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Verification of Bicorganic Formation
in Interstellar Dust Environments by Cosmic-Rays or UV Irradiation
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{Department of Chemistry and Biotechnology, Y okohama National University),
Hirofumi Hashimoto(Tsukuba University), Takeshi Saito(ICCR, University of Tokyo)
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Verification Experiment of Abiotic Formation of Bicorganic Compounds
on Exposed Facility of Space Station
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- (O H. Hashimoto (Tsukuba Univ.), K. Ushio, T. Kaneko, K. Kobayashi (Yokohama National
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R. Navarro-Gonzalez (Mexico Nat'l Auton, Univ.), F. Raulin (Paris Univ.)
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Formation of Organic Compounds from Mixtures of Carbon Dioxide,
Carbon Monoxide, Nitrogen and Water by Proton Irradiation

OARMEDEEA, ILREEN, HE{Z, &T1H, MEE BUREK ), 5 G AT EHEm)

Akihiro Ohashi, Hiroto Yamanashi, Hitomi Masuda, Takeo Kaneko and Kensei Kobayashi

(Department of Chemistry and Biotechnology, Yokohama National University)
Takeshi Saito (ICRR, University of Tokyo)
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HCHOqree + HOCHzCN = HCHOyoy & UZe. E7il & A mes, 15 4 >R
HPLCIRTY 2 /%, MHHPLCETY S EEEL >,

[(MREEZL]  Fe. 1@ITNSES50 Torr OF®, (b)i2 N5 E140 Torr DS Offi 4
DEHRMOERBERT. CO < Ny OBESITIITINTE RLD HIT N, WDBEE
YT EVETITE RBERLRDTVY, TP +F7ILFE Roaz PR R (o R 3
DEITHAT 2 2 EMbho. 72 JBOEREIRCO < Nz OFf, COMEIAIL T
BN B4, CO>N2DBEAIRIEE o 2 Ealqa -, —4, UITNDLERE
HCO/COLMATNS SRz oTs - ERBEN.

ULDFHRED, COUNIHEHMOERTIIZHE DRSETS, CO. NoDREMNTZ /
BEOHEMERICEETH D LARINE. £, 73 BMOERENERh D7
YETNTEFOIZES T, CO, NoM T DMEKIET S = i, ARTHBERTO
YT 2 TITE RORIGICED TR JBAERTEOTIIEL, SHFTTI ) PR T8I
EVREBERT D E NS RMBIEXETIHOTHS. 2%, MEIND IR EAHL ER R &
MR TORRETRN, FIEAME L TOTEBYOEREORELF > T < FETHD.
[1] Kobayashi et al., OLEB, 28, 155 (1998), [2] Kobayashi and Tsujji, Chem. Lett., 1997, 903.
[3] Kobayashi et al., Adv. Space Res., 24, 461 (1999).
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Fig. 1. Yields of products vs. Partial pressure of glycine. (a) CO+COa2 = 350 Torr, Ny = 350 Torr:
(b) CO+COz = 560 Torr, N2 = 140 Torr. <> CNtotal, X HCHOtotal, @ Glycine.
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Spectroscopic Diagnosis of Plasma Formed in Simulated
Planetary Atmospheres by Spark Discharge or Proton Irradiation
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Keiichiro Sakagami, Takafumi Matsui and Seiji Sugita
Faculty of Science, University of Tokyo
Kensei Kobayashi, Kentaro Ushio and Akihiro Ohashi
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EhaibIE FTEDORIC L TEEDNICESHBENE SRR EN/cONERET DD
(=, EIMIREIEA SR U ARG T TR UABYARRBNAINTETVS, HIAE
ERaMIF AR E BB U BEA N AP CAIER BB FRBNZITOLEADOT I/ BIE
ﬂéﬂé:&ﬁﬁ%énfnéo:hﬁ?@ﬁ%ﬁd&%ﬂﬁ&bfﬁﬁmﬁmoﬁéﬁ
REHZ, FRICHBREQIFNF—EMAD T LICL> TRENICERSNSFHY
ARBLTERE, LPLEDLS NBEEFETRBATNOHBYSERSNDICVLD
PEOREOZOLRIZES NN TNEN, I TEFR TEEEE ETOFEY
@Eﬁ@&&ﬂ&étbm‘KKHE@E%EE&vTEU%75Z7¢®%ﬁEéﬁ%
BERAVNTEOESHBB L,

zsngs o | TR AR AWML -CO-N-H.0RBHR, BLUS A4 BAT
EWUJCHN-HOBESH R EMANE, KIERECEFREHRICE->TELSTZXT
hORENE. BEUTRNE—RKIE, BRAERRS MIOBRE{LZES O, ThTh
OEEBRBEASICONWTRENKMMIET o /=0 ART PILDEEE & BICHREICELL
TWo DRI A48V BKER CKIERBET oo &Z LT THo =, KIEMBTIHEDS
SDOH REETHONS SHILY, BFERETEINADSRABESTOEN o/, KIEH
Etﬁ%ﬁﬁﬁt?mttimﬁwﬁﬁﬁBfﬁﬁﬁﬁﬁiméct.itibéjﬁz
TORBIRIINF—RELRIZZEBbho e,
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Formation of Organic Compounds from Mixtures of Carbon Dioxide,
Carbon Monoxide, Nitrogen and Water by Proton [rradiation

OXHEWESA, ILZFEA, SBELCE, $TE, NREE GREE KT, R CERF IS

Akihiro Ohashi, Hiroto Yamanashi, Hitomi Masuda, Takeo Kaneko and Kensei Kobayashi

{(Department of Chemistry and Biotechnology, Yokohama National University)
Takeshi Saito (ICRR, University of Tokyo)

(BE] BAHIR L COEMOIEITE T, i QSR I I EMEIT £ N
EEZLND. RBHERAKITICO,, CO, Ny, HoO EN LA ZB/ETMEEZ NATI
DA, TOMAIEEN T, DNbRIINETIZCO, Na, H.0ES B SN
SELANF—MFRIERLIO 7 VBI1IIRY I N 2INERITERT 57 & 2 g
LTEL. FERTIEAY OMEDCO,, CO, N, HoODIEERMEITIEFEEE L, 458
YT OHCN, HCHO, 72X /B, U I VIV OERBISHERII L0 ED L 312815
MEERN, FEROFIMHIREE T TOEAF YA ER T3 MRz DVwWTEE L.

(58] Pyrex@@Z TN, (140 Torr 7213350 Torn) R U4 DEELDOCO,, CO,
BRUMIK 20 mLEHALRE, REBFE+FEHFII700 TorrlC@ELAE. Zh5DOREASHE
i van de GraaffiniEds (FRTERE) 15 OB TRILFE—BPLHE MeV, 2mC) &7
HUZ. £ERMIZ, 7 DBBETEY 7 D CNgw) %, 4-FU IS hNVRIE-EIY
O 2 PEHEERIC & DBEHECN- (CNpee)®, 24P bO7r )l KS DB
FHIHPLCHETHCHO (HCHOgee) %R L. CNigw - HCHOpee = HOCH,CN,
HCHOfree + HOCH2CN = HCHOww & L7z, E/REEIAOMEE, 1B o > 35
HPLCHETY 2 /B %, MHHPLCETY S VI EER L,

(R &EHE]  Fig. L@WN2/AE3S0 Torr DD, (DTN E 140 TorrDISE O ff 4
DHEEYMOERRZRT. CO < Ny QPSR TIFERIOBL 7N, BOHad
FEDBTITE RBERLPLTVE, L7 2+7 LT ROBE i a—i{l %
DEZHHIT S ZEMbholz. 73 /BOERRIZCO < Ny OF, COMFEICHEIL T
BINTBA, CO> No®OUSIHTE—FITRB T EMNRINE. —F, I3V OERE
13CO/COULDT T2 ERBITIHDT 2 Z EARIB S 7.

UEDRERKD, CONEBEWMOERRBICHEDBEEET, CO, NoOPENT I
BREOTHMERKEETH S ZEMNRINA. £, 73/ BOERESEREOL 7
PETNTERDLIEKST, CO, Ny EIOMEET D2 &3, BRTIRERTTO
T TINTERORBIZEODT I /BHBERTSOTIIRL, SHBTT I /BT
EWOERERTD LW FHIBEXNFTIHDOTHS. 5%, BMEINDEBRBLHAE
MR CORRZITIRG, FIAHER ETOFEMOERBOHREEIT > TWS FETH S,
[1] Kobayashi et al., OLEB, 28, 155 (1998), [2] Kobayashi and Tsujji, Chem. Lett., 1997, 903.
(3] Kobayashi et al., Adv. Space Res., 24, 461 (1999).

50 % 50 %
_ 40 - 40
E g X, * d En X
3 ° N
320 1% H T X &
> o L >

10 Ty - . o © g s

0 B . . . ; o h—=_ . .

[] 50 100 o S50 303 0 -
tsomlwg 25 Ity 350 o 100 200 mm"m 430 500

Fig. 1. Yields of products vs. Partial pressure of glycine. (a) CO+CO2 = 350 Torr, N2 = 350 Tor;
(b} CO+CO2 = 560 Torr, N2 = 140 Torr. < CNtotal, X HCHOtotal, @ Glycine.
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Chemical Evolution through Hydration-Assisted
Photoionization of Solute Molecules
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HEEESTIKE - KEETOBEERES L THFOEEIRNF B 1 ETSED
KIEETF-OFEEMTRNE— EEARETHH L, EMBENEEYMECORTEFIZES
BRSNS TS DR TILKBERE T ORBA— M5 virtual molecule %
RRREE & T A LB LFEF BT X VAR E I, FRE2ML TIRTOEMmET &S
20 (8 - BBT) KIBMREDEHANTERERLRELS, ZOVFUFIED
%, BERETONLZEI XN —EENHRNIGED Z0ITid, REEOXABRNE TE
EWRDDICHFGICESGORERES TN (REAOEKEASNT M OHRirE) 3T
NBENSFELUNEABINEBRAMEEEBLOBEMNS@HERD I E, IRBERKSHT
ORBREBEORERTHD I EE2MEICHRE L. SEIZZOHEICOHEEN S LT
KINZERORA-TEELRGEZ2IEHL, Z0LFUFNT0OBEREZEFDILERT,

Miller& O EIC L 2 EHRESFOESHERIL. HERERDIIFEMH T O 4 1k
BRI EETHR I L2TETS5, ULHhLERICBWSNHEV OBERERITHL
KBNS OHFITINE—IEL5eV LEMNCAE L, 83V ICHEBRNZEOKEE
BA A AT B ERTERY, —F, BHBRKEESBOfRL OIEEMBEE ST MER
PITIRKBEZENTEHORH D, APHRBEIETFORESLANF-Ihas<lksdk
B, EEREREEHEOKOBMWABINZRICL> TETFESTAA L M BT S5 MTEE
HENE Y (BEAKICETS EEBICIEAT 4 VICERET 5 QKM F -1 F 2
BEEROBATRINF—% LEZEHTHEI E2MELLD) . HF14 2 M IRHEK
DFO O MHEELIBIMTBD, KONTIID O1A O LETHRIEEINT
M DZEWEAFIEIZDED, O A LEicis TRY REF s/ H A 3 2%
&> TEBBT 3 EMNEZ NS, Thbhb 2B EFERBICE 01L& MOH &
KIEF, ARTOLIMESNS, BIoE30XTF2RNTNEETHEEMMS O
CERED., M & OH &I/KEMT S 2 ENHETHSS. ML 3BOMEERISIZL
DIES =B OIX M, AFETF, H, OH THD, H2ENRELTM ICENE. M
R ST E SBNALERINIC K VKRS TFR H & OH SICBREL /=2 &2/ 5,

TOLIITEEST. BIESTINEMTIVUHEERIGNE R ICHEIT U4 O4EES
FHESNBTHAIHEL, MillerBEDERNS A ITBHRIND., HUKBHXOEBE
VA AT RN 72 1 & T A SRR K o TEFRIEBES D TH D, R i
RIEOHFMEMBORBHAREERZIMETD L, EHREITTTSEOERITHD THRE
BERBRETH- L EHEINS, EFEEHFIE SICEERERS FICRET /20K
BEDMMETH BN, b ERICEMONEKMEHSHRICLD, E5Th5 H R
OH 98T 2 Z & TEREINOTIRAEVWEA I D, KOBELBEEHMENEMD
R B LAAREIEED TREVNEBDNEN, fiicd 2, 3F0OHAEETLS,
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Heterocyclic Compounds Produced in Frozen Ammonium Cyanide Polymerization

Bl (MRENKRST)
Shin MIYAKAWA (Faculty of Engineering, Yokohama National University)
Stanley L. Miller (Dept. of Chem. and Biochem., Univ. of California, San Diego)

RNA OBBATTHET T3, BBEOY T ALY > B0 ABKE AL, 2
SNLERMERIVKAMMT 2 ZLIREDBSNS (1] . 3T kZEEDHRE, -
DR 0.1 M Rifflc/ad LTEMIHRENE<BS (2] . RIS 0T Sk
ROBWEENL 10° M BT TH ol BZ 5N THBDT [3] . BLT T2 DT sk
REGICIVRELEORS, BRED ST AACKRETE WIHT 5 BRI L1
FELZIRTTH 3, o |

R FTOMRBAERIR LI BRI TS S WL, AL, REkES
HALTN &, SRR ERD, BD OREADEEEH < Bo TS, VT ik
BEORE. KBREIL 22T T, HHEMLAYR DL 7 bk BlER 75 WI%IZ B LK
(4] o Sanchez 51X 0.01 M D7 LKFEE 0.005 M DF 2 E=F DU s 3R
uzﬂLot_mtt%h%n3Hﬁﬁottz5vﬂt®ﬁ>7wm5®a97?
KRR OVIRATH 5 diaminomaleonitrle SR E N EMEL TS [5] . o

FEAE R L2 M1, (L8 UAIAMRINIT N E NS T, Tl SRR
EFIR L BRTEL DBN TS, 37 ALKRISIKRD pH 8 10517 5 LEEIE. 0T T
TO00FETH 2N, 0CTKRBE 05ELBIMTS 3],

FHRTE 0L MO ALY SR AWHKE -78CIZ 27 R - IERERELNE
BEMTICED & S RERBHEAYDEIET 20N, SRS ERE L - 5% 055
HicB L TEL L,

[1] J. Oro, Biochem. Biophys. Res. Commun. 2 (1960) 407-412,

[2] J.P. Feris et al., J. Mol. Evol. 11 (1978) 293-311. :

[3] R. Stribling and S. L. Miller, Origins Life 17 (1987) 261-273.

[4] S.L. Miller and L. E. Orgel, The Origins of Life on the Earth
(PRENTICE-HALL, INC. New Jersey, 1974).

