona. The Matlonal Certer for Forarsk: Sckenes (NCFS) also
malrtains & Y-5TR database that will scon be svallable online, Thess databasss
differ In the number of Y-5TR markers and Indiduals representsd (Tabl 1),
although all posssss the SWGDAM core kocl, However, these databases are
sorewhat limited Inthe numbsr of Individuals and bol profiled, which sometimes
IImilts thalr aperational usefuness. For example, the blggest US Desed database
comprlses hapkotypes from 4,623 Individuals, By combining data from thess 1.5,
dstabazes, & much rger L5TR database of approdmatel 16,000 Indhiduals can
be creatsd (Table 1), r=sulting In 3 slgnificant Increase in the prabative value of
Y-ETR evklence. Also, mergng e NOFS snd Unlversty of Arkons datsbases wil
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Tabk 1.Cuwrrent US -Bmed ©-5TR Databasas.

PROFILES In DMNA

Wumbsrof  Humber of
Agunny LAL Markers Samph
Mational Caner for Forensio Scknca To bs datenminsd T8 1,308
Unhvarsty of Artzons ittt amiad s béoss) arteons oLy = knakdar, st php 38 2,518
Apiisd Blosystars wewnt 2Pl ech ospstams com ylertatabass) 17 3,561
Promaga Corporation wARRL MG, Do fachaary bools, plony, 12 4,004
Rslagura v il g o vl ASCAT | derdA coritant _idey_fro 11 4,623
Potantial Elzs of National ¥-5TR Datshasa 16,102

ncragse the number of Eﬂ'ﬂplE‘&

with =xbzrded Y-5TR kol haphiypss,
which may b2 of assistance to those
ntarested In develping e next
generation of Y-5TR muiples systems.

Estahlishing a national database that
ncorporates data from a mutitude of
S0UNCaE requires the Implementation
af a numbr of qualtty Indicator metrics,
Quality 3s5LraNce procedures must be
developad to gavern the sultabllity and
quality of data Trom dierss sources,
For examiple, it may be necessary for
donors of data o establish anahtical
prowsss by testing sarnally providsd
praficiency samples. Since each
commerzial kit or academic mutiplsx
system uses differant primer sets, it
will alzo be ezsential 1o enswre that
allele calls ars squivalent ragandless
af the multiplex system employsd,
rnpertantly, mengsd dats must be
purged of duplicats samples that have
bean subm ftted by the same doner o
rutiple datehesss,

o sffectively manage the data, 3 V-5TR
Database Corscrtium EDITFI”EEG of
datebase staksholders from
commarcial III]'HFIE'"E‘E. acgdemia, e
FEI and U.S. crime laborstories was
formed at the February 2006 A4S
mesting I Ssatfle (Table 2). 1t was
agreed that NCFS, @ program o the
Maticnal mstitute of Justios (1)
hostad by the Lniversty of Cantral
Flarkda, would maintain ard manags

1he consalldated Y-5TR database on
tehall of stakahaldars, The Matlonal
Irstiute of Justice ks funding this
effort. s 3 group, we are working 1o
collate exlsting Y-5TR data fom warous
commenchal and academic sourcas and
have enlistzd the ald of gaographically
divers= crima laborstores to fumish
addltional samples.

In sdditkon to the mmedists goal of
exparding the rumber of Individuals
In gach populatian group, arather key
component of the strategy 15 1o allow
continuous updating of sample
hapiotyps data using the same
samples. This ensuras that, as new
Y-2TR marksrs are developed, the
same samples would be retyped and
3 new extended haplolype wodld be
devaloped. Thus, ary Bboratory
nesding haplotype data for any

Table 2. ¥Y-5TR Datubass Consortum Membsrs.

combiration of ¥-5TR markers would
b served, The Natknal ¥-5TR
Datahase will be made avallable to
the LLE. farsnsic DA IIIZIHTI'IUI'IIt!,' wla
the Internst, along with tools for
obtaning Y5TR hapktype frequencies
with confidencs Intervals needed for
cakulsting matching o petarmity
pratabiliies. other features wil
Incide the ablifty to Inelde of axchide
zampled populatians, a report-style
printaut of the results, and Nedbliity
to choose Up to 76 Y-5TR marksrs
with the potential to search sddiional
Y-5TR markers as they bacomea
vallated and employed by the
forenslc community,

