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Abstract

The microspheres constituted by proteinoids synthesized from Fox’s simulation experiments.
They had peptide bond structure and weak catalysis, as well as proliferated themselves. Such mi-
crospheres were believed the models for primitive life. Due to lack of metabolism and
self-reproduction, the microspheres could not meet requirements of life. Thus, how microspheres
could evolve into primitive life remained unsolved mysteries. The microspheres were supposed a
dissipative structure and the processes of absorption and hydrolysis could be balanced to main-
tain their stability by consuming proteinoid. Proteinoid molecules differed in their life spans,
which were mainly determined by their multi-space structures. Consequently, molecule selection
and retention could occur spontaneously in microspheres and lead to a more organized and stabi-
lized structure of the whole microsphere with time through dissipative process. More complex
chain network of chemical reactions could happen in microspheres because the proteinoid with
complex, ordered multi-space structure and relatively high catalytic activity would retain. In such
microspheres, nucleotides could produce and further aggregate into RNA. The synthesis of real
proteins could take place with RNA as the template catalyzed by proteinoids or RNA inside micro-
spheres. When template-based protein molecules replaced the proteinoid inside the microspheres,
a protein-based self-catalyzed network of chemical reactions could take place. It is plausible if
Fox’s proteinoids microspheres are to dawn on a dissipative structure, then molecule selection
could occur spontaneously by “dissipative” proteinoids, and the microspheres would acquire cat-
alytic activity due to preserving the proteinoid with a large molecular weight and relatively com-
plex and ordered multi-space structure, and relatively high catalytic activity. Thus the micro-
spheres would spontaneously go to self-organizing, and evolve into primitive life.
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EHTERUISEE B, EERBRERS, ER—MRUEARNEREY, XRRREGWEKER
R BSRER RS TAER, RINMERE. MEkEREFEM—EXNMEH, HFaeld
SRITTAEE, GEOMERFAAEMNEL . BRKBRBROREDSTEA —EHNE W4
WEREIER, BREARERER, FAREEH, HMRAMERAGRZ 4 a0 R FME—HHRARBA A
REH, BRSO E TS, EmPEARERFHRANAEREE, AR IERKREEH
RIS FERBERUFERNL, R RAE R NANATE R AR BRIA ST B R AR AR . AR P HY
BREEA AL, RSB P RIGERER ST, AL NRRERS THKRE, REER
FHERBRIREAD TR, HEREREKRE . MERME X —HERF SRS, EXNREAS
TH “FEC” 1, BRRAETHREAL THESEZREWHERAFREEMEXZERTG RN BEFE
EBHEGTES), WoTEBRA AAANERNZEZRSHNREOS TRREERFFEREK, £H
WKBETEGWRE, MREESRABNRENRERSTHNERNGRF, FRAR0. HFWMmiE
., 2E—EEE ERERAN. TMERE, ROTHEATIRARSEZMEMERERE, MBkiE
HY “REEC ERMSTIERE, RETROERZENRERDT. MERMETRELRS THAENE
RIREACTE T, AR R HIER K RUR BB B T B R AN REERNUERPRER N RE. R
ERERE AT RRRAE T 5ENDEAE BRI ERAERKN EEESRN, BHRTRHE—PREGER
BHRAEED - BRI, HBRARET UBHRBOVER, URED - BRERBRAREME, K
HEREL(EERZRS RN RIEERREGR, FHRREREANBTBE, ZH e R LR
2, Fintar it . MERERAHBSEWRE, EXERTRERS T “FE RS, RET
MREASTHAZETAEHNERAFERMENEZRTIENEF RS, BERTFHIFREE
AL, ZKRMYERERFRGEGEUNEREE, FREEISBURGENI 4.

X in
REBFH, MEME, HEEA, 2T7EFE BHHA, LFEL, SR

Copyright © 2018 by author and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

b AheE 50 AR, SEE S F KB R AG R SE A, R & R T R IR 1] EIERAE SR Bk %
TREIER, BEBIA MR, CROVASFIES. YK a, KEZE O e Il B an ek & AF,
ISP ARGV, DEBREE TRE, BN MRUEARN R REEY, 707 ERE 8000~20,000.
AR Z FREE BT, FFHEI X R (0 4R 5 IO T DA SR AR HER | f)— 28 “HmIX " K. itk
HABRE TR, e BaRER—MPAERBZ 0 TR, MR Z IR . PERERAXUZ K5
FEEM— € ) A BB A A, FT DS 2 AN 0 7 UG, R A SRS IO AR o AR sE i, XA
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TUERIR B2 IR b A= d IR 19 T m (2] [3] [4].