[5] R. Sanchez, J. Ferris and L. E. Orgel, Science 153 (1966) 72-73.
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Catalytic Capability of glycine in Oligomerization of Alanine
in an Evolutionary Flow Reactor

BEER, SH%—, £% 7, NEHTH, BEF—R/
(EMBHFRERE - EWR)
Y. Ogata, E. Imai, H. Honda, K. Hatori, K. Matsuno
(Department of BioEngineering, Nagaoka University of Technology)

s B S TR OB B ER MU b7 o — )7 74 — 3B R TRIBRE
MRV CIERRELEL, 200~250°COEK A OCOIEIRBE T ~EHENAE

CRHENS.

EALTO—YT 72— BN TY VB BRI EE LIS, CHRNERGUL, T
Lok, SRAMERSH, RIEOMMBE CREISERDOEREI R ROREBI
SR BB KT BT R BRI L. EL TS/ L LSO T I/ B, I TH
=75 i e ORED TS B HERSHELLT, BREIToT.

PV, L-T Tk MBRIEME LU LEO RIS BT S TRICEY, 7V

L-7o=vn28iE, 3EEOMIZ,
Ala-Gly, Gly-Ala *° Gly-Ala-Ala, Ala-
Gly-Gly #& DA )T —»RBR/Hbi
Iz,

LTI OBER—EICL, JUY
L OTIMES (LS, Ala:Cly 2
4: 10L& L-TI = AREOERE
DRI, F RIS OFIH &P T L~
T ik, SRE, ARKEOER
BT EE & R e R BRI 1
KLF. Dk, L-TI=V3RE, 4
BRI L-TT5=0 2B A0
BRI BR TSR, &6

WY A L-T 5=V, LTI

L DERBORSERLL—ELE.
COTENLIVATTV N LT T
LERiE Lo ATV DERE
BT, L-TI=r3, ABKOFHEEL
LCHRET A AT BRI A RIBEND.
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9 Construction of a Supercritical Water flow Reactor
to Simulate the Submarine Hydrothermal System

OMd. Nazrul Islam, Takeo Kaneko, Kensei Kobayashi
Department of Cheistry and Biotechnology, Yokohama National University

Organic compounds can be produced easily in the reducing conditions, but hardly in non-
reducing conditions. Nowadays, primitive earth atmosphere is supposed to be non- or only mildly-
reducing. Submarine hydrothermal vents (SHVs) preserves, however, reducing environments even
in the present oxidizing carth environments. A number of studies have been done to synthesize
organic compounds in simulate hydrothermal vent systems, but closed furnaces were used in most of
the studies [1]. Actual hydrothermal vents can be considered flow reaction systems, where sea water
can be heated over the supercritical point. So we constructed a supercritical water flow reactor to
search the possibile formation of clues essential for the Origin of life in SHVSs .

Construction of cxperimental set-up is shown in Fig.1. It consists of the following parts.
Aqeuous solution containing starting materials are pumped into an infrared gold image furnace (IF),
where the solution can be heated over the critical temperature within a few seconds. Temperature
inside the reaction tube (RT) can be monitored with thermocouples (tc2). Pressure inside the tube is
controlled with a back Back pressure regulator (BPR) independently from the temperature. The
heated sample is quenched in a cold bath (CB).

One hundred pL of 10mM glycine solution was heated at 200, 250, 300, 350 and 400°C for 2
min, and then quenched at 0°C. The starting solution was bubbled with either pure Nz gas or a
mixture of 1% Hz and 99% N2: The latter was used to set Hy fugacity close to the actual SHVS. The
recovery ratio of glycine when Ha/Nz gas mixture was used was higher than that when pure N2 was
used. More glycine was found when the product was acid-hydrolyzed. These results show that red-
ox condition in the flow system is important to consider the stability of organic comounds in SHV,
and that condensates of glycine can be formed even when the solution was heated over the super
critical point of water {374°C).

Further studies on abiotic formation and alteration of organic compounds with the present
system is in progress.
[1] H. Yanagawa and K. Kobayashi, Origins Life Evol. Biosphere, 22, 147 (1992).
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Fig. 1. Supecritical water flow reactor simulating submarine hydrothermal vents.
GC: Gas cylinder, R: carrier reservoir, P: HPLC pump, IV: injection vulve, [F: infrared gold image
furnace, RT: reaction tube, TC: temperature controller, TD: temperature display, tcl and 2:
thermocouples, BPR: back-pressure regulator, CB: cold bath, ST: sampling tube.
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Oligomerization of Adenosine Monophosphate in a Simulated

10

Hydrothermal Environment
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H. Ogasawara, A. Yoshida, E. Imai, H. Honda, K. Hatori, K. Matsuno

{Department of BioEngineering, Nagaoka University of Technology)

EE7 =T 75— IR ROk B EY EREICER L. BIREELSUKPRIE
DRE FIOE SR TELNLIRBERHELTE, OB Zu—YTFr¥—2 BT
BBOES R,

EBRIIT I/ BOESERFEFHBEL TV h00, FiEEETO AMP DO45fEs
B5<iesh, VBB CERETok. [EAH 24MPa —EELTE. HBERSMELLT
20mM TF =N SR, B R E O &BAA L ETML, 110°Ch5 130°C.
pH2.0~3.0 D& TITo7c. EWRDOIFMIIREA 2 RBAT 2IZED HPLC TS, 4
R LR B OFE IR & HiL, E51C Phosphodiesterase I 38J:0¢ Nuclease P, T
AL, 3’ BLUS EEELTML, HRLT A~/ BT DO LE.

RISHEHEELTT T =B 20mM, ZnCl,% ImM OEEELL, o= BT pH % 2.0
WRELLLOEHWVE.

FTFoNBO3IEETE 6 1 . , 4 —— 150
EBISAT, BLE 30 HE L et ]
BUEBICERFBOS 2 5
Rk COLEOEREE  Z 4] T Fomeeede | 100 55
BR 4uM Thote, T0 _g sl i -E
%, BRioRBLEICE 2 2
L. g 2 1% §
UBOESITELE  E 4| ]
BERISIZ T, NV L .
DEEIEOIRERIRIC 0 50 100 150 200 250- 300
B2 R R Time [mic]
IR HIER L ORUKREL T Time course of the reaction yields for the reaction fluid
BV THEBEOES N containing 20mM AMP and 1mM ZnClz at pH 2.0. Dotted line
EAFREENHBE LS is the temperature of the high-temperature, high-pressure
AERIOFLSICLE, e -
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Prebiotic Synthesis of Liposome in Hydrothermal Environments

EHRET, S3#%—, F% 7T, PETH, Mk
(REBHTRERE £HR)
M. Sato, E. Imai, H. Honda, K. Hatori, K. Matsuno
(Department of BioEngineering, Nagaoka University of Technology)

HE’EGDEﬁi%ﬁﬁéﬁiiﬁﬂﬂ@ﬁﬁ%ﬁﬁ%bf@yﬂfy-—lawHjﬁi:i‘fb’(k%&&gu%%@i
HEE%GD%;cocomﬁécié{lﬁi‘i&mﬁ%u:mﬁeﬁu@%ﬁﬁﬁ%b\ﬁi‘, TOMRERES LY =
BR{LRF LIRS Fischer-Tropsch RICERTERSNTRAEGNEL LD, FDR
IEDBEZRDOT, “BLRFLADDREL THEHECOOH), EER2(CH3COOH) &5
b M R ES B A RSN T Bh, Tha.

DNVOIIE B LR LA LD DR, BFERSRU TSN 2 Bk B IE T o L
e RISY T 72— RRLRTIEY Ch5. mBmic ke, LS FELREL, Z0iE
EER) 1000CIRo- b, B, BFEEOAERAZDL NI THONMRIZKARE R
RERE2izR1.

SRERE IR IR ELE, REWASMB0ME COREIEE (B, TEIFROWF) D4
ERAS 180 COBKBRSL T CRIAECH BN McCollon" &2 &~ CREICRES S e . =
EONDNOIITORRLEHFET L, MEBKBE T C B LR HETHZL
LY, IBIRRLZ bRy — MR O TR B T

-«——— carbon dioxide
P pure water &) sample
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acetic acld
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=
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Fig.1 A schematic representation of a Fig. 2 'H NMR spectrum of the products

flow reactor simulating a hydrothermal (sample), in which standards of formic acid,

environment. water ethanol and acetic acid are also
' demonstrated.

b) standard

1) McCollom, T'. M., et al, Origins Life Evol. Biosphere 29, 153-166(1999).
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Kinetics of hydrolysis of 2',5'- and 3',5'- dinucleoside monophosphate
using a monitoring method for hydrothermal reactions

B OFE IR BB CRRIFILKZE - T
KAEDE Chika and KAWAMURA Kunio (Osaka Prefecture University)

1. = RNARMIEESE S BRESBEOBAEDLDOOT, FEHER EICBWTEII
BEBREFH-EMETHEEEZIONTWS, £L—FT. £HPHELEREEL. &
BEBOEBEKFTHSZ EEILNTVS, ZOZDORBPEFEDI I THENES L
BT AEDICIE, RNADEEELICHT3RGICDNTHR T TRANRSTRELR
WV, XHES N — T, BERREREAWTAREEOREZHET 2200H LW
FHiEEERLED, RFETH. CTOFEERAWT 175~240 COREGHMICHBNT2.5- K
BT LA RE ) ENZN, NpN)OD AR D RS & TR SR AN P L 7,

0. EE FEOFEEAWVT. NZpNH S WIEIN3NOIIAKRSRE IS E T o /c. SISHE.
0.2 mM NpN, 0.1 M NaCl, 0.05M MgClz, 0.05 M -f 2 4™/ —JL(pH=8), & G EEEHE
L. EEEIT175~240CTiTofz. EFRMEHPLC T4 Lz,

3. BEBROER RGERMEMTULER. NpNASREL2-X I LA RE/ U VR
(2.NMP ), 3-NMP, 2'3'"- cyclic NMP (N>p), BXUR 7 LAY RINERT 2 Z & &L L
f=. Eiz. N2pNENIpNOB ORI EIREHED Sz, NpNOBDREER S T ORED
ﬁmwwlkﬁﬁﬁﬁwwgéﬁﬁbtowyamtfmmMMﬁgk;ofifb il
Z 13225C T U2pU > G2pG > AZpAR TUMASDA > USpUDEICIRA Lz, Fiz, FUERE
ERONpNZ LT B &, A3'DPAIZAZPA K D kops?t 2~ K E <, UB3pUILUZPUL D3~
A5BINEN T, TLoUAT Oy b SEREIRNF—2FELEER. A~1211
mol-l'TH V., EEMNARTUOBESIE NYDNOFR NIpNED b RKENWI L&A &£
P EE Tlikops DEERVESOBEICEAENMNZI < Rok, ZN5 QORITHENS
NpNO KSR EOHBIEAD LS ICEL 0D, B 1EKE L TNpNEN-pEX T L
I RIZHEL, KICN>ph 53-NMP&E2-NMPAVERET B, EHiconsD ) VBENER
BLTRI LAY RERDS, TOBMTEDER THSDIZSNAERNAD KRR A
HoZAEFRETH D, ZOEFINIZEITNTRIGHBEESIMAT TR L, SEREOE
EEE MR RTE Lr, TORE, NpNOIZKS RSO A E 3T i RS OB ER
D5~10ERE <, ko TEHFLIZEL LU TNpNRSN>pE R 7 LAY RBVERT 218
B3 bOEEEILNDS,

UEDRERREICETNT, HEKFTORNADIKZELIIDOWTER L. 811,
RNAT— )l RASEE T THRILT 229101, RNADEFRENAEREENZ ZITRLED
EEEL D bAELBITNEARS AR EEZ5NS, HBWE, RNAOLSEEHINT
B AN T ABBEL S THA D, . ApATIS S-HEOHFIFHEENDT
NOT, 3 S-REEERORNANRED EY TREN-BHEHESOLER LEERUDT
BIERELN,

AT EAM F 1998 EFEMBROXBERTE Uiz, JIKHMEERLET,

(1) K. Kawamura, Chem. Lett., 1999, 125.
(2) A. Terfort, G. von Kiedrowski , Angew. Chem. Int. Ed Engl., 32, 654 (1992).
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Photodimerization of L-alanine by UV irradiation without catalyst
BTREA, GREEIT, PIFGE. LA NERHEEE RS AR, EREIF)
Masahito Tanaka, Toshiyuki Koketsn, Kazumichi Nakagawa, Toru Yamada* and Hideo Onuki*
(Graduate School of Cultural Studies and Human Science, Kobe Univ.,, Electrotechnical Laboratory*)

(B8] T2/ @RETF FES L Y B~ e+ 28R b 2TVAR DM TRE
DODERIET B720I0, BFHRRATATOBFERY >/ NI LI B S 00 AT >
Val—F—2RVT LT I DRES. KRR E BT O THE+ 5,
[(RR] CFECOMEL LT, 7I/BOFMER (HERE, EREASRE) & kEs (iﬁﬁﬁ:m
£ pHI~2, Ptk pHS~6) #ME L. BTHIFEHAHIROFETELLET 3 /e, B2, RS
REMIZEHE L 127 2/ BORELTF L L, S8 2EEHRDM WHEDHEE EF AL L= L 0Tl
B RABERIIEZEFOEMR TIE S0mm, 170nm. 203om & L. ZOMORIETE 203nm(FEE K EIE
T 2080m) & L7z, BHBY V- 7AATEZSREEIC L 0 MR L, [BELES X ONBEE (A28 | (e
D& 3R LT, BEEPRUR CIAE TR & BERRE A 510 B2 CHRKE1T -, Z0RmE)stns
DPEZERIT=, FOMORIECIIEREROL BN LT, RS ER L. Sy o
° 2T T 4 — T ET o= Fig.1),
R, BR] TOR/R, L—T I =_7F N2 REOE— SEETR GLRRE, ERflmaim
THEEF L TR &, ERBTHR O AR FEMRIDIE T 2030m SRR OBL . HaE
FTH5.0X10°, ERFHMHEFTH 14X10° (Fig2) Thot, HED L ERBEEECRELERY T
SHDKGFOFNEREENIERH BB, ERBTFHRIZE DS b b & Eibhb

50nm, 170nm YERRH TP <10° LIRE Lz, 50nm,1700m ¥ & 203nm YEEH T, RO 4 R R
FOFEPRETHRLDEREB ZOBMARATRITRIT ChH 5, 6P LSRR L 2F
FEEhR D BRI X o e, TSR~ DRI TR, L I L7 5 =0 Rtk =
NRbole, £ie, B, AREESE L TERSNABRARD L LT e A DRI S LT,

7 I/ BNATF FEEOFR L UTHBRCBAGERE RN L7 2/ BRI ~0 S am
Mz L BBEUS R EBBESNTVS, Th e LT, T TIEFENREA CEAOAMIES
BRELLEWI SEOFERILT L ) BOER—ILOMIUH L TEELMRE 52 54 0Th Ba

20

< ae ﬁm Ly /cD=50>< 10° 5
e = ¥} ';15 1
LY ™ 2 /——”
: ‘—-C E ] -

:": L-Ala . ] m1 §10 E e ]

X . —wm £ F§‘ =14 x 10"

ine L pro].)ionic dd ‘E St ﬂ/)‘;/

. & (.ﬂ

. nom  L-Ala-L-Ala N . , , .

