NCBI - Njational Center for Biotechnology
110101 Information

e Created by Public Law 100-607 in 1988 as part of
National Library of Medicine at NIH to:

» Create automated systems for knowledge about molecular biology,
biochemistry, and genetics.

 Perform research into advanced methods of analyzing and
Interpreting molecular biology data.

« Enable biotechnology researchers and medical care personnel to
use the systems and methods developed.
« Builders and providers of GenBank, Blast, PubMed,
doSNP, dbGaP, RefSeq, and more

» Center for basic research and training in computational
biology.
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HL7 and NCBI

m The name HL7 comes from 'Healthcare' and the
top level (Level 7) of the Open Systems
Interconnection (OSI) model, which carries the
meaning of information exchanged between
computer applications.
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NCBI  The NCBI Data Model is defined in
110101 ASN.].

m ASN.1 is a data description language similar to a
Backus-Naur Form.

m |t is a formal language specifically designed to
specify complex data structures in a machine,
DBMS, and programming language independent
manner.

m [t Is an international standard (ISO 8824, 8825)

m |t Is used by many data exchange protocols (e.g.
X.400, Z39.50, WAIS).



NCBI NCBI Described Biological Sequences
110101 In ASN.1.

m ASN.1 definition
Bioseq ::= SEQUENCE {

Id SET OF Seq-id,
descr Seg-descr OPTIONAL,
Inst Seg-inst,

annot  SET OF Seg-annot OPTIONAL}

m The minimum required elements are an ID and the
Instance (e.g. length, topology, residues).

Seg-id
0 1000



NCBI  some pieces of an mRNA entry in
ASN.1

Bioseq ::={
id {
genbank { Seq-feat :-:= {
name "*HSU03109* , data
accession "U03109" } , cdregion {
g gi{458031 38 frame one ,
escr =
mol-type mRNA , prodﬁgie td 1}y,
g:gli Human aspartyl beta-hydroxylase mRNA ... whole gi 458032 ,
taxname '"‘Homo sapiens" , location
common “human™ } } , int {
inst { from 77 ,
repr raw , to 2350 ,
mol rna , id gi 458031 } }
length 2449 ,
seg-data
iupacna "AGCTGCCCGCGTCGCGTGTGTACCCGGTCC. - .
annot {
ftable { ( ... ) }}}
Bioseq ::= {
id {
gi 458032 },
descr {

title "aspartyl beta-hydroxylase" ,
method concept-trans } ,
inst {
repr raw ,
mol aa ,
length 757 ,
seq-data

ftupacaa ""MAQRKNAKSSGNSSSSGSGSGSTGHKNGRKGG. . .

annot {

ftable { ( -.. ) }}}



NCBI

ASN.1 converted to XML

1

<Bioseq>
<Bioseq_id>
<Seqg-1id>

<Seg-1id_genbank>
<Textseq-i1d>
<Textseq-i1d_name>HSU03109</Textseq-id_name>
<Textseq-1d_accession>U03109</Textseq-id_accession>
<Textseq-1d_version>1</Textseq-i1d_version>
</Textseq-i1d>
</Seq-i1d_genbank>
</Seq-id>
<Seqg-1id>
<Seq-i1d_gi>458031</Seq-id_gi>
</Seq-id>
</Bioseq_id>
<Bioseq_descr>
<Seq-descr>
<Seqdesc>
<Seqdesc_title>Human aspartyl beta-hydroxylase mRNA, complete
cds.</Seqdesc_title>
</Seqdesc>
<Seqgdesc>
<Segdesc_molinfo>
<Mol Info>
<MolInfo_biomol value="mRNA">3</MollInfo_biomol>
</MolInfo>
</Seqdesc_molinfo



