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1 BESHE RN 7 BB D- B -Asp BB DR

Rapid analysis of D-B-aspartyl residues in peptides
by mass spectrometry

OfEAFEE" . =" BIFLT’
(HRE R T FRERET, * B BiERT)
oNorihiko Fuiii', Yuzo Yamazaki? and Noriko Fujii’
("Research Reactor Institute, Kyoto Univ.,, 2Shimadzu Corporation)

(B#] #o0BHiE LBOT I/ BREOCHTHRENTEY, DERETEZ LAV EEL
SRTELMN, WEDT I/ BBEELGs VA7 ER B4 OB TRASN TE R, FhEEem
EMERBIZ B 5 7 /8y BPICTRE L, #HC Asp BEORM(L (B 1L, DKL) REBMisah
TD, BIE. MFRETTo TS Asp BEDRIMEKOSIT HIEILZ L0 B SRR L)~
TF AL T, SR L USEL, REET 5, B-Asp ONIIERTF FET Fe U BELTS
HRL e AN EMET D, E6IZD-Asp DHITIIRTF FENKBML, PFRAF La<w—{LLT
W7 mv b7 4 — D= ERILIC L D DL A BT 5, SR bOSHHERERTRH S
BIER I IERRAR 2D B, T 2 AR T MALDI-TOR-MS % V2848 0 Asp 2200 Rk BdE{L4y
WHEERET D,

[FE] 36 & L TKBRIE ¢ A-crystallin DERSR7F K (T6 <7 F F; TVLDSGISEVR) #38R L.
KATF RO Asp BES ATEORIER (Lo, LB, Do, DAMK) 1B LERIEKEESTF o
Fmoc EHEA A & W &A% L, MALDI-TOF-MS 13 &80 AXIMA-TOF? % fv /-,

::n : . i1 ~2 -~

[BR]I ®1itaA crystalhn Tg ~X7"F R v WLEEGISEVR v
(TVLDSGISEVR D L, LB, Dar, D 8 {£) g = . l
® MALDI-TOF-MS (k373 7 Ay b o {L La N
AL DERETY, TTIA L M AL Dy ,1}% L8 Lt
BN Tafkd BIETHRENRREZ-THY. i

. N D&

BEDENRT S 7 Ay MaEREN o, = S N
DFERICESE, BlalbOERETS . o ‘:] J\ DA i LR

'm o rfRa g Nl MO ' a0 ME KA A0 MR ME T4 3N NI Im am
™

he BUHEDRAIICKTEL TA 4 RN
T, REMESISZEMNTER,

[£42] SE#]D T MADI-TOFMS {2 & ¥ Asp D BRI ¥EERN TE T, ZOFEERVE T LIz
EY, ZUNRTEPD Asp BED BTN ARHE, BRBICRHETELLIIChot, ZOSKFET
B DEL LIEOHBNITE 2D, Asp BEOB AT ML L DEILIES BERA I FA&EH L TR
CHELDDT, BHFELE Asp ORTF FEEESIT THE L, ZORTF FORIZ DN THEDS
PEC L0 DL EEHTHIER VW EWD Z iz | SInEfoRIERERIER TR L,

[t MALDI-TOFMS[zJ3aA crystalin ToARFF KOS5 A MAY



2 UVB BEHNI Z DT F FRDT Z37 F ERigE 0 Bl
o HEr CREBRFERERR)

M EE B T CUBKEETIRERE)

Isomerization of the aspartyl residues in UV B irradiated peptides
| oSimin Cai (Kyoto University),
Norihiko Fujii, Noriko Fujii (Research Reactor.Institute, Kyoto University)

(BRI 73 /B4da0BRLELOBRT L-EMBREN, L-7 3 BRLEIES LY
RIEBERLIZEBLZONTND, Thwdt, FUA0 BT L7 I/ BOATHEEZL, D-7
T/BIZETDI RN EBZ DN TE T, L L, ek, b bARKGEES 7 EhT Asp
FREDEAFRIOICE L DIMEL TWAEMIE Rl Uiz, Asp BRED D fkid, SARMBHIZ
L DREEN DD Asp BED DIRLE EABRBHOBEEIZ SO TIHBALMA TR, FosF
PCEIMREO T AN F — 2RI T BT IV BBRETI I 77 2 (Tp) THY, FDORAF—
P Asp BED DMEICE ST 5O TIHARWALEEZ OIS, ATETIE, Asp BEOERC Trp 72
EEEATHETF Rl L. ZHICEARRN LT, Asp BED D SR RETINED
DIEARET LT,

[FiE] b FAKEE aA-crystallin DEiSF =7 F F(T18 ~7F F: IQTGLDATHAER,~7*F (D)
FAFHEY e LT, Asp BERTDOEE(Ley, Ala, Gly)EZNFH Trp LT F N
(IQTGWDATHAER, ~<7F F@ ; IQTGLDWTHAER, *7F F@ ; IQTWLDATHAER, _7F
F@)4& EHEEBREBCE VAR L 2R bOEMATF FIZ UV B(0.20 em™mW)BH L7z, %
Y TNENKRIRRDT AT LAY —ICRFEEL L, P o ST 74— X o T DL AT
BT, Asp BRED D ROEINET </, BT, LC-MS X W EIMRIBH L7 F FEF
EL. Trp BEOEBILEZRELE,

[RR] UvBRHEE, EES L TLOTF FOO Asp @ o/l BB LA Do o3, Asp 7
HERADOBEE(Leu, Ala, Gly)e TNEN Trp TR ZT=2TF FO, @, @D Asp @ D/L L iZ#in L
oo TORTATF PG, @D Asp O D/LLLOHEMBIHIZIEFR U TH B, XTF F@QD Asp D
DL LEDEINEREY, ~T7F RF@, @ L DIEd o, El, SARIBN LiE7F R Tep RENE
BL. #fx RERLERMB CERLZ E¥ahol,

[Z£] Tp ' Asp BERDIZHDTF Fid, SABRBHIZLY Asp Do ERRBZBZ &
BB EIgolze ZhE, Trp BRELRENROTINF—WF L, AQILH D Asp BED D
TR EE X B0 THD EEL b,



ERBB2-HSURSE YD Asp BRU Asn BED D iR{L &
3 | FOAY IX—IEADEE |
The racemization of Asp and Ash residues and their effects on
oligomerization in human beta B2-crystallin

OxXRRE %H* (ﬁ%ﬁkﬁ-fé) HH BE (RBRZETFEERRBRHD .

A T (FREXP - EH, ZEXPERFEERR)

OMinooka, Tomehiro (Kyoto Univ. of Sci.), Fujii, Norihiko (Research
Reactor Inst., Kyoto Univ.), Fujii, Noriko (Kyoto Univ. of Sci., Research
Reactor Inst., Kyoto Univ. ).

(S]] EREEMATL7 I/ BIIL 2 BEDEFEREARH Y, bFELOBBTH
FORFEREERLE)OT I ) BOHPEOEOWBMTICBRIRS L, Thik, BEAEOD
EFRBE, BRESLEOTI /BOATERENTWAILREETHILEL
BENTW3, Ll ITE, B R2BAET L L) FFORZREED K07 I 2 BH
RHEIENRTEE, YWMEETIE, a«A-. oB-. BB2-27 U RZ Y DIEEENIICD kL
T Asp BRER AL, ZhN7 UV RF Y rOEKEECHEERTICES L, BEL5 &k
T, BRERBE WSS EBELTERL, LML, cA-, aB-ZYR¥
YU AZB W TN EAEER RO I, Asp BEO DR EABEAL ORME L HEETIC
HESST2FELHEATELLIT TPk, FIC, KITE T, SEAHEMSHE L
TWBE FBB2-Z VARF U D Asp BER T Asn BED D {ZMI:*NJ_%%EL D PMI:
MEOBE~RITTREEFAOMNITIZEEBMNE L,

[FR] & F2OHMH L BARKEGL BT R L, ELoER. FEEES 70
ABraw 774 —IlLoTHMW, a-, B~ vy 7 VRF IV DERGESR LI,
WWZB-7 VARZ ) VESPLHEI A~ v F7 4—RP-HPLC)IZ L - TBB2-2 ) 2%
Vowiglilic, BohizpgB2-Z7 VREZ Y U2 M) SV UVAE L, FXT7TF Fifh %
RP-HPLC iz X » THMWL., BESH (MS/MS figt7) (L »T_7F FEFRE LKL, &KW
T, Asp % Asn BEEZ S H~7'F K& 6N HCl KABMASRE. OPA R BoeLr v X7
AV ERAWTVT AT LA~ —@8 R L RP-HPLC X5 T Asp B2 U Asn @ D/L
RIEE1To 7,

[#ER] B2- 27V A&V & NI TV MBLTELNK peptide ZEHESITICL - T
£TREL, Asp RO Asn 52D DIL AT &1T 7o & =%, N3RS, CEMAID Asp
B Asn @ DIL B BT EREA LT, THOORMEE, BB2-7 YU R& Y URLETE
o p-7 VRE) UL GD*EEVE}-’QL:%% L. BEZHCA ) d=—EREL I TR A
ARBIBEFRTDEZLONT NS, TN, THLEOMMNO D EIZAB2-7 ) X4
VoomEICELE bbb L, ARAELZSIERITAEEEZTBLTWS, ZOWiEEE
SRR 572 Wi D {kiZ K o T T23-24 Tryptic peptide F10> Asp B TF Asn ## % D-{kT
BLENTFFEEHEL, 2NBRTSFREEB2-7 VR FZ U U LOMEEREMAE QCM %
FAWTHIE L, ZOfEHRE, T28-24 Tryptic peptide 1 Asp BT Asn ZE D D f1kic &
STBB2- Y VARFV A EB-Z VALY ARBEDHEERNE L, LEOKRLLY
BEMI D Asp RN Asn BED DIRIEB -2 VAREZ Y o FZ 0B L OHEAEEROELE
iR L BNEL S &R 29 RRREATRE S i,
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| The damage to the skin protein by UV exposure

ORIER=. FIEE. m¢ SEF BHIDTF  GREAD)
Kenzo Aki, Yuhei Mori, Natsuko Yamanaka, Noriko Fujii
(Kyoto University) B

[FR] EBABICLOMMT D D-7 A5 F B L AGE(advanced glycation end
products} T B L R LI ERB L TV A D EOBEGEMENTRRIhAR, “hbo
EHMBF —DEAE TRI > TWA»E I BCET AR RS TWihot, - Bl
T, = U R BEHRBRICRT D EARIBHIZL D  AGED— 2 TH B I ABE L RFLY
> (CML) & D-B-Asp LB L CEMI ARKBEAEIL keratin BETH A = & 24 OML 5
EEROHD-B-Asp itk E AV Y22 F 7oy N EBRSIFICL ORE L. 28T
REBABIZBWTEAMIBHRAS CREOZ BRI 30 E I DERBILE,

[328%] UVB BHERURBHOCVARENLEAE LM L, SBTORISE L REEICHT
CML Fifs B U D— B-Asp UAEEF VWD T A Z T oy hEIFV, FEEEE QG O3
Tole, 20%, ThODBEAREZHMBILIVAML, BESWHTRELE, Xbiz,
MRABIZE VB ONIRTF RT3 A0 M ESBR L, MASRETN, DFRAFL
A< —iRICL Y Asp D D/L LD BIE R 1T o 7=,

[ER] vzzx& 7oy hORER, S5F8 100kDa (F3EDET BEMNT D- B -Asp Bl ic
DHEEEZR L, £, BEAWICI YV ZOBRE 25 —F L Tha o LKL
7o EDIT, DAL W OFR, UVB BEEUCRBHOEEL Vi Lira S —2 o)
THELTHEWY D/L ERTELE®HE L. BRICBNDTIE, UWB RaF—2rtho
Asp D DAL T LB EEEZRIELTWA LD TRV L dibhot,

[5%£] SE. DTEEEATHS 25—+ 1D D-Asp {LEMIFIEET B = Lok D)
Uiz, T O OERALEL UVB FREIRTHE T Asp O D/L HLICEE A2 BWVIZR bhiediot, T
Je, I WB R ORI b b OIL FiikICIX B S RS Rhotr, =
NHDZ e, AREABIIESNR L IFHOKET D-Asp REELTWBN, KEE
BHEICEANEABEIBIC L D2EHHR I A —DIEb b0 L2 b, UL
B BARIAT o Te Rl O B O AR B S O SRR Y T, $1 D~ 8 -Asp Pifk,
T OML AL DICREH L D EEICHGBEL R LTV, LoT, SEABIRE L

D A—VRRVEMERSZ L CERMOEVWEREAKEDY . EET I 0TA
WinkE L b,
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EES Flexible Enantioselectivity of Tryptophanase Attributable
to Benzene Ring in Heterocyclic Moiety of D-Tryptophan

OBEH ME (HEKX - £HIRE)
OShimada, Akihiko (Univ. Tsukuba, Graduate School of Life
and Environment Sciences)

BE  BEOMKERETEHNICTERBELZLDTRAICTELIDTHLIEERD
T3, LHL. ChETOMRT MY T I 7 —HOILERIREL. OGS
BEICR L TERICEREMADZENbM2T=, TIT. COERREIEARERM S
EENEOMERD DI, FDTEIFo7 A= OEFFERANTEORIEE
aHr L7,

$E : BESIE LT, ELEVE, AV F—LENEVEE. D— T +TF Y, D-
ERFFUERAVE, R TR T7F—E¥L—-bY T TP oEALA D E—IL, ELE
. FUESTICHBELTLASEE, ChoOBREHN Y T2 7F—HEIZED K
SHEEETAOMBALNICHEFT L, COBRIETVWTCR) T I7F—EDIL
AR FEEARRE L 2O RET LT,

R YUBPUESYLEETT, M T D O EBRREFERIZEEL
D—KY T 77 icERERT&LSIIHE. COBERE L TEHEREOE 2R
ALEDEIHETLIPRETEAENTES, YUBTUEZTLRETTHE, Y
FhTFF BT ELEEBEETENREIY. FOER NI T 7F—EOTRR
FYyHABREICD— YT 7 7 UNERT R ENTELESICHS., TDRET,
D— YT 27 MO AFLUENAET S E, )T D7 F—ERERMEO A
BlowibTAL— )T 77 AIEOATAOFA ) v I BAOAVEVRED -
T RD 7 MO FNABR—IS— VRO X TED LS 2 Y TEMBERAECR v
VB, FNTD— FY PRI 7 VIEHETIREL SN THDH, COETIMIE. D—F
TR D7 oRLARERFAANSBATIEERRELTLSD, HIZTVLARK, CD
WEELSDDBANTITESIBSIERRED - NI T D7 o OMBE#IETTES, B
ENABREUFERR - A TELOEEEBORAAREZRET H LN TEIMNLT.
EWZ LD,

D-tryptophan

[ CHyommsen
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Z =) A Xr/com
cH; it allosterlc site side
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L-tryptophan
active slte slde

B:L—r)T 2P A0 RVE v BEERASD— MY TR 7 DR EVIR
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Ean DFLIR - WrAR : BRRE & RER
S 1 - 1 Essay : Some Problems and Questions of Birth of Life
EAEER (REXE)
Kenji Soda’ (Kyoto University)

HE: 19364F, AU E, RIGHIRCHELFEIEEDNOEBER LAY, L
TESTHREREN., ZOXDIRFELEBE L TEURESRRSN I T EAR— F2&
ALTAEGREETAMERBLE, TR ITF—OERFR (19554F) LbnE-
T, EMTREROEREL NV, SRET. Z<OMERRBEH SN, W4t
DEMHBPRESHTWS, —F, ZOMWEOTNLOF T, Y EZINSEF L0700 2w,
ZZTiE, AREREYLBIRERE T, SR OFERMOBH T, £hHORIEROROM
OV OMELKEIZIRY L THaE,

FERIREHEEA . (1) P I LHHEBEROME,; ©F I v ichkd 2 MBS RmEs
oyl (TAREER) LS LT, BMARREME L, BEREERSERYT, e
BlzBW T, B TFORMEERNPLHREEERETOC, HMEERLWVIREIFEN T
VY. RIGHERICEBNTEF T 0 HBERERENER TE < ORISR fEER
MELEETHLHR, b¥EELRbUIAFEIEEBNT, ZOEOREIIEDTZ L1,
(2) GADV{RHil; MWREZKROGADV RHIIHENNREZ THEM, BEN LR
DGADVEHIEBRIEBREEY I U530V 3MHER HRXERB) PHEESLT, MEHEED
Lk AEEROZBEABEZZ D BED), OBRIEE. LE, D-®HA0 L5 EIWGA
DV —_7F N (F 2 78) OB & 0B CBREN,

(3) FTEXZFVTF—RRAOME : FRLEZFCBIIARESR (57 1 —3H)
DT FRITTRBANCES T ZT, TO—RE LT, FHRBRICBTE7 I JBOTRESHRO
FREHDIIZELEA TS, TI/BOZIMEFEMCEETHY ., T {0
105~1 05 Vbd, LHL, RBRA—THEREDE DRCERILEnES
H, BELLIFL120~150°COBETIDH &ML TFHE~EFEOMBEMEE X
HE, TI/BIITEIETHEELETEESRE, £MOEAEIZBNTE, L-73/
HOEENAREZLDALV S, ZEIET I/ Bh o L —BELOBERRIGH S0
BEAEREEET L& TINS5 M2

(4) 7RI /BOZ7EI{LED-7 I /BAEROME: L—7 3 VBOABRIZH T, M
HHIREE, PIAEME R EORBEED -7 2 /B BEY., IFLEMREHRR ZIcRiT 3
FEHED — 7 £ BHROS TELOMETIEADOREILH S, /-, ThbDIZLAED
D—7 3 /BOEBHEEGROATHD, T, BBEERE, FERMEOT I /B>
v —EOEMHBITRLELBEIhARHETH S,
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D-amino acid in proteins of living tissues: Mechanism of D -amino acid

formation and D-amino acid analysis

O BT (RKEFF)
ONoriko Fujii
(Research Reactor Institute, Kyoto Univ.)

