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Establishing reliability in vibration measurement and its international equivalency

—Development of national metrology standards for vibration, acceleration, shock measurement
and progress on international comparisons—

Takashi Usupa™, Akihiro OoTa?, Hideaki NozaTo? and Wataru KokUYAMA?

The metric system and primary national metrology standards are necessary, but not sufficient for obtaining measurement equivalency.
Recently, national metrology institutes of various countries including NMIJ/AIST of Japan are participating in international comparisons
to confirm equivalency of their measurement capabilities, under a mutual recognition of arrangement (MRA). In this report, we describe
progress on improving vibration measurement at NMIJ/AIST, along with global activities for establishing MRA. We also discuss future
issues for improving vibration measurements.

Keywords : Vibration, acceleration, shock, metrology standard, inter comparison, equivalency evaluation, international standardization
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High performance thermoelectrics for power generation
using earth-abundant and low toxicity elements

—Toward developing an innovative waste heat recovery system—

Michihiro OHTA

We have successfully realized greater thermoelectric performance through nanotechnology and developed alternative materials that are more
abundant and less toxic than the conventional materials. These studies were conducted in collaboration with domestic and overseas research
institutions. A comprehensive effort to all aspects of thermoelectrics, i.e. from materials to module, has realized high-performance and
environmentally friendly technologies. A startup company was founded in order to develop the thermoelectric market for these technologies.
This article describes the research and development strategies employed to achieve practical use of thermoelectric power generation.

Keywords : Thermoelectric power generation, nanostructuring, element strategy, technology transfer, international collaborative research
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Challenges to the development of the world’s first nondestructive inspection system

—Development of an inspection system with laser ultrasound and a cold cathode X-ray source—
Bo WANG, Junji TAKATsUBO, Norio SAITo*, Xiaojun Liu and Shuichi Suzuki

The social and industrial infrastructure built for the 1964 Tokyo Olympics, during a period of high economic growth, has become old. This
infrastructure urgently needs inspection for the success of the 2020 Tokyo Olympics. As an AIST Start-up, we are conducting research
and development of a new nondestructive inspection system based on the world’s first visualization technology using laser ultrasound and
compact X-ray technology with carbon nanostructure cold cathode X-rays. Here we describe various challenges for its development.

Keywords : Nondestructive inspection, laser ultrasound, X-ray inspection, visualization, miniaturization, image processing, secular change
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Toward overcoming neurodegenerative disease by the circadian molecular clock study

—My 30 year history in a national institute—
Norio IsHIDA

The mammalian clock gene, Period2, was discovered by my research group studying clock genes in 1998. | summarize the progress of understanding
the circadian clock molecular mechanism after this discovery. Our group has demonstrated the importance of glycogen synthase kinase 3 — dependent
phosphorylation of Period2 and its nuclear transfer and E4BP4 (vrille) negative transcriptional regulation, as well as Clock/Bmal, Period/Cry E-box
dependent negative feedback loop. A role of myo-inositol for elongation of the circadian clock was uncovered through collaboration on iceplant
projects with Tsujiko Co., Ltd, Shiga prefecture. When we started the molecular study of the circadian clock, we only considered the daily rhythm.
Fortuitously, our research on the peripheral clock mechanism (PPARa) revealed a new mechanism of seasonal clocks, which can count photoperiods
to adapt to winter (torpor). Our generation of researchers entered Japanese national institutes during a period called “the basic research shift era.”
But, basic research grants were cut significantly during the 24 to 25 year period after we joined the institutes, and our research mission was abruptly
changed to applied science. After several years of frustration and contemplation, we gave up studies using mice and concentrated on using Drosophila
to reduce costs and save time. Consequently, we found a causative role of sleep abnormality around a young age in two neurodegenerative (Gaucher’s
and Parkinson’s) diseases by using fly models. | summarize an application for the molecular mechanism of neurodegenerative disease. | am greatly
thankful that | was able to spend more than 30 years on the study of molecular circadian clocks with the people who have been involved, from when |
started as a researcher in 1986 at the Fermentation Research Institute of the Agency of Industrial Science and Technology to the present day at AIST.

Keywords : Circadian clock, clock gene, transcriptional factor, sleep, Neurodegenerative disease, Gaucher’s disease, Parkinson’s disease
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FUBEEOBEBEORRIIRIN o7 h5 HREEE
RSB E I E LTV R KR A0 A
K BT A7 IADUEH) SO OREISHILEE VT
FAEH L 720 TR 1

WFLED 7)) =77 PR AL 7V 3 — AR EE D HER
ICEo Tl EELBA IR TH 5, 7)) a—7r a5
DOHRBRTH L) a—7r VEARBRICY =TT
YALDIAET D 2 L1E 1970 SERICAISNT W, 2D
DTN XY Glycogen synthase 2 (Gys2)
D CEICHRBL, 207739 —TdH 5 Glycogen
synthase 1 (XA, AfE. TRECTRIBL WD ZEDHS
MCENTVD, THKSIE Gys2 OIFIETHOY X L% B
FEBEREICAEH Lz 82 7V 54 4 PCR 2 WT
1B ERgEHR IR T Clock 228~ A (Cl/CD) T/ Va—2Z
RN B EET- D) XL FEBERE Lz ZF ORI,
Phosphoenolpyruvate carboxykinase (Pepck). Glucose-
6-phosphate. Glucose transporter 2 5 D1 X A5 B
Clock ZERI IATRENAONT, PTHRBFEHTR
X1 Gys2mRNA OB XLHZE AL HELZETH
5o —Hy VAT U ROALEEEFE TH 5 Glycogen
phosphorylase (21X 1E% & Clock R~ 7 A THE 7D
RoNGh otz ZOZTERPLIFHTOZ ) a—7 VIFE
BYANIZ A= Y BBIERDBH LI EZLN
720 E 512 Gys2 mRNA Y XAk Clock BRI AT
Gys2 A I EAL NIV THHRINZZD, ) H, #
BETTHZO)ALIMBELZ 2FVINEDY X AITE
FUCIVEBTIA VA YR INAT NMRAE L T L
BHSENERole TNHDHEEDND Gys2 D) X LIEH
W% mRNA OB TH 5 I L IN-0T,
REHER TED I CHEE LR EN 5D TIE EDRFEZ LT,
VA LFEBUZD BT AR F DR E T/ b LTI o720 5
LR 3 kb OFC AR ) X 22 AFHNE R R A o7z
DT, BATEROK Gys2 #EzTOHE 1M buarohil
2D % > 7 57 E-box Bl & L7z 20 E-box ALYl
DENEINEREBALIAER in vitro VR—5 =T
LA THIF MR X 2 7 a~xF o RERRETOW D
FEH DS FABREICEHMLTWAZ LWL R, OF
DNZNSDEFNE in vivo THHEEL TR EEZ LN,
ZITIOHE)TIVIAL)R—F =T v A FETY AL
B T T e L7 mper2-dLuc 2RV 747
arpa—ELT EL E2ZNRZEhEWMGIERE AN
72bDERHLIR L7z ZOREE, MFIEREZANTZDOD
REEDSRDBMIG L 720 SNHOEBELS, FYa—47
VA REEBE S Gys2 & Clock % Bmal 12X Wik in b
E-box FHIZ A LTI RXIv ZICHRE LNV CHEish s 2
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EERIRT, DFED Gys2 BIZFIIRMIEEHI LR EIN DT
IITY bD1DOTHY 7Y a—7r ACH SRR OB LA
DBHEZH B LB MFUEIKT R L 720 BITKED S H
ELTHELAD 7N —=T1b o 72 NGB A K (EBR =R
WL RS B AR 22 05 ) S o2 R SRR
T 7 a—7 i b 2 EE GG KF C/EBP
abZ D@5 T LD E-box BLHIZ A L7z AEWREET O a7
T4 —=FNy 2 TS A2 e 2 ML P

