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& DEHAMERNIC 2 o TV B IRV, BBRE WD LB E S
BEVEZEDOL 3 THB8, b& T8 TR ZHAERMOERTIL,
ZDE 5 E D LENARE~LND L 3 TH5. fnz 3. k0
LT W3D0THAS.

ugﬁiﬁﬂ’ﬁﬁﬁa@?«b IHREO Bt LvWEBkE o3t
255, ERoRTHRBOBPI¥ i (5.1) 0k 3 2R T flux
HERERTFTLIEOAT WS, HEROS 2L 22123208 E kD
flux 28d 5353, FTTHRSBoTiEtL i3, 230 L 3 itigs(k
FEAO RGOS CGRERT) BERTHE (E50) w3z LT,
E=0 7z & XL P8 T L O o B 7. ﬁ-éTEE#O'G%ﬁ
JEMERES R T v 5 & (0=0) HBUIH S A v, BUCTTRERE E B
HO—FH Uik ) AEMERBRIT, TS R IZLTEELD
flux DHoEND (5.1) REDK (22t Ly £ 0 2EKLEHT) T
é&f<;@@%@ﬁ%,ﬁ%@ﬂ%&bf@f@b%:amf%&
VOTHS (ZRTEEBLVIZEIBETEAG). WA X F 313
BE LB TR/, BRWHBC Ly, £ 2% parameter & LT
ZAbT % flexible 22BN TLL > T EA B 2 WFRAL FNEL % 1)
bhidbivoTtsh b,

BI~ISHEBSPHEDME S, 82 3 DRI S A E e EE o &
37 DTHMTE 32, E%&éwr&famﬁ%mw%é«&m
EBIATERVTH S5, Pl~IF Quastler (3E% S & LT S—s*
EVISBEIGCH LT (B % E @ precursor, E* % AyEik{L =
ndol LT

@»iﬂ ESE*
DESBBIEDT = 5 7EREHAT 2. 22T THEOTR T,
STHEBOBEERLT, chziihke A CtaolTemeNoT

* coacervate ORZLL OV TS, b LERAMESD LT 5 LT 1 OMRIEN Y Z 2 s 0B~ S 5
THb.
(16) H. Quastler, Transactions of the 9th Conference on Cybernetics, 1952, p. 167.
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AFExrtub—0KELY s, 0 flux & J;, = » o v—R4E
Q0 LELL
ds

ot =—divJ,+ @ 7.0

ng=—s§ (Az=>tur-) 2FE~B L
Onp .o ,
FYa— div J,—@ (7.1

J. BBy ror—o flux T 54, SEHEARLOMPOA=
v —gE~, ng, J) AL EE, BEEOEICBRL LERIE
PE~, PRI e =0 flux ¥ Jig Jey B E LB L
s
ot
LA T O BEELERLTSS. 20 Jig, I & EMEF
HAafEof2 T, zo flux AMEFERCHEEL, 2hICis7 —
7 EOBESERLE v b e e —ZH 0, L THEIATES
WrzEIALTERNS G.1D) 2 B.2) o, Ltk Twb. Hib
e IBERTF2 LB LTEBEONBRTHALELITE30TR
7, MHEIZ 0 ® Ly 2EBLTEFLLTIEEL3DT, bF
FOBAITERMLTHB. AALKOBEE R » v € —
((7.1) @ ng) BT LTHEEL=r be - <(7 2) ong) ELTH
7BV TW B b TiRAEVDT, ‘"’ﬁ‘l%iﬁﬂpﬂu'@‘%’ TwaEHEAR
KEMBEIZ AV EITH D WITZHITBER LA o ZFJE LT
(7.2) #ZB~TH5DTH5
Ly ® o DRy 7 AFfbodEB~EIE>»FHBFIND
BHFHh iz - THEET3 iz K%%Ltﬁﬁf%®%ﬁ
22 RIEO flux 3EBFERICHAB LIRS T¥ERCREY
REROBB 2. LEROBAD, KIGRHEEORBILMEFT T
BT L3 BB THAIN, EEROLIHEloL R TRAEY

= —div Jn/+2JiE_Z.’JEj (7.2)

¥ NyFepa—FhEozritur-—%RmasTHC L EEW OO (BAOENREZIR 22
vy, MAREMAEXsL, = o e~BBRATESLESHS) o, TOMEARERLLS.