[RUDKIEGCNTEELMEE L TCNE Y 7 BIILEOT 3 ) BEEOHZ CHRENT
WABSGTHE THD, ZrrEOWEITS R EEERA - LIc LV RIEANS
B, TOMEEBEIL-7 I/ BOAMLREREXT Y FAIZLVEFEESR TS, R, 20
REFXTVTAIFEETHWHROBIFEN, U7 BHO L-7 X JBNEEAD L 5 iRk
SUTDRRELTAZ LRV EELLNTERE, Ll EHE, D-7 R85 ¥ U fl(Aspa i
EEly A7 ENBIR, M, 8, KEREOEy OMBHABKIER SN, ThOoBRENE, 7
Vg v — R EONMBHERBICEE T Z LBRRENTEL,

[ERE R B TOD Asp BEDOEA & & 0 ERE#]

Haid, EAEAREREDOKEFEZRANWT, TOEXMS THD aA-crystallin © Asp-58, 151,
aB-crystallin @ Asp-36, 62 7%, BB2-crystallin t > Asp-4 BEMNE L < KiE,/ Bi:(k (D-p-#4k)
LTWaZ &AM L, Zhbo crystallin FIZIZENEN 10 HBED Asp BEEST DM,
O Asp FRENZEIT R D oTn, TOFERIT Asp BEOKER/ RIELITT_CO Asp SBE Tz
LELLZOTIEERL, HAFEOHMICBELTELDEVWS ZEEFHBIZRLTWS, F0OHH
LT, Asp IREDKIED 5 BIRA L FEEZTHEE LTELE D, kOKGEZHZLTHS
EENDHSEREERETTOINLTHE LB 6k, TR2bh, 1) Asp ORERIN Y
YU TR Y UREMBEONERT I VB THB L E, 2) Asp BERDMRS Ly ER
O flexible 2RI HFIET B & &, T,

(#2327 B O DP-Asp BEOWArtk Bk ]

LTI &L ST Asp BRED D-p-iiAbIL, 1), 2) ORMEERMLZEIE Fosr 2 HICY
BZVIBFGTHD, Thwx, thoF A2 EPTh ZORMIRE GET LTV A AREMER
Ho, TNERIHT DT, Bk, Fo A7 EEBREL, BREIZLoTRTF FETA (L.,
Themit, REL., pEEOXITE= K~ 5, D-Asp DDHTELTF FOMAsSHRE, 75
B ELTHNTHLWOEMERT v 7BURETH 12O T, SFFRD R N1, 40, FHx
BHEESTERACT, HH0 Asp BEOREREHTFEEEZRE Uk, ERECIERTEDSY
HrigfliaRBOIERE CELOT, Hs D D-P-Asp &5 7 BOBH ORI 27235 & B
TED, NI EPTO Asp BEOKGRM(LIYAEL CWEIBEFE TRV IZLWRE
THAEVI L LI TRMT 5. '



S 1 3 Truncations in oA-crystallins: Molecular Basis for
L Senile Cataract

K.Anbarasu, S. Ramkumar, Bency Thankappan and E.C.Abraham*
Dept. of Marine Biotechnology, Microbial Biotechnology Laboratory,
Bharathidasan University, Tiruchirappalli-620 024
Tamil Nadu, India
*Dept. of Biochemistry and Molecular Biology, University of Arkansas for Medical
Sciences, Little Rock, USA

Cataract is one of the major causes of eye blindness worldwide especially in elder age.
The development of cataract may vary between individuals, sex, region of residence and health
status of the individuals. Last two and half decades, serious efforts have been taken to identify
the origin and etiology of cataract but till date no exact reason was identified. Basically, the
human eye lens consists of three major soluble protein o, f and y crystallin the predominant one
being the a -crystallin. Both ¢ A- and o B-crystallins belong to the class of small heat shock
proteins and function as molecular chaperones having the ability to prevent aggregation of
partially unfolded proteins. Especially age related cataract appears'due to stress, diabetics and

“environmental factors such as UV radiation, pollution etc., bringing post translational
modifications (PTMs) in the crystallin like oxidation, racemization, deamidation and COOH-
terminal truncation.

Post-translational modifications of lens crystallins are believed to play a major role in the
development of human senile cataract. Cleavage of amino acid residues at specific sites in the C-
terminal end of oA-crystallin constitutes the major form of modification that leads to structural
and functional changes in this sHsp/molecular chaperone. The fate of the truncated oA-
crystallins expressed in living mammalian cells in the presence and absence of native aA- or oB-
crystallin has been studied by laser scanning confocal microscopy (LSM). aA172 showed the
strongest interaction with both cAwt and aBwt. Native aB-crystallin provided protection to
partial'!y unfolded truncated aA-crystallins (aA-162 & 168) whereas native e A-crystallin did not.
We also investigated the decrease in subunit exchange and chapérone activity as a result of
cleavage of eleven C-terminal residues using FRET technology with two fluorescent probes,
SITS and LY.

The increasing availability of such detailed information about these proteins and their
interaction is making it possible to understand the pathophysiology of cataracts and the biology
of lens in general,
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Immunohistochemical examination of tonsil and other tissues using the antibody
© specifically recognize D-B-Asp

OEFH—. KE{MSH, soRwhiE, ﬁti’lﬂﬁﬁﬁ‘iﬁ(m%k%[%'igﬁﬁﬁﬂlﬂﬂfﬁ - BHRBIRANEL )
MEFHRRF (RERERFREBZEVER) '

QY. Takahashi, N. Ohta, Y. Suzuki, S. Kakehata (Otolaryngology, School of Medicine,
Yamagata University) and F.Fujii (Graduate School of Science, Kyoto University)

(L)

HIER O EREIEZT_RTL-T S/ BSbHRE EEL bR TERE, Ll D-73 /8
DIEERMONB L Sl o, # YR EDPOL-T X BRD-T 2 BICET S
T & TERREBENEL LR CHREE TR % B, ARKOZ VRF Y D X5 Iz
AR 280 BRI D-Asp D RSN L, EIPIEE ¥ % 360895 £ 5 e
BT ERMBRTY D, Bk idD-B-As p AMRIICHRIMT BHE BD-B-As pi
%) 2AV, EARECATTRAEMICOVTHD-B-As pHfk % MV IEBER
DD-B-As b DTFE Tz,

(FA8E & 5 1R) ‘ |
.“Wﬁﬁkbfﬁﬁbtﬁmﬁﬂspﬁ%ﬁ%ﬁﬁ%@%#%ﬁﬁ&bt(MﬁLﬁ
al. Mol. Vision 6 (2000) 1-5), ZWHi{IXrifROHRPIEMigoat anti-rabbit IgG%
Wi, B LSRR (01 - KA (1 561 ORBE (3~6 1), BEB (10
B, FHRO(7THD, K@ (1H) Thad, Ficill LRtz kEzoRrBEER
 BOEBEBE, :
(ERBIUER)
ﬁ##wmm%%#%TMEbte SKEEAPBEICLRED I EN, D-B-As p 5
BLTWDZ ERED BT, F—M#kEbulffer TAIR LIt RIZRE Shiths i,
JNRORHRD Y CNERTIE—REFLE LTRAIIRED, D-8-As p EERENT
ETBEEXbN, TOWEEPLRME BAEICHEET 2 HEER2 LT, RO
ZL OREITRD-B-4s p DEBEBERICED O, THETRERD-7 I BTN
BOWTHRHEW T, ERSERICONTADhB LS KRB LEL LR TEE, 4
DFEFITEFROERIC L > T/ MNEDEPEBD-7 I VEEERLTWAZ L 2 f{b¥
BRRCThof. KADDERKTIEIE LK, NEEDHWMAREE SN, ST
AHERELERCZOETOSWMMRNERE S, Fih L REDEREOMIZIZEDH
B2 588 B i (r=0. 7624, n=25, p<0.001),
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D—Aminq acid in food:
ocourrence, production mechanism, and function

Zh #x  (B@EXE)

Tadao Oikawa
(Kansai University)

(38E) HdOIEHFRIBRE. —MRICFNNTENLGERY., ZORN\Y
BIE7S/BTHEREIhTWS, 73/ BIMMEZERTHE LKL DEIEEE
e BN, BRAVAVEEEHRTATE/BETATLATHD, £HHED
AREIZEOEMNDOHRITIE, BELOEHMNBI LA THEA, WFRIZLTH
HERBIREEAMN SEHFITH L AEDED TR/ BAFEL TV I LZHLNTH
e L= T, AEHIEAELEENSH 500 FELULHETHS b BARRICIED-

T I/ BAEELTOWEL, EESTRINERT2ETETOFERRBI SN
TEf, BTk FERTIESPOD-7 2 /BT, £HRELOEEEISE
BaxhTld, AZETE, BRHBOD-7I/RBRIZOWT., BAOGHMERE
STHDARBEERICTOTEE. EEHE. BT OVLT, BEOREOHEK
BELEICHRET D,

(3RER) %@Lﬂﬁﬁ®5$ﬁ¢®D&Ub-S/%@EE%%H%ﬁOED
BEAEORRIAREEEIEIDOD-RUL-TE/ BOTENRITETS &
EHIZ.D-PR/BBEEMEYEEREL. TOD-7 S/ BEEELD-TI/

PR R RO R MERIAET 1=, 5T, BABROD-7 3/ B L 20k
DWVTHEET LT,

($ER) BAEDRZIED-Ala, D-Asp, D-Glul & EITFELHD-7 3/ BHIEE
TEZEMBALNELE ST, FOSEEIL, BETRICHBELIES T OEEE
YORERTHEWI EAALME Rz, F-EMAFOABHIIEENERZD
D-Ala, D-Asp, D-GIUuEAET S EABHLMNEL Tz, REBEMNLYS / LIE
HICEIE2FTI/EBSI—tERENTEEFERENICKERICIR—=

HLt=&Z A, D-Ala, D-Asp, D-GluEERMT AT I/ BSEv—HELHisICER
MIZERT A3FMERFOUSEI—HOEENALNEL Tz, &HIZ, BR
SEROD-Ala, D-Asp, D-Gluld. BRBEOHPRETMES O HHELZ LD L
ARELMELST-, UEDERMND, BARBEROD-7 3 / BERICITELEREHEE
EL. EFLED>-7I/BIZAKXERTCEKRENE L L THET A2 EMNHLH
ot HH. ERRIGENRBEEERTARIER  2—D1/

R— g VEIHERMAREESEICIYVERLEZHDTHD,
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6 Stability of nucleic acid bases against soft X -rays
and heavy ion particles

OFERA L JIAREE ' IHEL €FME | AKHETF . BEE—°
WH—E FAKR. MHEE'

(BWEEKRKRI. “#EEAT. ‘AXEEEERARH. 'EERITKX. " HER
T. Okabe', Y.Kawamoto', M.Eto', T.Kaneko', Y.Obayashi'J. Takahashi?,
K.Kanda®, S.Yoshida‘, K. Kobayashi'

('Yokohama Natl. Univ., ®™NTT, *Hyogo Univ., “Natl. Inst. Radiol. Res.)

(8] 7:/7BOBBEBEEZOLEABEMEIR. BERTHERIATEY. FHER
BT TERENBREICE Tk ECHL0&h, EHORBES G- EEEAH 5,
EMELEAPRICEFTNIHBERT. FERETTEEREFICIVESEEZRTSAHEE
MNEZONS, XMRTHE. MERLTRVEXBRUEHNFRICTT SHBIERORE
MR UEOEEZFEML .

(58] HBERER (TTF=>., P bho2, D390 T2 &A5 ARRICEREE
g ERE R, EEERIIX NewSUBARU (BL-6) M 5 MEL X R~ FRAMEDEHERA RS +IL
*E, BERIKE (510"Pa) ICTEWIT LI, EHIT, 95 INEFTF= UL, CaF,®
BTE-HAHMLAEL., BIXREREH Y LI ZEBE LI, BaE, SfEmEiR
L. S#HHPLCRICR YERFREFMNEL, FP- VLTI, BHBOREDBRLN
Hotf=fd. BEOLENL FLIUIZENMLEEAFH Y TR U TCETERRET
27f,

Fh, BBIEE (P72, 9390, b)) T ml KBERITHEBT HINAC NS0
FH TR CH, 200 MeV/u) #HEET L., MABHPLCRICEYRBREEZAELF. MU
BLTik, VALDI-MS £+t BT EDEMETML -,

[#53%]  NewSUBARU O BSTRERICHE T, BEHERIL. J UL o0 vynRy L ED7 R
JEBRT I/ BEERAREEIALN TS M VEBEYEERETH 1=, CaF,DE
FRHWHILICKY., CaF, OELBVBEEICH~ABEEINEMNL . ERETHXREET
LFEERENARTLNBTEHENIBRICH 1=, T, TVVELYLEYISVED
ARRETH 2T V7o VICBELTEAFH MY FTavAUERLECSIZLYER
EMNEMLE, Chik, F7ZUEETTCRELOCTVILERET S, BB
RP-HPLC D#ERM (. S EERMERR T HETHEEH o0, BHICK YKIZTE
HOEHYNERLTEY., SEZOLEHYE MDI-M #ANTHMET2FETH S,
BHTFHRBHIIN T ARFTELIDOBEEOFI TR T TFoUNFRVRETCH 1=, ¥
RS @ WALDI-MS DARY bLE Y, m/212 DY+ O IMHIO E—2 O, 128,
222, 23], 3B ZFEDE—IHBEFICLYBR LA, BEREROALREENTES L,
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The reduction and metamorphic of L -Alanine
by the irradiation of Soft X-ray/EUV

OiTik 27, @I 3rA . JIXK #‘T L e&F MBI
Ak BHEF FHEA —iE hEE BE]
(BEEX - T, "HERXE - T, *EEETK)
OM. Eto', T. Okabe', Y. Kawamoto', T. Kaneko',
Y. Obayashi', K. Kanda?, K. Kobavashi'
('Yokohama Natl. Univ., ZUniv. Hyogo)

