2050 FFTIc, AL LORY bDILE(LICED H5FE -1TEIL
AEHETZIONY MeRR

AR BSE
2024 FEhi

ANERIFOL CHIDEIE - #iiE %I 5
Al Ok

FA #F

“MOONSHOT

RESEARCH & DEVELOPMENT PROGRAM j‘AD \/-U-/f:‘ygl\ygx**ﬁ%*i




%

LRFEEICB DM RERR T 02/ O E R

(1) WFZeBEgs 7 my =/ hoOEEE
A= 3 TB T, B2 tERg ) BICIEJEAEREE 0 RTX A LOMEIC
IR RS LRI I KD ORITE S, B2 BT DM OBEE NV EE L0 D, ARHFSE
BAZE 7 1 = /N TlE 2030 EFETIT, FEE OB ZFH IO OEET D Al ZHEELT
% NEXTRELR DD ER— EBR— T - FLil O/ — 7 2 RIL TR TES Al o vh
ZRBLT D, 2050 FRITITMFGEE & AL DSEFIL ) — SV ERR OB IR AR 2 AR A 1
Y Ei=a AN

2030 FEFETHOVAN A= KB OMFIEE DFRIZEEDNT Al IRy A /R —
Tari I, FTORREEL TEED M XN T 787 a5,

2025 FETORANAN—2 Al B YRR B H THFMEZ BEL - TEH<50n DL~
IVTHHIEE DITHITEABIR TE 5, IR TR OIGER 2 A T&E 5,

2025 2027 2030 2040
- ABORFTEE . AEI:l_zTiv RAAME |- EBRLBEEMEEND AREaLSE 8=
AIOMRY bhEE L £)(— hTEHNNIC [« EREFEMESN, /(= CEDRTS
ER i 1) ABBEIEZETDS

HRIL—T D
&

o AMHRED
s BEAA—>

- AIORY kD
Hamq s ARSI yap

(2) WFZEBRs 7 a0y =7 R FERER I
ARAEEDOMTERH 7 0y =7 e L TTE, 5 4 B OV ANAN—2ThHWFFCELAFE S ARGH
RO FEHA~BNT T 4 FEHNDOHM Pl & 5 48 % . BEAF Pl OBFFERREE A A ik
DFBIA~ANT THEFL , AFZEPHTIREL B L TIF 2 2 TL CET,

{RERERE - REEAIDIN—T
Q “FAPM (OSX - VP)

C o ROPI (GRAEK - HEHR)
~ BIBP GEX - HEEE)
<~ ZEFPI GEER - TL)

§2 B=pl (K - 2uT)

BRADIN—T
ESub PM (FRK - %)
=REPI (NAIST - H3UT)
HRLLPI (9 F0 - HE3UR)
mHEPI (K - 20%)
/NEFPI (BRK - 3U%)

Didtrd® I



F BRI ARG AR D /L—T7 LTI, LT ORRICE s B N O EE DA
KT al DNA[REIRTE TO R L TW\D,

ZON—TNIREL 3 DDON—TBFIELTND, T HANZHDHERSRIHEEE B
A A RO —7 13, HEARDOEMEL L ThiERb DAEHEE 5720 DO i b0k
WFE AT~ RIZFE T DV —TThd, 2 D BIFME AR~ &k —
AT A =GR RE >R A i [E] DL — 7 ThY | BIFEM R TOFEERE LD
T, Al ORGAERDKEELZL 2L —a OFERIZL>TE B +57200/1—
T ThD, 3 O HITKbLIMIE DL —T T, B TOERE B TRRFEETT
I—T"To5b,

AW 7y =7 L Tk, RS & (RELINRIE : 399 F
ARG DOV IEZ 52 D2 AN DV —T7 % B \
BT,

FLTC BERNV—FORTORTy T2 EiR
LT, 2 BABEOLV—7D7-DIRGRERMIEE
ERIN TR THD, ZIUIAT YT TED
BfRT AR L TTIEAL R EIEE L CTA )
T2 39 3 T A/ — e T IV TTRRAEL , AGGLAE R AL 3 LD OFE RIS
WTIRD G FEHEIER L CWALEESTEE T AV AT AL TEX GO L2 E
LTV,

