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‘( Zkouseni nebezpecnych vlastnosti

* Fyzikalné — chemicke testy: (Rozdélovaci koeficient, Bod tani, Tlak par, ...)
* Ekotoxikologické studie: (U¢inky na organismy, Rozlozitelnost, ...)

* Toxikologické studie: (Akutni / Chronicka toxicita, Drazdivost, Mutagenita,
)

in — vivo in — vitro in — silico
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Hodnoceni podobnosti

. Expertni (SAR) QSAR




Trocha historie

* Cros : Rozpustnost alkoholt ve vodé > jejich toxicita

* Crum a Brown : ,,NemuZe byt Zddna rozumna namitka... :

Q =1(X)

* ~ 1900:

* Mayer, Overton : ,,narkoticky ucinek spojen s prechody pres
membrany‘ => korelace s Polej-voda

* DalSi autof1: ruzne¢ korelace s fyz-chem vlastnostmi




Trocha historie

* Ferguson : termodynamika (AG, p) ~logcC=a*logX+Db

 Hanch : AG=AG AG
[l multiparametricka regrese

AG AG

stericka? kiizova

hydrofilni® elektronova’®

* Rekker a Nys : log P = Xf.

 Free, Wilson: Q=2Xa_+a,




;%/\ Trocha historie
[

* SMILES

* Vyvoj (uzivatelskeho) software (napi.: EPI Suite by US EPA)
* Legislativni ,,uznavani® (jiz 1 soucast nékterych metodik)

* Harmonizace postupiu zavadéni a validace (OECD, EU)

* Soucast strategie hodnoceni v ramci natizeni REACH




OECD

* ~1990: US EPA vydava freeware EPI Suite
=> n¢kolik OECD monografii o moznostech legislativniho vyuziti

* ~ 2002: Systematicka ¢innost OECD
- Aktivity k vymezeni ramce legislativniho vyuzitelnosti (Q)SAR
- Definice Setubalskych principu
- Ustaveni expertnich skupin a vytyCeni planu:
1) Validace stavajicich systému

11) Vytvoreni prirucky (guidance) pro vyvoj, validaci a leg. pouziti
111) UrCeni pouziteln¢ho pristupu ke zvetenéni a zpristupnéni

(Q)SAR modelu, databaze akceptovanych modelu
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OECD

1) Validace nékolika modell, hodnoceni pristupu a Setubalskych pr.
11) Guidance document on the validation of (O)SAR models (2007)
i11) OECD (Q)SAR TOOLBOX (2008)

+ OECD metodiky pro zkousSeni fyz-chem:

- ..., the partition coefficient of the test substance may be estimated
preferably by using a calculation method...*

- ,,..., vapour pressure can also be estimated and a recommended
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* The Computational Toxicology Group:

- Toxtree : hodnoceni ,,nebezpecnosti chemikalie rozhodovacim stromem
- Toxmatch : porovnavani molekul za acelem seskupovani a aplikace read-accross

- DART : kategorizace a usporadani dat podle vice nez jedné proménne.
Vzhledem k jejich tox. ¢i ekotox. u€inku podle riznych vlastnosti té€chto latek.

- Danish (Q)SAR Database : databaze (Q)SAR odhadu asi 150 000 latek.

- ECB Inventory of (Q)SAR Models : databaze informaci o dostupnych modelech.
Navrzen standardizovany elektronicky fromular (OMRF) o popisovanem.

http://ecb.jrc.1t/gsar/




S REACH

* ... mize komise predlozit legislativni navrhy na zménu pozadavku
... napriklad s ohledem na alternativni zkousky a (kvantitativni) vztahy
mezi1 strukturou a aktivitou ((Q)SAR). “ (¢l. 138, Prezkum)

. ..... Zadatel o registraci by mél shromazdit veskeré existujici
dostupne udaje o zkouskach latky, ktera ma byt registrovana, ...
informace z alternativnich zdrojl (napf. udaje z (Q)SAR, ...), ... kter¢

mohou v nékterych pripadech nahradit vysledky zkouSek na zviratech.*
(ptiloha VI, KROK 1 — SHROMAZDOVANI A ... INFORMACI)