[BE] RFEIVFSA M EOMBRAMERIZT I/ BLEEOEEARHEEINE S L., &
FEOAVFSA MO TF I /BO—SCLKOTFUFABRARENE LA ENS, HBEs
FHMEER FOEGORE L DOBENERIN TS, HBAFHSIE. XKEHrDOET I
F—RFICKUER SRR - BSOS EIB)EFRHHENEILOND, AR TR HML
TETFS/BTHETSVICEBL. L7552 VIR EZERHAL, BTAALEX—KFIZ LD
ERLEFA~T=,
[ZEER) 1M D L-FSZoDKBEREH 2 omx1.2en O H S AREICASE S HAMNSETFL, 2
pmo| MEREAH FAR Uz, =2 —R/ULBL-6 (EERITK) ICT. 8 XR/ABI55 50 % 0EE R
R PR EFBFEZRET (=10 Pa) T, #HFh 0, 5, 40, 220 mAh DBE £1F o1, BEHE.
YU FIVIEBHAKTEIRL., B4 4 55 HPLC (&% LC-10A) & UF GC/MS (JEOL JMS-600) TP 3/
BOSWME{To . GC/NS Tk, 7OOFBEETFAECRH &2, 2, 3, 3, 4, 4, &~ATFHT)4n0
—1ja/—wwmﬁmu#—&&ﬁ%ﬁm%ﬁo#mz FZIWH 7T L(Chirasi[-L-Val) TF
S/BOIFUoFASBET R,
(BREBER]) R1ICRT L3I0, BHREICKELTPIZVESBLT LS, PSZ2HUAD
T I/ BAIEHERGE N0z, 40 mAh B EORBO MM IZLEZRAALIOT RIS AER
2!:7'1"'?‘ L-P3Z0DE—IOHREREN. -TSoUOEREROLhES o, Th &
KEEFLGVEERKETE., PO V0ONBERELINSEIRITEEIZCNI LEERT,
uio#%*U 6 - BEDICIH oFHBRHO7I/BEBAEEATVLAIES. ZhiisH
CELLGY, KEBESICRBEIATE I O FABREARET AR ERRT S, €%, 5T
RICERPOSET TV FETH S,

m
Haotd
100 ¢
™ I-Ala
10 nase]
¢ .
g L]
=] p™
]
[P ot I
Yot
0.01 v T T e !
0 50 100 150 200 260 )
2B (m AR -
.‘ B M B B P 8,
E1 REREET F=EIRER H2 4a0mAh @4 A uv 7T A
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Stability and metamorphic of amino acid-related compounds

against soft X-ray / EUV under simulated space environment

O, FMEHmA L, HER', KmET . 2718 BigE—,
ZHES, RO ME R ARELE
(HUREKBE - T, °NTT, *BEIX - £4BRE. 'R - FHE, KERIK)
OY. Kawamoto', T. Okabe', M. Eto', Y. Obayashi’, T. Kaneko', J. Takahashi?,
H. Mita®, H. Yabuta*, K. Kanda’, K. Kobayashil
('Yokohama Natl. Univ., *NTT, *Fukuoka Inst. Tech., *Osaka Univ., *Univ. Hyogo)

(5] THRE CAIEMANCER SN T 2 BRI Uik E U TRERE
PERENS, REMEIBRAPLEEN AL LEN, EMTERLET X/ BERTE
e FUCERRFRS FOFESYEEIND, ULHLBRERBEIM/ATHY . KBE1G
DIEFHIZEHERE S L, NETLIHEYOSBRTFERIND, AR TSRO T S
Bk 2 b OFERME, X OEREMDEICEFRIEH 21T o CaEmaic 45 L
MERET X MERTERREEBRE T, o m bo b OB X SBERIRSEN L& B L,
FOREREELR Uiz, Eo. B DR ERBIZ DV THEBMAT 21T o/,

[EH] EHtOT I /8 (7Y 2 (Gly), A Y280 (lval)) &, FRoD7 I/ BETIR
BO—FLLTEZLNAEL Y M UIE (EF Y b A (Hyd), =FAAFLEL Y B
4 Y(EMHyd)) . ##E2M M E(CO, NHs, H,0)Z [ FIRIBI 21T » THR L=k 7 2
J BRATBRAR(CAW) & 4 T AP _EIZ &S HE U 72 @8R EHT . NewSUBARU BL-6 (f&JH IR
MR) T, BEZERE (=107 Pa) T, RAMEED LB OCRE OB AR MK (1B
IREESN R L O X MBI CRF T T v 7 ANER) 2BHE Ui, BE1%. Biikz: A
WTHE R EROEIIR L, £ HPLC K> CRINERZE M L, BB Etos
RIEOWTHBEIT o/, 2, AP0 AT — b EICHKEEEE LIERL L/ [val & CAW
D ERBREHC FRICERE A2 h R S Lo B % . NewSUBARU BL-5b 12T
C-XANES M 1TV, BREEIE TORBIOMBEL Iz >V TEM 2T - 7o,

[# 5] EXRILGly <Hyd = Gly in CAW, Ival <EMHyd & %2 0 . 7 3/ BERTERM 00
DT I/BIVLVEETHAZENHERENLI L LY BIRSEARESLEXGRIC LS
GRREDEERRENLS ZARTRAPCREMETORERE TIX, 73/ BEWEE LI
HED7 X /BEVORETHD EVEDE, T, BIIC L3 ERE OBKE A &5
HERR &, C-XANESIRITHER L 0 Z i b OBRAMERBIIBATNORB O I LRV K
OBOHEERLTWEEEZ2 65, $/, StardustFHE TEI SN - HEEIICAWL Y
HIKPOEBRDICELZ EBRRERTND, ThbOfRRIL. BEHRAKBREZICRDIA
En BEREAHNS, BESHBRIRY AN, BIEAES S OM SIS
TWUDZ LWk TEML, BUKSE L EEEE RS 5,



UV Photolysis Products of Hydantoin and 5-Substituted
9 Hydantoin Molecules: Relevance to Their Prebiotic Significance

Palash. K. Sarker!, J. Takahashi?, Y. Obayashi!, T. Kaneko!, H. Mita3
and K. Kobayashi! '
1Yokohama National University, 2INTT Miecrosystem Integration Laboratories,
3Fukuoka Institute of Technology

It is suggested that life on Earth could have been seeded by the delivery of organics
from outer space during the intense bombardment period of primitive Earth. A large
number of amino acids have been détected in the extracts of carbonaceous chondrites, but
it is controversial on their origins and original structure in the chondrites. Numerous
simulation experiments have also suggested that these bioorganic compounds were
formed from possible interstellar media by irradiation with high-energy particles or
ultraviolet (UV) light. Furthermore, organics including amino acids and their precursors
in inner part of comet and meteorites are safe from UV light, but organics in
interplanetary dust particles (IDPs) are fully irradiated with strong solar UV as well as
high-energy particles near Earth orbit. Thus, it is of interest to investigate how these
organic compounds alter or survive against UV radiation. In this study, we examined the
photolysis products of hydantoin (Hyd) and its 5-substituted molecules, such as
S-methylhydantoin (M-Hyd), 5,5-dimethylhydantoin (DM-Hyd), S5-ethylhydantoin
(E-Hyd), 5-ethyl-5-methylhydantoin (EM-Hyd).

Experimental; Two-mL each of aqueous solution of Hydantoins [10 mM, pH = 7] was
itradiated with continuous UV light. (190-400 nm) from a D, lamp (L1835;
HAMAMATSU Photonics). The total irradiation dose for every sample was 11.40 I.
Each sample was hydrolyzed with 6-M HCI at 110°C for 24 hours. Following the acid
hydrolysis and evaporation to dryness, the hydrolyzed fraction was analyzed by HPLC to
measure the products as amino acids. Determination of amino acids was performed by
ion exchange HPLC (OPA-NAC post-column derivatization), and the UV-photolysis
products other than amino acids were measured by reversed-phase HPLC.

Results: When 5-substituted hydantoins (EM-Hyd, E-Hyd, DM-Hyd and M-Hyd) were
irradiated with UV light, Hyd (a precursor of glycine) was formed as major photolysis
products. Therefore, it is assumed that 5-substituted hydantoins in extraterrestrial bodies
were possible glycine precursors. EM-Hyd (precursor of isovaline) was less stable than
isovaline aginst UV, though EM-Hyd is generally more stable than isovaline aginst
radiation. It is due to the fact that isovaline has larger abosorption coefficient in UV
region than EM-Hyd. We are planning to examine possible asymmetric photolysis of
EM-Hyd by circularly polarized UV light.
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Selection of lichens resistant to the outer space —thermal cycle test and UV
irradiation test-

Ofift—, HljH, % BT OURRERERE AR, kA ER ), SR
(JAXA), HUEM— (RRERRZAEGEZE AR TER)
O Yuichi Takahashi, Jun Yokoyama, Shinpei Shibata (Yamagata University Graduate
School of Science and Engineering ), Hirofumi Hashimoto (JAXA), Shinichi Yokoyama

R FHRBECBROAVCEEED ORI EIT» TV 5D, ESADExopose-Eiz & LT #h e85 o
Xanthoria elegansliIISSOHN T84 AAEFTERLLE WS, F-HIEBEOBBILE LA LRSS
Cryptoendolithic Community CIXMZHEAFELAL TR LOMELH D, ZOZ LA bihiED
PFIZEBTFHREIZDEVERH IO TRAEVHEHERESNE, B DRRREICLLNL MARET
bE LIZEETEIE. REGARYOBBECHAZZE COKKDFTTRELFLTVWS, £
T THIRICOWTRE L, EFHIEEEABROMY BLEHDFEN—HIOTH S, Hr
AR ARDOR Y IAKITIN X, BEHE LT 20 & 5 A b ik,

Higs i, mILBROAE (MRECER LA 45, (WHEo&E (Wb x CRELE 2
). WEmOmEhALBNCA b 2R (3F). 2V, 9D 5 b 5 MIIEH LM
B DA LTV, 789 O 4 FEIARISAE LTz, #h 2 ABERIT-80°C~80°C, 90
SR T 1IER, 238/, 384T - 7=, VB TI2254mmDdUV-C & 3045 BIFE & U 7=, MBS &I L, 413
n/on’ T B, FMICERR L-20CIARFE L1 b 0% SNBORBE Lz, FHAEIL TR
MEEEITH GV, FRMAIETIO0. lom~0. Semiz ¥ o 7280 & v, SNk s EmE T b
y ﬁé'@ﬁfﬁ L. WEERBK TS RBIC1Y OEREEH THEE Lk, 385%iKi3Mugashige-Skooge
WERWE, 1EMHRCTRELTOELEEBRICTE LN, HEARL LA3ETROHER
Molecular Probefl: kit HVv iz, I Okit TIXIEHIRITIRA O N & A MBIk E 0% e 4 5%
Do R/IBELE S AEFRE KD,

FARMROFEOHEZI LG 2BMENE L T, AR TLEADBUIENE S
o, MEMEDBRITKE OB (95%LLIE) TEARME L, 35BS 7 Vamign
FEHCI320-40% ICER DIBR NI A S, UV Tl 2 3B CHEADBRUMEN o= (20%) 23,
%56@?@%ﬂ%%ﬂ%%@@%ﬁ&&ntoﬁ%ﬁﬁ%bt@ﬁmomfﬁ%ﬁ%miéé
FEHE &I o fe, BB O0% LA LM TH -7, 3 EBEY A 2 AT OECI340%
~TORD AR T =7z, UVERSHE ORETI60-90% B EMBEBCH o/, B 2 A 3ER L UVEH
HRBOMEFILBWERH o/,



1 1 Carbon and nitrogen source renewal in the earth

S. Rajakumar, S., P.M. Ayyasamy' and K. Anbarasu

Department of Marine Biotechnology, Bharathidasan University,
Tiruchirappalli-620024, India.
" Department of Microbiology, Periyar University, Salem ~-636 011, India

The planet earth is made up of many organic and inorganic substances. Still it is big
question about the origin of organic and inorganic component formation and continvance in our
ecosystem. In general, it is experimentally conclude that organic matters are formed from the
inorganic resources, mixture of various gases etc. However, in due course of evolution, from the
chemically formed organic matters, the amino acids are formed which is the key to make
proteins in living cells. The amino acids are the combination of carbon, hydrogen, oxygen and
nitrogen. ‘The éarbon and nitrogen are the soles component of any organism and their
sustainability in the earth is very important for all living beings. The carbon and nitrogen are the
" most abundant and important element in the earth 6 and 7" places respectively, which are not
only in the atmosphers, it also an important elements in the organisms too, Carbon is the second
most abundant element next to oxygen, nitrogen in the 4™ place.

Microbes plays major role in the renewal of all major elen}ents by metabolic activities,
which are the key phenomenon to maintain the elements status in our earth. The imbalance
result causing various huge problems happens in the earth, one of the best example climate
changes. Since, for the past 10 years my research mainly focus on identifying potential microbes
to do this kind of good jobs to eliminate the above problems and keep our globe free from
pollution and climatic changes. Various carbon and nitrogen rich effluents in various South
Asian effluents were obtained and treated with industrially important microbes, the release of
elements or conversion of one form to other form was recorded following standard
parameters. The results revealed that Pseudomonas sp. Bacillus sp. plays vital role in this

process.
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1 2 The systematic thermal motion on pair of hydrogen atoms in the water
where double helix structure is formed by intermolecular forces
EEETA(EHEE 2E#R

Shinji Karasawa (Miyagi National College of Technology: Professor emeritus)

(]

K TCHKDSFHRBMICER T HEEOFHELECTORFORER DN THREL .
KPTCEKDGFLAGEEKESELTKRBETER SO T RICERIT S, KOBER IS
FHEEIAROERMBCERMICHY. 3 BExFOEEIcEEREARICIEEWAEE
LT3[l ERME M-S NEEZBEXFEOREICEETHL, 180 EOEE TAERFH
OREFIIANEZ LN, MENEETIHEBETIFOBELERT L, ELOSEVOREAT
[E—@AHEITKFERFELAREEY. ALEOXKERTHERAAMICRECEEREZREC Y,
[T59  EEIOHRLFOBEICEET KOS TFEAORRE]

E% 1y m BEOMIZEHROIS I EBDZEMFERRTT ORI DATITEIVREL
feo BRHATEESOKMD 240 HITHIVE X TREL. BHITHEORTHEEL-ME[2]H
5. BTk DBGER OFELIFF—E T, TOEET 1 g mBETHD. COIEHRIE. KOSKF
LHEBLT. miRiE 10765, BRI 10" EULH D, TF5O BB EIMHEFOBEOERTH
Y, COEBICEETIORMEL2DKORFTREL KOGFOR(ISRA4—)EEZLN D,
[k ORIZBIT BRI D RSN BB EDK DS FREHES]

KDEI LR 75.6J/(K cal)lZBAEDOEEDEILLEE 250/(K -cal ) 3 {&TH 5D, BRBEIS
R 2BMMARE OB ERENDROEFEME T RILEF—IE 10kcal /mol TEOEIZRRIIZ
FHLW KOZEEKITHEIT KT/ O S THRILF—I3# bkeal /mol THHM. 0°Chis 100°C
DR TR OT=K DEEMEDFERE L TR ILA—(E Skeal /mol M5 3kcal/mol =T Do’

#75 . kORI .4keal/mol) T Do COKORMBO INSIEIT S HEICHBITK
FRTHPEGERENTEOMERTRTEILSITHIFEEIRILF—EEILND,
kD5 FOBRINAET &EBT kR R T ORBER OIS H4EHE]

BIEDKTCIEKOEBES FHREFREDIRNF—LBRHRT U2 LE T 51=0HI12H
EHEROMEELLY, FOBERNETIE 3 EMEFHFCESNIC IS, KKBESL54
FRATHENLTEY. 2 FHAHARICRINTHEETHIITRA—RERTES, TOIS5RA
A—DOEBRXFEETRIENh THE0 T, TOHEEAOKRRFOMERHEET S,

[#E]

BEDOKTHE A MICIRAEN T 25 50N EhD. TORUMMICEST5S
KFEBEDKFRFICL>TEEINDIDOT. KFRFFORENLESNT D, TOKOKERF
DA BRI S L ER S-SV CEERREREIESILATES,

[#:3% 3Xiik]

[1] S.Karasawa, “Origin of Piezoelectricity in an a-Quartz”, J.J.A.P. Vol,13,No.5,799-803, 1974.
[2] SKarasawa “TFS o EBOEE" http://www.youtube.com/watch?v=3ar1bY2SP ¢

[31 KREFEF, “T502EE” MHE One Point-27, FHIIHA. 1986
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Adsorption of some aromatic hydrocarbons by clay minerals

BN FXk (WE-MHFREE)
HASHIZUME, Hideo (NIMS)