ROGEA I F LU TR DGR RESNT H
WDIRILTZDS Bl ZANTA B D XD 2R S 4L Mo
TW5, 204 FIIHFRREOMMEIZED, A% /) —v £ (\
DTS =) TOMD A (DMSO, DMF 72 | i N
OV B Rt R D | B EE LTy
FEHUCEID L EMED A BRSSO [
R LU TIAAET D ATREMEDN B <, FLIE A v vl A (150-200°C) 23 TARS LD, £ b5
FINZIXER 7 IS L DI T L T INFE BIC KA IIKR R D T REME, 7 v BB LI

cr

2



LOBABEDECKFREARE (NH JL C=0 ) N THEND, b EER/AFE
PEELTIE, MR EZ R O PR EDIREMEME ThHY | KF-EEN T —/T 7874
— DRI LA E R E R IFF CE D, o TRIBK CRIROTINEGEZ AT 5
BOIR 1L CL EIREME A E L TR ORI E Fi> QD00 1 ThHhDM, 7
72 PE X BRI MERR DN L E CTHD, - T AH%ITZD N T2 EHT2H B DL —
TIZRAL RGO FEERAVLIRFEA ED TOLS T E THD,

—J5C, MFERHEI E L T b0 B 7200 T L IR0 B2 31T 5 B A BREN AR 78D
WATL THEEDDHZET, 2O HEwmE LT~ T57 7o —F bl T/, Z0
TSR B 1T D B AEBREIAT 2212 B W T, R BRI T 2720 TV A
M FE CTHER TEI (T2 b BIF M FED BT AR AE R D EBITREI L) R T
05,

B BICB DI AR EL "

+ B e M
TR SIBBAREE [e=
FREEORAL TR, SR D ot B M-

WA R ML, toMFsED —E5R

EANEZ UL T DD TH D, BARRIZIE., BEFEDORTZE M 2 A+B=M £725 A, B
I fRL, A ZWETHTRIEOBM A RBELTTarI7L5~LT A’ L B #flabt
e M EARKR L CTD, REFE DA T T4~ AT Ot L CiAATL . M=Adam &L CHr
AT T~ APEGERE 67 HAERK, ERGREZNE KN T57 ar T 5% 56 {4
RLTEREREL T 10 D7 a0l T LnSEAT T ZDHH 4 113 Adam & 2 D K5 % 122
PP QAYH

N—=RAS51> )y F (Aggmo) ERAEER (AdamAggmo)

(3) =l b=3 T A O Ei IR,

WHIEE B DORNRA N RHIRTE M (B ROKEI AR OAT =07 —hea i)
s ORIk

® Al Y A= T ANFEBLUZ AT 72 FEREMF T & FEREAIFFT 0D 1 i (4 1] oD A £
® T xJhRROMEIEEE BIRL T F v —12 3 NexaScience DFEX L
® EZES L ORIMRA A HHEHEE

A7y =7 NCIE, EEORHFIFZEEL C O FEREMF T & T 204 i lin & L T
DARHNZREGEL | EEERE| LY AT < XA N AL TS, i EHEES OAE M 2 B
KIRIZSIEHT 720D, — HR~ A7~ R ANl | F8 OGS LRIV



DHEFFIZEF O TND, 2024 4 10 HIZIZMZERR 7 vy =/ b i A IR I35
TFEEL TR S NexaScience 5% L77, [AIFEITHT 20 44 DAL SR —THERK S 1L, &
—RRUT v 7aFZ 7ML =— AR T DAL B 2—Z lijfi TH D | Product
Market Fit (PMF)D % B fFL TWD, BEIZZ B— 3L T LA 405 1000 5 O H
BNPELTEY, H Y720 10 #LLL EEDIEHMAHAE T 5708 G R7REHA R
NQAYH