8 FARFEIZEK I 23DDYRES

REWREEFDOATIRE LTSN DL DDA TS
oTETWAh, ZNUEHOWDMBRIRET 3 FAAFAET
BERMFFETE VI M AV EE L TEZ/DTH b, WHD
KREHFFF OB TN ER 4R L7z P BER D S RPIREGT
S ELNTFLLTCEELE BbITE7Z, BFHOPIC
BEENDALATE—IVRIMIE A S G S5 HEME (AN
E/OEY) BREFIEHSINTWS, ZELR56ILR
70—V 35 KT ROR % LC. HEME 35 K T
REV-ERB %4 LC "RORE #AF 1912, KR Clock
%2 Bmal # i H X IEICBZERAICHBT205TH S (K
1. K4)o ROR a®V 7 v FEEFRA A BRI TR
BHLIAVATU—L L LT %o 51T X MG i
Mo, ZOVH Y FEEEMAIZI VAT a—VPAHIEEE
TLATH—=LR 25- L FEF Y AL ATH—LbiEETS
DT, ROR a D7 T=A NI & gk A g i ST
Wb, — AR S IR B Clock %° Bmal
DL E ) TERKBEETH D, LN
OTV5, INoWEHERAE Clock R Bmal (337 Vv—7
& LC Period. Cry #5540, MR ELTEIRES
K7 DBP. TEF., HLF % filffl L D-box & IFi¥h 2 9 3
AL, K& 24 BRI 22 MIPNCAED 9 (1K
4)o FILZD D-box & HIHESNFEORT-L LT MRS
EPERVE Y FGF21 A3t sh 7z,

AWIEEE 7NV — T ORFFE B B 72 & 1212 0F 78 BICHR A
L 72 KA B B SRS DTS R BT S 7 A % 4 o 7= g 5 1Y
AR TN XD, WEEHER T WIS X A5 S
NLBIZTF-OHIC, BNZERTIRIERZ ) 7> FEed
% Peroxisome Proliferator-Activated Receptor a (PPAR
a) ZHRHML. 20 PPAR a2 LIRS 1% (f—B1L)
AL HF R R 5 2 EH I L 22 PP, 512K
274K Peroxisome Proliferator Receptor a DV 4~ KT
HbH74 7L — eI A ENZETHE FGF21 34—
ATFAT VAL THRBTHILEZMELTWDE Y, 7147
L — M IR TR SN 22 B0R R (BRI IR o 72
{b) % FGF2l VA LDRIEE R L2 LA EZ LN,
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D —RAIZPPRA ¢ KORIATRIS AL LI ED
% Peroxisome Proliferator Response Element (PPRE)
Lz N7 L Ly byy 4y b (ERDIK R
KL% 54 Ty ME) %479 & PPAR a JEIKAFIYIC
FGF21 Z#Hm&¢7z, 2% PPRE IZ4KfE L %\» FGF21
FHHORESFHENIZ, FEOHETIE~ X FGF21
THE—F—ZFMICENT L. BRI PPRE 1320 28772
IZ D-box & E-box # MLz OGN R ENZ (K 4),
SHIZHAWZ &I2iE, 5§ E4BP4 %% Bmal/Clock
A DEE & PPRA a ik A7 OizE. % [ B2 30H] L - 3552
T %o EABP4 %% Bmal/Clock A7 O #x5. % #ifil 45 =
Ll T TIZF A A E4BP4 & E-box (CACCTG 2°57%:%
JABH]) AR ORADHIIK T Period2 X Cry L DA
Wafio7e® L THRHICTHMEN S, L2 L E4BP4 2
PPAR a7 ® PPRE MCHIMKAFHRE % IR IR L PO L 722
I REBIEZEG, ZOZEIEDF) E4BP4 ) X 4%
BN TR 4 2540 % 2 72 LA EIZ38 )T D-box YA o
E-box ® PPRE IZBEHI L. KM REFHI BV-CHH Y F %
BTV —FOREERITILERBL TS, E4BP4 X
HREHEDOA VA AMRFFIIZ D-box 25 —7 v NI, G
ZRAICHIB T2 MENT WD, 5 ETHIRR72%E
B Y- EABP4 7% 24 W) X 2 EIRBICAICE < 2 v
RN, BRI BEIC BWTHEL ZZ 5N 5, S5
M) OMPARD R TIEH 5755, E4BP4 2SHEZI R 28
WARAF L CIRE G A7 SREBP I & 0 i b s 5 L
HEDLHY, B BAFEOEET—#E T OMTH MK
A LT FRENGHROHZHEE 2 W TH 5,
F7z2e bTHIMH FGF21 25 ) A A IZBHEL T

