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Starting with a Demo...

IKInasePro

An iPad App in the Cloud
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Background: Multi-Ki

Nature Reviews | Drug Discovery Vol 8 | February, 2009

Table 1 | Selected multi-target kinase inhibitors

Drug (company) Target Highest phase Indication*

Sorafenib (Bayer and Onyx) PDGFR, VEGFR2 and 3, FLT3,KIT,RET,RAF  Launched Hepatocellular carcinoma, RCC, renal tumour
Dasatinib (BMS) BCR-ABL, FYN, SRC, LCK, EPH Launched ALL,CML

Nilotinib (Novartis) PDGFR, ABL, KIT Launched CML

Sunitinib (Pfizer) PDGFR, VEGF2, FLT3, KIT Launched Gastrointestinal tumour, RCC

Motesanib (Amgen and Takeda) PDGFR, VEGFR, KIT Phase lll NSCLC

Vandetanib (AstraZeneca) EGFR, VEGFR2, RET Phase lll Thyroid tumour, NSCLC

Lestaurtinib (Cephalon) JAK2, FLT3, TRKA Phase lll Myeloid leukaemia

XL184 (BMS and Exelixis) VEGFR2, MET, KIT, FLT3, RET, TEK Phase lll Thyroid tumour

Pazopanib (GSK) PDGFR, VEGFR1, 2 and 3,KIT Phase lll Renal tumour, sarcoma

*Indication given for highest phase; all drugs are also in lower phase clinical trials for other oncology indications. ALL, acute lymphoblastic leukaemia; BMS,
Bristol-Myers Squibb; CML, chronic myeloid leukaemia; EGFR, epidermal growth factor receptor; GSK, GlaxoSmithKline; NSCLC, non-small-cell lung cancer;
PDGFR, platelet-derived growth factor receptor; RCC, renal cell carcinoma; VEGFR, vascular endothelial growth factor receptor.

Imatinib (Gleevec: Novartis) ABL, PDGFR, KIT CML, GIST

Gefitinib (Iressa: Astra Zeneca) EGFR, (ERBB4,GAK,...) NSCLC
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Background: Kinase Knowle

Kinase Targets of Clinical Interest Eidogen-Sertanty KKB
from Vieth et al. Drug Disc. Today 10, 839 (2005). SAR Data Point Distribution
Primary targets w/ reported Distribution of Kinase Knowledgebase Bio-Activity Data Points
clinical data Q4 2009 Release # Data Points
. Reported secondary targets Human Kinome Tree View @®:30.000 =500
& targets w/ >60% ID :;1380%00 ’ :%gg

® >2500 ® =50
~ >1000 @ under 50

Mﬁ1
% TKL

/,

-----

Atypical P‘AKinases
(e.g. DNAP P, PDHK)
Oth ses

e
(e.q.PI3 DK, TK)

Kinome Tree image courtesy
of Cell Signaling Technology

i' Cell Signaling

> 507,000 SAR data points curated from
> 6250 journal articles and patents ¢) EidogenSertainty

) Eidogen-Sertianty

Friday, May 7, 2010



Infrastructure

e iPad w/Internet Connection (Wi-Fi or 3G)

° Database/ WebServer (e.g. kinasedata.com: GoDaddy/HostGator)
e Apache + php A |
e mysq|

e StructureSearch/Application Server (Amazon cloud-LAMP)
e Apache + php amazon
e mysq|

e ChemAxon JChem + JChemWebServices (includes
tomcat/axis2, etc.)

e Chemene JSDraw

Eidogen-Sert/ainty
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The iPad - A Revolutionary Device?

