Patent and Intellectual Property Information at NCBI

Searching for nucleotide or protein sequences and compounds from patents
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How does NCBI get patent information?

Sequences associated with patents are incorporated in GenBank through arrangements with the U.S. Patent and
Trademark Office (USPTO), and via our partners in the collaborating International Nucleotide Sequence Database Col-
laboration (INSDC) databases (EMBL-EBI and DDBJ), who contribute information that originates from patent offices
other than the USPTO.

USPTO-originating patent sequence records for granted patents are provided to NCBI/GenBank by the USPTO via a
special pipeline for inclusion within the Patent division of GenBank. During processing of the data, we filter out records
based on the following criteria:

e Nucleotide sequences less than 10 bases and those consisting solely of ‘n’ residues
e Protein sequences less than 4 residues and those consisting solely of ‘X’ residues

e Indirect sequences: Patents that have been granted for analysis pipelines/algorithms with greater than 250,000 se-
quences trigger a manual review at NCBI. If it is determined that the sequence data results from the application of
an algorithm to already-available public data, the sequences are not included in GenBank.

e Pre-grant sequences: Although the special pipeline for USPTO patent data includes sequence records for “pre-
grant” patents, their sequences are not currently incorporated into GenBank due to a variety of technical constraints.

Note that if data problems are encountered for a given USPTO patent, this may temporarily delay the inclusion of the
associated sequences into GenBank’s Patent division.

Sequence records for patents originating from the European Patent Office (EPO) and Japan Patent Office (JPO) are

submitted to INSDC collaborators EBI and DDBJ, respectively. These records are then provided to NCBI via the daily
INDSC data-sharing exchange mechanism, and are included in the Patent division of GenBank. NCBI Website users
can find USPTO, EPO and JPO patent sequences in the Nucleotide or Protein databases. In addition, the sequences
released in the Patent division of GenBank have been used to populate a "Patent database” that is searchable using

the BLAST sequence similarity search tool.

Patent information for chemicals is incorporated into the PubChem database of chemicals and biological assays by a
variety of mechanisms. Several databases that collect patent information have submitted information on chemical sub-
stances and have provided related patent identifiers, including SureChEMBL, IBM, ScripDB, NextMove Software, and
BindingDB. In addition, some submitters of chemical substance data have included patent information, which may or
may not include identifiers. The PubChem staff also collects and incorporates information about patents from Google's
USPTO Bulk Download and EPO Espacenet services.

NCBI Website users can find patent information provided by submitters on records in the PubChem Sub-
stance database, or in the PubChem Compound database on chemical compound summary pages, which aggregate all
available information based on a common chemical structure.

Note

Although our aim is to be as informative as possible, we cannot guarantee comprehensiveness of patent-related infor-
mation on the NCBI website. The information we provide is based on data submitted to us. A search for patent infor-
mation at NCBI is not to be considered a definitive search for legal purposes. Our primary objective is to serve as a
source of information for researchers interested in biological sequences and chemicals, not to serve as an authoritative
patent database for patent searches or investigations.

The NCBI-related dates on these records have no relationship with the first release of the information to the public or
with any of the dates associated with the submission or processing of a patent by a patent organization. For specific

date-related information, we request that users find the patent number, which is often displayed on our records, and

then use this identifier to search the database of the originating patent organization (for exam-

ple: USPTO, EPO, JPO, WIPO).
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What do dates on the sequence and chemical structure records mean?

For sequences, information submitted to GenBank is displayed as Nucleotide and/or Protein database records. As not-
ed above, this NCBI date does not bear any definitive relationship to the date the information may have first been re-
leased to the public or to the date associated with the patent record. The date that the record was first available from the

NCBI website is displayed at the top of each record (Figure 1).
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For chemicals, PubChem Substance records display

information about chemical substances as provided to

NCBI by researchers, universities, companies, etc. (Figure 2A). For each record, a "Deposit Date" is recorded when the
submitter has officially provided their information to the PubChem staff. A "Hold Date" may be requested by the submit-

