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Fore

word

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
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al committees collaborate in fields of mutual interest. Other international organizations, governmen
n-governmental, in liaison with ISO and IEC, also take part in the work. In the field of infermatid
logy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

tional Standards are drafted in accordance with the rules given in the ISO/IEC DirectivesPart 2.

ain task of the joint technical committee is to prepare International Standards:“Draft Internation
rds adopted by the joint technical committee are circulated to national bodies for voting. Publication 4§
rnational Standard requires approval by at least 75 % of the national bodies €asting a vote.

bn is drawn to the possibility that some of the elements of this document-may be the subject of pate
ISO and IEC shall not be held responsible for identifying any or all such-patent rights.

C 19794-14 was prepared by Joint Technical Committee ISQ/IEC JTC 1, Information Technolog
mmittee SC 37, Biometrics.

C 19794 consists of the following parts, under the genefal title Information technology — Biometric da
ange formats:

rt 1: Framework

rt 2: Finger minutiae data

brt 3: Finger pattern spectral data

rt 4: Finger image data

bt 5: Face image data

bt 6: Iris image data

rt 7: Signature/sign time series data
bt 8: Fingen pattern skeletal data

bt 9: Vascular image data

Ehed by the respeclive organization 1o deal with particular fields of technical aclivity. ISO and JE|C

I
n

S

fa

— Part 10: Hand geometry silhouette data

— Part 11: Signature/Sign processed dynamic data

— Part 13: Voice data

—  Part 14: DNA data
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Introduction

In the last 20 years, forensic molecular genetics has evolved from a rapidly developing field with changing

technologies into a highly recognized and generally accepted forensic science.

Forensic genetics using deoxyribonucleic acid (DNA) profiling comprises a number of important applications.

Examples are the investigation of biological stains to obtain evidence for the presence of an
hose available at DNA databases administrated by legal enforcement agencies. These also”inc
esting, and disaster victim identification.

The purpose of this document is to define a standard for the exchange of human DNA identification d
record and conformance criteria.

[his data interchange format standard is based on DNA data from forensjc DNA typing techniques
standardized and most commonly used, namely STR profiling and. 6ther DNA typing techniques
standardized by scientific bodies for the purpose of discriminating between individuals.

Note that the purpose of this data interchange format is to emable the exchange of DNA data from

systems, not to impose any constraints on the specific DNA typing system/technique to be used.

ormats are listed as references.

imited to — encryption of data transfers.and/or storage.

alleged

perpetrator at a crime scene by comparing the genetic profiles from crime scene samples of human grigin, to

ude the

dentification of unknown corpses in the context of both natural death and of crime, immigration, paternity

ata. The

standard defines DNA attributes and a data record format for the exchange of DNAdata. It includes 4 sample

that are
that are

different

Where existing DNA data exchange formats have been<teferenced in the preparation of this documept these

Standard profiling systems exploit the non-coding tegions of DNA that are referred to “junk DNA”. The¢ coding
[egions are deliberately avoided in order to\'maintain the privacy and civil rights of the donor. However,
national data protection and privacy legislation may impose special security safeguards, such as — but not

© ISO/IEC 2013 — All rights reserved
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Information technology — Biometric data interchange
formats —

Part 14:

NA _AdAata

N7 v At

I Scope

[his part of ISO/IEC 19794 specifies a data interchange format for the exchange, of DNA data for
dentification or verification technologies that utilize human DNA.

t will provide the ability for DNA profile data to be exchanged and used for comparison (subject to
regulations) with DNA profile data produced by any other system that is based on a compatible DNA
echnique and where the data format conforms to this part of ISO/IEC 19794.

[his part of ISO/IEC 19794 is intended to cover current forensiec DNA profiling or typing techniques
pased on short tandem repeats (STRs), including STRs enythe Y chromosome (Y-STRs), as
mitochondrial DNA.

A\ single DNA data record for a subject may require data.resulting from more than one of these differg
echniques. This part of ISO/IEC 19794 enables data.for multiple DNA techniques to be presented in
record for a given subject.

[his data format has been prepared in light of engoing efforts to reduce human involvement in the prd
enrolment and comparison) of DNA. In anticipation of the data format requirements for automat
echniques this part of ISO/IEC 19794 will describe a format for both processed and raw (electrophore
Hata. Extensible Mark-up Language:(XML) encoding of the data is used to specify DNA data interch
normative XML Schema Definition((XSD) specification is provided in Annex B.

This part of ISO/IEC 19794-is*hot intended for any other purposes than exchange of DNA for b
Verification and identification-of individuals, in particular does not exchange medical and other health
nformation.

P Conformance

Applicationsyelaiming conformance with this part of ISO/IEC 19794 shall be capable of presenti
biometric \data as defined by this standard. Minimum conformance shall require the ability to
exchange) and extract interoperable DNA biometric information.

person

privacy
profiling

that are
well as

ent DNA
a single

cessing
ed DNA
ic) DNA
ange. A

iometric
-related

g DNA
transmit

3—Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (including any amendments) applies.

ISO/IEC 19794-1:2011, Information technology — Biometric data interchange formats — Part 1: Framework

ISO/IEC 19794-1:2011/Amd.2, Framework for XML encoding

© ISO/IEC 2013 — All rights reserved
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4 Terms and definitions

41
allele
one member of a series of possible alternative forms of a DNA sequence found at a particular genetic location

4.2
chromosome
structure within the cell that bears the genetic material as a linear strand of DNA

NOTE Human cells consist of 23 pairs of chromosomes.
4.3

deoxyribo nucleic acid

DNA

complgx molecule found in virtually every cell in the body that carries the genetic information from one
genergtion to another

4.4
DNA profiling or typing
technique used by scientists to discriminate between individuals by examining variations in their DNA

4.5
locus
unique| physical location on the DNA molecule and the plural of locusis)loci

4.6
mitochondrial DNA
mtDNA
small gircular DNA molecules located in structures used to provide energy to the cell (mitochondria)

NOTE Their small size and abundant nature make them particularly useful when examining small or much damaggd
biologidal material. It can be used to trace maternal linéages as it is only inherited from one’s mother.

4.7
power| of discrimination
potential power of a genetic marken.or-set of markers to differentiate between any two people chosen at
random

4.8
short fandem repeat
STR
short sequences of DNA that are repeated numerous times in direct succession

NOTE The number of repeated units may vary widely between individuals and this high level of variation makes
STRs particulagly:useful for discriminating between people.

4.9
Y chromosome
organized structure of the DNA molecule containing male-specific DNA only

410
Y-STR
STR regions found in male specific DNA on the Y chromosome only

NOTE It can be used to trace paternal lineages as it is male specific and only inherited from one’s father.

