PEI'PECCMOHHBIE METOABDBI




CTATUCTUUECKUE ITAPAMETPHI OLIEHKI ITPOTHOCTUYECKOI
CITOCOBHOCTHU PETPECCHMOHHBIX MOAEAEI
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= * o
E 40 ‘
o & % *
v
20
0 20 40 60 80 100

2 ';1#1()’ pred,i — y e.\c-p,i)2
RZ=1- .

4?'=1(yexp,i - yexp,i)-

MAE =

Z?=1(ypred,i - yexp,i)z Z?zl | (ypred,i - yex-p,i)|
RMSE =
n n




CTATUCTUUYECKUE ITAPAMETPHI OLTEHKHU ITPOTHOCTHMUYECKOM
CITOCOBHOCTHU PETPECCHMOHHBIX MOAEAEI:
REGRESSION ERROR CHARACTERISTIC (REC) CURVE

1

mean (0.46898)

Percentage of points within the tolerance
Accuracy
o
(6,1

041 —— SVM1 (0.22087)
03l - - SVM2 (0.23462)
) SVM3 (0.27901)
02} PLS (0.24517)
I
0.1} KPLS (0.24517)
0 . - 1 I ! )
0 0.2 0.4 0.6 0.8 1 1.2

Absolute deviation

x™=(y)i2y x€ER' yeER

H{(x,y):loss(f(x;),y;) <€i=1,..,m}
m

acc(e): =

Proceedings of the Twentieth International Conference on Machine Learning (ICML-2003), Washington DC, 2003.



MHOXECTBEHHAA AMHENHAS PETPECCHA

n

f(x,a)=2ajfj(x) a € RN

J=1

MuHnMusupyerca (pyHKIIMOHAA KBaAPAaTa OLINOKU
l
0(ax") = Y (f G @) = y* = IIFa = y|* — min
i=1

aqQ _ _
%(a) =2FT(Fa—y) =0

FTFa =FTy
a=(FTF) " 1FTy

CuHryaspHoe pa3Ao’KeHHe

F=vDUT
vtV =1
Utu =1

-

y \
A

o

N
RSS — Z(yz B ycalc,i
i=1

» x

)2

/

D = diag (2, - y[2n) (A; = 0 co6cTBeHHble 3HaYeHnst Matput, FFTu FTF)
n

1
a =UD"WTy= Z—u-(v-Ty)
j=1\//1_j J\"]




IPEBHEBAA PEIPECCHA

MHOKeCTBEHHAA AUHEWHAA PErPeCCUs
-1
a =UDWTy= Z—uj(v-Ty)
== Ui\Yj

Beeaenune «rpebua» (mrrpada 3a yBeAnmueHrE HOPMBI BECOB)

a=(FTF+1I)"1FTy

n
* _ 1//1]
a =UD*+tDN"1DVTy = Zmuj(vfy)
]:

T — HeOTpULaTeJIbHbIM apaMeTp peryJaspu3anuu

Beanguma T mosxeT OBITB IIOAOOPAHA IIPU IIOMOIIH IIPOIEAYPHI IIEPEKPECTHOTO KOHTPOAA




MuoxecTBEHHAA JIMHENHAA perpeccusd: ISIDA QSPR
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File Tools
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@ Y= A0 « SUMAM) |
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Augmented bonda/sioms || ~ v. a9 « SUMAR) + SUMBIDG]) Nperametereq. [0
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Benson's scheme [ Norm a" oY 16 ers: hET?
All equ. paths [ import SMF [
. Ryi (0001 Rj < 10990 . .
Labelked atoms ¥ NewVSS ’ +Test 9%
[T Get SMF tle only
y Input File (SDFK_L_THF.SDF
Modelling ProperK logK
MASK File: [KL_THE_51 Msk |
Data TEST | Create MASH Edit MASK Save MASH J START | CANCEL
[ Froperty Value MASE
p— p— K logk
« | < [ ¥ > »

Select Dwrectory for Output Fies C YJsers\Admn\DaeskopySIOA_QSPR_2012

http://infochim.u-strasbg.fr/recherche/Download/Download.php
http://vpsolovev.ru/programs/
Varnek A., Solov’ev V. Rev. in Book: lon Exchange and Solvent Extraction, A Series of Advances, 2009, 19, pp. 319-358

Katritzky A.,Dobchev D.,Fara D.,Hur E.,Tamm K.,Kurunczi L.,Karelson M. ,Varnek A.,Solov’ev V. J. Med. Chem., 2006, 49, p. 3305
De Luca A., Horvath D., Marcou G., Solov'ev V., Varnek A. J. Chem. Inf. Model., 2012, 52, pp. 2325-2338




MuoxecTBEHHAA JIMHENHAA perpeccusd: ISIDA QSPR

ton T 9 but n
Y EAiSOF File: G&-L-H20SDF, Cursent MOL: 36 ANl MOLs 168
Fle Edt |Teels ' Ops Search Hel
pens 3 P Do Predcions | Tatle | Aversge
MOL Ecktor
Test E&t Folder DAGA-L-H2O\
Srtor
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Cnang 3 poknaga B.M. ConoBbeBa Ha neTHel

LWIKOoNe-KOHbEPEHUMM MO XEMOUHDOPMATH
KasaHun (2013)

Keé B

Gd3* + L = (Gd*)L

Color depth of atom

Y
\". > ®= 7§ e CA = 2 2 Gij

J=1 A€F,

equilibrium stability constant

logK.,,, =19.2

exp

topological contributions of ligand atoms




UcKyccTBEeHHblIe HEMPOHHDIE CeTH: BMONOrMYECKUA U UCKYCCTBEHHBIN HEMPOH

McKyccTBEHHbIe HelpoHHble cetn (MHC) — matemaTMyeckue mMoAenun, MNOCTPOEHHblE MO MNPUHLMMY
opraHusaumm mn OGYHKUMOHUPOBAHUA OUONOTMYECKUX HEMPOHHbIX CeTen, Moaenupyloline cnocob
06pabOTKM MO3roM KOHKPETHOM 3a4auu.

