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1. Medical Term Index Search

Using the Medical Term Index Search to carefully
select the start and end terms is the first step in
discovering informative relationships. The
Medical Term Index Search helps determine the
correct spelling, the most frequently used term,
and related terms. Enter a term, click Get Counts,
and valid terms will be shown.

Medical Term Index Search

Enter Concept: |lung cancer Get Counts

Results

COUNT=2881 MNon-small cell lung cancer stage III
COUNT=774 MNon-small cell lung cancer stage ILIA
COUNT=465 S5mall cell lung cancer recurrent
COUNT=485 Small cell lung cancer extensive stage
COUNT=345 HNon-small cell lung cancer metastatic
COUNT=314 HNon-small cell lung cancer recurrent
COUNT=279 MNon-small cell lung cancer stage II
COUNT=258 Suspected lumg cancer

Medical Term Index Search

Enter Concept: jebola Get Counts

Fesults

COUNT=525 Ebola virus

COUNT=328 Hemorrhagic Fever, Ebola
COUNT=123 Ebecla virus, Zaire
COUNT=28 Ebela virus, Resteon
COUNT=132 VP35 protein, Ebeola virus
COUNT=11 Ebela vaccines

COUNT=11 Ebela Wirus, Sudan

Often a specific term is required for searches
rather than a general term. As an example, an
application will not return any results for the
term Lung Cancer. The Medical Term Index
Search is available to assist in selecting the best
term. As shown here, entering Lung Cancer will
show various related terms and how often they
appear.

Genes and proteins require the duplication of the name. As an example, TNF protein, human is TNF
protein, human TNF and TNF gene is TNF gene TNF. An unusual exception is Neoplasm will show up in
the Results as Neoplasms, but must be entered as Neoplasm.

It is important to have the correct spelling, as the system is case sensitive. As an example, Ebola virus
does not have virus capitalized. In addition, only alphanumeric characters are stored in the triples. The
system will help convert spaces, commas, and other characters, but if an application does not produce
the expected results, try replacing all non-alphanumeric characters with an underscore. Ebola virus is
Ebola_virus and Alzheimer's Disease is Alzheimer_s_Disease.



2. Term Reasoning

Term Reasoning searches for terms that are similaror  Term Reasonine
related to the Search/Start Term. Such terms give clues -

as to the nature and characteristics of the search term. Applications:| - Select Application — v
. . . . . — Select Application —
There are five applications in Term Reasoning. Search/Start Term'[ Specific Reasoning on Graph

_ _ . |Reasoning on Whole Graph +
Size of Results’| pattem Similarity - Whole Graph
Browse Selected Triples

FOPE Browse All Triples +

a. Reasoning on Whole Graph +

Tesr oo Reasoning on Whole Graph finds terms that have many
1 —
- connecting links to the Search/Start Term. A high number

Applications:| Reasoning on Whole Graph + v of connecting links is one way of determining similarity
Search/Start Term:[ED0I2 virus between the terms. For the whole graph, these terms
Size of Results:25 tend to be descriptive of the search term.
Hops:[4 O

The gray box next to Hops indicates that Hops is not an
. Execute option for this application.

Enter a Search/Start Term, select the Size R.E‘SU]TS
of Results, and click Execute. The Results

will appear as shown here. similar,count
urn:sm/Proteins, 1@49

urn:sm/antibodies,a7s

As might be expected, many terms that urn:sm/Antigens, 785
urn:sm/DNA, 775
link to Ebola virus also link to Proteins, urn:sm/Infection,772
. . . urn:sm/Disease, 759

Antibodies, and Antigens. A method of urn: sm/Genes, 755

. o . urn: sm/RNA, 781
Seal‘ChIng fOF more SpECIfIC termS IS urn: 5|'|1’-'|.1Dnc.clgna]_p,ntj_hgdjes_155?

h n on the next urn:sm/DN&_Sequence,572

shown o € next page. urn:sm/elycoproteins ,ees

urn:smy/aminc_Acids,&52
urn:sm/Pharmaceutical Preparations,&549
urn:smyVaccines, 547
urn:smycytokine 541
urn:smy/Communicable_Diseases,638