2 © ISO/IEC 2013 — All rights reserved
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4.1

electrophoretic data

raw profile data output from a profiling system that is used to measure the number of allele repeats at a
specific loci

412
mobile processing unit
fully functional DNA laboratory which is mobile

13
rapid DNA unit
self-contained device which automates all DNA analysis processes and produces a DNA profilesquidkly (e.g.
~1 hour)

b Abbreviated terms

DNA DeoxyriboNucleic Acid
MtDNA Mitochondrial DNA
S5TR Short Tandem Repeat

Y-STR Y chromosome STR

b DNA format specification
5.1 Overview

The DNA record format specified in this document is a structural definition used to exchange DNA data. This
ormatted data shall contain the DNA identificgtion data. In conformance to the regulations describgd in the
SO/IEC 19794-1, a DNA record should be-specified upon the definition of the BDIR or may be embgdded in
he biometric data block (BDB) of a CBEFF-compliant structure (BIR).

When referring to the objects of a fecord, they are grouped into three data structures (field, block and|record).
A field denotes the elementary, one to store data. There are two kinds of fields: simple and combined field. A
simple field contains only onetsimple data object and a combined field contains one or more fields which may
be a simple or a combined‘one. One or more data fields can be grouped together into a data block. The part
consisting of several uniquely named components (data fields and blocks) forms a data record.

A\ whole DNA record,according to the BDIR structure is depicted in the Figure 1.

© ISO/IEC 2013 — All rights reserved 3
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Figure 1 — The"'DNA Record Format

6.2 Data Conventions
6.2.1 | Unknown field value

A field|value labeled by the identifier “Unknown” shall be used to denote the information encoded in this field fis
not yef determined.

6.2.2 | XML Encoding
The framework fopXML encoding is dealt with in the document ISO/IEC 19794-1:2011/Amd.2. The XML

encoding schemma for DNA data enclosed in the Annex B of this document is in compliance with the
specificationsinithe parts-overlapping XML framework (ISO/IEC 19794-1:2011/Amd.2).

6.3 The CBEFF Header

The structure of a BDIR consisting of one mandatory General Header and one or more representation parts
should be used to describe a DNA record.

The biometric data record represented using the DNA record format may be embedded in the biometric data
block (BDB) of the CBEFF patron format in compliance with ISO/IEC 19785-1:2004. If a CBEFF header is
used, the following specifications apply:

The CBEFF patron format requests to specify both CBEFF_BDB_format owner and
CBEFF_BDB_format_type as mandatory items in the CBEFF Header.

4 © ISO/IEC 2013 — All rights reserved
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The CBEFF_BDB_format_owner shall be specified by the CBEFF biometric organization identifier issued by
the CBEFF registration authority to ISO/IEC JTC1/SC37. This value is the sixteen bit value 0x0101.

The CBEFF_BDB_format_type shall be specified by the CBEFF BDB format type identifier assigned by
ISO/IEC JTC1/SC37 to this DNA record format. This value is the sixteen bit value 0x0008.

Complete CBEFF header information required for coding is given in ISO/IEC 19794-1.

6.4 Content of a DNA schema

5.4.1 Structure of a DNA Record General Header

The DNA Record General Header block consists of 7 fields as shown in Table 1. The data fields listead in the
irst column in Table 1 are described in more detail in sections 6.4.1.1 —6.4.1.7.

Table 1 — The DNA Record General Header

Field Item Type Valid values Map,dﬁto')ry / Optional
Format Identifier string "DNA" Mandatory
Version VersionType |\I\//||?rj]<())rr==i(’>) Mandatory
Communication . "Request",
Direction string "Answer" Mandatory
Sending Party PartyType < Mandatory
Receiving Party PartyType < Mandatory
"Gll, "GM", llGRll,
i . llIIl, |IIMII, IIIRII,
Entity Type string "0" "OM". "OR" Mandatory
llUll, "UM", IIURII
Date ?Dnd T|m¢ of Data dateTime - Mandatory
rocessing

5.4.1.1 Format Identifier

he format identifier for DNA data shall be the string "DNA".
5.4.1.2 Version

[his versionsnumber shall consist of major version number and minor revision number. The format given in
SO/IEC.19794-1:2011/Amd.2. The version number of this part of ISO/IEC 19794 shall be major versign 3 and

minor.révision 0.

54.1.3 Communication Direction

The communication direction field shall indicate whether this message contains a request or an answer to a
request. This field shall be a string

Table 2 — Communication Direction

Description Value
Request "Request”
Answer "Answer"

© ISO/IEC 2013 — All rights reserved 5
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6.4.1.4 Sending Party

Data to describe the sending party shall be used PartyType and it consists of Nationality code, Name of the

Entity,

Name of the Person in charge (Sender).

Table 3 — Party Type

Field Item Type Description
Nationality Code string ISO 3166-2 code of the party
Name of the Entity string The name of the Entity
Name of the Person string The name of the Sender/Receiver

6.4.1.9 Receiving Party

Data t
Name

6.4.1.6
The ern
there 4

with vg

6.4.1.7

b describe the receiving party shall be used PartyType (Table 3) and it consists, of Nationality cod
pf the Entity, Name of the Person in charge (Receiver).

Entity Type
tity type is either a "Government lab" (G), "Industry lab" (I), "Other Iab™(O) or "Unknown lab" (U). Als
re "Rapid DNA unit" (R) and "Mobile processing unit" (M) per eac¢h entity. This field shall be a strin
|ueS Of either IIGII, IIGMII, IIGRII’ lllll’ lllMlI’ lllRll’ "O", IIOMII’ IIORII, "Ull’ IIUMII’ IIURII‘

Date and Time of Data Processing

The date and time of data exchange. This field shall be stated in Coordinated Universal Time (UTC). Th

format
date a

6.4.2

For ed
"Reprs

nd time of data processing not data capture. This-field shall be the XML built-in type "dateTime".
Representation Metadata

ch profile there is a "Representation®.and this block is split into the "Representation Metadata" ar
sentation Body". The representation)metadata provides metadata regarding the data exchanged.

Table 4 — Representation Metadata

given in ISO/IEC 19794-1:2011/Amd.2 shall be used for any absolute time values. This field encodgs

1

O

e

© Mandatory /
Field R Item Type Valid values .
,-O Optional
Sample Collection Date dateTime - Optional
Samiple Category string See Table 5 Mandatory
Sample Cellular Type string See Table 6 Mandatory
Sample Typing Technology string See Table 7 Mandatory
. . . Rnown"or
Specimen Contributor string "Unknown" Mandatory
Sample Collection Method string - Optional
Sample Collection Location string - Optional
Sample CoIIe.ctlon Geo- GeolocationType - Optional
Location
Pedigree Tree PedigreeTreeType - Optional

© ISO/IEC 2013 — All rights reserved
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6.4.2.1 Sample Collection Date

The date the sample was collected. This field shall be stated in Coordinated Universal Time (UTC). The
format given in ISO/IEC 19794-1:2011/Amd.2 shall be used for any absolute time values. This field shall be
the XML built-in type "dateTime".

