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Chemical evolution
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Is the natural process by which life arose from non-living matter such

as simple organic compounds.
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The Origin of Life. Oparin, Aleksandr Ivanovich (20 February 2003).

Courier Dover Publications. p. vi

Life from an RNA World: The Ancestor Within. Yarus, Michael (15

April 2010). Harvard University Press. p. 47.
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It was time for life to originate by spontaneous generation from warm
wet dirt, seashore, hot and dry dirt, ocean water, desert sand, lake,
poisonous chemicals or fumes, electrified mud puddle, a volcanic
rim, or something else. An atmosphere of some type had formed, and

occasionally lightning would strike the earth.
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The Primitive Environment
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The earth began some five billion years ago and gradually unfolded

through a series of five stages:
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“Stage 1. Evolutionists have imagined that the atmosphere of the
early earth was quite different from the present atmosphere. In
contrast to the present oxidizing atmosphere, which contains 21
percent free oxygen (02), 78 percent nitrogen (N2), and 1 percent of
other gases, supposedly the early earth was surrounded by a

reducing atmosphere made up mostly of methane (CHi), ammonia
(NH3), hydrogen (H3), and water vapor (H20).
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“Stage 2. Because of ultraviolet light, electric discharge, and high-
energy particle bombardment of molecules in a reducing atmosphere,
stage 2 came about with the formation of small organic molecules

such as sugars, amino acids, and nucleotides.
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“Stage 3. Presuming all of this happened billions of years ago in a
reducing atmosphere, then stage 3 is imagined during which
combinations of various small stage 2 molecules resulted in formation
of large polymers such as starches, proteins, and nucleic acids

(DNA).
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“Stage 4. These large molecules supposedly joined together into a
gel-like glob called coacervates or microspheres. Possibly these

coacervates attracted cel//s, might have formed.
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“Stage 5. Evolutionists believe that finally, at least one of these globs
absorbed the right molecules so that complex molecules could be
duplicated within new units called living cells. These first cells
consumed molecules left over from earlier states, but eventually
photosynthesis appeared in cells, in some way, and oxygen was
released into the atmosphere. As the percentage of oxygen in the
early atmosphere increased, most of the known forms of life on the
earth today began to appear. Because of the presence of oxygen,
these early life—forms destroyed all the molecules from earlier stages,

and no more chemical evolution was possible.”
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John N. Moore, “Teaching about Origin Questions: Origin of Life on

Earth,” in Creation Research Society Quarterly, June 1985, page 21.
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“But if (and oh! what a big if!) we could conceive in some warm little
pond, with all sorts of ammonia and phosphoric salts, light, heat,

electricity etc., present, that a protein compound was chemically

formed ready to undergo still more complex changes.”

Charles Darwin, in *Francis Darwin (ed.), The Life and Letters of
Charles Darwin (1887 ed.), p. 202 (the parenthetical comment is his

also).
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As Professor Ernst Mayr of Harvard, the doyen [senior member] of

species studies, once remarked,

“Since Darwin’s seminal work was called 7he Origin of Species, one
might reasonably suppose that his theory had explained this central
aspect of evolution or at least made a shot at it, even if it had not
resolved the larger issues we have discussed up to now. Curiously
enough, this is not the case. the ‘book called 7he Origin of Species is

not really on that subject,’

Gordon R. Taylor, Great Evolution Mystery ,p. 140.
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Professor Simpson admits:
‘Darwin failed to solve the problem indicated by the title of his work.’

“You may be surprised to hear that the origin of species remains just
as much a mystery today, despite the efforts of thousands of
biologists. main focus of attention and is beset by endless

controversies.”

Gordon R. Taylor, Great Evolution Mystery ,p. 140.
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Life arose spontaneously from non-life via unknown process
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Law of biogenesis

Life only comes from life and like begets like.



“Biogenesis is a term in biology that is derived from two Greek words
meaning /ife and birth. According to the theory of biogenesis, living
things descend only from living things. They cannot develop

spontaneously from nonliving materials. Biogenesis,”
World Book Encyclopedia, p. B-242

“His aphorism ‘omnis cellula e cellula’ [every cell arises from a
preexisting cell] ranks with Pasteur’s ‘omne vivum e vivo’ [every
living thing arises from a preexisting living thing] as among the most

revolutionary generalizations of biology.”
Encyclopedia Britannica, Vol. 23, p. 35.
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“They [today’s scientists] are back to spontaneous generation, but
with a difference. The pre—Pasteur view of spontaneous generation
was of something taking place now and quickly. The modern view is

that it took place long ago and very slowly.”

Isaac Asimov, Asimov’s New Guide to Science (1984), pp. 638-639.
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Milllons of yeans of torrential ralns created gieat ocenns,
l [here were glant land masses too, but they were shaped very l

Miterently from our modern continents. There may have been
anly one big continent and one huge ocean, The earth has defi
nitely changed stince thent In fact, the earth continues to be al-
peredd 4 continents move and the sizes and shapes of oceans
change. But the change 15 30 slow thar we hardly notice 1t anless
3 volcano erupts or one of the continents shakes a litle as it

moves, causing an earthguake
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There are two possible sources of organic molecules on the early

Earth:

1. Terrestrial origins — organic synthesis driven by impact shocks or
by other energy sources (such as ultraviolet light, redox coupling, or

electrical discharges) (e.g. Miller's experiments)



2. Extraterrestrial origins — formation of organic molecules in

interstellar dust clouds and rained down on planets.

Gibson, D.; Glass, J.; Lartigue, C.; Noskov, V.; Chuang, R.; Algire,
M.; Benders, G.; Montague, M.; Ma, L.; Moodie, M. M.; Merryman, C.;
Vashee, S.; Krishnakumar, R.; Assad—-Garcia, N.; Andrews—
Pfannkoch, C.; Denisova, E. A.; Young, L.; Qi, Z. —Q.; Segall-
Shapiro, T. H.; Calvey, C. H.; Parmar, P. P.; Hutchison Ca, C. A.;
Smith, H. O.; Venter, J. C. (2010). 'Creation of a Bacterial Cell
Controlled by a Chemically Synthesized Genome'. Science 329

(5987): 52-56.
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Furukawa, Y; Sekine, T; Oba, M; Kakegawa, T; Nakazawa, H (2009).
"Biomolecule formation by oceanic impacts on early Earth'. Nature

Geoscience 2 (1): 62-66.
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Origin of Life
On an earth-history calendar, it is now sometime in April.

[here is still no life, but swirlimﬁY in the waters of the oceans is a
bubbling broth of com[)lcx chemicals. Some of them are carbo-

hydrates, proteins, and nucleic acids—the chemicals of life.
However, the progress from a complex chemical soup to a living

organism is very slow.




S LENICE:[(-M 16.3 The Archean Era
taught that In early March on the one-year calendar of Earth history, the
Iife evolved Archean Era began. Many important events occurred during

the Archean Era, the most important of which, according to

from non- scientists, was the evolution of life.
- different molecules on the surface of the
living

rimitive earth, complex organic molecules containing carbon

materials. were probably common. However, to progress from com
Earth Science HBJ plex molecules to even the simplest living organism was a very
1989 p 344 long process.

HARCOURT BRACE JOVANOWICH

Earth Science
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Source: University of Bath
Date: 2005-08-16

Scientists Crack 40-year-old DNA
Puzzle And Point To '‘Hot Soup® At The
Origin Of Life
A new theory that explains why the
language of our genes is more
complex than it needs to be also
suggests that the primordial soup
where life began on earth was hot and

not cold, as many scientists believe.
www.sciencedaily.com/releases/2005/08/050814170410.htm

www.sciencedaily.com/releases/2005/08/050814170410.htm

Where There’s Soup, There’s Life
(July 2, 2001) -- Where there’s
soup, there’s life. But we’re talking
gourmet soup. That is, gourmet
geochemical “primordial soups” in
hot springs and hydrothermal
springs in the oceans
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“Many important events
occurred during the Archean era.
The most important of which ...
was the evolution of life.

Progress from
In early March on the one-year calendar of Earth history, the

Archean important events occurred during
com p ex the Arct important of which, according t

molecules to even
the simplest living E——
organismwasa - F %

very long

process.”

Earth Science HBJ 1989 p. 344 ‘




“The first self-
replicating systems
must have emerged

in this organic =
soup.” 1

Biology The Unily and diversity of Life Wadsworth ¢ gl
1992, p. 301
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“We are left with very little time between the development of suitable
conditions for life on the Earth’s surface and the origin of life. Life
apparently arose about as soon as the Earth became cool enough to

support it.”
Steven Jay Gould, “An Early Start,” in Natural History,
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There are 2000 complex enzymes required for a living organism,—yet

not a single one of these could have been formed on earth by

shuffling processes
Fred Hoyle in the November 19, 1981 issue of New Scientist,
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Bock, Gregory; Goode, Jamie. Evolution of Hydrothermal Ecosystems

on Earth (and Mars?). Wiley & Sons.
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‘Mother Earth Cooked It!" Evolutionist Claims Space
Molecules from Meteorites Led to Life on Earth

LUBBOCK - According to an evolutionary
paleontologist, the earliest life formed when
meteorites brought space molecules to earth four
billion years ago.

i I
m:gmm 555 |WTweet 18 | 241 0| EdEmail| 4| PRIl D 619

Sankar Chatterjee is a paleontologist at Texas Tech
University who studies the origin of life on earth.
In a video released last week by Texas Tech
University, Chatterjee explains some of his recent
findings on life’s origin and evolution.

“The origin of life—this must be one of the oldest quests for scientists and philosophers,” Chatterjee
states in the video.

