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Development of high efficiency flexible solar cells

— Management of “Flexible Solar Cell Substrates Consortium” and its achievements —

Atsushi MASUDA

Elemental technological challenges required for the development of flexible solar cells have been clarified and a consortium system
to solve the problems has been established based on industry-academia-government collaboration. The technology to form texture on
polymer substrates indispensable for high efficiency has been developed, and we have succeeded in preparation of thin-film silicon solar
cells on polymer substrates whose efficiency is comparable with that of cells prepared on glass substrates. The stage has already moved
from research within the consortium to practical realization research in individual enterprises. Establishment process, management policy,

patent strategy and training of young researchers of the consortium are described in this paper.

Keywords : Flexible thin-film solar cells, consortium study, polymer substrates, texture, training of young researchers
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Safety assessment of high-level nuclear waste disposal in Japan
from the standpoint of geology

— Methodology of long-term forecast using geological history —
Takahiro YAMAMOTO

Concerning the geological disposal system of high-level nuclear waste, the term subject to safety assessment of the system after closure
is considered to exceed several hundred thousand years. We are faced with the major issues of how to guarantee such long-term safety
and on what kind of criteria the system should be regulated. Because the Japanese islands lie in the mobile belt where earthquakes and
volcanic activities often occur, a variety of geological issues required for the safety assessment have to be taken into consideration. In this
paper, issues are extracted from a series of facts or scenario where incidents occur one after another provoked by one incident, and one
such example is given of analysis results of the eruption history of volcanic activities. A methodology for long-term forecast addressing the

causes of geological phenomena is also presented.

Keywords : High-level nuclear waste, geological disposal, seismicity, volcanism, long-term forecasting
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Improvement of reliability in pressure measurements
and international mutual recognition

— Incorporation of industrial digital pressure gauges to the national metrology system —
Tokihiko KoBATA*, Momoko Koima and Hiroaki KAJIKAWA

Reliable pressure measurements provide the basis for all activities in society and industry, and every country shows considerable interest
in them in international trade. Recently, characteristics of industrial digital pressure gauges and the short- and long-term stabilities as well
as the stability under environmental change and during transportation have been improved remarkably. AIST focused its attention on the
technological advancement, and, after evaluating the characteristics of digital pressure gauges in detail, incorporated them to some phases
in the metrology system, which are the upgrading of national pressure standards, the international comparisons of the standards and the
domestic traceability system. Consequently, the reliability of pressure measurements in industrial fields has been secured through an
efficient process, and the international mutual recognition has been promoted by carrying out many international comparisons.

Keywords : Pressure standard, digital pressure gauge, calibration, international comparison, metrological traceability
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Efficient production of active form of vitamin D; by microbial conversion

— Comprehensive approach from the molecular to the cellular level —

Yoshiaki YASUTAKE and Tomohiro TAMURA*

Conversion processes of organic compounds using biocatalyst generally have high regio- and stereo-selectivity, and are becoming increasingly
important for efficient production of chemicals. In addition, biocatalysis is less hazardous, less polluting and less energy-consuming than the
conventional chemical method. We report the highly efficient bioconversion system using actinomycete Rhodococcus erythropolis to produce
active form of vitamin D; currently used as a pharmaceutical. The improvement of performance of the enzyme used for the bioconversion
has been achieved by the combination of evolutionary engineering and structure-based methods. Accordingly, the practical production
efficiency of active form of vitamin D, has been substantially increased. In addition, we have succeeded in significant improvement of cellular

permeability of vitamin D; by using nisin-treated cells, and have developed a new platform for vitamin D; hydroxylation process.

Keywords : Cytochrome P450, vitamin D;, bioconversion, nisin, structural biology, protein engineering
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P450 13K BRAL PO @ 1 ACH IR ZAT 9 7212 2 D &1
PLETHY, BEFEMHTHL Ny 7 A= F =% 0%
JBET v RARICMADLEN DL, TITIE SFE
F75 P450 OT v AR LTHAHBMICHW O Tw 5T
WOFTLY I THRL By 7 A8— =8 87 B % F)
HL7zo ZORE. ZOBEFE S VD3 H 5 25(0H) VD3,
B LU 25(0H)VD3 2* 5 10,25(0H), VD3 ~D B fig DAk
AL B & MBI il 5% S L SO TR o7 1a
(OH)VD3 B EN vz s, ZofEIFLT VD3
D 25 PR FR IRUNIKBILL . T 25(0H)VD3 1%
LTI RFEDRBALZAT) S 3 olze Tan A
O 26 PR LAED S, SRS RIETT TR
autotrophica M2 X 5 VD3 ZHEFICHEBEN LD &
—FHL7z0 RIEIETD P50 BER AT O AN % FERE
IHoTWBHRTHLEWE L, €Y I D KIRILIESR

