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Status Report: Major Achievements at SCAI in 2006 / 07

ProMiner — Dictionary - based Named Entity Recognition

1. Successful participation in BioCreative 2006; rank 3 (F-score 0,799) out of 21
participating systems in task gene protein name recognition and normalization
[rank 2: F-score 0,804; rank 1: F-score 0,810]

2. Extension of ProMiner functionalities beyond biological entities: integration of
chemical and medical dictionaries; extension towards integration of ontology-
derived dictionaries (GO; ANEURIST disease-ontology)

3. ProMiner installed as UIMA service in testbed installation
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Status Report: Major Achievements at SCAI in 2006 / 07

SCAI — Machine Learning - based Named Entity Recognition

1. Successful participation in BioCreative 2006; rank 4 (F-score 0,8633) out of 21
participating systems in gene mention task [rank 1: F-score 0,8721; rank 2: F-
score 0,8683; rank 3: F-score 0,8657]

2. Extension of ProMiner functionalities towards entity-types that cannot easily be
represented in dictionaries (e.g. certain SNP-information; IUPAC names)

3. IUPAC and SNP identification with conditional random field approach available
as ProMiner add-ons.
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Status Report: Major Achievements at SCAI in 2006 / 07

@neulLink

Development of a Persistence-Layer for Extracted Information in EU-Projekt
@neurIST (IST-027703)

1. Oracle-based system storing the results of ProMiner runs and integrating
reference databases (UniProt; EntrezGene; doSNP; PubChem) with textual

objects

2. Used in EU-Project @neurlST for aggregation of disease-related information,
including SNP-Information on the genes identified by ProMiner (in collaboration
with the IMIM Institute in Barcelona)

3. Tagging of gene & protein names, drug trivial names, IUPAC names, disease
terminology, chromosomal position information, SNP information and OMIM
references in the entire MEDLINE Seite 4
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Drugs Associated with Aneurysm Rupture
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@neulLink ,Document View*

Documents ® Entity

Fesult for " "breast cancer” OR "Breast cancer™, NER run 'FiteredMedAnalHomo_sapiens.syn.prt for entity / _Iiv‘.::: :E: Page 0 with 100 documents
per page, totals to 310 and took 5329 ms.
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1. Cyclosporin A, tacrolimus and sirolimus are potent inhibitors of the human breast cancer
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resistance protein (ABCG2) and reverse resistance to mitoxantrone and topotecan.

Poblfied :I.-E:i;}:iéa:i.huthﬂrs: Anshul Gupta, Yang Dai, R Robert Vethanayagam, Mary F Hebert, Kenneth E Thummel, Jashvant O Unadkat, Douglas D Ross,
Qingcheng Mao, Date: 2006-3ep-

PURPOSE: Several studies have demonstrated significant interactions between immunosuppressants (e.g., oyclesporin A) and chemotherapeutic drugs that
are BCRP substrates (e.qg., irinctecan), resulting in increased bicavailabilty and reduced clearance of these agents. One possible mechanism underlying this
observation is that the immunosuppressants modulate the pharmacokinetics of these drugs by inhibiting BCRP. Thereforg, the aim of this study was to
determine whether the immungsugpressants cyclosparin A, tacrelimus and sirglimus are inhibitors and/er substrates of BCRP. METHODS: First, the effect of
the immuncsuppressants on BCRP efflux activity in BCRP-expressing HEK cells was measured by flow cytometry. RESULTS: Cyclesperin A, tacrolimus and
sirolimus significantly inhibited BCRP-mediated efflux of phecphorbide A, mitoxantrene and BODIPY-prazesin. The EC(50) values of cyclesperin A, tacrolimus
and sirclimus for inhibition of BC RP-mediated phecphorbide A efflux were 4.3 +/- 1.9 microM, 3.6 +/- 1.8 microM and 1.9 +/- 0.4 microM, rgspectively.
Cyclosporin A, tacrelimus and sirglimus also effectively reversed resistance of HEK cells to topetecan and mitcxantreng copferred by BCRP. When direct
afflux of cyclosperin A, tacrolimus and sirclimus was measured, these compounds were found not to be transported by BCRP. Consistent with this finding,
BCRP did not confer resistance to the immupgsyppressants in HEK cells. CONCLUSION: These results indicate that eyéfosiperin A, tacrelimus and sirclimus
are effective inhibitors but not substrates of BCRP. These findings could explain the altered pharmacokinetics of BCRP substrate drugs when co-administered
with the immunosuppressants and suggest that pharmacckinetic modulation by the immunosuppressants may improve the therapeutic cutcome of these
drugs.

