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l. Introduction to SciMiner
A. SciMiner is a web-based biomedical literature mining and analysis tool aiming at
identifying targets (genes / proteins) in user’s interested topics by NLP (Natural
Language Processing)
B. Refer to the SciMiner homepage for details.

1. Menu Bar in SciMiner

B i Run SciMiner: For submission of a PubMed query or
PMIDs to initiate mining process.

ii. Post-Mining Analysis: Functional enrichment analyses

T of five areas; targets, Gene Ontology, MeSH,
pathway, and Protein-Protein Interaction.

iii. Merge Queries: Integrate multiple search results.

Post-Mining iv. Completed: Retrieve completed SciMiner mining (Run

Analysis SciMiner) or analysis (Post-Mining Analysis) jobs.
v. Download: Standalone version is available here.
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Merge Queries

Completed

Download

Contact




Log-In
User should have a valid account to use the SciMiner. If you do not have one, you can
easily create one online. “Run SciMiner”, “Post-Mining Analysis”, “Merge Queries”
and “Completed” menus require user authentication.

M

An online literature mining tool for target

S Ci M i ner identification and functional enrichment analysis NC?BI

Home

Intro duction

Supplementary
Enter your email address and password.

Run SciMiner
P — If you d_on"t have a SciMiner account,
Analysis Click HERE to create one.
MoraciQuenics Email to your system administrator for any question.

Completed

Download = S i S |
E-mail: useremall@schuul.edul

i P |

(ogn W rese)

The public version of SciMiner has a default of 1000 documents (500 new documents)
limit per query. If users need more documents per query, they can either download the
standalone version or contact the author (jJuhur@umich.edu) to request an increase. For
standalone version, we generally recommend 20,000 documents per 1GB of RAM
available. Going above this limit might result in abrupt halting of SciMiner due to a
memory allocation error.
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V.

Submitting a SciMiner query
Users can submit a simple text query or a set of PMIDs to SciMiner. Go to ‘Run
SciMiner’ menu in the menu bar.
A. Starting a SciMiner mining process (query)

= - An online literature mining tool for target identification o
M SCI M I I"I er and functional enrichment analysis NC?BI

SciMiner Query Submission

Home
(nstruction): Click HERE for detailed help or rove mouse pointer around to get a quick tip.

Introduction 13 Marme your query and enter your Pubmed search terms or provide PMIDs directly

21 Submit your query, review the result, and correct wrongfully identified targets ifnecessary,

Supplementary
33 Re-tun the same gquery to get an updated target identification results, it necesary with modified advanced options and user filters.

Run SciMiner )
(Section) MNarme your guery.

Post-Mining Guery name :|ALS Inflarmmation |
Analysis

(Section2) Enter your query or provide PMID=
Merge Queries 13 MCBI Entrez Pubhded search termis)
|“Amy0tr0ph\c lateral sclerosis"[MeSH] | PREVIEW (ex) "Arryotrophic lateral sclerosis"[MeSH] AND "Reactive Cxyvgen Species’[MeSH]

Completed
SHOW advanced options!

* Supplemertary files. You may need these files to create your own fiter lists. (HUGO D=z are essential )
Better save the text files and load them in & text editor like UtraEdit or EditPlus

A3 Full HUGD Content (EXCEL, THTY

2] Unigue symbals (TXT)

31 Uniggue names (THT

Download

Contact

Logout

I.  Give a name to your query.

ii.  Provide any of the following three
1. NCBI PubMed query string or simple text strings
2. List of PMIDs (in the advanced options)

3. Afile containing a list of PMIDs  (in the advanced options)

iii.  If you provided a PubMed query string, please click ‘PREVIEW’ button to see
how many papers you should expect. For most users, 1000 is the default
threshold for total number of document with a maximum of 500 new
documents.




iv.  (Optional) Modify the ‘advanced options’ with section 3

Section3) SciMiner Mining Mode ("MNCBI GeneZ2Pubhbled and GeneRIF involve no text mining)

Mining mocle | SciMiner text mining b | Species extension by HomoloGene | Extend by HomoloGene %

1. Mining Mode

A. SciMiner_text mining: This option applies to the standard SciMiner
text mining to the documents. With this mining mode, the ‘Species
extension by HomoloGene’ mode is always ‘Extend by HomoloGene’
even though users change to ‘Only explicit human targets’

B. NCBI Gene2PubMed: This option make SciMiner use the NCBI’s
Gene2PubMed mapping information. Please refer to the NCBI Help
document for detail.

