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™ Order this document
Nafure 1985 Mar 7-13;31 4{6006).67-73

Hypervariable 'minisatellite’ regions in human DNA.
Jeffreys AJ, Wilson V, Thein SL

The human genome contains many dispersed tandem-repetitive 'minisatellite’ regions detected
via a shared 10-15-base pair 'core’ sequence similar to the generalized recombination signal
{chi) of Escherichia coli. Many minisatellites are highly polymorphic due to allelic variation in
repeat copy nurber in the minisatellite. A probe based on a tandem- repeat of the core sequence
can detect many highly variable loci simultaneously and can provide an individual-specific
DNA 'fingerptint' of general use in human genetic analysis.

PMID. 3856104, UL 85137919
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Nature 1985 Jul 4-10;31 6(6023).78v9

Individual-specific ‘fingerprints' of human DNA.
Jeffrays AJ, Wilson V, Thain SL

Simple tandem-repetitive regions of DNA (or 'minisatelites’) which are dispersed in the human
genome frequently show substantial length polymorphism arising from unequal exchanges
which alier the number of short tandem repeats in a minisatellite. We have shown previously
that the repeat elements in a subset of human minisateflites share a common 10-15-base-pair
{bp) 'core' sequence which might act as a recombination signal in the generation of these
hypervariable regions. A hybridization probe consisting of the core repeated in tandem can
detect many highly polymorphic minisatellites simulfaneously to provide a set of genetic
arkers of general use in human linkage analysis. We now show that other variant (corejn
probes can detect additional sets of hypervariable minisatellites to produce somatically stable
DNA 'fingerprinis' which are completely specific to an individual (or to his or her identical twin)
and can be applied directly fo problems of human identification. including parenthood testing.

PMID, 2989708, UL 85240582
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Nature 1985 Oct 31-Nov 6;317(6040).818—9

Positive identification of an immigration test-case using
human DNA fingerprints.

Jeffrays AJ, Brookfisld JF, Semeonoff R

The human genome cortains a set of minisatellites, each of which consists of tandem repeats of a
DNA segment containing the ‘core' sequence, a pufative recombination signal in human DNA.
Multialielic variation in the number of tandem repeats occurs at many of these minisatellite loci.
Hybridization probes consisting of tandem repeats of the core sequence detect many
hypervariable minisatelfites simultaneously in human DNA, to produce a DNA fingerprint that
is compietely individuai-specific and shows somatic and gerniline stability. These DNA
fingerprints are derived from a large number of highly informative dispersed autosomal loci
and are suitable for linkage analysis in man, and for individual identification in, for example,
forensic science and paternity testing. They can also be used fo resolve immigration disputes
arising from lack of proof of family relationships, To illustrate the potential for positive or
inclusive identification, we now describe the DNA fingerprint analysis of an immigration case,
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Nafure 1985 Dec 12-18;318(6046).577-9

Forensic application of DNA 'fingerprints’.
Gill P, Jeffreys AJ, Werrett DJ

Many highly polymorphic minisatellite loci can be detected simultaneously in the human
genome by hybridization to probes consisting of tandem repeats of the ‘core’ sequence. The
resulting DNA fingerprints produced by Southern blot hybridization are comprised of multiple
hypervariable DNA fragments, show somatic and germline stability and are completely specific
to an individual. We now show that this technique can be used for forensic purposes; DNA of
high relative molecular mass (Mr) can be isolated from 4-yr-old bloodstains and semen stains
made on cofton cloth and digested to produce DNA fingerprints suitable for individual
identification. Further, sperm nuclei can be separated from vaginal cellular debris, obtained
from semen-contaminated vaginal swabs, enabling positive identification of the male
donor/suspect. It is envisaged that DNA fingerprinting will revolufionize forensic biclogy
particularly with regard to the identification of rape suspects.

PMID: 3840867, Ul 86065421
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Forensic Scf Int 1992 Sep;56(1).65-T6

Identification of the skeletal remains of Josef Mengele by
DNA analysis.

Jeffreys AJ, Allen MJ, Hagelberg E, Sonnberg A
Department of Genetics, University of Leicester, UK.