NCBI

- Biolnformatics Formats are “Good

77 .
110101 Enough” (ie. Bad)
LOCUS HSU03109 2449 bp mRNA linear PRI 30-NOV-1995
DEFINITION Human aspartyl beta-hydroxylase mRNA, complete cds.
ACCESSION U03109
VERSION U03109.1 GI1:458031
KEYWORDS .
SOURCE Homo sapiens (human)
ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 2249)
AUTHORS Korioth,F., Gieffers,C. and Frey,J.
TITLE Cloning and characterization of the human gene encoding aspartyl
beta-hydroxylase
JOURNAL  Gene 150 (2), 395-399 (1994)
PUBMED 7821814
REFERENCE 2 (bases 1 to 2449)
AUTHORS Korioth,F.
TITLE Direct Submission
JOURNAL Submitted (03-NOV-1993) Korioth F., Fakultaet fuer Chemie-Biochemie
11, Universitaet Bielefeld, Universitaetsstrasse 25, Bielefeld,
33615, Germany
FEATURES Location/Qualifiers
source 1..2449

/organism=""Homo sapiens"
/mol_type="mRNA"
/db_xref=""taxon:9606"
/clone=""As-5*



NCBI - - T
=l Biolnformatics Formats are “Good

110101 Enough” (ie. Bad)

>g1]458031|gbJU03109.1|HSU03109 Human aspartyl beta-hydroxylase mRNA, complete cds
AGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTGAAGGAGGTCCACCAGCCCTCACCAGCCCCCGCGGA
CCGTGCAATGGCCCAGCGTAAGAATGCCAAGAGCAGCGGCAACAGCAGCAGCAGCGGCTCCGGCAGCGGT
AGCACGAGTGCGGGCAGCAGCAGCCCCGGGGCCCGGAGAGAGACAAAGCATGGAGGACACAAGAATGGGA
GGAAAGGCGGACTCTCAGGAACTTCATTCTTCACGTGGTTTATGGTGATTGCATTGCTGGGCGTCTGGAC
ATCTGTAGCTGTCGTTTGGTTTGATCTTGTTGACTATGAGGAAGTTCTAGGAAAACTAGGAATCTATGAT
GCTGATGGTGATGGAGATTTTGATGTGGATGATGCCAAAGTTTTATTAGGACTTAAAGAGAGATCTACTT
CAGAGCCAGCAGTCCCGCCAGAAGAGGCTGAGCCACACACTGAGCCCGAGGAGCAGGTTCCTGTGGAGGC
AGAACCCCAGAATATCGAAGATGAAGCAAAAGAACAAATTCAGTCCCTTCTCCATGAAATGGTACACGCA
GAACATGTTGAGGGAGAAGACTTGCAACAAGAAGATGGACCCACAGGAGAACCACAACAAGAGGATGATG
AGTTTCTTATGGCGACTGATGTAGATGATAGATTTGAGACCCTGGAACCTGAAGTATCTCATGAAGAAAC
CGAGCATAGTTACCACGTGGAAGAGACAGTTTCACAAGACTGTAATCAGGATATGGAAGAGATGATGTCT
GAGCAGGAAAATCCAGATTCCAGTGAACCAGTAGTAGAAGATGAAAGATTGCACCATGATACAGATGATG
TAACATACCAAGTCTATGAGGAACAAGCAGTATATGAACCTCTAGAAAATGAAGGGATAGAAATCACAGA
AGTAACTGCTCCCCCTGAGGATAATCCTGTAGAAGATTCACAGGTAATTGTAGAAGAAGTAAGCATTTTT
CCTGTGGAAGAACAGCAGGAAGTACCACCAGAAACAAATAGAAAAACAGATGATCCAGAACAAAAAGCAA
AAGTTAAGAAAAAGAAGCCTAAACTTTTAAATAAATTTGATAAGACTATTAAAGCTGAACTTGATGCTGC
AGAAAAACTCCGTAAAAGGGGAAAAATTGAGGAAGCAGTGAATGCATTTAAAGAACTAGTACGCAAATAC
CCTCAGAGTCCACGAGCAAGATATGGGAAGGCGCAGTGTGAGGATGATTTGGCTGAGAAGAGGAGAAGTA
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Embedding Biolnformatics Formats

i
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Cover Stories

Articles & Papers This is the homepage for the MAGE group. The group aims to provide a standard for the

Press Releases representation of microarray expression data that would facilitate the exchange of microarray
information between different data systems.

