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Presenter
Presentation Notes
Welcome everyone!  I’m delighted to share information with you about AlzPED, and my interest in text mining.  I hope by the end of the presentation, I’ve inspired you to explore your own favorite data set using some of these technologies. I am here  today to talk about this important information resource from the National Institute on Aging and the NIH Library. It’s called the Alzheimer’s disease Preclinical Efficacy Database, known as AlzPED.  



Overview

 AlzPED 
– Goals
– Experimental Design Score Card
– Unpublished Studies

 Inspiration for Text Mining 
– PubTator - Wei
– Topic Modeling Class - Belter
– Can it help support AlzPED?

 Exploring Text Mining in R
– R & RStudio
– tm 
– pubmed.mineR

Presenter
Presentation Notes
This morning we will discuss AlzPED, its goals, and it’s key features that make this database unique.   We will learn about why I was inspired to use text-mining on AlzPED data.  We will review some of that learning process.  Finally, I’ll demonstrate how text mining packages in R worked on AlzPED data.



AlzPED



AlzPED in Context
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Presentation Notes
We all know someone with Alzheimer’s disease or some form of dementia.  Close to $600 Million has been appropriated to AD research this year.  This comes on top of already committed funds, bringing the 2019 Budget to roughly $2 Billion dollars going to research this year.   Roughly $200 Million of  that is dedicated to Translational research and clinical interventions.  The Program Managers I work with are busy making sure those funds are spent wisely. They are putting those funds to good use, not only by funding viable research programs, but also by developing strategic infrastructure to create robust, enduring, open source data repositories, encouraging collaboration across the investigative domain.  AlzPED is just one of those databases that happens to sit at the nexus between basic science research and clinical trial development.Dr. Hodes, the Director of the National Institute on Aging states, “The cutting-edge research supported and conducted by NIA and other NIH institutes has helped to revolutionize the way we think about Alzheimer’s disease and related dementias. We are eager to make the tools and resources as widely available as possible to spur us toward our urgent goal of preventing or effectively treating these diseases by 2025.”



Factors Contributing to Poor Translation

 The AD animal models do not accurately recapitulate human AD

 Lack of reliable preclinical biomarkers that translate to the clinic

 Failure to match outcome measures used in clinical studies

 Lack of standardization and rigor in study design and analysis of data

 Publication bias due to under reporting of negative results in the literature

 Poor reproducibility of published data

Shineman et. al., Alzheimer’s Research &Therapy, 2011
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Presentation Notes
 There are many factors contributing toward poor translation from the laboratory to the clinic.  AlzPED focuses on the last three listed there.



AlzPED – Goals 

 Raise awareness about the elements of rigorous study design and 
requirements for transparent reporting.

 Provide researchers and information scientists with a facile way to 
survey and analyze existing AD preclinical therapy development 
literature. 

 Reduce the publication bias that favors studies with positive findings by 
providing a platform for reporting on studies with negative findings.

 Provide funding agencies with a tool for enforcement of requirements 
for transparent reporting and rigorous study design.
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Presentation Notes
AlzPED is a publicly available, searchable, data resource created to increase the transparency in research.4 Goals



AlzPED Home Page
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Presentation Notes
Librarians might think of this platform as a Scoping Review of AD animal model efficacy research.  It has a Google like search bar, and offers Advanced Search options as well.  Researches can add both Published and Unpublished data under the “Submit Your Data” link.AlzPED’s is a growing collection of data with over 700 manuscripts within it.  Researchers from academia and industry can evaluate the current body of evidence across therapeutic targets, therapeutic agents, animal models, and outcomes. 



Sample of a Curated Record on AlzPED
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Presentation Notes
Here is a sample of a curated record with   Bibliographic data, where we link to PubMed so users can retrieve the full-text article if they have access to it.  Therapeutic Agents and Target where we link to additional information.    Animal Models - we link to AlzForum for more descriptive information about each animal model.  Experimental Design – discussed in more detail in a moment.  Outcomes  - list the Outcome Measured as well as the parameters used to measure that outcomes. AlzPED facilitates easy access and detailed assessment of curated studies.