C. NCBI GeneRIF: This open make SciMiner use the NCBI’s GeneRIF
information. They are manually entered review sentences about genes.
Refer to the above NCBI Help document for more detail.

v.  (Optional) Modify the ‘advanced options’ with section 4
Sectiond) Additional options for SciMiner text mining

I:‘Namestn be ignored (Default by Scibdiner w2 23
D Symbols to be excluded [Crefault by Scibdiner w2.2)
D Symbaols to be included [Crefault by Scibiner w2.2)
Include any gene symbol longerthan (3 , unless specified by the abowe filters
Seitdiner confidence score threshald | 0.1 (0.1 minimum, 20.3: moderate, 20.6: high) more on Scores
Lo not include phenotype only genes [ex)1 IDDM2 (Insulin-dependent diabetes melitus 27,

SCZD (Schizophrenia disorder 17 (Full list EXCEL, TXT)

Specify custom filters (IGNORE, EXCLUDE, INCLUDE) if you have.
Include any gene symbol longer than
A. You can specify if you want any acronym longer than some threshold
even without positive confidence score.
3. Change score threshold.
A. For more information on scoring systems, click ‘more on scores’ or
refer to the supplementary materials.
4. Do not include phenotype only genes
A. There are 676 phenotype only genes like IDDM2 (Insuline-dependent
diabetes mellitus 2). You can exclude these genes. Default option is



http://www.ncbi.nlm.nih.gov/entrez/query/static/entrezlinks.html#gene
http://www.ncbi.nlm.nih.gov/entrez/query/static/entrezlinks.html#gene
http://www.ncbi.nlm.nih.gov/entrez/query/static/entrezlinks.html#gene

‘ON’.

vi.  Click ‘Submit Query’ button and wait the process is completed. An email will
be automatically sent to your registered email account with the result URL link.

Tip: It is strongly recommended that users first should review their SciMiner results
and create own IGNORE, EXCLUDE, INCLUDE filters.

The IGNORE list may contain entities to be ignored. The INCLUDE and EXCLUDE
lists of acronyms (or symbols) are included or excluded when conditions are met. For
example, the default SciMiner EXCLUDE list has ‘SDS’ and “‘sodium dodecyl sulfate’ as
its condition. Identification of ‘SDS’ in a text as ‘serine dehydratase’ will be excluded if
there is an occurrence of ‘sodium dodecyl sulfate’ in the same document. In order to
further improve the accuracy of mined targets, SciMiner allows users to manually edit
target identifications on the mining result pages.

Once review is over, users are recommended to apply their own filters and run
SciMiner with same query again to get an updated result.




B. Understanding the query result page
i.  Sections: The result pages will usually have 6 different sections.

1. Search option summary: About your submitted query

Congratulation! Your gquery with SciMiner has been successfully completed. Your query and search options were

[HIDE search option summary |

Query 1D # 7

User name Junguk Hur
Emnail juhur@umich. edu

Query string “smyotrophic Lateral Selerasis'[MeSH] AND "Reactive Oxqrgen Species'[MeSH]

PMID count # 111

Score threshold a1

Other

Query name | ALS_ROS
| Remove_phenotype_gene, Use_symbal_length_option. Always_accept_symbol_langer_than: 6

2. Summary: Number of identified targets in a table

SciMiner has analyzed {(111) articles. [Documents Summary] [FhiDs]

Identifed Targets

| |

| | Before filtering | After filkering | Unigue targets
| Symbol-based mining | 5135 | 400 | 123

| Mame-based mining | TIT | G35 | ag

| Merged | [=1=irbed | 5135 | 127 (detail)

3. Top 10 most frequent targets: By number of papers

Top 10 most frequent targets ... (All 190 genesh

Here are the top 10 most frequently found targets from your gquery. They are sorted primarily by the number of paper and then by the number of occurrence.

[HIDE Top 10 most frequent targets |

| Rank | HUGO | Symbol | Target Name | #0ccur | #Paper | MiMI
| 1 | 11178 | 5001 | superoxide dismutase 1, soluble (amyotrophic lateral sclerosis 1 (adulti | 2682 | 84 E
| 2 | 19926 | CYCS | eytochrome o, somatic | 51 | 12
| 3 | 1516 | CAT | catalaze | 4 | 12 g
| 4 | 11120 | SO0z | superoxide dismutase 2, mitechondrial | 24 | 11 g
| 5] | TETZ | HOS2A | nitric oxide synthase 2A (inducible, hepato oytes) | 114 | a g
| =3 | 290 | BCLZ | B-czell CLLymphoma 2 | 101 | g E
| 7 | 200 | ALB | albumin | 16 | g
| g | TeT2 | NOS1 | nitric oxide synthaze 1 (neuranal) | 122 | =1 g
| a | g20 | APP | amyleid beta (A4 precursor protein (peptidase nexin-ll, Alzheimer disease) | 20 | =} g
| 10 | 12805 | *=DH | santhine dehydrogenase | 13 | & g




4. View the interaction network (MiMl): Build interaction networks among
the targets. Clicking “Generate_Network” will launch Cytoscape and
display interaction networks among the targets. Users can limit the targets
to be displayed by applying additional filters.