XML
oL MAGE-TAB

Schemas MAGE-TAB is the currently recommended best practice approach. More details available from:

if‘-’fs'—m@ﬂ‘“ http:/Awww.mged.org/mage-tab/
in

Y Other Detailed Information

VG Through the OMG (Object Management Group) the establishment of a data exchange model (MAGE-
OM: Microarray Gene Expression - Object Model) and data exchange format (MAGE-ML: Microarray
Gene Expression - Markup Language) for microarray expression experiments has been done. MAGE-

XML Applications
General Apps
Government Apps

OM has been modelled using the Unified Modelling Language (UML) and MAGE-ML has been
implemented using XML (eXtensible Markup Language). MAGEstk (or MAGE Software Toolkit) is a
collection of packages that act as converters between MAGE-OM and MAGE-ML under various

Academic Apps programming platforms.
There are guidelines on how to encode MIAME in MAGE-ML.

Please subscribe to the MAGE mailing lists from here.
Introductions

FAQs MAGE Links:

Bibliography . -
Technology and Society Introduction

Semantics + Websites associated with MAGE

Tech Topics + MAGE-OM

Software N

Related Standards * MAGE-ML
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Dther Detailed Information

OM: Microarray Gene Expression - Object Model) and data exchange format (MAGE-ML: Microarray
Gene Expression - Markup Language) for microarray expression experiments has been done. MAGE-
XML Applcations OM has been modelled using the Unified Modelling Language (UML) and MAGE-ML has been
General Apps implemented using XML (eXtensible Markup Language). MAGEstk (or MAGE Software Toolkit) is a
Government Apps collection of packages that act as converters between MAGE-OM and MAGE-ML under various
Academic Apps programming platforms.

There are guidelines on how to encode MIAME in MAGE-ML.

Please subscribe to the MAGE mailing lists from here.
Introductions

FAQs MAGE Links:

Bibliography )
Technology and Society Introduction

Semantics + Websites associated with MAGE
Tech Topics + MAGE-OM

Software

Related Standards * MAGE-ML

Historic & & Internet | Protected Mode: On ¥a +,100%
— ——— — — ——— —
Implementations may impose additional ordering, such as ArrayDesigns before their Arrays. or
thew mav reauire that thev be exported to separate files

& Internet | Protected Mode: On
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The Importance of Live Archives

m NCBI converts external formats de jour into internal
ASN.1 (or XML or other)

m NCBI converts ASN.1 to external formats de jour

m NCBI ASN.1 model has been very stable, but we
still must update occasionally.

m May be backward compatible but must support old
form.

m Occasionally must convert archive.