We expect that the consolldatsd
anline databass Wil b2 aessble to
users In he Fall of 2007,
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edition of Forensic News

please : Quantifiler® Duc DMA Quantification Kit Streamlines and Integrates the Forensic DNA Workflow

Applied Biosystems is
committed to expanding
communications and
customer satisfaction in
the human identity
testing community.
Forensic Mews is one step
in that directicn,

The Quantifiler® Due kit enables forensic laborateries te simultaneously
obtain a quantitative and gqualitative assessment of total human and human
male DMA in a single, highly sensitive real-time PCR reaction. This guides
selection of the optimal STR chemistry (autosomal, ¥-STR or miniSTR) and
streamlines workflow while increasing downstream analysis success rates,
Optimized to predict and improve performance with the AmpFISTR PCR
Amplification Kits, the GQuantifiler® Duo kit integrates the forensic DNA
workflow to maximize recovery of interpretable STR profiles from sexual

assault and challenging samples.
Stay connected and learn e P

maore about:

To learn more and receive your free Roadside Companion Kit, visit:
duc.appliedbicsystems.com

= Mew technigues being
implemented by your

colleagues
= Changes in DNA Now Available - The United States ¥-5TR Database
Erlﬂatlun P o ~ | OnJanuary 1, 2008 the United States ¥-5TR Database was launched,
e providing a searchable population database of close to 14,000 samples.
» Advances in forensic g*_—.-- = T o Funded by the Mational Institute of Justice and managed by the Maticnal
DMA and toxicelogy | = =T - = Center for Forensic Science [MCFS), the database is a compilation of ¥-
technology from Applied :: : :'._. :: STR data from the population databases of Applied Biosystems, Promega
Biosystems . Corporation, ReliaGene Technologies, the NCFS and the University of /NIJ
== - Arizona, The MCFS will be working in canjunction with many state National
= Applied Biosystems e laboratories, universities and commercial entities to expand the database / SR
workshops and product and add additional features such as an anline solicitation and proficiency
training courses being test for anyone who wishes to submit data. f

held in your region
For more information and to access the database visit: www.usystrdatabase.org




Y-STRH DATABASE

The US Y-5TR Database

By Lyn Fatolitis and Jack Ballantyne
Mational Centar for Forensic Science
Univareity of Cantral Flarida, Orlanda, Forida, USA

The Maticral Camter for Forensic Sciercs (MCFS), a program of the Naticral Instituts
of Justice hosted by the University of Central Flonda, in conjurction with the Y-STR
Consortium created at the American Academy of Forensic Science meeting in 2006
has created a large comprehensive Y-5TR refererce database of mare than
13,000 haplotypss, which is now available online at: wwwusystrd atabase. org
(Figure 1). The LS ¥-5TR Databasze, a searchable listing of 11- to 17-locus ¥-5TR
haplotypes, was developsd by combining data from NCFS with online databasss
maintained by the University of Arzona, Applied Biosystams, Inz., ReliaGens, Inc.,
and Promega Corporation (Figure 2

The databazs provides tools to obtain Y-5TR haplotyps frequenciss needed 1o
caleulate matching or patemity probabilities with confidance intervals. Cther
features inzlude the ability to simultanecusly upload multipls haplotypss for
searches directly from Genotyper® ard GensMappar® text files, the ability to
include or exclude sampled populations, and a reportstyle prirtout of the results.
Samples are divided into five forensically relevant ance striss: Africarsdmesrican,
Asian, Caucasian, Hispanic and Mative Amsrican.

US ¥-5TR Databane
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e e A o
(e [ (R iR

Deisd [ EvBAM YA TAZH

Figurs 1. The US Y-5TR Databess interface.
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The US Y-5TR
Database is a
comprehensive and
searchable Y-STR
reference database
containing more
than 13.000 11- to
17ocus Y-5TR
haplotypes divided
into five forensically
relevant ancestiias.