Y= T4 T VIVALTHREL TV L EDHE WG 2 S
N7 B RURSCTHES e MM HepG2 %
HAWT, »SVIFUVBOL) TR /LA VEBEOL
I AR ER T FGF21 25568 8N 5 2 L2 /RLT W
bo SHITELNREZLIZIE. ZOFGR2l DY =747
YA LEIEFEOE EGE (BMIZ25 L Eov ME) 2k
NRicE A, ORGP HETRENSIK G720 Th
2P (R 5), GHIDL) A AFLEYEARLE Y FGF21
DOHNBNEZ AL, CORBELHASEEZ & TR
A% PRI T 5 E DS REIC 2 BT REMEDSE 2 DG, F
7Rt A AR 7 ARARIRCHE 3% LB R 2 5
FGF21 3 a5 2 LA SNz, FGF21 134 RR
HPMARIR (b—%—) 25FETLHFLLTHHIZESh T
BHRZOHIIMBORFE B SN I 0 P F L0 LT
TIEMAEC X DB 41K PPAR a8 PPRE IS/ & L.
65 7 i 15 Ml B C AR RS K D 55 K T- ATF2 %% CRE 12
HELFGR1 2 FETHZ D ERONT, 1272 L%I
AT kv F4 Ty M C PPAR a IEAFIIC FGF21 % 3%
HY 5413, D-box X CRE /- Lz HESh 5

(HM4)o ZOXHIZFGR2l OFEEBEMICESZ S
ECHA L IRERH ORI S HZIVIAS I E>THRS
T&)éa [26][27]O

9 YavYauNIhSEREYFHOEEETIV
INETHRREEIUFEALDHRE (5F) 2D
AR IE GRIR) 2213 arYaunNLhbfATER:
(Do ZOMIIRATEILTEYayVaynTzRl
72T otz URHEE KA T 0B My wE oA GRS

JUA>0O0-)b
VF/AN B >
1-J7/5 545 ROR ROREYZ
Rev-erb a [
AEJOEY
BE
E YAE25| 4‘ ﬁ‘l"]ﬁ%ﬂi?'ﬁ\ T, IRESS
(£ 7] SR,
ROR. Rev-erb. 7 &> 2 (Clock). ¥—
I, B g <NV (Bmal). ¥V * K (Period). 7V 7
SR 07 UY R 2 2 M- ., h7a—2(Cry) WS TC DBP,
RaR | FOF2 15— | B AR5 s mwoi—— Y6 TEF. HLF. E4BP4, PPAR. RAR.
RXR | PPARa 3ags) yAES5) &5 FRBSETRIEESERET  RXR. SREBP (3 PR iH# s 5 K 1
DBP.TEF.HLF C. RORE. E. D. CRE. PPRE i3#5%5

A70-lIHETYABCT )
SREBP

~S E4BP4

T DNA Loy —7y Migsl (YA
LAVE) &RT,
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KFRE) G TAPFATBRVWT 720y ayYay
NIOWFEEEND DTz BIRICH U O Ay LT3
HARwrge i (BLERAT) W REEFTRED S HBREEHER
FREOEDHH Y T RIZFEAEEZWRELI LI ko7 2
CTHRADKE T V=T ITHIERKEFE T I EDOEIDT
Ao TCELONHHTHRR TH L, RERAEIAT =
DORFARTOHNY ZLOFRF TR I A (B AHT)
DFEH T, KEEYBEFIZHIEL Tz, BRECOME
CATHEIRAFZE CH AL RKBRNA F 54 = AFFEFE O,
2015 RIS EK B O N A EDORB 2 215, 22T
YavYauNnNTBIREER ol lD R WERITITE
WoZze ZOEEELTRNDADB RV P LR VDN
DDSEHFO AZOFHR LI TH o720 PilZHATY 3w
¥ a /NI Timeless () BIn T % & LA 64
(BULKHLE) OB T BIZ 2 FATLARKIRTH -
720 BIFCLIESMBAT LRI Y 2w ¥ a /Nl
R T Timeless @ LM 247\ 24 R IRE) FE BLUC
VBT T ARLH E-box 134V 2* vrille/ EABP4 Az T W
A A RIHIEICE R 2 22 WwH AL #,
Z OB KLY R/NERE T EOTENHRARZE LT
PHFEK BERHREFE) 3L 7V —7120bY
Yay Y auNLRgEHEIE TR DS —Z T S iz, K
FHERIE KA BRI LA 72 R B ATENIC R Z FE B
COITEYICH AR B D 5 2 &, WRHEE TR A
HHILRIMLA P, SHICHREVC LIRS
TEOZHEMECHIF RS H L2 A L2, 22T
D &5 TR TR S 705 A i B e % SR B 002 L 7R R =
TWBHEDOKRIBRAGHEZ 2720 TORFHEMGET 57250
LK ERE AEOTE» S HMHHBEE LTIRFA L
T BT ARRBERELT| &N, TFFAYavYsa
N TR EHEIE T Timeless # L ¥4 0 a7 aon

5.0
4.01
3.01
2.01

1.01

FGF21 ML) (fold-change)

0.0+ ————————————————————
0730 1030 1330 1630 1930 2230 0130 0430 0730

iSE)

