14th International Conference on
Environmental Science and Technology
CEST2015, 3-5 September 2015, Rhodes, Greece

Application of retenfion fime prediction
models for suspect and non-target HRMS
screening of emerging contaminants in the
aguatic environment

PRESENTER: REZA AALIZADEH

P> Laboratory of Analytical Chemistry,
«f, %? Department of Chemistry

/. &3 National and Kapodistrian

2 <l University of Athens




:'l>{ Classification
/- Evaluation ‘ Pattern
o J L ' Recognition
\ / —/‘/\\’:
FIS.IEI Confirmed |IIL\ES Variable

selection

Dataset
Division

7
Pt

1

Descriptor
Generation

Geometry
Optimization

T N

S~ ] Opt. by semi-empirical g
Energy = -687.77 KJ/mol
PSA = 48.527 A2

,{ Modeling > Internal
| Validation

-

Applicability
Domain study &
outliers detection

External
Validation

", A
W A
ha

Interpretation of j:l Final

results ™ model




-1 DRAGONM

Running the program

Calculate descriptors

Load descriptors

View descriptors

Save descriptors

Example Data

Descriptor blocks

1. constitutional descriptors
3. walk and path counts

. information indices
7. edge adjacency indices

. topological charge indices
1. Randic molecular profies
3. RDF de=scriptors

. WHIM descriptors

. functional group counts

. charge descriptors

1. 20 binary fingerprints

% F Descriptor list

Weightings Comments

% F]

Milano Chemometrics

WHIM and GE

10 | 2D | 3D || Others

2. topological descriptors
. connectivity indices
. 20 autocorrelations
2. Burden eigenvalues
10. eigenvalue-based indices
2. geometrical descriptors
. 30-MoRSE descriptors
. GETAWANY descriptors
1&. atom-centred fragments
20. molecular properties

2. 2D frequency fingerprints

¥ Descriptor search

“Versions

Address

=

Handbook

Tips of the day




TrAMSclass

; valuation Toolbox
oad and find optimum M

Iuad | optimize | Test set precent: | 20
Clazsification Tools zupervized pattern recognition
" Wodited cedoiCustering [{l] i mthod evaluaion |
— o sione terod I Feeey s
T ||
| Unzupervized r.n:d'twrn recognition
—fuzay rcmeans cisterng |l Kehenon seforgarizig map |
™ CAWAN (i Ao |
| Cutliers detection
| _Passing s between otz | ™ Normaized ean Distance |
bessedctstemng incers (Al oo
Distance baseat optiman o | |l — Ve pit-Cool's stance |
e cessrcaon |\l coromonAraes |
ity Propagaton custerg [l 407 ororgn ot ouers |

Thiz Toolbox was developed by Reza Aalizadeh at University of Athens.




To the modeling

chromosomes 1

chromosomes 2

maolecular chromosomes i
descriptors ! T chromosomes i

. chromosomes b
S Chiromosomes n

is number of
f

nis at min
and at max=!

s function

chromosomes 1 ]
chromosomes |

chromosomes i-j :
: : chromosomes s
chromosomes n-j e number of

] is number of
ipt

U is number of iteration or generations




&
B QsAR

— Descriptor Calculation ——FF—  — Clazs & Influence Matrix Analysis—— — Modelling — PLE-Dizcriminative Analysis —— — Subsindowy Permutation &nalysis —

(Gokioa ) _pase ] (suadase) | | (_cussivms ) (__caman || (] [ustroucin) tron o

— Kohonen and CP-AMM ——————————— [ MLR (LOF) ] [ ANN Latent Wariables:| 20 Monte Carlo Sarmpling: 1000

]
[ Classifying ] [ Kaohaonen ] [ SW-MLR ] [ SV ] Cross Validation:| 10 Fold M. Cross Walidation: 3

— “ariable Selection — Otlier detection and Yalidation | Methods: center - famnple Fopulation in 15

Each MCS:
[ GA (Q2LO0 Fittness) ] [‘f-randnmlzatmn] [ AD-MDI Humber of Kerations: 10000 Hurmber of PLE components:| 12

— Pre-Treatment
Correlation cut off: oa

[ Load ] [Treatmerrt ]

