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The problem

* Knowledge areas
* Amount of data

* Language ambiguity
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The increasing amount of data and
the advance in technology arises an
aditional chalange:

Information reliability
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Human communication process

Overestimation Underestimation
of computer power? of human capabilities!?

Hal 9000

2001 A space Odyssey
(1968)



CEl | anguage ambiguity

Different word for the Same name for different Reduce word representing

same biomedical entity biomedical entities a biomedical entity

eIn Human there are at Symbol PAP is an alias for: SCT stands for:

least 5.418 genes with ¢ PAP (Pancreatitis- eStem Cell Transplant
synonyms (38% of the associated protein) e Secretin

total genome) ¢ MRPS30 (Mitochod e Salmon calcitonin
*Drugs have a commercial  ribosomal prot 30s)

name and a chemical e PAPOLA (PolyA

name polimerase alpha)




The AKS? system

AKS? is a scientific knowledge
system to help the biomedical
profesional to go fast and further
in the analysis of scientific
literature



The Technology

Create, capture and identify knowledge
Store, organize and clasify
Access, distribute and integrate

Interact and apply
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Create and identify

 Database integration

* Jext mining



Database integration

Sequence DBs Pathway DBs Other DBs
UniProt KEGG Affymetrix
GenBank EC GO
RefSeq Reactome PDB
PIR MIM
EMBL Domain DBs CCDS
Entrez Protein Pfam HPRD
UniSTS PROSITE HGNC

SMART PubChem

Gene DBs ProDom UMLS
GDB InterPro
Ensembl
Entrez Gene
UniGene
H-InvDB
MGC
HGNC




Text mining

Gene: GH |
Growth Hormone |
GenelD; 2688

Synonym: GHN
/Synonym GH

adenoma (0.300)
adipocyte (0.418)
adipose (0.324)
age-related (0.442)
genotropin (19.368)

Gene: GG
Gamma Glutamyl Hydrolase
GenelD: 8836

Synonym: conjugasa
4 Synonym GH

antifolate (2.850)

carboxypeptidase (12.618)

folate (0.674)

gamma-glu-x (15.452)
antifolylpoly-gamma-glutamate (12.054)




Store and organize



® Scalable, robust and fast RDBMS

® Highly redundant data model

® Centralize data distribution
update




Access and distribute

Conceptual search approach
The document search approach

The graphical interface

API



- Conceptual search approach: Bioentity

“Term with relevant meaning for the
biomedical community”
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External database information

Relevant bioentity cooccurrence

Recent documents Authors
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mar/20068  Phosphatidylcholine-associated nonsteraidal anti-inflammatory drugs (NSAIDs) inhibit DNA synthesis and the
growth of colon cancer cells in vitro.

mar 2006 Cyclooxygenase-2 (COX-2) is directly involved but not decisive in proliferation of human hepatocellular carcinema
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mear! 2006 Doas perioperative administration of rofecoxib improve analgesia after spine, breast and orthopaedic surgery?
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mar/20068  Phosphatidylcholine-associated nonsteraidal anti-inflammatory drugs (NSAIDs) inhibit DNA synthesis and the !
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mar/2006  Phosphatidylcheline-associated nonsteraidal anti-inflammatory drugs (NSAIDs) inhibit DNA synthesis and the Nama Relevance
growth of colon cancer cells in vitro. Subbaramaiah, K e 41%

mar/2006  Cyclooxygenase-2 (COX-2) is directly involved but not decisive in proliferation of human hepatocellular carcinoma Dannenberg, Andrew J == 37%
cells. Subbaramaiah, Kotha =T/ 3%

Dubois, R N = 3
Dannenberg, A J e 2%

mar/ 2006 Accelerative effect of a selective cyclooxygenase-2 inhibitor on Fas-mediated apoptosis in human neutraphils.
mar/20068  The effect of hydroxyapatite nanocrystals on microvascular endothelial cell viability and functions.
mear! 2006 Does perioperative administration of rofecoxib improve analgesia after spine, breast and orthopaedic surgery?
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Vincristine bckxL Adenccarcinoma
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052006 A Short Mitochondrial Form of p19({ARF) Induces Autophagy and Caspase-Independent Cell Death.