X5 HMfraEALEY FGF21 39%5R3 1 H 3 MY X2 »
i (obese) (M~ R! (lean) DL MSRERY XLZRT
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I (D. Melanogaster) @ Timeless X VZERARIZE AL
t—bray s 7aE—y—CHIEIL7z. ZORRITFEE
BIZTF 1T EOANEEZTT FFAMORETE 2 HBIS &
BLIFEHMTIE L o7 (TFHFAEF A ofiHl) 25,
Timeless BEADFE B % 12 B3 532 & AT D
INIDOHBAT) R L EHATHICZE 25N 5 v b gl
WafF7z P CoRRIE A X I8 THBRELEIS TRATHE
MOEATHICENTE DLW LD BRI R
FLTWb, ZOBRIOBYDOHEEL®FTLHT [Time, love
and species] £\ 9) LR T LB VZDIZREVWEWHTH
% B, Rl U7z X912 Period A% T O %% S. Benzer
IR SRS TL o705 kAE W2 [Time, love
and memory] IZKETRAME S =2k o720 WHKH»
S HIRORAULREZATE T O MED Z T AN ORI
BV FITGE L7z TOBAT 2—F v THEUEIURL
7o SR B R AN IR A AW R T — 2T o 72, &S
LCTAhBE, HENPHERBVDITEREITEIDY XA (Close-
Proximity V) X A @ B ATEN) A L) O Pk 52 AL 12 BR
i (R o T Wz HREIR 4 25 AT L 72 Proc. Natl.
Acad. Sci. iEDF X &2 L TREZ V=75 H727% CCD &
AT &I RETB G 2% VB LI P, ok
FIRFHK DM S 72 BRAWEIZHARTHREICA V=T b
BELRFILDOTRTHOZOREZWMY ANz, IR IKIZ5
T EEFRN T (A MROATHIEZE - X855)
ZEMEL TS TSR RNRGEIREMIE 9y Y ay Ly
VER U720 ZDFERY a7 Y a N T OEHATE) X2 %24
IMNDOHREZ D& LD, KRR I BB
N5 EHEDMER BT B T EEWISHIIL A P
OB EIHTEIN B 2 e HFHIMEY X LICH B
bBHEEZONL, ZDORMENMER BT HREATE D
VALOHENbZRAART. 2D T4 —%LEHFETIR
HAT OEEFFENTZEAL, R8T 2 BRI R KA FEAR
AR OEAREFRP CEHTTUr 7L DERTHIK
I 5, 58 L7~ —> % Automated Circadian System

(AutoCircas) &daL7z (X 6)o ZO/NEWATE)NE
FKEIZIIL O A DWIZEZEDOH B TRIE SN/ B DED8,
A=t EBARERER (N FXr—REI LA B°
JLFETEGLICZEDT 720 BEET 2016 FOTHELDD
CYREE MBI R INT,

HBHH, IHAOFHHBEK (D AXRAEN) »HEFED
AD. HBIEHRBOBIZETRED Y ay Y a NIyl
IBITHRFEEZRITOTRIEMILTIZLWEDI LS
720 FHFELVEER B &SR 2 ) I 5S X i
B DER LT dfmr]) BEL72Yav Y aunNIys
D HFABETIE7 7 ) —BIZFH 3 D0HSHNTTIE LD
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LDBnweDZLEotz, TRIZETHITL GV EE 2T
HATE 2 RT3 2 &, AATIGEE) XA E T
Holzo T THRHRMPHOERVIEE dimr]l B{nF %L
AF2—FHEIEHICREAZE (K7), 37 ORI
W TWBIE, IULDY X LRIEH I 2RI B,
INEDOFERNS dimrl BIZTFSRETH R HTH T
DOMITROBREERFEOZ LWL L7z FBITHIREHE
HROMENENZ LA IMTHaryauNTTHILHED
W THLILLEHINL, TOXHIZBETIEYay
T a7 VI LR RAHO MR ER O WFZEA R
EHEATETNS,

WA RIEITMREEROP COIRDIELVESNBEHE
Thbo . ATV MY FOMEKRIEL KR RO
RFMENTED . 5 1 Btk &5 11 Gtk A0 Ffz A
B3 LT 5 fs T & LT Disrupted-In-Schizophrenia 1

(DISC1) 28#ii5 &7z, DISCI ICBILT iR O H
B3 KR S K o AR - Kk 5 B3 5 4E % K [E Johns
Hopkins KE# &AL FE T P DISCl 2 aw
VauNITRISETHREEIT-72 %, ZofERoor
FDISCI1 b Y AV 2=y N CIIEIRFE R 23R { e A 18
ARSI,

10 YawyavNIhSEARMEDARE

R=F VI VIFETNINAT—IFIZOE 2 FHIZEL
FREL. WhWARBANEIEREES . BFELAEL R 728
RAPFZHDKERPETH 2 KR S—F 2V VRO 3
IV AYNIEFT VLR g - 27 LA S 2 AL
72HDOWHLTT TIZ Nature I REINTWDE, €5

bt

IZRAIZZONR=FU IR a vV avNnNTET VRO
THDZEOTERE LY RARRAE 2R3 LS R
LZzo SOIE, ZBRMT— o™ 1 HNEE T2 AT
FOBBIN—FU VIO AT D 28 G AT HENS
WG msh B, DFD—F 0V VIHORIRORERN
THT—=Y 2R EE T TH D EHHL I SN,
L2L. ZOH5TAH=ZXLZBIEITEACHPEIATY
B\ TORANZALHWERT - BRI ER TR ST
ENTH 7B SR BOEHR T T HFETE S,
A R R R 9E - — 2 0 U S K KB 0 8
AERK B 7 LA SRERMe bI— offilis
FHEEALY 27 VavnNTOBEIRTRETLEFVEY
DS LTI L7 BT = i L T R
WREE DR EHRBITIEE SN TV BT Y — 45515
Thbo BIZMERICI) AFho &7 vaklTudy—
LLEVIHIBEOHEUPETLTLE). 2070, ZOM
FKOWE 7 VvakL7Tud K (BRE) X7 INICHHT
&9 REAHFIE, B, B MREICERLTLEYE
BThb, ZorVakl7Tayy—E#ET13 1986 48,
HAOEHBREA BURKE) SI2k)foTra—=>
TENTMHEBIZT TH D, b T—Y oz P Tl
%% —Ab% L BUETHOHRBOPIRIIRENEE TS 5,
BARREIT—V iRy a v VaunNTEF VB EES
HWT, ZOLMEREZVakL 7oy y—ElETE
BRI SAN—TYary Vaunn IR Ees L,
BN RRE 2T R Lz, RARSSISHEMZR S+
AW FENTIC X0 COTEBRE AVNARA ML AH 5
LBIEEMWP LT T TR LA 280 14

dfmr 1 &{cF

B
EE dfmr 1 =88 A

UXLODEE

6 F L\ A EHB)/NEY Y47 E) B3 E
AutoCircaS # V2 aw ¥ a v T ORER -
GE) - RETHY X LOWE, 7L
KREFENY 7 MEK

0
10 20 30

B (B )

