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CeMMHap Nno AOKUHIYy
WIiFi - rsmu2 or rsmu5
25 OKTHGPH, 17:30, Password — 1q2w3e4r

ayn.113 kad. 6monHdbopmMmaTukm

Hoxkmanguyuk: CMUupHOB AXC. 1p.3.3.21 - opraHu-
3a1usl OJOKMHTra Ha kisacrtepe hadoop




OrnpeneneHue

MoJ1iekyJIapHBIN JOKWUHT — 3TO pacyeT
B3aMIMOJEVICTBUS HU3KOMOJIEKYIJIIPHOTO
BEIIECTBA C aKTMBHBIM LIEHTPOM O€JIKa U
[peacKa3aHue SHEPreTUYECKU BhITOJHOU
KOH(MOPMALIMU HU3KOMOJIEKYJISIPHOTO BEILIECTBA
B 9TOM aKTHBHOM ILI€HTDE.
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Tunel mporpamm

Software Type Features

MOE Commercial Correction of residue issues, structure clean-up, charge assignment based
of several forceficlds, protein minimization and binding site prediction.

Maestro Academic/Commercial Correction of residue issues, clean-up, chargeassig)
assignment, loop remodeling’, binding site prediction.”

YASARA Academic/Commercial Correction of residues, binding site analysis, contact analysis, loop
remodeling*, charge assignment®, protein minimization* and hydrogen
bonds optimization.*

Lead Finder Commercial Structure optimization, charge assignment, rotamer selection

RosettaLigand Academic Structure optimization, charge assignment, rotamer selection, loop
optimization.

BALLView Academic Protein minimization and charge assignment.

DeepView Academic Protein optimization, loop remodeling and binding site analysis.

Vega ZZ Academic Correction of residue issues, structure clean-up, charge assignment
(forcefield/gasteiger), pirical charges and protein minimization.

SPORES Academic Structure preparation, geometry optimization, connectivity correction and
tautomer assignment.

UCSF Chimera Academic Structure clean-up, charge assignment, loop remodeling, protein
minimization.

Autodock Tools Academic Structure clean-up, charge assignment (Gasteiger), rotamer selection and
binding site prediction.

Openbabel Open source Charge assignment, multiple file formats supported, file conversion.

Name Search algorithm Type References
AUTODOCK4 Lamarckian genctic Academic Morris et al., 2009
algorithm

DOCK Shape matching Academic Allen et al., 2015

OEDOCKING Shape matching Academic Kelley. Brown, Warren & Muchmore, 2015;
Mcgann, 2011

FLEKSY Ensemble-based Commercial Nabuurs, Wagener & De Vlieg, 2007; Wagener,
De Vlieg & Nabuurs, 2012

SWISSDOCK Evolutionary optimization | Academic A. Grosdidier, Zocte & Michielin, 2011

GOLD Genetic algorithm Commercial Jones, Willett, Glen, Leach & Taylor, 1997

GLIDE Hybrid Commercial Friesner et al.. 2004

VINA Local optimization Academic Trott & Olson, 2009

RDOCK Hybrid Academic Ruiz-Carmona et al., 2014

LEDOCK Simulated ling Academi Unzue et al., 2016

PLANTS Ant colony optimization Academic Korb, Stiitzle & Exner, 2009

HADDOCK Hybrid Academic Domingucz, Boclens & Bonvin, 2003

SURFLEX-DOCK Shape matching Commercial Spitzer & Jain, 2012

MOE Hybrid Commercial Vilar, Cozza & Moro, 2008

FLEXX Shape matching Commercial Kramer, Rarey & Lengauer, 1999

FITTED Hybrid Commercial Corbeil & Moitessier, 2009; De Cesco, Kurian,
Dufresne, Mittermaier & Moitessier, 2017;
Englebi & Moitessier, 2009: Moitessier ef
al., 2016

LIGANDFIT Shape matching Commercial Venkatachalam, Jiang, Oldfield & Waldman, 2003

ICM Hybrid Commercial Neves, Totrov & Abagyan, 2012

IGEMDOCK Evolutionary algorithm Academic Yang & Chen, 2004

Table I of softy il for protein-ligand docking and their search algorithm.

¥ Presented as illustrative software, due to well-known capabilities or ease of use; for other applications of general use please refer to Prieto-

Martinez & Medina-Franco, 2018 *These features require commercial licensing.

Table lil. Software used for protein and ligand preparation.”

Prieto-Martinez FD, Arciniega M, Medina-Franco JL. Molecular docking: current advances and
challenges. TIP Rev Esp Cienc Quim Biol. 2018;21(Suppl: 1):65-87.
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Kak HanTn Hy>XXHYI0 KOHdbopMaLuio?
Kak NoHATb, YTO OHa nyywiaa?



