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1) M. Suzuki et al., Polym J., b3, 47-66, 2021
2) P. O0Olsén et al.,
2883-2890, 2013

Biomacromolecules, 14,

Project Report of Research Institute of C.I.T 2025



HFUEE
BFZEEAR

SinREE O oo MRS (D)

WiFRES (R0
EDFEDREHA

MRS (&0
their effects

HRE =K KE§

Daisuke Miki

FEIRRE

202448 ~ 20249730

PRI XU Za—F)LRy fT—S~DNeural Circuit Architectural Prior MR &

s Applying Neural Circuit Architectural Priors to Spiking Neural Networks and Analysis of

TRREERTE RRTER B

1. #WgEDE =

R, A2 ¥ T =a—F 0%y NU—7 (Spiking
Neural Network, SNN) % V7o @58 (b5 % (Deep
Reinforcement Learning, DRL) 13278y Mz 2712
B CHEE e TREME A7~ U, SER2BREE Ol of T8
ZEEEREE UIZ[1]. ATEIEO 72D =2 —F L3
v NU—727 [3iEH Multi-Layer Perceptron (MLP) DX 5
PRNARAEIE BT 208, BHCET LY U —FH
BOTHEHREORERAZVELL L, 2 OfERE 2 DR
v MNIERET 2 Z L1355 Tl o 7. Bhattasali ©
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[1] Tang et al., Deep reinforcement learing with population-coded
spiking neural network for continuous control, Proceedings of the
Conference on Robot Learning, pp. 2016-2029, 2021
[2] Bhattasali et al., Neural circuit architectural priors for embodied
control, Proceedings of the Advances in neural information
processing systems, pp.12744-12759, 2022
[3] Kapturowski et al., Recurrent experience replay in distributed
reinforcement learmning, Proceedings of the intemational conference

on leaming representations, 2018
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HRE - A= BE FEIERF(EMZ
Seimiya Yusaku HEEE
= 3. AR LUBE
FAERTRET L —DRIFPER DT DI 1T, 45k ) LV, ISS-ELF & vCHIE L7 ATk Fe-25at%Cu
2R L, SRS U TS 2 L oo Bk K U Fe-50atiiCu AN DRI, L
MNIIRHR Th%. HTH, WEOMAREIC Y S 2L BMIELS] L L= b D TH D, WO I
ZRIH L7 BHEE PO 13, B oL b, FEIRRE D FRIROERICED Lis. £z,
FEAFTLZENDREHINTND. LnL, fBko Cu JREEDHINIMA EEEEAME NI D) s Sz,
el POV (3, ARF ORI W K DB OIHERe, & ZNHDORAET 7y MMy NFREI L) —UGEEIL
IRERIZLAH L VST BEN B O, R b~DfERE Fe-Cu A4RMADEREZ VT FOR A~
LlpoTUe, ZVHOBBEITKRT L, HELEIRRET K Prezscu/kg  m™3 = 8140 — 0.5904(T — 1726) (1)
FRoEA Y Fe-Cu S@ORIAMER ST [1]. Presocu/kg - m™3 = 7283 — 0.4098(T — 1714) (2)
ZOFRITET, B EE A5 Fe M (R ZIT, TIHEE®ER), XA ORIERRERE
LTENH) DNERE, RE 7B RARFO Cu bH (EEMH) (BT 2B IRNT .
DSNERAASAR T 5 27 v = s A B ETR TE UL, 217, B Fe-25atiCu B4R JDIREENKATF
Fe tHERDERROBEIZ R L, B RED OEiMA PR, HGoT=0, # EOBERGEEEE O CGIE
TR G & 72 0 155, L7k, #Bids O Fe—Cu A 0ORS R L0 TR
ABFIETHE, ZFHA SRR S B BT

