GOLDEN BRAIN ISSN: 2181-4120 VOLUME 1| ISSUE 32023

YK 373.167.1:54
CO3JIAHME 3D-KOHTEHTA JIJIS1 JOINOJHEHHOM PEAJIBHOCTH ITPA
MN3YYEHUU MOJIEKYJIAPHOI'O CTPOEHUSA BEHIECTBA

Paxumos Toxup XakumoBu4
J.x.H., mouent driohir@gmail.com

AsumoBa Ho3zuma MypaaxkanoBHa
CTYAEHT MarucTpaTypsl
HanuonanbHueiil yauepcuteT ¥Y30ekuctana uMeH Mup3o Yioyroeka
TamkenT, Y30ekucran

ANNOTATSIYA

Avogadro dasturi asosida moddalarning 3D modellarini yaratish va yaratilgan
modellarni molecularweb dasturiga joylashtirish usuli taklif etiladi. 4sosiy g’oya:
moddalarning (monomerlarning) 3D modellarni yaratish orqali o’quvchilarning
fazoviy tasavvurini shakllantirish va yaratilgan modellar asosida umumiy ma’lumotlar
bazasini yaratish.

Tayanch so’zlar: 3D model, ogmental reallik, PISA, Avogadro, MoleculARweb,
Protein Data Bank(PdB),

AHHOTAIIUA
IIpeonooicern cnocob cozdanusi 3D-moleneil sewecms Ha OCHO8e NPOSPAMMbL
Avogadro u pasmewenus coz0annvix mooenet 8 npocpamme molecularweb. Ocnosnas
uoes: opmuposanue npPOCMPAHCMEEHHO20 B000PAINCEHUS YUAWUXCS  NYymem
cozoanust 3D-mooenetl sewpecma (MoHoMepos) u cozoanue ooweli 6azvl OAHHLIX HA
OCHOBE CO30AHHbIX MOoOenell.

Knwuesvie cnoea:. 3D mooenv, nuemenmuas peanrvhocms, PISA, Avogadro,

MoleculARweb, bank danuvix 6erxa(PdB)

https://t.me/goldenbrain_journal Multidisciplinary Scientific Journal February, 2023 = 350



https://t.me/goldenbrain_journal
mailto:drtohir@gmail.com

GOLDEN BRAIN ISSN: 2181-4120 VOLUME 1| ISSUE 32023

ABSTRACT
A method for creating 3D models of substances based on the Avogadro program
and placing the created models in the molecularweb program is proposed. The main
idea is to form the spatial imagination of students by creating 3D models of substances
(monomers) and creating a common database based on the created models
Keywords: 3D model, Pigment Reality, PISA, Avogadro, MoleculARweb, Protein
Data Bank(PdB).

OnHuM U3 BaXKHCHMINMX HaIpaBicHUHN AceaTenbHOCTH PISA sBIsSeTCS pa3BUTHE
€CTECTBEHHOHAYYHOH TPaMOTHOCTH. B 3TOM KJIt0Ye HECOMHEHHBIM MPEUMYIIIECCTBOM
MIPEACTABISIETCS SAMHOOOPA3HBIX IS JKUTEJICH JTIOOBIX PETHOHOB MHUpPa TOIXO0/I0B B
M3yUYCHHH XUMHYECKUX HayK, B YaCTHOCTH, CTPOCHHMS BEIIECTBA U CTPOCHUS MOJIEKYI.

Coznanne equHON 0235l JAHHBIX JIJIST MOJIEKYIISIPHBIX MOJCIICH B IEJISIX O0yUCHUS
B IIIKOJIaX M HEKOTOPBIX HAIPaBJIEHHUIX BBICIIET0 00Opa30BaHMS CIIOCOOHO HE TOJIBKO
MOBBICUTh T'PaMOTHOCTh B €©CTECTBEHHBIX HayKaxXx, HO M OCBOWTh HaBBIKH
KOMITBIOTEPHBIX KOMMYHUKAIIMA B MEXIYHAPOIHOM MacmTabe W aKKyMYyJIHpPOBAaTh
YCWJIMS TpernojaBaTesiel u  oOydJarommxcst pa3MyHbIX CTPaH U PETHOHOB.
CoznaBaemas 0a3a JaHHBIX MOJICKYJISIPHBIX MOJIeNIeH JOJIKHA ObITh 00IIEIOCTYTHOMN U
OecIIaTHOM.