*.....Pred provedenim novych zkouSek k urCeni vlastnosti uvedenych v
této priloze se nejprve posoudi ..., idaje z platnych (Q)SAR a udaje
odvozene¢ ze strukturné pribuznych latek (analogicky pristup).*
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* Vysledky ziskané z platnych ... ((Q)SAR) mohou naznaCovat
pritomnost nebo nepritomnost ur¢ité nebezpecné vlastnosti. Vysledky
(Q)SAR lze pouzit misto zkousSek, pokud jsou splnény tyto
podminky:

- vysledky jsou odvozeny z modelu (Q)SAR, jehoz védecka platnost byla
potvrzena

- latka spada do oblasti pouzitelnosti modelu (Q)SAR,

- vysledky jsou pfiméiené pro ucely klasifikace a oznacovani nebo
posouzeni rizika

- je poskytnuta pfiméfend a spolehliva dokumentace pouzité metody.
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Anorganice

Organickym solim

Kovalentné vazanym kovim, komplexiim

Smeésim
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@? Expertni (SAR) vs. QSAR

Toxikofory Znalosti Model Training set
HiC N
N Regerse. .. _ GH3™
N ]¢( | log4=2, 4,0, L. el
Zkusenosti... N

\5'§6£C$J

prAa
>y yv

! ! t
e Latka e Rat Oral
pravdépodobné LD50 (mg/kg)
drazdi oko 169 — 1900
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kod SMILES

i

Structure | Draw

@

Clean Structure

Auto Renumbering

Clear Mumbering

EACD!ChemSkelch Freeware - [noname0l_sk2]
Edit Pages | Tools
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el Generate Structure from SMILES
0 Caloulate

c1(cc(c(cc1)OC)OCCCOC)CC(C(C)C)CC(N)C(CC(C(C)C)C(NCC(C(N)=O)(C)C)=O)O

CHy

CC # CCC(ZO)O

clccececel

EEPI v3.12
File Edit Funchons Batchitode Sh

F‘hysF"rup‘ Previous | G
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Endpoint

* Jasné definovany (toxikologicky, ...) u€inek, ktery ma byt hodnocen

* Vystup (Q)SAR modelu

Q@’ Toxicita pro dafnie

@ Daphnia magna, acute immobilisation, ECS50, 48h

@ ,PRINCIPY



=

Podobnost, ,,Applicability Domain*

NH, NH,
f CHs i
CHs

SMILES (CAS#) | Neclc(C)eceel (95-53-4) Nelee(C)ecel (95-53-4)

MUTAGENITA AMES : pos AMES : neg
KARCINOGENITA Rodent : pos, véta R45 Rodent : neg, veiaKR45
log P, rozpustnost (kg/L) 1.9 , 17 1.4 , 15
MP/BP(°C), VP(mmHg) | -14 / 208°C ,0.20 | -31/203 ,0.30

SAR : Mechanismus QSAR : ,,Applicability domain*
ucinky - —— .

_,.ngHGCCHg_p. ﬂi)—H_p.

unstable (mtmnediate} DA adduct
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Podobnost, ,,Applicability Domain*

Model: Ocular IrritsbpcsShEiLlhiad e sk de] - SEV/MOD vz MLD/NON Aromatics (monoph

(:::::::EE%NING: Assigned Teoxicity Walus May be Unreliakble. ::::::::::)

Query UUTES m=a T -ar
Distance From OPS Exceeds Permissible Limit.

0.0 Permissible Range 0.39

Query (0.72)

Prob. of SEV/MOD Ocular Irritancy = 1.000

Discriminant Score = ZA.936

DETATLE OF WVALTDATION OQOF TOPEAT-ASSIGHNED TOXICITY

The =zubmitted structure iz outside the OPS
of the current model in 2 dimensicons.

OFPS Dimensicn # 1

Query (1.38)

WARNING: RQuery 0.6 Standard Deviations Bevond Dimensicn Limits
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Pouzitelnost modelu

OECD principles

. . . - Scinentifically QSAR model
Scientific validity valid QSAR applicable to

_ model query chemical

relevance & reliability

Adequate
QSAR
result

REACH

Adequacy

vlaidity + regulatory r.