SHE



26 —FEASETIRER BEABER L

feedback ®Z Lt s s L, BHITIHGL L 3 L2501,
AT 2 g iz (Bycan) BEENCER LTS S 5 . R
—5% 33 feedback 37z <, PWHEMLENIZE B~ b7
WMEO—OoBTTHRL, FELAD OTPEINC I REIT Y
THRAERT 24, MoLEMEDURE OMBoRTHAZTLE -7
Thdd EE~TWD. AR TIRBEMN A feedback i3 7u~23,
FOEE LS S —HOFIN TREMOHES D, ZoRTIX
HiZ 3 MR feedback 124 5 TWBOTHH 3. L) DT,
BT B BB L5 T, UAOREE feedback 555
ol Vo THEREVIZETET AL 5 TR, MBED I WEIT L vsE
VEEIZER, b3 BIRiT feedback ® IE L < SRMEEEICANTE
FWRT B I3z siE, THEYTCRTER VL S AEREBEY
WrBETHZLAEMLTHS.

ﬁ%@%&@ute%&ﬁfgg<u§9@%ﬁa,@a&—o
BITZOTPHUAEETHH LTV WER4zsHE). 2L Kz
FioTVWBDRAEHLSOWT, 20F0FEHETI—2HBITAT—H
FIIT LSS,

A e aBERFOWS L 3T, BEICBYT 3T 3 feedback
BHEDTHAId. »5ELTIE, ADANRTHH ). BE
It 2 EIET 3 5 F@ feedback 725 K\ 23, ZDWZE~TIT
CEHIABDEFHTIAVTSS 3 A £ 510 ) HREE D ERK
RIS - BDTH 5.

T BHREA= = &~ REEH

- B E Iz LR o 2 L1ZBIR L& 2 ERATERE T, RiElt

% vhobE= (ELL@ERLOBER =2 ¥ ~-2E32&Tas 58 T

T RLERADEE~ATVWE. 2 LTHBoREZRAS Y b e e -0 flux
LEATV 3.

(15) MR, BUREHEMNMN (GRIrth) #1498, 5585, p. 107; #1563, p. 239,
AEFEENT (FLLD, 553, p. 264
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HriFHE LT, BEIRERE R ARS0IRE, Fhicis
B3R5, ZoRMEONRE LERA~OIEE, Zhick viESoRME
MR ERRE Lo LB, BEOFE S 5 TvB LEA~ET
TH 5.

g TIE—EHEBRBEZE IR T WS v 7223, o o Tidik
T8 THRLBHE AR LIZL 0 20OMBRIEPEFRE IR THLTES
5L, 28 REDOEAI DL IAREREI s oRNEOES
MdfAEG. BCid g 19 g ORFIBRPCOBTLEIEL
T3, KBORBOFTEgORIDIDIZEIFBEVI2E35H
ZhP AN, FER—ED g LRI —2oBIFX IR 2 RE
&80, BEL ok, 0 YBHEA~OHBRTARES L S DY
@%nﬁﬁiéﬂwé%mﬁ&tﬁwﬁﬁc@ta)E&Eﬁb&ﬁa
DB TIFL L 25, HEHTOWHY S “FF T\ 5 G
R4S THZIVIEBRTES EETEAT 5 g iz
“HESTEIN TS LB, THOVIERBBMIC A &
%, BDREGOBBLCETDIEEM CRBE L#~Tv3.