(vitamin Dy hydroxylase (Vdh)) &#AF1)720 LUF.
Zo P450 [EFE% Vdh LEET 2 &I2T 5,
3.3 R FIRZERV AR

WIZ. R. erythropolis ® ¥ z Mg % VT VD3 @
KA 24T ) A E RO 24T 572, Vdh Ok
FHTIE VD3 KBELGE PRI & THIEL, MShDL Ry
A= F =5 TR BEE L LN D 72,
ZIT PUEWEFAAN TR Ao TRBFH LS
NLFER AR5 —|2, Vdh BIX U R. erythropolis H13k
DURY I ANR— F =R (7oL FF IV BIV
TV ¥ UEICHER) 23— F32 3MOBIET A
AL+ R. erythropolis I TI NS &2 ILFEHSE, By
[ZVD3 ZiRMLT VD3 O AR Z T o720 fHH R
erythropolis fila % V723556120 3R VD3 234
ENDI LR LIz PO NOET A RDIFER
ATHITENTEL/ =S =i, LT LDHZD P450 254K
kKAWL Ty TNV DH7 80 THhHER
ROV EDHEINTWSE T, Tz oMk
L XV RN BRED LS 2% =R X5 TEFE
ERNEPFELLEREINDLDEEZLNT WS, £2T
RIEF, Lo BHNry -1l FSERBmES
RO HBERFEZIALTERT AT 21T, ERH0HH
S\ VD3 AREBALIEEZ /R § L By 7 28— M — 2%
L7z EDHKR, Acinetobacter H¥® AciB, AciC &\
98 237 H Vdh 1 L TR S MHEED W= | —T
Holzo
34 BEFEURNDELDTOO7ZJO-F

—VEMAEY TR E VI D DI, H DI A4
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FICERRE L . FRRMN RS EAT D S EIFRL L 72l fi
Tdh b, LU, P autotrophica H3E K% +3EHZ VD3
GRS RWo, Vdh i3 VD3 2 KEILLACH§ 572
DITHEALL 72 (FREL7:) BERTIIBwEEIOLN L, H
F. BB 2B K O VD3 KERLIE . TS0
HOAEEBIIE G35 59 RN EREZ D P450 Oif
LD %K, L7225 TC Vdh @ VD3 KERILIE
PhidEERE LTt snTB o3, 22 mEsd
BIENREZAIEEZ DN D,

MFRLURTLIODERBGAZIT I Y6, &8RS
TOOTTU—FBH Db, —DlF. F 8T EONARKEE
IEATL . ZTOMEEHICEOWTERZEATLH
RUEEIE (rational design) T 5o MEEHEREMNIBIASHHfE T
DG EVNTRD BFETHE—FH T § 3T EONAR
Wi I Z I D IRT A= I D OIRARMERTH B7-20, KEIZ
T3 BRIRIL LR L ORI HAL MBI BIAR DS 2 D
%\, ) —DODT TU—FIk, FUTLEREEALT:
BIZTERIAT ) —%ERL, MRkoln ELA Rk
BRI == 7L TFT Tu—FThb, ZHbb
X IA47 7)) —DEREENSLTRTET v &4 LTHRGET
BTN BTz ORKELF I LBL 2D~ T G
PETEEICER S, Feh Eh 7 55551 0 & b 3 OB RE
) IS E BN A R ST HEME DS D %0 474
WRTIE. ChSs o7 7u—F2EL 00 RETS
e MO FEERNCTRHEROY R 21772 (K 2),
FERINC, AL T B LIRS WA RS A O
H OB BNT, ENEFNOFEOEN 5NN,
HHAGERMEE AT LRI L7,
3.4.1 BFROEEMEL

