Theindex of ideality of correlation: a way to improve predictive potential of QSAR models
Supplementary materials

The general scheme of applications of the CORAsE
(How to use the CORAL software?)

1. Download CORALSEA folder:
http://www.insilico.eu/coral/
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2. Click “DOWNLOAD”

Coral(CORrelation And Logic)

The archive (CORALSEA.zip) contains two folders:
(i) examples of databases; _
(i) the software for regression models and for classification models.

You can download the zip-file from here.

The detailed description of the CORALSEA software you will find in «ReadMe filex» as well
as in «Brief illustrations and instructions:».

3. Save CORALSEA.zip
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4. Unzip CORALSEA.zip



. CORALSEA-2016

. CORALSEA-2017

| DataBases

, My CORALSEA
"L ReadMe.pdf

-

5. open CORALSEA-2017

. Model
| Search
|| FTotalSet.bet
| AOsbd
CORALSEA. exe
[ METHOD bt
| VectorDistribution. bt

6. Insert your data in file “#TotalSet.txt” (deledk version):

F315 BrC=1C(=0) C{NCCCCCC[N@@] {CcZccocecZll)CC)=C{Br) C(=0)C=1NCCCCCC[NE&@] (CclcccccllC) CC
+200 Brelec{cecl)C({=0)M\C({=C/clcccccl) \C({OCCHN(C)C)=D 3.83%

£9%¢ BreolecZonc(cZocl)CCOC1CCH (CCL1) Coloccool 7.301

=201 Broleecociecl)C{=01NWC({=C/clcceeccl ) \WC{OCCH (CIC)=0D 3.335

+183 Breleoec(ccl)CN1C(=0)C2 (W=C1CCCC)CCCC2 7.155

£199 BrolcocooclC{(=0)NN\C({=C/clcccccl)\C{OCCH{C)C)=0D 3.1g1

-314 ClC=1C(=0)C{NCCCCCC[N@EA] (Cc2ccocoe2lC) CC)=C(C1)C(=0)C=1NCCCCCC[NEE] (CclccocclOC) CT
=lg Clele2CHNaC(=NeoZcoool) OCCCCE 5.770

*13 Clcle2N=C3N(CCCCC3)CeZoerel 5.8z20

£37 CleleZe(nc3[CEH]4CC[CREH] (c3c2ZN)C4) conl 7.370

*222 Clclo2oine3c (CCCC3) ceNCCCCCC (=0)NCCoZ2c3c | [nH] cZ) cooc3) cocl 9.080

-34 ClcleZnc3 [CEH]4CC[CREH] (c3c(N)c2cccl) T4 7.070

£17 ClcleZne3c(CCCC3)c(N)ciceol 7.180

—28% Clclec{cc(Cl) cl)WC=C\1/0cZc {coc (OCCCCCCC[N@E] (Co3cc (OC (=0 HC) ccc3) ) c2) CF1=0 7.35

#2688 Clclec({eccclCl)\C=Ch1/0cZc({ccc (QCCCCCCCINE] (Coc3cc (OC(=0)HNC)ccc3)Cic2)Cr1=0 g.087
£15 Clelec2CH3C(=Neleoel) CCCCCE &.300

+163 Clelececie(ccl) e {WCCCN1CCC (CCLl) CC1Cc3ecc (OC) o (OC) cc3C1) c1CCCCele2 8.375

=173 Clelecelelcel) o (MOCH) clCCCColel T.E868

+18l1 ClcleciZe{ccl) c{(NCCH1CCC (CC1)CC1Cc3cc (OC) c(OC) co3C1 ) c1CCCCele2 8.585

+13 ClclecZoinc3c (CCCCE) cZ2H) cel &.2a0

£10 ClcleciZ2c(nc3c( [CEH]4CC(=C[CREH] (C3)C4)CC) cZ2N) ccl 8.372
-57% CleleecZne3c (C4CC(=CC(C4)C3)C) c(NCC[N-] [NH+]=N)cZeccl 8.0¢8
*580 ClecleocZne3c (C4CC(=CC(C4)C3)CC)c(NCC[N-] [NH+]1=N)cZccl 7.8
221 ClclecZ2ne3c(CCCCE) o (NCCCCCCC (=0)NCCc3cdc( [nH] c3) ccoccd ) ciZecl 10.000

*245 ClelecZne3c (COCCE) o {NOCCCOCCCHC (=0) CCc3code (ne (cSC0C0cds) —cdeoceced  co2 i cZecl 7.

