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The following example uses a publicly available set of over 1000 compounds with data from a
COX-2 inhibition screen. The example demonstrates different ways to analyse inhibition data
from an HTS campaign to identify high-quality chemotypes for optimisation. Whilst many HTS
campaigns provide much larger data sets than this, the principles demonstrated can be

applied to much larger data sets.

If you have any questions, please feel free to contact stardrop-support@optibrium.com.

Exercise

® |n StarDrop, open the file HTS Data Analysis.sdproj by selecting Open from the File

menu.
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The project contains a data set of just over 1000 compounds with % inhibition data against

COX-2 and a histogram showing their distribution.

To generate a more quantitative summary of
these data, we’re going to create a summary

table.

® Select Create Summary from the
Tools menu.

This will create a table of summary statistics

for each property in the data set. You can

configure the columns, statistics, classifiers
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and display of the table by clicking on the Configure button underneath the table (for more

information you can watch a quick Summary Analysis video which gives some hints and tips).

% Summary Data — o x | Inthis case, the statistics we require
Property Mean Max Min  Count Standarddevistion .| areincludedinthe table. The average
Inhibition (%) 3081 | 100 | -17 | 1005 | 2441 inhibition measured is approximately

< > . 31%, and the standard deviation is

Data Set Name [Configure ™ approximately 24%. A reasonable
inhibitn dete fhow B cut-off for selection of hits might be
Copy Table



http://www.optibrium.com/community/videos/stardrop-hints-and-tips/309-summary-analysis

two standard deviations above the mean, which is approximately 80% inhibition for this set.

Hint: You can close or minimise the summary table to save space on the screen. We won’t use

it again in this exercise.

Using this, we can create a new column classifying compounds as either a ‘Hit’ or a ‘Miss’.

® C(Click the Function Editor button f= on the right-hand toolbar (you can also open the

Function Editor by selecting Function Editor from the Tools menu).

® [nthe Function Editor, enter “Hit or Miss” as the New Column Name and type or paste

in the following equation:

if({Inhibition (%)}>80,

and click the OK button.

'Hit', 'Miss')

. Mathesrmita T,

f()()ll if{{Inhibition (%) }> 80, 'Hit', 'Miss')

[
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Note: you can enter most of the equation by selecting functions and columns from the lists

below, but ensure that you put single quotes around ‘Hit’ and ‘Miss’ in the equation to specify

these as categories rather than text.

A new column called Hit or Miss will be added to the data set indicating those compounds

that meet the cut-off of 80% that we are considering. Now we’ll explore the distribution of

these hits across the chemical diversity of the screening library.

® First, click the Detach button

histogram to a new dashboard.

at the bottom of the Visualisation area to add the



This enables us to keep it available when we create a new chemical space visualisation.
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® Select Chemical Space
. Creste Chemical Space *
t Data Set: [inhibition data -
= from the Chart | e [screening Library Space |
Wthod Dimersions Similaity Model
H Visual Clustes pal Chemical Structur
menu and click the | ®vesce g e
Qrea On Properties
Create button to
generate a new chemical
space representing the
library.
® In the Create Chemical
Space dialogue, give the
Select Al Clear
new projection a name Progress:

It may take about 30 seconds to generate a chemical space illustrating the diversity of the

screening library. In this visualisation, each point represents a compound and structurally

(e.g. “Screening Library

.

Space”) and click the OK button.

similar compounds are clustered together. You can see the structure corresponding to a point

by hovering the mouse over it.
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bottom-right of the Visualisation area.

Add the chemical space to the dashboard by clicking on the Detach button

inthe

You can add as many charts as you like to a dashboard and drag the charts and the spacers

between them to choose how you want to see them. Note: Making a selection in any of your

charts, or the data set, enables you to see those compounds selected everywhere else.
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We can colour the points in the chemical space to highlight the hits.



® In the dashboard, click the arrow at the bottom of the chemical space to display the

controls and click on the Format button
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® |nthe Format by Property dialogue, choose Hit or Miss from the Colour by list. In this

example, we have coloured the “Hits” yellow and the "Misses” red.

® Right-click on the chart itself and select Change Background from the menu to set an

alternative background colour (we have chosen dark grey).

With the hits highlighted we can see that
they are distributed over a wide range of
chemical diversity, although there are a few
clusters of compounds which contain no

hits.