B pesynbrare 03HaKOMIIEHHS C PA3IMYHBIMU MOAXO0AaMHU K OOYUYEHHUIO CTPOCHUS
MOJIEKYJI, C YIIOPOM Ha BU3yaJlM3allMIo U cOo3/laHue o0pa3a y 00yuaembIx, ObLI CleaH
BBIBOJI O HAWOOJIBIICH NEPCHEeKTUBHOCTH NPHUMEHCHMS MPHHIMIA JOTOJHEHHOM
peansHocTu M. D10 06yCIOBIEHO PANIOM IPUYKH, B TOM YHCIIE:

a) He TepseTcs MEHTallbHAs CBS3b MEXKIy IpernojaBaTelieM M 00ydaeMbIMH, B
otinyue ot VR;

b) moctymHOCTH MeTOAA, /IS IPUMEHEHHUS KOTOPOro JTOCTATOYHO cMapT(oHa WK
IUTaHILIEeTa, KOUMHU 00eCIeUeHbI MOAaBIIsIoNIee OOJbIIMHCTBO 00yYaeMbIX;

C) BBICOKAs CTEIIEHb HHTCPAKTHBHOCTH;
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d) TakTHIBHBIN APPEKT — yAepKUBAs B peKax U MOBOpAaYKMBas KyOWK, ydaluecs
HaxOJATCS IO/ BIIEUaTIACHUEM YIIPABJICHUS PeabHON MOJICIIbIO MOJICKYJIbI.

OnHako UMeERIIMECs B JOCTYMHBIX 0a3aX MOJCIM MOJICKYJ HE IMOKPBIBAIOT
MOTPEOHOCTH OOYUYEHUST MHOTUM pas3JelaM XUMHW, B YaCTHOCTH, OPTaHWUYECKOU
XUMUU W XUMUKU TomumepoB. [lpencraBmsieTcs 1enecooOpa3sHbIM — pa3bsCHUTH
MIPETOIaBaTEIISIM M CTYJICHTaM MPOCTHIC PEIICHHUS JJI CO3/IaHMsI CBOMX COOCTBEHHBIX
Mozeneil. B mpemene, BO3MOXXHO co3maHuWe oOmield 0a3bl JaHHBIX MOJICKYJ, C
HaKOTUICHUEM TBOpPYECTBA BCEX YYACTHUKOB II0 ONPEACIICHHBIM IPUHIIUIIAM
KJ1acCu(PUKaINH.

[ToaTomy B 1aHHO paboTe npeasaraercs OJAUH U3 CaMbIX JOCTYIIHBIX CIIOCOOOB
CO3/IaHUsI COOCTBEHHBIX MOJENICH sl JOTOJHEHHOW peanbHOCTU. [ co3jmaHus
COOCTBEHHOTO KOHTEHTa MBI BOCHOJb30Baiuch ommmen «Build your own webAR
views» Ha caiire https://molecularweb.epfl.ch/pages/pdb2ar.html. B npeacraBnennoit
paboTe MOJENHM CO3MaBaIMCh M3 pacdyeTHBIX (aimoB PDB, mms dero BweiOpanm

COOTBETCTBYIOIIYIO CChUIKY (pHC. 1).
st co3manusi cooTBeTcTBYMOmIEero ¢aina 06a3pl naHHbix PDB  MoxkHO

CcC O @ molecularweb.epfl.ch/pages/pdb2ar.htm & ©

|.Ru: noura, non... == IPTV : Allplay.uz - I... » YouTube @3 MNepeeoauuk Google @ & Tlocynapcreennan C...

% About Contact Feedback Markers Instructions Lang

% Build your own webAR views

& Build your own webAR views from raw PDB files, PDB entries, or by uploading your own
VMD-made virtual scenes.

Build from PDB Build from 3D object
Provide a PDB structure and choose how to Upload your own 3D objects created in VI
represent its proteins, nucleic acids, and and receive webAR sessions ready to use
small molecules, getting back webAR with a cube marker or in your space withc
sessions ready to use with a cube marker or markers. Useful to see in AR scenes that
in your space without markers. Useful to include isosurfaces from cryoEM maps o
quickly build AR views from atomic orbital calculations as well as any other
coordinates. complex representations not handled by
"Build from PDB"
> >

Puc. 1. Boioop onyuu nocmpoenus mooenu u3 gaiina 6 popmame
medxncoynapoonoil opzanuzayuu Protein Data Bank
UCTIO0JIB30BATh Pa3JIMYHbIC IPOTPAMMHBIC TPOAYKTHI, B TOM uncie  Avogadro,
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Puc. 2. Ilocmpoenue gppazmenma noaumepHoil MoeKyibl ¢ HOMOUbIO
npozpammot Avogadro

Jmol, RasMol, Agile Molecule Abalone, Agile Molecule Ascalaph. Mgl
HCITOJTH30BAJIM XOPOIITO 3HAKOMYIO CTYJICHTaM M MPEMOAaBaATEIISIM XUMHUH IIPOTPAMMY
Avogadro [2].

Ctpoum B 3TOH mporpaMme MOJENIb MOJEKYJbl, B COOTBETCTBUMU C Yy4eOHOI
nporpammoit.  Jligs mpumepa mocTtpouM — ¢dparMeHT  (OJUTOMEp)  MOJIEKYJIbI
noyunponwiena (puc. 2). Coxpansem @¢aitnB  ¢opmare PDB, nanpumep,
PolyPropylene.pdb.

3arem Ha caiite BeiOupaem omuio “Upload PDB” (puc. 3). Beibupaem “ Detect
Molecules ” U B OTKpBIBAaIOIIEMCS MEHIO BBIOMpaeM MOJIXOJSIIUE OIIMHU, 3aTeM

BBIOMpaeM rocrpoeHue. JlaeM Ha3BaHHE MPOCSKTY.