Chatterjee then explains that amino acids, sugar molecules, and phosphate are all basic building
blocks of life, and that these molecules’ origins on earth have long puzzled seientists. However, he
suggests, ancient meteorites may hold the key to the genesis of these important molecules.

[ “Study any meteorite,” Chatterjee says. “When you study, when you analyze, you
4 Ways to actually see these [molecules]. These building blocks came from space!”

Avo Id_ How then did these molecules join together to form life? According to

Running Out Chatterjee, they were “cooked” by “Mother Earth” in hydrothermal crater basins.
of Money

During “These building blocks came from space, but they need a place—an ideal

Retirement place—where they can be joined together, just like little blocks,” he suggests.
“And our Mother Earth, no doubt, she is probably the greatest chef, ockay? She

If you have a cooked it!”
$500,000 S
. |
portfolio, Connect with Christian News m Iﬂ| W Follow
download the

guide by Forbes | According to a recent article published by Texas Tech University, Chatterjee

columnist Ken believes the ingredients brought to earth by meteorites included fatty
Fisher’s firm. membranes.
Ewven if you have

something else | “At some point in this process during the course of millions of years, this fatty

in plar;:;:is » membrane could have encapsulated simple RINA and proteins together like a
T};ﬁ t_ies guide soap bubble,” Chatterjee stated. “The RINA and protein molecules begin
research and interacting and communicating. Eventually RINA gave way to DNA—a much
analysis you can | more stable compound—and with the development of the genetic code, the first
Ll cells divided.”
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“Nobody knows how a
mixture of lifeless chemicals
spontanGOUSIy Organized-

R B

themselves into the first ¥

-

living cell.”
| |
Paul Davies, Australian Centre for Astrobiology, Macquarie
University, Sydney. New Scientist 179(2403);32 12 July, 2003

Davies was once described by the
Washington Times as “the best science
writer on either side of the Atlantic.”
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“The first living cells
emerged between 4
billion and 3.8 billion

years ago.

There Is no record
of the event.”

Biology The Unity and diversity of Life Wadsworth'-,
1992 p. 300 %
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"MORE THAN 30 YEARS OF EXPERIMENTATION
ON THE ORIGIN OF LIFE IN THE FIELDS

OF CHEMICAL AND MOLECULAR EVOLUTION
HAVE LED TO A BETTER PERCEPTION

OF THE IMMENSITY OF THE PROBLEM
OF THE ORIGIN OF LIFE ON EARTH
RATHER THAN TO ITS SOLUTION.
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"AT PRESENT, ALL DISCUSSIONS ON PRINCIPAL
THEORIES AND EXPERIMENTS IN THE FIELD
EITHER END IN STALEMATE OR IN

A CONFESSION OF IGNORANCE."

Professor Dr. Klaus Dose,

“The Origin of Life: More Questions than
Answers," Interdisciplinary Science Reviews,
vol. 13, no. 4, pp. 348-356
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“IT IS EXTREMELY IMPROBABLE THAT

PROTEINS AND NUCLEIC ACIDS,

BOTH OF WHICH ARE STRUCTURALLY COMPLEX
AROSE SPONTANEOUSLY IN THE SAME PLACE

AT THE SAME TIME. YET IT ALSO SEEMS
IMPOSSIBLE TO HAVE ONE WITHOUT THE OTHER.

"AND SO, AT FIRST GLANCE, ONE MIGHT HAVE
TO CONCLUDE THAT LIFE COULD NEVER, IN FACT,
HAVE ORIGINATED BY CHEMICAL MEANS."

Leslie E. Orgel, "The Origin of Life on the Earth,"
Scientific American, vol. 271, October 1994, pp. 77-83
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THE MILLER EXPERIMENT
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Primary structure
amino acid sequence

Secondary structure
regular sub-structures

Tertiary structure
three-dimensional structure

Quaternary structure
complex of protein molecules
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Have scientists
produced life
in the lab?
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" Holt Biology
2001 p. 254

Figure 12-2 Miller-Urey
experiment. Miller simulated
the early Earth’s conditions as
hypothesized by Oparin, Urey,
and other scientists. His exper-

iment produced the chemicars
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water vapor,

and hydrogen

Glenco Biology
1994 p. 325
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Figure 12-15 At about the same time that Miller discoy-
ered that the red goo at the bottom of his Mask was rich in
amino acids, it was also learned that DNA carries the code for

amino acids.
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Miller, Stanley L. (May 1953). 'Production of Amino Acids Under

Possible Primitive Earth Conditions’). Science 117: 528

A. Lazcano, J. L. Bada (June 2004). 'The 1953 Stanley L. Miller
Experiment: Fifty Years of Prebiotic Organic Chemistry'. Origins of

Life and Evolution of Biospheres 33 (3): 235-242.
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“The synthesis of compounds of biological interest takes place only
under reducing conditions [that is, with no free oxygen in the

atmosphere].”

Stanley L. Miller and *Leslie E. Orgel p. 33.
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“First of all, we saw that the present atmosphere, with its ozone
screen and highly oxidizing conditions, is not a suitable guide for

gas—phase simulation experiments
A.L Oparm, Life: Its Nature, Origin and Development, p. 118.
e 416 L 138 Laads

“The synthesis of compounds of biological interest takes place only
under reducing conditions [that is, with no free oxygen in the

atmosphere].”

Stanley L. Miller and *Leslie E. Orgel p. 33.
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“In general, we find no evidence in the

sedimentary distribution of carbon,
sulfur, uranium, or iron, that an

oxygen-free atmosphere has existed at

any time during the span of geological
history recorded in well preserved

sedimentary rocks.”

Atmospheric Oxygen: Evidence in the Sedimentary
Distributions of Carbon, Sulfur, Uranium, and lron,”

Canadian Journal of Earth Sciences, Vol. 13, No. 9,
September 1976 p. 1161
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“It is suggested that from
the time of the earliest
dated rocks at 3.7 (billion
years) ago, Earth had an
oxygenic atmosphere.”

Harry Clemmey, Nick Badham,
“Oxygen in the Precambrian
Atmosphere: An Evaluation of the
Geological Evidence”, Geology, Vol.
10, March 1982, p. 141.
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“The only trend in the recent
literature is the suggestion
of far more oxygen in the
early atmosphere than
anyone imagined.”

Thaxton (Ph.D. Chemistry), Bradley
(Ph.D. Materials Science), Olsen
(Ph.D. Geochemistry), The Mystery

of Life’s Origin, 1992, p. 80.




The earth has
always had oxygen-
even more than
today. Oxygen is

found in the lowest
rocks.

See Evolution a Theory in Crisis,
Dr. Michael Denton p. 262. And /cons of
Evolution Jonathan Wells, p. 9-27 *

3 (s a8l gL g.&‘— Sl e IS WIS (ol (il may OIS anadll o))

Lad) &3@5@@3&0‘9&'



“Primordial Air may have
been ‘breathable’
The Earth may have had an
oxygen-rich atmosphere as
long ago as, three billion

years and possibly even
earlier, three leading
geologists claimed.”

Commonwealth Scientific and Industrial Research
Organization 1-9-2002
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*Urey himself admitted, a non-oxygen atmosphere is just an
assumption—a flight of imagination— in an effort to accommodate the

theory
Harold Urey, “On the Early Chemical History of the Earth and the

Origin of Life,” in Proceedings of the National Academy of Science,

38, p. 352).
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The theory that the earth once had no oxygen is just “speculation”

(*Stanley L. Miller, “Production of Some Organic Compounds under
Possible Primitive Conditions,” in Journal of the American Chemical

Society, 7, 1955, p- 2351).
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Problems:
Ozone is made from
oxygen and blocks UV
light.

Ammonia is destroyed by

UV. (Origins of LifeVol. 12, 1982).

Life cannot evolve without
oxygen.
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Problems:

I. Ozone is made of oxygen
and blocks UV light.
Ammonia (oneof [

the gasses needed

for the experiment)
is destroyed by UV.

(Origins of Life Vol. 12, 1982).
Lite cannot evolve

without oxygen.
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“What is the evidence for a

primitive methane-ammonia

atmosphere on earth? The
answer.is that there is no

evidence for it, but much
against it.”
(emphasis in original)

Philip H. Abelson, “Chemical Events on the Primitive
Earth,” Proceedings of the National Academy of Sciences,
Vol. 55 June 1966, p. 1365
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2. Filtered out product.

Problem: Not realistic for nature.

3. Made 85% tar, 13%
carboxylic acid, (both toxic
to life) 2% amino acids.

Problems: 1. mostly two amino
acids were produced, 20
dii:fferent ones are needed for
life.

2. They bond with tar and acid.
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Ahuja, Mukesh, ed. (2006). 'Origin of Life". Life Science 1. Isha

Books. p. 11.
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Exploring Organic Environments in the Solar System (2007)

Origin of Life on Earth by Leslie E. Orgel
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“From the probability standpoint, the ordering of the present
environment into a single amino acid molecule would be utterly

improbable in all the time and space available for the origin of

terrestrial life.”

Homer Jacobson, “Information, Reproduction and the Origin of Life,”

American Scientist, p. 125.
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Barton, Nicholas H.; Briggs, Derek E. G.; Eisen, Jonathan A.;
Goldstein, David B.; Patel, Nipam H. (2007), Evolution, Cold Spring

Harbor Laboratory Press, pp. 93-95
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As observed in all subsequent experiments, both left—-handed (L) and

right-handed (D) optical isomers were created in a racemic mixture.

EXOBIOLOGY: An Interview with Stanley L. Miller'.