WE FERREKEGDPEZRAFEERCKRIEEROFHICHEEL, FEibihit
ERSHEELEZETEEINS, E MRS EE T LRGN C & )
ENTWEEEbNs, ESICHTBRYIIMMEERNS 2 Z L8 5N TWDS, AHlL4E
ANV T2 EEY TR, FRBREECAIEORECEN. MRES S
DEECHTEMEOMEERICE D, EEEFRYSCERINEAB LAV, 1
SR E M OMIEER 2RO, REBRREFARDLIENEETHD, =9, B
ARSIkt B AR DU B R A 850 B

KB BUKMER LT A T T ¢ T4 b (py) EHERCE (sp) W, PYIIRARY. sp
B4 %Z ATz, SoDEAE DL 2B R IIME,S 1,0, (OH) , TH V. Mg0&Si0,DMg:Si=3:2 (
mol H) /3B EDITEA L. BEYSeEKoe%® KINERBICAN, 150CT2~64 AR
U7ze Py, sp&BEHIKICHEBL. 2unbl FORFEED, MEAE UL, AHIEZAY
>bz), WVIZ(tn), 7/ —)l(ph), 7=V > (an)., LZEEMR (ba) ZH /=, 100mL
Dbzdh B WNIEtn& 100LDIBHIKE 7 5 ZA I AL, ShIRESHERL . 2D HEE. KO
o EEECHERUEEICAN:E, TOMOARL10mol /LIBEZ FIRIZ L. SEE/ R
DB ZEDREICA W, BEERIZBCTT. Ny FETTR-> . 50mgDREEXIT6 .
LD E BHERBICAN, hiff L. BOOBHC K VEREDEE L. WEREE -
EDIRPOMDIREZSFWRBETTRD, FOENSEBEEERDE,

R PyldbzRtn2R<EETZDICH L. an®baZzFa EHaE Lz, Eizphic DT
e TE Liaho /., Ef:spb’:’)lrlfiibz EtnDRFEEITELZ <. phtan, baldBE L
o 7. PylspDRERE BT B &, bz DU BIIEN I py DA X WANEIER U T
HO. tnTlpyDIES Aspd D %'&%%ﬁ%ﬁ‘? Jre FE7m, ankbaTIZEMNZpyD HH
W% <, phidpyRspic B Lisho /., BzotnldB/KIEN R W=D 2 5 OBk
MR LI R < RE LY FAEOBREREZF Danvbaldds T8 D 55 OEKE
WCRELZETEEINS, PRiZDOWTIE, EREZEDN, 8055 12KBEN
HBH, METERDPOEEZEN, FOMOBUKERTSMICI I RE 5,
BER DT D &bz tnD BB ERR Epy EspDTEBLERBE LT D&, ¥ IDIFED
INREENZ NS EN o T,
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Development of mineral-mediated hydrothermal reactor and the
effect of oligopeptide formation by naturally occuring minerals

N# ME (REEEXZE- AFREZE)
KAWAMURA, Kunio
(Hiroshima Shudo University - Human Environmental Studies)

<HEES> WHERUEYMOMEIZLST, ERIEEFEHKEEALOLSLSBEOEPTHE
Lf=&9 2 REEAIRBShf. ZORBENELITNIE, FBEEORTFREEDERIZESTK
PEENFERKPTHELERLEHEREINS. BEESKEHFLEEE LR TS
Yo MHBHERFTORTIFRNERTHIENARREINED, FAIECRTFROERZHE
[£0.01 ~1%BELENITEL] BAIX—EQHKIO—YTFTHA4-HilTE#RHEL, 0O
BRRZ@RIFTLI-ER, PI/BMORTFESNERTIBECEIRRTCERT LIORTFEN
EOMNRIET A28, RTIFREERTCERLASNIEFBLMIZLE. #-T, BN
BIVITMER U EORTFRERALNKWIE, SR TTHERERBITHNI10%DTETED
[2]. LDL, KPP TCORTFREREGERKEE THI=OFELFLTRTHD. F-, =
DEKEHAISEYDEREERKSERT HRTHY, YIS EELITBOTEELR
BERLEAIGEEZEBRE TS, ChoDBERERIT+HTHD. #00C, 4l A%
NIz EFTELI) 7 72—4F%EL, 9T ET CORKRIGERITCESHLLEKD
A—Y708—0FEER A= SEIE, COFLWAERERANWTREBIESRMARTFEER
RIGHRETHHERERNELI-OTHET B3]

<EREE> NEO0T7~1.5mm, HEYEI100mmODAT L MEMMSIZ, 817 58 (0.02
~2mm) LIz8EMZ FRIEL, ChEMBREWRL-BKTIO—UTFTI8—L AT LIZREL
fz. BT IELT, AHEA VT 7S (Ala),) M SO SHEHE ((Ala),) ~DHBEREEBINT,
BRI, B, BB, VBB S D1 0IBBEIEEOXR RO SR LR -,

<EBRLEE> FROVATLHIERL, 300°C, 30MPa, 2~200 CEE RIEEITLY,
BEBE RN TELCEEEELE. ChEBWTHYODRELATIER, ALY ArHEULIT
FORAMFET TR, LEORTFRBERERIEOELIFKRK28%ETEMLT-.

<RR>

[1] Imai, E., Honda, H., Hatori, K., Brack, A. and Matsuno, K. Elongation of oligopeptides in a simulated
submarine hydrothermal system, Science 283, 831-833 (1999).

[2] Kawamura, K., Nishi, T. and Sakiyama, T. Consecutive elongation of alanine oligopeptides at the second
time range under hydrothermal conditions using a micro flow reactor system, J. Am. Chem. Soc. 127,
522-523 (2005).

[3] Kawamura, K., Takeya, H., Kushibe, T. and Koizumi, Y. Mineral-enhanced hydrothermal oligopeptide
formation at the second time scale, Astrobiclogy 11, 461-469 (2011).
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Role of scaffold RNA for primordial peptide synthesis
BEREZRR . ACTEX FE 8 FHEAFTF. HRET, @ity
(RFERA- B EUEE. R ER K- AR T - ST, R SRR B - 22 h1)
Takuya Umehara’, Takahiro Kitagawa®, Yu Nakazawa?, Hinako Yoshino?,
Ryohei Nemoto® and Koji Tamura'22

('Res. Inst. for Sci. & Technol., Tokyo University of Science,
“Dept. of Biol. Sci. & Technol., Tokyo University of Science, >PRESTO, JST)

REOHK EOAEIE, DNAEOERIEREZ NI BAELHRT E Iz k> T4 5
BLTWG, 5o\ VERZORIBDIE R SHIEIZEY ., EAKATYLYLFEIHL 5 F i
LLTOERET> TS, 2V EIE VRY—L £ T mRNADEEIBIRIZE S T, tRNA
WA BT/ BEERCEICES>TERMEND, LMLEMD, URY— Al D3R D
RNALSORERERL LD AV NOUBENLHDBEESHRTHY . SO LS LR EE M £t
DIFLHNSFELTVBEFEFEALSALLY, VRV —AIZEBFERTFRES E KT, (£
[SIX TR/TVIURNAD T 2/ EDA—U RTH RTIFZ)JURNAD DL RZ L R B E RILK
BY 5 EITE2TIThN D, YRY—LIZEIF DA/ BIZ DU TIL., Proton ShuttleZs & (53
MRIBEN TS, TE/ PV IMRNABSE D PR/ P AT S, RIFRIESLYE
T%"I*)I/:*F"—.’ﬁ‘&'%'é?é")\ FREMICE, PR/ TSN =TI /BOEEDRIZE T, R
Fr#E& ddownhill reaction& L TEVHEMIZEHRMICERLIBEDTHD, #-T. IHOE
BHEIEDILIESNBIE EDELIIT, 20D TR/ TN LENI-tRNAZ EESH M ARLEE
TR S,

BEDQURY—LIF, COEBEHEEFRELTOEA, LALERD, RIFRESERDOET
BINTF NIV RATS5—HE MDD (PTC) MR 35238 rRNAIL. KISBIDIE S | 2904
RILAFREDREZHL TS, 2904E DRI LA FREAIE R DERFIFREL NS> T
KDE, FSITHETHD, COBEMSIE, TLA, LNCEFLERNAN, IHIED23S rRNAIC
RODLIGRBELTOREAEREBIDONEERTHIENT, EREILBULERASH DT
H53,

AHIFETIL, BED tRNA LURV—LDORGEOBIZR 5N S tRNA O CCA E25i& rRNA &
DHREEREIZIVITE-ODRNDEE RNA FEDQLI3HEDITHEDIERF L, ZL
T.AREZEEOCEARBIANF—BHORECE SO -EREENS  BBRTFR
ERIZR -9 B 5 RNA ORBNIDNTHRT S,



1 6 a, B2 tRNA & BEERE A2 £ W05 F BRI
Molecular phylogenetic analysis of all extant organisms
by using dx-type glycyl-tRNA synthetase

mll] BEARER. IR #—.WWEFE BHE ERERKE £aRsem)
Ryutaro Furukawa, Shin-ichi Yokobori, & Akihiko Yamagishi
(Tokyo Univ. of Pharm. Life sci:)

HE SEYMORMBROTOHBEHEC OV TOERIZFELITLVS, Woese
i5(1990; PNAS 87:4576-4579)[£16S/18S rRNA ZRWVERF 2B EERL.
EEMEIDDRAMVIZHEELT=, LOL, FHIZHT ARG EE EHTHT
B BRITEMOPHELCOCEEYORBEHENEDLSTEMTH -/
BT HH . BRIV VBB EF AN -2 HBEERL, 4ot
BHEDZMEMMNEBEDHEEIT>TE -, - AEFRIEEEZTL. Thz
BEIZAV VBBl SEPRBHEENRE D LS LEMTHoF-IEERT
LD, RBIZETIL., 73/ TV ILRNAA REER(ARS) TH 5D o, B4 JLLRNA
BRERGYR)ZHNWTAOFRHEHEERL. 24 YO RKBEFRESERT S,
o BGYRSIZFEREY . T HE. FLTZ<OEFHENAE->TLSEH320
ALV DERENBRTELEEZOLND,

5k GlyRSTE/BEER S| (11588 E TF B 57 BT 20: E 8 - 4938) ENCBI L YU IR
EL277BI DT —2 v EBEL=., o, B GIYRSDERHI LR =S4T
FEHZT—R2E YR EYRRS LTz, Clustal XERWTTSAUAVRETL, FOH
TARETIBA . REFEDBINERRIL. 66BAETELI-, FE-oT-66F 5% F 5
TT7 34 ARLEL. GblocksEFIWT LR EEN TV A207 AL % 2 1= A
Lif=o ProttestZ ALV TRBHE P2 /BB ET ILILGHGH)EBIRL-. B EE S
A7 5 LTHAIRAMLER A XEZT OS5 LTH BPhyloBayes#E AN T RiFil%
ERR LT = ER SN - R SV ERE YL HEOREHELT.
AUBEZRW-REBEREEZ{To -,

sk - RAXMLZE RN RRITD#ER . E*ﬁi%liﬁﬂﬂ%@lﬂﬁt@U: AERUEE
BERE DK EFZ/E 02, PhyloBayesz ALV =R THLRBKDIER A BLN
foo cNODRBEB OB EDRMBEFEERLTNBERET HE . MartinEMullerd
"Hydrogen hypothesis” (1998; Nature 392:37-41)%>_ Moreira&Lopez-Garciadd
“Syntrophic hypothesis” (1998; JME 47:517-530)D#5{RHEESHTHD,
LAOLENSHHE RO R ER ILHEEAEL, DB LG+ T4
BEENTELGL, AURTEDRRNSE A B EEREMD L BT 2R ER
AR MOEFELEMLEN LG, -, SERITESSITHD S RYE
BEERFEAN-RABILED, ThOOBREEEET AL TEREY DR
RICOWTOHIRZHTNISEEZ TS,
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1 7 Evolution of genetic code
based on the analysis of mitochondrial tRNAs

O#Ef—., RS, BLAHM EREX - £amiE)
oYokobori, Shin-ichi, Yamagishi, Akihiko, & Watanabe, Kimitsuna
(Sch. Life Sci., Tokyo Univ. Pharm. Life Sci.)

EAEAHBR)ETIEE. EVEEPROLLOTOAREBO—DTH
5, BETIE. YR Y—L tRNA, mRNA, OO EIRE FO R MG BI=(C
FoTHTT S, WO TERLREBIETHD, LHL. EHODEELIZ DN
TEZNEL. EAEERD, IBODNSFOIIGEREN DERLRIEG TCIELR,
FUBEH (M DFRER)GRIGETHoI=EBFBA NS, REMGBIZELLTIE.
MRNADIRY GEEIER) L7/ B(BAEOEERHR) O ERHTE, RT
FRIEEGERIEBR(STEIVRFALELTOARY T 2=yRRY—LRNA)
DEIINEDESICERE-OD ., EWNSENBIFLND, ITE L. BEEEMAL
DESTREIIL., EELENEE MR A ENTES,

HRIF. ChETEGREESDELLE, BEDEEBESDSHMEL IRNADIR
VEEAERDELT, BTEEOH TS, HIC. BEEBESEEDEDIZHEDNIS
tIRNASD FREN @RI DL, BEEESICEHEENRONESIFaVR) 7 (RIS
ZHEEPI L FUTIE SO LSGECEESOEELOHEITELTNDE
BAbNnD, EREBYItaURYTERDELE-ZHBREYILaVFUTICET
BECHEEDEICETIERERNL,. bbbt TEGEEDRERIZDOLNTH
S LUy,

B 3K

Yokobori, S., T. Suzuki, & K. Watanabe (2001) J. Mol. Evol. 53: 314-326

Suzuki, T., K. Miyauchi, S. Yokobori, N. Shigi, A. Kondow, N. Takeuchi,
T. Suzuki, A. Yamagishi, & K. Watanabe (2011) J. Biol. Chem. 286:
35494-35498.

Watanabe, K. & S. Yokobori (2011) J. Nucleic Acids. Article ID 623095,
doi:10.4061/2011/623095.
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A next generation evolutionary molecular engineering system
and the future prospects

KBLIT. BEAMNF (REXFERSEMER. 1257~ LEFZEERF)
Hiroyuki Ohashi & Etsuko Miyamoto—Sato (Division of Interactome Medical
Sciences The Insitutute of Medical Science, The University of Tokyo)

ASITOEEDEILOBERICBNT, BRLRERTHEREERE L T, OIFOHTAE
YIFEOERIZEIY, BEL MR LD E LEEEEMO S ) LFEREFTATOR, X
REOBEGFERVERE I N SOH B, 7/ LAFFTBEOWRICBNTIL, 2 b Dl
KIBBEFEROTNE, BEWLT ORI - BIREZBHE TT O 2 L A HBR D BT O
EMRRCEENTWVWS, ZhEABICTI00R, #lEaFIENFETHD, #baF
TEMFEL, KEL ST TCZOOERRTHAWRZ EMNTETH D, —2dIE, £
SFOHEERFNERTHY, cDNATA T TZ ) —OFhs, H55 T LT, A
EBOH D bDEBIR - RIFTAERTHD, ZoHik, EESFIENERTDHY,
ATHRBEBGEFIATITV—RERL, HEIWIBETFHRBIEERFEATH R EET
VN, A= COBEEEFEORB T FRIREREITO ZLILRY, THETHFELLR
Mol EEksFE, BOIE U TAIRT AERTH D, 2F 0. EandEle & bIicg
& FIFCEFBEFBHREMITTAEMCH L ERAMRC, £mEbo ot RA% ALA
ICRBRAE N T L. &S T OELOAEA ORI, BESLERZ VISR,
HEESFE#BRICIED BT A2 ERHRAFETH D, Ein, WHAREDNAY — 7 Y —
DBIBIZ L VA%, BT LEOSFICLRBENLRERE O SNLIENTEIH
B, BxIXESRELENRSTFIRATLE LTEMRTIEL BRI, KHRDNAL —4
VY — DN B T NMICIER T E AR HRELE ST TENFEORRB EITo TS, %
T, BREMENLRT e —FThHIFEERRENERESHRZAWVT, HIRRP
DORFERFRPU R Y =2 UF A7V T 77 7 Z—BnRNAT 4 AT A HED5FEIRE)
RICKERBEEBEZEZTWDLIEERWEL, VAT AORELE T, &b, 7
A 7 F VR OREERBENT 1T 5 IRIREE L F TENFEORREICH IR Y A
TW5, RFPEBSHEITIITHRPICHEET 2T X COESS FHEERE —SBITHAT
e, £MEVRTLELTHEETIEHENEIIBVWTERO THERARY -1V ER25 T
ERTFRE L, AR EIIEN? LV BB L FERIHEEND, FICIRN T4 X T
LA R ERE LR EATE LS F TENFEC OV TRET 5,
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(FORSEEENFEIRSINEREMFOSH
Examination of particles recovered from asteroid [tokawa
by the Hayabusa space craft.