AlzPED Experimental Design

Presenter
Presentation Notes
This is a larger view of the AlzPED Experimental Design page or score card. Evaluating the rigor and reproducibility of preclinical efficacy testing studies requires access to multifaceted data including the ability to evaluate elements of the study design. Too often, published studies lack full and transparent reporting using FAIR data principles for researchers to evaluate outcomes and replicate findings. This score card plainly demonstrates what evidence was found within each study indexed within AlzPED.Extracting data about experiment design elements within the published literature is time consuming, thus text mining may prove to be useful in expediting that process.



AlzPED Identifies 24 Experimental Design Elements

EXPERIMENTAL DESIGN ELEMENTS %
Power/Sample Size Calculation 1
Number of Excluded Animals 4
ADME Measures 4

Inclusion/Exclusion Criteria Included 5
Number of Premature Deaths 7
Blinded for Treatment 7
Biomarkers 17
Study Balanced for Sex as a Biological Variable 25
Randomized into Groups 26
Pharmacokinetic Measures 26
Blinded for Outcome Measures 31
Pharmacodynamic Measures 33
Toxicology Measures 37
Conflict of Interest 49
Genetic Background 56
Sex as a Biological Variable 76
Age of Animal at the End of Treatment 94
Formulation 95
Age of Animal at the Beginning of Treatment 96
Statistical Plan 97
Dose 98
Frequency of Administration 99
Duration of Treatment 99
Route of Delivery 100

Most Reported Elements
Least Reported Elements
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Presentation Notes
This is an analysis of data from our curated collection to date.  It shows most studies do not report some of the most critical information required for rigor and reproducibility.  They do a pretty good job of discussing the drug formulation and administration of those drugs (95% or above).    However key details required for understanding the validity of a study are missing, such as the Power/Calculation and the Number of Excluded Animals. (Less that 5 %)



Inspiration for Text Mining 



Inspiration for Text Mining
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Presentation Notes
Pubtator – Screen shot using AlzPED Chih-Hsuan (Chin Saun Wei) is the principle programmer who works on Pubtator, at NLM. Pubtator isFree and designed for biocuration, it is available within NLM’s suite of tools.  Researchers can search text by a search query or by a list of PMIDs.Pubtator allows you to search for Genes, Diseases, Species, Chemicals, and Mutations within abstracts.In addition to finding this helpful tool, I was able to attend an introductory class in text mining.Chris Belter teaches a class in Text Mining at the NIH Library (Chris Belter)In this class he demonstrates how to extracting meaning from large volumes of natural language text, by revealing terms used most frequently within a corpus of documents.All of his materials for this class  are on GitHub. Just search Chris Belter, GitHub.



Can Text Mining Help Curate AlzPED Studies?

What if we could:

 Identify specific strings of characters to reveal Elements of the 
Experimental Design within full-text articles? (Full-Text)

 Look at the 2nd layer of terms by density weight to see if those 
terms reveal any relationships within the science? (AbstractText)

 Determine if exporting these entities in batches to .csv format 
provides an analytic advantage? (AbstractText)
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Then I started thinking about what we could do with Text Mining.I had with a baseline knowledge of R, but knew I was going to need to develop coding skills in R, and I knew I had much to learn about topic modeling.  



Exploring Text Mining in R



R & RStudio

Environment

Packages

Script

Console
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R & RStudio OverviewText mining can be done within the application R. RStudio is an easy to use interface that allows you to program and write R scriptsIn general the interface is divided into four quadrants:The Script pane where you can save scripts and run them repeatedly.  The Environments/History pane where you can view uploaded data sets or vectors you have created.The Files/Plots/Packages/Help where you can loaded R packages, among other things. R Packages are small snippets of code.The Console pane is where you can test code to make sure it runs as intended.



R Packages

 library(tm)
 library(pubmed.mineR)
 library(SnowballC) –

stopwords
 library(tidyverse)
 library(ggplot2)
 library(dplyr)
 library(XML)

 library(topicmodels)
 library(caret)
 library(RISmed) - PubMed
 library(rentrez) - PubMed
 library(reutils) - PubMed

Blue font = specific use with NCBI data

Packages Used in the Analysis Packages Evaluated 

Quick-R: R Packages https://www.statmethods.net/interface/packages.html

Presenter
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R Studio will allow you to install many different packages. Packages are collections of R functions and compiled code in a well-defined format.  Some Packages are designed to read data such as dplyr or XML.  Others are designed to read data files. Some create visualizations like ggplot. While many other provide specific analysis, like those we are viewing here.Here is a list of R packages used in this analysis, as well as a list of packages evaluated to see if they could be used.   This is a small sample of packages available within R.  There are 1),000’s of packages that can be used to perform a variety of functions.  Packages like topicmodels and caret provide a deeper level of assessment in text analysis, however they also require a deep level of knowledge in coding, natural language processing, applied predicitive modeling, and bioinformatics.  I hope to master enough of this information to perform more complex analysis one day.

https://www.statmethods.net/interface/packages.html


Methods

Package/Tool Data Source Objective/Scenario Result
tm/Dictionary 3 full-text documents that

have been indexed within 
AlzPED

Identify character strings 
within text documents to 
facilitate discovery of 
experiment concepts.

