REARFEAYY —S T L
PIERAEICET 28RS T — $13E
2026 7H10H

HOERIPHZERIFHIEREICHLI LT -
AR D %ZE X 5H

RIERFARFIRBHRB F R
a3




=[at i)

«2010F HRRIFEKXRF 4SoniETFMIER
gL (BF) BS
EU% e 20108 TRV AEILEEHZEAR(NIH)
NLM/NCBI Lzt E

'2013£E EK?WE*E/_K\ %BUEE%E (PD) AILfJ‘H:'.ji"ﬁl'F:@F%%_%AgentMScienceI:|':HL'CE’}T.:
-0 LAY ERBZPWER 8K
TERL 20188 HHLAY EERASWIR S

~—

~

EPY I BENA T AT FIT AU R i
(XN B FIEEDEDBRE)

5. DFEDT —ARN— BRI (F—8H 1 TV X)
DTN BElIE TOERTAINCHHZEIE D] ARCELRTWS?

2025/11 N1 A ERLAIRRZE S TAgentsdScienceBEEC) « 2025/12 NIIZE #BEDX (552793)
2026/3 Al « AGIRFXOZFEMBM TAIZIHAZED IARTEFET & = « 2026/4 EEREF TAINZEZZEVNET ¥ &)



https://edx.nii.ac.jp/lecture/20251210-03
https://edx.nii.ac.jp/lecture/20251210-03
https://edx.nii.ac.jp/lecture/20251210-03

S HODEE

1. EMBIRICHITRMOER (£MiEHRE) &
Mzt THITEEDHIF
i) L RN BIBET —XDEF C AlphaFold - AlphaFold DB

2. Al scientistO HIR  EF 1t
c AlIC KB RIFRTEANDOEE X BEILDENA
(KT RAANCE W= ADSRVL LELY)
« Al scientistfE> T (H5257T) A& E>THT-
(KT=RAANCEWTHEZ T NAEW)

3. 50DIC (AIDIAEEZEVHET S ?) ChatGPT AL
(BZHL 53X /INTEILR

« FPFICHITBAATEBEADRIG HSEIE L <HIFRL)



1. £iniEER=E .
EmBlRICBITAHOER



EmiRHRFIIEHSEDSRELT ?

T X AENIEFXELE FYTHBHRE X —

(National Library of Medicine, NLM) National Center for Biological * NCBI: EmiEERFICH TS
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« “1986—NLM’s Long Range Plan
was completed; it contained a
recommendation that a new
NLM Division be created to
manage and process molecular
biology information.”

« “A Brief History of NCBI’s Formation
and Growth”
https://www.ncbi.nlm.nih.gov/books

== R dee R ]
I=N=TA
B8 : Chris Spielmann, “NIH national library of medicine (7),” Wikimedia Commons, 201 6¢6ﬁ #Hi T2 /N B K148949/
2013 upload / photograph from NIH/NCI, public domain,
https://commons.wikimedia.org/wiki/File:NIH_national_library_of_medicine_(7).jpg. Hiﬂ Kent Smith, “A Brief History of NCBI’s Formation and Growth,” in The NCBI Handbook, 2nd ed., National Center for

Biotechnology Information (US) 2013, https:/www.n b nlm.nih.gov /b oks/NBK148949/ (58 2026 07 os)
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* GenBank :

NSRS IDO—T7—HhA T

« 19794 : Walter Goad 5 h' Los Alamos
Sequence Database’% &%

« 19824F : GenBank& L TR

(LANLTERA. 1992FIZNIH/NCBIAN)
* Release 3 (1982%F12H)
606L J1— K ,7680,33818 &

 SRNIBEECT DUE - A ST - FRETITHS
mE o/

« IRTEIZXINSDC (DDBJ * ENA « GenBank) T

88 : NCBI, “GenBank Overview,” https://www.ncbi.nlm.nih.gov/genbank/ ; NCBI, “GenBank and
WGS Statistics,” https://www.ncbi.nlm.nih.gov/genbank/statistics/ (Z88 2026-07-08) .
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Registered bases (log scale)
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Growth of GenBank: From Literature to Data Archive
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Data: NCBI GenBank Statistics and Release 272.0 notes. 2026 total includes traditional + set-based records.

8 : NCBI Insights, “GenBank Release 272.0 is Available!”, 16 June 2026, https://ncbiinsights.ncbi.nlm.nih.gov/2026/06/16/genbank-
release- 272/ ; NCBI, “GenBank and WGS Statistics,” https://www.ncbi.nlm.nih.gov/genbank/statistics/ (ZH88 2026-07-08) .
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https://www.genome.gov/about-genomics/fact-sheets/DNA-Sequencing-Costs-Data

Hi# : Kris A. Wetterstrand, “DNA Sequencing Costs: Data from the NHGRI Genome Sequencing Program (GSP),” National Human Genome Research
Institute, https://www.genome.gov/about-genomics/fact-sheets/DNA-Sequencing-Costs-Data (Z#& 2026-07-08) .
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M- RKEBHRDET (Sequence Read Archive)

EE  An official website of the United States government Here's how you know v

m National Library of Medicine

National Center for Biotechnology Information

SRA (SRA V]| I search |

Advanced

Help

Submissions to SRA will need to meet SRA Data Submission Standards designed to improve data quality, usability, and submission processing.
Read our recent NCBI Insights blog for more details.