T 1l B (KRARFRPRERDRED

Akira Tsuchiyama (Graduate School of Science, Osaka University)

R RN EEIC L 0 /NRE A N T O MUSES-C Regio &IN5 IR Fn 5 L2
Hi3s (smooth terrain) & VIR S /=Y > T IVAN, 2010 £F 6 BiTHIEKICIFE L /2. 1 b
MRS EORFARY MLESS, FHEGEZTLEEIS RS~ LLIXFD
1R IRHIETBEELSNTVEL. Pl &b MITREEE A S NS MHIELT
Y 1500 BEA LRI EN (0L <& 10pm BIF), AR ERRT (30-180 um) 12D
WTEN O & AT R T 08 2 bz (2-9]. S DILSEMRAL. BERRFNMA
S BT OMETHRMAR. BTF2460HEYT— FRICLD, INSIRINRET
HIEMCEEL TWERITFTHD, LLS HB NI LL6 ic—H LA MNRE o o EEa >
RS MEGEEMT2METHS I ENDN 27225l ZORRIE, INETRAD
wFIERTCNRERF AR MVOBE EOHENSHEESNTWERA X0
TENERE EOBEBRMNELL. BAODEFEIIOWTERNRRELEA DO T, BEL
LICRLIERELVWZD,

INSOY L IIVIINRENSHUDTHERONZ OO TH 2 EREFIC. TROF
)L FEEICE-> THBBRBANZAD LI RIS, 2EBBOMIRAREKL TU X
ThbHd, INEANTHI &KLY, BANSTRES ZEDOTERWHROFTERS
B5N%. TEM BIRIZE D /IERE TOFRHA(AMAD TERS NN FAZALFITED
KBEACHEMFHFERMNICL 2 LTV AOFRIEREN 7). XBEI170CT LDE
517 3RITCTIR 2 b &I EZRRIR & R £ OR/LBENEE & Nz 3).

2P, REEAYESEERYOETEIRAETED & AR EINTWRWEBI. —7F. SED

—EORRICED., A MATERE (1 FAATEDDBREDPERET, ZHTHDXE
NERL TEOWHFO—MIEEEL T, 7N IEEE B DRED AT
BENzEEZ5ND) OEMBYESLREY A Xins, TORE. 1 MAVORRE
EICWES TOEARE Moz, 2. B FESNTVBERRST T
DFEMSITICL D, THRBIBRBHFEINS,
[1] Abe et al. (2006) Science, 312, 1334. [2] Nakamura et al. (2011) Science, 333, 1113-1116. [3]
Tsuchiyama et al. (2011) Science, 333, 1125-1128. [4] Yurimoto et al. (2011) Science, 333,
1116-1119. [5] Ebihara et al. (2011) Science, 333, 1119-1121. [6] Noguchi et al. (2011) Science,
333, 1121-1125. [7] Nagao et al. (2011) Science, 333, 1128-1131. [8] Naraoka et al. (2012)
Geochem. J., in press [9] Kitajima et al. (2011) Lunar Planet. Sci., XLII, 1855.pdf.
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Experiment of capturing microbes in low earth orbit (Tanpopo mission)
Simulated experiment of capturing microbes by two-light gus gun
ol BT '(s08756@toyaku.acjp), 2 BF BRAL I LR |, BB | Yang Yinjie' /NAEIE % H
LRENEAHHE- WEHE’, RPHET SHARI,\LTHE ®, REAS, SURMH— LIl
IR (BN - A, EE R - BEL, CISASIAXA, P R ABIEHTA, TR
oYuko Kawaguchi', Tomohiro Sugino', Narutoshi Kawashiri', Keisuke Shiraishi', Yinjie Yang', Kensei
Kobayashi?, Makoto Tabata’, Sunao Hasegawa®, Eiichi Imai’, Hideyuki Kawai’, Kyoko Okudaira®,
Hirofumi Hashimoto®, Masamichi Yamashita’, Hajime Yano®, Shin-ichi Yokobori', Akihiko Yamagishi'

('Sch. Life Sci., Tokyo Univ. Pharm. Life Sci.,Grad. Sch. Eng., Yokohama Natl. Univ., *TAXA/ISAS,
4Nagaoka Univ. Tech., *Facl. Sci. Chiba Univ, Univ. Aizu, )

HhER EDEMOBRDERD—Do L LT, EmPHIERS (DBE) CHAEL, FHE
ME2BE L THEREICBELL L &hb (0200 3 THEBIEFEANDD ] i< LV
S ALTN B[], xR DR ERIEY 5720, HIEREHUEHI400 km)% B[ L C
WOHERFEAT a0 [EIED | 2FA L CRAEDOHMERERE FIT 2 %l 2
DTV B (2 MIFIEEHE 2], Z DFETIE, %139 DIREL Gz 7 v 4 0 & SHERIRE
L, WRTDETFERMET D, =70/ VERIIRL, HETZT a5 VOEEE(NT v
7). PR DRT R IR Lc %, DNAICREN 2B REEIC X 0 ESR TR
T De BWTHRFZTT 27 N0 OHEBEL, BT R OMAEY DDNA % 52 Polymerase
chain reaction(PCR) THEE DE{ET 2L 5, HWBIRHGFRD b O THIVERBMETIC &
WIREDOKEEITI) TETH D,

TR FVBEBEEDSIO NV TH D mEEFNES km/s) TRIE L TV B HF O
ROWMELEML, ZEEZES LY Eh5, KERCIIMBICHE LT oy
M0.009 glem®)E BN B3], EZ TEBICHERT R 754 NEFADTT v Mk N
I CERT DRF OREHTIS K UES ORI TTREDE RE L,

TSR A A GEIAXA/SAS) & IV TR R ERE 1T o 7, HEMT & LUHEY %
LARAEREEROBRRBENL—E L #A F#I10-100 (m)ZTEE LAV, 8 IS
BEILITRIF- % DD TEPERA km/s, 6 km/sETINEL, BELEFOTT 2 5V ER S,
B LT I3BmmDOEED b7 v 7 &R L., BHCHEET 2 E R <HEShLEER
MBS NIz, RERTE, PRI L O BEMSRRI R0 BOhE LTy #
£ LIZRFORE SOFMEITIOE - BEICEF LZEINEOEERR &, HLRa
HRIZ & D IR IZDNADERIE L TV D0 ERET LR 2 BE T 5,

[11 S. Arrhenius (1908), Worlds in the Making-the Evolution of the Universe, Harper and Brothers
Publishers. [2] Yamagishi et al,,(2007) Biol Sci. in space.2l, 67-75, [3] Tabata et al., (2011) Biol
. Sel. in space. 25, 7-12,
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Evaluation of the space survival possibility on ISS of Deinococci

OMNPUSAR', BRE, W AT, ZEFEL), Yang Yinjie', A0, (ERERE, 18— 5, p
NIFmE", EEE, BEmA—, WEAR (FOKERK - £aEHE, TAXANSAS, FFHHTR%
HERE, "MK - SEERE R R ERT)

OKawashiri N', Shiraishi K', Kawaguchi Y', Sugino T', Yang Y', Hashimoto H% Satou K>, Nar
umi B, Nakagawa K*, Yshida Ss_, Yokobori S', Yamagishi Al(lTokyo Univ. Pharm. Life Sci., JA
XA/ISAS, *JAEA, *Kobe Univ.,, *NIRS)

WEBOEFE ZP LT ST, [ERRCMEEE AV o E 2 B TOMEMREERI &<
MBITEIL TS, Fab, MEEEHAVTHER 0.8 km~12 km DR AR L. B
B & LT BiS Deinococcus BITHIHEN D 2 FEBOMBE. D. aerius. D. aetherius &% 4 i
B L (MK 0.8~58km) LEVEETE (M LA 10~12km) 2 THi%E, BEEHIREZI L7 (Yang
et al., 2009. Intemnatl. J. Syst. Evol. Microbiol. 59: 1862-1866; Yang et al., 2010. Internatl. J. Syst. Evol.
Microbiol. 60: 776-779), Fiz, KEKEAVVTEER 12~35 km iZ CRIBROEER 1T\, Bacillus %
Paenibacillus BORDTFRARE % 57HEL /z(Yang et al,, 2008. JAXA-RR-08-001: 35-42), k725 BIZ
3. KOEAEQLBIIBITOMENBEFELEL D, EEXTOFELHLNCTIETHS,

2T, T4 1XBAE % B [EJ 5 International Space Station (ISS) ZFIA L. #EIREEIC BT 3%
AMTFEORIEFEREITI) L EZHBLTWS ( =AFIFEE] ; Yamagishi et al.,, 2008, Viva
Origino 36: 72-76), A<FHEIIZ, FRAEADIHLE - REE. TUMBA ORI R O EBR 2 Y6 oD 75—
TPOEDMB, EDFTT —vD—on MEMOFEES FHEEM~OBREZER) )Ths,
T, AP TFHEM TEFENE I e REIET 21, #AEMEAER L & BIZISSH
IZHRY o, FHEMCEMBE Lk, i CEBEREAIFT 5,

ISSIEELZE T, AR, FEMBERICBS T T, RMARIRESLE R 59045 TREY
DEWVS | BT L o TIREBSRBEILD B, Lo T, HeRBEERORIELT 37202, B
BERICROIWED L., HERTFHEEMGESN%, B ECHRITNTETHA T L N2 E.
N5, TOXIRBEDOEM & LT DeinococcusBANE DI ZE1F b v b, ARWFILIL. Deinococcus
BEAIE DISS & 1R4E L /- BRI+ 2Tt 2 MIET2ETH B,

WRETIZIAD. radiodurans Dtype strainT#H BRI (wild-type) & EIEREREETH BKH31. rec30
WTNZSVSTS, Fox H3E « [ CHEE LD, aeriusk D, aetherius, % LT42 CCHEMTIEE/RD.
geothermalis% T, FHZER OBEBERESM & L CHFRIZ OV TIZAMR £ 7213 He R D RS,
BEEZLICONTIZE80 CTERITE60 CORELEL (EZET., 9045 Tl oyele) &L, Zhbm
HOES DISSENE b TOMAE DO EFFATREMEFMREE LTz, REERICSOWTERERET 3,
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BEIA B BB HLEECCETIHE

The chemical Evolution in Simulated Titan Lake

&%, Seema Jagota?, Malika Cater?, David Deamer®.
Bishun N. Khare?, Christopher P. McKay3, /NEEIE

VRIRERBE T, *NASA Ames Research Center, *UCSC

[#E]
LERROMEDEAZ N, BFR - A URENLERIWELRTETL, S4E +
BIEKEICHR SR EF, FEBER SO I 2 L) L8 HEY & L0 L0
B TND., By —o=KA~VREEICLY, 45 0 REOEHREFIT 93.7K T,
R 2 22 B R DMBOFEERE SN ERY, T T e TARELEST S o
EWTRENT. E, e oM EEEERICLY, BIEY 1 ¥ kG bRIEAE, =k
UIEOFEMY, BOTHRERY V-V v BERTAZ LARRSRE, BIEERT
ERENT A FZ =D BAWT, Z4 7 BB TEDL S b iB % 3
D EFR~T,

[528k]

R 0%, AFV 0%DRAKAEDTESL 1hPa ([T, 72 7S X< HELIT &
AFI =V EBEH LI, FAF Y= UPF A F L REITH D IR O &
Vo AL CRTDEBMERRD D, ~FI Ui VOB L DBEBE~OEMER R, Ei,
DALY =) AEREKORE LICEEET L, €080 EH~-,

[RER L 2az]

Yo U T BRIV 0 & D RIEBEREIC I, 1S EA B Lo, L
Ly YT BT HRENTY I LB A~D Y — ) o OERPHERE N, $
o FEBMEEIEDOPTY, MEZF v A V02 EORAMICIEY — U v OIERATER
ahi,

02miD7 B F)NVLIZDBEDY — D U EENLELOEXORE LIS, BT+5 &,
IOWHIE, KEIDES AR o7, Fin, MOFEREBEE DA~V LR rar AR C Y
—VEEMLEBDERWEEED, MEOBRREONE, T0X % AESFIERED L
DEIEDDETFRENEORUTHY, V—) URMEMOEONE &5 2 b 2 qmmd
LZHDTHD, £, ZORENL, KED pH R EQEUEEELB LIk, V=1
MIENVREDEEZ LD ELHFTELIOT, EHIEBHEMI T FETH S,

TLC V= b BT, Zraf il Lz — ) v ERELEE 25, BREE 345nm,
HOLBR 452nm OMWVEDEE Lo L bdhiods, 418, XHI0Y— Y LRI DM ROMEE
ERATWL FETHD,
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N, =N
NEEE T E
G1 ain size and molecular weight of proteinoid microsphere
at different formation conditions

O&ilg, WLILHRA, Wifi— #BLUEE =HBE @HIX- E6REHS)
OH. Kanamaru, K. Hatae, 8. Nakamura, M. Tsuruyama, H. Mita (Fukuoka Inst. Technol)

FEfy BIEo ¥ /8y BOARBE DNA OBREHFBRICET LT 228, EMdHET 5 LTI E
EENCAR Y 7 I EEAAER S R TR BV, D TRMAHEREE Lotk o R EIRERM
fTBRTVD, ZO—2E LT, U aBE )T ey IR MBERET 2T EICE T
B RO 7RSI ECBEERT DI EBHRESATVD, BONRETVE RuR) 727Xy
RS A A TEHEEIC BB LART 5 L B L. KEEFHR LE, JORBR7eT ) A Ky
RR7 47 LMEENS (Fox and Harada, 1955 ), AL TIE, WL OnDOEBEREAVNTI 2
RAT A TERETV., € OREE 5T RBKICOWTHAL,

Ez#H; Vod@e/7re=7 5 (MAM) %, 180°C, - 6h MEAT B LTTRT /A N&H
o fBbhieraT /4 FEEAERELA ) T a-8{bF U U a & EQEERICMBEMRL.,
GEM#E, SR T4TREBRE, BRI oA T T OREY SEM 2k okwiz, £,
FAF I v 7 HBEEER DLS I THESTHORELITo 7,

25 1
FERLES MAM % 180°C ., 6h fIEALTHEL 20 |
ne7e7 /4 Fik, LC-MS ##rickb 5 ~ 15 15
BRLATIF 4 —ZEATW, Z0O70T /4 F g,

FMAGCIEMRL I 2 0 27 4 THREITRV, DLS 5 |
BIEETF-oin& 25, HZE 02 ~ 0.5um Tho o]
oo UL, 78T /4 F# 50 mmol/L H{bAkiE RRIGAR: SR TCAR J JOAN

‘ *M"inml
S R = 7 e LB O ey sl £
{fﬁ"\—rﬁhﬁgbx // HZ7I7%}T/5JE L/jt_%l:l@*y"fiij:\ Flg. 1 jﬁ{ﬁﬁﬁ?fﬁﬁ?ﬁq"@%ﬁkéhti y

12 ~ 22um ThY, ldpum OLORFLELE HAT A 7 OREST
fEL7- (Fig. 1) . SEM E{g 0T (Fig. 2) TH,
I/RAT =T OMBIEEBLE 1 ~ 2um TH

p. DLS LigiE—HK Liz, kA ¥ v sokiEiEH ©
2R AT =T OEEEIToEE, HIkL ) 7L
% 10,650,100 mmol /L & ZE{LE®LA, VT
DEEL, /A7 2T ORBIZBBLE 1 ~ 2
pm Tholo, ZTRHDI b, BERPTIIn
A7 2T ETR LT BPRERI I AT 2T %

~ Fig. 2 HILSAKEHE T CHR s I
T 2EMBH L, HENLHROBEIRRS N, v X747 0 SEM Eil
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g Eeich DU RE R T UL
Chemical Evolution Scenario Based on Biochemical Functions

INAEIE (BEEXPREI)
Kensei Kobayashi (Yokohama Natl. Univ.)

