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(Abstract)

We have been focusing on the chemical and
physical environments in the vicinity of hydrothermal
vents in the primitive ocean with regard to the
chemical evolutions of life. We used a flow reactor
that was constructed for simulating the pressure and
temperature conditions of the hydrothermal vents. In
the flow reactor, a high-temperature high-pressure
fluid at 200 °C, 24 MPa was injected into a low
temperature (0 °C, 24 MPa). Temperature gradient
should exist at the interface between high- and
low-temperature fluids in the low-temperature
chamber. Identification of the oligomeric products
was made with the aid of an HPLC analysis.

The yield of diglycine was adopted as an index
for the capacity of oligomerization. The amount of
oligomerization was found to depend on the
quenching rate of the temperature. Furthermore, the
rate was enhanced by the presence of proteinoid
microspheres made from five kinds of amino acids.
These results suggest that both chemical and physical
environments at none-equilibrium states should have
a powerful effects on the prebiotic oligomerizations
of amino acids during chemical evolutions of life on
the primitive Earth.
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Fig. 1. Schematic representation of the flow reactor
simulating a submarine hydrothermal vent. In the flow
reactor, a high-temperature high-pressure fluid at 200
°C and at 24 MPa was injected into a low temperature
chamber that was maintained at about the same high
pressure as the fluid. The fluid circulated in a closed
manner from the high temperature chamber to the low
temperature one maintained at 0 °C, and again back to
the high temperature compartment repeatedly.
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Table 1. The speed of a running fluid with various inner
diameter of nozzle.

Inner diameter of nozzle

(mm) Speed [m/s]
0.1 21
0.25 3.4
0.5 0.85
0.8 0.33
1.0 0.21
0.6
= diglycine

_ 05¢p —= triglycine
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Fig. 2. Inner diameter of nozzle dependence of the
yields of diglycine. Comparisons were made at 120 min
after the start of the flow reactor operation.
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Fig. 3. Scanning electron microscopic images of
protenioid microspheres.
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Fig. 4. Concentration of proteinoid microsphere
dependence of the yields of diglycine. Comparisons
were made at 120 min after the start of the flow reactor
operation. We compared two different kinds of
proteinoid microspheres made of DP (L-Asp and
L-Pro: in panel A) or ADEGV (L-Ala, L-Asp, L-Glu,
Gly and L-Val: in panel B).

l Fluid 1

L]
Fluid 2

!

Products containing Solution

Fig. 5. A schematic representation of a low
temperature chamber for supplying thermal energy
into glycine solution. Fluid 1 at high temperature was
mixed with low temperature fluid -2 in the reaction
chamber followed by the ejection of the products
from the bottom of the chamber.
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Fig. 6. Time dependence of the yields of diglycine for

the three ways of fluid injected into a low temperature
chamber.
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Fig. 7. Time dependence of the yields of diglycine at
various temperatures.
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