ANropuUTMbI
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Bribop
“nawvamneit”
XPOMOCOMBE

KOHIE1]

CpaBHMBAIOT MO TakK
Ha3bIBAeEMOW OLleHMBAIOLLEN

doyHKUMK

Estinated Free Energy of Binding
Estimated Inhibition Constant, K1

(1) Final Intemolecular Energy
vdi + Hbond + desolv Enerqy
Electrostatic Enerqy

(2) Final Total Internal Energy

(3) Torsional Free Energy

(4) Unbound System's Energy

-10.57 keal/mal [=(1)+(2)+(3)-(4)]
17,79 nM (nanomolar) [Temperature = 298.15 K]

-11.77 keal/mol
-11.74 keal/mol
-0.03 keal/mol
-0.82 keal/mol
+1,49 keal/mol
-0.53 kcal/mol



DTO BCE 3aMeyYaTeibHO

HO KAK ITPEJICTABUTE BEJIOK
TAK, YTOBbI KOMIIBIOTEP
[TOHAJ, YTO DTO BEJOK? ITA U
EIIIE HAM YTO-TO ITOCYUTAJI?
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dDopmartsl npeicTaBJIeHNS
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X-RAY CRYSTALLOGRAPHIC DETERMINATION OF A COLLAGEN-LIKE
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(GopMaT TEKCTOBOTO (pania
OTIMCAHUE TPEXMEPHBIX CTPYKTYP
MOJIEKYJI , IPOBeZeHHbIE B Protein
Data Bank . PDB ¢popmar
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3aJaHMsl, & TAK)KE ATOMHYIO CBSI3b.
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Kak onmceiBaetcs atoM B pdb

COLUMNS DATA TYPE FIELD DEFINITION
1 6 Record name "ATOM "
7-11 Integer serial Atom serial number.
13 - 16 Atom name Atom name.
17 Character altLoc Alternate location indicator.
18 - 20 Residue name resName Residue name.
22 Character chainID Chain identifier.
23 - 26 Integer resSeq Residue sequence number.
27 AChar iCode Code for insertion of residues.
31 - 38 Real(8.3) X Orthogonal coordinates for X in Angstroms.
39 - 46 Real(8.3) y Orthogonal coordinates for Y in Angstroms.
47 - 54 Real(8.3) z Orthogonal coordinates for 2 in Angstroms.
55 = 60 Real(6.2) occupancy Occupancy.
61 - 66 Real(6.2) tempFactor Temperature factor.
77 - 18 LString(2) element Element symbol, right-justified.
79 - 80 LString(2) charge Charge on the atom.
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www.rcsb.org CocrossHue Ha 24.09.2020 21:50 UTC+3

Molecular Type X-ray|: NMR EM Multiple methods Neutron Other  Total
Protein (only) 132623 11464 4014 160 67 32 148360
Other 6009 92 467 6 0 4 8578
Protein/NA 7035 265 1425 3 0 0 8798

Nucleic acid (only) 2093 1302 47

o

Total 149760 13123 9953 175 69 37 169117



AutoDock

AutoDockTools
Version 1.5.6 Sep_17_14

—_ 4 ) Stefano Fori

() 1993-2011 Molecular Graphics Laboratory, The Scripps Research Institute
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OrnpeneseHue

KnacTtep — rpynna kKomnboTepoB, 00begNHEHHbLIX BbICOKOCKOPOCTHbLIMM
KaHanamu cBs13u, npeacTaBnAoLLas C TOYKU 3peHUS Nonb3oBaTens eanHbIN
annapaTHbIN pecypc.

KnacTep - cnabo cesizaHHasi COBOKYNHOCTb HECKOSbKUX BbIYUCIINTENBHbIX
cucTem, paboTatoLLnx COBMECTHO ANs BbINOHEHUSA ODLLMX MPUNOXKEHUN,
npeacTasnAloLWKMXCA NoNb30oBaTeNto egMHON CUCTEMOMN.

Knactep — ato

Pa3HOBMOHOCTL NapanseribHon Unn pacnpenerneHHon CUCTEMbI, KOTopas:
COCTOMT N3 HECKOJTbKNX CBA3AHHbIX MeXay cOO0M KOMMNbIOTEPOB;
NCNONb3yeTcs Kak eanHbIN, YHUPULMPOBAHHbLIN KOMIMbIOTEPHbLIN PECYPCH.