View the interaction network (MiMI data)

“ou can create a interaction netwaork of the targets found above. Interaction data is based an the Mib| {Michigan Molecular Interactions) database. The network

will he visualized by Cytoscape with the support of Wikl plugin.

Minimum # Paper + 1| Generate Network Download Symbols

5. Top 10 most enriched MeSH terms (sorted by p-values)

Top 10 most enriched MeSH terms (sorted by p-value)

Here are the MeSH terms that are highly enriched inwour quendcorpus) when compared to all other PubMed documents. The comparison was done by Fishers
Exacttest The default significance level is 0.05 and any p-value smaller than 005 is shown in red. Use the EXCEL file below to sort by enrichment fold {t-ratio /

b-ratia),

[ HIDE Top 10 most enriched MeSH terms |
Corpus size 112 BackgroundiMedLine) 177560557 Switch table detail

‘ .‘ . enrichment
Rank MeSH Term p-value t-ratio
folds

[ ] Amyotiophic Lateral Sclerosis [T ] [0
[z ] Superoxide Dismutase [ [ zvezoz [ o7z  [ECOE
[z | Reactive Qrygen Species [ s [ zeterw [ oz [
[a | Oridative Stress [ a8 [ 1s7ewr [ oze [EERDN
[s | Motor Neurons [ ze [ asttess [ oz [NEEN
[& Hydrogen Peroxide [2s [ 1azesz [ ozs |
[7 ] Suparoxides [za [ 4493 [ oz [l
ER Mutation [Ta [ zzoewr [ oz [
[e | Mice, Transgenic [ 2z [ 731035 [ ozo [
[0 | Free Radicals [ 1 [ zotezr [ os1e  [EEOEDN

Full result (HTML, THT, EXCEL)
6. Result files: Contains the raw result files

Result files

Here are the raw resultfiles of SciMiner mining. Ifyou are interested in seeing all the individual identification results, these files are useful to you. These files can
alzo be useful inyour generating custarmary filters. For example, check the Fittered out results, to see any targets you are guite certain that should be included in
the result. Put such targets into your INCLUDE filter list and run the same guernr again.

These files are usually large and we recommend you save these files and load therm in a text editor or in EXCEL. Check File Format of these files.

| | Before filtering | After filtering | Filtered out | Unigue targets

| Symbol-based mining | 1ME | 1hiB | S0ZKE | 13kB
| Hame-based mining | 2Z0KB | 193KE | 27KB | 10KB
| Merged | 1B | 1hiE | 19KE | 19KB

I. Note that passed targets are those whose SciMiner score is above the specified threshold.




C. Two detailed result pages

There are two additional detailed pages, which includes a document-oriented or a
target-oriented.

[Documents Summary]
This link takes you to a document based summary page.

| PMID ‘ TITLE |  of Genes | Links | Journal
The hyperglycemia-induced inflammatory response in adipocytes: the role of
15536073 YREED . e ‘ 31 MIEIELE] | | siol chem
‘ - reactive oxygen species. =5 DEEE
Extracellular signal-regulated kinase 5 SUMOylation antagonizes shear stress-
18218983 induced antiinflammatory response and endothelial nitric oxide synthase 28 INEEE Circ Res

expression in endothelial cells.

1. # of Genes: The total number of targets found in this article.
2. Links:
A. M: MEDLINE (text format)
B. E: Export EndNote citation
C. H: HTML (full text) file
D. P:PubMed summary
3. At the bottom of the page, there is a clickable link for downloading the
citations (EndNote) of all the papers.

[All *** genes]
This link takes you to a target based summary page. All of the found targets are
displayed with the most frequent one showing at the top.

Here are the targets (genes/proteins) that JUMiner has mined.

WW\ Symbol | Target Name |#Dccur #Paper | Matched Terms W
r’E ™ tumor necrosis factor TNF superfamily, member 2) ‘ 1 Q‘ﬁ‘—l';"%‘%
’—@‘ | interleukin & (interferon, beta 2) | 3 | 1 | L6 ||]1aerl:u|:nﬁ]a i [5
1. Field description

A. Rank

B. HUGO: HGNC (Human Gene Nomenclature Consortium) HUGO ID

C. Symbol: Official HUGO Symbol

D. Target Name: Official HUGO description

E. #Occur: Total number of occurrence

F. #Paper: Total number of papers in which the target has been found

G. Matched_terms: Actual matched terms in the articles




H. MiMI: JAVA Web Start link to launch Cytoscape with MiMI plugin.
2. Further links
A. #Paper: List all documents with the specific target found in
B. Matched_Terms: List all the incidences of actual matching with up to
100 characters at each side. (flanking text)

D. Review the results and find possible error.

Review the result thoroughly.