4 H o DNA RZEEHEEEECEELIA T VT, virus OL
FIHMMLEEERET, 205530 TRIELHEEL
Tiy75%&, LadFELAMROERLAZTHR (—HBogE:
2RHAE) LLTIRZEBWT WA, ZhnbRT4SH® virus (24
WEmEYoPH (MgoEEnF+H) LRZ L 03, dRL 74
WEROBR DL I CE~ZOHKOHZ2 L THD (9 2R). 4
Aok 3B LTl ~ETiE, WRashalliti k<,
FREEBICIRES LB D THS S 83, EEWL B~ FE
BB TRIFEED 2L, »oMERINT, FREHLERELT
RE7Z - 7mbiFThADS.

¥ PEMoERCE, < OMERLeBERRO PbSO, 0B CHT o BIRROKS & 5 R HRMIK
bhH5. ThABKRRO—20B LR L 4&HoRs LEBR T, EPoBanHuton
DT LAEFRE h s 0Tk, PR oREBLHR Tk b Thh » SikRER © oEp M
LHEXTEATRELORDOTHS. PREKTHLTE, PRV LT ETELTHAT~ 0%
DTHBHS.
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24 —ERETISAEH HARETIN 1
BRoO L ZHTw-20Th 5.

Bz ez 31, B2Roy4 720k 3 ABHE S 2 &,
WAEWLDOWENEORENB AT TEL, WAWADORISDET
OERT 2HEEEET 3 > T3, MITHEREEIIW~L{ TS, @
IR DD WD DR DT 2SIB D, F2BA 2 ozl
TWa. 2L THASITHOBRIZ: b @ SND X 512, RNIC g
g, g BECHCLOMENTE BRSSO, ZRFRBLH
DEIERIIOBREAE LTHA - -2 e iE~bh s, #cfhizRa
coacervate IO A TI37% £, [— coacervate Mo “(bRy /a3
B REHELVOTH 5.

/ﬁ\;r”\\]j\]f g U, v, oo e

mEDRISORINMBET AHREED O, I d BBOAREK
OB H B L § 5. g g DR (R E
HEAEWAY, FOBCEDORSNZIVADT L3512 OEEIHAT

5K BHIN, ZTZTIERAT
feedback BRENIYHETH H5E
l g U, v, e X,y 2 BE~TC. ZOBESIEE

ES T g o0, v, e xX,v,z SEoORTIZ a) i@
g”——»u”, V", ...... x”, y”’ z” HE @i*ﬁ LB g, g’ ......
(AROBE) - DELNBHE, b) =
NEREHELT, v, v, w LRIBOBEHEITETIRETSTH
B3 WiT o) TOTMNOHEREHEBCHRLTY A s vz RE
s¥3 L, FROMBNCE b A THEIEC ¢ 1 feedback T2 & 3
Y OBLEE LB THAH. KT hierarchy &3 SEEHS

* hierarchy o Lo[E» 6 feedback T 523 PITTH B0, LIEOTHILREED = A ¥~
K@ (2 v4ko F. E. %M+ 5 main pathway oKi5) 2Bbh, = nBiclh & g
w feedback 32, rFx Tz L LS.



EHoRE L HRER 23
(ii) BEomyy (6.1 TRLN3 LS MR, FoMlash
T 5L BUETREKDERKADID, HRSOEREE2VTIH
EMRETLINEZD LT VS, AERER, CHEALTE»LE
WEX DT 6N DD EETVS. TR OBE AR FERE S T
%a&b EEROB ST ELERN RS OBRSEREL - T ¢
BRI E oHTﬁ(@fééj
%ot&?%&%%@;oz&W@Mﬁiuﬁlzrut—%ﬁ
FENCEHELT, i 2HLERHREE~S LERREORARY
fliicnaTabd. =Hi#E~3LE, ZHIBLERO P IAFORHR
REMERTVSE LTI REHE ALY, Evo TERIGRIBER
2T 20TV WGBS &, PR bRy 72 SRR AT Y
2O RESHTANDZLZAET, 2BT0T MO0 THE
HahTWV3 &3 EAT, HEEH» LR T EALMERE~T
T# 5 (Bfgws7-d & ¢ Elsasser o Physical Foundation of Bio-
logy # LA, ZAIZDVTHRE 228D THRIELAZW).