6.4.2.2 Sample Category

The Sample Category field shall represent the category which the DNA sample belongs. This shall be a string

/alue

Table 5 — Sample Category

Value
Arrestee
Claimed Biological Child
Claimed Biological Father

Claimed Biological Mother

Claimed Biological Sibling
Claimed Biological Spouse
Actual Biological Child
Actual Biological Father
Actual Biological Mother
Actual Biologieal Sibling
Actual Biological Spouse
Adoptive Biological Child
Adoptive Biological Father
Adoptive Biological Mother
Adoptive Biological Sibling
Adoptive Biological Spouse
Convicted Offender
Forensic, Unknown

Insurgent

Known Suspected Terrorist
Maternal Relative

Missing Person

Paternal Relative

Suspect, Known
Unidentified Living
Unidentified Dead

Victim, Known
Detainee
Other
Unspecified

NOTE Some of the entries in this table(e.g. detainee, arrestee, convicted offender) may have different meaning in
different jurisdictions.

© ISO/IEC 2013 — All rights reserved 7
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6.4.2.3 Sample Cellular Type

The Sample Cellular type field shall represent the origination cell type from where the sample was extracted.

This shall be a string value.

Table 6 — Sample Cellular Type

Value

Blood

Bone

Buccal Cell

Commingled Biological Material

Hair

Saliva

Semen

Skin

Sweat/Fingerprint

Tissue

Tooth (including Pulp)

Other

Unknown

Unspecified

6.4.2.4 Sample Typing Technology

The Sample Typing technology field shall represént the technology utilized to type the DNA sample. This shall

be a sfring value.

Table '7— Sample Typing Technology

,-\%\ Value

STR

Y-STR

mtDNA

Electropherogram

User Defined Typing

6.4.2.&1 Specimen Contributor

An indicator whether the identity of the specimen contributor is known or not. This shall be a string value.

Table 8 — Sample Source Indicator

Description Value
Specimen contributor is known "Known*
Specimen contributor is unknown "Unknown*

© ISO/IEC 2013 — All rights reserved
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NOTE For example, this may be useful in the case of an unidentified living, the sample is collected from the individual.

In the case of a missing person, the sample may not come from the person claimed missing.

6.4.2.6 Sample Collection Method

The description of the method used to collect the sample. This field shall be a string.

NOTE For example, in case of the sample "hair", it is gathered from suspect directly, or it is picked up from the crime

scene.

5.4.2.7 Sample Collection Location

The location where the sample was collected. This is a string denoting, e.g. houses, buildings ‘and/q
hddresses, etc.

5.4.2.8 Sample Collection Geo-Location

The GPS coordinates of the location the sample was collected. This supports\processing of larg
Hisasters. This consists of two float values. The former is lattitude, and the latter is longitude in WGY
Seodetic System) 84 respectively.

Table 9 — Sample Collection Geo-Location (GeéoLocationType)

Field ltem Type _ O Notes
Lattitude float + for north, - for south
Longitude float + for East, - for West

5.4.2.9 Pedigree Tree

[his field might be repeated to enable the developmient of a full pedigree tree. A pedigree tree must
east one member. Genetic data should be cansistent with the information provided. Pedigree trees

[ree may have one or more unidentified nodes representing the unknown.

Table 10 — Pedigree Tree

r postal

e scale
b (World

have at
greatly

support the identification of a missing person-or the identification of victims of mass disasters. Each Redigree

Field N Item Type Valid values Note
Pedigree Tree 1 - repeats number of pedigree tree
PdgrTreeType
Pedigree Tree n

Table 11 — Pedigree (PdgrTreeType)

N4

}A Field Item Type Vel Note
values
Pedigree ID string - A unigue identifier for the pedigree
Pedigree Member 1
PdgrMbrType - repeats number of pedigree member
Pedigree Member N

© ISO/IEC 2013 — All rights reserved
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Table 12 — Pedigree Member (PdgrMbrType)

Field Item Type | Valid values Note
Pedlgre(IaDMember integer - A unique integer within the pedigree
If a specimen is associated to the pedigree
node, then the specimen ID should be
specified and be included in the specimen
— section-of the-pedigree-importfile—Pedigree
Specimen [D string Length <= 24 nodes that have specimens associated are
considered “typed”. If no specimen is
associated to the pedigree node, then the
node is considered “untyped”.
Mother ID integer ) If MotherlID is present, then the FatherID
must also be present
Father ID integer ) If FatherID is present, then the MotherID
must also be present.
Pedigree Member strin "Known" or Known.orUnknown
Status 9 "Unknown"
Gender string "Male o'r' Male or Female
Female

6.4.3 | Representation Body
6.4.3.1 DNA Typing Data

Table 13 — DNA Typing Data

X .
Field Type \\//::"1 Mandatory / Optional
RN u
Date and Time of Analysis dateTime - Optional
Batch ID string - Mandatory
DNA Profile ID string - Mandatory
Kit ID string - Mandatory
Lab _Certification LabCertType - Mandatory
Scope-of Accreditation SOAType - Mandatory
Mandatory when
. communication direction
Request Type string ) equals to "R", otherwise
Optiomat
Mandatory when
Result strin ) communication direction
9 equals to "R", otherwise
Optional
Error Message string - Optional
Supplementary Message string - Optional

10 © ISO/IEC 2013 — All rights reserved
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6.4.3.1.1 Date and Time of Analysis

The date and time of data Analysis. This field shall be stated in Coordinated Universal Time (UTC). The

format given in ISO/IEC 19794-1:2011/Amd.2 shall be used for any absolute time values. This field s
dateTime type (xs:dateTime).

hall be a

6.4.3.1.2 Batch IDAnN identifier for the batch within which the DNA type was analysed. The Batch ID shall

be a string.

IOTE If the Batch 1D is ||n|(nnwn1 the efring should be "lUnknown"

5.4.3.1.3 DNA Profile ID

5.4.3.1.4 KitID

he Annex C. Kit ID.
NOTE If the Kit ID is unknown, the string should be "Unknown".
5.4.3.1.5 Lab Certification

The Lab Certification field means quality status of the dab: The lab may have multiple va
Certifications). The Lab Certification field means quality“status of the lab. The lab may have
validations (Certifications).

Table 14 — Lab Certification (LabCertType)

An identifier for the Kit used. The Kit ID shall be a string. Some examples of the DNA analysis Kits are

The sending party’s unique identifier for the DNA profile being exchanged. DNA Profile ID shall be a stfing.

listed in

idations
multiple

b

Field Item Type, Q\ Valid values Notes
%)

LabCertification string See Table 15 Repeats # certification

Table 15 — Lab Certification Value

\@ ’ Values

No validation
ISO/IEC 17025 certification
GLP validation
AABB certification
ISO/ILAC Guild 19 accreditation
Unknown

Unspecified

6.4.3.1.6 Scope of Accreditation

Scope of Accreditation describes the certification scope of the laboratory that processed the DNA. More than

one scope of certification is permitted.