) PRINCIPY
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é> Z.akladni mozna pouziti (Q)SAR analyzy

a)
b)
c)
d)
¢)
f)
g)

Vybér latek k prednostnimu testovani

Predbézné zkousky, vybér testovaci strategie

Ziskani lepsi informace o existujicich datech

Ziskani mechanisticke interpretace zjisténych vysledku
Ziskani nové informace pro hodnoceni nebezpeci a rizika
Ziskani nové informace pro klasifikaci a oznaCovani *)

Ziskani nov¢ informace pro odhad PBT a vPvB

a)—d) Obecné pouZiti

e)—g) REACH-specifické pouziti

cervené Vyuzivame na nasem pracovisti

*) vyuzivame vyjimecné, pokud test neni technicky proveditelny
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3 VP dle metodiky OECD
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CALCULATION PROCEDURE - VAPOUR PRESSURE
According to (b) the vapour pressure is calculated as follows:

-2
AHvb Tb - T
InP ~ 1- —2m(3-2 In—
¥ AZ,RT, T 5 T,
T,
where:
P,, = vapour pressure at temperature T
T = temperature of interest T, = normal boiling point
AH . = heat of vaporization AZ, = compressibility factor (estimated at 0,97)

m = empirical factor depending on the physical state at the temperature of interest
Further

AHvb
=K ,(8.75+RInT,
T
b

where K. is an empirical factor considering the polarity of the substance.

Eor ceveral comnoiind tvnee K factore are licted in reference (b)
L] 71 vav‘l IIIVVMI TSA L]VVV, I\F TCAWV OO T U Al O LLAAYN"A I LILILI TS TOUT T TOUT \v,l
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CALCULATION PROCEDURE — BOILING POINT
According to (b) the boiling point is calculated as follows:

T,=6T, ©=0.567+Y. AT—(>. AT)" TC:;XP(’B)
Q—0.048)In (V )+ Q1n(P.)+1.255
ﬂ:( )n( C) 1’1( C) Q:(l—@)2/7 VC:4O+ZAV PC:M -
Z (0.34+" 4P|
LITERATURE

(a) K.M. Watson, Ind. Eng. Chem; 1943, vol. 35, 398.

(b) W.J. Lyman, W.F. Reehl, D.H. Rosenblatt. Handbook of Chemical Property Estimation Methods, Mc
Graw-Hill, 1982.
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Ukazka tabulky pro vypocet VP

Watson Vzorec z metodiky A.4, OECD 104
latka Pw Pw Pw Tb (BP) Kf (0,97-1, In Pvo T/Tb
Pa mm Hg atm K - - -
benzen 7824,104| 58,68561| 0,077218| 353,1 293 1 -2,56112] 0,829793
DDT 2,57E-05| 1,93E-07] 2,54E-10] 613,0 293 1,05 —22,0954 0,477977
H11* (8,75 + * LN(E11))/0,97 / *
(
1 -POWER(B3 -2 *F11/El1; )/ F11*E11 —
2 * * POWER(3 -2 *F11/El1l; - 1) * LN(F11/EIL1l)
)
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Vypocet VP a BP v EPI SUITE