VD3 KBRALIE A L) L L7228 K 1E, 70854
BRIZEDBA7) —=2 70, s ELz20—20
ERPFIZMARDEDLZ LI LTI SN2 K HIG
A L L7z 4 EAEEMK (Vdh-K1) &, B AR Vdh (Vdh-
WT) &HERLT 25 MKBRALIE 2 12 f5. 1A KER{L
WD 25 B, ZNZENIMELTWAZ EP R I N
OIS, PRGN 12, 2D 4 AT OERIT TN T
AL S HENZZGINALE L TBY, X)) hkiE
rational design ICL->TRBTZ EIZREETH 5, Vdh-K1
OPAHE, BEEERICE S bWl L T O A K
RiZAEPENIARERE o720 —H VARSI 21T
LT, BREINOLOERPRERGEWN LA AL
DN EWEETHILENTE, Vdh-WT & Vdh-K1 DRIz
IR E RS2 LB S, 2R AHFDOHL 3 AP
ZOMEEAEFREEIDIIRERTH 72 Thb
H Vdh OTF I FiL, RER SR T v O ERE ORI
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3 A EEALTIZ AL, TS EEsE) ) B o0
v 74 A= a3~ (open form & closed form) O -7z
Mo ETHRRICA 572 (1M3), PA50 1IEHKRRICE
WC, IR ED ORGSR ARD B VIZSETIE R WED
R IRIIDDDEEEHETHY, R VEEERF R Z R
FHED L UL TBIS SN FEE AT X B
ZALOF R ENE, HAFICBW Tz 28RBS WE I

Koz, TG P450 230 T B D28 Tl s
BWIGT AN ZZALGDPE NG ZOWRIZEST,
VD3 K ERALAR A FE R % 2 L <A L€ 5N B REEAS
HENTz L LRSS %R 5 IO E B EDREIC
X0, BEROMRET v 77219 Tld VD3 KERbR A e %)=
DOKIEZ EIZIEE STV,
342 BREIRLETEICHETD

P autotrophica \Z X AR VD3 AEREIZB VTR, #
10 % DEIE T 26 A FHKERAL S 7B PO EY A3
Ub, THIZHLNICEROLERRICHEIHY, &
DREFEIC VD3 Z ik 2R 2 E T 20, R G R
7y MNTORBEOR G2 MTET 2 LErHH LR
bz, 22T MEEERISIED WIIRER G Ry v b
DEFEEA AT ) 720, Vdh & VD3 OHE A RS i 8 ff
Mraildrzo VAh-WT I3 ZEE K5 & BAPEAMR S, AREH
SRR ERDZENTE R o72h, — I CTEGEAR
& Vdh-K11& VD3 DB ERDRE THIS LIS L.
BEEVPEDEHIZ VD3 2k T 500 2ol THZ L
WTE (M4) . HEMGRT v VEBET LTI /B
BIDIH, VD3 D 24 fir 5 27 (i FE D BEALE T

BEFaRT Y ~
T70 E384
e ®E216 [ | °

BRI Vdh — °
(Vdh-WT) ® 56—
&
il /\LC/
[
1t )
a8 £H (VD3)
N
il
N R70 R384 \,4
3 * kooko: *
*\M216
=aEl Vdh Z2F — P
(Vdh-KT) Xiss  — N
Open form Closed from
(EEEHM) (EESHm)

3 P450 Vdh OFETE AL A =X A

—fEIZ P50 34 —7 UM L 7 O — X ORI H Y, I
O—ZHEL R LR TV B LRI EoTRITNAZERICEST
COMEHOFEMAKREBHL, ru—XHEEE 55 T ORK
WA, EIGTALASER SN
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BTIMRFRAICEHL, TNOICHLTT I/ Bk iE iR
2ATH) T L TRIBUS AT L7222 582k (188V) % HUf%
L72 9 Vdh-K1 + I88V » 5 EAEFAKIL, P autotrophica
WL B AEREHREBRICB VT BISIGIHED 1 %R
FT|TL. F7-HM 188V ZRADOY; &k, 26 fi/KEz
LRI BR R LLTICE TR T L7z, SO, 7k
& T I D W TIZW A DS, 58457 rational design T
7. EDOT I ERIEDED X % B RS EI UG % K
WEEONLO0%, WHNICHEETLIEIFETHEL
Vo L72A3oTC, BRABATLRES (73 BrikHk)
DIHE AR R IEITEE L, EE L 72T I RERIE I
LTIy aRBEIROEIEEZ LS 28T, B UGG Z
FEHTHERZRBOHTI LRI L7z ZOMFFEHR A
X0, 25(OH)VD3 DA pER R 2 &b 5 Z LI L. B
TEF LIS 72F5 D HNT V5,
3.5 #filazMIgss