-344 Clecleoc2ne3c (CCCC3E) o (NCCCCCOCCHC (=0) CCo3ccdo (ne (50000045 —cdoococd ) ool ool 7.842

*343 ClelcocZnc3c(CCCC3) c{MCCCCCCHC (=0) CCc3ccdc (nc {(cSCCC0c45) —c4cococccd ) cc3) cZecl 7.85
-34Z ClecleocZne3c (CCOCC3E) o (NCCCCOCHNC (=0) CCo3ccdo(ne (c5CC00c45) —cdocoocd ) ool ) c2ool g8.01e
+341 ClcleoocZnce3c(CCCC3) o (NCCCCNC (=0) CCc3codcinc (c5CCC0c45) —cd4ccoood ) cod) c2ocl 7.780
+153 ClclecZne3c (CCCC3) ¢ (NCCCHCCCCCCOc3cdcSe { [nH] cdcec3) coceS) cZocl 2.5590

£154 Clecleoc2ne3c (CCCC3E) o (NCCCNCCCCCOo3cd4os5e( [nH] cdooed ) coces) cZool g.81z2

£155 Clolec?2ne3c (CCCC3) c (NCCCHNCCCCOc3cd4e5e ({ [nH] cd4coc3) coceS) cZecl 8.78
*15¢ ClclociZne3c (CCCCE) c(NCOCNCCCOc3cd4cSe ! InHl cd4ccel) cooeSl cZool 8.g8a8

+138 slcZec(OC)c(0C)ccZecll (=0)CCclecint] (cel)Colece (ol ) C{0C) =0 &.00a0
-118 slcZcc(0C)c{QC)ccZoclC (=0)C=C1CC[H+] (CCl) (Cclccccocl)C &.284
£102 slnci{cZ2clcoccc2)CCC1CCH (CC1) Coleccecl T7.004

7. Run CORALSEA.exe
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8. Click button

The preparation of split into training and walidation sets |
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9. Define percentage of available data in the iimginnvisible training, calibration, and validatio
sets



- —
Preparation of sp_ Elé‘j‘

The firgt action iz "Load". File "HT atalSet b=t muzst exist in pour folder.

The second action shauld be "'Da distribution'.

The third action should be 'S ave files".

Input Cutput
1. I#T otalSet byt Load | I#T otalSet’ txt T

Do diztribution

Save files I

Digpersion Limit = IEI,EH

Planned Actual
Digtribution Frequency  Distribution

[+ |02
[~ |o2s
[+ |02
[« [025

IﬂTrainingS et txt

IInvisiI:uIe training zet

Il:alil:uratil:nn zet

I#'H"alidatiunﬁ el txt

Loading of wectar u:ufDistriI:uutiu:unl Save vector DfDistributiDnl ExIT |

CORAL: Loading of method or system

=kl

Method: Scheme: Additive or Multiplicative

e

CHLC

Load method | |Method.m

I SMILES for Training and Calibration sets

, _——

The first action is "Load'. File "#T otalS et tat" must exist in your folder.
Training set |

The second action should be Do distribution'.

The third action should be 'S ave files'.

|nput Output
E g IﬁTotaISet.txt Load | I#TotaISet'.txt i
= Do distribution I
3. Save files I
Invisible Training set | Dispersion Limit = ID,EH
Flanined Actual

Distribution Frequency  Distribution

Ly [#TrainingSet txt (s o o
5 [Irwisible training set [ oz | o [
[Calibration set [#][aE | o o
|#validationSet.txt |ERE]
Calibration set |

Place of compound (CAS) in gmphrcalrepresenﬁiﬁons

I~ Seacth for duplicates in SNILES [ Search for duplicates in CAS {ID}

[~ Graph [ H:G [ HFG[™ Gio [~ SMILES

l_ =
I~ ez ; s=

[~ pt3 [ ws2 =" e

[~ NOSP

IR c4a e [ 66 [Ccer [~ HALD

z 5 [~ HARD

zsification model ™ PAR

3zsic Scheme

lance of comrelations

al slopes

._ threshold value

t of the Monte Carlo probes................

Depth of Interpretation l;

[~ Outliers Ii

[ DemoDCW
[~ EvolutionCorr
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10. Save the percentage by click button

Save vector of Distribution

In the future, you can get this distribution bycklbutton

Loading of wector of Diztribution |

11. Click button




Load |
Preparation of s_ E@u

The firgt action iz "Load". File "#TatalSet bt must exizt in your folder.