HenuHeitHaa mogenb HeMpoOHa

[Topor
- b
|
QyHKUUA
X aKTHBALIHH
2
Bxonusle o() | BrixonHo#
Cymmarop Y
m
xm u — w x o
\_ k — kjvijs
CuHanTtryecKue j=1

BECa

Yr = @(ur + by)

V. = Uy + by.

Tpu OCHOBHbIX 31eMeHTa:

* Habop cuMHANCOB WAW CBA3EN, KaXKAablh w3
KOTOpPbIX XapaKTepmn3yeTcs CBOMM BECOM

= CymmaTop CK/NaAblBAaeT BXOAHbIe CUTHanbI,
B3BeLleHHble OTHOCUTE/IbHO COOTBETCTBYHOLLMX
CMHaNCcoB HEMPOHA (NMMHEeNHaa KoMbUHaUMA)

" PyHKUMA aKTUBaL MK orpaHmymBaet
aMnAnTyaAy  BXOAHOTO  CUrHana  (Takxke
Ha3blBaeTcA QyHKLUMEN CxKaTUA)




HeWpoHHble ceTn: MHOroC/I0MHbIN NEPCENnTPOH

MHOrocnoiHbI NepcenTpoH — MHOrOC/A0MHaA
ceTb NPAMOro PacnpPoCTPaHeHUsA, COCToALAA U3
MHOXeCTBa BXOAHbIX Y3/10B, ¢GopmUpylOLUX

BXOAHOM CNOW, OAHOTO WAU HECKONbKMUX Xo
CKPbITbIX C/1I0€B BbIYUCAUTE/NIbHbIX HEUPOHOB U

OAHOro BbIXOAHOrO /oA X,
" HeNpOHbl BXOAHOrO C/NOA COOTBETCTBYHOT X;

Output
layer

OECKPUNTOpaM, HEWMPOHbl BbIXOAHOFO —
NPOrHO3UPYEMbIM  CBOWMCTBAM, HEMUPOHbI
CKPbITOrO C/10A — HEIMHEMHbIM NIATEHTHbIM
nepemeHHbIM

= (O6y4yeHue BbINOAHAETCA MNpU  NOMOLLMU
anroputma o06paTHOroO pacnpPoCTpPaHeHuUn Hidden
OLUNBKM layer

ObyueHune npeanonaraeT gBa NPOXoAa Mo BCEM CNOAM CETU (NpAMOro n obpaTHoro):

" [lpn NPAMOM NPOXOAe BXOAHOM BEKTOP MOAAeTCcA Ha BXOAHOWM C/IOM M CUTHAN pacnpocTpaHAeTcs oT
CNOA K C/IOK0, YTO FEHEPUPYET BbIXOAHOW CUTHaN (MpyU NPAMOM MPOXOAe BCE CUMHANTUYEeCKUe Beca
bUKCMPOBaAHDI).

" Bo Bpems 06paTHOro NPOXOAa OCYLLECTBAAETCA HACTPOMKA CMHANTUYECKMX BecoB  (CpaBHeHue
NMPOrHO3MPYEMOro WM LENEeBOro 3HAa4YeHU CBOMCTBA ANA OLUEHKM 3HAYeHWs OWMOKKM, MUX Pa3HOCTb
(cnrHan ownbkKM) pacnpoctpaHseTca B 06paTHOM HanpasBieHUM)




IMHOrocnouHbIN NEePCEenTPOH: AZAFOPUTM O6pPaTHOro pacnpocTpaHeHuA

o HeiipoHHas
ceTb

——>  OYHKUMOHaNbHbIA CUTHAN

€= = = CurHan ownbkmn
Bbixopa

HeMApPOHHOM CpaBHeHue 3HaueHue
cetm CBOMCTBA
BbluncneHne GpyHKLMOHANBHOIO CUrHANA HA BbIXoAe HEMPOHA

® Peaninzyemoe B BUAE HEMNPEPbLIBHON HENMHENHOM PYHKLMKN OT BXOAHOIO
CUTHaNa M CMHaNTUYEeCKUX BECOB, CBA3AHHbIX C AAaHHbIM HEMPOHOM

[Ba Tnna
BblYNCNEHUN -

HEeMpPOHOB BbluMcneHune OLEeHKM BeKTopa rpagueHTa

* BbluncneHue rpagmeHTa NnoBepxXHOCTU OWMOBKM NO CUHANTUYECKUM BeCam,
CBA3aHHbIM CO BXOAOM AaHHOIO HEﬁpOHa




IMHOrocn0iMHbIN NepCcenTPoH: aAroOpPUTM 0bpaTHOro pacnpocTpaHeHuUs

O6wan sHeprua owmnbKu cetu:

1 o )
E(n) = 5 Z ejz.(n) e; (n) - d‘7 (n) — Y; (n) CUIHaN OWMOKKM BbIXOAHOIO HEMPOHaA j Ha
jec nTepauumn n (CooTBETCTBYIOLWEN N-MYy

N — obuwee yncno obpasos npumepy obyueHna):

TeKyLwiaa cymma KBagpaToB OWMOOK UK 3Heprusa cpeaHeKBagpaTUUHOM OWKN6KKU (PyHKLMA CTOMMOCTH)
no Bcei Bbibopke:

N
1
Ew(n) = & > E(n)
n=1
WUHAyumpoBaHHOe NI0KabHOe None (B3BeleHHan Cymma BCeX CMHaNTMYeCKMX BXOAO0B MJIH0C Nopor):
m
vi(n) = Z wj;(n)y;(n)  m-—obuwee yncno Bxoa0s
=0
®YHKLMOHANbHBIN CUTHan y(n) Ha BbIXoAe HelipoHa j Ha utepauum n:  Y;(n) = ?; (vi(n))

MpumeHeHUe K CMHaNTMYECKOMY BeCy KOPPeKLUUM, NPONopLMOHanbHOM YaCTHO NPOU3BOAHON JE(n)/dw;;(n)
COrnacHo Aenbra-npasuny:

OE(n)

A'wji(n) = —nm rJle 1) — NapameTp CKOPOCTU 0byyeHun

Awji(n) = nY; (n)yi(n)




MHorocnomHbin nepcenTpoH: aJIrOpUTMm 06paTHOI'O pPacnpocTtpaHeHuA
Wi.Wpnp 'U_,'('n) = Zwﬁ(n)yi(n)

_—7

T2 )0 el ic

CeTn nepeaaloTcsa BXOAHbIE BEKTOPA, A1A KaXKA0ro us X2 @
KOTOPbIX NOCNeA0BaTE/IbHO BbIMOIHAETCA NPAMOM U

obpaTHbIN Npoxoabl (nocneaoBaTeNIbHO BbIYNCAAKOTCS
MHAYLMPOBAHHbIE JIOKa/IbHblE NOMA HEMPOHOB) BbIxogHOM curHan HelpoHa j cnosa I:

UHunuyuannsauma

[eHepaumAa cMHANTUYECKMX BECOB M NOPOroBbIX 3Ha4YeHum" X:I-

MpegbasneHne npumepos obyuyeHus

Mpamoi npoxopa ya(' (n) = @;(v;(n)).
Ecnn HeMpoOH HaxoauTCA B NnepBom
CKPbITOM CNo€:

Y7 (n) = z;(n)

Ecnm HeMpOH HaxoauMTCA B BbIXOAHOM
cnoe:

L)
Y5 (n) = 0;(n)
CurHan owmnbKm:

ej(n) = d;(n) - o,(n)

BblunCcAnTb BbIXOA, CETU, BbIMUCAUTD CUTHAN ownbKm

O6paTtHbIN Npoxopa,

KoppeKTupoBKa BeCoB A1A MUHUMU3AL NN OWMNBKM

NocneposaTesibHO BbINONAHUTD I'IpFIMOﬁ n 06paTHbIﬁ npoxoapbl
A0 AOCTUXEHUA KpUutepma oCtaHoBAa




ANnroputm o6paTHOro pacnpocTpaHeHuaA: I0KabHblii rpagueHT

/ Mpad nepegaum curHana ana npou,ec%
06paTHOro pacnpocTpaHeHUsa OWN6KK

8,(n)  @i(vy(n) Awj;(n)=
- -0 ¢e,(n)
wy;(n)
wn) B e E:‘E:g:: Q- i @ B{“p::
n ) yi(n)
¥ N 8 (1)

K T ) e"'l(/

HelpoH j — BbIxoaHOM (M3BeCTeH ¥KenaTesibHbI OTKNUK):

_ OE(n) _ OE(n) e;(n) dy;(n) v;(n))
Sj(n) - _W B 381(”) Jy;(n) Ov; (n) =‘(’ (s )

HenpoH j — ckpbITbii (HE06XOAMMOCTb MAEHTUDMUMPOBATL BKAAA OTAENbHbIX CKPbITbIX
HEMNPOHOB B BEIMUYNHY 06LLEN OLINOKN):

8;(n) = @’ (v;(n)) Z Ok (n)w;(n) (p; (vj(n)) - NpoM3BOAHaA PYHKLMM aKTUBALMM
Z 8k(n)w;j(n) - B3BELEHHAA CyMMa rPa/iUEHTOB,

BbIYMCNAEHHbIX AN HEMPOHOB
cneayloLlero cnos




MHOrocnoiiHbIV NepcenTpoH: aAropuTMm 06paTHOro pacnpocTpaHeHus

Wi..Wp vi(n) = Z‘wji (n)yi(n)

UHunuyuannsauma

[eHepaLMA CMHaNTUYECKMX BECOB M MOPOroBbIX 3HaYEHU x1 4 W (n)

MpegbasneHne npumepos obyuyeHus

CeTn nepeaaloTcsa BXOAHbIE BEKTOPA, A1A KaXKA0ro us
KOTOPbIX NOCNeA0BaTE/IbHO BbIMOIHAETCA NPAMOM U

obpaTHbIN Npoxoabl (nocneaoBaTeNIbHO BbIYNCAAKOTCS
MHAYLMPOBaHHbIE NOKa/bHble NONA HEAPOHOB) BbIXO4HOW curHan HermpoHa j cnos |