' 0 2 4 6 198 10

absorbed photdns / 10
Fig.2 Correlation of L-alanine dimmers afler 203nm

irradiation and absorbed photons by L-alanine ; BLCPL
LJRCPL ALPL(in vacuum), OLCPL in N, atmosphere

Fig.l HPLC chromatogram of solid
sample after 203nm irradiation
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Experimental studies on silica-amino acids interactions
- Toward in-situ observation of organic-inorganic interactions -

Big fE - SRR - FHEEE (KTAET) - 8EFEHH - IR (BAR55)

Satoru NAKASHIMA, Dai SHIOTA, Takahiro YOSHIDA (Interactive Research Center of Science, Tokyo Inst. of Technol.) ,
Hideki YAKUSHIII and Yoshio YAMAUCHI (JASCO corp.)

Zroic:

HFRE L &GO WHESELI B T, HFREMES TAEERSSTETEST 282220 T,
FIIBMBBATOL ) T —GHe, Mt Eaite TARLR PR ENTEL. JI2THR
WD KBRS A ERMOREUNOREL LT, YI)IBLUHREYEHZ, ¥ H kit
HHTOHBDTOHEGRIGIC S U EEEDIFHERT 5T & FLRIICHRET T 5.

ERRHE

I, VOIS VELETCOT I/ BOSKEETHOELER S 72%, D-,L-Threonine (0. lmol/1
40ml) &) A4 N20mgh 77O X EESERICANR, 160R4CTHIOAMMEA L, ) A7
FVHEWT I HOAQBEEG IR L. FRIDERFEHE, LEABHTSAL, B
TSR, WE7 I~ b 7T 7, LCMSTIEMAER % 7 LA, B, KBrigdle LT
FISHETHM L. THERISEY T LR BRI SR T L1z
SRR R -

ORI EOEEIE, Y UHFVOHEE D-,L- 73 JEBEOECI PHLT, IR b EIR
HEFEWT WO T, BN L TR L2 25, 0-H CH C0OSDWILH PR b, FEiZF
JIAFAEWE LRSS, TIVCLARROEETREES S5, TEMENTIE2, ¥
) W UTEIE T CONERAERDIZIZE, Si-0L 0-HOBRIHEAHET, L) 7 —BFRESHREELLN L.

MEHDEIIE, T_TEHEIIERLTEY, pHZO3BEICHMMLTE Y, %4 MHRSLTIH,
272l B Y — 2, 214l RO E D o 72A%, YU A FNVOFEILL BEF kol Thbid
AR LA ES (C=0hSD) LA LEFENSL. ZOKBEDWEI O M7 75T, b
EDAVFZ B, FInY AR ansd, FOMOLEORRLH I TFEEHIEEAL
RIETE TRV, 7, FIEEBAAELTYI2WEHE7 & o Tl LB ek o~ b
75 7ML TR, K AT AEENFEET H LHEES N,

PLEniER,s, SEOERTIE, YUSFLVOFECL ZHABERGOETHERICEEDGRE
ot LoL, OHESEOT I JEOMMICL KRR v —2ERT 5 Z L AR TS L.
SHBOER .

B, SYEECOMEITFORYE - ZARIIOWTEOBERAT A0, BESKHRIME
ZOWBAEE (N ATR) 2FELTWA, 200C, 50 RERE E TOLNYT, ¥ AFMXME T E
LRGN 2 EHWT, ATR &S LOEBEIRSMIZ, 73 /B2 EFEDL I CEELERL TP E
WSTwELL, HE LTI, Y AEFSEAVATETHD. SWOIRE, KO pH CH, K
BT AREL ERTb s Mo ERYE LML, FEESSTOERICHE LSS LEEL, 89
FETCOEBRITFOESIIL 2EEEFTOEROTAEN: 2 EEBITHRIEL v,
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Formation of amide and imide oligomers from mixtures of urea and dicarboxylic acids by
heating experiments 1n the presence of Na-montmorillonite. '

I EAR - T 2 (R
Masanori Terasaki, Akira Shimoyama
(Department of Chemistry, University of Tsukuba)

Uris] AaEoRBIS NP AL L OB FEOERBTT R CHY . FILHEK F T
ik (RMIRZVFFF) REATE (RYRTFR) B20k s RESTFL L TR & i,
Lo L, #EREMER 7 & L CidBlo & v LM b flia DGR 5 L Ap 1 18 G5Bl
FHLOBRETERSNIEEZOND, AR TIE, LEELOS I 2 L— g 8L L TIK
VREDER EIZFFE L OV S L & Al & L TRV, R L Oh R OISR 515 - . &
BLET I FBELUS S A T EN B ORGSR IT DR OB & g~ o
[RER] Rk (0.1 mmol), YPAHARVEE (Co~CaB LT » TEEDVFNAE 0.1 mmel) %Na
Y adA b (S0mg) FET. Ar B LrsEdc, ﬁ$®ﬂ5£0@%L®MOC*Oh
~48 hFA0EL Urs, ARRHi 0.01 MBS THIH L 045 um 7 4 e 'CaL B, HRH RS t ol,\
TLC-MS ZFVWCE /v —b A4 Y Iv—DHi&{To 1, imu%ﬂf%m#iwﬂixaﬁﬁmﬁt,
. B RER & AR & ORIHR & T, '
[F%&%ﬁ] RFE— a2l (C2) BT, 4 H_f?ri'(“@/f IR Ae— BRIk 2 Ei.f4x0)/\7
;\/ﬁé%?tt SN EDOHIREE R Lz, RFE~<o B (C) HTH. 4 BkEcos3 M“J =
AT TIFRLWICE R VLM ERE LT, RE— 3,20 (Ch) $T#i'u_i—fﬁi
2 ﬁ'ﬁi\ BIRA I FL 2 ORMEREERIE Lz, RE—Y 8 (Ca) RTH. 8 BiEZToFY =
TR L, DR OIREFESTF FH LRSI SO ENE A Y To—TH D 5 L s
BILIC, Mottt LI RO TH 1R FIZ 3\ CHIBBIT SO o 1o 4 3 KA ) o ik
2EEDNRTAUEE AT AT ONTINER 12 % OINE 2 Table 1173, =250 M0
AERBIRIZ BT, M BRIC SV THER & OKBERGIC L SRR HE LD L =
AoND. Eiz, BHAOT Y VS TREFBSICL DRSO T O H AT 2R+ B85 5
DHDLEEILNDG, INLORBLY, RE—CHLEVERONMMERIT B TR & 238
ZH T2V E S T ERAERO AT & Fib HEBR EiC BT DM T OBENC SV TEEH 1T -1,

Table 1 Amounts of oligomers from mixtures of urea and dicarboxylic acids by 12 h
heating experiments.

Urea-Oxalic Amounts / mg Urea-Malonic Amounts / mg
acid (C2) Parah acid (C3)
Heating Exp. 2mer 3mer 4mer agi? WMC  Heating Exp. 2mer 3mer 4mer Melamine

No Clay 0.28 0.02 nd n.d. NoClay 0.10 nd nd. n.d.
Clay 0.48 019 0.02 020 Clay 023 021 0.15 0.06
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Efficient Oligomerization of D,L-Adenosine 5'-Phosphor-
imidazolide on Na'-Montmorillonite

HWHEFIC. FEHAbk. SEEE BRET. MHRT. FREX
(KERERAF)
Hidehito Urata, Chie Aono, Norihiko Ohmoto, Yuko Shimamoto, Yoshiko Kobayashi, Masao Akagi
{Osaka University of Pharmaceutical Sciences)

[ U®HIC] IF4E. RNA ICHE 2 OREIEEANR 2 E RE S . RNA BEGORTRPEE L
TEZ5N2EDITHE 7205 RIAHIR ETO RNA OIERELRRICIISE < OFENERE
nRTWwWa, 2O—ONEESFOREFIUTFA— ORI HERICHBLTN S
Enantiomeric Cross Inhibition O EET. Orgel 5 polyU = polyC % #5287 F 2T adenosine
5'-phosphorimidazolide (ImpA) ¥ guanosine 5'-phosphorimidazolide (ImpG) MENETNZEHH
EEBTBIEERMLEN FRABWOFT VT4 —&HD LImpG PTLIHD
D,LImpG DHEII polyC ZHEETHRIETEAYRAREET T LEMEL T
B, Ll FHBHERETERLEX S LAY REWRX 2 LA F RRTEIFTSES
LEZ LN, TOXDRRTIIAEHEEZEDES RNA OHBERBHTERN., 22T,
REBEFRIR Wt e iR & U THWT DL ImpA OE S Rk Z /N7,

(£8] Na-E2E U 074 hid Volclay SPV-200 (American Colloid Co.} % vy, THIEIEIT
KORELELTT/ R LYIE AL DEKL. Ogilvie 5 DHFIRIC L D L-5-AMP
EL7, D-BIULImpA BZNENIRT S 5'-AMP &L 1 Joyce 5 DHEICHE> TERL
7o BRI ImpA ZFTWEH (14 mMImpA, 0.2 M NaCl, 75 mM MgCl,, 0.1 M Hepes, pH
8.0) 1 mLIZ50 mg D Na-EFEUDOFA bEMA, BIRTT7 BT o7, £ DI
. RNREELSBEL., EBAEEA 432N 5. (DNA-NPR, TOSOH) #RWEE
WG av NS 74—t & Do,

[#52] D-ImpA 2B WK T, Feris S5AMELTNDHLI I 10mer BEETOES
WA S . LImpA DEHEBRBOHE TERIMEZ o/, —%. DLImpA TRESEE
HEOETNED 5NN, 8~9 mee BEFZTOESYNESNE, £k, 70X TS
LOEEMALLL M5, DImpA & LImpA TiIR— OERBIIZEREBAER L Thds,
D,L-ImpA TOLMNI L DEHM T, DD LEBHMTORGTIZED SNWE - itE
HFLTWz, INSEPTATFLF Ay AR EEZ S5, D-ImpA & L-ImpA BT
DEESNEI>TWAIEEREL TN,

UEOZENS SEIHE) IV VAF R TOMLEDO MBI Lo THREESET
BIENRGMoT. TOXIBRTERT BEANTOF TN/ RNATREF Z UL RNA I
e, BEEENT, ESICIEBREMNICHEREIEDEEZ SN, TOSHR RNAFENS L
B LAF RPEREIN TN R Z2E A 5 REND LN,
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Search for the Sequence Dependence of the Condensation
Reaction of Oligonucleotides Containing Guanine and Cytosine Bases
B, NNRE REREFT A - T2MmM)
OKAMOTO Fumitaka, KAWAMURA Kunio
(Osaka Prefecture University)

[ﬁ%lRNA@%%L?%@K%&%@&Eotwﬁfﬁéa%ienrmao:@ﬁ
%ﬁmhﬁhﬁ\RNA@E%%%%%TT%%%KE&btmfﬁééo:@%?wt
LTUhv>~ﬁuv0@%£%t%tﬁ<%@%%KWEDMTﬁkwﬂ%ﬁﬁme
Ele, ZOHBHERKSR. $RRURILFFRER Y= LAFROELZEGDHE
t;ofﬁmﬁ$ﬁimécaﬁﬁ5hTMéobtﬁofRNA@EﬂEEﬁﬁﬁtB
MTﬁiwﬁﬁEHTE<ﬁ%mﬂt&#?&h%@\%ﬁ®ﬁ%ﬁﬂ%ﬁDRNAEH
ﬁ%ﬁ%ti&bkﬂ%ﬁﬁ%én$m%fm\ﬁﬁ@ﬂ@ﬁmtiofﬁéﬁgﬁﬂm
SAEEEERBBBZEFINELT. 3 HOBERELIEHEOFVIXILAFR 6 Bk
(oligo~6) EHNBESRISICOWTHRN LT, ‘

[RE] RUSIE. 1.0 x 10" M oligo-6, MARELT 04 M KB LEIA 3 K
(EDC) BXT, 0.2M NaCl, 0.075 M MgCl . 0.1 M A 4/ —)I (pH = 8.0) #5075
BERBL, 0T Tfrofk, ERYIIEA A2 35# HPLC THH LT,

[BRBIUER] 3 MEO oligo-6 (5'-pGGGCCrC-3, 5-pGCGCGrC-3', 5'—pGCCC
GrG~3', IHIZ oligo-6~1, oligo-6-2, oligo-6-3 &3 3) i=5 WTRIBZBE LR, W
TNOBEHFERRED LS ERMo S5 — 238 2 DHELZ, oligo-6-1
D% Fig. 1 KRT, ZOEEAIF/—H5 0 1001
HEDC D ES &b —FREELEVWESIZE. K
REFT Uiz o7z, £/, EDC I 7 AMEER
RN L 2HE L=, oigo-6-1 ORIEIT
DT, ERMICHY T 2HRD 12 B4 (oligo-
12) O HPLC ORFRME LS Z B, RighE
FOEWEREY #2) E—FH Lk, X510, £RY
Z RNase T, ZAWTIIKAEL 2 Z2WThoBs
WKWBWTHERY (1, #2) OF—08RA L7, 0 2 4 & g
UEDZENEERYD S E #2 DE— 71 2'-5' Time /d
REE IS HEESD 12 BETHALEEZ N i .

5. T0 12 BREOEREIL. oligo-6-3 ZERE | Freaon panrves for tie condensation
LiZEE/mATHD. ZhiX oligo-6-3 TIEESL (Imidazole] = 0.1 M, [NaCl] = 0.2 M,
SHEBLEL CRRLARD TS LHELE, j]f’_”ff)fu[ﬁ”h?:ﬂ"f 50,0
;ﬁ% %?ﬁg J\fc]b % émf;f(‘e ;g%ég%—%ﬂ%j;ﬁj\@ X: oligo-6-1, @: product#1, JlI: productf#2
APFFIERI T 1998 EEFRMROTEESITELRE, =0 KHEEELET,

Compceition / %
o+ [=] [=+¢]
[ ] (=]

[
L= ]

(=]
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Search for the Enzymatic Functions of Protein-like Molecules
for the Prebiotic Model of RNA Replication

B2 RO - RS KR SLRZE - T2
KURANOUE Kazuhiro and KAWAMURA Kunio (Osaka Prefecture Univercity)

[FFa]  RNAE4AEGHIZAE L b B RIc BN ThONRREER L L EEA
ShTwas (RNAT—IL BEED . Lil, FhAERIERRETEOL D ITERLE
st LN IZ D WTIRA S ATRL. —F, BEQENH TORNAORHMMEE
#E 2 ERNAM Y /87 B &gl LAl RSEZILGNDMN, TR LD
BREFILRSIEOWTHELEFAIREEAERD RN, RFETE, KU FIIE

@dﬂ@)&ﬁ@&?%fuﬁ77:»&(mgd®)@E&Emmjmf,73/@
TR NP RS QR IBE R DN TIRER L L.