Creates awareness 
these concepts are 
definitely within the 
paper, so they know to 
look for them. Could be 
used in tandem with 
“find” highlights.

tm/word_frequency 87 AlzPED citations; 
abstracts taken from 
PubMed

Determine if the volume of 
times a term is used,
reveals any relationships 
between the terms.

No relationships were 
revealed; however, 
additional work with 
topicmodels might.

pubmed.mineR/
pubtator_function

87 AlzPED citations; 
abstracts taken from 
PubMed

Can the information 
provided by this tool help 
inform AlzPED ontologies?

Help ensure AlzPED 
ontologies are on target 
for providing appropriate 
benchmarks in research.
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Presentation Notes
For this paper we choose three scenarios with which to examine the use of text mining:In the 1st analysis we are using tm DictionaryIn this instance we are using the text from 3 full-text documents index within AlzPED.	Identifies character strings within a collection text documents.Determine if key terms and phases within the Experimental Design concepts can be revealed.In the 2nd analysis we are using tm Word Frequency In this case we used the abstracts from 87 citations which we have indexed in AlzPED.Identifies how often each term appears within a body of literature.We want to see if relationships between terms can be identifiedFinallly in the 3rd analysis we used the pubmed.mineR/pubtator_function In this instance we used the same 87 abstracts used in the previous example.As you recall from the web based PubTator this tool identifies chemical, diseases, and models within abstracts.We would like to determine if this data can help inform AlzPED ontologies in an more holistic/unbiased way?



tm – Capabilities

– Data Import
– Data Export
– Inspect Corpora*
– Transformations
– Filters
– Metadata Management
– Standard operators and 

Functions

– Creating Term-
Document Matrices

– Operations on Term-
Document Matrices

– Dictionary*
– Performance

Presenter
Presentation Notes
For the 1st two text mining strategies I used the package tm. This slide provides an overview of some of functions of the tm package within R.  This single package has code for all the shown functions.The process for preparing data within tm includesImporting data from some source typically in: csv, text, xml file format.The main structure for managing documents in tm is called a corpus.  So you need to create this corpus which is saved to temporary memory while data is being manipulated.Once the corpus is created then you can process the data through a series of transformations such as lowercase characters, eliminating white spaces, eliminating stopwords, punctuation, etc.After those processes are complete, then you can create a DocumentTermMatric which can be used  for further analysis such as using the Dictionary feature within tm.



3 Full-text Documents

 ##Create DocumentTermMatrix
 Alzdtm <- DocumentTermMatrix(AlzDocCorpus)  
 inspect(Alzdtm)

 RESULT=

Presenter
Presentation Notes
This is a view of the results from the corpus of the 3 text documents.  I’ve used the Inspect function within tm to reveal the most prominent terms within the corpus.  This is a quick preliminary analysis to gain an idea of the predominate terms within this corpus.



tm – Potential to Find Results in AlzPED Data

Power Calculation terms 
• (“calculat”, “cluster”, “group”, “power”, “sample”)

Randomization terms
• (“random”, “indiscriminat”)

Blinding for Treatment or Outcomes terms
• (“blind”, “unknown”)

Presenter
Presentation Notes
The first exercise in this text mining experiment is to use the Dictionary feature within tm to see if specific terms or character strings can be found describing these three concepts.  This slides shows the concepts and characters used.Power Calculations are important to report, because they enable researchers to better understand the statistical significance of a study in combination with the sample size and magnitude of effect size within context.  You need to know how many animals were used in the study, and how they were used.  You need to know how many animals were excluded from measuring results, and why.  This information is often lacking or convoluted within the journal literature.  You may recall our analysis of 720 citations where we have demonstrated only 4% of the studies included this information.