2. Breast cancer resistance protein (BCRP/ABCG2) is expressed by progenitor cells/reactive

ductules and hepatocytes and its expression pattern is influenced by disease etiology and species

type: possible functional consequences.

rutlfes 16709727 Authors: Sara Vander Borght, Louis Libbrecht, Aezam Katoonizadeh, Jos van Pelt, David Cassiman, Frederik Nevens, Alfons Van Lommel,
Bryon E Petersen, Johan Fevery, Peter L Jansen, Tania A Roskams, Date: 2006-Sep-



Status Report: Major Achievements at SCAI in 2006 / 07

ChemoCR - reconstruction of chemical information from structure depictions

1. Partnership between InfoChem and SCAI on further development of ChemoCR
2. First large scale test runs provide basis for classification of types of depictions

3. First steps towards multi-modal information extraction: using ProMiner and
ChemoCR simultaneously on patent literature
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Beyond Analysis of MEDLINE: Information Extraction from Patents

Current challenges in text mining (at least at SCAI):
1. Information extraction from large corpora of full text documents
2. Combination of text analysis and analysis of chemical structure depictions

3. Normalization (mapping of text objects to database reference entries) issues:
ProMiner normalized so far on UniProt and EntrezGene; mapping of SNPs to

reference databases and mapping of chemical names and structures to chemical
reference structures are completely new challenges
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Named Entity Recognition in Full-Text Patents
@nEULi[‘I—l’S‘, ==

R

P Interaction Networks | Find Candidate Genes | MicroArray | Data Mining | Disease Models

p Chromosome View shows the location of the found entity in a Chromosome browser.
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Chemical Entities Related to Target Estrogen Receptor

Said compound also has the agonistic effect. It is therefore required to develop an anti-estrogenic compound which is substantially or completely free of agonistic effect and which can
effectively block the estrogen receptar.

In addition, it has been known that 7i+-substituted derivatives of estradiol, for example, TTi—iI:Hz},UC OMMeEBu derivatives, are steroidal anti-estrogenic agents without agonistic effect

(see, EP-A 0138504, USP 4,659 516). Further, an estradiol derivative having a TTi—iCHz}?SDC.:H,:.F.: substituent has also been disclosed (see, Wakeling et al, Cancer Res., 1991, 51,
3B6T).

Mon-steroidal anti-estrogenic agents without agonistic effect have been first reported by Wakeling et al. in 1987 (see, A. Wakeling and Bowler, J. Endocrinol., 1987, 112, RT).

Meanwhile, U.5. Patent Mo. 4,904 661 discloses phenaol derivatives having anti-estrogenic activity. These phenol derivatives generally have a naphthalene scaffold and include,
typically, the following compounds:

Some chroman and thiochroman derivatives have been reported as anti-estrogenic compounds having no agonistic effect (WO 98/25916). Although the existing anti-estrogenic
compounds having no agonistic effect show a substantial therapeutic effect when administered via intravenous or subcutaneous injection, they show a highly reduced therapeutic effect
when administered orally, probably due to their low bioavailability by oral route, etc. Therefore, for convenience’s sake in the case of administration, it is desired to develop
anti-estrogenic compounds which show a sufficient effect when administered orally and at the same time have no agonistic effect.

DISCLOSURE OF THE INVENTION

The object of the present invention is to provide chroman or thiochroman derivatives which have anti-estrogenic activity and are advantageous in pharmaceutical use.

The present inventors researched anti-estrogenic activity of compounds having various structures. As a result, we have found that chroman or thiochroman derivatives of general
farmula (1} could show a good anti-estrogenic activity in substantial absence of agonistic effect and that they provided a sufficiently high activity even when administered orally. The
present invention has been accomplished on the basis of this finding.

Mamely, the present invention provides a compound having the following general formula (1)

COOoR,
(CH )= CH— (CH) Ry

ORy




Multimodal Tagging: Embedding ChemoCR Reconstruction

In treating diseases caused by abnormal (EENE growth that is dependent upon a certain sexual steroidal hormone such as estrogen, it is highly important to significantly inhibit, more
preferably completely eliminate, the effect induced by the hormane. Far this purpose, it is desirable to reduce the level of harmone capable of acting on the steroidal hormaone receptar
site. For instance, anti-estrogenic agents are commaonly administered for alternative or combination therapy to limit the production of estrogen to the amount less than required to activate
the receptor site. However, such conventional technique for blocking estrogen production could not sufficiently inhibit the effect induced through the estrogen receptor. Practically, even
when estrogen is completely absent, some of the receptors may be activated. It was therefore considered that estrogen antagonists could provide better therapeutic effect in comparison
to the technigue for blocking only the production of sexual steroidal hormone. Thus, numerous estrogen antagonists have been developed. For example, many patent publications
including U.5. Patent Nos. 4 760,061, 4, 732 912, 4 904 661, 5,395 6842 and WO 96/22082 disclose various anti-estrogenic compounds. Sometimes, however, prior art antagonists may
themselves act as agonists, and therefore activate rather than block the receptor. For example, Tamoxzifen has been most widely used as an anti-estrogenic agent. However, this agent
has a disadvantage that it exhibits estrogenic activity in some organs (see, M. Harper and A. Walpole, J. Reprod. Fertile., 1967, 13, 101).