[The results are only the terms and urn: sm/Enzymes, 515
. . urn:smyfantibedies_ Anti Idictypic,594 -
counts, so the Tabulate and Visualize urn: sn/Peptides, 529 b

buttons shown at the bottom of the

results are not avallable'] Tabulate I Visualize Save CSV




b. Specific Reasoning on Graph

Applications:| Specific Reasoning on Graph

Search/Start Term:(EDOIA virus
Size of Results:[25

Hops:[y O

Execute

Enter a Search/Start Term, select the Size of
Results, and click Execute. The Results will
appear as shown here.

Note that in comparison to Reasoning on
Whole Graph, there are fewer connecting
links but the results are more informative.

[The results are only the terms and counts,
so the Tabulate and Visualize buttons
shown at the bottom of the results are not
available.]

Specific Reasoning on Graph finds terms that uniquely
connect to the start term. These terms are more
informative than the descriptive terms shown in
Reasoning on Whole Graph. This search can produce
novel connections and show meaningful
relationships, leading to new insights.

Results

similar,count

urn
urn

urn

urn

urn:

rsm/Marburg_Virus_Disease,15
1EmfGP2, 13

urn:
urn:
urn:
urn:
urn:
urn:
urn:

=m/GTPEP1,12

sm/Hemorrhagic_Fever_ Ebola, 11
sm/phosphorodiamidate _morpholino_oligomer, 1@
sm/Ebola_virus_ Zaire,?
sm/Hemorrhagic_Fevers_ wiral,7
sm/TRIF12_gene_TRIF1@,7
sm/antibody_Dependent_Enhancement, &

rsmfFilovirus_ NOS,6
urn:
urn:
urn:
urn:
urn:
urn:
urn:

sm/Reticular_cell,&

sm/AXL_gens_AXL,S

sm/adenovirus_Vaccine,S

sm/EH3@sucHMan,s
sm/DC_specific_ICAM_3_grabbing_monintegrin,s
sm/Enhancing_antibodies,s

SM/FEVEr,S

rsmfNephritic_syndrome,S -
=m/SURVIVE,S
. WS PR P —— [T PR G R s

Tabulate Wisualize Save CSV




c. Pattern Similarity — Whole Graph

Term Reasoning

Applications:| Pattern Similarity - Whole Graph ¥

Search/Start Term:(EDOIA Virus

Execute

Enter a Search/Start Term, select the Size of
Results, and click Execute. The Results will
appear as shown here. The terms are often
more novel than Reasoning on Whole Graph
results, but less unique than Specific
Reasoning on Graph results.

[The results are only the terms and counts,
so the Tabulate and Visualize buttons shown
at the bottom of the results are not
available.]

Pattern Similarity — Whole Graph finds terms that

have many connecting links, similar to Reasoning on

Whole Graph, but also accounts for how the terms

are connected (predicates). New relationships can

be discovered, bringing new insights and leading to

serendipitous discoveries.

Results

similar,count

urn:
1sMm/HIV, 99
urn:
urn:
urn:
urn:
urn:
LsmfCytomegalovirus, 83
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:

urn

urn

sm/Virus,123

sm/HIV_ 1,54
smSorthomyxoviridae, 92
sm/Hepatitis_C_wirus,se
sm/Escherichia_coli, &5
sm/Influenza_A_virus,84

sm/Hepatitis_B_Virus,82
sm/Retroviridas,81
sm/Simplexvirus,81
sm/Bacteria,se
sm/Respiratory_syncytial_wirus,7e
sm/adenoviruses,78
sm/Herpesvirus_4  Human,78
sm/vesiculovirus,77
sm/Herpesvirus_1_ Human,7&
sm/Rotavirus, 76
sm/Measles_virus,74

e (e e S m e b e

Tabulate Visualize

Save C5V




d. Browse All Triples +

Term Reasoning

Applications:| Browse All Triples +

Search/Start Term:[EDOIA virus
Size of Resultz: 25

Hops:[4 ]

Execute

Enter a Search/Start Term, select the Size of
Results, and click Execute. The Results will
appear as shown here. The raw data is often
noisy and contains errors, but can be seen
here unfiltered, as desired.