W PrOiTiEg . 0o
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The goal of the databass is to expand
cortinuougly the number of individuals
(M) for each ancestral group and
geagraphical leoation, MCFS is
currently creating quality assurancs
procedures to govemn the suitakility of
data solicited from diverse soumes for
inclusion in the database, including a
proficiency testing procedurs for labs
whio wish to contribute Y-5TR
haplatyp=s in the futurs, ensuring that
they can correctly genctyps samples.
Infermation about submitting Y-STR
data to sxpand the database will soon
b= accessible from the databass web
site,

It is importart to note that a numksr
of individual samples were sharsd
among the contributing data ssts. All
duplicats samples were removed to
ansure that sach sample in the
consolidated database is from a
unigue individual. Any population
group that did not contain at least
50 zamples was al=o removed. These
data reconciliation and recrganization
steps have resulted in the
consolidated LS Y-5TR Database
having slighty differsnt sample
numbsrs than those found in the

Y-STR DATABASE

4,000
3800
3,000
2800
2,000
1,500
1,000

S0

MU BEr OF SHMPES (M = 13,006)

curated databazes cumertly
maintained by the individual
caontributing institutions. This
population database is intended for
use in estimating haplatyps population
frequercies far forensic casswork
purpcess. All donors ars anorymaus,
and original electrophercgrams do not
exist in & curated fashion. All
submitting entities ars solsly
responsible for their data. In the svent
that details of a certain population
sample are requested via the judicial
process, the request will b= redirsctad
to the collaborating scisnfists and
their institutions.

= =
& &8 e
& o
& @

Figure Z. Data oontributers to the US Y-5TR Database, Releass 1.0,

SWGDAM is currently considaring
recommending the use of the
congolidated database for population
fraquency estimation in casswork. In
the reporting of matches, haplotyps
ssarches of the population databaszs
should be condustsd usirg all loci for
which results were obtained from the
avidentiary sample. In cases where
lezs infarmation is abtained from the
known sample, anly thase loci for
which results were obtainsd from koth
the krawn and svidentiary sample
should be used in the population
database search.

MARCH. 2005
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How to Contact Us

Mational Center for Forensic Science
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National Center
for Forensic
Science
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US Y-STR Database
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The US Y-STE Database

The Matiomal Center for Foremsic Science
(MCFS) in conjumction with the Y-5TF Con-
sorfium has created a large comprehensive
(-5TF. reference database that can be ussd
to obtain the Y¥-5TR haplotype frequencies
needsd %o calculate matching or patemity
probabilities with confidence intervals for
forensic casework purposes.

The ¥-5TF. Conscrtivem, formed at the 2006
American Academy of Forensic Scences
meeting in Seattls, Washington to effectively
manage the data and te aid in the develop-
mental design of the Dafabase, was com-
prised of database stakeholders from com-
mercial companiss, academia, the FBI and
US crime laboratories.

The U5 Y-5TR Database, a searchable listing
of 11- to 17-locus Y-5TE haplotypes, was
developed by combining data from MNCES
with the online databases maintaned by the
University of Arizona, Applied Biosysiems,
Inc., ReliaCene, Inc, and Promega Corpora-
Hon. By combining data from these US da-
tabases, a much larger Y-5TR database was
created, resulting in a sigrificant increase in
the probative value of ¥-5TE evidence.

Faelzase 1.0 of the US Y-3TR Database was
made available online to the forensic

commmanity  on Jammary 3, 2008 at
miww usvsirdatabase org and
wwwusvsirdatabase com and was initially
comprised of 13,906 Y-5TR hapletrpes

¥ T 5TH Calibis

U5 Y-ETR Databass Homepage! User Intatface

The user interface provides additional database in-
formiation via the links at the top of the pags, allows
users to enter haplotypes for database queriss by
gither sslecting alleles from the drop-down menus,
mianally entering alleles in the text boxes, or auto-
matically uploading muliiple haplotypes directly
from their genotyping soffware applicalions. It also
provides the ability to incude or excude sampled
populations and a report-stvle primtout of the resulis.
Samples are divided into five forensicallv-relevant
ancestrizs: African-American, Asian Caucasian, His-
panic, and MNafive American.

The objectives for the US Y-5TR Database are to ex-
pand confinnously the mumber of ndividunals (W) for
each ancestral group and geographical location and
o mcorporate improvements in design and function-
ality based on recommendations from users in the
field.

The current version of the Database Felsase
12, is comprised of 151%F haplotypes
SWGDAM has recommended that the TS Y-
STE Database be used for calculating Y-3TR
population frequencies. Since its release, there
have been ower 20,000 search queries per-
formed, an average of nearly 800 per maonth.
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MNICFS has developed a sample submission
protocel that imvites all forensic laboratories
and institulions to condrnibute data to the US
Y-5TE Database by first successfully com-
pleting a five-sample quality conirol exercise
and then typing samples from any specific
population group with any comumerdal kit
If you are interested in donating samples or
Y-5TR data, please contact us or visit the
Database website for more information.