02006 In witro folate deficiency induces apoptosis by a p53, Fas (Apo-1, CD935) independent, bel-2 related mechanism
in phytohaemagglutinin-stimulated human peripheral bleod lymphocytes.
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Cell proliferation markers and growth factors in ovarian cancer. 742006

Biological markers as a predictor for response and prognosis of unresectable gastric cancer patients treated with 5- DE26464
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Role of HIF-1alpha in hypoxia-mediated apoptosis, cell proliferation and tumour angiogenesis. SEQTTT2
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pAN Document search approach
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EnGh 4320 Documents

| Survivin gene expression is negatively regulated by the p53 tumor suppressor gene in non-small cell lung cancer.
18211215 | Int J Oncol 2005 Nov, 01;27(5):1215-21
Makano Jun ; Huang Cheng-Long ; Liu Dage ; Ueno Masaki ; Sumitome Shinichi | Yokomise Hiroyasu

Cell-cycle regulators, bel-2 and MF-kappaB in Epstein-Barr virus-positive gastric carcinomas.
18211221 | Int J Onceol 2005 Nov, 01,27(5):1285-72
Chang Mee So0 ; Lee Hye Seung ; Jung Eun Ji ; Kim Chul Woo ; Lee Byung Lan ; Kim Woo Ho

DGG1 Cys326 variant, allelic imbalance of chromosome band 3p25.3 and TP53 mutations in ovarian cancer.
16211227 | Int J Oncol 2005 Mov,01;27(5):1315-20

Arcand Suzanna L ; Provencher Diane ; Mes-Masson Anne-Marie ; Tonin Patricia M

Activation of p53 and the pro-apoptotic p53 target gene PUMA during depolarization-induced apoptosis of chromaffin cells.
16112113 | Exp Meurol 2005 Mow,01;196(1):96-103
Gomez-Lazaro M ; Galindo M F ; Fernandez-Gomez F J ; Prehn J H M ; Jordan J

Gender-dependent hepatic alterations in H-ras12V transgenic mice.
180B7271 | J Hepatol 2005 Mov,01;43(5):836-44
Wang A-Guo ; Moon Hyung-Bae ; Lee Mi-Ran ; Hwang Chae Young ; Kwon Ki-Sun ; Yu Secng-Lan ; Kim Yong-Sung ; Kim Mirang , et al.

Pifithrin-alpha induced p53 inhibition does not affect liver regeneration after partial hepatectomy in mice,
18087272 | J Hepatol 2005 MNov 01;43(5):828-35
Eipel Christian ; Schuett Harald ; Glawe Claudia ; Bordel Reingart ; Menger Michael D ; Veollmar Brigitte
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The graphical interface: Knowledge

discovery




The graphical interface: Knowledge
discovery

s this gene related to this disease?

()



The graphical interface: Knowledge
discovery

Can this disease be treated with this drug?
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The graphical interface: Knowledge
discovery

Would the mechanisms of this drug be through this
gene!
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1 Izheimer s pA Advanced Search
J dlZneimers earc Preferences

Web

Refine results for alzheimer's:
Treatment Tests/diagnosis For patients From medical authorities
Symptoms Causes/risk factors For health professionals  Alternative medicine

Alzheimer's Association | Home
Alzheimer's disease, information for caregivers, research.
www.alz.org/ - 51k - Cached - Similar pages

Alzheimer's Society website - the leading UK care and research ...
The Alzheimer's Society is the leading UK care and research charity for people with
dementia, their families and carers. This site is frequently updated ...
www_alzheimers.org.uk/ - 32k - Cached - Similar pages

Default Error Page

Government site with information on research and practical rescurces for the aging
population.
www.nia.nih.gov/ - 7k - Cached - Similar pages

Alzheimer's Disease Fact Sheet

AD is named after Dr. Alois Alzheimer, a German doctor. ... For more information on ADNI,
call the NIA's Alzheimer's Disease Education and Referral (ADEAR) ...
www.nia.nih.gov/Alzheimers/Publications/adfact.htm - 32k - Cached - Similar pages

MedlinePlus: Alzheimer's Disease

Search MEDLINE/PubMed for recent research articles on Alzheimer's Disease: ... Select
services and providers for Alzheimer's Disease in your area. ...