7 KphEE ST 2RISR ETF IV Y ay YayNT dfmr]l B55 ICIE
WO dfmrl BIETEEATLERFATEHOY—h 74 7 ) XLBNET 5,
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LrubhayryRury#Hl, 7r7ady—vrhz -k
25 LR R L NMBA A L ADSRAI S (1K08) o
UEkoZepbe b= o3k b BEREHD
ERIEPYTLL BRIV ZOSODERHIZL LN
HIARA T L AR LIRIE S FHMECTH 2 T EAHL AL
ol

ZITINS OMFEEE; TR Z /S —F 2 VIR LR
OfHF, SHICZORMEERBT 700, Riifride
MNERM Va7 0Ly — & IR AED ) 4
BCHRBT2I—-Y2WET N Y ar JavNTOERIC
WL 7ze TR BELETF VR NS a7V ayNT
EHOWT RS- F VUt I -V o AbEREo7
ERET N A EEIZD I L7,

HERAIZIEDOT—I 2{EFT N T ar I aNTOHE 2
MAREREFE L. ShiEyay Yay o GBA MIF&E
ZFPRZI ) A AL RIS 2 AL 72 BTV THY,
BELAMBROLE THLINfFaFirivatklL 7o
VFEERBLTWS, ZOT—YamEF IV ayIaun
IERWTOSN=F Y VIRBIEDOBIZ T HBE HIT L2 L
CAEODDF— 77 T B 08—y U
W R i (W) o8Bl EARBlIgshz, Zod—-vx
WET N ayVaunTidiEa. EHFEEEIA) TR
CHERRFEEZ R TI LD WS LA/ Pl HHwZ &
I T =32y ay VaunTEFT AR MI—F Y
HRERNEETZEALZET VY ayVaunTiiBnT
HAAERE (e bTWIE 20 U2 S 30 £8) IZIEMREE &
RSNz, TNOOFIEDS S H%EBHYE % 1) fikE
ZVER B CIIRANNOMRIRE EL B e P REELE X
TWwh, ZNHOERIINN—F VUK, IT—TwED

LO1

LO4

LO8

O mM 1T mM
7rJaxyv—Ib

RS EH 2P MR A M OB L\ iGHR T OB %,
RZMBIOEBOTFHICLBIZEEL, Z22TIND
DRBAFEET N a7 Va2 OBELREDOA ) —
=T ERRT TS,

11 #bbIC

ZD X IZRERIF T DOREEHR I8 Id < 7 AR Ml bR
2o THDIH, < VAR TIE 1 DDOBIEF Z#inF
THEMICBRIET DI 2FEZE L, TR LORBMEFFR
BEMERICEELZ TRHOLETH o720 BRFTRTHEY
%o CEDT, Yavya N T LI EMILkZ T
WK TIZE R Ml T 720 ¥ a v P aunNTizogf 7447V
A 60 HEF, EMFUCA Ny Z gk asTETBY. #F
REOMBD 7LV N =T, ZRERLES LT
bR %o WHAVESF DR TER B O L\ ind Ok %
2O H BRI L 720 ZOZFERZ FVTH
DIRAZ) == T Zf70, REPLEERMEE 2T T
Who ZOXHIZ 30 FEDEFTOME LT EIRY KL E
DAL DB RET DB o> THT BN 25 YD
THEELTWD, IXNTOHIEDBANNIERh o7z
A5 2 A D) TER CBIFLH L B2 v

BUED E R HIISHENI T, 3 <I%z>
CEERDDMBEANIEE STV D, T ETEALARFET
DIEFEFEIZR IR RIZ R > TE TS, L L
PREEZE D X 7 AR Y OFF 2B 013 3R ATE O Mok 2
MEDPHEE Lo TVD, GRESEPEDONAFH ALY
AWFEBRTHIERE L), RIEKET TIIMMTIY % L
MIEOHME ZH TTW272& 72,

HH 2016 4F 4 X0 EIBER A RS ] (O KIETTR

kokok kK ok kK

ol

N

% 0.8

R HO mM
H o6

£ H1 mM
R

E 0.4

0.2

LO1 LO4 LO8

(PLOS ONE(2013), T. Suzuki et al.)©”

K8 7v7uxy—lidad—Y TV awdanTiign
7 v 7 ady — VLIS NAAR A P LA —h —BEADFH Xbp-1 i) 2598
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- >

H 3-24-16) OWICHEB AR 2 b Bz, 22
THRFFHEE TR MR & RAEDFE 2 kLT W5 DT
RIEBVHLHFNNZ2TNEENTH 5,

EOH

L

HE6:

BRI R ATES e CEBRENIAFED S %
JERBICEEL . RS S50 VR0 HH
FAFEOHEN T 3 BRECHI DR

© COSHifg : COSHi X African Green Monkey d &

MAESF I 2 SVAO TR E R L 726 0o Skt {n 1
DFEEBRENRRNDT, ¥ 37 He—BIIFEIS
LG AEIZECHVSIS,

CORTEE AR, DB RO, FREH

CHEDIBIZb > T WA HE,

D Cry W OEZRARS VBT, TR TRIE SR

720 T DR PR ETE OB T RSN

DOV ABLE Y AEHECS LB\ o BIR T DEIH -

T FOFICHAT T B EST L EB/ETO
G (DNADBRNAD FRAISN5) RSN S
TN, COMEBEKIZS LSV EEAEHRE T o s
OB (GBERT) ARG A

E2-box : E-boxHtsl % 53395 & IEHDOCAGNTGH
FEE2OCACGTTEANI /3T S5 NEE2DE-box &
1IN %, E-boxldWEH# G R F-Clock. Bmal5Eh3 &
$HDNARLY . HITIIE-T AFA & FIFR L 726

70 bZIPTRR G K- bZIP (RX—Y vy T y—=TarA

) RE R ED A EDEF =T DIDOTDNAIZ

HEBEZ Do

: mper27 0% —%—:DNA_F®mouse Period2i&{r1

E IR OEE

£9: A-site: Rt HIOE4ABPAR G K 15 & DNARLH

HFEL3:

R4

* B-site: Pl OE4BP4#R G R 145 S DNABLS o
DT A=AN ERNO SRS T @ TR REY)