Forget Format — Let’s Look at Content

<subjectOf2=
<geneticLocus=
<component=
<individualAllele moodCode="EWVN"=
<text=breast cancer 1, early onset<ftext=
=value code="83990" displayMame="BRCA1" codeSystemlMName="MCBI Entrez"=
©  <translation code="20473" displayName="BRCA1" codeSystem="HGNC"/>
<fvalue=
<componentd=
<sequence moodCode="EVN"=
i <code code="BSMLcon3"/>
=value mediaType="text/xm|"=>
‘' <hsml:Bsml xmins:bsml="umn:bsml.org">
<bsml:Definitions =
<hsml:Sequences>
<hsml:Sequence id="seq1" molecule="dna" ic-acckey="U14680 REGIOM: 101..199" db-source="GenBank" title="
BRCAA, exon 2" representation="raw" local-acckey="this could be used by the genetic lab"=
<:h5m| Seq-data=
i GCTCCCA CTCCATGAGG TATTTCTTCA
CATCCGTGTC CCGGCCCGEE CECGGGEGEAGE CCCGCTTCAT CGCCGTGGEEE
TACGTGGACG ACACGCAGTT CGTGCGGETTC GACAGCGACG CCGCGAGCCA
GAGGATGGAG CCGLGGEGLGE CGTGGATAGA GCAGGAGGGE CCGGAGTATT
GGGACCAGGA GACACGGAAT GTGAAGGCCC AGTCACAGAC TGACCGAGTG
i GACCTGGGGA CCCTGCGCGG CTACTACAAC CAGAGCGAGG CCG
<Ihsml: Seg-data=
</bsml:Sequence=
<hsml:Sequence id="seq2" molecule="dna" ic-acckey="U14680 REGIOM: 200..253" db-source="GenBank" title="
BRCAA, exon 3" representation="raw" local-acckey="this could be used by the genetic lab"=
<bsml:Seg-data=
GTTCTCA
CACCATCCAG ATAATGTATG GCTGCGACGT GGGGTCGGAC GGGCGCTTCC
TCCGCGGEGTA CCGGCAGGAL GCCTACGACG GCAAGGATTA CATCGCCCTG
AACGAGGACC TGCGCTCTTG GACCGCGGECG GACATGGLGE CTCAGATCALC
CAAGCGCAAG TGGGAGGCGGE CCCATGTGGE GGAGCAGCAG AGAGCCTACC
TGGATGGCAC GTGCGTGGAG TGGCTCCGLA GATACCTGGA GAACGGGAAG
GAGACGCTGC AGCGCACGG
</bsml:Seg-data=
</hsml:Sequence=
<hsml-Seauences=




<subjectOf2=

<geneticLocus=

<component=

<individualAllele moodCode="EWVN"=

<text=breast cancer 1, early onset<ftext=

=value code="83990" displayMame="BRCA1" codeSystemlMName="MCBI Entrez"=

©  <translation code="20473" displayName="BRCA1" codeSystem="HGNC"/>

<fvalue=

<componentd=

<sequence moodCode="E

. <code code="BSMLcaon
=value mediaType="text/
‘' <hsml:Bsml xmins:hs

<bsml:Definitions =

<bsml:Sequencs

<hsml:Seque

c-acckey="U14680 REGION: 101..199"
hl-acckey="this could be used by the ge

CATCCGTGTC CCGGCCCGEE CECGGGEGEAGE CCCGCTTCAT CGCCGTGGEEE
TACGTGGACG ACACGCAGTT CGTGCGGETTC GACAGCGACG CCGCGAGCCA
GAGGATGGAG CCGLGGEGLGE CGTGGATAGA GCAGGAGGGE CCGGAGTATT
GGGACCAGGA GACACGGAAT GTGAAGGCCC AGTCACAGAC TGACCGAGTG

i GACCTGGGGA CCCTGCGCGG CTACTACAAC CAGAGCGAGG CCG

</bsml:Seg-data=

</bsml:Sequence=

<hsml:Sequence id="seq2" molecule="dna" ic-acckey="U14680 REGIOM: 200..253" db-source="GenBank" title="

BRCAA, exon 3" representation="raw" local-acckey="this could be used by the genetic lab"=

<bsml:Seg-data=

GTTCTCA

CACCATCCAG ATAATGTATG GCTGCGACGT GGGGTCGGAC GGGCGCTTCC

TCCGCGGEGTA CCGGCAGGAL GCCTACGACG GCAAGGATTA CATCGCCCTG

AACGAGGACC TGCGCTCTTG GACCGCGGECG GACATGGLGE CTCAGATCALC

CAAGCGCAAG TGGGAGGCGGE CCCATGTGGE GGAGCAGCAG AGAGCCTACC

TGGATGGCAC GTGCGTGGAG TGGCTCCGLA GATACCTGGA GAACGGGAAG

GAGACGCTGC AGCGCACGG

</bsml:Seg-data=

</hsml:Sequence=

<hsml-Seauences=
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LOCUS HSUO03109 2449 bp mMRNA linear PRI 30-NOV-1995
DEFINITION Human aspartyl beta-hydroxylase mRNA, complete cds.
ACCESSION  U03109