As another non-steroidal anti-estrogenic compound, WO 93110741 discloses a benzopyran derivative having an aminoethoxyphenyl substituent(s}) (Endorecherche), the typical
compound of which is EM-343 having the following structure:

.
P
T ST - N
g Py te
TR S =
e e iy, @y
B e o, X
IR - S
Tl &
EM-343
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Linkout to PubChem through InChl
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Embedded Reconstruction of Reaction Schemata

The compound of general formula (1) can be prepared according to any one of the following Reaction Schemes 1 to 10 (Processes 1 to 10).

ac chisd
Sl
i -
e
] I-Iu
Tk Ui T R
e | - i
- o Lmn
i
1
I L]
Fa — RN TS a1 . M
- il I _tem
. J Lam
- o
II- Py-
iy
. | e
— o= .
Loma 1 |
v
ool
- gty
" . ¥
I weor b Sk iy’ i X o
F p—— .
[ - i
- T 7
o
§—— ——s
I " -
i i 1
i |
=
.I
l T
| e
| !
Si—— —_—— - e —




Potential Knowledge Gain Through ChemoCR Analysis

One of the key guestions associated with multi-modal patent mining
IS: do we gain from being able to simultaneously analyze text and

chemical structure depictions?

What is the “gain of knowledge” if we combine text analysis and

Image analysis?
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Molecules can be Found in Text

560 different molecules (fragments) identified in text
Mapping to PubChem via dictionary (name to InChl)

Mostly known structures
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Structure Depictions Frequently Contain Novel Structures




Reconstruction of Synthesis Pathways from Patents: an Example

- — P Interaction Metworks | Find Candidate Genes | MicroArray | Data Mining | Disease Models
@neulink , =
p Chromosome View shows the location of the found entity in a Chromosome browser.

Use Document Base [[ERCIIN.| Documents Entity All
[ x J1ok Ad
Enter full text search phrase Show Patent LY % Anatomy Disease DrugMames [ IUPAC]

# Anatomy . . . . L .

# Disease Substituted pyridinyl-2-(diaza-bicyclo-alkyl)-pyrimidinone derivatives

# DrugMames Eurapiizehes

Patentamt
# ProteinGene European
- 0 Patent Office

Office eutapéen
des bravels

Date: 2004-09-08 35 could be
File Identifier: EP03290571A1
EP Identifier: 1454908

Statistics SFructure using a
single name to

converted to

Anatomy Disease Drug Protein/Gene IUPAC structure tool
Absolute 27 125 6 11 155
Top rank ‘Neurodegenerative GSK3B *2-(diaza-bicyclo
Diseases’ -alkyl)-pyrimidone’
Alzheimer disease

The invention relates to a 2-(diaza-bicyclo-alkyl}-pyrimidone derivative represented by formula (1) or a salt thereof:

R3
N R1
S
RZ"’N () R4

wherein:

®* R1represents a hydrogen atom, a C, ; alkyl group or a halogen atom;



Biological Background Information

The invention relates also to a medicament comprising the said derivative or a salt thereof as an active ingredient which is used for preventive and/or therapeutic treatment of a
neurodegenerative disease caused by abnormal activity of GSK3p, such as Alzheimer disease.

Technical Field

The present invention relates to compounds that are useful as an active ingredient of a medicament for preventive and/or therapeutic treatment of neurodegenerative diseases caused
by abnormal activity of GSE3[.

Background Art

GSEK3p (glvcogen synthase kinase 3p) is a proline directed serine, threonine kinase that plays an important role in the control of metabolism, differentiation and survival. It was
initially identified as an enzyme able to phosphorylate and hence inhibit glycogen synthase. It was later recognized that GSK3J was identical to tau profein kinase 1 (TPK1), an
enzyme that phosphorylates tau protein in epitopes that are also found to be hyperphosphorylated in Alzheimer's disease and in several taupathies. Interestingly, protein kinase B
(AKT) phosphorylation of GSK3p results in a loss of its kinase acfivity, and it has been hypothesized that this inhibition may mediate some of the effects of neurotrophic factors.
Moreover, phosphorylation by GSK3[ of j-catenin, a protein involved in cell survival, results in its degradation by an ubiquitinilation dependent proteasome pathway.