(5E8k] Oligo(G) D & FLEISE, 0.025 M poly(C), 0.015 M 77 J 226 - —U 2Bk
o - AFJA AU R (2-MelmpG) , 1.0 M NaCl, 0.2 M MgCl,, 0.1 M HEPES
(pH = 8.0) , 25CO&HET THY, ERMIIHPLCTAH Lz, TORSIZ0.01 MO
73 JEEHBWI0.01 M ~ 0.3 MOF > RIERBERMA . & 2N HIRGREEY
NS R—)L (Mari) [1] , BLOFO5 /1 (Prot) [2] oaasyRICHE D T4
D73 ) BERTERLZ. ,

(R EEE] SN ERMEENMARVES, SHHORIETH20BEETD
Oligo(G)D Rk T 5. 72/ BE U THis X IETyrPst 2 #mL T % 0ligo(G) D £ R
TR T AEBEITE SRR N, YRV ERPEEBRENAD EOligo(GYD A RR
BlERSLE. £k, HsEMALBEK 150ligo(G) D B EMEA L, 0.05 MOHis#
FETFTIROleo(@RER LEM 2. Z0&EED2-MelmpGDIRFEZ DT L7=fE R,
HisTEE F T2-MelmpGOIKAMRRIEAEE S N Z Edthhrole. B, ¥
BRI P HISH S T TV B HEI B 2-MeImpGO KA MISAeEs iz, D
gaElr b LFF R ISV IVEIC ko ThkamEhe T nwHEG AL T
%, —7, Mari®iz =B aicid0ligo(G) O ERRIIRD Lk B TH o /2R, Protz
M Z - B& I G ppG D AR ENR A TR20EHML . £, ZoeEQ/UT T
SARY—HL DY SEBEESERDOlgo@PECERLEEZTXSNL. L,
AE OBETOIgoG)DERERET B BORREDT SN, HsEFUH N
7%%%%ﬁm&mﬂﬁ%@&ﬁ%%ﬁ?éCt%ﬁmﬁbt.:ﬂ&U,M$ﬁkﬁ
BIzBNT, ¥ RI7ERMENT) TX7 L3 F REBRRISERET 2HEERDIE
AR Thho EmREENREBEINDS.

AR 1998 EFAHROXBETTE L. TIRBEERLET.

[1] H. Yanagawa, K. Kojima, J. Biochem., 97, 1521-1524 (1985).
[2] S.W. Fox, K. Harada, J. Am. Chem. Soc., 82, 3745-3751 (1960).
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Search for “Proto-esterases” from Simurated primitive Atomospheres by Radiatio -

P

O BHEN. HRAER. BEET. MHEE ERT)
T. Tsuruda, S. Ueoka, T. Takahashi, K.Kobayashi

Department of Chemistry and Biotechnology, Y okohama National Universit

(#E] HEEFERIERASKCO, Nz, HoONZ B T3 )L g 7 (FHEBEERS) 2]
HyBz&ickn, kg r ) MELEUDIHT (73 BAIEE) PR AL A4
T D, Gk, (LEELOBRTYI /8 - PRELSEMRESL, EBY SINDE '
SARNAS O [F pA RIS A R MBI R L 7 EEZENTES. L, IRGh i ERES B T
CORNARY NI HDERIZEHD THETS 5, OO RREE T o4 R
T 50T ORI Ehking - LTH< 0wk ekar LTWa, Xf%ETH, BUBEBIGS
RRWCETRERBATE - Sick b ERRT DA I, LATIVINAKIMERE (TR F
T—UEEN) EATRNTORAEERBEL. TOEIBRHFOFYySr &1 T—-iars
T35 &EHMEL S,

(RB]  EHRIO0ML DN 5 2 FIRBIRAR ML 72CO, N, £350Torr, HeO
20mLEHAURKTER2OVan de Graaff iHER Iz & 0 & 5L £ — B pm (3MeV)
=2mCHRE L7,

LAT T —EEERET. R8T 4 Lt “EFDAYEREBELTHW, Amgts o
VA L1 > DRIl % 8 ek e ERWTRE L. BAU (30CT 1 Vel
lemolREHEZLTMT 8= 11) M, EMEzET30F0FvrS5 s s U+—
g DD, %?ﬁi'ﬁﬁiﬁﬁ%’&ﬁﬁé‘fﬁx -1 7 > &5 HPLC (i‘/‘—SP—SPW, 7.5
mm X 75 mm; 16mM U > EE#k(DHS.5):1.0 mL/min) THEL /. 0-8minli g
TAEZ &L, 8-28 min# 24y halPR el 11 U TUBI-BlOE 4 & U 7=, EIZAH S
HPLC (Develosil RPAQUEOUS, 4.6 mm x 250 mm; SmM U > BB (DH3.5):0.5
mL/min) ’i‘ﬁ?bi'(0~36mih’£‘2§3\ Z &S (A1-A18) LJ-. BED, Al-A18B L
UBl—BlOEﬁz‘O)IRi-ﬁ—t‘%ﬁ%}iﬁﬂﬁI.xf:.n Rz, FIBRIZOME L impthl o 02475
RTOCYORFEETF o7, -, ERYILERSI AR (1 MIER T110T, 30-120min
M) ZIT5 EEMEMEI BT 2 EBHIoTWB[]L 22T, %k ZES A Imak 43
B, ARCSEL,. 8ELH & DIAT T —EHME DL T~

(R EEE]) BTHAICIE. 13 = hEEN, FohEs (BEDDEME % %
B3 DTOCTE|- /=% D) H32.9mU/g-CTLERFRATE - -, Al-18@E 5 R D%
ﬁiﬁ&iﬂtk%ﬁéﬁg. liZwRe. C@qlf“%j(@btfﬁﬁ’é&ﬁ?@ﬁ#i‘&lfl@'ﬁ (26-28
min} T, 17.5mU/g-CTH - 7=, CHRHEHD 5 A THREHIND 0, He Ry Bk
Ok TH B = EWRBING, £, A4 (6-8min) WEEEMIX11.7mU /g-C &
B7PLAl4WES L DIz 3 B9, %@TOCPi%EﬁJ““IJ%k@ZB?mg-CTEE 2. O
AREBEODTFORSWEL S ENBeW, IS/ ETZE Lo LEEE D& WE
ABRFENBZ T EnMEE NS,

30 5 DERI AR L 7388, A4S D ILIEEIL30.2mU/g-Clz L 7. Las L
12043 DEBH bk 53Rz & DALD HLIEMEIRA L, 40 TAS ASD HLIF A A Ls.
DI LB E Rtk o _ ®
RICBALL, L ORBEIEN ). T jm
BAELDZE5RT. BEHE _ i I
PR ENRME L THAES % 7
£UsE5%, BEOMESTFO 1.0
FHEOUEESEZ NS
B, 5%, TOXSENTER
ﬁlx'('b\<:¥'ﬁ'@§>6.

[1] %ﬁ#&ﬁ), Viva OﬁngQ Al A2 A3 M AS M Al A ﬁGJ?lOAH AIZAMAMA‘ISMBAWMB
27, 9(1999). Frocten
Fig. 1. Al-18@SH DI AT 5 — i
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The absorption spectra of amino acid in the VUV region. '

LT « EOPELA - B RS - RJIFIEY (R REERE AR - R AREY

Toshiyuki Keketsu, Masahito Tanaka, Kuniyoshi Fbina*, Kazumichi Nakagawa™

(Graduate school of cultural studies and human science, Kobe Univ. + Faculty of
Human Development, Kobe Univ.*)

M#ﬁk@ﬁ%ﬂﬁhf;%%ﬁﬂ?i/@tE@ii&mﬁﬁﬁ%E:Tm%%ﬂézaﬁi
EABETHD, LoT. AT I/ BORLERNRIGHEDVD LITHS ., WA~REHESN
BB B MBIR AN Y PADOHEEITo TS,

105nm & 0 BEREEETOT I/ BOXRRIRALY FAE WL op0RERH S, LasL,
105nm L ¥ EEEEEIC VTR, BRLIIMRT =T =0 8T ANRTHEUBIT-OVWTEID
THELE, ARbENE. T BEFYFAES MY T RICEE L, FHETEE S LTHYF
LVEEF U T AORNHREABET S HEGS K R LT L BORRRAY bAE 40nm
~950 nm OIS THIE LA,

A, AFVLAAY Yo EIMER L an 4 VI T I BERE L. £ OFEIBILIERE
EHETBFEIC L 2TT I /OB ALY % 40nm~250 nm DOFIKTRIE L, X
ik UVSOR BL7B OEAFSIEENHOEANE AV, 7 I /B 7Mlid, L7 ==k
TH o, LTI, SRRV, BONARRINALY MeE Fig 1 ILRT,

AEBLNEL T e=AT T2 OREIEARY P AL SSETER LN ARY b2]E i
Li=& m A, SS M AALS FMTEE 190nm 41T & TOnm fHECE— 7 BE o TW5H 2 &85
ottt (Fig.2), 77 =220 Th T0nm FHE TREROER SR i, AU, SSHETIL
FUFARRS Y L LTI BOERSEN DI, T/ BORBRERELTCLELIL
REETHEEELTWD, 722 /VT 7= 0OHE. 190nm FHETERTF A BORENHD
EEZ BB, Tonm FHETHT I/ BOREEROEBRESEOBIRRORETH D,

s« [1] T.Inagaki, Biopolymers, 12, 1353-1362 (1972)

[2] AR AEY, B 12 BEREEEAES (1999) 8-P-12
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C : by Collodion method |
S: by S.S.method ]
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Fig.1® Absorption spectra of L-Phenylalanine,  Fig.2 ' Absorption spectra of L-Phenylalanin
L-Alanine and Glycine. by Collodion method and by S.5.method.
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Supernova Explosion as Homochiral Influence

Hik B ORK FHEIER
TIFAI-I Yy L7 (L T 7 i)
Takeshi SAITO and Vladimir TSAREV
Institute for Cosmic Ray Research, University of Tokyo
Levedev Physical Institute, Russian Academy Science

SRR T O OREICE T DHES BT 284, {HFREL & SA AT I T B
CENET, HBORBELEREL>TWS, LhL, RROTRTOBRIL, F2tmmEeE L RIin
ERELLEHTH> T, BHARTOUZUF A RRIFTWEYD, TOBEALD I OBz
Ma#R) WHETH>720. REVRLT D0 OBBRIEEETIEELTRD. BEANS D
AR EREDR Y BRE) OFFMCTEin. fAE, FHETED S OFENESN P rBO
o sk, TR O—F O S A, BRICOFBABEOMBE -T2 2 EMNET
D, 2D BRI EWIRETHS, BiFEO MEEHFY WEBHEL) RDEEHEO MR
KOOI BMRICH—F O E WS BRI THB,

T, HE—DBRRE L THFEOBREFEBRABEEONERAEZEL . ASEREE
OFBERIBE N TIET 2 2 SIZRELOT, #S (5 ONELTEEZSNTNS) THEIH
ENBREL, COERENEBRBEEPRAERT I IENRARTH S, KBOHFEEELD
RO, PR & FIRE S OSSR RARSRTHD ., HEROEA. e e O BT TR AT
BIokHtETHs,
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2 2 ‘The attributes of life determine temporal order in evolution

Kazuhiro Iida (Physics in the Origins of Life Group, the Graduate University
for Advanced Studies. iida@frl.cl.nec.co.jp)

Reconstruction is a strong method that can reveal the origins of life. However, reconstruction experiments are

hard to design because the causality between the products of the experiments and life is uncertain. This problem

can be attenuated by the analysis of the attributes of life. Life
Consider that if attribute B is included in A (4 o B), then 4

must be observed in advance of, or simultaneously with, B. This fact

JBpIO uOISn|aU]

suggests that we can determine the temporal order of prebiotic events

according to their attributes. Let us call this order, inclusion order. Using

Japio |elodws)

this inclusion order, we can trace the paths from materials to life (Fig. 1.},
provided that the necessary attributes to life are collected and are
precisely put in this order. Although the paths depend on the atiribute

data and on who puts them in order, a common path will be found if the

attributes are clearly formulated. We are therefore collecting the physical Systerms in general (materials)

attributes of present life and formulating them. ) )

Fig. 1. Inclusion order & tempoeral order

The paths of the inclusion order ascertain the sequence of 4 8: Systems asseciated with attributes 4, 8.

prebiotic events; they also help us design experiments. The design strategy is simple: To observe a special
attribute B, if 4,2 B, {i=1,2,..), we just make a system associated with more general attributes, 4's. For example,
to reproduce an atribute 'Autocatalytic,' which is formulated as {ZdX/dr)/@X; >0 for at least one element Xi], we
choose a system associated with the three attributes in which 'Autocatalitic’ is included: (1) 'Production &
annihilation,' [ >0 n>0, dX/dt =a, - 7y, for any element X3), (2) 'Catalytic,’ [§ (dX/df)/&X; =0 for some

combination of elements X; and Xj], and (3) "Survival race,

[&dX/dD/éX, <0 for any combination of X; and X, (i)]. We + Auocataipal )
performed a rigorous computer simulation that revealed this |5 .
. strategy woks well. In this simulation, sets of 10 to 20,000 different g
reactions of 4 to 50 ideal chemicals were randomly generated, and g V007 i
50 sets of the reactions were selected according to the above three : sy
conditions. These sets were evaluated by a flow-reactor model, and . 100
we found all 50 became 'Autocatalytic'; that is, at Ieast one species L
' Fig. 2, Autocatalyst obtained in a flow-reactor model

grows exponentially (Fig. 2.). We are implementing the model on a
real flow reactor to verify this result. Ref. : Iida, K. (1999a) VivaOrigino 27:52, (1999b) BioSystems 50:61-69.
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Asymmetric autocatalytic reactions:

2. Design of reaction systems

WOEE - BRHA -FE B- XZEBxX - HFNEZ
(MELZIXEBHER)
Tomohiko Yamaguchi, Toshinori Kusumi, Takashi Amemiya, Takao Ohmori
and Yoshitomi Morikawa

(National Institute of Materials and Chemical Research)

EXRFFOREXFZI T A DERXRER\TIEBO—DIZ, AMBREHAND S
THIBIE, ToHLEMBNTEARRENH5. BMERIGERENL ISR LS
RIET, REL2ROAMBERGEE I ROEABBRGICHETE D, |

3&@5%%&5?@,hmqummumwzﬂsGZﬁm)@;écﬁm¢m
EORENMEBERT 2TEENASHZI0]. ARRET IR CIEEEMLIHEEE
LR URBHERE—VBENMECSZEROOATINS., £L—BIC, aRRES
HOEFCHIRTE, RELLODS F L BN REEERT 2],

WoEOHRE2ROEMBERGETELEEIZENSD. Kondepudi & Nelson (LHEE
AHFEC S 2 ROBMBRERIIH O ENBYIFETIREER, 107 OUH
BEENMEEI M TRRMICIEREXSAARICEITRMESIEBLEE]. 0L
SIH2ROBMBERBELEBNICERIESNATULEVEDD, Soai bAEE L1
2RTFLI-—NOBBBENTEERREA]ZCACELENROLSICELAD,

[xx#]

[1] K. lwamoto and M. Seno, J. Chem. Phys. 76(1982) 2347.
(2] T. Amemiya et al., J. Phys. Chem. A 102(1998)4537.