Table 16 — Scope of Accreditation (SOAType)

Field Item Type Valid values Notes

ScopeOfAccreditation string See Table 17 Repeats # accreditation

© ISO/IEC 2013 — All rights reserved
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Table 17 — Scope of Accreditation Value

Value

Nuclear

Mitochondrial

Database

Other

Unenacified
RSPpeciHea

The field shall allow more than one value to allow the full certification status of the laboratory’ to he

represented.

6.4.3.1.7

This figld has been reserved for specifying legal constraints and regulations. This field shall be defined as
string With the following values:

Request

Table 18 — Request Type

6.4.3.1.8

A comparison result denotes that an unidentified or a reference DNA type is transmitted to oth
parties databases for\matching and/or comparison. If matches in a search with this unidentified or refereng
DNA type are found{with the corresponding reference or unidentified DNA type in other parties‘ database
these matchesaré called a matching/comparison result. A result is only valid when the Communicatig
Directipn is "A*(anhswer). This field shall be a string with following values:

N
Field Item Type Valid value§ Os‘ Notes
RequestValue RequestValue See Table 19
UserDefined UserDefinedType See Table 44
Table 19 — Request Value
‘\@rﬁe
DataSubmission
DataSubmissionAndSearch
Search
UserDefined
Result

Table 20 — Result Type

a

ST o ¥

Field Item Type Valid values Notes
ResultValue ResultValue See Table 21
HitUserDefined UserDefinedType See Table 44
UserDefined UserDefinedType See Table 44

12
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Value

UnableToProcess

NoHit

HitUserDefined

UserDefined

5.4.3.1.9  Error Message

5.4.3.2 DNA Typing

5.4.3.1.10 Supplementary Message

his field contains a string of additional information or comments.

Table 22 — DNA Typing

An error message indicating an inconsistent DNA type, a matching and/or communication’ failure
ncluded in the field. This shall be a string.

Field Item Type vvalﬁahQ Mandatory / Optional
Mandatory when sample typing
STR DNA Profile LocusType - technology field equals to
"STR", otherwise Optional
Mandatory when sample typing
Y-STR DNA Profile LocusType - technology field equals to "Y-
STR", otherwise Optional
Mandatory when sample typing
mtDNA Data miDNAType - technology field equals to
"mtDNA", otherwise Optional
Mandatory when sample typing
Electropherogram technology field equals to
Data EPGType ) "Electropherogram", otherwise
Optional
User Defined VendorSpecificDataType - Optional

5.4.3.2.1

STR DNA Profile

Table 23 — LocusType

S5TR DNAtype shall be represented by LocusType. LocusType consists of Locus information.

Eield

ItemType | Valid values

Notes

Locus information

LocusInfoType -

Repeats # Loci

See Table 24

s to be

Locus information shall be represented by LocusIinfoType and it is consists of Locus header and Allele call.

© ISO/IEC 2013 — All rights reserved
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Table 24 — Locus Information (LocusinfoType)

Field Item Type Valid values Notes
Locus header LocusHeaderType - See Table 25
Repeats # Allele call

Allele call AlleleCallType -

See Table 26

L <l ball k. taocl bl Ll <l 1 it it £ Nl £ 1 | | N [N f
OCUS 1CautTl oliail YU TUPITOUTIICU Vy LULUOTTTCAUTT T yMG diTu TU LUTTOTolo UT TNATTIC UT TULVUO TTTATATT, TNUTTTVTCT

allele dall, and Status.

Table 25 — Locus Header (LocusHeaderType)

Field Item Type Valid values Notes ‘\,'\v
Name of Locus string - See Annex D. DNAoei
marker
"Normal",
Status string "Ellcl)‘flgtggsrlr?ir;e g see description{_bgelow the table
"NotAnalysed"

The status “Normal” indicates there is no problem.

The status “Silent Allele” indicates no allele is found.

The status “Not determined” indicates the precise call is not definitive.

Finally|the status “Not Analysed” indicates the locus is not analyzed.

Allele ¢all header shall be represented by AlleleCallType and it consists of Operator and Allele call numbers.

Table 26 —Allele Call (AlleleCallType)

77 \*
Field Item Type Valid values Notes
“Equal“,
Operator strin "LowerLimit’,
P 9 "UpperLimit",
|lRangell
Allele call number#1 float always
Allele call nqumber #2 float Only f?r the OE?erator
Range

The ngmeofdocus marker can be referenced at Annex D. DNA Loci

6.4.3.2.:2— Y-STR DNAProftie

Each Y-STR locus call shall be represented in LocusType. The name of marker of STR loci are listed in
Annex D. DNA Loci.

6.4.3.2.3 Mitochondrial DNA data
Despite the maturity of mtDNA sequencing as an analysis tool, there remain differences in interpretation. To
accommodate the differences in how mtDNA types are derived (differences from reference), the interpretation

issue is avoided by dividing the control region into 2 regions (even though HV3 exists) to ensure any
insertions/deletions/C-stretches are included. This method enables any receiver of the data to use it in the
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way they are accustomed (either use the full sequence or interpret the full sequence by their method). The
resultant data use would be then fully consistent with the receiver’s database and enable processing.

— Mito Control Region 1: Defined as inclusive of HV1, starting at 16024 and ending at 16569. The string
length shall be 546 characters.

— Mito Control Region 2: Defined as inclusive of HV2 and HV3, starting at 1 and ending at 576. The string
length shall be 576 characters.

Table27—Mitocondrial DNA-data{mtBNAType)
TaoT 7

Field Item Type Notes e
Mito control region 1 string See Table 28
Mito control region 2 string See Table 28
Mito DNA Quality 1 string
Mito DNA Quality 2 string

The table below shows the character values established by the Interpational Union of Pure and|Applied
Chemistry for DNA base type measurements. The valid sequence alphabet’is "A", "T", "C", "G" and the¢ IUPAC
ambiguity codes. Although not in the table below, the character "U? is-6ften used to represent the ghemical
Hegradation of "C". Any location that does not have a value shall be(Set to zero (0).

Table 28 — Character Values established by IUPAC

IUPAC Value 0" Definition

Guanine

®

Adenine

Thymine

Cytosine
G, A
T,C
AC
GT
G, C
AT

ACT

GT,C

G CA

G,AT

G,AT,C

Deletion

Z|lO|lK|lw|lT|S|oo|X|Z2|<|000|4|>
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6.4.3.2.4

Electropherogram data

An electropherogram is a plot of results from an analysis done by electrophoresis automatic sequencing.
Electropherograms may be used for deriving results from: genealogical DNA testing, paternity testing, DNA
sequencing, Genetic fingerprinting.

