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Foldit is an online game in which humans try to solve one of the hardest computational problems in biology: protein
folding. You don't need to know anything about biology to play the game, although a little background will help. Most
Foldit player are not biologists. Read about The Science Behind Foldit®

Coronavirus!
In response to the global pandemic, Foldit has been coronavirus puzzles of various types.

In the first type, players try to design a binder to attach to the "spike protein” that allows coronavirus to attach to human
cells. Several player designs have been selected for testing in the "wet lab", as detailed in the Foldit blog post
Coronavirus binder designs queued for testingl &

The coronavirus beginner puzzle that runs until 15 April 2020 also targets the spike. The beginner version starts with a
design for the binder, which players can try to improve or even totally replace.

A second type of coronavirus puzzle involves helper proteins found in coronavirus. Unlike the spike protein, the 3D
structure of these proteins is not known. The current intermediate puzzle Puzzle 1823: Coronavirus ORF8 Prediction
Round 2 @ is the third puzzle of this type. Puzzle 1823 starts with a predicted structure for ORF8, which players can
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Players can submit screenshots of their
best or most interesting results using the
camera button in chat. The Foldit wiki has
thousands of these images. See recent
puzzle results and older results for a
complete list. See posting results for tips

’ . modify. Players can also load their work from Puzzle 1820, the previous ORF8 puzzle, into Puzzle 1823 on how o post

benku B Foldit cocrost u3 memoyek w3 20 pa3nuuHbIX aMUHOKUCIOT. Kakmas
aMUHOKHCJIOTAa UMEET CTaHJAPTHYIO INIABHYIO LIEIb, KOTOpas MO3BOJISIET OAHONW aMUHOKHUCIIOTE
COEIMHSATHCS CO cieytomiel B uenu. CBA3M MEXKAy aMUHOKHUCIIOTaMH Ha3bIBAIOTCS MENTUAHBIMU
cBsA3siMH. bokoBas 11enb - 3TO Ta 4acTh, KOTOPask OTIANYAET KaXK1yI0 AMUHOKHCIIOTY. B HEKOTOpBIX
aMUHOKHCIIOTaX, TaKUX Kak TpunTodaH, OOKOBas IEMb UMEET XapaKTepHYI (GopMmy, KOTOpas
o0JieryaeT pacro3HaBaHUE AMUHOKHUCIIOTHL. J[pyrue aMruHOKHUCIOTHI, TAKKE KaK CEpUH U LIUCTEHH,
UMEIOT OOKOBBIE IIETHU C OJMHAKOBOM (OpMOM, TOJBKO C pa3HbIMH aromamu. Heobxoaumo
UCIOJIb30BaTh MPaBUJIbHBIE TApAMETPhl IPOCMOTPA, YTOOBI OTIMYUTH ITH aMUHOKHUCIIOTHI. CeprH
U IUCTEMH TPYAHO OTIWYMUTH JAPYyr OT Apyra. OgHa aMMHOKMCIIOTA, TJIMLUH, JlaXe HE HMeeT
OOKOBOMH 11eMH, TOJBKO aTOM BOJOPO/A.

B Foldit xaxxnas aMMHOKHMCIIOTa B II€NIM Ha3blBaeTCsl cerMeHTOM. Kaxplii cerMeHT
HyMepyeTcs, HauuHas ¢ equHuIbl. [IpocTo 4yTOOBI 3amyTaTh, CErMEHTBHI TaK)K€ Ha3bIBAIOT
ocTaTKaMH. OTO «OCTAaTOK», IOTOMY YTO TEXHMYECKHM aMHMHOKHUCIIOTAa IepecTaeT ObITh
AMUHOKHCIJIOTOM, KOTJja 00pa3yeTcs MeNTHIHAs CBS3b.