A DEADLEELR T TO—FicBWTid, ¥ - i L norlz, HiEk
E%Kﬁﬁmﬁ%ﬁﬁwva&éMTgto:MEﬁwmﬁﬁ,75/%@&@%&
i1 E DRSS, T/ IO TOEEVEEMEENTEL, L, ELFEHN
WEeA AT 54 I —0EAYSRIIED THETH 5. bIbNIZERCERAD
HEEEELUEERICED, BOTROFEMPBBICERT O EERVWLELEE, T
DD AL, KSRCXOTIBEELD T7 3 B4k TH0, &®
Fo R ERERY INSELENT) THB, ZOLDE IS aTF) Pafbs
BB EE 2R A 1T L TN ZEIC L DMV 2B EIRET 5, MRETDHWEE S
LTI, &eroRETHs, THCOMR (A AREDER REEEXD.

1. BOER: 73BN EOARERMITBSBHBRICIDERITOELTL
¥95, LnL, 5707 1, BRERICHLT, EHRY I /BREIDBERETDH
D, BIESRTONRICHL, ROXAFv I OFELELIEEEZLNS,

2. fiiieE [R5 DT bHBERIATI—VERREEET S, ZOXDMR
MFAEIE AT O TN DOFENS, KDEEOENWSTREIEINTHETHA D,
3. BCHEH . ACEHROELEYOEEIBEOTE LW, LML, BIEMIIZAERR
U7l F o B TAE A TR Nl geEidE . ZRIC K O EBRNICR—2F
HIEFET S UGS AR, THUAEEOD STk R REEEE A 5,

4. FHEH . WEEFTIEARSTEEDLDIT, TOR/ Y- (TI/BERE
) W EESUT 4 2ETEHEHEND S, THRELELSTF] ~NOMFEXEFEMRBHICED
THFHBBEPERT B ENRNEINTNWS,

5. BHOEE . bhbhid, S kEST] PEESKRETHET LI EERNWE
Lz 2OLSETERERERT, Eiolo TS NAMIgEE~CEL L7278
MNEZENS,

IS OEEEITS B OEYNE OB S IIFENITENWD O TH LM, EMmHEFNT
IR D TR WAL L DVE SRNEBMESENEEMIICERL, BRAICIDE
BEOEWSDOANEEELEZERELISND, ZDVFVAIRESRERZRIEL TH
SFETH 5,












82_ 1 Prebiotic membranes and the origin of cellular life.

David Deamer,

Department of Biomolecular Engineering, UC Santa Cruz CA 95064

All life today has an absolute dependence on membranous boundary structures composed
of lipid bilayers. It seems inescapable that a primitive version of membranes must have
been present nearly 4 billion years ago when cellular life emerged on the Earth. Although
simple containment is one function of boundary membranes, they could also play other
roles related to their ability to concentrate and organize monomers. I will deseribe recent
results in which the organizing effect of lipids was shown to promote polymerization of
mononucleotides into RNA-like polymers. The resulting protocells represent a model
system for studying how RNA -based microorganisms could have emerged as the first

forms of life.
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Tracing Organics and Water from the interstellar Medium to the Solar System

William M. Irvine

University of Massachusetts Amherst, USA

More than 150 molecular species have been identified in the interstellar
medium of our Milky Way Galaxy and in other galaxies. These species include
water and a wide variety of organic molecules. Many of these molecules are
also found in comets, the most pristine objects surviving from the origin of the
Solar System. Is interstellar molecular material preserved .in comets and
primitive aéteroids, and was such matérial beeh.tra.néi.‘erred to the early Earth,
where it might have played a role in the origin of life? This and related guestions
will be investigated in the future with the new Large Millimeter Telescope, a
joint project of the University of Massachusetts and the Instituto Nacional de

Astrofisica, Optica y Electronica in Mexico.



Delivery of Complex Organic Compounds from Evolved Stars

S 2 - 3 to the Solar System

Sun Kwok (The University of Hong Kong)

The last phase of stellar evolution from the asymptotic giant branch (AGB) to proto-planetary nebulae,
to planetary nebulae represents the most active period of synthesis of organic compounds in a star’s
life. Both inorganic and organic molecules and solids are found to form in the circumstellar
envelopes created by stellar winds. Over 60 gas-phase molecules, rincluding rings, radicals, and
molecular ions have been identified by millimeter-wave and infrared spectroscopic observations

through their rotational and vibrational transitions.

Infrared spectroscopic observations of emissions from the Stretching and bending modes of aliphatic
and aromatic compounds have revealed a continuous synthesis of organic material from the end of the
AGB to proto-planetary nebulae, to planetary nebulae (Kwok 2004). The results from the ISO,
Spitzer and Herschel space missions show that complex carbonaceous compounds can be produced in
a circumstellar environment over a period of only a few thousand years. Most interestingly, there are
a number of unidentified emission features which are almost certainly carbonaceous in nature but their
exact chemical composition is unknown. These include the 21 and 30 micron emission features, and

the extended red emission observed in proto-planetary nebulae and planetary nebulae.

Spectroscopic signatures of the stellar organics show strong similarity to the insoluble organic matter
found in meteorites (Kwok & Zhang 2011). Isotopic analysis of meteorites and interplanetary dust
collected in the upper atmospheres have revealed the presence of pre-solar grains similar fo those
formed in evolved stars. This provides a direct link between star dust and the solar system and raises
the poésibility that the early solar system was chemically enriched by stellar ejecta with the potential

of influencing the origin of life on Earth.

References

Kwok S, 2004, The synthesis of organic and inorganic compounds in evolved stars, Nature, 430,
985-991.

Kwok, S., Zhang, Y. 2011, Mixed aromatic/aliphatic organic nanoparticles as carriers of unidentified

infrared emission features, Narure, 479, 80-83.



Ammonia in the early solar system: An account from

S 2 4 meteorites

Sandra Pizzarello, Arizona State University

We will present a survey of abundance distribution and isotopic composition of the ammonia
found incorporated in the kerogen—like insoluble material of selected carbonaceous chondrite
meteorites. The ammonia was released upon mild hydrothermal treatment at 300°C and 100
MPa. With the excepfion of Allende, a highly altered stone, all the insoluble organic materials
(IOM) of the meteorites analyzed released significant amounts of ammonia, which Varied
from over 4pg/ mg for the Orgueil IOM to 0.5 pg/ mg for that of Tagish Lake; the IOM of the
pristine Antartica find GRA95229 remains the most rich in freeable ammonia with 10 pg/ mg.
While the amounts of IOM bound ammonia do not‘appear to vary between meteorites with a
recognizable trend, a possible consequence of long terrestrial exposure of some of the stones,
we found that the 8N composition of the ammonia-carrying materials is clearly distinctive
of leteorite types and may feflect a preservation of the original N distribution of pre- and

protosolar materials.
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Development and performance of alanine UV dosimeter

OFJIREE L, h)IIfniE 1, HeoAREFEL,  JREEX 12
(1. HFRERFRAMBEEREEIER 2. SPring-8)
QTanigawa Yashiakil, Kazumichi Nakagawa!, Yohei Momokil, Yudailzumil.?

(1. Graduate school of Human Development and Environment, Kobe Univ. 2. SPring-8)

Hi b 400 km EZ8% AET A EREFEEHRAT— a3 (LA ISS International Space
Stationhz W T, EMEBSLICEETERL FETEHERMICREL, 20RBEFLER
BEME - AMZFEE STV D, ZOERTH, BEREOFERRNRORINIC L 5 RIE
WATEDERN RIS RD LD, Lo FORNMEBNBRELR DI, B9 —LL
THESFERAVIOBREE LNWEE L, 772V EAVZRERNORRELT>TE. &
Ry TOFMBERET > T 20T, BREBETD.
<JFék>

ISS #liE £ T, -80 % T £ B0CORERL, 107 Torr ODEEZE, BEBEICH D FH
BEOMEZEl Y OBRENRE L BNED. LoT, BREFICIRUTOESNRDLNS.
CANBREETHDZ L.

- HERRRY, BRI ETHB T L. i
s TR AR SN2 b . (HPLC TOHFHOERARY) 4

AR, BEEEMRGIRO D D oL ¥ —HiH] 20}
DORIREZFWEL, o= RAX—EROWINRED 8 1o
Solar flux spectrum by satellite (J.Lean 1991 :3C#k 1)% 1o}

b L HIEED SR 5 FEE L B. osl
<BHE B OB > I e
7 5=Vt 80CIE Y DRETRET . B oo
ABEH T AEHRE EITEEH 100 nm DT T = EFHR i;ﬁ;&ﬁifﬁﬁwmm
#ER L, TOLEM»bAFH RY 7 a5 (LUT HTC,
7R C36HT4) OWEBE kL. —
BElE b — & — & OBEBRAL ITOR, 108 Torr O ol T Al AT (175§
RETICkE, MEY B2 5HR 175 nm ORZEE  Foof = ——
SROBBNIMEZRE L. (Fig.2) 22
IRE 90T THEBAMET LAET, HAShETT7= 3L
SO TFEIHRD LTNAW. T I = REERE HIC T %E Jf
BOILT, BRICEBT I =V ORERET L. [ IS
ST EIEIRIBITIC & B MRS T RO E BRI TR Temperature/ G
DB, ZORFOEIR - SFHEERNT 5. CH 5 18 o REIAROTOAE

3k 1 J. Lean , Reviews Of Geophysics 29,4 605 (1991)
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Optical property of alanine-monomer and alanine-dimer
B FEGRFX-FE), B HKRJASR SPring-8).
B gEE(WE AR ABMRBRERESR). R BFaEX-5E),
AR BEMFXR ABSEREDS). PIIEGEF R ZE, k- ABREEEY)
M. Iwai (Kobe Univ.), Y. lzumi(JASRI SPring~8), Y.Tanigawa(Kobe Univ.),
S.Takahara (Kobe Univ.), K.Sugiki(Kobe Univ.), K.Nakagawa(Kobe Univ.)
1®E

BARMOERHSNET I/ ERTFREATEAL TV ATREELHS. COESTI/EA
FREMIL2H EUEEBERRIN) &> TRITEEEE ST/ T—RHEEESREINE
FARSIWD, TIZUFAT—DREBUNARIRLE 3-250 eV SHETREL, FS=VE/N—EREL
1=
2225

AT A BRER(ER 10 mm)EETERL, TOHEMAEBMNTF I A(I—SEEETEE T
fERLTEHMBEL, hOFAHHIXSBEBLLTHLE. REL S FHZHER UVSOR
BL7B(3<£<30eV)& BLEB(15<£<250eV) ToFof=. #HBIzIZ~ 724 Si photodiode % LY,
WNEGRET Keithley617 TZOXEFEERELE. BRESOBAILARINME I (F), HELRD
BBAARGNE [(E)eL, T2 BT —BEROBNE ABS(F)=log(l, (F)/ I(F)) #RELi.
JMERLER |

SEAVEY VT ILVIRRENES FOMNRRIRIZH L/ A XOEIEAREN o= =0l B HTE
ERARINERFEZEEE ST LB R F—EOOEFELENEOD, COERT
3~240eV DEERICOT= 2T Z = HAI—DARIMNUBR BN AIEREREER 1 (ZRY.

1 BTS20 14<—I4, BE3I0T7S=0F/r—DBALELLY, 206V SHCBIEAE
Lo otz COCLBEFARIMNLEL DEMRERFINALT I U A< —1% 20 eV DRIz
BEDFIGETHILEERET . TONEMEEREERETINBBENZERATINGT S0
A —AEMERRIZDRURET .

SEBWYVTVEESSTEROT, $AEENGEREOY L TRETIRENSHS. £,
TIZUHAR—DERENA ZBEIRIMLERAIET THY, RLYBIEFOBRESHETRES
5FETHD.

4 BT

FEFRIL, HTFREFTH UVSOR HEHIA
(FEREES:23-817, 23-819, 23-824)=H1 0.5}
TiThhf UVSOR RAEvTMAF LIz, iHmbH '
L LHET. 8 o.10}
5.3k =
[1] A. Shimoyama et al., Nature Vol. 282, pp. 0051
394-396 (1979)
[2] J. Lean, Reviews of Geophysics, VOL. 29, pp.

0 40 80 120 160 200 240
Photon energy /v [ eV
B 1. 752849 —0R%RILA
Chemistry Vol. 77, pp. 1153-1155 (2008) ROMLCREER)

5056-535,1991
(3] M. Kamohanra et al., Radiation Physics and
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Microwave Assisted Enzymatic Reaction

MABRK', BEREN, SHFAEHAL OJ'(P'CH‘* :
(AITKRE - £@lEHRIT, "HEX - BT - icA%ED
Akihiro Matsumoto, Keisuke Sugawara, Takeo Yoshimura, Shokichi Ohuchi
(Department of Bioscience and Bioinformatics, Kyushu Institute of Technology,
Department of Applied Biological Science, Tokyo University of Science)

ELSHIT: v 1 7 aWBHT TR, HbdBLERGIERELEND T & BSH LA
&R, Baid, EEEEOBRIZEVTSL A 7 niiEELENFR SNz msE
HEESTWSD, THET, fBxDERICOVWTYA 7 niERESIELBRI LT
TEY, BEBRBERNZ LS, A7 ulEBHTCR7T Vv A0 EERT
BRI LERALMICLTE L, ZITH, BRRGL LT, BREMK
A%%% BENKDMEREE, SbiTiE, =& ) —AARICEb AR LT,
7 uBHEOMREBET LI,

EEﬁmm‘%@iaﬁﬁmm“%ﬁﬁ <A 7 eFRAT COE B EMKS iR
ROETFNVERE LT, )PV VEBRLSTFEI00=0 NI IIEERD Y
F—ALEHEEE Tz, PV Y F—ADENEENL25E DI DR
TV EMAT, BRTAFRMELE ) JF—L%HE{ELE, Z£0%%, MALDI-TOF M
SHEAT Uiz, FUNIREISTCTHITE Lic, 1058~ 7 aift B L= 5k & #E3kik20
BREfE] D SRt ChLER: U, TERIE208FR &~ 4 7 2RI 1055 IIE, MS236000LATF &,
OGS ERREETT U, 120658 < FRBSEAT, BENKSRESRLE LTE, ¥
—EBRTIT—EERAW, EAa—RR0T T Ok RE~A 7 aiERE T T
REF L7, WThOBERD, <4 7 nEBHOPNENR LR,
WHEBRBEREICKDSIIT I/ —ILER : GREREOEBRIICIL, BF) MEVEE
RMEAPRE LTV R 12BREOEBRICL 2=/ —AERFy MERIALE, =
i, BEESTS /LN EEETIRICEDLIERY, FEREBROBRICES
Bzl bOTHY, Ball, TOBREICLITY ) —ABRIESNT, w471
RS S R U,
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Microorganisms Cultivation under Microwave [rradiation

OEHMAM ' k&M ' EBEE'W IHERHL KAEE'
(CRIKEE - £apfERI, *HEX - BT - ISAEMD
Rintaro Hoshino, Wataru Nagayoshi, Yuki Kurita,

Takeo Yoshimura, Shokichi Ohuchi
(Department of Bioscience and Bioinformatics, Kyushu Institute of Technology,
Department of Applied Biological Science, Tokyo University of Science)

FEHIT : Foald, (EEEEPENDRIBORKA ZPET, v 2 2 EI LT —
DEAEEBRE LTS, ZIZ T, MeEYRRIC~A 7 ol & R L
MIAADEREREICEX ZEEXR, BEMEL <1 7 njngs L+ 5
LEbIT, EREREIOBERGEOREILLY, HEOBELZHIZIRLTH-T
b, VA7 BETRAXF-ORARFELSEERN Uz, EHEEOGERT, M
a7 S UBTRMRL, BELL T LECIRTERIKE 15 2 20,
REEAEE B Th 370 74— MR b 17720 72,

VA DKIEE S ETFIEMGERE  SRARADORESGEFIET B D, 4°CO
T—)b RL— LA TINLFE— DA 7 0EEEEZFED, v 7ol BE Ui
BORREBERITCH LIX0CTHE L, =7 R 7E2HAWVTHRNEET
T« OREMIMIE LR Ule, B8, E coli IMI09%E, Flavobacterium sp,
Bacillus subtilis % BV, LBREHE L SEBMD L2 WMORDEEHLCRESR LT, BRIk
HIO3MFMHZE THE L, BEEPFIRIEHI L7 ) 27 LT, WIEE (0D600) T
BEIER L L, BEEEIIAANARTIICE R, BTl 7 0
RIZ & o OBIEMMEE SN iz d, LB IS BEE Sh b ol-, KIBEIZD
WL, EFBEMEIC LV BIEBBREAEE LR, v 7 2B S A MiamR
DIFARERER DR T, ‘

