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How do we proceed?
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Use rational approaches and structural information to enhance

and facilitate Drug discovery and optimisation




Chemical space
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Gyogyszervegyeszeti
meghatarozasok
Drug-likeness
Druggability
Kutatasi segédvegyuletek (Tools)
Gyogyszerkutatas vagy alapkutatas



Drug likeness (1/2)

« Various definitions of, and methods to predict,
drug-likeness have been proposed.

« Consensus is that drug-likeness is defined by
a range of molecular properties and
descriptors that can discriminate between
drugs and non-drugs for such characteristics
as oral absorption, aqueous solubility and
permeability. Computational property filters
can be used to rapidly assess the drug-
likeness of chemical libraries in silico before
purchase or synthesis.



Drug likeness (2/2)

« Orally administered drugs are likely to reside
in areas of chemical space defined by a limited
range of molecular properties.

« Lipinski’s ‘rule of five’. Historically, 90% of
orally absorbed drugs had
— fewer than five hydrogen-bond donors,
— less than ten hydrogen-bondacceptors,
— molecular masses of less than 500 daltons

— log P values (a measure of lipophilicity) of less than
five.



Druggabbillity

« Postulate: since the binding sites on biological
molecules are complementary to their ligands in
terms of volume, topology and physicochemical
properties, then only certain binding sites on
putative drug targets will be compatible with
high-affinity binding to compounds with drug-like
properties.

« Extension of this concept to a whole genome
analysis leads to the druggable genome. This is
the expressed proteome predicted to be
amenable to modulation by compounds with
drug-like properties.
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Gyogyszer vagy segédvegyulet
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Biological tools (in vivo)

Protein-specific Immunoglobulins secreted from a single
antibodies clone of antibody producing cells

. Subtle modification of endogenous
En9|ne?red ~ proteins to produce agonists/
recombinant proteins antagonists

Gene knockouts Inactivate a gene to create null
phenotype

Gene knockins Insert a gene in a selected position

RNA interference Introduce double stranded
complementary RNA in order to
iInhibit temporarily the expression of
a gene
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Multiwell dish = microtiter plate
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Receptorok tanulméanyozdsianak mddszerei

Funkciondlis vizsgalatok (enzim-aktivalds, mikro elekfrofiziologia)
Izoldlds - tisztitds  (szolubilizdlds - affinitds kromatografia)

Kémiai modositds - affinitas jelzés -
keresztkotések

Immunolégiai jellemzés (monoklondlis antitestek)

site directed mutagenesis



Enzim- es receptorkinetika
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SzUurdvizsgalatok ,josaga” (1/2)

The length of the separation band: |p,-l,|-(30,+30,)

The Z-factor is the relative len gth of the separation band (compared to the
dynamic range of the assay)
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SzUurdvizsgalatok ,josaga” (2/2
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In vitro — In VIVO




In vitro farmakoldgia:
Agonistak - antagonistak

% Maximum response

% Effect of agonist alone
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Farmalkolégiai hatas - receptor telitettség kapesolata
B (Furchgott, 1972)

B, ¢ [RA] e [A]
— =fS)=f(E[RAD= £ = f _
Enm Ry Kat EA]

E,=hatds A agonista jelenlétében, E,;= maximalis hatas
S= stimulus '

€ = intrinsic efficacy

e=efficacy
K 4= disszociacios allandd
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E',=hatds A agonista és B kompetitiv antagonista egyiittes jelenlétében

[A] [B]

—_— ] —

[A] Kp

lg (dr-1)=lg [B]-lg Kp (Schild, 1949)
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SCHILD &brézclas

[AY] [B] E oy
[A] Kp s :
5 |
a
lg (dr-1)=Ig [B]-lg Kg (Schild, 1949) 3 /
" ot 5 et =t

Log {phenlalarmine 1§ matar ]

norta csikok Ssszehuzddasa J-agonista és

antagonista jelenlétében izoldlt rendszerben
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HM:F
B=

Kq+F
Ig(B/(B-B)) = IgF - IgK,

lg(B/(Be-B)) = nylgF - nylgk,

Cheng - Prosoff egyenlei:

Tss
Hi=—
L+ {F/ Ky Villtozd koncentricitk mellett analizilva a dr fliggvényt K

meghatirozhatd ny ismerete nélkil, a Schild figavény serint.
B
Kiiési Rizérletekre;
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Farmakoldgiai hatds - receptor telitettség kapcsolata
(Furchgott, 1972)

Ex e [RA] e [A]
— =f9)=f(E[RAD= f
En R; Ka+ [A]

E,=hatds A agonista jelenlétében, E = maximalis hatds
S= stimulus

£ = intrinsic efficacy

e=efficacy

K ,= disszocidcios dllando

E'y [ e [RAY e [A]

Ep, [Rt ] KA(1+B/Kp) + [AT]

E'4=hatds A agonista és B kompetitiv antagonista egyiittes jelenlétében

25



SCHILD &brézclas

[AY] [B] E oy
[A] Kp s :
5 |
a
lg (dr-1)=Ig [B]-lg Kg (Schild, 1949) 3 /
" ot 5 et =t

Log {phenlalarmine 1§ matar ]

norta csikok Ssszehuzddasa J-agonista és

antagonista jelenlétében izoldlt rendszerben
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In vivo specialis farmakologiai
vizsgalatok (1/2)
« Célok

— In vitro hatasok visszaigazolasa allatmodellen

— Proof of mechanism, proof of concept
— Dozis — hatas 0sszefliggés

— Hatas idétartam

— Preventiv vs kurativ hatékonysag

— Terapias index meghatarozasa

— Ismételt adagolas
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In vivo specialis farmakologiai
vizsgalatok (2/2)

» Jellemzo6k
— Tobb allatfaj (ragcsalo, kutya stb)
— Validalas referens anyagokkal
— Akut és kronikus
— Tobbféle adagolasi mod —
biohasznosithatosag
* Problemak
— Prediktivitas (modell, speciesz kiuldnbségek)
— reprodukalhatdsag
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