Tpu ocHOBHBIX 1lenU MpU MozaenrpoBaHuu OenkoB B Foldit: ycTpaHHUTh CTOJIKHOBEHUS,
yrakoBaTh O€JIOK, 4TOObI 3alOJIHUTh MYCTOTHI, U CKPBITh OTKPBITHIE TMAPO(POOHBIE BEIIECTBA.
Ouenka (Score) B mporpaMMe 3aBUCHT OT TOTO, HACKOJIBKO XOPOILO BbI JOCTUTHETE ITUX IIETICH.

Hekotopsie nnctpymentsl Foldit Takke npumenums! k aurangam, PHK u JIHK. Bmecto
amuHokucinor JIHK u PHK mnpencraBnsror coboii memnouku ocHoBaHuit (6onee QopmaibHO
U3BECTHBIC KaK HYKJIICHHOBBIC OCHOBAHHS), U Yy KaXIOr0 OCHOBaHHsS €CTh HOMEp CermMeHra. Y
Ka)KJ0r0 JIMTaH/a TaKk)Ke €CTh HOMEP CErMEHTA.

Buneouncrpykuus
https://www.youtube.com/watch?v=zAROU1DiMIM
https://www.youtube.com/watch?v=KFVF-Ga0OCGo
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Glossary
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Each protein is one long strand
with twists and kinks. The main
structure is called the backbone
and is made of helices, sheets, and
loops. Sidechains come off of each
segment of backbone.

Sidechain

Sidechains have a limited
number of configurations they
can be in based on their
molecular structure. Each
segment of the backbone plus

its sidechain is one amino acid.

Helix
The curly ¢ oW piec
backbone are called he

Sheet
The flat pieces of backbone
are called sheets or strands,

Loop

The rest of the protein backbone
{neither a helix nor sheet) is made up
of skinny tube sections called loops.
These can be reshaped as needed.

CTpyKTypHBIE YACTH MOJICKYJI IPOTEHHOB

Colors

Backbone segments are colored
by their individual score.The
more green they are, the better,
while red indicates that there is a
problem in the area,

Hydrophobic Sidechain

Proteins are surrounded by water.
Sidechains that don't like water are
hydrophobic (orange) and should be
hidden in the interior of the protein.

Hydrophilic Sidechain

Sidchains that like water are called
hydrophilic (blue) and don't mind
being on the outside of the protein.

Score / Energy

Good proteins are compact, with hydrophobics safely on
the inside and hydrophilics pointing toward the outside.
Hydrogen bonds between sheets are always good, while
clashes should be avoided at all costs.

[Inockue y4yacTKH, MEXAy KOTOPBIMU
MOTYT OBITh 00pa3oBaHbl BOJOPOJHBIE
CBsA3M. JIMCTBI U crivpalu SBISAIOTCSA TUIIAMU
BTOPUYHOM CTPYKTYpbI, KOTOPbIE HMEIOT
ompeNieNIeHHBIN XapakTep cBszeil. Cekiuu
IUIOCKUX YYacTKOB HE MMEIOT KaKoH-JInOo
ONpEEeNIEHHON KapTUHBI UX BOJOPOJHBIX
cesseii. B Foldit ecrtb wuHCTpYMEHT,
KOTOPBIH MO/ATOHSIET MPABUJIbHYIO
BTOPUYHYIO CTPYKTYpY Ha OCHOBE TEKYIIHUX
BOJIOPOJIHBIX CBSI3€H.

Jluctel M chnupanu SABISIOTCS THUIIAMH
BTOPUYHOW CTPYKTYphl, KOTOpBIE HMEIOT
OTIpe/IeNIEHHBIN XapaKTep CBSA3EH.




IIycTOoTBI - 3TO TIPOMEKYTKH MEXKIY
aToMaMH B O€JIKe, KOTOPBIC MPEICTABIISIOT
co0o#i mycThIe MecTa BHYTpHU OeJKa.
[TpyHIMIT KOMIIAKTHOCTH O3HA4aeT, YTo B
XOpOIIIO CIOXEHHOM OeJKe TOoYTH He
JIOJKHO OBITH ITyCTOT.