EQEOHIIPWY T, FOA=Y Fr -3 /S {EAWE, %
oﬁﬁu-ﬁwﬁﬁﬁn; f@féén,@ai%@%&&%ﬁ
HE§§&WATL6ﬁﬁ?@%ﬂéﬁ)é®l9&%
T%Lgfbigbffﬁé % 7: NaBr ORSIFIKEE» 5 B
VM%T%&NﬂﬁmO®W®ﬁﬂT%%Vﬁﬁw%txan%W

@fﬁmm&ﬁoféomwmﬁa( SRR, LA L Zhic
NaBr Oz AT L, “hsfflle . T, Hikoixw
dOMBHTHT 2. FE LTk 2L E, FNERELRT A

4% &5 BEET, BEME S THEMEAS L ITE NaBr o—F %
L Lde, NaBrH:0 28 U5 LENTH B, TARBEATR
MTE~, FEEKER 72D E{nd 0L oFEEH 0, i

(13) H. Quastler, Information Theory in Biology (1953); H. Jacobson, American
Scient. 43, No. 1, 119 (1955).

 fidin HoO Th poTofiofiz v tor—22 30820, FuiflifisblRLcs, 48
EFB MR rCEBC LRBCR BB

(14) M. Voimer, Kinetik der Phasenbildung (1938).
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22 —BAEVAER HERBEHRE 1

rarchy MY BEL 5B SIINTZDTiRH S F\v0d, THRWER
BLAvhbTHS. &b THEOEEL 125 5HEL BEIE
LTHERE LT 2 2 & A DT, hierarchy OFRMOBIZIER LTV
BLzARBEELTRAUITCHS. T2L20THATELSELD Ik
BRI I WM o RIS/ 3 E S iEEsE e LTHRET 2
DOTHAS. THIEMEES 2D 3/ hierarchy ODTHEIZE T
LI, THFE TR EMEREOHMC 220 THS5. Lo TIH
B SRRT YN LD TR R K, KIS L TR A
LB REBEDTHS.

SBRITRCHERT2WEL g LW T, Zadiou vl
OILFWEL2 BRTIRGDO 4 » 7 2 HBRCTELT AL LT (B
(0L EOBEBRTIVIEHTES3), FDOR oy 2 HTH

Uu(%‘), O'v(g, u), Uw(“, V) ........................ (6. 1)
EroTwadELES. w MTIE g BBEECIE SRV, [
BIXMIN2LT3LE N3 BROEMCAD. w kb FRICH
FER#AEBHBLT3L, g oS Ecligcrs. WETR
REOUHIDAEZTEHT S, L VEATWAEHMLAIRLT V20
THD 5.

Kigd & Efir~D feedback 2E~% ¢ g CHT A2HGED o
wEl btk 2R SEE (L) 724, RN
KDALZIDEREROBEILLZTHASS.

ZZTHEBOoZ EASBELT, g 0k 2BRBEEoWE:
FATs, ZIVIBDBESLTRELAZDTHS 5. BRE—
HLABRERE LT, $~NCBRA7E2THEROBRTEY X
SLAF VDL 32dDd TELAREMASH D, ZhnEiZZ ok
FERIZFEZLINT, 22 TELIREORII% (6.1 k3 AaET
YEHTARME RO TiED 2 A (BTRRZEROBSE).

*  RIERO P CHERM AP LB R > 22 THEPBRSME T, brtoxsfffi=v o
— B o DORHBEL TV B, 3w 3RS T Gamow L ORI S 5.
Advances in Biol. and Med. Physics (ed. by Lawrence et al) IV, p. 23,



LaHoRE L HEER 2

Hirs o2 L, BREOFCHEAREZ RMLTVS. 20k
iR B b s ¥ 3 L, #ofGmeviEEic—%# o hierarchy
2 3AED L AENORBOLEILALTLBAL3THD. VLI
BB L BFEHA TV B EERE REITHRD (EERR 7256 &7
T, TORGROEEZES, TREFALD D& BT
oK YT B FERo L3 A3 o, ZoRlEROBRE
Bodicfi~a k3t bhve, EMEd b ORHEETED
TR 3 ThS.

