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Obiective planificate si activitati prevazute

Obiective planificate

2.1. Implementare module
2.2. Elaborare aplicatie

2.3. Derivati carbochinone - activitate antitumorala (elaborare modele structura - activitate)
Activitati prevazute

Obiectivul 2.1.:
1. Proiectare si implementare module
2. Evaluare, testare si specificare module
3. Dobandire competente complementare prin participari la manifestari stiintifice/stagii de
documentare-cercetare
Obiectivul 2.2.:
4. Proiectare si implementare aplicatie
5. Dobandire competente complementare prin participari la manifestari stiintifice/stagii de
documentare-cercetare
6. Evaluare, testare, validare si documentare aplicatie
Obiectivul 2.3.:
7. Generare descriptori prin aplicare model matematic
8. Identificare, analiza si validare modele
9. Dobandire competente complementare prin participari la manifestari stiintifice/stagii de
documentare-cercetare
Activitatile au fost realizate si obiectivele planificate au fost atinse. Rezultatele estimate au fost

obtinute. Scopul cercetarii a fost obtinut.
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Obiective/Activitati/Rezultate

Implementare module. Proiectare si implementare module

O serie de faze au fost parcurse in scopul dezvoltarii si implementarii modulelor necesare
analizei relatiilor complexe structura-activitate pe compusii biologici actici: ¢ faza de analiza (a inclus
aducerea analzia modelului matematic creat intr-o etapd anterioara a cercetarii si aducerea la zi a
documentarii realizata - Obiectivul 2/2007 pentru punerea la punct a ultimelor aparitii In domeniul
specific al cercetarii si includerea acestora In modelul matematic); ¢ faza de proiectare (proiectarea pe
etape a modelului matematic propus); ¢ faza de implemnetare (implementarea modelului matematic si
a modulelor conexe necesare acestuia); ¢ faza de testare (aplicarea modelului matematic pe un set de
compu;i pentru identificarea si analiza bunei functionari a acestuia).
O serie de module au fost proiectate pentru implementarea modelului matematic de analiza a
relatiilor structura-activitate/proprietate de interes:
I. Modulul de initializare a unui set de compusi biologic activi (CBA)
II. Modulul de creare a setului de compusi biologic activi (CBA)

III. Modulul de initializare a proprietatilor moleculare masurate

IV. Modulul de validare statistica prin metode ale statisticii descriptive

V. Modulul de validare statistica prin metode ale statisticii inferentiale

L. Modulul de initializare a unui set de compusi biologic activi (CBA4)

+  Este primul pas 1n initializarea analizei unui set de compusi biologic activi;
+ Etapele desfasurate de acest modul sunt:
o Creaza tabela generica = mdfv' utilizand functiile °_ construct () si “sprint()’ prin
utilizarea clasei ‘descriptor names'. In aceasti operatie se utilizeazi un director
denumit cu abrevierea setului de compusi de interes. Tabela este destinata a contine

denumiri de descriptori. Structura generica a tabelei este:

Denumire camp | Tip camp | Specificatii

id bigint(20) | auto increment

name Varchar(8)
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o Creeaza tabela ‘setd mdfv' unde setd este numele setului de compusi biologic activi.
Denimirea sertului se extrage din numele directorului care este instrumentul intermediar
in procesul de modelare. Tabela este destinatd stocarii valorilor descriptorilor pentru

fiecare compus din setul investigat. Structura genetica a tabelei este:

Denumire camp | Tip camp | Specificatii

id bigint(20) | auto_increment
abr 01 double
abr 02 double

unde abr _ este abrevierea compusului din setul studiat.

o Creeaza tabelul ‘setd data’ unde setd este numele setului de compusi biologic activi
(preluat din numele directorului). Tabela stocheaza datele descriptive ale compusilor
setului colectati din reprezentarea acestora cu HiperChem dupa aplicarea operatiilor de
optimizare. Sunt structurile pe baza carora se calculeaza descriptorii moleculari utilizati

ulterior in realizarea modelelor structura-activitate/proprietate.

Denumire camp | Tip camp Specificatii

id int(11) auto_increment
mol varchar(266)

hin longtext

o Insereaza valorile in tabelul ‘setd data’;
o Creeaza tabelul ‘setd prop’ unde setd este numele setului CBA (preluat din numele
directorului). Tabelul este destinat pentru a stoca valorile masurate ale activitdtii pentur

setul de compusi de interes si are urmatoarea structura generica:

Denumire camp | Tip camp

property varchar(255)
abr 01 double
abr 02 double

o Adauga 2387280 inregistrari goale in tabela "setd mdfv' (pregateste pentru stocare
descriptori). Modelul matematic calculeaza pentru fiecare moleculd din set 2387280

descriptori.
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B. Modulul de creare a setului de compusi biologic activi (CBA)

+  Principalele functii ale modulului sunt:

1. citeste molecula stocatd in baza de date in tabelul corespunzétor setului de interes;

2. pentru fiecare moleculd din set genereaza reprezentarea grafului molecular;

3. pentru fiecare molecula sterge atomii de hidrogen din graful molecular;

4. penru fiecare moleculd creeaza reprezentare matriceald a grafului (topologia
moleculard);
calculeaza pentru fiecare molecula proprietatile chimice ale atomilor componenti;
pentru fiecare molecula calculeazd matricea de adiacenta;
pentru fiecare molecula calculeaza matricea de distanta;

pentru fiecare moleculd creeaza fragmentele moleculare;

A S A

pentru fiecare molecula creeaza obiectul distantd (comprimand distanta topologicd si
geometricd);
10. pentru fiecare molecula creeaza obiectul proprietate (comprimand proprietatile atomice);
11. pentru fiecare moleculd genereaza modelul de structura;
+  Se folosesc urmatoarele clasele:
o ‘class_jobs.php" - interpreteaza si proceseaza o listd de lucru;
o ‘class_descriptor latoms.php’ - proceseaza fisiere de date de intrare in format
HyperChem;
o ‘class_descriptor 2pairs.php’ - implementeaza modelele fizice de interactiune pentru o
pereche de atomi;
o ‘class_descriptor 3fragm.php’ - implementeazd modelele fizice de suprapunere a
interactiunilor atomice 1n fragmente;
o “class descriptor 4vertx.php’ - implementeazd modelele fizice de suprapunere a
interactiunilor atomice cumulate pe fiecare atom;
o ‘class_descriptor Smolec.php” - implementeazd modelele fizice de suprapunere a
interactiunilor atomice cumulate pe intreaga molecula;

C. Modulul de initializare a proprietatilor moleculare masurate

+ Doua programe actioneaza in acest modul: programul '3 mdfv_prop def.php’ care defineste si
programul ‘4 mdfv_prop upload.php’ care incarcd in baza de date setul de valori pentru o
proprietate moleculard masurata pe setul de molecule considerat.

D. Modulul de validare statistica descriptiva
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Modulul de validare statistica descriptivd cuprinde o serie de programe menite sd caute si sa
identifice cele mai semnificative modele SAR prin calcularea parametrilor de liniaritate (coeficienti de
corelatie), a erorii standard §i a parametrilor statistici asociati modelelor.

+ Programul ‘linear dependence.php’ calculeazd urmatorii coeficienti de corelatie: Pearson,
Spearman, Semi-cantitativ, Kendall tau a,b, si ¢ si Gamma. Specificatiile si metodologiile de
identificare a dependentei liniare au fost realizare in activitatea 6 (obiectiv 2/2007). Pentru fiecare
din acesti coeficienti au fost incluse in modul testele statistice de verificare a ipotezelor statistice
(Ho: coeficientul de corelatie = 0 vs H;: coeficientul de corelatie # 0) si respectiv modulele de
calcul ale probabilitatilor asociate acestor teste.

Coeficientul de corelatie se poate utiliza atat in analiza descriptorilor (parametru al masurii de
coliniaritate intre valorile a doi descriptori apartindnd aceleiasi clase de compusi chimici) cat si In
analiza modelelor. De observat insa ca cei doi parametrii (coeficientul de corelatie si coliniaritatea nu
sunt termeni echivalenti; coliniaritatea implicd corelatie dar corelatia nu implicd intotdeauna
coliniaritate). Calcularea intervalului de confidentd de 95% asociatd coeficientului de corelatie este o
masurd empirica descriptiva care permitd compararea a doi coeficienti de corelatie obtinuti pe acelasi
set de date cu modele sau metode diferite [Jantschi L, Bolboacd SD. Triazines herbicidal assessed
activity. Studii si Cercetari Stiintifice - Seria Biologie, Universitatea Bacau 2007;12:57-62].

In evaluarea unui model se consideri ci modelul este valid daca:

+ Variabile cantitative: valoarea coeficientului de corelatie dintre activitatea mdsurata si cea estimata
de model obtinut prin toate metodele este semnificativa statistic (se respinge ipoteza nuld Hy).

+ Variabile semi-cantitative si calitative: valoarea coeficientului de corelatie dintre activitatea
masuratd si cea estimatd de model obtinut prin toate metodele Sperman, Semi-cantitativ, Kendall,
Gamma este semnificativa statistic (se respinge ipoteza nula Hy).

In utilizarea coeficientilorde corelatie mai ales pentru variabile cantitative cum sunt activitatile
masurate ale compusilor biologic activi, daca se aplicd in evaluarea modelelor trebuie examoinate
datele pentru identificarea valorilor aberante si identificarea relatiilor non-liniare.

In interpretarea coeficientilor de corelatie trebuie si tinem seamna de urmatoarele aspecte:

+ Corelatia nu implicd cauzalitate. Indiferent de metoda utilizatd in calcularea coeficientului
de corelatie, o valoare a coeficientului aproape de maxim (valoarea 1) poate sd fie sau
poate sd nu fie un indicator de cauzalitate. Logic, urmatoarele sunt posibile: doua variabile
X (descriptori moleculari) si Y (activitate biologica) pot fi corelate deoarece modificari ale
lui X determia modificari ale lui Y (X—Y) sau modificari ale lui Y determina modificari
ale lui X (Y—X) sau ambele variabile sunt influentare de o a treia variabild (X «— Z — Y)

sau o aa treia variabila intervine 1n interactiunea celor doud (X— Z — Y).

5
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+ Corelatia observata poate sd fie accidentala, caz in care nu denota o cauzalitate.
Au fost identificati si propusi pentru implementare urmatorii coeficienti:
+  Coeficientul de corelatie partiala:

_ ey — e Iz

e i) 0-n)

unde rxy = coeficientul de corelatie intre variabila X si Y; rxz = coeficientul de corelatie intre variabila

X si Z; ryz = coeficientul de corelatie Intre variabila Y si Z.

+ Coeficinetul de corelatie intra-clasa [Koch Gary G. Intraclass correlation coefficient.
Encyclopedia of Statistical Sciences 4. Ed. Samuel Kotz and Norman L. Johnson. New York: John
Wiley & Sons. 1982, p. 213-217] (Intraclass Correlation):

]
N-s2

=

Zn:(xm _Y) : (an _i)
n=1
unde N = numarul de rgade de libertate.
r = (Between-groups MS - Within-groups MS)/(Between-groups MS + (n-1)*Within-Groups MS)
cc-— 9®
o (b)+o*(W)
unde 6*(w) = varianta totata intre subiecti si 6°(b) = varianta totald dintre subiecti.

Coeficientul de corelatie intra-clasd a fost introdus de Fisher in contextul analizei variantei
(ANOVA). Programele SPSS si SAS permite calcularea acestui coeficient. Existd si o serie de
programe onlice care implementeazd calcularea acestui coeficient (http://sip.medizin.uni-
ulm.de/informatik/projekte/Odds/icc.html). Un alt parametru care a fost introduc ca si coeficient de
corelatie este coeficientul de corelatie a concordantelor (concordance correlaltion coefficient)
[Nickerson CAE. A Note on 'A Concordance Correlation Coefficient to Evaluate Reproducibility.
Biometrics 1997;53:1503-1507].

+ Coeficientul de corelatie inter-clasa: Analiza corelatiei cu ajutorul analizei variantei prin
descompunerea variantei totale in varianta dintre grupe si varianta din interiorul grupelor:
Tinter = Sintra /( Sintra” T Sinter’)
+  Coeficientul alpha (Cronbach) [Cronbach LJ. Coefficient alpha and the internal structure of tests.
Psychometrika 1951;16:297-333]:

unde K = numadrul de itemi; o;j; este covarianta estimatd intre itemul 1 §i j; o;; este varianta itemului 1.

6
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N-r
o=
[1+(N=1-1]

unde N = numarul de itemi §i r =media corelatiei intre itemi.

+  Autocorelatia (ry): corelatia dintre elementul X; si elementul X se numeste autocorelatia de

ordink a lui X

n—-k

(1), ¥

_ =
rk - n—-k

2% -%)

i=1

utilizat frecvent in analiza seriilor de timp. Reprezentarea lor grafica se numeste corelograma. Exista si
un coeficient de autocorelatie partiala.
+  Coeficientul de corelatie incrucisata (rry): corelatia incrucisata dintre X; si Yi:x poartd denumirea

ce coeficient de corelatie incrucisata de ordin k intre X 1 Y:

n—k

31 ).

i=1

BT

i=1 i=1

+ Corelatia canonica [Hotelling H. Biometrika 1936;28:321-377]: necesitd asumtia relatiei de
liniaritate dintre variabile
C = ryy Tyxrxx Txy
unde rxx = corelatia din variabila X; rxx = corelatia din variabila Y; rxy = corelatia din variabila X si
variabila Y; ryx = corelatia din variabila Y si variabila X
Clasificarea coeficientilor de corelatie se poate face si dupad tipul de scala de masura a variabilei de
interes in:
o Corelatii pe variabile masurate pe scala ordinala:
= Corelatia poliseriald (polyserial correlation): corelatia dintre o variabild de tip
interval (cantitativa) este corelatd cu o variabila dihotomiald (nominald).
= Corelatia policronica (polychronic correlations): folosit cAdnd ambele variabile
sunt dihotomiale sau ordinale care sunt transformari ale unor variabile continue
de tip scala interval sau ratie.
= (Corelatia tetrachorica (tetrachoric correlation): varianta a corelatiei policronice.

o Corelatii pe variabile masurate pe scala ordinala (dihotomiala):
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= Coeficientul de corelatie biserial de tip punct (point-biserial correlation): utilizat
in corelarea unei variabile cantitative continue cu o variabild real dihotomiala.
Reprezintd un caz special al coeficientului de corelatie Pearson.

= Coeficientul de corelatie biserial (biserial correlation): utilizat cand o variabila
de tip interval este corelatd cu o variabilda dihotomiald ce rezulta din
rtansformarea unei variabile continue. Va avea intotdeaua valoarea mai mare
decat ,,point-biserial correlation”.

= Coeficientul biserial al rangurilor (rank biserial correlation): folosit cand o
variabild masuratd pe o scala ordinald e corelatd cu o variabild nominala
dihotomiala.

= Phi: utilizat cadnd ambele variabile sunt dichotomiale.

= Corelatia tetraconica (tetrachoric correlation): folosit cand ambele variabile sunt
dihotomiale cu asumptia distributiei normale bivariate. Utilizate In modelarea
ecuatiilor structurale (SEM = structural equation modeling).

= Rata corelatiei sau coeficientul eta: coeficient de corelatie non-liniara definit ca
rata dintre suma patratelor i suma totald a patratelor in analiza variantei.

+ Programul "6 _mdfv_prop kusk.php’ implementeaza si aplica testul Jarque-Bera pentru testarea
normalitatii. Dupd aplicarea testului de normalitate programul elimina toti descriptorii moleculari
din tabela ‘setd mdfv' (unde setd este numele setului CBA) care se abat semnificativ de la
normalitate. Baza teoretica a testului de normalitate Jarque-Bera este redata in cele ce urmeaza:

o Testul Jarque-Bera este o masurd a departarii de normalitate bazatd pe boltirea si
asimetria esantionului [Jarque CM, Bera AK. Efficient tests for normality,
homoscedasticity and serial independence of regression residuals. Economics Letters
1980;6(3):255-259]. Se calculeaza valoarea JB (ecuatia de mai jos) care are o distributie
asimptoticd ¥2 cu doud grade de libertate. Nivelul de semnificatie (o) cu care pot fi
acceptate simultan boltirea si asimetria ca fiind produse de esantionare rezultd din
distributia x2.

2
n 2 & 2
JB=— + = |~ df =2
6(& 4 ] % ( )

o Interpretarea testului Jarque-Bera se face in felul urmator:
I. Ipoteza statistica: Hy: JB = 0;
II. 0.10259 = Invy2(0.95, 2) < |JBJ: peste 95% confidenta in ipoteza distributiei

normale;
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II. 5.99148 = Invy2(0.05, 2) < |JBJ: ipoteza distributiei normale se respinge cu o
confidenta > 95%;

IV. 0.10259 < |JB| < 5.99148: probabilitatea ca distributia esantionului sa fie normala
este x2(|JB|,2)

E. Modulul de validare statisticd inferentiald

+ Programul "7 _mdfv_prop bias.php’ implementeaza si aplica coeficientul Pearson pentru testarea
corelatiei incrucisate Intre descriptori si elimind toti descriptorii moleculari din tabela “setd mdfv’

(unde setd este numele setului CBA) care se coreleaza incrucisat semnificativ.
Implementare module. Evaluare, testare si specificare module

Fiecare modul al aplicatiei a constituit subiectul evaludrii sub aspect al consumului de memorie,
timp de executie si simplitate a codului sursa.

+  S-a obtinut astfel solutia finald prefigurata mai sus

Aplicatia este compusa din urmatoarele clase:
o ‘class_descriptor Onames.php
o ‘class_descriptor latoms.php’
o ‘class descriptor 2pairs.php’
o ‘class_descriptor 3fragm.php’
o ‘class_descriptor 4vertx.php’
o ‘class_descriptor Smolec.php’

o ‘class_jobs.php

Aplicatiile care apleleaza aceste clase sunt:
o 0 mdfv_set def.php
o 1 mdfv_set init.php’
o 2 mdfv_set calc.php’
o '3 _mdfv_prop def.php’
o 4 mdfv_prop upload.php’
o 5 mdfv_prop init.php’
o 6 _mdfv_prop kusk.php’
o 7 _mdfv_prop bias.php’.

Testarea modulelor a inclus verificarea corectitudinii operatiilor pe care le executa fiecare modul.

Specificarea modulelor a inclus comentarea liniilor codului sursa cu informatii relevante cu privire

la operatiile efectuate.
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Elaborare aplicatie. Proiectare si implementare aplicatie

Pentru a asigura suportul informatic necesar implementarii modulelor au fost instalate

urmatoarele pachete software:

Denumire

Descriere

apache-2.2.4

Version 2.2 of Apache web server with prefork MPM

autoconf-2.59 2

Automatically configure source code on many Un*x platforms

bash-2.05b.007 6

The GNU Bourne Again Shell

cvsup-without-gui-16.1h_2

General network file distribution system optimized for CVS

expat-2.0.0 1

XML 1.0 parser written in C

fontconfig-2.3.2 6,1

An XML-based font configuration API for X Windows

freetype2-2.2.1 1

A free and portable TrueType font rendering engine

gawk-3.1.1 1 The GNU version of Awk

gettext-0.14.5 2 GNU gettext package

gmake-3.81 1 GNU version of 'make' utility

help2man-1.36.4 1 Automatically generating simple manual pages from program
imake-6.9.0 1 Imake and other utilities from X.Org

jpeg-6b 4 1JG's jpeg compression utilities

libdrm-2.0.2 Userspace interface to kernel Direct Rendering Module service

libiconv-1.9.2 2

A character set conversion library

libtool-1.5.22 3

Generic shared library support script

libxml2-2.6.27

XML parser library for GNOME

md-1.4.8_1

GNU m4

mc-light-4.1.40.p9 6

A lightweight Midnight Commander clone

memtest-4.0.6

Utility to test for faulty memory subsystem

mysql-client-5.1.14

Multithreaded SQL database (client)

mysql-server-3.23.59.n.20050301 3

Multithreaded SQL database (server)

pS-gettext-1.05_1

Message handling functions

perl-5.8.8 Practical Extraction and Report Language
php5-5.2.0 PHP Scripting Language (Apache Module and CLI)
php5-gd-5.2.0 The gd shared extension for php

php5-mysql-5.2.0

The mysql shared extension for php

pkg-config-0.21

A utility to retrieve information about installed libraries

png-1.2.14

Library for manipulating PNG images

10
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t1lib-5.1.0 1,1 A Type 1 Rasterizer Library for UNIX/X11

xorg-libraries-6.9.0 1 X11 libraries and headers from X.Org

Proiectarea aplicatiei a inclus alegerea limbajului de programare (ales in faza initiala de
dezvoltare a modulelor aplicatiei ca fiind PHP - un limbaj de programare modern, cu conectivitate la
baze de date si platforma web si suport de programare obiectuald si pe componente [ Yang M-J, Chang
W-C, LuoW-J, Hsu S-P, Yarn K-F, Cheng T-C, Yang P-C. A user-friendly web content management
system. 3rd International Conference on Innovative Computing Information and Control, ICICIC'08,
2008, art. no. 4603556] [Zuberbuhler B, Galloway P, Reddy A, Saldana M, Gale R. A web-based
information system for management and analysis of patient data after refractive eye surgery. Computer
Methods and Programs in Biomedicine 2007;88(3):210-216.], si cu o portabilitate ridicatd necesitand
compilare internd inaintea executiei direct din codul sursd). Un alt avantaj al PHP-ului este repreyentat
de abilitatea de imbinare a avantajelor programarii in multe limbaje de programare (Pascal, C, Basic,
Fortran, Java si JavaScript) imprumutand de la acestea de asemenea foarte multe elemente de stil de
programare, sintaxa functii si proceduri. Un alt avantaj care a determinat alegerea PHP drept limbaj de
programare a constituit-o platforma de tipuri de date a acestuia extrem de flexibild, asemandtoare cu
tipul de datd Variant in limbajele de programare vizuale; din acest punct de vedere se poate spune ca
practic toate tipurile de data utilizator sunt tip Variant in PHP iar operatiile pe tipurile de data definite
de utilizator au o sintaxd si o usurinta de exprimat dintre cele mai mari, din acest punct de vedere
apropiindu-se de Perl si Pyton. Limbajul de programare ales a fost PHP® iar ca si sever Apache®.
Pentru stocarea si managementul datelor s-a ales Data Bank Managing System MySQL®. Aceasta
triadd si-a dovedit abilitatile in multe aplicatii, inclusiv medicale:

+ [Crocco LG, Brondi GDO, Soares ATC, Felipe JC, Evison MP, Guimardaes MA. LAF 1.0:
Establishment of a computerized system for laboratories of forensic anthropology. Medicina
2008;41(1):12-16]

+ [Lamarca R. The free range. Mechanical Engineering 2006;128(3):26-29]

+ [J1 W, Yang Z, Shunren X, Yong Y. A web-based examination system based on PHP+MySQL.
Annual International Conference of the IEEE Engineering in Medicine and Biology - Proceedings
2005;1617076:2882-2885]

+ [Fokkema IFAC, Den Dunnen JT, Taschner PEM. LOVD: Easy creation of a locus-specific
sequence variation database using an "LSDB-in-a-Box" approach. Human Mutation
2005;26(2):63-68]

+ [Bolboaca S, Jantschi L, Denes C, Cadariu AA. Skeletal maturity assessment client-server

application. Rentgenologiya i Radiologiya 2005;44(3):189-193]
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+ [Jéantschi L, Stoenoiu CE, Bolboaca SD. Linking assessment to e-learning in microbiology and
toxicology for undergraduate students. EUROCON 2007 - The International Conference on
Computer as a Tool 2007;4400369:2447-2452]

+ [Jantschi L, Bolboacd SD, Marta MM, Laszlo A. E-Learning and e-evaluation: A case study.
Conference on Human System Interaction, HSI 2008, 2008;4581552:840-845].

Proiectarea aplicatiei a inclus transformarea modularizarii, obiectualizare §i transpunerea
procedurilor si functiilor de calcul in metode construite in clase. Clasele au fost definite si utilizate n
sistemul dinamic de alocare a memoriei.

Implementarea aplicatiei a inclus separarea codului sursd pe componente de lucru, rezultdnd
astfel o serie de 8 aplicatii independente care folosesc fiecare una sau mai multe dintre clasele definite
(au fost definite si implementate 7 clase). Fiecare aplicatie are caracter puternic de independenta fata
de celelalte, introducandu-se in codul sursa al acestor secvente de testare a stadiului de dezvoltare a
bazei de date, pentru asistarea utilizatorului in executie, astfel incat apelul unei aplicatii s nu fie
posibil decat dupa ce cele care sunt necesare a fi executate inainte sa fi fost executate, iar apelul unei
aplicatii sa poata fi facut de oricate ori (pentru a permite refacerea unor calcule, de exemplu necesare
la addugarea unei noi molecule in set, sau pentru efectuarea de predictii asupra moleculelor care nu au
fost incluse in setul de invatare).

Pentru realizarea sistemului online propus a fost necesara contruirea de baze de date care sd stocheze

investigatiile structura-activitate efectuate.

S-a ales varianta stocarii acestor informatii pe un server din reteaua locala a serverului

193.226.7.211 (172.27.211.1), si anume pe calculatorul cu IP-ul 172.27.211.5 (vezi Figura 1).

Address @ htkpeffvl. academicdirect, orgf/phpMyadminginde:. php?lang=en-iso-5859- 1 &server=2&rcollation_connection=latin1_swedish_ci

Go.:gh: Gl v Go ¢ 52 E - ﬂ? Bookmarks~ @129 blocked ":,5/’ Check + % Autolink - | s Send tow
at 2] | 8 Server: 211.5 - sensors b (& Database: MDFV » & Table: _mifv

T — Browse Structure SOL  Search Insert Export Operations Empty Drop

MDFV (13) he Field  Type Collation Attributes Null Default Extra Action
O id higint(20) Mo auto_increment | @ | X T
[ | name varchar(@) latin1_swedish_ci Ma 7| X

MDFY 1t Check Al / Uncheck Al With selected: @ X

B 31aa_ mp

S giaa_da;: oo Print view  FEPropose table structure @

aa_rndry o+ . . .

B 3100 prop FiAdd |1 field(s) @ At End of Table O At Beginning of Table O After [id v

B 3iaa_gsar

B rad ealieEE e Indawaes (7 [T [ S T B B

Figura 1. Baza de date

A fost generatd tabela *_mdfv’ care contine toate denumirile posibile ale descriptorilor rezultati

in urma impelmentarii modulelor.
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Denumirile primilor 2940 de descriptori din baza de date sunt:

TCIAADI
TCJAAfDR
TCJAADL
TCIAAfAI
TCIAAfdR
TCIAAfIL
TCIAAFDI
TCJAAFDR
TCJAAFDL
TCIAAFdI
TCJAAFdR
TCJAAFJL
TCJAACDI
TCJAACDR
TCJAACDL
TCIAAcdI
TCIAAcdR
TCIAAcdL
TCIAACDI
TCJAACDR
TCJAACDL
TCIAACAI
TCJAACAR
TCIAACAL
TCIAApDI
TCJAApDR
TCJAApDL
TCIAApdI
TCIAApdR
TCIAApdL
TCIAAPDI
TCJAAPDR
TCJAAPDL
TCIAAPAI
TCIAAPAR
TCJAAPJL
TCJAAaDI
TCJAAaDR
TCJAAaDL
TCJAAadl
TCIAAadR
TCIAAadL
TCJAAADI
TCJAAADR
TCJAAADL
TCIAAAI
TCIAAAJR
TCIAAAJL
TCIAAIDI
TCJAAIDR
TCJAAIDL
TCIAAidI
TCIAAidR
TCIAAIdL
TCIJAAIDI
TCIAAIDR
TCIAAIDL
TCIAAIdI
TCIAAIdR
TCIAAIAL
TCJAafDI
TCJAafDR
TCJAafDL
TCIAafdl
TCJAafdR

TCJAafdL
TCJAaFDI
TCJAaFDR
TCJAaFDL
TCJAaFdI
TCJAaFdR
TCJAaFdL
TCJAacDI
TCJAacDR
TCJAacDL
TCJAacdl
TCJAacdR
TCJAacdL
TCJAaCDI
TCJAaCDR
TCJAaCDL
TCJAaCdl
TCJAaCdR
TCJAaCdL
TCJAapDI
TCJAapDR
TCJAapDL
TCJAapdl
TCJAapdR
TCJAapdL
TCJAaPDI
TCJAaPDR
TCJAaPDL
TCJAaPdI
TCJAaPdR
TCJAaPdL
TCJAaaDI
TCJAaaDR
TCJAaaDL
TCJAaadl
TCJAaadR
TCJAaadL
TCJAaADI
TCJAaADR
TCJAaADL
TCJAaAdI
TCJAaAdR
TCJAaAdL
TCJAaiDI
TCJAaiDR
TCJAaiDL
TCJAaidl
TCJAaidR
TCJAaidL
TCJAaIDI
TCJAalDR
TCJAaIDL
TCJAaldl
TCJAaldR
TCJAaldL
TCJAIfDI
TCJAIfDR
TCJAIfDL
TCIAIfdI
TCIJAIfdR
TCIAIfdL
TCJAIFDI
TCJAIFDR
TCJAIFDL
TCJAIFdI

TCIAIFdR
TCIAIFdL
TCJAIcDI
TCJAIcDR
TCJAIcDL
TCIAIcdl
TCIAIcdR
TCIAIcdL
TCJAICDI
TCJAICDR
TCJAICDL
TCIAICdI
TCIAICAR
TCIAICAL
TCIAIpDI
TCIJAIpDR
TCIAIpDL
TCIAIpdI
TCJAIpdR
TCJAIpdL
TCIJAIPDI
TCIAIPDR
TCIAIPDL
TCIAIPAI
TCIAIPAR
TCIAIPAL
TCIAIaDI
TCJAIaDR
TCJAIaDL
TCIAladl
TCIAladR
TCIATadL
TCIAIADI
TCJAIADR
TCJAIADL
TCIAIAdI
TCIAIAdR
TCIAIAdL
TCIAIDI
TCIATiDR
TCIATiDL
TCIALidI
TCIATdR
TCJATL
TCIAIIDI
TCIJAIIDR
TCIAIIDL
TCIAIIdI
TCIATIR
TCIAIIAL
TCIAifDI
TCJAIfDR
TCJAIfDL
TCIAifdI
TCIAifdR
TCIAifdL
TCIAIFDI
TCIJAiFDR
TCJAIFDL
TCIAIFdI
TCJAiFdR
TCJAIFdL
TCJAicDI
TCJAicDR
TCJAicDL

TCIAicdI
TCJAicdR
TCJAicdL
TCJAICDI
TCIJAICDR
TCJAICDL
TCIAICdI
TCJAICAR
TCIAICIL
TCIAipDI
TCJAipDR
TCJAipDL
TCIAipdl
TCJAipdR
TCIAipdL
TCIAiPDI
TCJAiPDR
TCJAIiPDL
TCIAiPdI
TCJAIPdR
TCJAIPAL
TCIAiaDI
TCJAiaDR
TCJAiaDL
TCIAiadI
TCJAiadR
TCJAiadL
TCJAiADI
TCJAIADR
TCIAIADL
TCIAIAdI
TCIAiAdR
TCIAIAdL
TCIAiiDI
TCIAiiDR
TCJAiiDL
TCIAiidI
TCIAiidR
TCIAiidL
TCIAIIDI
TCIAIIDR
TCJAIIDL
TCIAIIdI
TCJAiIdR
TCJAildL
TCIAFDI
TCIAFfDR
TCIAFfDL
TCIAFfdI
TCIAFfdR
TCIAFfdL
TCJAFFDI
TCJAFFDR
TCJAFFDL
TCIAFFdI
TCIAFFdR
TCIAFFAL
TCIAFcDI
TCJAFcDR
TCIAFcDL
TCJAFcdI
TCJAFcdR
TCJAFcdL
TCIAFCDI
TCIAFCDR

TCJAFCDL
TCIAFCdI
TCJAFCAR
TCIAFCAL
TCIAFpDI
TCIAFpDR
TCIAFpDL
TCIAFpdI
TCIAFpdR
TCIAFpdL
TCIAFPDI
TCJAFPDR
TCIAFPDL
TCIAFPdI
TCIAFPAR
TCIAFPAL
TCJAFaDI
TCJAFaDR
TCJAFaDL
TCJAFadl
TCJAFadR
TCJAFadL
TCIAFADI
TCIAFADR
TCIAFADL
TCIAFAdI
TCJAFAdR
TCJAFAdL
TCIAFiDI
TCIAFiDR
TCIAFiDL
TCIAFidI
TCIAFidR
TCIAFidL
TCIAFIDI
TCIAFIDR
TCIAFIDL
TCIAFIdI
TCIAFIdR
TCIAFIAL
TCIAP{DI
TCIAPfDR
TCIAPDL
TCIAPfdI
TCIAPfdR
TCIAPfAL
TCIAPFDI
TCIAPFDR
TCIAPFDL
TCIAPFdI
TCIAPFdR
TCIAPFdL
TCIAPcDI
TCIAPcDR
TCIAPcDL
TCIAPcdI
TCIAPcdR
TCIAPcdL
TCIAPCDI
TCIAPCDR
TCJAPCDL
TCIAPCdI
TCIAPCAR
TCIAPCAL
TCIAPpDI

TCIAPpDR
TCIAPpDL
TCIAPpdI
TCIAPpdR
TCIAPpdL
TCIAPPDI
TCIAPPDR
TCIAPPDL
TCIAPPI
TCIAPPdR
TCIAPPAL
TCIAPaDI
TCIAPaDR
TCIAPaDL
TCIAPadI
TCIAPadR
TCIAPadL
TCIAPADI
TCJAPADR
TCJAPADL
TCIAPAI
TCIAPAdR
TCIAPAAL
TCIAPiDI
TCIAPiDR
TCIAPiDL
TCIAPidI
TCIAPidR
TCIAPidL
TCIAPIDI
TCIAPIDR
TCIAPIDL
TCIAPIAI
TCIAPIAR
TCIAPIL
TCIACDI
TCJACDR
TCIACIDL
TCIACKI
TCIACfdR
TCIACFAL
TCIACFDI
TCJACFDR
TCJACFDL
TCIACFdI
TCJIACFdR
TCIACFAL
TCIACcDI
TCIACCcDR
TCJACcDL
TCJACcdI
TCJACcdR
TCJACcdL
TCJACCDI
TCJACCDR
TCJACCDL
TCIACCAI
TCIACCAR
TCJACCAL
TCIACpDI
TCJACpDR
TCJACpDL
TCIACpdI
TCIACpdR

TCIACpdL

TCJACPDI
TCJACPDR
TCJACPDL
TCJACPdI
TCJACPdR
TCJACPAL
TCJACaDI
TCJACaDR
TCJACaDL
TCJACadl
TCJACadR
TCJACadL
TCJACADI
TCJACADR
TCJACADL
TCJACAdI
TCJACAdR
TCJACAdL
TCJACIDI
TCJACiDR
TCJACIDL
TCJACidI
TCJACidR
TCJACidL
TCJACIDI
TCJACIDR
TCJACIDL
TCJACIdI
TCJACIdR
TCJACIAL
TCJaAfDI
TCJaAfDR
TCJaAfDL
TCJaAfdl
TCJaAfdR
TCJaAfdL
TCJaAFDI
TCJaAFDR
TCJaAFDL
TCJaAFdI
TCJaAFdR
TCJaAFdL
TCJaAcDI
TCJaAcDR
TCJaAcDL
TCJaAcdl
TCJaAcdR
TCJaAcdL
TCJaACDI
TCJaACDR
TCJaACDL
TCJaACdI
TCJaACdR
TCJaACdL
TCJaApDI
TCJaApDR
TCJaApDL
TCJaApdl
TCJaApdR
TCJaApdL
TCJaAPDI
TCJaAPDR
TCJaAPDL
TCJaAPdI
TCJaAPdR