OOBIYHO TYCTOTHI BO3HUKAIOT BHYTPH
OeJika, HO MHOTIAa IPOrpaMMa MOKa3bIBaeT
UX CHApYXH WIM Ha MOBEPXHOCTH Oerka,
OOBIYHO B BOTHYTBIX MECTaX.

Bonoponusie CBSI3U IIOMOTa0T
crabunmusupoBare  Oenku. B Foldit
BOJIOPOJIHBIE CBSI3U OTOOpaXKaroTCs B BUJE
CHHE-0ETIBIX CTHpaieil (MM «ICICHIIOB).
Bonoponusie CBSI3U SIBJISIFOTCS
OTHOCHTEJIBHO CJIA0BIM THIIOM XUMUYECKOM
cB3u. OHM HamHOro ciabee, 4YeMm
NENTHIHBIE CBS3U, KOTOPBIC YIEPKUBAIOT
BMeECTe OeIKOBBII KapKac WIn
KOBJICHTHBIE CB3W. HO BOIOpPOIHBIX
CB3el  MHOro, M OHH IIOMOTarT
OTIPEeNIeNUTh KaK BTOPHYHYIO CTPYKTYpPY -
CIMpAJI U IUIOCKOCTH - Oesika, Tak U ero

obmryro Gopmy.

I'muuuH B cepenuHe OEIKOBOM  ILIemu.
I'mumuH He uMeeT OOKOBOM IIEIH, a TOJIBKO
7 aromoB. OtcyrcTBHE€ OOKOBOM IIETH
nenaeT  IIMIOUMH ~ Haubojee  THMOKOM
aMUHOKHCIIOTOIA.

amino group
(lysine)

AMuHOrpymnma - 3TO TO, 4YTO JaeT
aMUHOKHCIJIOTaM ux Ha3BaHUE.
AmMuHorpymmna ABIIETCS MEPBBIM
KOMIIOHEHTOM 0CTOBA KaKI01
AMUHOKHCJIOTHI.

AMuHoOTrpyImma JM3UHA B cBOEH

CTaHIapTHOU (hopMe COCTOUT U3 a30Ta M
JIByX aTOMOB BOJIOPOJa, CBS3aHHBIX C
JPyroi 4acTeio OemKa.




hydrophobic

/ sidechain

T~ hydrophilic

sidechain

bokoBble 1€ - 3TO (HOPMBI, KOTOpHIE
BBICTYIAIOT U3 OCHOBHOM Llenu Oelika.

Hekotopbie OOKOBBIC IIETTH UMEIOT TOJIBKO
OIHY TO3UIUIO, HO Jpyrue MOKHO
«TOBEPHYTh» Ha HECKOJBKO MO3UIHi. B
Foldit MoxHO HaxkaThb ¥ IeEpeTALIUTH
OOKOBYIO II€TIb, YTOOBI MEPEMECTUTH €€ B
JPYryi0 MO3UIHI0. BOKOBBIE IleH MOTYT
ObITh 00 THAPO(GOOHBIMU (OpaHIKEBBIE),
160 ruapoduibHeiMU (royObie). BaxHo,
9TOOBI THAPOGOOHBIE OOKOBHIE 1IETTH OBLITH
cpsiTaHel B siape Oenka. MHcTpymeHT
Shake moskeT paspemunTs OONBIIYIO YacTh
HecoBmagenuit.  UMuacrtpyment  Wiggle
MOJKET €IIe OOJIBIIE YIYUIIUTh CTPYKTYPY.

JIBa aroma HE MOT'YT 3aHMMAaTh OJHO U TO
xKe POCTPAHCTBO OZIHOBPEMEHHO.
CTOJNIKHOBEHHUS TPEICTABICHBI KOJHOUUMH
KpacHbIMH  mmapukamu. CTOJKHOBEHHS
YacTO BO3HMKAIOT, KOIjla OOKOBBIE IEIH
OeJka OKa3bIBAIOTCS CIHIIIKOM OJIU3KO IPyT
K gapyry. HWuctpyment Shake mosxer
pa3pelInTh OOJIBIITYIO 4acTh
cronkHoBenuit.  Muctpyment — Wiggle
MOXKET  eme  Oojblle  yMEHBIIWUTH
CTOIKHOBCHHE, HE CIHIIKOM CHJIBHO
u3MeHss 001yro hopmy Oenka.