KNI 50 4 55 NS I0 ,  AAE flR IR A5 DAVDE T, B SEI & RE A, &
A7 RS ) S S S5 AL AR T, (B RETE R s TR R BEA P (0 RS 3 I 2 e R S5 . ZE i
RAE R HT AR AT B TR T B MR AR I JR T ST AR — R O S B A 2 S R 2 il b, B BSR4
SN ) v B B AN R AT, X ARERE A TR, FIRE, AW B PR AR A &
5T ) 2 F T o AEASAUL S 06 A IR ) 5 R L R A, 3 H AT R RE & e — 25 T A KIS L H IR
RIS, AEJURHER Y AR BRI, B SRER RO B SR (AT R (O ORR A e A RE S A
JFaG It e i A R BT, MR SR ARKIR R ER R, 2R R,

AL A BT 2 A TRBEPT B, BRSSPI TR R IR BB . 2B X W e et Szl A4
WIS R ERE R SR G A idb AL, SRR IR A, R TR SR

2. REANKEFEREESREPRIL

IR SR IR A I, SR A ORI E 25T, REAS T3t MU B b RS HE T ) R 2 7>
T URAMA RN AT G IS ER 0 TR B SROK AR, VR T SR B B T AR A ZE R S R Y
FasE. HEVERHA RWREREA S TR, SORESH I RIE[3]. M BBt~ L 38
FUMER A B AT B I R a6 A2 a2 i AT

W R XEIEH TAERES BB [5]. FERRE M ELIR VN, 1S TSI R Gl A b 5 A 5L
BTG R, RSN ARAGIE R — o BE N, FTRLEE N ERIE A BASIR, RGN K
FITCFPIRES B A WA I 25 AT e LA RS, TEROHTI . Re @A P4k . XMaEPas
THIHT R e 45 A m 2 FERUSS 4 (dissipative structure). WHG A T, IX izt 55 T4 25 2 B A BT IR 5 7Y 2200
AFPait], FEAW 5 FATHY) T B RE A RELERF o 1 2 — Fh7E 3 I B R R AN BRI 1) — €
R R ARERI TR AL, O AN, RIS R G, REKRECE AN, S
BRI RGP B, WK, KRGS NA PRt 217 R e RS . AR, =M
To Rt BA Fe R P S IR G At b ZEE R RACHIRAE ST . WIS P AT IR 70095, Hb2
HRAELAN T 3 G 1 19 0

) B AR, EATREAN W R VAR P RSO T SR EE AT, TRAMAS R A A T G 2R
WA TR A SRR, W ARE R R E B T A KM MR E . IXAMRHE IE R FE RS 1
RRE, DR, REAMERE A SR — PR . ORI IR TP, S ATTREAS Wt & BBV
HIRCRE BT, BRIz EE R BUR, TRORAR SR B T B ROK AR R K C T SR i,
FFREPR XA AR ME R AT, W K Rk B S M T 4R R ORI S5 M ROAE 8, I ELIZ W, foekik
GMIERENTE P B 7, [AE 2R SALR T 1A .

FEJRRHIER B, REAVPEREEMT RS, BEBIRK. FARIAREA DS TG
—F. READTHAFMAERKRE LT 24T RS PPIRESRE. —Beki, KT gEs
S5 ARG A, B RETE BOBR I B AR, A BOKMR, TR AFdr . JRAGHER B AF
Bt & KR EA D T, RESETMEM P ERGFRE B E, PRaf %) rE—REHE
AHXNBARKIER o-12058, MWIMEZ 4SS LN E x5, XN TAGKE, Biag, %
. G, FEIFIRIGIE T B AT A XA —Fk i, st R H2RE a1 B B 24T M A R 2%
A R REARN 22 BT SR I B A ML FE . 0 T RBORK . BRAMXEE A F 2 47 M 4K E A
D5 RGO A A A, SRR AGHRE P IRAF A R, AR i fs, IXFE, SRERA
ARG = AW, TRRI T B S BRI oA B R AE SRR AR N B KT
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PUEX TR Fi . FEREREXNRE A7 FRFROE RS, SRtk s FEER. 2HETRENERA
FFRIZRE AT, HENBREE, HFaik, SEMEREABRRARRER, R fREFE. @i
EAFEHOLRE, W, ARER S TRAEE T, BERM . REN S THARAE T, 434 R4 1
KEH > FARSERBE R, BORBE T, AR 250 2 A ARG BoREE 7 . ULt &
o