[E B HE | C LD 2N R D5 =iy 7o e
F A A
® WK F-ZE K2 (Cambridge K. Stanford K, MIT, =5 42 /3T K) LD #EHER{L,
® Nobel Turing Challenge ~® 5
® [HEEU—ray T OB

[ B O LA B EEE L CALE ST, BCK D BRSO G HRAS L S %
A A AERBRI I ZHED TD, T REEVAHA LT, 2050 4R ETIZ Al A= T AR
D3 )= LB L~V DRFGE R R A 281 F 52 8% B $57 Nobel Turing Challenge -~ B 5-
MDY, 2024 - 2 AT CEREY — 7 ay 7 &R LT, Fiz, a8 OER S
HTCOY—ray 7 RfELRGETL TR, AR B 280 58I Z R L T\,

JE 7D M) —FiEE) ([E R EOF - B hfrct7E 12 BE T2 Bk 7)
EVAN: U S N
® Web VA il U= M WA (E
® Al WRYNRENRI A= T T 47 DD B
® IRV LIS D e B BR

TaY =TI, Web YA M BHE UM E MBE 217> TV D, FRICER 97X
EWOAHALEL T, b—rrayhEEE 3 OJFEH PM, 4K PM, JST AR RAEZANEFHED
FIBRREBIOEBRIRICLAIAL oRyNEENE S =2 T T4 7 1 B3BD, 2023 FJE
BDL R YD AT, MO TR LRIV =—CTO ¥ 2K, NBF#
HERAE K, CHAEEETEHEREAE EEZOEE \MEOE R AL F
BT, £O%LEMBRMF7E S 2 BRMEL | 4581 100 AFRREDSNE ZHEH T Al RARY
NERENFL 70 BARAY 20 SA A Mk L T D,

T AR AN T BERA A (WFE T — X ORAT, 3H . AR ORI
EVAN: U SN
® PMEBIFEDT —X~ R A NEFEO BIR{L
O Al FEF —HLETFT )LRTA—Z DY) B
® M LA HITRELICBRER T — Z AP OEH

PM BRI 72 s TF —Z~ XA D J 8% BAR L L, BEHEEE B L O D
BRI DB B AE KNG T — 2 E B D TD, Al B OFRBEEL T, Al
FERRT —HEETT NNTA=REN) RO T — 2 PFIETHIEE M EX | FFICE
TN IRT A= ZZOW TGO B A EICEH @5 — 7T, T OWNE &G OB R

4



(IR E RN DM I LR D720 | @2 m b a D 7% T T — 2 8Bz 7 I
LTS,

Z DA (ELSI/#PRR FE O B A2 1)
EVAN: U N
® Al Ry MERENEL 22 B892 ELSI AR EO R
® ik LMk I
® MFERLF4y B CD Al Mathematician 0 3281 A EM:FR

ELSI OB AL LT, AbViEE K50 CHAIN S Al B OIEREHZE |
MHFEIZEE . Al TP =T LDHRAIBL T, T a7 La—2R0 Al AT T 4 ARD
TR R OMERIF B 72 E DV AT IZOWTRRETZ A TS, FHERRFIZ OV TR,
Lean 72E DR EFEICLHE T EEH O B BEHMEO FTREMEZTRD A Lo Her I RS
IR BT 0 HARBRENF ST O RIREMEZ R ETL Td, FRIC, AR S RE TRt
WX SREOMDOI IO T4 7 FBRTHZET, RO PRI wmEb 2
59" Al Mathematician DB AT 72 B A2 D TN D,



UREEDOH AR T 0P =/ DO EHNE
(1) WFFCBIFEIE A 1 (AR - L Al

AFZEBE AR ERR TSR O XOR # A, Al

L RKA R B A

AFZE B S BEE Cld . FEBRFHMBF IC PARS D AE R R BRICEO SR XOR &%
U CTHFZEE | CERR CEDIDITHRIE L, Fri-Z2 i SR DR EAIHTD Al 122\ T
DIFFRZEATY, ZNEEBLT B2, BEAFam LA LR A B A i < fa SCBRFR AL 52
Er T — 2D TART A Al AL FOME O RO XOR 2% R332 L5345, B
ZEBRFE AL, DL 3 BREEICAEIL CTHERE D,

