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(Abstract)

Based on the fact that RNA might possess not
only genetic function but also catalytic function,
RNA world hypothesis on the origin of life was
proposed by W. Gilbert in 1986. He suggested that
life emerged from RNA world formed by RNA
self-replication. At present, the hypothesis is accepted
by many researchers as the key idea for explanation
of the origin of life. But, there are major weak points
in the RNA world hypothesis as that it is very
difficult to synthesize nucleotides under pre-biotic
conditions through a random combinatory process
and that it is also difficult to synthesize RNA by
joining nucleotides in the absence of enzyme
catalysts.

Contrary to that, we have a counterproposal
called [GADV]-protein world hypothesis,
abbreviated as GADV hypothesis, in which we have
suggested that life originated from a [GADV]-protein
world, which comprised proteins composed of four
amino acids: Gly [G], Ala [AJ‘, Asp [D], and Val [V].
A new concept, “protein 0"-order structure” or a
specific amino acid composition, in which
water-soluble globular proteins can be synthesized by
random polymerization at a high probability, is
crucial for the description of the emergence of life.

The notion of the protein 0™-order structures led
us to another new concept on the origin of life,
assuming that water-soluble globular
[GADV]-proteins could be created by random
polymerization of [GADV]-amino acids with a high
probability, even in the absence of any genetic
function, i.e., before the creation of the first gene.

In this article, I will describe the significance of
the protein 0™-order structure in the origin of life.

(Keywords)
Protein 0™-order structure, Origin of Proteins, Origin
of Genes, Origin of Life, GADV Hypothesis
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/
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New Gene encoding a new functional gene

Fig. 1. Formation of homologous proteins belonging in a protein family can be explained with gene-duplication theory

proposed by S. Ohno [3].
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Double-stranded (GNC)n Primeval Genes

(under GNC primival genetic code)

Production
of Homologous Genes
in Gene Families

Double-stranded (SNS)n Primitive Genes
(under SNS primitive genetic code)

\ Creation

of New Original Ancestor
(NOA) Genes

from Sense Sequences \ / from Antisense Sequences
Double-stranded GC-rich Genes

(under the universal genetic code)

Fig. 2. Two routes for creation of new genes. While new genes homologous with parental
gene were produced from GNC, SNS or presently existing codon sequences on the sense
strand (route 1), entirely-new genes encoding FFP had or have been created from GNC,
SNS or present GC-rich codon sequences on the anti-sense strands (route 2), when
necessary, always after creation of the first double-stranded (GNC), gene.
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(Protein 0™-order structure)

Amino acid composition

coded by GNC code

Amino acid composition

coded by SNS code

Amino acid composition

—

coded by GC-NSF(a)

(Effective synthesis of water-

soluble globular proteins)

Random GADV-protein synthesis utilizing

GADV amino acids encoded by (GNC)n(a)

Random protein synthesis utilizing

10 amino acids encoded by (SNS)n(a)

Random protein synthesis utilizing

20 amino acids encoded by GC-NSF(a)

Fig. 3. Effective synthesis of water-soluble globular proteins by
random polymerization in protein 0M-order structures.
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5 LT, A " HEEH(GNC), BTN

(3)

| (1) Direct GADV protein synthesis |

A 1 taini . . . N
pool containing (2) Random GADV protein synthesis with GADV amino

equal amounts of

acid-GNC ing oligo-nucleotide

GADYV amino acids

(3) Random GADV protein synthesis utilizing GADV

amino acids encoded by (GNC)n(a)

Fig. 4. Three types of random GADYV protein syntheses
carried out (1) by direct synthesis, (2) with GADV amino
acid-GNC containing oligo-nucleotide complexes and (3)
with codon sequences of anti-sense strands of by (GNC),
genes ((GNC),(a)).
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