iPad

EidogenSertainty
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IPad - In Practice

m Kinase_DataAppDelegate,

| Simulator - 3.2 | Debug =Lt~ B2 '&
1 Overview Action Breakpoints Build and De
Groups & Files I File Name
v I iKinasePro @ |4 WebViewController.xib
¥ Classes ™ v WebVieaController.m
[u KinomeTreeViewController.m = UKitframework
|u] $SSearchViewController.h K= SystemConfiguration.framework
|w] SSSearchViewController.m & SSSearchViewController.xib
r:J]KinomeTreeView(ontrollu.h w SSSearchViewController.m
(] RootviewController.h ~ RootViewController.xid
w] RootViewController.m [ RootViewController.m
|| DetailViewController.h PageViewController.xib

w| DetailViewController.m
|| PageViewController.h
E.J PageViewController.m

. PageViewController.m
MainWindow.xid

[l Kinase_DataAppDelegate.h Threads On » ¢+ t @ B
(] Kinase_DataAppDelegate.m <« »  JKinase DataAppDelegate.m:153 ¢ [ -searchDialog: ¢
[:1 WebViewController.h #import “"Kinase_DataAppDelegate.h™
[l WebViewController.m #import "RootViewController.h"
v Other Sources #import <SystemConfiguration/SystemConfiguration.h»
f..] Kinase_Data_Prefix.pch @implementation Kinase_DataAppDelegate
f:.j main.m nd
@synthesize window;
'—'.R“fm"“ @synthesize navigationController, searchButton;
|% icon-72x72.png
[‘! Default.png @synthesize emailnameField; NEW to version 2!
b | - 48,
‘-;' :::: p‘:; 8.png @synthesize toolbar; // SMM globalize -
B Kinase_Data-info.plist #pragna mark - A 4 - Draw-by~F|nger and then
v (] Resources-iPad #pragna mark Application lifecycle " SSSearch
R i :
i KinomeTreeViewController.xib - (void)applicationDidFinishLaunching: (UIApplication =)application { 7 :
f@mmwmdm.mb // Override point for customization after app launch . -4 - Retrieve Database MO'OCU'GS.
A RootViewController xib . ~ it i
f,':‘ DetailViewController.xib [self showLoadingActivity); - Modlfy by Fmger' and Issue
3 ' Din SSSearch
[] PageViewController.xib // SMM Load up emailnameField global variable
4] WebViewController.xib DA
f; sSSearchViewController.xib enailnameField = [[UITextField alloc) initWithFrame:(GRectMake(11.9, B5.48 _— . Keyword Search

enailnaneField.placeholder = @%enail@addr.con";

» [ Frameworks enailnameField.autocorrectionType = UITextAutocorrectionTypeNo;

¥ Products emailnanmeField,autocapitalizationType = UITextAutocapitalizationTypeNone;
(4 IKinasePro.a enailnaneField.keyboardType = UIKeyboardTypeEmailAddress;
A PP enailnanmeField.borderStyle = UITextBorderStyleRoundedRect;
v @ Targets
» oA iKinasePro 1

» (4 Executables

v Q Find Results [window addSubview: [navigationController view]];

[window makeKeyAndVisible);

» |8 Bookmarks
»Llscm if ([self isDataSourceAvailable) == NO) {

S UIAlertView »errorAlert = [[UIAlertView alloc) initWithTitle:@"Errors:

@ Project Symbols [errorAlert show);

¥ @ Implementation Files [errorAlert releasel;

;:.J KinomeTreeViewController.m searchButton,enabled = NO;

ewC } else {

:} SSSQ:;(th t:\:oll«.m [self performSelectorInBackground:@selector{loadStartupMessage) withd

w| RootViewContr r.m

\w] DetallViewController.m }

':J PageViewController.m

= {800L)isDataSourcecAvailable
! Kinase_DataAppDelegate.m . yreetv

\w| WebViewController,m static BOOL checkNetwork = YES;
\w] main.m if (checkNetwork) {
¥ (@ Interface Builder Files chechietwork = NO;
4] KinomeTreeViewController.xib Boolean success;
A MainWindow.xib const char shost_nome = "kinascdata.con";

A RW’Y"""C"‘""N"'""D SCNetworkReachabilityRef reachability = SCNetworkReachabilityCreateWi

A DetailViewController.xib ~ SCNetworkReachabilityFlags flags;