HR AN Y %0 ELFRROBEREZ 7§ 1EB)

DM XEREE  BERMAIETH B 2 e R ST

B HINRE 5 4 21 5 RS e B iR M e o 3k AS T
SNTW5,

BRMq - 271 A2 SNCABIETIZLoTa—F
ENDET I BIAOEEN O RD Y ST EDI ALY
ALEH M=% VU RORR E B
BRI 25 77V ADERM 74 v T - T—
IZEoTHASNIZHRAT, BEMERICIV AT
DE, Va7 uvy—+¥ (GBA) LW I)BEERNA
JETH o) KL TV LTHEEAME T 35720,
svatlrsud R HERE) 27 INICHHTE
I B Balicsvakl 7oy RESBRKL
TLEY R, EELIGE2ME T,

MFELS:

1|

FE

m

ek

FAV V=595 BN S B/NFED—D T 5714
V=2 (lysosome) (2B L 72BER AR LTV D
7o, BRI REYEAEBED & LTRNICE
FELCLE ) e RIHIRE B EORR,

B

161 /NBAEA ML A EE S REEICTT DV BTz h o
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Editorial Policy

Objective of the journal

The objective of Synthesiology is to publish papers that
address the integration of scientific knowledge or how to
combine individual elemental technologies and scientific
findings to enable the utilization in society of research
and development efforts. The authors of the papers are
researchers and engineers, and the papers are documents
that describe, using “scientific words”, the process and the
product of research which tries to introduce the results of
research to society. In conventional academic journals,
papers describe scientific findings and technological results
as facts (i.e. factual knowledge), but in Synthesiology, papers
are the description of “the knowledge of what ought to be
done” to make use of the findings and results for society.
Our aim is to establish methodology for utilizing scientific
research result and to seek general principles for this activity
by accumulating this knowledge in a journal form. Also, we
hope that the readers of Synthesiology will obtain ways and
directions to transfer their research results to society.

Content of paper

The content of the research paper should be the description of
the result and the process of research and development aimed
to be delivered to society. The paper should state the goal
of research, and what values the goal will create for society
(Items 1 and 2, described in the Table). Then, the process
(the scenario) of how to select the elemental technologies,
necessary to achieve the goal, how to integrate them, should
be described. There should also be a description of what
new elemental technologies are required to solve a certain
social issue, and how these technologies are selected and
integrated (Item 3). We expect that the contents will reveal
specific knowledge only available to researchers actually
involved in the research. That is, rather than describing the
combination of elemental technologies as consequences, the
description should include the reasons why the elemental
technologies are selected, and the reasons why new methods
are introduced (Item 4). For example, the reasons may be:
because the manufacturing method in the laboratory was
insufficient for industrial application; applicability was not
broad enough to stimulate sufficient user demand rather than
improved accuracy; or because there are limits due to current
regulations. The academic details of the individual elemental
technology should be provided by citing published papers,
and only the important points can be described. There
should be description of how these elemental technologies
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are related to each other, what are the problems that must
be resolved in the integration process, and how they are
solved (Item 5). Finally, there should be descriptions of how
closely the goals are achieved by the products and the results
obtained in research and development, and what subjects are
left to be accomplished in the future (ltem 6).

Subject of research and development

Since the journal aims to seek methodology for utilizing
the products of research and development, there are no
limitations on the field of research and development. Rather,
the aim is to discover general principles regardless of field,
by gathering papers on wide-ranging fields of science and
technology. Therefore, it is necessary for authors to offer
description that can be understood by researchers who are
not specialists, but the content should be of sufficient quality
that is acceptable to fellow researchers.

Research and development are not limited to those areas
for which the products have already been introduced into
society, but research and development conducted for the
purpose of future delivery to society should also be included.

For innovations that have been introduced to society,
commercial success is not a requirement. Notwithstanding
there should be descriptions of the process of how the
technologies are integrated taking into account the
introduction to society, rather than describing merely the
practical realization process.

Peer review

There shall be a peer review process for Synthesiology, as in
other conventional academic journals. However, peer review
process of Synthesiology is different from other journals.
While conventional academic journals emphasize evidential
matters such as correctness of proof or the reproducibility of
results, this journal emphasizes the rationality of integration
of elemental technologies, the clarity of criteria for selecting
elemental technologies, and overall efficacy and adequacy
(peer review criteria is described in the Table).

In general, the quality of papers published in academic
journals is determined by a peer review process. The peer
review of this journal evaluates whether the process and
rationale necessary for introducing the product of research
and development to society are described sufficiently well.
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In other words, the role of the peer reviewers is to see whether
the facts necessary to be known to understand the process of
introducing the research finding to society are written out;
peer reviewers will judge the adequacy of the description of
what readers want to know as reader representatives.

In ordinary academic journals, peer reviewers are anonymous
for reasons of fairness and the process is kept secret. That
is because fairness is considered important in maintaining
the quality in established academic journals that describe
factual knowledge. On the other hand, the format, content,
manner of text, and criteria have not been established for
papers that describe the knowledge of “what ought to be
done.” Therefore, the peer review process for this journal will
not be kept secret but will be open. Important discussions
pertaining to the content of a paper, may arise in the process
of exchanges with the peer reviewers and they will also be
published. Moreover, the vision or desires of the author that
cannot be included in the main text will be presented in the
exchanges. The quality of the journal will be guaranteed by
making the peer review process transparent and by disclosing
the review process that leads to publication.

Disclosure of the peer review process is expected to indicate
what points authors should focus upon when they contribute
to this journal. The names of peer reviewers will be
published since the papers are completed by the joint effort
of the authors and reviewers in the establishment of the new
paper format for Synthesiology.

References

As mentioned before, the description of individual elemental
technology should be presented as citation of papers
published in other academic journals. Also, for elemental
technologies that are comprehensively combined, papers that
describe advantages and disadvantages of each elemental
technology can be used as references. After many papers are
accumulated through this journal, authors are recommended
to cite papers published in this journal that present similar
procedure about the selection of elemental technologies
and the introduction to society. This will contribute in
establishing a general principle of methodology.