SRA - Now available on the cloud

Sequence Read Archive (SRA) data, available through multiple cloud providers and NCBI servers, is the largest publicly

available repository of high throughput sequencing data. The archive accepts data from all branches of life as well as
metagenomic and environmental surveys. SRA stores raw sequencing data and alignment information to enhance reproducibility

and facilitate new discoveries through data analysis.

H# : NCBI, “Sequence Read Archive (SRA),”
https://www.ncbi.nlm.nih.gov/sra (ZH8 2026-07-08) .

« SRA (Sequence Read Archive) :
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I\ _|_ Hi B8 : Katz, K. et al. “The Sequence Read Archive: a decade more
f losi h,” Nucleic Acids R h50(D1), D387-D390
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PDB Data Growth by Released Structures
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Hi B2 : RCSB Protein Data Bank, “Growth of Released Structures per Year,”
https://www.rcsb.org/statistics/growth/overall-structures (ZH8 2026-07-08) .
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Hi B2 : The UniProt Consortium, “UniProt: the Universal Protein Knowledgebase in 2023,”
Nucleic Acids Research 51(D1), D523-D531 (2023), https://doi.org/10.1093/nar/gkac1052.
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Yea[cﬂﬁ : RCSB Protein Data Bank, “Growth of Released Structures per Year,”
https://www.rcsb.org/statistics/growth/overall-structures (88 2026-07-08) .
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CASP14{ZTDeepMindttdAlphaFold2h

EER 1218 5 FRIEE = ZE

« BAFE D John Jumper & Demis Hassabisld.
20244 (ZDavid Baker& & I/ —RNIJUMEEE %

o, i
X =
STRUCTURE SOLVER
DeepMind’s AlphaFold 2 algorithm significantly outperformed other teams at the CASP14
protein-folding contest — and its previous version’s performance at the last CASP.
100 .....................................................................................................................................................................................
% AlphaFold 2
g \ A score above 90
g 80 e IS CONSIAEIEA FOUghly e e s
g equivalent to the
— — © 70 - experimentally o o o
A protein’s function is determined by its 3D shape. E‘ determined structure AlphaFcld \
7 y E 60 .....................................................................................................................................................................
ITWILL CHANGE EVERYTHING": N
AIMAKES GIGANTICLEAP IN £
@ AD e e ——
c
SOLVING PROTEIN STRUCTURES :
DeepMind’s program for determining the 3D shapes g 30
of proteins stands to transform biology, say scientists. T 20 ke . A e e .
S
O 10.. e .
https://www.nature.com/articles/d41586-020-03348-4
0 T T I 1 T T 1
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Hi B2 : Callaway, E. ““It will change everything’: DeepMind’s Al makes gigantic leap in solving protein
structures,” Nature 588, 203-204 (2020), https://doi.org/10.1038/d41586-020-03348-4. Graph source: Contest year

DeepMind; photo credit: Edward Kinsman/ Science Photo Library. https://media.nature.com/original/magazine-assets/d41586-020-03348-4/d41586-020-03348-4.pdf
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AlphaFoldi{d LEWER) ZiHFICERT:

H B : Jumper, J. et al. “Highly accurate protein structure prediction with AlphaFold,” Nature 596,
583-589 (2021), https://doi.org/10.1038/s41586-021-03819-2. Licensed under CC BY 4.0.
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AlphaFold Structure Database D&%

GTRERATARET — 2 X —
‘ i 'AlphaFold27aE.i ,%Dd)& YINDVBICE
AlphaFold

Protein Structure Database  EESMEE C ONTELVDE
Developed by Google DeepMind and EMBL-EBI . ;&—I—_’EE#_‘)\ j’T:PDB 3:1%/9267514:

e e T e T - LHEHAFDBD 1:%;‘& S BIIACY %i‘ D
E2EEHN—T3
AlphaFold DB id t 200 milli tei
Qi simennkentamime il G Ft BIZz0D THIOERE | ANDEHES
H8 - AlphaFold Protein Structure Database, EMBL-EBI / Google DeepMind, o P D B ¢ U N | P I’Ot ¢ E nsem b l% ‘: f‘ll\ﬂgj

https://alphafold.ebi.ac.uk/ (ZH8& 2026-07-08) .