hierarchy &\~ Dk, $ 3RO » 7 FHFBFIORIERIC &
of%ﬁ%n%@énéﬁ,&%uﬁ%oﬁﬁgzﬁén&w&%,
INERABHDOLICEATEIVIOTHS. HFERTERLE
Floia b AR BROEMC MK EHE A L ORTHEZERH 5
2, BEOBARZORALENET—ETBETEE SN SO
BTH D BEOEKTIE, WEAAERIC 2 © X 5 7 hierarchy
OEfE Ao o2 BENE Y, ZOTHRK»20XBEFRLET
%55, 1272120k 5 % hierarchy l3—FHRFE VTR, Hlo
B E I LT D feedback #3% b, FI~TMBERED L1 0ED
Lznto bz st B srre v OBERICOTL &4, &
PR EEOBA TS 2R oRER, Tolfic s (%
OREFEHET2) LBRINIBEOERICEEL VA Z0L)
r—EEEE 23 TR T3 TS 23050 L~ (AU
WMo OTIREVA) BWMEESH B DT, &kéE LT LU
FhROEZOHAHET, T LEoFH 3 EL e ) & feed-
back & LTHBIR L7z AR 22 & 3 A fEmaEBI o Rt s &
ANBLE, Zh% hierarchy & L FBZ LIZT 3.
POEERTSHO L S hHREREPRT 2 2 LIEETS
B2, [ EAERIzAET MM SERAERE LELL
BT, E T LI E S S HEBEE B~ 7c—BE o hie-

* BEARTEVE, IOBATORECHEFRBY, FERAXIA B LEWHO S BRE~NE
turnover LT\ 5.
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20 —WREVAER BRBEIK 1

6 froliF

U ETEGORIEZ ZE~2HHNTE2713T, chiiFTreA
ESLTHHDEMCETRELAIIHN L0,

A B Z L3, HRCEROILEWSHEETIE, Zhz BT
FRICHFET 2B ORBET XS WIS 23T 9 2/1), Bk
O L UTEHRRKBE ORL B2 O BSREE S, WA ALY
HEzBRL, WHARCERIGE BB S, Z2MHHEE S A0 M L
5, TOX&EDIFITAA I E LT optimum #3RD2 L 3 CRE LY
TERDHVBEILTHE. ZhEFBMEHOFE RS, ¥ —
NE-S—CTHEBEZHORD 37 7 7 w3 ML TR 2 LTHH
V. FRHEMEOEL THAD hunting [Edh o T EhEF UGS v
T L 250, BREEDRECBIR B 21 2R L¢3, R
LRIV ROERER IS 2Bk CHEBE R LTV-20 T2
BV, EESTWD FHR4SR).

(i) BHOEE  RIBFIBCH25 )23, HARIEK L
RHBERE LTV B HEETIR, &3 LyWREES . W8EIE
L7ZEUBS B TLE S LB S MFBE L asT L 0 fbid s
I REH & RO7: D OMIEMS B 212 onT, —EE2E
PTG RN TRIELT, 22 mRBRLLTESBLEkD2 L3
ELARFUEE SR Wk & BT R 22 T
< WMREOMAMD X 5 23 OBBERENTL 3. LYokt
—ORRIDMWAIL D O, T2 57 ) 7 oFJIS S S ORE
FrlztghsAons BT RECHLTE v =LA
HOREVEALDS (9 3K). A5 DNADX 2 L+ F Follo
A IEE T, RPEEE LA -E S vbhT 2,