Table 29 — Electropherogram data (ElectropherogramType)

Field Item Type Valid values Note
Flnnfrnphnrngrnm Data FD(?.Typn - See Table 30
Reference Elljeacttaropherogram EPGRefType ) See Table 41
Elef:trophero.gram Data for EPGmitoType See Table 42
Mitochondrial sequence
For the electropherogram, these four data shall be included as raw data
— Time and Fluorescence Strength Data
— Time and Base Pair Correspondence Data
— Panel Data
— Bip Data
Table 30 — Electropherogram Data (EPGType)
Field Item Type “_ | Valid values Note
Time and Fluorescence
Strength Data TFSDType - See Table 31
Time and Base Pair
Correspondence Data TBRCType ) See Table 34
Panel Data PanelType - See Table 36
Bin Data BinType See Table 38
Locus |Wave Information cénsists two data, "Time and Fluorescence Strength Data" and "Time and Base Pagir
Corregpondence Data".
"Time and Fluorescence Strength Data" expresses the pair of Fluorescence detection peak height and time.
Table 31 — Time and Fluorescence Strength Data (TFSDType)
p:\‘ Field Item Type Valid values Note
RurmiNamme stritg =
Sample File Name string -
Electropherogram
Dye Data ElectropherogramDyeDataType - See Table 32
Electropherogram Repeats number of
Time Data 1 time data
- ElectropherogramTimeDataType
Electropherogram See Table 33

Time Data n

16

© ISO/IEC 2013 — All rights reserved


https://standardsiso.com/api/?name=49b9e29b61cbc9e7a0111b4620d16075

ISO/IEC 19794-14:2013(E)

Table 32 — Electropherogram Dye Data (ElectropherogramDyeDataType)

Field Item Type Valid values Note
Dye name 1 - name of dye color
string
Dye name n repeats number of dyes

Table 33— El I Time Data (EI I TimeDataType)

Field Item Type Valid values Note (\'\‘3

Time in the run integer -

fluorescence strength
- repeats numbér of dyes

for dye 1

float

fluorescence strength

for dye n

Time and Base Pair Correspondence Data" is usually produced in«the electrophoresis analysis. Sjnce the
blectrophoresis can only detect time and peak strength, size markerS.are utilized. From the electrophgrogram
Df the size markers (which can be regarded as "the reference¢sample"), the correspondence betwgen time
hnd Base Pair is calculated. "Time and Base Pair Correspondence Data" is the result of this calculation, which
contains the time and base pair correspondence.

Table 34 — Time and Base Pair Correspondence Data Type (TBPCType)

Field ltem Type"~ Valid values Note
Run Name string -
Sample File Name string -
Correspondence repeats number of
Data 1 correspondence
. CorrespondenceDataType
Correspondence See Table 35
Data n

Table 35 — Correspondence Data (CorrespondenceDataType)

/)9\?(1 Item Type Valid values Note
Time in the run integer -
Base Pair Size float -

Loci Call Information consists two data, "Panel Data" and "Bin Data".

Both Panel Data and Bin Data are used to determine allele call from the electropherogram. "Panel Data"
expresses a set of bin definitions for one or more loci. This includes the dye colour and correct amplicon size
range. It also includes the electrophoresis peak height ratio, which range must be accepted as a call. "Bin
Data" expresses the amplicon size range. Each locus call (repeat number) is defined.

© ISO/IEC 2013 — All rights reserved 17
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"Bin D

18

Table 36 — Panel Data (PanelType)

Field

Item Type

Valid values

Note

Primer Set Name

string

Panel Allele Data 1

Panel Allele Data n

PanelAlleleDataType

repeats number of alleles

See Table 37

T AY
Fable-37—Panet-Alete Data{PanelAlleleBataFype)

Field Item Type Valid values Note
Locus Name strin ) locus name such as
9 D8S1179
Dye name string ) Dye used to analyze this
locus
Minimum Allele Size float -
Maximum Allele Size float -
Noise Ratio float 00-10 | Indicateswhich strength is
analyzed as valid call

Table 38 — Bin Data (BinType)

hta" expresses the amplicon size range. Each locus call (repeats numbers) is defined..

Pair Size

Field Item Type Va{i@\\/alues Note
Primer Set Name string
Bin Locus Data 1 Repeats number of Bin
Locus Data
... BinLocusDataType
Bin Locus Data n See Table 39
Table 39 —Bin Locus Data (BinLocusDataType)
Field ,&Eem Type Valid values Note
Locus Name strin ) Locus name such as
9 D8S1179
. Repeats number of Bin
Bin Call Data 1 Call Data
BinCallDataType
Bin Call{Data n See Table 40
Table 40 — Bin Call Data (BinCallDataType)
——  Field item-Type—|Valid-values—|—— Nete
Allele Call AlleleCallType - See Table 26
Average Base Pair Average Base Pair Size for
: float - :
Size this call
. L Maximum minus deviation
Minus Deviation float - from the average base pair
Base Pair Size rag P
size
Plus Deviation Base float ) Maximum plus deviation from

the average base pair size
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For the reference electropherogram data,the ' Time and Fluorescence Strength Data' shall be included as raw

data

— Time and Fluorescence Strength Data

Table 41 — Reference Electropherogram Data (EPGRefType)

Field

Item Type

Valid values

Note

Time and Fluorescence
Strength Data

TFSDType

See Table 31

For the purpose to express electrophoresis data for mitochondrial sequence data, "Time (in the n
Fluorescence Strength Data" and "Dye assignment for base data" is required. "Dye assignment for ba
represents correspondence Dye name and Base type. Thus it should have two fields, "Dye hame" an

un) and
5e" shall
d "Base

ypell'
Table 42 — Electropherogram Data Mitocondrial Sequence Data (EPGmitoType)
Field Item Type Valid values| ~ Note
Time and Fluorescence
Strength Data TFSDType - See Table 31
Dye assignment for Base 1 Repeats # IUPAC value
DyeBaseAssignType
Dye assignment for Base n See Table 43
Table 43 — Dye Assignment for-Base (DyeBaseAssignType)
Field Item Tyﬁﬁ\ Valid values Note
Dye name string -
Base type string IUPAC value See Table 27
5.4.3.2.5 User Defined DNA Data
[his item shall be defined updn-the Table 44.
Table 44 — User Defined DNA Type Data
_~Field Item Type Valid values Note
TypeCode string -
Data base64Binary - Base 64 Encoding

© ISO/IEC 2013 — All rights reserved
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Annex A
(normative)

Conformance Testing Methodology

A.1 Overview

This ¢
transm
metad
record

The of
tested
necesy
standq
modali
the 1S(
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interch|
metho

This n
and te
the co
ISO/IE

art of ISO/IEC 19794 specifies a biometric data interchange format for storing, recording,\arn

hta contained in a header record. This annex establishes tests for checking the correctness of th

jective of this part of ISO/IEC 19794 cannot be completely achieved until biometfic, products can K
to determine whether they conform to those specifications. Conforming implementations are
ary prerequisite for achieving interoperability among implementations; therefére there is a need for

D/IEC 19794 requirements (covering the most critical features), so that'ithe conformity results producg
test suites will reflect the real degree of conformity of the implementations to ISO/IEC 19794 da
ange format records. This is the motivation for the development of this conformance testin
jology.

C 19794.