Vdh % #2238 X% 72 R. erythropolis 12 &1 i %Y
VD3 2T BHIZHT72Y), EDRKEHIHEE 2L FEND
WPE DM E MR TH S, UL R. erythropolis 2
Y HDORETIE % L. P autotrophica \ZB\W T HEIEEDM
BB ENT W2, R, erythropolis \2B\WTIE, flfA
Vdh B EZ2 A B S TH, MIEAEER =L VD3 KERL
ROZEWRFRIHBIZRD SN HD—EDOEWRZHT
M sh s M, F72 P autotrophica Ti&. REENTO
TR Z W27 A R R TR BRI 7 S5ih AL A
&Nz Vdh-K1 (341 Z88) TH->Th. P autotrophica
BN ER 2T LB AEMERELENETNRVOT
Hbo THITHBENTREROMERIELSN TR VIR
MEERLTBY, RETH S VD3 O % i 2 H
IZZzoTwa el Sz, VD3 IFREEDAT T T
B O IR D BRI D TN Z D7D BIIE DI AEY

Asn181 Asn181

Lys180 Lys180
VD3 25(0H)VD3
Leul71 Leul71
Met86 lle235 Met86 11e235
Ala236 Ala236
Leu232 Leu387 Leu232 Leu387
Leus9 Thr240 Leus9 Thr240
888 propg7 1888 proog7

4 P450 Vdh 12X 5 EFREE L7258 B I35k A = A 4
VD3 (/) & 25(0H)VD3 (£5) dZFNENHNIiEL 72 Tl
FIHEETHIENTE, ZRICESTIHEME VD3 ~ 0 3t K
ALASREE 20 B0 JEEKEA TA PO HA S, RIS ZBRET
L0 DEMBERMOT IV BERE LT,
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ZHIZBVTIE, CD ZEHICHRIL . CD O BRI N
(2 VD3 2 WS TRREL I L3¢ TwWb, FEFBECin
vivo, In vitro 3£12, ¥EEHANO CD ORI L > T Vdh
@ VD3 KBALIETEZ RIS L35, LaL, 5T &0
KEW CD-VD3 G MBI Z & #5562 LId LW
L&z 5N, VD31x CD 2 i L 725 L0 1M
WANEADEZEZLNDH5, FEBEO VD3 Ml AHLD A A
BRI EAHTHS (M5), Z22TET, MHHLDIESY
I (P Y AR=F—) [2XoT VD3 8k ST
WATREMEZZE L, b VAR VRS VT LG
FREEEFEERB X O R, erythropolis 7/ 25 FIH L .
VD3 DOZEHEEF N L5 L)% TV AR—F —KED
T#EET OB RATz. LEL, BEZTICZDEI %
BIZFERBTIEIETE TV,
ZFITHEMERE L, MRS R EZ BT S

A

VD3/o07FA KUY
() Vb3

] =

~ I

2oOFFANIY

+
Sv\ il

L

il

il

[
o=

@ A

+

5 HINENE D W RE B OBk =

SEHEOIREOMNLIEE (A) TiZ. VD3 DA HKRILRINC I Z E#T
EBLEZOND, FA T VI XL LM (B) Tk, &
Z7aFFRAN) U EEDKS FRWEITAMHICBEI T& 5 X510k 5,

il

]

ﬂ?hodacoccus erythropolis #Eia
| VD3 —
o]
3
BF @) BFE) I 1200}
5
G, oH 8
JIUREYVETER JIUREYY P450 Q
(AciC) (AciB) (Vdh) 25(0H)VD3 S
T 800t
o
NADH NAD* 0
T — — «
NADH NAD* 5
\/ e LY UBCED ¥ 400f
EgnicA, &
(Nisin-Lipid Il pore) R -
=V
~—r 59 FHIRIPRA (SR T B