VERSION U03109.1 GI:458031
KEYWORDS -
SOURCE Homo sapiens (human)

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 2249)
AUTHORS Korioth,F., Gieffers,C. and Frey,J.
TITLE Cloning and characterization of the human gene encoding aspartyl
beta-hydroxylase
JOURNAL  Gene 150 (2), 395-399 (1994)
PUBMED 7821814
REFERENCE 2 (bases 1 to 2449)
AUTHORS Korioth,F.
TITLE Direct Submission
JOURNAL Submitted (03-NOV-1993) Korioth F., Fakultaet fuer Chemie-Biochemie
11, Universitaet Bielefeld, Universitaetsstrasse 25, Bielefeld,
33615, Germany
FEATURES Location/Qualifiers
source 1..2449
/organism=""Homo sapiens"
/mol_type="mRNA"
/db_xref=""taxon:9606"
/clone=""As-5*
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Forget Format — Let’s Look at Content

LOCUS HSUO03109 2449 bp MRNA linear PR1 30-NOV-1995

ACCESSION

VERSION 1:458031

ORGANISM Homo s&piens
Eukaryota; Meuwazua, Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 2249)
AUTHORS Korioth,F., Gieffers,C. and Frey,J.
TITLE Cloning and characterization of the human gene encoding aspartyl
beta-hydroxylase
JOURNAL  Gene 150 (2), 395-399 (1994)
PUBMED 7821814
REFERENCE 2 (bases 1 to 2449)
AUTHORS Korioth,F.
TITLE Direct Submission
JOURNAL Submitted (03-NOV-1993) Korioth F., Fakultaet fuer Chemie-Biochemie
11, Universitaet Bielefeld, Universitaetsstrasse 25, Bielefeld,
33615, Germany
FEATURES Location/Qualifiers
source 1..2449
/organism=""Homo sapiens"
/mol_type="mRNA"
/db_xref=""taxon:9606"
/clone=""As-5*
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Why Versions Matter
g

U12345: position 10 is “C”
U12345.1:position 10 is “C”

l

AGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTGA

U12345
U12345.1
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U12345
U12345.1

U12345
U12345.2

Why Versions Matter

U12345: position 10 is “C”
U12345.1:position 10 is “C”

l

AGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTGA

AGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTG
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Why Versions Matter

U12345: position 10 is “C”
U12345.1:position 10 is “C”

l

Lileses AGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTGA
U12345.1

U12345: position 10 is “>”
U12345 l

U12345.2 AGCTGCCCECGTCGCGTGTGTACCCCCGCGCACTG



NCBI

110101

U12345
U12345.1

U12345
U12345.2

Why Versions Matter

U12345: position 10 is “C”
U12345.1:position 10 is “C”

l

AGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTGA

U12345: position 10 is “>”
U12345.1: position 10 is still “C”

I

AGCTGCCCECGTCGCGTGTGTACCCCCGCGCACTG
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U12345: position 10 is “C”
U12345.1:position 10 is “C”

l

Siggjg . AGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTGA
U12345: position 10 is “>”
U12345.1: position 10 is still “C”
Ulzsas AGCTGCCClCGTCGCGTGTGTACCCCCGCGCACTG
U12345.2

Another Reason Why Live Archives Are Important



NCBI HL 7 Version 2 Implementation
Guide: Clinical Genomics; Fully
LOINC-Qualified Genetic Variation
Model, Release 1
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OBX|3|CWE|51958-7"Transcript reference sequence
Identifier"LN||NM_170707.1"2.16.840.1.113883.6.280]||||||F|200
80702100909|([/[[ll/|lLaboratory for Molecular
MedicineL"22D1005307MMCLIA&2.16.840.1.113883.4.7&I1S
O|1000 Laboratory Lane”Ste.
123*Cambridge”MA”"99999"USA"B



NCBI HL 7 Version 2 Implementation
Guide: Clinical Genomics; Fully
LOINC-Qualified Genetic Variation
Model, Release 1

110101

OBX|3|CWE|518356-7"Transcript reference sequence
Identifier"LNi|NM_170707.1"2.16.840.1.113883.6.280]|||||F|200
80702100909|([jjil_aboratsiy for Molecular
MedicineL"22D1005307MMCLIA&2.16.840.1.113883.4.7&I1S
O|1000 Laboratory Lane”Ste.