The zecond action should be Do distribution®.

The third action should be 'S ave files".

[nput Cutput
+1. HTotalSettst  [i7 H |HTotalSet’ bt W =100
2 Do digtribution |
1 Save filez |
Dizpergian Limit = IEI,EH
Planned Achual
Distribution Frequency  Distribution
IﬂTrainingSet.txl IT IU,EE IEI IEI
[Ivisible aining set [~ [0 [a [0
[Calibration set [+ 015 [o [0
[#validationSet.txt [+ [o15 o [0
Loading of vector u:ufDistriI:uutiu:unl Save vector of Distribution | EXIT |

12. Click button
Do distribution |

i ™
Preparation of s_ Eléu

The first action iz "Load". File "HT otalS et bat'' must exist in pour folder,

The zecond action should be "'Do digtribution'',

The third action ghould be 'S ave files",

[ nput Cutput
+1. IﬂTu:utaISet.t:-:t Load | IﬂTDtaISet'.t:-:t W =100
+2 iztributi
3 Save files |
Digperzion Limit = IEI,EH
Planned Actual
Digtribution Frequency  Distibution
[#TrainingSet_tut [+ Joz [ 0350
[Irwisible training set F 0,35 |35 |0.350
[Calibration set [# Jas— [1a 0140
[#validationS et.txt [« Jas [ 0180

Loading of wector of Diztrbution | Sawe vector of Diztribution | ExIT |

13. Click button

Save files |




Ll l
Preparation of sp_ E@g

The first action iz "Load". File "HT otalS et bat'' must exist in pour folder,
The zecond action should be "'Do digtribution'',

The third action ghould be 'S ave files",

[ nput Cutput
+1. IﬂTDtaEEt-th Load | IﬂTDtaISet'.t:-:t M =100
+2. Do digtribution |
+3. Save files

Dizperzion Limit = II:I,EI1

Plarned Actual
Dristribution Frequency  Distribution

[#TrainingSet txt [+ Jnas [ [0.:350
[Irwisible training set F 0,35 |25 |0.350
[Calibration set [# Jais |14 0140
[wvalidationSet.txt [« Jos [ 0180

Loading of wechar n:-fDistrihuti-:nnl Save wectar of Distribution | ExIT

14. Click button

ExIT |
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CORAL: Loading of method or system l o B B
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[
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Input Output E.ic scheme
E‘ +1. I#TotaISet.txt Load | IﬁTotalSet'.txt =100 ance of correlations IR yeight |
= — al slopes dC eignt |#+*
42 Do distribution I
" el d b d N b
; ] epoch
13 | Gave files i |
Invisible Training set | Dispersion Limit = iﬂ'm s
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. ; " [~ EvolutionCorr
Place of compound (CAS) in graphical representations Spiit Info 0 S
[~ S=acth for duplicates in SMILES [ Ssarch for duplicates in CAS (ID)
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Now you have system to build up a QSPR/QSAR model:



. Model

. Search

E#TotalSet.bt

ETotal5et' bt
ETraining5et.txt
EValidationSet.bd
Als bt
CORALSEA. exe

L METHOD bt

|| VectorDistribution.txt

=
[ ==
==
[ ==
[ ==

Run CORALSEA.exe
15. Click button

Load method

=
£ CORAL: Loading of method or
|

H

CHLC

EXPR

Training set I

Method:

Load method

Scheme: Additive or Multiplicative I

iMethod.txt

| The preparation of split inta training and validation sets I

CALC

T . EXPR
Invisible Training set |

CHLC

EXPR

Calibration set |

Laading of details of built modal |

Place of compound (CAS) in graphical representations |

SMILES for Training and Calibration sets
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[T eci[ pt2

T oecz[ pt3 [T ws2

I" ecd l_ NNC
fe3a CeeamesCee Mer
[~ Classification model

[~ Concordance Comelation Coefficient
" Classic Scheme
dR

dc

(¥ Balance of cormrelations

[~ Ideal slopes

i‘-t‘- TEE N
Dstart dltm.u epoch

[~ Index of Ideakity of correlation (IIC)

weight
weight

Start threshald walue

Maximal threshold value

MHurmnber of the Monte Carlo probes.................