There has been considerable confroversy over the identity of the skeletal remains exhumed in
Brazil in 1985 and believed to be those of Dr Josef Mengele, the Auschwitz ‘Angel of Death'.
Bone DNA analysis was therefore conducied in an attempt to provide independent evidence of
identity. Trace amounts of highly degradgd human DNA were successfully extracted from the
shaft of the femur. Despite the presence of a potent inhibitor of DNA amplification,
microsatellite alleles could be reproducibly amplified from the femur DNA. Comparison of the
femur DNA with DNA from Josef Mengele's son and wife revealed a bone genolype across 10
different loci fufly compatible with paternity of Mengele's son. Less than 1 in 1800 Caucasian
individuals unrelated to Mengele's son would by chance show full paternal inclusion. DNA
analysis therefore provides very strong independent evidence that the remains exhumed from
Brazil are indeed those of Josef Mengele.
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J Forensic Sci 1994 Mar;39(2).526-31

The use of minisatellite variant repeat—-polymerase chain
reaction (MVR-PCR) to determine the source of saliva on a
used postage stamp.

Hopkins B, Willlams NJ, Webb MB, Debenham PG, Jeffreys AJ
Cellmark Diagnostics, Oxfordshire, England.

In this paper we report the identification of an individual using the MVR-PCR technique on
DNA extracted from single and multiple discs (3 mm) punched from a licked stamp attached to
an envelope. The individual's code was successfully and uniquely matched to one already
present within a database of 500 MVR codes which had been generated in a separate laboratory.
The exercise illustrates the suitability of MVR-PCR for forensic samples and demonstrates the
power of this rapid and novel identification system.

PMID: 8195763, UL 94253784
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CELLMARK

DIAGNOSTICS

Contact Us

Customer Service
For forensic imquiries, DINA testing, and private
biological stain testing.

Loma J. Osburn
Forensic Customer Service Representative
losburn@cellmark-fabs.com

Sales & Marketing

Timothy ). Stacy
Director of Operations
tstacy(@cellmark-labs.com

John Paul Jones
Technical Marketing Specialist
jiones@celimark-labs.com

Personnel
Roseann Zaner
Humarn Resources Administrator

rzaner@cellmark-labs.com

For general information, please cafl
{-B0O-UJSA LABS (872-5227).

Cellmack Disgnostics, Inc.
20271 Goldenrod Lane, Suite 101 Germantown, Maryland 20876 USA
1-800-USA-LABS, 301-4284980, Fax: 301-4284877

Cellmark Diagnostics, huc. is a subsidiary of Litevodes Corpotation
© 1999 Cellmark Disgnostics, Inc.
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Company Profile

Cellmark Disgnostics is the recognized world leader in DNA
FINGERPRINTING One of the first laboratories in the world
to offer DNA identity testing, Cellmark Diagnostics opened in
1987 using the revolutionary technology developed by the
geneticist Sir Alec Jeffreys at the University of Leicester in
the United Kingdom. Jeffreys® probe technology includes the
application of multilocus probes (MLPs) in biological
relationship cases and single-locus probes (SLPs) in both
criminal and biological relationship case work. MLP
technology remains the most powerful discrimination tool
available in resolving biological relationship cases. Cellmark is
proud to be accredited by the American Association of Blood
Banks (AABB) for biological relationship testing,

Cellmark has continued to play a promineat role in providing
a variety of services to law enforcement agencies and
government crime laboratories. The Combined DNA Index
System (CODIS), which is administered by the FBI, serves all
law enforcement agencies in the United States by providing &
national convicted offender DNA data base. In 1992,
Cellmark Diagnostics was the first company to offer data
basing services to state law enforcement agencies. Cellmark’s
data basing clients have included the states of South Dakota,
Oregon, Wyoming, New York and Nevada.

Celimark remains a leader in the application of innovative
DNA identity technology. Celimark was the first forensic
DNA laboratory to use Short Tandem Repeat (STR) PCR
testing for human identification of casualties in the 1951
Persian Gulf War, In 1999, Cellmark Diagnostics began
processing casework with the STR fluorescent detection
system that uses the 13 CODIS loci that the FBI has
designated as the standard in the forensic DNA community.
This technology permits Cellmark to process cases with the
most sensitive, discriminating tests available, and generate
results that can be entered directly into the National DNA
Indexing System (NDIS).

As a leader in its field, Cellmark was among the first
compames"to provide forensic DNA training to other
scientists from around the world, mcludmg a training course
dedicated speclﬁc.ally to the interpretation of RFLP DNA test
results. Cellmark Diagnostics continues today to respond to
invitations from regional and national forensic science and
criminal justice organizations to provide instructors for

hitp:/fwww.cellmark-labs.com/CompanyContent.itml
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workshops and training seminars. Ceflmark also provides
extensive consultation services for the establishment of new
DNA testing laboratories, including the delivery of turnkey
laboratory operations.