{ www.nlm.nih.gov/medlineplus/alzheimersdisease.html - 59k - Cached - Similar pages

Alzheimer's disease - Wikipedia, the free encyclopedia
Alzheimer's disease (AD) is a neurodegenerative disease characterized by ... Alzheimer's
disease is the most frequent type of dementia in the elderly and ...

e sanleimindin Aarmbanl il Alebhadirmoarde Aicasen Q1L L PN S| Cirmilar mamee

Results 1 - 10 of about 25,600,000 for alzheimer's. (0.07 seconds)

Sponsored Links

Alzheimer's

Information About Alzheimer's
Chat Support & Other Resources
www.AlzInfo.org

Latest on OCD

Obsessive compulsive disorder on
award-winning public radic show.
ThelnfiniteMind.com

Brain & Memory Support

Mew formula protects your body from
molecules that cause cell damage.
www.proleva.com

Discover Kemper House

Residential Alzheimer's & Dementia
Care in Northeast Ohic
www.kemperhouse.com

Stop Alzheimers Wandering
Protect Your Loved Ones

Wander Alarms, Monitors, Locators
www.AliMed.com

Alzheimer's Research
Learn about the latest research
into curing Alzheimer's Disease
www._rfdn.org
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112 Rockwood K, Black S, Bedard MA, Tran T, Lussier L.

Specific symptomatic changes following donepezil reatment of Alzheimer's disease: a multi-centre, primary care, open-label study.
ﬁ Int J Geriatr Psychiatry. 2006 Sep 27; [Epub ahead of print]
PMID: 17006874 [PubMed - as supplied by publisher]

122 Sultana R, Butterfield DA.

| -

Regional Expression of Key Cell Cycle Proteins in Brain from Subjects with Amnestic Mild Cognitive Impairment.
Neurochem Res. 2006 Sep 28; [Epub ahead of print]
PMID: 17006763 [PubMed - as supplied by publisher]

132 Previll LA, Crosby ME, Castellani RJ, Bowser R, Perry G, Smith MA, Zhu X.

—

Increased Expression of p130 in Alzheimer Discase.
Neurochem Res. 2006 Sep 28; [Epub ahead of print]
PMID: 17006760 [PubMed - as supplied by publisher]

142 von Amim CA, Spoelgen R, Peltan ID, Deng M, Courchesne 8, Koker M, Matsui T, Kowa H. Lichtenthaler SF, Irizarry MC, Hyman BT.

| -

GGALI acts as a spatial switch altering amyloid precursor protein trafficking and processing.
ﬁ J Neurosci. 2006 Sep 27;26(39):9913-22.
PMID: 17005855 [PubMed - in process]

18: Vitvitsky V. Thomas M, Ghorpade A, Gendelman HE, Banerjee R.

E A Tunctional transsulfuration pathway in brain links to glutathione homeostasis.
J Biol Chem. 2006 Sep 27; [Epub ahead of print]
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J Tacrine in relation to amino acid transmitters in Alzhelmer's disease, e 100
1867197 | Adv Neurcl 1930,Jan,01;51:81-6
Bowen DM ; Steele J E ; Lowe S L ; Palmer A M

Treatment of Alzhelmer's disease with short= and long-term oral THA and lecithin: a double=blind study.
2405720 | Am J Psychiatry 1920 Feb,01;147(2):238-42
Fitten L J ; Perryman KM ; Gross PL ; Fine H ; Cummins J ; Marshall C

Influence of tetrahydro-8-aminoacridine on excitatory amino acid release.
2306748 | Clin Neuropharmacol 1580, Feb,01;13(1):58-66
Palmer A M ; Steele J E ; Lowe S L ; Bowen D M

Tacrine {(tetrahydroaminoacridine; THA) and lecithin in senile dementia of the Alzheimer type: a multicentre trial. Groupe Frangais
d'Etude de la Tetrahydroaminoacridine.

2107928 | BMJ 1990, Feb,24,300(6723).495-9

Chatellier G ; Lacomblez L

Tetrahydroaminoacridine-lecithin combination treatment in patients with intermediate-stage Alzhelmer's discase, Results of a Canadian
double-blind, crossover, multicenter study.

2183056 | N EnglJ Med 1990 May 03,322(18):1272-6

Gauthier S ; Bouchard R ; Lamontagne A ; Bailey P ; Bergman H ; Ratner J ; Tesfaye Y ; Saint-Martin M , et al.