Monekyna PHK - nonumep, cocrosmuii u3
nykieotunioB. JJHK u PHK umerot o6mme
OCHOBAaHMS AaJICHUH, I'yaHWH WU LUTO3MH.
Tam, rne PHK moxer comepxarb ypamun,
JIHK umeeT aHamoruyHbIi 0a30BbIN THMUH.

Monekyna JIHK - 3Hamenurtas aBonHas
CIIMpab, KOTOpas KOJIUPYET
TEHETUYECKYI0 HH(OpMaIUI0, KOTOPYIO
WCTIONIB3YIOT KJIETKH JJIsi CO3/IaHUS OEJIKOB.
JHK u PHK wumeror ob6mme ocHOBaHUS
aJIeHUH, T'yaHuH 1 nuTto3uH. Tam, rae PHK
MOxkeT coaepxkarb ypauwi, JHK umeer
aHAJIOTHUYHEIN 0a30BBIA THMHH.




IIpumepsr:
Loop — metus, helix — crimpans, sheet — miockocts (JucT).

Sidechain — 6okoBas cBs3b, carbon - yrieposa, peptide bonds — nentuaHbIe CBsI3M.

alpha carbon
carbon

peptide bonds

OntHa U3 BO3MOXHOCTEH MPOrpaMMbl — 3TO UCCIIEI0OBAHNE IPOTEUHA, BXOISIIETO B COCTAB
koponaBupyca (Coronavirus Spike Protein), KoTOpblii OOHapy)KeH Ha IOBEpXHOCTH
KOpOHaBHpYyca. DTOT OEJIOK MO3BOJISICT BUPYCY CBSI3BIBATHCS CO CHEIM(DUISCKUMH PEIIEITOPAMH
Ha MOBEPXHOCTHU KJIETKH YEJIOBEKA, YTO SBJSIETCS MEPBBIM IIaroM K 3apa)KCHUIO KJICTKH.



HNneanbHas cTpyKTypa Oeika

OTOT OENIOK MMEET HJCATbHYI CTPYKTYPY: JIUCTHI OTHOCHUTEIBHO XOPOIIO CIPSITAHBI
BHYTPH CTPYKTYPBI, IPSIMBbIE U CBSI3aHBI BOJJOPOIHBIMHU CBSI3SIMU. BCSI KOHCTPYKIIMS OTHOCUTEIHHO
kommakTHa. OjlHa CUpajib Ha OJHOW CTOPOHE OTHOCHTENILHO IIOCKOCTEH (JIMCTOB), B TO BpEMsI
KaK JIpyrasi B OCHOBHOM Ha JIpyroil CTOPOHE.

OcHoBHBIE c1IOCO0BI CTA0WIN3HPOBATh CTPYKTYPY Oeiika

KomnakTHoCTH

CoznanHas 1enoYKa aMUHOKHUCIOT B KIETKE UMEET MPEANOYTHTEIbHYIO TPEXMEPHYIO U
KOMIIOHEHTbI BHYTPU CBEPHYTOW MOJIEKYNbI JOJDKHBI IJIOTHO MpHIIEraTh OpYyr K Apyry, 6e3
MpOMEeXKYTKOB Mexay HuMmu. B Foldit BeI MOkeTe MOMy4YnTh MpEACTaBICHHE O TOM, €CTh JIU B
BalieM OeJike Takue mpoOesbl, KOTOpbIe Ha3bIBAIOTCS IMyCTOTaMu, BbIOpaB «lloka3aTh mycTOTHI» B
MEHIO MapaMeTpOB MPOCMOTpa.