Another goal in the analysis of HTS data is to
identify a hit series with good structure-
activity relationships (SAR); this can give us
confidence that the results are genuine and

not the result of assay interference or

Screening Library Space

Hit or Miss Hit ® Miss

impurities. Consistent SAR may also indicate opportunities for further optimisation, so next,

we’re going to explore the activity landscape around potential hit series.



Note: You can minimise the dashboard to give more room for other visualisations, but don’t

close it because we’ll return to it again later.

® To help us visualise this, change to StarDrop’s Card View™ by clicking on the Card

View button E& on the right-hand toolbar.
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In Card View, each compound is represented by a card and, by default, these show the

compound structure and the first few properties from the data set; in this case the Identifier,

Inhibition (%) and whether it is a Hit or Miss. You can change the data shown on a card using

the Design menu at the top of Card View. For more information on Card view, please watch

the series of short videos starting with Getting Started in Card View.

® From the Analyse menu at the top of Card View, Organise ¥

select Activity Landscape.

Clustering

Activity Landscape

Activity Neighbourhood

Find Matched Pairs

Matched Pairs Meighbourhood

Layout -



http://www.optibrium.com/community/videos/stardrop-hints-and-tips/282-gettingstartedcardview

In the Activity Landscape

. Activity Landscape *

Use this tool to investigate property differences between the most similar compounds in

dialOguel set the your data set (nearest neighbour compounds). For example, to identify activity cliffs,
Slmllarity threshold to Mearest neighbours: I 4340 N
0.8. This defines the | Smilsrtythreshold |

threshold above which

pairs of compounds are

This rnany card links may be difficult to navigate and you may experience peiiarmance
is5UES

Display table of property differences
Link nearest neighbours in Card View

considered similar in the Card View Options
. Colour links by difference in: Inhibition (5] w
analysis.
. Maximum variation: _ -
Note: you will see a
warning  about  the

Colour links by:

number Of card ”I’]kS that ® Property difference @] Structure-Activity Landscape Index (SALI)

Apply network layout
will be generated, but

you can safely ignore it in

o]

Cancel

this case.

® Wedon’t need to change any other options, so click the OK button to run the analysis.
The result is a number of networks that each represent a ‘neighbourhood’ of similar
compounds. Compounds with a link have a similarity greater than the threshold (0.8), the
arrow on the link indicates the direction in which activity increases and the colour indicates
the size of the increase from red (high) to grey (zero), A table of nearest neighbours is also
shown.
Note: You may wish to hide the mini-map which is in front of some of the network sections by

clicking the arrow in its top-right corner.
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® Colour the cards using the categories from the Hit or Miss column by clicking the

Format button at the top of Card View and selecting Hit or Miss from the Colour

by list. You can choose any colour scale you like, but here we have set the hits to be

blue and the misses yellow. Click the OK button.
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We are going to focus on one section of the network, highlighted by the green circle above.



Note: You can zoom in to any region of the layout by pointing the mouse at it and using the
mouse wheel, pinching or zooming on your trackpad or touchscreen, or using the Ctrl and -/=
keys.

If in doubt, select the cluster in chemical space, as shown below, to identify the correct

network section.
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This series may be relevant because it includes multiple hits (blue cards) and it exhibits some
interesting SAR. Large changes in activity resulting from small changes in structure are
indicated by red arrows. Pointing at a link causes the linked cards to ‘pop up’ so that you can
compare them side-by-side. You can also move the cards around for a clearer view by dragging
them.

For example, we can see that the

addition of bulky groups on the 1,2- ‘. XXX-368628
benzothiazine nitrogen is not

tolerated:

1
B ID: XXX-368628
Inhibition (%): 23
- ®0 ‘

10



And, lipophilic aryl groups may be

preferred over polar groups XXX-174930

substituted on the amide. °\\S/,°
SN

B ID: XXX-174930
Inhibition (%): 42
®O0

We can tag the compounds in this series for further follow-up.

® Selectthe lasso tool IEI at the top of Card View and draw around the network section

to select all the cards therein.

® From the Organise menu at the top of Card View, select Selection Only and then

Stack.

| Analyse v|| Drganise"” Layout "l | Design '|
] DQ Stack LS
I'_-" By Property...
Timeline...

I Similarity

11



This will create a stack containing 32 cards, on which a representative structure and the

distribution of inhibition values are displayed.