Accessexcellence.org. Retrieved 2009-08-20.

3

Linus Pauling (Nobel Laureate in chemistry), General Chemistry,

(Third Edition), 1970, p. 774.
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CO, — CO + [O] (atomic oxygen)
CH, + 2[0] — CH,0 + H,0
CO + NH; — HCN + H,0
CH, + NH; — HCN + 3H,

CH20 + HCN + NH3 — NH2-CH2-CN + H20ONH2-CH2-CN + 2H20 —

NH3 + NH2-CH2-COOH (glycine)
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More recent experiments by chemists Jeffrey Bada and Jim Cleaves at
Scripps Institution of Oceanography of the University of California,

San Diego (in La Jolla, CA) were similar to those performed by Miller.
However, Bada noted that in current models of early Earth conditions,
carbon dioxide and nitrogen (N2) create nitrites, which destroy amino

acids as fast as they form.

Fox, Douglas (2007-03-28). 'Primordial Soup's On: Scientists Repeat

Evolution's Most Famous Experiment'.

Scientific American. History of Science (Scientific American Inc.).

Retrieved 2008-07-09.



Cleaves, H. J.; Chalmers, J. H.; Lazcano, A.; Miller, S. L.; Bada, J. L.
(2008). 'A Reassessment of Prebiotic Organic Synthesis in Neutral

Planetary Atmospheres".
Origins of Life and Evolution of Biospheres 38 (2): 105
Comai e oS Al Gl ol Lad sea Jgb
? e oladly asase 09 ol b gsad) DU (e % T8 Jay (53 Jaldd) Cpang sl
Aagdal) b Al (alea) (S sled) Uad <3 1

O ¥ ARdal) A ang . dad ol ASha ) Slal) Dl o) i) 1ok (x g

SQAJ\ Jaa



L guand) Agall cpssi eled) Und ag3y 13 S

Ay ol AUCl) Jau ¥ 13 Cpandlad Jie isel Gaes 0585 A slodl pa Ul o s

AU il Iaag clisigpl skl (S Aisal) (alaa)

o GusSiy ag ) Al



Aia) alea) (ppSi 2y

daalieea dain 38Nl o) gag) o) (B (Sl L ala) tne ciglols Al O B ()

(dalal) B &y guae Sga O 98T

danhl) b ddrall aaly Ll (aes (g) (psS Allalad sa Galad) gall & Lde L) a2,

g JSLiia 5and

sad) LD a lglaas lan M a5 olisally Ligad) (i Al 0585 diang ¢f cing

dagdall Callia 1Ay (N
dadall Callie 15 Jaa (laddia Jadall OS¢ uamig

Ll 13y aly o b gupmd il o3 LR 410l) (il jolna Il G5 & ing

By g dadall Callia

il g b il s oy Byaians Al el a3 Aiela dlia ¢f g

Jaadall Callia 138

RTY QMYB@M\QASJ\JA 8 O Asana Byl JBI Cui g ol Wgal) o o) uang

agall Callia Lial

Bady g danhll Callia iag AT Y ) (GAY) dauhal) algall go dspun JJa3 O g



Y L) Al Ay 0SB Y 0353 o (M) CpansY) ASha Jan b g d diaad O gy

Jan fas daudall Callia 1dag ¢ oS
Cillia Ll g lil) 0585 Y S A lial) (Bash b g s 05 Y Ly

dauall

"

20 & asidin oSlg 1gisSh i) Yy paea hadd Gl ) slea) pa cdlaiin 138 JS a8

igd A clghal) Gupti . |gigS ) (e
S panda g e i) (alea) Jai AuilSal aags Ja

calaa) o Joyy gAg aga el ,daiial) (alea) A (agSi a3 A3 LIS o) o1 s

O sla qusS (b Lgindagg dsiaal (alan) (pe Bykb il gl HLIN Jaana slall (b dina)

O A dald LAy pan g (8 Batiae AT () gealy glnn (4 QS

Brownian motion
http://www.pathlights.com/ce_encyclopedia/07prim(5.htm
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The problem here is that a powerfully concentrated combination of
chemicalized “primitive water” would be needed to produce the
materials of life,—but those very chemicals would inhibit and quickly

destroy the chemical compounds and proteins formed

(David and Kenneth Rodabaugh, Creation Research Society Quarterly,

December 1990, p. 107).
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many organic products formed in the ocean would be removed and
rendered inactive as precipitates. For example, fatty acids would
combine with magnesium or calcium; and arginine (an amino acid),

chlorophyll, and porphyrins would be absorbed by clays.

The Primitive Environment p 217
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Sciences
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Chance or random natural method and unguided process
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“Scientists have not been able to
cause amino acids dissolved in
water to join together to form
proteins. The energy-requiring
chemical reactions that join
amino acids are reversible and

do not occur spontaneously in
water.”

George B. Johnson, Peter H. Raven,

Biology, Principles & Explorations, Holt, Rinehart and Winston,
1996, p. 235.
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http://ar.wikipedia.org/w/index.php?title=%D8%A8%D8%B1%D9%88%D8%A8%D8%A7%D9%86%D9%88%D9%84&action=edit&redlink=1
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(Position isomerism)
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(Functional group isomerism)
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Bromo-Chloro-Fluoro-Methane
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Isomers, they were mirror images of each other, where you have
a left-handed and a right-handed configuration of both of them

Enantiomers — sterioisomers
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Isomers
H F H
bty
HoH R Constitutional Sterecisomers
_T _Z _i B (structural) isomers (spatial isomers)
B oW ow
H H
Diastereomers Enantiomers | |
Cot C
e.g.: Bf/ “F Y/ g
CH ___CH Cl
Cis-transisomers Conformers A N\ H
HyE CH, H CH, = =
s/ o G
d % wd J? Rotamers -
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1 - Glycine

2a — L-Alanine 2b — D-Alanine

3a - L-Valine 3b — D-Va

line

4a - L-Leucine 4b - D-Leucine

5a — L-Isoleucine 5b - D

—Isoleucine



6a - L-Serine 6b — D-Serine

7a — L-Threonine 7b — D-Threonine

8a — L-Cysteine 8b — D-Cysteine

9a - L-Cystine 9b — D-Cystine

10a — L—Methionine 10b — D—Methionine

11a - L-Glutamic Acid 11b — D-Glutamic Acid

12a - L-Aspartic Acid 12b — D-Aspartic Acid

13a — L-Lysine 13b — D-Lysine

14a - L-Arginine 14b — D-Arginine

15a - L-Histidine 15b — D—Histidine

16a - L-Phenylalanine 16b — D-Phenylalanine

17a - L-Tyrosine 17b — D-Tyrosine

18a - L-Tryptophan 18b - D-Tryptophan

19a — L-Proline 19b — D—Proline



2(0a - L-Hydroxyproline 20b — D-Hydroxyproline
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“Many researchers have attempted to find plausible natural conditions
under which L-amino acids would preferentially accumulate over their
D-counterparts, but all such attempts have failed. Until this crucial
problem is solved, no one can say that we have found a naturalistic
explanation for the origin of life. Instead, these isomer preferences

point to biochemical creation.”

Dean H. Kenyon, affidavit presented fo U.S. Supreme Court, No. 85—
15, 13, in “Brief of Appellants,” prepared under the direction of
William J. Guste, Jr., Attorney General of the State of Louisiana,

October 1985, p. A-23.
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Plasson, R; Kondepudi, DK; Bersini, H; Commeyras, A; Asakura, K
(2007). "Emergence of homochirality in far-from-equilibrium systems:
mechanisms and role in prebiotic chemistry.'. Chirality 19 (8): 589-

600.
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R. Dickerson, “Chemical Evolution and the Origin of Life,” in

Scientific American, p. 70
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Sydney Fox in 1960
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“Typical panpolymenzation: Ten grams of L. glutamic acid (a left-
handed amino acid] was heated at 1750-1800 C. [347°-356° F.) until
molten (about 30 minutes), after which period it had been largely
converted to lactum. At this time, 10 g. [.352 ay. oz.] of DL-aspartic
acid and 5 g. [.176 ay. oz.] of the mixture of the sixteen basic and

neutral (BN) amino acids were added. The solution was then



maintained at 170° + or —2° under an atmosphere of nitrogen for
varying periods of time. Within a period of a few hours considerable
gas had been evolved, and the color of the liquid changed to amber.
The vitreous mixture was rubbed vigorously with 75 ml. [4.575 Cu.
in.] of water, which converted it to a yellow—brown granular
precipitate. After overnight standing, the solid was separated by
filtration. This was washed with 50 ml. [3.05 cu. in.] of ethanol, and
as substance S dialytically washed in moving Multidialyzers in water
for 4 days, the water being changed thrice daily. (The term dialytic
washing indicates dialytic treatment of a suspension.) In some
preparations, the solid was dissolved completely in sodium
bicarbonate solution and then dialyzed. The dialysis sacs were made
of cellulose tubing, 27/32 in., to contain 50 ml. [3.05 cu. in.]. The
nondiffusible material was ninhydrin—negative before the fourth day.
The nonaqueous contents of the dialysis sac were mainly solid A and

a soluble fraction B recovered as solid by concentration in a vacuum

dissicator. The mother liquor of S was also dialyzed for 4 days, and

then dried to give additional solid C.”



S.W. Fox and *K. Harada, Journal of the American Chemical Society,

82(1960), p. 3745,
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“SCIENTISTS MAKE PROTEIN!”

“The apparatus must consist of a series of proteins as well as nucleic

acids with the ‘right’ sequences.”