Types of articles published

Synthesiology should be composed of general overviews
such as opening statements, research papers, and editorials.
The Editorial Board, in principle, should commission
overviews. Research papers are description of content and
the process of research and development conducted by the
researchers themselves, and will be published after the peer
review process is complete. Editorials are expository articles
for science and technology that aim to increase utilization by
society, and can be any content that will be useful to readers
of Synthesiology. Overviews and editorials will be examined
by the Editorial Board as to whether their content is suitable
for the journal. Entries of research papers and editorials
are accepted from Japan and overseas. Manuscripts may be
written in Japanese or English.

Required items and peer review criteria (January 2008)

Item

Requirement

Peer Review Criteria

Research goal

Describe research goal (“product” or researcher's vision).

Research goal is described clearly.

Relationship of research
goal and the society

Describe relationship of research goal and the society, or its value
for the society.

Relationship of research goal and the society
is rationally described.

Scenario

Describe the scenario or hypothesis to achieve research goal with
“scientific words” .

Scenario or hypothesis is rationally described.

Selection of elemental
technology(ies)

Describe the elemental technology(ies) selected to achieve the
research goal. Also describe why the particular elemental
technology(ies) was/were selected.

Elemental technology(ies) is/are clearly
described. Reason for selecting the elemental
technology(ies) is rationally described.

Relationship and
integration of elemental
technologies

Describe how the selected elemental technologies are related to
each other, and how the research goal was achieved by composing
and integrating the elements, with “scientific words” .

Mutual relationship and integration of
elemental technologies are rationally
described with “scientific words” .

Evaluation of result and
future development

Provide self-evaluation on the degree of achievement of research
goal. Indicate future research development based on the presented
research.

Degree of achievement of research goal and
future research direction are objectively and
rationally described.

Originality

Do not describe the same content published previously in other
research papers.

There is no description of the same content
published in other research papers.
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Instructions for Authors

1 Types of articles submitted and their explanations

The articles of Synthesiology include the following types:

« Research papers, reports, commentaries, roundtable talks,
and readers’ forums

Of these, the submitted manuscripts of research papers,
reports, and commentaries undergo review processes before
publication. The roundtable talks are organized, prepared,
and published by the Editorial Board. The readers’ forums
carry writings submitted by the readers, and the articles are
published after the Editorial Board reviews and approves. All
articles must be written so they can be readily understood by
the readers from diverse research fields and technological
backgrounds. The explanations of the article types are as
follows.

(D Research papers

A research paper rationally describes the concept and the
design of R&D (this is called the scenario), whose objective
is to utilize the research results in society, as well as the
processes and the research results, based on the author’s
experiences and analyses of the R&D that was actually
conducted. Although the paper requires the author’s
originality for its scenario and the selection and integration
of elemental technologies, whether the research result has
been (or is being) already implemented in society at that
time is not a requirement for the submission. The submitted
manuscript is reviewed by several reviewers, and the
reviewers will recommend whether the manuscript should
be accepted, revised, or declined. The author completes
the final draft based on the discussions with the reviewers.
Views may be exchanged between the reviewers and authors
through direct contact (including telephone conversations,
e-mails, and others), if the Editorial Board considers such
exchange necessary.

(2) Reports

A report describes a development example of technology
which has practical value as well as an example of new
technology which has been put to practical use. It contains
1) the aim, 2) the process of development (the course to
the goal), and 3) the outcomes. The submitted manuscript
is checked by the Editorial Board. The authors will be
contacted if corrections or revisions are necessary, and
the authors complete the final draft based on the Board
members’ comments.

(3 Commentaries

Commentaries describe the thoughts, statements, or trends
and analyses on how to utilize or spread the results of R&D
to society. Although the originality of the statements is
not required, the commentaries should not be the same or
similar to any articles published in the past. The submitted
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manuscripts will be checked by the Editorial Board. The
authors will be contacted if corrections or revisions are
necessary, and the authors complete the final draft based on
the Board members’ comments.

(4 Roundtable talks

Roundtable talks are articles of the discussions or interviews
that are organized by the Editorial Board. The manuscripts
are written from the transcripts of statements and discussions
of the roundtable participants. Supplementary comments
may be added after the roundtable talks, if necessary.

(® Readers’ forums

The readers’ forums include the readers’ comments or
thoughts on the articles published in Synthesiology, or
articles containing information useful to the readers in line
with the intent of the journal. The forum articles may be
in free format, with 1,200 Japanese characters or less. The
Editorial Board will decide whether the articles will be
published.

2 Qualification of contributors

There are no limitations regarding author affiliation or
discipline as long as the content of the submitted article
meets the editorial policy of Synthesiology, except authorship
should be clearly stated. (It should be clearly stated that all
authors have made essential contributions to the paper.)

3 Manuscripts

3.1 General

3.1.1 Articles may be submitted in Japanese or English.
Accepted articles will be published in Synthesiology (ISSN
1882-6229) in the language they were submitted. All articles
will also be published in Synthesiology - English edition
(ISSN 1883-0978). The English edition will be distributed
throughout the world approximately four months after the
original Synthesiology issue is published. Articles written
in English will be published in English in both the original
Synthesiology as well as the English edition. Authors who
write articles for Synthesiology in Japanese will be asked to
provide English translations for the English edition of the
journal within 2 months after the original edition is published.
3.1.2 Research papers should comply with the structure and
format stated below, and reports and commentaries should
also comply with the same structure and format except
subtitles and abstracts are unnecessary.

3.1.3 Research papers should only be original papers (hnew
literary work).

3.1.4 Research papers should comply with various guidelines
of research ethics.

3.2 Structure

3.2.1 The manuscript should include a title (including
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subtitle), abstract, the name(s) of author(s), institution/
contact, main text, and keywords (about 5 words).

3.2.2 Title, abstract, name of author(s), keywords, and
institution/contact shall be provided in Japanese and English.
3.2.3 The manuscript shall be prepared using word processors
or similar devices, and printed on A4-size portrait (vertical)
sheets of paper. The length of the manuscript shall be, about 6
printed pages including figures, tables, and photographs.

3.2.4 Research papers, reports, and commentaries shall have
front covers and the category of the articles (research paper,
report, or commentary) shall be stated clearly on the cover
sheets.