The results can be seen in either a table
(Tabulate) or graph (Visualize), as explained
on page 8.

Browse All Triples + shows the raw data as it is
stored in the graph, and determines a score based
on a measure of uniqueness of each triple. The
results are shown sorted by score.

The green box next to Hops indicates that the
number of hops (links) is an option for this
application. It can take several minutes to get the
results from two hops.

Results

pl,

urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:

urn

urn:
urn:
urn:
urn:

urn

urn:

¥1,avgscore

sm/MNEG_INTERACTS_WITH,urn:sm/Hemorrhagic_Fever_ Ebola,l.@
sm/Rev_NEG_PART_OF ,urn:sm/Nucleoproteins,®.125
sM/INTERACTS_WLTH,urn: sm/Hemorrhagic_Fever__Ebola,®.1
sm/Rev_COEXISTS_WITH,urn:sm/Hemorrhagic_Fever_ Ebola,@.1
sm/ISA, urn: sm/Filovirus_ NOS,8.883333333333333333333333
sm/Rev_INTERACTS_WITH,urn:sm/Hemorrhaglic_Fever_ Ebola,®.@62
sMy/INTERACTS_WLTH,urn:sm/Filovirus_ NOS,2.85
sm/Rev_ISA,urn:sm/RNA_Viruses,®.834482758620689655172413
sm/LOCATION_OF ,urn:sm/RHOC_Protein_RHOC,2.83333333333333333
sm/ISA,urn:sm/Filoviridae,@.@277 77777977 7779777777777
sm/Rev_PREVENTS,urn:sm/Neutralizing_antibody,@.825
sm/Rev_NEG_PART_OF ,urn:sm/Vaccines,@.8178571428571428571428
LSMY/CAUSES,urn:sm/Hemorrhagic_Fever_ Ebola,®.8l6666666666666
sMm/Rev_PREVENTS,urn:sm/Epitopes,8.8153846153584615354615384
sm/Rev_COEXISTS_WITH,urn:sm/Hemorrhagic_Fevers_ Viral,e.els
sm/Rev_PREVENTS,urn: sm/Monoclonal_Antibedies,®.811111111111
sm/LOCATION _OF,urn:sm/ILF3,8.888333333333333333333333
1smyRev_NEG_LOCATION_OF,urn:sm/B_Lymphocytes,e. 0080645161296
sm/CAUSES,urn:sm/Laboratory_Infection,®,.8852631578947368421

e UL A A R g

Tabulate ” Wisualize ” Save C3V




e. Browse Selected Triples

Term Reasoning

Applications:| Browse Selected Triples

Search/Start Term:[EDOla virus
Size of Results: 25

Hopsy 1]

Execute

Enter a Search/Start Term, select the Size of
Results, and click Execute. The Results will
appear as shown here. Although some
relationships are unique simply because
they are invalid, hidden relationships that
are valid can also be discovered.

The results can be seen in either a table
(Tabulate) or graph (Visualize), as explained
on the next page.

Browse Selected Triples shows the data as it is
stored in the informative graph, and determines
a score based on a measure of uniqueness of the
triple. The informative graph is about 10% of the
whole graph, and contains relationships that are
descriptive of the terms.

The green box next to Hops indicates that Hops is
an option for this application.

Results

pl,x1,avgscore

urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:
urn:

sm/NEG_INTERACTS_WITH,urn:sm/Hemorrhagic_Fever_Ebola,l.@
sm/Rev_MNEG_PART_OF,urn:sm/Mucleoproteins,@.125

