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The aim of 1his stady wasto develop a simple quantitative stricture=activity. relationstip {OSAR) for the

classificition and prediction of antibacterial activity, 50 a8 'to enable in sifico screening: To this end a database
of 661 compounds, classified according to whether they:had amibiacterial activity, -and for which a total of
167 physicochemical and strictural deseriptors ‘were: paloulated, was analyzed: To'identify desctiptors that
allowed separation of the two classes (e, tidse mmxmuud% swith and without antiBbacterial dctivity); analysis:
of variance was ilized and models were developed ustivg insar discriminant and binary Togistic régression
«malywx Moidel predictivity was asséésed and validated by the randaem rediaval of 30% of the compounds
1o foro a test set, Tor Which predicrions were tade frony the models The results of the analyses indicated
tharsix-descriptors; aceon mmg, forydrophobitity sad inter- and intramolecular hydrogen bonding, provided:
excellent separation of the: data,: Logistic regression analysis was shown to: modeal the data: slightly more

amummly than' discriminant analysis.

: AN ﬁ{().[‘ﬂi( TION :
Corabinatorial Tibrades dre generally *nmmmaily dw&:m
mﬁwniﬂﬂﬁ of chericaly and have become thestarting place
Tormany drig discovery programs: From such ibraries, often
of 100 000s of compounds, Tead componnds may. be identi-
fied ! High thronghput and ‘ltrabigh throughput seréeniig
CAHTS and uHTS) are: methods fo - ideatify suchilead come
pounds.” However, while these muthods, are rapid, they are
Still relatively, costly, and Tor many phnxmamloggmm activis
ties, HTS endpoints miy not be available, With that in mind.
thiere hay bekn cohsiderable intersst i the i silico identifica.
tidin of phmmummgmu y-active compounds’ 7

Iistlico screening swidies; pardoulady for dse in wnjuncu
tion with combinatorial chemistry|-havé taken a number of
routes) Alnumber-of workers have atlempted 1o dssess how
Sdeigelike” gmolecile 18 Peihaps best known smiong these
stadies is: Lipinski's fruli of five’ which has been s app]wd
by 2 large: number of cornpaniés.® Th Srule of five™ i
fitenided to identity qualitativelis potential ledds that dre not
capablé of bptike Followitiy Britd admingsteation: The Lipingki
iulehay been used by many, redearchers t predict whether

| wlead drug will be bicavailable, bnd oftert novel coribina- -

B e <:~rre'ﬂwndm;a abthor phone! & 44 (0) 151231 2066 faxiohod4 (D)
181231 2170, email  m.Leronin@hvimac.uk, )

*Lwamwl Joki Misotes’ Univevdivg, ’ *

EURZCentie-for Envitinmerital Resesitch -

F MU B0t :

5 he Uninersity of s

PECYAM, Institute for Health & Cmaumzr Pmtectfm Jmmc Reaem‘h
LCense; Buropedn Complssion,

torinl Tibearies dee sereened Yo. eliminate: compounds: that
would be considered not to:be bioavailable. Several quaniita:
tive strpehire-—activiey relationships Have also been developed
to predict bioavailability per se These attempts will always
be, limited by - number of factors including the. limited
avatlability ‘of . data: (particularty. for poorly - bivavdilable
drugs), the-considerable experimental error-and interldbora:
tory vartability’ present: within the data, drid: the . idteingie
probleris associated with the modeling of sdch a éomplex
phenomenon with relitively simpliste models; The ateabf
ADME prediction has been well reviewed récently by Fkins
etial?
 Othier dttertipts: to sérden combinatorial Jibraries in silico
have involyed the identification of eompourids with speaific
pharmacological-dctivities, Over:the past decade there have
been. many-approaches including the use 6F pharmataphore -
searching of databases. ' The search for compounds withia
given ‘aotivity is appropridte when the pharmasdphore 3§
known, and when. pharmacclogical activity s refated o
interaction at'a single receptor site. Many examples of the
suecessiul uge of pharmacophore-based searching abound in
the  Titeratare, 19714 However, | for “some - pharmacological -
activities, receptors have hot been deteimited or activity may: -
not: vesult: from: binding: at:a: particular receptor, In such:
instances, it 18 not generally: possible to search for phzuma»
mphmm

- To circumvent the use of pharmacophores for database -
and eombinatorial Ubrary, sursening effort haz, algo been

1030 eSS e 33?’ G 00 Americin Chisniical 1 Society
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placed isifo the developiment of siictire-based classification
methods {or QSARs), utllizing pattern recognition technigues -