IHonck coCTOSTHMSA ¢ HU3KOM JHEprueH

[Touemy Oenku MPeANOYUTAIOT KOMIAKTHOE COCTOsiHME? Bo-TIepBBIX, HEKOTOpHIE W3
OOKOBBIX IIEMOYECK HAa aMHUHOKHCIIOTAX SIBISIOTCS THAPOGUIBLHBIMHU (BOIOJIOOMBBIMH), TTOTOMY



YTO OHU HECYT HeOOIbIIME 3JCKTPUUYECKHUE 3apslibl, KOTOpblE MOTYT OOpa3OBBIBATH clalOble
BOJIOPOJIHBIE CBA3H C BOJONH. CaM aMUHOKHCIIOTHBIN OCTOB TaKXe €1a00 3apsyKeH U MPEANOYNUTAET
KOHTAaKTUPOBaTh ¢ BojoW. C npyroil cTopoHsl, ectb ruapodoOHbIe OOKOBBIE LIEMH, KOTOpHIC
C/IE€Na0T BCE BO3MOXKHOE, YTOOBI M30€XaTh KOHTAKTa C BOJOH. OTH CHUJIbI NPUTSKEHUA U
OTTAJIKMBAHUS OyIyT CTPEMHUTHCS K PAaBHOBECHIO B BOJHOM pacTBope. Takum oOpaszom, mocie
cHHTe3a 0elKa OH HaYMHAET pa3pyliaThcs, Tak 4YTO THAPOGOOHBIE OOKOBBIE IIETTH 00Pa3yIoT AIPO,
a ruapouIbHBIE OOKOBBIC LMK 00paIleHbI HAPYXKY, 3alHUINAs PO OT KOHTAKTa C BOJIOM.

CTpyKTypHOE COCTOSIHHE, KOTOpPO€ HauIydllluM oOpa3oM obecrnedyuBaeT 3TOT OajaHc
IPOTHBOACHUCTBYIOIINX CUJI, HA3bIBACTCS «COCTOSITHMEM C HHM3KOW SHEprueit» s 3Toro Oenka.
Cama 1o cebe KOMIAKTHOCTb HE SIBJIAETCS LENbIO, CKOpee, 3TO MOOOYHBIH pe3yabTar
ruipohoOHOCTH YaCTel, MBITAIOIINXCA IUIOTHO «3a0appHKaJnpOBaTHCS» BHYTPU Oelka MpOTHUB
UX «3aKJIATOro Bparay - Bobl. XUMUKHU Ha3bIBAIOT 3TO «TUAPO(GOOHBIM B3aUMOAEHCTBHEM», HO B
pe3yabTaTe He BO3HUKACT HUKAKOW CBSA3H MJIM CHIIBHOTO MIPUTSIKCHHUS: YACTH OEIIKOBOM MOJIEKYIIBI
npocto wu30eraroT B3aumojeicTBusa. HeoOxoaumo HaWTH cocTosiHME C HaumOosiee HHU3KOM
SHEPrueHn.

Hcnonb3oBanue nporpaMmmsl

[Ipu mepBOM OTKPBITUU IIPOTPAMMBI OSIBUTCSI OKHO OOHOBIIEHUE. DTO MPOU30IMAET TOIBKO
npd TepBOM BKIOUeHHH. Jlanmee oOHOBieHHME OyAeT NPOHUCXOIAWTH TOJNBKO B CiIydae
HeoOxoaumoctu. [Iporecc MOKeT 3aHATh HECKOJIBKO MUHYT.

Updating
(game will restart when done)

This will only happen the first time you run
and periodically when updates are posted.

Downloading
binary
Total

Skip
not recommended)

Jlanee mporpamma IpeUIOKUT BBECTH JIOTHH M TMApOJb, OJHAKO BBITIOJIHUTH 3aJaHUE
MOXHO B pexkume Off-line, HaxkaB Ha COOTBETCTBYIOIIYIO KHOMKY. KpoMe TOro HY»KHO MPHHSTH
ycioBusi ucnonb3oBanus. B off-line pexume HekoTopble QyHKIUH HEJOCTYITHBI, OJJHAKO IS
BBITNIOJIHEHUS TAOOPaTOPHOM pabOThI TOCTYIMHBIX (PYHKIIMH TOCTaTOYHO.