BHHAS DR ECRIETRIERH 2 KT B, HIH3% EC
HEE O DA LT BRI HIHICH LT 3 —RicEivas, 5D
JRERBTHD. ZOMRELP L TRWILI T I8, DLES
72 BTN EERE S BT, ZoRETd LT
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B, RO, BEARDOSHTL 203 Manvas, o
THRIOLDOREREL, RIAAVIORBELARVT, TOTHEE
THELETBL, E%ié%fﬁzﬁ%%%& THEATIT DD X
I3 R25. fAidz @@ﬁ%%kﬁ@&@@@ﬁ ~5. FOBBIE
HET8TTBHA, BERMZIISAEMT (WRe LTrEETTH23),
WAALAREEORDEDOL Y T HREEZ G LS, BERANTA
BL—oDBFHRL . TH D HHIC REomEEEEeELT) fEE -
TF-7 75, RiboRet, EiEtkzE LS ¥ 31 0&LoME
R, FERCEHESI DL, FREHRAMEEIZ R > TV 3 EFERIG
DR E ZRENC (EREoEME or—RMLTEL) BRS YT
otz L BB R V. LT3 L4 A0EKOKRIZZDOIR
B0 3 DOE L0 iz,

el 7 % DB Sidh B &, Btz (bEsk T ORI X 5
T BRI e TR BT HE L L 2 3 Dt e B TH S 3.
Fhit Z @&W%%—m%oﬁ¥a%«rwé Zefip e i & 713k
Eﬁﬂkﬂf%%&mjﬁ RED R TIEAV. 2722 RET
O=REEHMBER L 2 EA~F Ry, W3 RTFTHS.

L LZoRETIRERE e —v 2 0BOBEIZTE RV, BTEK
oA F—%, ZZTEHREVINZ FAH flux OFICBIEES
¥, A3 OERBLPLHMET, BoWwERMERS, BEEINEIL
Zedth, FozZeffEEE Lo Ty 3. JBIE coacervate LEH 5T
HET, ZRBETHAL, BoETozzA¥ -0 flux AF LW
25, Lo LD oZiaikE % 4872 coacervate ORET# LOERT
s L REnT 3.

Wy ke 3 L AR 3 hunting 2B L THED Zvofiar: -

b, LLORATIBRERREL A0 T 5. WAL ZKY 2202 LRLER
ekt 3. EHMBNAMESREEEBASEIHT, v AT EEBHEAR

RGBT B. R

(12) #H, SHREFELE 1, No. 2, p. 88 (1951); | 7 No. 1, p. 1 (1957).
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ng

i8 —HBREWREHR BARABFEHR L
3ELTR, 20OFEN-EEZ PO -tk 2 (B3
B) LT, 20EHORRARPTH A5 (9 8. LrLKE
@ coacervate BEfRD3 DA S, MMOFHECHRARBK L TWITE
WV TROBZAAF NI bWk, 2 TEF
PEREMNAFETHS. T THRERXEVIOUEE IR L 3 K

JEABERRIT YA oA EBALY BT LI BT LE S LTV

ZFRZLTIRIEHEDE 3 REL, EEdErd oL, 20
WMTHIERY, BHAFYLETE=re Y LAEHOBMS s KE <A
Y, BRLORIGORGHTERE L TH-TLE52L3bn<nd
THAH5. THENRSLD A R EOIEA, NTTEhaklo
%%«@%ﬁﬁﬁﬁaab,Nﬁb»m&#ﬁ&x#—‘—&m%K
m&®M%mﬁﬁ&&of<é L AT “RuHERBORNE 1
$a5L, Xy bk lux B J X2 P ABARRERTE Xy, * oo
PIRFE Ly BEEELE, —BANZI

Ji= 3L X (5.1)

L7 BN, ZOFAD X \TIHEFEEEAEDRT — 5 -2 d Ok
explicit 1T A - THZWV. ZhIHLTEERED flux * I, &
ERT% E; 2y 2lF% oy o35 zHWE, zhd Om ok
A7z

. Ij=0,E; (5.2)
D3 EBTEDA, ZOHEITIERZ P AMA X FEBICIE 20
TZhw. Lalz ®_ﬁﬁ®ﬁ%ikiw'“$yﬁm%&4b
T BB LHIDIT, oibﬁﬁé#broﬁ%déébwféa
T 5L BN R EEDOD S iz B A3H 5. Liesegang @
Bhe, 2ol s LETI0L idNnss, BarsREyE
Tz, —HoZMWBFME, sEss bidh, chsc
@%%ﬁbﬁwz@<*t§@@f%% i 2R mﬁmﬁ&&f
Vipws. U LEMRAZREE 0P C, (ERIEORERIERI23 o

* K¥ZADKMFEE CuSOy 0SB Ahk L &0 chemical garden oFlfuz, ~7
FABRIN L AR O o A SE 0, MEMLHENE I B 0 THS 5.
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MY 2EHmA2 ER—EMEC Ly e T 5.