1o predict biologieally active: molecules.? While! these

siethodls e often used to predict the potency of diigs (e,
A continiuous rmwmm), rht:y may also be utilized to: prediet
whether & compound is active (L.e. a Calegore responser s
Sueh dppioaches ars cornmuonplice in predichive toxicolopy
foi the sétimation of Sndioiie sichias carcibogenicity, eve
irritation; ete 17 Recent efforts ind new trends 1o the use of .
QSARS to pradict phﬁmmclagmal activities hzm tw«*n :

reviewed recently.8

Compounds with amlhmannl an;ty dreon pims ot
pharmgwutwa]g« that claarly: donot share 4 eommon. mode
of action. Furthermore, there 3§ no "typical” antibaeterial
pharrigeeutical compound, and hey s structially diverse.” -
Therefore: development - of a single: phacinacophore: and it
e i sereening e nnlikely to be sucdesstils Despite this,
Tormds Vert et al ™ developed i olassification model for the.
pradiction of antibacterial compounds on the basis of' a peural
network trained upbn 62 deseriptors including numbiers of

particalar: atoms and topological information. There are o

timber of ddvantages and disadvantages 1o the use of neucal
Aetworks in OSAR Y Neurd networks fre capable’ of

mideling tonlinear relationstips much better than are srictly

Lincartechnigues suchoas regression amulywn OF dmﬂmmam
Analysis, Howsver, despite their wtility, neural nétworks run
A significait sk of overdrainiing Furthérmore, thisy il ot

fransparent; ;6. the developer 1 not able to:view, compre«:

Hend, or interpret the relationship ‘between activity and
structural properties;.as.can be done when i niore empiical
techiigue such:as regression or dmcnmmam anulwa is
applisd

The aim of this mvesttgatmn thmfwm,, was todevelop a
clagsitication model (o OSAR) fofl tlle prediction. of

nntibacterial activity utilizing wansparent and eastly portable.

teetinigues. To decentilite further the: simplicity of! the

approgch, 2-13 structural descriptors swere tilized to develop

models Two c‘m'nplemcnmry startstical technidues appropris

At for the classification of categonic data; diserintinany and
Bifiary logistic regression mmlym, Wtﬁw ajﬁhp] éd toidevelop

trangpatent and n!xtmpmmbig mndn

METHODS

 Biological A

2-03 physicochemical and straciural descriptors. The foga-

dithin ofithe attanol-witer partidon:coefficient Wag obtained
using the Clogh for’ Windows: (version: 10,0} ‘soltware -
laremont CA), measured valdes being used

(Biobyie Corp,,
in preference 1o ca
SMILES xmng% Werk then “entéred inte the DSAR

(verli1y software (SeiVision = Academic Press, San Diggo,

Mty. A tmal of 661 mm;mundn were
claséified hs eithet having:or lacking antibacterial activity. -
These classifications ‘were recorded: originally by Tomis-
Vertet al ™ Biological data were tiken as this fundamental
categatic tesponse: analyses with quantitative data Were ot
uttempted, The wmpoumis e titiTived, and their classifica
tions are listed in Table 1. 1 should be noted ‘that the data’
Net ds mymmmrﬂc with fewer active than loactive z,ampmundv :

Calculation of Physicochemical Descriptors. The names
of the drugs'were taken from Tomds-Vert et al. 0 structures
were converted into SMILES strings” for the calealation of

L CHONIN B AL

CAYfor - the calenlation of 230 94D deseriptors. ofthe
structural, steric; electronic, and hydrogen bonding featuves
uf the moleeiles: Examination of the descrpiors calenlated

indicated that:64 had @ value ot 0 for imore than 95% of fhe

compounds (e, they contained ligle. if any, meaningfu)
information), To einsure statstical validity, these deseripton
were amitted from the analyses so that 166 2:1) deseripon
i addition o log Pwes used: & «wmmry of the destriptors
calénlafed 18 given in Table 2

Statistical Analyses: Preselection of Wﬂamw, Priorto
statistical analysisifor the classification of activity, descriptors
were selocted on:the basis of theirbeing able to diserinunate
between antibactorial.and nonantibacterial activity, Selection
miay be performed by 4 number of approaches. In this study,
one-way analysis of varisnce CANOVAY was perfortmed: o
each deseriptor (poor 10 classifleation modeling) 1o determine
thuise. that 'were best able 10 separate the two classes of
componnds. This teohnique was foind to compare Tavarably
o the mpwm determination ot gl@smrmmm from; Inr
instancs, stepwise: discrinvinant analysis, ANOV A s
petfornied on cach variable using SPSS. for Winidows
statistical software (ver 10.0, SPSS Ine, Chicago, JL), dnd
the Feratios were secorded. The descriptons found 1o be the
st significant from ANOVA were chasen for the develop-
ment pf the:classification models deseribed below.