TCJaAPdL
TCJaAaDI
TCJaAaDR
TCJaAaDL
TCJaAadl
TCJaAadR
TCJaAadL
TCJaAADI
TCJaAADR
TCJaAADL
TCJaAAdI
TCJaAAdR
TCJaAAdL
TCJaAiDI
TCJaAiDR
TCJaAiDL
TCJaAidl
TCJaAidR
TCJaAidL
TCJaAIDI
TCJaAIDR
TCJaAIDL
TCJaAldl
TCJaAIdR
TCJaAldL
TCJaafDI
TCJaafDR
TClJaafDL
TClJaafdl
TCJaafdR
TCJaafdL
TCJaaFDI
TCJaaFDR
TCJaaFDL
TCJaaFdI
TCJaaFdR
TCJaaFdL
TCJaacDI
TCJaacDR
TCJaacDL
TCJaacdl
TCJaacdR
TCJaacdL
TCJaaCDI
TCJaaCDR
TCJaaCDL
TCJaaCdl
TCJaaCdR
TCJaaCdL
TCJaapDI
TCJaapDR
TCJaapDL
TCJaapdl
TCJaapdR
TCJaapdL
TCJaaPDI
TCJaaPDR
TCJaaPDL
TCJaaPdI
TCJaaPdR
TCJaaPdL
TCJaaaDI
TCJaaaDR
TCJaaaDL
TCJaaadl
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TCJaaadR TCJalAdL TCJailDI TCJaPfDR TCJaCFDL TCJIAcdI TCJIaCdR TCJIIpdL
TClJaaadL TCJaliDI TCJailDR TCJaPfDL TCJaCFdl TCJIAcdR TCJIaCdL TCJIIPDI
TCJaaADI TCJaliDR TCJailDL TCJaPfdl TCJaCFdR TCJIAcdL TCJlapDI TCJIIPDR
TCJaaADR TCJaliDL TClJaildl TCJaPfdR TCJaCFdL TCJIACDI TCJlapDR TCJIIPDL
TCJaaADL TCJalidl TClJaildR TCJaPfdL TCJaCcDI TCJIACDR TCJlapDL TCJIIPdI
TClJaaAdl TClJalidR TCJaildL TCJaPFDI TCJaCcDR TCJIACDL TCJlapdl TCJIIPdR
TCJaaAdR TCJalidL TCJaFfDI TCJaPFDR TCJaCcDL TCIIACAI TCJlapdR TCJIIPAL
TCJaaAdL TCJalIDI TCJaFfDR TCJaPFDL TCJaCedl TCJIACdR TCJlapdL TCJIIaDI
TClJaaiDI TCJalIDR TCJaFfDL TCJaPFdI TCJaCcdR TCJIACAL TCJlaPDI TCJIIaDR
TCJaaiDR TCJalIDL TCJaFfdl TCJaPFdR TCJaCcdL TCJIApDI TCJIaPDR TCJIlaDL
TClJaaiDL TClJalldl TCJaFfdR TCJaPFdL TCJaCCDI TCJIApDR TCJIaPDL TCJIladl
TClJaaidl TCJalldR TCJaFfdL TCJaPcDI TCJaCCDR TCJIApDL TCJIaPdI TCJIladR
TClJaaidR TCJalldL TCJaFFDI TCJaPcDR TCJaCCDL TCIIApdI TCJIaPdR TCJIladL
TClJaaidL TClaifDI TCJaFFDR TCJaPcDL TCJaCCdl TCJIApdR TCJlaPdL TCJIIADI
TClJaalDI TCJaifDR TCJaFFDL TCJaPcdl TCJaCCdR TCJIApdL TCJlaaDI TCJIIADR
TCJaalDR TCJaifDL TCJaFFdI TCJaPcdR TCJaCCdL TCJIAPDI TCJlaaDR TCJIIADL
TCJaalDL TCJaifdl TCJaFFdR TCJaPcdL TCJaCpDI TCJIAPDR TCJlaaDL TCJIIIAdI
TClJaaldl TCJaifdR TCJaFFdL TCJaPCDI TCJaCpDR TCJIAPDL TCJlaadl TCJIIAdR
TClJaaldR TClJaifdL TCJaFcDI TCJaPCDR TCJaCpDL TCJIAPdI TCJlaadR TCJIIAdL
TClJaaldL TCJaiFDI TCJaFcDR TCJaPCDL TCJaCpdl TCJIAPdR TCJlaadL TCJIIiDI
TClJalfDI TCJaiFDR TCJaFcDL TCJaPCdl TCJaCpdR TCJIAPAL TCJlaADI TCJIIiIDR
TCJalfDR TCJaiFDL TCJaFcdl TCJaPCdR TCJaCpdL TCJIAaDI TCJIaADR TCJIIiDL
TCJalfDL TClaiFdI TCJaFcdR TCJaPCdL TCJaCPDI TCJIAaDR TCJIaADL TCJIIidI
TClJalfdl TCJaiFdR TCJaFcdL TCJaPpDI TCJaCPDR TCJIAaDL TCJlaAdl TCIJIIidR
TCJalfdR TCJaiFdL TCJaFCDI TCJaPpDR TCJaCPDL TCJIAadl TCJlaAdR TCJIIidL
TClJalfdL TClJaicDI TCJaFCDR TCJaPpDL TCJaCPdI TCJIAadR TCJlaAdL TCJIIDI
TCJalFDI TCJaicDR TCJaFCDL TCJaPpdl TCJaCPdR TCJIAadL TCJlaiDI TCJIIIDR
TCJalFDR TCJaicDL TCJaFCdl TCJaPpdR TCJaCPdL TCJIAADI TCJIaiDR TCJIIIDL
TCJalFDL TClJaicdl TCJaFCdR TCJaPpdL TCJaCaDI TCJIAADR TCJlaiDL TCJIIdI
TCJalFdI TClJaicdR TCJaFCdL TCJaPPDI TCJaCaDR TCJIAADL TCJlaidl TCJIIIdR
TCJalFdR TClJaicdL TCJaFpDI TCJaPPDR TCJaCaDL TCJIAAdI TCJIaidR TCJIIIdL
TClJalFdL TCJaiCDI TCJaFpDR TCJaPPDL TCJaCadl TCIIAAdR TCllaidL TCIIifDI
TClJalcDI TCJaiCDR TCJaFpDL TCJaPPdI TCJaCadR TCIIAAdL TCJIalDI TCIJIifDR
TClJalcDR TCJaiCDL TCJaFpdl TCJaPPdR TCJaCadL TCJIAIDI TCJIaIDR TCJLifDL
TCJalcDL TCJaiCdl TCJaFpdR TCJaPPdL TCJaCADI TCJIAIDR TCJIaIDL TCJIfdI
TClalcdl TCJaiCdR TCJaFpdL TCJaPaDI TCJaCADR TCJIAIDL TCJIaldl TCJILifdR
TClJalcdR TCJaiCdL TCJaFPDI TCJaPaDR TCJaCADL TCJIAidL TCJIaldR TCJILifdL
TClJaledL TClaipDI TCJaFPDR TCJaPaDL TCJaCAdI TCJIAiIdR TCJlaldL TCJIiFDI
TCJalCDI TClJaipDR TCJaFPDL TCJaPadl TCJaCAdR TCJIAIdL TCIII{DI TCJIiFDR
TCJalCDR TCJaipDL TCJaFPdI TCJaPadR TCJaCAdL TCJIAIDI TCJIIfDR TCIIiFDL
TCJalCDL TClJaipdl TCJaFPdR TCJaPadL TCJaCiDI TCJIAIDR TCIIIfDL TCIIFdI
TCJalCdl TClJaipdR TCJaFPdL TCJaPADI TCJaCiDR TCJIAIDL TCJIIfdI TCJIiFdR
TCJalCdR TCJaipdL TCJaFaDI TCJaPADR TCJaCiDL TCJIIAIdI TCJIIfdR TCJIiFdL
TCJalCdL TCJaiPDI TCJaFaDR TCJaPADL TCJaCidl TCJIAIdR TCJIIfdL TClJlicDI
TClJalpDI TCJaiPDR TCJaFaDL TCJaPAdI TCJaCidR TCJIAIAL TCJIIFDI TCJlicDR
TCJalpDR TCJaiPDL TCJaFadl TCJaPAdR TCJaCidL TCJlafDI TCJIIFDR TCJlicDL
TClJalpDL TClJaiPdI TCJaFadR TCJaPAdL TCJaCIDI TCJlafDR TCJIIFDL TCllicdl
TClJalpdl TCJaiPdR TCJaFadL TCJaPiDI TCJaCIDR TCJlafDL TCIIIFdI TCllicdR
TClJalpdR TCJaiPdL TCJaFADI TCJaPiDR TCJaCIDL TClJlafdl TCJIIFdR TCllicdL
TClJalpdL TCJaiaDI TCJaFADR TCJaPiDL TCJaCldI TCJlafdR TCJIIFdL TCJIiCDI
TCJalPDI TCJaiaDR TCJaFADL TCJaPidl TCJaCIdR TCJlatdL TCJIIcDI TCJIiCDR
TCJaIPDR TCJaiaDL TCJaFAdI TCJaPidR TCJaCIdL TCJIaFDI TCJIIcDR TCJIiCDL
TCJalPDL TClJaiadl TCJaFAdR TCJaPidL TCJIA{DI TCJIaFDR TCJIIcDL TCJLCdI
TCJalPdI TClaiadR TCJaFAdL TCJaPIDI TCJIAfDR TCJIaFDL TCJlIcdl TCJIiCdR
TCJalPdR TClJaiadL TCJaFiDI TCJaPIDR TCJIAfDL TCJlaFdI TCJlIcdR TCJIiCdL
TClJalPdL TCJaiADI TCJaFiDR TCJaPIDL TCJIIAfdI TCJlaFdR TCJllcdL TCJlipDI
TClJalaDI TCJaiADR TCJaFiDL TCJaPIdI TCIIAfdR TCJlaFdL TCJIICDI TCJIipDR
TCJalaDR TCJaiADL TCJaFidl TCJaPIdR TCIIAfdL TCJlacDI TCJIICDR TCJlipDL
TCJalaDL TCJaiAdl TCJaFidR TCJaPIdL TCJIAFDI TCJlacDR TCJIICDL TCJlipdl
TClJaladl TCJaiAdR TCJaFidL TCJaCfDI TCJIAFDR TCJlacDL TCJIICdI TCJlipdR
TClJaladR TCJaiAdL TCJaFIDI TCJaCfDR TCJIAFDL TCJlacdl TCJIICdR TCJlipdL
TClJaladL TCJaiiDI TCJaFIDR TCJaCfDL TCJIAFdI TCJlacdR TCJIICAL TCJIiPDI
TCJalADI TCJaiiDR TCJaFIDL TCJaCfdl TCJIAFdR TCJlacdL TCJIIpDI TCJIiPDR
TCJalADR TClJaiiDL TCJaFIdI TCJaCfdR TCJIAFdL TCJIaCDI TCJIIpDR TCJIiPDL
TCJalADL TCJaiidl TCJaFIdR TCJaCfdL TCJIAcDI TCJIaCDR TCJIIpDL TCJIiPdI
TCJalAdI TCJaiidR TCJaFIdL TCJaCFDI TCJIAcDR TCJIaCDL TCJIIpdI TCJIiPdR
TCJalAdR TCJaiidL TCJaPfDI TCJaCFDR TCJIAcDL TCJlaCdl TCJIIpdR TCJIiPdL
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TClJliaDI TCJIFADR TCJIPiDL TCJICIdI TCJiafdR TCJiIFdL TCJiiCDI TCJiFpDR
TClJliaDR TCJIFADL TCJIPidI TCJICIdR TClJiafdL TClJilcDI TCJiiCDR TCJiFpDL
TCJliaDL TCJIFAdI TCJIPidR TCJICIdL TClJiaFDI TCJilcDR TCJiiCDL TCJiFpdl
TClJliadl TCJIFAdR TCJIPidL TCJiAfDI TCJiaFDR TCJilcDL TCJiiCdl TCJiFpdR
TClJliadR TCJIFAdL TCJIPIDI TCJIAfDR TCJiaFDL TClilcdl TCJiiCdR TCJiFpdL
TClJliadL TCIJIFiDI TCJIPIDR TCJiAfDL TClJiaFdI TClJilcdR TCJiiCdL TCJiFPDI
TCIIADI TCJIFiDR TCJIPIDL TCJiAfdI TCJiaFdR TClilcdL TCliipDI TCJiIFPDR
TCIIIADR TCJIFiDL TCJIPIdI TCJiAfdR TCJiaFdL TCJiICDI TCJiipDR TCJiFPDL
TCJIIADL TCJIFidI TCJIPIdR TCJIAfdL TClJiacDI TCJiIICDR TCJiipDL TCJiFPdI
TCJLAdI TCJIFidR TCJIPIdL TCJiAFDI TCJiacDR TCJiIICDL TCliipdl TCJiFPdR
TCJIiAdR TCJIFidL TCJICIDI TCJIAFDR TCJiacDL TCJiICdI TClJiipdR TCJiFPdL
TCJLAdL TCJIFIDI TCJICfDR TCJIAFDL TClJiacdl TCJiIICdR TClJiipdL TCJiFaDI
TCJILiiDI TCJIFIDR TCJICfDL TCJiAFdI TClJiacdR TCJiICdL TCJiiPDI TCJiFaDR
TCIJILiiDR TCJIFIDL TCJICdI TCJiAFdR TClJiacdL TClJilpDI TCJiiPDR TCJiFaDL
TCIIiiDL TCJIFIdI TCJICfdR TCJiAFdL TCJiaCDI TCJilpDR TCJiiPDL TCJiFadl
TCITiidI TCJIFIdR TCJICfdL TCJiAcDI TCJiaCDR TCJilpDL TClJiiPdI TCJiFadR
TCJILiidR TCJIFIdL TCJICFDI TCJiAcDR TCJiaCDL TClJilpdl TCJiiPdR TCJiFadL
TCJLidL TCJIPfDI TCJICFDR TCJiAcDL TCJiaCdl TCJilpdR TCJiiPdL TCJiFADI
TCJLIDI TCJIPfDR TCJICFDL TCJiAcdl TCJiaCdR TClJilpdL TClJiiaDI TCJiFADR
TCJLIDR TCJIPfDL TCJICFdI TCJiAcdR TCJiaCdL TCJiIPDI TClJiiaDR TCJiIFADL
TCJLIDL TCJIPfdI TCJICFdR TCJiAcdL TClJiapDI TCJiIIPDR TClJiiaDL TCJiFAdI
TCIJIIdI TCJIPfdR TCJICFdL TCJIACDI TCJiapDR TCJiIIPDL TCliiadl TCJiIFAdR
TCIJILIdR TCJIPfdL TCJICcDI TCJIACDR TClJiapDL TCJiIPdI TClJiiadR TCJiFAdL
TCILIdL TCJIPFDI TCJICcDR TCJIACDL TClJiapdl TCJiIPdR TCliiadL TCJiFiDI
TCIIFfDI TCJIPFDR TCJICcDL TCJiACdI TClJiapdR TCJiIPdL TCJiiADI TCJiFiDR
TCJIFfDR TCJIPFDL TCJICcdI TCJiIACdR TClJiapdL TCJilaDI TCJiiADR TCJiFiDL
TCJIFfDL TCJIPFdI TCJICcdR TCJIACdL TCJiaPDI TCJilaDR TCJiiADL TCJiFidI
TCIJIFfdl TCJIPFdR TCJICcdL TCJiApDI TCJiaPDR TCJilaDL TCJiiAdI TCJiFidR
TCJIFfdR TCJIPFdL TCJICCDI TCJiApDR TCJiaPDL TCJiladl TCJiiAdR TCJiFidL
TCIJIFfdL TCJIPcDI TCJICCDR TCJiApDL TCJiaPdI TClJiladR TCJiiAdL TCIJiFIDI
TCIJIFFDI TCJIPcDR TCJICCDL TCJiApdl TCJiaPdR TClJiladL TClJiiiDI TCJiFIDR
TCJIFFDR TCJIPcDL TCJICCdI TCJiApdR TCJiaPdL TCJiIADI TClJiiiDR TCJiFIDL
TCJIFFDL TCJIPcdI TCJICCdR TCJiApdL TClJiaaDI TCJIIADR TClJiiiDL TCJiFIdI
TCIJIFFdI TCJIPcdR TCJICCdL TCJiAPDI TCJiaaDR TCJiIIADL TCliiidl TCJiFIdR
TCJIFFdR TCJIPcdL TCJICpDI TCJiIAPDR TCJiaaDL TCJiIAdI TCJiiidR TCJiFIdL
TCJIFFdL TCJIPCDI TCJICpDR TCJiIAPDL TClJiaadl TCJiIIAdR TClJiiidL TCJiPfDI
TCJIFcDI TCJIPCDR TCJICpDL TCJiAPdI TCJiaadR TCJiIAdL TCJiilDI TCJiPfDR
TCJIFcDR TCJIPCDL TCJICpdI TCJiAPdR TClJiaadL TCJiliDI TCJiilIDR TCJiPfDL
TCJIFcDL TCIIPCdI TCJICpdR TCJiAPdL TCJiaADI TCJiliDR TCJiiIDL TCJiPfdl
TCJIFcdl TCJIPCdR TCJICpdL TCJiAaDI TCJiaADR TCJiliDL TCliildl TCJiPfdR
TCJIFcdR TCJIPCAL TCJICPDI TCJiAaDR TCJiaADL TCJilidl TClJiildR TCJiPfdL
TCJIFcdL TCJIPpDI TCJICPDR TCJiAaDL TCJiaAdl TCJilidR TCJiildL TCJiPFDI
TCJIFCDI TCJIPpDR TCJICPDL TCJiAadl TCJiaAdR TCJilidL TCJiFfDI TCJiPFDR
TCJIFCDR TCJIPpDL TCJICPdI TCJiAadR TCJiaAdL TCJiIIDI TCJiFfDR TCJiPFDL
TCJIFCDL TCJIPpdI TCJICPdR TCJiAadL TCJiaiDI TCIJIIIDR TCJiFfDL TCJiPFdI
TCIIFCdI TCJIPpdR TCJICPdL TCJIAADI TCJiaiDR TCJilIDL TCJiFfdl TCJiPFdR
TCIIFCdR TCJIPpdL TCJICaDI TCJIAADR TClJiaiDL TCIJilldI TCJiFfdR TCJiPFdL
TCIJIFCdL TCJIPPDI TCJICaDR TCJiIAADL TCliaidl TCJilldR TCJiFfdL TCJiPcDI
TCJIFpDI TCJIPPDR TCJICaDL TCJiAAdI TCliaidR TCJilldL TCJiFFDI TCJiPcDR
TCJIFpDR TCJIPPDL TCJICadl TCJIAAdR TCJiaidL TCJiifDI TCJiIFFDR TCJiPcDL
TCJIFpDL TCJIPPdI TCJICadR TCJiIAAdL TClJialDI TCJiifDR TCJiIFFDL TCJiPcdl
TCJIFpdl TCJIPPdR TCJICadL TCJiAiDI TCJiaIDR TCJiifDL TCJiFFdI TCJiPcdR
TCJIFpdR TCJIPPAL TCJICADI TCJiAiDR TCJialDL TCJiifdl TCJiFFdR TCJiPcdL
TCJIFpdL TCJIPaDI TCJICADR TCJiAiDL TCJialdl TCJiifdR TCJiFFdL TCJiPCDI
TCIJIFPDI TCJIPaDR TCJICADL TCJiAidI TClJialdR TClJiifdL TCJiFcDI TCJiPCDR
TCIJIFPDR TCJIPaDL TCJICAdI TCJiAidR TClJialdL TCJiiFDI TCJiFcDR TCJiPCDL
TCJIFPDL TCJIPadl TCJICAdR TCJiAidL TCJiIfDI TCJiiFDR TCJiFcDL TCJiPCdI
TCIIFPdI TCJIPadR TCJICAdAL TCJiAIDI TCIJIIfDR TCJiiFDL TCJiFcdl TCJiPCdR
TCJIFPdR TCJIPadL TCJICiDI TCJIAIDR TCJiIfDL TCJiiFdI TCJiFcdR TCJiPCdL
TCJIFPAL TCJIPADI TCJICiDR TCJiAIDL TCJilfdl TCJiiFdR TCJiFcdL TCJiPpDI
TCJIFaDI TCJIPADR TCJICiDL TCJiAIdI TCIJilfdR TCJiiFdL TCJiFCDI TCJiPpDR
TCJIFaDR TCJIPADL TCJICidI TCJiAIdR TCJilfdL TClJiicDI TCJiIFCDR TCJiPpDL
TCJIFaDL TCJIPAdI TCJICidR TCJiAIdL TCJIFDI TCJiicDR TCJiIFCDL TCJiPpdl
TCJIFadl TCJIPAdR TCJICidL TClJiafDI TCJIIFDR TClJiicDL TCJiFCdI TCJiPpdR
TCJIFadR TCJIPAAL TCJICIDI TCliafDR TCJIIFDL TCliicdl TCJiFCdR TCJiPpdL
TCJIFadL TCJIPiDI TCJICIDR TCliafDL TCIJIFdI TCliicdR TCJiFCdL TCJiPPDI
TCJIFADI TCJIPiDR TCJICIDL TCJiafdl TCJiIFdR TClJiicdL TCJiFpDI TCJiPPDR
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TCJiPPDL TCJiCadl TCJFAAdR TCJFaidL TCJFifDI TCJFFFDR TCJFPcDL TCJFCCdI
TCJiPPdI TCJiCadR TCJFAAdL TCJFalDI TCJFifDR TCJFFFDL TCJFPcdl TCJFCCdR
TCJiPPdR TCJiCadL TCJFAiDI TCJFalDR TCJFifDL TCJFFFdI TCJFPcdR TCJFCCdL
TCJiPPdL TCJiCADI TCJFAIDR TCJFalDL TCJFifdl TCJFFFdR TCJFPcdL TCJFCpDI
TClJiPaDI TCJICADR TCJFAIDL TCJFaldl TCJFifdR TCJFFFdL TCJFPCDI TCJFCpDR
TCJiPaDR TCJiCADL TCJFAidI TCJFaldR TCJFifdL TCJFFcDI TCJFPCDR TCJFCpDL
TClJiPaDL TCJiCAdI TCJFAidR TCJFaldL TCJFiFDI TCJFFcDR TCJFPCDL TCJFCpdl
TClJiPadl TCJiCAdR TCJFAiIdL TCJFIfDI TCJFiFDR TCJFFcDL TCIFPCdI TCJFCpdR
TClJiPadR TCJiICAdL TCJFAIDI TCJFIfDR TCJFiFDL TCJFFcdl TCJFPCdR TCJFCpdL
TCJiPadL TCJiCiDI TCJFAIDR TCJFIfDL TCJFiFdI TCJFFcdR TCJFPCdL TCJFCPDI
TCJiPADI TCJiCiDR TCJFAIDL TCJIFIfdl TCJFiFdR TCJFFcdL TCJFPpDI TCJFCPDR
TCJiPADR TCJiCiDL TCJFAIdI TCJFIfdR TCJFiFdL TCJFFCDI TCJFPpDR TCJFCPDL
TCJiPADL TCJiCidl TCJFAIdR TCJFIfdL TCJFicDI TCJFFCDR TCJFPpDL TCJFCPdI
TCJiPAdI TCJiCidR TCJFAIAL TCJFIFDI TCJFicDR TCJFFCDL TCJFPpdl TCJFCPdR
TCJiPAdR TCJiCidL TCJFafDI TCJFIFDR TCJFicDL TCJIFFCdI TCJFPpdR TCJFCPdAL
TCJiPAdL TCJiCIDI TCJFafDR TCJFIFDL TCJFicdl TCJFFCdR TCJFPpdL TCJFCaDI
TCJiPiDI TCJiCIDR TCJFafDL TCJFIFdI TCJFicdR TCJFFCdL TCJFPPDI TCJFCaDR
TCJiPiDR TCJiCIDL TCJFafdl TCJFIFdR TCJFicdL TCJFFpDI TCJFPPDR TCJFCaDL
TCJiPiDL TCJiCIdI TCJFafdR TCJFIFdL TCJFiCDI TCJFFpDR TCJFPPDL TCJFCadl
TCJiPidI TCJiCIdR TCJFafdL TCJFIcDI TCJFiCDR TCJFFpDL TCJFPPdI TCJFCadR
TCJiPidR TCJiCIdL TCJFaFDI TCJFIcDR TCJFiCDL TCJFFpdl TCJFPPdR TCJFCadL
TCJiPidL TCJFAfDI TCJFaFDR TCJFIcDL TCJFiCdl TCJFFpdR TCJFPPAL TCJFCADI
TCIJiPIDI TCJFAfDR TCJFaFDL TCJFlcdl TCJFiCdR TCJFFpdL TCJFPaDI TCJFCADR
TCIJiPIDR TCJFAfDL TCJFaFdI TCJFIcdR TCJFiCdL TCJFFPDI TCJFPaDR TCJFCADL
TCIJiPIDL TCIFAfdI TCJFaFdR TCJFIcdL TCJFipDI TCJFFPDR TCJFPaDL TCJFCAdI
TCJiPldI TCJFAfdR TCJFaFdL TCJFICDI TCJFipDR TCJFFPDL TCJFPadl TCJFCAdR
TCJiPIdR TCJFAfdL TCJFacDI TCJFICDR TCJFipDL TCJFFPdI TCJFPadR TCJFCAdL
TCJiPIdL TCJFAFDI TCJFacDR TCJFICDL TCJFipdl TCJFFPdR TCJFPadL TCJFCiDI
TCJiC{DI TCJFAFDR TCJFacDL TCJFICdI TCJFipdR TCJFFPdL TCJFPADI TCJFCiDR
TCIJiC{DR TCJFAFDL TCJFacdl TCJFICdR TCJFipdL TCJFFaDI TCJFPADR TCJFCiDL
TCIJiCfDL TCJFAFdI TCJFacdR TCJFICdL TCJFiPDI TCJFFaDR TCJFPADL TCJFCidl
TCJiCfdl TCJFAFdR TCJFacdL TCJFIpDI TCJFiPDR TCJFFaDL TCJFPAdI TCJFCidR
TCIJiCfdR TCJFAFdAL TCJFaCDI TCJFIpDR TCJFiPDL TCJFFadl TCJFPAdR TCJFCidL
TCJiCfdL TCJFAcDI TCJFaCDR TCJFIpDL TCJFiPdI TCJFFadR TCJFPAdL TCJFCIDI
TCJiCFDI TCJFAcDR TCJFaCDL TCJFIpdl TCJFiPdR TCJFFadL TCJFPiDI TCJFCIDR
TCJiICFDR TCJFAcDL TCJFaCdl TCJFIpdR TCJFiPdL TCJFFADI TCJFPiDR TCJFCIDL
TCJiCFDL TCJFAcdI TCJFaCdR TCJFIpdL TCJFiaDI TCJFFADR TCJFPiDL TCJFCIdI
TCIJiCFdI TCJFAcdR TCJFaCdL TCJFIPDI TCJFiaDR TCJFFADL TCJFPidl TCJFCIdR
TCJiCFdR TCJFAcdL TCJFapDI TCJFIPDR TCJFiaDL TCJFFAdI TCJFPidR TCJFCIdL
TCIJiCFdL TCJFACDI TCJFapDR TCJFIPDL TCJFiadl TCJFFAdR TCJFPidL TCIPAfDI
TCJiCcDI TCJFACDR TCJFapDL TCJFIPdI TCJFiadR TCJFFAdL TCJFPIDI TCIPAfDR
TCJiCcDR TCJFACDL TCJFapdl TCJFIPdR TCJFiadL TCJFFiDI TCJFPIDR TCJPAfDL
TCJiCcDL TCJFACdI TCJFapdR TCJFIPAL TCJFiADI TCJFFiDR TCJFPIDL TCJPAfdI
TClJiCcdl TCIFACdR TCJFapdL TCJFIaDI TCJFiADR TCJFFiDL TCJFPIdI TCJPAfdR
TCJiCcdR TCJFACAL TCJFaPDI TCJFIaDR TCJFiADL TCJFFidl TCJFPIdR TCJPAfdL
TCJiCcdL TCJFApDI TCJFaPDR TCJFIaDL TCJFiAdI TCJFFidR TCJFPIAL TCJPAFDI
TCJiCCDI TCJFApDR TCJFaPDL TCJFIadl TCJFiAdR TCJFFidL TCJFCIDI TCJPAFDR
TCJiCCDR TCJFApDL TCJFaPdI TCJFladR TCJFiAdL TCJFFIDI TCJFC{DR TCJPAFDL
TCJiCCDL TCIFApdI TCJFaPdR TCJFIadL TCJFiiDI TCJFFIDR TCJFC{DL TCIPAFdI
TCJICCdI TCJFApdR TCJFaPdL TCJFIADI TCJFiiDR TCJFFIDL TCJFCfdI TCJPAFdR
TCJiCCdR TCJFApdL TCJFaaDI TCJFIADR TCJFiiDL TCJFFIdI TCJFCfdR TCJPAFdL
TCJiCCdL TCJFAPDI TCJFaaDR TCJFIADL TCJFiidl TCJFFIdR TCJFCfdL TCJPAcDI
TCJiCpDI TCJFAPDR TCJFaaDL TCJFIAdI TCJFiidR TCJFFIdL TCJFCFDI TCJPAcDR
TCJiCpDR TCJFAPDL TCJFaadl TCJFIAdR TCJFiidL TCJFP{DI TCJFCFDR TCJPAcDL
TCJiCpDL TCJFAPdI TCJFaadR TCJFIAdAL TCJFiIDI TCJFPfDR TCJFCFDL TCJPAcdI
TCJiCpdl TCJFAPdR TCJFaadL TCJFIiDI TCJFiIDR TCJFPfDL TCJFCFdI TCJPAcdR
TCJiCpdR TCJFAPAL TCJFaADI TCJFIiDR TCJFiIDL TCJFP{dI TCJFCFdR TCJPAcdL
TCJiCpdL TCJFAaDI TCJFaADR TCJFIiDL TCJFildl TCJFPfdR TCJFCFdL TCJPACDI
TCJiCPDI TCJFAaDR TCJFaADL TCJFIidI TCJFildR TCJFPfdL TCJFCcDI TCJPACDR
TCJiCPDR TCJFAaDL TCJFaAdl TCJFIidR TCJFildL TCJFPFDI TCJFCcDR TCJPACDL
TCJiCPDL TCJFAadl TCJFaAdR TCJFIidL TCJFF{DI TCJFPFDR TCJFCcDL TCJPACAI
TCIJiCPdI TCJFAadR TCJFaAdL TCJFIIDI TCJFFfDR TCJFPFDL TCJFCcdl TCJPACdR
TCJiCPdR TCJFAadL TCJFaiDI TCJFIIDR TCJFFfDL TCJFPFdI TCJFCcdR TCJPACAL
TCJiCPdL TCJFAADI TCJFaiDR TCJFIIDL TCJFFfdI TCJFPFdR TCJFCcdL TCJPApDI
TClJiCaDI TCJFAADR TCJFaiDL TCJFIIdI TCJFFfdR TCJFPFdL TCJFCCDI TCJPApDR
TCJiCaDR TCJFAADL TCJFaidl TCJFIIdR TCJFFfdL TCJFPcDI TCJFCCDR TCJPApDL
TCJiCaDL TCJFAAdI TCJFaidR TCJFIIdL TCJFFFDI TCJFPcDR TCJFCCDL TCJPApdI
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TCJPApdR
TCJPApdL
TCIPAPDI
TCIPAPDR
TCIPAPDL
TCJIPAPdI
TCIPAPdR
TCIJPAPAL
TCIPAaDI
TCIPAaDR
TCIPAaDL
TCJPAadl
TCJPAadR
TCJPAadL
TCIPAADI
TCIPAADR
TCIPAADL
TCIPAAdI
TCIJIPAAdR
TCJPAAdL
TCIPAIDI
TCIPAIDR
TCIPAIDL
TCJPAidI
TCJPAidR
TCIPAidL
TCIPAIDI
TCIPAIDR
TCIPAIDL
TCIPAIdI
TCJPAIdR
TCIPAIAL
TCJPafDI
TCJIPafDR
TCJPafDL
TCJPafdl
TCJPafdR
TCJPafdL
TCJPaFDI
TCJPaFDR
TCJPaFDL
TCJIPaFdI
TCJPaFdR
TCJPaFdL
TCJPacDI
TCJPacDR
TCJPacDL
TCJIPacdl
TCJPacdR
TCJPacdL
TCJPaCDI
TCJPaCDR
TCJPaCDL
TCJPaCdl
TCJPaCdR
TCJPaCdL
TCJPapDI
TCJPapDR
TCJPapDL
TCJPapdl
TCJPapdR
TCJPapdL
TCJPaPDI
TCJPaPDR
TCJPaPDL
TCJPaPdI
TCJPaPdR

TCJPaPdL
TCJPaaDI
TCJPaaDR
TCJPaaDL
TCJPaadl
TCJPaadR
TCJPaadL
TCJPaADI
TCJPaADR
TCJPaADL
TCJPaAdI
TCJPaAdR
TCJPaAdL
TCJPaiDI
TCJPaiDR
TCJPaiDL
TCJPaidl
TCJPaidR
TCJPaidL
TCJPalDI
TCJPalDR
TCJPalDL
TCJPaldl
TCJPaldR
TCJPaldL
TCJIPIfDI
TCJPIfDR
TCJPIfDL
TCJIPIfdI
TCJIPIfdR
TCJIPIfdL
TCJIPIFDI
TCJPIFDR
TCJPIFDL
TCJIPIFdI
TCJPIFdR
TCJPIFdL
TCJPIcDI
TCJPIcDR
TCJPIcDL
TCJIPIcdl
TCJPIcdR
TCJPIcdL
TCJPICDI
TCJPICDR
TCJPICDL
TCJPICdI
TCJPICdR
TCJPICAL
TCJPIpDI
TCJPIpDR
TCJPIpDL
TCJPIpdl
TCJPIpdR
TCJPIpdL
TCJPIPDI
TCJPIPDR
TCJPIPDL
TCJIPIPdI
TCJIPIPdR
TCJPIPAL
TCJPIaDI
TCJPIaDR
TCJPIaDL
TCJIPIadl
TCJPIadR

TCJPIadL

TCIPIADI
TCIPIADR
TCIPIADL
TCIPIAdI
TCIPIAdR
TCIPIAJL
TCIPIiDI
TCIPIiDR
TCIPIiDL
TCIPIidI
TCIPIidR
TCIPIidL
TCIPIIDI
TCIPIIDR
TCIPIIDL
TCIPIIAI
TCIPIIdR
TCIPIIAL
TCIPifDI
TCIPifDR
TCIPifDL
TCIPifdl
TCIPifdR
TCIPifdL
TCIPiFDI
TCIPiFDR
TCIPiFDL
TCIPiFdI
TCIPiFdR
TCIPiFdL
TCIPicDI
TCIPicDR
TCIPicDL
TCIPicdl
TCIPicdR
TCIPicdL
TCIPIiCDI
TCIPiCDR
TCIPiCDL
TCIPiCdI
TCIPiCdR
TCIPiCdL
TCIPipDI
TCIPipDR
TCIPipDL
TCIPipdI
TCIPipdR
TCIPipdL
TCIPiPDI
TCIPiPDR
TCIPiPDL
TCIPiPdI
TCIPiPdR
TCIPiPdL
TCIPiaDI
TCIPiaDR
TCIPiaDL
TCIPiadl
TCIPiadR
TCIPiadL
TCIPiADI
TCIPiADR
TCIPiADL
TCIPiAdI
TCIPiAdR
TCIPiAdL
TCIPiiDI

TCIPiiDR
TCIPiiDL
TCIPiidl
TCIPiidR
TCIPiidL
TCIPiIDI
TCIPiIDR
TCIPIIDL
TCIPildI
TCIPildR
TCIPildL
TCIPF{DI
TCIPFfDR
TCIPFDL
TCIPFfdI
TCIPFfdR
TCIPFfdL
TCIPFFDI
TCIPFFDR
TCIPFFDL
TCIPFFdI
TCIPFFdR
TCIPFFdL
TCIPFcDI
TCIPFcDR
TCIPFcDL
TCIPFedl
TCIPFcdR
TCIPFcdL
TCIPFCDI
TCIPFCDR
TCIPFCDL
TCIPFCdI
TCIPFCAR
TCIPFCAL
TCIPFpDI
TCIPFpDR
TCIPFpDL
TCIPFpdI
TCIPFpdR
TCIPFpdL
TCIPFPDI
TCIPFPDR
TCIPFPDL
TCIPFPI
TCIPFPdR
TCIPFPAL
TCIPFaDI
TCIPFaDR
TCIPFaDL
TCIPFadl
TCIPFadR
TCIPFadL
TCIPFADI
TCIPFADR
TCIPFADL
TCIPFAdI
TCIPFAdR
TCIPFAJL
TCIPFiDI
TCIPFiDR
TCIPFiDL
TCIPFidI
TCIPFidR
TCIPFidL
TCIPFIDI
TCIPFIDR

TCIPFIDL
TCIPFIdI
TCIPFIdR
TCIPFIAL
TCIPP{DI
TCIPPfDR
TCIPP{DL
TCIPPfdI
TCIPPfdR
TCIPPfdL
TCIPPFDI
TCIPPFDR
TCIPPFDL
TCIPPFdI
TCIPPFAR
TCIPPFdL
TCIPPcDI
TCIPPcDR
TCIPPcDL
TCIPPcdl
TCIPPcdR
TCIPPcdL
TCIPPCDI
TCIPPCDR
TCIPPCDL
TCIPPCdI
TCIPPCAR
TCIPPCAL
TCIPPpDI
TCIPPpDR
TCIPPpDL
TCIPPpdl
TCIPPpdR
TCIPPpdL
TCIPPPDI
TCIPPPDR
TCIPPPDL
TCIPPPI
TCIPPPdR
TCIPPPAL
TCIPPaDI
TCIPPaDR
TCIPPaDL
TCIPPadl
TCIPPadR
TCIPPadL
TCIPPADI
TCIPPADR
TCIPPADL
TCIPPAAI
TCIPPAJR
TCIPPAdL
TCIPPiDI
TCIPPiDR
TCIPPiDL
TCIPPidI
TCIPPidR
TCIPPidL
TCIPPIDI
TCIPPIDR
TCIPPIDL
TCIPPIdI
TCIPPIdR
TCIPPIAL
TCIPCIDI
TCIPCfDR
TCIPCDL

TCIPCfdI
TCIPCfdR
TCIPCfdL
TCIPCFDI
TCIPCFDR
TCIPCFDL
TCIPCFdI
TCIPCFdR
TCIPCFdL
TCIPCcDI
TCIPCcDR
TCIPCcDL
TCIPCcdl
TCIPCcdR
TCIPCcdL
TCIPCCDI
TCIPCCDR
TCIPCCDL
TCIPCCdI
TCIPCCAR
TCIPCCAL
TCIPCpDI
TCIPCpDR
TCIPCpDL
TCIPCpdI
TCIPCpdR
TCIPCpdL
TCIPCPDI
TCIPCPDR
TCIPCPDL
TCIPCPdI
TCIPCPAR
TCIPCPAL
TCIPCaDI
TCIPCaDR
TCIPCaDL
TCIPCadl
TCIPCadR
TCIPCadL
TCIPCADI
TCIPCADR
TCIPCADL
TCIPCAI
TCIPCAdR
TCIPCAdL
TCIPCiDI
TCIPCiDR
TCIPCiDL
TCIPCidl
TCIPCidR
TCIPCidL
TCIPCIDI
TCIPCIDR
TCIPCIDL
TCIPCIdI
TCIPCIdR
TCIPCIL
TCICADI
TCICAfDR
TCICAfDL
TCICAfdI
TCICAfdR
TCICAfL
TCICAFDI
TCICAFDR
TCICAFDL
TCICAFI

TCICAFdR
TCICAFdL
TCJCAcDI
TCJCAcDR
TCJCAcDL
TCJCAcdI
TCICAcdR
TCJICAcdL
TCICACDI
TCICACDR
TCJCACDL
TCICACdI
TCICACdR
TCICACAL
TCICApDI
TCIJCApDR
TCJCApDL
TCJCApdI
TCJCApdR
TCJCApdL
TCJCAPDI
TCJCAPDR
TCJCAPDL
TCICAPAI
TCICAPdR
TCICAPAL
TCJICAaDI
TCJCAaDR
TCJCAaDL
TCJCAadl
TCICAadR
TCJCAadL
TCICAADI
TCICAADR
TCICAADL
TCICAAdI
TCJCAAdR
TCJCAAdL
TCJCAIDI
TCICAiIDR
TCICAiIDL
TCICAIdI
TCJICAiIdR
TCICAidL
TCJCAIDI
TCJCAIDR
TCJCAIDL
TCICAIdI
TCICAIdR
TCICAIAL
TCJICafDI
TCJCafDR
TCJCafDL
TCJICafdl
TCJCafdR
TCJCafdL
TCJCaFDI
TCJCaFDR
TCJCaFDL
TCJICaFdI
TCJCaFdR
TCJCaFdL
TCJCacDI
TCJCacDR
TCJCacDL
TCJCacdl
TCJCacdR

TCJCacdL
TCJCaCDI
TCJCaCDR
TCJCaCDL
TCJCaCdl
TCJCaCdR
TCJCaCdL
TCJCapDI
TCJCapDR
TCJCapDL
TCJCapdl
TCJCapdR
TCJCapdL
TCJCaPDI
TCJCaPDR
TCJCaPDL
TCJICaPdI
TCJCaPdR
TCJCaPdL
TCJCaaDI
TCJCaaDR
TCJCaaDL
TCJCaadl
TCJCaadR
TCJCaadL
TCJICaADI
TCJCaADR
TCJCaADL
TCICaAdI
TCJCaAdR
TCJCaAdL
TCJCaiDI
TCJCaiDR
TCJCaiDL
TCJICaidl
TCJCaidR
TCJCaidL
TCJCalDI
TCJCalDR
TCJCalDL
TCJCaldl
TCJCaldR
TCJCaldL
TCJCIfDI
TCJCIfDR
TCICIfDL
TCICIfdI
TCICIfdR
TCICIfdL
TCICIFDI
TCICIFDR
TCICIFDL
TCJCIFdI
TCICIFdR
TCICIFdL
TCJICIcDI
TCJICIcDR
TCICIcDL
TCICIcdl
TCJCIcdR
TCJCIcdL
TCICICDI
TCIJCICDR
TCIJCICDL
TCICICdI
TCJICICdR
TCICICdL
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TCJCIpDI TCJCIIdL TCJCiPdR TCJCFFdI TCJCFADL TCJCPCDR TCJCPIDI TCJCCpdL
TCJCIpDR TCJCitDI TCJCiPdL TCJCFFdR TCJCFAdI TCJCPCDL TCJCPIDR TCJCCPDI
TCJCIpDL TCICifDR TCJCiaDI TCJCFFdL TCICFAdR TCICPCdI TCJCPIDL TCJCCPDR
TCIClIpdI TCICifDL TCJCiaDR TCJCFcDI TCICFAdL TCICPCdR TCJCPIdI TCJCCPDL
TCICIpdR TCICifdl TCJCiaDL TCJCFcDR TCICFiDI TCIJCPCdL TCJCPIdR TCICCPdI
TCICIpdL TCICifdR TCJCiadl TCJCFcDL TCICFiDR TCJCPpDI TCJCPIL TCICCPdR
TCJCIPDI TCICifdL TCJCiadR TCJCFcdl TCICFiDL TCJCPpDR TCICC{DI TCJCCPdAL
TCJCIPDR TCICiFDI TCJCiadL TCJCFcdR TCJCFidl TCJCPpDL TCICC{DR TCJCCaDI
TCJCIPDL TCJCiFDR TCJCiADI TCJCFcdL TCJCFidR TCJCPpdl TCJCC{DL TCJCCaDR
TCJCIPdI TCJCiFDL TCJCiADR TCJCFCDI TCJCFidL TCJCPpdR TCJCCtdI TCJCCaDL
TCICIPdR TCICiFdI TCICiADL TCJCFCDR TCJCFIDI TCJCPpdL TCICCfdR TCJCCadl
TCICIPAL TCICiFdR TCICiAdI TCJCFCDL TCJCFIDR TCJCPPDI TCJICCfdL TCJCCadR
TCJCIaDI TCICiFdL TCICiAdR TCICFCdI TCJCFIDL TCJCPPDR TCJCCFDI TCJCCadL
TCJCIaDR TCJCicDI TCICiAdL TCICFCdR TCIJCFIdI TCJCPPDL TCJCCFDR TCJCCADI
TCJCIaDL TCJCicDR TCJCiiDI TCICFCdL TCJCFIdR TCICPPdI TCJCCFDL TCJCCADR
TCICIadl TCJCicDL TCICiiDR TCJCFpDI TCJCFIdL TCJCPPdR TCICCFdI TCJCCADL
TCJCIadR TCJCicdl TCJCiiDL TCJCFpDR TCJCP{DI TCJCPPAL TCJCCFdR TCJCCAdI
TCJCIadL TCJCicdR TCJCiidl TCJCFpDL TCJCP{DR TCJCPaDI TCJCCFdL TCJCCAdR
TCJCIADI TCJCicdL TCICiidR TCIJCFpdl TCICP{DL TCJCPaDR TCJCCcDI TCICCAdL
TCJCIADR TCICiCDI TCICiidL TCJICFpdR TCICP{dI TCJCPaDL TCJCCcDR TCICCiDI
TCJCIADL TCICiCDR TCICiIDI TCJCFpdL TCICPfdR TCJICPadl TCJCCcDL TCJCCiDR
TCICIAdI TCICiCDL TCICiIDR TCJCFPDI TCICPfdL TCJCPadR TCJICCcdl TCIJCCiDL
TCICIAdR TCICiCdI TCICiIIDL TCJCFPDR TCJCPFDI TCJCPadL TCJCCcdR TCICCidl
TCICIAdL TCJCiCdR TCICildl TCJCFPDL TCJCPFDR TCJCPADI TCJCCcdL TCJCCidR
TCICIiDI TCICiCdL TCICildR TCICFPdI TCJCPFDL TCICPADR TCJCCCDI TCJCCidL
TCJCIiDR TCJCipDI TCJCildL TCJCFPdR TCJCPFdI TCJCPADL TCJCCCDR TCJCCIDI
TCJCIiDL TCJCipDR TCJCF{DI TCJCFPdL TCJCPFdR TCJCPAdI TCJCCCDL TCJCCIDR
TCICIdI TCJCipDL TCICF{fDR TCJCFaDI TCJCPFdL TCIJCPAdR TCICCCdI TCJCCIDL
TCICIidR TCJCipdl TCICF{DL TCJCFaDR TCJCPcDI TCICPAdL TCICCCdR TCICCIdI
TCICIidL TCJCipdR TCICFfdI TCJCFaDL TCJCPcDR TCICPiDI TCICCCdL TCJCCIdR
TCJCIIDI TCJCipdL TCICFfdR TCJCFadl TCJCPcDL TCJCPiDR TCJCCpDI TCICCIdL
TCJCIIDR TCICiPDI TCICFfdL TCJCFadR TCJICPcdl TCICPiDL TCJCCpDR

TCJCIIDL TCICiPDR TCJCFFDI TCJCFadL TCJCPcdR TCJICPidl TCJCCpDL

TCJCIIdI TCJCiPDL TCJCFFDR TCJCFADI TCJCPcdL TCJCPidR TCJCCpdl

TCJCIIdR TCJCiPdI TCJCFFDL TCIJCFADR TCJCPCDI TCJCPidL TCJCCpdR

Elaborare aplicatie. Evaluare, testare, validare si documentare aplicatie

Aplicatia a fost evaluatd si testatd pe setul de 32 de aminoacizi pentru punctele de fierbere ale

acestora; modelele obtinute s-au dovedit a avea abilitati n estimarea aproprietatii investigate.

Statistica tabelelor create si utilizate pentru acest set de compusi este redata in Tabelul 1.

Tabelul 1. Sumarizarea statistica a tabelelor din baza de date

Nr | Tabel inregistriri | Miirime Observatii

1 [3laa_ mp 7617 1.6 MB | Denumirea si valoare descriptorului pentru fiecare
amino acid si coeficientul de determinare asociate
fiecarui model obtinut.

2 |3laa data 31 27.9 KB | Date structurale ale amino acizilor

3 |3laa mdfv 2387280 617.9 MB | Valorile fiecarui descriptor pentru fiecare molecula

4 |3laa prop 1 1.3 KB | Proprietatea masurata asociata fiecarui amino acid

5 |3laa _gsar 30 4.8 MB | Detalii asupra celor mai bune modele obtinute (numar
de amino acizi, numar de variabile, valoarea
coeficientului de determinare al modelului, ecuatia
modelului)

6 | mdfv 2387280 122.9 Mb | Denumirile descriptorilor
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S-au obtinut urmatoarele modele cu abilitéti in estimare:

ol var [t Bq

23 |1 0625 |v=79 441+ GLeIP AJE*203 . 582

23 |12 |[0ER ||[y=199 247+ GLsTP AdR*45 2224+ GLPICFAR*41 454

23 |2 0806 |[y=226 FTE+GLsIP AR *53 348+ GOIAT-DE*-100.027

23 |12 ||0.E25||y=226 549+ GLIP AR *60 266+ TORAPR DR *- 256 234

23 |12 ||0.851 |y=225 28 1+GLPICF AR *56 63 1+GOEATDR*- 108 477

23 |2 0886 [y=225 F7 1+GLPICEF AR *63 895+TOQEA PR DE*-257. 111

23 |3 0,896 [y=222. 651+ GLsIF AJE*19 032+ GLPICF AR *4E 856+ T OfAPpDE*-26% 731

23 |3 0504 |y=375 401+ GLeIF AdE*40 568+GOEAT.DE*- 107 26 6+ 3 LhlacdI*-158.278

23 |3 0931 |y=381 2824 GL:IP AR *7 1454+ TORAPRDR*-278 3544+ GLhTac dI*- 164 532

23 |3 0932 |y=244 003+ GLPICEF AR *53 6 T+ TOLAPRDE*- 276, 984+ GLOIPTAI*-2.045

23 |3 0937 |y=234 445+ GLPICEF AR *55 337+ TQIAPpDE*- 284 1 1 1+TASPIpDL*9.303

23 |3 084 |y=227 STHGLPICEFAR™ 61 158+ TOMAPRDE*-268 5353+ GApaalDR*-0.014

23 |3 0551 |y=218 447+ GLPICEFAR*65 105+GES ACE AI* 700+TOQ 0 AP1dI*-4 621

23 |3 0,953 ||y=134. 869+ GLPICF AR *69 163+TQ 1TFIDL* 745+GQIICPAL*16. 766

23 |3 0958 |y=208 BT 1+GLPICEFAR*T6 T4E+TQOA AdT*- 13 003+ TORFE JL*3 992

23 14 |0.958 |y=184 2924+ GLsIP AR *-15 4524+ GLPICFAR*81 333+ TQITFDL*10. 5305+3Q1ICPAL*18 127
23 140559 [y=211304+GLsIP AR *-6 27 3+GLPICEJE*E1 955+ T Q0 A A1dT*- 13 500+ TQRFFJL*4 060

23 140959 |y=338 FTE+GLIP AR 0 293+TORA PR DR *- 258 844+GO) ZaalDL*-8 68 H+HGLhacdl*- 167 257
23 14 056 ||[y=468 TI0+GLIP AR *35 Be0+TORAPpDR*-282 343+ G Lhlacdl*- 196 34 5+GA3 AaPdI*-T0 813
23 14 | |0.964 |y=478 4TIHGLIP AR *35 595+ TOEA PR DR *-282 992+GLhlacd[*- 199 374+GAb AaP dI*-82 120
23 14 |0.966 |y=267 054+GLIP AR *T 26+ TORAPR DR *- 290 54 2+GLIGHP AT*- 63 905+HGAuATDE*0.002
23 14 |0.576||y=155 6953+GLIP AR *01 2544+GLTaCFDE*-0. 005+ GA g MTAL*T 958+GLICFAT* 171

23 140579 |y=419 509+GLsTP AR *54 1344-GQSTPTAI*S 525+ GL T TacDL*28 763+GQ Y aFDL*-10.4591

23 14 |0.58 ||y=225.405+GLPICFAR*61 50 1+GQaF CPAR*-302 5 1T+HGEES ACE A% 0344 T Qo AP1dI*-4 036
23 |14 0982 ||y=234 T2+ GLPICF AR *66 2434+ GOaF CP AR *-429 217+ TOHAPpdl*-2 287+G1ICPAL*17 099
23 |4 |0.982||[y=236 B3THGLPICFAR*66 3924+GO1FCCdR*-120 S832+TQHAPpdT*-4 56 5+GQ1ICPAL*16 045
23 14 ||0.583 [y=245 46 5+GLPICEFAR*72 2 18+GLeIFPAR*-0.000+T Q08 &4dT*- 10 7324+ TQsFPIAE*-9436 936
23 14 0984 |y=239 599+ GLPICF AR *66 384+GOqFICDER*- 156 466+ TOHAPpdl*-4 66 1+GQ1ICPAL*17 671
23 14 ||0.985||y=233 T34+ GLPICF AR *6 5 164+ GOmEFIFJE*-5291 129+ TOHAPpdIl*-4 36 5+G O 1ICPAL*17 573
23 14 |0.987 |[y=204 245+ GLPICFAR*65 184+ GLOTPadl*-12 624+ TObFFAL*3 31143 1ICPAL*17 755

S-au creat urmatoarele interfate web care permit analiza unui model stocat in baza de date:

o Descriptive Statistics: realizeaza descrierea statistici a modelului de regresie dupa
modelul:

= Descriere: include denumirea setului analizat, numarul de molecule din set,

denumirea proprietatii de interes, numarul de descriptori considerati de model,

valoarea coeficientului de determinare, ecuatia de regresie.
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= Model: sumarizarea tabelard a abilitdtilor in estimare ale modelului. Tabelul
contine urmatoarele informatii: numarul moleculei, abrevierea moleculei,
valoarea proprietatii de interes masurata, denumirea si valorile descriptorilor
folositi Tn model, valoarea estimatd pe baza modelului, diferenta asboluta dintre
valoarea masuratd si estimatda. Numarul moleculei are asociat un link care
permite accesul la structura 3D a moleculei de interes (vezi Figura 2) cu

deschiderea acesteia intr-o fereastrd noud si posibilitatea de rasucire, invartie a

acesteia, etc.

Figura 2. Vizualizarea structuri moleculei

Link-ul asociat denunirii moleculei permite vizualizarea numerelor asociate

acesteia dupa optimizarea acesteia (vezi Figura 3).

Address @ httpf{l.academicdirect orgfChemistry/SARSIMDF Y[ ?set=31 aatget=Ala

Google (G- v|eom B v | % Bookmarksw B 140biocked P Check v % Look For Map ~ P
TN e cn O 3
UNIX
Powered by L—e=ccc
Sy,
forcefield amber
sys 00 1

wview 40 D.23411 55 15 0.9159577 -0.35545809 -0.1112243 0.4005187 0.5689637 0.2501141 -0.01518357 -0.3103326 0.9505066 0.19504 -0.56416 -55.548
seed -1111

mol 1

atow 1 - C CT - 0.2762797 -0.70584558 -0.35829805 -0.2151198 3 2 5 5 5 6 5
atow 2 - C C - 1.39152 -0.7084658 1.137019 -0.2151198 3 1 5 3 5 4 d
atom 3 - O OH - -0.7379212 -1.88626 1.817019 -0.2151198 1 Z =

atom 4 - 0 O - -1.146499 0.3450852 1.74702 -0.2151198 1 Z d

atow 5 - C CT — -0.1012745 0.7434621 -0.5963052 -0.2151198 1 1 =

atow 6 - N N - —-0.7136135 —-1.40142 -0.8729751 0.59851385 1 1 3

endmwal 1

Figura 3. Fereastra de caracterizare a moleculei
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Un exemplu al ferestrei modelului pe unul din modelele utiliza in evaluarea

aplicatiei este redat in Figura 4.