{3l D. K. kondepudi and G.W. Nelson, Nature 314(1985)438.
[4] K. Soai et al., Nature 378 (1995) 767.
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Far-From-Equilibrium Self-Organization of Chirally Autocatalytic Reaction System

W& — - HER - BRI - AMLWIN — (BEISNRET)
Ditip K. Kondepudi ("7 x-{ 7 74— A bR{LFEF)
Kouichi Asakura, Akihito Ikumo, Kazuyuki Kurihara, Shuichi Osanai (Department of Applied

Chemistry, Faculty of Science & Technology, Keio University)
Dilip K. Kondepudi (Department of Chemistry, Wake Forest University)

REEERARBEPOI N, H50ZRIMBREPOMRE Vo RIMSLRICBREND
Self-assembly S FFIZN A S &, FAMRICBVWTY S X0 B IMERIEEIC XK D HET S
Fa—U T NY— Ok D 72Self-organization & MHEIM B HEEIL, LTI, HARETH
HOMEEREN, AREDOEEDON TS ESWAH D, MEOIRTEHIRERI,
I BA PO EERTERETHEOIIH L, BEETEN SN -EHIRETH S
T &°C. Self-organization T % & firid, TOHMLEWI ETHIRBHAMZL2STES L, 2O
BRI BN FE BRI > TR L2 RIBAERE> T D,

{CERBTTI /BHIVEHEEZEARTSE, LIEEDERBFELISRENTRD &
NWHEBEHOREDE D, LHL, Kondepudi & Tf Nelson DETINHEIRMICTETS
£95i2?, EREERKREL, TITEINEHIRMEROCHERERISSHEITTS &,
HRLEENE L SEETIRBIIFRELELL. R EOEGIZERINTHE L DR, —
HORMEE TS SRS ERLINS Tt b H 2,

INFETIZ, AHEIIMEEOESREEEICBENT,. 2 EBMERICLS—FH DR
MAEOEBERMERS, FOFLACECBZERARBESNTERYD, £ EfH RN
BEET B I ILBRMENS DL LEWERZBA A I EMMBETH B I ENRDLNRED, >
Tal—ia ORI BEAEEPTEREINSEEEI0L LO—FOREEDOHLT
BRENET I A, BEORMEED B URBEEOERRINOAE & UTHREL -
ZEETFEIER.

UL LA s, EROERICBITBREOHETIE. JOEBEEEE MR L 28ih%ET
FRTOLYIal—2a ORI DBESITRERDBDTH /. Fir, KIEOETR
RIRTEBIII Y LICELDWE, TOLIRERELKIE. BB RHENIERGEEZ
FRED, PAFLARNOBEDS X, HVLIREDS EVREL, RIERNEEREN S
BENABICBEINBIL D THBD . ARBRICERINSL T O F ABICE &S
EOESDER. RFNICE UHERANEBARENT 7)) EBENICRE L iz
EUREEEZ BN,

1) DR, B T8 TS, S, 151-164 (1997).

2) Kondepudi, D. K., Nelson, G. W., Nature, 314, 438-441 (1985).

3) Kondepudi, D. K., Prigogine, L, Encyclopedia of Applied Physics, 21, 311-337 (1997).

4) Asakura, K., Kobayashi, K., Mizusawa, Y., Ozawa, T., Osanai, S., Yoshikawa, S., Physica D,
84, 72-78 (1995).

5) Asakura, K., Kondepudi, D. K., Martin, R., Chirality, 10, 343-348 (1998).

6) Asakura, K., Ikumo, A., Kurihara, K., Osanai, S., Kendepudi, D. K., /. Phys. Chem. A, in
press.

7) Epstein, L. R., Narure, 374, 321-326 (1985).
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Hiroshi Yanagawa and Toru Tsuji (Mitsubishi Kasel Inst. Life Sei.)
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Foldability and function of barnase mutants
obtained by permutation with modules or secondary structure units

hEE, M@ ETF, HIEAE (SEFEESW)

Toru Tsuji, Akiko Hayashinaka, Hiroshi Yanagawa (Mitsubishi Kasei Inst. Life Sci.)

Hait, YO BOLERAREMERETZHIC. B 2P IRBEHEAL
¥, BASESOEAEDEICLBERS AV EOERE (L FOEE) 2RELL
(1), BIWOFHE LT, RNADRBRERTH SN F—EZOEADED 2 —II(M1-ME) &6
B RIBEREA(S1-S6)D > E ASOAMEDMHEIZEANEA /=, ELa—IIVEREKLT
SIS HNTRELBSEERL. TNL5OBERKPRNaseiEEZ TN, EOXME
REBNT S,

S3LS54 ANMZ TIBELS2543(, Tt s S RigExEM L. BRNAES
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S2543[FEBTIRHBREAIRE,. ERMETIIEHRKE L.
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EoAN, BERNILFT—FOHERTHAGMPERMLZE S, ZRIBESZRIE
EOERSHEXN(3), —hid. Ligand induced conformational changeé FIRIF
Induced folding& LIFNBZMRTH Y, BHFETIIEL., BEEFREADHREGHICES LTS
SRS BERICAONATRTH S, GMPRZDEERFEOFEGEEL -,

S23541F KBEEN TAERALAVVE—DERETH ., BERNNILF—ELREEDSE
HTRABRE LA, chid, BREIORNaseFUNAKBBOLEBEZEETSHTH
3, SO EMD, S2354(33L\RNase;EEZ B> TOADBHMNEWEEBR =, £5T
HNlE. COTRKITA—NELTOWATENESH 2. TET, BERNNNF—EOE
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1.5 mb. BINIBLE. 1% Vol. 69, No. 11, 928-936 (1999).
2. T. Tsuji et al., J. Mol. Biol. 286, 1581-1596 (1999).
3. T. Tsuji et al., FEBS Lett. 453, 145-150 (1999)
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Specific boding of puromycin for construction of a genotype-phenotype
assignment molecule on in vifro selection of proteins
CEHRET 2, WAEEA, IHEE', #1154
(BUREX - . *=#SE00. *Ur>ah)
Etsuko Miyamoto-Sato' %, Naoto Nemoto?, Kensei Kobayashi', and Hiroshi Yanagawa®

(lYokohama National Univ., Mitsubishi Kasei Inst. Life Sci., 3Genc:om)

1990 £RUTA D RNA OHBENELER (in vitro selection) A% RNA 17— )1 K DAREE
PBRUTHOEAEENE LTRBLTE 2, 20OEMEE8E LT, BEAEOD invino
selection i, RNP 7 —)l R ORRFEB L VEHE OEN DL DR & % O TR %
HEELUTHERLTETHD, BAED nvitro selection % T, mRNA (EETE) L5
HE (REL) OMBEMIN—DOBETHY. Kald, EOBMREDOYEY—A LT
BRFHERBFBE) P A—2N U TEET S 71 VAR BT FEMEL 72(1,2),
%@,:@ﬁmﬁwﬁ%th6Uyﬁw@El—D74yy3;UEJ—uv4y>ﬁ
BAROEHIZOWT, KIBHOEMNIFRA BN TRES I X ABARSROMESD
REHRAN, EOBOSHEHEEL RN ERET, éﬁ%&iﬁc&_@ﬁ%‘?%_é:;&. AR
FURTFI—HE - Ty BERBLTRIELE, Po—Ov1 200, fk mRE .
TEAEHRBASAE L TREBEAR ERBETD I EBNHSNTVDEYN, SH. ERET
EREAELKIED R TRENICHS TESHEEHS NI LG),

-‘E* I‘;!!% 'm- ﬂ Z‘,I?!é p‘n

COEa—O%A L OREER, A2 TOBECBNTERTS Bt <
(L2), GROMEFIDTF ORI M) LAEHOKA & L THIH XN B RAD DNA 57
73 - OBREMERTICBNT, ChETORLEIRVEBBLAS A TS —Tk
< BIEJRZZEFHD DNA DL SR51 75U —ICbBATE A HENTR S he,
e, EREAROE2 DX P UREBSV)UEERWT, BAE-BEREHERRD
RART ) AOBEBABEWEER v N T — 7 BT~ OISRSHETE @),

1} N. Nemoto, E. Miyamolo-Sato,_Y. Hushimi and H. Yanagawa, (1997) FEBS Lett., 414: 405-408
2) E. Miyamoto-Sato, N. Nemoto, K. Kobayashi, and H. Yanagawa (1997) Viva Origino 25: 35

3) E. Miyamoto-Sato, N. Nemote, K. Kobayashi, and H. Yanagawa (2000) Nucleic Acids Res., in press
4) N. Nemoto, E. Miyamoto-Sato and H. Yanagawa. (1999) FEBS Lett., 462: 43.46
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Stepwise removal of a large intron mediated by a zero-nucleotide exon
and its impliction of genes and proteins evolution
QE AT 2, 1. M. Bumett, H. M. Bomze', A. I Lopez®, /INFRREIL ', Hilghak 2
(CHSREK » T, *SEEREMT, PH—%F— - A0XKR)
Etsuko Miyamoto-Sato® %, . M. Bumnetté, H. M. Bomzé’, A. J. Lopez’, Kensei Kobayashi', and Hiroshi Yanagava®

(lYokohama National Univ., *Mitsubishi Kasei Inst. Life Sci., 3Ca.megie Mellon Univ.)

1977 4B, EiEAEMOS J 5 DNA A S NEEERE. BEX, S R
t o TmRNA &725 2 EMHASMCEIUE, 77/ A DNA O mRNA ekt g B I HE A
B EHOMMITT Y . TOMOERTT > b eAffToNE. £< O ER AN K
WA > harEEDN, BEnA b0 SDRAT IS4 EBIEFHEMIENTWR
v, AE. BuA YO ERDYa Y auNI0 UkB#inFERNT. %@ RNA %
ML, A7 31T OmEkRET S TS —ER Nz RT-PCR Bloyuo—=Fick
nfEir L. UbxB#zT0 3B/EHD MO > (IVS3) 272 &d 2 DDERETAT I 1
o ENBZEERML, ORI AT SA VAT ENERE, 3L 57
542%&ﬁﬁﬁbtﬁ%%ﬁ9”ﬁuﬁ4zﬂI#V)”T%é:t%%%@hbtﬂﬁ%

Loy LA R R

[ 2
| ——— .
";om.exon ey Wild type
—
A I TEMEEER  mutant

1091 £E. EHAATS5A R « B4 RO “COHA X« A > ba2” #51 2 h O ARAR
felLTERINE, SERHINE EOYA X TFY DA G N s o % 1 = 8
7 AORFIOFHAR,  £h D ORFIORRERICE-T, A+ DI FY A
SEAT B EREMEDIH D . BINWRAT 51 2 0Pk T, BEROTAZRIL UTERKE
A URIRTE D “TARTEEL (TF) Stk - BREL) 7 o ko THRHEL
BRI A EINLD T & B L T WA, J OEMEREI, BRFOEABORICOMLESES
% % FTREREEN, COBMEE TR BUATFIFO-DORBTHOE
BEDHELD DO mRNA T 75 U —HEIISHTE NS 5.

1) E. Miyamoto-Sato, J. M. Bumette, H. M. Bomze, and A, J. Lopez. “Evidencefor a ratchetting mechanism

to remove large intron in UltrabithoraxRNAs” RNA '98 Meeting, Madison (1998)

2) E. Miyamoto-Sato, J. M. Burnette, H. M. Bomze, and A. J. Lopez. “Stepwise removal of a large intron
mediatedby a zero-nucleotideexon™ 5 72 Bl A{bESES, R (1999
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An Inspection of the RNA World Hypothesis from
the Viewpoint of Hydrothermal Origin of Life
- Reconstruction of the Scenario of Chemical Evolution -

JIRFA S (CRERFIL RS - L)
KAWAMURA Kunio (Osaka Prefecture University)

1. BUEHIZ: RNAZHER B TENORBE#HEHTcHWE THHrLELONT
WA, ZORNAT—L RIREIL, RNAOHRERRAER - #HELAROHZE in vitro

selection |Z.J BFEA DY KA L OEBMER LI L - TEHFENTER. —HT, &
SRR LB L U CRIGEEVKIEHILO L 5 REvKkOEERNEE - TS, fli

i, BUkEHALZEULERIZE > T7 3/ BBREATARIBNRNWE S, ks
WMORROMRITR L, BIET HEW OB OILE OB S ITFRMHITE DR ERF-> Tk
ZEBRERHINTWS., LIARRNARIOL 5 REGKEBE TIZ 300 IZ Ik OME S
NDHOT, BHRRFEBESCHERELZRETIOR—RLTEHMTAD EELX NS, =
DESBRERMLEHE LI, PRI LBERHOBRICED S FHIAERETDILD
Z, RNAU—) FEG2EGOBKEREROEAP L Z ZEEMEL TER, iz
OWHR ORI T, FEREISERZANWTI VL L ORFINGEHE CREEEZE 3 55
LWEHEOBRIZAS Lie [1] . YRV TLATE, ZoHLNWT e —FEink s
BaROBRREHBANL, FOHRICD &-3WTRNADESEILEIR ORI S A 5.

2. wA Y 0Fa—TRIEBERANAKENROEFBELE : BiEKBTORNADOINK
MR, B 20T &L 0 ERFTRET 2HBNENRIETH D, HoTI O
DEEE, A= 2 L —T7RHER Oy FRORNEREBNTEMIZBITS Z &
RTERPoT. £ZT WMARXORGHREZRAWTI IS CETOREGHTI I U
LE 1 OMMTERI ZABPEHTXDIHERRE L. ZOFER WBAKFTRID
% B S EORMEE TR Tk 5 A Tt RS2 R,

3. [k ) A OB  KEEZHAWT 5SATP, AOYXILFTRE/ D
ViR (NIpN, NZpN) [2]: BEUF VIR L3F KOMKSEEEE I L2 #
b DR KR A B ERAICIRIT LTefER (3], RNAOBTRRERZEBMWICRT Z L
MTE, ZOWBEERSELDE, RNAVBEHAORBESEEVE L LTHYTH -T2
MY PRSI I 280 ORBIZOWTEE Ladhidiz sy, OR
NAY—V FZEKESR TRARME TROOEMIERTHE L. QRNAV—A K%
Bk TREES TR LB D X 5 RAbSp0n i AR LA RIE Tt Uic. ML EDRBE
WHESEMAZELS TV IO TERT 5.