BRFE T, HREHESND. 0

) 1—ABiKFREER
(GDH)

yoaF+AMJY 1600

Z LT CD-VD3 BE Mz M N ORI IEHIZ%ED i
JHZEETERVPBE 2TV, FA Y20 HUEY
BIHH LM, 543 21& Lactococcus lactis HH 3k D
4TI VBN LRAPHENRTF R THY, EmiimmE L
THRTEINT WD, T4 Y ORI X sh
TBY., F7 725 EROBIZER 2-2.5 nm FEEO L
(pore) ZAU S, ML SFP & AR/ T
TH L THRIEEZ R s @R O T4 S VIR W
V%3R3 A5 R. erythropolis MMM & ik LT
BHRLIKWHEEZDSTWA, 20728, FA4 YV DO5
iz 52 e85, JLIIBRSIN 225 —) Tl
FaRE R ISR SNIBH Lo v ) 2 =— 27 IR 1ED
WTZemhiEe 2%, ZORBEOMILIL. HimbL7oL
FF T 2R PA50 0 7 w8 7 i s s g, B
FEORRBEI Sy 7 SN S LTHATE S, 2
DfLE#H->T CD R VD3 2B MICHEICHAN T2 8
BTEDLNEI DR FEBRNITTRD72DI2, F4 2 L
it L7 ISR Ly ke b5ty - v ra TR A M) &
(Green Chemi-luminescence CD) #iRMIL. ZOMiiE
WY AR E TRz ZOKER, FAV L DRE, BLO
QLB L ARAE LRI A S D38 6L AV s e b, 4L
H3CD Ol BEE L THHWEETH DI L2 L 720
WA, FEBTFA VPR 7 % v VD3 K ERAL
S DFEHRZ SEIERFMHTTITo72IAh, AV
QLB L 7= AR AR B o A Ml &R 2 0 MR NICAT
1 B B IAE L ORBRILRED LA T Z e 2 /ML
720 E512, KIERIC NADH BAERZERTHZE, £
LCHBNICEZE R L Ry 7 28— b F—%2 5B &8 THL
CEDEETHLEN) WL ", NADH F4E
RNV a—ABKFEREF (GDH) v, TR
PEDFNL Ky 72 A=~ —& LT Acinetobacter D

-Nisin +Nisin

6 F4 ¥ VUPEETF 572 R. erythropolis #IC & %KL VD3 45t DBk 21X
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AciB. AciC #53 S& CTHA R Vdh % FIH L7z BOs%
AL (K 6). ZOREHWTHL ¥ VLFMFLD VD3
KRB ARG Lo ZOfEH. 4 2 LBl
(EqEiE SR U RN (T YN 2 0 B T Y ()
CEDHERENTZ, EHIT, FA T VIR E 16 BER O
POBZ 1A ZNVELTHDELIEZITH) & 1HITED
VD3 ORBEALFIZRA 90 %EL F T EL (F4 5k
QLRI CTIE 50 % Adiii) . F72 4 A 7 VIS D VD3
KEEALARRI R, A S R LAY 6 R <
B ERRMLEY, ZoFA Y v 2 LS
Fld, FHEHT VD3 & 90 % Z#3 5 2 LASURETH D,
VD3 KBILR DA R 2 H L L3/, 512,
FA L BSOS E LNy 7 7 =R E T 50
THREWTORISEIZR B VR 27 TEDITD
Mz B L R CTE 20T, BREOKWIET % Hwv
TR L CAENEE LIF B EICBWTAHM AT
BETHEHEEZONS, BN % P autotrophica \ZJX
W2 ZEATTEIUL, G TERIEE R VAh-K] % i KBS
LT ERE R REIC D 2 E 2 5N 5,

4 SEORMEFE

COMFERIFE L. [ PER VD3 o A4 pE & AR A ¥
LoTRIFEMIATH) LR HIBL, LD DUBAEMECE
WTENE STV IR BIR R L 2283 DR 2 Te ik
Ly #h3 - IAMIBOWTEN IV ENL LR ROMEL
HIELTITo70 COWNRIZBWTHES SN2 F A4 VL
M#4T o7z R. erythropolis MNEIC X 2231, BIAESE
BRI 2 THEL I T WD P autotrophica (2 X 5% %
BB R I AERENELEIL WL b, BT
iE, LRy Z A= F—& P450 MOETZEDE 545
BFALDUFETH AW 2T > TV b WS L 7RG T
RIEEFRIE, RSN IR OMBEL KT LTy
B2, MHEOREWZZOFEIITEEZIEESELRD
WEENDLELEZEZONDNETH S, PAS0 IZBIFAE L
FERROWM R ER L, PR RO RIF A FE R
TRV WG SN TEY P, EREROM LA
EORBEHNRET v T 10 % b Z L3S TX
Bo —Ji FATV VB X AHILOTEEE CD % #lA
EOE 7Y RN L, BUKYEO S HEE TR R
CD & ¥ TELTHAZ DR EOEHRICE
WOLREHD W RETH B0 — M, PRIEMEW B OM A
WEBIIRAFLEHTLIENLTHEHLL 20koH%
IR LTE WA EA S 2 DEH 2T 5. 5.
MO AWM ERRIZBNT, 4 BIUCD OF
HEFHI LTV E2WEZZ TS,
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WEMFTEIL, AV ¥ % v R ASAE RS A PR (B
HARSA a4 77 —<thlatt) Lok
V. F72NEDO 7u¥ =7 b [ AMHREE TG L7z 5
BUEILREN ] OO REEDOF K- 2% T
Thbilz, ZITHEEER LIV,
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HEERE
TR R RTT LLdE)

