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Gostar patent analysis




Gostar patent data i excelra

« Database distributed by Excelra with SAR data from patents and MedChem lit
+ 80 K patents, > 600 K assays, > 8 M compounds, 16 M activities

—
Assay Data
Description
L diti
Activity Data condiions
Type Target Data
Name Name(s)
UoM standard LocusID, multiple Loci
Prefix oy Target family
Value G @Q;ER Target Subfamily
Range activity data ' Goal-
Global Orline Structure Activty Belaticnship Database S Create D36O patent
data category
Patent Data
Compound Data
Number

GVK_ID Year

Name Status (granted, filing)

Example abstract

Form

Smiles

—




Conventional and easy: unpivoted

Concat Concat Concat Concat Concat Concat Concat Concat
il SLEELLELT Normalized Journ. .. Assay Id Official Mame | Assay Type | Std Activity Type | Standard Uom | Std Act Prefix | Standard Value
) 10998749 | CSNK2A1 B INHIBITION % = 79.000
121515960 \-—{r WO02012121168 11000058 | CSNK2A2 B INHIBITION % = 88.000
.“'@__ 11000059 | CSNK2B Q Qualitative none = 0.000
activity
10998749 target B INHIBITION % = 83.000
Y 10999825 | CSNK2A1 B INHIBITION % = 91.000
121515961 -« 7,CIAL WO02012121168 10999826 | CSNK2A2 B IC50 uM = 8.100
L 11000058 | CSNK2B B 1C50 uM = 2.700
11000059 Q Qualitative none = 0.000
assay
- 10998749 | C SNK2A1 B INHIBITION % = 65.000
121515963 | ﬁ’k W02012121168 11000058 | C SNK2A2 B INHIBITION % = 56.000
b 11000059 | CSNK2B Q Qualitative none = 0.000

Easy to create
Had these views for many years
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Analysis of un-pivoted data in D360

Scatter Plot [1]: GVK Id vs. Concat Standard Value - 411
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515240 121515880 121515880 121516000 121515020 121515040 121515060 121515080 121518000 121518
GVK Id

ADmg v x
Paint Color-
Concat Official Name
I csniean
[] csnkaa2
[ cshkee

D [empty]

Point Size

’7 None
Point Shap

’7 None

D360 offers some utlity to
analyse non-pivoted data

can see which compounds are
active

can’t correlate activity
- assay 1 vs assay?2
- assay 1 vs clogP
- etc

Could we create pivoted view?



HEECMS
HEn

registered
compounds
shared
across
projects

Corporate data vs public data

0' b IS curated test shared across projects

sharing discover y data

GZST/R

Glabal Orline Structure dctivity Relaticeshin Datsbase

Document centric
Fragmented data

TL T2 T3 T4 T5 T6 T7 T8

T9 T10

ci: [IHHBHEEEEEERE
w2 [l H HHE HHEBR
cds Il HEHBHEBEEEEBE
cis [ H N |
cs [IHBHEEEEER
code [ H W |
w7 IHBHEEEEEN
cis HHEHR HEER
we [ HEHEHEBEEENR
cwio [l HEHBE |
cvu: HHTENEEEER

Patent 1 Patent 2
T1L T2 T3 T4 T11 T12 T13 T14
cdA B E B Cpd E [ |
cede [ B Cpd F B
crdC [ B Cpd G [ |
cdD B cdH l H H R
Patent 3 Patent 4
T21 T22 T23 T24 T31 T32 T33 T34
cdl I HE R crdM i
cds |l 1 W cdN [l 1 W N
crdk [l I W cpdo M
cdl Il B crdp [ M |

M’s compounds, 10 000s tests, 10 M’s activities (number results)

Activities / compound =15 : 1
Activities / assay = 1800 : 1

» 80 K patents, > 600 K assays, > 8 M compounds, 16 M activities

» Activities / compound=2:1

> Activities / assay =25: 1



Gostar patents: user friendly query interface

e Cuery: GVK Patent Structure 16-sep-2019 21:14 [1]
File Edit [nfe Quick Search

FOOHRE|S D B @8
Data Category: GVK Patent Structure

Window Help

Filter: «

G IROM ION BINDING
[+ ISOMERASE
B KINASE
G- ] TYR PROTEIN KINASE FAMILY
~[] ABI FAMILY
(] ADENYLATE KINASE FAMILY
-] AGC SER/THR PROTEIN KINASE FAMILY
-] ALPHA-TYPE PROTEIN KINASE FAMILY

(] ATP:GUANIDO PHOSPHOTRANSFERASE FAMILY
[ CAMEK SER/THR PROTEIN KINASE FAMILY
-] CARBOHYDRATE KINASE PFKB FAMILY
-] CHOLINE/ETHANOLAMINE KINASE FAMILY
-] CK1 SER/THR PROTEIN KINASE FAMILY

k] CASEIN KIMASE
<@ US20000093465
WO2005070180
- WO2012121168
£ [ CASEIN KINASE 1
f [ CASEIN KINASE 1 ALPHA 1
Fit ] CASEIN KINASE 1 DELTA
G- [ CASEIN KINASE 1 DELTA|CASEIN KIMASE 1 El
fi
£
£