Tacrine and lecithin In Alzheimer's disease.
2337722 | BMJ 1980 Apr,07; 300(67.29):9309-40

Heterogeneity of adverse hepatic reactions to tetrahydroaminoacriding,
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The authors support that penetration of tacrine into GSF is highly wariable in patients with Alzheimer's disease and that disparity in = 100%
tacrine concentrations at the site of action may be one reason for conflicting results from studies of the efficacy of tacrine in

Alzheimer's disease.

OBJECTIVE=--To see whether combined treatment with oral tacrine (tetrahydroaminoacridine; THA) and lecithin improves the 2107926
symptoms of patients with Alzheimer's disease.

Because orthostatic blood pressure response is regulated, in part, by central cholinergic and noradrenergic systems, and both are 1775604 011991
implicated in Alzheimer's disease, PS0OP was assessed as a predictor of initial response in Alzheimer's disease outpatients in a
treatment protocol with tacrine, a cholinesterase inhibitor.

CONCLUSIONS. In this short-term study in patients with Alzhelimer's disease who were selected for apparent responsiveness to 1406817
tacrine, treatment with tacrine resulted in a statistically significant reduction in the decline of cognitive function, although this reduction
was not large enocugh to be detected by the study physicians® global assessments of the patients.

Three patients with Alzheimer's disease, a 68-year-old woman with mild dementia and 2 men (aged 64 and 72 years) with moderate 1451741 111552

dementia were treated orally with the cholinesterase inhibitor tacrine (tetrahydroaminoacridine), B0 myg daily, for several months.

Seventy-nine patients with probable Alzheimer's disease were enrollied into a double-blind, placebo-controlled cross-over study to B237620
assess the therapeutic effect and safety of THA (tetrahydroaminoacridine; tacrine) without concomitant lecithin administration.

The potential efficacy of oral -deprenyl (5 myg b.i.d.) added to the regimen of 10 patients with Alzheimer's disease receiving either BdZ22085
tacrine or physostigmine was assessed in a double-blind, placebo-controlled, 4-week, two-pericd crossover pilot study. Deprenyl

was associated with significant improvement in scores on the cognitive subscale of the Alzheimer's Disease Assessment Scale,

suggesting possible additive effects of Fdeprenyl to the effects of cholinesterase inhibitors.

Previously used in Alzheimer disease Tacrine (THA): tetrahydroaminoacridine has shown a rise of hepatic transaminase enzyme 12865125
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O Penctration of tacrine into cerecbrospinal fluid in patients with Alzhelmer's disease,
9472847 | J Clin Psychopharmacol 1558, Feb,01;18(1):78-81
Grothe D R ; Piscitelli S C ; Dukoff R ; Fullerton T ; Sunderland T ; Molchan S E

Abstract:
Tacrine is widely used for the treatment of Alzheimer's disease, but data are limited regarding cerebrospinal fluid (CSF) concentrations at steady state. To evaluate CSF penetration,

seven patients with Alzheimer's disease who were receiving tacrine at doses of 40 to 140 mg/day as a part of a double-blind trial were studied. After 6 weeks of tacrine therapy,

concomitant plasma and CSF samples were collected 30 minutes after the morning dose of tacrine. Although this time point is before the peak oral absorption in most patients, the
critical issue for this study is that the plasma and C3F samples were collected concomitantly so that a percentage of tacrine penetration could be derived. The morning dose of tacrine
ranged from 10 to 20 myg, which was given in the fasting state. Mean (+/-30) plasma levels of tacrine were 8.01+/-7.07 ng'/mL, whereas mean (+-30) CSF levels of tacrine were
5.21+-8.00 ng/mL. The mean (+-30) ratio of CSF to plasma tacrine concentration was 0.50+/-0.45, with wide interindividual variability. Mo relationship between dose and percentage of
penetration was cbserved. Plasma concentrations ranged from 0.22 to 226 ng/mL and were unrelated to dose, suggesting erratic oral absorption and/or rapid metabolsm. CSF
concentrations ranged from not detectable to 15.92 ng'mL. The authors support that penetration of tacrine into CSF is highly variable in patients with Alzheimer's disease and that

disparity in tacrine concentrations at the site of action may be one reasen for conflicting results from studies of the efficacy of tacrine in Alzheimer's disease.

