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Table 2.1 Amino acid sequences of three o helices

1. - Leu -|Séf - Phe - Ala - Ala - Ala - Met -fAsit - Gly - Leu - Ala -
lle -ASiH -Gl - Gly - Phe -8 - Leu - Leu -J8¥g - Ser - Gly -
3. - - - - A - - Gl - N - S - - -

The first sequence is from the enzyme citrate synthase, residues 260-270, which form a buried
helix; the second sequence is from the enzyme alcohol dehydrogenase, residues 355-365,
which form a partially exposed helix; and the third ':'-E'ﬂlli'ﬂ-:‘&1"~.lr{:|ﬂ'|Tm]_'lﬂnl11 -, residues

87-97 which form a completely exposed helix. Charged residues are coloured red, polar
residues are blue, and hydrophobic residues are green.
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RCSB PDB Deposit + Search ~ Visualize ~ Analyze + Download ~ Leamn -~ More ~ Documentation ~ Careers

= - - = — 190639 Biological
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- = ._) Enabling Breakthroughs in

P.R OTEIN DATA BANK Researchand Education
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foundaon

Developers: Join the RCSB PDB Team

A Structural View of Biology

This resource is powered by the Protein Data Bank archive-information about the
3D shapes of proteins, nucleic acids, and complex assemblies that helps
students and researchers understand all aspects of biomedicine and agriculture,
from protein synthesis to health and disease.

May Molecule of the Month

# Deposit

As a member of the wwPDB, the RCSB PDEB curates and annotates PDB data.

Q Ssearch ) )
The RCSB PDB builds upon the data by creating tools and resources for

research and education in molecular biology, structural biology, computational
Eal Visualize biology, and beyond.

Bioinformatics, 2025, HUST




FEHREHHIEEPDB

A AT (.
73 TR UL

1O T&H

pdb3Zff, ATHICEARHEX AN EARFTH)

i

— MR R, B E—RIPDB-ID
PDB-IDBE4NFE

, HAEFMPBFLHER (NMIESH

HPDB-IDA4HHB)

MHHRERT R TR, TEEMMKIR. LEYIRIR. &
*’Ju&ﬁ RKXMEFEFRIRER

R SHRR. GHRET. BERH.

FRE#HHE. B

l InX™
iy

FoFiN. ERETF. —REMER. —HRBAEFMESH

SES: L

PDB&I\HIZ AT L FHIQmolzRasMol/OpenRasMolZFE A {i
A%, MNmEMHNEE QR =455

Bioinformatics, 2025, HUST




PDBX RV #HEFETN

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

CO =] ™ N = L M

N
C
C
o
C
C
C
N
C
C
o
C
C
C
C

=

CA

CB
CG
CD

=

Ch

CB
CG
CD
CE

FRO
FRO
FRO
FRO
FRO
FRO
FRO
LYS
LYS
LYS
LYS
LYS
LYS
LYS
LYS

e R e I - T = = = =
= e e e e e e e

4J7B
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5 P %} Conrch SCOP hy ‘N
‘ g&,’él W - About Contact Download Search SCOP by fext or ID ‘

0 19945, REEFMAEELRSET

‘ The legacy SCOP websites can be accessed at SCOP 1.75 and SCOP2 prototype |

SCOP 2

SCOP: Structural Classification of Proteins

Nearly all proteins have structural similarities with other proteins and, in some of these cases, share a common evolutionary origin. The SCOP database, created by manual inspection and
abetted by a battery of automated methods, aims to provide a detailed and comprehensive description of the structural and evolutionary relationships between all proteins whose structure is
known. As such, it provides a broad survey of all known protein folds, detailed information about the close relatives of any particular protein, and a framework for future research and
classification.

Latest update on 2022-04-29 includes 72,082 non-redundant domains representing 849,788 protein structures. Folds, superfamilies and families statistics here.

Keyword and ID search Sequence search

Enter free text, SCOP ID, PDB ID or UniProt ID Go




SCOPe

O SCOPH RiRA, F&BafMATIRIER G ENERR
HITERF

O SCOPeiREIETKAIASTRAILFEEFIEE, FSRITM&HFF
SILE XS HA
SCOPe [sims | smssrssm oomouss - e

Welcome to SCOPe!