Please enter your username and password.
a Please enter your username and password.

our p
Are you sure you want to play offline? s T
This will prevent you from uploading xplanation at thy
your score, downloading new puzzles, or
seeing other players.

Username:

US8 Any solutions saved while playing offline -
g Will be loaded as evolver once you log in. |

ber Password

Connect using proxy E @

& Disable network timeouts y
Yes

B2 & + z e + ) (-]

Quit Set Create Play Play
Language Account  Offline Online Lm‘:;g . m‘ o




Jlanee TOSIBUTCSL OKHO C MEPBBIM YPOBHEM HIPhI-MOCTHpOBaHus. rpa MOCTOSIHHO AaeT
MOJACKA3KW JUIsl JalbHeWmux jaeictBuii. Bcero ectp 38 ypoBHeit wurpel. IIporpamma
HpeAyNPEkKAALT, UTO CTPYKTYpa HenpaBuiibHas (kpacHblid kpyr ¢ munamu) — “CLASHES are bad
in proteins!” u HyKHO KaK-TO €€ U3MCHHTb.

@ Put oce |
- Score: 4095 of 7700

Welcome to Foldit!
oK

CLASHES are bad in proteins!
OK

B

[TompoOyiiTe  pa3BepHYTh OJHY M3 MOJEKYJ, 4YTOOBl YCTpaHHTh MpPOOJIEeMy
B3aMMOJEHCTBYU. Bce ynpaBieHHEe MOXHO OCYLIECTBIIATH MBIIIBIO, CKPOJUI YMEHbBINIAET U
YBEIIMYHMBACT HM300paKCHHUE, 3aXBATUB KYpCOPOM YacCTh MOJIEKYJIBI MOXHO €€ MEPeABHUHYTH.
[Tocne yero mporpaMma cooOIIUT O CO3JJaHUU YAAYHON KOH(UTYpalluy B ciIydae, eciy npodiaema
YCTpaHEHa.

Yposenb 2. [lporpamma BBIaeT KOHQPUTYpPALUIO, TIE YacTH OCIKOBOH MOJICKYJIBI
pacmonoxeHbl ciuinkoM Onu3ko — too close together. Tlporpamma mpesnaraeT 3aXxBaTHTh
(CLICK) u notsinyTh (DRAG) 9acTh MOJIEKYJIbI, 4YTOOBI Pa3ACIUTh HX.



Sometimes the backbone is too close together.

CLICK and DRAG the backbone to pull it apart! Don't pull too much!

OK

OK

The protein still needs to be neatly folded up.

IIporpaMMa NocTOSHHO AaeT BaM NMoACKa3ku. Hanpumep, npeaynpexaacrt, 4To CIUILIKOM
JIaJICKO OTBOAMTH YaCTh MOJICKYJIbI HEJIb3s1 (IOMHUM O IPUHIIMIIE KOMIIAKTHOCTH). BHU3Y MoXeTe
yBHJIeTh MeHI0. Eciu BaM He ynanoch cpa3y A0OUTbCS UAeanbHON KOH(UIYypallu, Bl MOXKETE

BEPHYTb MOJICKYJIY B HCXOJJHOC COCTOSAHUC

IIar BBIEPEN)

e

Next Puzzle

3

9 & b &©® © O

<

Undo Redo Clear Restore Restore Restore  SetRcnt Graph
Very Best Crdt Best Rcnt Best Best Properties

s A Undo » Modes » Menu

Ecim HEMHOTO CHABUHYTH OJHY 4YacTh OCIKOBOH MOJIEKYJBI, TO
CTaOWJIIBHOM.

, HICPEMECTUTHCA Ha Al Ha3aJ UJn 06paTHO (Ha

You have completed
2 of 38 campaign levels!