In recognizing its responsibility as a member of the criminal
justice community, Cellmark Diagnostics voluntarily initiated
the only forensic DNA laboratory program in the United
States offering a national pro bono DNA identification service
to indigent criminal defendants. Cellmark utilizes DNA
technology to analyze relevant physical evidence in up to six
pro bono cases per year.

Although many of these achievements are known only to
members of the legal and scientific communities, recent highly
publicized criminal cases at Cellmark have propelled the
science of DNA testing in general, and Cellmark Diagnostics
in particular, into public awareness. These include the O.J.
Simpson case, the JonBenet Ramsey case, and the Unabomber
case. Celimark is proud to be recognized as a company known
for quality, dependability, innovation, and customer
satisfaction in the world of DNA identity testing.

Note: Cellmark Diagnostics, Inc. is a subsidiary of Lifecodes
Corporation. Located in Stamford, Connecticut, Lifecodes is
the leading manufacturer and worldwide supplier of DNA
products for human identity testing and transplantation.
Lifecodes and Cellmark Diagnostics are privately held and
employee-owned.

Cellmark Din Tne.
20271 Goldenrod Lane, Suite 101 Germantown, Maryland 20876 USA
1-800-USA-LABS, 3014284980, Fax: 3014284877

Cellmark Diagnostics, Inc. is a subsidiary of Lifecodes gngpﬂmuun
© 1999 Cellmark Diagnostics, Inc.

http:/fwww . cellmark-labs.com/CompanyContent. him!
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Forensic DNA Profiling

Our case history speaks for itself -
Let it speak for yow

+ America's mast experienced private forensic DNA
identity fab

¢ The most powerful identification technigues

1-800-USA-LABS available

- ~ * ASCLD/LAB accredited laboratory
i o Y. . « A wide variety of samples accepted for testing
aleah oS eoleazile | Experienced expert witnesses, skifled in

La e Saall UE e Joxd Lgs presentations to lay audiences

e Anunmatched record of successfu! litigation support

Pl
) . me Cellmark's court-qualified staff has vast experience giving
OSea 9"” 2galt alazsl - testimony that accurately describes the complicated DNA
+ iy ‘al Al gl i testing process in a clear and jargon- free style.

CEN PP PR A PP -1 + To support you in kitigation, Cellmark provides:
. . « Discovery materials
- okl fL"i daSsll » Courtroom testimony with your choice of the scientist
. - T assigned to your case or a Ph.ID. reviewer, or both
Slagleall @i alaht - ¥ « Extensive pre-trial consultation
a3 i | FER A ST S » Tllustrative materials to help explain DNA technology
= . to lay audiences
- PUPUN| PR Y- LA L ) P « Frequency caloulations using appropriate population
nodels

Sslag, Mg~ t
IFENERE=TEVRTN
jMCﬁJw|QbJS’b

sl ‘u:.JJ ¢ dibslong  fulenth
" . . Cellmark’s extensive experience in DNA paternity testing can
- dcesld S et g—“l'-” facilitate criminal investigations that rely on biological
o T o relationship evidence. Biological relationship testing can be
e &""” ¥l e used for pfoduct of conception cases resulting from rape or
Lo 4y o8t Aaua dl Jdow' Lgua | incest, and for missing person or “no body” cases. DNA tests
N oo - that assess the biological relationships between the donor of
ts2 | questioned evidence and the alleged relatives can be critical to
h successfully building or defending a case,

?JL_':-_A." L"'J ~ ul.x.a._a':.‘g! -
092 Aagd) — Lased Hlaze — | Our Technology

sl T | conad msintains state-of-the-art
s ./ identification testing capabilities.

Crimiral Investigations Using Biological
Reiationship Evidence
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International Quality
Assessment Scheme

Designed for the busy forensic DNA analyst.
» Results confirmed within 48 hours

« Tests available four times a year
« Up to 16 weeks to complete a test
« Choice of test samples ASCLD/LAB/PRC accredited

Cellmark Diagnostics’ International Quality Assessment
Scheme (IQAS) DNA Proficiency Test Program is a key
element for laboratory quality assurance. IQAS is designed for
all laboratories conducting forensic DNA analysis, regardless
of the techniques used. Whether your laboratory is performing
PCR, RFLP, or mitochondrial analysis, or your analysts are
performing casework or convicted offender database analysis,
. Cellmark's IQAS can help assure ongoing laboratory quality.