Address |@ http:fl. academicdirect, orgfChemistry /SARSMDI

Google |G+

b GDiF@ mv

Iodel

Ala

v (e [ [ | 1o | eh | = | e | ea | —
o
o

—
i

G| =0 | o | bon | [P | e s | [
‘
Lir]

—
o
[£F]
]
[yl

3] |[3 ] 1R [[5] RS]1=2] S]]
sV e ) (N N S (S T | S [ e

]
(]

|21 13|
Lo LT

L
—

315501

223 50,3655
215 |0.3654
220 |0.12507
129 040086
185 |0.12434
205 011591
245 |0.3224
232.5|0.3744
282 |1
274501

288 |1

287 |1
281503654
263 0376
28131

283 |1
230,501

227 012097
222 |0.3556
2701
28251

315

- 1

- 0.12442
- 0.1244%

283023
153,850
153,830
104,303
160,956
1047754
103 553
145,076
155,662
283023
283 023
2B3.023
283023
154.441
155,988
283023
283 023
2B3.023
104,068
151.835
2B3.023
283023
283 023
2B3.023
104771
104,785
283023
283023
153708
283023
283023

Mo Mol Prop (GLIPAAJE [Estinated Taff%h

11
37
33
71
21
55
65
51
40
0

3

y

1

58
51
1

0

20
74
38
5

0

11
74
74
74
74
74
74
74
74

Figura 4. Viziune de ansamblu a ferestrei ,,Model”
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= Analiza corelatiei: programul afiseaza numarul de molecule din set si numarul
de parametrii inclusi 1n analiza corelatiei §i implementeaza urmatorii coeficienti
de corelatie calculati impreuna cu testele de semnificatie si probabilitatile
asociate acestora: Spearman, Pearson, Semi-Q, Kendall Tau a, Kendall Tau b,
Kendall Tau ¢ si Gamma.. Afisarea acestora se face tabelar. Pentru fiecare
metoda 1n parte se calculeaza si afiseazd urmatoarele tabele: (a) matricea de
corelatie (vezi Figura 5); (b) matricea parametrului statistic (vezi Figura 6); (c)
probabilitatea asociatd patametrului statistic calculat (veziFigura 7). Valorile
coeficientilor de corelatie mai mairi de 0.7 sunt afisate in albastru (identic
pentru valorile probabilitdtilor mai mici de 0.01).

Pearson's correlation matrix
(230 Prop |GL:IFAJE (Estim

Prop 1 07929 0.7929
GLzIP AR 1 1
Estirn 1

r BLUE: Hypothesis of inear dependence can be accepted.

Figura 5. Matricea de corelatie

F-ratio matix

F00 Prop |(GLsIPAJE. Estim

Frop INE 355673 |35.568
GLzIPAdE IE 3343075014954 2144
Estim INE

Figura 6. Matricea parametrului statistic

Probability of wrong model matrix

pFZ00 | Prop (GLsIPAJE Estim

Prop 0 G.415e-6 6.415e-6
GLsIPAdE 0 4.125e-119
Estim 0

Figura 7. Matricea de probabilitate

Sumarizarea rezultatelor obtinute prin toate metodele de calcul a coeficientilor

de corelatie implementati se face tabelar (vezi Figura 8).
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All correlation and probabiity matiices matiix

all, (330 [Prop |GLsIPAdR Estim

Prop TES WO IS
GLsIPAAE YES YES
Estim TES

Figura 8. Matricea de sumarizare a analizei corelatiilor

o Leave-One-Out Analysis: este o aplicatie expert pentru realizarea de experimente de
predictie. Metodologia leave-one-out procedeului impelmentat este:
= se exclude o molecula din set;
= cu moleculele ramase se construieste modelul structura-activitate;
= cu ajutorul modelului structurd-activitate se prezice activitatea pentru molecula
exclusa;
= se repetd procedura de excludere/modelare/predictie prin excluderea fiecarei
molecula a setului;
= se retin valorile prezise; se coreleaza valorile prezise cu valorile masurate;
= scorul de corelatie obtinut se numeste scorul leave-one-out.
Aplicatia necesitd ca date de intrare un tabel cu format standard (vezi Figura 9): (a)
liniile si coloanele tabelului trebuie sa aiba etichete (etichetd de linie si etichetd de
coloand); (b) prima coloand contine denumiri de compusi; (c) urmatoarele coloane
contin descriptori moleculari; (d) urmatoarea coloana contine variabila estimata de catre
model; (e) urmatoarea coloand contine valoarea masuratd experimental; (f) ultima

coloana contine variabila prezisa.

Mol |TLSIFFAI[Y_est ¥ [Y_pred
lcqd01 (457500 |4.112514222 |4 33 |4.021063603
lcqd02 353600 |4.999625973 |4.47 [5.048149163
lcqd03 389800  [4.690545652 4.63 [4.70040264

Figura 9. Strucutra generali a tabelului necesara analizei leave-one-out

Formularul de rezultate in analiza leave-one-out cuprinde:
= tabelul de sumarizare a datelor (vezi Tabelul 2);
= numarul de grade de libertate;

= numarul de variabile din model;
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= parametrii statistici ai estimatului (vezi Figura 10):

SSe = suma patratelor erorilor in estimare;

QSSe = suma patratelor erorilor din regresia de estimare;

r2est = coeficientul de determinare 1n estimare;

Fest = parametrul Fisher asociat sumelor de erori din estimare;

p_est = probabilitatea asociata valorii parametrului Fisher din distributia

F pentru estimare.

= parametrii statistici ai prezisului (vezi Figura 10):

SSp = suma patratelor erorilor in predictie;

QSSp = suma patratelor erorilor din regresia de predictie;

r2pre = coeficientul de determinare in predictie;

Fest = parametrul Fisher asociat sumelor de erori din predictie;

p_est = probabilitatea asociata valorii parametrului Fisher din distributia

F pentru predictie.

Tabelul 2. Tabelul de sumarizare a rezultatelor leave-one-out

IMOL  |GLUFIADI (GAOPAPDL |YY Y [YYy
[CQDO1 169760000 0.7072 4.451141191 |4.33 4475526073
ICQD02 191150000 [1.2184 4.201663438 |4.47 [4.105329746
(CQDO3 156780000 0.1126 4.509691728 |4.63 |4.487611195
(CQD04 126070000 (0.0666 15.092447996 4.77 5.12161339
(CQDO5 175850000 [2.01 14.757896005 4.85 4733661209
ICQDO6 119670000 |-0.0921  |5.16521718 |4.92(5.189483413
(CQDO7 155750000 |1.68 5041416275 [5.15 |5.02752217
(CQDO8 |137240000 |1.4255 531863392 |5.16 |5.328413425
ICQDO09 [110860000 |-0.2046  5.2999791545.46 |5.283060017
(CQDI10(97770000 [0.3759 15.744280578(5.57 5753562853
(CQDI11 (74280000 |-1.1211  |5.712822009 5.59 |5.754777604
ICQDI12 102140000 (0.6321 15.742854263 5.6 |5.748264903
ICQDI13 110750000 [2.1122 16.058436385(5.63 6.090779719
ICQDI14 (83300000 |-0.1464 5855436332 5.66(5.878745433
(CQD15 (95390000 [1.1325 16.037598487 |5.68 6.050142377
ICQD16 99680000 |1.9104 16.208037603 |5.68 6241547451
ICQD17 (107300000 [1.2111 15.831428128(5.68 |5.835766192
(CQDI18 112240000 (0.747 15.5837657995.69 5.580228133
ICQD19 119030000 [2.7087 6.09199202 [5.76 |6.144145575
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Tabelul 2 (continuare)

IMOL  |GLUFIADI (GAOPAPDL [YY Y [YYY

(CQD20 98870000 [1.0333

5.937476276|5.78 |5.942467956

(CQD21 101360000 |0.2454

15.631799367 |5.82 |5.620484351

(CQD22 (96690000 [0.1455

15.690089122 (5.86 5.678017607

(CQD23 102080000 [1.6098

16.063190945 6.03 6064603507

(CQD24 99330000 |1.5283

16.090114382 |6.14 [6.088071988

(CQD25 105420000 [1.6518

6.011888386(6.16 6.005533575

(CQD26 103960000 [1.6759

16.048174828(6.18 |6.042262751

(CQD27 97590000 [2.2221

16.350473663 6.18 6366790615

(CQD28 (97560000 [1.1097

5.987916215 (6.18 5.981604921

(CQD29 (89250000 |1.0294

16.123457289(6.21 6.119769863

(CQD30 102740000 [1.1201

15.890482116(6.25 [5.879916479

ICQD31 83440000 [0.8153
(CQD32 93560000 |1.2022
(CQD33 (91270000 |1.2715
(CQD34 74320000 [1.392
(CQD35 83580000 [1.376
ICQD36 82370000 |1.8868
(CQD37 87560000 [2.2895

16.166656819(6.39 6.154419199
16.095973067 |6.41 6.084082159
6.163171009 6.41 6.152793969
16.532441332(6.45 6539198556
16.346971425 |6.54 6.335741258
16.5372741186.77 6.516255124
6.567711146(6.9 [6.527475104

Df=34

Var=12

Estimated:
58e=1.92780435901963
Q55 =0238117887203922
r2est = 0.866788206034379
Fest=110.616328058634

p est=133226762955019E-15
Predicted:
55p=2.28423002104198
QSSp =0.25919729148469
r2pre = 0.8427377846812543
Fpre =90 7033885586043
p_pre = 2.34257058195908E-14

Figura 10. Formularul de rezultate: analiza leave-one-out
o Training vs. Text Experiment: este o aplicatie dedicata evaludrii modelelor SAR prin

stabilirea si evaluarea capacitatii de predictie internd si externa, a calitatii regresiei, etc.

Analiza se realizeaza prin crearea prin randomizare a setului de invatare si a setului test.

25



Biochimie versus Biomatematica in Medicina Moleculara

Lucrarea in Extenso — Etapd Unica/2008

Setul de invatare este utilizat pentru a crea modelul de regresie care este ulterior aplicat

pe setul test. Fereastra de start a aplicatiei este redatd in Figura 19.

&1

You selected: |:"-’[01 |_[1 SIFEdD |Y
Set Ele:lch?r?_'ld.mj |qu|:ll |45?5[][] |4-33
Please select: |qu02 |353I‘5[][] |4_4‘,-‘
Training set count: IEDj |ch03 |3898[][] |4_|53
lcqd04 333400  [4.77
lcqd05 [338200 [4.85
lcqd06 (324300  [4.92
lcqd07 [346000  [5.15
lcqd08 311910 [5.16
|cqd09 [285900 |5 46
lcqd10 262240 [5.57
lcqd11 (285900 [5.59
lcqd12 280850 [5.6

lcqd13[243980 [5.63
lcqd14[242050 [5.66
lcqd15 248310 [5.68
lcqd16 315380  [5.68
lcqd17 210810 [5.68
lcqd18 (295930 |5.69
lcqd19 248880 [5.76
lcqd20 (194500 [5.78
lcqd21 277500  [5.82
lcqd22 (261090  |5.86

Submit Query |

Figura 11. Fereastra de start in experimentul invitare vs testare: model SAR derivati carbochinone - activitate
antitumorala

o Aplicatia permite utilizatorului alegerea numarului de compusi care urmeaza sa fie
introdusi in setul de invatare. Alegerea numarului va avea ca efect extragerea la
intamplare a numarului ales de compusi si includerea lor in setul invatare. Numarul care

apare la deschiderea aplicatiei este ~ 50%-n si poate fi schimbat. Frecvent, proportia
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ideald in ceea ce priveste numarul de compusi in cele doud seturi este: 1/3-n 1n setul test
si 2/3-n in setul invatare (Figura 12).
DPlease make refresh to generate other sets lists.

Set file: | cqd37_1d.dt ¥ Mol [TLSIFFdI[Y
cqd01 457500 [4.33
Traiing set count [24 7] Iczdﬂl I353500 I4_47
Training set fist |cqd03 [389800  |4.63

cgd0l cgdl4 cgd07 cgd2f cgdl? =] |qug4 |3334m |4_j-'j-'
cgdls ogd3d cogd3e cogd3l cogd03
cgd08 cgd3Z2 cogdd27 cgdle cgdl2s |qu05|338200 LLBE
cgdde ocgdld ogdlsS cocgd33 cgdll |qu05|324300 |4_92
cgdl? cgdl4 cgd20 cgdl4

|cqd07 346000 |5.15

lcqd08 311910  [5.16

Test set list |cqd09 285900  [5.46

cgdl2 cgd0s cgdlld cgdll cgdlZ ;I |C dl[:]|a'5a'a'—'1|:] £ &=
codlé cgdlf cgd?l cgd?3 cogd2e 9 i =
cqd30 cqd34 cqds? lcqd11 285900  |5.59

- lcqd12(280850 (5.6
leqd13 (243980  |5.63
leqd14[242050  |5.66

b Bty |cqd15 248310 [5.68
lcqd16 (315380  |5.68

Figura 12. Randomizare cu formarea setului invitare si test

Rezultatele obtinute sunt organizate astfel:
= Denumirea setului (vezi Figura 13);
= Numadrul de compusi din setul invatare (vezi Figura 13);
= Abrevierile compusilor din setul invatare (vezi Figura 13);
= Abrevierile compusilor din setul text (vezi Figura 13);
= Statistica asociatd setului invatare (vezi Figura 13):
+ Sumarizarea tabelului cu date: denumirea moleculei, descriptorii cu
valorile asociate, valoarea masurata;
+ Ecuatia de regresie in setul invatare (Y _EST);
+ Coeficientul de determinare in setul invatare ();
+ Valoarea parametrului testului FISHER (F);

+ Probabilitatea asociata testului Fisher (p).
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Set file: cqd37_4d txt
Training set count: 22
Training set: cqd30 cqd22 cqd26 cqdl7 cqd37 cqd25 cqd07 cqd08 cqd31 cqd09 cqd02 cqd34 cqd29 cqdl5 cqd05 cqd27 cqdll cqdl3 cqdl6 cqd01 cqd24 cqdl4
Test set: cqd03 cqd04 cqd06 cgd10 cgdll cgdl8 cqdl9 cqd20 cqd2]l cqd23 cqd28 cqd32 cgd33 cgd35 cgd36

Training set data:

Mol  [TEWIFFDL [GLClicdl [TAkaFcDL [GLBIACDR [Y
lcqd30[-01384 [09877 [12224  [414 625
lcad22[0.0345 [09826 [06881  [58.75 5.86
lcad26[-00795 09721 [13575 [4176  [6.18
lcqd17[-0.1179 [0.9877 [16973  [41.15 568
lcqd37[-00685 [09824 (L0919 0668 [6.9
lcqd25[-00704 [09721 ([17677 [365 l6.16
lcado7[01696 [09824 [16696 [4075  [5.15
lcqd08[0.0806 |1 [23848 [17728 [516
lcad31[-01777 [09826 [10843 [4895  [639
lcqd09]0.0812  [0.9826 [1.0246  [56.88 5.46
lcqd02[0.1903 |1 2578 [4925  [447
lcqd34[00004 [09626 [05827 [43.14 6.45
lcad29]-0.1614 [09877 [11223 [42.16 621
lcadis[00086 [09826 [07947 [5903  [568
lcqd0s[0.1675 [0.9824 [19046  [49.76 485
lcad27[-00613 J09721 [14279 [3709  [6.18
lcqd12[0072  [09826 [10749 [57.74 56

lcad13]-0.0512 [09671 [20179  [39.78 563
lcqd16[0.1216  [0.9826 [10919  [42.18 568
lcqd01[03221 [09851 [21948  [49.82 433
lcqd24[-0.1048 [09721 [1822  [39.1 6.14
lcqd14[-00045 [09824 [08108  [59.76 5.66

QSAR/QSPR: Y_EST = 20.741+-2.4747*TEulFFDL+-1
Coefficient of determination r> = 0.9681
Fisher test value F = 129.12

[

.234*GLClicdl+-6.5795e-1*TAkaF cDL+-0.0242*GLbIAcDR

Probability of wrong (from F) p; = 0.00000 % (1.75148784364865E-12)

Figura 13. Fereastra de rezultate pentru setul invatare

= Statistica asociata setului test (vezi Figura 14):

Sumarizarea tabelului cu date: denumirea moleculei, descriptorii cu
valorile asociate, valoarea masurata;

Ecuatia de regresie in setul invatare (Y _EST);

Coeficientul de determinare in setul invitare (r°);

Valoarea parametrului testului FISHER (F);

Probabilitatea asociata testului Fisher (p).
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Test set data:

Mol |TEWIFFDL |GLClicdl |TAkaFcDL [GLbIACDR Y

cqd03[0.193  [0.9826 (23021  [5281 463
cqd04 [0.1601 |1 12754  [55.91 l4.77
cqd06[0.146 |1 1315 [5601 492
cqd10(0.0345 |1 11547 [43.11 |5.57
cqd11[0.0503 |1 1072 [p367  [5.59
lcad18[00911 |1 15281  [3401  [569
cqd19-0.0405 (09671 (19086 [4142  [576
lcqd20]-0.1422 [0.9978 [1.7685 [4215  [5.78
cqd21(0.0658  [0.9826 (08301  [5831 |5.82
lcqd23 |-0.0244 (09589 (17888  [4222  [6.03
cqd28-0.1709 [0.9794 14822 [42.14  [6.18
leqd32]-0.1159 (09721 (1303  [4195 641
cqd33 -0.0918 (09721 (16847 [37.09 641
cqd35|-0.1305 [0.9826 ([1.1679  [34.1 6.54
cqd36(0.0643  [0.9625 (05645  [42.71 6.77

Coefficient of determination r* = 0.9354
Fisher test value F = 28.032

Probability of wrong (from F) pp = 0.00206 % (2.05749134358779E-05)

Figura 14. Fereastra de rezultate pentru setul test

o Correlated Correlations Analysis: implementeaza testul Steiger de comparare a

coeficientilor de corelatie a modelelor de regresie obtinute pe aceeasi compusi.

Fereastra testului contine (vezi Figura 15):

Descrierea te

stului;

Referinta testului Steiger;

Casuta corespunzatoare coeficinetului de corelatie dintre valoarea masuratd si

valoarea estimatd de primul model;

Casuta corespunzatoare coeficinetului de corelatie dintre valoarea masuratd si

valoarea estimata de cel de-al doilea model;

Casuta corespunzatoare coeficinetului de corelatie dintre valoarea estimata de

primul model si valoarea estimata de cel de-al doilea model;

Calculeaza valoarea Z a corelatiilor corelate folosind modehl propus de Steiger [Steiger, J.H. Tests for comparing elements of a correlation matrix. Psychological Bulletin 1980, 87, 245-251].
Compute the Z value associated with the existence of correlated correlations using the model proposed by Steiger [Steiger, J.H. Tests for comparing elements of a correlation matrix. Psychological

Bulletin 1980, 87, 245-251].

|r1-2J

|r1-3J

2-3]

]

Submit Query

Figura 15. Fereastra testului Steiger
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Fereastra de rezultat contine (vezi Figura 16):

Z=5803

Pz=-Z)+P(L=z)=652e-9

[P(-Z<=z=Z)=1.000]

Correlations are not correlated with a confidence of 95%
Correlations are not correlated with a confidence of 99%

Figura 16. Fereastra de rezultat: Testul Steiger

o Calculator: permite parametrizarea libera a modelului SAR si calculeaza valoarea
descriptorului membru al familiei in conformitate cu parametrizarea aleasda. Permite
alegerea unei singure optiuni pentru fiecare din litera din descriptorul molecular.

o Predictor.

+ Documentarea aplicatiei a inclus realizarea ghidului de utilizare al acesteia, care este redat in
continuare asa cum a fost realizata in limba engleza:

o define the ‘setd’ constant as set directory (and name) in 0_mdfv_set def.php;

= runl mdfv_set init.php to:
= create ©_mdfv’ table (if necessary) containing descriptor names;
= create and fill *<set name> data’ table containing hin files;
= create "<set name> prop’ table for further usage;
= create <set name> mdfv’ table and allocate space for mols mdfv descs;
o edit2 mdfv_set calc.php program for one of the following ($job variable):
= if you want to compute mdfv for only a specific list of mols: specify hin files;
= if you want to compute mdfv for all uploaded hins: give an empty array;

o run2 mdfv set calc.php program to compute mdfv descriptors for job hins;

o Repeat:

o edit3 mdfv prop def.php and define "propd’ constant for desired property;

o be shore that you already put a file ‘propd’.txt containing props in mols dir;

* run3 mdfv_prop upload.php to upload property in "<set name> prop’ table;

* run5 mdfv prop_init.php to create and fill "<set n> <property n>" table;

= run 6_mdfv_prop_ kusk.php to delete all descriptors having Jarque-Bera value
larger than the value of the Jarque-Bera for measured property and
determination lower than first accepting descriptor according to JB value;

* run7 mdfv_prop bias.php OR(preferably) 7 mdfv_bias.pas to delete all

descriptors having inter-correlation higher than 0.99;
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* run 8 mdfv_mult.pas to obtain simple and multiple to 4 linear regression
equations;
* run9 mdfv_clean.php to clean for unwanted regressions (unacceptable

coefficients).

Derivati carbochinone - activitate antitumorala (elaborare modele structura -

activitate). Generare descriptori prin aplicare model matematic

+ Un set de 37 compusi apartindnd carbochinonelor au fost inclusi in studiu [Kawakami J, Hoshi K,
Ishiyama A, Miyagishima S, Sato K. Application of a self-Organizing Map to Quantitative
Structure-Activity Relationship Analysis of Carboquinone and Benzodiazepine. Chem. Pharm.
Bull 2004;52(6):751-755.]. Acestia au fost sintetizati In 1972 ca si agenti antileucemici de cétre
Nakao si co-autorii [Nakao H, Arakawa M, Nakamura T, Fukushima M. Antileukemic Agents II.
New 2,5-Bis(l-aziridinyl)-p-benzoquinone derivatives. Chem. Pharm. Bull 1972;20:1968-1979.].

+  Structura generica a clasei de compusi investigate este redatad in Figura 17.

vy
R; NQ
o
Figura 17. Structura generici a clasei de compusi investigati

+ Substituentul din pozitia R; si respectiv R, precum si activitatea investigata sunt redate in Tabelul
3.

+ Activitatea de interes: log(1/C) unde C (MED = minimum effective dose per 1 kg of mouse; ) =
doza minima efectivd exprimata per kilogram de soarece sic are determind prelungirea vietii cu
40% in comparatie cu grupul martor.

+ Metoda propusa de Kawakami si co-autorii [Kawakami J, Hoshi K, Ishiyama A, Miyagishima S,
Sato K. Application of a self-Organizing Map to Quantitative Structure-Activity Relationship
Analysis of Carboquinone and Benzodiazepine. Chem. Pharm. Bull 2004;52(6):751-755.] a
indicat o predictie a activitatii de interes cu o eroare de 4.2% si un coeficient de corelatie

incrucisata de 0.87
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Tabelul 3. Caracteristicile setului de compusi investigati

Mol R, R, logMinEffDose
qu01 C6H5 C6H5 4.33
cqd02 | CH; (CH,);CHs 4.47
qu03 C5H11 C5H11 4.63
cqd04 | CH(CH3), CH(CH;), 4.77
cqd05 | CH; CH,C¢Hs 4.85
cqd06 | C3H5 CsH; 4.92
cqd07 | CH; CH,0C¢H5 5.15
cqd08 | CH,CH,OCON(CH3), 5.16
qu09 C2H5 C2H5 5.46
cqdll | OCH; OCH; 5.59
cqd12 | CH; CH(CH,), 5.60
cqd13 | C3H; CH(OCH3;)CH,0OCONH, 5.63
cqdl14 | CH; CH; 5.66
cqdl5 [ H CH(CH3), 5.68
cqdl6 | CH; CH(OCHj3)C,Hs5 5.68
qu17 C3H7 CHzCHzOCONHz 5.68
cqd18 | CH,CH,OCHj; 5.69
cqd19 | C,Hs CH(OC,H5)CH,0OCONH, 5.76
cqd20 | CH; CH,CH,0COCH; 5.78
cqd21 | CH; (CH,)s-dimer 5.82
cqd22 | CH; C,Hs 5.86
cqd23 | CH; CH(OCH,CH,OCH3) 6.03
cqd24 | CH; CH,CH(CH;3)OCONH, 6.14
cqd25 | C,H; CH(OCH;)CH,0CONH, 6.16
cqd26 | CH; CH(C,H5)CH,0CONH, 6.18
cqd27 | CH; CH(OC,H;)CH,OCONH, 6.18
cqd28 | CH; (CH,);0CONH, 6.18
cqd29 | CH; (CH,),OCONH, 6.21
cqd30 | C,Hs (CH,),0OCONH, 6.25
cqd31 | CH; CH,CH,0OH 6.39
cqd32 | CH; CH(CH;)CH,OCONH, 6.41
cqd33 | CH; CH(OCH3;)CH,OCONH, 6.41
cqd34 | H N(CH,), 6.45
cqd35 | CH,CH,OH 6.54
cqd36 | CH; N(CH,), 6.77
cqd37 | CH; CH(OCH;)CH,0OH 6.90

+ Reprezentarea acestora s-a realizat folosind programul HyperChem. Geometria moleculara a fost
construita cu acelasi program. Optimizarea geometriei moleculare a modelului obtinut s-a realizat
prin metoda minimizarii energiei folosind Newton-Raphson.

+ Intr-o prima etapa au fost generati un numar de 2387280 descriptori moleculari de structura care
au fost filtrati folosind instrumentele statisticii descriptive si inferentiale. In urma filtrarii au
rezultat un numar de 7210 descriptori moleculari relevanti pentru studiul proprietatii "logaritm al

dozei minime efective" in activitatea antitumoralda a derivatilor de carbochinona (Tabelul 4).
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Informatia totala care a fost generata si care este pastratd in baza de date pentru caracterizarea

structurii derivatilor de carbochinona cumuleaza aproximativ 730 Mb.

GAOAacDI
GAOalcdl
GAOAiFDI
GAOIAcdI
GAOIAcdL
GAOIFpDL
GAOIPiDI
GAOPACdL
GAOPAPdL
GAOPiCDR
GAOPiFDR
GAOPiPDR
GAlaAfDL
GA1AFpDL
GAlalfDL
GAI1FAcDL
GAlFafDL
GAIFAIDL
GA1FApDL
GAIFCCDL
GA1FCPDL
GAIFF{DL
GAIFIcDL
GAl1FicDL
GAllapdl
GAllapdL
GAllapdR
GAI1IFfDR
GAI1IPfDR
GA1PafDL
GAI1PFfdL
GAI1PIfdL
GAT1PifdL
GA1PiFDR
GA2AaPdL
GA2AaPdR
GA2aFcDL
GA2alcdL
GAZ2alcdR
GA2AIFDI
GA2AIPdL
GA2AIPdL
GA2AIPdR
GA2AiPdR
GA2FCcDL
GA2FCCDL
GA2FPcDL
GA2FPIDL
GA2[Acdl
GA2[AcdL
GA2IAcdR
GA2ICPdI
GA2IFpDR
GA2PaCdL
GA2PACDR
GA2PAPdL
GA2PiCDR
GA2PIfdR
GA2PifdR
GA2PiFDR
GA3AFPdR

Tabelul 4. Descriptori moleculari de structura identificati dupa filtrare

GA3alfDL
GA3AipDI
GA3aPiDI
GA3CPfdL
GA3FAcDL
GA3FacDL
GA3FicDL
GA3FIfDL
GA3IACdI
GA3iFfDL
GA3IFpDL
GA3PAfdL
GA3PafDL
GA3PAIDR
GA3PApdL
GA3PAPdL
GA3PFIDL
GA3PiFDR
GA4AAcdl
GA4aAcdl
GA4aAcdL
GA4aAcdR
GA4AApdl
GA4AApdL
GA4AApdR
GA4aFpDL
GA4Aicdl
GA4AicdL
GA4AiICDL
GA4CFPdL
GA4FAADL
GA4FCCDL
GA4iAcDL
GA4IAcDR
GA4iAfDL
GA4IAfDR
GA41PcDL
GAA4IPfDL
GA4PIADR
GA4PiCDR
GA4PIfdR
GASAFfdR
GAS5AFpdR
GASFAcDR
GASFApDL
GAS5FapDL
GASFCcDR
GASFIADR
GASFipDL
GASFPcDR
GASFPpDL
GASIFIDL
GASlicdR
GASPAfdL
GASPAFDR
GAS5PApdR
GASPFfDR
GASPFFDR
GASPFpdL
GASPFpDR
GAS5PFPDR

GASPIADR
GASPIfDR
GAS5PifdR
GAS5PiFDR
GA6aaADL
GAG6AIADL
GA6alADL
GA6iaiDL
GAAaacDI
GAaaAfDL
GAaAFfDL
GAaAFpDL
GAAalcdL
GAAalcdR
GAaalfDL
GAaCFfdL
GAaFacDL
GAaFAfDL
GAaFafDL
GAaFAIDL
GAAFAIDR
GAAFAIdR
GAaFApDL
GAaFCPDL
GAaFFfDL
GAaFFIDL
GAaFFpDL
GAaFicDL
GAaFIfDL
GAalAfDR
GAAILCDR
GAailfDL
GAalPfDL
GAAPACdL
GAaPAcdR
GAaPafdl
GAaPafDL
GAaPAFDR
GAaPaFDR
GAAPAIDR
GAaPApdR
GAaPFfDL
GAaPFfdL
GAaPFFDR
GAaPFpDL
GAAPiICDR
GAaPIfDL
GAaPIfdL
GAaPifdL
GAaPIfdR
GAaPIFDR
GAaPifdR
GAaPiFDR
GAaPPfdl
GABAacDI
GAbAapDI
GAbaCCDR
GABalcdl
GABalcdL
GABalcdR
GABAIFDI

GADbAIfDL
GADbalfDL
GADbAIFDR
GABAipDI
GAbAipDI
GABaPfDL
GADbaPiDI
GADbCPfdL
GAbFAcDL
GABFAIdR
GADbFAIdR
GAbFApDL
GADbFicDL
GADbFIfDL
GADbFifDL
GABIAfDL
GADbiFfdL
GADbIiICDR
GADbIiPDR
GADbIPCDR
GABIPIdL
GABPACDR
GADbPAfdL
GAbPafDL
GABPAIDR
GADbPAIDR
GAbPApdL
GABPaPDR
GADbPFFDR
GAbPFpDL
GABPiCDR
GADPIfdI
GABPiFDL
GABPIFDR
GADbPiFDR
GACaAcdl
GACaAcdL
GACaAcdR
GACaAfDL
GAcAApDL
GACAApdR
GACAFfDL
GACaFpDL
GACAiICDR
GAcalcdR
GACAIFDI
GACcAiPDR
GACAPcDL
GAcFaADR
GAcFAcDR
GAcFApDL
GACFCCDI
GACFCcDL
GAcFCCDR
GACFCFDI
GACFCPDI
GACFIADR
GACFIADR
GACIAcDR
GAClafDI
GACiIAfDL

GAciapDR
GACIFIDL
GACIFpDL
GACiFpDL
GACIPcDL
GAcPaADR
GACPACDL
GACPaCDR
GAcPAFDR
GACPFFdL
GACcPFFDR
GACcPFIdR
GACcPFPDR
GACPIADR
GACcPIADR
GACPIcDL
GACPIcdR
GACPiCDR
GACPifdL
GACPiFDL
GACcPifdR
GACPiPDR
GADAFaDI
GADFAIDI
GAdFAIDI
GADFPiDI
GADPAIDI
GAdPAIDI
GAdPAidR
GADPFiDI
GAdPIIdR
GADPPiDI
GAFaacDI
GAFaafDI
GAfaFfDL
GAFAFFDR
GAFAFPdR
GAFAIFDL
GAfalfDL
GAFAIiFDR
GAFCAcdR
GAfCPfdI
GAfFAcDL
GAfFAIDL
GAFFCPDI
GAfFF{fDL
GAfFicDL
GAfFICDR
GAfFIfDL
GAfFifDL
GAFFifDR
GAFFPIDI
GAfFPIDI
GAFIACDR
GAfIAfDL
GAfIFfDL
GAFIFidI
GATfIFiDI
GAfiIfDL
GAfIPfDL
GAFIPiDI

GAFPAcdR
GAFPaCDR
GAfPafDL
GAFPAiDI
GAfPApdL
GAFPFIdL
GAFPiCdL
GAfPICDR
GAfPIfDL
GAfPIFDL
GAfPifdL
GAfPPfdI
GAFPPIDI
GAfPPIDI
GAGAacDI
GAGAaFDL
GAgAapDI
GAgaapDI
GAGaFcDL
GAGaFcDR
GAgaF{DL
GAGAFFDR
GAGAFiDI
GAGAFPdR
GAGAICDI
GAGalcdl
GAGalcdL
GAGalcdR
GAGAIFDL
GAgAIfDL
GAgalfDL
GAgAIpDI
GAgAipDI
GAgCFfdL
GAgCFPdR
GAgCPfdL
GAgFAcDL
GAGFAIdR
GAgFAIdR
GAgFCPDI
GAgFF{DL
GAgFFIDL
GAgFIfDL
GAgFifDL
GAGFPCDI
GAGiacDI
GAglAcDI
GAGIACDR
GAgIAfDL
GAGIiFfDL
GAgIFfDL
GAgiFfDL
GAGIFpDR
GAGIPCDR
GAGIP{DL
GAgIPfDL
GAGIPIdL
GAGPaCdL
GAGPACDR
GAgPafDL
GAGPAIDR

GAgPFfDL
GAgPFPDR
GAgPIfdl
GAgPIfDL
GAGPIFDR
GAgPiFDR
GAHaafDI
GAHAaFDL
GAHaAfDL
GAHaapDI
GAhAapdL
GAhAapdR
GAHAFaDI
GAHaFcDL
GAHaFcdL
GAHAFFDR
GAHAFPDR
GAHAFPdR
GAHAIFDL
GAHAPCDR
GAhAPCdR
GAHaPfDL
GAhFAADL
GAhFaADR
GAhFAcDR
GAhFApDL
GAHFCPDI
GAHFCPdI
GAHFIADR
GAhFIADR
GAhFiADR
GAHFifDL
GAIFPIdR
GAhIaCdI
GAHiAcDL
GAHIACDL
GAhlaCdL
GAHIAcDR
GAHiACDR
GAHIADR
GAhIAfDR
GAhIFIDI
GAHIFIDL
GAHIPfDL
GAIIPfDR
GAhPAADL
GAhPFAdL
GAhPFFdL
GAhPFPdR
GAhPIADL
GAHPIADR
GAhPIADR
GAHPiCDL
GAHPICDR
GAHPiCDR
GAHPiFDI
GAHPIFdL
GAHPiFDL
GAOPIfdR
GAhPIFDR
GAHPIPdL

GAHPPADI
GAhPPADL
GAIAFaDI
GAIAPaDI
GAiAPaDI
GAilaiDR
GAIIiiDR
GAIliiDR
GAIPAadR
GAiPAadR
GAIiPAidR
GAiPaidR
GAIPIidL
GAIiPIlidR
GAkaacDI
GAkaAfDL
GAKACFdI
GAkaCfDL
GAkaFfDL
GAkaFpDL
GAKAIcDR
GAKAIfDL
GAkaPcDR
GAkaPfDL
GAkaPfDR
GAKCifdR
GAKFAcDR
GAKFAIDR
GAKFiCDL
GAKFIfDR
GAKFiPDL
GAkIAcdL
GAkIAcdR
GAkiAfDL
GAKIFFDI
GAkiFfDL
GAKIFPDL
GAKIFpDR
GAKklicdL
GAKklicdR
GAKIPfDR
GAKPAIDR
GAKPICDR
GAKPIFdL
GAKkPifdL
GAKPIfdR
GAKPifDR
GAIAAFDI
GAlaAFDL
GALACCdL
GALACCdR
GALaFcDL
GAlaFcDL
GAlaFFDL
GAIAFPDI
GALAIcDR
GALAICdR
GAIAIPdR
GAIAPFDI
GAlaPFdI
GAlaPfDL
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GAlaPFDL
GAIAPPdR
GAICAfdL
GAICPfdL
GAIFAcDL
GAIlFacDL
GAIFAfDL
GAIFafDL
GALFAIDL
GAIFAIdR
GAIFApDL
GAIFCCDL
GAIFCFDL
GAIFCPDL
GAIFFfDL
GAIFFpDL
GAIFIcDL
GAIFIfDL
GAIFifDL
GAIFipDL
GAIFPcDL
GAIFPfDL
GALiaCdI
GAIIACDI
GALIAfDL
GAIIAfDL
GAIIAFDL
GALIAFDR
GALIFFDL
GAIIFfDL
GAIIFFDL
GAIliFfDL
GAIliFFDL
GAIIFPDI
GALiPCDI
GAIIPcDI
GAIIPCDI
GALIPFDI
GAIiPFdI
GALIPFDL
GAIIPfDL
GAIliPFDL
GALIPFDR
GAIPAfdI
GALPaFdL
GAIPafDL
GAIPaFdL
GAIPFfdL
GAIPFFDL
GAIPiCdL
GAIPIFdL
GAIPifDL
GAIPiFDL
GAIPPfDL
GAIPPFDL
GAmAACdI
GAmaAfDL
GAmaAFDL
GAmaCFDL
GAmAF{DL
GAmaFfDL
GAmAICDL
GAmalfDL
GAmaPFDL
GAmCAfdL
GAmCAfdR
GAmCFpdL

GAmCPfdR
GAmFAcDL
GAmFApDL
GAmFCcDR
GAmFCFDL
GAmFCfDR
GAmFCPDL
GAmFFpDL
GAMFIADR
GAmFIcDL
GAmFicDL
GAMFiFDL
GAmFIfDL
GAmFifDL
GAmFIpDL
GAmFipDL
GAmFPcDR
GAMIAfDL
GAmIAfDL
GAmiAFDL
GAMIAFDR
GAMIFFDI
GAmIFfDL
GAmiFfDL
GAmiFFDL
GAMIF{DR
GAMIFPDL
GAmIFpDL
GAMIFpDR
GAmIPCDI
GAmIPfDL
GAMIP{DR
GAMIPFDR
GAmPAcDL
GAmPACDL
GAmPaFdL
GAmPApDL
GAmPApdL
GAmPApdR
GAMPFFdL
GAmPFfdL
GAmPFFDL
GAmPFpdL
GAmPifDI
GAMPIFdL
GAmPIfdL
GAmPiFDL
GAmPPfdI
GAnaAaDI
GANAAIDR
GANAaiDR
GAnAAiDR
GANAFadl
GAnAFadl
GANAILDR
GAnAIliDR
GAnFiaDI
GANFIiDI
GAnFIiDI
GANIAIDR
GAnIAIDR
GAniCaDI
GANIFIDR
GAnIFIDR
GAniiaDI
GAniPaDI
GAniPAdI

GAniPAdL
GANiPAdR
GAniPAdR
GANPAadR
GANPAidR
GAnPiaDI
GANPIidL
GANPPadL
GAoAafDL
GAoaFfDL
GAoaFpDL
GAoalcdl
GAoalfDI
GAoAPcdl
GAoAPcdL
GAoAPcdR
GAoFAcDR
GAoFafDL
GAoFAIDI
GAoFCcDL
GAOFFiDL
GAOFiCDL
GAOFifDR
GAOIFFDL
GAoIFfDL
GAolFpDL
GAoiFpDL
GAoIPfDR
GAOPAIidR
GAOPIFdL
GAoPIfdL
GAOoPIFdL
GAoPifdL
GAoPifDR
GAoPPfdl
GApAAFDI
GApAafDI
GApaAFDR
GAPaFFDI
GAPaFFdI
GApAF{DI
GAPaFFDL
GApaFfDL
GApaFFDR
GAPaFPdI
GApAFPDI
GApAFPdI
GApaFPDI
GAPaFPDL
GApaFpDL
GAPAICdI
GApAiFDI
GApaPFDR
GApCacdR
GApCPcdR
GApFAcDL
GApFacDL
GApFA{DL
GApFafDL
GApFCcDL
GApFCFDI
GApFFfDL
GApFicDL
GApFIfDL
GApFifDL
GApFipDL
GAPFPCDI

GApFPcDL
GApFPfDL
GAplaCdl
GApiaCDI
GApIAFDI
GAPiAfDL
GAplafDL
GAPIAFDR
GApiAFDR
GApIF{DL
GApiFfDL
GApiFFDR
GApIFPDR
GApliFDL
GApIP{DL
GAPIPfDR
GApPACdL
GApPAcdR
GApPacdR
GApPaFDI
GApPAfDL
GApPAFdL
GApPafDL
GApPaFdL
GApPCcdR
GApPFFDI
GApPIfdl
GApPIFDL
GApPIFdL
GApPifDL
GApPiFdL
GApPifDR
GApPPCdL
GApPPcdR
GApPPFDI
GApPPfDL
GApPPFDL
GApPPFdL
GAqaACDI
GAqAAFDI
GAqaAfDL
GAqaAFDR
GAgAAPdI
GAQaFcDI
GAQaFcDL
GAqAF{DL
GAqaFfDR
GAqAFpDL
GAqalfDL
GAqaiFDR
GAqaPFDL
GAqCAfdL
GAqCPfdL
GAqFAcDL
GAqFacDL
GAgFAfDL
GAqFafDL
GAqFApDL
GAqFCPdR
GAQFIAdAL
GAQFICDL
GAgFiFDI
GAgFipDL
GAqFPpDL
GAQIACdI
GAQIAFDL
GAQIAFDR

GAqiAFDR
GAQIFFDI
GAQIFFDL
GAQIFfDR
GAqiFfDR
GAqiFFDR
GAQIFPDI
GAqIiFDL
GAqilfDL
GAQIiPFdL
GAqIPfDL
GAQIPFDR
GAqPAfdL
GAqPAFdL
GAgPafdL
GAqPaFdL
GAqgPafDR
GAqPApdL
GAqPFfdL
GAqPFfDR
GAQPFiDL
GAqPFpdL
GAg@PFPdR
GAqPICdL
GAqPiFDI
GAgPIfDR
GAgPIfdR
GAgPifdR
GAqPPfdL
GARaAIDL
GArFAidl
GArFaidl
GARPAadR
GArPAadR
GARPAidR
GArPAidR
GArPFidl
GArPIidR
GARPPadL
GAsaapDI
GAsaCcDL
GAsAF{DL
GAsAFpDI
GASAIfDI
GAsalfDI
GAsAPpDI
GAsaPpDlI
GASCAcdL
GAsCPfdl
GAsFAcDL
GASFAIDI
GASFAIDL
GASFAIDR
GAsFCcDL
GAsFFpDL
GAsFPcDL
GASIaCdl
GASIAfDR
GASIaPdL
GAsilfDI
GASIPfDL
GAsPAfDL
GAsPAIDI
GASPAIDR
GAsPFfDL
GASPFIDL
GAsPICDR

GASPIFdL
GAsPIfdL
GAsPifdL
GAsPPfdI
GAtAaCDI
GAtaacDI
GAtaafDL
GATAAFDR
GAtaapDI
GAtAF{DI
GAtaFfDL
GAtAFpDI
GAtaFpDL
GATAFPDR
GATalCDI
GAtalcDI
GATAICDR
GAtAIfDI
GAtAIFDL
GAtalfDL
GAtaiFDL
GATAIFDR
GAtAIFDR
GAtaiFDR
GATAPcDR
GATAPCDR
GAtaPpDI
GAtCPCdR
GAtCPfdL
GAtFAcDL
GAtFafDL
GATFAIDR
GAtFApDL
GAtFapDL
GAtFCIDI
GAtFC{DL
GAtFCfdL
GAtFFpDL
GAtFIfDL
GAtFifDL
GATFPCDI
GAtFP{DI
GAtFPIDR
GAtlacDI
GATIACDR
GAtIAfDL
GAtlafDL
GAtiAFDL
GAtiAFDR
GAtIFfDL
GAtFfDL
GATIFPDI
GAtIFPDI
GATIFpDR
GAtllcDI
GAtlicDI
GAtliCdR
GATIPCDI
GATiPCDI
GATIPCDR
GAtIPfDL
GATIP{DR
GATIPPdR
GATPaCdL
GAtPAfDI
GAtPAfDL
GAtPafDL

GAtPFfDL
GAtPFpDL
GAtPFpdL
GATtPIfdI
GAtPifDL
GAtPPfDI
GAUaACDI
GAuAACdI
GAUAACDL
GAUaACDL
GAuAACdL
GAUAACDR
GAuaACdR
GAuaaCdR
GAUaafDI
GAuaAfDL
GAUaFcDL
GAUAFPDL
GAuAFpDR
GAUAICdI
GAUAICDR
GAUAICDR
GAUAPCDI
GAUAPCDL
GAuAPCdR
GAuCAfdL
GAUCIcdL
GAUFAIDL
GAuFApDL
GAUFFADI
GAuFFPDL
GAUFIADL
GAUFICDL
GAuFPcDR
GAulAaDR
GAUIACDI
GAUIACdI
GAulAcDI
GAulaCdl
GAUIACDL
GAulaCdL
GAUIACDR
GAUIAFDI
GAUulIAfDI
GAulafDI
GAUIAFDL
GAUIAFDR
GAUIAPDI
GAUIAPDL
GAUIAPDR
GAulFaDR
GAulFadR
GAUIFfDR
GAulFPDI
GAUIFpDL
GAUIFpDR
GAulPaDR
GAUIPcDR
GAUIPfDL
GAulIPfDR
GAuPafdR
GAuPFPdR
GAUPIADL
GAUPiICDL
GAUPICDR
GAUPIFdL
GAuPIfdR