N ~
AlphaFold Data are licensed under CC BY 4.0. ijﬁjj,
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rEh38 %3 2?1 :AlphaFold DBDHLK

April 2021 July 2021 December 2021 January 2022 July 2022 Database in 2024: providing structure coverage for

over 214 million protein sequences,” Nucleic Acids

Collaboration __Initial release of ____ Predicted structures Organisms Predicted Eﬁ;ia/r/ﬂl?ig/?o?323]%?7;%%?1 Licensed
agreement between  the AlphaFold for the Swiss-Prot implicated in Global structures for under CC BY 4.0.
EMBL-EBI and DB sequence set Health and most of the
DeepMind Neglected Diseases UniProt database
Number of predicted Q /_\
structures in AlphaFold DB \ y
365,000 804,000 995,000 214,000,000

Number of structures in O
the Protein Data Bank 200.000
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“The good, the bad and the ugly”

H B8 : Thornton, J. M., Laskowski, R. A. & Borkakoti, N. “AlphaFold heralds a
data-driven revolution in biology and medicine,” Nature Medicine 27, 1666—
1669 (2021), https://doi.org/10.1038/s41591-021-01533-0.
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nature

» The Virtual Lab (202411 8BioRxivL 1) > k) . e —
CLBMETOCADFEHE i
. The Virtual Lab of Al agents designs new SARS-CoV-2
- NED

%'fﬁ%%lb\l icT—N %—_’. l—fl_- i_ ) nanobodies
@B AOF I ILRIKERTE2DFETH 1Y) SR

Kyle Swanson, Wesley Wu, Nash L. Bulaong, John E. Pak & & James Zou &
D Save article

o 1 ‘ %% E | f \\9: { x / / \\ n | % _}-Ll_'_l 76k Accesses | 163 Citations | 604 Altmetric | Metrics
J j-l-' DXE 8 : Swanson, K. et al. “The virtual lab: Al agents design new SARS-CoV-2 nanobodies with experimental

validation,” Nature 646, 716-723 (2025), https://doi.org/10.1038/s41586-025-09442-9. Preprint: bioRxiv,
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(b) Phase 2: Project specification

a Team Meeting Summary
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2013  Auto-WEKA

. o 2017 NAS (Zoph & Le) 2020 AutoGluon
:ET)LIEEI:R}:/\{/\— . i == - v /_0):'_[\\‘—6\ "EEE
rifviany A ara oy MBEORE ETEDIL BT RS

4 \ 4 4 4 \ 4
2015 auto-sklearn 2018 Cloud AutoML
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: Baratchi, M., Wang, C., Limmer, S. et al. “Automated machine

. 7:: 7": L/ g @J'ﬂ:‘ —é *LTC iﬁiﬁ'ﬂ:@ JL— '707‘:—_ Lj‘ learning: past, present and fu¥ure,” Artificial Int'elligence Review 57,

122 (2024), https://doi.org/10.1007/s10462-024-10726-1.
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> (T 1) =60

Observation window

2026-06-12
Projects analyzed 45
Tasks 4,825
Task runs 4,185
Review records 1,364
Unique agent steps 731
Mgdlan task-runs per 533
unique step
Artifact records 22,413
Rev!ew—gate proxy 337
(reviews)
Visual/approval artifact 50
proxies
Pivot proxies 318

2026-02-01 to Ledger records included in the poster-safe

corpus.
Demo/test/current paper workspace excluded.
Planned work units created by the Planner

Executor calls actually launched by the system.

Structured reviewer outputs stored in the
ledger.

Distinct agent-loop steps; one step can create
or run several tasks.

Typical number of executor calls bundled into
one recorded step.

Registered files, reports, logs, figures, and
provenance entries.

Checkpoint-style reviews:
human/Pl/manual/visual approval, inspection,
or stop/go language.

Artifact keyword hits that suggest visual checks
or approval outputs.

Direction-change or reframing language in task
specs, artifacts, or project stage; counted
independently from review gates.
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P044 May 07-Jun 12
main trace

exec 93 h active 112 h

Task runs 506
Reviews 121
Unique steps 126
Review-gate proxy 44
Pivot proxy 63

PDF pending | auto 0.90

P044

P043 May 04-Jun 12
human gate

exec 57 h active 70 h

Task runs 303
Reviews 122
Unique steps 61
Review-gate proxy 107
Pivot proxy 38

PDF | auto 0.83

execution / pivot h'Z& L\ 32178

P02 5 Mar 01
near-auto PDF

exec 5.8 h active 10 h

Task runs 75
Reviews 28
Unique steps 14
Review-gate proxy 2
Pivot proxy 1

PDF | auto 0.96

5t T—X

P043 : review-gate H'Z L\ Tl - AEZER) 7 —X
« P025 + PO33 (3R RO B XTEA (2EMREVCHIFTIFZENIFEEBRRL)