20

itting one or more DNA representations. Each representation is accompanied by modality:specific

rdized conformance testing methodology, test assertions, and test procedures-as applicable to specifj
ties addressed by each part of ISO/IEC 19794. The test assertions will Cover as much as practical pf

brmative annex is intended to specify elements of conformance testing methodology, test assertions,
5t procedures as applicable to this part of ISO/IEC 19794.For this edition of this part of ISO/IEC 19794,
ntent of this annex will be available as a separate ddcument (Amendment), to supplement this part pf

d

e
a
a
C

d
a
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Annex B
(normative)

DNA XML Schema

This annex including the example of a DNA XML Schema shall be customized and synchronized in conformity

ith the rules and definitions set by ISO/IEC 19794-1:2011/Amd.2 (XML Encoding Framework)
K?xml version="1.0" encoding="UTF-8"?>

Kxs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema" xmIns="http://standards.iso.org/iso-iec/19794/-14/ed-1"
mins:dna="http://standards.iso.org/iso-iec/19794/-14/ed-1" xmIns:cmn="http://standards.iso.org/iso-iec/19794/-1/gd-2/amd/2"
argetNamespace="http://standards.iso.org/iso-iec/19794/-14/ed-1" elementFormDefault="qualified" attributeFormDefault="unqualifi
<xs:annotation>
<xs:documentation>Permission is hereby granted, free of charge in perpetuity, to any person obtaining a copy of the Sc
Ise, copy, modify, merge and distribute free of charge, copies of the Schema for the purposes of developing, implementing, installin
Ising software based on the Schema, and to permit persons to whom the Schema is furnished to.do'so, subject to the following cor
[HE SCHEMA IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LI
[O THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPQSE AND NONINFRINGEMENT. IN NO
BHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHE
ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF ORAN CONNECTION WITH THE SCHEMA OR TH
DR OTHER DEALINGS IN THE SCHEMA .</xs:documentation>
</xs:annotation>
<xs:annotation>
<xs:documentation>This XML Schema contains all CompleX:and Simple Type definitions used in DNA data
nterchange</xs:documentation>
<xs:documentation>Status: DIS v1.0</xs:documentation>
</xs:annotation>
<xs:import namespace="http://standards.iso.org/iso-ie¢/19794/-1/ed-2/amd/2" schemaLocation="19794-1_common-final.xsd"
<xs:simpleType name="LocusStatusType">
<xs:restriction base="xs:string">
<xs:enumeration value="Normal*/>
<xs:enumeration value="SilehtAllele"/>
<xs:enumeration value="Undetermined"/>
<xs:enumeration values"NotAnalyzed"/>
</xs:restriction>
<Ixs:simpleType>
<xs:complexType name=tLocusHeaderType">
<xs:sequence>
<xs:element name="NameOfLocusMarker" type="xs:string"/>
<xs'element name="Status" type="LocusStatusType"/>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="OperatorType">
<Xs:restriction base="xs:string">
<xs:enumeration value="Equal"/>
<xs:enumeration value="LowerLimit"/>

edu>

hema, to
g and
ditions:
MITED
EVENT
R IN AN
E USE

\

<xs:enumeration value="upperLimit 7>
<xs:enumeration value="Range"/>
<Ixs:restriction>
</xs:simpleType>
<xs:complexType name="AlleleCallType">
<xs:sequence>
<xs:element name="Operator" type="OperatorType"/>
<xs:element name="AlleleCallNumber1" type="xs:float"/>
<xs:element name="AlleleCallNumber2" type="xs:float"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="LocusInfoType">

© ISO/IEC 2013 — All rights reserved
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<xs:sequence>
<xs:element name="LocusHeader" type="LocusHeaderType"/>
<xs:element name="AlleleCall" type="AlleleCallType"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="LocusType">
<xs:sequence>
<xs:element name="LocuslInformation" type="LocusInfoType" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<x§SIMPIETYPE name=Tupac 1ype >
<xs:restriction base="xs:string">
<xs:pattern value="[GATCRYMKSWHBVDN]+"/>
</xs:restriction>
§s:simpleType>
5:complexType name="MtDnaType">
<xs:sequence>
<xs:element name="MitoControlRegion1" type="lupacType"/>
<xs:element name="MitoControlRegion2" type="lupacType"/>
<xs:element name="MitoDnaQuality1" type="xs:string"/>
<xs:element name="MitoDnaQuality2" type="xs:string"/>
</xs:sequence>
§s:complexType>
5:.complexType name="UserDefinedType">
<xs:sequence>
<xs:element name="TypeCode" type="xs:string" minOccurs="0"/>
<xs:element name="Data" type="xs:base64Binary"/>
</xs:sequence>
</§s:complexType>
</qs:complexType>
<x$.complexType name="ElectropherogramTimeDataType">
<xs:sequence>
<xs:element name="TimelntheRun" type="xs:integer*/>
<xs:element name="FluorescenceStrengths" minQccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element name="FluorescenceStrength" type="xs:float" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
§s:complexType>
5:.complexType name="ElecttopherogramDyeDataType">
<xs:sequence>
<xs:element.fame="DyeName" type="xs:string" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</qs:complexType=
<x$:complexType,hame="TfsdType">
<xs:segdence>
<xs:element name="RunName" type="xs:string"/>
<xs:element name="SampleFileName" type="xs:string"/>

N " ninD\osiire="N"s
T oY
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<xs:complexType>
<xs:sequence>
<xs:element name="ElectropherogramDyeData" type="ElectropherogramDyeDataType" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="ElectropherogramTimeDataSet" minOccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element name="ElectropherogramTimeData" type="ElectropherogramTimeDataType" minOccurs="0"
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maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="CorrespondenceDataType">
<xs:sequence>
<xs:element name="TimelnTheRun" type="xs:integer"/>
<xs:element name="BasePairSize" type="xs:float" minOccurs="0"/>
/XS Sequence>
</xs:complexType>
<xs:complexType name="TbpcType">
<xs:sequence>
<xs:element name="RunName" type="xs:string"/>
<xs:element name="SampleFileName" type="xs:string"/>
<xs:element name="CorrespondenceDataSet" minOccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element name="CorrespondenceData" type="CorrespondenceDataType" minOccurs="0"

maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="PanelAlleleDataType">
<xs:sequence>
<xs:element name="LocusName" type="xs:string"/>
<xs:element name="DyeName" type="xs:string" min@ccurs="0"/>
<xs:element name="MinAlleleSize" type="xs:float*minOccurs="0"/>
<xs:element name="MaxAlleleSize" type="xs:fleat" minOccurs="0"/>
<xs:element name="NoiseRatio" type="xs:float" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="PanelType">
<xs:sequence>
<xs:element name="PrimefSetfName" type="xs:string"/>
<xs:element name="PanélAlleleDataSet" minOccurs="0">
<xs:complexType>
<xs;sequence>
<xs:element name="PanelAlleleData" type="PanelAlleleDataType" minOccurs="0"
maxOccurs="unbounded"/>
k/xs:sequence>
<[xs:complexType>
<fxs;element>
</xs:séquence>
</xs:cdmplexType>
<xstwgoniplexType name="BinCallDataType">
<xs:sequence>
<xs:element name="AlleleCall" type="AlleleCallType"/>