GAuPifdR
GAuPPFdL
GAvaAiDR
GAvIAaDI
GAViCaDI
GAviCaDI
GAVICIdI
GAviCIdI
GAVIiCiDR
GAViFADI
GAvViFADI
GAVlIiaDI
GAvliaDI
GAVPAadL
GAvPAadL
GAVPAadR
GAvPAadR
GAVPaidL
GAVPAIdR
GAvPaidR
GAvVPIidR
GAwAADL
GAwaAfDL
GAwACFdI
GAwaFcDL
GAwAIfDL
GAWAPAJI
GAwaP{DR
GAWFAIDL
GAwWFCCDL
GAwWFCPDL
GAWFiCDL
GAWFiPDL
GAwFPfDL
GAWIACdI
GAWIaCdl
GAwlacdl
GAWIACAL
GAWIaCdL
GAwlacdL
GAWIaCdR
GAwlacdR
GAwIFfDL
GAWIFPDL
GAwIFpDL
GAwIPfDL
GAwPAcdL
GAwWPICDR
GAwPiCDR
GAWPIFdL
GAwPIfdL
GAwPifdL
GAwPiPDR
GAwPPfdL
GAXAACDI
GAXaaCDI
GAXaAfDL
GAxaAfDL
GAxaAFDL
GAxaalDI
GAxaFcDL
GAxaFFDL
GAXAICdR
GAXailDI
GAxAipDR
GAxAPcDI
GAXAPCDR
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GAxaPFdI
GAxaPFDL
GAXaPIdI
GAXAPIDR
GAXaPIdR
GAxCFfdL
GAxCPfdL
GAxFafDL
GAxFapDL
GAxFCCDL
GAXFCfDL
GAXFCFDL
GAxFCPDL
GAxFF{DL
GAxFFpDL
GAxFIcDL
GAxFicDL
GAXFIfDL
GAXxFifDL
GAXxFPcDL
GAxFP{DL
GAXiaCdl
GAXiAfDL
GAXIAFDL
GAXxiAfDL
GAXxiAFDL
GAXIAFDR
GAXiaPDI
GAxlIapdR
GAXIFFDL
GAXIFfDL
GAxiFfDL
GAXIFPDL
GAXIPFDL
GAXIPFDL
GAXIPFDR
GAXPaCdL
GAXPaFdL
GAxPAfDL
GAxPAFDL
GAxPAFdL
GAxPaFdL
GAXPFfdL
GAXPFFDL
GAxPFpdL
GAxPIfDL
GAxPifDL
GAxPiFdL
GAxPIpdL
GAxPIpdR
GAxPPCdL
GAXPPFDL
GAYaAfDL
GAyaAfDL
GAyAaiDI
GAyaCFDL
GAYaFcDL
GAyaFpdL
GAyAICDL
GAyAPCDL
GAYaPfDL
GAyaPFDL
GAyCFPdL
GAyCIPdL
GAyCIPdR
GAyCPfdL
GAyFAfDL

GAyFCCDL
GAyFCfDR
GAyFCPDL
GAyFF{DL
GAYFIADR
GAyFPfDL
GAyFPPDL
GAYiACDI
GAylAcDI
GAylacDI
GAYIAcDR
GAYIAFDR
GAYiApDL
GAYIFFDL
GAyIFfDL
GAYIFfDR
GAYIFPDL
GAYIFpDR
GAYiPCDI
GAyIPcDI
GAYIPcDR
GAyIPfDL
GAyIPFDL
GAylIPIdI
GAyPAcDL
GAyPAfDL
GAyPAfdL
GAyPAFdL
GAyPafDL
GAyPafdL
GAyPaFdL
GAyPApdL
GAYPFCdL
GAYPFFdL
GAyPFfDL
GAyPFPDL
GAYPICdAL
GAyPICdL
GAYPIFdL
GAyPiFDL
GAyPiFdL
GAyPifdR
GAyPIPdL
GAZAAaDI
GAzAaaDI
GAzAAaDL
GAzAFaDI
GAZAiaDI
GAzAiaDI
GAZAPaDI
GAzAPaDI
GAZiaADI
GAzIAADI
GAziaADI
GAZiPADI
GAZiPAdI
GAziPADI
GAZiPAdL
GAZiPAdR
GAZPAadR
GAZPiadL
GCOAAcdI
GCOaAcdl
GCOaAcdL
GCO0aAcDR
GCOaAcdR
GC0aAfDL

GCOAAfDR
GCOAFaDI
GCOaFpDR
GCOAiICDL
GCOAIFDI
GCOAiPDL
GCOAPaDI
GCOAPcdI
GCOAPcdR
GC0aPcDR
GC0aPfDR
GC0aPpDR
GCOCFFdL
GCOFAADL
GCOFaADR
GCOFCCDL
GCOFCFDL
GCOFFADL
GCOFPaDI
GCOFPADL
GCOIaCdL
GCOIACdR
GCOIaCdR
GCOiAfDR
GCOIAPdL
GCOiApDR
GCOiFfDR
GCOiFPDI
GCOiFPdI
GCOIFpDR
GCOiFpDR
GCOIPcDR
GCOIPfDR
GCOPAADL
GCOPaADR
GCOPACDR
GCOPAFDL
GCOPFAdL
GCOPFCdL
GCOPFFDL
GCOPIADR
GCOPICdL
GCOPIcDR
GCOPiCDR
GCOPiFDR
GCOPIpDR
GCOPiPDR
GCOPPaDI
GCOPPFDL
GCAaAcdL
GCAAaCDR
GCAaAcDR
GCAaAcdR
GCAaAfDR
GCAAFaDI
GCAaFcDL
GCAaFcDR
GCAaFfDR
GCAAICDR
GCAAPaDI
GCAAPcDR
GCAaPcDR
GCAAPfDR
GCAaPfDR
GCAaPpDR
GCAFAADL
GCAFFADL

GCAFIaDI
GCAFIAdR
GCAFicDL
GCAFicDR
GCAFIfDR
GCAFifDR
GCAFPaDI
GCAFPADL
GCAFPcDL
GCAlaCdl
GCAIaCdL
GCAiAcDL
GCAIAcDR
GCAIAfDR
GCAIF{fDR
GCAIPcDR
GCAIPfDR
GCAIPpDR
GCAPAADL
GCAPaADR
GCAPaCDR
GCAPaFDR
GCAPFaDI
GCAPFADL
GCAPFAdL
GCAPFCdL
GCAPFFDR
GCAPFpDL
GCAPFpdL
GCAPIaDI
GCAPICdL
GCAPiCDR
GCAPIFdL
GCAPifDR
GCAPiFDR
GCAPIpDR
GCAPiPDR
GCAPPaDI
GCAPPADL
GCAPPFDR
GCFaAcdl
GCFaAcDL
GCFaAcdL
GCFaAcDR
GCFaAcdR
GCFAADL
GCFAAFDL
GCFAaFDL
GCFaAfDL
GCFAAfDR
GCFaAfDR
GCFaAiDR
GCFAFaDI
GCFaFcDL
GCFAFFdR
GCFaFfDR
GCFAFpDL
GCFAFPdR
GCFAIFDL
GCFAIFDR
GCFAPaDI
GCFAPcDL
GCFaPcDL
GCFAPIDL
GCFAPfDR
GCFaPfDR
GCFFAadl

GCFFAADL
GCFFFaDI
GCFFFADL
GCFFIaDI
GCFFIAdR
GCFFPaDI
GCFIACDI
GCFIACDL
GCFiAcDL
GCFiAfDR
GCFIFfDR
GCFIFPDI
GCFIFpDR
GCFiFpDR
GCFIPCDL
GCFIPcDR
GCFIPCDR
GCFIPfDR
GCFIPpDR
GCFPAADR
GCFPaCDL
GCFPAFDL
GCFPaFDR
GCFPFaDI
GCFPFADL
GCFPFAdL
GCFPFADR
GCFPFFDL
GCFPIaDI
GCFPIADR
GCFPicDL
GCFPicDR
GCFPiFDR
GCFPPADL
GCFPPFDL
GCjAAcdI
GCjAAcdL
GCjAAcdR
GCJaAfDL
GCjAAFDR
GCjAaFDR
GCjAFFdR
GCjAFPdR
GCjAICDR
GCjFAADL
GCjFaADL
GCjFaAdR
GCJFaFDL
GCjFFaDI
GCjFIaDI
GCjFlaDL
GCjFladL
GCjFIADR
GCjFIAdR
GCjFIidR
GCIFiPDL
GCjFIPDL
GCjFPPDI
GGjiACdI
GCjiACDR
GCjiAfDL
GCIIAFDR
GCJIICCAR
GCJICPIL
GCJICPdR
GCJIFadR
GCJIFFDL

GCIJIFPDL
GCJIPFDL
GCJIPFDR
GCjPAADL
GCjPaADL
GCjPAADR
GCjPaCdL
GCJPaFdL
GCjPIaDI
GCjPlaDL
GCjPIADL
GCjPIiDR
GCOaafDI
GCOIAfDL
GCOIAFDR
GCOIFfDR
GCOIPfDR
GCOPaFdL
GCWaaaDlI
GCWaAaDL
GCWaaFDI
GCWaAfDL
GCWaFcDL
GCWFIaDL
GCWiAcdR
GCWIiAfDL
GCWIAFDR
GCWICCdR
GCWICPdI
GCWICPdAL
GCWICPdR
GCWIFaDL
GCWIFPDL
GCWIPADL
GCWIPFdI
GCWIPFDL
GCWIPFDR
GCWPaCdL
GCWPaFdL
GCWPIaDL
GEOAIFDI
GEOAiPDL
GEOIaCdL
GEOIAcDR
GEOIaCdR
GEOIAIDL
GEOIFfDR
GEOPAADL
GEOPFAdL
GEOPIADR
GEOPiCDR
GEOPifDR
GEOPiFDR
GEOPiPDR
GElaAfDR
GEI1AIFDI
GE1APcDL
GE1APfDL
GEl1aPfDR
GEl1IaPdR
GE1iFfDR
GEI1IliPdR
GEI1IPcDR
GEIPFFDL
GEI1PiCDR
GEIPiFDR
GE2aAcdR

GE2AiPDL
GE2FFADL
GE2FPaDI
GE2IaCdL
GE2IACdR
GE2IaCdR
GE2iApDR
GE2iFPDR
GE2IiCdL
GE2IiCdR
GE2lIipDL
GE2PICdL
GE2PiCDR
GE2PiFDR
GE2PiPDR
GE3aAcdl
GE3aAcdR
GE3AIFDI
GE3APfDL
GE3aPfDR
GE3FFADL
GE3FIAdR
GE3FPADL
GE3laCdL
GE3IaCdR
GE3IAPdL
GE3iApDR
GE3IFfDR
GE3IiCdI
GE3IPfDR
GE3PICdL
GE3PiFDR
GE4AAcdl
GE4AiCDL
GE4AIiFDI
GE4FIIDI
GE4IACdL
GE4IACdR
GE4IAfDR
GE4PFaDI
GE4PPADL
GESaApDR
GE5aFfDR
GES5aicdR
GES5AIFDI
GE5aPfDR
GES5aPpDR
GESCFFdL
GESFFADL
GESFIAdR
GESIAPdL
GESIAPdR
GE5IaPdR
GESIFfDR
GES5iFfDR
GESiFpDR
GES5IiPdR
GESIPfDR
GESIPPdL
GESIPPdR
GE5PAADL
GES5PiCDR
GES5PiFDR
GE5PiPDR
GE6AFaDI
GE6AICdI
GE6AiPDL

GE6IACdR
GE6laCdR
GE6iFPDR
GE6PaFDR
GE6PIADR
GEG6PiFDR
GE6PiPDR
GE7aAcDR
GE7APcDL
GE7APfDL
GE7aPfDR
GE7FCCDL
GE7IACdR
GE7IaCdR
GE7IAPdR
GE7iFpDR
GE7IPpDR
GE7PICdL
GEaaAcdR
GEAaAfDL
GEaaCfDR
GEAAFaDI
GEAAiICDR
GEAAIFDI
GEaAiFDI
GEaaPcDR
GEaAP{DL
GEAiAcDL
GEAIAcDR
GEAIAfDR
GEAIAfDR
GEalAfDR
GEaiAfDR
GEalAPdL
GEalAPdR
GEAIFpDR
GEaliPdR
GEAIPCDI
GEAIPCDL
GEalPcDR
GEaIPfDR
GEaPFPDR
GEAPiICDR
GEaPiCDR
GEaPifDR
GEbAaCDR
GEBaAfDL
GEBaAfDR
GEbaCfDR
GEBAFaDI
GEBAICDR
GEbAIFDI
GEbAPIDL
GEbFFADL
GEBFIAdR
GEbFIAdR
GEbFifDR
GEBIaCdI
GEblaCDI
GEblaCdI
GEBIaCdL
GEblaCdL
GEbIAcDR
GEBiIAfDR
GEbiAfDR
GEbPaCDR
GEBPFAdL
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GEbPICdL
GEBPiCDR
GEbPiCDR
GEbPIFdL
GEBPIFDR
GEBPIIDI
GEBPiPDR
GEcaAfDL
GECaAfDR
GECaFpDR
GEcaicdL
GECAIFDI
GEcAiFDI
GECCFFdL
GECFaadl
GEcFAADL
GECFFADL
GECFIaDI
GECFIADR
GECFIAdR
GEcFIcdR
GECcFIfdR
GEcFPaDI
GECIACDI
GECIAfDL
GECIAfDR
GEcIAPdR
GEciFIDI
GEcliPdR
GEcIPfDR
GEcPAADL
GEcPaCDR
GECPAFDL
GECPFAdL
GECPiCDR
GEcPIcdR
GECPIFDR
GEcPIfdR
GECPIIDI
GEdaAcdL
GEDaAfDL
GEDaAfDR
GEdaAfDR
GEdaCfDR
GEDAICDR
GEDAIFDI
GEdAIiFDI
GEDailDR
GEdAPcDL
GEdJdAPfDL
GEDFIAdR
GEDIACDI
GEDIACdI
GEDIaCDI
GEDIaCdI
GEDIACDL
GEDIaCdL
GEDiAfDL
GEDIAIDL
GEDIFfDR
GEdIPpDR
GEDPICdL
GEDPicDL
GEdPICdL
GEdPIFdL
GEDPIFDR
GEFaAfDL

GEfaAfDL
GEFAFaDI
GEfAiFDL
GEFAiFDR
GEfAiFDR
GEfaPcDL
GEfFCPDL
GEFFIADR
GEFFIAdR
GEfFIAdR
GEFFiCDL
GEFFiFDL
GEFFPCDI
GEfIACDL
GEfIACDR
GEFiAfDL
GEfiAfDR
GEfIFPdI
GEFIPfDR
GEFIPpDR
GEfIPPdR
GEFPAFDL
GEFPFAdL
GEFPIADR
GEFPiCDR
GEFPiFDR
GEGAAFDL
GEgaAfDL
GEgaAfDR
GEgaFcdR
GEGAFFdR
GEgAFFDR
GEgAFFdR
GEGAFPdR
GEgAFPdR
GEGAIFDL
GEgAiFDL
GEGAIFDR
GEgAPAdL
GEgaPcDR
GEGCFFdL
GEgFFADL
GEGFIADR
GEGFiCDI
GEGIACDI
GEgIACDI
GEGIACDL
GEgIACDL
GEGiAfDL
GEgiAfDL
GEgiAfDR
GEglFaDI
GEgIFfDR
GEGIFPDI
GEgIPCDL
GEgIPcDR
GEgIPCDR
GEgPIFdL
GEHaAcDL
GEhaAcDR
GEhaAfDL
GEhaC{DL
GEHACFdR
GEhAFPdR
GEhAiFDL
GEhaPcDL
GEhaP{DI

GEhCFPdR
GEHFaADR
GEhFFaDI
GEHFIaDI
GEhFIaDI
GEHFIADR
GEhFIAdR
GEHFPCDI
GEHFPCDL
GEhIACDI
GEhIACDL
GEhiAfDL
GEhIAfDR
GEhiAfDR
GEHIFPDL
GEhIPCDI
GEhIPCDL
GEhIPCdR
GEhIPpDR
GEhIPPdR
GEhPaFDL
GEHPIaDI
GEhPIADR
GEIlaAfDL
GEiAaFDL
GEiaAfDL
GEiaAfDR
GEIAFPDR
GEIAIFDL
GEiAiFDL
GEIAiFDR
GEiAiFDR
GEiaPcDR
GEiaPfDR
GEiFFaDI
GEIFIADR
GEIFIAdR
GEIIACDI
GEilaCdI
GEilaCdL
GEiiAfDL
GEILAfDR
GEIIFfDR
GEIIFPDL
GEIiIPPdR
GEiPaCdL
GEiPIFdL
GEkaAfDL
GEKaAfDR
GEKACCdR
GEKACPdR
GEkaFcDL
GEKAPCdL
GEKAPCdR
GEKAPPdR
GEKIFPDL
GElaACDL
GElaAfDL
GEIIAaDL
GELIAFDR
GEIIAFDR
GEIICPdL
GELIFFDL
GEIIFFDL
GEIIFPDL
GEIIPFDI
GEIIPFDL

GEIIPFDR
GEIliPPDI
GELPiCdL
GELPPFdL
GEmaAfDL
GEMAaiDL
GEMACCdR
GEmAFaDL
GEmaFcDL
GEMAPCdL
GEMAPCdR
GEMFAFDL
GEMFAFdL
GEmFalDL
GEmFaidR
GEmFFidR
GEmFIIDL
GEmFIiDR
GEmFIidR
GEmFIIdR
GEmFPiDL
GEmFPiDR
GEmIAcDR
GEmiAfDL
GEmIFpDR
GEmIPcDR
GEmiPFDR
GEmPFidR
GEmPIIDL
GEmPIiDR
GEmPIIDR
GEmPPiDR
GEnaAfDL
GEnaPaDR
GEnFFaDL
GEnFIaDR
GENIAFDR
GEnIAFDR
GENICCdR
GENIFFDL
GEnIPFDI
GEnIPFDR
GEnPaFdL
GEOaAfDL
GEoaFpDL
GEoFFiDL
GEoFFiDR
GEoFFidR
GEoFPiDL
GEolaCdI
GEoiAfDL
GEpaAfDL
GEpaFFDL
GEpaFFDR
GEPIAFDR
GEpIAFDR
GEqaAfDL
GEqaFcDL
GEqFFiDL
GEqFFiDR
GEQFiPDL
GEQFPCDI
GEqlaCdl
GEqiAfDL
GEqlaPdI
GEqIPfDR
GEqPFCdL

GEqPiFDR
GERIAFDR
GErIAFDR
GERIiPDR
GERPPFdL
GEsaAfDI
GEsaAfDL
GEsaAFDR
GESFAADR
GEsFAiDI
GEsFAiIDL
GESFIADL
GESFIAdR
GEsFIiDR
GESFIIDR
GESFPPDI
GEslaCdl
GESIACDR
GEsiAfDL
GEslaPdI
GEslaPdL
GESIFfDR
GEsSIPCDL
GEsIPPdR
GEsPFidL
GEsPIidR
GETAAcdI
GEtaACDI
GETaAcdL
GEtaACDL
GETAAcdR
GETaAcdR
GEtaAfDL
GEtAAFDR
GETFAADL
GEtFaidl
GEtFaldl
GEtFAiIDL
GEtFAIDR
GEtFaldR
GETFFIDR
GEtFIAdR
GETFIFDL
GEtFIIDI
GEtFIIdI
GEtFIiDL
GEtFIIDL
GEtFIiDR
GEtFIIDR
GEtFIIdR
GETFIPDL
GETFPPDI
GETiIACdI
GEtiAfDL
GETIFFDI
GEtPalDI
GEtPAiIDL
GEtPalDL
GETPaiDR
GEtPAIDR
GEtPFiDI
GEtPFiDR
GEtPFidR
GEtPIaDI
GEtPIIDI
GEtPIiDL
GEtPIiDR

GEtPIIDR
GETPPCdL
GEtPPiDI
GEtPPiDL
GEUAAcdI
GEUaAcdl
GEuaAfDL
GEuaFcDR
GEuAiFDR
GEUAPADR
GEuFalDI
GEuFAiDL
GEuFaiDL
GEuFalDL
GEuFAiIDR
GEuFAidR
GEuFaiDR
GEuFFaDI
GEuFFADL
GEUFFIDR
GEuFIaDI
GEuFIAdR
GEUuFIIDI
GEuFIIDL
GEuFIidR
GEuFIIDR
GEuFIIdR
GEUFPCDI
GEuFPiDL
GEUFPIdR
GEuFPiDR
GEUFPPDI
GEulaCdI
GEulaCdL
GEulACDR
GEuiAfDL
GEuiAfDR
GEulaPdI
GEulaPdL
GEuiFCdI
GEuIPCDL
GEUIPcDR
GEulPcDR
GEuIPCDR
GEuIPCdR
GEuIPPdR
GEuPaADL
GEuPaiDI
GEUPalDL
GEuPaiDL
GEuPalDL
GEUPalDR
GEuPAiIDR
GEuPalDR
GEuPFidL
GEuPFidR
GEUPIadR
GEuPIADR
GEuPIIDI
GEuPIIDL
GEuPIiDR
GEuPIIDR
GEuPPiDI
GEuPPiDL
GEuPPiDR
GEVAAcdl
GEvaACDI

GEVAAcdL
GEvaACDL
GEVAAcdR
GEVaAcdR
GEvaACDR
GEvaAfDL
GEvVAAFDR
GEvaFcDL
GEvVAIFDR
GEvAPCDR
GEvVFAIDR
GEvFAidR
GEvFFaDI
GEVFFIDR
GEVFIaDL
GEvFIadL
GEvVFIAdR
GEVFIIDL
GEvFIidR
GEVFIIDR
GEVFIPDL
GEvVFIPDL
GEVIACDR
GEviAfDL
GEvVIPCDL
GEvVIPCDR
GEvVIPCdR
GEVPaADL
GEVPaiDR
GEvPAIDR
GEvPFiDL
GEvVPFidL
GEVPIIDI
GEvVPIIDL
GEvVPIiDR
GEvVPIIDR
GEwaAaDL
GEwaAfDL
GEWAFiDL
GEwAFPDL
GEWFIADL
GEWiAfDL
GEwPIadL
GExaaADI
GExaaCDI
GEXFFiDL
GEXiAcdR
GExiAfDL
GEXIAFDR
GEXICCdR
GEXICCdR
GEXIFPDL
GEXIFPDL
GEXIPADR
GEXIPFdI
GExXIPfDL
GExIPFDL
GEXIPFDR
GEXPiCdL
GEXPPFdL
GEyaAfDL
GEyFaaDL
GEyFAFDL
GEyFaFDL
GEYFFiDL
GEYiAcdR
GEyiAfDL

GEyiPCDI
GEyIPFDL
GEzaaADI
GEZaaCDI
GEzaACDI
GEzaaCDI
GEZaaFDI
GEzaaFDI
GEzaAfDL
GEZaFcDL
GEzaPCDI
GEzAPiDL
GEzFaFDL
GEZiAcdR
GEziAcdR
GEziAfDL
GEZIAFDR
GEzIAFDR
GEZICCdR
GEzIFAdR
GEZIFPDL
GEzIFPDL
GEZIPFdI
GEzIPFDL
GEZIPFDR
GEzIPFDR
GEZPaCdL
GEZPaFdL
GEZPiCdL
GLOaAcdL
GLOaAcdR
GLOaFpDR
GLOAIFDI
GLOCFFdL
GLOFAADL
GLOIacDI
GLOIafDI
GLOIIPdR
GLOIPfDR
GLOPAADL
GLOPiCDR
GLOPiFDR
GLOPiPDR
GLOPPADL
GL1aAfDR
GLI1AFfDR
GLIAFfdR
GLI1aFfDR
GLI1aFfdR
GL1AFpdR
GL1aFpdR
GL1AiCDR
GL1FACDR
GLI1FAPDL
GLI1FCCDR
GL1FCCdR
GLI1FCFDR
GL1FCFdR
GL1FCPdR
GL1FFAdR
GL1FiCDI
GLI1FiCDL
GLIFIIDI
GL1FPADR
GLI1IFfDR
GL1IFpDR
GL1IPcDR
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GL1IPpDR
GLIPIIDI
GL1PPCDR
GL2aAcdl
GL2aAcdL
GL2aAcDR
GL2aAcdR
GL2AFaDI
GL2aFfDR
GL2AIFDI
GL2AiPDL
GL2FIAdR
GL2IACDI
GL2IACdI
GL2IaCDI
GL2IaCdI
GL2IACdL
GL2IaCdL
GL2IACdR
GL2IaCdR
GL2iAfDR
GL2IFfdR
GL2IFPdI
GL2IFpdR
GL2PAADL
GL2PAFDL
GL2PFADL
GL2PIADR
GL2PICDR
GL2PiCDR
GL2PIFDR
GL2PiFDR
GL2PIPdL
GL2PiPDR
GL3AacDR
GL3aacDR
GL3aafDR
GL3aapDR
GL3aiCdl
GL3APFdI
GL3APPdL
GL3CiCdL
GL3FaAdR
GL3FAPDI
GL3FFPDR
GL3FIADR
GL3FIAdR
GL3FiFDR
GL3FPCDL
GL3FPiDR
GL3FPPDR
GL3FPPdR
GL3IAcDR
GL3IAfDR
GL3iCFdI
GL3iCFdL
GL3iCFdR
GL3IFfDR
GL3IFpDR
GL3IPcDR
GL3IPFDI
GL3IPfDR
GL3IPpDR
GL3PAADR
GL3PaADR
GL3PAIDI
GL3PaFDR

GL3PFFDR
GL3PIADR
GL3PICDR
GL3PiCDR
GL3PiFDR
GL3PIiDI
GL3PiPDR
GL3PPfDL
GL3PPFDR
GL4aFcdL
GL4AiFDI
GL4CFFdL
GL4FCCDL
GL4FCPDL
GLA4FFfdL
GL4FIADR
GL4FIiDL
GL4FPaDI
GL4IACdL
GL4IaCdL
GL4iAcDL
GL4IACdR
GL4IaCdR
GLA4IFFdI
GL4IFfDR
GL4IPCdL
GL4IPCdR
GL4PAADL
GL4PFADL
GL4PFCdL
GL4PFFDL
GL4PIADR
GL4PICDR
GL4PIFDR
GL4PPFDL
GL5alfDL
GL5aPADR
GLS5FIiDI
GLS5FIIDI
GLS5IapDR
GL5PIiDI
GLS5PIIDI
GL6AICDL
GL6FAADL
GL6FApDL
GL6FCPDL
GL6FIADR
GL6IACdL
GL6iAcDL
GL6IACdR
GL6IaCdR
GLO6IFFdI
GL6IiCdR
GL6IiPdR
GL6IPCdL
GL6IPCdR
GL6iPPdR
GL6PAFDL
GL6PaFDR
GL6PIADR
GL6PICDR
GL6PiCDR
GL6PIFDR
GL6PIiDL
GL6PIPdAL
GL6PiPDR
GL6PPADL

GL7FICDL
GL7FIIDI
GL7FIIdI
GL7IPFDR
GLAaAfDR
GLAaFcDR
GLAaFpDR
GLAAIFDI
GLAFaADR
GLaFalDI
GLaFCCDR
GLaFCFDR
GLaFCPDR
GLAFFADL
GLAFIaDI
GLAFIAdR
GLaFiCDL
GLaFPADR
GLalAcdl
GLalAcdL
GLalAcdR
GLAIAPdL
GLAIAPdR
GLAIaPdR
GLAIFpDL
GLAIPdL
GLalipDL
GLAIPdR
GLalPfdl
GLAIPfDL
GLalPfdL
GLAIPfDR
GLalPfdR
GLaPalDI
GLAPFFDR
GLAPicDR
GLAPiCDR
GLaPIIDI
GLbaaaDI
GLBaAcdI
GLbAACdI
GLBaAcdL
GLBAAcDR
GLBaAcDR
GLBaAcdR
GLbAacDR
GLBaAfDR
GLbAafDR
GLBACPdI
GLBaFcDR
GLbaiCdI
GLBAIFDI
GLbaPADL
GLBaPcDR
GLBAPFDI
GLBaPfDR
GLbaPfDR
GLbCaCdL
GLBFAADL
GLbFaAdR
GLbFAPDI
GLbFFAdR
GLBFIADR
GLBFIAdR
GLbFIADR
GLBFifDR
GLbFIiDI

GLbFIPDL
GLbFiPDL
GLBFPADL
GLbFPPDI
GLblaADL
GLBIACDI
GLBIACdI
GLBIaCDI
GLBIaCdI
GLbIAcDR
GLBiAfDR
GLbIAfDR
GLBiApDR
GLBIF{fDR
GLBIFfdR
GLbIFpDL
GLBIFpdR
GLBIPcDR
GLbIPFDI
GLBIPfDR
GLbPAADR
GLBPACdL
GLBPFAdL
GLBPIADR
GLbPICDR
GLBPIFDR
GLBPiFDR
GLbPiFDR
GLbPIiDI
GLbPiPDR
GLcAAPdL
GLCAICDL
GLCAIFDI
GLcCiCdL
GLCFAAdL
GLCFaADR
GLCFaIDL
GLCFaldL
GLcFAIdR
GLCFCCDL
GLCFCPDL
GLCFIADR
GLcFiCDR
GLcFiFDL
GLcFIiDI
GLCFIiDL
GLCFPaDI
GLcIAADI
GLCIACdI
GLCIaCdI
GLclaCDI
GLCIACdL
GLCIaCdL
GLCIACdR
GLClIafDI
GLclapDR
GLClicdl
GLClIicdR
GLCIPCdR
GLCPaADR
GLCPaFDR
GLCPaIDL
GLCPFADL
GLcPFFdL
GLcPFIdR
GLCPICDR
GLCPIFDR

GLCPiFDR
GLcPIiDI
GLCPIiDL
GLCPiPDR
GLdaacDR
GLdaafDR
GLDAIFDI
GLDFAADL
GLDFaADR
GLDFCCDL
GLDFifDR
GLdFIidI
GLdFIIdI
GLDFIiDL
GLDIACdI
GLDIACdL
GLDIaCdL
GLDIACdR
GLDIaCdR
GLDIafDI
GLDIFFdI
GLDiFfDR
GLDIFpDR
GLDIPCdL
GLDIPCdR
GLdIPFDL
GLdPaadR
GLDPADL
GLdPICdL
GLDPiCDR
GLDPiFDR
GLDPIiDL
GLDPiPDR
GLDPPADL
GLDPPCDR
GLFaAcdR
GLFaAfDL
GLFaAfDR
GLfaaiDR
GLFaFcDL
GLFaFcDR
GLFAiFDL
GLFAiFDR
GLFaP{DL
GLfaPiDR
GLFCFFdR
GLFCFPdR
GLFFaADR
GLFFaAdR
GLFFACDL
GLfFaldl
GLFFCCDI
GL{FCCDR
GLFFCFDI
GLFFFaDI
GLfFFADR
GLFFIAdR
GLFFicDL
GLFFIiDL
GLFFIiDR
GLFFPADL
GLfFPADR
GLfFPcdR
GLfFPfdR
GLFiAfDL
GLFIF{fDL
GLFiFfDL

GLFiFpDR
GLFTicdl
GLATiPDI
GLATiPDL
GLFPAADR
GLFPaADR
GLfPACDL
GLfPAcDR
GLfPAfDR
GL{PalIDI
GLfPAIDR
GLFPFADL
GLFPFFDR
GL{PFIDR
GLFPiCdL
GLf{PifDL
GLFPiFDR
GL{PifDR
GLFPIiDI
GLFPIiDL
GLFPIiDR
GLGaAcdI
GLGaacDI
GLGaAcdL
GLGaafDI
GLGAaFDL
GLGaAfDR
GLgAafDR
GLGaFcDR
GLGaFcdR
GLGAFPDR
GLgAFPdR
GLgAlcdl
GLgaicdl
GLgAIcdL
GLgalcdL
GLgaicdL
GLgAlIcdR
GLgalcdR
GLgaicdR
GLGAIFDL
GLGAPAdL
GLGAPFDL
GLgaPfDL
GLGAPFDR
GLgCaCdR
GLgCiCdL
GLgCiCdR
GLgFAADR
GLGFalDI
GLGFaIDL
GLGFAidR
GLGFCCDL
GLGFFADL
GLGFIAdR
GLgFIADR
GLGFifDR
GLGFIiDR
GLgFiPDL
GLgFiPdL
GLGIACDI
GLgIACDI
GLglaCDL
GLGiAcDR
GLGIiACDR
GLGIAfDR
GLgIAfDR

GLGiApDR
GLgIFfDL
GLGIFfDR
GLGIFfdR
GLGiFfDR
GLgIFpDL
GLGIFpDR
GLGIFpdR
GLGIiFDR
GLGIPCDI
GLgIPCDI
GLgIPcDL
GLgIPFDI
GLgIPfDL
GLGIPfDR
GLgPAADR
GLGPaCDR
GLgPAcDR
GLgPA{fDR
GLGPaIDI
GLGPaiDL
GLGPaIDL
GLGPAiIDR
GLGPIADR
GLgPIADR
GLgPICdL
GLGPIcDR
GLGPiCDR
GLGPiFDL
GLgPIFDL
GLGPIFDR
GLGPiFDR
GLGPIiDL
GLGPIiDR
GLgPPADR
GLhaacdL
GLHAAcDR
GLHAaFDL
GLHaAfDR
GLhAAPdR
GLHAIFDL
GLHAIFDR
GLHaPfDR
GLhCiCdL
GLHFAADL
GLHFaIDL
GLHFaldL
GLhFAIdR
GLHFCCDL
GLHFCFdL
GLHFFADL
GLHFicDR
GLhFiCDR
GLHFIfDR
GLhFIIDI
GLhFIIdI
GLHFIpDR
GLhFPIDR
GLHIACDI
GLHIaCDI
GLhIACDI
GLhIaCDI
GLHiAcDL
GLHIAcDR
GLHiACDR
GLHIaFDI
GLHIA{DR

GLHiApDR
GLhIapDR
GLHIFFdI
GLHIFfDR
GLHIFpDR
GLHIFPDR
GLHIFPdR
GLHiFpDR
GLHIiCdR
GLHIPCDI
GLhIPCDI
GLHPACDR
GLHPaCDR
GLHPaIDL
GLHPFADL
GLHPFAdL
GLhPFIDR
GLHPIaDI
GLHPICDR
GLHPicDR
GLHPifdR
GLhPIIDI
GLHPIiDL
GLHPiPDR
GLhPPIDR
GLiaaCDI
GLiaacDR
GLIaafDI
GLIAaFDL
GLIaAfDR
GLiAafDR
GLiaafDR
GLIaFcDL
GLIaFpDL
GLIAFpDR
GLIAFPDR
GLiaFPdR
GLIAIFDL
GLiaPfDR
GLICFPdR
GLIFAADL
GLIFaADR
GLiFaFDL
GLIFalDL
GLiFAIdR
GLIFFADL
GLiFiCDI
GLiFIidI
GLiFIIdI
GLIFIiDL
GLIFIiDR
GLiFPiDL
GLiFPIDR
GLITACDI
GLIIaCDI
GLITaCdl
GLIIACDL
GLIiAcDL
GLIIAcDR
GLIIACDR
GLIiIAfDL
GLIiApDR
GLIIFFDI
GLIIFpDR
GLIIFPdR
GLiIPADL
GLIIPCDI
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GLiIPCDI
GLIIPfDR
GLiPAcDL
GLIPACDR
GLIPaFDL
GLIPaFDR
GLIPaIDL
GLIPFAdL
GLiPFIDR
GLiPFIdR
GLIPIADR
GLiPICdL
GLIPiCDR
GLIiPifDI
GLIiPifDL
GLIPIiDL
GLIPiPDR
GLiPPIDR
GLKaAfDL
GLkAaiDI
GLKACCdR
GLKACPdR
GLKAPCdL
GLKAPCdR
GLKAPPdR
GLKFAADR
GLKFAIDL
GLKFalDL
GLKFAIDR
GLKFAIdR
GLKFIIdR
GLKFPIDL
GLKIAaDI
GLKIACDL
GLKIFfDR
GLKIFFdR
GLKIFpDR
GLKIFPdR
GLKIPcDR
GLKIPfDR
GLKIPFDR
GLKPaADL
GLKPAIDI
GLKPAIDL
GLKPalDL
GLKPAIDR
GLKPFADL
GLKPICDR
GLKPIFDR
GLKPIIDR
GLLaAcDR
GLLaACDR
GLLaAfDL
GLLaAFDR
GLLAaIDR
GLLaFcDL
GLLaFFdR
GLLaFPDR
GLLaFPdR
GLLaPCDL
GLLaPCDR
GLLFaiDL
GLLFaIDL
GLLFAiDR
GLLFAidR
GLLFaidR
GLLFaldR

GLLFaPDL
GLLFFIDL
GLLFFiDR
GLLFIiDR
GLLFIIdR
GLLFPiDL
GLLFPIDL
GLLFPiDR
GLITIAcdI
GLLiACDL
GLIIAcdL
GLLIAcDR
GLLIACdR
GLLiACDR
GLIAcdR
GLLIAFDR
GLLiAfDR
GLIIAfDR
GLLiAPDL
GLLiAPDR
GLIAPdR
GLLICCdL
GLLICCdR
GLIIFADR
GLLIFfDR
GLIIFfDR
GLLIFPDL
GLLIFpDR
GLIIFpDR
GLIIPADR
GLLiPCDL
GLLIPcDR
GLLiPCDR
GLLIPFDR
GLLiPPDR
GLLPalDL
GLLPAIDR
GLLPaiDR
GLLPaIDR
GLLPFidR
GLLPiCdL
GLLPIiDL
GLLPIIDR
GLLPPiDR
GLmaacdL
GLMAACDR
GLMaAcDR
GLMAAFDL
GLMAAFDR
GLMaAfDR
GLmAAPdR
GLMAFaDL
GLMAFadL
GLMAFaDR
GLMaFcDL
GLMAFPDL
GLMAICDR
GLMAIFDR
GLMAPaDI
GLMAPaDL
GLmaPADR
GLMaP{DR
GLMFaADR
GLMFaiDR
GLMFIaDR
GLMFIiDI
GLmIAaDR

GLMIACdI
GLMIAcDR
GLMIACDR
GLMiAfDL
GLMIAfDR
GLmlIFaDL
GLMIFfDR
GLMIFFDR
GLmlipDL
GLmIPaDL
GLmIPADL
GLMIPcdl
GLMIPcdL
GLMIPcDR
GLMIPcdR
GLMIPfDR
GLMIPFDR
GLMPaFDR
GLMPaiDR
GLMPaidR
GLMPFCdL
GLMPIaDR
GLMPIADR
GLmPifDI
GLMPIFDR
GLMPIiDL
GLNAACDR
GLNaAcDR
GLNaAfDL
GLNAAFDR
GLnaAFDR
GLNAFadL
GLNaFcDR
GLNaFFDR
GLNaFFdR
GLNAFPDL
GLNaFpDR
GLNaFPdR
GLNAICdI
GLnAICdL
GLNAIFDR
GLnAIPdR
GLNaPCDR
GLnAPcDR
GLnAPCdR
GLNAPFDL
GLNAPFDR
GLnAPfDR
GLnAPPdR
GLNFaiDI
GLNFaIDR
GLNFFIDL
GLNFIADR
GLNFIAdR
GLNFIIdR
GLNFPIDL
GLNFPidR
GLNIaCdI
GLNIiACDL
GLNIiACDR
GLNiAfDR
GLNiAPDL
GLNiAPDR
GLniFADL
GLniFADR
GLNIFfDR
GLNIFFdR

GLNIFpDR
GLNIFPdR
GLNIipDR
GLnIPADI
GLNIPcDR
GLNiPCDR
GLNIPfDR
GLNiPPDL
GLNPAFDR
GLNPAIDL
GLNPaiDL
GLNPFADR
GLNPFCdL
GLNPFIDL
GLNPFidR
GLNPIaDR
GLNPiCdL
GLnPiCdL
GLNPICDR
GLnPIcdR
GLNPPADL
GLOaafDI
GLOaAfDL
GLoFFADL
GLoFPADL
GLOiIAPDI
GLOIAPDL
GLOiIAPdL
GLOIFfDR
GLOIPFDR
GLOPaFDR
GLoPIcdL
GLoPIcdR
GLOPIFDR
GLOPiFDR
GLPaAfDL
GLPaFcDL
GLPaFFDR
GLPaFFdR
GLPaFPDL
GLPaFPDR
GLPaFPdR
GLPAPFDL
GLPaPfDL
GLPAPFDR
GLPaP{fDR
GLpCiCdR
GLPFAiIDR
GLPFAidR
GLPFFIDL
GLPFFiDR
GLPFIadR
GLPFifDR
GLPFPiDL
GLPFPIDL
GLPFPIdL
GLPFPiDR
GLPFPpdL
GLPIAFDI
GLPIAFDL
GLPiAfDL
GLPiAFDR
GLPiAPDL
GLPiApDR
GLPiAPDR
GLpiAPdR
GLPIFfDR

GLpiFFDR
GLpiFPDL
GLPIPFDI
GLPIPFDL
GLPIPfDR
GLPIPPdR
GLpPAFdL
GLPPFidR
GLPPiCdL
GLpPIcdR
GLpPIfdR
GLPPiPDR
GLgaacdL
GLQaafDI
GLQaAfDL
GLQaAFDR
GLQaFcDR
GLQAPCdR
GLqaPfDL
GLQAPPdR
GLQFAAdL
GLQFaADR
GLQFaldR
GLQFIaDR
GLQFIADR
GLqFiCDL
GLQFPADI
GLqFPcDL
GLQiAfDL
GLQIAFDR
GLQIaPdI
GLqIFfDL
GLQIFfDR
GLqIFpDL
GLqlIFpdL
GLQIFpDR
GLQIPcdI
GLQIPcdL
GLQIPcdR
GLqIPfDL
GLQIPFDR
GLQPiCDR
GLqgPiFDL
GLQPIFDR
GLRAAFDL
GLRaAfDR
GLRACCdR
GLRaFcDL
GLRAFFdR
GLRaFFDR
GLrAFiDI
GLRaFpDR
GLRaFPDR
GLRaFPdR
GLrAlcdl
GLrAlcdL
GLRFaADR
GLRFAIDL
GLRFaldR
GLRFCCDL
GLRFFaDL
GLRFFAdL
GLRFFIDL
GLrFiCDL
GLRFPIDL
GLRiAfDL
GLRIAFDR

GLRiAPDI
GLRiAPDL
GLRIF{DR
GLRIFFDR
GLRIFFdR
GLRIFPdR
GLRIPFDR
GLRPFADL
GLRPFIdL
GLRPiCDL
GLRPiCdL
GLRPIFDR
GLSaAfDL
GLSaAfDR
GLSaFcDL
GLsalcdl
GLsaicdl
GLSFAADL
GLsFFIdR
GLSFIAdR
GLSsFIIDL
GLSFIiDR
GLSFPADI
GLsFPADR
GLsFPIDR
GLSIAfDL
GLSIPCDL
GLSPaCDR
GLsPalDI
GLsPalDL
GLsPAIDR
GLsPFADL
GLsPFAdL
GLsPFIDR
GLSPIaDI
GLSPIADR
GLsPIadR
GLSPiFDL
GLsPiFDL
GLSPiFDR
GLsPIIDI
GLsPIIDL
GLSPIidR
GLSPPADL
GLsPPIDR
GLtaaCDI
GLTAAcDL
GLTaACDL
GLtaaCDL
GLTaACDR
GLTaafDI
GLTaAfDL
GLtAAPdL
GLTaFcDL
GLTaFcDR
GLTAFfdL
GLTAFFdR
GLTaFFDR
GLTaFFdR
GLtAFFDR
GLTaFPDL
GLtAFPDL
GLTAFPdR
GLTaFPDR
GLtAFPDR
GLtAIcdl
GLtalcdl

GLtaicdl
GLtAIcdL
GLtaledL
GLtaicdL
GLtAIcdR
GLtalcdR
GLtaicdR
GLTAPaDI
GLtCaCdR
GLtCiCdL
GLtCiCdR
GLTFAiIDR
GLTFaiDR
GLTFaidR
GLTFalDR
GLTFaldR
GLTFIADR
GLTFifDR
GLTFIidR
GLTFIIDR
GLTFIIdR
GLtFIPDL
GLTFPiDL
GLTFPIDL
GLTFPiDR
GLTiACdI
GLtIACDI
GLTIACDL
GLtIACDL
GLTIACDR
GLTiACDR
GLTiAfDL
GLTiAFDR
GLTiAPDI
GLTiAPDL
GLtIFfDL
GLTIFfdR
GLTiFfDR
GLtIFpDL
GLTIFpDR
GLTIFpdR
GLtIPcDL
GLtIPCDL
GLTIPCDR
GLtIPCDR
GLTiPPDR
GLTPAIDI
GLTPAIDL
GLTPaiDL
GLTPaIDL
GLTPAiDR
GLTPaiDR
GLTPaIDR
GLTPFADL
GLTPFiDL
GLTPFIDL
GLTPFIdL
GLtPIADR
GLTPIIDL
GLTPIIDR
GLTPPaDI
GLTPPIDL
GLUaAcdL
GLuAACdL
GLuaacdL
GLUaAcdR
GLUaafDI

GLUaFcDL
GLuAICdL
GLuAiCdL
GLuAPAdR
GLUAPFDI
GLUAPFDL
GLuCiCdL
GLuCiCdR
GLUFAADR
GLUFaADR
GLuFalIDI
GLuFaIDL
GLuFaldL
GLUFaidR
GLUFaldR
GLuFAIDR
GLUFFADL
GLuFFIDR
GLUFIADI
GLUFIaDL
GLuFiCDR
GLUFiFDI
GLuFIIDL
GLUFIidR
GLUFIIdR
GLUFipDR
GLuIACDI
GLUIACDL
GLUiAcDL
GLUiAcdL
GLUIACDR
GLUiAcdR
GLUIAFDI
GLUIAFDL
GLUIAfDL
GLUIAFDR
GLUIAfDR
GLulapDR
GLUICPdR
GLulFADL
GLulFAdL
GLulFfdL
GLUIFFdR
GLUIFPDR
GLUIFPdR
GLulPADL
GLuIPCDI
GLUIPCDL
GLUIPCDR
GLUIPCdR
GLUIPFDI
GLUIPFDL
GLUIPFDR
GLUIPPdR
GLUPAADL
GLUPAADR
GLUPaCDR
GLUPaFDL
GLUPAIDI
GLuPalDI
GLuPAIDL
GLuPalDL
GLUPFaDI
GLUPFAdL
GLuPFIDL
GLUPIaDL
GLUPIADR
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GLUPicDL
GLUPicDR
GLUPiCDR
GLuPIIDL
GLUPiPDR
GLUPPaDI
GLUPPADL
GLuPPIDL
GLVaACDL
GLVaACDR
GLVaAfDL
GLVaFcDR
GLVaFcdR
GLVaFFDR
GLVaFFdR
GLVaFPDL
GLVAFPdR
GLVaFPDR
GLvAlcdI
GLvAICdI
GLvaPADR
GLVAPFDI
GLVAPFDL
GLVCFPdR
GLvCiCdL
GLvCiCdR
GLVFAADR
GLVFaAdR
GLVFAIDL
GLVFaidR
GLVFaldR
GLvFAIDR
GLvFalDR
GLvFaldR
GLVFCCDI
GLVFCCDL
GLVFFaDI
GLVFFADL
GLVFIAdR
GLvVFIIDL
GLvVFIIdL
GLVFIidR
GLvVFIIDR
GLvVFIIdR
GLvFPfDR
GLVFPIDL
GLvVFPIDR
GLViACdI
GLViAcDL
GLViACDR
GLVIAFDL
GLVIAFDR
GLViAfDR
GLViAPDI
GLViAPDL
GLVIFFDR
GLVIFFdR
GLVIFPDI
GLVIFPDR
GLVIFPdR
GLVIPADL
GLvIPCDI
GLVIPCDL
GLvIPCDL
GLVIPcDR
GLVIPCDR
GLVIPCdR

