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INTRODUCTION & OBJECTIVES ! | FINAL GOAL OF CADASTER |
Triazoles and benzo-triazoles (BTAZS) are that y affect humans and other on- To plify the integ of infi models and strategies for carrying out hazard and risk assessments for four classes of emerging
target species, and are on the list of substances of very high concern (SVHC) in the Euvopean I of ck P .
REACH. + Brominated Flame Retardants : Perflunnnated Con\pounds
TAZIBTAZs are synthetic molecules used in various industrial processes (to obtain pharmaceuticals and agricultural +F + Triazoles/ benzotriazoles
pvoducls), and have a wide application as anti-corrosives, cleaning agents for textiles, flame retardants, photographic ]
I etc... Furth they are used as of liquid deicing agents for aircraft and airport WP2 Collection of data and models
runways. Because of their wide use they have been found distributed thvoughout lhe environment, mainly in walev
comparlments The amount of experimental dala ilable for these mol is ient for a pi nnm Q
ion of their envi | and | profile and they have been included among the four classes of 24 Dzlouant sl salidiion of (5t
chemicals studied in the European FP7 Project CADASTER (CAse studies on the Development and Application of in Silico
Techniques for Environmental hazard and Risk assessment) [1]. WP4 Integration of QSARs within hazard and risk assessment
OBJECTIVES:
-Development of QSAR models, by different modeling approaches, for the three key organisms for the aquatic ecosystem . - .
(Algae, Daphnia and Fish), in order to define the potential aquatic toxicological profile of BTAZs. (Deliverable 3.5) WPS5 Development of website and stand-al tools for and project results
-Definition of Daphnia-Fish I Quantitative Correlation with a QAAR approach.
-Future development of consensus models, based on WP3 results, for the aquatic toxicity of BTAZs. (Deliverable 3.6) IVL Swedish
University of Insubria Environmental LinneausUniversity | HelmoltzZentrum IdeaConsultLtd.
| GENERAL MATERIALS & METHODS || Research Institute
DATASETS  Experimental data of aquatic toxicity of BTAZs (also mcluded in the ECHA list) were collected from the Ul VL LnU HMGU IDEA
Footprint PPDB database [2]. Additional data for ds (diazi triazines and similar . .
heterocycles) were collected to improve the robustness and the predlctmly of models. ECyalgae ECyalgae LCy fish ECyalgae LGy fish
Endpoint ECs, Daphnia ECs, Daphnia EC,, Daphnia ECs, Daphnia
ENDPOINTS  Algae (F 1 i b EC50 96h; Daphnia (Daphnia magna): EC50 48h; Fish LGy, fish LC,, fish LC,, fish
(Oncorhynchus mykiss): LC50 96h. Experimental toxicities (mol/L) were transformed into the logarithms of KNN. ASNN. FSMLR
the inverse effect/lethal concentrations (pEC50 and pLC50). ; 7 E)r- L Algorithm MLR-OLS PLSR PLSR PLs: MLRAY, pon " |MLR
Kyt
i
- ALGAE TOXICITY £ # Molecular: DRAGON 5.5, PaDEL [3], | DRAGON 6 DRAGON 6 CADASTER
- Endpoint: pECe, 72hr. I—I e Descriptors CADASTER (1D-2D) [4] | (1D-2D-3D) (1D-2D-3D) (1D-2D-3D) DRAGON 5.5
- external validation on different prediction sets; external parameters are related to split models
pplicability Leverage DModX Leverage/Euclidean | STD of ASNN Leverage
Partner | N Obj Descriptors | N Descriptors R? Qo | RMSEtr. | RMSEp | QZ%xt cce Domain 9 distance to the model 9
DRAGON 5.5, 2, & 2, A
PaDEL 212, Ir:ternal (R Qoo Yo Internal (R%,Q?, Internal (R2, RMSE) Internal and External Inten;nal (R, Q2o Y-
Ul s7ETA | ot 3 08082 | 073077 | 041044 | 035047 | 067089 | 0.82091 Validation otc) RMSEE) nternal (R, RMSE) | o'z rmsEand | %)
| External (@ FIS}F2- | oo (RMSEP) External (Q2,,, RMSE) | AYE) ! External (Q2,,, F1-F2-
s (61307}, CCC [8) F3,CC0)
15 DRAGON 6.0 2440 0.97 0.56 0.15 R z
N Inputformats of: gw&gﬁ"&gﬁf,‘:""”" 3D sdf files prepared
35(17 BTAZ) | DRAGON 6.0 144 077 072 048 061 <0 i g i i i
HMGU ( ) . - — ;:::;r::::s PaDEL and SMILES for | HyPerchem files (hin) | SMILES by Corina SMILES
*Range of different parameters for Q%,; CADASTER