You can choose the data to display on each stack using the card and stack designer by choosing
Custom from the Design menu. For more information, watch the short video Introduction to

Card View Designer.

® C(lick on the label New Stack 1 below the stack to provide

a more appropriate name, in this case, we’ll use “Follow

”

up”.

Follow up
[ ]
We can tag these | [ow= =] [ et ~] [oen =] [F]
compounds in our data set Stack D Stack Al
. I'_'.. By Property... Stack Network Components
by selecting Stack and then Timeline... By Property...
. i Similarity Recursive Partitioning...
Save Stack Details to e ErRRERRS
Selection Only ~ » “i% BreakAll
Dataset from the Organise Load Save Stack Details to Dataset
o3l
o9
menu at the top of Card B 4
. Custom 4
View. %
o
. . 3
® Enter a hame for the column in which the labels | *- CaptureStacks v X
. . Stacks be stored data set col »
will be stored, for example, “Interest”, and Click | Mmoo oo category coumn

| Interest |

the OK button.

R

|| cancel |

® This will create a new column in the data set in which the stacked compounds will be

labelled as “Follow up”. Change back to Table View by clicking on the Table View

button at the top of the right-hand toolbar and look to the right to see this new

column.

12
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Another approach to identifying chemical series with good activity is by using clustering.

® Returnto Card View by clicking on the Card View button e on the right-hand toolbar
and remove the links between cards by clicking on the link tool atthe top, clicking

]
the clear links button and finally selecting the move tool @I

@@E@ |Ana|yse "HDrganise "|| Layout "l | Design "| TYDE:EIE'
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® From the Analyse menu at the

top of Card View, select

Clustering.

We’'re going to cluster together
compounds that share a significant

common substructure.

® |n the Cluster dialogue, select

the Common  Substructure
option, set the Similarity to 0.6

and then click Cluster.

. Cluster d

Cluster by:

®) Common Substructure () Structure () Properties

wilarity |

Inhibition (%)

Select All Clear

View results in Card View Display comi = substructures

I Cluster || Cancel |

The resulting clusters are represented by stacks of cards in Card View. On the top of the stacks,

the number of compounds is shown along with the substructure that all the compounds in the

cluster have in common.
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The cards are positioned such that stacks representing clusters with similar common

substructures are close to one another.
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® A number of stacks are grouped around various substitution patterns on an imidazole
ring, and you might want to consider them as one scaffold. To find these stacks, you
can search for the imidazole substructure. Click the Find button & on the right-hand

toolbar and select the Substructure Search tab. Draw an imidazole as below and click

the Find A" button ‘:"'.- Find Rows "

Text Search Substructure Search Structure Search

The substructure search tool | [IN]&|A]%/Of ]

provides enormous flexibility for

matching variable atom and bond
types, as well as linkers. For more
details, watch the short video / \

Flexible Substructure Searching. N

Note: You can close the Find Rows

dialogue if you wish to save screen

space. [] Find rows that do not match | Find All

® |et’s zoom in on the clusters highlighted by this search. The layout on your screen

may be slightly different, depending on the dimensions of your screen.
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® Torestore the default information displayed on the stack,

select Default from the Design menu at the top of Card

View. Diagram Cnly
All Properties
User Designs  *

Custom...

The stacks will change to display the default

information, in this case, the number of compounds, a 33 of 1005 (3.28%)

representative structure and a histogram showing the
distribution of the Inhibition (%) data for the

compounds within the stack.

0==5=0

For example, this stack represents a series of 33 ~ Inhibition (%):

imidazoles with a good distribution of activity.

® Combine the four stacks by dragging them on

top of one another.

You should end up with a stack containing 45

compounds.

0=5=0

We’ll also tag this series for follow-up. ® Inhibition (%):

e Select the merged stack by clicking on it.

e Click the Tag Selected Items button on the

==L
right-hand toolbar =+ .

e Choose the Use Existing Column option and .7 MCS Cluster = 90
select the Interest column from the drop-

down. Enter “Follow up” as the New tag and click the OK button.