Mpamoi npoxopa ya(' (n) = @;(v;(n)).
Ecnn HeMpoOH HaxoauTCA B NnepBom
CKPbITOM CNo€:

Y7 (n) = z;(n)

Ecnm HeMpOH HaxoauMTCA B BbIXOAHOM
cnoe:

L)
Y5 (n) = 0;(n)
CurHan owmnbKm:

ej(n) = d;(n) - o,(n)

BblunCcAnTb BbIXOA, CETU, BbIMUCAUTD CUTHAN ownbKm

O6paTtHbIN Npoxopa,

KoppeKTupoBKa BeCoB A1A MUHUMU3AL NN OWMNBKM

NocneposaTesibHO BbINONAHUTD I'IpFIMOﬁ n 06paTHbIﬁ npoxoapbl
A0 AOCTUXEHUA KpUutepma oCtaHoBAa




Perpeccrsa METOIIA OIIOPHBIX BEKTOPOB

d=fx)+9 {(x, dDYL,
y = z Wi @j(x) = WT(P(x)
j=0

N
1
Remp = NZ L.(d;,y;)  npuycnosum w? < ¢,
i=1

BeegeHue g-HeuyBCTBMTENbHOMN OYyHKUMKM noTepb: L(d,y) = |d — y|

ld—y|—epnald—y|=>¢
0 B ocTaJIbHBIX CIy4Yadx

Linear g-insensitive loss Quadratic g-insensitive loss
 Loss function , Loss function

Le(d,y)= {

value value
\ / —> —>
- e Errorin -€ e Errorin
approximation approximation
Mean Squared Error Mean Linear Error

. Loss function » Loss function
value value

A

Ny

> —>
-€ g frrorin £ g Errorin
approximation approximation




Perpeccra MeToma, OIIOPHBIX BEKTOPOB

N
min%wTW +C (Z(gi + E{‘))

y,—(w-x+b)se+¢,

y —(W-X+b)=—£—&

G-
[

ELE =0

1




CJry4yarHBble IIPOIIECCH

Ciry4arHb1Y IIPOIIECC - MHIOEKCHUPOBAHHOE MHOMECTBO CIYIaMHbIX BEJIMYUH

$(w) = e (w)|t €T}

Ecoim T c R, a mepeMeHHas t acCOIIMMPOBAJIACh CO BPEMEHEM, TO CJIYUYAMHBIM IIPOIIECC YIOOOHO
IIPENCTABIATDL KaK CIIYUIAMHYIO0 BEJIMUKNHY, ABJIAIONTYIOCA (OYHKIIUEH OT BDEMEHH

Ecau T € R%, CaydyadHBIA IIPOIIECC MOMET OBlTh IIPEICTABJIEH KaK CJIyJardHasd BEJIMYMUHA,
MEHAIOMAACA B IIPOCTPAHCTBE M O0bIYHO Ha3b1BAETCA CILYYAMHBIM II0JIEM

CJry4YaXHb1N IIPOILIECC HAaShlBAETCH CTAIITMOHAPDHBIM, ECJIX BCE €I'0 BEPOATHOCTHBIE XaPaAKTEPHUCTHKHI
He 83aBUCAT OT BPeMeHHU (CTaIlMOHaPHBIN B YSKOM CMBbICJIE),

Prt,... 1 (x1> s 7xn) - pt1+T,-o-,tn+T(x17 s >xn)

H Ha3blBaE€TCA CTALIHOHAPHBIM B IITKIPOKOM CMBICJIE€, €CJIN MaTeMaTHYECKOE O IAaHNE 1 THCIIEPCHUA
HMEIOT ITIOCTOSAHHB1E SHAYEHHUA




output, f(x)

MOIEJbL KOTOPOTO,
pacipeneJsieHre Bcer (PYHKIINU

I'ayccoBcrue riporecerhl (Gaussian Processes) B samauax

perpeccuu

CJIy4yalHbBIM IIPOIIECC, BCE KOHEUYHOMEPHBbIE PACIPEIEJIEHUA KOTOPOr'0 HOPMAJILHBIE, BEPOATHOCTHAS

3aIa U

s ATmrpoxcuMaIia QYHKIIITHA
+» OnpeneJieHrEe DOBEPUTEJILHOI'O MHTEPBAJIA (CTEIIEHDb TOYHOCTH IIPENCKA3aHNUA SHAUEHUA QYHKIINN B

KOHKPETHOM! TOYKE X)

f(x) ~ GP(m(x), k(x,

m(x) = E[f(x)],

k(x, x') = E[(f(x) — m(x))(f(x’) — m(x’))] - KOBapMaLUMOHHaA GyHKLMA

x’))

- MatemaTtunyeckoe oxunaaHue GyHKUMM NPUY 3a4aHHbIX 3HAYEHUAX B TOUYKaxX 06ydatoLelt BbIBOPKM

<

x
s
. =
s =
. a
8
° =
\d| o
5

MOIEJIUPYET pacOpelesieHne QYHKIHNHA: pacCIpemesieHMe B KaXIOM TOYKe,

2
1 b
0
-1
_2\
-5 0
input, x

covariance function | expression
constant 0[2)

: D 2 /
linear D a1 O4TdTy
polynomial (x-x'+ad)P

squared exponential

Matérn
exponential

~-exponential
rational quadratic

neural network

2% " nx

V/(1+42%T £%) (1+2%/T X')

)

