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(1) Stuart Kauffman, the Search for Laws of Self-Organization
and Complexity, Oxford University Press, 31.
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« composition (microscopy, proteomics)
«dynamics (microscopy, proteomics)

GENOME STRUCTURE
+ histone modifications (CHIP)
« chromatin structure

RECRUITMENT « chromatin dynamics (microscopy)
. < = 3 * transcription factor dynamics (microscopy)
(% DYNAMICS
SPACIAL |
POSITIONING

ATGCGT ATGCGT

GENOME ELEMENTS

* sequence elements (sequencing, bioinformatics)
* nucleosome positions

* histone modifications (ChIP-CHIP)

« TF binding sites (Chip)
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FliC

FlgL

FlgK Filament (helical screw)

FIgE S
FIiE, FlgB, FigC, \A

FigF, FIgG (Rod)

FlgH (L ring)
Figl (P ring)

MotA —
MotB cM Basal body (motor)

FIiF (MS ring)

FliG, FliM, FIiN

(C ring) FlhA, FIhB, FliH, Flil, FliJ,

FliO, FIiP, FliQ, FliR
(Export apparatus)
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SHARE  Global Transposon Mutagenesis and a Minimal
€@ Mvcoplasma Genome

Abstract

Mycoplasma genitalium with 517 genes has the smallest gene complement of any
independently replicating cell so far identified. Global transposon mutagenesis was used to
identify nonessential genes in an effort to learn whether the naturally occurring gene
complement is a true minimal genome under laboratory growth conditions. The positions of
2209 transposon insertions in the completely sequenced genomes of M. genitalium and its
close relative M. pneumoniae were determined by sequencing across the junction of the
transposon and the genomic DNA. These junctions defined 1354 distinct sites of insertion that
were not lethal.|The analysis suggests that 265 to 350 of the 480 protein-coding genes ofM.
genitalium are essential under laboratory growth conditions)including about 100 genes of
unknown function _
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(1) J. Craig Venter Institute (JCVI) conducted a study to find all
the essential genes of M. genitalium through global
transposon mutagenesis. As a result they found that 382 out
of 482 protein coding genes were essential.
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Stuart Kauffman

Stuart Alan Kauffman (born September 28, 1939) is an American medical Stuart Kauffman
docto o al biologist, and complex systems researchefl who studies the

\
origin of life on Earth JHe was a professor at the Universi ty of Chicago, Universi ty \
of Pennsylvania, and University of Calgary. He is currently emeritus professor of "‘Q
biochemistry at the University of Pennsylvania and affiliate faculty at the Institute M§ y 1
for Systems Biology. He has a number of awards including a MacArthur %

——

_—

Fellowship and a Wiener Medal.
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Pssst! Don't tell the creationists,

but scientists don't have a clue how
life began

(1) Stuart Kauffman, the Search for Laws of Self-Organization
and Complexity, Oxford University Press, 31
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5 Million Tech Prize Seecks
Answer to Origin of Life

A USD $5 million technology prize aims to crack the origin of the genetic code. The

was announced at Arizona State University in August 2017. The
largest "origin of life” prize to date, it seeks 1o bridge the gap between chemistry,

genomics and modern computing.

Evolution 2.0 prize founder Perry Marshall, an electrical engineer, author and business
consultant, became entranced with the parallels between DMNA and computer
information

Share this article
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Technology Prize for {23
Origin Of The Genetic Code

The Royal Society

31 May 2019

Perry Marshall
Author, Evolution 2.0 rr
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http://science.sciencemag.org/content/sci/351/6280/aad6253.full.
pdf.
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DI VENTER CREATE LIFE? NOT REALLY, SAY EXPERTS

Did Venter create life? Not really, say
experts
Amit Bhattacharya | TNN | May 24, 2010, 01:36 IST <] L= A- A+
Nobel-winning British biologist Paul Nurse
elaborates the point. In an conversation with BBC, he
says,I'Venter's work is a major advance. But it's not a I

I creation of synthetic IifeI.Creation of synthetic life

would be to make an entire bacterial cell through
chemicals."
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E Q SCIENCE Researchers Say They Created a “Synthetic Cell’

SCIENCE

Researchers Say They Created a ‘Synthetic Cell’