SCOPe (Structural Classification of Proteins — extended) is a database developed at
the Berkeley Lab and UC Berkeley to extend the development and maintenance of
SCOP. SCOP was conceived at the MRC Laboratory of Molecular Biclogy, and
developed in collaboration with researchers in Berkeley. Work on SCCOP (version 1)
concluded in June 2009 with the release of SCOP 1.75

SCOPe classifies many newer structures through a combination of automation and
manual curation, and corrects some errors in SCOP, aiming to have the same accuracy
as the hand-curated SCOP releases. SCOPe also incorporates and updates the AsTra

database
About SCOPe | Stats & Prior Releases
News

2022-02-10: New roe entries were added in a periodic update; for more info on these
updates, see the online documentation

2022-01-07: We published a paper describing the new features in SCOPe 2.08-
stable. [PDF]

2021-09-20: SCOPe 2.08-stable has been released, with nearly 20,000 new roe
entries added since the last stable release. Important features include genetic

variant search tools and annotations of structural heterogeneity and repeat
units. Click either the About or Stats & History links for more details on what's
new!

2018-11-30: We published a paper describing updates to SCOPe, focusing on our
findings from classifying large structures. [PDF]




SCOPHIEEPHERR 7L

¢

O WIKER
& (EF 3 BRE OGS E# T

TEL

& MIRBIMHK R HE (class) « BB (fold) . BFR
W& (super family) . ik (family) . EH RS

(protein domain) .

EARLER
O B3Rk

& R mIERFH R R, MRFFIHUAEEE, (BH
heESFIE SRR AL

il i

Li

E_IE y ljls'.l 1% 7

Bioinformatics, 2025, HUST

SeiE4pFh (species) . 24 PDB

2N

LALIERB IR



SCOPHEEPRERR T %

O HKIix
¢ HREIENEARELER

¢ BERFIENEES%L ENEERIAANE—ZRE, BIHEALLEHR
ARV R R

& FLERT, REFIINBUERTX—E, o MEainD)
BEME UM SERT B ok B £ EE %, MANF—FIiE
O B

@ HRZ=EN/LAXER, TRAXRENELER, RJB_fHHE
TREHEMHTIREINMEN, EEANEENFESR
0 X

& IKBEZRGEHERK, PREIENE, £RIE, MRIEFMBITE, MZNE
+BIT B LR EH ok

Bioinformatics, 2025, HUST




ERA RS S EHIEECATH <

O 19934, RERHAREFETHA

O CATH: BIEBBRMME (class, C) . ZREMAIH
Z2 (architecture, A) . #fP&E#a (topology, T) F1
EAREERZRE (homologous superfamily, H)

u Home Search Browse Download About Support

CATH / Gene3D .-

151 million protein domains classified into 5,481 superfamilieS

Core classification files for the latest version of CATH-Plus (v4.3) are now available to download. Daily updates of our very latest classifications are also

available.
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FEH R REMRITIN T 0E

O F—RK7E%E
& ETENFEBKRESITSHN
& MNERFBIESE PIREEFERERBFFE Z RS a0 e
O KRG
¢ G REKEANMBIPMNTEERFER,
& LIz RIPDRE TR IR
& PIBREESEMER RIS ESHAREE KRBT R ORE
B — R 25
& BEAE: ETS%iHER; ETYRBAENR; ETFIER
; BT ZEHENE; ETZnsit; ETNRZEINERM
nj; s4BAEE
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Chou-Fasmanx g

O BEF%iHEE, 19744, Peter Y. ChouFfiGerald D.
Fasmanigt

O RIBIEBLTRE A ST " RLEH) P IR IR R T =Fh
FEM RGN oMRIE. PITEFNER

O JE&EE: 151N EN=HARNELQRERE, £247310F
B g B

O EFEXT =M _REMNEBFRHZREH (protein

conformational parameter) P,. P 1P,
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R[EREZM R PRIINZER

TABLE I! Amino Acid Residues in the Helix, Inner Helix,”
(3-Sheet, and Coil Regions of 13 Proteins.

