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(771 % &x BA V9L Y=L ~WF]

aAaxyk 4+ 3-F 4+ TFAL gRTOEILEEST $/Ctrl+F9
LhEIDE 1T ¥B/Ctrl+F8
© !nvidia-smi RED )L EET 32/Ctrl+Enter
5% Mon Apr 21 03:46:45 2 EiREE% =T 38/Ctrl+Shift+Enter
]+NVIDIA-SMI 550.54.15 BREOEILEZOTOEILEET H/Ctrl+F10 4 |
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2. AlphaFold3

- AlphaFold Server®fEWLV A
3. Chai-1

~ Chai laboratory (WEBH—E X) DfEWA
4. Boltz-1

— Colaboratory TOEITHIDIEN (FKER)
5. FAQ



SERN T IWEFANY—I—K o s 2

 AlphaFold3
- WEBY —JL : https://alphafoldserver.com/
- O—7#JL . I IZDockerZ &t
 AlphaFold2
- WEB*Y—JL . Google Colaboratory
— AlphaFold Database : https://alphafold.ebi.ac.uk/
- O—7JL  localcolabfold
bash install colabbatch _linux.sh TEATRIRE
 Boltz-1
- WEBY —)L : Google Colaboratory (ColabFold3E3%)
- O—7AJL . pip install boltz
« Chai-1
- WEB*Y —JL : https://lab.chaidiscovery.com/
- A—AJL : pip install chai_lab==0.6.1



https://alphafoldserver.com/
https://github.com/google-deepmind/alphafold3/blob/main/docs/installation.md
https://colab.research.google.com/github/sokrypton/ColabFold/blob/main/AlphaFold2.ipynb
https://alphafold.ebi.ac.uk/
https://github.com/YoshitakaMo/localcolabfold/blob/main/README_ja.md
https://colab.research.google.com/github/sokrypton/ColabFold/blob/main/Boltz1.ipynb
https://lab.chaidiscovery.com/
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ColabFoldit! S as

©) AlphaFold2.ipynb

(
FFAIL BE RR BA SyIAL Y-l ALT

Q vk + J—F + F7%Ah S0 7kcaE—

& v ColabFold v1.5.5: AlphaFold2 using MMseqs2

< Easy to use protein structure and complex prediction using AlphaFold2 and Alphafold2-multimer. Sequence =
alignments/templates are generated through MMseqs2 and HHsearch. For more details, see bottom of the

o) notebook, checkout the ColabFold GitHub and Nature Protocols.

0o Old versions: v1.4, v1.5.1,v1.5.2, v1.5.3-patch

Mirdita M, Schiitze K, Moriwaki Y, Heo L, Ovchinnikov S, Steinegger M. ColabFold: Making protein folding
accessible to all. Nature Methods, 2022

ColabFoldZ2TN M Google Colaboratory

https://colab.research.google.com/qgithub/sokrypton/ColabFold/blob/main/AlphaFold2.ipynb

- AlphaFold2, AlphaFold-multimer® =&k
« MMSeqs2Z#F L e &R R BRI MR R D FE
- XE I MSATERRD = MMSeqs2tr—/N\— LICECSIIEHREZ 7 v 7
O—RT23HENDHD
« R >R M=)l : https://qithub.com/YoshitakaMo/localcolabfold

- (E2ICO—AIbd S e daEe
 https://qiita.com/Ag_smith/items/bfcf94e701f1e6a2aa90

[1] Mirdita, M. et al. Nat. Methods 19.6 (2022): 679-82.
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https://github.com/YoshitakaMo/localcolabfold
https://qiita.com/Ag_smith/items/bfcf94e701f1e6a2aa90
https://colab.research.google.com/github/sokrypton/ColabFold/blob/main/AlphaFold2.ipynb

Google Colaboratory S Sl

« BRI TRITAIGELBGPUIRIBEHAFEATE %
— ColabFold7} & D#EE T RIFETIIGPURIED KA
- ColaboratoryZ S HHIE T VR A LDRZA T=ZEL. GPUZfE
OHREICEET S
« ISYEAL] - I SUFALDRATZEE] -/\—RUx7T
TOESL—%% TTAGPU] BEICEEL. REFETH
« BETIIHRITHIREBAH DD T, FhaWVWE ZFERZY3
— S5 A L% &R L THIBRY

7T 7rML RR RE @ LoALT
QAVYE 4+ 3-F 4+ TR TR ERT B/CHr+F9 TYITLDIATERE

[1 I—T«TZRBTEA

= LT ERT 38/Ctrl+F8 SUSLLOYALT
s n REOEILEERT 38/Ctrl+Enter
A © I-Frr/ERKBTSA - A Python 3 .
BIREEAERT 3/Ctrl+Shift+Enter

<> [ AT UERETEN mEpulrzoTORLEES /CHrI+F10
N—E2x7 7oE5L—9 D
{x} [1 3—F+4»FERETAH RTEHE 38/Ctrl+M |

S/CtrlsM O cru (@ TacPu (O atooePu (O L4GPU

QO vzstPu (O vselTPU

= >/ 5 A Ls % B RRER U THUS
FLEFLAGPUZHATRICIE A Ea—FT4 5 2=y b EBMEA

tyyarvoER
YUY —AERT

Sy &4 LOYORT
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ColabFold on Google Colaboratory S Sl

€O & AphaFold2ipynb X zmsmzsnEes & D aa
77 RE RBR BA FyFIL V=l ~LT

Q avv R + =K + FFA+ KRS+ Ficae— B T4 - A

= MY e Bm
™ > Input protein sequence(s), then-hit-Runtime—>—Ruratt

© query_sequence: ‘ (GVTRERIRQIESKTMSKLRHPSRSQVLRDYLDGSSGSGTPEERLLRAIFGEKA:MRYAFAAEATTCNAFWRNVDMTVTALYEVPLGVCTQDPDRWTTTPDDEAK

<>
» Use : to specify inter-protein chainbreaks for modeling complexes (supports homo- and hetro-oligomers). For example PI...SK:PI...SK for a homodimer
o] .
jobname: | test
[ . |
num_relax: l 0 - |

« specify how many of the top ranked structures to relax using amber

template_mode: | none

i |

+ none = no template information is used. pdb100 = detect templates in pdb100 (see notes). custom - upload and search own templates (PDB or mmCIF format, see
notes)

d—RO&EE

=~ jobname test_9693f

- sequence MAHHHHHHVAVDAVSFTLLQDQLQSVLDTLSEREAGVVRLRFGLTDGQPRTLDEIGQVYGVTRERIRQIESKTMSKLRHPSRSQVLRDYLDGSSGSGTPEERLLRAIFGEKA : MRYAFAAEATTCNAFWRNVDMTVTALYI
length 228

217/ : https://colab.research.google.com/drive/1Pic3BIYW7gDHmMhLNG7f7B2ZhCcvaoVqaZ?usp=sharing

query_sequenceDIRICFR L 7cW7 = JE&ECSZ AT S
c TR L->FTRTOEILEET
- PIEIERTRIIIRIBERD I H THANIEE.
BeRz A LWEEIld PL..SKPL.SKD &L SIZ":" T3

9



https://colab.research.google.com/drive/1Pic3BlYW7gDHmhLnG7f7B2ZhCcvaoVqZ?usp=sharing