R. W. Kaplan, “The Problem of Chance in Formation of Protobionts by
Random Aggregation of Macromolecules,” in Chemical Evolution, p.
320.
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“Beneath the surface of the water there would not be enough energy

to activate further chemical reactions; water in any case inhibits the

growth of more complex molecules.”



Francis Hitching, the Neck of the Giraffe p. 65.
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A research team, at Barlian University in Israel, said that this
complication would make the successful making of just one protein

totally impossible, They concluded that no proteins were ever

produced by chance on this earth.
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“[Arrhenius] contends that if actual lightning struck rather than the

fairly mild [electrical] discharges used by [Stanley] Miller [in making



the first synthetic amino acids], any organics that happened to be

present could not have survived.”

Report in Science News, p. 340.
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Phosphorus pentoxide

Ma) dauhal) A sage ¥ 13 Laad (Sl

g LgisS M) oa Auina¥) (alaal) sad (3 Ml Gaag o) O Z LB aaaal duag o
zlas 8 L lla 4308 Lo ) ABL2YLS aope 3y clld a8 Dl ade 301 aaf Zliay ¥
OsS) (9A) Asa aag8 Y Auillg adle Jula Y Vgl Vg L Ligal 8 (gsall LAY O35S o

Ao guianl) LS Hal)

O ) (eSS LESS) A Jugd B3ila Ao Silad) diS anadld sag okl alle cijic) agls

Clisadil) (o Asgana 320 (8 Bile (o dauhal) B L) alga (s Auiah o) 4
Francis Crick, Life Itself (1981), p. 153. [*Crick received a Nobel

Prize for discovering the structure of DNA.]
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“Unfortunately, as Margolis admits, ‘no cell has yet crawled out of a

test tube,’ and thousands of similar experiments have produced



goopy organic tars, but no recognizable life. Decades of persistent
failure to ‘create life’ by the ‘spark in the soup’ method (or to find
such productions in nature) have caused some researchers to seek
other approaches to the great enigma . . [He then discussed
panspermia theories: the possibility of bacteria flying in from outer

space.]”

Richard Milner, Encyclopedia of Evolution (1990), p. 274.
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Hairs on an average head 2 x 10°
Seconds in a year 3 x 107
Retirement age (0 to 65) in seconds 2 x 10°
World population 7 x 10°
Miles [1.6 km] in a light-year 6 x 101°
Ten billion years is equal to numbers of seconds 1018
The words in all the books ever published. 102°
Sand grains on all shores 1022
Observed stars 1022
Water drops in all the oceans 1026
Candle power of the sun 3 x 1027

The diameter of the universe by inches is 102%°



Subatomic particles: electrons, protons, neutrons in the universe

1080

It is said that any number larger than 2 x 103° cannot occur in

nature.
The Evolution Cruncher
danhal) b &aaa Y g8 1030%1 (e JB) Ldlaia) (gld
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“Mathematicians agree that any requisite number beyond 103°has,
statistically, a zero probability of occurrence (and even that gives it

the ‘benefit of the doubt’).

l.L. Cohen
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Malcolm Dixon and *Edwin Webb, on page 667 of their standard
reference work, Enzymes, mentioned to fellow scientists that in order
to get the needed amino acids in close enough proximity to form a
single protein molecule, a total volume of amino—acid solution equal
to 1050 times the volume of our earth would be needed! That would
be 1 with 50 zeros after it multiplied by the contents of a mixing
bowl. And the bowl would be so large that planet earth would be in
it! After using the above method to obtain ONE protein molecule,
what would it take to produce ONE hemoglobin (blood) molecule

which contains 574 specifically coded amino acids?
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“To form a polypeptide chain of a protein containing one hundred
amino acids represents a choice of one out of 10139 possibilities.
Here again, there is no evidence suggesting that one sequence is
more stable than another, energetically. The total number of hydrogen
atoms in the universe is only 1078. That the probability of forming
one of these polypeptide chains by change is unimaginably small;
within the boundary of conditions of time and space we are

considering it is effectively zero.”

E. Ambrose, The Nature and Origin of the Biological World (1982), p.

135.
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(b) Nucleosome structure
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“The origin of life can be viewed properly only in the perspective of

an almost inconceivable extent of time.”

*Harold Blum, Time’s Arrow and Evolution, p. 151.
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Two of England’s leading evolutionary scientists, *Hoyle and
*Wickramasinghe, working independently of each other, came to a

different conclusion: The chance of life appearing spontaneously from

non-life in the universe is effectively zero!

(*Fred Hoyle and *C. Wickramasinghe, Evolution from Space).
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“An honest man, armed with all the knowledge available to us now,
could only state that in some sense, the origin of life appears at the
moment to be almost a miracle, so many are the conditions which

would have had to have been satisfied to get it going.”

*Francis Crick, Life Itself: Its Origin and Nature p. 88
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Bernal, of McGill University, explains the evolutionists’ theory of how

the origin and evolution of life took place:

Foia) B0 cautlin g (B alia s b Auuilia B b Cus sluall A1 JATI (Sas Blal

iy gl

“Life can be thought of as water kept at the right temperature in the

right atmosphere in the right light for a long period of time.”



J.O. Bernal, quoted in *N.J. Bernal, You and the Universe p. 117.
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“With oxygen in the air, the first amino acid would never have gotten
started; without oxygen, it would have been wiped out by cosmic

rays.”

Francis Hitching, the Neck of the Giraffe (1982), p. 65.
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Deadly peroxides. A reduction atmosphere would form, through the
photolysis of water, into peroxides, which are deadly to living
creatures (* Abelson, “Some Aspects of Paleobiochemistry, “in Annals

of the New York Academy of Science, 69, 1957, p. 275).
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“At that time, the ‘free’ production of organic matter by ultraviolet
light was effectively turned off and a premium was placed on
alternative energy utilization mechanisms. This was a major
evolutionary crisis. | find it remarkable that any organism survived

it.”—*Carl Sagan, The Origins, p. 253.
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We never find the concentrations of chemicals in seawater that would
be needed for amino acid synthesis. All the elements are there, but
not in the proper concentrations. Most of what is in seawater—is just

water

H.F. Blum, Time’s Arrow and Evolution p. 158.
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There never has been enough concentration of nitrogen, in air and

water, for amino acids to form by themselves. It does not occur

naturally in rich enough concentrations.
The Evolution Cruncher 219
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Similar studies have been made on the availability of phosphorus by
*Bernal. There would not have been enough phosphorus available for
the many chemical combinations needed. Phosphorus is needed for
DNA and other high—-energy compounds. But phosphorus

concentrations are too low outside of living things.
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Carl Sagan found that adenosine triphosphate (high—energy

phosphate) could not possibly form under the prebiological

conditions.
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“If there ever was a primitive soup, then we would expect to find at

least somewhere on this planet either massive sediments containing



enormous amounts of the various nitrogenous organic compounds,
amino acids, purines, pyrimidines, and the like, or alternatively in
much metamorphosed sediments we should find vast amounts of
nitrogenous cokes . . In fact, no such materials have been found
anywhere on earth. There is, in other words, pretty good negative
evidence that there never was a primitive organic soup on this planet

that could have lasted but a brief moment.”

J. Brooks and *G. Shaw, Origins and Development of Living Systems

p. 360.
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The Law of Mass Action
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Reactants A and B react to give product C and D where a, b, ¢, d are

the coefficients for a balanced chemical equation
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“It is therefore hard to see how polymerization [linking together
smaller molecules to form bigger ones] could have proceeded in the
aqueous environment of the primitive ocean, since the presence of
water favors depolymerization [breaking up big molecules into simpler

ones] rather than polymerization.”

Richard E. Dickerson, “Chemical Evolution and the Origin of Life,”
Scientific American, p. 75.
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“Spontaneous dissolution is much more probable, and hence

proceeds much more rapidly than spontaneous synthesis. [This fact

is] the most stubborn problem that confronts us.”



George Wald, “The Origin of Life,” Scientific American, pp. 49-50.
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Such reactions proceed from reactant substances to compounds
produced in the manner normally expected. But these reactions tend

to reverse themselves more easily and quickly
“Review of R. Shubert-Soldern’s Book, Mechanism and

Vitalism,” in Discovery, p. 44.

My Lads
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“In the vast majority of processes in which we are interested, the

point of equilibrium lies far over toward the side of dissolution. That

is to say, spontaneous dissolution [automatic self-destruct process]



is much more probable, and hence proceeds much more rapidly, than

spontaneous synthesis [accidental put-together process].

G. Wald, “The Origin of Life,” in the Physics and Chemistry of Life p.

17.
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In the world of biochemistry, automatic dissolution is always easier
than accidental once-in—a-thousands- lifetimes putting-together.

Regarding this massive obstacle to the initial formation of life, it is

“the most stubborn problem that confronts us”
(fbid.).
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The problem here is that, as soon as the chemical reaction that made
the amino acids occurred, the excess water would have had to
immediately be removed. Dehydration [condensation] reactions are

thermodynamically forbidden in the presence of excess water.
J. Keosian, the Origin of Life, p. 74.
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“Time is no help. Biomolecules outside a living system tend to

degrade with time, not build up. In most cases, a few days is all they

would last. Time decomposes complex systems. If a large ‘word’ (a



protein) or even a paragraph is generated by chance, time will operate
to degrade it. The more time you allow, the less chance there is that

fragmentary ‘sense’ will survive the chemical maelstrom of matter.”
Michael Pitman, Adam and Evolution (1984), p. 233.
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(1) Evolution operates only upward, never downward; gk—‘i Aady ehil)
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(2) Evolution operates irreversibly; i L 1iag) duusel 4 Jany ) ghall)
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(3) Evolution operates from smaller to bigger; 2SN ) e dady | ghall
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(5) Evolution only operates from less to more perfect; (1 hié Jary gl
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The /law of entropy:

That energy decay is also called “entropy,” 4éal J\as

All systems will tend toward the most mathematically probable state,

and eventually become totally random and disorganized
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Qualitative degeneration of energy



Everything runs down, wears out, and goes to pieces

(*R.R. Kindsay, “Physics: to What Extent is it Deterministic,”

American Scientist 56, p. 100).
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“It is a very broad and very general law, and because its applications

are so varied it may be stated in a great variety of ways.”