Koy Dh R 5 2 4 RS MEPRES A K, —EMI DRSS ek T —EN. mEH
Fri 2 4E 75 (B S5 KK 3RS . SR E B A BRETE AR 2 AT S RS A P I 2 47 A 25 4
TEE PRI 5 R 2 (AT P 326 BCE PR RS . B FCIE B, 24 RNA T ST 2 4k
(AIZE RIS, A ARG TE[6]. RER D TH—FE, 7 TEEOR. BT ENERA I 2 42 A 2451
1 A B S . ROSRAALE Z T e TR OR B ORI IE R IZFEI) 21 PRI, ERORAR
1E B R AR ORI A, Sk A 7 A R R, B R R T 3R AR X A e R A P T
PAFEATE T . W2 U, ORIy —PREE s, EX SR E S R FERuS T, d@k B k5
FIEFE, LT HA L (self organization). H AR 20 a2 60 FACKRIARH R BRI —F &5
Hig, EE-ARFENEIGIPIRIT, BAHMMNFERRE G MKRE, AWt 8 & 102 45
AR, WElRis N RGEd SR, RREANEE, AW CE SRS E, Ze
HARERISRE.

K I TERARAE S WY B 2 (] B AN = (A E R 1), BT H B B R FERES M RRE, B X R E
SRR TSRS Rk, BORBA R, BORBRBEAEENE, Bk B EAS . RE B
BRAR I FERAS FRHIE, RE B T 2 4E RIS RS g A KR, LR Ho g e, JF
TERERTR N B R KA 7oy i $E, SOl 7 HAHZ, 3 LA A 25 0 — S0P A 43 Bk 4 1) 2 i 4R 1A vs £ R
IR RE . B BIPR E AREATE B B AE A MR e, R& BASIMIM B 7 B — E S 1
MRS 2R B ARy IR ABORAR " o TEVEIERIE N, B RS SR T, A ROBE
T AR R RE S 1, EE R R AR SO SR AL 5 S SO N 6 o IXFE R A13E Ty — AMRRRR I
INEE, SASAE R A6 bR FASR BIOREE BUME T H AR R AR AR 22 52 % B4 2 S N RE AE SRR I Bk A4 A 3t mT e
RHE.

KITG 75 2 I FE IR ORI AR SR R b 3R B AT REAEAE, e BIMA . 450, HIUATELIY
EEIEATERME, EHNRERKERBIEA. WEREEARE, MmelE 77 2 MiMisE,
1325 P ] B8 (4025 S B AT BEAEVE AR R Y i A o TEREEIEATIOERIR N, R AR T 5 WA o il AR A TG
PIRZ IR AE I RE B B N, RV Re it — B I EG A RNA, Fif RNA 7 F R 5 2R A 4K
ZHEM-RNA, W] REAE—SE iR AL R IA W B & A2 T DL RNA AfitR, DLZEEME-RNA R, K&
FR L (ECT RNA 025 TR IEREARG K. SRS EQRNBER BN 85, SRS E
15T B IR B AE SR A A i AR DAk C 46 « ARG ) B 1 0T B R e, TR 1) -1 — R 454,
REAT B T i BE AT o 1R 22 4 2 (R) 4540, DRI TT BR R A5 i AR A I AT — Mo 3 & ) 2 0 B AN BB i N 38
K22 S SN 2 T 2, ANWT R 78 A TR AR N I S P 2 RS, 1B B IR B 1. SRR
TUERR N AR A& ) R A L IE 2 B T EA T8 B E R E Ao, S, EA A R
B AR BRI 2 (5 R AR, BTRARU B IR AR N B TR R, A Ok A4 R AR RER ISR, 54 A= it A A ([
1o