AlphaFoldD{EHEE X7

 pLDDT - local Distance Difference Test (IDDT)D 5 A&
- BRAEABMUDOTFAEEEZRY (0~100)
« pAE - predicted Aligned Error
- 2D DEREDHEXWAAE C FRHILE L LD
« pTM - predicted template modeling
-TYTL—bETIVVIREDIEIZR, 05U LR S5 %7
« ipTM - interface predicted template modeling
- EEEDMNEDEEDIEIE, 08U LEESERE. 0.6UTHRS5EK

pLDDTIC &K % coloring

- - . N
50 100 150 200 250
Scored residue

S

| ]
0o 5 10 15 20 25 30

https://alphafold.ebi.ac.uk/entry/P24941 Expected positon error (Angstroms)



https://alphafold.ebi.ac.uk/entry/P24941
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A% (PDB : 8D5V)

MAHHHHHHVAVDAVSFTLLQDQLQSVLDTLSEREAGVVRLRFGLTDGQPRTLDEIGQVYGVTRERIRQIESKTMSKLRHPSRSQVLRDYLDGSS
GSGTPEERLLRAIFGEKA:MRYAFAAEATTCNAFWRNVDMTVTALYEVPLGVCTQDPDRWTTTPDDEAKTLCRACPRRWLCARDAVESAGAEGL
WAGVVIPESGRARAFALGQLRSLAERNGYPVRDHRVSAQSA

20 chainf M pAEHME L
2D DchainDEXTAIE D Tl
1R TWS

0

0 100 200

Sequence coverage Predicted IDDT per position

4000
3500 4

3000 4

rank 1

pLDDT=83
pTM=0.768 =5
ipTM=0.799

@
=]

2500 1 06

£ 2000
1500
1000

500

o T T
0 50 100 150 200
Positions

MSA®D AN Ly > - pLDDTDplot
ZERIEMSAL D B I THRE

5ODETILASE5DDOHANEFESN. FHEpLDDTOFWIBICT > I[ITI NS

ce identity to query

Predicted IDDT

Sequences

40

0 0 50 100
Positions
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22NV BEDAlphaFold2 FRMIEBED T —3IXN—X 2ARULEDFAEEHEER)
5 : https://alphafold.ebi.ac.uk/entry/Q9Y223

Structure viewer

Mol* 3D Viewer TED Domains and Predicted Aligned Error
(PAE)

Sequence of AF-Q9Y223-F1 ¢  Chain ¢ 1:Bifunctiona... + A % @
® Type Model
MEKNGNNRKLRVCVATCNRADYSKLAPIMFGIKTEPEFFELDVVVLGSHLIDDYGNTYRMIEQD

81 1 111 o
DFDINTRLHTIVRGEDEAAMVESVGLALVKLPDVLNRLKPDIMIVHGDRFDALALATSAALMNI ILE 51 |A () e

RILHlEGGEVSGTiDDSIRMAITKLAHYMVCCTRSAEQELlSMCEDHDRILLA&CPSYDKLLSA
#% Quick Styles
] : :
Default lllustrative Stylize Current
53]
@ Components AF-Q9Y223-F1
[
A [ Preset + Add = 2
Polymer Catoon ® O - 2
E : - 5
ball-and-stick BallaStick @ @O =
X
¥, Measurements
+ Add =
& Export Animation \

’1@ of Tee—_200 360 400 500 600 70C

*® Export Geometry Scored residue

+/ Model Confidence @ | AlphaMissense Pathogenicity @ | TED Domains @ 0 5 10 15 20 25 30
Expected position error (Angstréms)
- Very high (pLDDT > 90) High (90 > pLDDT > 70) Low (70 > pLDDT > 50) [ very low (pLDDT < 50)
AlphaFold produces a per-residue model confidence score (pLDDT) between 0 and 100. Some regions below 50 pLDDT may be .
A\Y ~ N
unstructured in isolation. 2 ) 0) I\ >( q/ / Fﬁﬁ 0) pAE 7]\ j( 3 < N

fEEABIE | https://www.rcsb.org/structure/2YI1 MY EREFRZ FRATET TLAEWV
[2] Varadi, M. et al. Nucleic Acids Res. 50.D1 (2022): D439-44.



https://alphafold.ebi.ac.uk/entry/Q9Y223
https://www.rcsb.org/structure/2YI1

AlphaFold Database® R 7% (AlphaMissensel3]) iRk

- AlphaMissense : AlphaFold2Z /mREMZEF RSB LT-FE
-BRELANILDEEMRZIEETET S
https://alphafold.ebi.ac.uk/entry/Q9Y223

AlphaMissense Pathogenicity Heatmap Download data v~ Learn more about AlphaMissense

T T
300 400

Likely pathogenic

338
-DTDDKILQALHLOFGKOYF‘CSKIYGDGNAVPRTLKFLKSIDLQE KFCFPPVKEN I s
G ‘ Benign Uncertain Pathogenic Reference ®@
A
| |

v I E ] 0.7 08 10 -
« [ ] BB
35 T L g
g s
[
T . "
'E = o Filter by category
2 o] 2 "m B i . P .
% N L E Likely benign
£ E I .
2 a4 | | j j i e
< ;

E I ' L Uncertain

-] 0 1

F | | |

Y | l

w

o

340 4 350 355 36 370

360 5
Residue sequence number

1% (benign) | #5IR1% (Pathogenic)

375 380 385 390 395

[3] Cheng, J. et al. Science 381.6664 (2023): eadg7492.


https://alphafold.ebi.ac.uk/entry/Q9Y223

s SCIENCE TOKYO

2. AlphaFold3



AlphaFold3!4 S i 15

d C—)

_=| Template ﬁf;_gu;_
search i
)
e b Em ] » Confidence
Genetic | Eae e | l ™ module
| —- :ﬁu ] 4 Y 1 -
search | &= 1 (4 blocks)
ey Input Template MSA Yy
" ? embedder module module O 1 00
(= |Conformer| - (3 blocks) | pair (2 blocks) | |[(4 blocks) Pairformer —_— ﬁ!’?f, 31
Sequences, generation : (48 blocks) D‘fil:is'lon I T
|igands, | e R E A m ule .’_‘._‘ i I.% r?' 5
covalent — - snge -;L : | (3 +24+3 blocks) MW
bonds g :
Recycling Diffusion iterations

Abramson, J. et al. Nature 630.8016 (2024): 493-500. (LAPEAF358X)

» Pairformer®’ 2 —)JL & Diffusion moduleh 5 #8:&F 4|
— Pairformeri&AlphaFold2 M Evoformer &k D B I NIcED 2 —)L

e 14t X Y —X0— K| CC-BY-NC-SA 4.0 FEEFI)
- ETILOEA HAIXIEEFEB DA TR ARIgE. BFH L

AlphaFold3DH & D H AGE#ER https://zenn.dev/tonets/articles/dd8c3855eadb2b
[4] Abramson, J. et al. Nature 630.8016 (2024): 493-500.



