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Overview

* Who we are
e Metrics 101

* Metrics-Based Resource Management

e PubMed
e GEO
e dbGaP
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November 4, 1988

To develop new information
technologies to aid in the
understanding of fundamental
molecular and genetic processes that
control health and disease.

In 1987, Senator Pepper
introduced H.R. 393, the
National Biotechnology
Information Act, to
establish the NCBI.

Re-introduced in 1988 as
part of the NIH
authorization process, it
was signed into law by
President Ronald Reagan
on November 4, 1988 as
part of the Health
Omnibus Extension Act
P.L.100-607.
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NCBI Director — Jim Ostell

Deputy Director - Dennis Benson

Information Resources Branch Computational Biology Branch
Dennis Benson David Landsman

IEB Mission: Accrue, enhance, and deliver biomedical data and
iInformation to support learning, discovery, research, and medical advances.

‘ Information Engineering Branch
Kim Pruitt
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IEB Offering Research  Policy Public Health Patient Care

offerings comprise multiple products that serve similar or related customer constituencies
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P Uptime report Report dates: 01/14/2020 to 02/13/2020 (US/Eastern)

Avg. Page Load Time by Country

Response time

Downtime QOutages Uptime Max resp. time Min resp. time Avg resp. time
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Usage and Engagement

Basic User Behavior

e Page views, downloads, events, time on page

Visit Characteristics

e Referrer, entry/exit pages, page path, pages/clicks/events per visit

User Characteristics

e Count, geography, OS, browser, new vs. returning, visit frequency

e Net Promoter Score (NPS), surveys, interviews, help desk reports
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Dashboards

Use detailed
analytics to
understand user
behavior
Facilitate
monitoring
Reveal patterns
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Using metrics to Improve
PubMed



PubMed |

) LU.5. Mational Library of Medicine
Mationsi Cernm for Risechaciogy Informasee,

An essential, free citation resource
that connects researchers, clinicians, |

healthcare providers, and the public :
to biomedical literature and data. = 3

Essential service “the interruption of
which would endanger. . .the whole or
part of the population.”

First offering to be completely rebuilt in cloud
environment —a modern model to ensure reliability.
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30.5M

Records

53.4M

Interactive
Monthly Users

6/7.1TB

Monthly Bytes
Delivered




Legacy PubMed User Survey: NPS

On a scale from 0-10, how likely are you to
recommend this site to a colleague?

9-10

NPS

%Detractors
) (0-6)



Legacy PubMed User Survey: NPS
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Legacy PubMed User Survey: NPS
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Multiple metrics matter

pubmed_maobile

Nov 1, 2019 MNov 27, 2019 Dec 23, 2019 Jan 18, 2020

Nov 14, 2019 Dec 10, 2019 Jan 5, 2020

Take-home: Desktop and mobile users exhibit different behaviors
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NPS: Digging deeper
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Net Promoter Score by Respondent Device
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Goal: Improve the mobile PubMed experience!

Legacy:

[ Lymphoma dog| x E

Click here to try the

New PubMed!

N

An updated version of PubMed is now available.
Come see the new improvements to the interface!

Welcome to PubMed Mobile

PubMed comprises more than 30 million
citations for biomedical literature from
MEDLINE, life science journals, and online
books. Citations may include links to full-text
content from PubMed Central and publisher
websites.

Trending articles

[An update on the epidemiological characteristics of
novel coronavirus pneumonia (COVID-19) ].

Special Expert Group for Control of the Epidemic of
Novel Coronavirus Pneumonia of the Chinese Preventive
Medicine Association., et al. Zhonghua Liu Xing Bing
Xue Za Zhi. 2020.