An evaluation of the efficacy and safety of tetrahydroamineacridine (THA) without lecithin in the treatment of Alzhelmer's disease,
B23TE2D | Age Ageing 1993,Sep,01,22(5):316-24
Wilcock G K ; Surmon D J ; Scott M ; Boyle M ; Mulligan K ; Meubauer K A& ; O'Neill D ; Royston WV H

Abstract:

Seventy-nine patients with probable Alzhelmer's disease were enrolled into a double-blind, placebo-controlled cross-over study to assess the therapeutic effect and safety of THA
(tetrahydroaminoacridine; tacrine) without concomitant lecithin administration. Forty-one patients completed the trial which consisted of two 12-week treatment phases separated by a
d-week wash-out period. Twenty-six subjects were withdrawn during the active treatment phase, mostly because of elevated transaminases or cholinergic side-effects, and ten during
treatment with placebo. Statistical analyses were conducted on two groups of patients; those completing the cross-over and those with at least one evaluation in the first treatment
peried. This latter analysis, using the last observation carried forward was used to approximate an intention-to-treat analysis. THA was favoured over placebo in all three primary
outcome measures (MMSE, ADAS Non-cognitive Scale, and the Functional Life Scale), but the results did not reach statistical significance. THA was favoured over placebo in five of the
seven secondary outcome measures, but for only two of these was statistical significance attained. In terms of a three-point or greater increase in MMSE score, three to four times as

many subjects improved on THA as on placebo.

A double-blind crossover pilot study of I-deprenyl (selegiline) combined with cholinesterase inhibitor in Alzhelmer's disease,
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Ponetration of tacrne into corsbrospinal fluid n pationts with Alzhoimrs dissase
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Abstract:
Tacrine i widely usod fo thotreatment of Alzheimer's disesse, but daa aro mtod regarding corabrospinal lid (CSF) concoriratons at steady stats To ovakite CSF penoiraton,

oven patons weh Alzheimer's disease who werd roceNng tacrin at doses of 4010 140 mgiday as a partofa doubl-bled rial werd studied. Afler 6 woaks of tacrne thorapy.
<oncamtantplasma and CSF samples were colected 30 minutes atr the marring dose of acrine. Athough the tme pont & beforo the peak cralabsorption 1 most patents, the
cricalissuo for this study s that the plasma and CSF samplos wero coloctod concomiatly 5o hat  percontag of tacrine panatraton coukd bo doried. The morring d0so of
anged from 1010 40 mg, which was given i he fating sate. Mean (+-SD) plasma kovels of acrine were 801+/7.07 n/mL. whoroas mean (+/-SD) CSF levels oftacrne were
52141600 rgimL. The mean (+-5D) ratoof CSF to plasma tacrine concentration was 0.504/-0.45,with wid intrindividualvariabity. No oltiorahip boswoon coso and porcentage of
ponotraion was cbserved, Plasma concentrations rangod from 0.99 0 22.8 rgmL. and were unrelatodto doso, suggosting erratc oralabsarpdon andior rapi metaboser, CSF
concaniratons ranged from not olectabl o 15.82 ngimL. The authos suppor that peneratonoftacrn ito CS s Nghy variable s pasorts weh Alzhelmar's dissase and that
isparty intacrine concaniratons at the st of acton may bo ono roasan for conictng rosuls fom stucies o the offiacy of acrine in Alzheimers disease.
‘An ovalustion of the officacy and safety of totahydrosminoscridine (THA) without lecithin in the treatment of Alzheimar's disesse.
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Abstract:
‘Seventy-nine patiens wih probable Az eier's dissasa wore envold nto a couble-bind, pacebo-oriroled Cross-ver siudy 1 ass6ss the therapeute effect and safety of THA
(tetranyroaminoacridine tacrine) wthout cancomiant octhi admintatio. Fory-one patnts compketod tho tral whch consisted of o 12-wook treamart phases soparated by &
‘&-woak wash-outperiod, Tworty-six subjects woro wEndrawn durng he atio reatment phaso, mosty bocause of olevated ransaminases or chaleorgi sido-ofects, and en during
roatmont wih placebo. Stastcal analyses were conducied on two groups of patiens; hose compleing the cross-over ad hose wEh o leastore evaliaton i thefrstreatment
poros. This ltior analysis, usingthe st obsorvation carriod forward was used 1 approxate an nfonton- 11 anaysis. THA was favourod over pcabo i allhroo prirary.
outzome moasures (MMSE. ADAS Non-cogrit Scak, and the Funciinsl Lfe Scak), but the resus dd no reach stattcalsignficance. THAwas favoured over placebo in i of he
soven socondary outcomo measuros, but for nly two of these wos stattical sigrificance ataned. I trms of 3 oo pontor greator ncroase n MMSE score, oo o four s 05
many subjecs mproved on THA 2s on placeba.
A double-blind crossover pilot study of dspronyl (selegiline) combined with cholinestorase inhibitor in Alzheimer's dissaso.
2065 | AmJ Psychiatry 1993 Feb Ot 150213213
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[ Tacrine in relation to amino acid transmittors in Alzheimer's dissas =
187487 | Adv Neurol 1980,Jan 01,51:81.6