E.S. Greene, Principles of Physics (1962), p. 310.
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“l1. Classical Thermodynamics: The energy available for useful work

in a functioning system tends to decrease, even though the total

energy remains constant.
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“2. Statistical Thermodynamics: The organized complexity (order) of a
structured system tends to become disorganized and random

(disorder).
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“3. Informational Thermodynamics: The information conveyed by a

communicating system tends to become distorted and incomplete.”
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Henry Morris and Gary Parker, What is Creation Science? (1987) p.

199.
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“The second law of thermodynamics predicts that a system left to

itself will, in the course of time, go toward greater disorder.”

Harold Blum, Time’s Arrow and Evolution (1968), p. 201 [emphasis

ours].
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THE ENTROPY PROBLEM

The Second Law of Thermdynamics requires that all things gradually and ultimately decay, not im-
prove. The arrow is downward, not upward. Yet evolutionary theory requires an upward arrow, which
is scientifically impossible.

This one principle alone dooms all evolutionary theories, whether they be stellar, botanical, or
biological,—to oblivion,

THe CREATION MOPEL PERFECT ORVER

Time LINE

THE EVOLUTION MoDEL 0 O%PR
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“There is a general natural tendency of all observed systems to go

from order to disorder, reflecting dissipation of energy available for

future transformation—the law of increasing entropy.”



R.R. Kindsay, “Physics: to What Extent is it Deterministic,” in

American Scientist 56 (1968), p. 100.

“How difficult it is to maintain houses, and machinery, and our own
bodies in perfect working order; how easy to let them deteriorate. In
fact, all we have to do is nothing, and everything deteriorates,

collapses, breaks down, wears out, all by itself and that is what the

Second Law is all about.”
Isaac Asimov, Smithsonian Institute Journal, June 1970.
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“The Entropy Principle will preside as the ruling paradigm over the
next period of history. Albert Einstein said that it is the premier law of
all science; Sir Arthur Eddington referred to it as the supreme

metaphysical law of the entire universe.”



Jeremy Rifkin, Entropy: A New World View (1980), p. 6.
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outlaw theory = not natural = supernatural
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“To their credit, there are a few evolutionists (though apparently a

few) who recognize the critical nature of this problem [of the Second

Law] and who are trying to solve it.”

llya Prigogine, Gregoire Nicolis & Agnes Babloyants,
“Thermodynamics of Evolution,” Physics Today, Vol. 25, November
1972, pp. 23-28 [professor in the Faculty of Sciences at the
University Libre de Belgique and one of the world’s leading

thermodynamicists].
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“If your theory is found to be against the second law of
thermodynamics, | can give you no hope; there is nothing for it [your

theory] but to collapse in deepest humiliation.”

Arthur S. Eddington, The Nature of the Physical World (1930), p. 74.
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“[A law] is more impressive the greater is the simplicity of its
premises, the more different are the kinds of things it relates, and the
more extended its range of applicability. Therefore, the deep
impression which classical thermodynamics made on me. It is the
only physical theory of universal content which | am convinced, that
within the framework of applicability of its basic concepts will never

be overthrown.”

Albert Einstein, quoted in *M.J. Klein, “Thermodynamics in
Einstein’s Universe,” in Science, 157 (1967), p. 509; also in *Isaac

Asimov’s Book of Science and Nature Quotations, p. 76.
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“The second law of thermodynamics not only is a principle of wide
reaching scope and application, but also is one which has never
failed to satisfy the severest test of experiment. The numerous
quantitative relations derived from this law have been subjected to
more and more accurate experimental investigation without the

detection of the slightest inaccuracy.”

G.N. Lewis and *M. Randall, Thermodynamics (1961), p. 87.

“There is thus no justification for the view, often glibly repeated, that
the Second Law of Thermodynamics is only statistically true, in the
sense that microscopic violations repeatedly occur, but never
violations of any serious magnitude. On the contrary, no evidence
has ever been presented that the Second Law breaks down under any

circumstances.”



A.B. Pippard, Elements of Chemical Thermodynamics for Advanced

Students of Physics (1966), p. 100.
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“The greatest puzzle is where all the order in the universe came from
originally. How did the cosmos get wound up, if the second law of
thermodynamics predicts asymmetric unwinding towards disorder?”

* Paul C.W. Davies (1979).
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Purines = adenine and guanine

Pyrimidines =thymine (or, in RNA, uracil) and cytosine
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Oro, J. (1961). 'Mechanism of synthesis of adenine from hydrogen

cyanide under possible primitive Earth conditions'. Nature 191

(4794): 1193-4.
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Menor-Salvan, C; Ruiz-Bermejo, DM; Guzman, Ml; Osuna-Esteban,
S; Veintemillas-Verdaguer, S (2007). 'Synthesis of pyrimidines and
triazines in ice: implications for the prebiotic chemistry of

nucleobases'. Chemistry 15 (17): 4411-8.
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From the Department of Chemistry, University of Houston, Houston,
Texas, USA Archives of Biochemistry and Biophysics (Impact Factor:

3.37). 09/1961; 94:217-27.
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A major challenge to invoking cyanide polymerization for purine
synthesis however is the availability of HCN itself. While HCN forms

readily in the gas phase

Matthews, C. N. (1991). Dark matter in the solar system: Hydrogen
cyanide polymers. Origins of Life and Evolution of Biospheres, 21(5):

421-434.

Minard, R. D., Hatcher, P. G., Gourley, R. C., and Matthews, C. N.

(1998). Structural investigations of hydrogen cyanide polymers: new



insights using TMAH thermochemolysis/GC-MS. Origins of Life and
Evolution of the Biosphere: The Journal of the International Society

for the Study of the Origin of Life, 28(4-6): 461-473.
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Holm, N. G., and Neubeck, A. (2009). Reduction of nitrogen
compounds in oceanic basement and its implications for HCN
formation and abiotic organic synthesis. Geochemical Transactions,

10: 9.
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Basile, B; Lazcano, A; Or6, J (1984). 'Prebiotic syntheses of purines

and pyrimidines'. Adv Space Res 4 (12): 125-31
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R. Dickerson, “Chemical Evolution and the Origin of Life,” in

Scientific American, p. 70
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Research by Stanley Miller and colleagues suggested that while
adenine and guanine require freezing conditions for synthesis,

cytosine and uracil may require boiling temperatures

Robertson, Michael P.; Miller, Stanley L. (1995). "An efficient prebiotic

synthesis of cytosine and uracil’. Nature 375 (6534): 772—4.
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Origins of Life and Evolution of Biospheres 38 (105-115): 105.

Cleaves, H. James; Chalmers, John H.; Lazcano, Antonia; Miller,

Stanley L.; Bada, Jeffrey L. (2008). Retrieved 2014-02-23.



Chyba, Christopher F. (2005). 'Rethinking Earth's Early Atmosphere'.

Science 308 (5724): 962-963.
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Barton, Nicholas H.; Briggs, Derek E. G.; Eisen, Jonathan A.;
Goldstein, David B.; Patel, Nipam H. (2007). Evolution. Cold Spring

Harbor Laboratory Press. pp. 93-95.
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A 100 percent exact fit is required. But chemists seem unable to
produce much in the way of synthesized polynucleotides, and they
are totally unable to make them in predetermined sizes and shapes

(*D. Watts, “Chemistry and the Origin of Life,” in Life on Earth, Vol.

4, p.- 21).
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Non-random pattern” would demonstrate intelligent



C. Ponnamperuma, the Origins of Life, p. 195
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A message with high information content would be “an
unambiguously artificial [intelligently produced] interstellar message”

(*Carl Sagan, Cosmos, 1980, p. 314).
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“To involve purpose is in the eyes of biologists the ultimate scientific
sin . . . The revulsion which biologists feel to the thought that
purpose might have a place in the structure of biology is therefore
revulsion to the concept that biology might have a connection to an

intelligence higher than our own.”



Fred Hoyle and *Chandra Wickramasinghe, Evolution from Space

(1981), p. 32.
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“The RNA world hypothesis 1s
extremely unlikely™

-Dr. Charles Carter

Biochenmusts Resurrect ‘Molecular Fossils': Findings
Challenge Assumptions About Ongins of Life

http://www.sciencedaily.com/releases

2013/09/130913185848.htm

S ol @) claag 0y saabusa 4 gl Jaa () ad Lalia Jla pdf slalall (any Ll
O9%) shug Adrally sl dg<a dia paativ i) Gudlas laa Jush (1) Jaal) 12
(ouigea

pangl GlSal) 138 &5 ol 4d) o Lialy grailiay Bhal 43 (ALgS Jan A cad ol Lad

Adrall Jary (383 JigaasS dla 0o Gaiad) Gudlas i Jush (45



“And once again the atheistic
maternialistic spin 1s that we keep finding
the 'building blocks of life' (even when
they are not there) and despite the lack
and any viable chemical pathway to
proteins or nucleic acids the rest 1s just a
matter of time. This makes as much
sense as me going to the local hardware
store and because [ find a loose

assortment of nuts and bolts 1n one of
the aisles predicting that given enough

time and enough random interactions
between these components, we will be
launching a spaceship to Mars from
where I live. In fact, just last week |
found electrical components in another
aisle. Given enough time they could
self-assemble into computers for the
spaceship! Just keep the faith!™

http://www.evolutionnews.org/2013/09/
desperate for g076741.html
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Orgel, Leslie (2000). 'A Simpler Nucleic Acid'. Science 290 (5495):

1306-7.