123*Cambridge”MA”"99999"USA"B
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WAV, The Changing Genome

1,548,122




NCBI |
WAV, The Changing Genome
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1,548,722
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RefSegGene / LRG

C: NG_008617.1 X |

T C:NG_008617.1 {Graphical View) [ng-review] E — O

7 2K 4 | EIK EIK 10 K ‘I?_:K ‘I4IK 16 K ‘IBIK ZDIK 22 K 24 k. EZE K 28 K J0k G2k 34 K 6 K SBIK 4D|K 42 K 44|K 46|K 45 K EDIK 52:K 54|K 55,5:11
LI =

- Campanent map, Mo data

- Gene models
FKD1
rit_001 003344 2 [ 1§l  BIBEE BEIER > (B8 B 1 i HHER ne BER 0§ RRD BRI 007 005944 2
exon 1 exan 2| D0 G0 00 B (D) OEECEEEEmI (@D D exon 221 [ D@0 BOEA exon 3100 @0 exon 3510 0 0000 DIDEESE
Tscz Ml - |
- Alignments, total 3 objects shown
<
O O : —
k)
4 mn »
T F:NT_010393.16 (Graphical View) [ng-review] E O
2,0?5 K 2,0?0 K Z,EIEIiE K 2,0:?0 K 2,0?5 K. 2,1DID K 2,1D|5 K 2,11|D K 2,11|5 K 2,1@0 K 2,1;|25 K 2,1?0 K. 2,1?5 K
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr1rrr-1rr-rrrrrr-1rrrrirrT

rrrrrrrrrrrrrrrrrrrrrrrrrrrrr~rrrrrrrrr1rrrrrrrrr-1rr1rr1rr1rrrrrrrrrrrrTrrd
- Component map, finished: 2
(< ACOEESIEEe ]
- Gene models, Subtracks: 1 on, 1 off
- GenBank

goes - J{IRE | na [ EREDE £ 05Nl (EEE (EF BN EE IR IEmEN L1l

e N TR EE LOCTO0arID
#M_002343402. 11l <P _002343443 1

- Alignments, total 1 object shown

L
i <
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e Genome Is Versioned
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Genome Reference Consortium

The Genome Reference Consortium e U

Atthe time the human reference was initially described, it w SOMme regio vere recalc
isting technology. What 1 hi ural variati ffected our abili

lighlighted in a Mature ne
feature.

(GRCh37 is now available in Map Viewer
| of this group Il number of regions in the reference t
many remaining gaps : alternz sembilies of s ally

) provide m L 3 Yy can re inneed of
ddition, information about loci 2Nty a y i s will be

understanding and improving human health.

The Genome Reference Consortium consists of:

nger Institute DEtwESnac s

Human (HG-858)
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I'TY The Genom

EMBL-EBI ::
< - o
& NCBI

' The European Bioinformatics Institute

The National Center for Biotechnology Information

FTP | NHGRI | The Wellcome Trust | HHS | NIH | Accessibility | Page last updated: May 1, 2009

Local intranet | Protected M
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iotd  17021.31 microdeletion syndrome

|57 B A: NC_000017.10 (Graphical View) [NCBI36_chr17] SN =]

43400 K  43500FK  43600FK  43700K  43800K  43900K 44 M 44,100 K 44200k 44300K  44400K 44500K  44500K  44700K 44800 K 44800K
""" o o o
Variations, density (seg-graphs)

The Genome Changes

Companent map

finished: 14

<« CRE36215.6 «

Alignments, Subtracks: 2 on, 3 off
- Alternate locus HSCHR17_1_CTGS (MAPT), total 2 ohjects shown