How to Contact Us

HaZional Cander for Forensic Scanc
Uriveraity o Camiral Fzrida
PO, Bow 1EZ38T
Orlanco, FL 32818.2367

Phone: 407-B25-4041

Faxz 407-823-4042

WL sy strd atabase.ong




Legal Medicine 12 (2010} 289-2495

Contents lists available at ScienceDirect

Legal Medicine

journal homepage: www .elsevier.com/locate/legalmed

US forensic Y-chromosome short tandem repeats database

Jianye Ge *™*, Bruce Budowle*®, John V. Planz ", Arthur ]. Eisenberg®®,
Jack Ballantyne <, Ranajit Chakraborty *°
* Department of Forensic and Investigative Genetics, University of Worth Texas Health Sdence Center, Ft Worth, TX 78107, USA

" Institute af nvestizative Genetics, University of North Texas Health Sdenee Center. Er Worth, TX 76107, USA
“National Center for Foremsic Science, PO. Box 162367, Orlando, FL 32816-2367, USA

NLJ

National
Institute
of Justice




Database Expansion / Data Solicitation

Created Sample Submission section on database website

— Created quality control competency testing procedure using liquid blood
samples donated by UNT for this purpose

— Certificate of Participation is issued to qualifying laboratories
— Sample submission template and information available on website
Solicitation for data was posted on our behalf by Lynne Burley of Santa

Clara County Crime Lab on the Yahoo group, forens-DNA, a technical
discussion group of forensic DNA technology

Updated U.S. Department of Justice and NCFS websites to solicit for
samples and / or data

Routinely make appeals for samples and data at all meetings,
presentations, workshops, etc.

Hired Research Technician to obtain and process samples in-house for
inclusion into the database




Certificate No.: 00010

DuPage County Forensic Science Center The National Center for Forensic Science
501 North County Farm Road University of Central Florida
Wheaton, IL 60187 12354 Research Parkway, Suite 225
USA Orlando, FL 32816-2367
USA

US Y-STR Database

Certificate of Participation

DuPage County
Forensic Science Center

has participated in the Y-STR Haplotyping
Quality Assurance Exercise

The alleles at all loci tested have been typed correctly
according to the published nomenclature and the
ISFG guidelines for Y-STR Analysis
(Int ] Legal Med 114 (2001) 305-309)

Granted: March 30, 2010

INLJ

Natiomnat
L. Institute
Jack Ballantyne, Ph.D. Lyn Fatolitis l of Justice
Associate Director (Research) US Y-STR Database Manager




QC Participants

To date, ten laboratories have requested and completed the QC exercise,

allowing submission of their haplotype data for inclusion into the database

IL State Police Crime Laboratory

Jan Bashinski DNA Crime Laboratory, CA Department of Justice
Orange County CA Sheriff — Coroner, Forensic Science Services
State of Connecticut Forensic Science Services Laboratory

County of Santa Clara CA Crime Laboratory, Office of the DA

CA Department of Justice, Sacramento Crime Laboratory

WA State Patrol Crime Laboratory — Vancouver

Marshall University Forensic Science Center

AZ Department of Public Safety Central Regional Crime Laboratory
DuPage County IL Forensic Science Center

nstitute
of Justice



Users’ Feedback — Database Improvements

« Several changes and improvements have been made based upon
recommendations and suggestions from users in the field

Followed suggestions from the Santa Clara County DA Crime Laboratory
and the Centre of Forensic Sciences in Ontario to alter some of the
verbiage in the displayed results

Added a “News” section to the database homepage to allow for
announcements and updates to keep users informed

Created and validated an automatic haplotype upload interface, allowing
users to simultaneously upload multiple haplotypes directly from
Genotyper® and GeneMapper® text files for database searches, modeled
after Applied Biosystems’ Yfiler Database interface

Adjusted the > (greater than) and < (less than) queries of the database.
Rather than returning just exact matches, the query now returns all
alleles greater than or less than the entry and calculates these haplotypes
into the statistic statements.

nstitute
of Justice



...continued

Followed suggestions from the New Jersey State Police to add links to
database publications, to add verbiage clarifying the difference between
the US Y-STR Database and CODIS, to provide a single PDF download of all
database information contained on website, and to update the “Database
Descriptive Statistics” PDF to include additional information on the
discrimination potential