Residues Residues Residues

Amino  No, of Residues in Inner in 8 in Coil
Acid  Residues in Helix  Helix  Region Region
Ala 228 119 62 38 71
Arg 78 22 9 12 44
Asn 133 35 12 15 83
Asp 111 39 10 15 57
Cys 54 15 3 12 27
Gln 95 40 16 20 35
Glu 113 62 28 5 46
Gly 232 45 22 32 155
His 74 33 11 9 32
lle 106 38 22 29 39
Leu 196 94 64 41 61
Lys 175 67 34 22 86
Met 28 12 6 8 8
Phe 82 33 16 18 31
Pro 85 18 0 9 38
Ser 202 57 24 23 120
Thr 156 47 21 32 77
Trp 44 18 10 9 17
Tyr 100 22 10 22 56
Val 181 74 44 51 56
Tatal 2473 360 424 424 1159

? The three helical end residues on both N- and C-terminals

of a helical region are omitted. ST
A —




TABLE 11: Frequency of Helical, Inner Helical,* 8, and Coil Residues in 15 Proteins with Their Conformational Parameters P,

Pﬂinpﬂ-and Pca

Amino Acid fa fai® Poi’ fs" P £ P
Ala 0.522 1.45 0.272 1.59 0.167 0.97 0.311 0.66
Arg 0.282 0.79 0.115 0.67 0.154 0.90 0.564 1.20
Asn 0.263 0.73 0.090 0.53 0.113 0.65 0.624 1.33
Asp 0.351 0.98 0.090 0.53 0.137 0.80 0.514 1.09
Cys 0,278 0.77 0.056 0.33 0. 222 1.30 0.500 1.07
Gln 0.421 1.17 0.168 0.98 0.211 1.23 0.368 0.79
Glu 0.549 1.53 0.248 1.45 0.044 0.26 0.407 0.87
Gly 0.190 0. 53 0.091 0. 53 (0. 138 0O 81 0 668 1.42
His 0.446 1.24 0.149 0.87 0.122 0.7 0.432 0.92
Ile 0.358 1.00 0.208 1.22 0.274 1.60 0.368 0.78
Leu 0.480 1.34 0.327 1.91 0.209 1.22 0.311 0.66

fiff, A =M _REz— P IS EEL L IANER, P,

P F1P 4R

m*&MMWEE&ﬁET$

Trp 0.409
Tyr 0.220
Val 0.409

(£0° = 0.359 (P) = 1.00 (fo)¢ = 0.171(Pp)’ = 1.00 (f5)% = 0.171 (Pg)* = 1.00 (f.)¢ = 0.469 (P} = 1.00

EE I RN E

1.14 0.227
0.61 0.100
1.14 0.243

ER- b T ES

1.33 0.203
0.58 0.220
1.42 0.282

o] 2R &4 e

77l

1.19
1.29
1.65

TR,

T E R

0.386 0.82
0.560 1.19
0.309 0.66




Ho. Strong
helix forme

Weak helix

v

Helix indifferent

Strong
sheet former

Sheet former

Weak sheet former

Sheet indifferent

bB Sheet breaker

Helix breaker

Pro 0.62

helix breaker .26 Bf3
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7 E HL

[ Chou-Fasman3xgI#EFIE N

¢ ST REN—FKEKXT6 aalIHE, HPEXT
1.03, BP EXTFPE, MFIEHIERE

o HTFAEH—RKEAT6 aalli B, £PEAT
1.05, B P{EXTFP (&, MHIERPITE
[ Chou-FasmanE2HIQ3EM4E 9~50-60%, XTT
BIr EBRYTIM M geBIE
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Garnier, Osguthorpe and Robson (GOR): HMM ¢

GOR Scoring Tables (original)

3 states — a-helix, B-sheet, turn

8 7 6 5 -4 3 2 1|0 +2 +3 +4 45 +6 +7 +8 . , 0
/Eﬁ% E~65A

WRQI CTVNAIFLCEHS SYK

HELIY LR H | STHRAMD

‘E:_..

'f:@i p
i - [ Nl

&
T

1
Hydropdadugs peclencnge

Hysliepdulic preferesse




SR 75 5 i /SR g

O RFAEE, mZIM201MEREFE

O Gt St RIBRBERNEE65X EHN _RE
BER, KEEEERAASZM

O RFABRESREENZREWTMN G EEREER /I
F70%

O XRITEFUMAVERZE(N H28% £48%

-

[ - _
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B=R7E

O EHRFREZFSIEERS
& SAHRKER, HESERENFRTEE
& SIAKREER, MIAHSGWISE
& EREEIAREIT0%EI75%
& MBITE, MNERSLWMEBHET—H
O BEFS&iIHEmMeg s APHDsec (E=4K)
& ERIABTO%RERY
& BRI FIFBLASTPZEf)Swiss-Prot#iiE E S 2 EREFS
8 TS RTIEFEBHI{TCLUSTALWE ESItLx, SRIMNHLE
BIERMEMENMNEHITIHE
& EIFRA20MRERREAERRFIINERE
& SFEEEBEFIIEXRAMBAELRMFREFTNZRE _ Rk
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T
76.5%~
78.3%

