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Open discovery

Starts with single topic (A), goes through
intermediate topics (B), finds terminal topic

(©).
Closed discovery

Starts with two topics (A,C), finds connecting
topic (B).




Hypothesis Generation:
Open Discovery




Hypothesis Generation:
Closed Discovery




Term are extracted from MEDLINE

MeSH and UMLS
Ex: intrerferon type 11

Immunologic Factor

Pharmacologic Substance




Term Extraction:
Using MeSH & UMLS

MEDLINE Record

TI: Morphometric studies of the

spleen in chrome Chagas’ disease.

AB: There 1s frequently increase in
spleen size in infectious systemic

and chronie venous congestion.......

MH - Chagas Disease —
MH - Heart Failure, C%ﬁw
MH - Organ Weight-

MH - Autopsy

UMLS
Semantic Types
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Topic Profile

weight(t;) = v;/ \ Uf + Uf + . 02




Topic: Reynauds - limited to publications before 1986
PubMed Search: Raynand AND human AND 1960[DP|: 1985 D P
Number of documents retrieved: 2,733
Number of MeSH term instances in the document set: 52,271
Number of unique MeSH terms in the document set: 2,072
Profile: (top § terms for & few sementic types are shown below)
Semantic Type: Body Space or Junetion:
fmger joint (1.0), wrigt joint (0.81), elbow joint (0.53), esophagogastric junction [0.33)
Semantic Type: Cell:
neutrophils (1.0}, blood platelets (0.78), erythrocyies (0.71), eosinophile [0.5%),
bmphocytes (1.5
Semantic Type: Cell Function:
patelet aggregation (1.0}, plafelet adhesivenese (0.56), neural conduetion (0.53),
erythrocyte aggregation (.44 )
Semantic Type: Organ or Tizsue Function
regional blood flow (1.0), micrecirculation (01.41), vasoconstriction (.41),
blood flow velocity (1L41), hemodynamics (1.31)
Semantic Type: Disease or Syndrome
mynaud s dizsense (1.0}, seleroderma, systemic (0.23), vascular diseases (0.08),
oerupational disenses (0.077), cold (0.074)
Semantic Type: Eicosanoid:
epoprostenal (1.0}, prostaglanding e (0.65), prostaglanding (0.52), alprostadid [0.51 ),
mostaglanding e, synthetic (.15)
Semantic Type: Organism Funciion:
aged (1.0}, blood pressure (1.28), exertion (0.1}, body femperature regulafion [(0.09),
pregnaney (.07}, menstruation (0.04)
Semantic Type: Physiologic Function:
hood vizensity (1.0}, blood cireulation [0.63), pulse (0.38), vascular resistance (0.33),
mllateral circulntion (0.13)
Number of unique MeSH terms in profile: 2,072
Total number of MeSH term entries in profile: 4,419 (& term can be in multiple semantic types)
Top b Semantic types ranked by number of terms: [izeaze or Symdrome (686,
FPharmacologic Substance (338), Organic Chemiol (291 ), Laboratory Procedure (224 ),
Body Part, Organ, or Organ Component (198)
Number of semantic tvpes with at least 1 term in profile: 114 (out of 13 possible)




Open Discovery Algorithm

Iuput: (1) an A topic, (2) ST-B and ST-C: two sets of UMLS semantic types and (3) M
. Search PubMed for A, and build its topic profile (AP).

. For each semantic type in ST-B, select the M top ranking MeSH terms from AP. Remove
duplicates. Call these (B1. B2, B3. etc.).

. Search PubMed for terms Bl, B2, B3, etc. (independently) and build their profiles
(BP1, BP2, BP3, etc.).

. Build a combined profile limited to ST-C semantic types where the combined weight of
a MeSH term is the sum of its weights in BP1, BP2, BP3, etc. (CP).

. Eliminate term t in CP if a PubMed search on A AND t retrieves documents.

Output: For each semantic type in ST-C, output MeSH terms in CP ranked by the combined
weight.




Term: Turmeric/curcumin

Turmeric OR Curcumin OR Curcuma

Semantic type:

Gene or Genome

Enzyme

Amino Acid, Peptide or Protein




Experiments

Conduct curcumin
PubMed Search

curcumin documents

Identify B terms Build A profile

(manual)
Build B profiles
Build B profiles

Build C profile Build C profile

C terms




PubMed document retrieved: 1,175

Manual refined
Synonyms
Overlap 43% top 10 C terms between methods

Retinal Disease

Crohn’s Disease
Spinal Cord



Results

Retlua Ci, stic FIIIIUHIH L_, 33

Spinal Cord Epilepsy 9 (35)
Cytomegalovirus Uremia 1I] (36)
Amyotrophic Lateral Sclerosis Cl 6 (22)
Crohn Disease E»a.rr;-.mna. Ixa.pnm 8 (34)
Lupus Erythematosus Systemic Graves Disease 9 (39)
Hodgkin Disease Sjorgens Syndrome 10 (42)
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Each of the cases found

Plausible connections between disease and
curcumin

B terms not so good performance

C terms good performance

Manually refine C.
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