GLVIPFDL
GLVPaCDR
GLvVPAfDR
GLVPAIDL
GLvPaIDL
GLVPalDR
GLvPAIDR
GLvPaIDR
GLVPFaDI
GLVPFADL
GLVPFIDL
GLVPFIdL
GLvPifDL
GLvPifDR
GLvPIIDI
GLvPIIDL
GLVPiPDR
GLVPPIDL
GLWaFcDL
GLwaiCDI
GLwAPCdI
GLWFaidR
GLWFIADR
GLWFIAdR
GLWFIiDR
GLWFIidR
GLWFIIdR
GLWIACDR
GLWIaCDR
GLWIFFdR
GLWIFPDR
GLWIFPdR
GLWIPcDL
GLWIPFDR
GLWPaADL
GLWPaIDR
GLwPFIDR
GLWPIADR
GLWPICDR
GLWPIifdR
GLWPIiDR
GLXAAcDL
GLXaACDR
GLXaAfDL
GLXaFcDL
GLXaFFdR
GLXaFpDR
GLXaFPdR
GLXaPCDR
GLXaP{DR
GLXFaiDI
GLXFaiDL
GLXFAIDR
GLXFAidR
GLXFAIDR
GLXFalDR
GLXFaldR
GLXFFIDL
GLXFFIdL
GLXFIiDL
GLXFIIdR
GLXFPIDL
GLXiACDL
GLXIACdR
GLXiACDR
GLxiAcdR
GLXiAfDL

GLXiAFDR
GLXiApDL
GLXiAPDL
GLXiAPDR
GLXIFadL
GLXIFFDL
GLXIFPDL
GLXiPCDL
GLXiPCDR
GLxIPcDR
GLXiPFdL
GLXIPPdR
GLXiPPDR
GLxIPpDR
GLXPAIDL
GLXPAIDR
GLXPaIDR
GLyaAADR
GLyaacdL
GLYAACDR
GLYaAfDL
GLYAAFDR
GLYaAFDR
GLyAAPdL
GLyAAPdR
GLYaFcDL
GLyalcdI
GLyaicdl
GLyalcdL
GLyaicdL
GLyAlIcdR
GLyaicdR
GLYAIFDR
GLYAIIDR
GLyAIPdR
GLyAiPdR
GLyaPADR
GLYFaADR
GLYFaiDL
GLYFIIDR
GLYFPAdL
GLyFPcDR
GLYiAcDL
GLYiACDL
GLYIACDR
GLYiACDR
GLyIAcDR
GLYIAFDR
GLyIAfDR
GLYiApDL
GLyIApDR
GLYIFfdL
GLYIFpDL
GLYlicdl
GLYIPCDR
GLYIPfDL
GLYPAADR
GLYPaCDR
GLyPAcDR
GLyPAfDR
GLYPaiDL
GLyPalDR
GLYPFCdL
GLyPFCdL
GLyPFFdL
GLYPFIdL
GLYPIFDR

GLYPPADR
GLyPPcDR
GLyPP{DR
GLyPPIDR
GLzaACdI
GLZaACDL
GLZAACDR
GLZaACDR
GLZaAfDL
GLZaAFDR
GLzaCCdL
GLZaFFDR
GLZaFFdR
GLZAFPDR
GLZaFPDR
GLZAICdI
GLZAICdL
GLZAIFDR
GLZAIIDR
GLZAPCDL
GLZaPCDR
GLZaPFDR
GLZFaADR
GLZFAidR
GLZFalDR
GLZFFIDL
GLZFIaDR
GLZFIADR
GLZFIAdR
GLZFPIDL
GLZFPiDR
GLZFPidR
GLZIACdI
GLZIaCdI
GLzIAcdI
GLZiAcDL
GLZiACDL
GLzIAcdL
GLZIACDR
GLZIAFDR
GLZiAfDR
GLZiApDL
GLzICPdR
GLZIFfDL
GLZIFpDL
GLZIFPdR
GLZiPCDL
GLZiPCdL
GLzIPCdL
GLZIPCDR
GLZiPCDR
GLZIPfDL
GLZiPFDL
GLZIPFDR
GLZPaidR
GLZPalDR
GLZPFIDL
GLZPFIdL
GLZPFiDR
GLZPFidR
GLZPiCdL
GLzPiCdL
GLZPICDR
GLZPIFDR
GLZPIIDR
GLZPPiDR
GMOAAcdI

GMoOaAcdL
GMOaAcDR
GMoOaAcdR
GMOAICdI
GMOAiICDL
GMOAPaDI
GMOFaADR
GMOFCCDL
GMOFFADL
GMOFIfDR
GMOFPaDI
GMOiAcdl
GMOIaCdL
GMOIACdR
GMOIaCdR
GMOIAfDR
GMOiApDR
GMOiFpDR
GMOIiCdI
GMOPAFDL
GMOPIADR
GMOPiCDR
GMOPiFDR
GMOPiPDR
GM1AacDR
GMI1AafDR
GM1laApDR
GMI1aFfDR
GMlaicdl
GM1AiCDL
GMIlaicdR
GMI1AIFDI
GMI1AIDL
GMI1AiPDL
GM1laPaDI
GM1aPpDR
GMIFAADL
GMI1FCCDL
GMI1FFADL
GMI1FIpDR
GMI1FPADL
GMI1IAPdL
GMI1IAPdR
GMI1IaPdR
GMIIFfDR
GMI1IFpDR
GMI1IiPdR
GM1IPcDR
GMI1PAADL
GM1PaCDR
GMIPAFDL
GMIPFAdL
GMI1PFFDL
GM1PiCDR
GM1PiFDR
GM1PiPDR
GMI1PPCDR
GM2aAcdl
GM2aAcDR
GM2aAcdR
GM2aAfDR
GM2AFaDI
GM2AiICDL
GM2AIFDI
GM2AiPDL
GM2aPfDR
GM2CFFdL

GM2FFADL
GM2FPaDI
GM2FPADL
GM2IaCdL
GM2IACdR
GM2IaCdR
GM2IAiDL
GM2IiCdR
GM2IPfDR
GM2PAFDL
GM2PiCDR
GM2PIPdL
GM3AacDR
GM3AafDR
GM3aApDR
GM3AFaDI
GM3aFcDR
GM3aFfDR
GM3aicdL
GM3aicdR
GM3aPaDI
GM3aPfDR
GM3aPpDR
GM3FCCDL
GM3FFADL
GM3FIAdR
GM3FPADL
GM3IaCdL
GMB3IACdR
GM3IaCdR
GM3IPcDR
GM3IPfDR
GM3IPPdL
GM3IPpDR
GM3IPPdR
GM3PFAdL
GM3PIADR
GM3PICdL
GM3PiCDR
GM3PiFDR
GM3PiPDR
GM4AAcdl
GM4aAcdL
GM4AiCDL
GMA4AiPDL
GM4APaDI
GM4aPfDR
GM4FFADL
GMA4IACdL
GMA4IAcDR
GMA4IACdR
GMA4IAfDR
GM4iAfDR
GMA4IAPdR
GMA4IFpDR
GMA4PIADR
GM4PiCDR
GMA4PIIDI
GM4PiPDR
GMS5AacDR
GM5AafDR
GMS5aApDR
GM5aFfDR
GM5alcdL
GM5alcdR
GM5aicdR
GMS5AIFDI

GMS5aPaDI
GMS5CFFdL
GM5FAADL
GM5FaADR
GM5FFADL
GMS5FIAdR
GMSIAPdAL
GMSIAPdR
GM5IaPdR
GMSIFfDR
GMSIFpdR
GM5IiPdR
GMS5IPfDR
GMS5IPPdAL
GMSIPpDR
GMSIPPdR
GM5PAADL
GMS5PacDL
GM5PaCDR
GM5PafDL
GMS5PFaDI
GMS5PFAdL
GMS5PFFDL
GMS5PiCDR
GMS5PiFDR
GMS5PiPDR
GM6aAcdR
GM6AFaDI
GM6AICdI
GM6AiICDL
GMG6AIDL
GM6APaDI
GM6FCFDL
GM6laCdL
GM6IACdR
GM6IaCdR
GM6iApDR
GM6IFfDR
GM6IPcDR
GM6PaCDR
GM6PFFdL
GM6PIADR
GM6PiCDR
GM6PiFDR
GM6PiPDR
GM7AacDR
GM7AafDR
GM7aApDR
GM7AFaDI
GM7aFpDR
GM?7aicdL
GM7aicdR
GM7APaDI
GM7aPfDR
GM7FAADL
GM7FCCDL
GM7FFADL
GM7IACdR
GM7IaCdR
GM7IAPdL
GM7IAPdR
GM7IaPdR
GMT7IFpDR
GMT7IPfDR
GM7IPpDR
GM7PFFDL
GM7PFFdL

GM7PIADR
GM7PICdL
GM7PiCDR
GM7PiFDR
GM7PiPDR
GMAaAcDR
GMAaAcdR
GMaAacDR
GMAaAfDR
GMaAafDR
GMAAICDR
GMaaicdR
GMAAIFDI
GMaAiFDI
GMAAPaDI
GMaAPaDI
GMaaPaDI
GMaaPfDR
GMAFAADL
GMaFCCDL
GMAFFADL
GMaFFADL
GMaFIaDI
GMAFIAdR
GMaFIAdR
GMAFifDR
GMAIACDI
GMAIaCDI
GMAIAcDR
GMalAcDR
GMAIAfDR
GMalAfDR
GMalAPdR
GMalaPdR
GMalFfDR
GMaiFfDR
GMAIFpDR
GMalFpDR
GMaliPdR
GMAIPCDI
GMAIPCDL
GMalPcDR
GMAIiPPDL
GMalPPdL
GMAIPpDR
GMalPPdR
GMAPFAdL
GMaPFADL
GMaPFAdL
GMAPFFDL
GMaPFFDR
GMAPIaDI
GMaPIaDI
GMAPIADR
GMAPiICDR
GMaPiCDR
GMAPIFDR
GMAPifDR
GMAPiIFDR
GMaPiFDR
GMaPiPDR
GMAPPaDI
GMaPPADL
GMaPPFDL
GMaPPFDR
GMBAaCDR
GMbAacDR
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GMbAaCDR
GMBaAfDL
GMBaAfDR
GMbaApDR
GMbAFaDI
GMBaFcDR
GMBAFPDR
GMbaicdl
GMDbAiICDR
GMbaicdR
GMBAIFDI
GMDbAIFDI
GMDbAIfDR
GMBAPaDI
GMbAPaDI
GMbaPaDI
GMbaPfDR
GMbCFFdL
GMDbFCCdL
GMBFFADL
GMbFFADL
GMbFIaDI
GMBFIAdR
GMbFIAdR
GMBFIIDI
GMBFIpDR
GMblaCdI
GMBIaCdL
GMBiAcDL
GMblaCdL
GMBIAcDR
GMbIAcDR
GMBIAfDR
GMBIAfDR
GMbIATDR
GMbiFcDR
GMBIF{DL
GMBIFfDR
GMDbIFfDR
GMDbIPfDR
GMBiPPDL
GMBIPpDR
GMBIiPPDR
GMbIPpDR
GMbPFaDI
GMDbPFFDR
GMbPFPDR
GMBPIaDI
GMbPIaDI
GMBPICdL
GMbPICdAL
GMBPiCDR
GMBPIFdL
GMbPIFdL
GMBPiFDR
GMbPiFDR
GMBPIIDI
GMBPiPDR
GMBPPFDL
GMCAAcdI
GMCaAfDL
GMcalcdl
GMcalcdL
GMcalcdR
GMcaicdR
GMCcAiFDI
GMcaPaDI

GMcaP{DR
GMCFAADL
GMcFAADL
GMcFaADR
GMCFapDL
GMCFFADL
GMcFFADL
GMCFlaDI
GMCcFIaDI
GMCFIADR
GMCFIAdR
GMCcFIAdR
GMCcFifDR
GMcFPADL
GMCIACDI
GMClaCDI
GMCIAcDR
GMCIAfDR
GMCIAfDR
GMCcIAfDR
GMclaPdR
GMcIFpDR
GMCcIPfDR
GMCcIPPdR
GMCPAADL
GMcPACDR
GMcPafDL
GMCPFADL
GMcPFAdL
GMCPFFDL
GMcPFPDR
GMCPIaDI
GMCPIADR
GMCPiCDR
GMcPiCDR
GMCPIFDR
GMCPiFDR
GMCcPiFDR
GMCPIiDI
GMCPIIDI
GMCPiPDR
GMcPPADL
GMDAaCDR
GMdAaCDR
GMDaAfDL
GMDaAfDR
GMdAafDR
GMDaalDR
GMDAFaDI
GMdAFaDI
GMDaFcDR
GMDAICDR
GMDAIFDI
GMdAIFDI
GMDailDR
GMdAPaDI
GMdaPfDR
GMDFAADL
GMDFIAdR
GMDFicDR
GMdJFPADL
GMDIaCDI
GMDIaCdl
GMDIACdL
GMDIaCdL
GMdIAcDR
GMDIAfDR

GMdIAfDR
GMdAIFfDR
GMDiPPDL
GMDiPPDR
GMdIPPdR
GMDPFFdL
GMDPICdL
GMdPICdL
GMDPiCDR
GMdPiCDR
GMDPIFdL
GMdPIFdL
GMdPiFDR
GMDPipDL
GMdPiPDR
GMFaAcdl
GMfaAcDL
GMFaAcdR
GMFAAfDL
GMfAAfDL
GMfaAfDL
GMFAaFDR
GMfaApDR
GMFAFaDI
GMfAFaDI
GMFaFcDR
GMfaFfDR
GMFAFpDL
GMfaFpDR
GMfaicdl
GMfaicdL
GMIfAIFDL
GMfAPaDI
GMfaPAdR
GMFaPfDL
GMfaP{fDR
GMFaPpDL
GMFFAadl
GM(fFAadl
GMf{FaADR
GMfFaAdR
GM(fFFaDI
GMI{FFADL
GM({FIaDI
GMFFIADR
GMFFIAdR
GMIfFIAdR
GMFFiCDL
GM({FIcDR
GMFFIfDR
GMI(fFIfdR
GMI{FPaDI
GMFFPCDI
GMIIACDI
GMFiAcDL
GMIfIACDL
GMfiAcDR
GMFiAfDL
GMFiAfDR
GMIfiAfDR
GMflaPdR
GMI{IFaDI
GMIIFfDR
GMFIFPDI
GMIIFPDI
GMIfIFPdI
GM({IPaDI

GMFIPfDR
GM{IPpDR
GMIS{IPPdR
GMFPAADL
GMFPaADR
GMFPACDL
GMFPaCDL
GMFPAFDL
GM{fPaFDL
GM{PFADL
GM{PIADR
GM{fPIcdR
GMFPiFDL
GMSfPIfdR
GM{fPiFDR
GM{fPiPDR
GM{PPADL
GMGaAcdl
GMGAAcDL
GMgaAcDR
GMGAAFDL
GMGAaFDL
GMgAaFDL
GMgaAfDL
GMgAFaDI
GMGAFFdR
GMgAFFDR
GMgAFFdR
GMGAFPdR
GMgAFPdR
GMgaFpdR
GMgaicdL
GMgaicdR
GMGAIFDL
GMgAiFDL
GMgAPaDI
GMgaPAdR
GMGaPfDL
GMGFAadIl
GMgFAadl
GMgFaadl
GMGFAADL
GMgFAADL
GMgFaAdR
GMGFIADR
GMGFIAdR
GMgFIcDR
GMgFIfDR
GMgFIfdR
GMGIACDI
GMgIACDI
GMGIACDL
GMgIACDL
GMgiAcDR
GMgiAfDR
GMglFaDI
GMGIF{DR
GMGIFPDI
GMglFpDR
GMglPaDI
GMgIPCDL
GMgIPCDR
GMgIPpDR
GMGPAADL
GMgPAADR
GMgPaADR
GMGPFADR

GMGPFPDR
GMgPFPDR
GMgPIaDI
GMgPIADR
GMgPIFdL
GMgPIfdR
GMHAAcdL
GMHAAcdR
GMHAAIDL
GMHaAfDL
GMhAaFDL
GMHaAfDR
GMHaFcDR
GMhalcdl
GMhaicdl
GMhalcdL
GMhaicdL
GMhAIFDL
GMhAPaDI
GMhaPfDR
GMhCFFdL
GMhFAADL
GMHFaADR
GMhFFaDI
GMHFIaDI
GMhFIaDI
GMHFIADR
GMHFIAdR
GMhFIAdR
GMhFicDR
GMhFifDR
GMhFPaDI
GMHFPCDI
GMHFPCDL
GMHFPCdL
GMhIACDI
GMhIACDL
GMHIAfDR
GMhIAfDR
GMHIFPDI
GMHIFPDL
GMHiFpDR
GMhIPCDI
GMhIPCDL
GMhIPCdR
GMHPAADL
GMhPAADL
GMhPFaDI
GMhPFADR
GMHPIADR
GMhPIADR
GMHPiPDL
GMhPPaDI
GMIAaFDL
GMIaAfDL
GMiaAfDL
GMiAFaDI
GMlIaFcDL
GMiAFFDR
GMiaFpDR
GMIAIFDL
GMiAiFDL
GMIAIFDR
GMiAPaDI
GMiaPfDR
GMIAPPdAL
GMIFFADL

GMIFIaDI
GMIFIADR
GMiFIAdR
GMiFIcDR
GMIiFIfdR
GMiFPaDI
GMIIACDI
GMilaCdl
GMilaCdL
GMiiAcDR
GMIiAfDR
GMiiAfDR
GMilFaDI
GMIIFPDI
GMIIFPDL
GMilPaDI
GMIIPcDR
GMIiIPfDR
GMiPaCdL
GMIPaFDL
GMIPiCDR
GMIiPIFdL
GMKaAfDL
GMkaFaDL
GMkIAaDI
GMKIAFDR
GMKIFADI
GMKIFAdI
GMkiFaDL
GMlaFcDL
GMIFAADL
GMIFFADL
GMIFIaDR
GMIFiPDL
GMIIAaDL
GMIIAfDL
GMLIAFDR
GMIIAFDR
GMIICCdL
GMLICCdR
GMLICPdR
GMIliFaDR
GMliFadR
GMLIFFDL
GMIIFFDL
GMIIFPDL
GMLIPcDR
GMIIPFDI
GMIIPFDL
GMIIPFDR
GMIPIaDR
GMLPiCdL
GMLPPFdL
GMmaAfDL
GMMAaiDL
GMmaapDI
GMmaFcDL
GMmAFPDL
GMmAPFDL
GMMFAFDL
GMmFaidR
GMmFFaDL
GMmFIADR
GMmFIIDL
GMmFIidR
GMmIAaDI
GMmiAfDL

GMmiFADI
GMmiFaDL
GMmiFADL
GMmiFaDR
GMMIPcDR
GMmPFiDR
GMmPFidR
GMmPIADR
GMNaAfDL
GMnaAfDL
GMNAaiDI
GMnaFcDL
GMnaPaDR
GMnFaaDL
GMNFAFDL
GMNFaFDL
GMNIAFDR
GMnIAFDR
GMNICCdR
GMnICCdR
GMniFaDL
GMniFaDR
GMNIFFDL
GMnIFFDL
GMnIFPDL
GMNIPcDR
GMnIPFDR
GMNPaCdL
GMnPaFdL
GMOAFADR
GMoFFiDL
GMoFFiDR
GMOFIaDR
GMpaafDI
GMpaAfDR
GMpaFFDL
GMpaFFDR
GMPIAFDR
GMpIAFDR
GMgqaFPdL
GMqaPfDR
GMqFFiDL
GMqgFFiDR
GMqFIcDR
GMgFIfDR
GMQFPPDI
GMqiAPDL
GMraAfDL
GMrAPCdR
GMrFFiDI
GMRIAFDR
GMrIAFDR
GMSaAcdl
GMSaAcdL
GMSaAcdR
GMsaAfDL
GMsAaFDR
GMsaAfDR
GMsAFFdR
GMSsAFPdR
GMSAICDR
GMsaPcDR
GMsFAadl
GMSFAADL
GMSFAADR
GMSFaADR
GMSsFAiDI

GMsFAiIDL
GMsFAiIDR
GMsFFaDI
GMsFFADL
GMsFIaDI
GMSFIaDL
GMSFIADL
GMsFIaDL
GMSFIADR
GMSsFIADR
GMSsFIAdR
GMsFIiDL
GMSFPCDI
GMSFPPDI
GMslaCdl
GMsIACdL
GMslaCdL
GMSIACDR
GMSIACDR
GMslaCdR
GMSIAfDL
GMsiAfDL
GMslaPdL
GMsiFCdl
GMsIPCDL
GMsIPCDR
GMSsIPPdR
GMsPFaDI
GMsPFADL
GMsPIaDI
GMsPIaDL
GMSsPIADR
GMSsPICDR
GMsPIiDR
GMsPIidR
GMTAAcdI
GMtaACDI
GMTAAcdL
GMTaAcdL
GMtaACDL
GMTAAcdR
GMTaAcdR
GMtaACDR
GMTAAFDR
GMtAaFDR
GMtaCfDR
GMtAFadl
GMtaFcDL
GMtaFcDR
GMtAFFdR
GMTAFPdR
GMTAIFDR
GMtAPCDR
GMtFAadl
GMTFAADL
GMtFalDI
GMtFaldl
GMtFAiIDL
GMtFalDL
GMtFAidR
GMtFalDR
GMtFaldR
GMTFFIDR
GMTFIADL
GMTFIADR
GMtFIIDI
GMtFIIdI
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GMtFIiDL
GMtFIIDL
GMtFIiDR
GMtFIidR
GMtFIIDR
GMtFIIdR
GMTFIPDL
GMtFIPDL
GMTFPPDI
GMTiIACdI
GMtiACdI
GMtiAfDL
GMLIFpDR
GMTPAADL
GMTPaiDI
GMtPalDI
GMTPaiDL
GMtPAiIDL
GMtPaIDL
GMTPaiDR
GMtPAIDR
GMtPFaDI
GMtPFADL
GMtPFiDI
GMtPFiDL
GMtPFidL
GMtPFidR
GMtPIaDI
GMTPIADL
GMTPIADR
GMtPICDR
GM(tPIIDI
GMtPIiDL
GMtPIIDL
GMtPIiDR
GMtPIIDR
GMtPPADL
GMtPPiDI
GMtPPiDR
GMUAAcdI
GMUaAcdl
GMUaAcdL
GMUAAcdR
GMUaAcdR
GMuAAFDR
GMuAaFDR
GMuAFadl
GMuAFFdR
GMuaPfDR
GMuFAADR
GMuFaiDI
GMuFaIDI
GMuFAiDL
GMuFaiDL
GMuFalDL
GMuFaldL
GMuFAiDR
GMuFAidR
GMuFaiDR
GMuFalDR
GMuFaldR
GMuFFaDI
GMUFFIDR
GMuFIaDL
GMuFIAdR
GMuFIIDI
GMuFIIDL

GMuFIidR
GMuFIIDR
GMuFIIdR
GMUFPCDI
GMUEFPPDI
GMulACDR
GMulFfDR
GMulPCDL
GMulIPCDR
GMulIPCdR
GMulPPdR
GMuPAADL
GMuPaiDI
GMuPalDI
GMuPAiDL
GMuPalDL
GMUPaiDR
GMuPFaDI
GMuPFiDL
GMuPFidL
GMuPFiDR
GMuPFidR
GMuPlaDI
GMuPIlaDL
GMUPIadR
GMuPIIDI
GMuPIIDL
GMuPIIDR
GMuPPiDI
GMuPPiDL
GMuPPiDR
GMVAAcdI
GMVaAcdl
GMvaACDI
GMVAAcdL
GMvaACDL
GMVAAcdR
GMVaAcdR
GMvaACDR
GMVaAfDL
GMvaAfDL
GMvAaFDR
GMVAAPdL
GMvaCfDR
GMvaFcDL
GMvAIFDR
GMvAPCDL
GMvFAADL
GMvFAIDR
GMvFFaDI
GMVFFIDR
GMvFIaDI
GMVFIADL
GMvFIaDL
GMvFIADR
GMVvFIIDL
GMvFIidR
GMvVFIIDR
GMvVFIIdR
GMVFIPDL
GMvVFIPDL
GMViACdI
GMvIACDL
GMvIACDR
GMviACDR
GMviAfDL
GMviAfDR

GMVICPdR
GMVIFFdI
GMVIFpDR
GMvIFpDR
GMvIPCDR
GMvVIPCdR
GMvIPPdR
GMvPAiIDL
GMvVPAIDR
GMvVPFidL
GMvPIFdL
GMvPIIDI
GMvPIIDL
GMvPIiDR
GMvPIIDR
GMVPPFdL
GMwaaaDI
GMwAAFDL
GMwaAfDL
GMwAFaDL
GMWaFcDL
GMWAFiDL
GMwaFpDL
GMWAPIDL
GMWIiAfDL
GMwiAfDL
GMWIFADL
GMwIP{DL
GMWPIADL
GMxaaADI
GMXaaCDI
GMxaACDI
GMxaaCDI
GMxaAfDL
GMxAPiDL
GMxFAADL
GMxFFaDL
GMXFFiDL
GMxIAaDL
GMXiAcdR
GMxiAcdR
GMXIAFDR
GMxIAFDR
GMXICCdR
GMxICCdR
GMxIFaDL
GMXIFPDL
GMxIFPDL
GMxIPADR
GMxiPCDI
GMxIPCDR
GMXIPFdI
GMxIPFDL
GMxIPFDR
GMxPaFdL
GMXPiCdL
GMXPPFdL
GMyaAaDR
GMyAAFDL
GMyaAfDL
GMyAFiDR
GMyAFPDL
GMyAPaDR
GMyAPiDR
GMYFAFDL
GMyFAFDL
GMyFaFDL

GMyFFADL
GMYFFiDL
GMYiAcdR
GMyiAfDL
GMyiFaDL
GMyIPCDR
GMyPaaDL
GMYPFCdL
GMzaaADI
GMZaaFDI
GMzaaFDI
GMZaAfDL
GMzaAfDL
GMzaFcDL
GMzaFcdL
GMzAFiDL
GMzAPADL
GMzaPCDI
GMzAPiDL
GMZFaFDL
GMZiAcdR
GMziAcdR
GMZiAfDL
GMZIAFDR
GMzIAFDR
GMzICCdR
GMZIFPDL
GMzIFPDL
GMzIPaDL
GMzIPADR
GMzIPCDR
GMZIPFdI
GMZIPFDL
GMzIPFDL
GMZIPFDR
GMzIPFDR
GMZPaCdL
GMZPaFdL
GMzPFCdL
GQOCIfdR
GQOCifdR
GQOIACdI
GQI1CAcdL
GQICAcdR
GQI1PApdR
GQIPiFdL
GQ2aPIdR
GQ2CAfdL
GQ2FCcDL
GQ2FPcDL
GQ2FP{DL
GQ2FPIDI
GQ2iAfDR
GQ2PAcDL
GQ2PAfDL
GQ2PAfdL
GQ2PApdL
GQ2PIladL
GQ2PIAdL
GQ2PPcDL
GQ3CAcdR
GQ3IPCdL
GQ3PApdR
GQ3PIadL
GQ3PIAdL
GQ4ICCdL
GQ4PIpdL

GQ5CacdR
GQS5CIcdR
GQ5CicdR
GQ5CPcdR
GQ5PacdR
GQS5PCcdR
GQ5PTadL
GQ5PIcdR
GQS5PIpdR
GQS5PPFdL
GQ6PAadL
GQ6PIadL
GQG6PIidL
GQ7PIadL
GQ7PiadL
GQ7PPidL
GQACIfdR
GQalPPdL
GQAPACdAL
GQBaCFdI
GQbAicdI
GQbCAcdR
GQBCIfdR
GQbCPcdR
GQBFAIDI
GQBFCcDL
GQBPaadL
GQbPaadL
GQbPaAdL
GQBPAcDL
GQbPAcdR
GQBPAfdL
GQBPAPdI
GQBPApdL
GQbPCcdR
GQBPIadL
GQBPIAdL
GQBPiadL
GQbPIAdAL
GQBPPadL
GQbPPadL
GQBPPcDL
GQbPPcdR
GQCaaCdL
GQcCacdR
GQcClIcdR
GQCPifdl
GQCPIpdL
GQdiPAdI
GQDPAadL
GQdPAidL
GQdPIadL
GQfCAcdR
GQfCicdR
GQFCIfdR
GQfIPPdL
GQfPAcdL
GQfPAcdR
GQFPApdL
GQfPApdR
GQgAiCdR
GQgCAcdR
GQgCacdR
GQgClcdL
GQgCicdR
GQGCifdL
GQgCifdL

GQGCIfdR
GQGFCcDL
GQGFPcDL
GQGIPpDI
GQGPaadL
GQgPaadL
GQgPaAdL
GQGPacdR
GQgPAcdR
GQgPacdR
GQGPAfdL
GQGPafdR
GQGPApdL
GQGPIadL
GQGPIAdAL
GQGPiadL
GQgPladL
GQgPIAdL
GQgPiadL
GQgPlcdL
GQgPicdR
GQGPIpdI
GQGPPcDL
GQgPPcdR
GQHaCldI
GQHaCIdL
GQHaCIdR
GQHaPIdI
GQHaPIdL
GQHaPIdR
GQhCIcdR
GQHIIPdI
GQHIIPAL
GQHPafdI
GQhPAidL
GQhPIcdR
GQHPifdI
GQHPIpdL
GQhPIpdR
GQhPPFdAL
GQiPAadL
GQIPAidL
GQIPIadL
GQiPIladL
GQiPIidR
GQkCAcdL
GQkCAcdR
GQKCIfdR
GQkPAcdR
GQKPA(fdI
GQKPifdI
GQlAaPdL
GQLCAcdL
GQICAcdR
GQLCifdR
GQLPaAdL
GQIPaadL
GQIPAcdR
GQLPAfdL
GQLPafdR
GQLPAPdI
GQIPApdR
GQLPIadL
GQLPIAdAL
GQLPiadL
GQIPIadL
GQIPTAdL

GQIPiadL
GQLPPadL
GQIPPadL
GQLPPfdL
GQMacCIdI
GQMaCIdL
GQMaPIdI
GQmaPIdI
GQMAPIDL
GQMaPIdL
GQmaPIdL
GQMaPIdR
GQmaPIdR
GQMCIfdR
GQMCIPdR
GQMIACdI
GQMIaCdI
GQmlipdR
GQMPaadL
GQMPApdL
GQMPApdR
GQMPIadL
GQmPIadL
GQMPiAdR
GQmPiAdR
GQmPIcdR
GQmPIpdR
GQNiPIdI
GQNiPIdL
GQNiPIdR
GQNPAadL
GQNPIadL
GQNPiadL
GQnPIladL
GQNPIidL
GQnPIidL
GQNPIidR
GQoCAcdL
GQoCAcdR
GQOCIfdR
GQoPAcdR
GQOPAidR
GQoPApdR
GQOPIcdR
GQOPicdR
GQOPifdl
GQOPiPDI
GQPAaPdI
GQPaCCdL
GQPaPFdR
GQPCAPdR
GQPCIfdL
GQPCifdL
GQpCifdL
GQPCIfdR
GQPIaPdI
GQplaPdI
GQPIIPdI
GQpPaAdL
GQPPAfdL
GQPPafdR
GQPPApdL
GQpPApdR
GQPPIadL
GQPPIAdL
GQPPiadL
GQpPIladL

GQpPIAdL
GQpPiadL
GQpPPadL
GQQaaCdL
GQQaCCdL
GQgAPadR
GQqClIcdR
GQQCIfdR
GQQCIPdL
GQQiaPdL
GQQPAfdL
GQqPAidL
GQQPApdL
GQQPApdR
GQQPiAdL
GQqPiAdL
GQgPiAdR
GQgPIpdR
GQRIiPIdI
GQRIiPIdL
GQrPAadL
GQrPIladL
GQrPIidL
GQRPIidR
GQSCIfdL
GQSCIfdR
GQsPAcdR
GQSPApdL
GQtCAcdR
GQtCacdR
GQtCicdR
GQtCPcdR
GQTIPcDI
GQTIPpDI
GQTPaadL
GQTPacdR
GQtPAcdR
GQtPacdR
GQTPafdR
GQTPApdL
GQtPApdR
GQtPCcdR
GQTPIadL
GQTPIAdL
GQTPiadL
GQtPIadL
GQtPTAdL
GQtPIcdL
GQtPicdR
GQtPPadL
GQUaCldI
GQUAICdL
GQUaPIdR
GQUCIfdR
GQUIIPdI
GQUIIPAL
GQUPafdl
GQUPAIdL
GQuPAidL
GQuPiAdR
GQUPIpdL
GQuPIpdL
GQuPIpdR
GQVPAadL
GQVPAIdL
GQVPAIdL
GQvPIadL
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GQWCIfdR
GQWCPfdI
GQwPAcdR
GQWPAfdI
GQWPApdL
GQwPApdR
GQWPifdI
GQXaPFdL
GQXCAcdL
GQXCacdR
GQXCIcdR
GQXCicdR
GQXCIfdR
GQXCPcdR
GQXICcdL
GQXIPcdL
GQXPAcdI
GQxPAcdR
GQXPAfdL
GQXPafdR
GQXPAPdI
GQXPApdL
GQxPApdR
GQXPCcdR
GQXPIadL
GQXPIAdL
GQxPIAdL
GQxPiadL
GQXPIfdL
GQXPPCdL
GQYaCldl
GQyCAPdL
GQYCicdR
GQYPaadL
GQYPaadR
GQYPaAdR
GQYPACdL
GQYPAfdI
GQYPafdL
GQYPApdR
GQYPIadL
GQYPiAdR
GQyPiAdR
GQYPicdR
GQyPIpdR
GQziPIdI
GQZPAadL
GQZPaadL
GQZPIadL
GQzPladL
GQZPIidL
GQzPIidL
GQZPIidR
TAOaFcDL
TAOaFcdL
TAOaFcDR
TAOFAFdR
TAOFiFDR
TAOPPCDI
TAlaAfDI
TAIFA{DI
TA1PacDI
TAI1PIpDI
TA2aAfDR
TA2aFcDL
TA2aFcDR
TA2FACDR

TA2FAIDI
TA3AIfDI
TA3aPcDR
TA3FAIDR
TA3FFIDR
TA3FPCdI
TA3FPfDL
TA3FPIDR
TA3PFIdL
TA3PIfdL
TA3PifdL
TA3PPIDR
TA4aAfDI
TA4aFcDI
TA4CFIdI
TA4FaFDL
TA4FAIdI
TA4FAiDL
TA4FiFDL
TA4IFIDL
TA4PFFdI
TA4PFIDI
TA4PPEdI
TAS5aAcDI
TAS5AFfdR
TASFAADI
TASIPfDL
TASPFADI
TAaaAfDI
TAAaFcDI
TAAaFcDL
TAaFAIdI
TAAFiFdR
TAaFIFDR
TAalAfDI
TAaPacDI
TAaPAfdI
TAaPapDI
TAaPApdR
TAaPIpDI
TAaPPpDI
TAbaapDI
TABaFcDI
TAbAIfDI
TAbaPcDR
TAbCPfdL
TAbCPfdR
TABFACDR
TAbFAFDL
TABFaFdR
TAbFAIDL
TAbFFIDR
TAbFPCdI
TAbFPIDR
TAbIAcDI
TABIAfDR
TAbPADI
TAbPFIdL
TADPIfdI
TADbPiFdI
TABPIFDR
TAbPPfdI
TACaAfDI
TACaApDI
TACaFcDI
TACAFfdI
TACaFpDI

TAcAIfDR
TACFaFDL
TACFAIdI
TACFFFDI
TACFIADI
TACFIADI
TACFifDL
TAcIAfDL
TACIFIDL
TACIFIDL
TAcIPfDL
TAcPafdL
TACPFFDI
TACPFIDI
TACPiFDL
TAcPIfDR
TACPPFdI
TADIFiDL
TAfaAfDI
TAfaAfDL
TAfAF{DI
TAfAIfDI
TAfalpDI
TAFFAcDR
TAFFaFDR
TAFFaFdR
TAfFAIdI
TAfFIcDI
TAfFIFDR
TASFIFdR
TAfIADI
TAfTAFDR
TAfIFfDI
TAfIPfDI
TAfPAfdI
TAfPifdI
TAFPiFDR
TAfPPpDI
TAgAaFDR
TAGaFcdl
TAgAIfDI
TAgCPfdL
TAgCPfdR
TAgFACDL
TAGFACDR
TAgFAFDL
TAgFFIDR
TAgFIFDI
TAGFiFDR
TAgFPCdI
TAgFPFdI
TAgFPIDR
TAglAcDI
TAgPaFdl
TAgPFIdL
TAgPifDI
TAgPPfDI
TAgPPfDL
TAgPPIDR
TAHaAcDI
TAhaAcDI
TAHaAfDI
TAhAAFDL
TAhAAFDR
TAhAApDL
TAHaFcDI
TAHaFcdI

TAHAF{DI
TAHAFfdI
TAhAIfDR
TAHFaADI
TAHFACdL
TAHFaFDL
TAHFaFdL
TAHFIAdI
TAhFIaDI
TAhFIADI
TAHFICDR
TAHFifDL
TAHFIFDR
TAHIAFDI
TAHIAfDR
TAHPFIDI
TAOPIfdL
TAHPiFDR
TAhPIfDR
TAiaFADL
TAIIAIDR
TAIlaiDR
TAkaAfDR
TAkaFcDL
TAkaFpDL
TAKAPcDR
TAkaPcDR
TAKAPfDR
TAkaPfDR
TAkFafDL
TAKFC{DL
TAKFFfDL
TAKFICDR
TAKFiFDL
TAKFIFDR
TAKFPcDL
TAKFPpDL
TAKkiAfDL
TAKIFidR
TAKPFFdL
TAKPIfdL
TAKPifdL
TAlaAfDL
TAlaAFDL
TAlaalDI
TAlaCfDL
TAlaFFDL
TALAIIDR
TALAPcDR
TAlaPfDL
TAlaPFDL
TAIFAcDL
TAIFACDL
TAIFAfDL
TAIFAFDL
TAIFAIDR
TAIFFfDL
TAIFIcDL
TAIFIfDL
TAIFifDL
TAIFPcDL
TAIFPCDL
TAIFPFDL
TAIIAcDI
TAllacDI
TAIIAfDL
TALAFDL

TAIIFfDL
TALIFFDL
TAIIFidR
TAIIPcDI
TAIIPfDL
TAILPfDL
TAIPAfdI
TAIPAfDL
TAIPFfDL
TAIPFfdL
TAIPIfDL
TAIPIFDL
TAIPIFdL
TAIPifDL
TAIPiFDL
TAIPiFdL
TAIPIpdL
TAIPPfDL
TAIPPFDL
TAIPPFdR
TAmaACDL
TAmaacDL
TAmAAFDI
TAmaAFDL
TAmAFFDI
TAmaPFDL
TAmCP{dR
TAmFAcDL
TAmFACDL
TAmFafDL
TAmFCFDL
TAmFIfDL
TAMFIFDR
TAmFIpDL
TAmFPCDL
TAmIAcDI
TAMIaFDI
TAmIAfDL
TAmlafDL
TAmIFfDL
TAMIFfDR
TAmIiFDL
TAmIPfDL
TAmPafdl
TAmPAFDL
TAmPafDL
TAmPaFDL
TAmPApDL
TAmPApdR
TAmPF{DL
TAmPFFDL
TAmPIfdI
TAmPiFdI
TAmPIfDL
TAmPiFDL
TAmPP{dI
TAmPPFDL
TAmPPFdL
TAmPP{DR
TAnAAADI
TAnaaaDI
TANAFadl
TANaFaDI
TAnAFadl
TAnAFADI
TAnaFaDI
TAnaFADI

TANaPaDI
TAnaPaDI
TAnIFAdI
TAnPaaDL
TAoaafDI
TAoaAfDL
TAoaapDI
TAoaCfDI
TAOaFcDL
TAoaFcDL
TAOaFcDR
TAoAF{DL
TAoaFfDL
TAo0AIfDL
TAoAifDL
TAoaPfDL
TAoCIfdR
TAoFAcDR
TAoFIcDL
TAoFICDR
TAoFIfDR
TAoFIFDR
TAoFifDR
TAoFPcDL
TAoFPFDI
TAoIFfDL
TAoIPfDR
TAoPifdL
TAoPIfDR
TApaaCDI
TAPaafDI
TApAafDI
TApaaFDI
TApaFcDL
TApAF{DI
TApaF{fDL
TAPalCDR
TApAPcDI
TApaPCDR
TApFAfDL
TApFafDL
TApFAIdR
TApFCFDI
TApFCfDL
TApFF{DL
TApFIcDL
TApFPCDI
TApFPcDL
TApIAcDI
TAplacDI
TAplaFDI
TApiAFDI
TApiFfDL
TApllcDI
TApliFDI
TApIPcDI
TApiPFDI
TApIPpDI
TApPA{DL
TApPafDL
TApPApdL
TApPifDL
TApPiFdL
TApPIFdR
TApPiFdR
TApPPFdL
TApPPFdR

TApPPIDR
TAQaAFDL
TAqAF{DL
TAqAIcDI
TAQFACdL
TAqFAcDL
TAqFApDL
TAqFCFDL
TAQFIADR
TAqFIcDL
TAQFIfDL
TAqFPpDL
TAqIFfDL
TAQIFfDR
TAqIiFDI
TAQIiFDL
TAqPaFdI
TAqPaFdL
TAqPApdL
TAqQPFfdL
TAQPFFdL
TAqPifDI
TAqPiFdI
TAQPIFdL
TAqPIfDL
TAqQPIFdL
TAqPiFdL
TAQPPFdI
TAqQPPFDI
TAqPPfdL
TArFPidl
TARPAadL
TAsAafDI
TASaAfDL
TASAalIDI
TASAalDL
TAsaapDI
TAsaCcDL
TASaFcDI
TAsalcDI
TASAIfDI
TAsalfDI
TAsAPpDI
TAsFAfDL
TAsFAIdI
TASFICDR
TAsFIfDL
TAsFifDL
TAsFIFdR
TAsFP{DI
TAsFP{DL
TAsIAcDI
TAslacDI
TASIAFDR
TASIFFDR
TAsPAfDL
TAsPifDL
TAsPifdL
TATAAFDI
TAtaafDL
TAtaapDI
TATaFcDI
TATaFcDL
TAtAFfDI
TAtAIfDI
TATAIFDL
TATAIFDR

TAtCPfdL
TAtFAcDL
TAtFApDL
TAtFCIDI
TAtFCfDL
TAtFCFDL
TAtFIfDL
TAtFPcDL
TAtFPFDI
TAtIAcDI
TAtlacDI
TAtIAfDL
TAtIFfDL
TAtIPcDI
TAtIPfDL
TAtPAfdI
TAtPafdl
TAtPAfDL
TAtPAFDL
TAtPafDL
TAtPApdL
TAtPFfDL
TAtPFFDL
TAtPIfdI
TAtPIfDL
TAtPifDL
TAtPiFDL
TAtPifDR
TAtPPDI
TAtPPfdI
TAtPPFDL
TAtPPIDR
TAUaAcDL
TAuaAFDI
TAuaapDI
TAuaCcDL
TAuAFfDR
TAUAIFDI
TAUAIFDR
TAuFACDL
TAUFAFDI
TAuFIAdI
TAuFICDI
TAUFICdR
TAUFIFdR
TAUIAfDI
TAUIaFDL
TAUIAfDL
TAUIAFDR
TAUIaFDR
TAUIFfdL
TAUIFIDI
TAUIPCDR
TAulPpDI
TAUPaFDI
TAuPFFDR
TAwaAfDL
TAwaFcDL
TAwaFfDL
TAwCPfdL
TAwFAFDL
TAwFaFDL
TAWFAIDL
TAwWFF{DL
TAwWFICDR
TAwWFIfDL
TAwFiFDL
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TAWIAfDL
TAWIFFDL
TAwPApdL
TAwPP{dI
TAxAacDI
TAXaAfDL
TAxaAfDL
TAxAapDI
TAxaCfDL
TAXaFcDL
TAXAIcDR
TAxAPcDI
TAXAPCDR
TAxaPfDL
TAxAPpDI
TAxFACDL
TAXFC{DL
TAxFCFDL
TAxFFfDL
TAXFIfDL
TAxFifDL
TAXIAfDL
TAxiPfDL
TAxPAfdI
TAxPaFdI
TAXPAfDL
TAxPafDL
TAxPIcdL
TAXPifdL
TAxPIfDL
TAxPIFDL
TAxPifDL
TAXPIfdR
TAXPifdR
TAxPIpdL
TAyAACDL
TAyaAfDL
TAyaafDL
TAYaApDL
TAyalfDL
TAyCPfdR
TAyFAfDL
TAyFAFdL
TAyFafDL
TAyFaFDL
TAyFCFDL
TAyFCfDR
TAyFIcDL
TAyFIfDL
TAyFIFDL
TAyFifDL
TAyFiFDL
TAyFPCDL
TAyFPcDR
TAyFPcdR
TAylacDL
TAYiAfDL
TAYIFaDR
TAYIFfDR
TAYiPfDL
TAyPAcDL
TAyPACDL
TAyPAFdI
TAyPaFdI
TAyPAFDL
TAyPaFDL
TAyPApDL