" Structure. i [=] 3
Fle Edt Stuctrs Help

EEPI v3.12
File Edit Funchons Batchitode Sh

PhysProp ‘ Previous | G

—
Enter SMILES: |
Molwit: 78.11 CB H6
clceceeel
et va20 T
File Edit Functions BatchMode ShowStructure Output Fugacty STP Other Hep . TTm=T=T== === t———————————————— t——————— -
PhysProp Previous | Get User |Save User| CAS Input |g\l e avel OTFR Fiﬂ What's New TIIlFE I HUM I BI] I L DES[:H I FT I I]H I [:I]EFF I uHLuE
Enter SMILES: |c1¢ccccl \ CALCULATEl——— ——————— +————- +---———— - -
\\ Group | & | CH {aromatic) | 28.53 | 171.18
Chem NAME: x 1
M \ =======l=====-!-==EE22:122=E22i:22::-!—::::::::::-!—::122;1E=
Hemry LG fatmm3jmoleli [ wat Sol mat: | L RESULT-uncorr| BOILING POINT in deqg Kelvin | 369.36
¥ap Pr (mm Ho): | | B | RESULT- corr | BOILING POINT in deg Kelvin | 375.48
Rver  Loke  Logkows|[ ] [Oupu | BOILING POINT in deg C | 162.24
‘“Water Depth [meters]: |1 ‘l I Summary |
Wind Velocity [mfsec): |5 ‘u.5 V' Full
Current Velocity[mfsec]: |1 ‘I].IJS _______ —_— S —— —————————— —_————————
The Estimation Programs Interface (EPl) Suite ™ was developed by the US Environme T'I'PE I HUM I MELT DESEH I PT I I]H I [:I]EFF I UHLUE
Pratection Agency’s Office of Pollution Prevention and Toxics and Syracuse Research Corpore o — —— ————— —_———— e — —_——————
fook & 5 rtended o Lae i cereaning el apelicaties 2uch 24 o quily 505er Cramieal :
r:?a:ée potential, and "bin" chermicals EgJy pr\or'r'laypfor future wark Estc\‘mateyd values should nﬁ Gruup I ﬁ I [:H {arﬂmatlc} I E - 1 3 I II'E - ?E
used when experimental (measured) values are available * I I Equatiﬂn [:l]I'IStEII'It I I 122 .5“
Important information on the pedormance, dewelopment and application of the indi P ——— [ —— [P ——
estimation programs within EP Suite™ in included in the User's Guide. Tttt ________________T___ ______T ____________
2000-2007 United States Environmental Pratection Agency for EPl Suite™ ane RESULT I MELTING POINT :!'" dEg Kelvin I 171.28
component programs except BioHCYWIN and KOAWIN I MELT I HG PI] I HT in dEg [: I _1 ﬂ-‘ . EE
,}C 3 ‘[ i 7
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ToxTree

> Cramer rules
-Decision Tree

HE
H;J‘
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e
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v *) 0 g
1_9._—._._.—_-__‘—TTEI'DEHE] IT_A—‘ [Open @igin]
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3 70 19 1is 1z 33 [Hete Z0yclic]
e ——— e
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5 s @ o 18 14
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22 2 [Aromatic] 31 Sﬁ#\romahc] SﬁHeterocychc]
e o e e
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e
I‘i 7 Q
Decision node: 1. Mormal constituent of the body
IF 'NO" go ko Q.2 -
IFYES® assian L (ks [Q1.Homal constituent of the body |
Rule ID Rule title
1 Mormal constituent of the body

Rule explanation

Example with answer "YES'
NH
Returns true if the query is izomorphic to one of the structures loaded from a preconfigured file of a type =

2
SDF, SMI, CSW =
Iz the substance a nortnal constituent of the body, or an optical isormer of such?Thiz question throws into
class [ all normal constituents of body tissues and fluids, including normal metabolites. Hormones are

excluded, az are, by implication, the metabolites of environrmental and food contaminants or those resulting
from disease state.

-
Al r o
There are example molecules For each rule outcome, Select which one to display.
i " Mobranch

HIM |

I & Slaltl J Doruéend podta - Micros... I EI Total Commander 7.0 pu... I Mizrozoft PowerPaint - ... I !,_ Toxtree [Estimation of To...“é; Cramer rules
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%% Vliv ruznych faktoru na spolehlivost

Software Vse MW <350 Modifikace
ACD I-lab 66% 75% -
________ (malo latek)
EPI SUITE 55% 66%  Nespravné
________ FOPKAT —
y 44% 50% - Nespravne
________ (vse)
TOPKAT .,
33% 61% ~ Nespravne
(v OPS)

Vypocet log P riznym software a za riznych podminek

_VYSLEDKY
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Uspésnost predikce riaznych endpointii

Software Log P Daph LC50  Sens. Kiize
ACD I-lab 5%
_____ _ (neni model) (neni model)
EPI SUITE 66% 33%
_____ o _(neni model)
TOPKAT
61% 71% 70%
(v OPS)
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