Followed suggestion from DNA Labs International to provide descriptive
statistics for all prior releases for court purposes

AFDIL alerted us to an automatic file upload error when uploading
multiple samples from GeneMapper ID-X, discovered table exported by
GMID-X is different than previous versions, worked with IT to fix the issue

Followed suggestion from Bruce Weir and John Buckleton and corrected
the formula used to calculate confidence intervals when an entered
haplotype is observed in the database

Received requests from numerous agencies to add mixture interpretation
/ deconvolution tools, recently added two to the website

of Justice



Areas of a Standard Normal Distribution

The table entries represent the area under the standard
normal curve from 0 to the specified value of z. o
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Clopper-Pearson Exact Confidence Interval

N 1000
X 1 H&P  0.00264 o ¢ Clformula was
p~ 0.001 0.00264 0.007368
C&P  0.00472 0 changed to Clopper-
0.00472  0.007368 ‘ y
p C&P PD (1.1) 2D (0.4000zeta-bin 1 “ta-bin 0 4000 HPD B(1.1' 0.00472 0 Pearson exact CI
0 0.0000  0.000198 0.095145 0 0 0 0.00472  0.003684
0.00002 00002 0000582 0.085094 0.000195 0.095145 0.00002 HPD B(0.4.0( 0.00058 0 formula
0.apnnA N nnne nANNGE? N ATFAnA 0 AAATR | 0 AR424 0 ANONA 0.00058  0.007368
0o ——PD(1,1) « Change came about as
[ :’:’_gzg a result of discussions
ggE || ——HPD B(1,1) With Bruce WEir and
0.0 | | -~ “HPDB(0,4,000) John Buckleton who
: ! ——PD(0,4,000 . .
0t . \ | ( ) provided us with an
0.00 = 1 |
0l = 5 i excel spreadsheet to
0.00 X |
00 | perform the more
0.0( \ .
0.0 i\ correct calculations
0.0( AN .
oo e . ————— . « Spreadsheet was
U.U[ 0.000 0.002 0.004 0.008 0.008 0.010 a o
0o ) incorporated into the
0.0¢ | | | database on March 26,
0.00uad U_Uigd U.UUBUTZ U UUdbad U UE43U0 | U SUELYT U UUU4G
0.0005 0.0902  0.006133 0.007813 0.090318 0.917925 0.0005 2010 NIJ
0.00052 00963 0006248 0.007069 0096451 0.925738 0.00052 Fedlsd
0.00054 01025 0006355 0.006395 0102699 0.932807 0.00054 CEv-T

0.00056 01089  0.006456 0.005783 0.109054 0939204 0.00056
0.00058 0.1153 0.00655 0.005237 0.115509 0.944831 0.00058
0.0008 01219  0.006638 0.004738 0122059 0950228 0.0006



Clopper-Pearson Exact Confidence Interval

Clopper, C.J. and E.S. Pearson, The use of confidence or fiducial intervals illustrated in
the case of the binomial. Biometrika (1934). 26: p. 64-69.

3 E D (L— p,)" =0.05

k=0

The formula is the cumulative binomial distribution for all values from 0
matches to k matches given a database size of N and a frequency of p.
Since N and k are fixed after a search, the goal is to determine the p at
which 95% of the observations are expected to be more than k, and 5%
of the observations (the 0.05 in the formula) are expected to be between
0 and k. This program increases p by small increments until this balance
point (~95% of the possible comparisons expected to give you >k
matches, and ~5% expected to give you k or fewer matches) has been
reached. By finding what amounts to a left-hand 1-sided 95% confidence
interval (i.e., the lower limit) for the distribution of possible matches given
the frequency p (all as it relates to the k and N observed from the
search), this then also provides an 95% upper limit for p. Beyond that
point, it is considered too unlikely that a haplotype with a more common [NIJ

Institute

frequency would give so few matches.