tm – Dictionary

Presenter
Presentation Notes
At the bottom of the screen you can see how many times each terms was used within each article.  ‘Group’ being the most significate term used in all of them, and ‘power’ showing only once.  ‘Sample’ not at all.



tm/Dictionary – Blinding Treatment/Outcomes Terms

tm/Dictionary – Blinding terms
(“blind”, “unknown”)

Presenter
Presentation Notes
This example shows how the concept of ‘blinding’ was uncovered within the small sample of three documents.  Noticed it was only used once in two of the articles, and not at all in the third article.



tm/Dictionary – Randomization Terms

tm/Dictionary - Randomization terms
(“random”, “indiscriminat”)
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Presentation Notes
Same goes for the concept of Randomization.Random appears a few times in the first document, not at all in the second, and twice in the third document.This is a small sample size, and of course there is nothing statistically significant about this exercise, however it does show that the terms can be found if they are there, and it provides a small glimpse at the rarity of how often these terms appear within studies.



tm – DocumentTermmatrix = corpus/dtm
#Load XML file
alz <- "AlzPED100.xml"  #Load XML file
AlzPedPMIDs <- xmlTreeParse(alz, useInternalNodes = TRUE)
rootnode <- xmlRoot(AlzPedPMIDs) #rootnode = top from 
example
rootsize <- xmlSize(rootnode)
xmlName(rootnode) #produces top node = "PubmedArticleSet"
#names(rootnode)
#names( rootnode[[1]] )
#art = rootnode[[1]] ["PMID"] ["AbstractText"]

#Extract data from XLM file & convert to dataframe
records <- getNodeSet(rootnode, "//PubmedArticle")
PMID <- xpathSApply(rootnode, "//MedlineCitation/PMID", 

xmlValue)
doc_id <- unlist(PMID)
abstracts <- lapply(records,xpathApply, 

".//MedlineCitation//AbstractText", xmlValue)
text <- unlist(abstracts)
alzDF <- data.frame(doc_id, text)

View(alzDF)
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For the second scenario I needed to construction a new DocumentTermMatrix.  This DocumentTermMatrix is comprised of 87 citations that appear within AlzPED.  The PMIDs  taken from AlzPED citations, entered into PubMed and then the AbstractText fields  along with the PMIDs for these citations were pulled from PubMed, and exported into XML.  From the XML document, R tm was used to extract the PMID and AbstractText field content and these entities were converted into the DocumentTermMatrix shown here on the left. The code used to process this information is shown on the right.



tm – Operations on Term-Document Matrices

Frequency of words 
within the DTM

Presenter
Presentation Notes
Having the documents in this format enables tm to show the frequency of terms used with that Term-Document Matric.  As you can see is a large list of terms.   The top tier of terms, are as expected from this corpus, featuring: mice, Alzheimer’s, disease, treatment. CLICK  I hypothesized that the second layer of terms might reveal relationships between these terms, however that was not the case.  



pubmed.mineR

Rani J., 2015

 Demonstrates the network 
association (cosine similarity 
measure) between terms within 
and between corpora.  

 Demonstrates the association 
between terms of abstracts for 
diseases, by year.

 Identifies conclusions within 
abstracts.

 Extracts sentences containing a 
certain query term in abstracts.
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Presentation Notes
This slides demonstrates what I was hoping to achieve with the “Frequency of Words within DTM” example.Coincidentally this image comes from using the next tool I’ll demonstrate, pubmed.mineR, but in this case they have applied Linguistic Structures, and then used Cytoscape to Visualize those structures:Pubmed.mineR is a tool developed at the GN Ranachandran Knowledge Centre for Genomic Informatics in India. In general it performs text mining functions on PubMed abstracts, and it contains a collection of tools to perform specific functions such as those listed here on the screen.  It offers many other similar tools.Additionally it offers a PubTator function, which is one tool I used within this tool kit.  The advantage to using PubTator within R is that it allowed me to easily manipulate the result set into a format that is useful in comparing terms to the AlzPED ontology.   Some of the other functions are more complicated to use, and I look forward to learning how they work.



