4 O O FERXIM
EEFHERZFH OEBIFISIRR (2023)
 SEEFARRRAROFIEEEE, KE - TSI - FIEIF> AV R hFH0 LAISHETHIE,

fi E# miE (B7ha) HETh TV EEREEFHIRZFED
1 XKEH 74.41 ROEODS, 94X, D4, PILIPINI7, FAZR T84
2 I3 66.92 AH4X, NIEOIS., 74, Y hIFE
3 PIVESTF> 23.13 A4 X, NIEOTIS, 74, ILF
4 1R 12.07 94
5 hF5 11.49 9% H4X, MIEOTS, 794
6 NS 74 4.29 H4Z, MIEOTS. D4
7 Epdy) 3.31 hJEOJIS. H4X, D4
8 =alEs) 2.76 74
9 INERT> 2.28 74
10 ARUET 1.42 44X
11 A=ANIUT 1.42 FHR. D4
12 VI TA 1.23 44X, MYEOTY
13 J4)E> 0.62 h~JEOIS., IN
14 RMFA 0.22 ~9EOdY
15 A=H> 0.20 74
16 ao>er 0.15 KOEO3Y. D4
17 vIN— 0.12 94
18 RoT152R 0.05 ~9EOJY
19 ARA> 0.05 ~oEOdY
20 ARRST 0.02 HYhJFE, MYEO3IS
21 FU 0.01 F4%, MEOJS. 14X
22 AF3] 0.01 74
23 IFAET 0.01 74
24 r=7 0.00 74
25 I\>H5731 0.00 FX
26 RNILNHIL 0.00 ~YEOIY
as 206.26

XERF/NESREE 3 AzE R A
R ;) FOIBIRE R ARG

Agbiolnvestor GM monitor [Global GM Crop Area 2023 Review (Februag/12024) 1 ZBECINAFTOBERERSEDFED
© 2025 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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ERF R Y O B ISR R

« BAGFHBIRZVEYIFIED LAIEICEWVWT, Y4 X hIEODS. DAREDFEE/EYCRAL T,

8~9FI L ENEILFHEIEX.,

BEEF AR FBIFISER

B/ (ha) (1996-2023%F)

120
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20

e’ A X e NITFEOTDS IS

101

69

24

10

ERIFISER (20234F)

BA(ha)
250

204

200
1

150 39

100

50

0

FAX

bOEOOS

n BB FHEIRX
nECTFHEIRR

32 43
A B

%5 PACES

BEFRIRAFMOETEIS (%, 2023%F)

e ) A FOBRERSRMEN

Lt 3 72 34 76 24

KE 95 93 97 96

I3l 99 97 99

T F 99 99 99

HF4 81 88 0 95

A—ZASUT 0 0 99 27
NTTDAaTta

Agbiolnvestor GM monitor [GM and Approval Data(All Data 2024 V3.Xls§)2J ZEE(CINATFTUBHRERSEDFED
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4 TOfh O BERIN

¥ ) hiREFDOFHUL VWS TER

BB EEIERDFUVBRERIMTORFEN EH. FHTHCRISPR/Cas9%ZRWS ) Lkt
(F2013FARFRIE,

—— ERRULLWEIERITD RIS EiEDY' ) hiwSEREHAZE
« STIERBRESMOFIEL T, ¥ LmgERT, AUT « ISAAA (BEBR7JUNAABEE) THERNMEINTLS20245F0
AIUAF REFFEEAELEBARIMI, SATIRIR SLENSIRME,
/AYNSTTRI R, RNAMEHEDNAXF AL L,
BT HRRABARZFIAULEER, BEE. Z1-S-5VK $94 1IN Y OFIBRCH T BIESAMETLL
PI04Z 4V P —2325%, e KE TSwIRY=  S—RLATSINI-%RIF.
. ZJyA%ﬁ% (17(CCRISPR/Cas9) ZRLSIAFIN o - DA L R T .
B e K DAYF DS NNAYF R
K 1% ARV THERIER AN T,
wx KE SvHE SHAEDETTFY TR T BIEALENE L
o s e 547 SAZOUREE 5> ) B EERNT L
v e hTh N ROTFEDIE I R IR,
0 DR - hTh BEORIMBES . N NOREOFEAELE.
N os e o H MR USRS CHVTY ) MRS .
ey I DA ES VSZUOEREMRWNS S AZ 1Y) Sv i e,
o hE AALE EROBET LA, A4 AL ORI ARSI,
gﬂéﬁ): ) mlX 1L OO,
* Tas ami0 011 a2 a3 ona aoes 2oms 2017 2018 P[] myx. JLEORIEEEEEEBI,
_ . KE FNIPNT?  PLIPNITrOUVI = ERDSIL. ROREENE.
{88 : http://doi.org/10.15108/stih.00175 . _ . .
P 542 EDBEODIRVN SIS TSI AR
#5289 473 ) RN T B — AR5 F IO EE S BB
73 NTTDAaTd
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S mXIERDAISA I T4 A : YhFAI (HXK)