—X2EELZEEHNE L, EETFEHAT— g AE ;?gg F Brillo et al.
ARSIV (ISSELF) [2) &P C FeCu B4 o 7600 | TSI . comic
MAKORIE, FEN, HPEANE LTz, $7-, TRAT el ST
N \ ASHI 2 e N — . e
WEF EML) 2 CRIER ) OHBE ZA T o 7. Egggg ; WM*

o 7100 | ) Mﬁ_, Fe-50al%Cu
2. FEEUE 7000 | s

BRI 99. 99N D Fe, Cunb, L F7 L gggg [ Fedma%cu

— T IVRAIZ I BEEREROD Fe-Cu B4 1AR L=, 3 1500 1600 1700 1800 1900 2000
BIEEEI, T XV Clmy Fo 7 Uitk 7 Temperature (K)
T TS L, BRI Y R LT Frr A Figure 1 Density of molten Fe-Cu alloy measured by
AR & LT, 0.2 WPa 0 Arth IRAH A G the ISS-ELF with together literature data [3].
Uz, 30k T o SR L= B 0 B |- - 1800 ' Fe
S, 4SS ASEIRL— YA R L CARS e E1700 | Arflages N
AREREUE, BEHARRIECIlE LT, HRomE 2100
{1, RIS A DR & :igg SSELF »
—Hd D £ O ITRIE LT, ABIOTREEDS B e o T, e e Al entd
AN = b CHREIISE, TR B100 | gobre TR

51200 PR Fe-25at%Cu
2905 = & CREHRIA RISk LT, COBEESE D, e P o
FAMHRBIERAL & I A TR U, ) &R s 1700 1800 1900 2000 2100 2200 2300
B LT, BEEASER b o 1%, L— A LT Temperature (K)
BHILT-. = ORSORE O 2 TUEd% = b % Figure 2 Surface tension of molten Fe—25at%Cu
REA I LT alloy measured by ISS-ELF and EML.
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Figure 3 Viscosity of molten Fe-Cu alloy and
its temperature dependence measured by the ISS-

ELF with together literature data [5,6].
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K. Hirose and Y. Matsuda, High Proton Conductivity over a Wide
Intermediate Temperature Range in Benitoite-type KMgi-
LH(PO3)3yH20  with Three-Dimensional Water Network
within a Rigid Open Framework, ACS Applied Energy Materials,
8(24), 17688-17695,(2025).
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TROBES, BRIV, 93 %52 5 pp.100 - 104 (2025).
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Y. Matsuda, Crystal Structures and Proton Conductivity of Mixed-
Cation Phosphates, Materials Research Meeting, 12/8-12, 2025,
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S. Ishikawa and Y. Matsuda, Synthesis, Thermal Stability and
Proton Conductivity of NaNii.Hae (PO3)3yH20, Materials
Research Meeting, 12/8-12, 2025, Yokohama.

S. Ishikawa, H. Takahashi, K. Otsuka, N. Ueta and Y. Matsuda,
Synthesis, Thermal Stability, and Proton Conductivity of NaM/-
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2024/10/6-11, Honolulu.
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Estimating conditions of dust—storm occurrence over a semi—arid grassland focusing on playas

HEE [N=TPN FETERS
MATSUSHIMA DAI BLETHE AHIRETER 4%
1. IZt®ic Femigt: (erodibility) (ICRBIEND. KREGHED S B

RIFEZEEN 2 B A EURTE SV (Inter—governmental
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VW ZEAGIRE . FEREEICIE, IR Lot T
I BT R LD T L S S F SE TR B 24T,
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D—>Toh 5. [E ARSI A SR ZFF 5
DHILTUT, ZORIFIIBWTHIBZE LT T
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WYL~ T RNIED D Z LW E D, L2 A
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=V TRLND. 2O X5 IKRDORE o8 sEi,
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FAROETEIROWB %18 U CAFE R CIEOERIT
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BN, WIS A N A DBF ) IBY b T4
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HHORBEDET HIE. ZOMITV NS ES R
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B HER S T TS5 ©. TR L= Hmbo%
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PLED X 5 Iz ABKEI D0 OIL E OHLE TH B2
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fOZEH & 0 LU MEICH 57280 NDVI=0. 15, X
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(IPCC), 2021: Climate change 2021: The physical
science basis, summary for policymakers. IPCC,
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Analysis of the three-dimensional structure and binding mechanism of an aptamer containing

an artificial base and improvement of the aptamer
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T EA T o T BHEHEDOZNT T2 <—DNR A7 b
T, Y/ VRERSTLE ) 72, T 74 ~—
T-00221 3% L7~ (M3). &61g, T-00221 % 3 DDA
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NTHEA G T 7 2 ~—0O NIRRT LI U 7-Ass
& DT EMVNRSL. EEARD NR f#TTIE, HBD @
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(1) Kimoto, M., et al. Nat. Biotechnol., 31, 453-457
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Elucidation of the molecular mechanism for ancestral cell-cell communication to acquire

multicellularity in Dictyostelia amoebae
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violaceum ® St1A |2 X A MUY EHEA B =X A0S, PKA
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[1] Yamasaki DT and Narita TB (2024), Evidence that
the StlA polyketide synthase is required for
the transition of growth to development in
Polysphondylium volaceum Biosci Biotechnol
Biochem 88(11) :1362-1369.