Usually frequently found targets are true and correctly identified targets. If the
frequency is very low, it is possible that the identified target could be false-
positive or wrong identification.

Flanking texts might be useful to determine if the identified targets are true
genes/proteins.

If you have a list of wrong identification (false-positive), you can now improve
the overall mining results by using customary filters. These filters can be used
from your next queries.

Users can also directly make change through “Edit” button. Users should be
very cautious in using this edit-feature not to make any incorrect change.

E. Manual Correction of identification

SciMiner allows users to correct or delete any wrong identification that users may
notice. Any correction will be applied to the mining queries after the correction was
made. This feature is available from detailed target list page.

Go to the detailed target list page (Click All xxx genes)

154 |[109a5 [ sLciaz solute carrier family 1 (glutamate transporter), member 7 1 1 EAATS =]}
olute carrier family Jepithelial high affinity glutamate
155 [10933 | SLC1Al , 2 10 1 EAACL | EAATS | EAACI-knockout &
transpo m Xag), member 1
sphingomyelin phosphodiesterase 2, neutral membrane (neutral -z
156 11121/ smeD2 phingomyelin phosp \ 10 1 nShase =
sphingomyelinase)
157 || 2728 DDOST dolichyl-diphosphooligosaccharide-protein glycosyltransferase 9 1 AGE-R1 | OST48 | age rl
GCLC | glutamate cysteine ligase |
158 || 4311 GCLC glutamate—cysteine ligase, catalytic subunit s 1 glutamate cysteine ligase catalytic
subunit
, PARP-1 | poly adp ribose poh <
153 | 270 PARPL poly (ADP-ribose) polymerase family, member 1 £ 1 | poly adp ribose polymerase | | gy
¥ ) poly ¥ poly adp ribose polymerase 1
160 || 1062 BLVRA biliverdin reductase A 1 BVR =]}
MPG | n methylpurine dna glycosylase |
161 || 7211 MPG N-methylpurine-DNA glycosylase 8 1 I vip elycosyl &5
| n methylpurine dna glycosylase mpg
peroxisome proliferator-activated receptor gamma, coactivator 1
162 || 9237 [pPaRGc1A | P L L 1 PGC-1 | pge 1
alpha
163 9816 RADS0 RADS0 horr 1 Rads0
164 |10840 SHC1 SHC (Src homology 2 domair g) transforming protein 1 8 1 SHC | p66Shc | p66SHC | p66
165 [ 2853 | DHCRz4 24-dehydrocholesterol reductase 7 1 seladin-1 | seladin 1
166 || 4312 GCLM glutamate-cysteine ligase, modifier subunit 7 1 GCLM | GCL | glutamate cysteine
: ligase modifier subunit
167 7230 MRE11A MRE11 meiotic recombination 11 homolog 7 1 Mrell
168 7660 MNCF1 neutrophil cy 7 1 pazy 3
o5 |1098a | sicame |FoMute carrier family 1 (high affinity aspartate/glutamate transporter), B N Chara &
member & =3
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Click “Matched_Terms’ column to see the all of the mined target details.

HUGO ID Detailed Result 7660

‘ HUGO ID ‘ 7660
‘ Symbol ‘ NCF1
Name neutrophil cytosolic factor 1, (chronic granulomatous disease, autosomal 1)
#0Occurrence 7
‘ #Paper ‘ 1
‘ PMID | Match String | Actual String ‘ Score ‘ Flanking text ‘ Edited by | Edit
protein p22 phox and recruitment of the activating cytosolic
‘ S sk ‘ pY ‘ P ‘ o components p47 phox p67 phox and p40 phox are needed for function LIASE
Upon cell activation p47 phox is phosphorylated thereby initiating
18219386 A7 a7 0.6 J k Hi
P P translocation of the p47 phox SRS
activation p47 phox is phosphorylated thereby initiating translocation of
R P/ Py 0 the p47 phox /p67 p67 phox /p40 p40 phox complex to the jeRkic
phox /p40 p40 phox complex to the membrane where phosphorylated
‘ 18219386 ‘ pa7 ‘ paz ‘ 0.6 ‘ e Junguk Hur
Rac acts to coordinate the translocation of the p47 phox /p67 p67 phox
18219386 A7 a7 0.6 J k Hi
P P /p40 p40 phox complex and is SRS S
the same interacting partners but Nox1 and Nox2 are both p47 phox
18219386 pa7 pa7 0.6 i a1 Junguk Hur
Apocynin is believed to block the translocation of p47 phox /p67 p67
‘ 18219386 ‘ pa7 ‘ pa7 ‘ 0.6 ‘ b [ woak Junguk Hur

‘Edited by’ column will show any previous manual correction by users. Click
‘EDIT’ icon to change the current identification.