2004 4L i K22 QS e B A A SE R
BITIARE 1o bkl R R AE BB IF 7E R
PEEEEHENIE H 2T 2005 4F 4 A XD E
ERMAREWIEHT T/ 27 7 7 b — W 5EEE M
WFZEH. 2010 4F 4 H& b, AW 7 ot 2%
BMIEZE Ho it (Bl o BIE, ZOmLT
RLH L 72 VD3 K RALBCIEA Dfl, Br Btk
WL o> A B 3 R0 [ 0 0 W 1% 3 5 1 T i
5 87 M OREIERR AR AT & SR RRALIZ I 22 221D LA T
o ZORLTIE, BAEWEREED & 28 AR OREE R
JeB LORRREMAT, HRABLZZ YL 72,

HE Bl (7285 L305)

1993 4F il B R E PR W TR AR LA R L BUs
To HEATHR BRI ZE B & R C IS R B
WIERELT1994 E XYV v 2 AT 5 7 A4k
TR TR & AR PN TR AR 7, 2000
AR T3 b b i 8 T3 R mr e i (BliE 3%
FM R A REZERT) AT, 2002 4E b i K%
KB B2 O e R BB R AT 2011 45 0 3E
MRAIEIE T AR 7 O & AW IE 30 M 85 T 56
TRV —T Ko il K5 KFEb RS bk B# %, it
(BE5) o BUE. TRy hA)EBOSRIN % £ B I & ) iE 2 56
BT 7+ —2DREETRoTWAh, TOMXTIL, VD3 KM%
(LIS E I BV B FE T L IR & T o720

BEREEDER

EW1 2FNEIXT S

A b (P Fd  FEEBMTREAITEIT S A F A1 JOVIFFEERIM)
AR E LT BN SRAHR SN CwhnE BnEd,

72v INFTOTEOMERL A MO BRI L EIELIIREN TV AN

7280, O X5 TEDRED LMD T v 7% 2 X MEIRAST fE

2% o 7D 05wl 7 Ik SR T3

% (22 #e5t, I Hid)

T2V USRICHE T 23 2 2o~ ERivw e LE L
720 LarL CORSRIBBUEEEESNTHLEINTHY, D
WEHME Lo TBY ¥, ToTEERFREFED HARMTEHRIZ VD25
DOBFIRTHIENTEEEA BIRT TR TS S HEH TOBRL -
BIEZITWE L7,

Eme BENZEERZORTR
AT (P FIEK)

R ICH AR oh T, ShETOTETIE. MEMOLH
JHPE L RO SR E DR Z EASHE L LTI O TOE T
BRI 2 R AR I N T 720, EOBIEASE ORI 2
OPBIRES D EDNWEETS, 722 213 AR L7 5%
a2 flioTERT 200, MAEWZ SR SEWSEIT) O
HEE, BAKI R APE iR DI PLFEL L LT T S,

% (Ze Fe5t, I i)

ki 1 THIBART2 XIS, BUEDTHTER VD3 AR B 2 af
A TH 5720, EHEEEZ W EBISOW TR 5 2 & AR
HCThH DI LR T TRNETFIUTTENT T, BT E B HIPTOMBIE:
EREBLEL
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Em3 EREICBIIDSERDEE
B R 82 B AT e == v 94 777/ ad—f
ZEHBIM)