Exact vs. Normal Confidence Intervals

100 1 0.01 0.026 0.029 0.047
2 0.02 0.043 0.047 0.062

10 0.10 0.149 0.159 0.164

1,000 1 0.001 0.0026 0.0029 0.0047
2 0.002 0.0043 0.0048 0.0063

10 0.010 0.0152 0.0162 0.0169

10,000 1 0.0001 0.0003 0.0003 0.0005
2 0.0002 0.0004 0.0005 0.0006

10 0.0010 0.0015 0.0016 0.0017



Frye Hearings on the National Y-STR Database
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SUPERIOR COURT OF THE STATE OF CALIFoagg ilJED

COUNTY .
“HFFE!@'&E G&JURT OF CALIFORNIA

IN AND FOR THE COUNTY.OF PLACER |
46 2010

CLERK
... Deputy

DEPARTMENT THREE - HON. MARK 5. CURRY, JUDGE

THE PEOPLE OF THE STATE OF Case No.: 80594

CALIFORNIA COURT RULING DENYING
- DEFENDANT’S MOTION TO EXLCUDE
Plaintiff, "EVIDENCE OF DNA TESTING AND
) STATISTICAL CALCULATIONS.
VS. .

e T Tt M et et S S S

STEVEN WESLEY MISZKEWYCZ,

- Defendant

“Specifically, he contends that the statistical analysis applied in this case is faulty
because of an unreliable or unknown data base used to formulate the statistics ”

National
Institute
of Justice
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contrary evidence to support his claim.
In conclusion, upon review of Ms. Caser’s testimony, which

the court found to be persuasive, and the literature provided to

the Court concerning the U.S. -YSR date base and the

statistical calculations used, the Court is satisfied that

accepted scientific procedures and principals were properly used

in this case. Accordingly, the defendant motion to exclude

evidence of DNA evidence is denied.

Dated this le‘Day of Bugust tm__f)

MA S¥ CURRY
JU OF THE SUPERIOR
CQURT




Frye Hearings on the National Y-STR Database

State of Kansas v Gonzalez

Judge Pokorny, Seventh Judicial District for the
District of Kansas, Douglas County, KS

Challenge that over a period of six months the
frequency of the evidence/suspect haplotype
changed from 1/2717 to 1in 1786

4 October 2010: found that Y-STR database is fit
for purpose and motion to deny/exclude Y-STR
haplotype evidence denied




Future Goals of the US Y-STR Database

« To continue to solicit data and / or samples from forensic
laboratories in an effort to expand continuously the
number of individuals (N) for each ancestral group and
geographical location, plan updates approximately every
6 months if samples are available

e To continuously incorporate the suggestions and
recommendations received from users to improve the
design and functionality of the database to better serve
the needs of the forensic community

e Funding/Location??




2 person Mixed Y-STR profile 5

IV\IV\IH\I\IV\

No. of possible haplotypes = 2", where n = no of (hon 385) loci
exhibiting two alleles (as opposed to one) = 24 = 16

No of haplotypes = 2" x (k(k + 1)/2) where k = no of 385 peaks
a database search (N = 5000) reveals that 9 of the 16 haplotypes
have been observed at least once:

acegh acegi acfgh acfgi adegh adegi adfgh adfgi
1 1 0 0 0 0 1 1
bcegh bcegi bcfgh bcfgi bdegh bdegi bdfgh bdfgi
0 2 1 1 0 0 1 1
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LR

V = acegh
S = bdfgi = 0.0034

RMNE/PE

RMNE/PE:

1.

Using only haplotypes OBSERVED in the database

Count how many times each of the possible haplotypes are

observed in the database, sum them, determine an overall

frequency and that constitutes the PI/RMNE.

Thus 10/5000 = 1/500 = 0.002 which, with the binomial 95% Cl, is =
0.00338 (1/296)

Then 1-Pl = PE = 1-0.0038 = 0.9962 (ie 99.6 % can be excluded)

Using all haplotypes whether or not they have been observed in

the database

However, what about the 7 haplotypes that could be

components of the mixture but whose presence has not been

accounted for?

National
Institute
of Justice
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« The 7 haplotypes could each occur with a
frequency of 3/N

—~ Thus7x3/N =21/N =21/5000 = 0.0042
« The Pl to take into account all possible

contributors to the mixture is 0.00338 + 0.0042 =
0.00758 (1/132)

- PE=1-0.00758 =0.99242 = 99.2%

« PE= 99.6% (observed possible haplotypes)
versus 99.2% (all possible haplotypes)




Pr (E'|H
p— Pr(E|HD)
Pr(E|Hd)

Hp = Prosecution hypothesis
= Mixture comprises (1 known + 1 unknown) OR (2
known) individuals