(1) 7@ LD [X) & BRAE U H AR HLZ- [ CRILH T& 5 Al DOFEEE

(2) WFgE3 DA RAALIIA TS FEME D B Al OREEE

(3) EBrT —Z OHEF & O XOR D3 HL Al OAESE LT

AAERE L, (3) BT —ZOHERH K O XOR DI, Al ORESE LRI AT, Zh
SO ERENEIZOWCRIEH IR,

(3) EBRT —F DHERR K UV XOR D3 H, Al D%
XOR D3 B2 545781288175 NLI (Natural Language Inference)Z A7 &L T, 7 —#
TN T NV OREG AT T2,

Vit M AANDY
L I BT DI S B LT — X OESEZ BT — ¥y oS %
1ToTc, 77—y hOBEIILL T O FIETIT-72,
1. BB oim CoIE
ChemRxiv IZABESN TWAE L PDF Z# A7 LA 7L T 24, 321 KD CHINE
L7z,

2. ETF—~vyh DL
Nougat [L.Blecher+, arxiv’23] 2{# L T PDF 225 Latex JE DT F AN p—~ v T —
SN HHATD,

3. R SCE A R S oR
LLM Z9& U TR SCE G i LA ARSI 2179, G SCIX Abstract DEDD
U, #5501 Conclusion OFENSHIH L,

4. FHEU7Z ARG ST SRS GRm SC O R
T U 72 ARG S S G SCMRRIE AT HE T D SLFE DT ThAM I LT,
FEMICE L7~ LLM T&%5 Prometheus? [Kim+, arxiv'24] Z FA\CiBRAY BAARMEZ R EE
L7,

5. FrYUZIEEADN L ELIE



LIM ZIEFHL CIORNVEHICESWEEXEEA R LT — X2 EE LT, &M
(positive, negative) |2}~ L&

AT HIET, RS e am s R R
T%é'fﬁﬁgﬁiﬂfib\&‘?%ﬁ;)ﬁj‘é BXASHE E’

ZEDNATHE,
h;:l EI <
6. AREARGE T DOREEE ] " -
T YRR D S A FE I BT UMk 0B iy [——] <.,
ERBI T EEREL T — Xy et i ===]
1 7-. (CRNLI &¥—&tvh)

EREEE T L DIEEL

CRNLI 7 —4 v e W T E L DS AT REZR BT Va5 3D,
RGN SC AR SCOBIRMEZHIE L | HIERIE AT L3528 T, MAEDORILE T —
R+ 52 % HBET %, CRNLI 7 —2 o haiE L, 2 MO R 5T —X%77F
Y HASLGRIRFEE T NV EHEEE LT,

1. Sentence-BERT ZHV/-x—, a—H X—ADET )L
FEBEH F15 Supervised-SImCSE % HN T, ARG SCEAG aa SCOHE D IA BT LD
WA AP ENSBARIER S Uz, BEBEE 12X, iR ETHO RS
AUC:0.9144 . Accuracy:86.58% Z K L7,

1.0 —
3 Positive Pairs i
I Negative Pairs. //
/
£
08 /
/

e {

go06] |

&

: [

& [

3049 |

&

\ [ .
\ / A
024/
\ [
i 4 ~—— ROC curve (area = 0.9144)
i Ilss 0.0 F
00 02 04 06 08 10 0.0 02 04 06 08 1.0 Predicted Positn ‘
Coslad Souladty False Positive Rate
N BRI
YA Y RUEDDT ROCHE#R ERITS