https://zenn.dev/tonets/articles/dd8c3855eadb2b
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AlphaFold server

https://alphafoldserver.com/

Entity type

Copies

10 20 e 40 50 v
Protein 1 MASSRRESIN PWILTGFADA EGSFGLSILN RNRGTARYHT RLSFTIMLHN -~

60 ] Q 100

KDKSILENIQ STWKVGSILN NGDHYVSLVV YRFEDLKVII DHFEKYPLIT

110 140 150

QKLGDYKLFK QAFSVMENKE HLKENGIKEL VRIKAKMNWG LNDELKKAFP

1 170 180 190 200

ENISKERPLI NKNIPNFKWL AGFTSGDGSF FVRLRKSNVN ARVRVOQLVFE

220 230 240 250

ISQHIRDKNL MNSLITYLGC GHIYEGNKSE RSWLQFRVEK FSDINDKIIP

26 270 280 290 00

VFOENTLIGV KLEDFEDWCK VAKLIEEKKH LTESGLDEIK KIKLNMNKGR
Entity type Copies 10 20 2 v
DNA 1 GGGGGCATGC AGATCCCACA GGCGCG -~
Entity type Copies 5 . .
DNA 1 CCGCGCCTGT GGGATCTGCA TGCCCC ~
Entity type Copies o~
lon 3 Ca' ~

Entity type Copies

v
lon 1 Na* ~
Entity type Copies ™
Ligand 1 ATP - Adenosine triphosphate A

g WEBJ:'C“AlphaFoldB%’:;iiﬁ’C“ 5 (W<SDOHhDFIRRH D)
EFENIERA « FyF I TBEDADICHEZHEWL
1H#®»7=D3023 7 DET
— Ligand/loni&W\ < DO DIRFEH 5

LHERTE AL


https://alphafoldserver.com/

AlphaFold server®E{7%5 %

AlphaFold Server allows you to model a structure consisting of many biological molecules

.

Remaining jobs refresh each day

Institute of

SCIENCE
TOKYO

1HOS 378

Remaining jobs: 30

Jobs can be up to 5,000 tokens - see more details on token calculation, accepted formats, seed selection and other features in our FAQ

! Usethe entity bar to chemically modify proteins and nucleic acids

[ Get in touch with the AlphaFold team if you have any questions

Explore these examples of structures to see it in action - try them out without using your quota until you begin editing!

: z - = EfLF*ﬂ%E:AQN/&/ \j§€1§u
Protein-RNA-lon: PDB 8AW3 Protein-Gl -lon: PDB 7BBV Protein-DNA-lon: PDB 7RCE = = -
CESCTIN e s # e o onroeee > EEIEERE 7 B ATE

ANDERE - 8 AN

Entity type
Protein

Entity type
lon

([ + Addentity |

Copies
i

Copies
1

10

TPTPTIGEDG

70
GKLNIVVKGK
130
GDAIGIQASK
190
HTDSNAKEDK
250
RVESTVFDKS
310
NVKARVYGTA

PTMs 22T: Alpha-D-mannose

ca®

5l - 3 F DIENN

20
SPALIAKRAS
80
ISGGAKVRVQ
140
NVWVDHCDLS
200
GKLHVTYANN
260
TKNGIISVD
320
GQTLGFAAAS

30
VTESCNIGYA
SDKTIIGQKG

150
SDLKSGKDYY
210
YWYNVNSRNP
270
KEKGYATVGD
330

FLEQKLISEE

STNGGTTGGK
1ee
SELVGTGLYI
160
DGLLDITHGS
220
SVRFGTVHIY
280
ISWGSSTNTA
340

DLNSAVDHHH

44T: Alpha-D-mannose  45T: Alpha-D-mannose  46T: Alpha-D-mannose

5? This one's on us! However, edited jobs will use quota

Continue and preview job

=17

50
GGATTTVISTL

119
NKYKNVIVRN
170
DWVTVSNTFL
30

PKGTLGSS
343

HHH

48S: Alpha-D-mannose

Learn more A

2, Upload JSON

69
AQFTKAAESS
120
MKISKVKDSN
180
HDHFKASLIG
249
AVNTRMGAQYV
300
PYSYNLYGKN

54T: Alpha-D-mannose

& Clear

anj
1k
=2}

s v
i PN
[ Savejob

17

=L
axX AE
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Protein-Glycan-lon: PDB 7BBV

\\
|7 N N
€ Back ﬁ /D_ I\

Very high (pIDDT > 90) Confident (90 > pIDDT > 70) Low (70 > pIDDT > 50) Very low (pIDDT < 50)

ipTM=0.91 pTM=0.88 learn more

& o
® 1
L8
£ 82
= °
3 164
52
o
o
g
5 246 |
<
328
410 B
1 82 164 246 328 410
Scored Residue
o] 5 10 15 20 25 30
| Expected Position Error (Angstroms)
only, subject to AlphaFeld Server Qutput Terms of Use ning tools.

20— HLT_%,,\V% Latﬁa%ffm_%u}ﬂﬂ
- (FyF2IPHBFEETILOFREICIEEIEL)



AlphaFold server i %5 E sti: 19

EBt e Copies = - 7 : ; 5 Post-Translational Modifications
20 3¢ 40 50 & T
Protein h 1 TPTPTIGEDG SPALTIAKRAS VTESCNIGYA STNGGTTGGK GGATETVETL AQFTKAAESS FoA
18 B o 180 118 L20
GKLNIVVKGK ISGGAKVRVO SDKTIIGOKG SELVGTGLYI NKVKNVIVRN MKISKVKDSN +  PTMs — =
s A 100 o e st TRTRTIQEDG SPALTAKRAS VTESCNIGYA
GDAIGIQGASK MNVWVDHCDLS SDLKSGKDYY DGLLDITHGS DWVTVSNTFL HDHFKASLIG i A
190 200 210 220 230 248 anmliaie saktinas STNGGTTGGK SBAY’{'T‘V&TL AGFEKAAESS
HTDSHAKEDK GKLHVTYANN YWYNVNSRNP SVRFGTVHIY NNYYLEVGSS AVNTRMGAQV & P 9 ) 1
P Sag 278 280 Saa a0 GKLNIVVKGK ISGGAKVAVO SOKTITGaka
RVESTVFDKS TKNGIISVDS KEKGYATYGD ISWGSSTNTA PKGTLGSSNI PYSYNLYGKN ]E elete SELVETGL';:I: T B Mx[skvkus‘n}l
320 330 340 343
NVKARVYGTA GOTLGFAAAS FLEQKLISEE DLMNSAVDHHH HHH SR e LR g ShLES Y
. DGLLDITHGS uvavsziC HOHFKASLIG
PTMs 22T Alpha-D-mannese  44T: Alpha-D-mannose  45T: Alpha-D-mannose  44T: Alpha-D-manncse  4B5: Alpha-D-mannose  547: Alpha-D-mannose 2
HTDSNAKEDK GKLHVTYANN YWYNVNSRNP
SVRFGTVHIY NNYYLEVGSS AvNTPMnA&v
RVESTVFDKS TKNGITSVDS KEKGYATVGD
IsnassTn:rﬂ PKGTLGSSNT PYSYNLYGKN
NVKARVYGTA GOTLGFAAAS FLEQKLISEE
Template settings BLNSAVDHHN HHH
Type
Use PDB templates up to* - 21 Glycan chain > w
04/01/2025 =
MAN

Valid reat CCD codes: BGC, BMA, FUC, GLC, MAN, NAG.
Use PDB templates with default cut-off date (30/09/2021)