In this case assume = victim + suspect DNA comprises the
mixture, thus Pr (E|Hp) = 1

Hd = Defense hypothesis
= the mixture comprises DNA from 2 random
unrelated males




haplotype alleles count Pr (H,) (with binomial sampling
correction)

H, =victim acegh 1 0.0034

H, acegi 1 0.0034

H, acfgh 0 0.0006

H, acfgi 0 0.0006

Hg adegh 0 0.0006

He adegi 0 0.0006

H, adfgh 1 0.0034

Hg adfgi 1 0.0034

Hy bcegh 0 0.0006

A bcegi 2 0.0068

H,, bcfgh 1 0.0034

H,, befgi 1 0.0034

H,, bdegh 0 0.0006

H,, bdegi 0 0.0006

H,. bdfgh 1 0.0034

H,, = suspect bdfgi 1 0.0034

There are sixteen combinations of haplotypes that can NIJ
produce the evidence haplotype (e.g. H; + Hyg) L



Combinations of haplotypes that could

comprise the 2 person mixture

(1 +16)=(16+1) Pr=0.0034 x 0.0034 = 0.00001156
(2 +15)=(15+2) Pr=0.0034 x 0.0034 = 0.00001156
(3 +14)=(14+3) Pr=0.0006 x 0.0006 = 0.00000036
(4 +13)=(13+4) Pr=0.0006 x 0.0006 = 0.00000036
« (5 +12)=(12+5) Pr=0.0006 x 0.0034 = 0.00000204
(6 +11)=(11+6) Pr=0.0006 x 0.0034 = 0.00000204
e (7 +10)=(10+7) Pr=0.0034 x 0.0068 = 0.00002312
c (8+9) =(9+8) Pr=0.0034 x 0.0006 =0.00000204
> =0.00005308




LR Calculation:
1
{Pr[h’l] Pr(H16)+ Pr(H2)Pr (H15)+ Pr(H3)Pr(H14)+ Pr(H4)Pr(H13) + )
Pr(H5)Pr(H12)+ Pr(H6)Pr(H11)+Pr(H7)Pr(H10)+ Pr(H8)Pr(H9) )

LR =

= 1/(2 x 0.00005308)
= 1/0.00010616
= 9419
Thus the DNA profiling results were 9419 times
more likely if the mixture comprised DNA from the
victim and the suspect than if it came from two
random unrelated individuals

-1s this true? (random individuals chosen
from the database or might be expected to be
present in the database?)




RMNE versus LR and Unresolved Questions

RMNE =1in 296 or 1 in 132 (taking into account
unobserved haplotypes) males are included as potential
donors to the mixture

LR = DNA results are 9400 times more likely if the suspect
is admixed with the victim than if DNA from two random
males’ DNA is present (cf LR of 1/0.0034 = 294 for the
suspects haplotype if single source)

Population substructure correction added instead of or in
addition to, binomial sampling correction?

Denominator of LR

- Instead of haplotype frequencies some suggest use
frequency of pair wise haplotypes from database that
can explain the mixture versus all other pairs of
haplotypes that are possible

« (8)/(1/2 x 5000)(4999) = 8/12497500 = 0.00000064 (without
binomial correction)

« LR =1/0.00000064 = 1,562,000




Mixture Interpretation / Deconvolution

In early March 2008, NCFS entered into collaboration with the
Harris County Medical Examiner’ s Office (MEO) in Houston, Texas
in an effort to create a query for Y-STR mixture interpretation /
deconvolution

NCFS obtained approval from the Y-STR Consortium members to
send Y-STR data to Harris County MEO

Their scientists created the mixture tool using the supplied data
and the tool was supplied to NCFS for inclusion into the database

NCFS also received a mixture tool from the California Department
of Justice, tool was validated and added to the database

We are currently working to add one additional tool to the
database supplied by the lllinois State Police Crime Lab




US)

-STR

US Y-STR Database

Release: 2.2 | Last Updated: 01/24/2010

Select Alleles

Input Haplotypel(s) From Your File B AEG == TR )

Mixture Analysis Tools

The Mixture Analysis Tools are provided as a service to the forensic community. NCFS has not performed extensive validation of these tools
and therefore the presence of a tool does not necessarily imply the endorsement of the method by NCFS. The software tools compute the
possible haplotype contributors to a forensic casework Y-STR mixture and provide a count of how many times these haplotypes are found in

the Database.