pubmed.mineR/PubTator – Genes (top 80)
$Genes

[1] "IgG1"                                                [21] "CDK-5"                                               [41] "glycogen synthase kinase 3b"                         [61] "cyclooxygenase (COX)-2"                              
[2] "EAAT2"                                               [22] "GLP-1"                                               [42] "mammalian target of rapamycin"                       [62] "COX-1"                                               
[3] "mThy1"                                               [23] "GLP-1 receptor"                                      [43] "mTOR"                                                [63] "COX-2"                                               
[4] "Notoginsenoside R1"                                  [24] "p75NTR"                                              [44] "Atg5"                                                [64] "Amyloid precursor protein"                           

[5] "PS1"                                                 [25] "Thy-1"                                               [45] "peroxisome proliferator-activated 
receptor gamma"    [65] "MMP-9"                                               

[6] "Insulin Degrading Enzyme"                            [26] "APPL"                                                [46] "transforming growth factor-b1"                       [66] "acidic fibroblast growth factor"                     
[7] "NTR1"                                                [27] "BACE-1"                                              [47] "glycogen synthase kinase-3b"                         [67] "acetylcholinesterase"                                

[8] "insulin degrading enzyme"                            [28] "cAMP response element-binding 
protein"               [48] "GSK-3b"                                              [68] "AChE"                                                

[9] "peroxisome proliferator-activated 
receptor g"        [29] "CREB"                                                [49] "ApoE"                                                [69] "choline acetyltransferase"                           

[10] "PPARg"                                               [30] "PDE4D"                                               [50] "Connective tissue growth factor"                     [70] "N-cadherin"                                          

[11] "BACE1"                                               [31] "brain-derived neurotrophic factor"                   [51] "CTGF"                                                [71] "EphA4"                                               

[12] "amyloid precursor protein"                           [32] "GSK3b"                                               [52] "Glucose-dependent insulinotropic 
polypeptide"        [72] "TrkB"                                                

[13] "b-amyloid precursor protein"                         [33] "CA1"                                                 [53] "GIP"                                                 [73] "BDNF"                                                

[14] "presenilin-1"                                        [34] "AbPP"                                                [54] "b-site amyloid-b protein precursor 
cleaving enzyme 1" [74] "tyrosine receptor kinase B"                          

[15] "bAPP-cleaving enzyme-1"                              [35] "p75 neurotrophin receptor"                           [55] "BACE2"                                               [75] "glycogen synthase kinase-3beta"                      
[16] "HO-1"                                                [36] "TGF-b1"                                              [56] "cathepsin D"                                         [76] "MCP-1"                                               
[17] "Heme oxygenase-1 (HO-1"                              [37] "Egr-1"                                               [57] "amyloid-b protein precursor"                         [77] "TNF-a"                                               
[18] "HMOX1"                                               [38] "APP/PS1"                                             [58] "estrogen receptor subtype b"                         [78] "monocyte chemotactic protein 1"                      

[19] "heme oxygenase-1"                                    [39] "b-amyloid precursor protein cleaving 
enzyme 1"       [59] "ERb"                                                 [79] "tumor necrosis factor alpha"                         

[20] "5-lipoxygenase"                                      [40] "Akt"                                                 [60] "Cyclooxygenase-1"                                    [80] "histamine H3 receptor"                               
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Presentation Notes
You may recall PubTator extracts the entities: Genes, Chemicals, Diseases, Species from a body or corpus of text.This the first of 4 slides which demonstrates the results from using the Pubtator tool within PubMed.mineR.  This slide shows the top 80 extracted Gene terms for the DocumentTermMatrix of 87 abstracts. ~180 Gene terms were generated from those 87 abstracts.  These terms can be compared to our AlzPED Target and Outcomes ontologies to see if we are missing anything, or perhaps need to redefine entities.  



Pubmed.mineR/PubTator – Chemicals (top 80)

$Chemicals

[1] "memantine"                                                                  [21] "GW9662"                                                                     [41] "FLZ"                                                                        [61] "N-acetyl glucosamine"                                                       

[2] "Memantine"                                                                  [22] "GRL-8234"                                                                   [42] "squamosamide"                                                               [62] "NAGO"                                                                       
[3] "NMDA"                                                                       [23] "Triptolide"                                                                 [43] "Latrepirdine"                                                               [63] "acetylcholine"                                                              
[4] "pyroglutamate"                                                              [24] "Tripterygium"                                                               [44] "latrepirdine"                                                               [64] "Î²-C"                                                                       
[5] "Pyroglutamate-3"                                                            [25] "triptolide"                                                                 [45] "Pioglitazone"                                                               [65] "LY450139"                                                                   
[6] "N"                                                                          [26] "biliverdin"                                                                 [46] "pioglitazone"                                                               [66] "BMS-708163"                                                                 
[7] "phosphate"                                                                  [27] "iron"                                                                       [47] "melatonin"                                                                  [67] "GSM-2"                                                                      