ARFFRIERME 1 9 9 BEENRMEOEBRE S IELE. ZZHBEERRLET.

(1] JIkHRE, BAIE%ESEE 1998, 255, B L0 K. Kawamura, Chem. Lett., 1999, 125.
(2] T4, JIIFFEE, ISSOL'9Y, Abstract P3.11.
[3] K. Kawamura, Nucl. Acids Symp. Ser., 42, 289 (1999).
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From the Origin of Life to Gene Function Analysis
—The New Movement of Evolutionary Molecular Engineering —
BEEA () Yzan)

Naoto Nemoto {GenCom Co.)

195 0 FRODNAREEDFERIZIAS 5 5 FEME ORI, fEkOEYS2 k2
EQRARERBIZN L, PIBEOIIED S OBRBNENBOILE D EHET3H0
TH 2 7z. CDFANILSpiegelman ® DIFLEIT B 5315 & 51040 Fitedr il i RV
x5z, B DEigen® HEDRR S 12 & 2 BN E LRI S I RAN -,
S, BETLERTORBICHED HEAETSE) LnSEH LN TFo/nv—
EFRLUER 9 0FRPBEIT A h e IrHEObD E o 7=,

n vitro selection (evolution)] SELEX | END FIHEBERNAZ B ENTHAE T 3
AENHEILEND &, §<SRINEFFALEEEROBRRS 2B LA~ F v —1{
KPULE B, F—FTR, aYEF NP I R — &V EHEER
DIFPS DETHMW DS EHIEE D, NMolecular diversity] #Keyword& L T3
ETHRIRERRNERBE Lz, BWENI LI12, Tomh DY) VB R F AR AR AT

ICHEHE DV, SRRERML Y RITHRS TVADNAF v 7% 5 = Fordor & 0
Allymetrix DTH#EAE U7z, T3 THOERBMTH S AT KNDIEHATH
Do FJZ, Fordor®W/zARymax& 3R> F v —n 5, Stemmerdt "RREA |
M THS IDNA shuffling) EWVWSFEFERELT MMolecular Breeding| %157,
Maxygen &35 EVI7c. 5 ABMMMES > /X B TH HCFPOMNBEE 4 5EHPH
FaZ &L, ki EHFRBEEEDTLS, BED, L WMIGH TRz E
DISEIRTRAERRIT, FRY DN BB F v —2RA ETE FA o TH D, &
ANT ) NMENOERERDDDH B,

AR B IR 20 LR OEE QPRI £ 2 &L T 508, RN TH2HROZ
KTOMANDRRS L B TR E o TS, o2 CEFE &SN BT R N
DNERFPOHRUNRSHELIITHRESE, EURACERLEFES LaiRs, £&
DEFEPELEDEZZ. 1 0FIFEMETIREL SRR & EN, GROFRAET
R, OLANBEEINBBAERLILIZ T NG,
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Origin-of-Life Materials "Saccharides" and Bio-informative Materials "Glycansg”
Tix F (BEAE

Jun Hirabayashi [Fuculty of Pharmaceutical Sciences, Teikyo University]

BERERAT I LIy F—RPFEMCE S THBORBMBETH I EHIBR TR Z, A
iﬁ@%ﬁ-I#w¥~ﬁ%®¢®cﬁiﬁwéatu@a%ﬁmtufaﬁoﬁWEﬁﬁﬁéctHTS
/EPHROMEERGLUECERLRTTHEN . RONATILEAZY—IOEB] UK~ OR
EMAER! [D-FEDRR| 4 EFEORRICEAT SIS,

=7 FENREEN o IR - AN OB ELRT OV PEITRADEMEE S5 3%
RSP FTHIY . TOMEPKRELBERTVS, L LIEE, FESHD SR 2 1B D E= & RIBEE
SRFTHDLOMEIEEY . [HEESORE] S0 X0-HLbMrns, Ll BEHEICL
[#E 5 AR RY [ZEET-SHEOEBIILSCERR] . [EEFIAEREORN) & &, K5k
GHBIUBIEN D, Z2TR. 7. E0EEHEELTO [#E] OBt BB, 22308 E
HELAEDS, SHEGHELEETs L TRELZERDAS (#&#H] [CownT, MEIFESELDER
TERICHAELS~TELEZE S, TTRHRELAEORFCHT 2R T ATHET 3,
#1OEICHT 5 —Ae0m

- [#E] C—fpicEETE D~

ATy b, HOU-, HE, RE, NADE, MR, BER. FLI-X, k2R, 7o
SRERRIEL LT 8]

aFHe i F LT - U= L (Glal-4Gln, F% X F 5> (Gleol-6GIc)n
CEFERERE LTO M)

BINH ! BIO—R (GB1-4GIdn, £F >« RTFE KTy H (GlcNACBT-4GIcNAC)N
s MRRFRERRE LTO [ )

ABORMERIAR. THERE. 74 L2 L RIFERE (Galal -3GalNACB1-3Galal ~4Galf1-4Gic)

|2 FBEWHOWS7 DOy

B AW : BOK{EM=C + HO = (CHO). 7= AE— XS © n(HCHO) — {HCHOM
ELOERESTREORMENE | A4 7—_ 1 x10" (Kaine, 1995)

SPICE DRI ! PAFEF, & hEDETE. & T/ —IWEERME. HeEbRE
oktE (KFESSS) LBAMOREEE

KEDEEERIE  FUST MRSCES ‘

WU oA~ D EF 5B | -NH, -NHAC, -OAc, -S0,;, -PO*

TIANFE— - N—FUTF— (BEER) - VI FITT7— ({S80F: ta7l)]

~ O R —

TR TERE
cHIT =2
T UR—X
CFAE LY
LT IER

o | B semmsmonsones
D-wib =2 D_7>/ﬁ_ EREMERDER

* "On the origin of elementary hexoses” Hirabayashi, J. (1996) Quart. Rev. Biol. 71, 365-380
— 33—



30 BRI & ds DRI
Membrane lipid and Origin of life
OMRAME. LEAE, KERE GEEX - £aFF)
Naoki Nemoto, Akihiko Yamagishi and Tairo Oshima
(Department of Molecular Biology,
Tokyo University of Pharmacy and Life Science)

4 0 (EEMICHIER BT SY O EMENEE Lz, FOEMER, MSMORICEEN
T. ARMHSEHEI N TWERTTH S, RERS,. RBRHIRTOIAEELTERENZ
AR Tl IR — 71, FRABERERER I ERTERWPSTH S, #
ST, EfMEEEEBITEBLLTERLEERS, BHE. R EOEHIL. FEEEHDORIE
M eI, TLTEZEHO=D0 Domain IZHHENTNS, EEHL, SHlE
HEEEALD, BOI PRI RYT, ERELBOAEEMENKRETHILETHREL
CEZIONTVS, EEME S EHEORIICOWTIE. RICBERLEEXTHBA £
@%&m%w%&ﬁ#e\E@ﬁwﬁﬁ?%otaﬁ&éﬂéomeEﬁB\ﬂﬂﬁt
HEETSE, HEMEIEHEOLAFIVIEE THRINABIEEEROOIHL T, &
WEE. 1V 7L /4 RO —FIBETH D, BENE<BERoTWD., £k EHF
B Oy SBOMERSELRESE, IN50EWE, BEARROBEOENICE
HLTWBEWS ZEMALMITRYDOH B, JHEHEEME S HHE O/, RIE
HEERL TS EbEL SN, BREN, RLRSE. EREOBRBRICERLZ.
i, EEMEROB 2R THWEH, BIORNZEFEERHTLROE, HE
OEMEMOBEORETTHD. fo T, BEENT. EIPORBTHMEREOBENS,
EFMEREOBEICYNRELELERTTH 5, BESINARITMEDST / AZFON,
ZOHA XREBITIE L, BEAMBEOKRLERY ) ATEH>TWEI NS, REH
B EEEAY ) AOBIMBE I o EBLONTVNS, BISHOSREMEDFTINATXR S
2 ARIIRRESHANI END, INSBBEHLELEISND, THL, FHEKE
WMoY ) Aickt, T2 OEMENEESREH#RE, P L CELEEMEMKIEH S &
B, FARCEELERSRSD, CHOoBROMT, BEERNEI -0 THR
Wh, BEREENALDIC. EREYOMIFENEEMERIZ/R-> 20, MEERESG K
BROERHOERLDZBDEEZILND,
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Tryptophan synthesis by tryptophanase in the existence of diammonium
hydrogenphosphate

B HEKE, “HHLIE CAERISREMETER, L F R amss)
Akihiko Shimada and ‘Isei Nakamura [ Institute of Applied Biochemistry, University of Tsukuba,

"Department of Food and Nutrition, Sagami Woman's University |

AFGENLN 707 7 DL R RS DN T 7 79— 25 BT, B3R s R ol
T OWTHERL TS, SOBER IR TRk e ST BRI M4 TOH, B O K
F2T =Y MHE T T E OIS BE FULD-M 7 7 7 A IR+ 151045, 207
OD-MT T 7R — b, B VBB R UT VRS T RT B, ZOF R, SRR
PEOEIIRIE B B IR T D /F EOREICE > TR SN TNBIEERL TS, 4
ET, N7 7 2 M T ARSI OV THIIEL CE70S, AROREI 5115 chiral
homogeneity DREIEZE 2.5 LT, 7/ BOARBE ISR ARIEO ST A5 RAEOIFZEILED
BETHS, AR TIIN T D77 I~ BILL BN 77 7 B RIS DV CREIL 7, NI
T BN TN 7 R ST BBERE LTSI TV, 00 FROEI Tl
SL-NF N7 BT AL TERA,

L-serine <+ indole — L-tryptophan + H,0

SORIGH, EY OLKICH R TDERITEE S RELEV, NN 7o O RIS Tt
VB2 T B AL - CD- N7 7 7 afEHICT A EN TR ZEMD, T HED
'CU‘/Eé%?kﬁef:27‘/-*c—:-?AT?&“?’GD-ﬂzU‘/75§}\U7°}~77ﬂ-—J@L:fﬁ’r’ﬂ:iﬁéﬂngim%&f:u
BUGHMIIROMY Tdh D, 200ug/ml A2 F—/V, 50ug/ml 1) R34 —/L 5UULEE, 500pg/ml
D-tY, MZh7 79— % & T Briton-Robinson [ S#Z A (pH 7.8) 12 0.3M NGy 3y
S EETAEMA T, RISHE3TCTARIIT oo, RIS T, RISEBERON 777t
HPLCAIEZEGEINT b 0707 7y ZCR (+) THHFL 17, ZOFER, L- 7T rUoBERER
Tl \&_}:mio;b:om, OO ERRIETOEI I BEARE LT T = Air Lo TEY O
DfM:i%f@Jmh&mTéntc LALDih, RSN NI 7 AL DRI
INRhol, 2ED- -NF TG RENR OO EDEEIZEED LS AR NHTHAHEL
PRI CHB D, S %IIARISICOV TR LR L 2 AR BT L1 S
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Origin and Evolution of Genome, as viewed from the Poly-tRNA Theory
OB, SO, ENES ATBH# - (HEKXE,&£¥, ohnishi@sc.niigata-u.ac.jp)
Shutou, H., Sawada, A., Hokari, S., Ohnishi, K. (Dept. Biol., Fac. Sci., Niigata Univ., Niigata, 950-2181)

( 1)-Poly-tRNA EF A ET < RMmRNA &R ERE 5 QIR P, B. subtilis O trrnD-operon®®
rrnB-operoni & ENBRNABET Y FAF —IKBWDRNAT 2 / B B OWKITHIET S 16-amino
acid-peptide (trrnD-peptide) %2 1-aa-peptide (rrnB-peptide) 2. BLFENOEAERICL Bpeptide®— KA E
ARMLTNDZEETHL., THEHERT I/ BRFINDILAN 5 house-keeping BT DI — K
TAHEBRBRIREISNTWS I LERLI

(2) 2@z L. ThoORNABET Y 7 A5 —1, TOHFEYOIAKMICBNTT TIC
BELTWED E2HBFASEDBOTHD, TOFANETRFNE. REFENELD. N
S ORNABET Y 5 A% — EBHAICHBRLERET 2 525 —i. Saphylococcus aureus - HHINAY I A
ENALED, ¥ ABREEICESSMLTWEH, 275 LREETIEA S TR,

(3) 2rT. 73 AREETHDABHEICBNT, HARRETY 7 A5 —H 50O THF
LT A ATHEE 2 ME L7z, Bsubtilis @ 2 D0F 0 X,
trrnlD operon : (5" 16SrRNA-23STRNA-5STRNA-[NSEVMDFTYWHQGCLL) (3%
renB operorn: (5" 16SIRNA-23SrRNA-5STRNA-[VTKLGLRPAMISMDEMGINSE! (3)

DB ERED, T [.) BRNABETY IAY—ThD, 73/ BEALOKFIBERT. E
coli D5S rRNA METFOFHEBRHKLIE TS, E coli b operon M5S rRNA HE{ET D THIC
RNADSE I EEFINR SN, TSRy bR w7 AHTEHMICRE LA E 5, BSumD
operon @ 55 rRNA-INSEMDF}  IZ#BF/ZRERATE#EL . [NSEMDF]id. AARNARIRT 2 525 —&
LTHET 2o ALz, £/o, 3 DORNAZGI(GCL)L BRNABIRT 7 7 A5 —dBNTTFE
L. SFILAEEEN S, BS trrDEURNARET Y R Y —DEETHLARESFNENA S,

(4) small subunit (SS) IRNA & B. subtilis trrnD-poly-tRNA & D LTI {RNACY-(RNACYs-tRNALeY i85,
=2 ER S B, subtilis 165 TRNA (bases 171-428) 2HF TdH 2 DBHIE 5T, S. cerevisiae D 185 rRNA
(1798 bases) & . stroperon 39, S12, 87, EF-Tu 31— B3 BZDNARIR & ORI REEIC D W T HiRE
L. :

(5) TNOLELETHE, ¥ AOREEELN,. ) EVRNABET L TOU RYA LOER.
{ii) peptidef5 ST A A& LT ORERABFEARNAOR A, (i) [MDF), INSE]. [IS] /& FD
di- ~ tri-tRNA I & % dipeptide, tri-peptide F DR EFIM,  (v) umDEpeptide (NSEVMDETYW
HOGCLL) 7t & (D2 AT & LT trrnDAY (7 & 0D)poly-RNAHER DEEIR. (v) (5 (poly) RNADS3 Hefk
& LT OVEIAmRNARGE D28, (v) BUAEAAROBE L TORNA ORHE (poly-tRNAMIEIZH
ke, . (vi) HEFBEASREROER.