YT0 X0oueTcs Y10 ecTh

OrJIsTHUTECH BOKPYT X

TexHuku paboTaroT ¢ 607bMKM Linux K1acTepom
B XEMHUIIKOM TEXHUYECKOM YHUBEPCUTETE,
['epmanus



Hadoop iR

e Hadoop — npoekT ¢poHpa Apache Software
Foundation, cBOOOIHO
PaCpOCTPAHSIEMBIY HAOOD YTUJIUT, OUOJINOTEK U DPEVIMB
OPK [JIs1 pa3pab0TKU U BBIIIOJIHEHUS PACTIPEIETIEHHBIX
IporpaMMm, paboTaromyx Ha KJIacTepax u3 COTEH U ThICSY
y3J10B. Pa3zpaboTaH Ha Java B paMKaxX BbIYMCIUTEIBHON
napaaurmbl MapReduce, COTIaCHO KOTOPOU IPUJIOKEHUE
pasfesiaeTcsa Ha 60JIbIIOE KOJIMYECTBO OMHAKOBBIX
3JIEMEHTAPHBIX 33JIaHUI, BBITIOJIHUMBIX HA y3JIaxX KjacTtepa
1 €CTECTBEHHBIM 00PAa30M CBOJVMbBIX B KOHEYHbBIN
pE€3yJIbTAaT.




MapReduce

COMBINE PARTITION REDUCE




Apxutekrtypa knacrepa Hadoop

High Level Architecture of Hadoop

MapReduce layer

HDFS layer

Master Node Slave Node Slave Node
TaskTracker TaskTracker I! TaskTracker
/' e
=
JobTracker
..............................................................
NameNode
\N
| me i
DataNode DataNode |} DataNode |:
i

d) Data
Flair

Master Node

NameNode

Resource
Manager

Slave Node Slave Node Slave Node Slave Node

Node Manager Node Manager Node Manager Node Manager
oozl

https://data-flair.training/blogs/hadoop-
architecture/
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/user/hduser, 4an3_atp_mg.pdbgt, , STOCK1S-00003.

/user/hduser, 4an3_atp_mg.pdbgt, , STOCK15-00004

/user/hduser, 4an3_atp_mg.pdbgt, , STOCK15-00005.
/usez/hduser,4an3_acp_mg.pdch,,STOCKlS—00007.
/user/hduser,4an3_atp_mg.pdbqt,,STOCKlS—OOOOS.
/user/hduser,4an3_atp_mg.pdbqt,,STOCKlS—OOOOS.
/user/hduser, 4an3_atp_mg.pdbgt, , STOCK1S-00010.
/user/hduser, 4an3_atp_mg.pdbgt, , STOCK1S-00011.

/user/hduser, 4an3_atp_mg.pdbgt, ,STOCK1S-00012

/user/hduser, 4an3_atp_mg.pdbgt, , STOCK15-00013.
/user/hduser, 4an3_atp_mg.pdbgt, , STOCK15-00018.
/usez/hduser,4an3_acp_mg.pdch,,STOCKlS—OOOZl.
/user/hduser,4an3_atp_mg.pdbqt,,STOCKlS—00023.

/user/hduser,4an3_acp_mg.pdbqt,,STOCKlS—00024

/user/hduser, 4an3_atp_ mg.pdbgt, ,STOCK15-00032

/usez/hduser,4an3_acp_mg.pdch,,STOCKlS—OOOSS.

/usez/hdusex,4an3_atp_mg.pdch,,STOCKlS—OOOSQ

/user/hduser,4an3_acp_mg.pdbqt,,STOCKlS—OOOSS.
/user/hduser, 4an3_atp_mg.pdbgt, , STOCK1S-00036.
/user/hduser, 4an3_atp_mg.pdbgt, , STOCK1S-00037.
/user/hduser, 4an3_atp_mg.pdbgt, , STOCK1S-00038.
/user/hduser, 4an3_atp_mg.pdbgt, , STOCK15-00039.
/user/hduser, 4an3_atp_mg.pdbgt, , STOCK15-00040.

/user/hduser,eanS_acp_mg.pdch,,STOCKlS—00042

fpmer/hdnecar 42n2 arr mo odbor  STACKIS_0004C

pdbgt, STOCK15-00003.
.pdbgt, STOCK15-00004
pdbgt, STOCK1S-00005.
.gpf, STOCK15-00007.
.gpf, STOCK15-00008.
pdbgt, STOCK1S-00009.
pdbgt, STOCK15-00010.
pdbgt, STOCK15-00011.
.pdbgt, STOCK15-00012
pdbgt, STOCK15-00013.
.gpf, STOCK15-00018.
pdbgt, STOCK1S-00021.
pdbgt, STOCK15-00023.
.pdbgt, STOCK1S-00024
/user/hduser, 4an3_atp_mg.pdbgt, , STOCK1S-00026.
/user/hduser, 4an3_atp_mg.pdbgt, , STOCK1S-00027.
/user/hduser, 4an3_atp_mg.pdbgt, , STOCK1S-00028.
/user/hduser, 4an3_atp_mg.pdbgt, , STOCK15-00029.

pdbgt, STOCK1S-00007
pdbgt, STOCK1S-00008

pdbqt, STOCK15-00018

pdbgt, STOCK15-00027
pdbgt, STOCK15-00028

pdbgt, STOCK15-00037
pdbgt, STOCK15-00038

ndbor STOCKIS-_annac

gpf, STOCK15-00003.
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gpf, STOCK15-00010.
gpf, STOCK15-00011.