2. LLMZHW=T a—F X—Z2DET )L
LLM (Llama3.1) & 2 EEED T 7 A > F a2 — =2 7 I IR
AEA AT IS LT T VAR LT,
Stepl.— %72 NLI 7 — & & b AW TEE RGEURFES A7 ~Di % B 1Y
Step2.CRNLI 7 —% & b W CHEE B0 B 0T —F ~Di)S % B /)
LLM % 2 B CIRGRIRGEX A7 I IS EHZE T, E7 /Wi AUC:0.9844,
Accuracy:95.25% &K L7T-, LLM CTIRGUIRFEXY A7 XK BEGE T HID Yes D
ERMEIZEDHEL TN,
EFRT
C: {conclusion} + [SEP] + REFETFA
H: {hypothesis positive} + [SEP] +
Given a conclusion C and a hypothesis H, determine Yes |—

whether the conclusion can verify or support the EFHRT
hypothesis. Provide a prediction if either 'Yes' or ‘No’. YesFRIFER

aHRT

C: {conclusion} + [SEP] + REFETFA
H: {hypothesis negative} + [SEP] +
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The research hypothesis is not explicitly stated in the abstract, but it can be inferred as: "Hypothesis: Nanoscale

heterogeneity plays a crucial role in determining the macroscale properties of ruthenium dioxide nanocrystals,
particularly their electrocatalytic activity and stability under operating conditions."
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The RuO2 nanocrystals studied herein had a uniform crystal structure across different low-index crystallographic
facets, leading to identical relative rates of dissolution within individual nanocrystals, which highlights the
I of nanoscale heterogeneity in determining macroscale properties such as electrocatalyst stability.
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## Evaluation of a Given Molecule

### Accuracy and Depth

- **Structural Motifs and Pharmacophores:
- Key structural motifs within the provided SMILES string must be identified accurately. For

example, if an imidazoline group is present, its role in receptor interaction should be emphasized.

- **Critical Data Omission:**
- Any overlooked features that could impact functionality must be addressed. This includes
stereochemistry or electronic properties influencing binding.

### Additional Insights

- Provide further analysis using known binding motifs or pharmacodynamic principles related to
a2B receptors. Consider specific interactions within the binding pocket, such as hydrogen bonding
or ic i jons typical for i

## Characteristic Patterns and Similar Molecules

### Structural Analysis
- **Identification of Substructures:**

- Verify that meaningful substructures were correctly identified from the reference SMILES set.
These substructures can then guide the design of new molecules.

- **Plausibility of New Molecules:**

- Evaluate newly proposed SMILES for scientific plausibility using similarity metrics like Tanimoto
scores. A threshold (e.g., 20.7) is appropriate for identifying structurally relevant analogs but
should be justified based on chemical diversity and target specificity.

### Similarity Metrics

- Critique the use of similarity thresholds to ensure they are suitable for identifying analogs that
maintain desired biological activity while offering potential improvements over existing
compounds.

gr 1reply Today at 10:26 AM

Keisuke Sakaguchi 1028 AM

Please suggest novel compounds as antagonists for the alpha 2B adrenergic receptor, possibly for
analgesic agents, in the SMILES format. Please include the rationale behind it.
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### Revised Novel C for a2B Adi
Receptor Antagonists
#### Compound 1
**SMILES:** C1=CC=C(C=C1)C2=CC(=0)N(C(=0)C2)CC3=CC=CC=N3
**Rationale:*

- **Core * The like core is

associated with GABAergic activity. However, its inclusion here is intended
to explore potential off-target effects that might contribute to analgesic
properties. Further investigation into its relevance for a2B adrenergic
receptor antagonism is necessary.

- **Aromatic Moiety:** The phenyl and pyridine rings are introduced to
enhance li and facilitate ic i within the
receptor's binding site. The pyridine moiety, however, needs more specific
justification based on known SAR data for a2B receptors.

- **Amide Linkage:** This linkage is included to potentially engage in
hydrogen bonding with the receptor. Its relevance should be validated
through computational docking studies or literature evidence specific to
a2B antagonists.