A PageViewController.xib X success = SCNetworkReachabilityGetFlags(reachability, &flags);

) Weh\iewd antraller ik 1 | (
CD8: Running. ..
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Cloud Computing - A Revolution?

e
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Cloud C

} Amazon Elastic H Amazon ‘

AAZONEC2 MapReduce CloudFront

Amazon EC2 Console Dashboard
Region: - =

Getting Started = My Resources =)

> EC2 Dashboard

You are using the following Amazon EC2 resources in the US East ‘@ Refresh ‘

INSTANCES To start using Amazon EC2 you will want to launch a virtual server, known as an (Virginia) region: | & Refresh |
Amazon EC2 instance.
> Instances
@ 1 Running Instance @ 1 Elastic IP

> Spot Requests Launch Instance

‘» 1EBS Volume 4 EBS Snapshots
IMAGES

Note: Your instances will launch in the US East (Virginia) region.

g (Virginia) reg ® 2 Key Pairs @ 2 security Groups
> Bundle Tasks * 0 Load Balancers

ELASTIC BLOCK STORE Service Health =

Related Links (=)

> Volumes Current Status Details

> Snapshots & Amazon EC2 (US East - N. Virginia) Service is operating normally > Documentation
NETWORKING & SECURITY > View complete service health details > All EC2 Resources
> Elastic IPs 1 > Forums

> Security Groups : > Feedback

> Key Pairs > Report an Issue

> Load Balancers

Navigation My Instances
Region: B USEast v | | i@ Launchinstance || Instance Actions v | Reserved Instances  ~ | ' [13 ShowHide || Refresh || @ Help |
» EC2 Dashboard VIcwlng:[ All Instances m[ All Instance Types ﬁ\ j 1€ <€ e > 5l
Instance AMI ID Root Device Type Type Status - Lifecycle Public DNS Security Groups = Key Pair Name Mon
INSTANCES
S S i i-294bf742 ami-2cb05345 instance-store mi.small () running normal ec2-184-73-205-197.compute-1.amazonaws.com  defaultLAMP kinasedata [
> Instances
> Spot Requests
IMAGES 1 EC2 Instance selected
> AMIs §@ EC2 Instance: i-294bf742
> Bundle Tasks
Description | Monitoring ’
ELASTIC BLOCK STORE P oEE—
> Vol Graphs are for 1 instance that has monitoring enabled. Times are displayed in UTC. Time Range: ' Last Hour a ‘@ Refresh ’
olumes
> Snapshots
Avg CPU Utilization (Percent) Avg Disk Reads (Bytes) Avg Disk Writes (Bytes) Max Network In (Bytes) Max Network Out (Bytes)
NETWORKING & SECURITY 100 80000 1250000 100000 300000
» Elastic IPs ‘ 60000 1328332 75000 200000
> Security Groups : 0 40000 500000 2000 100000
20000 250000 25000
> Key Pairs N . 0 0 0 0
> Load Balancers 4/28 4/28 4/28 4/28 4/28 4/28 4/28 4/28 4/28 4/28
21:00 21:30 21:00 21:30 21:00 21:30 21:00 21:30 21:00 21:30
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Amazon’s

=) Amazon Elastic Compute Cloud
View/Edit Service
US East (Northern Virginia) Region
Amazon EC2 running Linux/UNIX Reserved Instances

$227.50 one-time fee per Small Instance (ml.small)
for 1 yr purchased on 2010-04-01 at 08:00 GMT

- Payment received on April 1 - Thank you! Payment

$0.03 per Small Instance (m1l.small) instance-hour

(or partial hour) 635 Hirs
Amazon EC2 running Linux/UNIX
$0.085 per Small Instance (m1.small) instance-hour 8 Hrs
(or partial hour)
Amazon EC2 EBS
$0.10 per GB-month of provisioned storage 9.208 GB-Mo
$0.01 per 1,000 puts (when saving a snapshot) 61 Regquests

Amazon CloudWatch
$0.015 per monitored instance-hour (or partial hour) 663 Hrs
Download Usage Report »

