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A plausible simultaneous synthesis of amino acids and simple peptides on the primordial
Earth.
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(=) Author information
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Abstract

Following his seminal work in 1953, Stanley Miller conducted an experiment in 1958 to study the polymerization of amino acids under simulated
early Earth conditions. In the experiment, Miller sparked a gas mixture of CH4, NH3, and H2O, while intermittently adding the plausible prebiotic
condensing reagent cyanamide. For unknown reasons, an analysis of the samples was not reported. We analyzed the archived samples for
amino acids, dipeptides, and diketopiperazines by liquid chromatography, ion mobility spectrometry, and mass spectrometry. A dozen amino
acids, 10 glycine-containing dipeptides, and 3 glycine-containing diketopiperazines were detected. Miller's experiment was repeated and similar
polymerization products were observed. Aqueous heating experiments indicate that Strecker synthesis intermediates play a key role in facilitating
polymerization. These results highlight the potential importance of condensing reagents in generating diversity within the prebiotic chemical
inventory.

© 2014 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim.
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A Plausible Simultaneous Synthesis of Amino Acids and Simple
Peptides on the Primordial Earth'

Eric T. Parker, Dr. Manshui Zhou, Dr. Aaron S. Burton, Dr. Daniel P. Glavin, Dr. Jason P. Dworkin, Prof.
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Sysoey, Alexander A~

Journal of Analytical Chemistry. 72(13):1350-1353
Published

Pleiades Publishing

2017

TOF mass analyzer

laser ion source
wedge-shaped reflector
temporal aberration

method of aberration correction
resolution

The paper describes the investigation of the ion-optical properties of a laser TOF mass spectrometer including two
successively positioned wedge-shaped ion mirrors. Some specific properties of the configuration of ion trajecteries near their
reflection in the second ion reflector are found. The dependence of aberrations on ion energy acquired toothed shape for the
resolution of the analyzer higher than 3000-5000. The approximation of the dependence gave a 15" degree polynomial. The
calculation of polynomial coefficients showed a great contribution to the duration of ion packets for aberrations of higher order.
The discovered features allowed us to suggest a way of the local correction of nearby trajectories in the total ion flux. By
correcting the local motion of individual groups of ions, we could reduce temporary aberration to 1-1.6 ns, depending on ion
energy. For the time of ion flight ~35 ps, such duration limits the resolution of the analyzer by a value not less than 10000. The
real length of ion drift path was about 30 cm. The total overall sizes of the ionoptical system were ~24 x 19 x 5 cm.
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