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PubMed
contains citations, abstracts, and 
associated metadata

PubMed Central (PMC)
contains full text records of 
publisher’s versions and author 
manuscripts

https://www.crossref.org/blog/the-article-nexus-linking-publications-to-associated-research-outputs/

Journal Article as Nexus

https://www.crossref.org/blog/the-article-nexus-linking-publications-to-associated-research-outputs/


Journal Article as Data

PMC is an XML 
repository…

“the value of PMC lies in 

its capacity to store and 

cross-reference data 

from diverse sources using 

a common format within 

a single repository”

https://www.ncbi.nlm.nih.gov/pmc/about/intro/

https://www.ncbi.nlm.nih.gov/pmc/about/intro/


PMC as Dataset(s)
Collections available for bulk download and text mining



PMC Text Mining Collections

https://www.ncbi.nlm.nih.gov/pmc/tools/textmining/

https://www.ncbi.nlm.nih.gov/pmc/tools/textmining/


More than 4.5 million 

articles in PMC are 

free to read…

… but not all are free of traditional 

copyright restrictions that restrict reuse

PMC Fact #1: There is a spectrum of 
openness in PMC
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1.75 million 

articles

FTP OA Web 
Service

OAI-
PMH

ACCESSIBLE VIA

https://www.ncbi.nlm.nih.gov/pmc/tools/openftlist/

https://www.ncbi.nlm.nih.gov/pmc/tools/openftlist/


PMC Fact #2: PMC includes historical 

journal content
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FTP

ACCESSIBLE IN .TXT FORMAT VIA

ftp://ftp.ncbi.nlm.nih.gov/pub/pmc/historical_ocr/https://www.ncbi.nlm.nih.gov/pmc/about/scanning/

40 journals
license terms vary by title, 

ranging from fair use to CC-BY

ftp://ftp.ncbi.nlm.nih.gov/pub/pmc/historical_ocr/
https://www.ncbi.nlm.nih.gov/pmc/about/scanning/


PMC Fact #3: PMC is a repository of funded 
research

Funders added to 
http://www.ncbi.nlm.nih.gov/pmc/about/public-access/

as policies are implemented

http://www.ncbi.nlm.nih.gov/pmc/about/public-access/


Author Manuscript Collection

• More than 450,000 author 

manuscripts collected under 

NIH and other funder public 

access policies

• Available for text mining (may 

also be used consistent with 

the principles of applicable 

copyright law)

• Accessible in .txt and XML 

formats via FTP

“We developed this resource 

to increase the impact of NIH 

funding. Through this 

collection, scientists will be 

able to analyze these 

manuscripts, further apply the 

findings of NIH research, and 

generate new discoveries.”

- NIH, November 16, 2015
https://www.ncbi.nlm.nih.gov/pmc/about/mscollection/
ftp://ftp.ncbi.nlm.nih.gov/pub/pmc/manuscript/

https://www.ncbi.nlm.nih.gov/pmc/about/mscollection/
ftp://ftp.ncbi.nlm.nih.gov/pub/pmc/manuscript/


How are these datasets being used?

Is the 

readability 

of scientific 

texts 

decreasing?

Can we 

automatically 

identify 

datasets 

overdue for 

public release?

What is 

the 

extent of 

p-

hacking 

in 

science?

Is there bias 

in the 

reporting of 

sex and age 

in biomedical 

research?

Does gender 

impact 

author 

order

?



Datasets in PMC 
Discovering datasets and linked data in PMC



How do 

datasets get 

in to PMC?

https://www.ncbi.nlm.nih.gov/pmc/about/submission-methods/
https://www.ncbi.nlm.nih.gov/pmc/about/guidelines/#supplementary

Supplementary Material

• PMC policy requires all referenced supplementary data 

files to be deposited with the article or manuscript.

Data Citations

• Authors are also encouraged to make datasets available 

in a public repository and include the relevant data 

citation(s) in the paper.