SciMiner ldentification Editing

Here iz the list of conflict information for the match string *pdd® in Scivdiner dictionaries. t does not alvways mean that these are all of the possible conflicts for this 'pd#® &t all. There could be other conflicts
that have not been captured by SciMiner .

| HUGOID |Appro\.rad5ymbol ‘ Approvediame | ErtrezGeneID
[ 10576 [ cectia ] C-type lectin domain family 11, member A [ 6320

[ 070 [ FLEK I Pleckstin [ &30

[ 15912 [ NSFLIC [ WSFLT (p97) cofactor (47 [ H596

[ G0 [ INGT [ inhibitor of growth family, member 1 [ EA

[ T [ HCF1 [ neutraphil cytosalic factor 1, (shronic grenulamatous disease, aitasarmal 1) [ FRIEA]
Current Entry

You have envoked this script for the following identification result. Mote that Mateh String is the form in Sciviner dictionary, while Actual String is the sctual form found in the document. Actual String
has more varisble forms
PMID: 168219386 HUGO I 7660 Mstch String: pdf Actual String, pa4?

Modification Scope

' MAKE SURE THAT YOU COMPLETELY UNDERSTAND WHAT YOU ARE DOING HERE !
! CHECK THE IDENTIFICATION RESULTS THOROUGHLY !
{ USE HUGO ID FOR. NEW ASSIGNMENT !

If you are sure what you are going to do, select your modification option.

|This specific finding vl

Search NCEBI Entrer Gene and find a relevant HUGO ID (HGHC 1D

Enter nesy HUGO 1D l:l
[[mEcETE]

11




If SciMiner found conflicting symbols, it displays such list. For example in the
figure above, it shows five possible genes for the selected term ‘p47°. Users are
recommended to use NCBI Entrez Gene database (available on the same page) to
check details of genes matching the term (here as ‘p47’).

The change can be made in five different levels:

This specific finding: Change is only applied to this identification.

Within this document: Change is only applied to the document for any
identification with the exactly same HUGO ID, Match String, and Actual String.

Within this document - All by the matchString: Change is applied to only to the
current document (PMID)for any identification has the exactly same HUGO ID
and Match String.(Actual String is NOT checked.)

Within the guery corpus: Change is applied to every document in the query for
any identification with the exactly same HUGO ID, Match String, and Actual
String.

Within the query corpus - All by the matchString: Change is applied to every
document in the query for any identification has the exactly same HUGO ID and
Match String.(Actual String is NOT checked.

I Users should be completely certain what they are changing since this may affect
the result of other users as well. We believe accumulated knowledge would
greatly enhance the quality of SciMiner text-mining results in the long run. !

To update the identification, enter correct HUGO ID (Not Entrez Gene ID) in
the box and click *UPDATE’. Click ‘Search NCBI Entrez Gene and find a
relevant HUGO ID (HGNC ID)’ to search in the Entrez Gene database.
Detailed pages for each Entrez Gene record has HUGO ID as HGNC ID in the
primary source.

It should be noted that update or deletion only applied to the same ‘Match
String’, “‘Actual String” and HUGO ID. The case of the actual string also
matters.

12



F. Custom filters

i.  IGNORE: any matching term to be ignored in name matching. (ex:
cytoplasmic domain, protein, or too broad non-specific terms)

ii.  INCLUDE: any symbol to be included on given conditions in symbol matching.
(ex: NF-KB => Then any case of NF-KB will be reported regardless of the
SciMiner score)

iii. EXCLUDE: any symbol to be excluded on given conditions in symbol
matching.

(ex: SDS sodium dodecyl sulfate => If SDS is identified as ‘serine
dehydratase’ and ‘sodium dodecyl sulfate’ is also in the same document, then
this SDS is excluded from the target list.

G. Run SciMiner again
I.  If you have compiled your own custom filters or gone through the manual
correction step, you need to run the same query. Make sure custom filters are
correctly specified if you have ones.

13



V. Post-Mining Analysis
Post-mining analysis can only be run with any existing SciMiner mining result.
Remember that analysis is done by comparing target set (query) with background set

(query).

SciMiner Post-Mining Analysis

(Instruction): Click HERE for detailed help or mose mouse pointer around to get & guick tip.

11 Click "Retrieve Completed Querny to retrieve currently available Scibiner results.
2 Enter query D for tested (and background set)

3) Select analysis modules and click "Start Analysis' to submit the analysis.