[ E =
ARRRIN {11 T BHIRE & - [l B B .
- Mixed sequence alignments, 42 entries: BLAST Sequences, tofal 42 objects shown
(R ﬂl [ T L B R mll | O ¥ Q I
[ Il
]
I I 1 |
L] D 1] 3
5 [ B: NT_167251. 1 (Graphical View) [MCBI3&6_chr17] B — O.
100 K 200 kK 300 K 400 K 00 kK GO0 K FO0 K 300 K 400 K 1M 1,100 K 1,200 K 1,300 kK 1,400 K 1,500 K 1,680,523

MT_167251.1: Homo sapiens chromosome 17 genomic contig, GRCh3T reference assembly alternate locus group ALT_REF_LOCI_9

Component map, Resolving component seg-ids...
< ACOUSD... 177651 > | 12705255 | b AC217778.1 > SRR AL217770.0 5] |

alignments, Subtracks: 1 on, 4 off
- Mixed sequence alignments, 41 entries; BLAST Sequences, total 41 objects shown

| I ] I 0 IQ | I | :IIIIIIII I [ 00 O I
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Summary Thoughts

m Bioinformatics Formats come and go
* Plan for change

m Versions Matter
m Archives Matter

m Focus on the Data
e Define the Platform
* Define the Observation
 Then Add the Interpretation.. This may change.
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m From Clinical Testing

Clinical Lab

Individual Test NCBI dbGaP
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Clinical Lab Individual Test
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ISCA Review and Curation

111,100 K 111,200 K 111,300 K 111,400 K 111,500 K 111,600 K 111,700 K 111,800 K 111,800 K 1128 112,100 K 112200 K 112300 K 112400 K 112500 K 112600 K 112,700 K 112,500}
| | | | | | | | | | | | I | I I I I

- Component map, Resolving component seg-ids. .

I= = =B

LOCS41471 Lacin.. MERTE
®R_039886.1| gxon 1| M_o06343.2 ) 8- 1B BlrF_nosase 2
LOC... Locio... FCAHE
FL.|44005 LDc:mf.xm ! seon THEMETE e tonzet 21 MM
®Fi_041545 1)
I emon 3 Mr_nz2s24. 1 ERE ME 1162130
BLE1 LOCT29512 LOC... FELM7
MP_00432 T [lMM_004336 2 w001 129914 10 HxF_ 001123314 .1 exon 1] rr_153214.1F [HlNP_ 534946 1
LOCTO0128130 AMAPCT ZC3Ha
HP_001722142 1] $6_001722090.1 rP_073153. 1 IEENENEIE rir_022662 2 MF_115853 1) B ErM_0z2494
FaFaH P2y

Mi_oo1 105516104 HEsl H— 1} = InF_ooiosssse 1

scLzLi il H
001 037E65 1 B

- Oither features, Subtracks: 1 on, & off
- misc_feature, Subtracks: 2 on, 4 off
-- chZ_del_benign, total 3 features shown

Region 4: 111,000,000-113,000,000

bCMNC->uncd

555

2

111,112,291

112,718,099

pCMC->unce

111,158,601

112,782,250

bCMNC->uncd

555

111,112,291

112,718,099

pCMC->unce

111,158,601

112,782,250

bCMNC->uncd

3016

111,158,601

112,782,250

pCMC->unce

111,158,601

112,782,250

BCMNC->uncy

3016

111,158,601

112,782,250

pCMNC->unce

111,158,601

112,782,250

bBCNC->uncs

3051

111,158,601

112,782,250

pCMNC->unce

111,158,601

112,782,250

bBCNC->uncs

3051

111,158,601

112,782,250

pCMNC->unce

111,158,601

112,782,250
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More Steps Along the Way

IMT\JERS CENTER FOR PERSONALIZED
HEALTHCARI

GENETIC MEDICINE

sonacta | conmactus | smemae | searc ([N <o

x| United States

~ | National |_||;|r.'¢|r}‘fr of Medicine

NLM National Institutes of Health
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