‘1.:-- Select Option 7 * Column: ‘ Interest

Tag: ‘ Follow up

Would you like add tags for the selected rows to an existing
column or create a new column?

h.lseeﬁsti’lgcni.lmi |Craal£newc-nl.nl1| | Cancel
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Target inhibition is not the only requirement for a high-quality hit series, so we’ll now consider
some other simple properties that may be relevant to the selection of compounds for further
follow-up: lipophilicity (logP), molecular weight (MW) and the number of structural alerts
corresponding to pan-assay interference compounds (PAINS) [Baell and Holloway, J. Med.

Chem. 2010 53(7) pp. 2719-2740].

® Change back to Table View by clicking the Table View button =2 at the top of the

right-hand toolbar.

® Changetothe Models area in StarDrop to calculate these properties by clicking on the

7. StarDrop - HTS Data Analysis - o x
File Edit Vien DetoSet Tools Custom Scripts Help
L
G mD Vo structure Inhibition (%) Hit or Miss Interest nA
Visuslisstion  Models  Scoring  Design  SeeSAR  P450  torchid  Nova /4] )
o
QSAR Models: 1 X0-332251 utf‘ _ 100 Hit Follow up
[Frpe to search A~ | (T
~ [ StarDrop ,{
~ [ ADME QsAR o
2 X122 100 Hit
> O M logs €
> O logS @ pH7.4
> O W 1ogD ok )
> O W 2cspki 3 XXX-342002 o H? 100 Hit
> [0 M heRG pics0 a \.g‘( [cY
> [J M BBB log([brain]:[blood]) N .
> [0 M BBB category IS & EH
> [0 W HIA category 4 RKATTT o~ 100 Hit Follow up =
> O M P-gp category s -
> [ [ 206 sffinity category \, fo
> O 1 ppeg0 category Q
[ Simple Properties 5 pec-3zioe @ T 10 Hit =
> O M logP
> 0N Mw 5 B
> O Heo 5 X018 M 100 Hit =]
> O W Hea 5] 3
> O W sa f
> O M Flexibility A o
> [0 M Rotatable Bonds 7 X0-331148 ~ ) 100 Hit Follow up
s
» %
8 XX-44319 ,Xj ’ 100 Hit
Intensive: Y
v O pka : 2
> 0 B Mos. Aciic pks e
9 XXAX-1894768 100 Hit
> [0 M Most Basic pKa O
> [ M AllpKas
< £) ry
10 XXX-269240 T L 100 Hit
fv‘v\‘*\}
Y
po s
11 XO6-177808 X 100 Hit v
< >
=
{ Inhibition data
Ready Rows 1005 (0) Columns 6 (0) Selected 0 Server status: ) @

® The PAINS substructure alerts are not a standard model in StarDrop, so we’ll load this

additional model. Click the button in the Models area, select the PAINS.aim

model file and click the Open button.
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. Load Model
<« v 4

Organize « New folder

[ This PC Name

_J 3D Objects
I Desktop
Documents
‘ Downloads
} Music

&=/ Pictures

m Videos

505 (C) v <

| ] PAINS.aim

<« Worked Examples » HTS Data Analysis

File name: | PAINS.aim

it
v @ Search HTS Data Analysis 2
=~ @ @
Date modified Type 5
08/07/201519:13 AIM File
>
v| " Model Files (*.aim) v]
I Open | | Cancel |

® |nthe Models area, tick the boxes next to logP, MW and PAINS count (Note: the PAINS

count model will appear in a branch with the name of the directory from which it was

=

loaded) and click the

set.

button. The calculated properties will be added to the data

7. StarDrop - HTS Data Analysis

File Edit View DataSet Tools CustomScripts Help

a
Visuslisstion ~ Models  Scoring  Design | SecSAR  P450  torchdD  Nova  Auto-h{»|

QSAR Models:

Type to search |

~ T ADME 05/ A
> O M logs
> O logs @} 7.4
» [ M logb
> O W acapki
> [0 M hERG pIC30

> [J M BBBlog([brai ![blood])
> [] M 888 category
> [0 M HIA category
> [ M P-gp category
> [ [ 206 sffinity cat jory
> [ M PPBID category
~ (W] Simple Properties
> 4 M logp
> B W M
> O W Hey
> O W Hea
> [ M TPsa
> O M Flexibility
> [0 M Rotatable B 1ds
: M Custom
~ [ HTS Date Analysi
> &2 W PAINS ¢ unt

K&

Intensive Models:

~ O pKa
> O M Most Acidic pKa
> [0 M Most Basic pKa
> O M AllpKas

Ready

IS

-

o

©

5

11

o

XKX-332251

X0-122

XKK-342992

XK 174TTT

XKX-3234108

X118

XKX-331148

XHK-44319

X0 1894768

XK-269240

XKK-177808

Vi structure Inhibition (%) Hit or Miss
;{;7 100 Hit
v O
Oy
15 e 100 Hit

ey LF 100 Hit
O
L0,
X 100 Hit
X
g
o
%Qk 100 Hit
Q. —
g
Ly
L,‘ 100 Hit
-0
4 b 100 Hit
g
™
ﬁi A% 100 Hit

- o x
Interest
Follow up
Follow up
fia
=
T
&
Follow up
v
>

Inhibition data

Rows 1005 (0) Columns 6 (0) Selected 0 Server status: ) @

A common approach is to filter the hits according to ‘lead-like’ property criteria, for example:

e JogP<3
e MW<300

e No PAINS hits (PAINS count <0)
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These can easily be applied using the Filter tool (available if you select Filter from the Data Set
menu). We can also achieve this by applying dynamic filters to our visualisations, which we’ll

try here.

Open the dashboard showing the chemical space and distribution of inhibition (%)

data.

Click the arrow beneath one of the charts to show the chart controls.

Click on the Chart menu button == and choose Filter.

Click the Add button and add a filter for Hit or Miss (uncheck Miss), logP (set the upper
threshold to 3), MW (set the upper threshold to 300) and PAINS count (set the upper
bound to 0).

Tick the Apply to all box to ensure the filters are applied to all the charts in the

dashboard.
Screening Library Space & % CountvsInhibition (%) [ 4
Screening Library Space i1 Chart Filters >
Hit or Miss x Add -
Hit [] Miss Clear
logP 2 O
Filter invalid
9 |
MW = Apply to all
126.11 : 300
B PAINS count x

Close

Filtered
Hit or Miss Hit® Miss "

|| chart: gy ~ 1#

ey
11

You will see that as you add the filters, they are applied to all the charts immediately.

Note: You can use the numerical filters to specify ranges and if you wish to invert the range,

simply click on the slider bar. You can shift the range by dragging it.

Only four of the hits remain that pass all these criteria. You can find these in the data set by

drawing around the points in the chemical space to select them.
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® (lear all the filters by clicking on the Clear button in the Chart Filters dialogue and

then click the Close button.

Applying these hard filters dramatically reduces the number of potential hits to follow up, and
may artificially restrict the choice of direction for the project (in this example, some of the 4
remaining hits may be considered questionable) or inappropriately reject good compounds.
We have chosen a cut-off of >80% inhibition to define ‘hits’ but, given the variability in the
assay results, we cannot confidently reject compounds with measured values close to this cut-
off. Furthermore, the ‘lead-like’ criteria are not hard-and-fast rules; for example, a compound
with MW of 299 Da does not represent a significantly better starting point than one with MW
of 301 Da. Similarly, the PAINS filters, although popular, have been shown to correlate poorly
with promiscuity of binding and many approved drugs contain PAINS alerts [Capuzzi et al. JCIM
DOI: 10.1021/acs.jcim.6b00465].

Therefore, a better approach to the prioritisation of potential hits for follow-up is to apply a
multi-parameter optimisation method, where appropriate weights can be given to the
experimental and calculated results. To explore this, we will use StarDrop’s Probabilistic

Scoring.

® Minimise the dashboard again and change to the Scoring area in StarDrop by clicking

on the Scoring tab.

® From the list of Available Properties drag the Inhibition (%), logP, MW and PAINS
count properties into the scoring profile near the top of the area (it may be necessary

to scroll down the list of available properties to find them).
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1. StarDrop - HTS Data Analysis - o X