Type

| 447 | Glycan chain ¥ o

Turn off templates

Cancel

« VL —FEEDOHNNDAY X T
- T 7 #4I)L ;E2021/9/30LABT(AF3E X £ [ L)
- 2N B IZERERZ(EM. RNA/DNAIZLFEMZEA TS 3

. FHMRIEERIEIFAQZEHR  https://alphafoldserver.com/faq



https://alphafoldserver.com/faq

AlphaFold3 (GitHub}k)

7R k1) ¢ https://github.com/google-deepmind/alphafold3

* GitHubkRAlphaFold3TTE 3 & (ServerlR TTEFRLI &)

-YUHYEDAA

-MSAR T L —MEEDHRAZIYAX
- BIERBEBEHRDH R 21 X

— IR DIEE T A

- HEFES

- (fBDAF3-likeFETHTETB)

» EAHISIFEFER - IFEFBERDH
- DVIOIXA T #—LHSHFRITDIVEND S

« EFILOEADHNIE AT dockerh 5 HEITRIEE



https://github.com/google-deepmind/alphafold3

AlphaFold3 (GitHubhR) @ A 7378 S G 21

» AlphaFold3diz& I&jsonT 7 1 JLZT
- AlphaFold-likeFEZ EICATINEL B D EE

{ =
"name": "Job name goes here",
"modelSeeds": [1, 21,
"sequences": [
{"protein": {ffN}},
{"rna": {{H}},
{"dna": {{f}},
{"ligand": {fHH}}
]l
"bondedAtomPairs": (I,
"userCCD": "...",
"userCCDPath": "...",
"dialect": "alphafold3",
"version": 3
}

https://github.com/google-deepmind/alphafold3/blob/main/docs/input.md



https://github.com/google-deepmind/alphafold3/blob/main/docs/input.md
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AlphaFold3-like % 18:&FHIFED ELE

Date Software Code available? Parameters available? Lines of Python code
2024-05 Alphafold 3 X (CC-BY-NC-SA 4.0) X (you must request access) 32k
2024-08 HelixFold3 K (CC-BY-NC-SA 4.0) A (CC-BY-NC-SA 4.0) 17k
2024-10 Chai-1 X (Apache 2.0, inference only) (Apache 2.0) 10k
2024-11 Protenix XK (CC-BY-NC-SA 4.0) X (CC-BY-NC-SA 4.0) 36k
2024-11  Boltz (MIT) (MIT) 17k

https://blog.booleanbiotech.com/alphafold3-boltz-chai

- AlphaFold3-like MEEN 2 FENKZ K EH (OSSHETE)

 Boltz-1iZPocket&l#]. Chai-liZContactElfHFBTES
— Pocket#ll#y . RExtchainOBEER % 49
— Contact&l#y (Chai-10 &) : HREWNKREOHEBERZ 1K

e Chai-lIZFWEBH—N\—FRHPBEEINTULS

* Boltz-1i3%EH Z 8% TOSS
- Chai-10#ER I — F DAz iR - Boltz-1I3F B FIED 1H
- BB VPHILRMEDOEH S TIEBoltz-1hYEN S
 Boltz-1DILERNPSRAFENBLICLWS DMMRETIN TV S
— Boltz-R. BoltzDesignl. CyclicBoltzl, MFDesign



https://blog.booleanbiotech.com/alphafold3-boltz-chai1

Chai-1X Boltz-10D Ltk S s 24

Mean DockQ

[ZIZEFDMERE (FiAlEChai-1A RWI17?)

— Chai-1EZ > NVBEEETILEAVTWS =8, B—F5h 5
BEFATAZEHEEE

— Chai-1lZContactFlfHLFIHA T 3 7=8%. FHFiFIELHNIXIES T A
BEZRNET D-HDEREH

f : . . Antibody-Antigen DockQ Success Rate (n=325)
Antibody-Antigen Mean DockQ Scores B Evaluation set multimers (n = 595 clusters) A 0.8 7 B
. L
Restraint Type r
AF23 061 L ¥
0.6 4 B Boitz-1 H . i 074 One Contact (254) S ]
Chai-1 | One Epitope Residue (84) A
05 Chai-1r 0.5 1 | One Contact (154) cf,
0.6 4 | Four Epitope Residues (84) < m)r
04 - _ o 04 1 Blind (No Restraints) [
Jg -]
A " _E 0.5 4
< < 03 1 T
03 i o |
g 04 1
- 02 |
02 S | l
bt
0.4 4 o1 03 1 I
0.0 00 0.2 |
Mean DockQ of interface predictions. Chai-1r takes 4 epitope residues as a restraint. AlphaFold3 is not available for commercial use, so we use Boltz-1, an
AF3 reimplementation from Genesis Therapeutics and MIT. As Boltz-1 has not released a confidence model, we evaluate all methods based on average
DockQ across 5 samples. We restrict to complexes that fit into memory of all models. Error bars are calculated with 10,000 bootstrap samples. 0.1
(A) Performance on 165 Antibody-Antigen interfaces from 73 PDB IDs that were released after the training data cutoff of all models. DockQ was I I i
computed for each interface, and then clustered by 40& Antigen sequence similarity (n=60 total clusters). (B) Performance across 595 low-homology I |
protein-protein interface clusters (40% and 100% sequence identity for for proteins and peptides) derived from 1273 interfaces across 665 PDBs
which appeared after the Chai-1 training data cutoff. Performance of AF2.3 & Boltz-1 may be overestimated, as there is no guarantee these interfaces are 00 T A - T
low homology compared to their training splits. Aceptable( = 0.23) Medium( = 0.49) High (= 0.8)

DockQ Threshold

MR E ST A4 EE contactEl#y

[7] Chai Discovery et al. bioRxiv (2024).
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» AlphaFold ServerBE#WEB L THEBETFA TE 3V —IL
— AF Server& 32U\ A > R (SMILES) Z 38 E 0] EE
— Contact/Pocketfl#9h"
- REEMHOHEEES IR, O—AILRDKRE

We are currently in beta. Please contact us if you have any feedback

Predict new structure with Chai-1 4 Predictions remaining: 25

Try an example

7WJ3 7QF4a 7SYZ (restraints demo)

(] Use MSAs (slower) () Use Templates Specify restraints New
When MSAs are disabled, Chai-1 uses a language model to Templates search for known structures that share sequence Restraints specify how different chains are arranged in a
capture evolutionary statistics about the protein. We find that similarity to inputs and provide them to the model for complex, and can be used to incorporate prior knowledge of
this enables 90% of the performance with significantly faster additional guidance. Requires MSAs to also be enabled with structural contacts into folding.
performance. MMseqgs2.
Reset (x)
Molecule Type Copies Chain IDs Sequence Text
protein v 1 A Enter sequence here with modifications as CCD code in parentheses; for example:

(ACE) GQLEEIAKQLEEIAWQLEEIAQG (NH2)

https://lab.chaidiscovery.com/M'5 X—=IL7 R L XZ AL, EfIN=X—ILOIDy o) >ropend—1 Y
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Predict new structure with Chai-1

4 Predictions remaining: 25

Try an example

TWJ3 7QF4 7SYZ (restraints demo) 7 @ @ @J

| Use MSAs (slower) | Use Templates Specify restraints New
When MSAs are disabled, Chai-1uses a language mode! to capture evolutionary statistics about the Templates search for known structures that share sequence similarity to inputs and provide them to the Restraints specify how different chains are arranged in a complex, and can be used to incorporate prior
protein. We find that this enables 90% of the performance with significantly faster performance. model for additional guidance. Requires MSAs to also be enabled with MMseqs2 knowledge of structural contacts into folding.