[ Treatment of Alzhsimer's disease with short- and long- double-blind study.
| Am J Psychiatry 1980,Fb,01;147(2):238-42
Fiten L.J ; Porryman KM ; Gross P L ; Fine H; Cummi
[ Influence of tetrahydro-9-aminoacridine on excitatory amino acid releas.
748 | Clin Neuropharmacel 1890,Feb,01;13(13:56-
Palmer AM; Stosle J E; Lowe S L ; Bowen DM

ahydroaminoacridine; THA) and locithin in senile domentia of the Alzheimer type: a multicentro trial. Groupe Frangals
d'Etude de I Tetrahydroaminoacridin
2 | BMAJ 1990,F6b,24/300(5723):485-
L
[ Tetrahydroaminoacridine-lecithin combination treatment in patients with intermediate-stage Alzheimer's dissase. Results of a Canadian  05/1950
doublo-blind, crossover, multiconter study.
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[ Hoterogenaty of adverse hopatic reactions to totranydroaminoacridine,
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The authors support that penetration of tacrine into CSF i highly variable in pationts with Alzheimer's disease and that dispariy in 9472847 0 =
tacrine concentrations at the site of action may be one reason for conficting resuls from studies of the efficacy of tacrine in
Alzheimer's dissase.

[ OBJECTIVE-To see whether combined treatment with oral tacrine (tetrahydroamincacridine; THA) and leckthin improves the

TR ‘symptoms of patients with Alzheimer's disease.

Apo-E [ Bocause orthosiai biood pross ure fesponse s regulied, i par, by coniral sholinorgc and noradrenergic sysiems, and boihare 1775604 0111381
impicated in Alzheimer' discase, PSOP was assessed as a pradicor of il response i Alzheimor's disease outpatents in a

{reatment protocalwith tacrine, a chainesterase inhbtor.
Galantamine , \ A, § DEGENERATION
[ CONGLUSIONS. I this short-torm siudy i patients wih Alzhsimors disease who wore selecied for apparen resporsiveness fo 10182

tacrine, reatment with tacrine resulled i a statisticall signiicant reduction i the deciine of cognlive functon, akhough this reduction
was not large enough to be detected by the study physicians' global assessments of the patients.

HYPER PHOSPHORY... [1  Three patients with Alzheimer's disease, a 68-year-okd woman with mid dementia and 2 men (aged 64 and 72 years) with moderate 111992
dementia were treated orally with the cholinesterase inhibitor tacrine (tetrahydroaminoacridine), 80 mg daily, for several months.

[1 Soveny-nine patients wih probable Alzheimer's dissase were envoled into @ double-blnd, placobo-cortrolled cross-over study to 8237620 09/1993
assess the therapeutic effect and safety of THA (tstrahydroaminoacridine; tacrine) wihout concomiant lecithin admiristration

Halludnation

[0 The potental fficacy of oral ldeprenyl (5 mg b.id.) added to the regimen of 10 patients with Alzheimer's disease receiving either oaree3
tacrine or physcstigmine was assessed in a double-bind, placebo-controled, &-week, two-period crossover piot study. +Deprenyl
was associated with significant improvement in scores on the cognitive subscale of the Alzheimer's Disease Assessment Scale,
suggesting possible addiive effects of kdeprenylto the effects of cholinesterase inhibiors.
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I Previously used in Alzhelmer disease Tacrine (THA): tetrahydroaminoacridine has shown a rise of hepatc iransaminase enzyme
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