FEF

TEE

ittt

#*

=¥

#

%

W

£

Depth of Interpretation ittt

iModeI Details. bt

W% NIl NI1I0 NI1DL NI N=ll DEFECT

[~ Evol

Split Info iﬂ |O |0

[~ Seacrh for duplicates in SMILES [ Szarch for duplicates in CAS (ID)

o o Jo

[~ Outliers |5

[~ DemoDCVWW

utionCorr

i

Now you need define your method. Please read T@amponents of methods”. In order to
discuss the applications of the CORAL softwarerteet method (please see next page) will be
considered as method selected for building up nsodel



E;CORAL. select Phase 1, Phase 2, or change and save method - —— !-_P QR l'ﬂ i|ei=y ihj

SMILES for Training and Calibration sets

0,3 .1
Dstaﬂ - dfr'mi[ -

Start threshold value........inn 1

WMaximal threshold value.

Mumber of the Maonte Carlo probes................. o

|ﬂTrainingS et bat

Graph [ H3G [ HFG[ G40 v SMILES
ecl W =
ecl [ pt2 W ==
ecz [ pt3 [ vs2 I"z ggil}
Sk B [ NOSP
c3 [ cda[es [T o6 [Ce7 [ HALO
st W H&RD
Classification model ™ PAR

Concordance Comrelation Coefficient

Classic Scheme
dR weight 0.1
H 25
epoch

Index of Ideality of correlation (IIC)

Balance of comelations

Ideal slopes

Depth of Interpretation |10

v Outliers |3
Model Details. tet E
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¥ EvolutionCorr
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Method: Adding
= i | Savemethod I Method tit -
=
r
Phase 1: Search for preferable model (T*N*) I |—
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r
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[
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i
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r
2
ExFRE
[
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Woe NIl NIl NI0l W00 Nzl DEFECT
|
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Table “Components of methods”
The selection of molecular features extracted frgraph or SMILES

-

y

-

[ Graph [ HiG[ HFG[ G40
[T =co
[ eca [ pt2
[ eez[ pt3 [ we2
[ ec2 [ MMC
Cc3 [ ca[cs [ o6 [ cr
No. Invariants of molecular graphs HSG, HFG, GAO | Comment
1 — Vertex degree
(kj)edge
2 ECL = ECO. Extended connectivity of the
C]* Z J first order
(Kj)edge
3 — Extended connectivity of the
: second order
(kj)edge
4 — The number of paths of lengt
PTZ" %‘4 ’ ;lai‘;' 2 which starts from k-vertex.
()edge  (Jl)edge Theaw is element of adjacena
matrix.
5 — The number of paths of lengt
PTBk Z _ Z Zakm 3 which starts from k-vertex
(kj)edge  (jl)edgelzk  (Im)edgemej,mek
6 _ Valence shell of the second
2= > > ECO, e
(kj)edge  (jl)edgelzk




3, =

2

(kj)edge

> ECO,

(iDedgelzk  (Im)edggmej,mzk

Valence shell of the third ords

14

L

NNGC, =N, 100+ N_,,,,x10+N

total carbon non-carbon

The nearest neighboring code
Niotal IS total number of
neighbors of k-the vertex;
Necarbon iS Nnumber of neighbors
vertices represent carbon
atoms; annon-carbon IS
number of neighbors vertices
represent non-carbon atoms

D

C3, C4, C5, Co, C7

Specificity of rings (size
3,4,5,6,7): (i)
presence/absence of
aromaticity; (ii)
presence/absence of
heteroatoms (atonygarbon)

) HSG = hydrogen suppressed graph; HFG = hydrodled firaph; GAO = graph of atomic

orbitals
¥ SMILES
v =
v =3
v =33
[~ BOND
[ NOSP
[~ HALD
v HARD
[ PAR
No. Features extracted from SMILES = ABCDE... Comment
1 S A B C D E
2 SS AB, BC, CD, DE
3 SSS ABC, BCD, CDE
4 BOND Presence/absence (i) double
bonds [denoted ‘=]; (ii) triple
bonds [denoted ‘#7; (iii)
stereo-chemical (3D) bonds
[denoted ‘@’ and ‘@ @]
5 NOSP Presence/absence of (i)
nitrogen ['N’]; (i) oxygen
['O’]; (iii) Sulphur ['S’]; and
(iv) phosphorus ['P’]
6 HALO Presence/absence of (i)
fluorine ['F’]; (ii) chlorine
[‘CI']; (iii) bromine ['Br’]; and
(iv) iodine ['I']
7 HARD Association of BOND, NOSP
and HALO
8 PAIR The presence of any pair of
molecular features from




BOND, NOSP, HALO
together, e.g. double bond and
chlorine; nitrogen and
bromine, triple bond and
phosphorus, etc.