C. E. Rasmussen & C. K. I. Williams, Gaussian Processes for Machine Learning, the MIT Press, 2006




I'ayccoBcrue riporecerhl (Gaussian Processes) B samauax
perpeccuu

HToroBad allIPOKCHUMAIINA — B3BEIIEHHAA CyMMa, OT KOBAPHAIIMOHHBIX OYHKIINHT, TIE

p=kcC 't
0 =Clx,x) —k'C 'k =s* —K'C 'k,

SR- IUCTIEPCHUA CIIYIAMHOI0 IIOJIA

I'paduueckad BEpOATHOCTHAA Monesib (Graphical Model) rayCcCoOBCKUX IIPOIIECCOB

Observations

Gaussian field

Inputs

C. E. Rasmussen & C. K. I. Williams, Gaussian Processes for Machine Learning, the MIT Press, 2006



Semi-supervised Gaussian Process for Automated Enzyme
Search

Metabolic
/:\W Query Space

Chassis
organism

Pathway

representation ' Reaction signature I candidate

}

[ Feature selection ] [ Feature selection ]

~
N

A ‘/

Cluster dataset/ |—>
Train cluster model .
Enzyme selection

for pathway design

Target

DESIGN
Combine classifiers product

2 o
< N
k — X & /

OTneyaTku, xapakTepusyowme peakuMOoHHbIe LEHTPbI

"""""""""" D -1 [CI([HI[HI[CI[O]) [HI(IC]) [C] [H]

“ D -1 [O([H][C]) [HI([O]) [O] [H]
. 0 -1 [C)([CI[C]=[0]) [0)(=[C]) [C] [O]
L~ €2 1ICKICICIion HIIC] [H]

Mellor et al Semi-supervised Gaussian Process for Automated Enzyme Search ACS Synth. Biol. 2016, 5, 518-528




[lononHuTenbHaa pekomeHayemas auTepartypa

Quantitative Correlation of Physical and Chemical Properties with Chemical Structure: Utility for
Prediction
Alan R. Katritzky, Minati Kuanar, Svetoslav Slavov, C. Dennis Hall, Mati Karelson, liris Kahn, and

Dimitar A. Dobchev
Chemical Reviews 2010 110 (10), 5714-5789
DOI: 10.1021/cr900238d

Machine Learning Methods for Property Prediction in Chemoinformatics: Quo Vadis?
Alexandre Varnek and Igor Baskin

Journal of Chemical Information and Modeling 2012 52 (6), 1413-1437

DOI: 10.1021/ci200409x
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OHnanH-pecypcbl

S Onlinic chemical database

with modeling cavironment

Home - Database~ Models~

Welcome to OCHEM! Your possible actions Check out the properties available on OCHEM
OCHEM contains 750525 experimental records for about 436 properties collected from 5577 sources

Point Iegf’ow‘_logBB -

IC 50 PappLCaco -2

E e OCE
Search chemical and blologlcal data:
experimentally measured, published and
exposed to public access by our users.

s LOgD  ceiewr o S = logPI(+)

Logl{cil) Logt (pissma

Papp(MDCK) -~

Oral absorption LIC 50 (1m0,
' Plasma protem blndlng

Uplo a
Here yi pload your data into OCHEM
from files, e.g. Excel sheets and SDF files
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Create QSAR models plC50 %HumanFA Human IA Human FA ELogD fraction unbound (fu) fraction ioniz VDss =
Build QSAR models forpredlctlons of LogICSO Cgut/Cplasma  CoweCoissma  APow  APsw iwomw LogPl woPswiey wrsw BBB permeabnity eomenmumsn s Acute Aquatic Toxicity — to delete
chemical properties. The models can be Pestyumen sy L OQIK LogRBA Water solubilit
based on the experimental data published —— ogroa 9 o modu|at ion CYP450 reaction Vapor Pressure dallyy
in our database. E050 aquatic NOEC aquatic e 150 sqUslle | (S50 aquaﬂc |Og(|GC50 1) Lowest Effect Level Henrys law constant
mREA EC50 EROD induction LC 50 (Eadrsac

ation factor

Use available els

Apply one of the available models to predict
property you are interested in for your set of
compounds.
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Check our video tutorials to know more

about the OCHEM features. = Critical micelle concentration (CMC)
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Wikipedia
Check the OCHEM Wikipedia
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Online CHemical Modeling (OCHEM) - nHdOpPMaALMOHHBIN U BbIYMUCAUTENBHbBIN Pecypc, No3BoAAOWMNI paboTaTb
yepe3 Web-uHtepdeinc ¢ 6a30M AaHHbIX MO OPraHUYECKMM COEAMHEHUAM U UX CBOMCTBAM, NMOMOHATbL ee,
OCYLLECTBNATL B Hel NOUCK M PopmMMpPoBaTb BbIOOPKM, paccyMTbiBaTb LWMPOKUA HAbOp MONEKYASPHbIX
AECKPUNTOPOB, CTPOUTb KOJIMYECTBEHHbIE MOAENN CTPYKTYPa-CBOMCTBO M NPUMEHATb UX AR NPOrHO3UPOBAHUA

CBOWMCTB HOBbIX COEANHEHUMN.
A http://ochem.eu/home/show.do




OHNauH-pecypcbl

l HOME MY BENCH DATASET MODELING

PREDICTION | CECCR BASE

ACCELERATING CHEMICAL GENOMICS RESEARCH BY
CHEMINFORMATICS

Chembench is a free portal that enables researchers to mine available chemical and
biological data. Chembench can help researchers rationally design or select new
compounds or compound libraries with significantly enhanced hit rates in screening
experiments