Final 3-state
Prediction

15 x 20 scaled inputs
to 1st network

- oD
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wy o9 oy
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- om o e

2nd Network
60 hidden units
3 outputs

60 inputs

o ooo
]
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15 rows

PSSM + Neural Network
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xEFEENEE

O 20015, BEXRFINCERMEFREFX.
& JIZEFMNRE: FHEUEKT25%09126%F8 R (
RS126¥#EEE) MFFMEMUHEKAIS13LER R
O HX/RHE

o BB L RGME = 4 XTI, EIEEEIEIENE; P B/AERH
B, mudEsih; olBIEpE, i BIAt; BBl

& EZETKERSTNFEER R EXHIOZRER SR ER S

& FHmIEATRARIEX _iH#HFI4IE (orthogonal binary coding,
OBC) , MAFENWOBCH=[1,0,0,0,0,0,0,0,0,0,0, 0,
0,0,00000,0,0]

& FRBZEHREMAZFRENS, BIFHIZGTEER

& &% TPHDsec, & TERARZFIILLMRSHNHLER, Q3
ERMEILE|73.5%
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xEFEENEE

Input Space R Feature Space H

OSH
margin

iiiiii

- :

HEFRTME~73.5%

Bioinformatics, 2025, HUST




SR E

O ERZFE¥S (deep learning) B ARFIIZIER
O 20145, EANFZFHIZEEMEIT TDNSSE
O TN — R Z&E#8Q3 £ )880.7%

Comparison of Secondary Structure Predictions

CASP9 CASP10 Combined CASP Min Score
Method Qs (%) Sov (%) Qs (%) Sov (%) Q5 (%) Sov (%) Qs (%) Sov (%)
DNSS 81.1 74.7 80.2 73.6 80.7 74.2 50.4 46.1
PSSpred 83.3 72.0 81.0 70.4 82.2 71.3 41.8 33.7
SSpro 79.6 72.6 78.8 71.9 79.2 72.3 49.6 34.0
PSIPRED 80.9 69.3 81.2 68.6 81.0 69.0 33.8 23.2
RaptorX 78.1 70.4 77.9 70.3 78.0 70.3 45.6 33.0
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FERR=H ST

O SR FELRYF
& AREEETEE>22,00 N EE
o R EE>3,000MFEE

¢ BHif: BUSRNNETENFRBTAAERRER
ARFHTH=R5EH

O ZEAR=HLHTN: A&/ BHEEN
A
& [Ei5i#4E (Homology modeling)

& ZF$t5|% (Threading)
& MSLFM (Ab initio Prediction)
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FERRITE

HNFLRE: EHR—RFINLKERBEREEERN=

YRR IE

AHEAN, EHRNAEFTLLEE LR, WAL
BEANTS

BIEFR, EARNESEERALERZE
WEERRAEFIIMEBLITE

Bg a1

EHRBAASENEY, HENEAREGTHE

=B ER

FHRIES B RHEMRAE

BAKHTHEORGH, SEAREMEZ RIOEEEE
BN (<515 keallmol) , KHFF1-21EiRMEER
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= R FE K T

O FEEREGHTNEK “ERKRAE” N, BLEE—FE
HERHOSERFY, FUNHE=5%EH, HEXRFEE M
M EB&/EHENMAR

O EARKigit (protein engineering) & “&EIFE",
BlIEE— 1 EBRRNZ=REN, REBAEZEMRY
RE/FFI

O Bal, EARFAENNDEZNIEISKRTEFE, MELUR
iR CEfES RISz BRI R K &R

O LifiScheragaFE AMEHERG EZHE SRR, (BE

iﬁ#’tﬂ%ﬁ‘i?ﬂ?ﬁ*ﬂ%ﬂ BEHEERGZHNERRTHERN
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= R TUN Y & FR 75 (0]