[Section_1) Search your Scikiner mining results by

CLery name | [ Retrieve Completed Cluery ]

[Section_2) Here are the list of your previous SciMiner results. (completed onlky)

Cluery Murn kode MNarme D=te FrID= Targets Link | Del
Querny result to be tested I:I Limit targets by| bAinirmum & Paper v|| 1 | and by Iistl |[ Browse.. ]
Query result asbackaround | | Limit targets by | Minimurn # Paper || 1] and by list| [ Browse. |

P-walue for significance test Significant p-walue=s will bein  redin result.

[Section3) Select functional analysis modules to run.

’_| Analysis module | tdetbiod | Test against | Mote
’E| Gene (Mame) Enrichment | Fisher's exact | | Selected Background Above vl |

’E| Gene Ontology (GO0Y Enrichment | Fizher's exact | | Selected Background Above | |

’E| hd=5H Term Ennchment | Fizsher's exact | | Selected Backgrgund Abhove v| |

’E| Pathway Enrichment | Fisher's exact | | Selected Background Above | |

’E‘ Pratein-Pretein Intarastion netwark of targets ‘ Jggsrzp_‘;if::z) | | Al HUGD Genes in SciMinerDB | | BESZ‘?;:‘JLGR?:EME“

[ Start Analysiz ][ Rezet ]

A. Introduction to three sections
i.  Sectionl: Retrieve currently available (meaning completed query). Query

name can be specified. No need to be the full name. Case insensitive.

ii.  Section2: Specify target and background set you want to compare. You can use
a subset of targets from the selected queries by changing the threshold.

iii.  Section3: Select analysis modes and specify background set. Background set
could be either the selected one in the above section2 or full documents in
SciMiner or other whole set of all of Gene Ontology or PubMed.

14



* Note that the minimum threshold for the background set in section2 applies
any background set defined by Section3. It is NOT limited only to the
‘Selected Background Above’.

B. Understanding the result
i.  The test performed here is fisher’s exact test, which statistically assess
whether two sets are different or not. From a 2x2 contingency table

T: target set, B: background set
T+ T-
B+ | B-

Consider the following case. SOD1 is found at

20 papers (total 25) from target

20 papers (total 50) from background
Then the founding of SOD1 in the two sets is significantly different?
20 5
20 30
This would give p-value of 0.001 (two-tailed)

ii.  Most of the tables in the analysis result page have similar columns.
1. T+, T-, B+, B- are explained above.
2. T-ratio=T+/T-
3. B-ratio =B+ /B-

15



iii.  Target Enrichment

In target enrichment result section, a brief summary of targets from tested and
background sets is given, which is followed by the top 10 most enriched (by the p-
value) targets are shown in a table. In the example below, IL6 is the top 1 most
significantly enriched target. The color represents in which set the target is
enriched. Red color represents enrichment in the tested set and green implies
enrichment in the background set. This color scheme applied to all other sections as
well (GO, MeSH, Pathway enrichment tests)

u

=

Here is surmmary of the targets (genes and proteins) from each query (search) result. Please note that Tested set refers to the identified targets from the
Target Query and Background set refers to the identified targets from the Background Query. If no hackground gquery number is specified abowe, then the

background setis full HUGO gene set (for Gene Ontology terms, pathways, and protein-protein intearctions) and full PubMed {for MeSH terms)

| | Corpus size | # of targets (totaly | # of targets (used)

| Tested set | 172 | 309 | 299
| Backyround set | 168 | 555 | 555
= Top 10 most enriched Targets (sorted by p-value)

Here are the top 10 most enriched targets in the tested set.

Switch table detail

.‘ | enrichment
Rank |HUGOID | Symbol Hame p-value t-ratio

folds
[ 1 [ eme [ s | interleukin & (interferan, beta 2) [ 1 [ 120e07 [ oo [ 00
[z [ ttesz [ TF tumor necrosis factor (TNF superfamily, member 21 [ w0 [ zaceor [ oos [ 02
‘ 3 ‘ a805 ‘ PTEE2 | prostaglandin-endoperoxide;;;ﬁl‘\oisyegfn(‘:sr:jstaglandin &/H synthaze and ‘ 2 ‘ 540207 ‘ 0.04 ‘ 04
[ a [ 118 [ cat | catalase [ 30 [ sreos [ o7 [HNEEHE
[ 5 [ azas [ erar | glial fibrillary acidic protein [ 8 [ 13se0z [ ooz [ 03
[ & [ =z13es [ coxse | cytoshrome ¢ oxidase, subunit 8B pseudogene [ 13 [ 15103 [ ooz (NG
[ 7 [ ss0z [ we | interleukin 1, beta [ 4 [ t7oe0z [ ooz [ 0z
[ e [ sa= [ wrne | interferan, gamma [ 2 | 17eenz [ ooz [ 02
[ & [ 111z0 [ sopz | superaxide dismutase 2, mitachondrial [1a [ Hssecz [ o1 [
[ 10 [ 11178 [ s001 [ superoxide dismutase 1, saluble (amyotrophic Iateral seleresis 1 (adulty | 91 | 330e08 | 053 [N
Full result (HTML, THT EXCEL) Backtotop
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iv.