COWFRICEST FEFIA R B R EH R L7t H D
35 (4. 5HORBESE] 12BWT B EEDSSRLE=AL
ZHETEEINTOT T, S5RIMRDSLELDIZED L) 72 H
HIZEBDTLEI 2P E72 SHICHELT ZoffEIZHA~ /71
NAF 77— (BR) LOIFAMEEN) 2L TTH, EEREOEFOA
BN DN AERATETWSLO), BHEEIIT ISR 5585
DRELRDOTLEID THONY TR o TWASDAE(RIENH R
DTLEIDe FNUIMNIBREREDHLDOTLZS, FERLTW 7221
L&, WEROAERT DS % & W E T,

[ (2t 65, HIA B

ZOWZERRS IR, BEICFE AL ST % P autotrophica % 721
BARED R S HICHM SN RN R DIIL X L W) THIATT,
AL T2 B SOV IO (R OW R, BIOEWEOZ TS
FoTZEDAEFEMRIREL M ELEL, L L, BREEATLIET
TGS L L7 BE R OB KT LB Y. MBI K EICE R
BRLIENTERVEVHIEDHASHII R >TWET, 22T iR
DOLEEWZMIF LT TIHMNR S0 572007538 LT P450 1265
BT RZEONHRALS L ESZLE ZTBY, Vdh & AciB. C DRIZBW
TURT L4 5 LR L THE T, ETENRORELAER
ENBIET IO ENFRLEILITHI LI LD REICRD EE X
SNFET, —J. b DBIE L7 R erythropolis 12 & 5 Utk % 4
FECHV 2 A OREEL, A ERROMBETIEZRL L AMIBEM
HEWERCBHIEEEZONFE T, AETIEIIE FRLZEKE W
TBY., B MW XD ERIIIT->TBY A, HiIHTARORM
FARETL, POMBZAMEMC XL EERE D 512, Za
REBZIILOETHEMTHEIDVLIENLNFETL, F20LH%T
T N BAT B2 DOBRMILE VI L) 3, IHTER VD3 oili
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Synthesiology Message

MESSAGES FROM THE EDITORIAL BOARD

There has been a wide gap between science and society. The last three hundred years of
the history of modern science indicates to us that many research results disappeared or
took a long time to become useful to society. Due to the difficulties of bridging this gap,
it has been recently called the valley of death or the nightmare stage ™"." Rather than
passively waiting, therefore, researchers and engineers who understand the potential of the
research should be active.

To bridge the gap, technology integration ¢ 77¢ 7 #esic Research =Note ) ¢ goientific findings for
utilizing them in society, in addition to analytical research, has been one of the wheels
of progress ¢/ fesearh =N - Traditional journals, have been collecting much analytical
gype knowledge that is factual knowledge and establishing many scientific disciplines e
Ipe I Basic Research=Note ) * Tachnology integration research activities, on the other hand, have
been kept as personal know-how. They have not been formalized as universal knowledge
of what ought to be done.

As there must be common theories, principles, and practices in the methodologies of tech-
nology integration, we regard it as basic research. This is the reason why we have decided
to publish “Synthesiology”, a new academic journal. Synthesiology is a coined word com-
bining “synthesis” and “ology”. Synthesis which has its origin in Greek means integra-
tion. Ology is a suffix attached to scientific disciplines.

Each paper in this journal will present scenarios selected for their societal value, identify
elemental knowledge and/or technologies to be integrated, and describe the procedures
and processes to achieve this goal. Through the publishing of papers in this journal, re-
searchers and engineers can enhance the transformation of scientific outputs into the soci-
etal prosperity and make technical contributions to sustainable development. Efforts such
as this will serve to increase the significance of research activities to society.

We look forward to your active contributions of papers on technology integration to the
journal.

“Synthesiology” Editorial Board
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Message

Note1 The period was named “nightmare stage” by Hiroyuki Yoshikawa, President of AIST, and historical
scientist Joseph Hatvany. The “valley of death” was by Vernon Ehlers in 1998 when he was Vice
Chairman of US Congress, Science and Technology Committee. Lewis Branscomb, Professor emeritus of
Harvard University, called this gap as “Darwinian sea” where natural selection takes place.

Note 2 Type 2 Basic Research
This is a research type where various known and new knowledge is combined and integrated in order to
achieve the specific goal that has social value. It also includes research activities that develop common
theories or principles in technology integration.