(6) Li=dioT, W5/ L. () emDE (& O)poly-tRNARE % DI =T VDNAY ) A Xl
I =TJLRNAY / AELTHREL, ) (RNAOHRIZE > T, (RNA-cluster)-[tRNA-cluster] By 7 A
T < FEMERSRET o205, (i) (anticodon® LN & BT E MG L IZRNASGRKE L
TO)mRNAZHEL €. BREBETF LAV LAVRELEEHRTED,

(7) DNAMEDBEWTREKE L ZNOFRN 0 ZFELHLD, eubacteria (E.col) DR E B RT) DL
BT L7 & T B, wmD-peptide & DARFIRATR DM D . E.coli glycyl-tRNA synthetase alpha subunit &
DR AR BEA A 5B & & BT, BS trmD-poly-RNA @, 7€ & H5DDRNAZEF Tpoly-
(RNASE & FBETH B = AL, LL. RTOEFEYDNADREFEOED HICHH > ThonED
MBI, SHORTOMES &EE LT, () DNAY / AOHEEE, (ii) Spliced RNA EDNA gene &
L TDNA genom iCE D RADZ &2k B, &'/ LADNADQIERILOBILE. FHEZ 51D, BHEOIMEIL.
G5. M. 17 & Beubacteria 12 BT Bintron MERICERT 50D TH S, %< Deubacteria T, RTIRIE 53

£ Ointron £REL, TOXBEAGHERALIEKL>TY /A sEbhjzosrb Lz,
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Origin and Evolution of Genome, as viewed from the Poly-tRNA Theory
OHES ZAFBUNER XEHRZ (FEXE 449, ohnishi@sc.niigata-u.ac.jp)
Shutou, H., Sawada, A., Hokari, S., Ohnishi, K. (Dept. Biol., Fac. Sci., Niigata Univ., Niigata, 950-2181)

(1) Poly-tRNA EFINCET < FIAMRNA & #IGRHS DB S, B, subtilis D irmD-operon$®
rmB-operoniZ H XN DRNABET 7 5 X ¥ —IZBITBRNAT = / RSP R OATIC T B 16-
amino acid-peptide (rmD-peptide) ®21-aa-peptide (renB-peptide) 7%, BHEHOBESRIZ L5 peptide®
TAMEERBRLTWA I EEFHU. TNEMRAT I /BESD I Hh S0 house-keeping #1%
TOI-FI5EARCEEFEIN TN &%RLE,

(2) ZOZ &R, ZNSORNABETF Y 545 —n, STORFEPOHBMERIIBHNTTT
KFELTWe I 2R FASIEZHOTHY., TOTRMETHIFIIL MEFENEL S,
NS DRNARIZT 27 5 A& — EHBICHERBIZBET Y 525 —id. Staphylococcus aureus 12 BLEY
MICRONDE DI, VIABEBIZES B LTSN, 75 A Bt SRNTiL,

(3) 22T, V7 LBMEETHLABEICBNT, HRALARETY 5 2 =R S MO TH
FLUTWDAHEMEE MM Uz, Bsubtilis @ 2 D0F <0242,
trenD operon : 59 168rRNA-238rRNA~SSrRNA-MVMTYWHQGCLL] (31
rrnB operon: (5" 165rRNA—23SrRNA-58rRNA-[VTKLCLRPAMISMMGI_NS_E] (3
DEBEERD. T, ] IMRNABEF Y SRA5y—ThHh, 72 /B REDORFIEZRT, B,
coli D53 IRNA BETFOFRAERFLAZE T3, E. coli rmnB operon D55 rRNA BIEFOTHIC

RNAAMEQERRFINA SN, I 51 Ky kY kU w2 25 CHMICRH LA S %, BS umD
operon @ 5S rRNA-[NSEMDF]  IZHHR/ZMSMEFIEL, [NSEMDF]IE., SERNABEFY 52 5 —
EUTHFETHI EHHBLE. F. 3 DORNARSL[CCL)E BRNABZ T > S AL —MENT
FEL. EFILEER,S. BS trrDBIRNABET 2 5 A5 —OEWHTH SAMEENE N E N E B,
(4) E.nidulans (= Aspergilus nidulans) @3 b 3> RU 72k, urfA-R N-urfB-ATPase6-ssrRNA-Y-

urfC-CytochromeOxydase3-KGGDS U=VE SP -1srRN A-TE ; QMLAFLE IM-urfD-H-urfE-urfF OB fETFBE(—

BT HRIZRNA £ IRNABET) O PI2 D OIRNABE T 5 A% — (KGGDSWISP], [TEVMMEL
QM) %=H5, 1IsTRNA-[TEVMMLAFLQM] 13 BS trrD & 35304 [EVM] Z&1r. £< OEWED
mitochondria genome Tl Z DX S IMRNABET 7 52 ¥ —id HITLEESINT W,

(5) small subunit (SS) rRNA & B. subtilis trrnD-poly-tRNA & DB TIE, RNACYRNACYS.(RNALeu
1ML B. subtilis 165 IRNA (bases 171-428) 2SHFI TH B DB 5T, S, cervisiae O 185 rRNA (O£ 15§
(1798 bases)%, str operon MSY, S12, S7, EF-Tu % 23— R4 2DNASISE & MR Th 2 EEILNS,

(6) INGERBTEE, 7/ LAOEREELY. () EVURNAESTELTO J AT LADR
ﬂﬁﬁnmmm%ﬁ%muﬁﬁfAthT@#ﬂM%ﬂﬁ%ﬂM@ﬁi,mnmemmLUmt:
LD di- ~ ri-tRNA 12 & B dipeptide, tri-peptide ZDALEFIH,  (v) ternD&peptide (NSEVMDETYW
HQGCLL)/2 & D&M E & L T 0 umDB (7% & D)poly-RNAME DR, (v) (RS (poly) (RNA 5 2
%abrwﬁwmmmﬁﬁwﬁﬁ.waﬁ%ﬁé%&@%th@ﬂM@ﬁﬁ(mwmmﬁﬁ
WHK), . (vi) BEMEASKEBORIE,

6) Liedi>T. #1857 /0. O trenDEY (% D)poly-(RNAMSIE 2 5D X Z 7 JLDNAY / A /-
RTZVIRNAY /A ELTREL. () RNAGHEIZ LT, (rRNA-cluster)-[fRNA-cluster] £14°
/LTEFNRBAGKET /05, i) (anticodonD TR & FFHEIEIFI ZHER LU RNAS %
HELTO) mRNADSEL T, BEERETESOY ) ANHEE L bR TE 5,

(7) DNA B E QBB TRE L EHDOFNRN 0 £EB7 5. eubacteria (E.coli) DM E B 3 (RT) D
REMHT L& TS, umD-peptide & DHFEESENEOMD, Ecoli glycyl-tRNA synthetase alpha
subunit L OB BEREFBGERBSNBEE5i0, BS trrnD-poly-tRNA &, 472 < & H5DDRNAE S
Vpoly-tRNABLE R TH S Z &AMIBL /=, UL, RTORIEADNADREDGE D FHiclbh - T
WBPENEZN SR, BYORTOE - 7188 - LT, (i) DNAS J b, (ii) Spliced RNA %
DNA gene & L'TDNA genom IZI DAL L2k B, ') ADNADIBAILOBIE, SEhtEL 5hs,
BEDIHIZ. Go. M. IT & eubacteria += BV Bintron BEFIIAHTHILOTH S, 2<O
eubacteria Tl RTIZEFELT Dinron ZHAEL. ZOXBABREEKI LI LInLoTH ) LAng
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Cell Size of Theoretical Uni-cellar Model on Precambrian Microfossils

BEBEX (FHXFEREET)
Hiromiteu Yokoo
Fax:0426-91-1094

(School of Health Sciences,Kyorin University)

HAMAEHOERHTFTAVOLEIEVERKT L L EBLR2OVHVEI - T FEEL
BHRYA XL HBENDYA ARDHBZ LBDMD, ThbOEEL HNRRFEOMAE
L ESENENRREOELERN AT A—-FThbbEND,

COMKBEFTACE ME2EOEBRENRLENFRELREEL 2V X 3 Y
AZREERL LT . FHRECLIANBEA LAV VL4 0L I2ATRE OB —E
iR D ERE (1) LEEROBITHICEE L, HERIMEASEOLENER
PEUETDNA KBTI A LELE, BABROHERTBY AN TRW,

BRHEFLICL>T. EBREL T TRILRT — 2 25 BEANT TORBHBE
TOMBEELH &HED,

BgRaRoLh 7Y TRICE ARAHEROI Yo A4 0 (iﬁiﬁﬁfﬁ& 18,248
42) BEATHTRHLTHNT (2) BEOBKFRRE T COSMERLRE2>TH
.

ZOMBEFARFEELBLTREL  BROICTHRICR 586 & IRICHEEN,

CeLL SIZE
\- e
o8 F Alowed Size
Furbidden Svze
Nug . _:l:._ o
(6 T e - 1 1
5 \ 2 ——» &y

[1] MBEY HEWKXETFREE 16 7181, 1997 (AhoRR - #kxs KM,
1997)
£2] H,Yokoo, jbid, 16 55-58, 1 9 9 9 (SETI HE<#%. Sydney,Jan.1 6 9 8)
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Carbon and nitrogen isotopic compositions of the late Archean shales {(~2.5 Ga):
Implications for biological activity and the Barth's surface environments

RN ¥ (ARSI AR
Hiroshi NARAOKA (Dept. Chem., Tokyo Metropolitan Univ.)

(RUIT] HERIIK 46 4E, EHBBIC R > TRERIZ 0y MBI N B2 SO ISR E
LRRE SR etibE L TE . X TOWE THEEBRIEELICBITS EET OB

m#ﬁmk%mamﬁﬁﬁﬁﬁm&éﬁ,&%ﬁmwﬁﬁ%&mbtﬁﬁ%mw%ﬁﬁxw%m
K%éﬁ&@iﬁK%UDMT“%#M@%?MTM&WoMiﬁ\ﬁ¥@k$#5@$%@%
EALSEIEAY 20 (EAERTIC A L 7 3N T VB L (1), HEMEEH 53 ARATD 0y Ok S 75
M2Z2ABFIME WS OMERTH D2, & AN HHRBEORMAETIA D 58 28 eI i
AT AACHANE O M) OFEACREENTNB L 3 B T3 27 (EERTOHEREE A & Bk
EMDNAT—H— (AT T ) DIFENRE TN @, Th 5 OBRIZBERBEIZ T TIm
HBEDE TOISRIBEYPHIFEL. HREBTEEL AL LI BTREY A 2 IUREa T

AIREMEZIRY, ABIE TR 25 (RERMTERERER— U > /a7 @42 507 - N

—A b Heisk Mount McRae Shale) % FIVATHHE - 835 - 1 & U770 & ORE R 5 MO
HTOAMBHZHERL, B EETROMERE DAL THHRSBERIE L ER L,

(iR EHBEK] #25m Q37 024 FEHIDWTK 10M% = TOFRRERNRSENTSHY, &

0.15wt% R TOERR EMWIEOHM (2=0.76) 2571, ThSABRBRIAL -37 1 -35 %,

(vs. PDB) O T 2 MEB L (Fig. 1o TN 5 ORI ETNIGERFIZ B 2 YA R & Wi
BB AT AABNEOREOHFETHEINS. L0 EAEIC BN R g

BHZ7Z o T2 FIREMEAS D U B(LA OFFEIRIER K OZ O 7 R & oW 5 b ST

NOFUT OBEMPBEAE T EER

. : . Mineralogical 313C (%o vs. PDB)
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Fundamental Studies on Life Detection Method on the Basis of Phosphatase Activities
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" Table. 1 BEROFHIINCBIREHEBEEFOE/NSA—F DOHEH

[Cell Density] ALP | ACP | TAA | TOC Pi [ D/L | NPATAALP
Cell Density, i 095 [ 081 1098 ]| 097-]-0.67[-059]|-0.56] 0.60
ALP 0.95 1 092 | 100 | 100 |-085)-076]-0.70] -0.65
ACP 0.81 092 |- 1 092 | -0.85 |-0.941-0.90|-0.60]| .0.55
TAA 0.98 1.00 } 0.92 i -0.88 |-0.85]|-0.72[-0.84] 0.58
TOC 0.97 1.00 | 0.94 | 1.00 1 -0.881-0.76 [ -0.66 | 0.58
Pi —0.67 -0.851-0.94|-0.85| -0.88 1 095 | 0.88 | -0.63
D/L -0.59 -0.76 | -0.90|-072| -0.76 | 0.95 1 096 | -0.60
NPA ~0,56 -0,70| -0.841-0.66| -0.69 | 0.88 | 0.96 i —0.61
AALP 0.60 065 | 055|058 | 058 ]-0.63|-060]|-0.61 1

Cell Densily ; EBi%k, ALP: ZIAVKRA T 77 —EiEE. ACP iR AT 74
— G, TAA: ®F 3 /JEE. P A CEEEE, DL &7 3 JEBROT 2
JTEDD/L L. NAP : 3EF U TR /B . AALP: FIAHUKRAT 7 &% —EiEE
L S0CIMEVS D FINA Y RA T 7 ¥ —ERBIEDE
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Comparison and Examination of Genetic Measure
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Discussion about Coding Structure of HIV by Using Phylogenetic Tree
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and Evolution of Aminoacyl-tRNA Synthetases

Koji Tamurat and Tsunemi Hasegawa2.3)

DBiophysical Chemistry Laboratory, The Institute of Physical and Chemical Research
(RIKEN)

2)Department of Material and Biological Chemistry, Faculty of Science,
Yamagata University

3nstitute of Space and Astronautical Science

In the processes involved in the translation of genetic information, tRNAs
play crucial roles. Among these processes, aminoacylation is the first step in
which tRNAs participate. The 3'-terminal three nucleotides are universal
CCA sequence among all tRNAs, and aminoacylation is performed uniquely
at the 2'- or 3'-OH of the ribose of the terminal adenosine residue by each
aminoacyl-tRNA synthetase (aaRS). The CCA end is clearly not responsible
for discrimination by noncognate aaRSs. However, these three terminal
nucleotides are located in the vicinity of the active site of the aaRS and the
elucidation of the influence of the nucleotides in the CCA sequence on the
efficiency of aminoacylation should give us clues toward understanding
aminoacylation and its evolution.