Ul PaDEL madel Paper in preparation by Ul, with a final consensus
PEC5 = 1.505 + 0.027 AMR + 0.432 MDEN-22 + 0.472 maxwHBa ‘ model averaging the predictions from three different = I DAPHNIA TOXICITY I J
o e = ) developed models (DRAGON, PaDEL and CADASTER). - Endpoint: pECy, 48hr. o ] G \
% = 5 - external validation on different prediction sets; external parameters are related to split models
B - Partner | NObj | Descriptors | N Descriptors | R? | @24, |RMSEtr. | RMSEp | Qxt | CCC
! i ﬁ $ , i DRAGON 5.5,
s g kS ul 97(46 BTAZ) | CADASTER 53 0.75-0.78 | 0.73-0.75 | 0.39-0.40 | 0.37-0.43 | 0.69-0.83 * | 0.85-0.89
B Applicability to 350 (BJTAZs U'“E;;gg':)s;":?:s“f“e' online
without experimental data ' L 29 DRAGON 6.0 1715 097 | os8 018 037
e T o HMGU | 97(46 BTAZ) |  Adriana 136 070 070 045 0.36 0.76
. FISH TOXICITY [/ IDEA | 97(46 BTAZ) | DRAGON 55 5 085 0.83 034 031 04
- Endpoint: EL.C 50 96hr. _— _ *Range of different parameters for Q%,;
- external ona set (EV, n=18 BTAZ) Ul DRAGON logP free model IDEA model
PECs, = 3.725- 0.019 TPSA(NO) + 0.009 Aeigm + 0.048 nCar PEC;, =4.18512- 0.53597*ATS4m + 0.06588*nCar +
Partner | N Obj Descriptors | NDescriptors| R | Qiqo | RMSEtr. | RMSEp | Qlext | CCC +0.192 nHDon + 0.027 H052 0.20931°N-072 + 0.48392'ALOGP - 0.51458*nR09A2
76(28 | DRAGON 5.5, PaDEL . xp.vs. Pred. o Tiine vs. Pred.
ut BTAZ) 212 43 0.79-0.82 | 0.77-0.79 | 048051 | 041058 | 0.71-0.87* | 0.81-0.93 o Exp.ve.Pred. o . HAT va. Pred
L 19 DRAGON 6.0 275 0.98 079 0.18 054 o oo
7628 i gow i
LnU BTAZ) DRAGON 6.0 677 094 081 029 048 0.81 g S fl
76(28 " Applicability to 340 (B)TAZs | w0 s
HMGU 8TAZ) ChemAxon % 063 063 068 0.60 067 without experimental data ¥ R o |
IDEA ;ﬁg DRAGONS5 5 083085 | 079081 | 051085 | 045049 | 077:079" | 081093 W0 e © O aroriume '
*Range of different parameters for Q? o " . o . o o a
Ul PaDEL model IDEA model Ul Quantitative Activity-Activity Relationship (QAAR)
PLC= 2486 + 0.367 VP-1 - 0.047 SHBint2 - 0.312 maxHaaCH PLCy =2.94479 + 10.80548 Mp+(-0.13221) n+(-8.29644) SIC1+ based on Interspecies Correlation : DAPHNIA-FISH
+0.5821 EEig07d+(-0.25934) 0-058 -
QAAR (Quantitative Activity-Activity Relationships) model based on op-cae
. R R interspecies correlations were developed by Ul to provide direct )
| P HAT vs. Pred. estimation of the acute aquatic toxicity of untested BTAZs from Daphnia ™
Applicability to 340 (B)TAZs | .. . " to Fish. =
" Without experimental data ;s s The here proposed QAAR model was obtained by using EC;48h =
- 3 E measured in Daphnia as independent variable, and LC596h measured in
N E Fish as response endpoint.
23 25 2 Q2 2., * a2 >
13 e i s MO_DELS N Np R Qoo Qfor’  RMSE, RMSE, QAAR FULL MODEL equation
' Lo e U e Spiit 7 15085 02 AW oM oA PLC5FISH=-0.14 +1.08 pECSnDaphnla
FULL 40 - 087 085 031 B M o e
Ul ECOSAR comparisons |r *Range of different parameters for Q% v
|
Predicted data, derived from the Ul local models here proposed Algae (n=12 | Daphnia(n=32 | Fish (n=33 CONCLUSIONS and future work ]
for aquatic toxicity of BTAZs, were compared with those MODEL | BTAZs)RMSE | BTAZs)RMSE | BTAZs) RMSE + Different robust and externally predictive QSAR models have been developed by WP3 partners, with different
obtained by the freely available tool ECOSAR [9] modeling approaches, to predict the aquatic toxicity of BTAZs in Algae, Daphnia and Fish.
it 1 : f icti * * * Fen i P : 5 3 i H
(“triazoles”equation). The accuracy in prediction of our models ul 025041 044045 047-058 *Quantitative Activity-Activity Relationship (QAAR) based on Interspecies Correlation, externally validated, has
and E?OS}Q\?SEmedels w‘:sd.f«f:omptaaeld bdyl calculating the | ECOSAR 051 063 084 been developed by Ul to predict Fish acute toxicity from Daphnia toxicity data.
parameter (* range of different Ul models). .C modeling approach will be applied for the aquatic toxicity of BTAZ, considering all the results
REFERENCES obtained by WP3 partners. This work will be presented in the Deliverable 3.6.
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