— unsupervised variable reduction—— = ]
] | GA(LOF Fittness) | | Stepwise | | wiliampPiot || AD(fup |

| Best Selection (validation) | | Eucidean || 3D-Plot (AD) | Sub-Calib.: | 75
— Claszification [ External Walid ] [ waliclation ] Murnber of Descriptars:

.| ZRandomF iaht: '
Clustering | K-means - | Cri:gugli;:?nn S R P ——— Weight: Default .
' ! R | Humber of Components: [ GA(QLLOO)-(SPA)

[ Sorting Orcler for Cluster ] o Train:| =g -
Thie Murnber of kerations:  |[10000 Sub-Calib.: __ Cross Validation Analysis—

&0 center -

Print Process: | Display < | Fun center

[ VAWSP algorithm

Oreder: Default

| Sorting Order for cluster+PCA | Intial Mumber of Variables: | 2 Latent Variables:| 20

[ ECA | Wisight Samples: No - | || Cross validation: 10 [PLs-Da | [ Predict | [save model|| | v-randomization || Powertty
- -
' . ||| Monte Carlo Sampling: | 2500 [ Leave-GiO-out: ” Boatstrap ]

Methods: center

[ Kennard Stone Method ] [ Random Frog center

Humber of kerations: 10000 — Survival of the Fittest

[ Modified k-Medoid-Clustering ] [

— supervized psttern recognition - Print Process:  |Display .| Train:| 30

GAQ2LOD)-RandomFrog

— MC-Uninformative “ariable Elimination
Maxirnal Principle to Estract: | 48

[Discriminarrt Analysis] [Classiﬁring] Train:| &0 Oreder: Default
Fald Humber CWJalidation: g

— Digtance bazed optimal design : The Hurnber of herations: 10000 Humber of Components:

Precent of Train in Data: | 5D Number of latent Uariables: | 20 Sub-Calib.: | 60 | |center Humber of Bualution: =0

[ Run center

Humber of Solutions: 1 [ Fun ] center [ PLS ] [ Predict

Murnber of Descriptors:

o | | Export | | GA(Q2LOO)-(MC-UVE) Monte Carlo Sampling: | 2500

Moot || save | Reset | : [save mode| | GA(@2LO0){(CARS)




Prediction of Rt:
(Megative) ESI 1 RP

@ (Positive) ESI @ HILIC

Ko | Lowd |
T
Applicability domain study:

Distribution | PCA
OTrAMS | | Save OTrAMS
Advanced outlier study:
" loma [ aping |
Maolecule: Ex: m25 |

Searching Database:

Mame: | Ex: Amitrol |
=T T

This package i=s part of
RetTrAMS prograni.

Nevwrnlogd Cnline

T —

LogD Calculator

@ Assign pH (Megative) 1 Assign pH (Positive)
pH: | Ex:385 @ LogD ) LogP

s W cocuie [l Corcol |

LogD Calculator i=s part of RetTrans progranm.
LogD calculation iz perfarmed by Chemdx<on prograrm.

¥LOGPcal

XlogP Calculator
SMILES:

Calculate || | Install Packages |

XlogP Calculator is part of RetTrams progran.




RP_(-)ESI 8

Distribution of Studentized Residuals

Density histogram Bivariate histogram

15



RP_(-)ESI °

Negative
Ionization

LogD (pH=06.2) }
RDF130m ‘
Morl6p ‘
\
\
\
\

nCconj

@
:
(=}
g
g
=
o)
~

MLOGP2
B06(C-C)
F04(CI1-Cl)

XLogP LogD(620) RDFI30m Morl6p  nCeomj MLOGP2 BOG[C-C] FO4[CICI]




Component + Residual Plots
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Density histogram
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Bivariate histogram Distribution of Studentized Residuals
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Component + Residual Plots
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Protocols

» To accept or reject a suspect structure, perform RetTrAMS
and OTrAMS locate the points in boxes

« |f the suspect compound locates Iin box 1 and box 2
the suspect structure Is accepted.

 |f the suspect compound locates in box 3 further
validation should be done.

* |f the suspect compound locates in box 4 the suspect
structure Is rejected.
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