TOTH =L v 7 R EERICL > CHRAEMEM U2 BAE R T Lz, M
ORI TIY, ~A 7 niERHICL > THREAESEMULESE L, B LEBEAER
Rohik, ZKRABKKBOBRAZIZDOWTIMED AR v MIDWT, LBEHTIT
BERERICENTHOPECBEREOREENHEM UL, £, ORDEHTLER
HOREBENEM L,
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DLy H—BAR.  EGOBRICERLARBERL-LBDLARD
Zinc Tinger protein might play important roles inoriginof |ife
ZMA KA (EEHERE AR
TomohitoTada (Aizato hospital)

PHRELEREHRLZRBL, FOREIC, BROBEPLEACEGUGEEORE
FHBRHNLTWS, ¥EEERIZ, EXHBEORBEF. 5l DNA HifkoE
ABMEESEBETAERTHD, Fhit, RNAKERNARY X 5 —¥XoWBEEE
ROBE*BRTIZLTHY, AROBEOMBEICHLEKRT S, SEIX, 20
BHEBRZOWTHRET S,

BEFEOFEMEPLOBEORN  AXIZBITB., U /BROERR., T8
EFHESErL, TIVEBEBAELEMBIN, RET2—NV T3, LhL,
fEEEE b oD, BEFYLEHIEMOT IV BTH D, HlXIE, RNAKE
RNA #Y #5—¥ (RdRp) Tik. SHEOT7T I /B CEMEPLEBEL, 5H2
BRETARTEVBTHY, —HEREEHRELEL TS, DNAKE DNARY
A5 —F¥ ik, BRIEINHNETHB, HIVO a5 7—¥ ik, TAISEU/BR
R EEPES, o b LOFELEETH B,

BEKOSBRKGREOMEORS : HOV U4 L A0 RdRp T, NTP hy i
T, OH OB ER LA ERMECHEENDEEICL S, HEMNEMLIX, THREED
hiz, ¥/, BRXHARELEIRE2E/LTCHRIETEE BRbh i,

BRLAGOEBRICOVTORE : £ENKBITB I RY -2tk B8 03y
OERIT., EHOBEOETFLLEZIIL WLOERIL S, EMOBESBF T
DR XRWE, EERICIX, Pv2 74 V—BALWS F U RIBEET 3,
TOFRTIE, BAEOBBICEREFAVDIZET, TI/VB20»b30R
Elblhnwiant, MEAREELRY, SOREFYRETIHRERZE S, B
B kiz, MRS TRV, LA L, MBEEEEEOT I B ORET
HZZEbhb, BREBEMRBEEFETER., AN, 7TI /v B2ELE¥R
Doy 74 H—8A (V274 —-XI LT —¥) TiX, DNA 0 §)iiaE
ERioTEMBEBREREDONE, $h, BRI, FIRAF-FOBFERICLELR
Ph, bLBRYV AT —PREMEEZFEOV VI T4 T —EBEARSEEBRNT, £
ORJROEFNERS S, RdRp O—HTiX, HGLEZLEL LAR2VWOK, B
Vv 74 v HA—BAORIVCHY, BT, BN, EhbTI )
BB LEYF VA EZb AT, EbIZ, BEXFVV, VAT A VERBIC
BERLTWAAMEEL DB,

R WEREERIL, RdRp OBBELRIN LN, RERERTHOIIIFRL
Bbhi, P77 4 %A, £H0EED 1 2OEF IR 2 A EEER
EZzbhi,
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S L 2 EROEFRICET S GADY xR
- GADYV Hypothesis on the Origin of Life
MmE E=
(MERERREEF VY —  EESEWRM
Kenji lkehara

(Nara Study Center, The Open University of Japan }
(International Institute for Advanced Studies of Japan)

E<fﬁt®$5h\?pﬁbﬁtﬁﬁ®Mﬁ%@éﬁOMA(Uﬁﬁ#A)@%E
EEME L TEROBREZEZ S L CHOHTEBOMBEL L >TWBEFEL2 /1Y
BOBICEOnA2W0hhd T2 ML) OBREERTEIMELABVLEDREN
PHRBEENDON RNA 7L FEFHTHSH. WEHFATIE. SO RNA 7—)L FIREEH
SHOREFHRPETLIHLDMLEEZ LG >TSS, LAHAL. RNA T—JL FIRELIZIZ. X
2 L7 F RO RNA #HEYHRET CARYICERTESLOM,. RNA FARYICHDHER
TEHOMREHGNELBZIBBEAL S,

ZRI LT, Ak, BRATEH =02 FRGEREFPI /08 EDLSIZL
THEAESN-ONMNCEGHESORELELEEZTNDHBIETRNA T—)L FiRE & 132
(RITHER. [GADV]I-2 20 ET—)L FRER (L T, GADV {RE) ICBL &1,
ZT0 GAV RERICERWE S/~ T. RNA T—IL FRFEZHHTHEZET L, RNA 7—L
FRERICE ECEWEHEAICMATESSHIEBEGNELBABRAOH D LIZEHD
Wiz Fhld, EGORFRZMRTHL-OITF, BEFEAIVNRIBEOLDY D =
FOEI) ORERBATAZELTTHEATHT. ThiUd - L EELBEEFD
BEES, SV EREDLIICHER SN0 EHBAT S LIZONVTTHD, B
B, RNA T—JL FRERDIIEN 5 COBEEFOEERS. 20BN EDO XS ITHAR
ENF-OHIEHEBATHLIBH TR (FAgE?) B ETHDH, —HT. £ETHE
Wik DIT. FADIRIBT 3 GADV &S, BLFLEEBES. 2028/ EDLS
SR IO ESEBENICHATES, Livd, BEFEFVAAVEDOHMIZROA S
Whhd TI=J FJ L) OBBRICOWTHLEF(REATELIEZEL>TNS, TO
£ 31T GADV RERISERDRFEFEZ S LTINS D2LDOEFHZEFH-> T3,

SEHEATHWEEN-CORIIBEEZRRIC. ChETICAHAED K 3L T GADY
RERICBNZ 00, TOLSITEZBYLUTAIA . X 512 AV REEXIFT SR
BRELLEINFETIIHMMEEREH > THAMICLIRETERI L%, T
HTEHRAL., BaactETWhWV=ELIEITLEL,

BENE

1. TGADV i —SEanEFERENEY —) FHMARZZMHES, HE{#Z= (2006)
2. Kenji lkehara, Int. J, Mol Sci, Vol. 10 (4), 1525-1537 (2009).

3. Kenji Ikehara, Chem. Record, Vol. 5 (2), 107-118 (2005),
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A function of the primitive protein consisting of four kinds of amino
acids

REdh EX (BEX-ET). K XE (BEX-BI).EE — (F
EX-ET) RE F FEX-L0D,.RBKX BEA BEKX-EI)

Shigefumi Kumachi (Saitama Univ.), Miho Suzuki (Saitama Univ.),
Koichi Nishigaki (Saitama Univ.), Yuzuru Husimi (Saitama Univ.),
Naoto Nemoto (Saitama Univ.)

HE: HRROERII&EGOEFEMRICBITZREEREOCC L >Ths, BAIZIRNA U
—/V REEEIAD RNP U— RIZhiTTHE LR EEZ 2 DB RIBEYE Z 0 ORI
HUJc, FUaRIRE 7 BB T L/ BOBELBEINTWAEELLNEH, BIKEN
Z LW RNAC X D = FUEROBA(Egen B)Y1) & 0 BRFIRT GLRS) D25
DRZDT Ta—FNLHEOT I )BT V2 (G), 7T =), 7 AT F D),
NU VD 4TRETHD ETFRENT, —F, U0 BOoPEIELEF VBN Ta— R
fbenic & oy B3 nF I - RBESEST & LT o VRTINS 2 58 L 7= RE A
REEENTVWS (3), £ 2 TAMETIE GADV DADLERENBRTF RS A7 5 Y —p
FIRFZIBOTHRLB BTS2 RICT RNA I LABEER 235008 5 a2 RBRE IR
FBR(in vitro selection)iZ & o THWRE L=,

KERBNSFTH S RNA 27 Ho—XIZEE L cDNA display # (4)IZ X 3 in vitro selection
1Tolc, GADV &5 U F A3 — F LT 30 BREIC/EY 5 DNA 5475 ) 3 5%, |
a—avf Yy VoA —LEE s, BN - MRS AT 5 2 & T cDNA- T F FEFE
TE D, THEMANT selection 21T ER, BENETF FE28LFmLiEiEE & %3kE
BE 4y ek 2 VOt L,

R : Selection & 3 EfTWEE D7 T FEH LB, FOFD 1 D3 RNA & 100~200 pM
BREDMEEER (Kp) 2F/oZ EMbhois,

(1) Eigen, M, Schuster, P. The Hypercycle: A Principle of Natural Self-Organization, Springer-Verlag
(1979)

(2) Ikehara, K. Possible steps to the emergence of life: the [GADV]-protein world hypothesis, Chem
Rec., S, 107-118 (2005)

(3) Nemoto N, Husimi Y. A model of the virus-type strategy in the early stage of encoded molecular
evolution. J Theor Biol. 176, 67-77 (1995)

(4) Mochizuki, Y, et al. One-pot preparation of mRNA/cDNA display by a novel and versatile
puromycin-linker DNA. ACS Comb Sci. 13, 478-485 (2011)
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An approach towards the origin of primitive translation system from the
viewpoint of genotype-phenotype linking strategy

ORF&F EA (BEXE-BIH). RR F (BHEX-£5)
oNaoto Nemoto (Grad. Of Sci. & Eng., Saitama Univ.), Yuzuru Husimi
(Saitama Univ.)

Recently, “creating an artificial cell” has become an excited area in the synthetic biology.
Now, the translation system is an essential and intrinsic property of a cell at this time.
However, how the translation system was emerged in a cell on the Earth? It has been an
open question till now. Eigen’s Hypercycle theory has been a thoughtful and plausible
answer against this problem [1]. Eigen proposed that the Hypercycle could enter a
proto-cell and the Darwinian evolution was started among these proto-cells containing a
Hypercycle. On the other hand, we found that there is an alternative way to induce the
Darwinian evolution into the Hypercycle theory from a point of view of
genotype-phenotype strategy {2]. To link between DNA or RNA (genotype) and protein
(phenotype), there is the virus-type strategy in addition to the cell-type one. In
evolutionary molecular engineering, the virus-type strategy (e.g. phage display) is more
powerful than the cell-type in the selection of single function of a protein. Thus, we tried
to examine which strategy is more efficient in the selection of some functions like a
primitive translational activity by a stochastic mathematical model using a sophisticate
simple virus model like “in vitro virus” [3] and a proto-cell model. We found that the
virus-like simple molecule whose protein bind its genome RNA accelerate the
translational activity smoothly in comparison with the proto-cell whose division occur

randomly.

[1] Eigen & Schuster, The Hypercycle (1979)

[2] Nemoto & Husimi, “A model of the virus-type strategy in the early stage of encoded

molecular evolution” J. theor. Biol., 176, 67-77 (1995)

[3] Nemoto,et al., “In vitro virus: bonding of mRNA bearing puromycin at the 3'-terminal
“end to the C-terminal end of its encoded protein on the ribosome in vitro” FEBS lett. 414,

405-408 (1997)
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Stability of homo- and heterochiral uridylyl-(3'—5")-adenosine

HhEES, £k B S8R MEE— OHASBC (KEEX)

Yuki Nakatani, Atsushi Sato, Jun-ichi Takahashi, Shun-ichi Wada, Hidehito Urata

(Osaka University of Pharmaceutical Sciences)

[E82] RNA world fR &5 (& RNASNE R DRI E THo1=ET3LMT, RNAIZ KGRI EE AL
RHENTLURZDOIFEB/TE . LHL, F5L-AEESEE TR LOHRIRIZIE
E/RGLAFRNG, DI EEHTEHIRED RNA D IEBERRICA R T AL EZ N EH
05, Ferris blZHLHYTHAIELEYOFAFEMBIZANT, EHEE/XILAFRETHS
adenosine 5'-phosphorimidazolide (ImpA) MEIRI(EESTHIELZRH LY. FEiaihek ETIE
EMRNERL =X ILAFRIESEIETH =B ZONBIEMND, A IE5HIE ImpA DE
BRIGZEVEVAFAETIToEIh, HBENHERCESRGAETL, REXFSLELY
ANTAFFLGEAYIT—OERTREMSERTICEERHLE 2. MEBEOSRIEERE®
BEERRICEZOREXSUTA—NEBREEZLNTEY, RNA OIERELIZIZAFOLXI LA
RNA AUEASN-BIEEE I ADENHD.

BRIEATOXTIL RNA OPHEEBASNTHEMT, KHKE D-REFXSILA RNA 47—
T# B adenylyl-(3'—5)-adenosine [D~(ApA)] DT T RAFLA Mo TIARMIKTH S ALpAD £
U AopAL ZIEEERL, ETOHEKBERPTOUVESIATILESORERERESSILY
ApA ELEBLT-AER, ATOXSILE ApA OMKSEEENAEEISENCEFEHL. T2
&L= % SE, BERINDELDZF AT —THS b~(UpA) ZDIIEREMATHS UpALE S
L, TOREEICOVTHERHET>I=OTRETS.

[5iE] FEXFIL D-(UpA)] BEXUATEFSILE 1T— (UppAL) #UEENJTZAFILiEIC
KFYEHL. & 1 0D unit ZFhF4 0.2 M NaCl, 75 mM MgCl,, 0.1 M HEPES (pH 8.0) 1 mL [=3&
fiEL, 40~80°CTHMK LD RRIEEIT o1, REFMIZHIEHPLC TH UpA BMEADO BIEEEHEL,
AR RETHEE L.

[FHRBIVER] 7, 0(ApA) & D-(UpA) DIKAABEEZ LLET 5L, 0-(UpA) OIS
AR ANERE (TES, Pu-PuBRBlE D4 47—kl Py-PuBRBIE L DX 1T —0 F ASEA S
RENDEVSTEE— BT DERENEBENI 2. £, 0-(UpA) & UbpALELEET 5L, UbpAL A%
BEICENKSBENDEAHLMZ 1. LLEDRE,D, REFSIF(T—EHELT,
ANTAFSNTAT—DMKS FBEEHITELD I ApA F21F TS, UpA THREIHETHY, ApAlT
RBESHSEZ TR ENBELMITHEST-.

References
1) Jd. P. Ferris, et al, Science, 257, 1387 (1992). 2) Urata, H. et af, Chem. Lett, 324 (2001).
3) Urata, H. et af, Chem. Commun., 544 (2002). 4) Koike, T. et al, Chem. Lett, 569 (1972).
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Origins of Native American (NAm}) and Eurasian (Eur) languages (Lgs) were studied. Basic body-part names
(BBPs) are defined as body-part names (BPs) in Swadesh’ 200 basic words (BWs), and were compared with ca.
1300 BWs in “Comparative Austronesian (AN.) Dictionary” (CAD*).(Tryon, ed.,1995). Distribution of most similar
cognates (MSCs) of NAm and Eur. Lgs in 5 subgroups of AN was found to be as shown in Table | (Based on
Ohnishi, 2012a,b), Chi-squared test confirmed that various NAm Lgs have directly or indirectly derived fr'om
various branches of AN Lg family. Maipuran in Amazonian area has been derived from Maori, via trans-Pacific
sailing to America. NAm and Eur. Lgs in Table 1 can be roughly classified to Formosan-derived{or -related), Western

Malayo-Polynesian (W.MP)-derived, and Oceanic (OC)-derived Lgs. Niger-Kordofanian BBPs were also compared

BT AABLUB IS FOEEEFLHBEREOBOD
EESHRA BRI ERFEENSREREABOBE SR
Human movements inferred from Austronesian affinities of basic
body-part name vocabulary of Native American and Eurasian languages
XEH-GEX-BRAREE)oz0-)

Koji Ohnishi { Fac.of Science, Niigata Univ., ohnishi@bio.sc.niigata-u.ac.jp)

as an outgroup. Results are discussed from mitochondrial and Y-chromosome DNA haplotype distributions.