TAyPApdR
TAyPFfdL
TAyPFFDL
TAyPIFdI
TAyPiFdI
TAyPIFDL
TAyPifDL
TAyPiFDL
TAYPIfdR
TAYPifdR
TAyPPFdI
TAyPPFDL
TAyPP{DR
TAZAAaDI
TAZaaADI
TAzAAaDI
TAzaaADI
TAzAFaDL
TAZATaDI
TAzATIaDI
TAZaPADI
TAzaPADI
TAZIFADI
TAzIFADI
TCOaAfDL
TCOaFpDI
TCOFAIDI
TCOFAIdI
TCOFFIDL
TCOFIfDR
TCOFiFDR
TCOFiFdR
TCOFIiDL
TCOPFIDI
TCOPFIDL
TCAAADI
TCAaAfDI
TCAaAfDL
TCAaAfDR
TCAaFcdl
TCAFAFDR
TCAFAFdR
TCAFaFdR
TCAFAIDI
TCAFAIdI
TCAFFFDL
TCAFFIDL
TCAFIFdR
TCAFiFdR
TCAFIIDL
TCAFPIDL
TCAPFIDL
TCAPIcDR
TCFaAfDL
TCFaAfDR
TCFaApDL
TCFFAFDL
TCFFaFDL
TCFFAFdR
TCFFaFDR
TCFFaFdR
TCFFAIDI
TCFFAIdI
TCFFFIDL
TCFFIfDR
TCFFIFdR
TCFFiFDR

TCFFiFdR
TCFFPIDL
TCFIFFDR
TCFIFFdR
TCFPFFDI
TCFPFIDI
TCFPFIDL
TClJaaADI
TCJAAaDL
TCjaAfDI
TCjaAfDL
TCJaApDL
TClJaFaDL
TCJFAaDL
TCJFAADL
TCJFaaDL
TCJFaadL
TCJFaADL
TCjFAFDL
TCJFFaDL
TCjFFIDI
TCjFFIDL
TCJFIADL
TCIJFIfDL
TCJFIFDL
TCjFifDL
TCjFiFDL
TCJjFIFDR
TCjFIFdR
TCJFIiDI
TCJFIiDL
TCjFPIDL
TCjFPIDR
TCIIAADR
TCJiAfDL
TCIJIFadR
TCjIFfDL
TCjIFFDL
TCjIFFAL
TCJIFFDR
TCjIFfDR
TCJIFFDR
TCJIFFdR
TCjPFIDR
TCIPifdL
TCOaACDL
TCOaAfDL
TCOaAFDL
TCOFIfDL
TCOFifDL
TCOFIFDR
TCOIFfDR
TCWaaADI
TCWaAfDL
TCWaApDL
TCWAFaDL
TCWaFpDL
TCWFaaDL
TCWFIaDL
TCWFIadL
TCWFIADL
TCWFIFDL
TCWFPaDL
TCWIFFDR
TCWPFaDL
TEOaAfDI
TEOaAfDL

TEOaFcDL
TEOaFcdL
TEOaFcDR
TEOFAIdI
TEOiAfDL
TEOPFIDL
TElaAfDL
TE1FAIdI
TE1FiFdR
TE1iAfDI
TELiAfDL
TE2FAIDI
TE2FIFdR
TE2FiFDR
TE3aAcDI
TE3aAfDI
TE3aAfDL
TE3FAIdI
TE3FiFdR
TE3FPIDL
TE3iAfDL
TE3iAfDR
TE3PFIDI
TE4FAIDI
TE4FPIDL
TE4PAIDL
TE5aAcDI
TE5aAfDR
TE5aFcDI
TE5aFcDL
TESaFpDL
TE5aPcDL
TE5aPcDR
TESFAIdI
TESFFFDL
TESFiFdR
TESIaFDI
TESIiFDL
TESIiFDR
TE7aAcDI
TE7FAIdI
TE7FFIDL
TE71aFDI
TE7iAfDL
TE7iAfDR
TE7IiFDL
TE7IiFDR
TEaaFcDI
TEAFAIDI
TEAFAIdI
TEAFiFdR
TEAFPIDL
TEAIAfDL
TEaiAfDL
TEAIAfDR
TEAPFIDL
TEbaAfDI
TEbaAfDL
TEbaAfDR
TEbaFcDI
TEbaFcDL
TEBFAIDI
TEBFAIdI
TEbFAIdI
TEbFIFdR
TEbFiFdR
TEBFIiDI

TEblaFDL
TEbiAfDR
TEbIFFDI
TEbLiFDL
TEbIiFDR
TEBPAIDI
TEBPFIDL
TEcaAcDI
TEcaAfDL
TEcaAfDR
TEcaFcDI
TEcaFcDL
TEcaPcDL
TEcaPfDL
TEcFaFdR
TECFAIdI
TEcFAIdI
TECFAIDL
TECFAIdL
TECFFIDL
TEcFiFdR
TECFILDI
TEcFPIDL
TEclaFDI
TEciAfDR
TECPFIDI
TECPFIDL
TEdaAcDI
TEdaAfDL
TEdFAIdI
TEDFFIDL
TEdFFIDL
TEdIaCDI
TEdiAfDL
TEdiAfDR
TEDPFIDL
TEfaAfDL
TEFFAIdI
TEfFAIDI
TEfFAIdI
TEFFAIDL
TEFFFIDL
TEFFIiDI
TEFFPIDL
TEflaFDI
TEflaFDL
TEfiAfDL
TEfiAfDR
TEfTiFDI
TEfliFDL
TEfPFIDI
TEfPFIDL
TEgaFcDI
TEgaFcdl
TEGFAIDI
TEGFAIdI
TEGFAIDL
TEGFIidI
TEGFPIDL
TEglaFDI
TEgiAfDL
TEgIFFDL
TEgIFFDR
TEgliFDL
TEGPFIDL
TEgPFIDL
TEGPPIDL

TEhaAcDI
TEhaAcDL
TEhaAfDI
TEhaAfDL
TEhFaFdR
TEHFAIDI
TEHFAIDL
TEHFAIdL
TEHFFIDL
TEhFIFdR
TEhFiFdR
TEHFIidI
TEhIaCDI
TEhiAfDI
TEhiAfDL
TEHIiFDI
TEhIiFDI
TEHIiFDL
TEhIiFDL
TEHIiFDR
TEhPFIDL
TEiaAfDI
TEiaAfDL
TEiFaFDR
TEIFAIDI
TEIFAIdI
TEiFAIDI
TEiFAIdI
TEIFAIDL
TEiFaiDR
TEiFFIDL
TEiFIFdR
TEIFTidI
TEiiAfDI
TEiiAfDL
TEiliFDL
TEiliFDR
TEIPFIDL
TEkaAfDL
TEKAFFDL
TEkKFAiDL
TEkKFAiDR
TEkFAidR
TEkFaiDR
TEkFaidR
TEKFFiDL
TEKFFiDR
TEKFIiDR
TEKFIidR
TEkIFadR
TEKPFiDL
TEKPFiDR
TEKPFidR
TElaaADI
TElaFcDL
TEIFIaDR
TEIFIADR
TELAfDL
TEILFDI
TEmaFcDL
TEmAFFdL
TEmAIFDL
TEmFAIDI
TEmFFiDI
TEmFIaDR
TEmFIADR
TEmFIIDR

TEmiAfDL
TEmIFadR
TEnaaADI
TEnaAfDL
TEnFIADR
TENIAADL
TENIAADR
TENIiFDI
TEnliFDI
TEOAFADI
TEOAFADL
TEOAFADR
TEoiAfDL
TEoIAFDR
TEpaAFDR
TEpFAIDR
TEpFFiDI
TEpFFiDL
TEpFIaDR
TEpiAfDR
TEpiAFDR
TEPIFfDR
TEpIFfDR
TEqaafDI
TEqaAFDL
TEqFAIDI
TEqFAiIDL
TEqFAIDL
TEQFAIDR
TEqFAidR
TEqFAIDR
TEqFAIdR
TEqFFiDL
TEqFFiDR
TEqFIadR
TEQFIFdR
TEqFIidR
TEQFPiDI
TEqiAfDL
TEqiAFDR
TEQIFfDR
TEqIFfDR
TERaafDI
TEraAFDI
TErFFiDI
TErFFiDL
TERIFfDR
TErIFfDR
TESaAfDL
TEsaAfDL
TESFAIdR
TEsFFIDI
TESFFIDL
TEsFFIDL
TEsFIfDR
TESFIFdR
TEsFiFDR
TESFIIDI
TESFIIdI
TESFIIDL
TEsFIiDL
TEsFIiDR
TEsFPIDR
TESIACDR
TESIAFDL
TESPFIDR
TESPFIdR

TEsPFIdR
TESPPIDL
TEtaAfDL
TEtAIFDI
TEtAIFDL
TEtAIFDR
TEtFalDI
TEtFaldl
TEtFalDL
TETFaidR
TETFIIdI
TEtFIIDI
TEtFIIdI
TEtFIiDL
TEtFIIDL
TEtFIiDR
TEtFIidR
TETFPIDL
TETFPIDR
TEtiAfDI
TEtiAfDL
TEtIFFDR
TETPFIDL
TETPFIDR
TEtPIIDI
TEuaFcDR
TEuAIFDR
TEuaPcDR
TEuFaFDR
TEUFAIDI
TEuFaiDI
TEuFalDI
TEuFaiDL
TEUFaldR
TEuFAiDR
TEuFAidR
TEuFaiDR
TEUFFIDI
TEuFIADL
TEuFIaDR
TEuFIFdR
TEuFiFdR
TEUFIIDI
TEUFIIdI
TEuFIIDI
TEuFILiDR
TEuFIidR
TEUFPIDR
TEuiAfDL
TEulAFDR
TEuIFFDL
TEuPFiDL
TEUPFIDR
TEuPIADI
TEvAIFDL
TEvAIFDR
TEVFAIDL
TEVFFIDI
TEVFFIDL
TEvFIiDI
TEvFIiDL
TEvFIidR
TEvVIAFDR
TEvVIFfDL
TEvVIFFDR
TEwaFcDL
TEWFIaDL
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TEwiAfDL
TEWIFaDR
TExaAfDL
TEXIAADL
TEyaApDL
TEyFAADL
TEyiAfDL
TEyIFADL
TEZaAfDL
TEzaFcDL
TEZIFaDR
TLOaAcDI
TLOaAfDI
TLOaAfDL
TLOaFcDR
TLOFFFDL
TLOiAfDL
TLOPFFdR
TL1aAfDL
TL1AApDR
TL1aFfDR
TL1FaIDL
TL1FFFDR
TLI1FIIDL
TL1FPcDR
TL1IAfDL
TL1PifDR
TL1PPfDR
TL2aAcDL
TL2aAcDR
TL2aAfDL
TL2aAfDR
TL2aFcdR
TL2FAFdR
TL2FafDR
TL2FaFdR
TL2FFADL
TL2FFADR
TL2FIAdL
TL2FIfdR
TL2FIFDR
TL2FifDR
TL2FifdR
TL2FiFdR
TL2FIiDL
TL2iAfDR
TL2PFADI
TL3AacDR
TL3AafDR
TL3FaADR
TL3FAFDL
TL3FAFDR
TL3FIFDR
TL3FIiDI
TL3IAfDR
TL3IApDR
TL3PAcDL
TL3PAcDR
TL3PAfDR
TL3PifDR
TL3PPcDR
TL4aFcDL
TL4FFaDL
TL4FFadL
TL4FIaDR
TL4FIfDR
TLA4FifDR

TLA4IFfDR
TL4PacDL
TL5FIIDI
TL5IAfDR
TL5IAFDR
TL5IaFDR
TL5IFFDR
TL5IiFDR
TL5PafDR
TL6aFcdL
TL6FifDR
TL6FPFDI
TL6FPFDL
TL6iAfDR
TL6PFFDR
TL7FAIDI
TL7FAIDL
TL7FPIDL
TL7IFfDR
TL7PFIDL
TL7PifDI
TLAaAcDI
TLAaAcDL
TLAaAfDI
TLAaAfDL
TLaaAfDL
TLAaApDR
TLaAApDR
TLAaFcDL
TLAaFcdL
TLAaFcDR
TLaAFfDR
TLaaFfDR
TLAaFpDI
TLaFalDL
TLaFFFDR
TLAFifDR
TLaFIIDI
TLaFPcdR
TLAiAfDI
TLAiAfDL
TLalAfDL
TLAIAfDR
TLAIFfDL
TLAPIaDL
TLaPP{DR
TLBaAcDR
TLbAacDR
TLBaAfDL
TLbAafDR
TLBaFcDR
TLBaFcdR
TLBAFFdI
TLBaFpdR
TLbaPcDR
TLbFAADL
TLbFaADR
TLbFAFDL
TLBFaFDR
TLbFaFDR
TLBFFADL
TLBFFADR
TLBFFFDR
TLBFIADI
TLBFIADL
TLbFIADR
TLBFIfdR

TLBFIFdR
TLBFifdR
TLBFiFDR
TLbFIFDR
TLbFIiDI
TLBFIiDL
TLBFPFDI
TLBIaADL
TLbIAFDI
TLBiAfDL
TLbIAFDL
TLblaFDL
TLblaFDR
TLbIApDR
TLbIFFDI
TLbIFFDL
TLBIFfdR
TLbIiFDI
TLbPAcDL
TLBPFADL
TLbPifDR
TLBPPADI
TLbPPcDR
TLCaAcDL
TLCaFcDL
TLCFFaDL
TLCFFadL
TLCFIaDR
TLCFifDR
TLcFIIDI
TLCFLiDL
TLCFPaDI
TLDaAcDL
TLDaAfDR
TLDaFcDL
TLdAFiDI
TLDFAAdL
TLdFAADL
TLDFFaDI
TLDFFaDL
TLDFFadL
TLDFFaDR
TLDFIfDR
TLDFifDR
TLDFIiDL
TLDFPaDI
TLDFPaDL
TLDFPFDL
TLDIFfDR
TLdPifDL
TLdPPfDL
TLFaAcDI
TLFaAcDL
TLFaAfDR
TLFaFcDI
TLFaFcDL
TLFaFpDR
TLFFaFDR
TLFFaFdR
TL{FaIDI
TLFFFFDR
TL{FFFDR
TLFFiFdR
TLfFIiDI
TLfFIIDI
TLFFPFDI
TLFFPFDL

TLFiAfDL
TLFPIaDL
TLfPPcDR
TLGaAcDL
TLGaAcDR
TLgAacDR
TLGaAfDR
TLgAafDR
TLGaApDR
TLGaFcDL
TLGaFcdL
TLGaFcDR
TLgaFFdI
TLgaPcDR
TLgFaADR
TLGFAFdR
TLGFaFdR
TLgFaFDR
TLGFaIDL
TLGFFADL
TLGFFADR
TLGFIADI
TLGFIADR
TLgFIADR
TLgFIFDL
TLGFIfdR
TLGFIFdR
TLGFifDR
TLgFlidI
TLGFIiDL
TLgIAFDI
TLGiAfDL
TLglaFDL
TLGIAfDR
TLgIAfDR
TLgIFFDI
TLGIFfdR
TLgliFDI
TLGPIiDL
TLHaAcDL
TLHaAfDR
TLHaFcDR
TLHFAADR
TLHFaADR
TLHFaFDR
TLHFaIDL
TLHFFaDL
TLHFFadL
TLHFF{DL
TLHFIfDR
TLHFifDR
TLhFIIdI
TLHFIiDL
TLHFPaDR
TLHFPFDL
TLHFPFdL
TLHIaCDL
TLHIaFDL
TLhIAFDL
TLhlaFDL
TLhlapDR
TLhIFFDL
TLHIiFDL
TLHPFFDR
TLhPifDI
TLIaAcDL
TLiAacDR

TLIaAfDL
TLIaAfDR
TLiAafDR
TLiaaFDR
TLIaApDR
TLIaFcDL
TLIaFcDR
TLIaFpDR
TLiaPcDR
TLiaPfDR
TLIFaFdR
TLIFaIDL
TLIFFaDI
TLIFFadL
TLIFFaDR
TLIFFfdL
TLIFIadR
TLIFifDR
TLiFIidI
TLiFIIdI
TLIFIiDL
TLIFTidL
TLIFPFDL
TLiFPfDR
TLiFPfdR
TLIIaFDL
TLIAfDL
TLIFfDR
TLiIFFDR
TLiPAfDL
TLiPAfDR
TLIPFFDR
TLiPifDL
TLiPifDR
TLIPPCDR
TLiPPfDL
TLKAACDL
TLKaFcDL
TLKFaADL
TLKFaFDL
TLKFIADR
TLKFIAdR
TLKFIFDR
TLKFIiDR
TLKFIidR
TLKFPADL
TLKiAfDL
TLKIFadR
TLKIFfDR
TLKPFAdL
TLLaACDR
TLLaAfDL
TLLaAFDR
TLLAaIDR
TL1AalDR
TLLaApDR
TLLaFcDL
TLLAFfdL
TLLaFFDR
TLLFalDR
TLLFF{DL
TLLFFfdL
TLLFFFdL
TLLFFIDL
TLLFIIdR
TLLFPADL
TLLFPIDL

TLLiAfDL
TLLIAfDR
TLLiAFDR
TLLIFfDR
TLLIFFDR
TLHFfDR
TLLIiFDI
TLMAAFDL
TLMaAfDL
TLMaAFDL
TLMaAFDR
TLMAFADL
TLMaFcDR
TLmAFiDI
TLMAIFDR
TLMAIIDL
TLMAPCDL
TLmaPCDR
TLMFaaDR
TLMFaADR
TLMFafDL
TLMFaFDR
TLMFaidR
TLMFalDR
TLMFIaDR
TLMFIADR
TLMFiFDR
TLMFIiDR
TLMFPADL
TLmFPADL
TLmIAaDR
TLMIAfDR
TLMIAFDR
TLmIAfDR
TLmIFaDL
TLMIFfDR
TLMIFFDR
TLmPacDL
TLMPFADR
TLNAACDL
TLNaACDL
TLNaACDR
TLNaAFDI
TLNAAfDL
TLNaAfDL
TLNAaIDL
TLNaApDL
TLNaFcDL
TLNAFFDL
TLNAFFdL
TLNaFFDL
TLNaFFdL
TLNaFFDR
TLnAFiDI
TLnAPcDR
TLnaPCDR
TLnAPfDR
TLNFaADR
TLNFAFDR
TLNFaFDR
TLnFAIDL
TLNFaiDR
TLNFaidR
TLNFFIDL
TLnFFIDL
TLNFIaDR
TLNFIAdR

TLNFiFDL
TLNFIFDR
TLNFiFDR
TLNFIiDR
TLNFIidR
TLNFIIDR
TLNFPFdL
TLNFPIDL
TLnFPIDL
TLNiAfDL
TLNIiAFDL
TLNiAFDR
TLNIFfDR
TLniFFDR
TLNPFADR
TLNPFFdL
TLNPFIDL
TLnPIfdR
TLOaFcDI
TLOaFcDL
TLOFAADR
TLOFAAdR
TLOFaFDL
TLOFaFDR
TLoFFADL
TLOFIaDR
TLOFiFDL
TLOFIFDR
TLOFIFdR
TLOFiFDR
TLoFPADL
TLOIAFDR
TLOIFfDR
TLOPFADI
TLOPFADL
TLoPFADL
TLOPFFDR
TLoPIcdL
TLoPIcdR
TLoPIfdR
TLPaAcDL
TLPaACDR
TLPAAfDL
TLPaAFDL
TLPAAfDR
TLPaAfDR
TLPaAFDR
TLPaApDL
TLPaApDR
TLPaFcdL
TLPaFFDL
TLPaFFdR
TLPaFpDL
TLPaFpDR
TLpAP{DL
TLPFafdL
TLPFaFdL
TLPFFFDL
TLpFFFDL
TLPFFIDL
TLPFFIdL
TLPFIaDL
TLPFIaDR
TLPFIadR
TLPFIFdR
TLPFifDR
TLPFPiDR

TLPiAFDL
TLPiAfDR
TLpIAfDR
TLpIAFDR
TLPIFfDR
TLpiFiDR
TLPPFiDR
TLpPIcdR
TLpPIfdR
TLQaAcDL
TLQAADL
TLQaAfDL
TLQaAFDL
TLQAADR
TLQaAFDR
TLqaAFDR
TLQaApDL
TLQaApDR
TLQaFcDL
TLqAFiDI
TLQFaADL
TLQFaAdL
TLQFA{DL
TLQFaFDR
TLQFFadL
TLQFFADL
TLQFFAdL
TLQFFfDL
TLqFFIDL
TLQFIaDR
TLqFifDL
TLQFIfDR
TLQFifDR
TLQFiFDR
TLQFPADI
TLQFPADL
TLQFPAdL
TLQFPfDL
TLqFPIDL
TLQIAfDL
TLQIAFDR
TLqlapDR
TLqIFfDL
TLQIFfDR
TLqIPfDL
TLQPaCDL
TLqPAfDI
TLQPFADI
TLQPFADL
TLQPFfdL
TLqPifDI
TLQPPADL
TLRaAcDL
TLRaACDL
TLRaACDR
TLRAAfDL
TLRAAFDL
TLrAafDL
TLRAAfDR
TLRaAfDR
TLRaAFDR
TLRaApDL
TLRaFcDL
TLRaFcDR
TLrAFiDI
TLRFaADL
TLRFaADR
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TLRFafDL
TLrFalDL
TLrFaldL
TLRFFADL
TLRFFFdL
TLRFIaDR
TLRFIadR
TLRFIAdR
TLRFIfDR
TLRFIFdR
TLRFifDR
TLRFIiDL
TLRFPADI
TLrFPADL
TLRFPIDL
TLRFPIdL
TLrFPIDL
TLRiAfDI
TLRiAfDL
TLRiAFDL
TLRIAFDR
TLRIFFDL
TLRIFFdL
TLRIFfDR
TLriFFdR
TLRPaADL
TLRPFADI
TLRPFADL
TLrPIfdL
TLrPIfdR
TLSaAfDL
TLSaAfDR
TLsaPFDI
TLsaPFDL
TLSFaFDL
TLsFalDI
TLsFaldl
TLSFIaDL
TLSFIaDR
TLSFIFdR
TLSFiFdR
TLSFIIdI
TLSFIiDR
TLSFIidR
TLsFPFDR
TLSiAfDI
TLSIAFDL
TLSiAfDL
TLSIAFDR
TLSIFFdI
TLSIFfDL
TLSIFfDR
TLSPFFDR
TLTaAcDL
TLTaAfDL
TLTAAfDR
TLTAAFDR
TLTaAfDR
TLTaApDL
TLTaApDR
TLTaFcDR
TLTAFFDL
TLTAFFDR
TLTAFFdR
TLTaFpDR
TLtaPfDL
TLTFalDL

TLTFaldL
TLTFAidR
TLTFaiDR
TLTFaidR
TLTFaIDR
TLTFFFDR
TLtFIADR
TLtFIFDL
TLTFIfDR
TLTFIFdR
TLTFifDR
TLTFiFDR
TLTFIIDL
TLTFIidR
TLTFIIdR
TLTFPiDL
TLTFPiDR
TLtIAFDI
TLtlaFDI
TLTIAFDL
TLTIAFDR
TLTiAfDR
TLtHIAfDR
TLtIFAdI
TLtIFFDI
TLtHIFFDL
TLTIFfDR
TLTIFFDR
TLTIFFdR
TLtIPCDL
TLTPFiDR
TLTPFidR
TLUaAcDL
TLUAAfDR
TLUaApDR
TLUaFcDR
TLUFAADR
TLUFA{DL
TLUFafDL
TLUFaFDR
TLUFAIDI
TLUFaidR
TLUFFfDL
TLUFIADI
TLuFifDL
TLUFIfDR
TLUFifDR
TLUFiFDR
TLuFIIDI
TLuFIIdI
TLUFPADI
TLUFPFdL
TLUIAfDL
TLulapDR
TLulFFDI
TLUIFDI
TLuliFDI
TLuIP{DL
TLuPAfDI
TLUPFadL
TLUPFADL
TLVaAcDL
TLvAacDR
TLVaAfDL
TLVaAfDR
TLvAafDR
TLVaApDR

TLVaFcDR
TLVaFcdR
TLvAFiDI
TLVaFpDL
TLVaFpDR
TLvaPcDR
TLvaPfDR
TLVFAADL
TLVFaADL
TLVFAADR
TLVFaAdR
TLVFAIDL
TLVFaidR
TLVFFaDL
TLVFFaDR
TLVFIFdR
TLVFiFDR
TLVFiFdR
TLvFIIDI
TLVFIidR
TLVFPADI
TLVFPadL
TLVFPFDI
TLVFPIDL
TLvIACDL
TLvIAFDL
TLvIFFDL
TLvPAcDR
TLVPFIDL
TLvPifDR
TLWAAFDL
TLWaAfDL
TLWaApDL
TLWaFcDL
TLWFIADR
TLWFIFDR
TLWiAfDL
TLWPFADL
TLXaAcDL
TLXaACDR
TLXAAfDL
TLXaAFDR
TLXAalDL
TLXaFFDR
TLXFalDR
TLXFIIdR
TLXFP{DL
TLXFPIDR
TLXiAfDL
TLXiAFDR
TLXIFFdR
TLXPFIDR
TLXPFIdR
TLYaAcDL
TLYaAfDL
TLYaFcDL
TLYaFcdL
TLyAFiDI
TLYAIFDR
TLYFAADR
TLYFaADR
TLYFafDL
TLYFIADR
TLYFIFDR
TLYFiFDR
TLYFIiDI
TLyFPcDR

TLYIAfDR
TLyIAfDR
TLyIFaDR
TLyIPfDR
TLyPAcDR
TLyPAfDR
TLYPaiDI
TLYPFADR
TLYPFIDL
TLyPifDR
TLyPPcDR
TLyPP{DR
TLZaACDR
TLZaFcDR
TLZaFFDR
TLzAFiDI
TLZAIFDR
TLZFaiDI
TLZFaiDL
TLZFaidL
TLZFaldL
TLZFaiDR
TLzFFIDL
TLzFFIdL
TLZFIADR
TLZFIFDR
TLZFIIDL
TLZIAFDR
TLZIFFDR
TMOaAfDI
TMO0aAfDL
TMOFAIDI
TMOFIiDL
TMOFPIDL
TMOIATDI
TMOIAIDL
TMlaAcDI
TM1aPfDR
TMI1FAIDI
TMIFIFdR
TMI1iAfDI
TMI1iAfDL
TMI1PFIDI
TMI1PFIDL
TM2aAfDL
TM2FAIDI
TM2FAIdI
TM2FPIDR
TM3aAcDI
TM3aAfDI
TM3aAfDL
TM3aCcDI
TM3aFcdR
TM3aPfDI
TM3aPfDL
TM3aPfDR
TM3FAIdI
TM3FIFdR
TM3iAfDL
TM3iAfDR
TM3PFIDI
TMA4FPIDL
TMA4PFIDI
TM5aAfDL
TMSFAIdI
TMSFFFdR
TMS5FiFdR

TMS5IaFDI
TMS5IaFDL
TM5IaFDR
TMS5ILFDI
TMS5LFDL
TMS5PFIDI
TM6FFIdL
TM6FIiDL
TM6FIIDL
TM6PFIDL
TM7aAcDI
TM7aAfDL
TM7aAfDR
TM7aPfDR
TM7FAIDI
TM7FAIdI
TM7FPIDL
TM7iAfDL
TM7IaFDR
TMT7LiFDI
TMT7LiFDL
TMT7LiFDR
TMaaAcDI
TMaaCcDI
TMaaCcDL
TMaaP{fDR
TMAFAIDI
TMAFAIdI
TMaFAIDI
TMaFAIdI
TMAFFIDL
TMaFIFdR
TMaFiFDR
TMaFiFdR
TMAFPIDL
TMaFPIDL
TMaiAfDR
TMAIAIDL
TMaPFIDI
TMaPFIDL
TMbaAcDI
TMbaAfDI
TMbaAfDL
TMbaCcDI
TMbaPfDR
TMbFAFdR
TMBFAIDI
TMBFAIdI
TMbFAIdI
TMbFiFDR
TMBFIiDI
TMBFPIdL
TMBFPIDR
TMbiAfDI
TMblaFDL
TMbiAfDL
TMblaFDR
TMbiAfDR
TMbIFFDI
TMbIFFdI
TMbIFFDL
TMbLiFDL
TMbLiFDR
TMBPFIDI
TMcaAcDI
TMcaAcDL
TMcaAfDI

TMcaAfDL
TMcaAfDR
TMCFAIDI
TMCFAIdI
TMCcFAIdI
TMcFFFDR
TMCFFIDL
TMCFiFDR
TMcFIFdR
TMCFIiDI
TMCFPIDL
TMcFPIDL
TMclaFDI
TMClIaiDL
TMcIFfdR
TMCPFIDI
TMCPFIDL
TMdaAfDI
TMdaAfDL
TMdaCcDI
TMdaP{DL
TMdaP{DR
TMdJFAFdR
TMdFaFDR
TMDFAIDI
TMDFAIdI
TMdFAIdI
TMDFFIDL
TMdJFFIDL
TMDFiFDR
TMdFiFdR
TMDFIIdL
TMdJFPIDL
TMdIaFDI
TMdiA{DI
TMDPFIDI
TMfaAfDL
TMfaCcDL
TMfaCcDR
TMFFaFDR
TMfFaFdR
TMFFAIDI
TMFFAIdI
TM{FAIDI
TM{FAIdI
TMFFFIDL
TMSFFIDL
TMIFIFdR
TMfFiFDR
TMFFIiDI
TM{IaFDI
TMfIAfDL
TMfiAfDR
TM{PFIDI
TMFPFIDL
TM{PFIDL
TMgaAcDI
TMgaCcDI
TMgaCcDL
TMgFaFDL
TMgFAFDR
TMgFaFdR
TMgFAIDI
TMGFAIDL
TMGFIiDI
TMGFIidI
TMgFIpDR

TMgFPIDL
TMglaFDI
TMgiAfDL
TMgiAfDR
TMGIFFDL
TMgIFFDL
TMgIFFDR
TMGPFIDI
TMGPFIdL
TMgPFIDL
TMhaAcDI
TMhaAcDL
TMhaAfDI
TMhFaFDR
TMhFaFdR
TMHFAIdI
TMHFAIDL
TMhFFFdR
TMHFFIDL
TMhFIFdR
TMhFifDR
TMhFiFdR
TMHFIidI
TMhFIpDR
TMHFPIDL
TMHFPIDR
TMhIiFDI
TMHPFIDL
TMhPFIDL
TMiaAcDI
TMiaCcDI
TMiaCcDL
TMiaPfDR
TMIFaFdR
TMiFaFdR
TMiFAIDI
TMiFAIdI
TMiFaiDR
TMIFFIDL
TMiFiFdL
TMiFiFdR
TMIFIiDI
TMIFIidI
TMiFIpDR
TMiiAfDL
TMiIAFDR
TMIiliFDI
TMIPFIDI
TMiPFIDI
TMiPFIDL
TMiPIcDR
TMKAAADL
TMKAAFDL
TMkaAfDL
TMKaFcDL
TMKFAiIDL
TMkFaiDL
TMKFAidR
TMkFaiDR
TMkFaidR
TMKFFADL
TMKFFiDL
TMKFFiDR
TMKFIADR
TMKFIiDR
TMKFIidR
TMKIAADL

TMKIiAfDL
TMkIFadR
TMkiFaDR
TMKPFiDL
TMlaaADI
TMlaAfDL
TMIFAADL
TMIFaaDL
TMIFaaDR
TMIFaADR
TMIFFaDL
TMIFFadL
TMIFFADL
TMIFIaDR
TMIFIFDL
TMIIFadR
TMIiFaDR
TMIiFadR
TMmAAFDL
TMmaAfDL
TMmFaaDR
TMmFFADL
TMmFFiDI
TMmFIaDR
TMmFIADR
TMmFIIDL
TMmiAfDL
TMmiFADI
TMmiFAdI
TMmiFaDL
TMmIFadR
TMmiFaDR
TMMIIFDI
TMmPalDI
TMnaaADI
TMnaFcDL
TMnaPpDL
TMnFaaDR
TMnFFADL
TMNIAADL
TMNIAADR
TMNIAfDL
TMnlIFadR
TMniFaDR
TMniFadR
TMnIFFDR
TMnliFDI
TMoaacDI
TMOaafDI
TMoaafDI
TMoaAfDL
TMoaAFDL
TMoaAfDR
TMoaAFDR
TMOAFADI
TMOAFAdI
TMOaFcDL
TMoaFcDL
TMoFAADL
TMoFAAdR
TMOFIaDL
TMoFIaDL
TMoFIaDR
TMOFifDL
TMoFIfDL
TMoFiFDL
TMoFiFDR
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TMOIAFDL  |TMqFAiDR | TMrPIcDL TMTFFIDI ~ |TMUFPIIL  |TMwiAfDL  |TQBPPfdL  |TQPPApdL
TMOIAFDR  |TMqFAidR  [TMSAIFDL  |[TMTFFIDL  |TMUFPIDR |TMWIFaDR |TQFCIfdL TQPPladL
TMOIFfDR  |TMQFAIDR  [TMsaPcDL  |TMTFIIdI TMulAFDR  |TMxaAcDL  [TQFPApdL  |TQPPIAdL
TMoIFfDR  |TMqFFiDL  [TMsFaFDL  |TMFIIDI TMulFfDL  |TMxaAfDL  [TQGPAcdL  |TQPPiadL
TMoPIfdL TMqFFiDR  [TMSsFFIDI TMFIIdI TMuliFDL  |TMxFAADL [TQgPAcdL  |TQpPiFdI
TMoPIfdR TMQFIADI  |TMSFFIDL  |TMtFIiDL TMUPAIDR  |TMxFPaDL  [TQGPafdL  |TQQPApdL
TMPaafDI TMgFIcDR  [TMsFIlaDL  |TM(FIIDL TMUPFIDI  |TMXIAADL [TQGPApdL  |TQgPlcdL
TMpaafDI TMqFifDL TMsFiFDL | TMtFIIdL TMUPFIDL  |[TMxiAfDL  |[TQgPApdL  |TQqPIcdR
TMpaAfDL  |TMqFiFDL | TMSsFIFdR TMtFIiDR TMUPFIdR  |TMyaAfDL  [TQgPApdR  |TQgPIpdR
TMpaAFDL  |TMqFIFDR  [TMSFIIDI TMtFlidR TMUPPIDR  [TMyaFcDL  [TQGPIpdL  |TQSAPiDI
TMpaApDL  |TMqFIFdR  |TMSFIIdI TMTFPIDL ~ [TMVFAIdR  [TMyaPcDL  |TQHPIcdR  |TQtPAcdL
TMpaFecDL  |TMqFiFDR | TMSsFIiDI TMTFPIDR  [TMVFFIDI ~ [TMyFaADL  |TQhPIcdR TQtPAcdR
TMpaFpDR | TMqFPiDI TMSFIIDL  |TMGAfDL TMVFFIDL  |TMyiFaDL  |TQhPIfdI TQTPIFdI
TMpaPcDL  |TMgiAfDL  |[TMSFPIDL  |TMTIFFDI ~ |TMVFFIL  |TMzaAcDL  |TQhPifdI TQTPIpdL
TMpaPcDR  |TMqiAFDL  |[TMSFPIDR  |TM{FfDR TMvFIaDR  |TMzaAfDL  [TQhPIpdL TQUCIfdR
TMpaPfDL  |TMqiAFDR  [TMsFPIDR  |TMIFFDR  |TMVFiFDL  |TMzaFcDL  |TQKPifdI TQuPIcdL
TMpFAiDR  |TMqiFfDL  [TMSIACDR  [TMTPFIDL  |TMVFIIdI TMzFAaDL | TQIPAcdL TQUPIcdR
TMpFFiDI TMqiFFDL | TMsiAfDI TMTPFIDR | TMvFIiDI TMzFIADL  |TQIPAcdR  |TQuPIfdl
TMpFIaDL  |TMQIFfDR  [TMSIAFDL  |[TM{(PICDR  |TMvFIiDL  |TMziAfDL  |TQLPApdL  |TQuPifdI
TMpFIaDR  |TMqIFfDR  [TMSIAFDR  |[TMuaAcDI  |TMVFIidL TMZIFFDR  |TQMCIfdL  |TQUPIpdL
TMpFladR ~ |TMqPafDL  |[TMsIFFdR  |[TMuAIFDR  |TMvFIiDR  |TMzIFFDR  |TQMPAfdL  |TQWIPadL
TMpFifDL TMqPFiDI TMSPFIDL  |[TMUFAIDI  [TMvFIidR TQ2CAfdL  |TQMPApdL  |TQwPAfdI
TMpFIFDR  |TMPFiDL  [TMSPFIDR  |[TMUFAIDL |TMVFPIL  |TQ2CIfdL TQMPApdR | TQwPafdI
TMpiAfDL  |TMqPIfDR  [TMSPFIdR  |[TMUFAIDR |TMVFPIDR  |TQ2Pafdl TQmPIcdR | TQWPifdI
TMpiAfDR | TMgPIfdR TMsPIcDR ~ |[TMUFaldR  [TMvFPIdR  |TQ2PApdR  |TQmPIpdR  |TQwPIfdL
TMPIFfDR | TMRaafDI TMSPPIDL  |[TMuFAiDR  [TMvIAFDR  |TQ2PifdI TQMPPfAL  [TQXPAfdL
TMpPifDL TMraafDI TMtaAfDI TMuFAidR  [TMVIFFdR  |TQ2PPfdI TQOCIfdL  |TQXPafdR
TMqaafDI TMraAfDL ~ |TMtAAFDL [TMUFFIDI ~ |[TMVPFIDL  |TQ5PIfdI TQoPAcdL  |TQXPApdL
TMqaAfDR  |TMraAfDR  |[TMtaAfDL  |[TMUFFIDL |TMVPFIDR  |TQACIfdL TQoPAcdR  |TQXPPfdL
TMqaAFDR  |TMrFAIDR  |TMtAIFDI TMuFlaDL  [TMVPFIdR  [TQaPAcdL  |TQOPAIDI  |TQYPApdR
TMqaapDI TMrFFiDI TMtAIFDL  |TMuFIFdR  [TMVPPIDL  |TQaPafdL TQOPifdI TQyPIcdL
TMqaApDL  |TMrFIaDR  [TMtAIFDR  |TMuFiFDR  |TMwaAfDL  |TQAPApdL  |TQPCIfdL

TMqaFfDR | TMrFIiDL TMtaPcDR | TMUFIIDI TMwAFADL |TQbPAcdL  [TQPCIfdR

TMqaPcDR | TMrFIiDR TMTFAIDI | TMUFIIdI TMWaFcDL | TQbPafdI TQPPAcdL

TMQFAIDI | TMriAFDI TMTFAIDL | TMuFIIDI TMwaFcDL  [TQBPApdL  |TQpPAcdL

TMQFAiDL  |TMRIFfDR  [TMTFAIDR |TMuFIiDR  |[TMWFIaDL  |TQBPApdR  |TQpPAcdR

TMQFAIDL | TMrIFfDR TMTFaidR | TMuFTidR TMWiIAfDL | TQBPifdI TQpPaFdI

Derivati carbochinone - activitate antitumorala (elaborare modele structura -

activitate). Identificare, analiza si validare modele

+ Modelele structura - activitate au fost generate pentru un numar de variabile in ecuatie de la 1 la 4
(descriptori de structurd).

+ Criteriul principal de selectare a unui model a fost abilitatea de estimare exprimatd prin
coeficientul de determinare.

+  Au fost identificate un numar de 42 modele cu abilititi in estimare (Tabelul 5, unde n este numarul
de molecule introduse in model, v este numarul de variabile utilizate de model si r* coeficientuld e
determinare al modelului). Un numér de 42 de descriptori individuali se regdsesc in cele 42 de
modele (GAOPAPdL, GA1FicDL, GAkaPfDL, GAklicdL, GAklicdR, GAoaFfDL, GAoalcdI,
GAOIFfDL, GAsaapDI, GAyPafdL, GEmFIiDR, GEmFIidR, GL3aiCdl, GL5aPADR, GLbIAcDR,
GLbIAfDR, GLCFaADR, GLClicdl, GLDFaADR, GLFFPADL, GLmaPADR, GLUFFADL,
GLUFIADI, GLUPIADR, GLVFIAdR, GLXFaiDL, GLXFIiDL, GLYFIIDR, GQHIIPdI,
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GQXClIcdR, GQXPCcdR, TAkaFcDL, TAoaFcDL, TAoIFfDL, TEqiAFDR, TEulFFDL,
TLSIFFdI, TLVFIFdR, TLXPFIDR, TLzAFiDI, TMdiAfDI, TMtAAFDL).