[8] "di-phenyl-pyrazole"                                                         [28] "carbon monoxide"                                                            [48] "bexarotene"                                                                 [68] "7,8-dihydroxyflavone"                                                       

[9] "PG5"                                                                        [29] "CO"                                                                         [49] "Tauroursodeoxycholic acid"                                                  [69] "7,8-DHF"                                                                    

[10] "glutamate"                                                                  [30] "azole"                                                                      [50] "TUDCA"                                                                      [70] "C"                                                                          
[11] "OSU-0212320"                                                                [31] "zileuton"                                                                   [51] "bile acid"                                                                  [71] "C99"                                                                        

[12] "blocking"                                                                   [32] "monoterpenoid 2,3,4,4-tetramethyl-
5-methylenecyclopent-2-enone"             [52] "D-Ala2GIP"                                                                  [72] "HNG"                                                                        

[13] "Mitoxantrone"                                                               [33] "monoterpene necrodane ketone"                                               [53] "D-Ala"                                                                      [73] "Anatabine"                                                                  

[14] "bithionol"                                                                  [34] "2,3,4,4-tetramethyl-5-
methylenecyclopent-2-enone"                           [54] "8-oxoguanine"                                                               [74] "anatabine"                                                                  

[15] "hexachlorophene"                                                            [35] "cAMP"                                                                       [55] "estrogen"                                                                   [75] "ibuprofen"                                                                  
[16] "mitoxantrone"                                                               [36] "calcium"                                                                    [56] "Statins"                                                                    [76] "CHF5074"                                                                    
[17] "PQCA"                                                                       [37] "vitro"                                                                      [57] "cholesterol"                                                                [77] "LiCl"                                                                       
[18] "scopolamine"                                                                [38] "simvastatin"                                                                [58] "statins"                                                                    [78] "atorvastatin"                                                               
[19] "donepezil"                                                                  [39] "Simvastatin"                                                                [59] "Atorvastatin"                                                               [79] "hematoxylin-eosin"                                                          
[20] "choline acetyl"                                                             [40] "nitric oxide"                                                               [60] "pitavastatin"                                                               [80] "histamine"                                                                  

Presenter
Presentation Notes
This list can be compared to our Agents Ontologies.  Again it is showing the top 80 Chemical terms from about ~ 120 terms.  Note Memantine is the first item on the list.  It is the only drug that has been approved by the FDA, as it has been shown to have a marginal effect on the decline of memory in patience's. 



Pubmed.mineR/PubTator – Diseases (top 80)

$Diseases
[1] "Alzheimer's 5XFAD"                                                               [21] "neuronal damage and astrogliosis"                                                [41] "behavioral anomalies"                                                            [61] "Neurodegenerative Disorders"                                                     

[2] "Alzheimer's disease"                                                             [22] "memory deficits in disease"                                                      [42] "Zileuton restores memory 
impairments"                                            [62] "Alzheimer's-like neuropathology"                                                 

[3] "AD"                                                                              [23] "Alzheimer's Disease"                                                             [43] "diabetes"                                                                        [63] "cognitive impairment"                                                            
[4] "cognitive deficits"                                                              [24] "neurodegenerative disease"                                                       [44] "Type 2 diabetes"                                                                 [64] "memory deficits of APP"                                                          
[5] "memory impairments"                                                              [25] "neuronal loss"                                                                   [45] "neurite dystrophy"                                                               [65] "reduced tau hyperphosphorylation"                                                
[6] "memory deficits"                                                                 [26] "Alzheimer's"                                                                     [46] "degeneration of cholinergic neurites"                                            [66] "neurovascular coupling"                                                          
[7] "Alzheimer"                                                                       [27] "inflammation"                                                                    [47] "neurite atrophy"                                                                 [67] "AD hallmarks"                                                                    

[8] "cognitive decline"                                                               [28] "familial AD"                                                                     [48] "atrophy of basal forebrain cholinergic 
neurites and cortical dystrophic neurites" [68] "amyloidosis"                                                                     