O IR o

& REFZFARXABRAETRANERRE, BERERTSHELR
, TREBRRS FHEBEFEIHEEERRERRMZETIEAR
MEEHR

& BiEgERIMLEERGERRBERERAR, BIMNLTUN (
ab initio prediction) 7%

& BRitRZ ARG ETEEARWERNEREER/DR

& SR4PIMED, ROFEZFHTERFRBAIMSITHANEE
&), SaflaFRicd Mg FRBEER, FRRBEFTIHNE,
KEIRE, &R, B, SFLRMMNSFAmEY, e

SHERFH THEARWKRSERITENRRGWBEAE
]

¢ B HERSNEHBETERE—EIEE LR SEFRGHF
E’ﬂ{j,cﬁﬁllgﬁﬁﬂ MR B_REH . ERIERVHERRFIHE
BE{ER
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= R TUN Y & FR 75 (0]

O Sit=FERHE
¢ WEAEARMBSHETEIT O, N—BFFITNE = Rati
IR = Rzt
& B REMTNEERERDZIARI0%EE, BB T =R
B R R IR = R

¢ SRINtHTEERMNERER, BINSBiERRREBEFNE
HER=4%#%FHH%, FlNBRERN=4%EH

¢ REERELRET ZEANSEAmNGE, BHKARSERE
e, ZF$5|1%EEASH

& FEHEILEATFERIRMEREM, HARBRZ-REWTRMNAT5EH
HEM, BEEGAEESENEN =4SN

O AN EZRAEREES

¢ EREEEEIRZERF{ERBPE

& FilRERARYENERRESFIEE S NEHE

& MLINE EInAlphaFold2th 8EiA 3T &R B BYR
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O EEE:EHE (comparative modeling) 3%
& ETHUHEXBFIAGHNH =454, Bi#{idiZPh =451
EEFFHRTRIREE, FIR#HCHBEXERGWEDRERE
O ﬂlﬁi“ﬁlﬁﬂl]ﬁ'ﬁmﬁi

& S BRFIMERNEIGFESFRIEZPDBfISwiss-ProtZF 2 HIZE A KRS

WMEEE, BEMAR—PEIREERR, EEENESEaELREFS)
{EREIERIRR

@ S BIRFIFMRRFIIRITIES, FIHSHMEX 75 ESFITRIELL
BUEFAAERFIIFRIRG IRV LR, EEXIPAT UM E

¢ DURIGEHERIERRE, EVYBHERRERIRE

& FEFXFME, HHEmEE

& LUEATESERE, EREES/VEREERZANLSE, W
FHRASFHNFE. BEINRRKEFR LGSR
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SWISS-MODEL

0 FRZEFEZENERIR

& 2 SWISS-MODEL Modeling

le Canler far Maleouler Lite So

Start a New Modelling Project @

Target Sequence(s):
(Format must be FASTA,
Clustal,

plain string, or a valid
UniProtKB AC)

4= Upload Target Sequence File... ¥ Validate

Rigjec THie: Untitled Project

Emai: Optional

Search For Templates Build Model

By using the SWISS-MODEL server, you agree to comply with the following terms of use and to cite the corresponding articles.
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nlﬁﬁ*ﬁ;fm FH /E..

O &4 REIREEEIPSI-BLASTH BB MEMNEXER
O SAHEEIREHITEBRFIFHRA R EE

O HirEBSERREWRETHERIZE RFFIELXTRIIEfH S
B 22 0o F AR B A T T
& S5ER—BMHBES50%MFIEERERATE, HCaFFL
B SN E MK EREL1A
& EARKFY—BUIEE30%~50%0F, ZE/AAIEH80%RI%EH,

EiZEENRFERE SN P Coaf FAUE LR E<4A (
A H2~3A), BHIRZEFEHANX

. é’ur%@l—ﬁvrﬁqm%womjz%51&&?20%&#, ERT ]
KZE55%

O ERERFEEFII—HMEART3I0%HFIEFHTT
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5180k

O HZMERE ENERTEZESTFS
¢ ZEORMEHXBEIR, RHL10007

¢ FtEER=HESHTMEMAIELH: REAEVERMR, T
LEFERRVINERE, HHEA—DHER=H5HM

@ FHS|LEEEZEMBIER: SEEREMEFRE (template
library)