1za" funa="vo flnat"/s
: type=xs:float
<xs:element name="MinusDeviationBasePairSize" type="xs:float"/>
<xs:element name="PlusDeviationBasePairSize" type="xs:float"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="BinLocusDataType">
<xs:sequence>
<xs:element name="LocusName" type="xs:string"/>
<xs:element name="BinCallDataSet" minOccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element name="BinCallData" type="BinCallDataType" minOccurs="0" maxOccurs="unbounded"/>
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</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="BinType">
<xs:sequence>
<xs:element name="PrimerSetName" type="xs:string"/>
<xs:element name="BinLocusDataSet" minOccurs="0">
<xs:complexType>
XS SEqUENCe>
<xs:element name="BinLocusData" type="BinLocusDataType" minOccurs="0" maxOccurs="unbounded'f>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</§s:complexType>

<x$.complexType name="EpgType">
<xs:sequence>
<xs:element name="TfsdData" type="TfsdType"/>
<xs:element name="TbpcData" type="TbpcType"/>
<xs:element name="PanelData" type="PanelType"/>
<xs:element name="BinData" type="BinType"/>
</xs:sequence>
</§s:complexType>

<

>

5:complexType name="EpgRefType">
<xs:sequence>
<xs:element name="TfsdData" type="TfsdType"/>
</xs:sequence>
§s:complexType>
5:complexType name="DyeBaseAssignType">
<xs:sequence>
<xs:element name="DyeName" type="xs:string"/>.
<xs:element name="BaseType" type="lupacType®(>
</xs:sequence>
§s:complexType>
5.complexType name="EpgMitoType">
<xs:sequence>
<xs:element name="TfsdData", type="TfsdType"/>
<xs:element name="DyeBaseAssignment" type="DyeBaseAssignType" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
§s:complexType>
5:complexType name="ElectropherogramType">
<xs:sequence>
<xs:element.fhame="SampleData" type="EpgType"/>
<xs:element name="ReferenceData" type="EpgRefType"/>
<xs:elenient name="MitoEpgData" type="EpgMitoType"/>
</xs:seqyence>
§s:complexFype>
:compleXType name="DnaTypingType">
3xs'sequence>

<
<

X =

<
<

> =

<
<

X =

<
<

X =

=" " =" Tyuna" minQecire="O"/s
: Hpe—rinOseurs—0-
<xs:element name="YstrDnaType" type="LocusType" minOccurs="0"/>
<xs:element name="MtDnaData" type="MtDnaType" minOccurs="0"/>
<xs:element name="Electrophrogram" type="ElectropherogramType" minOccurs="0"/>
<xs:element name="UserDefinedDnaData" type="UserDefinedType" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="RequestValue">
<xs:restriction base="xs:string">
<xs:enumeration value="DataSubmission"/>
<xs:enumeration value="DataSubmissionAndSearch"/>
<xs:enumeration value="Search"/>
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<xs:enumeration value="UserDefined"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="ResultValue">
<xs:restriction base="xs:string">
<xs:enumeration value="UnableToProcess"/>
<xs:enumeration value="NoHit"/>
<xs:enumeration value="HitUserDefined"/>
<xs:enumeration value="UserDefined"/>
</xs:restriction>
3IXSSIMpleType>
<xs:complexType name="RequestType">
<xs:sequence>
<xs:element name="RequestValue" type="RequestValue"/>
<xs:element name="UserDefined" type="UserDefinedType" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="ResultType">
<xs:sequence>
<xs:element name="ResultValue" type="ResultValue"/>
<xs:element name="HitUserDefined" type="UserDefinedType" minOccurs="0"/>
<xs:element name="UserDefined" type="UserDefinedType" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="LabCertificationType">
<xs:restriction base="xs:string">
<xs:enumeration value="NoValidation"/>
<xs:enumeration value="Isolec17025Certification"/>
<xs:enumeration value="GlpValidation"/>
<xs:enumeration value="AabbCertification"/>
<xs:enumeration value="IsolLacGuild19Accreditation"/>
<xs:enumeration value="Unknown"/>
<xs:.enumeration value="Unspecified"/>
<Ixs:restriction>
</xs:simpleType>
<xs:simpleType name="SoaType">
<xs:restriction base="xs:string">
<xs:enumeration value="N(clear"/>
<xs:enumeration value="Mitochondrial"/>
<xs:enumeration values"Database"/>
<xs:enumeration. ¥alue="Other"/>
<xs:.enumeration.value="Unspecified"/>
</xs:restriction>
</xs:simpleType>
<xs:complexType-name="DnaTypingDataType">
<xs:sequence>
<xs:element name="DateAndTimeOfAnalaysis" type="xs:dateTime"/>
<xs:element name="Batchld" type="xs:string" minOccurs="0"/>
<xs:element name="DnaProfileld" type="xs:string" minOccurs="1"/>
<xs:element name="Kitld" type="xs:string" minOccurs="0"/>
<xs:element name="LabCertifications" minOccurs="0">
<xs:complextype>
<xs:sequence>
<xs:element name="LabCertification" type="LabCertificationType" minOccurs="0"

maxOccurs="unbounded"/>
</xs:sequence>
<Ixs:complexType>
</xs:element>
<xs:element name="ScopeOfAccreditations" minOccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element name="ScopeOfAccreditation" type="SoaType" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
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</xs:complexType>
</xs:element>
<xs:element name="Request" type="RequestType"/>
<xs:element name="Result" type="ResultType"/>
<xs:element name="ErrorMessage" type="xs:string" minOccurs="0"/>
<xs:element name="SupplementaryMessage" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="SampleCategoryType">
<xs:restriction base="xs:string">
XS enumeration vare="ATrestes >
<xs:enumeration value="ClaimedBiologicalChild"/>
<xs:enumeration value="ClaimedBiologicalFather"/>
<xs:enumeration value="ClaimedBiologicalMother"/>
<xs:enumeration value="ClaimedBiologicalSibling"/>
<xs:enumeration value="ClaimedBiologicalSpouse"/>
<xs:enumeration value="ActualBiologicalChild"/>
<xs:enumeration value="ActualBiologicalFather"/>
<xs:enumeration value="ActualBiologicalMother"/>
<xs:enumeration value="ActualBiologicalSibling"/>
<xs:enumeration value="ActualBiologicalSpouse"/>
<xs:enumeration value="AdoptiveBiologicalChild"/>
<xs:enumeration value="AdoptiveBiologicalFather"/>
<xs:enumeration value="AdoptiveBiologicalMother"/>
<xs:enumeration value="AdoptiveBiologicalSibling"/>
<xs:enumeration value="AdoptiveBiologicalSpouse"/>
<xs:enumeration value="ConvictedOffender"/>
<xs:enumeration value="UnknownForensic"/>
<xs:enumeration value="Insurgent"/>
<xs:enumeration value="KnownSuspectedTerrorist"/>
<xs:enumeration value="MaternalRelative"/>
<xs:enumeration value="MissingPerson"/>
<xs:enumeration value="PaternalRelative"/>
<xs:enumeration value="KnownSuspect'/>
<xs:enumeration value="UnidentifiedLiving"/>
<xs:enumeration value="UnidentifiedDead!/>
<xs:enumeration value="KnownVictim"/>
<xs:enumeration value="Detainee">
<xs:enumeration value="Other/>
<xs:enumeration value="Unspecified"/>
</xs:restriction>
</xs:simpleType>
<x$:simpleType name="SampleCellularType">
<xs:restriction base="xszstring">
<xs:enumeration value="Blood"/>
<xs:enumeration value="Bone"/>
<xs:enumeration value="BuccalCell"/>
<xs:enumeration value="CommingledBiologicalMaterial"/>
<x&i€numeration value="Hair"/>
<xs:enumeration value="Saliva"/>
<xs:enumeration value="Semen"/>