(4.2) o3 () ohoBRSZOREOMERF - H 7 3
:nEEmO%&borélméi.azéﬁmiﬁm&amrMe
processes MEMDOEERz 0 “WERT2MNLT? Tiri <,
&@?a%@bf”ﬂé&%,vn%ﬁﬁMﬁ%&ﬁ$ artx
5. BMERTFHSEET S LE, EOTREESH 5 &, ATREMES
HoTh 650 B LIFBRITIES Zv. BIT o OfEETTRERE DI
EHA~DIEILEHB LT VB L 3V ~3. 200 23 ¥ 2 e
At offEs Yb¥ERcHT2HE” LERz LT L LS. 208
NEN AL 725 & TR 3.

A ORI L 2 ESHEE*BR L T-3 013, S
TETITC LI “BRLOKIE” R4 5T, Lv o TRERZHIE
BEEE~DZLE3TERCHLTHE. & ZA2MbFERONREGHE
MICL20%0, WHARIEAD bilian, BESED b3 2
GTHEME OB 23 DB L3N AHRESHEHLTHE. ZHITH
LTS R 5 PRSI RERZ RO 2 L, 2303300

MRS 2RI, WEBTOBRSTIZLIVT L /M3 THAS.

FAD LAAT 3Rk A SRIEE £ 5 - 7 coacervate DIEEAHE — kA
LB Tuw7ess, 250N AS DR ZOBRBEOBROIT TRIEL
72D TER A, EREEBE~DZ LI h-7DTHS (B2 2R).

5 ZEHEREEOZER

PDEREAOEOHOT, DL SVOREWNTE 255 0
T3, BREFEECEMEEL, &3 bFEMaFEmaEMz/2 L2
BETEHEECIRERD v, SHFEFEORAZYWENTEHNL TV
ERRENDZOT, RO ERBERLEHRANEEE C oh 2 T RRELRR
W S @R ABEHRABRKIZOWTE, 40X 3 BED
Btz 3 - 24803, HEALEMCFSEO T TERREE S L

w REKET SARBER WD TRRBEA T, BEItE 0 b 2 RARMB TSR R T 5.
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16 —BAREVRER BHRBEWRR 1
HEOBHrERIETZELTS, coMBRrREIVEELEADD
DUEBBRORISIT > T2 D BIF LD TRV, L3 A
ThH5b. )

Eiwili~<72 % 5 7 coacervate MSFEFE L2 E LT, BHHRORIG
BHEE LTV, RISATERLZ 0 0BEER L2z L83
o 7222V, L L coacervate B o APER ZNITHE IR

&EA £ ooflnT, 2.1 o KIS 75 % 5 e
ABHHIEIND EEIIE LT B4R zoEHETRE LTS
SHOBED L 3 2 ORARPRTELVE LTS, ZoMMENE
DOHERTHOKREVZ EBBHT LIME TR AL, FORNIBSEEK
“BIAITE2” 2 e NKRIEHRTH 5.

INZERT 2D ETHRy JAFLE I BDEE~TRLS.
(2.1) ® B+Cob+c ORIGEE~, FI~E B o= 12 Y O che-
mical potential (ch. p.) %

pe=Fp+RT1ncy (4.1
ELTRA. 22T e I BORE (EL ERzL2) Thd. £
L TCRIEHEE

Teo=o(e BT HOET_ (ot pte) (BT (4.2)
=kiegec—kacute (4.2)

oI~ L ED
o=k PETEET_ 4 —(fo—Fe)/RT (4. 3)