It provides cheminformatics research support to molecular modelers, medicinal chemists
and quantitative biologists by integrating robust model builders, property and activity
predictors, virtual libraries of available chemicals with predicted biological and drug-like
properties, and special tools for chemical library design. Chembench was initially developed
to support researchers in the Molecular Libraries Probe Production Centers Network
(MLPCN) and the Chemical Synthesis Centers

Please cite this website using the following URL: http://chembench.mml.unc.edu

The Carolina Cheminformatics Workbench (Chembench) is developed by the Carolina
Exploratory Center for Cheminformatics Research (CECCR) with the support of the
National Institutes of Health (grants P20HG003898 and R01GMO066940) and the
Environmental Protection Agency (RD83382501 and RD832720). This website has been
developed using grants from the EPA and NIH. Therefore Chembench adheres to their
required terms of use

Please login

Username
Password:

Or, login as a guest

Forget your password? click here

New Users
Please register here

Help & Links

Chembench Overview
Chembench Workflows & Methodology
Links to More Cheminformatics Tools

Statistics

Visitors: 344967

Users: 567

Jobs completed: 21188

Compute time used: 23.799 years
Current Users: 6

Running Jobs: 99

http://chembench.mml.unc.edu/




IIporpaMMHEOE 00eCIIeUeHMe, OCHOBAHHOE Ha IIPHUHITUIIE
IIOTOYHOM 00pabOTKH TaHHBbIX

= KNIME

https://www.knime.org/

= Orange

http://orange.biolab.si/

= Tanagra
http://eric.univ-lyon2.fr/~ricco/tanagra/
= Taverna

http://www.taverna.org.uk/

= BELKI

http://elki.dbs.ifi.lmu.de/




METOADBI OTBOPA AECKPUIITOPOB (ITIEPEMEHHDbIX)




ITporsaTure pasMepHocTH (Curse of dimensionality)

HeobX0omMOEe UYHCJIO TIPUMEPOB (IJIA MOCTHMKEHMSA TOM e TOYHOCTH) PACTET
9K CIIOHEHITHAJILHO C YHCJIOM IIEPEMEHHBIX

Ha mmpaxTHKe: YHCJIO 0Oy UaIONINX IIPUMEPOB (DUKCHUPOBAHO

BosMOEHEB1E ITPOOJIEMBI:

TPy ODOEeMKOCTE BHIUMCJIEHUE

VBeJIMUYeHNEe KOJIUUYECTBA, II[yMOB

TOYHOCTE METOIA MOMKET YMEHBIIATLCA OJIA OOJIBIIOT0 KOJIMIYECTBA TECKPHUIITOPOB

Predictive Error

O I' L) l, T Ll ‘ v Ll L L ‘ T L) v v ‘ T Ll L L ‘ v L L) L ]
0 ‘ Dimensionality (number of features)

BosMOMKEHOE pelleHne: 0TO0p IePeMEeHHBIX




OToop ntepeMerHBIX (Feature Subset Selection)

Heo6xX0oHuMO OIIPEIEIJINTD:
= KpUTepH OLIEHKH KaYeCcTBa Habopa TeCKPHUIITOPOB (scoring function)

= CTpaTerud IIOKCKa HO,]IHaﬁOpa, OJECKPHIITOPOB

. J

RN

MeToIb1 oTHOPA
IIePEeMEHHbIX

N S

RN

RN

MeTonb1-pHUIBTPEL:
Unsupervised Feature
Selection, ReliefF

N S

RN

BiiosteHHBblEe METOIb1
(Embedded
Methods):LASSO, Decision
Trees

N S

MeTonb1-060JI0UKH L
(wrappers): Genetic
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OTbop nepemerHbIX (Feature Subset Selection): ®uabTPHI

/Xa,paRTeprle OCOOEHHOCTH: )
2 OOBIYHO MCIIOJIL3YEOTCS B KAUECTBE IIAra, IIPSIBAPUTEIILEOM 00pabOTHI
" OTJIMYIAIOTCA BbICOKMM ObICTPOIEHCTBIIEM
" IIb1TaroTCa a-priori BbIABUTE NECKPUIITOPBL, CONEPMHKAIIME ITOJIESHYE0 MHGPOPMALEO

- J

/ HawmboJree pacIIpoCTPaHEHHb1E THIIb: \

* PUIBLTPHl, OCHOBAHHDBIE HA, KOPPEJIAIINHI
» dUaIBTPHl, OCHOBaHHBIE Ha  Teopum  wumHGPOpMammy  (PACCUHTHIBAIOT

BapHUATHUBHOCThE MOJIEKYJIAPHBIX IEeCKPHUIITOPOB). IlpemcraBuTeJsiu: Shannon

\Entropy Filter /




OT6op nepeMeHHbIX (DPUIBLTPHL): HESABUCHUMBIH IIPAMOM OTOOPD
(Unsupervised Forward Selection)

1 Bp106paTh IBE IIEPEMEHHBIE C HAMMEHBIIMM K09 OHUIIMEHTOM KOPPEJIAIINY MEK LY HIMU

2 OTOPOCHUTE IIEpEeMEHHBIE, IJIA KOTOPBIX KOSMPUITHEHT KOPPEJIAIINH C OTOOPAHEBIMK
IIPEBBIIIAET 33, 0aHHOE IIOPOI'0BOE SHaUEHUE I'sqQmax