3.2.5 The title should be about 10-20 Japanese characters (5-
10 English words), and readily understandable for a diverse
readership background. Research papers shall have subtitles
of about 15-25 Japanese characters (7-15 English words) to
help recognition by specialists.

3.2.6 The abstract should include the thoughts behind the
integration of technological elements and the reason for their
selection as well as the scenario for utilizing the research
results in society.

3.2.7 The abstract should be 300 Japanese characters or less
(125 English words). The Japanese abstract may be omitted
in the English edition.

3.2.8 The main text should be about 9,000 Japanese
characters (3,400 English words).

3.2.9 The article submitted should be accompanied by
profiles of all authors, of about 200 Japanese characters (75
English words) for each author. The essential contribution
of each author to the paper should also be included. Confirm
that all persons who have made essential contributions to the
paper are included.

3.2.10 Discussion with reviewers regarding the research
paper content shall be done openly, and the Editorial Board
will edit the highlights of the review process to about 3,000
Japanese characters (1,200 English words) or a maximum
of 2 pages with the names of the reviewers disclosed. The
edited discussion will be attached to the main body of the
paper as part of the article. Regarding the reports and the
commentaries, discussion with the Editorial Board members
will be opened at the Board’s discretion. In this case,
the Editorial Board will edit the discussion to about 800
Japanese characters (less than half a page) with the names of
the Board members disclosed.

3.2.11 If there are reprinted figures, graphs or citations
from other papers, prior permission for citation must be
obtained and should be clearly stated in the paper, and the
sources should be listed in the reference list. A copy of the
permission should be sent to the Publishing Secretariat. All
verbatim quotations should be placed in quotation marks or
marked clearly within the paper.

3.3 Format

3.3.1 The headings for chapters should be 1, 2, 3..., for
subchapters, 1.1, 1.2, 1.3..., for sections, 1.1.1, 1.1.2, 1.1.3,
for subsections, 1.1.1.1,1.1.1.2,1.1.1.3.

3.3.2 The chapters, subchapters, and sections should be
enumerated. There should be one line space before each
paragraph.
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3.3.3 Figures, tables, and photographs should be enumerated.
They should each have a title and an explanation (about 20-
40 Japanese characters or 10-20 English words), and their
positions in the text should be clearly indicated.
3.3.4 For figures, image files (resolution 350 dpi or higher)
should be submitted. In principle, the final print will be in
black and white.
3.3.5 For photographs, image files (resolution 350 dpi or
higher) should be submitted. In principle, the final print will
be in black and white.
3.3.6 References should be listed in order of citation in the
main text.
Journal — [No.] Author(s): Title of article, Title of
journal (italic), Volume(lssue), Starting page—-Ending
page (Year of publication).
Book — [No.] Author(s): Title of book (italic), Starting
page—Ending page, Publisher, Place of Publication
(ear of publication).
Website — [No.] Author(s) name (updating year):
Title of web page, Name of website (may be omitted
If the name of the website is the same as that of the
author(s)), URL, Access date.

4 Submission
One printed copy or electronic file (Word file) of manuscript
with a checklist attached should be submitted to the
following address:
Synthesiology Editorial Board
c/o Public Relations Information Office, Planning
Headquarters, National Institute of Advanced Industrial
Science and Technology(AIST)
Tsukuba Central 1, 1-1-1 Umezono, Tsukuba 305-8560
E-mail: synthesiology-ml@aist.go.jp
The submitted article will not be returned.

5 Proofreading

Proofreading by author(s) of articles after typesetting is
complete will be done once. In principle, only correction of
printing errors is allowed in the proofreading stage.

6 Responsibility
The author(s) will be solely responsible for the content of the
contributed article.

7 Copyright

The copyright of the articles published in “Synthesiology”
and “Synthesiology English edition” shall belong to the
National Institute of Advanced Industrial Science and
Technology(AIST).

Inquiries:
Synthesiology Editorial Board
c/o Public Relations Information Office, Planning
Headquarters, National Institute of Advanced Industrial
Science and Technology(AIST)
Tel: +81-29-862-6217 Fax: +81-29-862-6212
E-mail: synthesiology-ml@aist.go.jp
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Aim of Synthesiology
—Utilizing the fruits of research for social prosperity—

There is a wide gap between scientific achievement and its utilization by society. The history of
modern science is replete with results that have taken life-times to reach fruition. This disparity has
been called the valley of death, or the nightmare stage. Bridging this difference requires scientists
and engineers who understand the potential value to society of their achievements. Despite many
previous attempts, a systematic dissemination of the links between scientific achievement and
social wealth has not yet been realized.

The unique aim of the journal Synthesiology is its focus on the utilization of knowledge for the
creation of social wealth, as distinct from the accumulated facts on which that wealth is engendered.
Each published paper identifies and integrates component technologies that create value to society.
The methods employed and the steps taken toward implementation are also presented.
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Research papers

Establishing reliability in vibration measurement and its international equivalency

—Development of national metrology standards for vibration,

acceleration, shock measurement and progress on international comparisons—
T. Usuba, A. Oota, H. Nozato and W. KokuyAMA

High performance thermoelectrics for power generation using earth-abundant and low toxicity elements
—Toward developing an innovative waste heat recovery system—
M. OHTA

Report

Challenges to the development of the world’s first nondestructive inspection system

—Development of an inspection system with laser ultrasound and a cold cathode X-ray source—
B. WaNG, J. TakaTsuBo, N. Sarro, X. Liu and S. Suzuki

Article
Toward overcoming neurodegenerative disease by the circadian molecular clock study
—My 30 year history in a national institute—

N. IsHIDA

Editorial policy

Instructions for authors
Aim of Synthesiology

AIST11-A00004-25 Published by AIST

ASO[OISAIUAG

®
)
2
Q

oM

SIHDbEE



	10巻2号表紙
	10巻2号A論文のポイント
	10巻2号B目次
	10巻2号C臼田氏
	10巻2号D太田氏
	10巻2号E王氏
	10巻2号F石田氏
	10巻2号V編集方針
	10巻2号W投稿規定
	10巻2号X英語 編集方針
	10巻2号Y英語 投稿規定
	10巻2号Z編集後記趣旨
	10巻2号裏紙