Gl Jauydl) S A AL 50 58

) S o) ouaSad (0 (ST 0208 S
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The words in all the books ever published. 102°
Sand grains on all shores 1022
Observed stars 1022
Water drops in all the oceans 10%°
Candle power of the sun 3 x 1027
The diameter of the universe by inches is 102%°

Hydrogen atoms in the universe 1078



Subatomic particles: electrons, protons, neutrons in the universe

1080

It is said that any number larger than 2 x 103° cannot occur in

nature.
The Evolution Cruncher
bl B Gans ¥ a 1030%1 (e (B Aullaia) (gld
0 Aullaialy Eigaal) Jiatua pias g 1050 :1 o JB) Adlaia) o) (o) sluaal) ale g
Gigaal) Gayidall Guly Jiludal) lla & G5

“Mathematicians agree that any requisite number beyond 103°has,
statistically, a zero probability of occurrence (and even that gives it

the ‘benefit of the doubt’).
l.L. Cohen
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Frank Salisbury, “Doubts about the Modern Synthetic Theory of

Evolution,” American Biology Teacher, pp. 336-338
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“Further, there is no chance (less than 1/101999) to see this

mechanism (this single changed characteristic in the DNA) appear

spontaneously and, if it did, even less [chance] for it to remain!

M.P. Schutzenberger, Mathematical Challenges to the Neo-Darwinian
Interpretation of Evolution pp. 73-75 (an address given at the Wistar

Institute of Anatomy and Biology Symposium).
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“We believe that there is a considerable gap in the neo—Darwinian

theory of evolution, and we believe this gap to be of such a nature

that it cannot be bridged within the current conception of biology.”
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There is a one in 1/101°%° chance that just one mutation could be
beneficial and improve DNA. Now 1/101%90 is one with a thousand

zeros after it!
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“This means 1/1089190 DNA molecules, on the average, must form to
provide the one chance of forming the specific DNA sequence
necessary to code the 124 proteins. 108°1°°DNAs would weigh
1089147times more than the earth, and would certainly be sufficient to

fill the universe many times over. Surely 1089147 times the weight of



the earth in DNAs is a stupendous amount and emphasizes how
remote the chance is to form the one DNA molecule. A quantity of

DNA this colossal could never have formed.”

R.L. Wysong, The Creation— Evolution Controversy, p. 115.
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Francis Crick, Life ltself (1981), p. 153. [*Crick received a Nobel

Prize for discovering the structure of DNA.]
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(b) Nucleosome structure
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Chromosome in its condensed form
(the form it’s in during cell division)
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“Time is no help. Biomolecules outside a living system tend to
degrade with time, not build up. In most cases, a few days is all they
would last. Time decomposes complex systems. If a large ‘word’ (a
protein) or even a paragraph is generated by chance, time will operate
to degrade it. The more time you allow, the less chance there is that

fragmentary ‘sense’ will survive the chemical maelstrom of matter.”

Michael Pitman, Adam and Evolution (1984), p. 233.
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“However, conventional Darwinian theory rationalizes most
adaptations by assuming that sufficient time has transpired during
evolution for natural selection to provide us with all the biological

adaptations we see on earth today, but in reality the adaptive process



must by necessity occur rather quickly (in one or at the most two

breeding generations).”

E. Steele, Somatic Selection and Adaptive Evolution (2nd ed. 1981),

p. 3.
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“So the simultaneous formation of two or more molecules of any

given enzyme purely by chance is fantastically improbable.”

W. Thorpe, “Reductionism in Biology,” in Studies in the Philosophy

of Biology (1974), p. 117.
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Fred Hoyle wrote in New Scientist
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G.R. Taylor, Great Evolution Mystery pp. 165-166
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“Mathematicians agree that any requisite number beyond 103° has,
statistically, a zero probability of occurrence(and even that gives it
the ‘benefit of the doubt’).Any species known to us, including ‘the
smallest single cell bacteria,” have enormously larger numbers of
nucleotides than 100 or 1000. In fact, single cell bacteria display
about 3,000,000 nucleotides, aligned in a very specific sequence.
This means, that there is no mathematical probability whatever for
any known species to have been the product of a random
occurrence—random mutations (to use the evolutionist’s favorite

expression).”

I.L. Cohen, Darwin was Wrong p. 205.
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The emergence of the gene—protein link, an absolutely vital stage on

the way up from lifeless atoms to ourselves, is still shrouded in

almost complete mystery.”

A. Scoftt, “Update on Genesis,” in New Scientist, p.30.
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DNA, like other languages, cannot be tinkered with by random
variational changes; if that is done, the result will always be

confusion
Wy 13gh gb Ailgdie il Jani ¥ 4ad gl o) Liad g

“No currently existing formal language can tolerate random changes
in the symbol sequences which express its sentences. Meaning is

invariably destroyed.”

M. Eden, “Inadequacies of Neo—Darwinian Evolution as a Scientific

Theory,” in op. cit., p. 11.
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Type Size Large subunit (rRNAs) Small subunit (rRNA)
prokaryotic| 70S |50S (5S © 120 nt, 235 : 2906 nt) 30S (165 © 1542 nt)
eukaryotic |80S |60S (55 : 121 nt,["5.85 : 156 nt,'? 285 : 5070 nit™!)| 405 (185 : 1869 ntl*))
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“Did the code and the means of translating it appear simultaneously
in evolution? It seems almost incredible that any such coincidences
could have occurred, given the extraordinary complexities of both
sides and the requirement that they be coordinated accurately for
survival. By a pre-Darwinian (or a skeptic of evolution after Darwin)
this puzzle surely would have been interpreted as the most powerful

sort of evidence for special creation.”

C. Haskins, “Advances and Challenges in Science” in American

Scientist 59 pp. 298.
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Sort ascending

Alanine

Cysteine

Aspartic acid
Glutamic acid

Phenylalanine

Glycine
Histidine
Isoleucine

Lysine
Leucine

Methionine

Asparagine

Pyrrolysine
Proline

Glutamine

Arginine

Serine

Threonine

Selenocysteine

Valine
Tryptophan

Tyrosine
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short 2 Abbrev.

Ala
Cys
Asp
Glu
Fhe
Gly
His
lle

Lys
Leu

et
Asn
Fyl
Pro
5ln

Arg

Ser

Thr
Sec
Val
Trp
Tyr

Term

Codon(s)

GCU, GCC, GCA, GCG
LG, UGC

GAU, GAC

GAA, GAG

LU, LU

GGU, GGC, GGA, GGG
CAU, CAC

AUU, AUC, AUA

ALA AAG

UUA, UUG, CUU, CUC, CUA,
CUG

AUG

AAU, AAC

LAG*

CCU, CCC, CCA, CCG
CAA, CAG

CGU, CGC, CGA, CGG, AGA,
AGG

UCU, UCC, UCA, UCG, AGU,
AGC

ACU, ACC, ACA, ACG
UGA™

GUU, GUC, GUA, GUG
UGG

UAU, UAC

UAA, UAG, UGATT
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“The code is meaningless unless translated. The modern cell’s
translation machinery consists of at least fifty macromolecular
components which are themselves encoded in DNA [!]; the code
cannot be translated otherwise than by products of translation. It is

the modern expression of omne vivum ex ovo [‘every living thing



comes from an egg’]. When and how did this circle become closed? It

is exceedingly difficult to imagine.”

J, Monod, Chance and Necessity p. 143.
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“The information content of amino acid sequences cannot increase

until a genetic code with an adapter function has appeared. Nothing
which even vaguely resembles a code exists in the physio—chemical
world. One must conclude that no valid scientific explanation of the

origin of life exists at present.”



H. Yockey, “Self Organization Origin of Life Scenarios and Information

Theory,” in Journal of Theoretical Biology 91 p. 13.
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“Cells and organisms are also informed [intelligently designed and
operated] life—support systems. The basic component of any
informed system is its plan. Here, argues the creationist, an
impenetrable circle excludes the evolutionist. Any attempt to form a
model or theory of the evolution of the genetic code is futile because
that code is without function unless, and until, it is translated, /.e.,

unless it leads to the synthesis of proteins. But the machinery by



which the cell translates the code consists of about seventy

components which are themselves the product of the code.”

Michael Pitman, Adam and Evolution (1984), p. 147 [emphasis his].
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“However it gradually emerged that most characters, even simple
ones, are regulated by many genes: for instance, fourteen genes
affect eye color in Drosophila. (Not only that. The mutation, which
suppresses ‘purple eye’, enhances ‘hairy wing,’ for instance. The
mechanism is not understood.) Worse still, a single gene may
influence several different characters. This was particularly bad news

for the selectionists, of course. . In 1966 Henry Harris of London



University demonstrated, to everyone’s surprise, that as much as 30
per cent of all characters are polymorphic [that is, each character
controlled several different factors instead of merely one]. It seemed

unbelievable, but his work was soon confirmed by Richard
Lewontin and others.”