SM/INTERACTS _WITH,urn:sm/Hemorrhagic_Fever__Ebola,@.1
sm/Rev_COEXISTS_WITH,urn:sm/Hemorrhagic_Fever_ Ebola,®.1
sm/ISA,urn:sm/Filovirus_ NOS,8.883333333333333333333333
sm/Rev_INTERACTS_WITH,urn:sm/Hemorrhagic_Fever_ Ebola,®.2625
sm/INTERACTS _WITH,urn:sm/Filovirus_ NOS,8.85
sm/Rev_ISA,urn:sm/RNA_Viruses,d,.834432758620689655172413
sm/LOCATION_OF ,urn:sm/RHOC_Protein_RHOC,8.8333333333333333333
sm/ISA,urn:sm/Filoviridae,@.@27777777777777 FTITT
sm/Rev_PREVENTS ,urn:sm/Neutralizing antibody,@.825
sm/CAUSES,urn:sm/Hemorrhagic_rever_ Ebcla,®.0166666666666666E
sm/Rev_PREVENTS,urn:sm/Epitopes,d.815384615384515384615384
smSRev_COEXISTS_WITH,urn:sm/Hemorrhagic_Fevers_ viral,®.2151%
sm/Rev_PREVENTS ,urn:sm/Monoclonal_Antibodies,®.81111111111111
sm/LOCATION OF ,urn:sm/ILF3,2.088333333333333333333333
sm/CAUSES,urn:sm/Laboratery_Infection,®.8@52631578947 36842185
sm/LOCATION _OF ,urn:sm/GTPEF1,8. 8845454545404 54040404040
sm/Rev_PROCESS_OF ,urn:sm/Purpura_Fulminans,d.@@34722222222323

Tabulate ” Visualize || Save CSV




3. Path Reasoning

Path Reasoning shows the relationships
between two terms. This can reveal
unobvious and hidden relationships and can
lead to novel discoveries. There are three
applications in Term Reasoning.

a. Paths

Path Reasoning

Applications:| Paths v
End Term:[GF2

Hops:[3 7]

Execute

Enter a Search/Start Term, and End Term,
select the Size of Results and Hops, and click
Execute. The results are best seen in either a

Path Reasoning

Applications] — Select Application — v
— Select Application —

End Term

Paths
Hops:| Context Terms
Faths by Predicate Weight

Paths shows the connections between two terms in
the informative graph. This information is useful in
discovering relationships between close as well as
distant terms.

The number of Hops determines the number of
connections between the two terms. A high number
of hops could require several minutes to find.

- . - —

@.872294372294372294372294
urn:sm/Rey_INTERACTS_WITH,urn:sm/Hemorrhagic_Fever .

table (Tabulate) or graph (Visualize). Tabulate | Visualize l Save CSV |
Tabulate
start pl xl xl p3 end seore
NEG INTERACTS_WITH er__Fbola [Rev_PART COF GP2

[PRODUCES

PRODUCES

[Rev_COEXISTS,

[PRODUCES

INTERACTS | GP2

[Ebala_virus [Rev_COEXISTS_WITH Hemorthagic_Fevers_ Viral

[PROCESS_OF

[Ebola_Virus_ Zaire [Rev_PART_OF E3

The resulting paths are shown here in a table ordered by descending score. The score is based on the

uniqueness of the path, with 1 being the most unique.




Visualize

Hemorrhagic_Fevers_ \iral

Filovirus__ NOS

. Hemorrhagic_Fever_ Ebola

@ HRG

Visualization shows how terms are interconnected in the results. Following paths, exploring close
relationships, observing clusters, and looking for patterns are all easier with visualization.



b. Context Terms

Path Reasoning

Applications:| Context Terms hd
End Term-GP2
Hops3 O
Execute

Enter a Search/Start Term and End Term, select
the Size of Results, and click Execute. The Results
will appear as shown here. The terms shown
will have a direct link to both the Search/Start
Term and the End Term.

[The results are only the terms and counts, so
the Tabulate and Visualize buttons shown at
the bottom of the results are not available.]

Context Terms looks for the terms that connect to
both the Start Term and the End Term. The common
links are an indication of a relationship, and could
be used to select terms for additional path
searches.