MSAZfES H ToTL—MESEZES D contact/pocketf i

®
Molecule Type Copies Chain IDs Sequence Text
2 protein v 1 A MMADSKLVSLNNNLSGKIKDQGKVIKNYYGTMDIKKINDGLLDSKILGAFNTVIALLGSITITVMNIMITIQNYTRTTDNQALIKESLOSVQQQIKALTOKIGTEIGPKVSLIDTSSTITIPANIGLLGSKISQSTSS INENVNDKCKFTLPPLKIHECNISCPNPLPFREYRPISOGVSDLVGLPNQICLQKTTSTILKPRLISYTL x
¥ PINTREGVCITDPLLAVDNGFFAYSHLEKIGSCTRGIAKQRIIGVGEVLORGDKVPSMFMTNVWTPPNPSTIHHCSSTYHEDFYYTLCAVSHVGDPILNSTSWTESLSLIRLAVRPKSDSGDYNQKY IAITKVERGKYDKVMPYGPSGIKQGDTLYFPAVGFLPRTEFQYNDSNCPITHCKYSKAENCRLSMGVNSKSHYTLRSGLL
KYNLSLGGDIILQFIEIADNRLTIGSPSKIYNSLGQPVFYQASYSWDTMIKLGDVDTVDPLRVQWRNNSVISRPGQSQCPRANVCPEVCWEGTYNDAFLIDRLNWYSAGVYLNSNQTAENPVFAVFKDNEILYQVPLAEDDTNAQKTITDCFLLENVIWCISLVEIYDTGDSVIRPKLFAVKIPAQCSES
54
- protein v 1 ] QIQLVOSGPELKKPGETVKISCTTSGYTFTNYGLNWVKQAPGKGFKWMAWINTYTGEPTYADDFKGRFAFSLETSASTTYLQINNLKNEDMS TY FCARSGYYDGLKAMD YWGQGTSVTVSSAKTTPPSYYPLAPGSAAQTNSHYTLGCLVKGYFPEPVTVTHNSGSLSSGVHTEPAVLQSDLYTLSSSUTVPSSTWPSETVTCNVAH %
v PASSTKVDKKIVPRDC
54
2 protein ~ 1 c DVLMIQTPLSLPVSLGDQASISCRSSQSLIHINGNTYLEWYLQKPGQSPKLLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYYCFQGSHVPFTFGAGTKLELKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQNGYLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTST
- SPIVKSFNRNECVY
=
54
Restraint Type Chain 1 Residue index 1 Chain 2 Residue index 2 Distance (A)
contact ~ A c387 B Y101 5 X
contact v c 132 A s483 : *
Restraints specify how ent chains are arranged in a complex. These can be given as contact restraints specifying two residues across two protein chains that should be within a specified distance, or pocket restraints specifying a residue in a protein chain that should be within some distance of any atom in another protein or ligand
chain. Chains are assigned to inputs in the order spec

fied in the molecule table, and residues should be specified as a one-letter residue code followed by the 1-indexed position of that residue (e.g., "R42"). For more information, refer to the 7SYZ example above or our documentation on GitHub.

O contactilfy : 2D Dchain+iXBEH S L HI DIz IEE
nF - wlEZIEM

3D structure —

RIT
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Molecule Type Copies Chain IDs Sequence Text

X

protein v~ 1 A PIFLNVLEAIEPGVVCAGHDNNQPDSFAALLSSLNELGERQLVHVVKWAKALPGFRNLHVDDQMAVI

QYSWMGLMVFAMGWRSF TNVNSRMLYFAPDLVFNEYRMHKSRMYSQCVRMRHLSQE FGWLQITPQEF

7= /@‘%@E@J LCMKALLLFSIIPVDGLKNQKFFDELRMNYIKELDRIIACKRKNPTSCSRRFYQLTKLLDSVQPIAR
ELHQFTFDLLIKSHMVSVDFPEMMAEIISVQVPKILSGKVKPIYFHTQ

xR © C1=CC2=C3C(=C1)NC(NC3=CC=C2)C4=CC(=C(C=C4)0)0
SMILES
2YH D Predicted Aligned Error

68

Aligned token
®
(3]

3

(=1

w
f

270

0 68 135 203 270
Scored token
~ | —-
. 0 . 25.88
® no0.20) 120,79} 170, 50) @ [50.0] Expected Position Error (A)

Colored by predicted LDDT (pLDDT)

« ipTM>0.8 72H\. FEEMUEHIEHE>TWVWS (BRI D EMEERL)
- DAY RIZOVWTOXR A7 IEZFENNE




Chai-1 ES#FADH

H > 7 ILDOFRIB (contactll#o7 L)
PDB:7SYZ (Hendra virusG&Z > XNV B & I I AFRDESE)

ipT™ = 0.4469 pTM = 0.5642

Predicted Aligned Error

262

" chainfDpAE
MARZFL

Aligned token
o
N
iy

786

1048 i | | L Lid |
786
Scored token

b
| —

30.93

@ [90,70) [70, 50) ® 1[50, 0] Expected Position Error (A)

@ [100, 20)
Colored by predicted LDDT (pLDDT)

« chainfDpAE FRE) IFAKET <. BEEFRHIIEKHK (ipTM=0.45)
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Chai-1 Contact$l#

Chain ADC387 & BDY1015%E
®lH9B)  Chain CoI32r ADS4835EE

Chain 1 Residue index 1 Chain 2 Residue index 2 Distance (A)

rrrrrrr

Predicted Aligned Error

Aligned token

1048 T T T 1
0 262 524 786 1048
Scored token
, | e
0 30.91
@ (100, 90) @ (90,70 [70, 50) ® (50,01 Expected Position Error (A)

c EEITA3AREZH > TW3BIEE. Contactilfu@HTE 3
« N ZHT-ZTIEFSDIPTMAEL BRB5EHH S (EEEIFESEW)
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Boltz-1I[8l]

Trunk

Confidence Model

Random Input >K x K O tp t
s S
Recurs ive Recursive | _ _ .| Recursi )
Update Update B Updat
y . | —

[8] Wohlwend, J. et al. bioRxiv (2024).
XAlphaFold3 B4/ D. 7> FL— MEEIFATILAEW

« MITOMRF—LICKB0SSETIL

- FEI-RFIEHBABELTWVLS
— Boltz-1xH’2025/4/271C1) 1) =R INDB R EWERN B T v TT5— k%

ISRFEDEA



Boltz-1D A QR

ABIEZYAMLFE R A Fastafe 2 5t i

YAML
sequences:
— ENTITY_TYPE:
id: CHAIN_ID
sequence: SEQUENCE # only for protein, dna, rna
smiles: 'SMILES' # only for ligand, exclusive with ccd
ccd: CCD # only for ligand, exclusive with smiles
msa: MSA_PATH # only for protein
modifications:
— position: RES_IDX # index of residue, starting from 1
ccd: CCD # CCD code of the modified residue

cyclic: false

~ ENTITY_TYPE:
id: [CHAIN_ID, CHAIN_ID] # multiple ids in case of multiple identical entities
constraints:
- bond:
atoml: [CHAIN_ID, RES_IDX, ATOM_NAME]
atom2: [CHAIN_ID, RES_IDX, ATOM_NAME]
- pocket:
binder: CHAIN_ID
contacts: [[CHAIN_ID, RES_IDX], [CHAIN_ID, RES_IDXI]]