Sra O ra O W e O B O e O

i}

(] CASEIN KINASE 1 EPSILON
- [ CASEIN KIMASE 1 EPSILOM|CASEIN KIMASE 1 DELTA
- [ TAU TUBULIN KINASE
-] CMGC SER/THR PROTEIM KINASE FAMILY
-] CMGC SER/THR PROTEIN KINASE FAMILY - CYCLIN FAMILY

S e e O e O e B e B

(] CMGC SER/THR PROTEIN KINASE FAMILY|AGC SER/THR PROTEIN KIN
-] CMGC SER/THR PROTEIM KINASE FAMILY|AGC SER/THR PROTEIN KIN
-] CMGC SER/THR PROTEIM KINASE FAMILY|PI2/PI4-KINASE FAMILY
-] CMGC SER/THR PROTEIN KINASE FAMILY|SER/THR PROTEIN KINASE A

() CMGC SER/THR PROTEIN KINASE FAMILY|TYR PROTEIN KINASE FAMI|

Document centric

query tree, target
classification

Query Bands
GVKId

GVK Structure
Chem Connect ID(GVK AZID Map) (Concat)
AZ Number(GVK AZID Map) (Concat)

Journal Patent Name(GVK Patent) (Concat)

Pre-selected query

ds

Normalized Journal Patent Name(GVK Patent) (Concat)

EntrezGene IDGVK Target] (Concat)
Common Name{GVK Target) (Concat)
Standard Name(GVK Target) (Concat)
Official Name(GVK Target] (Concat)

GVK Compound Name

Normalized Journal Patent Name (Concat

Select Specific | Filter]

Pick lists for patent
names and target

|AT 205169
AT 366032
|AT 598897
|AU2007200354
BE 610030
BE 618968
BE 628441
BE 632770

‘Wi02012121168 (GVK Results)

Results & Conditions  Analysis Information
Results

1C50 (uM) (GMean
[ Qualitative (nene)
1 INHIBITION (%)

~

BE 644682
RE 659636

information

Result types a

conditions

Add Criterion

Conditions

Conditions affecting Multiple Results
Assay Type

Assay Id

[ Assay Method Name
[ Tempersture Pivoting options,

Protein

column header

Conditions affecting IC50
[ Celis Cellline Organ
[ incubation Time
Conditions affecting INHIBITION
Buffer
Dose Concentration
In Presence Of
In Presence Of Conc
Substrate

Add Criterion 4] Pivet
Add Criterion ] Pivet

Add Criterion

Pivot




Avsiract

Patont Ul

Putimed I

Patent Ha

Patent infurmation Palieed compounds

[WO 2072nz1188 AT

[owiase ameror

[Wo 20121121168

Patan Specacaion

FOQ on
patent

Pivoted views

One column per assay, useful for scatter plots

A

.o
H
g

an 1050 (UM) Assay Tyoe: 8 Ass,

M Concat
Guxl Chemistryeggnnect D Sl e rmahzgd Journ....
1\
121516002 285286146 | °~,/Oﬂ WO02012121168 0.032 0.046 2.600 1.600 2.400
Ravasg
\ 141 101 10 11 11
121515867 285286145 ‘D\Oy“ nonym for Chemistry Connect ID >30.000 99.000 95.000
_h Database Name * Mame » »
1 JACD MFCD28127268 ~
2 |chembl oTTETTT T CHEMBL2057023
121516004 322778689 AOY“ 3 |ChemSpider Primary Compound 1D 28523182
4 |GOSTAR Primary Compound 1D GWK120991876 Most potent compound
3 |[GOSTAR Primary Compound 1D GWK121516002 appears in4 patents +
& |GOSTAR Primary Compound 1D GWK123093966 other refs
7 |GOSTAR Primary Compound 1D GWK123193077
121515857 221306189 | - S = - - SR AR LA
H
‘ 111 111

ChemistryConnect: AZ platform to normalise internal and external structures and create unique identifiers




learnings

D360 useful tool to analyse complex deep data

Pivoted patent analysis useful for one patent at a time

Use follow-on queries to provide customisable views of meta data

Key is user-friendly implementation (many supporting custom tables...)

ChemistryConnect integration essential to pick up relationships between
patents

Gaps: % Range activity data
+ Column aggregation with BAO
+«» useful visualisations for un-pivoted data (heat map)



D360 curve viewer
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AZ curve viewer in D360

Why do we need a curve viewer in D3607?