[9] "delays disease"                                                                  [29] "Parkinson's disease"                                                             [49] "dystrophic neurites"                                                             [69] "cerebrovascular pathology"                                                       
[10] "tauopathies"                                                                     [30] "PD"                                                                              [50] "Lavandula luisieri"                                                              [70] "glucose metabolism"                                                              
[11] "neurodegenerative tauopathies"                                                   [31] "multiple sclerosis"                                                              [51] "cognitive behavior"                                                              [71] "cognitive disabilities"                                                          
[12] "dementia"                                                                        [32] "MS"                                                                              [52] "meningoencephalitis"                                                             [72] "neurodegenerative"                                                               
[13] "parkinsonism linked"                                                             [33] "trauma"                                                                          [53] "MicroHyala"                                                                      [73] "memory defects"                                                                  
[14] "Tau aggregation"                                                                 [34] "glial HO-1 hyperactivity"                                                        [54] "Alzheimer's Partnership"                                                         [74] "astrogliosis"                                                                    
[15] "neurodegeneration"                                                               [35] "neurodegenerative disorders"                                                     [55] "neuritic degeneration"                                                           [75] "Type 2 diabetes mellitus"                                                        
[16] "behavioral deficits"                                                             [36] "OB"                                                                              [56] "neurite degeneration"                                                            [76] "AD pathology"                                                                    

[17] "gliosis"                                                                         [37] "behavioral deficits and 
neuropathological alterations"                           [57] "cerebrovascular deficits"                                                        [77] "brain injury"                                                                    

[18] "memory loss"                                                                     [38] "AD-associated behavioral deficits"                                               [58] "learning and memory deficits"                                                    [78] "neuroinflammation"                                                               
[19] "toxicity"                                                                        [39] "neurodegenerative diseases"                                                      [59] "impaired hyperemic"                                                              [79] "amyloid deposits"                                                                

[20] "block disease"                                                                   [40] "hyperactivity"                                                                   [60] "memory impairment"                                                               [80] "microhemorrhage liability"                                                       

Presenter
Presentation Notes
This list shows terms for Diseases which can also be compared to our Target and Outcomes ontologies.  Again this is top 80 of about  ~120 terms.



Pubmed.mineR/PubTator – Species

$Species
[1] "mice"              "mouse"             "Mice"              "Transgenic mice"  
[5] "human"             "Transgenic Mice"   "transgenic mice"   "patients"         
[9] "Mouse"             "Panax notoginseng" "rat"               "male"             
[13] "patient"           "T mice"            "littermate"        "s mouse"          
[17] "mammalian"         "Male"              "TgCRND8"           "littermates"      
[21] "Human"             "ChAT"              "adenovirus"        "CD1 mice"         
[25] "C57BL/6"           "humans"            "C57BL/6J"          "mates"            
[29] "murine"           

Presenter
Presentation Notes
Finally, the Species list.  This is an area where we could build more precision into the tool to identify specific genetic strains and animal model names as new animal models are developed.  Note there are far fewer terms shown here and most of those terms are very vague from an investigators point of view. One aspect of transparent reporting is to be sure to report the background strain of animal models.  Only two background strains show in this list. 



Conclusions

 Learning R and RStudio takes time and effort. Discovering the features 
and attributes of specific packages proposes its own challenges.

 The tm dictionary function could be used to identify Experimental Design 
terms within full-text articles, thus providing a road map for curators.

 Word frequency functions within tm do not bear meaningful data; 
however, ‘topicmodels’, ‘pubmed.mineR’, or ‘caret’ may prove to be 
helpful packages in that  regard.

 The pubmed.mineR/pubtator_function is helpful in identifying genes, 
chemicals, diseases, and species within full-text and abstracts.
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Conclusions first!I hope this tour through my initial experiences with text mining, gives you an idea of the function you might be able to perform within your own content, and provides a glimpse of the obstacles you might encounter, as well as inspiration to see what you can learn using these technologies. My vision is to ultimately be able to text-mine full-text articles planned for AlzPED,	-to speed the term identification process, such as: animal models, targets, agents, outcomes	-identify areas of experimental design more expeditiously, 	-provide curators with a clear roadmap of the content they can anticipate finding within each article. Curation will always require expert review and interpretation, but a certain level of automation may help with speed, precision and efficiency.  



Thank You!

alzped@nih.gov
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Like to thank my AlzPED colleagues!
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