NIHMS Deposit 

• Funded authors who are required to deposit the author 

manuscript to PMC can also supply data files at the time 

of deposit. 

https://www.ncbi.nlm.nih.gov/pmc/about/submission-methods/
https://www.ncbi.nlm.nih.gov/pmc/about/guidelines/#supplementary


Supplementary Data in PMC

Supplementary Material Section

Examples of what you will find in this section:

• Computer code

• Mathematical or computational models

• Audio or video clips

• Oversized tables

• Intervention protocols

• Primary or supplementary data sets

• Expanded methodology sections

• Additional figures
Source: Publication Manual of APA (6th ed.)PMC Search: has suppdata[filter]

https://www.ncbi.nlm.nih.gov/pmc/?term=has+suppdata[filter]


Dataset Deposit in 

NIHMS

• Data files should be supplied with other 

manuscript files in Step 1 of NIHMS 

process

• Author must have funding from a PMC-

participating funder to deposit

• NIHMS can accept nearly any file type 

as supplemental; .doc, .pdf, .xls, .csv, 

.tiff, .jpg, .eps, .ai, mp4 are the most 

common types received

https://www.nihms.nih.gov/

https://www.nihms.nih.gov/


• Upload as 

Supplemental file 

type

• Provide general 

dataset label (e.g., 

Dataset 1, Data 2)

• Can provide as 

many data files as 

necessary

• Data file(s) must be 2 

GB or less

Dataset Deposit in NIHMS

https://www.nihms.nih.gov/

https://www.nihms.nih.gov/


Data Availability Statement

Data Citations

Data Citations and Statements in PMC 

Examples of what you will find in these sections:

• “Data available upon request”

• References to supplementary material

• NCBI database accession numbers (GEO, 

GenBank, dbGap, SRA)

• General data repository record DOIs (figshare, 

Dryad)

• Government data repository links

• Personal servers



Data Citations in PMC

“Data citations should 

facilitate access to the 

data and any 

associated metadata, 

code, or related 

materials.”

https://www.ncbi.nlm.nih.gov/pmc/pmcdoc/tagging-
guidelines/article/dobs.html#dob-datacitations

http://jats4r.org/data-citations

https://www.ncbi.nlm.nih.gov/pmc/pmcdoc/tagging-guidelines/article/dobs.html#dob-datacitations
http://jats4r.org/data-citations


Linked Data in PubMed
Discovering datasets and linked data in PMC (& PubMed)



Linked Data in PubMed 
Secondary Source ID field Linkout: Other Literature Sources

Example PubMed Searches:
hasdatabanklist
genbank[si] OR figshare[si]
loprovfigshare[Filter] OR loprovdryaddb[Filter]

https://www.ncbi.nlm.nih.gov/pubmed/?term=hasdatabanklist
https://www.ncbi.nlm.nih.gov/pubmed/?term=genbank[si]
https://www.ncbi.nlm.nih.gov/pubmed/?term=genbank[si]
https://www.ncbi.nlm.nih.gov/pubmed/?term=genbank[si]
https://www.ncbi.nlm.nih.gov/pubmed/?term=genbank[si]
https://www.ncbi.nlm.nih.gov/pubmed/?term=figshare[si]
https://www.ncbi.nlm.nih.gov/pubmed/?term=figshare[si]
https://www.ncbi.nlm.nih.gov/pubmed/?term=figshare[si]
https://www.ncbi.nlm.nih.gov/pubmed/?term=figshare[si]
https://www.ncbi.nlm.nih.gov/pubmed/?term=loprovfigshare[Filter]+OR+loprovdryaddb[Filter]
https://www.ncbi.nlm.nih.gov/pubmed/?term=loprovfigshare[Filter]+OR+loprovdryaddb[Filter]
https://www.ncbi.nlm.nih.gov/pubmed/?term=loprovfigshare[Filter]+OR+loprovdryaddb[Filter]


What’s next for the 

article as nexus 

(or dataset)? 
• More central access?

• Easier to find?

• Increased interoperability?
• Encourage more text mining?

https://www.crossref.org/blog/the-article-nexus-linking-publications-to-associated-research-outputs/

Move in a data- and user-driven direction!

https://www.crossref.org/blog/the-article-nexus-linking-publications-to-associated-research-outputs/


Suggestions? (or questions?)
Contact us with your ideas at pubmedcentral@ncbi.nlm.nih.gov
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