File Edit Viev DataSet Tools CustomScripts Help

&
@ mn Y structure Inhibition (%) Hit or Miss Interest
Visuslisation  Models  Scoring | Design  SeeSAR  P4SD  torch3D  Nova  4ik) i
Y
Profile: [Newprofile1 | 1 X-330251 uﬁ_{\~ 100 Hit Follow up.
i e
Property Desired Value Importance (
~
Inhibition (%) €0 ) L ;_@
 togP < 1 ——— 2 X2 i 100 Hit
oM < 400 ———
W PAINS count €05 T ,\33' 2
3 X00-342002 e T 100 Hit
v a
. o
LI £
4 XKKT4TT - 100 Hit Follow up. -
Add rule Delete Sot | [ it 0 =
\""Q fo
- [ ~
Available Properties  Criteria Importan = P W— . it _
W HeED Q T =
 logP
W e By
[ RS 6 X118 A H 100 Hit =]
W Rotatable Bo.. v
W PAINS count . ) o
Inhibiticn (%) oy ©
Hit o Miss: 7 X-331148 0 100 Hit Follow up
Interest
MCS Cluster .
v s
8 04319 el 100 Hit
Enter search text Y
Scoring Profiles Location >
Oral Non CNS Scoring Profile File 9 XKK-1894768 160 Hit
Oral CNS Scoring Profile File
Lipinski Rule of Five File >
Intravenous Non CNS Scoring Profile File Y PSRN
Intravenous CNS Scoring Profile  File 10 XHX-269240 T \,»n{(,?" o 100 Hit
paves
A
poe
PO Exploren 1 ocxamens ; 100 Hit ;o
Inhibition data
Ready Rows 1005 (0) Columns 3 (0) Selected 0 Serverstatus: ) @

For each property, we are going to define a function which describes an ideal value range and

its relative importance.

® Select the Inhibition erofie: |NewProfilel |

(%) property in the Property Desired Value Importance
[ |

scoring profile and click  |® 1ogp T
B MW L ]
B PAINS count [ |

A L L S
o o o o

the Edit button below
the scoring profile

(alternatively, double-

click Inhibition (%) in

| addrie || pelte || st || Edt

the list).

As we found previously, a reasonable value for percentage inhibition is >80 % to identify a hit,
but we might be willing to accept slightly lower if all other properties were good. So, a hard

cut-off is not necessarily appropriate.
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® (Click the Insert button in the Score Editor to insert a range between 60 and 80%

inhibition. In this range, the score will increase from a low value of 0 (unacceptable)

to 1 (ideal). Enter | . scoreEditor Inhibition (%) X
I tance:
these values as S mportance:  E—(
shown and click the S e T
Range Score — —
OK button. inf > 0 100 R
0-> inf 0.50 |
0.5 —H
%i. SetRange ? x
Minimum Yalue: |6[J |Smre: |D \—I 0.0 -
Maximum Value: |80 Score; |1 = e 2 61 100
Ok ] Cancel Inhibition (%) - oK Cancel
® Below 60% : —
. Score Editor: Inhibition (%5) *
inhibition, the
Importance:  EEE—
Insert Delete
score should be 0O, 10
Range Score
0,
and above 80% the fs D 000
score should be 1, 60 -> 80 0.00 -> 1.00

so enter these 80-> inf F 1l o5

values in the Score

Editor, then click

the OK button. 0o » 61 00

Property: Inhibition {%%) - | 0K | Cancel

® Repeat this process to define scoring functions for logP, MW and PAINS count as

shown on the next page.
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® |ogP

‘l-':. - Score Editor: logP

Importance: EE——

1.07

Insert | | Dekte
Range Score
-inf-» 3 1.00
3-=35 1.00 -= 0.00

0.0
-2,312 1.106 4.524 7.943

Property: | M logpP

ok || cancel

e MW
. Score Editor; MW *
Importance:  E—
Insert Delete meertance
1.0
Range Score
-inf -= 300 1.00
300 -> 300 1.00 -> 0.00
500 -> inf 0.00 0.5
0.0
120 405.4 6590.8 976.2
Property: | N Mw hd oK | | Cancel
PAINS count
. Score Editor: PAINS count X
Importance: EE— )
Insert | | Delete
1.0
Range Score
-inf-= 1 1.00
1-»2 0.50
2-> inf 0.30 E 05
0.0
0 0.667 1334 2.001

Property: | B PAINS count

oK || Cancel
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® Give the profile a name by editing the Profile text above the scoring profile (we have
used “Hit Prioritisation”) and save the profile to the project for future reference by

selecting Save to Project from the Save drop-down below the profile.

The profile will =7 c [Hit Prioritisation | 1003
appear in the Property Desired Value Importance
) ] Inhibition (%) 0 -» inf ——
list of proflles at M logP -inf -» 3 —— 2 KKK-122
the bottom of |®™W inf > 300 [ 1]

B PAINS count -inf -> 1 e
the Scoring 3 XHX-342
area.