ter, which will prevent the release of the in-
formation to the public servers until either the
"Hold Date" passes or the submitter requests
the release of the information. The "Available
Date" indicates the date when the record was
first queued up to be moved to the produc-
tion servers. The record is generally viewable
by the public within 24-48 hours after queu-
ing. We do not have information on the exact
date and time that a record was publicly
viewable. PubChem Substance records can
be modified by the original submitters and a
"Modify Date" will be included when this up-
dated information is queued up to be moved
to the production server. All dates are dis-
played in the "Identification" section of Pub-
Chem Substance records. If the record has
been modified since the initial release, earlier
versions of the record are viewable by click-
ing on the "Version" link within the "Modify
Date" table. PubChem Compound records
are created by the PubChem staff to serve
as aggregates of all available information
based on a common chemical structure
(Figure 2B). A "Create Date" indicates the
first time that record corresponding to this
chemical structure has been queued up to be
moved to the production servers, akin to
"Available Date" in PubChem Substance rec-
ords. The record is generally viewable by the
public within 24-48 hours after queuing. We
do not have information on the exact date
and time that a record was publically availa-
ble. Please note that the PubChem Com-
pound records are continually updated as
new relevant information is submitted or ac-
quired. We do not track updates to PubChem
Compound records, but report a "Modify
Date" when the entire database has been
most recently updated.
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Figure 2. A) This is the top section of a PubChem Substance record displaying the
number of record updates (versions) and the corresponding date section of the record.
B) This is the top section of a PubChem Compound record with the "Create" and
"Modify" dates highlighted.
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How can records with patent information be found?

Searching for sequences: To access information for nucleotide sequence records included in GenBank's Patent divi-
sion or their corresponding protein sequences, search the Nucleotide or Protein databases with the terms gbdiv_pat
[Properties] or patent[Properties]. To search for sequence records associated with a specific patent, search the Nucleo-
tide or Protein database with (country code|patent number), for example: “us|8669056”.
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Searching for chemicals: To access all chemical records with patent information search the PubChem Compound da-
tabase with has_patent[Filter]. To search for chemical records associated with a specific patent, search the PubChem
Compound database with the quoted patent id in this format “us9481677”. Note that there is no pipe symbol (“|") separat-
ing the country and the patent id. These strategies also apply to the PubChem Substance database.
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To search for chemical records associated with
a specific patent, e.g., EP0521471, you can also go to the Patent View page for that patent via the URL containing the
patent number at the end. The URL for the above patent is https://pubchem.ncbi.nim.nih.gov/patent/EP0521471.

The Patent View page may also be reached through the PubChem Search page (https://pubchem.ncbi.nim.nih.gov/
search). It allows one to search for patents by patent number, inventor, applicant, and chemical name/structure/pattern.
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How can records with patent information be found? (cont.)
Searching with sequences: the BLAST sequence search tool was designed to search for identical or simi-

lar nucleotide or protein sequences from those in a specified database. A "Patent database" is available containing all
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perform your search. To determine
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To updated and the total number of se-
guences within, click the blue question
mark button next to the database pull-
down menu (Figure 5). For more infor-
mation, please see the comprehensive
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Searching with chemical structures:

the PubChem Structure Search

tool was designed to search for identical or similar chemical structures from those in the PubChem Compound database.
A large variety of methods for inputting your query are available, including names, SMILES, InChls, Chemical structure
files, and you can even draw in a structure using the "PubChem Structure Editor/Sketcher". Resulting identical or similar
structures will be retrieved in the PubChem Compound interface for further discovery. For more information, please see
the extensive PubChem Structure Search Help documentation. To filter the results of a PubChem Structure Search to

those records which contain patent information, you can use the "Search History" to combine the results of a structure
search with the results of a filtering of PubChem Compound records containing patent information (as mentioned above).

To do this, run the structure search. Then
click on "Advanced" below the search text
box at the top of the page. In the "Search
Builder" section, click a pull-down menu
and select "Filter" and type "has patent"
into the corresponding text box. Then
scroll down to see the History table and
"Add" the previously run search to the
builder (it will look like "Select XXXX docu-
ment(s)", with the X's representing the
number of structures retrieved in the struc-
ture search). Then, press the "Search but-
ton". For more information on using the
"Advanced Search" page, please see

the Advanced Search Help documentation
and video

PUb©hem PubChem Compound

Structure Search

Limits Advanced search Help

Try the new PubChem Search.

Search Name/ o o
By: Text D Co & Saved Search
| SynonymsiDescriptorsiMeSH term etc: =y | @

https://pubchem.ncbi.nlm.nih.gov/search/search.cgi#

Clear I

Figure 6. PubChem structure search interface. Use different tabs for specific type of in-
put. A structure sketcher/drawing tool is available under the “Identity/Similary,”
“Substructure/Superstructure,” and “3D Conformer” tabs. The direct link to this utility is
https://pubchem.ncbi.nim.nih.gov/edit2/index.html?cnt=0
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