<yveanumaration yaliua="Qlin"/s
XSeRuheRateiat St

<xs:enumeration value="SweatFingerprint"/>
<xs:enumeration value="Tissue"/>
<xs:enumeration value="ToothPulp"/>
<xs:enumeration value="Other"/>
<xs:enumeration value="Unknown"/>
<xs:enumeration value="Unspecified"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="SampleTypingTechnologyType">
<xs:restriction base="xs:string">
<xs:enumeration value="Str"/>

Fay
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<xs:enumeration value="YStr"/>
<xs:enumeration value="MtDna"/>
<xs:enumeration value="Electropherogram"/>
<xs:enumeration value="UserDefinedTyping"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="SpecimenContributorType">
<xs:restriction base="xs:string">
<xs:maxLength value="7"/>
<xs:enumeration value="Known"/>

XS enumeration vare="unknown"7/>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="GeoLocationType">
<xs:sequence>
<xs:element name="Latitude" type="xs:float"/>
<xs:element name="Longitude" type="xs:float"/>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="Specimen|DType">
<xs:restriction base="xs:string">
<xs:maxLength value="24"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="PedigreeMbrStatusType">
<xs:restriction base="xs:string">
<xs:enumeration value="Known"/>
<xs:enumeration value="Unknown"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="GenderType">
<xs:restriction base="xs:string">
<xs:enumeration value="Male"/>
<xs:enumeration value="Female"/>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="PedigreeMbrTypé">
<xs:sequence>
<xs:element name="PedigreeMemberld" type="xs:integer"/>
<xs:element name="Specimenld" type="SpecimenIDType"/>
<xs:element namé="Motherld" type="xs:integer"/>
<xs:element name="Fatherld" type="xs:integer"/>
<xs:element name="PedigreeMemberStatus" type="PedigreeMbrStatusType"/>
<xs:element name="Gender" type="GenderType"/>
</xs:sequence>
</xs:complexfype>
<xs:complexType name="PedigreeType">
<x§;Sequence>
<xs:element name="Pedigreeld" type="xs:integer"/>
<xs:element name="PedigreeMembers" minOccurs="0">
<xs:complexType>

<xs:element name="PedigreeMember" type="PedigreeMbrType" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<Ixs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="PedigreeTreeType">
<xs:sequence>
<xs:element name="Pedigree" type="Pedigree Type" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
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<xs:complexType name="RepresentationHeaderType">
<xs:sequence>
<xs:element name="SampleCollectionDate" type="xs:dateTime"/>
<xs:element name="SampleCategory" type="SampleCategoryType"/>
<xs:element name="SampleCellularType" type="SampleCellularType"/>
<xs:element name="SampleTypingTechnology" type="SampleTypingTechnologyType"/>
<xs:element name="SpecimenContributor" type="SpecimenContributorType"/>
<xs:element name="SampleCollectionMethod" type="xs:string" minOccurs="0"/>
<xs:element name="SampleCollectionLocation" type="xs:string" minOccurs="0"/>
<xs:element name="SampleCollectionGeoLocation" type="GeoLocationType" minOccurs="0"/>
[ XS.clementname= Pedigree 11ees . mmoccurs= 0>
<xs:complexType>
<xs:sequence>
<xs:element name="PedigreeTree" type="Pedigree Tree Type" minOccurs="0" maxOccurs="unbounded"/
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
§s:complexType>
5:.complexType name="DnaRepresentationType">
<xs:sequence>
<xs:element name="RepresentationHeader" type="RepresentationHeaderType"/>
<xs:element name="DnaTypingData" type="DnaTypingDataType"/>
<xs:element name="DnaTyping" type="DnaTypingType"/>
</xs:sequence>
</qs:complexType>
<x$:simpleType name="FormatldentifierType">
<xs:restriction base="xs:string">
<xs:maxLength value="3"/>
<xs:enumeration value="Dna"/>
</xs:restriction>
§s:simpleType>
b:simple Type name="CommunicationDirectionType">
<xs:restriction base="xs:string">
<xs:enumeration value="Request"/>
<xs:enumeration value="Answer"/>
</xs:restriction>
<I§s:simpleType>
<x$:simpleType name="EntityType">
<xs:restriction base="xs:string">
<xs:enumeration value="G!/>
<xs:enumeration value='GM"/>
<xs:enumeration yalue="GR"/>
<xs:enumeration alue="I"/>
<xs:enumeation value="IM"/>
<xs:enumeration value="IR"/>
<xs:epumeration value="0"/>
<xs:enumeration value="OM"/>
<x&i€numeration value="OR"/>
<xs:enumeration value="U"/>
<xs:enumeration value="UM"/>
<xS:onumeration-vatke=—UR">
</xs:restriction>
<Ixs:simpleType>
<xs:complexType name="PartyType">
<xs:sequence>
<xs:element name="NationalityCode" type="xs:string"/>
<xs:element name="EntityName" type="xs:string"/>
<xs:element name="PersonName" type="xs:string"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="GeneralHeaderType">
<xs:sequence>
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<xs:element name="Formatldentifier" type="FormatldentifierType"/>
<xs:element name="Version" type="cmn:VersionType"/>
<xs:element name="CommunicationDirection" type="CommunicationDirectionType"/>
<xs:element name="SendingParty" type="PartyType"/>
<xs:element name="ReceivingParty" type="PartyType"/>
<xs:element name="EntityType" type="EntityType"/>
<xs:element name="DateAndTimeOfDataProcessing" type="xs:dateTime"/>
</xs:sequence>
</xs:complexType>
<xs:element name="Dna">
ZXS . COMpPIEX Type>
<xs:sequence>
<xs:element name="GeneralHeader" type="GeneralHeaderType"/>
<xs:element name="Representations" minOccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element name="Representation" type="DnaRepresentationType’;, fnaxOccurs="unbourjded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<Ixs:sequence>
</xs:complexType>
</xs:element>
K/xs:schema>
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