Need reliable decision making on complex assays where numerical end points
are not sufficient

Need to be able to visually spot outliers outliers

Need to identify effects not captured by numerical end points (e.g. cytotoxic
events at high concentration in phenotypical assays)

AZ built interactive curve viewer extension to D360 (D3, HTML)
Data consumed from a datamart with normalised curve parameters
(I/EC50, SO, Sinf, slope) and point data
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functionality

Curves shown in a separate interactive window
Curves from a single compound, multiple tests
aggregation levels:

none, experiment, sample, compound

Colour code by experiment or test

Shapes according to AZ activity flag

+ out of ranae information (> or <)

&

Test ID (short name)
tpe to filter

Selected Test IDs.

>

Test 1

Test 1 Test 2

Test 3

Show Error Bars

experim.. ~  Colour

Highlight Outliers

By: test

Draw Excluded Curv...

22 difficult to interpret 2 60
80
- || Compound 4 0.008 0.004
-100
£ 4

@ Active 0 Artive - Out OFf Range W Inactive ] Inactive - Qut Of Range + X Iﬂ:l ¥ - Out Of Range MaxX: |auts Height: |auto
- - . - MinX: it Width: |auto Information OK
Handling of point outliers, error bars, tool tips
Spreadshect w x| XC50 Curve Viewer ITI19005, IT19502 v x
Compound Name
" Aggregation
* [ compound1 !
‘. Select row to create colour
& curves %
- |0 compound2 0.004 z
44 4 44 E I Y A S_ha:v E_m:_r B;IS
£ B Testl
B 4 experiments .00 ¥ 40 Test2



1204

100+

T e L L - e

Example 1: detecting inverse agonsts

3 compounds in an agonist assay, project table contained many more columns

120 @4 Qsume-on

100+

80+

60

.
S
1

204

Offagr Wmace [lescn-Cuccifame o GHK-CuClRunge 3§ Outoe ve Excied

1204

1004

804

60+

Response Curve Effect (%)

@ Qo

ot i Oere-ouoi 0 Pr-ouctm B Oue —re B

Compound 3

Expl: excluded
Exp2: inverse agonist
Exp3: inactive

50+ Exp4: inactive
-804 -804
4'3 l_', fs lﬁ J, A0 - - - - - - - - - - - - = - - - = === === A0+ - - - - - - - - - - - - - - - - - - - - - -
foglM] -10 5 8 7 % 5 M -0 5 8 7 5 5 M
log[M] log(M]
Easy to miss outliers in project tables where few end points are reported
Compound Name GMean COHCH Distinct
EC50 (M) Act Flag
Compound 1 1.155 Active ‘
Curve viewing required to make correct decisions
= =
Irregular
Compound 3 >40.817 Active

Not Active
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Example 2: complex decision making in NHR

Challenge: assay variability, complex decision criteria involving 4 assays
-> project can’t rely on aggregated number results

Response Curve Effect (%)
; A N
=)
1

ES
=)
!

-60

-80

-100 4

Compound Name

[  compound 1

33

log[M]

0.418

33

414

120 @

T

5]
S
1

=)
=}
1

S
=)
1

N
S}
1

204

Response Curve Effect (%}

404

604

-80 o

-100 +

Individual experiments shown
Colour coded by test ID

0.937

- O Compound 2

0.013

=

33

>10.000

414

0.001

0.074

Assay 4: needs full antagonism

-> compound 1 better

assay 2: no negative or positive response
-> can’t conclude this from data




Experiment level
each curve is shown

Compound level
each curve is shown
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Curve aggregation

Useful when comparing several tests. However dangerous....

Compound 1 Compound 2
i Omeescuoie Wesss Dreaeousties e g ouonmg  §oae <o cuad @i O e—1 P ST
1004 100+
50 50+
£ £
3 T 04
: ;
¢ O 5p
g ]
g B
4 ]
= -100 -
150 4 150
Assay 1
-200 T T T T T T T T T T T T T
10 ] 8 7 -6 5 4 10 9 f 7 -6 5
Iog(M) ogM]
@ Gt Bore Drvem oucthem xR P —o e e
1004 100
80—
50 60
£
G
od
5 5
H
3
3 50
&
§
['4
-100 -
1504
1404
10 }) 1 7 5 M T
log[M] 10 9 8 7 &

Even at higher aggregation
sufficient detail needs to be
shown to avoid mis-interpretation
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Conclusion

In projects using complex assays curve viewer is used as a critical
tool for decision making and as a complement to numerical end

points.
Opportunities for further improvements

At AZ dependency on curve datamart, however offers opportunity to
use same data for generic data science purposes
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Confidentiality Notice

This file is private and may contain confidential and proprietary information. If you have received this file in error, please notify us and remove
it from your system and note that you must not copy, distribute or take any action in reliance on it. Any unauthorized use or disclosure of the
contents of this file is not permitted and may be unlawful. AstraZeneca PLC, 1 Francis Crick Avenue, Cambridge Biomedical Campus,
Cambridge, CB2 0AA, UK, T: +44(0)203 749 5000, www.astrazeneca.com