Note 3 Full Research
This is a research type where the theme is placed within the scenario toward the future society, and where
framework is developed in which researchers from wide range of research fields can participate in studying
actual issues. This research is done continuously and concurrently from Type I Basic Research ™™ to
Product Realization Research ™, centered by Type 2 Basic Research 2.

Note 4  Type I Basic Research
This is an analytical research type where unknown phenomena are analyzed, by observation,
experimentation, and theoretical calculation, to establish universal principles and theories.

Note 5 Product Realization Research
This is a research where the results and knowledge from Type I Basic Research and Type 2 Basic Research
are applied to embody use of a new technology in the society.

Edited by Synthesiology Editorial Board
Published by National Institute of Advanced Industrial Science and Technology (AIST)
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Synthesiology Editorial Policy

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 (Item 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 .

Synthesiology Vol.4 No.4 (2011)
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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

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

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

technology(ies) technology(ies) was/were selected. technology(ies) is rationally described.
Relationship and Describe how the selected elemental technologies are related to Mutual relationship and integration of
integration of elemental | each other, and how the research goal was achieved by composing | elemental technologies are rationally
technologies and integrating the elements, with “scientific words” . 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 contributions

Research papers or editorials and manuscripts to
the “Readers’ Forum” should be submitted to the
Editorial Board. After receiving the manuscript, if
the editorial board judges it necessary, the reviewers
may give an interview to the author(s) in person or by
phone to clarify points in addition to the exchange of
the reviewers’reports.

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 editorials
should also comply with the same structure and
format except subtitles and abstracts are unnecessary.
Manuscripts for “Readers’ Forum” shall be comments
on or impressions of articles in Synthesiology, or
beneficial information for the readers, and should be
written in a free style of no more than 1,200 words.
Editorials and manuscripts for “Readers’ Forum”
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will be reviewed by the Editorial Board prior to being
approved for publication.

3.1.3 Research papers should only be original papers
(new 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
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 and editorials shall have front
covers and the category of the articles (research
paper or editorial) 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.
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3.2.10 Discussion with reviewers regarding the
research paper content shall be done openly with
names of reviewers disclosed, 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. The edited discussion will be
attached to the main body of the paper as
part of the article.
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.
3.3.2 The text should be in formal style. The chapters,
subchapters, and sections should be enumerated.
There should be one line space before each
paragraph.
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, clear originals that can be used for
printing or image files (resolution 350 dpi or higher)
should be submitted. In principle, the final print will
be 15 cm x 15 cm or smaller, in black and white.
3.3.5 For photographs, clear prints (color accepted)
or image files should be submitted. Image files
should specify file types: tiff, jpeg, pdf, etc. explicitly
(resolution 350 dpi or higher) . In principle, the final
print will be 7.2 cm x 7.2 cm or smaller, 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

Synthesiology Vol.4 No.4 (2011)

of journal (italic), Volume(Issue), Starting page-
Ending page (Year of publication).

Book — [No.] Author(s): Title of book (italic),
Starting page-Ending page, Publisher, Place of
Publication (Year of publication).

4 Submission
One printed copy or electronic file of manuscript
with a checklist attached should be submitted to the
following address:
Synthesiology Editorial Board
c/o Website and Publication Office, Public Relations
Department, National Institute of Advanced
Industrial Science and Technology(AIST)
Tsukuba Central 2 , 1-1-1 Umezono, Tsukuba
305-8568
E-mail: synthesiology@m.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 are 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 Website and Publication Office, Public Relations
Department, National Institute of Advanced
Industrial Science and Technology(AIST)
Tel: +81-29-862-6217 Fax: +81-29-862-6212
E-mail: synthesiology@m.aist.go.jp
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Messages from the editorial board

Research papers
Development of high efficiency flexible solar cells

-Management of “Flexible Solar Cell Substrates Consortium” and its achievements-
A .MAsupA

Safety assessment of high-level nuclear waste disposal in Japan from the standpoint of geology
-Methodology of long-term forecast using geological history-
T.Y AMAMOTO

Improvement of reliability in pressure measurements and international mutual recognition
-Incorporation of industrial digital pressure gauges to the national metrology system-
T.KoBaTa, M.Konma and H. KAnikAwA

Efficient production of active form of vitamin D3 by microbial conversion
-Comprehensive approach from the molecular to the cellular level-
Y.YasuTakk and T.TAMURA

Round-table talks
Systems and synthesiology
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