Fasta

>CHAIN_ID|ENTITY_TYPE |MSA_PATH
SEQUENCE

>

(FastaDiH & IXTRE DIERF P pocketElf A CICIERE L TULALY)

Institute of

SCIENCE
TOKYO

32




Boltz-1D=E1T

Google Colaboratory=EZEHl
7R kY https://github.com/YumizSui/AJACS-PSP-2025

name="multimer"
inputfile=f"examples/{name}.yaml"
'boltz predict "$inputfile" —-write_full_pae ——out_dir "example_results"

5|3
--recycling steps
- 77 AILMIE3 ZIEEY) 72H. AlphaFold3i310 (o9 hicekE)
* --uUse_msa_server
- MSAZ B THEE LBZWVWESIIfTIT XS
~ (ColabFold & E#kH —/\h 5MMSeqs2ic & 5 MSA% Enig)

--diffusion_samples
- AT B3\WEDK (77 4L ~iF1D)

--write full pae
- PAEORZ K19 2RICHE


https://github.com/YumizSui/AJACS-PSP-2025
https://github.com/YumizSui/AJACS-PSP-2025

Boltz-1MANBIL- ZVNVHE - UH Y FEEE 1 5L

il version: 1 # Optional, defaults to 1

2 sequences:

3 - protein:

4 id: [A, B] <—ChainDIZREL I gE

5 sequence: MVTPEGNVSLVDESLLVGVTDEDRAVRSAHQFYERLIGLWAPAVMEAAHELGVFAALAEAPADSGEL
6 msa: ./examples/msa/seql.a3m «—MSAT 71 ILEZIEETNIIHEEZXF v
7 - ligand:

8 id: [Cs Dl

9 ccd: SAH

10 - ligand:

11 ids 1E; Fl

12 smiles: 'N[C@@H](Cclccc(0)cc1)c(=0)0' > KIZCCDASMILESTIEERIEE

B LEH %83 7-8DFasta

>A|protein|./examples/msa/seql.a3m 3
MVTPEGNVSLVDESLLVGVTDEDRAVRSAHQFYERLIGLWAPAVMEAAHELGVFAALAEAPADSGELARRLDCDARAMRVLLDALYAYDVIDRIHDTNGFRYLLSAEARECLLPGTI
>B|protein|./examples/msa/seql.a3m
MVTPEGNVSLVDESLLVGVTDEDRAVRSAHQFYERLIGLWAPAVMEAAHELGVFAALAEAPADSGELARRLDCDARAMRVLLDALYAYDVIDRIHDTNGFRYLLSAEARECLLPGTI
>C|ccd

SAH

>D|ccd

SAH

>E|smiles

N[C@eH] (Cclccc(0)ccl)C(=0)0

>F|smiles

N[C@eH] (Cclccc(0)ccl)C(=0)0
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e PDBICEIRTINTWVADFDILBEEHN IR
- AR LTCCDIDRIEBET DB ENTETS
- REOEMIZCCODFD AN (XA L))

Small Molecules

Ligands G
[+ Chains & Name / Formula / InChl Key 2D Diagram 3D Interactions
TES C [auth &) TESTOSTERONE Interactions =
Query on TES C1g Hog O2 1 & @ Interactions & Density
MUMGGOZAMZWEJJ-DYKIIFRCSA-N [ % )
Download ldeal Coordinates CCD File ® [ I *
Download Instance Coordinates + ke
AVE D [auth A] 4-(2,3-dihydro-1H-perimidin-2-yl)benzene-1,2-diol 2 & Interactions ~
Query on AVE Ciz Hia N2 Oz :) ) © Interactions & Density +
RBGFUFBYYJRGBW-UHFFFAQYSA-N
Download Ideal Coordinates CCD File ® o
T
L

Download Instance Coordinates ~

https://www.rcsb.org/structure/2YHD

AV6

4-(2,3-dihydro-1H-perimidin-2-yl)benzene-1,2-diol

Find related ligands:

- Dispiay Fiss = Dowrload Fils = = 491
OH

HO
Creatsd: 20110503
Last modified: 2020-06-05
Find Related PDB Entry

HN NH 1 6irias where AVG Is found as a standalons ligand
search |

search |
Chemical Gomponent Summary

Name 4-{2,3-dihydro-1H-perimidin-2-ylbenzene-1,2-diol Chemical Details
Synonyms 4-{2,4-DIAZATRICYCLO[?.3.1.O]TRIDECA- 1{12),5,7.8(13),10-PENTAEN-3-YLBENZENE-1,2-DIOL

Formal Charge
Systematic Name (OpenEye OEToolkits)  4-{2,3-dihydro-1H-parimidin-2-yllbenzens-1,.2-dlol

Atom Count

https://www.rcsb. orgmgand/AVG
[9] Westbrook, J.D. et al. Bioinformatics31.8 (2015): 1274-78.
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PDBD:2YHD

version: 1

sequences:
~ protein: %uff*/‘]@ L
id: A
sequence: PIFLNVLEAIEPGVVCAGHDNNQPDSFAALLSSLNELGERQLVHVVKWAKALPGFRNLHV
msa: examples/msa/P10275_0.csv

- ligand: # allosteric

ig: C
ccd: AV6
constraints:
- pocket: T °
i )HY RAVEBD RS v ke LT
binder: C

. > B =
contacts: [ [A, 46 ]' [A, 64 1 1 Cha|n A10) 46, 64%50)5%%%*5&
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Cyclic offset
v E A v A K G

o
-
m
o
[
m

W N s o e N W
UL R~ T R I

w

i -

cyclic offsetll0l¥ IE|EN B HET
head-to-tail Bl DR E D EF R % RIF

sequence: QLEDSEVEAVAKG

cyclic: true IEWR~RTF K1k

1 version: 1 # Optional, defaults to 1
2 sequences:

3 - protein:

4 id: A

5

6

[10] Rettie, S.A. et al. bioRxiv (2023).
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PTMs 22T: Alpha-D-mannose  44T: Alpha-D-mannose ..-i's:'l':.Alplu-.-D’-mnnose- 46T: Alpha-D-mannose  485: Alpha-D-mannose  54T: Alpha-D-mannose

BBV :
AlphaFold Server D EIERIZIEER DB

version: 1
sequences:

- protein:
id: Al
sequence: TPTPTIQEDGSPALIAKRASVTESCNIGYASTNGGTTGGKGGATTTVSTLAQFTKAAE
msa: examples/msa/7bbv_0.csv
modifications:

- position: 22

ccd: THMAN  JREEZ L 7cCCDZEE
- position: 44

ccd: THMAN

CCD®D A1 AR LIZDWTIE https://github.com/benf549/boltz-generalized-covalent-modification = &R



https://github.com/benf549/boltz-generalized-covalent-modification
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AF3-likeFEDVH FF Y1k

a) b) c)
COM Ol pegto Olgy, COM Alp,qt0 Ol COM Algeqto ALy,
ABL1 1 gt len ] ABL1-51 o —@— ABL1-S1 L]
ABLLT o ) - ABL1-S1T ® o ABL1-S1T L4
AKTL e ABL1-S2 ot - ABL1-52 —e—0 -
ARS1{ —*— e ] ABL1-S2T e 8 ® ABL1-52T —— LI
ARS1T{ Sy AKT1 ——e ® AKT1 [ oI
ARS2{ @ v i ° AR-51 =t — ® AR-S1 [ ]
ARS2T{ @ e —e AR-S1T (i ARS1T ®
Abl1{ & - o ® AR-52 g AR-52 &
AbI1T{ +@=r—8— ] AR-S2T L= AR-S2-T ®
CHEKL ® * s AblL e— —e— . Abl1 ° .
CSNK2A1 —e— @ [ Abl1-T e O o ~ Abl1-T R
CYP3A4 e o® CHEKL i CHEK1 L
GCK{ & . o CSNK2AL .y CSNK2AL T
£ IGFIRS1 - - e v . L) o O og
‘@ IGFIR-S1T e ol ‘@ GCK o ® @ Gek{ @ —>— °
§ IGF1R-52 g 2 ——i E IGFIR =¥ § IGFIR - @
QO GFIRS2T{ @ —e—— Q. GFIRT —t Q. GFIRT . @
KIF11 - r *— KIF11-51 = == KIF11-51 " —eo
KIF11-T ofg KIF11-51-T 9. KIF11-51-T s 2l =
MAPK1A {4 *— o KIF11-52 g KIF11-52 {— — e ow
MAPKB o —e® KIF11-52-T oo KIF11-52-T e ®
PTK2-51 *— ? e MAPK14 &9 ® MAPK14 e ®
PTK2-51T o - MAPKS o9y MAPKS &
PTK2-52 ot . = PTKZ i PTK2 L
PTK252T{ 8 g ® PTK2T e ] PTK2T o
PTPN1{ ;@ ® e PTPNL g PTPNL -
RORC —p—r—— RORC . o—e— © RORC a9
bla L — @ ba{ —————————@p— © bla -
mhcA mhcA mhca
mhcAT e ® e mhcA T C— mhcAT Pa— Y
0.0 10 25 50 100 25.0 50.0 0.0 1.0 25 50 100 250 500 0.0 1.0 25 50 100 250 S0.0

Center of Mass Distance (A)

Method

@ msa_boltz

© rosetta

© neuralplexer

Center of Mass Distance (A)
Method (COM <= 2.5 A)

@ msa_boltz (%33) © rosetta (%23)

© neuralplexer (%38)

Center of Mass Distance (A)

© msa_boltz

© rosetta

@ neuralplexer

[11] Nittinger, E. et al. (2025).
« Boltz-1D#EENETRBEIFEFCF RV, 7OXTUwD
0 b OFRIKEE L LI
-BERIDAILY X7V JEMUIC TR SN ERD D S
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KIAZERIAD TR

« AlphaFold2iZtb R TdisorderfBig THEEZEXD ¥ 3 LW (X]H)
— pLDDTDEW N v T D HIREZEICTRD 5 3

- ERETILIEZCDERDFRWV=H. disorder®dFAIICDOWTIE
AlphaFold2HhMEN B IZEDL H B Hh'H




mEMEES DT

= Correct low-homology Very high accuracy
antibodies low-homology antibodies
40 -
o o0}
o o 601 £ D= ag-
o g% y
£ A 2
$ o 407 g g 20 *
55 5 2 404
I L] I 1 0 o I 1 I I
1 10 100 1,000 1 10 100 1,000
Seeds per target Seeds per target

AF3 — AF-M 2.3
AF3ERZI & D 1k

s MERAEESEDO TR TIEseedB2EPTIEE. LUDEEHEHD
THABELIET B
- R XA > TIREHEDE 5BV



T DftDAlphaFold3ic &k 2 FADEE SR

« KDFIESFRTEARL (FBEHSRHN)
s IKMEEREESRNAER (Boltz-1xTHIED)
- REDBEICHE2ERLH S (TK)

3Z0J (PO TR )

LLJOoy \ IKTF TR DK
ApoTHHoloTHclosed statex L TFRIT 34

AF35R34 & D HR#%



AlphaFold3ic & 2 FAIfEEDRSH

« KEIBWERZHSIZNTE-)H Y REGEDT A HE
- PROTAC*®molecule glueZs &'« ZTESEDOTAIHE L L\12
[12] Zheng, H. et al. bioRxiv (2025).
- GPCROEEHEFHBEIFHELI-DDD., EERIIRS ]
- RTZFRUAHY ROFRNEAFERED]
[13] He, X.-H. et al. Acta Pharmacol. Sin. 46.4 (2025): 1111-22.
« VXTI RAT EERFMMEDIERS
- LI WCHEET 2 HEARBFETIEAWLI415]

(HelixFold3) B, o e e s a0t e
EEC X X7 OEE O w
o
target Pearson’s R? Kendall’s 8
BACE 0.24 0.33
CDK2 0.33 0.50 8)
JNK1 0.38 0.44 k2
MCL1 0.08 0.24 c
P38 0.00 -0.06 ©
| S
PTP1B 0.00 -0.02 - —
thrombin 0.63 0.78 JEL IAFA 2 Fittine ty=0.00¢+0.52)
TYK2 0.17 022 - 3 s PIOIU:
[14]Furui, K., and Ohue, M. ACS Omega 10.11 (2025): 11411-20. [15] Zheng, H. et al. bioRxiv (2025).
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{ AlphaFold2Z IEL® & LTcBETRIFEDFEWVWS - BBERODRT - FERZ J

BEFEDFEVTIT
 AlphaFold Server (WEB)
- FRICIUMEEREEN TR ZEH T BIERREEC{LF(ER
 Chailaboratory (WEB)
- ZNVEVAHY FEEETRAZE T, pocket/contactlF
 AlphaFold3/Boltz-1/Chai-1 (local)
- WEBY —JLTRANH S & T (Boltz-1/Chai-1 : OSS)
« AlphaFold2/ColabFold (local)
- AR3 TS EF<L LW BVWEE (IDPEV/NVE - ZEBEBENIZLLY)
— AlphaFold Database (WEB) : & —&2~X— XX DAlphaFold2 FHliEiE%x B3
TERDRA
» pLDDT : BRI A EE T A4 se P disorderh & 2 DB T %
« PAE ! HEMBOMTHNRUERBRRDOIEL . E8EFRHOEREEZR S
* pTM, ipTM : &K - BEEEFRANTET TVWSIIMETHAT S




s SCIENCE TOKYO

FAQ



FAQ1/n

« VAT ITICHITREIERFATZICE VT, FKEDIENERDZZVINIED
BEZFAL. Mt RyF I Ial—2a3rRezABUVWTEREL
EBMEREITBCIFAETLLSND? DED, T—2%ZHAOL. 77
1IN ZEHIIEEZEETCIA3DHDLEDOTLLOIND?