GO Enrichment results

~

= Gene Ontology Enrichment

Download a compressed file (G0_Compressed. zip (7.0 MBY) including all of the individual GO files. This zip file containg every raw and

intermediate files, some af which are available on this web page.

| Corpus size |# of targets (total) |# of targets (used)

| Tested set | 172 | 200 | 388

Background set | 165 | 555 | 555

Gene Ontology Enrichment Section is composed of 9 results. For the three Gene Ontology categories (Biological Processes, Molecular
Functions, and Cellular Components), three different sets of Gene Ontology terms are used.

Explicit GO: Only use GO terms that are explicitly assigned to the target gene.

Full GO: Use both explicitly assigned GO terms and implicitly assigned terms. Implicit terms are all the parent terms of explicity GO terms
fram the GO tree structure.

Level 2~3: Use only the highest 4 levels of GO terms. These can generally provide functional categaries due ta their broad meanings. GO

assignements are hazed on the full GO,

O Biological Processes
| Molecular Functions
i Cellular Components

* Gene Ontology terms are obtained from external resources for each target.

1. GO enrichment are performed in three different ways for each of three
categories

(biological function, molecular mechanism, and cellular components)

A. Level 2~5: Only GO terms between the top level 2 and 5 are used.

B. Explicit GO: Use all GO terms regardless of the level. But only use
GO terms explicitly assigned to each target (gene)

C. Implicit GO: Include any implicitly inferred GO terms in calculating
enrichment score. Not clear? Recall the structure of Gene Ontology
hierarchical tree.

Suppose Gene-A has G0:0004601 (peroxidase activity). Then we
implicitly assign the parent term G0O:0016209 (antioxidant activity) to

the Gene-A and use such information in enrichment analysis.
2. Suppose that you are very interested in GO:0004601 (peroxidase activity)
and you want to know what targets has or has not this GO from your
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mined target sets. This is available in the compressed file

(GO_Compressed.zip (9.1 MB)) including all of the individual GO files.

A. Download and unzip this file. You can navigate to find such individual
GO information with target lists.

V. MeSH Enrichment

~

=

Here are the top 10 most enriched MeSH terms in the target guery corpus. You may click each MeSH term to view the details atthe MCBI MeSH browser.

Top 10 most enriched MeSH terms (sorted by p-value)

COrpus size : 172 Background : 188 Switch table detail

‘ .‘ } enrichment
Rank MeSH Term p-value t-ratio
folds

R Reactive Owygen Species [ 1w0a [ 1szess [ oeo [NGERN
[z | Mitochondria [ 3 [ ssoenz [ oao  [DRD
E Dwidation-Reduction [ 22 [ ss0e08 [ oas SR
[ & | Dridative Stress [ 58 [ zoee0s [ oza (D
s | Superoside Dismutase [ 88 [ 152e02 | 020 (DD
[8 Microglia [ a4 [ 1sgena [ ooz [ 02
7 | Lipid Paroxidation [ [ 195e0a [ ooz [
[e Inflammation Mediatars [ 1 [ sgrena [ oot [ 04
[ e Disease hodsls, Animal [ 1z [ 174e03 [ oor [ 04
o | Anticxidants [ 2¢ [ 20z [ oqs [N

Full result (HTML, THT, EXCEL) Backtotop

* MeSH terms are obtained from the MEDLINE records of the documents in the
tested query and background set.
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vi.  Pathway Enrichment

The following table summarizes those targets thatwere used in this pathway enrichment analysis. Pathway information are derived from KEGG and Reactome databases for
each target.

| | # of targets | # of Targets with pathway info | # of unigue pathways
| Tested set | 309 | 276 | 534
| Background set | 555 | 392 | 406

More full results are available.

| Test set {all in text file format) |Pathwg|g assighment |Ma1rix Tvned |Matrix Tyne2

|Backgr0und set {all in text file format) |Pathwg|g assignment |Ma1rix Typet |Matrix Type2

Backto top
Top 10 most enriched Pathways {sorted by p-value)

Here are the top 10 mast enriched pathways inthe target query corpus. You may click each pathway ID or name to view the details at either KEGG ar Reactome datahaszes.