Thus, it appears that inhibition of GSK3f activity may result in neurotrophic activity. Indeed there is evidence that lithium, an uncompetitive inhibitor of GSK3 [, enhances
neuritogenesis in some models and also increases neuronal survival, through the induction of survival factors such as Bel-2 and the inhibition of the expression of proapoptotic factors
such as P53 and Bax.

Recent studies have demonstrated that p-amyloid increases the GSK3[ activity and tau protein phosphorylation. Moreover, this hyperphosphorylation as well as the neurotoxic
effects of p-amyloid are blocked by lithium chloride and by a GSK3[ antisense mRNA. These observations strongly suggest that GSK3 may be the link between the two major
pathological processes in Alzheimer's disease: abnormal APP (Amyloid Precursor Protein) processing and tau protein hyperphosphorylation.

Although tau hyperphosphorylation results in a destabilization of the neuronal , the pathological consequences of abnormal GSK3[ activity are, most likely, not only
due to a pathological phosphorylation of tau protein because, as mentioned above, an excessive activity of this kinase may affect survival through the modulation of the expression
of apoptotic and antiapoptotic factors. Moreover, it has been shown that p-amyloid-induced increase in GSK3[ activity results in the phosphorylation and, hence the inhibition of
pyruvate dehydrogenase, a pivotal enzyme in energy production and acetylcholine synthesis.

Altogether these experimental observations indicate that GSK3p may find application in the treatment of the neuropathological consequences and the cognitive and attention deficits
associated with Alzheimer's disease, as well as other acute and chronic neurodegenerative diseases. These include, in a nonlimiting manner, Parkinson's disease, tauopathies
(e.g. frontotemporoparietal dementia, corticobasal degeneration, Pick's disease, progressive supranuclear palsy) and other dementia including vascular dementia; acute stroke and
others traumatic injuries; cerebrovascular accidents (e.g. age related macular degeneration); brain and trauma; peripheral neuropathies; retinopathies and
glancoma.



A Synthesis Reaction Schema
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ChemoCR GUI
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From Picture to Reaction: Pre-Processing
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From Picture to Reaction: Identification of Connected Components

{C) FhiQ 5CAl 2007
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From Picture to Reaction: Tagging of Characters

(Ch FhiG 5CA 2007
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From Picture to Reaction: OCR of Identified Characters

(C) FhiQ SCal 2007
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From Picture to Reaction: Identification of Lines (Bonds)

{C) FhiQ 5CAl 2007
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From Picture to Reaction: Applying Chemical Knowledge

(C) Fhio 5CAL 2007
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From Picture to Reaction: Interpretation as Chemical Graphs

(C) FhiQ 5CAL 2007
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From Picture to Reaction: Representation Format
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From Picture to Reaction: Error / Problem Detection
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Reaction Schema Reconstructed by ChemoCR:
Embedding the Resulting SDF in Patent Document View

The compaound of farmula (I} may be prepared according to the method defined in scheme 3.
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(In the above scheme the definition of B1, K3, B4 and n are the same as already described for compound of formula (13).
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Lessons Learned from First Encounter in Patent Mining

Patents are the hardest data source for text miners

Text and images comprise complementary information

Chemical search thus has to be combined with text search
Preprocessing needs a lot of attention (e.g. scaling, rotation, cleaning)

Image categorization is required (identification of images containing chemistry
versus images with mice, cells and different machines)

Images in patents are sometimes a nightmare; quality ranges from bad to
saumaessig, need for adaptive parameter optimization

Extension for Markush and tables on the wish list; reconstruction of synthesis
schemata works reasonably well Seite 33
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Next Steps on our Roadmap

1. Focus on pre-categorization of images (chemistry vs non-chemistry)

2. Generating rapid overview on entity-types in a patent and context (,this patent
talks about ....")

3. Integration of dictionary-based, pattern-based and image-based information in
the field of chemistry

4. Bridging from chemistry to biology and medicine: extraction of relationships
between chemical and biomedical entities

Seite 34
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Summary and Take Home Message

1.

2.

ProMiner and ChemoCR work nicely on full text documents

ProMiner and ChemoCR can be combined to efficiently annotate full text
patent documents, enabling queries that were previously impossible

. The persistence layer based on @neulLink allows us to store the results of

mining approaches and integrates them with other knowledge bases

However, we just started to adjust our machinery to the challenge of analyzing
patent literature. We already face significant challenges in the area of
document segmentation and image categorization

But: besides being a scientific challenge, mining of patents is real fun and that
Is why we will report on our progress in this field next year

Seite 35
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