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• 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, 
dbSNP, dbGaP, RefSeq, and more

• Center for basic research and training in computational 
biology.
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Web users: 1.6 million per day

Data downloaded: 4.1 TB per day

Peak web hits: 6900 per second
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HL7 and NCBIHL7 and NCBIHL7 and NCBI



 

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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HL7 and NCBIHL7 and NCBIHL7 and NCBI

HL7 (1987)
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ASN.1
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HL7 and NCBIHL7 and NCBIHL7 and NCBI

ASN.1

NCBI 1989
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The NCBI Data Model is defined in The NCBI Data Model is defined in 
ASN.1ASN.1



 

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



 

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



 

It is an international standard (ISO 8824, 8825)


 

It is used by many data exchange protocols (e.g. 
X.400, Z39.50, WAIS).
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NCBI Described Biological Sequences NCBI Described Biological Sequences 
in ASN.1.in ASN.1.



 

ASN.1 definition
Bioseq ::= SEQUENCE {

id SET OF Seq-id ,
descr Seq-descr OPTIONAL,
inst Seq-inst ,
annot SET OF Seq-annot OPTIONAL}



 

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

Seq-id
0 1000



110101

NCBI Some pieces of an mRNA entry in 
ASN.1 

Some pieces of an mRNA entry in Some pieces of an mRNA entry in 
ASN.1ASN.1

Bioseq ::= {
id {

genbank {
name "HSU03109" ,
accession "U03109" } ,

gi 458031 }},
descr {

mol-type mRNA ,
title "Human aspartyl beta-hydroxylase mRNA ...
org {
taxname "Homo sapiens" ,
common "human" } } ,

inst {
repr raw ,
mol rna ,
length 2449 ,
seq-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
iupacaa "MAQRKNAKSSGNSSSSGSGSGSTGHKNGRKGG...

annot {
ftable { ( ... ) }}}

Seq-feat ::= {
data
cdregion {
frame one ,
code {id 1 } } ,

product 
whole gi 458032 ,

location
int {
from 77 ,
to 2350 ,
id gi 458031 } }
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ASN.1 converted to XMLASN.1 converted to XMLASN.1 converted to XML

<Bioseq>
- <Bioseq_id>
- <Seq-id>
- <Seq-id_genbank>
- <Textseq-id>

<Textseq-id_name>HSU03109</Textseq-id_name> 
<Textseq-id_accession>U03109</Textseq-id_accession> 
<Textseq-id_version>1</Textseq-id_version> 

</Textseq-id>
</Seq-id_genbank>

</Seq-id>
- <Seq-id>

<Seq-id_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>
- <Seqdesc>
- <Seqdesc_molinfo>
- <MolInfo>

<MolInfo_biomol value="mRNA">3</MolInfo_biomol> 
</MolInfo>

</Seqdesc_molinfo
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Enough” (ie. Bad) 

BioInformaticsBioInformatics Formats are Formats are ““Good Good 
EnoughEnough”” ((ieie. Bad). Bad)

LOCUS       HSU03109                2449 bp mRNA    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 

II, 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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NCBI BioInformatics Formats are “Good 
Enough” (ie. Bad) 

BioInformaticsBioInformatics Formats are Formats are ““Good Good 
EnoughEnough”” ((ieie. Bad). Bad)

>gi|458031|gb|U03109.1|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 BioInformatics FormatsEmbedding Embedding BioInformaticsBioInformatics FormatsFormats



110101

NCBI
BSMLBSMLBSML



110101

NCBI
BSMLBSMLBSML



110101

NCBI
BSMLBSMLBSML



110101

NCBI
BSMLBSMLBSML



110101

NCBI
BSMLBSMLBSML



110101

NCBI
MAGE-MLMAGEMAGE--MLML



110101

NCBI
MAGE-MLMAGEMAGE--MLML



110101

NCBI
MAGE-MLMAGEMAGE--MLML



110101

NCBI
The Importance of Live ArchivesThe Importance of Live ArchivesThe Importance of Live Archives



 

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



 

NCBI converts ASN.1 to external formats de jour


 

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



 

May be backward compatible but must support old 
form.