The selection of regression model “endpoint = intept + slope*descriptor” (Default)
[ Classification model

The selection of classification model YES/NO or izefinactive
¥ Classification model

The selection of criterion to build up a model (CBM
Version 1 = Pearson correlation coefficient (Defdyl

[ Concordance Comrelation Coefficient
Version 2 = concordance correlation coefficient

|v Concordance Correlation Coefficient;

Building up a model is optimization of target furioin. There is a hierarchy of target functions.

(i)
(" Claszic Scheme

{* Balance of corelations aR yeight |
User should seledtlassic Schemer Balance of correlations

Target function for classic scheme is version 1varsion 2 of CBM. In fact, the Monte Carlo
optimization gives maximum of CBM solely for theatning set.

Balance of correlation is using of target functiom form
TF = CBM+CBM'’ + abs(CBM-CBM’)*dRueight+ abs(slope-slope’)*deight

(ii)

Parameters of the Monte Carlo optimization are

Dstart is definition how much should be change a corretat weight of molecular feature
Dlimit is definition of precession of changes foratecular features

Nepoch is number of iterations of the Monte Carlptmization: one epoch is modification of
correlation weights for all molecular features inled in modeling process.

Dsta‘ft 0.3 dfr’mr’r 0.1 . epach 33
(i)

Index of ideality of correlation can be involved ttefine improved target function:
TFm = TF + lIC*IIC weight

[v Index of Idealty of correlation "Eweigl'rt 0,1

User can switch off this component

[ Index of Idealty of correlation

16. Having defined method, user should save théaoaddby click button

............................................




When steps 1-16 are completed, user can startitgilgp model for his / her endpoint. The

modeling process involves
Definition of the method.

Building up the model using T* and N* value.

el SN N

endpoint.

1. Definition of the method.

Definition T* and N* which give best statistical quality for the calibration set.

Extraction of molecular features, which are promoters of increase or decreasefor the

It is a good idea to prepare a copy of CORALSEAZfilder, e.g. CORALSEA-2017-(TN)

. CORALSEA-2017
| CORALSEA-2017-(TM)

Run CORALSEA.exe from folder “CORALSEA-2017-(TN)”

The following method has been selected:

Adding

Save method | ’Method.txt

Phasze 1: Search for preferable model (T*N¥) |

: Load method ¢

EXPE
Training sel I The preparation of split into training and validation sets |
[
Z Phase 2: Building up preferable model (T* N*) |
O
— o EXPR
Invisible Training set |
[
i}
[
O
EXPR

Calibration set

Loading of details of built model I

SMILES for Training and aiibration sets
iﬂTrainingS ettxt

[~ Graph [~ H:G [ HFG[ 40 W SMILES
[T eco W =
[T eci[ pt2 E g
v sss

= ecz [T pt3 [~ ws2 I~ Bonn
[~ ecs [~ NNC I nosp
FaTcalCos [Coe [Cor [~ HaLO

. 4 ¥ HARD
[~ Classification model ™ PAR

[~ Concordance Cornelation Coefficient

i Classic Scheme
AR yeignt for

N i |35

& Balance of correlations
[ Ideal slopes

DSlaT‘t 10:5 d.h'.m.fr iO:l

[~ Index of Ideality of correlation

Start threshold value...oo

—

Maximal threshold value................c

[

Mumber of the Monte Carlo probes..............

—

Depth of Interpretation iF

W Outlisrs |S

¥ DemoDCW

iM odel Details.tat

We WIII NI10 NIO1 ¥I190 Nai DEFECT
| 7 SR : ¥ EvolutionCorr
Place of compound (CAS) in graphical representations Spiit info Iﬁ |ﬂ |0 |0 Iﬁ ID IG .

[¥ S=2acrh for duplicatas in EMILES

W Szarch for duplicatz: in CAS (ID)

2. Definition T* and N* which give best statistical quality for the calibration set.

The T* expected from range (1, 2, 3, 4, 5).




The N* expected from range (1, 2, 3, ..., 34, 35).