3 Bp16paTh CJEIYIOUIYIO IIEPEMEHHYIO C HAMMEHBIIMM K09 PUITHEHTOM KOPPEJIAIIHNH C YiKe
OTOOpPaHHBbIMH

4 TIOBTOPHTD IIAT &

5 IIOBTOPATH IIaru 3 - 4 IOKAa BCE TIEPEMEHHbB1E He Oy IyT BbIOPAHBb] HJIM OTOPOIIEHBL

D. C. Whitley, M.G. Ford and D. J. Livingstone Unsupervised forward selection: a method for eliminating redundant variables.
dJ. Chem. Inf. Comp. Sci., 2000, 40, 1160-1168




OTb6op mepemenublx (Feature Subset Selection): meTombI-

0O0JIOUKH

/Xa,paRTeprle 0COBEHHOCTH:

IIPOLIE LYy POH IIEPEKPECTHOI'O KOHTPOJIA
* MeTonbl-0060JIOUKH YHUBEPCAJILED] ¥ IIPOCTh1
= HemnmocTaToK: BpeMA3aTPaTHOCTD

\_

*» TIpOrHOCTHYECKAS CIIOCOOHOCTE OIIEHHMBAETCA Ha OMMHOYHOM TECTOBOM BbHIOOPKE MJIH

\

J

/ IIpencraBuUTEIIH:

» TIpomemyphl IPAMOIO ¥ 06PaTHOIO 0TOOPA IEPEMEHHBIX
» ['eHETHYECKME aJITOPUTMBL

= MeTox MYPaBbHHB1X KOJIOHUH

~




[eHeTUYEeCKUiA aNropuT™™m

lenemuyeckuli anzopumm (John Holland 1975 "penpoayKTUBHbIM
nnaH XonnaHaa')

anropuTM ONTUMM3AUMU U MOALENNPOBAHUA MYTEM CAYy4YaMHOro
nogbopa, KOMOMHMPOBAHMA M BapMaLMM MCKOMbIX NapamMeTpoB C
NCNONb30BaHMEM MexXaHU3MOB €CTeCTBEHHOIO oTtbopa,
HAaNOMMHAKOLWMX BMONOTNYECKYHO SBONIOLUIO:

= HacnepgosaHuA
=  MyTtauumu

= Ot60p

= [lepeKkpéct

OCHOBGH HA 2 npuHyuUnax:

=  “BbIMBaeT Hanbonee npmcnocobaeHHbIN”
= “TeHeTnyeckas pa3HOpPOAHOCTL”




[eHeTHMYecKuit anroputm

* [eHeTMYeCcKMn anropuTm CcTapTyeT Cco CAyvanHoro Habopa WHnumanusauus
peweHnn  (NepemeHHble,  XapaKTepusylolwme  peLleHue, nonynauum
npeacTaBNeHbl B BUAE [EHOB B XPOMOCOME, XPOMOCOMbI
dopmupytot nonynaumio). Ana XPOMOCOMbI MoryT
MCnonb3oBaTbCA Nt0bble 0603HaYeHUs (Yncna, CMMBOAbI), HO Ha Bbluncnenue pyHKumim
NPaKTUKe Yallle UCNo/b3ylTCA BUHAPHbIE npucnoco6aeHHOCTH

0 BN B
OT60p pelueHui

= Kaxpgoe peweHune XapaKTepuayeTca byHKUMeN

npucnocobneHHocTH (fitness  function): MaKCUManbHoe

3HayeHne GYHKLMN COOTBETCTBYET NyyllEMY PELUEHUIO

NMpumeHeHMe onepaTopos

" Ha ocHOBe 3HayeHua 3Ton GYHKUMKW, OTOMpatoTCA pelueHun-
«poauTenu»  ANnAa  reHepauuu  caenylowero  NOKOeHUA,
ABNAOWEroca KoMbWHaumen AByX «pPOAUTENbCKUX» pPeLleHUN.
[nsa HUX TaKKe BblMMCNAETCA 3HayYeHWe NpucnocobneHHoCTH, m
3aTeM NpoOM3BOAUTCA OTOOP («Cenekuma») Ny4ywux pelleHui B
cneaytouiee NoKosneHue.

BbluncneHune GpyHKUmni
npucnocobaeHHOCTH

OT160p pelieHunii B 6yayuiyio
nonynauuio

= KpuTeprem oCTaHOBA aNropuTmMa MoryT BbITb:

°  HaxoxaeHwe  rnobanbHoro, AnMB6O  NOKaNbHOro

pelleHns; /
°  MCYeprnaHWe uUCia MOKONEHWW, OTNYLEHHbIX Ha NCnoBUA OCTaHOBa
3BO/IOLMIO;

° ncyepnaHme spemeHun, oTnyweHHoro Ha asolouunio.