Novel Coronavirus Infection in Hospitalized Infants

U.S. National Library of Medicine

National Center for Biotechnology Information

U.S. National Library of
Medicine

PubMed cov

Lymphoma dog X  Q

Advanced

PubMed® comprises more than 30 million
citations for biomedical literature from

New: MEDLINE, life science journals, and online
books. Citations may include links to full-text
content from PubMed Central and publisher
web sites.

sl
-@'

Learn

About PubMed
FAQs & User Guide
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Goal: Improve the mobile PubMed experience!

Legacy:

‘ Lymphoma dog| x m
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New PubMed!

An updated version of PubMed is now available.
Come see the new improvements to the interface!
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PubMed comprises more than 30 million
citations for biomedical literature from
MEDLINE, life science journals, and online
books. Citations may include links to full-text
content from PubMed Central and publisher
websites.

Trending articles
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novel coronavirus pneumonia (COVID-19) ].
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Novel Coronavirus Pneumonia of the Chinese Preventive
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New:

Advanced

PubMed®
citations fo

web sites.

Pubmed .gov

PubMed Advanced Search
Builder

Add terms to the query box

All Fields

Enter a search term

v Show Index

Query box

Enter / edit your search query
here
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Goal: Improve the mobile PubMed experience!

Welcc

PubMt¢
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novel c
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Novel C

Pubmed ‘ lymphoma dog

P
Click here to try the L
New PubMed!
A Add ter
An updated versio_n of PubMed is now a_vailabie. Lymphom All Fii
Come see the new improvements to the interface!
Advanced
: Enter
FILTER: None v PubMed® d
SORT: Most recent v citations fo
_ New:
Search Results 2,286 items
Tumours in European Shorthair cats: a web sites,
retrospective study of 680 cases.
Manuali E, et al. J Feline Med Surg. 2020 Query
Full text y |
Subcutaneous B Cell Lymphoma in a Dog Enter
ere

from the West Indies.
Cortina B, et al. Case Rep Vet Med. 2020
Full text

The Genetic and Molecular Basis for Canine
Models of Human Leukemia and Lymphoma.
Review article

Avery AC, et al. Front Oncol. 2020
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Advanced Create alert

Filters (1)  Timeline » E el
586 results

o, || Reset

OMO

1977 2020
Filters applied: Free full text. Clear all

[ ] Tanovea® for the treatment of
1 lymphoma in dogs.

De Clercq E. Biochem Pharmacol 2018 -

Review. PMID 29778492 Free article.

Tanovea® (first named GS-9219, then VDC-
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Goal: Improve the mobile PubMed experience!
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GEO

Measuring repository value through dataset usage metrics
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Gene Expression
Omnibus

The largest collection of richly-annotated, open-
access gene expression and epigenomics
datasets from all branches of life.

Data analysis and visualization tools
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heatmaps expression profiles genome tracks

Submission rates doubled over last 5 years.

« Working to deliver more processed data for users
(e.g., gene expression counts and genome

3.5M 160,000 1.5T1B visualization tracks).

Records Interactive Monthly « >68,000 depositor citations

Monthly Users Bytes Delivered _ L
Y y e >10,000 third-party usage citations
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G0

Gene lé:npressim Omnibus
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= NCBI 39

Gene Expression Omnibus

GEO Publications FAQ MIAME Email GEO

MCBI » GEQ » Info = Citation listings User: tanya | My submissions | Logou!

GEO third-
party usage
citations

Citation listings: deposit and third-party usage

GEO third-party usage citations GEO deposit citations

The following list represents third-party publications that cite GEO data as evidence to support
complement independent studies, or use GEO data as the basis of statistical/analytical hypothese
or tools. Please report omitted publications to gec@ncbi.nlm.nih.gov

Total number of citations:

Wang P, Liu J, Song Y, Liu Q et al.

Screening of immunosuppressive factors for biomarkers of breast cancer malignancy phenotypes and subtype-specific
targeted therapy.

Peerd 2019;7:e71597. PMID: 31293831

Dataset usage: lagging
indicator of value

Inform curation activities
(invest more effort in
most used studies)

Zhang T, Guo J, Gu J, Chen K et al.