4 0KK-174
Save to Project |
Fuvailable Properties  Criteria  Importance Save to File... ol
M PAINS count —

® (lick the = button at the bottom of the Scoring area to run the profile, ignoring

the warning about zero uncertainty in the MW and PAINS count columns; this is

correct for these properties, so you can click the OK button to continue.

¢ Sort the compounds by g Hit Prioritisation miD N structure
. . . D | +°
score by right-clicking on slete -

1 Insert... (; .
the score column and Duplicate {(b
selecting  Descending sort _ ’ Ascending

2 Sort by Confidence ’ Descending
from the Sort menu. Edit '
Note: You can choose to Copy ’1;1‘]

3 Show Only Coelumns Involved ~ ’:L‘La;(

apply the new order also
to Card View.
We can now explore how the compound scores are distributed across the chemical space of

the screening library by changing the colour formatting.
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e Inthe dashboard, click the arrow | & rormst Chart Data %

at the bottom of the chemical Colour  Sie Symbol Border Transparency  lInvalid
space window, click the Format Colour by:
Hit Prigritisation >

button =& and select “Hit o | [~/ I [l ooz ]

Prioritisation” (the scoring profile

name) from the Colour by drop-
down in the Format by Property ® Colour by value (O Colour by uncertainty Colour by type

dia|ogue_ ® Interpolate ) Bins 2 - g Logarithmic

In the resulting chemical space, we can see that there are high-scoring compounds in several

clusters, representing a broader diversity than the four compounds that passed all four filters

earlier.
1. Dashboard - NewDashboard - [m] X
Optiens
Screening Library Space B X Count vs Inhibition {%) g X
Screening Library Space Count vs Inhibition (%)
3007
2004
IS
3
o
=]
1004
0
-20 0 20 40 60 80 100
Hit Prioritisation [ Inhibition (%) |7

Now we should consider how many of these compounds should be evaluated for follow-up.

e Change to the Visualisation area and select Snake from the Chart menu.
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. StarDrop - HTS Data Analysis

File Edit View DataSet Tools

Custom Scripts  Help

&
Visuslisation | Models  Scoring | Design | SesSAR  P450  torchdD  Nova /4P|
Hit Prioritisation
1
08
~|06
<
5
2
b
E
3
&
Z o4
. \ YN
@ 8 G
L) N
2D Scatter 30 Scatter o™ Pie Chart
pace
.
th 1th 1 K
Criteria Cerella
Histogram (0" BoxPlot ROCCuve o
=l v i il ee
‘:5[/‘ X *H\M :i: 1500
Radar  Multi-line  Line | Spake o9
atrix .
Chart:| Ty ~ £ = 8 =

Ready

- o
@ Hit Prioritisation uD Y structure Inhibition (%) Hit or Miss IS
1 0912 xXX-1087762 [’tww’ 932 Hit
X
o o
2 0.876 XX-168414T o | 941 Hit
o
O o
3 0855 xXX-3312087 O A ‘ %7 Hit
°
t_ ",
B ¥
Screening Library Space & x | CountvsInhibition (%) 5 x
5 L Screening Library Space Count vs Inhibition (%)
I 300
6
7 L 200
8 3
v
I 100
10 o
20 0 20 40 60 80 100
3 Hit Prioritisation [ Inhibition (%) =
" | ~ ~

Inhibition data

Rows 1005 (0) Columns 10 (0) Selected 0 Server status: ) @

The resulting visualisation illustrates the distribution of scores within the library. The

compounds are ordered by score along the x-axis, from the highest on the left to the lowest

on the right. The compound scores are plotted on the y-axis and error bars indicate the

uncertainties in the overall scores, given the uncertainties in the experimental inhibition data

and the predicted logP.

® Zoom into the highest-scoring compounds by right-clicking on the x-axis and choosing

Edit from the menu. Modify the Axis Range to be 0 to 200.

26



Visualisation

4
o
@

1

Hit Prioritisation

Models Scoring Design SeeSAR P450

Hit Prioritisation

o
=
1

0.2

——
50 100

Compounds ordered by score

torch3D

150

=

G Hit Prioritisation WD b
Nova 47 P
ompo ordered by score Axis * |
Axis Label
v Axis Range
From: To:
o |[200 ]
O Loegarithmic scale (base 10)
[ Invert range
Tick Marks
Tick Labels
Auxis Position
Reset Close
9 XXX-2063728
10 KHK-154

200

Note: As with formatting and other chart customisations, as you adjust axes, the chart will

update to show you the results of your modifications.