3. i
Matveev [7]3RHY “ZEMIH” tha MU BRIOMEE . b2 2tE, BRI TR, 25 fr i
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EIRT AR o BTIE M RIEEARS GRS A R A R A
b <EEWAR” o AW AL 0 B L AR T RE S AEERAR N R AR R AE — B AR b 5 AR (LA AR AR )R IR
RS, BRI AT SRS B R IT, £ G AR BT AN ES 1 o0 (1 ok i JEE L [R] 59
FEANE T BAR 3 2 10 £5(8], PRIk, AR dw SR IR T35 B R s A BT, JRRIAT R A iF #1ith o Ishima
et al. [9VBFFE T B ABORRIA A BT A (KB 740 BT, St AMOR o4 P i1 KCTVRBE LA T it T35, (kA
Hag A ar AL 7260 . Matveev [7]42 2B dmile I P R G2 LB AT B AR, BIART
M35 PR REAS W MR B PR OB KSR R 120 7, SRAMA R NN MZR BR 1 7 T [ B 2R
KA, VRO SRR A T T AR R A M ROAR E o PURAR B RO IX AR A A R AE A A
[ 7 i BRI AL BN PT RE o AOERR BEDRIX AN IR RE MR R AT, W5 K e s 38 P4 487 1 4 R DR AR 25 4
ffesE, JFiE AR KA BIRE R 2T B 5 2 4e2S A G54 1 B 4 P R AR 22 53 T 5| 1) B A ik
PP TIESR), KIEAS.

FAEEBRNA == F A L BB E A
RNA AR Lo TR L I:: — JRUgA
HKE L RBHRS 5) fEiL o SRR BT,

NTP === RNA

DT ERNKEEEAZ KM,

A, FEMBREAESE
== S TEMNREALKR
7 A

RSO 28 3R 43 TR I
REASFTFABKE B

Figure 1. Diagram of proteinoid microspheres evolved into primitive life

1. REAWMHKEEEREE SR TEE

EH KT A A R W AR T 1986 SEFEHI[10], JERT 1991 R RIEH E AR (B A& b
[11]o ZICAE—LeE JERIE R 2R R 2 A58 KR AU S I8 A1 U, 9171, Huber F1 Wichtershiduser
FERSA S8 b A 7 W I OE S R AT Re AR IR 12]. Huber et al #F—B3EHL T — AT RER JF GG IR FR
[13]. fEEEMR b, T RS MR AT B R B0 T 4%, FERIORIE N B A 8 A5 ORI, A0 45
IR AE B AT RER . FEAE AR BRI b, —EAPIRANE UL, BIJe B IR E R Bs Lk 1 [ 14] [15], &/
FeAHTIACHEI[16]. Orgel $2&HH 1A= dr i A2 547 — N RNA BB R e, L—MH %00,
AR A IR AT 2 7 AR I & BSOS R . A8 T AR A E R AL TR 5L, B
HEALPEIA BV 2 R B BAT XA SR ) ERE MR 1 40 SRR IR 14] . FEEF IR ER® b, 1
—BETEALOER A A AT RE A TR, IR T ReE— IR G TR RNA, BFUNTETRAOERIA N, 125 %
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FIFR SR T, e RAET NE RN E R NEB ML, X5 Orgel FIEUGRAHTTI.