Results

incontext,cnt

urn:sm/Disease,2

urn:smf/viral_Proteins,2

urn:sm/T_Phages,2

urn:sm/amylases, 2
urn:sm/Hemerrhagic_rever_ Ebcola,2
urn:sm/Monoclonal_antibodies,2
urn:smyviral_envelope,2
urn:sm/Nuclecproteins, 2
urn:sm/Filoviridae,2
urn:smy/Respiratory_syncytial virus,2
urn:sm/Cleans_drug_injecticn_equipment_finding,2
urn: sm/EMF1_FRCP_PGFEFL, 2
urn:smy/monoccyte_chemoattractant_protein_3,2
urn:sm/fumonisin_Bl1,2

urn:smyAnnexin_A4,2

urn:sm/TFRC_protein_ human_TFRC,2
urn:sm/Methancspirillum_hungatei,2

urn:sm/zymogen_granule_membrane, 2 v
urn: smfLaboratory_Infection,2 .

Tabulate | Visualize Save CSV




c. Paths by Predicate Weight

Path Reasoning

Applications:| Paths by Predicate Weight
End Term:/GP2
Hops:[3 |
Execute

Enter a Search/Start Term, and End Term, select
the Size of Results and Hops, and click Execute.
The results are best seen in either a table
(Tabulate) or graph (Visualize).

Tabulate

Paths by Predicate Weight is similar to Paths, except

the score is based on how important the predicates

have shown to be upon review. This method can

produce results that are more reliable.

The number of Hops determines the number of

connections between the two terms. A high number

of hops could require several minutes to find.

urn: sm/LOCATION_OF,urn: sm/GTPBP1,urn: sm/STIMULATES
LUrR: SMHRG, urn: smfRey_STIMULATES, 145266

Tabulate Visualize

-

A

Save C3V

end

score

PROCESS_OF

Based on an analysis of prior results, each predicate was scored. The scores are multiplied together to

determine the score for the triple and then the triples are presented in descending order. Some

predicates have a score of zero, indicating they are not helpful at all. The scores are maintained in a

table that can be updated to provide more informative paths.




4. Meta-Pattern Reasoning

Meta-Pattern Reasoning generates paths Meta-Pattern Reasoninge
between types based on the frequency of -
occurrence. This provides a view of typical paths
that can be found in the graph. Each type-
predicate-type is selected at random based on Hops:|2
how often a type is connected through a Links:|10
predicate to another type. The triples are then
connected to form a path.

Start Term:

Tvpe | Amino Acid, Peptide, or Protein - 2

Execute

Select a starting Type, Hops, and Links; and click Execute. The results can be shown in a table or graph.

Amino Acid Peptide or Protein INTERACTS_WITH Amino Acid Peptide or Protein STIMULATES Amino Acid Peptide or Protein 273483
|Amino Acid Peptide or Protemn INTERACTS_WITH |Amino Acid Peptide or Protein COEXISTS_WITH [Pharmacologic Substance 205257
d Peptide or Protein PART_OF Cell LOCATION_OF or Protein
ide or Protein COEXISTS_WITH |Amino Acid Peptide or Protein INHIBITS ogic Substance

INTERACTS compared_with
|ASSOCIATED WITH OCCURS_IN
ASSOCIATED WITH PROCE!

COEXISTS_WITH ctive Substance STIMULATES
Phamy Substance INTERACT Biologically Active Substance 43704
|Amino Acid Peptide or Protein CAUSES Disease or Syndrome [PROCESS_OF |Age Group 37158

hamjacologic Substance

Gene or Genome

“\O
Age Group

BiolFgicaly Active Substance

Disease or Syndro

Human Hormone

NEoplastic Process

Professional or Occupational Group



A Start Term may also be selected, and the Type
will be determined. The pattern will be based on

the Start Term.