.gpf, STOCK15-00012.

gpf, STOCK15-00013.

gpf, STOCK15-00021.
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pdbgt, STOCK15-00026.
.gpf, STOCK15-00027.
.gpf, STOCK15-00028.
pdbgt, STOCK1S-00029.
.pdbgt, STOCK15-00032
pdbgt, STOCK15-00033.
.pdbgt, STOCK15-00034
pdbgt, STOCK15-00035.
pdbgt, STOCK15-00036.
.gpf, STOCK1S-00037.
.gpf, STOCK1S-00038.
pdbgt, STOCK1S-00039.
pdbgt, STOCK1S-00040.
.pdbgt, STOCK15-00042

gpf, STOCK15-0002¢€.

gpf, STOCK15-00029.

.gpf, STOCK1S-00032.

gpf, STOCK15-00033.

.gpf, STOCK15-00034.

gpf, STOCK15-00035.
gpf, STOCK15-0003¢€.

gpf, STOCK15-00039.
gpf, STOCK15-00040.

.gpf, STOCK1S-00042.
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0:2 0 /docking/TestLaunch/ Ias2_aipha_pabqt:_metcihegton_paqt:__e 02 O7la52_;lpha_5dbqt:_metcihgston_ﬁbqg__é 0_20_result.dlg
0_22 /docking/TestLaunch/la52 alpha pdbgt _metciheston pdbgt_ 60 22/1a52 alpha pdbgt metciheston pdbgt 60 22 result.dlg
0_24 /docking/TestLaunch/la52 alpha_pdbgt _metciheston pdbgt__ 60 24/1a52_alpha pdbgt metciheston pdbgt 60 24 result.dlg
0_26 /docking/TestLaunch/la52 alpha pdbgt _metciheston pdbgt_ 60 26/1a52_alpha pdbgt metciheston pdbgt 60 26 result.dlg
0_28 /docking/TestLaunch/la52 alpha_pdbgt _metciheston pdbgt__ 60 28/1a52_alpha pdbgt _metciheston pdbgt 60 28 result.dlg
0_31 /docking/TestLaunch/la52 alpha_pdbgt_metciheston pdbgt__ 60 _31/1a52_alpha pdbgt_metciheston pdbgt 60 31 result.dlg
0_33 /docking/TestLaunch/1la52 alpha_pdbgt_metciheston pdbgt_ 60 33/1a52_alpha pdbgt_metciheston pdbgt 60 33 result.dlg
0_35 /docking/TestLaunch/1la52 alpha_pdbgt_metciheston pdbgt_ 60 35/1a52_alpha pdbgt_metciheston pdbgt 60 35 result.dlg
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Mapper

* @aunthor SmirnygaTotoshka

*f
public static class DockMapper extends MapReduceBase implements Mapper<LongWritable, Text, Text, Task>
{
@override
public void configure(JobConf job) {
super.configure (job) ;
DockJob.configure (job) ;
}

@override
public void map(LongWritable arg0, Text argl, OutputCollector<Text, Task> arg2, Reporter arg3) throws IOException
{
Dock dock = new ConfigParser().parse(argl);
Task[] tasks = dock.launch():
Parameters.get () .getLog() .log(Level.INFO,dock.getDockingProperties().toString())
for(int i = 0;i < tasks.length;it++)
{
Text key = new Text(arg0.toString() + " " + Integer.toString(i));
Parameters.get () .getLog() .log(Level.INFO,tasks[i] .getVector () .toString()):
arg2.collect (key,tasks[i]);

}
arg3.incrCounter (Counters.ALL,tasks.length);

Reducer

* @author Smi

x/

public static class DockReducer extends MapRedu se implements Reducer<Text, Task, Text, Text>
{
@override
public void configure(JobConf job) {
super.configure (job) ;
DockJob.configure (job) ;
}

@override
public void reduce(Text arg0, Iterator<Task> argl, OutputCollector<Text, Text> arg2, Reporter arg3) throws IOException
{
while(argl.hasNext())
{
Task task = argl.next():
String pathToDlg = task.launch():
Parameters.get () .getLog() . log(Level.INFO,pathToDlg) ;
arg2.collect (arg0, new Text(pathToDlg)):
if (pathToDlg.equals(""))
arg3.incrCounter (Counters.BAD, 1);
else

arg3.incrCounter (Counters.GOOD, 1);