In order to obtain the T* and N*, click button
Phase 1: Search for preferable model (T* N¥) |
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A special file contains this result
L Model
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| .| FRecommended T1 and MN24 .ttt *
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This results can be illustrated as the following

N N*=24

3. Building up the model using T* and N* value.

Again, it is a good idea to prepare a copy of COBER-2017-(TN) e.g. CORALSEA-t1n24

|| CORALSEA-2017
|| CORALSEA-2017-(TN)
| | CORALSEA-2017-t1n24

Run CORALSEA from the folder CORALSEA-2017-t1n24
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Finally, the optimization is completed: it is nesag/ to save the model. Please click
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When these actions are completed folder, Modelasosthe following list of files

= ¥abt
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| -l

[ Expr-Calc.txt

=l 1-1.bt

L oml-1bd

|| Model Details.txt

|| SMILESdefect.tut

[ owl-1bt

The #ModelForValidationSet.txt contains statisticahracteristics of the model together with
observed and calculated endpoint values for vatidaget.

The m1-1.txt contains statistical characteristice model together with observed and calculated
endpoint values for training set, invisible traimiset, calibration set.

4. Extraction of molecular features, which are promotersof increase or decrease for the
endpoint.
Again, prepare a copy of CORALSEA-2017-t1n24 e QRALSEA-t1n24p

The t1n24p means, “The promoters of increase aaegkdse for endpoint”, if T*=1 and N*=24
| CORALSEA-2017
. CORALSEA-2017-(TN)

, CORALSEA-2017-t1n24
, CORALSEA-2017-tln24p

Run CORALSEA.exe in folder “CORALSEA-2017-t1n24pidaClick “Load method”
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This message confirm that selection of the pronsatéincrease and decrease for the endpoint is
completed. Results of the calculation are availablde “p1.txt" in folder “Search”:

This file conatins promoters of increasefdecrease for endpoint
according to selected "depth of interpretation™

N5s, NSc, and HNSv are the number of SMILES which contain

given attribute (5&k) in training, inwvisible training, and in
calibration sets, respectively

Defect[SRkk] is the difference of probabilities of SAk in training
zgnd calibration sets, divided by sum of total numbers of the

52k in the training and calibration sets

If attribute 5Ak asbsent in training set then defect=1 (maximam)

HNo. : ID - Sik : CWa Probe 1: CWs Probe Z: CWs Probe 3: HS=s - HSc = HS+w - Defect[SREk]:
l: Ze9:M...........: Z2.18585: 0.88322: 0.31048: 100z S8: 100z 0.0001
Z2: 48Bic...feenan...t 0.12065: 0.00z60: 0.12031: 97: 95: 9Z: 0.000z2
3: Bdgic...c...l...: 1.75405: 0.37734: 1.99843: g&: 24: ge: 0.0001
4z - S 1.12g25: 1.45703: 0.&8858: 82: g1: g28: 0.0004
5: 324:0...=_......: 0.18888: 0_.37085: 0.45535: 81: T8z 80: 0.00a0

B A - S SR N o 1.33286: 1.87042: 3.18874: g81: g0: 75: 0.0003
Tz 438:c...1...c...: 0.25323¢: 0.43543: 0.12177: 81: 77 85: 0.0003
8: ZE3:M.._({.......: 1.43751: 1.87751: 1.74535: 80: 81: 83: 0.0003

H 3ez(...C...(...: 0.58405: 0.74883: 0.58487: Te: 75z [1-H 0.0005

10: 152:C...i...=...: 1.12055: 0.80731: 0.37896: 75: Tl: Te: 0.000z2

H -0.12827: -1.24534: -1.25043: 103: 101z 101z 0.0000
Z: -1.08588: -0.9972Z: -0.37308: 101: 85: 95: 0.00a0

: -0.81382: -0.82Z817: -1.12338: 101: 85: 98: 0.0001
4z -0.88475: -0.435853: -0.53836: g88: 83: ge: 0_0000
5: -1.30930: -0.8788&: -1.3711&: 83: 7a8: 85: 0.0002
&z -0.50173: -0.5689&: -0.12807: 759z 75: [3-H 0_0008

H -1.0003z2: —-0.93808: -0.31705: Te: Te: g0z 0.0003

H -0.55%38: -1.00385: -0.807&e4: 75: Te: 77z 0.0002

PR B =5 L - e - -0.1l8820: -0.50241: -0.50102: 5B: g0z 57: 0.0000

10: 82:2...c...l...C -0_37300: -0_74658: -Z_00151: 56: 56 55: 0.0004