ZEIR
(1) Schaap P (2011),
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Dictyostelia from an amoebozoan stress response,
Dev Growth Differ, 53(4) :452-462.

(2) Schilde C et al. (2019), A well supported
multi gene phylogeny of 52 dictyostelia, Mo/
Phylogenet Evol, 134:66-73.

(3) Asghar A et al. (2012).

regulation by an

Developmental gene
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Elucidation of the unigue lipid molecules constituting the cell membrane of thermophilic

bacterium, their biosynthetic genes, and the evolutionary pathway
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(1) PEEA IR AT DEE
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LT, TR HIZEE SV SORICBE G4 %
LT SNDBL 7%, T thermophilus 07 ) 50DT
T = g AFREEEREE T & OFEIM DERR L
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¥z R L C, T~ A o a1 s ik
HERE UCGEIR U7, BER S NSB 5 TR S,
7 A RGEE ISBIR TROZ E PR LERKENE
TR 5 Z L CRE L, ZORER, 120 fill Lo
TR TR BUS 5 2 LN TET,

(1) B TFERONRE 2 — 2 LD fiEhT

OV A TR A b - A U OBy - 4h
ML, BEHIVIRES R4 HPTLC CgdT L7z,

BRSO R A TR, B GL2 23
KT 2LV HBBH LN (K2), EEOHTORE
Db, CL2 IFEMENT, ZORBRATHD GLL DEfE
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(1) Naoki Nemoto et al, PGIN: A newly identified
amino  phosphoglycolipid  species in  Thermus

thermophilus HB8. Biochem Biophys. Rep. 32. 101377,
(2022).

(2) Masahiko Kawaguchi et al., Profiling of lipids
in Thermus thermophilus HB8 grown under various
conditions. _J Gen. Appl. Microb. 69. 79-90, (2023).

(3) Kentaro Miyazaki et al, Complete genome

sequence of Thermus thermophilus strain HB5018,
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isolated from Mine Hot Spring in Japan. Microbiol.
Resour, Announc. 10: e00039-21, (2021).
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Hit>x7 BB EEL e )

g | PovoMiz | mEex | mamz | MovomiE | mEmz | ez | MooomiE | saEwE | W | MSvomz | mEmE | e
(%) (%) (%) (km) {km) (kem) (E51H) (E51) (E51) (F) () (F)

iR 39.3% 51.9% 8.8% 1351.30 1581.00 0.00 8723 49.00 0.00 32,865 20,256 0
el 30.9% 69.1% 0.0% 1233.30 1403.00 0.00 17.50 45.75 0.00 30,737 18,356 0
Fillli=3 0.0% 2.2% 97.8% 1324.30 1545.00 1322.65 18.75 52.75 40.60 32,717 20,256 23,199
IR 0.0% 94.1% 5.9% 1210.30 1419.00 0.00 17.25 45.75 0.00 29,927 18,356 0
FLIR 52.7% 47.3% 0.0% 1089.30 1287.00 0.00 15.75 23.75 0.00 27,663 17,356 0
=l 4.3% 1.2% 94.5% 968.30 1167.00 1178.35 14.00 41.25 45.75 25,423 16,356 21,201
AR 16.1% 7.9% 76.0% 788.30 981.00 1143.20 11.75 20.75 25.25 21,904 13,956 20,535
= 51.3% 3.0% 45.7% 713.30 729.00 1219.05 10.00 32.50 35.80 16,929 11,316 21,201
=F 28.6% 3.0% 68.4% 594.00 613.00 773.20 8.50 18.00 23.80 13,888 10,316 15,873
| 94.1% 5.9% 0.0% 640.90 680.00 1559.45 10.00 23.75 45.40 14,956 10,816 25,863
=4 56.8% 14.2% 29.0% 414.30 390.00 647.40 7.00 10.50 21.40 10,158 7,716 13,875
Witz 99.6% 0.4% 0.0% 426.40 501.00 1542.80 7.25 18.00 45.40 10,532 9,016 25,863
B8 88.7% 0.5% 10.8% 300.30 310.00 514.20 525 15.50 16.60 8,056 6,916 11,877
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