As forensics specialists, Cellmark not only understands the
technical standards required to enable your laboratory to
achieve and maintain the quality demanded by the forensics
discipline, we understand the demands that the profession
makes on individuals. So we provide more opportunities for
testing, more time for busy professionals to complete tests,
and much faster turnaround on test results.

The proficiency tests consist of simulated forensic evidence
case samples distributed four times a year. Test samples
congist of questioned bloodstain and semen stain evidence and
known samples of blood standards in the form of dried stains
or liquid blood. Correct answers are faxed to the subscriber
within 48 hours afier test results are received. A
comprehensive report is seitt within 3 months after the test
results deadline. This report lists test data from all subscribers
in tabular and graphic form, showing how your results
compare to other forensic laboratories.

1QAS is administered by Cellmark Diagnostics. The tests are
mamifsctured and distributed by Lifecodes Corporation, in
Stamford, CT. Al tests are manufactured and administered in
compliance with the DNA Advisory Board and the American
Society of Critne Laboratory Directors/Laboratory
Accreditation Board/Proficiency Review Committee
{ASCLD/LAB/PRC). Cellmark’s IQAS program is accredited
by ASCLD/LAB/PRC.

http:/fwww.celimark-labs. com/IQASContent htmi 772199
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CELLMARK

DIAGNOSTICS

1-800-USA-LABS

) Ladoed s o LEG] 3,53
. Adl ol

el il 33 85Y 9 JS B g3 -
SLStasaltde adlds b,
Gl Lawar s 3E, 8  g25
a5 Gl gl ) Lghiom T Juaj3g
« L oy B goll Byt

¥ 5 e il e il (s
prd s aila e diln b U
oo Aatlalt JSLAH el Yl
S e Mgl Gy ity oY1y
il gl Lal€a el 1 LES]
o2 ilaids 00155 35,501 i pa5
b S L s Ja s L]
- g Gl

3, i sl
L0 Al (o il Lghiln's
K

DS e daill T - ol s
el — allaalt — pesll — Clall

e

4 N
A8 )l o pad s Aadigl plm B

Bl andl -
Fldla J

s

http:/fwww cellmark-tabs. com/CompanyFrames. html

Convicted Offender Databasing

From backlog elimination to
complete outsourcing services.

« The largest, most experienced forensic BNA
testing laboratory

+ ASCLD/LAB accrediied laboratory

» Samples analyzed with 13 §TR Loci or 4 RFLP
lLoci

» Results provided electronicatly with
DatabankSTR or CODIS Lite!

» Highly experienced in analyzing convicted
offender samples

Every state has legislated the establishment of a2 DNA database
of individuals convicted of specific crimes. These databases are
maintained by state-run laborataories that produce DNA profiles
on forensic samples. After the samples are analyzed, the results
are forwarded to the FBI's Combined DNA Index System
(CODIS). Although state databases are in various stages of
development, by providing information about a larger pool of
convicted offenders through access 1o other state databases,
the CODIS program has already hefped to solve many cases.

Setting up a database takes time — time that state lab and
information systgms people rarely have. Whether your state
needs short-term help to eliminate a backlog or is interested in
outsourcing the entire process, Cellmark Diagnostics can make
the process far simpler and more efficient than doing it in-
house. Cur adherence to ali published guidelines for CODIS
databasing, strict chain of custody procedures, and unmatched
technical expertise assure high-quality results.

As the most experienced private DNA identity laboratory,
Celimark

has analyzed thousands of convicted offender samples from
different law enforcement jurisdictions. Cellmark accepts
bloodstains, liquid blood, buccal swabs, and extracted DNA
for CODIS analysis. )

Cellmark uses the techniques required by the forensic
community for the analysis of felon samples. Analysis is
performed using the 13 core STR loci or the 4 RFLP loci.
Results are provided electronicalty in CODIS—compatible
format using DatabankSTR and CODIS Lite! Printed copies of
data, electropherograms, lumigraphs, and other laboratory
documentation are available to clients. Copies of our chain of
custody procedures, QA procedures, and SOPs are also

77299
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ORCHID CELLMARK

DNA testing trusted worldwide.