= Amazon Simple Storage Service
View/Edit Service
US Standard Region
$0.150 per GB - first 50 TB / month of storage used 1.067 GB-Mo
Download Usage Report »

Totals

227.50

-227.50

19.65

0.68

0.92
0.01

9.95
31.21

0.16
0.16
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“Under the Hood”

iPad & 3:23 PM

KKBid: 13781

Q
v

100% [m=p SRC [Enzyme Assay] ID: 13781
on of ase A

KKBid: Leukemia

SBC [Enzyme Assay]
KKBid: 4171264 SRC K !

CSK [Cell-Based Assay]

SRC [Enzyme Assay]
iC f A

SRC

Target

Type Enzyme Assay

Measure IC50 = 6.6 M (pval: 8.180)
Title

Patent Data

More Target Data

Structure-based Search

Custom Structure Search Register for e-mail Alert

E-mail Alert

0.

KKBid: 4291672 [

J

KKBid: 13781

>

Type Name

Measure

Value

Enzyme Inhibition of c-Src Kinase
Assay Activity

IC50

0.0012 uM
(pval:
8.921)

Enzyme

SRC Kinase Inhibition
Assay

1.3 nM
(pval:
8.886)

ol Antiproliferative Activity

(SRC Mediated)

330 nM
(pval:
6.481)

AMAZON |sits g Bucd

Enzyme Inhibition of ¢-Src Kinase
Assay Activity

8.89
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Looking “Under the Hood” (cont.

3:49 PM

1009% =)

Ring Search |

[ ] . QQ
Draw a structure and tap the "2 button to issue a SSSearch

VDTT\\V©OOV @@ 9

)

[l
o

Custom Structure Search | | Register for e-mail Alert

Y v o» O Z QO

Molecule Last Searched

KKBid: 13781

Name Measure Value

0.0012 uM
IC50 (pval:
8.921)

Inhibition of ¢c-Src Kinase
Activity

1.3 nM
SRC Kinase Inhibition (pval: amazon
8.886) webservices”

330 nM
(pval:
6.481)

Antiproliferative Activity
(SRC Mediated)

Inhibition of ¢-Src Kinase

Activity 8.89

F6 Daddpm

Draw Again

3:50 PM

Example structure(s) containing selected/drawn substructure... [20 of 329]
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Back to Structure Grid

Custom Structure Search

L
0
A "H
P

Jaul
\/0

KKBid: 4339139

Register for e-mail Alert

Target

Type

Name

Measure|

Value

PDGFRA

Cell-
Based
Assay

Inhibition of PDGFRA
Kinase Autophosphorylation

IC50

52 nM
(pval:
7.284)

Cell-
Based
Assay

Inhibition of KIT Kinase
Autophosphorylation

224
nM
(pval:
6.650)

Data extracted from the Eidogen-Sertanty Kinase Knowledgebase (KKB) as of Wed Apr 28 15:50:41 MST 2010




Digging Even Deeper... phpsoar

$maxhits=20;

$soap = new SoapClient('http://myserver.com:8180/axis2/services/JChemSearchWS?wsdl');

$conn_param = arréyr( 'driver' => 'com.mysql.jdbc.Driver’,
'url' => 'jdbc:mysql:// myserver.com/ mysqlDb’,
'username' => 'myusername’,
'password' => 'mypassword’,
'propertyTable' => 'JChemProperties');

$result= strip_ tags($soap >vetConnectlonAndTabIeInfo($conn p_aram) >return),

$id=substr($result,0 strpo's(»r‘esvult‘ "\n"));
$search_param = array( 'connectionHandlerId' => $id,
'tableName' => 'jchemmol’,
'‘queryMolecule' => $smi,
'queryOptions' => 'sep=! t:s!maxHitCount:0!maxTime:60000!returnNonHits:n!',
'beginlndex' => '0",
'count' => $maxhits,
'outputFormat' => 'smiles’,
'dataFieldNames' => 'mr_id’,