 

Occasionally must convert archive.
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Forget Format – Let’s Look at ContentForget Format Forget Format –– LetLet’’s Look at Contents Look at Content
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Forget Format – Let’s Look at ContentForget Format Forget Format –– LetLet’’s Look at Contents Look at Content
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Forget Format – Let’s Look at ContentForget Format Forget Format –– LetLet’’s Look at Contents Look at Content

LOCUS       HSU03109                2449 bp mRNA    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 

II, 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“



110101

NCBI
Forget Format – Let’s Look at ContentForget Format Forget Format –– LetLet’’s Look at Contents Look at Content

LOCUS       HSU03109                2449 bp mRNA    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 

II, 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“

ACCESSION   U03109 
VERSION     U03109.1  GI:458031
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Why Versions MatterWhy Versions MatterWhy Versions Matter

AGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTGAU12345
U12345.1

U12345: position 10 is “C”
U12345.1:position 10 is “C”
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Why Versions MatterWhy Versions MatterWhy Versions Matter

TAGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTGU12345
U12345.2

AGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTGAU12345
U12345.1

U12345: position 10 is “C”
U12345.1:position 10 is “C”
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Why Versions MatterWhy Versions MatterWhy Versions Matter

TAGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTGU12345
U12345.2

U12345: position 10 is “G”

AGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTGAU12345
U12345.1

U12345: position 10 is “C”
U12345.1:position 10 is “C”
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Why Versions MatterWhy Versions MatterWhy Versions Matter

TAGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTGU12345
U12345.2

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

AGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTGAU12345
U12345.1

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



110101

NCBI
Why Versions MatterWhy Versions MatterWhy Versions Matter

TAGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTGU12345
U12345.2

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

AGCTGCCCGCGTCGCGTGTGTACCCCCGCGCACTGAU12345
U12345.1

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

Another Reason Why Live Archives Are Important
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Guide: Clinical Genomics; Fully 

LOINC-Qualified Genetic Variation 
Model, Release 1 

HL7 Version 2 Implementation HL7 Version 2 Implementation 
Guide: Clinical Genomics; Fully Guide: Clinical Genomics; Fully 

LOINCLOINC--Qualified Genetic Variation Qualified Genetic Variation 
Model, Release 1 Model, Release 1 

OBX|3|CWE|51958-7^Transcript reference sequence 
identifier^LN||NM_170707.1^^2.16.840.1.113883.6.280||||||F|200 
80702100909|||||||||||Laboratory for Molecular 
Medicine^L^22D1005307^^^CLIA&2.16.840.1.113883.4.7&IS 
O|1000 Laboratory Lane^Ste. 
123^Cambridge^MA^99999^USA^B 
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NCBI HL7 Version 2 Implementation 
Guide: Clinical Genomics; Fully 

LOINC-Qualified Genetic Variation 
Model, Release 1 

HL7 Version 2 Implementation HL7 Version 2 Implementation 
Guide: Clinical Genomics; Fully Guide: Clinical Genomics; Fully 

LOINCLOINC--Qualified Genetic Variation Qualified Genetic Variation 
Model, Release 1 Model, Release 1 

OBX|3|CWE|51958-7^Transcript reference sequence 
identifier^LN||NM_170707.1^^2.16.840.1.113883.6.280||||||F|200 
80702100909|||||||||||Laboratory for Molecular 
Medicine^L^22D1005307^^^CLIA&2.16.840.1.113883.4.7&IS 
O|1000 Laboratory Lane^Ste. 
123^Cambridge^MA^99999^USA^B 



110101

NCBI
The Changing GenomeThe Changing GenomeThe Changing Genome

1,548,122
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The Changing GenomeThe Changing GenomeThe Changing Genome

1,548,222
Insert 100 bp
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1
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RefSeqGene/LRGRefSeqGeneRefSeqGene/LRG/LRG

1

Insert 100 bp
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RefSeqGene / LRGRefSeqGeneRefSeqGene / LRG/ LRG



110101

NCBI
The Genome is VersionedThe Genome is VersionedThe Genome is Versioned
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NCBI The Genome Changes 
17q21.31 microdeletion syndrome 

The Genome ChangesThe Genome Changes 
17q21.31 17q21.31 microdeletionmicrodeletion syndromesyndrome

H1

H2
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Summary ThoughtsSummary ThoughtsSummary Thoughts



 

Bioinformatics Formats come and go
• Plan for change



 

Versions Matter


 

Archives Matter


 

Focus on the Data
• Define the Platform
• Define the Observation
• Then Add the Interpretation.. This may change.
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From Clinical TestingFrom Clinical TestingFrom Clinical Testing

Clinical Lab

Individual Test

Clinical Lab

Individual Test

NCBI dbVar

Summary Data

NCBI dbGaP

DeIdentified 
Individual Test

Clinical Lab

Individual Test
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ISCA Review and CurationISCA Review and ISCA Review and CurationCuration
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More Steps Along the WayMore Steps Along the WayMore Steps Along the Way

http://pcpgm.partners.org/
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