By NICHOLAS WADE MAY 20, 2010

“My worry is that some people are going to draw the conclusion that they |
have created a new life form,t said Jim Collins, a bioengineer at Boston
University. “What they have created is an organism with a synthesized
natural genome. BuII it doesn’t represent the creation of life from scratch or I
Ithe creation of a new life form,’l he said.
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.""We didn’t create life from scratch

International Edition +

Scientist: 'We didn’t create life from Bt (gsom) (o) (o) oo
scratch’
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fe?
Venter: We created a new cell. It's alive. But we didn't create life
* | from scratch.
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Laboratory | Sesson Management =
Start Condition:
Stant texa 657665267356127536712563512763512675367125367215376 12365 (Re)Start

Target text Methinks_ & s be & Weasel

Characters sbcdef ghiidmnoparstuvwoyzABCDEFGHUKLMNOPQRS TUVWXYZ0123456789 .12

Mutation rate 500y = = Offspring per generation: |20 < Delay per generation: |10 S m
[Z] Allow mutations that add or remove characters

[ Pase | [ _FF1Genemton | [ _FF10Genemtions | [ _FF 50Genesations | Generation: 256
[[J Pause. f tarpet text reached |L_FF 100 Geneations | | _ FF 500 Generations ] |_FF 1000 Generations |

Distance: 1

Methinks, it is liae a Weasel
ent Generation Without Natural Selection
Distance: 87

S—vJIJiK7NCK—-1BoZMrl?2d4x3jIl; JaYPHBNG7dNy—-PndLOC—-2xmk.wOP-GH:B.DbV9Fcuo:s

(1) https://www.youtube.com/watch?v=AXxCsHGIxww.
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'Oldest eye ever discovered’ in 530-

e myjllion-year-old fossil

Insurance

Scientists have found what they believe is the oldest eye ever discovered
in a 530-million-year-old fossil.

The remains of the extinct sea Creaturdincludes the early form of an eye, I

Iwhich is seen in many animals that exist todaylincluding bees and
ragonilies.

An international team of researchers made the find while examining the
fossil of a species called a trilobite unearthed in Estonia, according to the
study published in the Proceedings of the National Academy of

Sciences journal.

e oIS g T 56 o 3 a5 1y b ¢ sharlly AU o1 15
LY

oS sl ol S o sl V) 0 Say Y
Teolad ol



© Sl (e " —
S NS 1 Jb  DNAL ypgls L8 RNAM o alle b S -A <Y

LS ol I sl oo gladdl Jans ) ol Jay 20 42 DNAJS
ey d Wusg

G AW s S g ol pats ol LAl pa RNA SIS
ianars Lab s ol gl el

. Cytosine
= i [
2 L] Guanine ]
P - O Adenine
mmmmmm i
Bachbone = 2

2 ik gy o 85 AN m s RNAL e ol go Lgd AL (0 &l IS
A DNAJI e 56k it RNA N e 51586 sl ol sl
S5 1 ol cibime Lol ] i Lodi] iy a8

(Sloshas 225 Jle pa RNAJ L

OY ¢l dbls L5 3 g3 DNAJ Jle 13 RNA I WJle 4 3 G
i e bl O 4S5 V] e Vs ccims atadey RNA I
NUHVRVEINT

Gl Jasy RNA G



- “(GRPe Sl -
o DNAJI Jle 13 RNA I Jle a3 100 elalall oy s
(ola slaad 25 50 LablonS fomy Lo 5a 5 cldr 2 RNAG N1 L5 3
2aiiS o slzel Cabend) b JW 5 A5l Gy OT RNAL Sy Y U
O 3,
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DESIRED ARTICLES Karl Popper: Philosophy of Science

Karl Popper (1902-1994) wasl one of the most influential I

Iphﬂosuphers of science of the 20th cenhu'_v.IHe made

significant contributions to debates concerning general
a d theory choice, the demarcation of

|"Science from non-science,| the nature of probability and

'., ty hanics, and the hodology of the social
sciences. His work is notable for its wide influence both within
the philosophy of science, within science itself, and within a
broader social context.
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Early in his career, the philosopher Karl Popper (yes, cited by F and
P-P) called evolution via natural selection "almost a tautology” and "not
a testable scientific theory but a metaphysical research program.”