1]

% Build your own webAR views % Build your ¢

a arker or in you markers ; porur spac

Detect molecules Merge water logether [ ]

COMPND UNNAMED
AUTHOR GENERATED BY OPEN BABEL 2.3.90

HETATM 1 C UNL 1 -7.541 9.332 -0.448 1.00 0.00
HETATM 2 C UNL

1 -7.267 7.909 -0.903 1.00 0.00
HETATM 3 C UNL 1 -6.708 6.922 -0.184 1.00 0.00
HETATM 4 H UNL 1 -6.549 5936 -0.611 1.00 0.00
HETATM S H UNL 1 -6.382 7.042 0.840 1.00 0.00

1

1

1

IOITIOONO

HETATM 6 C UNL -7.681 7.639 -2.330 1.00 0.00
HETATM 7 H UNL
HETATM 8 H UNL

7.193 8.347 -3.009 1.00 0.00
8.765 7.744 -2.435 1.00 0.00

Puc. 3. Bvioop 3azpyscaemozo ghaiina 6asol oannvix.
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ITocite »3TOro BBICBEUHMBAETCS COOOINEHHME, YTO HEOOXOIUMbBIC JAaHHBIC
3arpyKeHbl, W TOCJe CO3JaHus M pa3MEIICHUsS NPOeKTa B OOIIeH 0a3e JaHHBIX
COOTBETCTBYIOIIEE COOOIIEHHE OyJeT HaNpaBJICHO dYepe3 SJIEKTPOHHYI0 mouTy (
Perfect! We have received your data. Your project is being created, once it's done we'll
send you an email :). Uepe3 HeOobIIOE BpeMs OKUJIAHUS Ha MOYTE MOXXHO HAWTH

cooOYyeHue, HalpuMep, TAKOTo COJIePKaHMSL:

Your AR project is ready!
MoleculARweb &

Hi!
Here's the url for your AR project:

https://molecularweb.epfl.ch/pdb2ar/polypropene

Here's the url for your project in  markerless AR  mode:

https://molecularweb.epfl.ch/pdb2ar/polypropene/index-3d.html

Here's the url for your project in VR:

https://molecularweb.epfl.ch/pdb2ar/polypropene/vr

Here's the 3D model if you want to download it:

https://molecularweb.epfl.ch/pdb2ar/polypropene/model.zip

When creating this project you agreed that the AR and VR scenes produced by
MoleculARweb can be used by its developers for education and promotion of the tool,
thanks!

Enjoy!
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Puc. 4. Kyo ona ynpasnenus 00noiHeHHOI PeaibHOCHbIO.

[Tocne moy4eHust MUChMa MPOEKT TOTOB U OOIIEAOCTYIICH 110 COOTBETCTBYIIEH
CCBLIKE.

3D-Moenu MOJICKYJI MOHOMEPOB MOXKHO CO3/1aBaTh C MOMOIIBIO IPOrPaMMBI
MoleculARweb. ITpuBemeHbI MOCIEIOBATSIIEHOCTH BBIIIOJHEHUS C MCIIOJIb30BAaHHEM
porpamMmbl MoJteKyJisipHbiii ARweb[3].

CozpatoTcst OTHOBPEMEHHO TakKe JaHHBIE NI BUPTyainbHOU peanbHocTd VR n

KaK TPEXMEPHBIN 0OBEKT KOMITBIOTEPHOM TpaduKu.

. WVirtual modeling kit

molecularvweb . epfl.ch

Wirtuaal rmodeling kit

e M

== -

Puc. 5. Ilpumep cmpykmypuvt 00n0JIHEHHILO PeabHOCHU.
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Takum oOpa3om, UMeeTCsl MPOCTasi U OOIIEAOCTYIHAST BO3MOXHOCTh CO3/1aBaTh
COOCTBEHHbIC HMHTEPAKTHBHBIE MOJICKYJIApHbIE Mozaenu nis 3D-gomnoiaHeHHOM

peanbHOCTH, a Takxke 11d VR u TpexMepHoil KOMIbIOTEpHOU rpaduKH.

JUTEPATYPA
1. Paxumos T.X. Anumosa HM. “Cozoanue 3D-xonmenma Onsi OONOIHEHHOL
DpeanbHOCmu NpU 0C80EHUU MONEKYIAPHO20 cmpoenus sewecmea’ 2022 2.
2. Source Forge. Open Source Software “Avogadro”.

https://sourceforge.net/projects/avogadro/.

https://sourceforge.net/projects/avogadro/. The Complete Open-Source and Business

Software Platform.

3. Fabio Cortes Rodriguez, Gianfranco Frattini, Lucien F. Krapp va h.k
“MoleculARweb: a website for chemistry and structural biology education through
interactive augmented reality out box in commodity devices” 2020. New York 11530,
USA

oldenbrain_journal Multidisciplinary Scientific Journal February, 2023 = 356



https://t.me/goldenbrain_journal
https://sourceforge.net/projects/avogadro/
https://sourceforge.net/projects/avogadro/