P0O33 Mar 16-21
high-volume paper

exec 20 h active 28 h

Task runs 343
Reviews 65
Unique steps 53
Review-gate proxy 6
Pivot proxy 1

PDF | auto 1.00
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generation evidence checks resource framing package review

stop/continue - A & @0 VWO O ACC(O®® WU(E(CO® 7 A

external review caught
package mismatch

shell exec A .
execution burst
before package review
codex exec A @@/-@0 @0 @@ ((C@Weo Wew )
May 12 May 19 May 26 Jun 02 Jun 09
P044 observation window
@ codex exec e continued auto > unknown missing plan
shell exec A stopped for human

« 506 task runs / 126 unique agent steps @ ”Execution-heavy” 787 — X
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pivot metric repair paper gates submit gate
review-gate proxy A
repeated confound / submission polish
pivot gates routed to human
stopped for human A 83()3’-7AA A JAMA /A A A AA \}/A A

one over-gate

continued auto 1 @dl@«@@® o0 (000 0 ¢ o0
May 05 May 12 May 19 May 26 Jun 02 Jun 09
P043 observation window (JST)
® continued auto A stopped for human # overgate review-gate proxy

* 61 steps (=X LT 122 reviews / 107 review-gate proxies
s ERw bR T ABDHITZ#R DR LEXK
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THE LAST ASTRONOMERS

Amid a flood of Al advances, astrophysicists are questioning the soul of their field

RELATED PODCAST

¥ will p ronom ra)
sce rmal
in
0 One afternoon in April, Cecilia Garraffo settled down at the head of a conference room
table in Cambridge, Massachusetts, and gazed out at what might be the last
astrophysicists of their kind.

H B8 : Sokol, J. “The last astronomers: Amid a flood of Al advances,
astrophysicists are questioning the soul of their field,” Science, 4 June 2026,
https://www.science.org/content/article/amid-flood-ai-advances-
astrophysicists-are-questioning-soul-their-field.

« “The last astronomers: Amid a flood of Al advances,
astrophysicists are questioning the soul of their
field”
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e Derlaration e A ubal (C haracteristi C) | BBRZzBENLTVD
Intelligence and Mathematics Iﬁ. ;lk /\ O) %ﬁ%

c HFE TABEICELDEA CLTHIRFITSC
Leiden Declaration on LEBIET

Artificial Intelligsence and  ~ZF<HNT [S00ERRU T,

:  EBEOET. REOTEEM., BEr ki
Mathematics Dk, BEBSE (1) . Fie0BE

This declaration calls for action to address the challenges posed by the use of artificial 'ﬁ@iggi
intelligence within mathematics research. It is the result of a community initiative and is
endorsed by the International Mathematical Union (IMU).

\

- FRTHEIE (RT—URILE—HI)
- WFEEEAN AFBOEREEZRERL. BRO
Hi{ B8 : Leiden Declaration on Artificial Intelligence and Mathematics, 2 June 2026, DOI: -|—-E L/ :—k ‘:AFEﬁ 73\\%{%%?%9\ ?% ¢ ?‘T’-ﬁgl:l{:\' AI

10.5281/zen0d0.20302944, https://leidendeclaration.ai/ (ZH8 2026-07-08) . *U% L_ F;g_a_ 5 EHEE@EE%{’E D E&%@Egt
(- N AJL
TEZHIFITS. F

Sign this Declaration Read Declaration ‘ ‘ Download Declaration ’ ‘ Endorsemen ts ‘ ’ View signatories ’
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FATOTSLED IC& D FRIFRABMALTVWS, GA CITVEEE

g 88268 (k) 13:30~15:00 | 425 EEli:E)AH:HEﬁE & ’)T?b\b ‘57“% 5 73*4—?"“;%(13\ ’F':lé.l_
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T a s TU5. COMBICDERD T SREESLE
HE : BARNAF AT+ IT 49 RER, “IBMP 2026 AFT—Y 3 v T—K - 3+l L:% < L) 5 - L’ » 5 Li—a——(a’iéo ]

,” https://www.jsbi.org/iibmp2026/program/workshops/#ai-education (Z#8 2026-07-08) .

N C B | §}'|_, Tl— 0) Hi = l 9 88E Hi B8 : Kent Smith, “A Brief History of NCBI’s Formation and Growth,” in The NCBI Handbook, 2nd ed., National Center for
ax /L L =

Biotechnology Information (US), 2013—, https://www.ncbi.nlm.nih.gov/books/NBK148949/ (£ 88 2026-07-08) .

The act stipulated the following functions for the new National Center for Biotechnology
Information:

1. design, develop, implement, and manage automated systems for the collection, storage,

retrieval, analysis, and dissemination of knowledge concerning human molecular biology,
biochemistry, and genetics;
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