From this, we can see that roughly the top 30 compounds are not confidently distinguishable

from the highest-scoring (their error bars overlap with the first compound). Alternatively,

approximately 45 of the top-scoring compounds have a score that is statistically better than

zero (the error bar does not meet the x-axis). So, it would be reasonable to further consider

the top 30 to 45 compounds.

Select these compounds by drawing around the points on the snake plot. The

corresponding points will also be highlighted in the dashboard charts.
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4. SterDrop - HTS Data Analysis

File Edit Viev DataSet Tools CustomScripts Help

2
Hit Prioritisation V'l structure Inhibition (%) Hit or Miss IS
Visualisation  Models ~ Scoring  Design  SeeSAR  P450  torch3D  Nova  /1{P]
o -L-
3 -
A oard - NewDashboard - o x|z
Screening Library Space & x | CountvsInhibition (%) 8 x| f
~l06
5 Screening Library Space Count vs Inhibition (%) -
s - &
% 300 B
E
5 6 =
&
T 0.4 "
7 200
E
8 3
v
0.2
‘ m mm
9
ol “wm WH”H”WHM I o]
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Hit Prioritisation [N e
Compounds ordered by score Inhibition (%) |~
11 . .
Pr— =
Chart: - LAt e =
are N I Inhibition data
Ready Rows 1005 (0) Columns 10 0) Selected 45 Server status: () @

Here we can see that the selected compounds highlight several chemical series worthy of

consideration.

e Asbefore, tag the compounds in the data set for follow-up by clicking the Tag Selected

Items button

==t
¥ on the right-hand toolbar.

e Click the Use Existing Column button and select the Interest column from the drop-

down, specifying “Follow up” as the New tag, as before. Click the OK button.

1. Select Option

Would you like add tags for the selected rows to an existing
column or create a new column?

|Use existing columnl Create new column

4. Add Tag * ‘
? x | olumn: Interest ~
| Tag: ‘ Follow up V|
[] Append Tag onto existing values
CIE Cancel ‘

We are now going to copy all the compounds that we have flagged for follow-up into a new

data set.

Click the Find button & on the right-hand toolbar.

In the Find Rows dialogue, select the Text Search tab, enter “Follow up” and click Find

All to select all the data set rows where this text is found.
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:"i . Find Rows

Text Search Substructure Search Structure Search

Search type:

Find single itemn w
Find:

|Fo|low ug| w
Find options:

[] Match case

[] Match entire cell contents

Uze wildcards

[] Only search selected properties

Your search can be limited by selecting properties,

[] Find rows that de net match

Find MNext | Find All |

Create a new data set containing only the selected compounds by clicking the Create

[ ]
. . . Create data set from selection ? X
Data Set From Selection button on theright-
wew data set name
hand toolbar.
|Ccm|:|ounds for follow upl|
Give the new data set a name and click the OK
oK Cancel
button.
e The resulting data set can then be exported in most common file formats by selecting

Save Data Set As from the File menu.

3t Quick access
Mo items match your search.
. Y
&* Dropbox
@ OneDrive - Optibriur
3 This PC

=¥ Network

€

. Select file to Save As X
€« v A <« Documents » StarDrop Example v | O S Search StarDrop Example
Organise - New folder Bl (7]
~
MName Date modified Type

File name: | Compounds to follow up.add

Save as type: | StarDrop Files (*.add)

StarDrop Files (*.add)

V2000 5D Files (*.sdf}
V3000 SD Files (*.sdf)
Comma-Separated Variable Files (*.csv)
A Hide Folders Text Files (*.txt)

SMILES Files (*.smi)
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This example has illustrated several ways in which HTS results can be analysed within StarDrop
to identify high-quality hits. We have used a relatively small data set from the public domain
in this example for speed; however, these techniques can be applied to data sets of several
tens of thousands of compounds, depending on the memory and performance of your
computer. Please note that the Card View approach to visualisation is, realistically, limited to

~20,000 compounds due to the complexity of representing compounds as individual cards.

If you have any questions, please contact stardrop-support@optibrium.com and explore our

online community at www.optibrium.com/community for more tutorials and videos.
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