KIAA0101 is a novel transcriptional target of FoxM1 and is involved in the regulation of hepatocellular carcinoma
microvascular invasion by regulating epithelial-mesenchymal transition.

J Cancer 2019;10(15):3501-3516. PMID: 31293655

Inform development of
tools or search strategies

Measurement not yet
automated

Metric for which fu
efforts are planned

U.S. National Library of Medicine

National Center for Biotechnology Information

Li ¥, Wu Y, Zhang X, Bai Y et al.
SCIA: A Novel Gene Set Analysis Applicable to Data With Different Characteristics.
Front Genet 2019;10:598. PMID: 31293623

Cortesi M, Pasini A, Furini S, Giordano E.
Identification via Numerical Computation of Transcriptional Determinants of a Cell Phenotype Decision Making.
Front Genet 2019;10:575. PMID: 31293614

Hu D, Kan G, Hu W, Li ¥ et al.

Identification of Loci and Candidate Genes Responsible for Pod Dehiscence in Soybean via Genome-Wide Association
Analysis Across Multiple Environments.

Front Plant Sci 2019;10:811. PMID: 31293609

Bao M, Jiang G.
Differential expression and functional analysis of lung cancer gene expression datasets: A systems biology perspective.
Oncol Lett 2019 Jul;18(1):776-782. PMID: 31289554

Yu Z, Xu Q, Wang G, Rowe M et al.

DNA topoisomerase IIa and RAD21 cohesin complex component are predicted as potential therapeutic targets in bladder
cancer.

Oncol Lett 2019 Jul;18(1):518-528. PMID: 31289523

Yan Z, Yang J, Fan L, Xu D et al.
31 gene expression-based signatures serve as indicators of prognosis for patients with glioma.
Oncol Lett 2019 Jul;18(1):291-297. PMID: 31289499



dbGaP

Metrics at multiple points in the data life-cycle
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Genotype and
Phenotype

A controlled access public
archive to store and disseminate
human genotype and
associated phenotype data.

Phenotype
Molecular Data
Documents
Images
Association Results

m U.S. National Library of Medicine
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>1,400

Records

>2.3M

People

93,000

Interactive
Monthly Users

18218

Monthly Bytes
Delivered

60,000 DAR Recgucests
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20184 20187 201810 20191 20194 201910

Total backlog size (y-axis 1) New submission count (y-axis 2)

Process metrics: informing

progress against goals

 Reduce backlog
e Faster data releases



All-hands processing
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e Faster data releases



All-hands processing
Curator retirement

New curator training (3)

20184 2018-7 201810 20191 20194 2019-7 201910

Total backlog size (y-axis 1) New submission count (y-axis 2)

Process metrics: informing

progress against goals

e Reduce backlog
e Faster data releases



All-hands processing
Curator retirement

New curator training (3)

20184 2018-7 201810 20191 20194 201910

Total backlog size (y-axis 1) New submission count (y-axis 2)

2018 FY Q3 2019 FY Q3
Process metrics: informing
progress against goals Average ,

 Reduce backlog
e Faster data releases

Median ‘
Time of last submission to release 14 weeks



_ Automation #1 Automation #2
All-hands processing

Curator retirement

New curator training (3)

20184 2018-7 201810 20191 20194 201910

Total backlog size (y-axis 1) New submission count (y-axis 2)

2018 FY Q3 2019 FY Q3
Process metrics: informing
progress against goals Average ,

e Reduce backlog
e Faster data releases

Median ‘
Time of last submission to release 14 weeks



dbGaP dataset usage: access requests & downloads

Study age: Old New

The Cancer
Genome Atlas
(TCGA)

Genotype-Tissue
Expression (GTE
XP fon X OncoArray:

Prostate
Cancer

# DARs Approved [1# Data Downloads
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Summary

* Who we are
e Metrics 101

* Metrics-Based Resource Management

e PubMed
e GEO
e dbGaP
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