'hitColorAndAlignmentOptions' =>"");

$search_result = $soap- >runCompIeteSearch‘($search param) >return

$soap = new SoapCIlernt( http: //vmvserver com'8180/aX|52/ serV|ces/ ConnectlonWS?wsdI );

$soap- >c|ose(arravy('con'nectlonHandlrerId' => $|d)),

Setup

Search

Cleanup

¢) EidogenSertainty
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Application Aval

e iTunes and iPad AppStore

App Store > Medical » Eidogen-Sertanty

. $9.99 BuyApp v

Category: Medical
Updated: May 06, 2010
Current Version: 2

0.3 MB

Language: English

iKinasePro
Description

iKinasePro brings the mobile kinome to a whole new level!

With iKinasePro not only do you gain access to the most recent release of the Eidogen-Sertanty's Kinase Knowledgebase (KKB), but you can also survey
this large database with substructure-, similarity-, and super-similarity searches.

With the large iPad screen, we have introduced new "search-by-tap” functionality. Here, you can survey the kinome by tapping through a vast array of ring
structures or search by aggregated kinase families by tapping on the kinome tree. You can also issue custom structure searches through finger-drawn
substructures.

Within iKinasePro, you can also register for alerts to keep current with new KKB updates and receive detailed SAR information by email.

iKinasePro requires an internet connection.

Eidogen-Sertanty Web Site > iKinasePro Support >

http://itunes.apple.com/us/app/ikinasepro/id364370393?mt=8

) EidogenSertianty
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Last Word... kinasedat

About Us Hot Targets Hot Articles Support Contact Us

Kinasedata.com, a webPortal encouraging kinase related discussion, community building and discussion. Users of the webPortal can freely see articles of interest, and engage in discussion. With free registration, users can
obtain validation structure activity datasets for research activities.

Once registered in Kinasedata.com, students and academic institutions can purchase at a dramatically discounted price a newly released version of the Kinase Knowledgebase (KKB™) — Academic Edition.

iKinase, is the Kinome on the go. The apps are available through the iTunes store for IKinase and iKinase Pro.

Kinase Knowledgebase (KKB™), a small molecule activity data is manually curated by a experienced team of PhD chemists and biologists from patents and peer-reviewed publications. The Q4-09 release covers 6,251 journal
articles and patents with 20,593 assay protocols including 162,000 SAR data points and 400 unique targets. KKB™ incorporated a number of concepts by which the data is organized including standardized HUGO gene targets
where possible. The data is available in a variety of formats including an Instant JChem structure searchable database. In addition to the data as published we now also offer KKB™ for QSAR and modeling. In this KKB™ version
high-guality concentration response end points of biochemical assays are aggregated by unique chemical structures across assay protocols and unique HUGO kinase targets and the end points are reported as p-values. The
aggregated release of KKB™ does not require any pre-processing or further standardization and can directly be used to develop QSAR or categorization models.

iKinase Pro iKinase v2

We are happy to announce iKinasePro for the iPad! We are happy to announce iKinase version 2 (update 1)!

iKinasePro brings the mobile kinome to a whole new level! With iKinasePro not only do you gain access to the iKinase provides sample structure activity data from Eidogen-Sertanty's Kinase Knowledgebase (KKB). With

most recent release of the Eidogen-Sertanty's Kinase Knowledgebase (KKB), but you can also survey this large  iKinase, a user

database with substructure-, similarity-, and super-similarity searches. With the large iPad screen, we have can search for Kinase targets by standardized names, identify top-active molecules for each target, and drill-down
introduced new "search-by-tap” functionality... into more detail...
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Nagyon koszonom!
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Draw S

earch

AVG pVai. 5'

AVG pVal: 5

AVG pVal: 5/

AVG pVal: 5

i

Welcome to iKinasePro!

NEW to version 2:

- Draw-by-Finger and then
SSSearch

- Retrieve Database Molecules,
Modify-by-Finger, and Issue
SSSearch

- Keyword Search
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