Tabelul 5. Modele structura-activitate pentru derivatii carbochinonici investigati

lﬁ‘n ‘V ‘rz ‘Ecua‘gia

1 [37 [1 [0.6932 Y =-8.538130423034304E-006+TLSIFFdI* 8.018708890422381E+000

5 7 b 07830 |¥ =8:201091737581672E+000+TLSIFFdI*-4.915042213631624E-006+GLUFIADI*-
' 1.047774561902658E-008

3 h7 b [o7975 [¥ =6449148232085572E+000+ TLSIFFdI*-5.769512295634710E-006+GLYFIIDR*
' 1.058905495071890E+007

4 17 b logizg Y = 1:421388668386970E+001+TLSIFFdI*-6.385807493221712E-006+GAoalcdl*-
129119 259392005410199E+000

s h7 b losors|Y =8319824169795110E+000+TLSIFFdI*-7.696313001462928E-006+GLSaPADR*-
' 1.527171351520861E-007

s 137 | log3sy [Y = 1031895758347034E+001+GLUFIADI*-3.433136239559632E-008+GA I FicDL*
099717 256402075529264E-001

7 h7 b logesg [Y = 7-324670010799245E+000+GLUFIADI*-1.946508941236078E-008 +GAOPAPAL*
2999 13 264485641820538E-001

o 17 3 log7se Y = 8:422530648570023E+000+ TLSIFFdI*-4.954169635002009E-006+GLUFIADI*-
790 18 262533181309514E-009+GL5aPADR*-1.318638306603412E-007

o 17 |3 logsso ¥ =7.764896701764791E+000+TLSIFFdI*-2.386219585045934E-006+GLUFIADI*-
' 1.534833635533305E-008+GAOPAPAL* 2.741537372565100E-001

10 137 |3 lo.ggen [ =4.635553066412509E+000+ TLSIFFdI*-3.495817852797553E-006+GLUPIADR*
' 1.904090967751319E+008+GAOPAPAL* 2.804188349431085E-001

i a7 3 loggrs [¥ = 1:302857191459436E+001+ TLSIFFdI*-6.215398193476212E-006+GAoalcdl*-
97217 132375839467663E+000+GL5aPADR*-1.206090241273757E-007

1 137 [3 lo.go3s [¥ = 8:420788911296908E+000+ TLSIFFdI*-5.2604166158 14219E-006+GAsaapDI*
72213 701275118472538E+000+GL3aiCdI*-2.134120725026619E+000

13 137 3 logoag ¥ = 7:683522089876407E+000+TLSIFFdI*-6.506995782944736E-006+GAoaF fDL*-
7% 14 586794946182860E-001+GL5aPADR*-1.564195289731802E-007

a7 5 lososs Y = 6-642098685806824E+000+TLSIFFdI*-6.802361675223121E-006+GLSaPADR*-
' 1.596980985063994E-007+GAklicdL*-6.054331038387422E+000

1537 3 lo.goes ¥ =2.002608472100004E+000+TLSIFFdI*-6.823444660350140E-006+GLSaPADR*-
' 1.596291852722229E-007+GAklicdR* 4.794598228784656E+000

16 37 3 lo.gorg ¥ =1.265693272205328E+001+GLUFIADI*-1.533838444209561 E-008+GLXFIiDL*-
779 17 278726715892989E-001+GAOPAPAL* 3.087159408373896E-001

17 137 [3 lo.90ss [¥ = 1:478510395394426E+001+GLUFIADI*-1.521916430786965E-008 +GLXFaiDL*-
727 19.783785997017860E-001+GAOPAPAL* 3.122993528145253E-001

18 37 5 lo.oog ¥ = 1.029735764112427E+001+GLUFIADI*-3.646117704788984E-008+GA I FicDL*
7719, 767476163468668E-001+GQXPCcdR* 4.340120284411409E+002

10137 3 lo.oogy Y = 2:176519202594746E+000+GLUPIADR* 2.368131370622058E+008+GEmFIiDR*
9% 12 450220204694920E+000+GAOPAPAL* 3.580890887737270E-001

20 37 13 lo.o11g ¥ =2:635166377381104E+000+GLUPIADR* 2.399152785868026E+008+GEmFIidR*
17 12.978948427039449E+000+GAOPAPAL* 3.584288895625148E-001

21 7 |3 loor70 Y = 1.265469444171179E+001+GLXFIiDL*-1.094991718500760E+000+ TLVFIFR*
~ 170 16.002940666961169E+010+GAOPAPAL* 4.092932410512300E-001
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Tabelul 5. (continuare)

lNir.. ‘n ‘V ‘rz ‘Ecua‘gia

Y = 6.936366478963167E+000+TLVFIFdR* 6.629434219954754E+010+GAyPafdL*-
4.824356914811301E-001+GAOPAPAL* 4.433683191831346E-001

N
\S]
W
~
w

0.9179

Y =17.901515538660509E+000+TLSIFFdI*-4.902457367324878E-006+GLUFIADI*-
23 |37 |4 ]0.9193|6.242018497061147E-009+GL5aPADR*-1.647167805862804E-007+GQXCIcdR*
1.283501344880777E+002

Y =8.010063979418073E+000+TLSIFFdI*-4.720393054480040E-006+TLXPFIDR*
24 137 |4 ]0.9212 |3.499224379515497E+004+GLmaPADR*-1.904725953340318E-005+GQHIIPdI*-
1.914161894471855E+000

Y = 6.126856793620743E+000+TLSIFFdI*-4.583699039207033E-006+TLXPFIDR *
25 |37 |4 ]0.9215 |3.708289693977535E+004+GLmaPADR*-1.892161779166442E-005+GQHIIPdL*-
1.246315134320908E+000

Y = 5.432674948485039E+000+TLSIFFdI*-4.750049070249448E-006+TLXPFIDR *
26 |37 |4 ]0.9215 |5.247201216898757E+004+TAoaFcDL*-1.523670603683250E+000+TMtAAFDL*
6.845917936630125E+000

Y = 8.932882312448273E+000+TLSIFFdI*-2.676964983858420E-006+GLUPIADR*
27 137 |4 ]0.9229 |2.493470365179885E+008+GAkaP{fDL*-1.239297692319759E+000+TEqiAFDR *-
1.612838566778728E+001

Y = 1.033992860322099E+001+TLSIFFdI*-2.931751640448401E-006+GLVFIAdR*
28 |37 |4 ]0.9260 |1.031309389998222E+009+GAkaP{DL*-1.350441173994656E+000+TEqiAFDR *-
1.764406189324496E+001

~

Y =1.340682117177233E+001+TLSIFFdI*-5.001453874185011E-006+GAoalcdl*-
29 |37 |4 ]0.9260 |8.685033194639530E+000+GLCFaADR* 2.159032126029814E+009+GLDFaADR*-
5.767062083743908E+005

A

Y =1.080606819028456E+002+TLSIFFdI*-3.828975004622812E-006+GAoalcdl*-
30 37 |4 ]0.9346 (7.083774353670081E+000+GLUFFADL*-3.910023997929195E+000+GLFFPADL*
3.867863862368341E+000

Y =3.604861639536679E+000+TLSIFFdI*-4.661731369324158E-006+TLzAFiDI*
31 37 |4 ]0.9352 (1.315407580044337E+002+GAoiFpDL*-1.522109496837730E+000+TMdiAfDI*
5.669810445110965E-001

Y =2.052398189801111E+001+TLSIFFdI*-4.581472624569247E-006+GAoIFpDL*-
32 37 |4 ]0.9380 (1.016262579333449E+000+GLClicdl*-1.358982986252018E+001+GLbIAfDR*-
2.207152539053781E-002

Y =2.105224754508737E+001+TLSIFFdI*-4.601388198806669E-006+GAolFpDL*-
33 37 |4 ]0.9399 [1.015235321649310E+000+GLClicdl*-1.410074120084519E+001+GLbIAcDR*-
2.504153631733784E-002

Y =2.123345376853743E+001+TLSIFFdI*-4.648154741072929E-006+GAoIFfDL*-
34 37 |4 ]0.9403 [9.596238378367949E-001+GLClicdl*-1.426364486376662E+001+GLbIAcDR*-
2.473182713570161E-002

Y =2.197885471677388E+001+TLSIFFdI*-4.654262878876677TE-006+TAoIFfDL*-
35 37 |4 ]0.9408 [1.000265108654302E+000+GLClicdl*-1.434078853642528E+001+GLbIAcDR*-
2.492520064560814E-002

Y =2.456493240543517E+001+TLSIFFdI*-4.633800928619054E-006+T AkaFpDL*-
36 37 |4 ]0.9418 (6.588979877045793E-001+GLClicdI*-1.581700292500445E+001+GLbIAfDR *-
2.392634394469332E-002
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39

40

41

42

Tabelul 5. (continuare)

v

‘Ecua‘gia

0.9436

Y =2.512985831354877E+001+TLSIFFdI*-4.661437697019919E-006+T AkaFpDL*-
6.570078172466371E-001+GLClicdI*-1.636803217556861 E+001+GLbIAcDR*-
2.707527876238278E-002

37

0.9488

Y =2.557358379194586E+001+TLSIFFdI*-4.849863316432965E-006+GLClicdI*-
1.693516801123562E+001+TAkaFcDL*-5.675404292182457E-001+GLbIA{fDR*-
2.228516739425874E-002

37

0.9504

Y =2.609671387579644E+001+TLSIFFdI*-4.876134915239990E-006+GLClicdI*-
1.744541793103105E+001+TAkaFcDL*-5.657103370665107E-001+GLbIAcDR *-
2.521830361899529E-002

37

0.9508

Y =2.317149178896661E+001+TEulFFDL*-2.295636680523341E+000+TAkaFpDL*-
7.601362077231453E-001+GLClicdI*-1.549140423390090E+001+GLbIAcDR*-
2.671466230090930E-002

37

0.9530

Y =2.376562451965429E+001+TEulFFDL*-2.390874931212318E+000+GLClicdI*-
1.629279453938720E+001+TAkaFcDL*-6.540496724991665E-001+GLbIAfDR *-
2.161805143938084E-002

0.9548

Y =2.426229825357329E+001+TEulFFDL*-2.403758931989433E+000+GLClicdl*-
1.678134503564601E+001+TAkaFcDL*-6.529238564633141E-001+GLbIAcDR*-
2.449174207266286E-002

Cel mai performant model cu 1 descriptor:

Y = TLSIFFdI*-8.538130423034304E-006+8.01870889042238 1 E+000

a. Valoarea estimatd a activitatii si diferenta dintre masurat si estimate prin ecuatia QSAR

sunt redate in Tabelul 6.

Tabelul 6. Estimate versus masurat: cel mai performant model cu 1 descriptor

No|Mol |Prop | Estimated | Abs(Dift%)
1]cqd01]4.33 4.113 5
2|cqd02 | 4.47 5.000 12
31cqd03 | 4.63 4.691 1
4|cqd04 | 4.77 5.172
51cqd05| 4.85 5.131
6]cqd06 | 4.92 5.250
71cqd07] 5.15 5.065
81cqd08 | 5.16 5.356

O

cqd09 | 5.46 5.578

10| cqdl0] 5.57 5.780
11]cqdll]| 5.59 5.578
12]cqdl2| 5.6 5.621
13]cqd13 ]| 5.63 5.936

._.
~

cqdl4 | 5.66 5.952

15]cqdl5] 5.68 5.899
16 |cqdl6] 5.68 5.326
17]cqdl7] 5.68 6.219
18 ]cqd18] 5.69 5.492

—
O

cqd19 ] 5.76 5.894
cqd20] 5.78 6.358

SIN(W|IO [N | [(NWNO|IO|R(|IN|IRIDD(Q|OV| e

[\
)
—_
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Tabelul 6. (continuare)

No |Mol |Prop | Estimated | Abs(Dift%)
21|cqd21]| 5.82 5.649 3
22 |cqd22]| 5.86 5.789 1
23 |cqd23] 6.03 5.981 1
24| cqd24]| 6.14 6.175 1
25|cqd25] 6.16 6.008 2
26 |cqd26] 6.18 6.086 2
27 |cqd27] 6.18 5.974 3
28 |cqd28] 6.18 6.397 4
29 |cqd29]| 6.21 6.358 2
30|cqd30] 6.25 6.286 1
31|cqd31] 6.39 6.533 2
32|cqd32] 6.41 6.212 3
33|cqd33] 6.41 6.086 5
34 |cqd34]| 6.45 5.899 9
35]cqd35] 6.54 6.369 3
36 |cqd36] 6.77 5.621 17
37 |cqd37| 6.9 6.112 11

Media erorii exprimatd ca medie a diferentei absolute dintre valoarea activitatii
madsurate §i valoare activitatii estimate de catre modelul QSAR a fost de 4.49 %.

Analiza modelului de regresie este redatd in Tabelul 7.

Tabelul 7. Analiza ANOVA: modelul cu 1 descriptor

df SS MS F Significance F
Regresie 1 10.03]10.03 79 1.67E-10
Reziduuri 35 444 0.13
Total 36 1447
Coeficient [Clyso,]i StdErr |t Stat | P-value
Intercept 8.019 [7.49 - 8.55] 0.26 [ 30.70 | 6.75E-27
TLSIFFdI | -8.54E-06 [-1.0E-05 - -6.6E-06] | 9.60E-07 | -8.89 | 1.67E-10

Reprezentarea grafica a reziduurilor este redata in Figura 18.
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Activitatea masurata versus activitatea estimata cu modelul cu 1 descriptor este redatd in

Figura 19.

Reziduuri

Activitatea estimata cu modelul cu 1 descriptor

1.4

1.2 1
1.0
0.8
0.6 1
0.4 1

0.2 1

0.0
021
204 4

-0.6

-0.8

Figura 18. Reziduuri versus descriptor: model cu 1 descriptor

Valoarea estimate de ecuatia cu 1 descriptor
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Figura 19. Masurat vs estimat de ecuatia cu 1 descriptor

b. Analiza leave-one-out (vezi Tabelul 8):

7.5
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Tabelul 8. Parametrii in analiza leave-one-out: model cu 1 descriptor

Parametrul | Estimat Prezis

SSe 4.44 4.89

QSSe 0.36 0.37

r e = 0.6932 | r°pre = 0.6600
F Fest =79 Fpre = 69

p Pest = 1.67E-10 | ppre = 9.34E-10

+  Cel mai performant model cu doi descriptori:

Descriptive

Set | Molecules|  Property | Molecules Independent Determination Structure - Activity
Mame | Mumber Mame Mumber | Vanables Coefficient Eelationship
cd |37 loghinEffDese |37 2 0.866787238777756 | 7.52467001079524 SE+000+GLUFLADI*- 1. 534650894 1236073E-005+GAPAPHL* 3. 26445564 1820538E-001

a. Valoarea estimata a activitatii i diferenta dintre masurat si estimate prin ecuatia QSAR

sunt redate in Tabelul 9.

Tabelul 9. Estimate versus masurat: cel mai performant model cu 2 descriptori

No | Mol | Prop | Estimated | |Dift%)|
1|cqd01 | 4.33 4.45 3
2|cqd02 | 4.47 4.20 6
3|cqd03 | 4.63 4.51 3
4|cqd04 | 4.77 5.09 7
5|cqd05]| 4.85 4.76 2
6]cqd06| 4.92 5.17 5
71cqd07]5.15 5.04 2
8[cqd08 | 5.16 5.32 3
9]cqd09| 5.46 5.30 3
10| cqd10]| 5.57 5.74 3
11 |cqdll| 5.59 5.71 2
12 |cqdl2| 5.6 5.74 3
13 |cqdl3 | 5.63 6.06 7
14 | cqdl4]| 5.66 5.86 3
15|cqdl5] 5.68 6.04 6
16 |cqdl6| 5.68 6.21 9
17 |cqdl17]| 5.68 5.83 3
18 |cqd18] 5.69 5.58 2
19 cqdl19| 5.76 6.09 6
20 |cqd20]| 5.78 5.94 3
21 |cqd21 | 5.82 5.63 3
22 |cqd22| 5.86 5.69 3
23 |cqd23 | 6.03 6.06 1
24 |cqd24 | 6.14 6.09 1
25|cqd25] 6.16 6.01 2
26 |cqd26] 6.18 6.05 2
27 |cqd27] 6.18 6.35 3
28 |cqd28 | 6.18 5.99 3
29 |cqd29] 6.21 6.12 1
30|cqd30] 6.25 5.89 6
31 |cqd31] 6.39 6.17 4
32 |cqd32] 6.41 6.10 5
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Tabelul 9. (continuare)

33 |cqd33 6.41 6.16| 4
34 | cqd34 6.45| 653 1
35]cqd35 6.54| 635] 3
36| cqd36 6.77| 654 4
37 | cqd37 69| 6.57| 5

Media erorii exprimatd ca medie absolutd a diferentei dintre valoarea activitatii

masurate si valoare activitatii estimate de catre modelul QSAR a fost de 3.57%.

Analiza modelului de regresie este redata in Tabelul 10.

Tabelul 10. Analiza ANOVA: modelul cu 2 descriptor

df SS MS F Significance F
Regresie 2 12.54 6.27 111 1.31E-15
Reziduuri 34 1.93 0.06
Total 36 14.47
Coeficient [Clyso,]i StdErr t Stat P-value
Intercept 7.52[7.19 - 7.86] 0.16 45.90 | 3.56E-32
GLUFIADI | -1.95E-08 [-2.23E-08 - -1.66E-08] | 1.42E-09 | -1.37E+01 | 1.95E-15
GAOPAPdL 0.3310.23 - 0.42] 0.05 6.77 | 8.77E-08
Reprezentarea grafica a reziduurilor este redata in Figura 21.
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Figura 20. Reziduuri versus descriptori: model cu 2 descriptor
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Figura 21. (continuare)

Activitatea masurata versus activitatea estimatd cu modelul cu 2 descriptor este redatd in

Figura 21.

Activitatea estimata

Corelatie : r =.93101
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Figura 21. Masurat vs estimat de ecuatia cu 2 descriptor

b. Analiza corelatiei activitate masurata — activitate estimata de modelul QSAR (Tabelul

11):
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Tabelul 11. Analiza corelatiei: modelul cu 2 descriptori

Denumire (simbol) | Coeficient de corelatie | Parametrul testului | p

Pearson (r) 0.9580 20 1.42B-20 | v
Spearman (p) 0.9277 15 1.51E-16 | ¥
Semi-cantitativ (r,) | 0.9428 17 2.88E-18 | v
Kendall tau a (ta) 0.7733 7 1.63E-11 | v
Kendall tau b (tb) 0.7733 7 1.63E-11 | v
Kendall tau c (tc) 0.7524 7 5.62E-11 | v
Gamma (I 0.7815 5 1.04E-7 | vV

c. Analiza de corelatie intre descriptori si activitatea masuratd (Tabelul 12):

Tabelul 12. Analiza corelatiei activitate masurati-descriptori: modelul cu 2 descriptori

lall, (XX)  ||GLUFIADI|[GAOPAPdL]|
|Prop (global)”NO ||NO |
v |-0.8290" 0.3569 |
B |-0.7343  J0.3659 |
o [0.7802  Jlo.3614 |
lta 05751 Jo.2538 ]
b 05751 02538 |
[ec 05595  l0.2469 |
IC 05812 l0.2564 |

d. Analzia leave-one-out (Tabelul 13):

Tabelul 13. Analiza leave-one-out: modelul cu 2 descriptori

Parametrul | Estimat Prezis

SSe 1.93 2.28

QSSe 0.24 0.26

I e = 0.8668 | 1’ = 0.8427
F Feu= 111 Fpre = 91

p Pest = 1.33E-15 | pore = 2.34E-14

e. Analiza leave many-out (vezi Figura 22):
1. Numar compusi in testul training: 25

ii. Abreviere compusi in setul invatare: cqd09 cqd06 cqd08 cqd02 cqd22 cqdl8
cqd16 c¢qd37 ¢qd10 cqd29 cqd28 cqd13 c¢qd05 c¢qd33 cqd21 cqd26 cqd36 cqd25
cqd24 cqd30 cqd20 cqd19 cqd35 cqd14 cqdl5

1ii. Abreviere compusi in testul test: cqd01 ¢qd03 ¢qd04 cqd07 cqdl1 cqd12 cqdl17
cqd23 cqd27 cqd31 cqd32 cqd34

iv. Parametrii statistici ai modelului invatare:

+ ?=08117

i Valorile in albastru sunt semnificative statistic
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+ F=47410
+ pr= 1.06E-08
v. Parametrii statististici ai modelului din setul test:
r’ = 0.9345
+ F=156.380
+ pr=8.12E-06
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Figura 22. Reprezentarea grafica a performantelor modelului cu 2 descriptori in seturi de invitare si testare

+  Cel mai performant model cu 3 descriptori:

Descriptive
Set Molecules| Property  Molecules Independent Deterrmination Structure-Activity
MName | Mumber Name Number | Variables Coefficient Relationship
CQd |37 loghinEffDose |37 3 0.517852665562255 |6.936366473%63 16TEHO0D+TLVFIEdR* 6.6254342139547 54E+0 10+ GAyPafdL*-4.8243569 1481 1301E-00 1+ GAOPAPIL* 4.433683151831346E-001

a. Valoarea estimatd a activitatii si diferenta absolutd dintre masurat si estimate prin

ecuatia QSAR sunt redate in Tabelul 12.
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Tabelul 14. Estimate versus masurat: cel mai performant model cu 3 descriptor

No|Mol |Prop | Estimated | |Diff%)|
1|cqdO1 | 4.33 4.258 2
2|cqd02 | 4.47 4.706 5
3/cqd03 | 4.63 4.533 2
41cqd04 | 4.77 4.769 0
5]cqd05 | 4.85 5.200 7
6|cqd06 | 4.92 5.018 2
71cqd07]5.15 5.059 2
81¢cqd08 | 5.16 4.897 5
9|cqd09 | 5.46 5.389 1
10 [cqd10| 5.57 5.675 2
11]cqdll] 5.59 5.801 4
12 |cqdl2| 5.6 5.486 2
13]cqdl3]| 5.63 5.750 2
14 | cqdl4]| 5.66 5.952 5
15|cqdl5] 5.68 5.853 3
16 |cqdl6] 5.68 5.923 4
17 |cqdl7] 5.68 5.673 0
18 |cqd18] 5.69 5.453 4
19 |cqdl19] 5.76 6.012 4
20 |cqd20] 5.78 5.667 2
21 |cqd21]| 5.82 5.563 5
22 |cqd22] 5.86 5.787 1
23 |cqd23| 6.03 5.989 1
24 |cqd24]| 6.14 6.267 2
25|cqd25] 6.16 6.312 2
26 |cqd26] 6.18 6.192 0
27 |cqd27] 6.18 6.256 1
28 |cqd28| 6.18 6.189 0
29 |cqd29] 6.21 6.286 1
30|cqd30] 6.25 6.068 3
31|cqd31] 6.39 6.432 1
32|cqd32]| 6.41 6.203 3
33 |cqd33] 6.41 6.258 2
34 |cqd34]| 6.45 6.431 0
35]cqd35] 6.54 6.681 2
36 |cqd36] 6.77 6.487 4
37 |cqd37| 6.9 6.465 7

Media erorii exprimatd ca medie a diferentei absolute dintre valoarea activitatii

masurate i valoare activitatii estimate de catre modelul QSAR a fost de 2.51%.

de

Analiza

modelului

regresie

este

redata

in
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Tabelul 15.
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Tabelul 15. Analiza ANOVA: modelul cu 3 descriptor

df SS MS F Significance F

Regresie 3 13.28| 4.43 123 5.55E-18
Reziduuri 33 1.19] 0.04
Total 36 14.47

Coeficient [Clyso,]i StdErr |t Stat | P-value
Intercept 6.94 [5.89 - 7.98] 0.51]13.54|4.99E-15
TLVFIFdR | 6.63E+10 [5.50E+10 — 7.76E+10] | 5.56E+09 | 11.93 | 1.64E-13
GAyPafdL -0.48 [-0.64 - -0.32] 0.08 | -6.20 | 5.42E-07
GAOPAPdL 0.4410.36 - 0.53] 0.04110.97 | 1.51E-12

Reprezentarea grafica a reziduurilor este redata in Figura 23 si Figura 24.
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Figura 23. Reziduuri versus descriptor: model cu 3 descriptor
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Figura 24. Distributia reziduurilor: model cu 3 descriptor

Activitatea masuratd versus activitatea estimatd cu modelul cu 3 descriptori este redata

in Figura 25.
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Figura 25. Masurat vs estimat de ecuatia cu 3 descriptor

b. Analiza corelatiei activitate masurata — activitate estimatd de modelul QSAR (Tabelul

16):

Tabelul 16. Analiza corelatiei: modelul cu 3 descriptori
Denumire (simbol) | Coeficient de corelatie | Parametrul testului | p
Pearson (1) 0.9580 20 | 1.42E-20 | ¥
Spearman (p) 0.9277 15 | 1.51E-16 | ¥
Semi-cantitativ (1) 0.9428 17 | 2.88E-18 | ¥
Kendall tau a (ta) 0.7733 7 | 1.63E-11 | v
Kendall tau b (tb) 0.7733 7 | 1.63E-11 | v
Kendall tau c (tc) 0.7524 7 | 5.62E-11 | v
Gamma (I') 0.7815 5] 1.04E7 |V

C.

Analiza de corelatie intre descriptor-activitate masuratd (Tabelul 17):

Tabelul 17. Analiza corelatiei: activitate masurata valori ale descriptorilor (modelul cu 3 descriptori)

lall (XX) ||TLVFIFdR|GAyPafdL|GAOPAPdL]
[Prop (global)|[NO INO INO |
Ie l0.6901  |-0.6482 ]0.3569 |
p lo.6135  |-0.6551 03659 |
o l0.6507  Jlo.6516 03614 |
[t lo.461 04685  Jo0.2538 |
[tb lo.461  Jo.4685 02538 |
IC l0.4485  ]0.4558 |l0.2469 |

d. Analiza leave-one-out (Tabelul 18):
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Tabelul 18. Rezultate ale analizei leave-one-out: modelul cu 3 descriptori

Parametrul | Estimat Prezis

SSe 1.19 1.57

QSSe 0.19 0.22

r e =09176 | . =0.8921
F F. =123 Foe =91

p Pest = 5.98E-19 | ppre = 5.5E-16

e. Analzia leave many-out (Figura 26):

i. Numar compusi in setul training: 25

ii.

Abreviere compusi in setul Invatare: cqd14 cqd10 cqd35 cqd19 c¢qd01 cqd24

cqd25 c¢qd17 c¢qd29 cqd30 cqd05 cqd02 cqd12 cqd34 cqd28 cqd07 cqd32 cqd20
cqd36 cqd13 cqd16 cqd33 cqd31 cqdl5 cqd08

1il.

Abreviere compusi in setul testare:

¢qd03 cqd04 cqd06 cqd09 cqd11 cqdl18

cqd21 cqd22 cqd23 cqd26 cqd27 cqd37

iv. Parametrii statistici ai modelului invatare:
> =0.9223
+ F=283.036
+ pr=8.21E-12
v. Parametrii statististici ai modelului din setul test:
> =0.9147
+ F=21.923
+  pr=3.25E-04
8
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Figura 26. Reprezentarea grafica a performantelor modelului cu 3 descriptori in seturi de invitare si testare
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+  Cel mai performant model cu 4 descriptori:

Descriptive
Set [Molecules
Name | Nutber

cqQd 37

Property  Molecules [Independent|  Determination
Name | Mumber | Variables Cloeffcient

loghinEfDose (37 4 0.954762885783024

Structure- Activity
Telationship

2.426229825357329E+00 1+ TEWFFDL*-2. 4037589319854 33E+H000+ GLCLedl*- 1.67813450356450 1EH00 1+ T AkaF cDL*-6. 529238564633 14 1E-00 1+GLbLACDR *-
2.449174207266286E-002

a. Valoarea estimata a activitatii si diferenta dintre masurat si estimate prin ecuatia QSAR

sunt redate in Tabelul 19.

Tabelul 19. Estimate versus masurat: cel mai performant model cu 4 descriptor

No | Mol | Prop | Estimated | |Dift%)|
1|cqd01]4.33 4.3040 1
2|cqd02 | 4.47 4.3430 3
3|cqd03 | 4.63 4.5130 3
4|cqd04 | 4.77 4.8940 3
5]cqd05 | 4.85 49110 1
6|cqd06 | 4.92 4.9000 0
71cqd07]5.15 5.2810 3
8cqd08 | 5.16 5.2960 3
91cqd09 | 5.46 5.5160 1
10 |cqdl0] 5.57 5.5880 0
11 |cqdll]|5.59 5.8360 4
12]cqdl2| 5.6 5.4840 2
13|cqdl13 ]| 5.63 5.8640 4
14 | cqdl4]| 5.66 5.7940 2
15]cqdl5] 5.68 5.7880 2
16 |cqdl6] 5.68 5.7350 1
17 |cqdl7] 5.68 5.8550 3
18 ]cqd18] 5.69 5.4310 5
19 |cqd19] 5.76 5.8700 2
20{cqd20| 5.78 5.6730 2
21|cqd21]5.82 5.6450 3
22 |cqd22| 5.86 5.8020 1
23 |cqd23]| 6.03 6.0270 0
24 |cqd24 | 6.14 6.0540 1
25|cqd25| 6.16 6.0700 1
26 |cqd26] 6.18 6.2310 1
27 |cqd27] 6.18 6.2560 1
28 |cqd28] 6.18 6.2380 1
29{cqd29]| 6.21 6.3100 2
30|cqd30] 6.25 6.2080 1
31|cqd31]6.39 6.2930 2
32 |cqd32] 6.41 6.3500 1
33 |cqd33] 6.41 6.1620 4
34 |cqd34]| 6.45 6.6710 3
35]cqd35] 6.54 6.4890 1
36 |cqd36] 6.77 6.5410 3
37 |cqd37] 6.9 6.7220 3
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Media erorii exprimata ca medie a diferentei dintre valoarea activitatii masurate si
valoare activitatii estimate de catre modelul QSAR a fost de 2%.

Analiza modelului de regresie este redatd in Tabelul 20.

Tabelul 20. Analiza ANOVA: modelul cu 4 descriptor

df SS MS F Significance F
Regresie 4] 13.82| 3.45 169 5.01E-21
Reziduuri 32| 0.65] 0.02
Total 36| 14.47
Coeficient [Clyso,Ji | StdErr | t Stat | P-value
Intercept 24.26[19.94-28.59]| 2.12| 11.43|7.86E-13
TEulFFDL -2.40[-2.87--1.93]] 0.23|-10.44|7.78E-12
GLClicdl |-16.78 [-21.16--12.41]| 2.15| -7.81]6.53E-09
TAkaFcDL -0.65[-0.76 - -0.54]| 0.05]-11.94|2.52E-13
-0.02 [-0.03 - -0.02]| 0.00| -8.68| 6.5E-10

Reprezentarea grafica a reziduurilor este redata in Tabelul 13.
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Figura 27. Reziduuri versus activitate estimatia: model cu 4 descriptor
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Figura 28. Distributia reziduurilor: model cu 4 descriptor

Activitatea masurata versus activitatea estimatd cu modelul cu 4 descriptor este redatd in

Figura 29.

Activitatea masurata

7.2

7.0 1
6.8 T
6.6 |
6.4 T
62T
6.0 1
581
561
5471
527t
501
48
46

441~

7
42 ¢~

Vv
42 44 46 48 50 52 54 56 58 60 62 64 66 68 7.0

| o 95% confidence

Activitatea estimata de modelul cu 4 descriptori

Figura 29. Misurat vs estimat de ecuatia cu 4 descriptor

b. Analiza corelatiei activitate masuratd — activitate estimatd de modelul QSAR (
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Tabelul 21):
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Tabelul 21. Analiza corelatiei: modelul cu 4 descriptori

Denumire (simbol) | Coeficient de corelatie | Parametrul testului | p

Pearson (r) 0.9771 27 4.07E-25 | v
Spearman (p) 0.9461 17 1.03E-18 | v
Semi-cantitativ (ryo) | 0.9615 21 3.26E-21 | ¥
Kendall tau a (ta) 0.8273 7.2 5.74E-13 | v
Kendall tau b (tb) 0.8273 7.2 5.74E-13 | ¥
Kendall tau ¢ (tc) 0.8050 7.01 235E-12 | ¥
Gamma (I') 0.8361 6.09 1.133e-9 | vV

c. Analiza de corelatie intre descriptori si descriptor-activitate masuratd (Tabelul 22):

Tabelul 22. Analiza corelatiei activitate masurati-descriptori: modelul cu 4 descriptori

lall,(XX) ||TEuIFFDL]|GLClicdI||TAkaFcDL||GLbIACDR|
|Prop (global)HNO ||NO ||NO ||NO |
Ie -0.8034  ]-0.5287 ]-0.5235 [[-0.3912 |
Ip -0.7662  |-0.5158 |-0.3857 [-0.3669 |
o 0.7846  ]/0.5222 ]0.4494 03789 |
ta 05931 [0.3453 02943  [0.2132 |
[tb 05931 [0.3453 02943  [0.2132 |
[ec 05771 ]j0.336  ]0.2863  0.2075 |
IC 05994 [0.3925 02979  [0.2158 |

d. Analiza leave-one-out (Tabelul 23):

Tabelul 23. Analiza leave-one-out: modelul cu 4 descriptori

Parametrul | Estimat Prezis

SSe 0.65 0.94

QSSe 0.14 0.17

r e =0.9548 |’ = 0.9351

F Fe = 169 Fpe= 115

p Pest = 8.56E-23 | Pore = 5.42E-20

e. Analiza leave many-out (Figura 30):
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Figura 30. Reprezentarea grafica a performantelor modelului cu 4 descriptori in seturi de invitare si testare

1. Numar de compusi in setul Invatare: 23
ii. Abrevierea compusilor din setul invatare: cqd26 cqd32 cqdl0 cqd05 cqd24
cqd17 cqd13 cqd15 cqd18 cqd08 cqd16 cqd35 ¢qd30 cqd12 cqd29 cqdl4 cqdll
cqd22 cqd09 cqd07 cqd02 cqd28 cqd06
iii. Abrevierea compusilor din setul test: cqd01 ¢qd03 cqd04 cqd19 cqd20 cqd21
cqd23 cqd25 cqd27 cqd31 cqd33 cqd34 cqd36 cqd37
iv. Ecuatia:
¥ =21.582+-2.4660* TEuIFFDL+-14.253*GLClicdI+-6.2922¢-1*T AkaFcDL+-
0.0217*GLbIAcDR
v. Parametrii statistici ai modelului invatare:
r’ = 0.9480
+ F=281.969
+ pr=2.67E-11
vi. Parametrii statististici ai modelului din setul test:
= 0.9675
+ F=37.792
+ pr= 1.24E-05
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+ Compararea modelelor intrele ele (Est 1d, Est 2d, Est 3d, Est 4d) si cu modelul cu sase
descriptori (Est_6d) [Kawakami J, Hoshi K, Ishiyama A, Miyagishima S, Sato K. Application of a
self-Organizing Map to Quantitative Structure-Activity Relationship Analysis of Carboquinone
and Benzodiazepine. Chem. Pharm. Bull 2004;52(6):751-755.]. Rezultatele analizei descriptive a

estimdrilor date de modelele comparate sunt redate in Figura 31 si Tabelul 24.
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cqd01
cqd03
cqd05
¢qd07
¢qd09
cqdll
cqdl13
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cqdl7
cqd19 |
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cqd23
cqd25
cqd27
cqd29
cqd31
cqd33
cqd35s
cqd37

abreviere compus

Figura 31. Reprezentarea grafica a performantelor modelului cu 4 descriptori in seturi de invitare si testare

Analiza coreldrii coeficientilor de corelatie s-a realizat prin aplicarea testului Steiger si

rezultatele obtinute sunt prezentate in Tabelul 25, Tabelul 26 si Tabelul 27.
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Tabelul 24. Analiza reziduurilor in modelele de comparat

Mol M-Est 1d | M-Est 2d | M-Est 3d | M-Est 4d | M-Est 6d
cqdO1 0.217 -0.12 0.072 0.03 0.31
cqd02 -0.530 0.27 -0.236 0.13 -0.13
cqd03 -0.061 0.12 0.097 0.12 0.40
cqd04 -0.402 -0.32 0.001 -0.12 -0.48
cqd05 -0.281 0.09 -0.350 -0.06 -0.34
¢qd06 -0.330 -0.25 -0.098 0.02 -0.21
cqd07 0.085 0.11 0.091 -0.13 -0.06
cqd08 -0.196 -0.16 0.263 -0.14 -0.16
cqd09 -0.118 0.16 0.071 -0.06 -0.12
cqd10 -0.210 -0.17 -0.105 -0.02 -0.42
cqdll 0.012 -0.12 -0.211 -0.25 -0.19
cqdl2 -0.021 -0.14 0.114 0.12 0.00
cqdl3 -0.306 -0.43 -0.120 -0.23 -0.33
cqdl4 -0.292 -0.20 -0.292 -0.13 -0.37
cqdl5 -0.219 -0.36 -0.173 -0.11 0.06
cqdl6 0.354 -0.53 -0.243 -0.05 0.13
cqdl7 -0.539 -0.15 0.007 -0.17 -0.23
cqdl18 0.198 0.11 0.237 0.26 0.04
cqd19 -0.134 -0.33 -0.252 -0.11 -0.12
cqd20 -0.578 -0.16 0.113 0.11 -0.10
cqd21 0.171 0.19 0.257 0.18 0.32
cqd22 0.071 0.17 0.073 0.06 0.10
cqd23 0.049 -0.03 0.041 0.00 -0.26
cqd24 -0.035 0.05 -0.127 0.09 0.03
cqd25 0.152 0.15 -0.152 0.09 0.01
cqd26 0.094 0.13 -0.012 -0.05 0.33
cqd27 0.206 -0.17 -0.076 -0.08 0.11
cqd28 -0.217 0.19 -0.009 -0.06 0.17
cqd29 -0.148 0.09 -0.076 -0.10 -0.07
cqd30 -0.036 0.36 0.182 0.04 0.16
cqd31 -0.143 0.22 -0.042 0.10 0.04
cqd32 0.198 0.31 0.207 0.06 0.30
cqd33 0.324 0.25 0.152 0.25 0.08
cqd34 0.551 -0.08 0.019 -0.22 -0.08
cqd35 0.171 0.19 -0.141 0.05 0.32
cqd36 1.149 0.23 0.283 0.23 0.26
cqd37 0.788 0.33 0.435 0.18 0.49
Min -0.5780| -0.5280| -0.3500| -0.2455| -0.4781
Max 1.1492 0.3600 0.4350 0.2588 0.4930
Media 0.0000 0.0001 0.0000 0.0000 0.0000
Media [M-Est 0x| 0.2590 0.2012 0.1468 0.1131 0.1972

M = activitatea masurata;
Est = Activitatea estimata;
_01 = de modelul cu 1 descriptor

Tabelul 25. Analiza corelirii coeficientilor de corelatie: modelul cu 4 descriptori vs restul modelelor

Model cu ...

Parametrul 6d 3d 2d 1d

o 0.9771 0.9771 0.9771 0.9771
I3 0.9235 0.9580 0.9311 0.8326
I3 0.9437| 0.9647 0.9533 0.8512
V4 3.88 1.98 3.67 5.74
Pz 5.22E-05 | 2.39E-02 | 1.21E-04 | 4.75E-09
df (grade de libertate) 34 34 34 34

1 = activitatea masuratd; 2 = activitatea estimata de modelul cu 4 descriptori;
3 = activitatea estimatd de modelul din coloana; Z = parametrul testului Steiger;
pz = semnificatia parametrului testului Steiger
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Tabelul 26. Analiza corelarii coeficientilor de corelatie: modelul cu 3 descriptori vs modele cu 6, 2 si respectiv 1

descriptor
Modelul cu ...
Parametrul 6d 2d 1d
) 0.9580 0.9580 0.9580
3 0.9235 0.9311 0.8326
3 0.9334 0.9340 0.8603
4 1.94 1.57 4.18
Pz 2.62E-02 | 5.82E-02 | 1.46E-05
Df (grade de libertate) 34 34 34

1 = activitatea masurata;

2 = activitatea estimata de modelul cu 3 descriptori;
3 = activitatea estimatd de modelul din coloana;

Z = parametrul testului Steiger;

pz = semnificatia parametrului testului Steiger

Tabelul 27. Analiza corelirii coeficientilor de corelatie: modelul cu 2 descriptori vs modelul cu 6 si 1 descriptor

Modelul cu ...

Parametrul 6d 1d

1o 0.9311 0.9580
I3 0.9235 0.8326
73 0.9233 0.8103
Z 0.35 2.56
Pz 3.63E-01 5.23E-03
Df 34 34

= activitatea masurata;
2 = activitatea estimatd de modelul cu 2 descriptori;
3 = activitatea estimatd de modelul din coloana;
Z = parametrul testului Steiger;
pz = semnificatia parametrului testului Steiger;
d = descriptor

Din analiza corelarii coeficientilor de corelatie (vezi Tabelele 25-27) rezulta urmatoarele:

(@]

Modelul cu 4 descriptori are abilitdti superioare in estimare oricdrui din modelele cu
care s-a comparat, inclusiv modelului cu 3 descriptori. Aceasta sustine justificarea
existentei modelului cu 4 descriptori 1n conditiile in care si perfoemantele modelului cu
3 descriptori sunt bune.

Modelul cu 3 descriptori prezintd performante in estimare semnificativ statistic mai
bune In comparatie cu modelul cu 6 descricptori si respectiv cu 1 descriptor.

Nu s-au evidentiat diferente semnificative statistic in estimare a modelelor cu 3 si
respectiv 2 descriptori.

Modelul du 2 descriptori prezinta abilitati de estimare la fel de bune ca si modelul cu 6
descriptori.

Modelul cu 2 descriptori prezinta abilitati semnificativ statistic mai bune in estimare in

comparatie cu modelul cu 1 descriptor.

+ Concluzie: Abilitatile metodei de identificare a legaturii dintre structura si activitatea compusilor

investigati sunt net superioare in comparatie cu cele ale utilizarii descriptorilor moleculari clasici
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incepand cu modelele cu 3 descriptori. Avantajele oferite de metoda: utilizarea unui numar mai
mic de variabile dependente 1n realizarea modelului (abilitati comparabile cu cele ale modelului

identificat anterior cu reducerea numarului de descriptori de la 6 la 2).
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Participari la manifestari stiintifice si dobandirea de competente complementare

Participari la manifestari stiintifice (diseminare - conferinte, congrese, workshop-uri) si
dobandirea de competente complementare (stagii de documentare/cercetare in strdindtate) s-a realizat

prin participarea la:

Introduction to Practical Statistics for Medical Research (Obiectiv 1, Activitate 3)

In perioada 6-11 aprilie 2008 doi din membrii echipei proiectului au participat la acest curs
organizat de University College London (UCL), Londra, UK. Cursul a fost organizat cu structura de
teorie si activitati practice pe urmatoarele teme cu m,esajele cheie asociate:
= Basics of Study Design (Rumana OMAR):

o Protocolul de studiu e cea mai importantd componenta dar este deseori neglijata;

o Tipuri de studii medicale: studiul observational (nu existd interventie; realizat pentru a studia
prevalenata unei patologii, directii/orientari in timp, investiga relatiile dintre factori de risc si
patologii de interes — studiul evolutiei naturale a unei patologii de interes & etiologia unei
patologii) vs trialuri clinice randomizate (exista o interventie planificatd; existd un grup caz si un
grup martor independent de grupul caz; subiectii sunt alocati prin randomizare la grupul de
interventie — testarea unui nou medicament & analiza interventiilor de management &
determinarea prognosticului unei patologii);

o Aspecte metologogice importnate in protocolul de cercetare: (1) obiectivele cercetarii (descrierea
unui fenomen de sdndtate & geenrarea si testarea de ipoteze & explicarea cauzalitatii patologiei de
interes & evaluarea unei interventii de sanatate); (2) specificarea populatiei tintd (esantionul atat de
reprezentativ pe cat posibil & definirea criteriilor de includer/excludere & specificarea rezultatului
primar de interes & specificarea rezultatelor secundare de interes); (3) grupul martor (necesar
atunci cand se doreste realizarea de comparatii); (4) volumul esantionului (trebuie planificat pentru
a pune evalua puterea (probabilitatea de identificare a efectului real atunci cand el existd — cu cat
esantionul ¢ mai mare cu atat puterea studiului este mai mare) sau precizia resultatelor studiului
(precizia creste odata cu cresterea volumului esantionului)); (5) factorii de confuzie (prezenta unor
factori de risc care nu sunt in mod direct de interes dar care disporesioneaza rezultatul deoarece
este asociat cu rezultatul urmarit; trebuie identificati si inclusi in protocolul de studiu — ex. fumatul
in evaluarea cancerului pulmonar la lucratorii in mediu cu azbest) & erori de selectie (selectia
subiectilor; selectia grupului martor; volum mare de pacienti care renunta in timpul studiului sau
numdr mare de pierduti din vedere) & erori de raspuns (pacientii care tamentul sau obiectivele

studiului pot afecta variabilele subiective cum este de exemplu scala de durere) & eroarea de
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observare (cunostintele pot afecta observatoriil) & eroarea de tip ,recall” (reamintirea
evenimentelor din trecut); (6) colectarea datelor (responsabilitati & duplicarea datelor &
organizarea datelor in baze de date & respectarea confidentialitatii); (7) planificarea analizei
statistice.

= [Introduction to Data Analysis (Caroline DORE, MRC Clinical Trial Unit):

o Alegerea metodei statistice utilziate In explicarea asocierilor sau variatiilor in datele
medicaledepidne de tipul de date si protocolul de studiu;

o Unele metode necesita asumtii cu privire la distributia datelor;

o Modelitati de descriere a datelor 1n functie de tipul acestora.

= Observational Studies in Health Research (Rumana OMAR):

o Tipuri de studii observationale (studiul de caz sau seriile de cazuri; studiul transversal; studiul de
cohorta si studiul caz-martor);

o Studii descriptive (studiul de caz) versus studii analitice (studiul de cohorta, studiu caz-martor);

o Avantaje si limite: studii de caz (nu existd grup martor — nu se pot studia legaturile/asocierile;
problema generalizdrii rezultatelor; raportarea patologiilor rare) & studii transversale (design
pentru studierea expunerilor rare; potrivit pentru studiul expunerilor variabile n timp — ex. poluare
atmosferica; posibil de estimat rata de incidentd; posibil de studiat mai multe rezultate de interes
deodata; nu se recomanda studierea efectelor rare care necesita timp indelungat de manifestare) &
studii caz-martor (potrivite pentru studiul patologiilor rare, ieftine, rapide, probabilitatea de aparitie
a erorilor mai mare decat la studiile de cohortd; nu se preteaza la evaluarea mai multor factori de
raspuns).

=  Randomised Controlled Trials (Doug ALTMAN, Centre for Statistics in Medicine, Oxford):

o Experiment cu participanti umani de comparare a mai multor forme ale unei interventii de sanatate;

o Aspecte cheie de respectat: alocarea randomizata; modalitatea de alocare trebuie ascunsa pana la
includerea pacientilor in lorutile de studiu; cit mai ,,orb” posibil; analiza raspunsului la toti
pacientii alocati prin randomizare; esantion mare;

o Modalitati de generare a secventelor randomizate (utilizarea calculatorului, tabele cu numere
randomizate; etc.);

o Protocolul de studiu (paralel; dincrucisat; factorial; clusteri);

o Rezultate de urmarit (cat mai putine posibile; un raspuns trebuie ales ca primar pentru a putea
calcula volumul esantionului; rezulate secudnare — efecte nedorite sau adverse)’

o Protocolul de cercetare: stadiul actual al cunoasterii; specificarea obiectivelor; definirea criteriilor

de selectie a pacientilor; planificarea tratamentului; specificarea metodelor de evaluare a
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rezultatelor urmarite; designul trialului; inregistrarea si randomizarea pacientilor; obtinerea
concensului informat; calcularea volumului esantionului necesar; monitorizarca desfasurarii
trialului; realizarea formularelor de colectare a datelor; planificarea metodelor de analiza statistica
a datelor; responsabilitati administrative.

= FEstimation and Hypothesis Testing (Gareth AMBLER, Statistical Science, UCL; Biostatistics
Group, UCLH):

o Populatie versus esantion;

o Estimarea unui parametru al populatiei (descriptiv: proportia & media; comparativ: riscul relativ &
diferenta a doud medii);

o Incertitudinea in estimare (masuri: eroarea standard - cu cdt eroarea standard e mai mica cu atdt
precizia e mai mare & intervalul de confidentd — intervaul de confidenta ingust semnifica precizie
mai mare);

o Ipoteze statistice si testarea lor (probabilitatea in interpretarea rezultatului unui test statistic).

= Comparing Groups of Continuous Data (Caroline DORE, MRC Clinical Trials Unit):

o Structura datelor (esantioane dependente sau independente; esantioane perechi);

o Metode parametrice (asumptia de normalitate) vs teste non-parametrice (nu se aplica asumptia de
normalitate; se aplica cu precadere asupra variabilelor ordonate de tip categorii);

o Teste statistice: Student; F; ANOVA; Bonferroni; Mann-Whitney; Wilcoxon; Kruskal-Wallis;
Friedman.

»  Analysis of Categotical Data (Pauline ROGERS, Joint UCL/H Biomedical Research Centre):

o Date binare: tabelul de frecventa de 2 pe 2; diferenta riscurilor; testul y;

o Mai mult de doua categorii: testul Fisher;

o Categorii ordonate: testul y° pentru evaluarea tendintelor/directiilor;

o Grupuri perechi de date primare: testul McNeman.

= Sample Size Calculations (Caroline DORE, MRC Clinical Trials Unit):

o Importanta calculdrii volumului esantionului: studiul trebuie sa puna la dispozitie informatii utile
(estimatori precisi si teste care pot identifica efecte importante); studiu cu esantion prea mic
(precizie scazutd; se pot pierde efecte clinice importante; poate fi ne-etic — Intrebuintarea gresita a
pacientilor si resurselor financiare) vs studiu cu esantion prea mare (consumarea de resurse
pretioase; potential ne-etic);

o Calcularea preciziei §i puterii unui test;

o Metode de baza: medii & proportii;

o Studii de fezabilitate.

= Correlation and Linear Regression (Gareth AMBLER, Statistical Science, UCL):
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o Asociere (corelatie sau regresie) vs predictie (regresie);

o Corelatii: Pearson (masura lineara a asocierii; Hy: r=0); Spearman (masura a asocierii monotonice);

o Intervalul de confidenta al coeficientului de corelatie;

o Valoarea ridicata a coeficientului de corelatie sugereaza o relatie apropiatd sa o valoare mica nu
implica inexistenta relatiei;

o Regresia: cuantificarea relatiei dintre doua variabile (analiza reziduurilor; transformarea scalei de
masurd; intervalul de confidenta pentru coeficientii de regresie; predictia).