Aspirin

Crganic Chemical - 9

2
10

Execute

Pharmacologic Substance

Amun

INEG_PREDISPOSES




5. The Predicate Filter and Context Filter

Sometimes the results shown include

information that is not helpful. It i ibl it ' -

to filter the results by either showing only

selected predicates, or excluding selected Include All (Default Setting) Selected Predicates:
= E‘v'_Cu!l USES o Rev_PART_OF

terms. REV:CDL-'IF'LICATES PRODUCES
Rev_COMVERTS_TO COEXISTS_WITH

. . . Rev_DIAGMOSES = Rev_COEXISTS WITH
The Predicate Filter and Context Filter are Rev_DISRUFTS ——  |Rev_INTERACTS WITH
. . Rev_|[MHIBITS
available when the box next to them is R:-]SA -
. . Rew LOCATION_OF

green. In this example, only triples that Rey NEMIEESTATION OF

contain the predicates selected will now i L

appear in the results. | Sort Alphabetically |

| Sort By Freguency |

start pl xl p? 2 p3 end score

[Rev_COEXISTS_WITH IGP2

IF R/ IR IGP2
[PRODUCES (GTPBP1 [COEXISTS ! GP2
PRODUCES IGTPBP1 Rev_COEXISTS_WITH IGP2
[PRODUCES IGTPBP1 [Rev_INTERACTS WITH GP2

The Context Filter will remove all results containing the Context Plltﬂ u

terms entered. As an example, all results that contain Remove Non-context Terms (Stop list):
Ebola_Virus__Zaire will be eliminated if entered in the Ebola_Virus__Zaire
Context Filter as shown. Multiple terms may be entered.

£
start pl xl p2 0 p3 end score
[Rev PART OF [PRODUCES GTPBP1 lcompared_with IGP2
PRODUCES GTPBP1 IGP2
[PRODUCES GTPBP1 IGP2
PRODUCES GTPBP1 IGP2
[PRODUCES GTPBP1 IGP2
ISA i3 Filov IGP2
[LOCATION OF GTPBP1 [FRG IGP2




6. Rows

Clicking on a row in a table will show terms that are descriptive of the terms in the row clicked. The
results are returned as pairs of related terms. Click Visualize to see a graph of the descriptive terms:

. Musleoproteins
. Glycoproteins

. Infection
,_,i”_s Cyelin_D1_CCND1
ERBB3_gene ERBBI
. Celis
Ehola_virus . Endocytosis
. GTRBR]
. Escherighia_coli
Hemorrhagic_Fever  Ebola . HRE

Ar1in1i¢: robial_susceptibility

. Animals

Cholesterol



7. Save CSV

,UrN: SMFHRG, UrN 2 sB/Rev_STIMULATES, 145266

Save CSV will download the results shown in

the Results textbox to a file in CSV format. Tabulate
Depending on your browser settings the file

Visualize

Save C8W

will automatically be saved on your computer

in a file named results.csv.

=
@ results.csv

The file can be directly loaded into Excel, or other software programs.

|l
[¥5)

i

[ S T I

[¥)]

=3

pl.xl1,p2,x2,p3,avgScore

urn:sm/NEG_INTERACTS WITH,urn:sm/Hemorrhagic Fever Ebola,urr
urn:sm/Rev_INTERRCTS WITH,urn:sm/Hemorrhagic_Fever Fbola,urr
urn:sm/ISA, urn:sm/Filoviridae,urn:sm/Rev_ISA,urn:sm/Filovirus
urn:smfRev_CDEXISTS_WITH,urn:smfHemorrhagic_Fever__EbDla,urn:
urn:sm/CAUSES, urn: sm/Hemorrhagic Fever Ebola,urn:sm/Rev INTE
urn:sm/INTERACTS WITH,urn:sm/Hemorrhagic Fever Ebola,urn:sm/
urn:sm/LOCATION OF,urn:sm/GTEPBPl,urn:sm/STIMULATES, urn: sm/HRC
urn:sm/Rev_PART OF,urn:sm/TRIP10_gene TRIP10,urn:sm/PRODUCES,
urn:sm/Rev PART OF,urn:sm/TRIP10 gene TRIP10,urn:sm/PRODUCES,
urn:sm/Rev PART OF,urn:sm/TRIP10 gene TRIP10,urn:sm/PRODUCES,
urn:sm/Rev_ PART OF,urn:sm/TRIP10 gene TRIP10,urn:sm/PRODUCES,
urn:sm/Rev_PART OF,urn:sm/TRIP10_gene TRIP10,urn:sm/PRODUCES,

urn:sm/Rev_COEXISTS WITH,urn:sm/Hemorrhagic Fevers  Viral,urr