« BRORI—-b7YITHDUNTALZ KIRREZEETI (LLM) Z/ERUI B BhEm SRRl
THd. TAIVA IO T AN EFR, WX OT7AT 7HRET . XEMRER, RERETHE, RERORIE. MO
k. [RISOME. LE1-FT2BETEINE,

« Al HAIOT4 AN, RERDZETNS, RERD ATHLIYT4 AR
Ei. K8, CHE. BEHO5IH. 58
gﬁjzl/t“l_%"h\‘ﬁjﬁgo @ Idea Generation :’ Experiment Iteration —=§ Paper Write-Up

« GPT-401°Claude Sonnet 3.5. DeepSeek ) . e ' ) .
Coder. Llama-3.1 405bZ&FDOLILM%ZEH. £ .p] LM Idea{PIan | Experiment N Experiments | © Manuscript
fz. Semantic Scholar& WS iiEms D : | Innovation IS P : (Gl
RRAPIESERL . CIMETRDLE 1— A e, | |~ (':) Jp——

« 1 RXBHEOH 15 RILOIZNTHERLEMN. L. S _ ; E LLM & aide
ST BN L RO 1 | onowr | | | (eade | | o (Ueteran] | g
FRIRCBV TR PRENNBLE SN SS, KK T B greve—
PEHEOGHIDENIRVE, BESTE I ¥
ikﬂl}@h\aﬁ5° ( Idea scoring / ) Experiment LLM Paper \

archiving ) Exec Script Data/Plots Reviewing

[ESRFART]

o EFIEFSPS 188 : SAKANAai WebH A i

https://sakana.ai/ai-scientist/

(8]

« (SN)-XA) #I300fEMEE (202449H
B =)

NTTDarta
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{EFEMRERICEATIBEEILETI : i1 KEF (RE)

« FEIOHNIARFET@E, KERSEEET) (LLM) OGPT-4Z2/ERAUIALEMB DS RZ

TR0

HAIIBDTL — LT—IILLM-RFD 124858, XAMRZR, RERT Y1 >, HgahliEl. ZRT ML

D DB FERDITSF 2 B TXENE.

ALZEERCHIT A FEZ OERCDOVTIE. EFENR

(UTARIM) BFICEEF>TW . cNERFETOEAE ————

KISERL. ZONAMEENTA - ADZE 2 PE D
T RFENENE.

« i/ TEMPOXRICEDT I I-)IZET I TE R DR IG%E
ETIELT, 3IDORBBRUE (SNArRIE. FeBETT
CCHOZRMY TV RIE RRURE—HEBILFERIE)
[QOL: HIRE S

- BIFXEOESMRLSIREL USIZBIleRICERL 12
ST TORICNZRO TR, EER_EOREICKT I DR
ROIERE. GC-FID-MS (WHRAAACIREEFATENR
JONNI5T4—) DRERDITOBEEMEZFOMENMESN
Iz

[(#L=REIKNT]

« FRFTER S

[F&]

- FEEZRBEARFESE (22478335, 22227812,
22108242) (YM) | HEEREAFRFEFEETE
(2021YFA1502700) (YM) I BXRFEREHAR
E& (226-2024-00113) (YM)

© 2025 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

LLM-RFDIC & 34R5EE

a [ Subtask (] Agent

GC-FID-MS Analysi Result Analysi

[t ) —— [
! !