3,
ﬁ! " LAUNCH LIVE CHAT
WITH OUR CUSTOMER SERVICE REPRESENTATIVES, http ://www.orchidcellmark.com/ paternity.htmi

WHICH TEST IS RIGHT FOR YOU?
AT HOME TEST" . LEGAL TEST

COLLECTION

Referred to as "curiosity test”, the at-
home kit provides answers when you
just need to know

Results in.3-to Sbusiniess days (for: -

routine-tests) from when. the Iast sample RESULTS
1s recelved .

Pravides court ready answers that may
used to resolve custody disputes and
legal matters

Positive test results are rnutlnely 99.9% ANSWERS Positive test results are routineiy 99.9%
ar higher

or higher
PRICE : Cos'_ts $525

* The AABB does not accredit for non-chain of custody testing at this .'aborarory or any other
laboratory,

Establishing a Chain of Custody creates a paper trall to ensure the DNA sample has not been
tampered with during each step of the process to ensure. This includes verification of

government issued photo Idf for each aduit tested, photo of each party tested, and signature for
each aduit tested.

HOW IT WORKS
DNA paternity testing involves the scientific determination of whether a tested individual can be
the biological father of a child or not. It is an important and highly personal matter which affects
a number of Individuals, most importantly, the child. Orchid Cellmark is very sensitive to this
and understands the impertance of an accurate, confidential and tmely service.
There are two major kinds of DNA paternity tests; a legal DNA paternity test and a home DNA
patermnity test. The resuits of both tests are equal in terms of accuracy however only the court
ready test result can be used in a legal matter. This is due te differences in the chain of custody
procedures at the time that the specimens are coltected.
While painless cheek swabs are the “specimen of choice", nen-standard specimens can be
tested, with equally accurate results.
With a routine turnaround time of 3-5 business days from the date of recelpt of the last sample,
you will not have to wait a long time to get an answer,
Your results will either state a probability of paternity which is routinely 99.99% or higher or
0.000%.

_We are ready to help when you are ready to proceed ...

-
u.:l.iLc‘aY IRFAVAR- ”)L.JL,Ji)..SJmLGm}a‘_,sLJJLaJ.‘.MS)um
ablcasl il gelly (g oot o L) 31,850 2800 el Jubont a5 LT ()
U.La-‘t.n.aj‘&d:;dlu }"Io_.\_'hba;l.as.a&ll.udl&m}j (u—d.‘.u‘).” dh&mm)w}”j
400 s)l Aasadl flaxd andeg . dwal dke I 3o o '“‘g.d1r;§l_a-_d|iaLnT3..‘..=.u.d.|ua._d
Alall e Juade 5,3
Blalt 2 pdeo Arady bal 35 ¥ 1 o id ] o o B35 081 Aanad! Juloe' i ( ¥)
).Sﬁj/%‘\ °\4.u.u.u31
OV0 draru Mg Adliaail ilgarlly, 'lﬁ'y Y44 ola i 4_._,1J3.1|4a.¢..1'|&¢z_,u.15_1(?)
1)')'3_\
- e abif A )L-L,MPMH”JIMU.J:&EM(QJ

-

hhttp://www.ncbi.nim.nih.gov/htbin post/Entrez/query?uid=3856104&torm=6&db=m&Dopt=b 7/2/99



ORCHID CELLMARK

DNA testing trusted worldwide.

ORCHID CELLMARK

DN A testing irusted worldwide.

aAccredited

LA iadn sty ot fave ol dccreditations

W ENATL THIS PAGEge PRINT THIS PAGE
Home > Crchid Cellmark Paternity Testing Services > Frequently Asked Questions: Paternity Test Results

PATERNITY TESTING

RESULTS

1. How long does the test take?

2. at wil results indi ?

3. Will Its Be Ac In Court?

1. How long does the test take? . _
The results of a routine DNA paternity test take 3 business days or less from the time the last
sample is received in our DNA testing laboratory.

2. What will the results indicate?

The results will provide a probability of paternity of either 0.00% or 99.9% or greater. For a
more detailed explanation of how to interpret a DNA paternity report, click here.

3. Will Results Be Accepted In Court?

Due to the fact that Orchid Celimark is a fully accredited laboratory, the results of a Court Ready
DNA paternity test can be used in any legal matter and will be accepted in a court of law,
assuming the Chain of Custody form was completed in accordance with Orchid Celimark's strict
Chain of Custody guidelines, The results of a Curiosity test will not be accepted in any legal
matter.
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