To study the role of the terminal trinucleotide in the aminoacylation
process, base substitutions were introduced into 10 kinds of Escherichia coli
tRNA transcripts, and the effects on the aminoacylation activities with the
cognate aaRSs were investigated. In tRNAs belonging to the class I aaRSs,
decreased aminoacylation activities resulted from the substitution of A76 with
pyrimidine, whereas in tRNAs belonging to the class I1 aaRSs, decreased .
aminoacylation activities resulted from the substitution with guanine. The
results suggest that the 3'-terminal adenine base of tRNA is very much related
with the early evolutional aspect of aaRSs. Aminoacylation on proto-tRNA
might have started through the direct and hydrophobic (or stacking)
interaction between the large and hydrophobic amino acid residue
(categorized in class I aaRSs) of aminoacyl-AMP and the 3'-terminal adenine.
Shorter distance between the adenine and the 2'-OH position than the 3'-OH
position, and the bulkiness and hydrophobicity of amino acid can be an
important reason why class I aaRSs select the 2'-OH position in
aminoacylation. In contrast, in the case of small amino acids (categorized in
class II aaRSs) which were not able to use the interaction, protein enzyme
might have participated into aminoacylation reaction at early stage. The
active-site folds of aaRSs belonging to each class reflect the history of
evolution: evolved nucleotide-binding fold (Rossman fold of class I aaRSs)
and primitive fold found also in the family of adenylate-forming enzymes
(class H aaRSs).
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Recognition ol Discriminator Base of {RNATEr by
Archaebacteria Threonyl-tRNA Synthetase
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b, 737 I -tRNAGHEH (ARS) i, 7 3 /EZEEMEL. tRNA ~DFEE R
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IPHCERIE T 8 B Haloferax volcanii (H. volcanid) BXURERY /) LEFIAH S
Mz X N RBIFATE TS TH B Aeropyrum pernix (A. pernix) ZHWT, ZN5Hl
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AFoF 4 T4 —ICEbo TN EBBS AT EINTNS, KBE TR, tRNATH
K ARS ICSRIR L2 BB S N VHE—D tRNATH 5. H. volcanii BELU A
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Localization of D-B-aspartate-containing protein in human eye lens and skin using a
specific antibody against D-B-aspartate-containing peptide
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The effect of rare earth element on Dictyostelium discoideum under the presence of metal jons
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Fig. 1 The effects of REE on D. discoideumn.
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Genesis'and Evolutionary Self-Improvement of Cognitive Biomachines
based on Neural-Neiwork-like Hierarchical Sociogenesis

Ol A, X B (IFALRPEEMPAE | ohnishi@sc. niigata-u.ac.jp)
Daiji Kanbe, Koji Ohnishi (Dept, of Biol., Fac. of Sci., Niigata Univ., Niigata, 950-2181)
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S (society m achine, Ohnishi, 1990)Z (L L=fl LT, B3 VINF A= BE). Sl
Bk BEEROZMOONTEFIMELT, LNNL UTHEELB2 Sl 2B TS 2R LE, £

=

T L IYNFUKLHYEEIL. TEDworker (WY worker unicell-animal = (FHRER T 2 (A MDAy DS
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5. BEERAMATEA v b7 ~2108k o T QIRWODNAME® 1 FEEHLT, RiLowEohEREh
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IUUCHATIRRTH 2. K> T OLNNGRAMMTH D, I VIFVLIRER. (FRIE L PHEEE
WHREDATHERQ) ¥, TORSMBEORSXIEELTELLE. TFN2 - HiEEEE-EAE
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V1 RBUELNNZ T 25, WLODNARORERADHNE, QLODNAKRORREHE, QLORDH
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I EUREOERICHET 21 { oh OB (eI BEES (655 3 2, EmoiEEELS) £
reasonableiZHPATEZHDTH B, ||| [SGHA] (1) Ohnishi, K. Kanbe, D.; Proc. Sth Int. Symp. on
Atfificial Life & Robotics, pp. 572-575,2000. (2) JIIHMT: £HR% 50: 108-120, 150-162, 1998,
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Discussion on the Relation between Interstellar Matter and Molecules for Origin of Life

REHE (EIRIEH)
Masatoshi OHISHI [National Astronomical Observatory of Japan]
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Biological activities and evolution of life during early stage of the
Earth history: constraints from the stable isotope records
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Takeshi Kakegawa (Graduate School of Science, Tohoku University)
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Earth's oldest (3.5Ga) fossil bacteria and their habitat:
Archean deep-sea hydrothermal area in mid-oceanic ridge
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Yukio Isozaki (Univ. Tokyo}, Yuichiro Ueno, Shigenori Maruyama (Tokyo Inst. Tech)

Eiwl%ﬁUT,E»N?ﬂ%ﬁ%@/—zﬁuwﬂﬁmmxaﬁﬁ%(%35@%
m)mﬁé%%ﬁmﬂﬂ‘ﬁ@%k%%ﬁﬁﬁé@wzﬁ%ﬁm%ﬁ%(%@%ﬁ)t%
#T%&ﬁwﬁw%ﬁﬁﬁﬁéum%%aiﬁ(ﬂb?UY)mEm‘%@*@Ew?v
—hRBRAINZ (Awramik et d., 1983; Schopf et al., 1995) ., {#H#F 5119944
LIste, ARSIz B CEMR T U7 bR R OEROBRH EfTo /., =0 I0REI7
LT%mhyéﬁﬁﬁaﬁﬂéﬁmb\%hB@ﬁﬁ@ﬁTﬁﬁ.miﬁﬁ(ig\w
%\ﬁiﬁi%)wﬁﬁﬁﬁﬁwﬁ,itﬁmﬁmwﬁﬁﬁa%ﬁvto%wﬁﬁ‘%%
@%ﬁtk%<%@?%%<@%mﬁﬂ%5htoﬁt\%E%ﬁka&%?%@&
%v~hﬁ\tﬁﬁ@ﬁﬁ®¢%ﬁﬁfﬁm%mﬁ%®%§®%tT%ﬁLtﬂ@T@é
:&ﬁﬂ%bt:tﬁ@%fﬁéomﬁﬁé\$ﬂﬁﬂ5%btkﬁ@$é%ﬁtjm
T,%%Mfﬁbtk@%mwﬁwﬁ‘%n%ﬁﬂgﬁmﬂ<tw5.ﬁ<ﬁméﬁ%ﬁ
MHEINTW NS THS,

P EVKBRE 2R T RANRITRE LT, D REEBIUOHMET 2 SILEBRF +—
S T REI R S O HL RIS B A RN T B 2 &L 2) EARF v — SRR E O 17
%ELE%%&%H%%%%@%%&@E%@%4)%@@&@52&@%&E9Uﬁ
ROEA, 5) P IERD S ELOBRF ¥ — bAOBAEE, 6 KiHRirs LN
ﬁ%ﬁ@ﬁl&@ﬁ%v—%@ﬁﬁ\ﬂ-9Uﬁ/n54b%tﬁmntﬁ@%®%h%
KEBLBRENRBITo NS,

:hB@%bhﬁ%%%m\%E@kEN&?U?&@@?v—%@%ﬁﬂ,ﬁﬁﬁ%
ﬁMﬁETiﬁ%Vﬁ?ﬁﬁm%Tﬁgt:tE%Toéétiﬁﬁwm\%v—bwﬁ
ﬁ%*mmﬁﬁﬁmﬁmgﬁﬁkwt%%bt:t?%énE%Em%%%mﬁﬁﬁmm
DGR ISABINH D EBBRINEZDT, Fr—h ORIZBERIS T CRIRMIZE
%@ﬁ%%bfmtﬁ@%fﬁﬁbttﬂﬁénéo@%mhﬁmbw,ﬁﬁ%ﬁ@ﬁ@
kM%%ﬁ&&%#&&tT%th.ﬁﬁk@&mwﬁﬁ%ﬁﬁfé:tmmbTﬁb
<,ﬁﬁt@i%f%%%@m<%i6%5@@$%ﬁ%@%%?%55Nﬁ%h@ﬁ
w.ﬁgwm\%%hb®M$ﬁﬂw‘mfh%ﬂ*@%%&%@bfﬁb\ﬁﬁamﬁ
FERIZHA TH 5,

BEQZ s ROES RERNEI» NS, 1 FHEORBEBLIVBRFy— D
2 < FEKERIEREFR O P RIGHRFDETEY - BELA, 2) AT v — Mgzt o 24
REMTE S TERDO SEH U U DM EEITHRBLESDTH N . FHAERDRETE
ﬁ@ﬁ@@%?v—htm%<ﬁméﬁkﬁﬁ?v~bfﬁéa$ ZODF v— NS E
¢5ﬂﬁﬁﬁﬁﬁ%u7%6@Xﬁﬁ®¢%ﬁﬁm%®ﬁm%ﬁﬁkiﬁLfmtmﬁé
mmﬁwﬁﬁt$méM%oﬁtﬁﬁm%ﬁm\%%@%%ﬂ%&%o&?/ﬁﬁ?U?
aaa¢%ﬁaxg<£mn,ﬁmé<mﬁm%mehtﬁﬁna%u7@%%%%%@
H%ﬁ%&~ﬂbfhéﬁ?i§?%6°%ﬁ\&U%%W*ﬂ%%ﬁﬁ%U?kEﬁ%
Eéh‘ﬁ%@ﬁt?émﬁ&é5t%%?%ﬁ%ﬂﬁMénaoﬁéoit%ﬂ%@k
GNTF) T BEORERMAELIT-40/5— 3 WICERSEBDTEWEZ S0, TN 550
MRBEMOIZHE TH - ol stsfah 3,

Ueno, Y., Isozaki, Y., Yurimoto, H. and Maruyama, S.: The Earth's oldest (3.5Ga) fossil bacteria
from western Australia and their carbon isotopicsignature. EPSL (in review:



S2-4
IFEE D B4 E D 5 &= L OFHTE
Early evolution of Life implied from comparative biochemical analysis
OlEEE CGREERKE, EMaRlZE)
Akihiko Yamagishi (Tokyo Univ. Pharm. Life Sci., School of Life Sci.)
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ZOERMHIC LT, 2EDOHBORERBEL —EETH-T. Thdhbd L s
2EOEY (EEMEBEOHEL L. Z0Mh) [ChhE. FO—ARRICHEGHE L TRED
BEFMEOREL 2D, 35—FOBIFOHEIC2> (HMBEOHEL L EREYOHELE)
I Lz,

FMBOEAE  THET 2EWEITHELEEOEVEEEER L 2T H 2 6EMEHNFE
Vo REBORBTEDPSAELTVWIEOLZ S FRFHRETHHIZ L5, MAPOH
WHICL>T, EWOMLITFAFEH 5WVITBEFAFICHELTWB LN EEBENT
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Dear Professor Akaboshi,

we are organizing in September 2000 a Worksop on Life, dealing with the most
fundamental aspects of life phenomena.! send you as attached file the first
Circular. :
It would be a great honour to the Workshop if you could accept to join the
International Scientific Committee. Please be so kind to let me know your
decision this reapect. it is expected, that the members of this committee
receive during the summer, for a critical lecture, the summary of the
material to be presented at the Workshop. {f you could participate the
meeting, we would be gratefu! if you could chair one of the sessions.

As arecognition of the exceptional contributions of Japanese scientists to
the research on the origins of life we decided, that to members of the Japan
Society on the Study of the Origin of Life, a special discount wili be

offered. We would be very grateful if you could kindly communicate this to
the Society, perhaps in the form of a notice in the Viva Origino.

With the best regards, sincerely,

Gyula Palyi

Prof.Dr.Gyula PALYI

Co- Chairman of the Workshop on Life
Department of Chemistry

Uni versity of Modena and reggio Emilia
Via Campi, 183

1~47100 MODENA, ltaly




General information, Topics
The Workshop on Life (September 3-8, 2000, Modena) will be organised as
one of the preliminary meetings before the Millennial World Meeting of
University Professors (planned for September 8-10, 2000, Rome). It is
expected that to those participants who would like to attend both meetings
an organised transport facility will be offered from Modena to Roma.
The Workshop on Life will be organised as a chain of Round Table
- discussions on the present state-of-art of the most fundamental questions of
‘life: ‘
Definition of life
Origin(s) of life
Legal, moral and philosophical problems connected with life
A collection of Abstracts and a summary of the preliminary opinions on
these problems shall be sent to those participants before July 20, 2000 who
registered (and paid the fee) before this date. The organisers hope that this
will facilitate the discussions.
We would be very grateful if you could take the time to answer us,
summarizing your own opinion on the definition of life (be it one sentence or
several pages*). We should ask your permission for the publication partly or
entirely your definition, but this will always be done with reference at your
name (adding, if you wish, your working place) or at any of your earlier
publications indicated in your answer.
Invited lecturers of the Round Table Discussion will be selected on the basis
of this "brain storming" by correspondence.

First Circular
Workshop on Life
September-3:8;°2000
Modena, Italy

As part of the satellite meetings before the Millennial World Meeting of
University Professors

September 8-10, 2000
Rome, Italy

Web site: http://www.unimo.it/onlife
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Ishikura, K., Yokozawa, J., Umehara, T., Hiroshima, Y., Kuno, A. and Hasegawa, T.:
Recognization of discriminator base of tRNATr by archaebacteria threonyl-RNA
synthetase.

Fuijii, N., Shimooka, T., Tajima, S. and Akaboshi, M.: Localization of D-f-aspartate-
containing protein in human eye lens and skin using a specific antibody against
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- enzyme activities by rare earth elements.
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patterns of rare earth element in different Bryophytes.
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Ohishi, M.: Discussion on the relation between interstellar matter and molecules for
origin of life.

Kakegawa, T.: Biological activities and evolution of life duringearly stage of
the Earth history: Constrains from the stable isotope records.

Isozaki, Y., Ueno, Y. and Maruyama, S.: Earth's oldest (3.5 Ga) fossil bacteria and
their habitat: Archaen deep-sea hydrothermal area in mid-oceanic ridge.

Yamagishi, A.: Early evolution of life implied from comparative biochemical analysis.
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nucleotide exon and its implication of genes and proteins evolution.

Iida, K.: B'ﬁght future of the origins of life study.
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of evolutionary molecular engineering-.
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Ohnishi, K., Shutou, H. and Hokari, S.: Evolution of primitive metabolic system
and the origin of cognitive lives, as viewed from the poly-tRNA theory.
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genome, as viewed from the poly-tRNA theory., g

Yokoo, H.: Cell size of theoretical uni-cellar model on precambrian microfossils. - ..

Naraoka, H.: Carbon and nitrogen isotopic compositions of the late archean shales
(~2.5 Ga): Implications for biological activity and the Earth's surface environments.
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Kaede, C. and Kawamura, K.: Kinetics of hydrolysis of 2',5'- and 3', 5'-dinucleoside
monophosphate using a monitoring method for hydrothermal reactions.
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