Table 3, Qecuring frequencies of Austronesian cognates of Native American and Eurasian languages: Closest similarity snalysis

{ of-test: #, P<0.L; +, P<0.05; ++, P<0,025, *, P<0.0L; ** P<0.001)

5 subgroups of AN FORM W.MP CMP  SHWNG ac Nen-AN lnnguagcs Number of
(PHIL/Bomeo/SND/SLW) (ADM/W.OC/ SE.8al/ReOC) word items whose
MNurnber of 4 26 6 H 41 closest cognales
laneuages in CAD™ (11/3/% 5) (1 /L3 2/ 23 are found in AN
§ 1. Formosan (FORM)-like (or, -derived)
Chukchee-Kunchuken(BBPY **5.3  3(1/0/2/0) 0.5 0 2 Esk. Quechuan 0.5, Turkic 0.3 1D.8
Mayan (BBP) wey 2(060/1/1) 1} [} 3(0/2/0/1) Mengolic 17 12
§ 2. FORM-W.MP-like
Eskimo (BBP)  **.5 75(#§0/25/0) 2 1 43(0/1.5/0370.5)  Ttelmen 0.3/Mong. 0.3 183
Mongolic (BBF) **35 +rZ8(I/0/*5/0) 0 0 2(0/1.5/010.5) Esk. 1.5, TRKc 2 14
§ 3. Western Malayo-Polynestan (Y. MP)-derived
Quechuan (BBF) 2RSSV 15 0 1,50/ 1.5/ 0/0) 15
Na-Dene BE 1 +H2{3 04l 2) 3 1 1 Yeniseion 3~ 15
Yeniseion BBP 0 +370.3171.3/0) 0 1} 1.3(0/1.3/0/ 0) Na-Dene 3-4,Th13 3 3
§ 3.1, Phillppines(PHIL)-derlved
Koasali-Alabaman 5.5 *14,5(**145/0/0/0) 2 1] 3(0/0/0/3) 23
Tungus  (BBP) 0 **11(*2.50.5//0) 1 0 3 15
§ 3.2, Sundic-derived
Tupi {Sw]00BW) 0 REI10M43/) 03 I 28 Tlbeto-Burman 9.5 10.5
Tibeto-Burman{(BP) 0 **17(4/1.5/**77/HI8) 2 1 4 24
§4. Oceanlo-derlved
Aymara (B100W) 0 0 0 +463(0/38/0/3)  Ainn05Tipua 0.3, Tamil 03 6.8
Yasmanan 025 1.25 0 0 HLS(1/375/013) 9
Nivkh (=Gilyek)}(BBF) O 1 0.5 0 *135(0 /6.5 1 /8) 15
Ainu (BBF) 2.5 2 0 +155(1 #47/0/8.5) Macro-Ge 2, Comecruda 1 21
§4.1. Remote Oce:mlc- derfved)
Comecrudo (BPY) 0 0 1 0 H2(0/2/1 HB) Ttelmen 1, Ainu 1 10
IE (English) {(BBP) 0 1 0 ™ 14(0/3 /1 /**10 (S.Vonu.:Kwamera.4})) 15
§4.1,1. Micronesian (MIcN)-Tike (or, dcrived)
Mixe-Zoquean(BBP} | 2 (0/0/072} 0.5 0.5 #12,3(0/4.5/0 A28 (MicN **5)) Ainu 1.3,]pn 1,Hopi 0.3 16.3
§4.1. Z.NewCa]ednnlan-llk:e (er, ~derived)
Japansse (BBP) 1 0 0.5* 275(0/4/1 /2.5 (NCal **15, Mic}! 4) ) 29
Turkic (RRP) 1 - 2L srom 05 0 0 8(0/2.5/0/3.5 (NCal *4)  Jpn |, fwrMong. 1] It
Turkic{Non-BP B100W) 0 200/040/2) 1 0 +11(0/3707*8) [ wr. Mong. 1] 14
§ 4.1.3. Central Pacifie(C.Pac.)-like [= Slno-Centrnl Pacific Cluster ?]
Maipuran (Arawakan) 0 0 1™*"32(0/6.5/0 /**25.5 (C.Pac. **16.5)) Ainu | 33
ReQC "25. =(NCal 4, MicN 4, Rotuman-Fijian 2, PolyN **14.5 (Maor] **7-91)
Chinese 1 00310) 0 0 14.(0/3 /0 /10 (C.Pac. 2)) Bantu t 15
C-Pac **7=(Roluman-W.Filiand, E.Filinn 2.5 Tongie 0.5, PolyN 0)
§ 4.2. Western Oceanic (W.0C)-North New Gutlnea Cluster(MNG)-derived
Dravidian (BF): Q 1 2 0. **18(0/**11 (NNG **7, Pap.Tip 41/1/6) 21

Finnish (BBP) 1 L10/0/011) 0 0 +83(0 F*7.8 (NNG **6.8, Pap.Tip 1) /0/1)
Ipn 1,pIE 0.5,DRAV 0.3TRKc 03 10,8

§5. Outgroup = Nijer-Kordofanlan (NilCord)

NiKord, {BBP)  **5.25 #9.25(++5.75/0/2.2511.25) 0 3y 2.5 Esk 0,25Mongolic 0.25,ChukKem.028 17

Refs. (1) Ohnishi,K.(2012a) Proc. of 17th Int.Conf. Artif Life and Robotics, Qita {in press).

(2) Ohnishi,K.(2012b), ibid.
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31.

32.

Stability of homo- and heterochiral uridylyl-(3'—5")-adenosine

Yuki Nakatani, Atsushi Sato, Jun-ichi Takahashi, Shun-ichi Wada, OHidehito Urata
{Osaka University of Pharmaceutical Sciences)

Human movements inferred from Austronesian affinities of basic body-part name
vocabulary of Native American and Eurasian languages

OKoji Ohnishi (Fac.of Science, Niigata Univ.)
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<General Contributions>

24,

25.

26.

27.

28.

Development and performance of atanine UV dosimeter

OYashiaki Tanigawa', Kazumichi Nakagawa', Yohei Momoki', Yudai lzumi'?
('Graduate school of Human Development and Environment, Kobe Univ., *SPring-8)
Optical property of alanine-monomer and alanine-dimer

OM. lwai', Y. lzumP, Y, Tanigawa', S. Takahara', K. Sugiki', K. Nakagawa'

('Kobe Univ., 2JASRI SPring-8)

Microwave Assisted Enzymatic Reaction

Akihiro Matsumoto', Keisuke Sugawara', Takeo Yoshimura®, OShokichi Ohuchi’
(1Department of Bioscience and Bioinformatics, Kyushu Institute of Technology,
2Department of Applied Biological Science, Tokyo University of Science)
Microorganisms Cultivation under Microwave Irradiation

ORintaro Hoshino!, Wataru Nagayoshi', Yuki Kurita', Takeo Yoshimura?,

Shokichi Ohuchi’ .

('Department of Bioscience and Bioinformatics, Kyushu Institute of Technology,
2Department of Applied Biological Science, Tokyo University of Science)

Zinc finger protein might play important roles in origin of life

QOTomohitoTada (Aizato hospital)

<Special Lecture>
S1-2. GADV Hypothesis on the Origin of Life

OKenji Ikehara
(Nara Study Center, The Open University of Japan, International Institute for

Advanced Studies of Japan)

<General Contributions>

29.

30.

A function of the primitive protein consisting of four kinds of amino acids

OShigefumi Kumachi, Miho Suzuki, Koichi Nishigaki, Yuzuru Husimi, Naoto Nemota
(Saitama Univ.)

An approach towards the origin of primitive translation system from the viewpoint of
genotype-phenotype linking strategy

ONaoto Nemoto', Yuzuru Husimi?

('Grad. of Sci. & Eng., Saitama Univ., 2Saitama Univ.)
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18,

20.

21,

22.

23.

Experiment of capturing microbes in low earth orbit (Tanpopo mission)

Simulated experiment of capturing microbes by two-light gus gun

OYuko Kawaguchi', Tomohiro Sugino’, Narutoshi Kawashiri', Keisuke Shiraishi’,
Yinjie Yang', Kensei Kobayashi®, Makoto Tabata®, Sunao Hasegawa® Eiichi Imai®
Hideyuki Kawai®, Kycko Okudaira®, Hirofumi Hashimoto®, Masamichi Yamashita®,
Hajime Yano®, Shin-ichi Yokobori', Akihiko Yamagishi'

("Sch. Life Sci., Tokyo Univ. Pharm. Life Sci.,*Grad. Sch. Eng., Yokohama Natl. Univ.,
*JAXA/ISAS, “Nagacka Univ. Tech., *Facl. Sci. Chiba Univ, ®Univ. Aizu)

Evaluation of the space survival possibility on ISS of Deinococci

ON. Kawashiri', K. Shiraishi', Y. Kawaguchi’, T. Sugino’, Y. Yang®, H. Hashimoto?,

K. Satou?, I. Narumi®, K. Nakagawa®, S. Yshida®, S. Yokobori', A. Yamagishi'

("Tokyo Univ. Pharm. Life Sci., 2JAXA/ISAS, %JAEA, ‘Kobe Univ., 5NIRS)

The chemical Evolution in Simuiated Titan Lake

OJun Kawai', Seema Jagota®, Malika Cater’, David Deamer®, Bishun N. Khare?,
Christepher P. McKay?, Kensel Kobayashi'

(1Yokohama National Univ., ’NASA Ames Research Center, 3UCSC)

Grain size and molecular weight of proteinoid microsphere at different formation
conditions

OH. Kanamaru, K. Hatae, S. Nakamura, M. Tsuruyama, H. Mita

(Fukuoka Inst. Technol)

Chemical Evolution Scenario Based on Biochemical Functions

OKensei Kobayashi (Yokohama Natl. Univ.)

<Symposium 2>

S2-1. Prebiotic membranes and the origin of cellular life.

ODavid Deamer (Department of Biomolecular Engineering, UC Santa Cruz)

82-2. Tracing Organics and Water from the Interstellar Medium to the Solar System

OWilliam M. Irvine (University of Massachusetts Amherst)

52-3. Delivery of Complex Organic Compounds from Evolved Stars to the Solar System

OS8un Kwok (The University of Hong Kong)

S2-4.  Ammonia in the early solar system: An account from meteorites

OS8andra Pizzarello (Arizona State University)
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12.

13.

14.

15.

16.

17.

18.

The systematic thermal motion on pair of hydrogen atoms in the water where double
helix structure is formed by intermolectlar forces

OShinji Karasawa (Miyagi National College of Technology: Professor emeritus)
Adsorption of some aromatic hydracarbons by clay minerals

OHideo Hashizume {NIMS)

Development of mineral-mediated hydrothermal reactor and the effect of oligopeptide
formation by naturally occuring minerals

OKunio Kawamura (Hiroshima Shudo University, Human Environmental Studies)

Role of scaffold RNA for primordial peptide synthesis

Takuya Umehara’, Takahiro Kitagawa?, Yu Nakazawa?, Hinako Yoshino?,

Ryohei Nemoto® and OKoji Tamura'?3

('Res. Inst. for Sci. & Technol., Tokyo University of Science, *Dept. of Biol. Sci. &
Technal., Tokyo University of Science, *PRESTO, JST)

Molecular phylogenetic analysis of all extant organisms by using a2-type glycyl-tRNA
synthetase

ORyutaro Furukawa, Shin-ichi Yokobori, Akihiko Yamagishi

{Tokyo Univ. of Pharm. Life sci.) ‘

Evolution of genetic code based on the analysis of mitochondrial tRNAs

(O Shin-ichi Yokobori, Akihiko Yamagishi, Kimitsuna Watanabe

(Sch. Life Sci., Tokyo Univ. Pharm. Life Sci.)

A next generation evoluticnary molecular engineering system and the future prospects
OHiroyuki Ohashi, Etsuko Miyamoto-Sato (Division of Interactome Medical Sciences,
The Insitutute of Medical Science, The University of Tokyo)

<Special Lecture>

SL-1. Examination of particles recovered from asteroid Itokawa by the Hayabusa space

craft.
OAkira Tsuchiyama (Graduate School of Science, Osaka University)



S$1-5. D-Amino acid in food: occurrence, production mechanism, and function

OTadao Oikawa (Kansai University)

<General Contributions>

6.

10.

1.

Stability of nucleic acid bases against soft X-rays and heavy ion particles

OT. Okabe®, Y. Kawamoto', M. Eto', T. Kaneko', Y. Cbayashi®, J. Takahashi?,
K. Kanda®, S. Yoshida®, K. Kobayashi'

("Yokohama Natl. Univ., °NTT, *Hyogo Univ., "Natl. Inst. Radiol. Res.)
The reduction and metamorphic of L-Alanine by the irradiation of Soft X-ray/EUV

OM. Eto’, T. Okabe', Y. Kawamoto', T. Kaneko', Y. Obayashi’, K. Kanda?,

K. Kobayashi' ("Yokohama Natl. Univ., 2Univ. Hyogo)
Stability and metamorphic of amino acid-related compounds against soft X-ray / EUV
under simulated space environment '
QY. Kawamoto', T. Okabe', M. Eto', Y. Obayashi', T. Kaneko', J. Takahashi?, H. Mita®,
H. Yabuta®, K. Kanda®, K. Kobayashi’
(*Yokohama Natl. Univ., 2NTT, ®Fukuoka Inst. Tech., “Osaka Univ., *Univ. Hyogo)
uv Phofolysis Products of Hydantoin and 5-Substituted Hydantoin Molecules:
Relevance to Their Prebiotic Significance

OPalash. K. Sarker', J. Takahashi?, Y. Obayashi', T. Kaneko', H. Mita®, K. Kobayashi’
(*Yokohama National University, 2NTT Microsystem Integration Laboratories, *Fukuoka
Institute of Technology)
Selection of lichens resistant to the outer space

~thermal cycle test and UV irradiation test—

OYuichi Takahashi’, Jun Yokeyama', Shinpei Shibata®, Hirofumi Hashimoto?,
Shinichi Yokoyama® ('University Graduate Schoo! of Science and Engineering, 2JAXA,
*Tokyo University of Pharmacy and Life Sclences)
Carbon and nitrogen source renewal in the earth
OS. Rajakumar, S.", P. M. Ayyasamy’, K. Anbarasu' ('Department of Marine
Biotechnology, Bharathidasan University, ? Department of Microbiology, Periyar

University)
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<General Contributions>
1. Rapid analysis of D-B-aspartyl residues in peptides by mass specirometry
ONorihiko Fujii’, Yuzo Yamazaki?, Noriko Fujii’
("Research Reactor Institute, Kyoto Univ., 2Shimadzu Corporation)
2. Isomerization of the aspartyl residues in UV B irradiated peptides
OSimin Cai', Norihiko Fuijii?, Noriko Fujii®
{('Kyoto University, ‘Research Reactor Institute, Kyoto University)
3. The racemization of Asp and Asn residues and their effects on oligomerization in
human beta B2-crystallin
OTomohiro Minooka', Norihiko Fujii®, Noriko Fujii’
(1Kyoto Univ. of Sci., >Research Reactor Inst., Kyoto Univ.)
4. The damage to the skin protein by UV exposure
OKenzo Aki, Yuhei Mori, Natsuko Yamanaka, Noriko Fujif (Kyoto University)
5. Flexible Enantioselectivity of Tryptophanase Attributable to Benzene Ring in.
Heterocyclic Moiety of D-Tryptophan
OAkihiko Shimada
{Univ. Tsukuba, Graduate School of Life and Environment Sciences)

<Symposium 1>

S1-1. Essay : Some Problems and Questions of Birth of Life
OKenji Soda (Kyoto University)

S1-2. D-amino acid in proteins of living tissues: Mechanism of D -amino acid formation and
D-amino acid analysis
ONoriko Fujii (Research Reactor Institute, Kyoto Univ.)

51-3. Truncations in aA-crystallins: Molecular Basls for Senile Cataract
OK. Anbarasu, S. Ramkumar, Bency Thankappan, E. C. Abraham
{Bharathidasan University, India)

S1-4.  Immunohistochemical examination of tonsil and other tissues using the antibody
specifically recognize D-p-Asp
QY. Takahashi', N. Ohta', Y. Suzuki', S. Kakehata', F. Fujii®
('Otolaryngology, School of Medicine, Yamagata University, 2Graduate School of
Science, Kyoto University)
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