1
2:02

Next is: Swing It Around!

g Puzzle Menu

< Replay Puzzle

OHa

CTaHOBUTCSA



You have completed
3 of 38 campaign levels!

*

3
0:36

Next is: Shake!!
B 1 Puzzle Menu
=

Nexbuzie < Replay Puzzle

CLICK and DRAG the white background to rotate your

view.
OK

7
&+

Ha ompenenennom ypoBHe mosiBisieTcss MHCTpyMEHT Shake ESSMKOTOpBIN MO3BOJISIET
BCTPSXHYTh CTPYKTYPY TaK, YTOObI OHA CTajla YCTOMYMBON. DTOT MHCTPYMEHT aBTOMATHUCCKH
HACTPaMBACT COCTOSIHUE C WCAIBHOW SHEprueil (I0 OmpeAeNieHHBIX mpeaenoB). Ha HIDKHHX
YPOBHSIX ATOT HWHCTPYMEHT MOXET CaMOCTOSITENbHO JOCTHYb WJICATBHOIO YCTOMYMBOIO
COCTOSIHHSI, Ha 0oJice BBICOKHX YPOBHSX MOXET I[OMOYb IIOPEryIHpPOBaTh CTPYKTYPHOE
COCTOSIHUE.

You have completed
4 of 38 campaign levels!

8
0:55

Next is: Close the Gap!
» d# Puzzle Menu
=

NextPuzzle =~ Replay Puzzle

~ ~
a | 2

Shake Reset

Puzzle

A Actions » Undo » Modes » Menu

YposeHs 3.

31ech MpUBE/IEH MPUMEP MOJIEKYIIBI B KOTOPOU JBE YACTH PACIIONIOKEHBI CITUIIIKOM JTATICKO
Ipyr oT apyra. KpacHsie cdepbl mMOKa3bIBatOT, UTO TPEOYETCS 3al0IHEHNE TPOCTPAHCTBA MEKTY
MOJICKYJIaMH. O,I[HaKO, KOoraa Bbl HQAUUHACTE cONMmKaThL ABC 4aCTHU MOJICKYJIBI, MOT'YT IMOABUTLCA
c(hepbI-KOIIIOUKH, KOTOPHIE MOKA3bIBAIOT, YTO YACTH MOJIEKYJ CIUIIKOM OTH3KO U HEOOXOIMMO
HalTU TaKO€ COCTOSIHUE MOJIEKYIIBI, KOTOPOE COOTBETCTBYET MUHUMAJIbHOW SHEPIHH.



You have
5 of 38 cam

Other times the backbone is too far apart.
VOIDS are an indicator that there is empty space
that needs to be filled.

IToctenenno Ha 0ojiee BBICOKHX YPOBHAX MOABJIAIOTCA HOBBIE HHCTPYMEHTBI, HAIIPUMED

- Wiggle o
Wiggle All , KOTOPBIA B HEKOTOPBIX CIIy4asX MO3BOJIAET aBTOMATUYECKU JOBECTU CTPYKTYP
JI0 U/I€AIBHOTO COCTOSIHMUS.

WIGGLE tries to improve the backbone.
WIGGLE gets stuck if it cannot increase the score.
Click this button again to stop the tool.

OK _ /

Just like SHAKE tries to take care of sidechains, ""'

You now have access to a VERY powerful tool: the
WIGGLE tool! y

= ~

| R

Wiggle  Reset
All Puzzle

Ha 7 ypoBHe MOSIBISFOTCS BOJOPO/IHBIE CBsI3H. Eciu moATAHYTh (hparMeHThI Oenika ApyT K
JPYTY, TIOABSATCS HOBBIE BOJOPOIHBIC CBsA3H, mociie yero kuomka Wiggle All noctpout nneansuoe
COCTOsTHHME MOJIEKY bl. OOpaTuTe BHUMaHKWE Ha BEPXHIOK YacTh dKpaHa, IJie eCTh KHOmKa Stop,
KOTOpasi OCTaHaBIMBAeT Kak jelicTBhue komaHael Shake, tak u meiicteue kuomku Wiggle All.
Kpome TOro ectb 9kpaH SCOre, KOTOpBI ITOKa3bIBAeT HACKOJIBKO HICATBHOE COCTOSIHUE