G.R. Taylor, Great Evolution Mystery pp. 165-166.
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Scientists discover double meaning in
genetic code

Stephanie Seiler, UW News
http://www.washington.edu/news/2013/12/12/
scientists-discover-double-meaning-in-genetic-
code/
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Report from the ENCODE project,
open source

www. Nature.com/encode
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Genome Uses Two Languages
Simultaneously; Try That Yourself
Sometime, Why Don't You

David Klinghoffer, Evolution News & Views
http://www.evolutionnews.org/2013/12/
genome_composes080111.html

David Klinghoffer put it in
Evolution

O i Baaly cigan (giSa daly QUS O aa JaAT ) 138 LS muagil A JUa
iy GRS Ak illy Agulay) FaV G Hmad Baly g pkihh Ak s
08 Sty ol Cig ATl usia IS Hha ) Ay Bk cllaglen Bl B et AL
B89 ke e aad Baalsl) Alealld aldy e sl Sl b ) o8 i ¥ ddea

LA a8 il Sk Aaglaag Fna e Ly apl) B



CSly gl udl 8 uidida (AR (ilaglea (8 gl Al SV 8 Ll Ll audaily
) -algll O 9ag<ll (B bagagall (pialinal) (uiagleal) agls SigaaSl) o) B Lidadl) Liad
cigay 4 gigal) Saalel dlaal) kil (pilida Gl (palida Cuine aghy (3l Gaddl

LS 7 ga5al) agdll A Bjadall A Ll s Aagazall LUSN (A (pul widaillh . uiall 5aalg

Saalgll

Jia AsSY) (e AL dsaS 8 cilaglaal) (o cuty oS Ao ggiag ) O (ool Japd Jaaa 138
O g cilS Claglaa Ao (g9a Baaly o lae Aol 3L daly galiny (53 Sigasasl)
Cra Cis Liaa oS! (Al aaa (B 13gh oy lase dala 3L agia IS (uaalin b g
Ot Aaluall (uli A gabipd) (i (8 Cpaaling 4d QIS malipl) (gl A3 . cilaglaall

O U e DS Jaal 13 L ASlaglaa (e i o) Y galinnd) S ABN malipll Juas La

A

3

b Al O LAl 383 A5 (g Aaglg Apmdpll) i ¥ (Galad) oLk QS JA5 )

AR (s (g daglg Aalady) G Y usd oL Liady 2l dia
aalg galipn ady cpaalipn A Uad oy safgl) cijal) B Uadl) of U 2 JiS

e 5,96 Ol ghtl) e Y ABle ) Amadal) Aufjgdal) Cisal) of Fa Lad 13
ale & Alaiay) aa (oanty abluall 13 sy cuiiy cpaalin e Cig all i

NS cldlaiay) 4l slaal)



Gaad Bpall B aalgdasn it il ogh cilally gl Lad e Ayl (il
ek

gealisal) 2w Vg 2ay Lah ABLY) el ¥ O Al o Guaaling (ppShy o gl i
L) Sl JsY)

Osialy (il (e glaall agdo CiiSh Jle 8 Shal sa S el s o) S Laad
oukly Gl o daa e el Sagaa dlea Chadl g fBaaly Alaa B (pAliaa
LOl) (A Cpaaa Guine Clual () g oS1 Gig Al

bl Gudigal) Cga ¥ sa Alble yal) Audlgdal) Cidalls Gias 138 ) anaaf JI8 g Adudal
- 3hilally A alad) gy 98 i R 08 L galind) 13 aaa (o3

A8 La Jgiaion eV3A Sdian du|gie JMZ&WMJA@\Q\‘..SJJ\Q\ lglgds 288

sty
1:14 jaaliad) jiu
.«:\Jl Cuady Mﬁ ga Z}A\AJ\ B[t
g (sl S asal) Aad) 094 b daa degana ud 4 ) @A) S o) () ash A
S iy LUalle ) (Al pdalss 2 glad) 13 JS a8y (g2 LLAT (348 AdaSag Jaks 13la

cSfglacd) cigsla & Al Gkl 2 Uaghal o)8 saua Ul adg dliaa W el


http://st-takla.org/Bibles/BibleSearch/showChapter.php?book=22&chapter=14&q=%D9%82%D8%A7%D9%84+%D8%A7%D9%84%D8%AC%D8%A7%D9%87%D9%84+%D9%84%D8%A7+

RIS 388 43l ) sal) Cilaglaal diagl) (Ssiaall g8 038 s Y 2B A0 J gl o) adaiad U

algll 098 Cilasleal (SA) b gluaa 55 Jullical) b

Gl L) &aas gﬂ\ oSt Al ) g slad) mauay 4l o) ) AU o) sag A sl

(Adil) Cigaly 4l o gl alhy pUadY) o3a prasal ol )



Damagecli nuclectide

L LB L B
l L A, p@lymeraael

DA ligase
T EEEEEEE T
LG R R R

A O G b il eldl (o Gaadl b el O) ) o Jais ¥ st Srall alll) )igh

gasia

sUaY) el 5ul€igaiy) (Il



(sniffing sounds) Now endonuclease runs
down the DNA, looking for an error:
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Fu, et al, Nature, January 10, 2013
http.//www.nature.com/nature/journal/
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Genetic Entropy
The decay in the human genome due to multiple slightly deleterious

mutations each generation is consistent with an origin several

thousand years ago.
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Sanford, J., Genetic entropy and the mystery of the genome, lvan
Press, 2005; and the interview with the author in Creation
30(4)img:45—47, September 2008. This has been confirmed by realistic
modelling of population genetics, which shows that genomes are
young, in the order of thousands of years. See Sanford, J.,

Baumgardner, J., Brewer, W., Gibson, P. and Remine, W., Mendel's



Accountant: A biologically realistic forward-time population genetics

program, SCPE 8(2):147-165, 2007.
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Genetic Entropy and the Mystery of the Genome
Is man presently degenerating genetically? It would seem so,

according the papers by Muller, Neal, Kondrashov, Nachman/Crowell,
Walker/Keightley, Crow, Lynch ef al., Howell, Loewe and also myself
(in press). The most definitive findings were published in 2010 in the
Proceedings of the National Academy of Science by Lynch. That
paper indicates human fitness is declining at 3—5% per generation. |
personally feel the average mutational effect on fitness is much more
subtle than Lynch does—so | think the rate of human degeneration is
much slower than he suggests—but we at least agree that fitness is

going down, not up.



Virtually all the human geneticists he knows agree that man is

degenerating genetically
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Lynch, M., Rate, molecular spectrum, and consequences of human

mutation, Proceedings of the National Academy of Sciences

107(3):961-968, 2010.
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“Contamination of the genome by
very slightly deleterious mutations:
why have we not died

100 times over?”

hitp:'www.nebinlm.onth. gov pubmed 7475094
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Kondrashov, A., Contamination of the genome by very slightly
deleterious mutations: why have we not died 100 times over? Journal

of Theoretical Biology 175(4):583-594.
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Courtesy of Brock Lee,
YoungEarthCreation.org
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Recent paper in a 2010 issue of Science attempted a direct
measurement of the mutation rate by comparing the complete genome
sequences of two offspring and their parents. They estimate that each
offspring had only 70 new mutations for an overall mutation rate of
around 1.1 x 10”*-8 per site per generation (Roach et al. 2010 :).
Another paper published in a 2010 issue of PNAS suggested an
overall autosomal mutation rate of 1.481 x 10*-8 base substitutions

per site per generation — or approximately 89 new mutations per



person per generation (Lynch, 2009 :). Unfortunately for men, a 2009
pedigree—based estimate derived from high-throughput sequencing of
Y chromosomes (~58 million bp) separated by 13 generations (Xue et
al. 2009:) yielded a much higher base-substitutional mutation rate
estimate of 3.0 x 10*—8 base substitution rate for the Y-chromosome
(~ 1.74 mutations per person, per Y-chromosome alone, per
generation — comparable to a rate of ~18(0 autosomal mutations per

person per generation).

For purposes of discussion, let us assume, then, an average per

person, per generation, mutation rate of 70.
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Dr. Crow

We are inferior to caveman

Dr. Kondrashov

No human geneticist doutts man is degenerating

Dr. Lynch

Even assuming a lower mutation rate, we are degenerating at 1% or

higher per generation.
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Michael Lynch
(PNAS 107:961-968)

In next few centuries -

“significant incapacitation at
morphological, physiological,
and neurobiological levels”.

H.T. Band,

Thus, mutational defects are accumulating, even though some are
only on recessive genes. Calculations, based on genetic load,
indicate that life forms could not have continued more than several

thousand years
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Carter, R. and Sanford, J., A new look at an old virus: patterns of
mutation accumulation in the human H1N1 influenza virus since

1918, Theoretical Biology and Medical Modelling 9(42):1-19, 2012.
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Genetic entropy (GE) is eroding the genomes of all living organisms
because mutations are inherited from one generation to the next.
Many people wonder why, if GE is real, are bacteria still alive today?

There are multiple reasons for this, including the fact that their



genomes are simpler, they have high population sizes and short
generation times, and they have lower overall mutation rates. This
combination makes them the most resistant to extinction. Of all the
forms of life on Earth, bacteria are the best candidates for surviving
the effects of GE over the long term. This does not mean they can do

so forever, but it explains why they are still around today.

Carter, R., Genetic entropy and simple organisms: If genetic entropy

is true, why do bacteria still exist? 25 October 2012.

C.f., Sniegowski, P.D., Gerrish, P.J., Lenski, R.E., Evolution of high
mutation rates in experimental populations of E. coli, Nature 387:703—-

704.
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The mutation rate in £. coli has been estimated to be about 1 in 1071°,

or one mutation for every 10 billion letters copied.