Prior to use in any criminal and/or civil case matter, users will need to conduct their own validation of the software and/or independently
confirm the results on a case-by-case basis. Instructions for use are included in each program. Click the links below to open the desired
program and enable macros. The California Department of Justice mixture tool gueries only full Yfiler haplotypes within the Database,
Release 2.2. The Harris County mixture tool gqueries all samples within the Database, Release 2.2.

« California Department of Justice ¥-Mix Database Filter Tool

+ Harris County Institute of Forensic Sciences Y-Mixture Tool

Y-STR Mixture Tools were added to the database website on
June 20, 2010

Users can select the tool that best suits their needs and the tool
opens in a new window.

NLJ

National
Institute
of Justice



CA DOJ Y-STR Mixture Tool

Instructions: Y-Mix Database Filter 1.1
1. Interpret your mixture to determine the alleles of possible contributors.
2. Using the drop-down menus, enter the interpreted alleles into the table on the "Profile” worksheet.
Maote: If the list of alleles for a locus is interpreted as possibly incomplete {i.e., not representative of all possible contributors),
the locus should be left blank.
Za. Ifan allele in the mixture is not present in the list below the table, enter it as a "Mew Variant” prior to entering it into the table.
A "wild card” entry (e.g.. 999) could instead be used when there are multiple mixture alleles not present in a locus’ list.
Click on the button-macro "Compare the mixture to the database.”
This will filter the database. leaving only those haplotypes that would be included as possible contributors to your mixture.
4. Counts of non-excluded haplotypes (k) and database sizes (M} are summarized in the table.
5. K you wish to view the filtered list of non-excluded haplotypes, click on the button-macro "Wiew the filtered list."

Y-Mix Database Filter 1.1

Proceed to Profile.

[
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Harris County MEO Y-STR Mixture Tool

Harris County Institute of Forensic Sciences Y-Mixture Tool

To use the template:

Locus

Allele 1
Allele 2
Allele 3
Allele 4
Allele 5
Allele 5
Allele 7
Allele 8
Allele 9
Allele 10

Enable Macros when opening the file
Enter in all alleles required for the profile to generate statistics
o For locus DYS385, always enter in two alleles even if there is only one occurrence. For example, if the profile at locus DYS385 is 14, enter in 14 for allele 1 and 14 for allele 2.
o Alleles must be entered from shortest (lowest) to largest (highest)
If the analyst is generating statistics for a single source sample, use the single source search button, if the analyst is generating statistics for a mixture sample, use the Mixture Search button.
A button will pop up to indicate that the search is complete.
The statistics will be shown at the bottom of the tab/worksheet.

Disclaimer: The author of this software disclaims all warranties and conditions either expressed or implied, statutory or otherwise, in connection with use. User
assumes full responsibility for quality control, testing, and determination of suitability for intended application or use. Author makes no warranty of fitness fora
particular purpose and shall not be liable for any claim of damages resulting from loss of data, use of equipment, or for any special, incidental, indirect or consequential

damages arising out of or in connection with the use or performance of this software.

DYS456 DYS3891 DY 5390 DYS3891 DY 5458 DYS19 DYS385 DYS393 DYS391 DYS439 E?g‘lgggg DYS392 YGATA H4 DYS437 DYS438 DYS448
Single Source Mixture
Search Search
c Frequenc 96% U r Confidence
Statistics S = =l
(95% upper CIl) Interval
African American 3128 in 6160 profiles 0520277 1 in 2
Asian 442 in 950 profiles 0496982 1 in 2
Caucasian 3306 in 6763 profiles 0.500750 1 in 2
Hispanic 1465 in 3343 profiles 0455049 1 in 2
Mative American 585 in 983 profiles 0625803 1 in 2
Total 8926 in 18199 profiles 0.497730 1 in 2

User Instructions: When typing in alleles_enter them in sequential order, entering the first allele in the Allele 1 row, the second allele in the Allele 2 row, etc.

If an allele falls outside of the allelic ladder range for a locus, enter in a < and the smallest recognized allele or a = and the largest recognized allele as appropriate
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“The test of all
knowledge is
experiment.
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of scientific
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Richard Feynman




Contact Information

Jack Ballantyne

University of Central
Florida, Orlando, FL

UNIVERSITY :';3-_ jballant@mail.ucf.edu

0T
CENTRAL
FLORIDA
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