Score: 6607 of 9000

JIOCTUTHYTO . Iloka skpaH 3amoJIHEHUS MYCTOM — MOJIEKyJa B OYCHBb
MJIOXOM COCTOSIHMH, KOTJIa ToJiyooro IBera — Onu3ko K maeambHoMy. Ilo moctmwkenun 9000
0aJJIOB SKpaH CTAHOBUTCS JKENTHIM U 3TO 3HAYHT, YTO MOJIEKYJIa B UACATLHOM COCTOSIHUU.



¥ Pull Mode

==
x

Stop

It's time to learn about the best things for
improving your score - Hydrogen bonds!

OK

B3
Shake Stop

A Actions » Undo Modes » Menu

Jlanee mosIBIsIeTCS HOBBIN 2JIEMEHT — JKenTas chepa — KOTOPBIN MOKA3bIBAET, UTO ITA YACTh
MOJIEKYJIbl TUAPOPOOHAs U B JaHHON KOH(UIypaluu cyllecTBOBaTh He MoxeT. Heobxomnmo
JNOOUTHCS TAKOTO COCTOSIHUS, B KOTOPOM YaCTH MOJICKYJIbI HE B3aUMOACHCTBYIOT.

Orange sidechains are HYDROPHOBIC.

They want to be buried inside the protein.
OK




These bubbles are called EXPOSEDS.
EXPOSEDS may appear on unburied hydrophobics!

OK

Blue sidechains need plenty of space.
| They should point outward.

OK

You have completed
8 of 38 campaign levels!

11
5:56

Next is; Lonely Sheets!
B 4 Puzzle Menu

NextPuzzle =~ Replay Puzzle

B pe3yasbTare noctynnni 38 ypoBHeii:
N3 38 ypoBHE# HE0OOXOAMMO BBIIOJIHUTH TIepBhie 12.

1. Crabunusanus 60KOBBIX BeTBel Oenka (3 3amanus)

Shake!

One Small Clash Swing It Around Shakel

2. BszaumHOe coveTaHue pa3HbIX yacTell Oenka (3 3amaHus)

Wiggle!

Backbones Collide Close the Gap Wiggle!

3. Hcnonb3oBaHue BOIOPOAHBIX CBsizel (6 3amaHmii)



Sheets Together

Lonely Sheets Lock and Lower Sheets and Ladders Hide the Hydrophobic ~ Hydrophobic Disaster

4. TuapodoOHble U ruaApodMIBLHBIC yyacTKu Oeka (4 3amaHus)

]

She

1+

Together

Turn It Down Flippin' Sheets The Right
Raotation

Control Ower Clashing Tum It Down Flippin' Sheets The Right Rotation

5. Hucrpyments! Foldit (4 3ananus)

Quest to the Movin® Along Electron Density
Native
Quest to the Native Movin' Along Electron Density
u ap.

B otuere npeacTaBUTh CKpUHBI SKpaHa Ha KaXJ0M BBIIOJIHEHHOM ypoBHE. U ckpuH
Puzzle Menu C 1BeHaALATHIO BBIOJHEHHBIMHU 33 [aHHSIMHU.

X =

> =
General Remote

u | Options  Control

& =
£a

Save Open/Share Save Save and
Solution ~ Solutions Screenshot Exit

» Actions  » Undo » Modes A Menu

Select a puzzle:

LA A

One Small Clash  Backbones Swing It Around

Collide

Backbone Packing

111

Shake! Close the Gap Wiggle!

Hydrogen Bonding
EEEEETE

Sheets Together Hide the Lonely Sheets Control Over Sheets and Lock and Lower

Hydrophobic Clashing Ladders

B e