=  Further Regression Topics (Gareth AMBLER, Statistical Science, UCL):

o Regresia multipla;

o Predictori categorici sau binari;

o Interactii;

o Selectia modelului.

= Measures of Disease in Health Research (Rumana OMAR):

o Determinarea factorilor care contribuie la rezulatele studiilor;

o Identificarea si explicarea tiparelor geografice;

o Determinarea, descrierea si raportarea cursului evenimentelor de sanatate;

o Determinarea masurilor de preventie;

o Planificarea si dezvoltarea serviciilor de sanatate.

= Logistic Regression (Andrew COPAS):

o Cand si de ce se utilizeaza regresia logistica: cand rezultatul de interes este o variabild binara (0 =
martor vs 1 = caz — prezinta rezultatul de interes); probabilitatea adevarata a rezultatului de interes;

o Interpretare: rata sansei (modificarea relativd a sansei unui rezultat asteptat cum marirea cu o
unitate a variabilei independente);

o Rata sansei/rata riscului/riscul relativ: rata riscului e mai usor de intepretat, mai intuitiva decat rata
sansei; valorile sunt similare daca probabilitatea de succes este mica. Pentru rezultatele de interes
rarerata sansei se poate interpreta ca rata riscului;

o Factori de confuzie in regresia logistica: efecte neadevdrate (ex. aparenta asociere puternica dintre
consumul unei cantitati mari de alcool si cancerul pulmonar); ascund efectene adevarate; reduc sau
amplifica efectele;

o Regresia logisticd multipla: se poate utiliza pentru a ajusta potentialii factori de confuzie.

*  Analysis of Survival Data (Andrew COPAS, UCL):

o Definitia datelor de supravietuire: dimensiunea In timp pana la aparitia unui eveniment prestabilit;

se lucreaza cu obsevatii cenzurate (dacd evenimentul de interes nu a aparut pand la incheierea
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studiului observatiile se numesc cenzurate — ex. deces de alte cauze; renuntarea la studiu; pierduti
din vedere);

o Tabele si curbe de supravietuire; testarea diferentei de supravietuire dintre grupuri: testul Logrank
(test ne-parametric de comparare a curbelor de supravietuire a doud sau mai multe grupuri);
regresia COX

o Greseli frecvente: compararea tabelelor de supravietuire la un moment specific din timp este
ineficientd; timpul mediu de supravietuire poate sa nu fie de Incredere (cel putin jumatate din
componentii esantionului trebuie sd fi atins evenimentul de interes); compararea numarului
deceselor poate sa fie nesemnificativa; punctul de start trebuie foarte bine stabilit; daca efectul
interventiei nu este constant In timp nu s epoate utiliza nici rgresia Cocs si nici testul log-rank

*  Analysis of Clustered Data (Rebeca TURNER, MRC Biostatistics Unit, Cambridge):

o Date clusterizate: observatiile din esantion nu sunt independente;

o Metodele statistice standard nu sunt adecvate 1n analiza datelor clusterizate;

o Protocolale de studiu care duc la date clusterizate: masurdtori reptate (studii longitudinale); trialuri
randomizate de tip cluster;

o Metode utilizate: sumarizarea datelor; modele marginale bazate pe ecuatii estimative generalizate;
modele ierarhice.

= Statistics in Medical Journals (Doug ALTMAN, Centre for Statistics in Medicine, Oxford):

o ,JFenomene” frecvent Intdlnite in cercetarile medicale: utilizarea designului si a tipului de analiza a
datelor necorespunzatoare; folosirea incorectd a tehnicilor corespunzatoare; interpretarea incorecta
a rezultatelor; raportarea selectiva a rezultatelor; citarea selectiva a literaturii de specialitate;
stipularea unor concluzii nejustificate;

o Nu trebuie acceptate rezultatele si concluziile autorilor fard a citi articolul intreg;

o E nevoie de evaluare critica a designului si metodelor de analiza a rezultatelor.

= Activitatile practice au insotit in majoritatea cazurilor activititile teoretice si s-au realizat in

programul STATA si prezentarea modalitatilor de lucru STATA versus SPSS:
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STATA | SPSS
Introducere in analzia datelor
Data editor SPSS Data Editor

Data browser

Describe variables

Analyse — Descriptive Statistics — Descriptives

Describe data contents

sau

Summary statistics

Analyse — Descriptive Statistics — Explore

One-way tables

Analyse — Descriptive Statistics — Frequencies

Histogram Graphs — Histogram

Scatter plot Graphs — Scatter/Dot — Simple Scatter
Create new variable Transform — Compute

Normal plot Graphs — Q-Q

Calculator (calcualtor)

Estimarea si testarea ipotezelor

Hand calculator (calculator)

Histogram Graphs — Histogram

Normal plot Graphs — Q-Q

Summary statistics

Analyse — Descriptive Statistics — Descriptives

Confidence interval for mean

Analyse — Descriptive Statistics — One-sample T-test

Two-sample t-test

Analyse — Descriptive Statistics — Two-sample T-test

Confidence interval for proportion

Two-sample proportion calculator

Variabile continue

Data editor

SPSS Data Editor

Data browser

Describe variable

Analyse — Descriptive Statistics — Descriptives

Dotplot Graphs — Scatter/Dot — Simple Dot
Normal plot Graphs — Q-Q

Calculator (calcualtor)

Table of summary statistics

Median with CI

Paired t-test

Analyse — Compare means — Paired Samples T-test

Two-sample t-test

Analyse — Compare means — Two-samples T-test

Wilcoxon matched-pairs test

Analyse — Nonparametric Tests — 2 Related Samples

Mann-Withney two-sample test

Oneway ANOVA

Analyse — Compare Means — One-Way ANOVA

Variabile calitative

Data browser

SPSS Data Editor

Hand calculator

(calculator)

Two-way tables

Analise — Descriptive Statistics — Crosstabs

Cohort studies

Dimensiunea esantionului

Sample size and power

Calculator

(calculator)
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Strasbourg Summer School on Chemoinformatics: CheminfoS3 (Obiectiv 2, Activitate 5)

Un membru al echipei de cercetare a participat in perioada 20-04 Tunie-Iulie 2008 la scoala de

vara organizatd de Louis Pasteur University (ULP), Strasbourg, FR.

OSAR: discovery and first steps (Toshio Fujita, Bioregulation and Pesticide Chemistry, Kyoto
University, Japan): Scurt istoric al metodologiei QSAR.

History and challenges of chemoinformatics (Johann Gasteiger, Computer-Chemie-Centrum,
University of Erlangen-Niirnberg, Germany):

Scopul chemo-infortmaticii: obiectivul fundamental al sintezei nu este productia de noi compusi ci
productia de proprietiti (George S. HAMMOND, 1968). Intrebari care necesiti rispuns: Care e
structura de care am nevoie pentru o anumitd proorietate? (relatii structura-activitate/proprietate);
Cum realizez aceasta structurd? (designul sintezei); Care este produsul reactiei? (predictia reactiei
& elucidarea structurii).

De la date la cunostinte (date (masuratori/calcule) — informatii (context) — cunostinte (geenralizare)
prin metode de invatare deductive si inductive;

Arii de aplicare: designul de noi compusi; chimie analitica; inginerie chimica; chimie anorganica;
biochimie; chimie organica; chimie-fizica; chimie teoretica.

Provocare stiintifica: baze de date (Chemical Abstract - 1975; DARC — 1980; Cambridge CSD —
1984; Inorganic Structure Database — 1985; Beilstein — 1990; Gmelin — 1990; ChemInformRX —
1991; Speclnfo - 1991)

Subiecte incluse in domeniu: reprezentarea structurii chimice; cdutarea structurilor in baze de date;
vizualizarea structurii chimice; reprezentarea reactiilor chimice; metode de analiza a datelor.
Current trends in chemoinformatics (Wendy A. Warr):

Analiza literaturii de specialitate: analiza bibliometricd [Willett P. A bibliometric bibliometric
analysis analysis of the literature of of the literature of chemoinformatics chemoinformatics. Aslib
Proc. 2008;60(1):4-17.]. Cea mai citata lucrare in domeniu: [Koradi et al. MOLMOL.: a program
for display and analysis of display and analysis of of of macromolecular macromolecular structures.
J. Mol. Graphics Modell 1996;14:51-55.] - 3298 citari;

Infrastructurd si componente hardware: viteza d eprocesare 6 MHz, 20Mb memorie; 134 Mb hard
disc; etc. ...100000 lire (pretui din 1984) vs. Ciber & grid & web 2.0 & semantic web (2008)

Open data: ZINC (screening virtual); PubChem; DUD; CDD — Collaborative Drug Discovery;
eMolecules

Fingerprint Design and Molecular Complexity Effects (Jurge Bajorath, department of Life science
Informatics, LIMES Program Unit Chemical Biology, University of Bonn):
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O

Cautarea de compusi chimici similari: istorie indelungata in industria farmaceutica; una din cele
mai populare metode de screening virtual; concept bazat pe similaritatea moleculara globala;
Principiul similaritate-proprietate (Johnson & Maggioara, 1990): moleculele similare din punct de
vedere structural tind sa prezinte activitdti biologice similare;

Amprenta moleculara: reprezentarea ca siruri de biti a structurii §i proprietdtilor moleculelor
(metoda este eficientd computational; eficace in identificarea compusilor activi);

Metode de cdutare si evaluare a similaritatii: cautarea similaritatii prin amprentele conventionale
este frecvent eronata datoritd complexitatii moleculare (cunoscut ca si efectul de marime);

PDR-FP (Property descriptor Value Range Derived FingerPrint).

Diversity Analysis and Library Design (Val Gillet, department of Information Studies, University
of Sheffield, UK):

Analiza diversitatii: masurarea diversitatii; selectarea diverselor subseturi; filtrarea computationala;
Desing cu librarii combinatoriale: librarii optimizate pe proprietati multiple;

Grafuri reduse ca descriptori moleculari.

De novo Design (Gisbert Schneider,Chem- & Bioinformatics, Goethe-University Frankfurt,
Germany):

Esantionarea structurilor: Impelmentare (crestere, legatura, zabrele, stohastic);

Metode de cautare si optimizare: depth-first search; breadth-first search; randoms earch;
evolutionary algorithm; Monte Carlo/Metropolis; exhaustive enumeration; (free energy
perturbation);

Optim global vs optim local.

Lessons learned from modelling bioactivity - what works and what doesn't (Robert Glen, Centre
for Molecular Informatics, University of Cambridge):

Introducere in designul ligantilor 5-HT;g;

Modelarea omologilor bazat pe structura cristalului beta-2;

Farmacofori dinamici;

Eficacitatea modelelor: parametrii unui model trebuie sa reflecte fenomentul studiat; metodele
»,machine learning” au proprietarea de a identifica modele locale (foarte utile in evaluarea datelor
SAR discontinue); combinarea recunoasterii de modele cu modelarea fenomenologica da rezulatte
foarte bune:

Exploring novel estrogen receptors and more... (Tudor 1. Oprea, UNM Division of Biocomputing);
Molecular descriptors: an overview (Roberto Todeschini, Milano Chemometrics and QSAR

Research Group, www.moleculardescriptors.eu):

Sinteza (produsul chimic rezultat) & compozitia chimicd & structura moleculard;

79




Biochimie versus Biomatematici in Medicina Moleculara

Lucrarea in Extenso — Etapd Unica/2008

o Descriptorul molecular: numar exstras din reprezentarea moleculara printr-un algoritm bine definit;

o Descriptorii moleculari sunt frecvent inter-corelati astfel incét diferiti descriptori moleculari pot lua
parte in model;

o Deoarece 0o moleculd este un sistem complex asociat acesteia vom avea un numar mare de
descriptori moleculari,

o Intelegerea modalititii de comportare a unui sistem nu va coincide intotdeauna cu comportamentul
acestuia 1n predictie.

=  The good, the bad and the ugly practices of QSAR modelling (Alexander Tropsha, Laboratory for
Molecular Modeling & Carolina Center for Exploratory Chemoinformatics Research, UNC-Chapel
Hill):

o Necesitatea de a dezvolta esantione de validare externd a unui model: analiza abilitatilor predictive
ale unui model;

o Greseli in modelare: ¢ inexistentd unui set de validare externa; ¢ alegerea incorecta a setului test
de validare externd; ¢ divizarea incorectd a datelor in setul invitare si testare; ¢ mdsurarea
incorecta a acuratetei n predictie; ¢ neutilizarea tuturor criteriilor statistice In estimarea puterii de
predictie a unui model; ¢ inexistenta domeniului de aplicabilitate sau definierea incorectd a
acestuia; ¢ neindepartarea compusilor cu activitate foarte diferitd de a majoritatii compusilor; ¢
volumul setului invatare prea mic.

o Pasi iIn modelarea QSAR: * Construirea modelului (combinatie a diferitelor seturi de descriptori
obtinuti prin diferite metode de modelare — Combi-QSAR); ¢ validarea modelelor (randomziarea
Y; set invatare, testare si evaluare; esantionare si criterii de selectie; domeniul de aplicabilitate); ¢
predictia prin consens utilizind modele multiple.

»  Pharmacophore Approach in Drug Discovery (Thierry Langer, Prestwich Chemical, France):

o Non-HTS Hit Recognition;

o SOSA: Selective Optimization of Side Activities;

o Inte:Ligant’s Pharmacophore Database.

= C(lassification of chemical reactions (Joao Aires-de-Sousa, Universidade Nova de Lisboa,

Portugal):

o Necesitatea clasificarii reactiilor: ¢ recuperarea reactiilor din bazele de date; ¢ unirea informatiilor
reactiilor din diferite surse; * construirea unei baze de cunoastere pentru predictia reactiilor si
designul sintezei; ¢ proceduri automate de analiza si corelatii in baze de date;

o Repreznetarea reactiilor; MOLMAP;

o ,,.Semndtura reactiei”.

= Machine learning methods in QSAR (Igor Tetko):

80




Biochimie versus Biomatematici in Medicina Moleculara

Lucrarea in Extenso — Etapd Unica/2008

MLR (Multiple Linear Regression);

PLS (Partial least Squares);

SVR (Support Vector Regression);

BPNN (Back-Propagation neural Network);

kNN (k Nearest neighbours);

DT (Decision Trees).

In silico target profiling (Jordi Mestres, Chemogenomics Laboratory, Research Unit on Biomedical
Informatics, Municipal Institute of Medical research, Biomedical Research Park, Barcelona):
Traditional drug discovery vs high-throughput screening.

Docking and post-docking strategies (Didier Rognan, Bioinformatics of the Drug, National Center
for Scientific Research):

Stiintific: ¢ cresterea numarului de mecromolecule tintd de interes; ¢ cresterea numarului de
structuri 3D proteice (raze X, RMN); cunostinte mai bune a interactiunii proteina-ligant; ¢
dezvoltarea metodelor de chimie si bio-informatica; ¢ cresterea facilititilor computationale.
Economic: ¢ costuri ridicate a HST (0.2 — 1 Euro per moleculd); ¢ cresterea ratei (molecule active)
/ (molecule testate).

Applicatii: ¢ identificarea sau optimizarea ligantilor pentru o tintd specifica; ¢ identificarea tintei
(tintelor) pentru un ligant dat.

Etape: ¢ filtrarea / prepararea (librarie 2D); ¢ andocarea; ¢ acordarea de scoruri; ¢ post-procesare.
What Crystal Structure Databases Tell us about Conformational Preferences of Drug-like
Molecules (Martin Stahl).

The Role of Cheminformatics in the Modern Drug Discovery Process (Peter Ertl, Novartis
Institutes for BioMedical Research, Basel, Switzerland):

Trendul de explozie a datelor in chimie

Chemo-informatica: ¢ baze de date moleculare; ¢ chimie combinatoriala; ¢ screening NTS; data
mining; ¢ screening virtual; ¢ calcularea proprietatilor; QSAR; ADME in silico; toxicitate; design
bio-isosteric.

Chemo-informatica 1n industria farmaceutica: ¢ descoperirea de noi compusi; ¢ procesarea unui set
foarte mare de date; ¢ metodologia de validare; ¢ feedback direct prin experiemnt; ¢ numar mare
de utilizatori, operatii complexe; # securitate si confidentialitate.

Dupa terminarea scolii de vara un membru al echipei de cercetare a participat la un schimb de

experientd cu Universitatea Louis Pasteur, Laboratorul de Chemoinformatica (Prof. Dr. Alexandre

Varnek), Strasbourg, Franta. Activitatile desfasurate in aceasta perioada au fost: ¢ Cunoasterea echipei

de cercetare si a temelor care se desfasoard in cadrul laboratorului; ¢ Familarizarea cu tipurile de
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software-uri utilizate de membrii laboratorului (Fragmentor — generarea fragmentelor ISIDA/SMF;
EdChemS — reprezentarea moleculara 2D; EdiSDF — vizualizarea, managementul si editarea fisierelor
moleculare SDF; ISIDA/QSPR — regresie liniard multipla (selectia variabilelor, transformarea datelor,
validarea, vizualizarea, etc.); SQS — program de realizarea a regresiei liniare multiple pe baza
algoritmilor genetici); ¢ Familiarizarea cu programele online create de echipa laboratorului: SXD —
baza de date cu valorile diferitelor constante ale metalelor; Predictor — cautarea de noi compusi pe baza
modelelor QSAR publicate; Virtual screening — screening de compusi chimici similari. S-au identificat
interese comune de cercetare: design-ul de noi compusi asistat de calculator; dezvoltarea
instrumentelor de tip software pentru designul si analiza datelor "in silico"; cautarea compusilor
chimici similari; managementul bazelor de date pentru compusi chimici; evaluarea si caracterizarea

proprietatilor diferitilor compusi.

Summer School on Neural Networks in Classification, Regression and Data Mining

(Obiectiv 1., Activitate 3)

Un membru al echipei de cercetare (Carmen E. STOENOIU) a participat in perioada 6-12 Iulie

2008 la scoala de vara organizatd de (ISEP), Porto, Portugalia. Urmatoarele subiecte au fost dezbatute

in sesiuni teoretice gi/sau practice fiecare avand un mesaj stiintific asociat:

=  Basic Notions. Why NN? (Joaquim Marques de S4, Universidade do Porto, Portugal): ¢ Definirea
reteiei neuronale; ¢ Un neuron simplu: discriminantul liniar; ¢ Functii de activare ale neuronului; ¢
Perceptronul; ¢ Tipuri; ¢ FFNN.

»  MLP and RBF algorithms (Petia Georgieva, Department of Electronica, Telecomunications and
Informatics, University of Aveiro, Portugal): ¢ perspective istorice (analogie biologica); ¢ algoritmi
de invatare (propagarea inapoi; gradient conjugat; metoda Newton); ¢ arhitectura NN (MLP, RDF);
* exemple si aplicatii.

=  MLP’s with Entropic Criteria (Jorge Santos, Instituto Superior de Engenharia do Porto, Math
Department; Instituto de Engenharia Biomedica, Psi. Lab, Porto; Laboratorio de Engenharia
Matematica, Porto, Portugal): ¢ entropia; ¢ estimarea entropiei; ¢ entropia si sistemele de invatare;
¢ entropic cost function; ¢ optimizari prin algoritmi.

»  Data Mining with MLPs (Paulo Cortez, Departamaent of Information Systems, University of
Minho, Portugal).

=  Functional Networks (Noelia Sdnchez Marofio, Universidade da Coruna): ¢ introducere in retele
functionale; ¢ diferente intre retelele functionale si retelele neuronale artificiale; ¢ ecuatii

functionale; * retele functionale; ¢+ modele; * aplicatii.
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Multi-class SVMs, Theory (Yann Guermeur, Loria - CNRS): ¢ riscuri garantate pentru ,large
margin multi-category classifiers” (concepte teoretice; basic uniform convergence result;
dimensiunea y — y; lema Sauer-Shelah; natura si rata de convergentd); ¢ SVM multi-clase
(clasificarea cu categorii multiple cu SVM binar; clase de functii implementate de M-SVM;
formularea generald a algoritmilor de invatare; trei modele M-SVM; variatii ale modelelor
principale; margini $i vectori suport).

SVMs application to protein secondary structure prediction (Yann Guermeur, Loria - CNRS): ¢
predictia structuri secundare proteice (nivele de organizare structurald a proteinelor; o problema de
importantd centrald in biologia structurald; masuri diferite de acuratete a predictiei); ¢ state of the
art (alegerea predictorilor; construirea blocurilor si arhitecturii celor mai importante metode de
predictie); ¢ implementarea multi-class SVM (metode; algoritmul de invatare; nucleul RBF dedicat;
calcularea vectorului de greutate 0; rezultate experimentale).

Multiple kernel learning and HM-SVM for bioinformatic applications (Alexander Zien, Friedrich
Miescher Laboratory, Germany): ¢ support vector machines (SVM, non-liniaritatea cu nuclee;
SVM ca si perceptron); ¢ aplicatii (predicting protein subsellular localization); Multiple Kernel
learning (MKL, modelul MKL cu margini largi; optimizare pentru MKL; optimizarea nucleului;
Multiclass Multiple Kernel Learning); # aplicatii (predicting protein subsellular localization).
Semi-Supervised Learning (Alexander Zien, Friedrich Miescher Laboratory, Germany): ¢ de ce
semi-supervised learning?; ¢ de ce si cum lucreaza SSL-urile? (modele generative; semi-supervised
SVM — S*VM; metoda bazati pe grafice; alte abordari).

Multi-Valued and UB Neurons — [ (Igor Aizenberg, Texas A&M University-Texarkana,
Department of Computer Science).

Kernel PLS (Mark Embrechts, Department of Decision Sciences & Engineering Systems,
department of Information Technology, Rensselaer Polytechnic Institute, NY): ¢ introducere
(variabile latente; paradoxul learning maschine; in spatele regresiei - PCR);¢ PCA - analiza
componentelor principale (definitie; algoritmul NIPALS; PCR = Principal Component Regression;
incarcarea factorilor si selectia variabielor); ¢ PLS (Partial Least Square); ¢ PLS non-linear (nuclei;
metodele nucleu-directe; K-PCA; K-PLS; pre-procesarea si cenrtarea nucleului; selectia variabilelor
Multi-Valued and UB Neurons — II (Igor Aizenberg, Texas A&M University-Texarkana,
Department of Computer Science): ¢ memorii asociative; ¢ MLMVN (multilayer MVN-based
neural network); ¢ invatarea codului genetic prin folosirca MLMVN; ¢ clasificarea In expresia

genelor cu MLMVN; ¢ identificarea umbrelor cu MPMVN; ¢ rezolvarea problemelor de tipare de

83




’ Biochimie versus Biomatematici in Medicina Moleculara

Lucrarea in Extenso — Etapd Unica/2008

clasificare in expresia genelor utilizand reteaua neuronald bazatd pe MVN; ¢ invatarea unei functii
Booleane fara prag utilizand un singur UBN.

= Selecting Algorithms and Parameters with Meta-Learning (Carlos Soares, Faculdade de Economia,
Universidade do Porto; Nucleo de Inteligencia Artificial E Analise de Dados).

=  Text Mining (Mark Embrechts, Department of Decision Sciences & Engineering Systems,
department of Information Technology, Rensselaer Polytechnic Institute, NY): ¢ definiti ,text
mining”; ¢ procesul ,text mining”; ¢ vizualizarea ,text mining”; ¢ studii de caz (amprentarea
textului; categorizarea textului; aplarea metodelor ,text mining” in bioinformatica; ,,constumer

service center analysis”; ,,detecting ontologies”).

Fifth International Conference of Applied Mathematics and Computing (Obiectiv 3,
Activitate 9)

In perioada 11-19 August 2008 s-a participat la cea de-a cincea conferinti internationald
»Applied Mathematics and Computing”, organizatd la Plovdiv (Bulgaria) de catre Universitatea
Tehnicad din Plovdiv si Universitatea de Metalurgie si Tehnologie Chimica din Sofia (Bulgaria). Un
total de aproximatv 503 abstracte au fost acceptate spre prezentare (~ 300 participanti din ~ 50 téri) si
publicate in 3 volume ca Proceedings al conferintei. Prezentarile au fost organizate in ormatoarele
sectiuni: ¢ Combinatorics; ¢ Graph theory; ¢ ODE, PDE, difference equations; ¢ Functional equations;
¢ Integral and differential inequalities and inclusions; ¢ Differential games; ¢ Control theory; ¢
Dynamical systems; ¢ Probability, statistics and stochastic processes; ¢ Statistical mechanics; ¢
Quantum theory; ¢ Relativity and gravitational theory; ¢ Integral and differential operators; ¢
Fractional calculus; ¢ Special functions; ¢ Generalized functions; ¢ Operator research and algebraic
analysis; ¢ Fluid mechanics; ¢ Mechanics of particles and systems; ¢ Mathematical programming and
optimization; ¢ Approximation theory; ¢ Numerical algebraic or transcendental equations; ¢
Numerical analysis for ordinary differential equations; ¢ Numerical analysis for partial differential
equations; ¢ Numerical methods in complex analysis; ¢ Numerical methods in linear algebra; ¢
Numerical simulation; ® Acceleration of convergence; ¢ Interval arithmetic; ¢ Information systems; ¢
Software engineering; ¢ Software technology; ¢ System theory; ¢ Theory of data; ¢ Programming and
image processing; ¢ Pattern recognition; ¢ Parallel and distributed algorithms; ¢ Communication
systems; ¢ Computer aided design; ¢ Computer arithmetic and numerical analysis; ¢ Computer
aspects of numerical algorithms; ¢ Computer networks; ¢ Concurrent and parallel computations; ¢
Data base; ¢ Discrete mathematics in relation to computer science; ¢ Manufacturing systems; ¢

Applications in mechanics, physics, chemistry, biology, technology, economics and industrial
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problems. Asa cum reiese si din disemninarea rezultatelor, la aceastd manifestare stiintificad s-a

participat cu o lucrare invitata (30 minute) in domeniul proiectului de cercetare.

17" European Symposium on Quantitative Structure-Activity Relationships & Omics

Technologies and Systems Biology (Obiectiv 3, Activitate 9)

Doi dintre membrii echipei de cercetare (Sorana D. BOLBOACA, Lorentz JANTSCHI) au

participat la cea de-a 17 editie a simpozionului European ,,Quantitative Structure-Activity

Relationships & Omics Technologies” desfasurat in perioada 20-27 Septembrie 2008 in Uppsala,

Suedia. Simpozionul a fost organizat de ,,Cheminformatics and QSAR Society (CI-QSAR)”.

Activitatile simpozionului s-au desfasurat pe noud sectiuni iar prezentdrile in cadrul acestora au fost

dupd cum urmeaza:

OSAR in OMICS and Systems Biology (sectiunea 1)

Jeremy K Nicholson (Imperial College, London, UK): profilul metabolic si legitura dintre acesta si
factorii de risc ai diferitelor patologii in scopul identificarii celor mai bune medicamente pentru
patologiile de interes.

Elebeoba May (Sandia Laboratories, USA): metoda asistatd de calculator in predictia interactiunii
enzima- reactie metabolica prin utilizarea secventelor primare si a substructurilor acestora (metoda
cu o acuratete de > 80%). Colectarea datelor: WEGG — PubMed — BRENDA — WOMBAT -
SciFinder — NC-IUBMB; simularea BIOXYCE; structura 3D — OMEGA.

Guiseppe Musumarra (University of Catania, Italy): tehnici statistice uutilizate in descoperirea
biomarcherilor si elucidarea proceselor biologice (PLS = Partial Least Squares & PLS-DA = Partial
Least Squares — Discriminant Analysis).

Christoph Steinbeck (European Bioinformatics Institute, Cambridge): identificarea si elucidarea
structurii unui metabolit necunoscut pe baza proprietatilor spectroscopice prin ,,metabolome
simulations”. NMRShiftDB este o baza de date web care contine spectre de rezonantd magnetica
nucleara pentru structuri organice. Permite predictia spectrelor precum si cautare de specre, structuri

si alte proprietati (http://nmrshiftdb.ice.mpg.de/). Bioclipse (http://www.bioclipse.net/): software

online gratuit pentru chemo si bioinformatics.

Joannis Apostolakis (LMU, Munich, Germany): concepte structural de metabolomi (molecule cu
greutate moleculard foarte micd care pot fi luate, transformate si degradate de cétre celule).

Arthur M. Doweyko (BMS, Princeton, USA): relatii structura-activitate ,,moderne”. A prezentat
problema corelatiei ,,nesincere”, corelatie de tip sansi, corelatia ireald, q> (corelatia din analiza

leave-one-out), paradoxul Kubinyi (o capacitate buna de predictie in evaluarea internd a unui model
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poate avea o capacitate extrem de slabd de predictie in evaluarea pe un set extern de date si vice
versa) [van Drie JH. Pharmacophore discovery - lessons learned. Curr Pharm Des 2003;9:1649-
1664], ,,zgomotul” in modelele QSAR dat de erorile masuratorilor (efectul erorilor observationale).

+ OSAR (sectiunea 2)

* Yvonne Martin (Abbot Laboratories, USA): prezentarea applicari neadecvate a tehnicii QSAR in
designul de noi compusi activi plecand de la conceptul de ligant.

= Pekka Tiikkainen (University of Turku, Finland): relatia dintre structura chimica si similaritatea
biologica a moleculelor mici (Brutus, GRID, amprente n lumina zilei §i amprente unitare).

=  Daniel Muthas (Uppsala University, Sweden): prezentarea unei noi strategii de identificare a
peptidelor active ,,Focused Hierarchical design of Experiemnts - FHDoE” care s-a dovedit a permite
clasificarea corectd a>90% din peptidele investigate.

»  Anna Tsantili-Kakoulidou (University of Athens, Athens, Greece): model SAR a unui set de
compusi indolici obtinut prin analiza componentelor principale (PCA = Principal Component
Analysis) si proiectarea structurilor latente (PLS = Projection Latent Structures).

= Alexander Golbraikh (University of North Carolina, Chapel Hill, USA): problematica modelarii
QSAR pe esantioane mici (valoarea p in testarea statistica a: * modelelor QSAR clasificate;
modelelor QSAR categorice; ¥ modelelor QSAR continue).

» Taravat Ghafourian (University of Kent, Chatham, UK): metodda computationald de estimare a
volumului de distributie a unui medicament prin folosirea tehnicii QSAR; modelul a fost evaluat pe
un set de 327 mediamente.

»  (Claire Gavaghan (AstraZeneca, Molndahl, Sweden): modele farmacofore de evaluare a canalelor
ionice cardiace prin utilizarea metodei amprentelor TRUST.

=  Miklos Feher (University Health Network, Toronto, Canada): modele QSAR globale (set de
compusi cu diversitate Tnaltd) vs modele QSAR locale (set de compusi cu diversitate mica, frecvent
o singura serie de compusi chimici).

+ QSAR and Natural Product Medicine (sectiunea 3)

=  Svante Wold (Umea University & MKS Umetrics, Umed, Sweden): utilizarea unei analize de
clusteri ierarhice de tip ,,top down” rezultatd intr-o structura arborescentd a unui set de clusteri cu
un numar limitat de noduri, numarul de noduri fiind ales de utilziator (,,PLS-Trees”).

= Jon Gabrielsson (AcureOmics AB, Umed, Sweden): prin stadiul unui pacient, plecand de la normal
— bolnav — boala tratatd — pacient tratat si sandtos, se poate urmadri si se poate identifica prin metode
de clasificarea profilul metabolic ce cearacterizeaza fiecare stadiu prin metode de regresie

multivariata si Ortogonal Partial Least Squares Projections to Latent Structures (OPLS). Un studiu

86




’ Biochimie versus Biomatematici in Medicina Moleculara

Lucrarea in Extenso — Etapd Unica/2008

functional al alimentatiei a fost realizat i s-a identificat o scadere a lactatilor, colesterolului si
trigliceridelor dupa consumarea de prepapare din soia si a sucului de grep.

»  Heikki Kdsndnen (University of Kuopio, Finland): baza de date cu produse utilizate in medicina
traditionald chineza.

+ Molecular Modeling and Chemical Properties (sectiunea 4)

» Gabriele Cruciani (University of Perugia, Italy): metodd computationald de predictie a constantei
acide de disociere (pK,) cu ajutorul descriptorilor generati de programul GRID.

»  Gabriele Cruciani (University of Perugia, Italy): COMFA (Comparative Molecular Field Analysis)
si CoMSIA (Comparative Molecular Similarity Indices Analysis) in analiza citotoxicitatii
alcaloizilor marini Lamellarins in cancerul de san.

=  Viadimir A. Palyulin (Moscow state University, Moscow, Russia): analiza receptorilor GABA
(acidul gamma-acidobutiric) prin tehnici de modelare utilizand tehnicile MFTA (Molecular Field
Topology Analysis) si COMFA.

» Jianxin Duan (Schrodinger, USA): metoda de analiza a superpozitiei si de realzae a scorurilor de
suprapunere a moleculelor flexibile.

= William A. Goddard III (California Institute of Technology, USA): prezentarea progreselor in
dezvoltarea metodelor de predictie a structurii 3D a receptorilor proteinei G (G protein Coupled
Receptors).

=  Shashikant V Bhandari (AISSMS College of Pharmacy, Pune, Maharashtra, India): tehnici 2D- si
3D-QSAR prin SW kKNN-MFA (stepwise variable selection k-nearest Neighbour Molecular Field
Analysis) si SA kKNN-MFA (Simulated Annealing k-Nearest neighbour Molecular Field Analysis).

»  Michael P Mazanetz (University of Nottingham, Nottingham, UK): metodd 3D-QSAR de

® QOrazio Nicolotti (University of Bari, Bari, Italy): algoritm automat de generare a aliniamentului
molecular.

+ Combinatorial Chemistry and Virtual Screening (sectiunea 5)

= Rebecca Wade (EMBL Research, Heidelberg, Germany; http://projects.villa-bosch.de/mcm/):

proprietatile de afinitate ale unui set de proteine cu structuri asemanatoare (clasificare, determinarea
similaritatii sau diferentei pentru realizarea de noi agenti selectivi, identificarea regiunilor similare
sau diferite — PIPSA); corelarea proprietatilor rezultat al structuri proteinei cu date de liant si
cinetica - qPIPSA.

»  Knut Baumann (Braunschweig Univgersity of Technology, Germany): validarea experimentelor de

screening virtual prin minimizarea erorii in setul de date — Maximum Unbiased Validation (MUV),
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Svava Osk Jénsdéttir (Technical University of Denmark, Denmark): folosirea tehnicilor de
clusterizare si corelatie in identificarea similaritdtii intre liniile celulare provenite din diferite
tesuturi.

OSAR in Toxicology and Environmental Research (sectiunea 6)

Martin van den Berg (Utrecht University, Netherlands): factorii de echivalentd a toxicitatii
dioxinelor si compusilor de tip dioxinic inclusiv PCB-uris noi valori bazate pe modele QSAR si
potenta relativa a efectului.

Alex Tropsha (Division of Medicinal Chemistry & Natural Products, University of North Carolina,
USA): testarea toxicitatii compusilor chimici existenti in mediu prin experimente in vivo §i in vitro
in contextul urmatoarelor date: (1) qHTS (quantitative High-Throughput Screenings
http://potency.berkeley.edu/); (2) ZEBET (German Center for the Documentation and Validation of

Alternative Methods; http://www.bfr.bund.de/cd/1508) — bazad de date care contine toxicitatea IC50

obtinutd experimental in vitro pentru 347 compusi chimici si valorile LD50 obtinute in
experimentele in vivo.

Veroniqgue Hamon (Technologie SERVIER, Orléans, France): modelare in silico pentru activitatea
citocromului P450 plecand de la descriptori moleculari (descriptorul de aliniament independent
Volsurf - abilitatile moleculei ca intreg; modelul de fragmentare ISIDA; tripleti Fuzzy ai topologiei
farmacoforilor) prin aplicarea diferitelor metode (PLS, algoritmi genetici, SQS — Stochastic QSAR
Sampler, Support Vector Machine, MLR-based ISIDA-QSPR)

Case Studies in OSAR (sectiunea 7)

Gerhard Klebe (University of Marburg, Germany): discutd problema estimarii si predictiei
afinitdtii fatd de receptor prin utilizarea energiei libere, compusa din contributia entalpicd si
entropica.

Peter Kolb (University of San Francisco, USA): design-ul identificarii de noi compusi chimic
activi asistat de calculator aplicat pentru receptorii beta-adrenergici.

Per Lek (AcurePharma, Uppsala, Sweden): utilizarea tehnicilor QSAR 1n investigarea compusilor
chimici cu activitate asupra receptorilor serotoninici. Ca si metode statistice s-au aplicat PLS si
PCA.

Alfonso T. Garcia-Sosa (University of Tartu, Tartu, Estonia): screening virtual pentru tinte virale
prin tehnologia GRID (http://www.chemomentum.org/c9m).

OSAR in Chemical Risk Assessment (sectiunea 8)

Ann Richard (Environmental Protection Agency (EPA), USA): informatica — chimie — toxicologie
(pesticide 3350; ingrediente cosmeticale 3410; medicamente si excipineti 1815; aditivi alimentari

8627; compusi chimici > 1M Ib/an 12860; compusi chimici < 1M Ib/an 3911, compusi chimici
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(necunoscut) 752). Pentru majoritatea compusilor chimici nu existd informatii cu privire la
toxicitate. Viitorul in acest domeniu este integrarea si analiza unor seturi foarte mari de date. La ora
actuala exista mai multe baze de date de toxicologie cu continuturi, arhitecturi si facilitati diferite

care fac integrarea tuturor informatiilor foarte dificila (http://www.epa.gov/ncct/dsstox/;

http://pubchem.ncbi.nlm.nih.gov/; http://www.epa.cov/NCCT/dsstox/).

» Klaus Daginnus (European Chemicals Bureau ECB, Ipsra, Italy): prezentarea proiectului DSSTox

(Distributed Structure-Searchable Toxicity, http://www.epa.gov/NCCT/dsstox/) dezvoltat pentru

screening-ul toxicologic si predictie cu generarea a noi date de screening (HTS = high-throughput).
= Mark Cronin (Liverpool John Moores University, Liverpool, UK):
= Katrin Lundstedt-Enkel (University of Uppsala, Uppsala, Sweden): o metodologie structurata a fost
aplciata pentru a evalua contributia metodelor non-experimentale in evaluarea riscurilor compusilor
chimici. Pasi metodologiei pentru screening-ul substantelor cui concentratii foarte mari includ:
colectarea de informatii, aplicarea metodei relatiilor structurd-activitate si a relatiilor cantitative

structura-activitate. Programele utilizate 1n cercetare au fost: Toxtree (http://ambit.acad.bg/toxTree/,

http://ecb.jrc.ec.europa.eu/qsar/gsar-tools/) si sistemul expert DEREK [Marchant CA. Prediction of

rodent carcinogenicity using the DEREK system for 30 chemicals currently being tested by the
National Toxicology Program. The DEREK Collaborative Group. Environ Health Perspect
1996;104(Suppl 5):1065-1073] (http://www.lhasalimited.org/).

=  Mark TD Cronin (School of Pharmacy and Chemistry, Liverpool John Moores University, UK):
predictia toxicitatii compusilor pe date ne-testate prin utilizarea unor strategii integrate de testare
(ITS = Integrated Testing Strategies). Metodologie e prezentatd din perspectiva abilitatilor pe
puncte de interes umane (sensibilitatea pielii) si efecte asupra mediului (toxicitatea acuta la pesti).

= Catrin Hasselgren (AstraZenca, Molndal, Sweden): cresterea concentratiei substantelor toxice de
la pradd la pradator, numita factor de amplificare biologica (BMF = biomagnification factor) afost
investigatd printehnici QSBMR (quantitative Structure-Biomagnification Relationships) pentru un
set de organoclorine §i compusi brominati pe material biologic (heringi si Uria Aalge) din Marea
Baltica.

= P. Japertas (Pharma Algorithms Inc., Villnius, Lithuania): prezentarea metodologiei unui model de
determinare a similaritatii in setul de invatare si evaluare; evaluarea datelor experimentale pentru
identificarea celor mai similari compusi cu calcularea indicelui de incredere (reliability index).

= Catrin Hasselgren (AstraZeneca, Sweden): evaluarea potetialului genotoxic in screening-ul in

silico a noilor compusi chimici biologic activi (GWS = Genetox Warning System).
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Byung Mu Lee (Sungkyunkwan University, Korea): evaluarea monitorizarii umane a riscului de
intoxicatie cu phthalati (DEHP, DBPsi metablitii acestora MEHP, MBP) pe un esantion de 300 de
probe colectate de la adulti impreuna cu statustul de fumator si consumator de bauturi alcoolice.
Emerging Technologies (sectiunea 9)

David Winkler (CSIRO Molecular and Health Technologies, Australia): metode QSAR bazate pe
metoda Bayes (un algoritm de maximizare imprastierii prestabilite si o retea neuronald) ilustrate
prin exemple din domeniul stiintei sistemelor compelxe (stiintd relativ noud nonliniard care
investigheazd comportamentul sistemelor complexe fizice, biologice sau sociale realizate din
interactiunea mai multor componente).

Jarl E.S. Wikberg (Uppsala University, Uppsala, Sweden): definirea si prezentarea conceptului
»proteochemometrics”; abilitdtile si modalitatile de modelare QSAR prin exemplificare in
screening-ul de substante chimice biologic active.

Lorentz Jintschi (Technical University of Cluj-Napoca, Cluj-Napoca, Romania): metodologie noua
de integrare a celor mai recente cunostinte din chimie, matematicd si medicind destinata
imbunatatirii calitdtilor compusilot parmaceutici (cresterea abilititilor biologice a compusilor
chimici) prin utilizarea informatiilor obtinute din structura compusilor.

Tudor Oprea (University of New Mexico School of Medicine, Albuquerque, New Mexico, USA):
platforma GAUDINavigator de investigare a moleculelor mici (155907 molecule).

Prezentari poster: 116 postere. Programe raportate a fi utilizate in cercetarile acceptate ca
prezentari poster:

Openeye Scientific Software: http://eyesopen.com

Multicase: http://www.multicase.com/

SMARTS: http://www.daylight.com/dayhtml/doc/theory/theory.smarts.html
TOXNET: http://toxnet.nlm.nih.gov/

Bioclipse: http://www.bioclipse.net/

GenettaSoft: http://www.genettasoft.com/

MOPAC: http://www.scienceserve.com/Software/Fujitsu/Mopac.htm

OpenBABEL.: http://sourceforge.net/projects/openbabel/

RDK:it: http://sourceforge.net/projects/rdkit/

PyMol: http://sourceforge.net/projects/pymol/

Jython: http://sourceforge.net/projects/jython/

Python: http://sourceforge.net/projects/python/

Chimera: http://www.cgl.ucsf.edu/chimera/

Visual Moleculr Dinamics: http://www.ks.uiuc.edu/Research/vmd/
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= (C-lab: http://www.theclab.com/

= MOE (Molecular Operating Environment): http://www.chemcomp.com/

= Vaxijen: http://www.jenner.ac.uk/VaxiJen/

= Almond (GRid-Independent Descriptors): http://www.moldiscovery.com/soft_almond.php

= SIMCA-P+: http://www.umetrics.com/default.asp/pagename/software simcapplus/c/4

=  Ambit database: http://ambit.acad.bg/ambit/php/index.html

=  BIOPET: http://www.uwm.edu.pl/biochemia/index en.php?PHPSESSID=77c080b8e855c032¢c457222¢8119fc83

=  Protein DataBase: http://www.pdb.org/pdb/home/home.do

= Ecological Structure Activity Relationships: http://www.epa.gov/oppt/newchems/tools/21ecosar.htm

=  ChemAxon: http://www.chemaxon.com/products.html

= LedScope: http://www.leadscope.com/

=  Molecular Networks: http://www.molecular-networks.com/

= Eclipse: http://www.eclipse.org/org/documents/epl-v10.php
= GVKBio: http://www.gvkbio.com/

= BioPrint: http://www.cerep.fr/Cerep/Users/pages/ProductsServices/BioPrintServices.asp

= Biding Database: http://www.bindingdb.org/bind/chemsearch/marvin/index.jsp

= DrugBank: http://www.drugbank.ca/
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Diseminarea rezultatelor

Participari la Conferinte, Congrese, Workshop-uroi, Scoli de vara:

(poster) Bolboaca SD, Jantschi L. Biochemistry versus Biomathematics in Modelling of
Biological Active Compounds. EuroQSAR-08 - 17th European Symposium on Quantitative
Structure-Activity Relationships & Omics Technologies and Systems Biology, September 21-26,
Uppsala, Sweden, 2008.

(invited lecture) Bolboaca SD, Stoenoiu CE, Jantschi L. Statistics for QSAR Models Validation.
Fifth International Conference of Applied Mathematics and Computing, August 12-18, Plovdiv,
Bulgaria, 2008, pp. 83.

(poster) Bolboaca SD, Jantschi L. Statistical Approach of Structure-Activity Relationships: A
Case Study. Strasbourg Summer School on Chemoinformatics, 22-25 June, Strasbourg, France,

2008.

Articole:

(BDI: CABI, CAB Abstracts): Bolboaca SD, Jantschi L. Cyclicity Analysis of Amino-Acids on
Type I Collagen Chains. Bulletin of University of Agricultural Sciences and Veterinary Medicine
Cluj-Napoca. Animal Science and Biotechnologies 2008;65(1-2):404-409.

(BDI: CABI, CAB Abstracts, Thomson Reuters Zoological Record): Bolboaca SD, Jantschi L,
Sestras RE. Reporting Results and Associated Statistics in Quantitative Genetic Studies. Bulletin of
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca. Horticulture
2008;65(1):71-79.

(ISI): Bolboaca SD, Pica EM, Cimpoiu CV, Jéantschi L. Statistical Assessment of Solvent Mixtures
Models Used for Separation of Biological Active Compounds. Molecules 2008;13(8):1617-1639.
(ISI): Bolboaca SD, Jantschi L. Modelling the property of compounds from structure: statistical
methods for models validation. Environmental Chemistry Letters 2008;6(3):175-181.
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