RNA 73736 RS BAEERE M, XN SR AL 7 SCF7[6]. Shapiro #2H, IAFH
FTiE & il e VB N BR E e AT E O, (HEPIEA TR AR S, EA1—8 & HEHAMREYH
R, IXFERIE, XS RIS RiE T 2 OGVE17]. Anet HFRIR T AR iy YR 4k 2 I B B
RERN, BRGNS A, BUE SRR A A, XIS EE B AT RS BEALIY B A
IR 16].De Duve i B J5 458 R A — 2 R M T —/N& 4 I B 2R A 220 72, JF 1L ATP R HAh NTPs
£ 5F M E A RNA 4 F 2 Al BE/E N RNA & 159X 18], De Duve tHERAR T JR 4 #r R 0 5—
NMEMFRE —E CAKI T —ERE I RN, IX B N AR DR RR 8 I (] DLSORE (16 1 BT BRAR
WL, XANEFE T RERFEE 1L T4 EREFH M L, HRERIAEGIE T — MRS, HAT 2
HRIIMEE N RS R A, TERETEAL R I, PTRERAE T DL RNA SRR, HH2REE A 4L, 5 RNA
HFZ 5K EEE AR A EHMLS Orgel. Shapiro A1 Anet 25 A [V S 2. b o0 s
FOLSE B8 T B P 2 R R AR DR AT FE S AR AE , (TR AR FF LSS MR e v, 7R AR IR oA B B
V2 G AW R SRR KA, FE RS IR N, JERTRe R T LA RNA IR, B Ea MM, 5
RNA St [F] 2 540 ) B IE B A A .

Carter Jr. & Wolfenden #iff 5% i I =4 £ 151 o 45 84 T R FH (000383 4% Gm RS 7E A [R) I B 8 i A 1 i3k 4k, 5]
(AR T AR I KD, Ja R 5 T 5K BRI S E O M A N, HRHEERH (RNA
R 2 R T B AL g i, AR TR i A O B 2 B I K/MIEE T B 245K, IXFh S M REE 5
RNA HHEAER, FEEMELR by B S om A VE R BRRAIE B F B [19]. Wolfenden 55 A$2H 1
WU, SERTREMY —AE L R IR AR RNA 4L T KT A, T2 BREEAELL T RNA MITERL, YONAfre
AT, CEAPE R IE R AL E IR A EAE M, J5 R SEUE AR RNA 3L F=4E[20], X LefIT 1
RITE— B FEE R 5 R — 80,

Baum & Vetsigian [ T A= i B in) i 1A% O 2 fR R RE T EAT 3845 AN R IHGEE AL IR A6 2 S . R G 1)
I, —BERXFEMRGHI T, &R DR . ARATTE SO AT A A RS 5 DL (1 38 438 S0 R 7
AR RRIR I Ik, A EE R H 2 AN RN SRS SO BT AR IR S DURE FU A dr R (life-like) (462 2R
gt, Won E R ETEAE N AR [21]. FRAVER B2 ST AVEM R .

4. &g

B e riE I B SRR i 1 IR ER AR A, SRR A IR R R s AL, (R SRk
PRt BERE A SR AR 2E fy R e R A R ETE, IR R A AR BT, DR A A IR AR 3
P R BN R B R R A6 A, R JUANIERE . B s ST L S 06 A B ) 28 B L IRk AA
REAN Wty AN Ji] B rh RGBT SR B 0 1, R AMA R R TG 5 1 0 1 I B AR OK A, JE LY
FERR P ISR A 5 T I B KRR R SRR E o« S8R IR (KX NP 1R R FE RS M IR AL - I
FERCLRE e KRB A7y 1 A B 2 YT MG I R 2 A P RE AR 2253 BT 515 (0 B A PRI 3R () 11 85), T
RESREAAI. HEAF T 0 TRER. 24T NESHERGFIFRA e IgerREa T T,
TR AR B S B AT IRAT AR B v B A TR R S ARSI R A B S 7 X 288 £ TR R AR PR ) 8 A RN T i
KAET BABIIRERASE O T — DRI EE, (AR R R s HOR BT B AR E R 2 R AL
N, WIRLERE KA, BEEROERIAN KA. A TS ENZRS T IRERkAnN, D RET
PIZIRONREN,  th28E A REA BUZ IR 2 S AL IR B AR S R, IR S 8 B IR AR A et
BN PR I E AR R T REAN T, JFRERE T HEIEEA RN, DUZRIAEIR
WIER BT A B AL R ST, AR A RERAO A, B AR QU P 2 S I 0 248 1) 2 A A2 T ik
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FeA e R an Efr o 2B R HH IS SR AR A R U 1 B A A s AL (K (B e, 5 S A R A R IR TE A
PUAE — EUARTF Y o

B O
o Lo 2 o 1 XU R R R D 2 T 7 B, KA. AR XK T R T S s,
T B !
EemB
2% H AR B3 & R Bh I H (41471051, 31170195, 41071040).
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