Attacked for these L‘l'ilicisms,l Popperllook them back. But when I

interviewed him inllr)oz,lhe blurted out that hc* still found Darwin's I

I theory ﬂissatisfying.l"()nr‘ ought to look for alternatives!” Popper

exclaimed, banging his kitchen table.

(1) I have come to the conclusion that Darwinism is not a testable
scientific theory, but a metaphysical research programme.
Karl Popper, “Darwinism as a Metaphysical Research

Programme” Methodology and Science, p.103-119.
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Dubitable Darwin? Why Some

Smart, Nonreligious People Doubt
the Theory of Evolution
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(1) Evolutionary Epistemology, Rationality, and the Sociology of
Knowledge, with Contributions by Sir Karl Popper .
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! Letter / DCP LETT 3834.xml

Darwin Correspondence Project

Transcript Around this date With this correspondent

To J. D. Hooker [after 26] November [1862] -

I But the part of your letter which fairly pitched me head over heels with astonishmentf is that where you state
that every single difference which we see might have occurred|without any selection.|I do & have always fully
agreed; but you have got right round the subject & viewed it from an entirely opposite & new side
you took me there, I was astounded. When I say I agree, I must make proviso, that under your view, as now,
each form long remains adapted to certain fixed conditions & that the conditions of life are in long run
changeable; & 29, which is more important that each individual form is a self-fertilising hermaphrodite, so
that each hair-breadth variation is not lost by intercrossing. Your manner of putting case would be even more
striking than it is, if the mind could grapple with such numbers— it is grappling with eternity— think of each of
a thousand seeds bringing forth its plant, & then each a thousand. A globe stretching to furthest fixed star
would very soon be covered. I cannot even grapple with idea even with races of dogs, cattle, pigeons or
fowls; & here all must admit & see the accurate strictness of your illustration.—
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The Journal of

Infectious Diseases

Chloroquine-Resistant Malaria @
Thomas E. Wellems &, Christopher V. Plowe

Although the data associating PICRT mutations and chloroquine resistance are
strong, they do not prove causality, and additional evidence for the central role of
PICRT in resistance has been required. Genetic complementation experiments supply
some of this evidence. Transfection of clone 106/1 and of 2 additional chloroguine-
sensitive lines with plasmid constructs expressing resistant forms of pfert yvielded
transformed lines that grew at drug concentrations tolerated only by naturally
chloroquine-resistant P. falciparum
The selection of this new
K761 mutation on the background of mutations already present elsewhere in PICRT

provides additional support for a determining role of residue 76 in chloroguine
resistance [26]
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PHYS * -ORG = Week's top Latest news

Topics

Nanotechnology Physics Astronomy & Space Technology

'Darwin in a test tube’: Trio wins
579 Nobel for harnessing evolution

US scientists Frances Arnold and George Smith and British

researcher Gregory Winter won the Nobel Chemistry Prize on

Wednesday for applying the principles of evolution
———
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THE NOBEL PRIZE IN CHEMISTRY 2018

FOPULAR SCIENCE EACKGROUND

For several vears, she had tried to change anlcnzyme called su.btilisinlso thart rather than caralysing
chemical reactions in a warer-based solution, it would work in an organic solvent, dimethylformamide
(DMF). Now she created random changes — murarions — in the enzyme’s generic code and then intro-
duced these murated genes into bacteria that produced thousands of different variants of subtilisin.

After this, the challenge was to find out which of all these variants worlked best in the organic solvent.
In evolution, we talk abourt survival of the fittest; in directed evolution this stage is called selecrion.

Frances Arnold urilised the fact that subrilisin breaks down milk protein, cascin. She then selected
| the variant of subrilisin that was most effective in breaking down caseinlin a solution wirh 35 per
cent DMF. She subsequently introduced a new round of random murtarions in this subrtilisin, which

vielded a variant thar worked even betrter in DMF.

I In the third generation of subtilisinlshe found a variant that worked 256 times better in DMF than
the original enzyvme. This variant of the enzyvme had a combinartion of ten different murarions, the

benefits of which no one could have worked out in advance.

