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Kowalski, Heather. "First Self-Replicating Synthetic Bacterial Cell'. Press

Release. Retrieved 17 December 2012.
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Mycoplasma genitalium genes
by functional classes
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The minimal gene complement
(“parts list”) of Mycoplasma genitalium
(Fraser et al., 1995)
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Global Transposon Mutagenesis
and a Minimal Mycoplasma
Genome

Mutchison B "7* Scott N Peterson, '
Robin T. Cline.' Owen White, ' Clalre M. Fraser

M Global Transposon

e A — Mutagenesis and a
et Minimal
seeere Mycoplasma

cnome
Clyde A. Hutchison et al.,
Science 286
(10 December 1999):
pp. 2165-2169
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Essential genes of a minimal bacterium

Essential Genes
of a Minimal
Bacterium

John 1. Glass et al.,
Proceedings of the
National Academy of
Sciences 103

(10 January 2006):
pp. 425-430.
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transposon (tn4001)

The transposon
DNA inserted

(circular randomly in the
bacterial
chromosomes,
disrupting genes as it
did.

chromosome)
of Mycoplasma
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transposon (tn4001)
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transposon (tn4001)
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are disrupted are disrupted are disrupted

the cell dies the cell dies. the cell hives
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What did Hutchison and his colleagues
find in this experiment?

Their analysis suggests that 382
of the 482 protein-coding genes of

M. genitalium are essential under laboratory
growth conditions, including 110
genes of unknown function.

(2006, pp. 425, 429)
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What did Hutchison and his colleagues
find 1n this experiment?

“The presence of so many genes of
unknown function among the essential
genes of the simplest known cell
suggests that all the basic molecular
mechanisms underlying cellular life may

not yet have been described.”
(1999, p. 2168)
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The essential genome of a bacterium

Boat Ohvisten'*, Eduardo Abeliui' 7, John M Colller”, Virginks S Kalogerak!', Ben Passaroll™, John A Coller’, Michae! J Fero
Marley M NMcAdams and Lucy Shapiro *

“Caulobacter crescentus 1s a model organism for the integrated
circuntry that runs a bacterial cell. Full discovery of its essential
genome. including non-coding. regulatory and coding elements.
1s a prerequisite for understanding the complete regulatory network
of'a bactenal cell...[W]e determined... 1012 essential genome
features: 480 ORFs, 402 regulatory sequences and 130 non-coding

elements. including 90 segments of unknown function.”

(2011, 528. emphasis added)
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"There were many surpriscs
in the analysis of the
essential regions of
Caulobacter's genome... For
| instance, we found 90
| essential DNA segments

where we have no idea what
| they do. These may provide
! clues to lead us to new and
Lucy Shapiro,  completely unknown

Stanford University pacterial functions."
Science Daily, 30 August 2011
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Caulobacter E. coli
ORFs ORFs

Essential for Essential for
Caulobacter E. coli
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“Bottom-up” origin of life scenario

@

self-replicating RNA molecules within a cell membrane

1

self-replicating RNA molecule

g
1

non-living chemicals
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Do “bottom-up” processes, and “top-down”

functional requirements, intersect?
minimal complexity analysis

!

No: a vast complexity gulf
separates the two regions.

]

the interaction of non-livineg chemicals
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Biology Direct Bioted Carts

The cosmological model of eternal inflation and the transition from
chance to biological evolution in the history of life
Lugene V Koonin*

“Hence the first paradox...to obtain the
minimal complexity required of a
biological system to start on the path of
biological evolution, a system of a far

| greater complexity, 1.e., a highly
, evolved one, appears to be required.
Fugene Koonin. 11OW such a system could evolve, 1s a
NCBI/NIH  puzzle that defeats conventional
evolutionary thinking.”
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