#### Compound 2
**SMILES:** C1CN(CCN1)C2=NC=C(C=N2)C3=CC=CC=C3F

**Rationale:**

- **Piperazine Scaffold:** A well-known scaffold in drug design for receptor
antagonists, including adrenergic ones. Its flexibility allows it to maintain
bioactive conformations; however, specificity for a2B receptors requires

interaction needs empi
S 1 Group:**

can improve lij ilicity and
binding affinity through pi-stacking interactions. The impact on selectivity
for a2B over other adrenergic subtypes should be addressed through
computational predictions or experimental data.

#### Compound 3
**SMILES:** C1CCN(CC1)C2=NC(=O)NC3=C2C=CC=C30C

“*Rationale:"*
- **Methylated Imidazole Ring:** Known for engaging in hydrogen bonding
and ni-nu stacking interactions; however, its specific efficacy towards a2B
receptors needs validation through docking studies or SAR analysis.
- **Cyclohexylamine Backbone & Methoxy Substitution:** These features
are intended to balance hydrophilic-lipophilic properties and improve

i Their efficacy or

towards a?2R recentars
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Did the Model Understand the Question?

.. Learning How to Active Learn by Dreaming
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Showing Your Work Doesn’t Always Work

**Research Topic Keywords:**

**Prompting** and **Translation**

**Pre-trained** and **Prompt Tuning"* and **Few-shot Learning"*
**Active Learning"* and **Question Understanding**
**Pre-trained** and **Prompt Tuning"* and **Few-shot Learning"*
. **Question Understandil

* and **Model Interpretability**

. **Active Learning** and **Self-Supervised Learning**
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KU, BR G LOMFEERTII, BRI AIE ADRA2B 1ZxfL, TR U 25K
TEMEALE W2 BRI, ZINC HRT 2 o1 AH e TR L7, 1848 FikIT M7
HEHHYFE I B WS RIS E 2R L, D EONIEE BT CEREZ M L&A L a2k
BT,
(1) SMILES 2 L= e T Ve NDA BT ay

HAEET NVENBOMREE O T ALEWEFRELT
e s smpounis o DB RSB I LIRS, LAV BT BRRIED
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1 SMILES 01t TAH-OEEE B LIALEY =T 1 Z% Slack L#E
ALz, ZHUCEY ., X 2 DEHIZ, Slack ETHIZEE N H
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% 21X . [ Good antagonist for Adra2A and 2B has the structure shown by
[H][C@]1(C2)[C@]([C@@H](C(OC) O)[C@@HJ(O)CCI)X[H])CI[C@@](N2CC3)([H])
C4=C3C(C=CC=C5)=C5HN4 . which was prepared from NCclcc2cccce2[nH]1 and
[IN=]=[N+]=NS(=0)(=O)C(F)(F)F components, | &\ )JLH1Z, SMILES FFZ T 1D
OSNEHHE N1 5, ENEND 53 FATHOESFOMWERKAEITV, 15 57 12DV T
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R AE D BIRESN T M B 2 BT 2720 D TR E 1 2B 2D Al T7 /UGS
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7‘/1/;5_’1‘% KT DHIENTET, FHRAEDIEMEALE YOG EEEE T Z BRI TV, K
ISR TN N — TN R L B BREED FRTE THED H LN TET,
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%ﬁﬂ(?ﬂ YL~ ANVAN—=TER LT,
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DE WA | THIET VR T H7-01213, EERTERNLROIN —=2 7
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TG ENTHNDZE IERA 100%LL T EEOHE RN 5 S IITIL =R
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IOIRHT —H ey N LT, O T BEO @WK BRDT — X'y e
REEEL IR T0%LL ED RGN B85 7T T DR HET —42 % vk (I 70%
F Bt yl) L 90% L ED R IENBES 29 HED R IET —2 %y k (IR 90%
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DFRECKV T 7 A Fa—=0 T LS5 T T )V (BB R B L0 i)
IZEVAER LTz, ZD%  RESNT 0 TREEICK L T, BELIW R S
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