=l o 5 e Dl e sbs s L S

2% KUNGL.
@5 VETENSKAPS-
AKADEMIEN THE NOBEL PRIZE IN CHEMISTRY 2018

THE ROYAL SWEDEH ACADE MY OF SCIENCES

POPULAR SCIENCE BACKGROUND

For several years, she had tried to change an enzyme called subtilisin so that rather than catalysing
chemical reactions in a water-based solution, it would work in an organic solvent, dimethylformamide
(DMF). Now she created random changes - mutations - in the enzyme’s genetic code and then intro-

duced these mutated genes into bacteria that produced thousands of different variants of subtilisin.
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(1) Modified enzymes are poor, weak things compared to natural
enzymes, even with the best of protein engineers’ efforts. Dr.
Douglas Axe

(2) Fodor, J. & Piattelli Palmarini, M., What Darwin Got Wrong,
p.15
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Waiting for Two Mutations: With Applications to Regulatory

Sequence Evolution and the Limits of Darwinian Evolution
Abstract Go to: [¥)

Results of Nowak and collaborators concerning the onset of cancer due to the
inactivation of tumor suppressor genes give the distribution of the time until some
individual in a population has experienced two prespecified mutations and the time until
this mutant phenotype becomes fixed in the population. In this article we apply these
results to obtain insights into regulatory sequence evolution in Drosophila and humans.
In particular, we examine the waiting time for a pair of mutations, the first of which
inactivates an existing transcription factor binding site and the second of which creates a
new one. Consistent with recent experimental observations for Drosophila, we find that a
few million years is sufficient, but for humans with a much smaller effective population
size, this type of changefwould take >100 million years. ||
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Abstract Go to: [¥]

Results of Nowak and collaborators concerning the onset of cancer due to the
inactivation of tumor suppressor genes give the distribution of the time until some
individual in a population has experienced two prespecified mutations and the time until
this mutant phenotype becomes fixed in the population. In this article we apply these
results to obtain insights into regulatory sequence evolution in Drosophila and humans.
In particular, we examine the waiting time for a pair of mutations, the first of which
inactivates an existing transcription factor binding site and the second of which creates a
new one. Consistent with recent experimental observations for Drosophila. we find that a
few million years is sufficient, but for humans with a much smaller effective population
size. this e of change would take >100 million years. In addition. we use these results
to expose flaws in some of Michael Behe's arguments concerning mathematical limits to
Darwinian evolution.
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(1) Lynn Margulis and Dorion Sagan, Acquiring Genomes: A
Theory of the Origins of Species, p.32.
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(2) Scott F. Gilbert, John M. Opitz, Rudolf A. Raff,

Resynthesizing Evolutionary and Developmental Biology,

Developmental Biology Magazine, Vol173, P.357-372.
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(1) It can hardly be called a theory R. W. Clark: the Life of Ernst
Chain, P.147
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What If the Big Bang Wasn't the Beginning? | 77
New Study Proposes Alternative R 5 ;

By Tereza Pultarova December 05,2017 Science & Astronom!

00660

The universal origin story known as the Big Bang postulates that, 13.7 billion
years ago, our universe emerged from a singularity — a point of infinite density
and gravity 4and that before this event, space and time did not exist[which
means the Big Bang took place at no place and no time).
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(2) Frank Tipler, the Physics of immortality, p.ix.
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Types Off Chemical Bonds

covalent bond
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Dr. David D. Deutch remarked:

If anyone claims not to be surprised by the special features that the universe
has, he is hiding his head in the sand. These special features are surprising
and unlikely.
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Growth Hormone
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Reference Range
Random growth hormone (GH) levels in a healthy person range
as follows:

- Reference Range

Interpretation

I = Men:<5ng/mL or < 226 pmol/L f§
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(1) "Well, that often comes over me with overwhelming force;

but at other times," and he shook his head vaguely, adding,
"it seems to go away." (Argyll 1885, 244).
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Adrenalin Blood IL.evel

Joseph Feher, in Quantitative Human Physiclogy
(Second Edition), 2012

Catecholamines Are Degraded Rapidly

concentration ranges from 25 to 50 pg mL ! (=about
6>10-1° p)

I The basal circulating plasma epinephrine I
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(1) Fred Heeren, Show me God, p.226.
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