Classification. Once significant descriptors for the elas-

Tsification of scfivity. had been established; two statistical

techniques were applied to develop functions to elassify the
componpds: inear discrimiinant analysis (LDAY and binary
Ingistic regression tHERY. Both tetinigoes are highly suited
to.the modeling of categoric daty, 1622 Por the purposes of
modeting, w value of ‘T was assigned ko compounds With
antitiacterdal dctivity, ind a vdlug of O assdgned 1o those
latking aciivity. Linear discriminant analysis was performed
using thie SPSS statistical software. Using this package. prior
probubititics were compured from group size (0,623 dnd
0477 for the nonantibacterials and antibacterials respectively):
and within group covariandce malrix. was used: Results: e
reported 45 o pertentase of correetly clussified cases; Binary
wgn&;a mgmxsmn wad aldo: perfornded, using the PSS
statistical software, on the varables desmed to be important
for the classification. of bidlogical activity. Results” are
reported a8 4 perceniage of correcily clami’” ed- Cases atia
probability: coroff value of 0.5, :

Yaulidation: The miodeéls were m!mlly used tu blaﬁ“al [y ihe:;
compounds i the complete training set. While this provides
SO assessment of the goodness of fitol 4 muodel, it dogs
not provide a thoraugh and mdependent assessment of how
4 modelmay predicn new. conipounidss o assess such
predictivity. the use of u:best et 15 essential ) With such &
techiniqiia, 4 proportion of e datal is réinoved: befare:
migdeling (the test det), and the remaining data (the training
sel) dre utitized ‘to make ‘predictions. To alleviae the
problems oF i priori-identification’ of the test and iraining
Setein this stidy 30% tof thes compounids wererandomly
remgved i form the test set). andithe remaiming 70% of
compounds-were utilized {0 formilate o model This pro-
cess was tepeited a fotal of T0'tines 10 ensure thiat chaice
effects in the. random: selection of variables wew an»
namd

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

mmm Cx,.«\.ssmmmm Shinilin 0 - e el T Compia. Seky Vel 42, No. 4, fz@w- :

FnERa

Eewacs

qeefillinets
aberminoph (b

“Albutero|
Cpleioenaeian))

‘akinoprofen®!

i lﬂphﬁpr{)ﬁme(w ¥

Slprenploltan © s
©oninoshlonhdasriziny

- ninbpropylon?!

: nileridineh
: mﬁpynm&\“’
i

,hambmm&
o Peling
L amipinEs
L bctofinggel -
Lo befunalof®.
- benfingex
ags

: biawmm lotba :
<o bevonigm methyl wtmmw“ iy
“igzafibraeel ;

bromi

brotophienitai e‘““’%"ﬂ

i vbtirolpEl

Huegiin s

| bueolomels)

O e raaloled
i i etotpl bR -
i bufmaﬁw“*”'

S b ol i

hwumdwm*“ B

- hnttrolol®i

hwmmmiiv 4

garboelo
carbromal ™5

hzmmdnphanbyﬂmrxﬁn “‘Wm'

Hibhantibaciadals ‘

gkl
Britabtin :
Ditdelamol e
Byt dany
Btinilicaing
Batibuanide!
buiideing hyd[mhlumww’ G
Dioatamidettsl: i
Initotilolopaeii
“ﬁﬂ"mk‘hm;u,lm
arpididi”

carnzplol
umbmmanw“‘“ﬂ‘ ;

i sctapn‘hm’ :
o G

»»}-'

garhuggrol>s)
oarfimg w“ it

‘enrteololetd

ATy edilpted
celiprolol®
cetamoloihait
oeiirizine™e
chiorhimadalisde

ehiorabutanol

umnmpymmme“ G
enlomthen®
cmm'phmurumme
chlorpronkizing
chlorprothixene!®
ehlmhemmun“*"’
CNWC}]‘CIIJWI:‘"‘M
cinchophien®
shnmbagin®:
sifmarizine®
clromidned
eiprotibrae
civimadilet.
et
clenbiteraliiss
chidunagiee!
chwﬁbrmﬁ"‘”‘i’_

stotibrie agidid

Slomelaum:

clomel Moi“* 0

clopirac®

cloralsilicy ldetes ‘Jd’.

i Horariolol BATELIL

Clordestietifdiazopin

glorprenaline

clothiaping ot
glozapingt) -
wideing

 croproparidetit
; wmwmumldw‘“!"“
- eserpldine:

¥ dmﬁepqm\aﬂwm
Cdielofeacth Y

dicthylbromossetamide™
difennnigalesnl -
difsnpiiriidetin
sfunisaiidal

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