\
ij
i

Experiment Deslgner} Hardware Executor Spectrum Analyze Result Interpreter
d
Task 11 Web1 T Screening 1 ©
o '
|~ CuX bpy TEMPO ., - platform ! - <
1 BT COH R g 4y - L Es [ om
\ Base, DMSO, air Vi 0 1 £ 3s
1 Alcohod Aldehyde | | i - ] -
e - od
Input in natur n Code i 1 & o &
i 3 i - g .
! Reaction Space  Procedure O 029% O : Loz =
| Sixalcoholsidiols To a solution of | | I H 5 2 5
i Base [NMI, DBU]  aleohol (0.25 mM} 8l ner| 11 b= o
| X[Br,Cl, OTf,BF] in DMSO (D25 ,, . N =
' mL) in a reactor 4 4 *ecutor |y Opentrons OT-2 4 1 l
[N liquid handler 1
q N I A
""""""""""""""""""""""""""""""" 40 B0 B0 100 120 140

@
3
53

g
GC-MS Analysis'

Intensity (arb. units)
s w
L
4 #
W
o
— " 1021
1301

User: The TIC dala provided corresponds to the conversion of 3-phenylpropargyl
alcohol (132.16) to 3-phenylpropiolaldehyde (130.18). Analyze the data to identify
the substrate and product peaks and determine their retention times.

Answer: Theoretical m/z signal for 3-phenylpropargyl alcohol: 115 and 132
Theoretical m/z signal for 3-phenylpropiolaldehyde: 102 and 130

Python

# Scan each mass spectrum peak to find the m/z value closest lo the theoretical .

myz signal l

Product detected at 3.746-3.800 min; Substrate detected at 4.243-4.302 min. o -l J, "

_______________________ 40 B0 a0 100 120 140
User: Based on the detected MS retention times for the substrate and product, f myz
identify and integrate the corresponding peaks in the provided FID data. 175 -
— GC-FID signal

Answer: 50 Praduct

Pythan = Substrate

# Filter and smooth data ... T 125

# Identify peaks based on MS retention time ... ;

# Calculate peaks' width and perform baseline correction ... E

# Peak area integration ... = 0rs

# Results visualization ... ‘B

The peak area of product: 0.0246: The peak area of substrate: 0.0387. 92 0.50
______________________________________________ " o

User: To calculate the product yield: product area / total area, l

100

Answer: Yield of 3-phenylpropiclaldehyde: 38.88% 2 3 M M M

L

Retention Time (min)

HH : Ruan, Y.,
Lu, C., Xu, N. et
al. An automatic
end-to-end
chemical
synthesis

development
platform powered
by large language
models. Nat
Commun 15,
10160 (2024).
https://doi.org/10.
1038/s41467-024-
54457-x

NTTDarta

75



4 EDftt @ BNDE
AL(C K Bt4BefRIREB DIREE : 1 NUZI-HLyS-0YFRY (FKE)
« GoogleDFAFEUIZAI co-scientistziE U CEBEIAFR 223 I 2 EFHEEN R 4 EfESN TL\B,

- FIEEMM (AMR) (CEET 2HEROERFOEGICRAT2MATTICHVT, MEMFEENL0FEEZE
UTeARER%Z AL co-scientistid2 H TYER .

o . —— BFELAI co-scientistDESIC LDIEIBAZEADRARI DIEHE —
+ GoogleDBHIFEUIZAI co-scientistld, FAZFTEN SRS T —

EASECHREEEANT B, XHEE. e i)

BHRAFARGROIRE . AR TS OERIE - ;
o o Scientist describes a 3 e
Simulated tific debat . .
d\ j_l.J [n] = I BAN j-l_; j / —/ \ Scioritist e alatnG C imulated scientific debate Al co-scientist
§ N 7 > —= cgarax preferences, experiment Ranking Agent Reflection Agent | The Al co-scientist
o+l d j_l.l N I = constraints, and other tournaments continuously generates,
— Thg scientist interacts attributes. Full review with web search reviews, debates, and
wntf_\ lhe system by Resea(ch hypothesgs Simulation review improves research
o specifying a research Add idea comparison and ranking ¥ hypotheses and
“ goal in natural language. e s with scientific debate in Tournament review proposals toward the
—— ~ o 57 Nw ~ W o They can also suggest tournaments. Limitations Deep verification research goal provided
° 9& 0)’( //\IJ } } l/ ® j] I/‘yy o D 4 h/@ﬁﬂj‘b 3 —/ \b\ their own ideas and Discuss research and top win-loss patterns i - by the scientist.
proposals, provide are summarized and Evolution Agent !
\ / \ / — \ 7—\ \E 8 ~ feedback and reviews, provided as feedback to N U
-L)\ Tj C L d‘ L A M C and interact via a chat other agents. This enables Inspiration from other ideas Tool Use
interface to guide the Research proposals and iterative improvement in Simolificati
ISR SRR (PIcT) o T ST
hypothesis generation esearch extension ot
s S - Top-ranked research i c,ea,i?.g a Additional