# of targets in test set 399 # of targets in background set 555 Switch table detail
| Rank | PathwayD | Title -| p-value | t-ratio
[ 1 [ 7aeea [ DNA Repair [ [ t1azeos [ oos
[ 2 [ 7=s90 [ Double-Strand Break Repair [ = [ sssena [ ooz

Havimaee Thend " h
3 hsa04020 & 2 ome saplEns | g 208203 002
(human)
[E— orinteraction B i
4 hsaD4080 B e 20 361603 005
(human}
H | bination repair of lizati
| 8 | 7 | independent double-strand breaks | © | BEeED | BB
[ & [ tsrare | Telomere Maintenance [ 8 [ 524e03 [ ooz
[ 7 [ 7sees || Homologous Recombination Repair [ 8 [ 524e03 [ ooz
2 healds14 Cell adhesion maolecules (CAMS) - Homao sapiens 3 1 g5e0z oo
(human)
[ 8 [ heavoszo [ Pyruvate metabolism - Homo sapiens (human) [ e [ zosenz [ ooz
| Py |ati dez- H

10 hsaD4610 E and e eme 1 305602 0.00

=apiens (human)

Pathway information is obtained from external resources for each target in the
tested and background set. Matrix formatted files can be loaded into Excel for
better display.
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907 REMSL |RMA binding motif, single stranded inte 0
1475 CaMx  |calnexin 1
7553 MYC  |w-riwc myelocytomatosis viral oncogend 12 i &
20418 PDE5E  |PDSS, regulator of cohesion maintenan 0
1535 | RUNXIT]1 [runt-related transcription factar 1; tran 1
11933 TP53  [tumor protein pS3 24 b . iy . b
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Vii. Interaction enrichment
1. Network Significance Test

A. This is to show that the mined targets are closely related with respect
to your topic. Basically, we assume that closely related targets would
highly interact with each other.

B. Red bars represent the values of the tested set targets, while blue
histograms are from randomly generated networks of the same size of
the tested set.

i.  Targets with any interaction: The number of targets that have
any interaction data from the MiMI (Michigan Molecular
Interactions) database.

ii.  Targets interacting within _corpus: The number of targets that
have direct interactions with other targets in the given tested set.
The higher this number is, the more closely related to each others.

iii.  Direct interactions within _corpus: The number of direct
interactions among the tested targets.
iv.  Max degree: The highest degree of maximally interacting partner.

C. 100 random sets (the size of target set) are generated based on the
frequency data in SciMiner database. The distribution of these 100 sets
is compared with the target set data. The red bar in the figures
represents the target set. A table of summary is followed by histograms
of randomly generated network data as in the following figures.
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This Network Significance Test section will test the inteqrity of the Pratein-Protein Interaction netwark among the test settargets. This is hased on the assumption that targets commanly
related to a certain topic will be more likely to have frequent protein-pratein interaction with each others. Therefare, if a set of targets identified by texd-mining (SciMiner) from a certain query
have mare frequent direct interactions among the targets compared to randomly generated sets, it can, in par, support the validity of using text-mining method to identify related targets fram
a setof related papers. 100 random network of the same number of target in the test setwill be generated fram the background set. The test set had 399 targets. Thus 398 are randamly
selected fram the background which had a total of 25254 targets. [f the hackground setwas full HUGO set, all the targets will have an equal chance of heing selected. If the hackground set
was either Selected background above ot Whole document in SciMinerDB, the probability of each target bedin selected is determined by the observed frequency of each taroet as in (# of
papers with the taraet/ # of all papers). Two statistical measures are given helow; standard Z-test and one-sample T-test.

| | Targets with any interaction | Targets interacting within corpus | Direct interactions within corpus | Max degree
| Tested | 38 | 283 | 1042 | 56
| Mean | 208 56 | 3484 | 27.18 | .35
| STDEY | a.H | 12.46 | 1451 | 10,74
| Z-Score | 17.2 | 204 | 9.4 | a5
| PvalueiZ) | 0.0e+00 (0.000) | 0.0e+00 (0.000) | 0.0e+00 (0.000) | 1.8e:0f (0.000)
| T-Stat | -T16 | 20348 | 689 5 | 462
| P-value(T) | 2 Se-124 (0.000) | 9.9e-132 (0.000) | 1.1-134(0.000) | 7 8e-f8 (0.000)

This section will histograms of the randorm network samples. Red bars represent the targets from the tested set (target query) being tested.

Targets with any interaction Targets interacting within corpus Direct interactions within corpus Max degree

Hmar 4 arases i any ineaeasian Targunn roarscung within sargun Ctrast inarastisnn usin sarpua Mraimum segres ot e

s
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-- END OF THE USER MANUAL --

If you have any question or comment, please email to Junguk Hur (juhur@umich.edu).
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