O ﬁ% |Qf/2-§ﬂl]1+§:uw*1

¢ FEFERFIIMENNFEHITEE, RBETHWHELERE
*aggmzamumu PRI EE s TR &S, 1’E77§$1‘§E’J

¢ FHEEFIIR 2" FRRMAFBEH L, HrRbRFTE
RE, HIERREERBIILERE,

¢ XERAETHEHFEFISE/HBRIRALEY, BIRFIISHBRIR
HIME RS, FUMREIRHT &
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5| ARITTERIE

#F5) ALKKGF...HFDTSE

SERIRRAR

1. BREFYSRERREMFIEER GRIEE)

2. VHEN: [EFIIRESERBEGHMS (1D-
3DiE)

3. RIBITHERMNRBER MG THF
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WSk HON % &

0 B#E&EAFIIRZEMNGEHNERERR
@ ?Ei%ﬁi?%: Anfinsen/fI2, JHRMNXAGHIFNHE BHER
REAR

& MNLFNGE: FERRITRERY, SEFERKREERREE
(bond energy) . #8948 (bond angle energy) . —
EfAfE (dihedral angle energy) . FE#E4 (van der
Waals energy) F1g#H 71 (electrostatic energy) £

O ASKFURMA&BILL T B =R
o BIERGUABNEARSHAARINETRINHR
A
o FASIBRAIS R TR SR R
SRR RN R A B ER S
o XRBEATERITE

o
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ROSETTA g

7 19994F, X([EDavid Bakeri&it MWLM T B
ROSETTA

0 B[R

@ KEH3-IMN A EETXEHBIFERE R, REM%RAR
E MK E/ERSEE AR =R 5

& FHIEEERR, FHREMHERKESASE
& EEEERBTFLULL, NMEMNEBRRN=REH
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fold ..

' Solve Puzzles PUZZLES » CATEGORIES GROUPS PLAYERS RECIPES CONTESTS
.. for Science BLOG = FEEDBACK FORUM WIKI FAQ ABOUT CREDITS

GET STARTED: DOWNLOAD

£ s
s
Win Beta Mac Beta Linux Beta
Click to learn how you . 1k
contribute to science by = \Windows 03X Linux
(Vista/7/8) (10,7 or later) (E4-bit)

playing Foldit.
Are you new to Foldit? Click here.
Are you a student? Click here.

Are you an educator? Click here.

SEARCH
Mk Reconstruct a neuron each day
%Eﬂ |__Google Search | @] oty search foid
What's New B
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Developer Preview Release Soon T
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HrIEABF

PROTEIN STRUCTURE Ovchinnikov et al., Science 355, 294-298 (2017) 20 January 2017

Protein structure determination
using metagenome sequence data

Sergey Ovchinnikov,"*” Hahnbeom Park,"” Neha Varghese,” Po-Ssu Huang,"
Georgios A. Pavlopoulos,* David E. Kim,"” Hetunandan Kamisetty,°
Nikos C. Kyrpides,*? David Baker"*"*

Despite decades of work by structural biologists, there are still ~5200 protein families with
unknown structure outside the range of comparative modeling. We show that Rosetta
structure prediction guided by residue-residue contacts inferred from evolutionary
information can accurately model proteins that belong to large families and that
metagenome sequence data more than triple the number of protein families with sufficient
sequences for accurate modeling. We then integrate metagenome data, contact-based
structure matching, and Rosetta structure calculations to generate models for 614 protein
families with currently unknown structures; 206 are membrane proteins and 137 have folds
not represented in the Protein Data Bank. This approach provides the representative
models for large protein families originally envisioned as the goal of the Protein Structure
Initiative at a fraction of the cost.
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DeepMind’s AlphaFold2 g

3 20204, Demis HassabisZs

’IOO .....................................................................................................

& 128 TPU v3 go\AlphaFOldQ\

N )3 ] E 80 -%]_-q:goﬁﬁj—iA% .........................................

® q‘){,tﬁTﬁil)llﬁ 1A 3§ 70 ST o e

& iLaE: 4K % o AR Alphafold ...

D ﬁé%}lggrgyljttiqﬂgﬁi1k1§ % 28 ...................................................................................
=| H

O [EESTRYIEEF0 L7 BRI ?Sﬁjﬁ B EEREEERE
HE s s o g e o

O T HRE S SHER T
Evoformer AlphaFold27£CASP14

O RS SRR Y RRTH2I05
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representation ==
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FIE: ZFFYIEEXT & REEXT

AlphaFold Experiment
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Evoformer
(48 blocks)
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