PeweHue HaliaeHoO




[EHETUYECKUIA aNTOPUTM: ONEPATOPb

[Ba poautens GopMUpPYIOT ABa HOBbLIX PeELLEeHMUA

Single point crossover

9

W

In
:

Two points crossover

9

CnyblaﬁHoe M3IMEHEHUE TEHA B XpPOMOCOoMeE

|

;

> L1




[eHeTUYEeCKUiA anropuTm: oTOop peLueHui

[MpuHUMN pyneTru:

naowasb cermeHTa Koneca PYyNeTKu,
COMOCTaB/IEHHOrO KOHKPETHOM XPOMOCOME,
nponopunoHanbHa BeAUYNHE €€ OTHOCUTE/IbHOM
dYyHKUMM npucnocobneHHocTU. B aaHHOM cTpaTernu
CHavana onpeaenstoTcs npucnocobneHHoCTH
ocobeit B nonynAaumMu. 3aTtem CO34AETCA HeKoe
nogobue KpyroBom AmarpaMmbl, CEKTOPA KOTOPOW
paspatotca ocobsam, npuyem, yem Honbue
npmMcnocobneHHoCTb Yy ocobu, Tem bonblue y Hee
CeKTop.

/ Padn &

MpuHUMN TypHUPA:

(tournament selection) peanunsyetr n
TYPHMPOB, 4TOObI BbIOpaTb N ocobeir.
Kaxkaplh TYpHUP NOCcTpoeH Ha Bblbopke k
3N1eMEHTOB M3 nonynaummn, M Bblbopa
Nydwen ocobwm cpegm Hux. Hambonee
pacnpocTpaHeH TypHUpHbIN oTbop ¢ k=2.




[eHeTUYeCKni anropuTm

=% Lewis Carroll

g#-- Alice in Wonderland
"'H—‘*A Alice: Would you tell
I me, please, which
way | ought to walk
from here?
That depends a good deal on
where you want to get to.
Alice: | don‘t much care where -.
Cat: Then it doesn‘t matter which
way you walk.
Alice: - as long as | get somewhere.
Cat: Oh, you‘re sure to do that, if

you only walk long enough.

o

Cnaiig u3 nekunii Xotoro KybunHbu




Genetics of superionic conductivity in lithium lanthanum titanates

Perovskites: ABO;

A site ions alkaline-earth or rare-earth
elements (12-fold coordinated)

B site cations (6-fold coordinated)

Lay3.,Lis,TiO; (LLTO)

O4 window position

t:ytich -:'J ? ‘:"J v JJJ QRIRP— A1 — |

Q—%—%—M
“J ‘JJ * JJJ T ?I—La-rich Iayer.
v_ i}i‘_&{‘% A2 — La-poor layer

2[ Vil + [Liy ] = [Laj ]
LaRlch*v)%'}JJ% JJLb
Layer a

.O OTi OA-sites: LaA, Liy or Vy

Jay, E. E., M. J. D. Rushton, et al. (2015). "Genetics of superionic conductivity in lithium lanthanum titanates." Physical Chemistry
Chemical Physics 17(1): 178-183.
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Genetics of superionic conductivity in lithium lanthanum titanates

|. Initialisation of Genome

La Sub-Lattice

Evolution Loop

»2. Selection «
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b) Individual Atom Swaps

8
cC=0 @95

a) Entire Layer Swaps

Nogacnoit nanTaHa: 14 cnoés, 196 caiiTos B Kaxkaom (obpasosaH La, Liy n V, )
Monynauna skatoyaeT 100 cnyyaliHbIM 06pa3om creHepUpPOBaHHbIX KOHPUTrypaumi

O/
0’0

Lenb: HalTU KOHGUrypauuo, COOTBETCTBYIOLLYIO BE/IMYMHE MPOBOAMMOCTM MO NUTUIO, B KayecTse
KpuTepua ana otbopa pelleHui VICI'IOJ1b3yeTCFI cpeaHee KBaapaTuyHoe cmelleHne (Mean Squared
Displacement)

Z(rn

nl

MSD = ((z — z0)?) = ~ 2,(0))?




Genetics of superionic conductivity in lithium lanthanum titanates
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A comparison of Li conductivity produced in this work
against other simulated and experimental literature values. The
simulation values are for LLTO with $=0.2, values are given for the

original potential model with random layering (.) original
potentials with GA optimised structures and random layering (I,
original potentials with GA optimised structure and rich-poor
layering (@) and finally GA optimization, rich-poor layering and the
potentials derived for this work (A). Experimental values taken
from literature are as follows: Salkus et al.” (O, Katsumata et al®
for x = 0.066 (V). Hirakuri ef al.** (¥%). for x = 0.066.
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OTb6op nepemenHbIX (Feature Subset Selection): BIomeHHb1E

METOIb1

ﬁ{apa}cfrepﬂble 0COBEHHOCTH: \

. CoBMEIIIEHD] C KOHKPETHOM 00y IaIOMIe MAITHHOM

. He TpebyroT pasmeJieHMs MCXOOHOTO Habopa ITaHHBIX Ha OCHOBHYIO (learning set) u
BCIIOMOTaTEeJIbHYIO (tuning set) Bb100pKU

. OT60p MepEeMEHHBIX OCYIIECTBJISETCA HEIIOCPEOCTBEHHO B IIPOIIECCE OOYUEHUA B HE MOMKET
Ob1TH OTIEJICH

. CII0COOHB1 IIOJIyYHUTh DpPEIIeHHEe 61:.10Tpee, geM MeTO,D;bl-O6OJIOIIKI/I 3a CUEeT OTCYTCTBHSA

\ mepebopa MHOTOUMCJIEHHBIX KOMOMHAIIUH IIaPaMETPOB /

IIpenmcraBuTeIN:

» JlepeBbA PEIIEHUN
* PeKypCHBHOE UCKJIIOUEHME IlepeMeHHbIX (Recursive Feature Elimination)
= LASSO

~
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