-AL 7MWK ZEE TS CIIAIEETT
— A2. AlphaFold ServerQFRERZ RwF> o> Zal—> a3 YEFEDANIC
FMATEZZCIFBEINTWEY (O—AHJLRRAF3IEE])
« MacTBoltz-1ZES> & IXTETEH ?
— A. M3 ProlcEWTEMET % Z & %= HESR (version 0.4.1)0 1.0.0[dF 4 X ?
c OODAHEICFERBZDI=>T—INAT—AXTY,
- BEARMICPDBICZ K B & D RIBE - MSAD +HABEIFFEL»T L.
ZOTRVWEEITFRLEEL MERICH S
- BHRHDOY—ILEHETHES DHARI +
« RyF>d, IRILF—HE, £HETI. DFoIal—>arvE

- HBETHBDO—D, WBAWVWARY — LY EFIMH#ZHASHETIET
Y 2EER LTV DN FE




FAQ 2/n

« Boltz-1THEHDRIIRTF RBEICWNT IBEETFTADAE (MSADZE(HE
FHE) MDD FEATLIEDOT. TBNANWVWEREITAEEWVWTT,
localcolabfold THEER U RTF REICESa3mZ AL £ L71=HN
FMELEFHEATLT

— FRREE1 [ Boltz-1Tld. --use_msa_serverZd 7> 3> TMSAZEE$ 3 C
EHOHEET (paired MSAKTIS)

— BRREE2 ¢ localcolabfold CEH=ZAYE LTFRIL. a3m7 7ML EFNEN
MSAY L THEET % (unpairedIEXTIL)

~ fRRER3 © alphafold3_tools TEZ OMSAIESRZHE L. 7 7T ILICHRET
% (LU

$ msatojson -i input.a3m -o input.json # shell

# pythont
with open("input.json") as f:
inputs = json.load(f)
with open("msa_©.a3m","w") as f:
f.write(inputs["sequences"][0]["protein"]["pairedMsa"] +
inputs["sequences"][0]["protein"]["unpairedMsa"])



FAQ 3/n

s THIEBSEZRAW R YF I Zal—23>IlDoVT
- SOIIREOEE LBIZ L FIH. TDFXFEET SGoogle Colaboratory
ZzARLTVWETY

— https://colab.research.google.com/drive/1 FXmlb84cA6u3R2RqWolFK64IACG
lIWC?usp=sharing

AutoDock Vinalc &2 Kw = >4 4l


https://colab.research.google.com/drive/1_FXmlb84cA6u3R2RgWolFK64lACGIjWC?usp=sharing
https://colab.research.google.com/drive/1_FXmlb84cA6u3R2RgWolFK64lACGIjWC?usp=sharing
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— pocket/contact®lf] « ST > L — b DFBIFEERAIICS £ <L
CTEehDHB
- IBE SR TFEDIRE
- BARDIREDLER : AlphaFold2iZ & 2 #8&EZHk1L16)
[16] Kalakoti, Y., and Wallner, B. Commun. Biol. 8.1 (2025): 373.
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S 3% #bioinformatics - Qiita



https://qiita.com/Ag_smith/items/b2f3e08df17ffd2c42ea
https://qiita.com/Ag_smith/items/b2f3e08df17ffd2c42ea
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@M + 0.2 - pTM 3 0.5 - disorder — 100 - has_clash.
®ERXI7 24X37 fH1ETR

Table 1: Comparison of AAG estimation results on our SKEMPI test set using three different metrics.

Category Method Pearson Spearman AUC
Force Field and Profile-based SSIPe 0.68 062 0.78
FlexddG 0.62 058 0.77
BindProfX 0.56 058 074
EvoEF 0.55 051 072
FoldX 0.49 054 074
Structure-based Deep Learning DSMBind 0.62 053 0.73
ProteinMPNN 0.51 045 0.65
AlphaFold Q ng_score 0.49 0.5 IE/'
AF3 iptm 49 030 0.72
AF3 ptm 0.36 033 0.63
AF3 mean_pae 0.32 037 0.64
AF2 ranking_score 0.21 023 057
Effective Strain 0.18 031 061
AF2 mean_pae 0.05 022 054
Protein Language-based ESM2 0.27 035 0.68
ESM1v -0.02 0.06 052
ProGen2 -0.09 001 047

[5] Lu, W. et al. bioRxiv (2024).
PPIZEMNEFAITIFAF2EL D B & LEE
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E le 1: Example 2:
x?;np : i 60 disordered
ngh lsg] v residues in one
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Example 3: .
60 residues Exam_ple 4:
i i 120 disordered
disorder in both ' .
i residues in both
chains .
chains

ipTM=0.7
[6] Dunbrack, R.L., Jr. bioRxiv (2025).
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alphafold3_tools

« https://github.com/cddlab/alphafold3 tools
- RRRZERZOHZBAEICE > THE I AlphaFold3A 4R
ELUCHADHY =L
« MSAD'5 AHIDJIsonT 71 ILZ1ERRT

msatojson =i input.a3m -o input.json -n inputname

« SDF7 71 J)L%2CCDICEH#d D
— DPFHEBEESIZSMILESTIXIEETET AL
— PubChemH'53D#gEE% 1 VA M—ILTBRHYL

sdftoccd -i input.sdf -o userccd.cif -n STR

* AF1JsonT 7 1L DEE
- 5IEAEADMSAZBRIBINIL. #HREZERIETES

modjson —-i input.json -o output.json [-n jobname]l [-p] \
[-a smiles CCOCCC 1 -a ccdCodes PRD 2] \
[-u usercecdl.cif userccd2.cif]


https://github.com/cddlab/alphafold3_tools
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« A2 RDIEEIFSMILES
— PubChem ({tZEHDFT—EZRX—RX) hhHELGNS
— RDKit®ChemDrawZZ & DY —I)LH 6153 HH

4-(2,3-dihydro-1H-perimidin-2-yl)benzene-1,2-diol

PubChem CID 761631
Structure
)
&5
2D 3D
Molecular Formula Cq17H14N202
Synonyms 4-(2,3-dihydro-1H-perimidin-2-yl) benzene-1,2-diol
CHEMBL1822156
2yhd
Opreal_573891
SCHEMBL12858471
View More...
Molecular Weight 278.30 gfmol
Computed by PubChem 2.1 (PubChem release 2021.05.07)
Dates Create: Modify:
2005-07-08 2025-05-10

https://pubchem.ncbi.nlm.nih.gov/compound/761631

SMILES : C1=CC2=C3C(=C1)NC(NC3=CC=C2)C4=CC(=C(C=C4)0)0
PDBe Ligand Code : AV6



https://pubchem.ncbi.nlm.nih.gov/compound/761631
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Boltz-1x«

Physical quality matters!

Performances on PDB Test with 95% CI (Bootstrap)

mmm AF3oracle mmm Chai-loracle mmm Boltz-1 oracle == Boltz-1x oracle
AF3 top-1 msm Chai-1 top-1 Boltz-1 top-1 === Boltz-1x top-1

0.0 -

Mean LI DockQ > 0.23 Mean LDDT-PLI L-RMSD < 2A

CHE . HRERBLTEEFILOIE

- Boltz-Steering : BIZRPR>T=F JILHL - BAE - BFERLCZ
fiCIEENR—RDART v LICK DY 2T VT %dE

« Head-to-tail 2 IRIARTF R A DX