MMEEOHERECDI O TIFIE I SIEROARER |2 s IR | Wi () e

research overview and
Meta-review Agent -
shared with the scientist 9 Memory

Al co-scientist(C& . | i |
EH Ju % D\ 1 O ijj\ (,j'_c _-_Etlj b t'f }i l:ls:ll.l: _C @5 The Al co-scientist system design
r Cf' PICI 7]\557% %7& 7 ) — / }= ﬁBt*E _-EL4/IE }Eﬁ L} _C'Tﬁ Conventional experimental pipeline Al co-scientist assisted hypothesis development

Building on decades of research

I . 75:}}4_7( J t (/ \D%i%% AI CO S Cl e n tl St( j: 2013 Propose cf-PICls Development of the Al co-scientist 2024
%Eﬁ%ﬁj (L N §&+ ﬂzﬁo)y ﬁk l:IJ_.I =) %i( L'f}i I:IFE%E Expansion of cf-PICls proposal in The Al co-sclentist ganerates 2028

numerous bacterial species Identical research question h
aataaat ypotheses for the role and
4/FEE éb(LEﬂﬁJ%D\IU\E L/t(/ \ED\DR{& DHOD}E Rosedtothe Ml cozscientist importance of cf-PICls in
7~ 2015 Scientist asked themselves why are numerous bacterial species
/. \B%D A %O) }iﬁ (L j <%"“ (LHRD' ‘H% Al o cf-PICls found in so many bacterial

species P -y
Hypothesis development for The co-scientist ranks hypotheses 2
conservation and use of cf-PICls in AI based on novelty.'feasibili(y and @
[ *j: oy ~—3 llﬁ :R ] bacteria to:‘::tr;:i:; :vith in vitro testability
= RN
== JUMEE Recapitulate results Top co-scientist generated
® % =_|—_E ER BE 2025 Experimental results demonstrating hypothesis recapitulate
" role and importance of cf-PICls experimental findings without
l previous insights

Novel solutions to combat
antimicrobial resistance

i https://resgarch.ggogle/plog{accelerating-scientific- NTT D aTa
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E1—-Y/4AROKRYP : Figure (CKE)

o ALFATOREEORY R\~ RITFHSFHE - 2021~304FJ(CEBE, tHROEI-T /(K-
Oty MO RS 2220278 £ TIC 154, 20304E(0(43758,000&¢ F48,

- Tesla CKE) FBE#THETERIZHOE1I-Y/1 ROAY OTERZBIBL CHFEZEDH THI.
Figure CKE) . 1X Technologies (JJLJ1—) . ENGINEAI (HhE) FDIXH—K7vIAo,
MAND A1 FZOR CRE) FENFEESINTLS,

AEERMETERZEDHSE1-V /M RORY L

- BEIETIZEOEERE. YR, MEE. SBHFED
RS TOEMAZR#U T, b1—Y /4 ROy bORFEN
EHFTEATLS.

« REMEEFEETIV(LLM)(CLDBER S B TOERMFIERN
BJRECIDOTVBIEN N—Fr)LZEE TOsE{EFEI(C
SDEMFZ BENICHIEHITESRENHAREME LUTE
ENES.

- REOENGINEAILZ37585007t (#9804 M) Tkai—
YA R-ONY MBRFE S DELBIC, MDA -T>Y -
{BICEDIER KT BERFLEEE,

Cie=ES 2 e

HiB8 : Figure
il \Webt1 b
https://www.figure
.ail

HE X
—_ iestt
IFFRITEERRE (—EB. TR IEELRE) g giest

https://www.1x.tec
h/discover/annou
ncement-1x-
unveils-neo-beta-
a-humanoid-
robot-for-the-
home

[F&]

 Figure Al(d¥4/~70Y7J k. OpenAl Startup Fund.
NVIDIAENSHEKE6I2 75005 K RILGE

« 1X Technologies(dOpenAIH)—XAD— REGEZR
ERD1E250073 K RIVEFEE
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