Bx oy 2RFC, by b BRAEEBERGOBRBIER TS 3.
FAROFHIEFIZZD 0 DFEITHEY L, =F AT Ty 200
Tiz A OB T (ELSHBEED ca T) o 2T £3LL, a Off
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substances in a coacervate. On the one hand direct coupling of
the vector fluxes of diffusion, J, of (5.1), and the scaler inten-
sive factors of chemical reactions, I; of (5.2), or vice virsa is
forbidden, while on the other the informational correlation bet-
ween diffusion and chemical reactions can be possible, then the
structure in space or the molecular order will he realized by
such correlation. If such structure is once obtained, then the
self regulating character or the hierérchy will be of much
higher degree than those due to pure chemical correlation.

At present the structure or the molecular order of an orga-
nism is highly extended and very inportant. However, the
author has the opinion that such a structure might be obtained

in a rather later stage in the history of life.
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We will stress here that the first step to the origin of life
must be the acquirement of the stability of the energy consu-
ming chemical cycles. Such stable processes are sometimes
called flux eguilibrium (Fliessgleichgewicht) and maintained in
this case in a structureless system. Only chemical correlations
with informational character is sufficient for such stability.

Let us consider the synthetic reactions, which are promoted
by the energy released. There may be many possibilities of
series of reactions in such system. We will assume here that
there are some substances (g), each of which serves as the
starting point of a sequence of reactions like crystallit in super-
saturated solution serving as the nucleous of crystal growth.
There may be competition between these substances g;, g, and
S0 on in a coacervate. Starting from one of them, which may
be endogenous as well as exogenous, a sequence of chemical
synthesis proceeds and the synthetized compounds will regulate
the energy consuming cycles as catalyzer. The competition bet-
ween g1, g2 and so on in the same coacervate may be more
probable than that between different coacervates. If so, the
information of the substance g, which conquered others by
natural selection, must be solidified and the molecule g serves
as the memory, like that of automatic computer. Then the
behaviour of learning or self programming similar to the com-
puter may be expected. The sequence of chemical synthesis
may be called the hierarchy. If the chemical synthesis of this
system acquires the memory of the past, we will call this stage
the second step to the origin of life.

The structure in space is neglected at first in our considera-
tion. However, if the cycle is stabilized and coacervates grow

large in size by these synthesis, there must be diffusion of

IN1=
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of fluxes were neglibily small. However, if they were adsorbed
on some materials like clay, these reactions might be ignited
because of enriched concentration. Then heat of reaction accu-
mulates, which might destroy the adsorbed layer, and the fluxes
of these reactions might disappear again,

If we take the important role of some inorganic ions of pho-
sphorus into account, then a part of the energy released can
be transferred to A, B, C and so on as the energy of activation,
and the other part to some chemical synthesis. An example of
such energy transfer is designed by fig. 2. The reactions had to
be intensified by such activation due to energy transfer but they
are not yet the stabilized one.

During the ignition of these reactions, many polymer com-
pounds including protein-like one might be synthetized, and
some of them composed together might be so called coacervates.
If we take the existence of metallic ions into consideration,
which can be adsorbed on these synthetized compounds and play
the role of catalyzer for the reactions of A, B, C and so on, the
reactions might have the possibility of stabilization. If we assu-
me for instance, that the adsorbtion is hindered by the infor-
mation of a, and that the decomposition of A is promoted by
A, then the cycle of fig. 2 might get the self regulatig character
and the cycle might be stabilized. Let us assume that a and A
have no influence on the intensive factors (Z) .of the corres-
ponding processes but have influence on the neck factor () and
regulate the fluxes indirectly through the following formula
(5. 2):

I=¢E,
which is analogous to the Ohm’s law. In such cases we will call

the action of a and A the information.
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synopsis

In this report the origin of life is discussed from the view-
point of information theory. It is assumed in general that or-
ganic compounds of high energy were dissolved in the ancient
sea water and that the system stayed in meta-stable state. Let
us denote these compounds by A, B, C and so on. The energy
consuming reactions like A—a (decomposition of A) or B+C=

b+c might be possible thormodynamically but the magnitudes