Tago, Y., Imai, M., lhara, M., Atofuji, H., Nagata, Y., and Yamamoto,
K., Escherichia coli mutator Delta polA is defective in base mismatch
correction: The nature of in vivo DNA replication errors, Journal of

Molecular Biology 351:299-308, 2005.
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“No satisfactory synthesis of fatty acids is at present available. The
action of electric discharges on methane and water gives good yields
of acetic and propionic acids, but only small yields of the higher fatty
acids. Furthermore, the small quantities of higher fatty acids that are

found are highly branched.”

S. Miller, and L. Orgel, The Origins of Life on the Earth p. 98.
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Monnard, P.—-A. and D.W. Deamer. 2003. Preparation of vesicles from

AAw

nonphospholipid amphiphiles. Methods Enzymol. 372:133a"8A+151.
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A central question in evolution is how simple protocells first arose

and began the competitive process that drove the evolution of life.



National Science Foundation (2013). 'Exploring Life's Origins —

Protocells'. Retrieved 2014-03-18.
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Chen, Irene A.; Walde, Peter (July 2010). 'From Self-Assembled

Vesicles to Protocells' (PDF). Cold Spring Harb Perspect Biol. 2 (7.)
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Monnard P-A. and D.W. Deamer. 2002. Membrane self-assembly

processes: steps toward the first cellular life.
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Ourisson. G. and Y. Nakatani. 1999. Origins of cellular life: molecular

foundations and new approaches.
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Deamer, D.W. 1985. Boundary structures are formed by organic

components of the Murchison carbonaceous chondrite. Nature

317:792a°$A+794



Deamer, D.W. and R.M. Pashley. 1989. Amphiphilic components of
the Murchinson carbonaceous chondrite: surface properties and
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membrane formation. Orig. Life Evol. Biosph. 19:21a"$A+38.
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Cronin, J.R. 1998. Clues from the origin of the solar system:
meteorites. In: Andre, B. (ed.), The molecular origin of life:
assembling pieces of the puzz/e. Cambridge University Press,

Cambridge, UK, pp. 119a°8A+146.
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Deamer, D.W. 1997. The first living systems: a bioenergetic

perspective. Microbiol. Mol. Biol. Rev. 61(2):2395“§Ai 261.
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Apel, C.L., D.W. Deamer and M.N. Mautner. 2002. Self-assembled
vesicles of monocarboxylic acids and alcohols: conditions for stability
and for the encapsulation of biopolymers. Biochim. Biophys. Acta

1559:1a"8A+9.
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Trevors, J.T. 2003. Possible origin of a membrane in the subsurface

of the Earth. Cell Biol. Int. 27:451a"$A+457.
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Early life on Earth, Nobel Symposium, No. 84. Columbia University
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Adenosine triphosphate ATP

Adenosine triphosphate WJHE
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Adenosine diphosphate ADP
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The conversion H ED MH

of ATP to ADP as pras

llustrated yields Adenosine N""ﬁDH“G N
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H

of ATP This is the il ik Hlllj. p: F

energy source for a 0 o b
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A key site of ATP synthesis is the mitochondria.
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Here we see ATP synthase, along with other complexes, embedded in

the inner membrane of the mitochondria.
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Notice the proton gradient formed by the high concentration of

hydrogen ions above the inner membrane and the lower concentration

below the membrane.
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ADP and Pi are now visible. These molecules are the substrates for

ATP synthesis.
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A hydrogen ion, or proton, enters the ATP synthase complex.
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The upper part of the ATP synthase complex rotates as each new

proton enters the complex.
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After the upper portion of the complex has rotated three times, ADP

and Pi are combined by the lower portion of the complex to form ATP.



The top of the ATP synthase
complex rotates in small
increments as protons pass

rotations are required to
produce one ATP molecule.

While the other complexes in
the electron transport chain
maintain the hydrogen ion, or
proton, gradient, ATP synthase

uses the gradient to synthesize - ‘

ATP from ADP and Pi.

https://www.youtube.com/watch?v=3y1dO4nNaKY
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https://www.youtube.com/watch?v=3y1dO4nNaKY
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“As long as the laws of
thermodynamics are operative,
not even one biopolymer will form
spontaneously without a pre-
existing machine.”

A.C. Mcintosh,

Information and entropy - top-down or
bottom-up development in living systems?
Int. J. of Design & Nature and
-codynamics. Vol. 4, No. 4 (2009)
351-385
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“A machine is a device for
capturing energy from its
surroundings such that it will be
able to constrain such energy to do
work.”

A.C. Mcintosh,

Information and ¢ntropy - top-down or
bottom-up development in living systems?
Int. J. of Design & Nature and
Ecodynamics. Vol. 4, No. 4 (2009)
351-385
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-Intelligence

-Machines
-Energy
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“Moreover, intelligence precedes
both machines and information
systems, and wherever information
interacts with the physical world,
there i1s a measurable

thermodynamic effect.”
A.C. Mclntosh,

Information and entropy - top-down or
bottom-up development in living systems?
Int. J. of Design & Nature and
Ecodynamics. Vol. 4, No. 4 (2009)
351-385

AT 13 mid clasles o (gging 1S3 ) g LaaY) 255 AUl )igh



INTELLIGENCE

Information ﬂ

1 )
\‘ll ]

directed
thermodynamics

CBIAY 4 gag

) oSl o) g (GBI ATY) 9 ssri L o)) lee s cp S Y GIAY AIY) 1A ciedt

B Al (o) Lad dine AAL Bl Jaay ) 3 Cun Ay gudanl) Auad) LCalial) b aSay
A gl O Bl Alg LA (4 AuSaaliod S (g ) hda Ol (sl als o) (e
pld Ladic 9a i gnsall Eomn Gl 09ga 8 g el R Ol (Asal) aks ) 4o (el
OIS Aggdig al) AN day oded ands O (Ao )8l Al oIS ULl ¢lad Lie jalal) odua
(lsa¥) (ha alh Adly GIAY ga Adf Balged il B Cigall Jsld Gl o

Gluah A3Y ale Adl saliie) Chuay ¥ oSly S Lad a ga GIA AN 39ag el Y e

alel) ada U



Gouan) ol duca @ gUad] (lany

Aalida Ll e bl A olad) guiags Al 48 jdtal) ABRY) Gaars cupdal il 14
G5l Tyl

DNA

dgle (o) Joki 138 adyg GRS JignaS duand Laa JignaS alic] 8 39S () (1 alic] o
Ssmash Ao o o) Jaatusall o A o) . GIA Jab e g Abrialls g8 Al
Aipdal) dbaalls (oS Ad) pals) Lgw 205 Cilaghia (adAd Cighaly galig 2sS) (e 4u L

(SRe oled) Ad) yigaaall) £ 58 2igS O i) CAliAy Y adie)
ESlaga 4 Al ) g} 0 %98 o Iolgh ¢ gty piad kil Lujli laa) Jgla

g Y Gl clia aiia GlS Lad Wy A) (gt 43) @y Laa Junk DNA



T 458 4) Ay gl (o) Al Jua al gd A agia uisl) (O (RAIS) Cadl) aa (Sl
&Mojsgo\dmmj.atgg\g“fm\ Goiall cacw Lo ghg JAl agS B aSalyy
Aagi Gl i Gara (s b pSaT cilia (S1y dba (8 s G (8 plSE Y (a8
i aiualig ol 4yl ¢ (oAl B Aagii aBga () ) (g ieal B L cilaaiiY)

Ol

Gl Gl L) SEr OIS ) Ay

(b aSaill gl Wkl (& ead (3A) (Slg ddaga @) o aly liad) el 4 Ji gl

(A alia

0

4l o) g3 oo S o Clbia (o il Jadh dBuyg lSh igi€a Al (O (83 (8 Al Y Ligh
slSL Ay giga g A3yal) (GAY) clial) B aSall] B seled clia ¢ JA) Giligiun 4

AR 6lS) o agdn sAy . g Laa i

o ddall g pamall cpall B aSat M) cpall o) ddall ¢ gual) cpall Yol g Lagald

thadh 4, glhaal) ddual) 08 mall Guad) 5608 ) cilaiY) dagy 53 Gl

soal) cpad) aag o ASY Slall Lulia 09 Y JAY) 090 Laaaa] gk o) Laaaaf agag

O saadll uglhaall cgl) (B Add) Cilasil) dagy GIU Gaag 4 aSaly (s 092 Aball (8



Cigad a Bl aSad (g g WY A saien o) LA iy Jars Y dball oo

4 youy 4

C8 el dag Olg Hale B aSatid ddal) Go ) (s G aSaTll G 33y 4l

A sllaal) dieal)

(Al aShg ekl cled) Lalad Candy 12a

|l|| |I
DA AU
44

Report from the ENCODE project,
open source

www.Nature.com/encode
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"Why We Need to Study the Brain's
Evolution in Order to Understand the
Modern Mind™

Ferris Jabr

hitp://blogs.scientificamerican.com/
brainwaves/2012/09/20/why-we-need-
to-study-thc-brains-cvolution-in-ordcr-
to-understand-the-modern-mind/
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Mitochondrial DNA (mtDNA) is not contained in the nucleus but is located in the cytoplasm of the cell,
and mtDNA Is passed on only along the maternal line without any mixing. All of the mtDNA in the
cells of a person’s body are copies of his or her mother's mtDNA, and all of the mother's mtDNA is a
copy of her mother's. Although a son receives his mtDNA from his mother, he does not pass it along

to his offspring as they receive only their mother's mtDNA.
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"lsolation and partial
charactensation ol DNA from the
bee Problebea dominicana
(Apidac:Hymenoptera) in 25-40

million year old amber”
Cano, et al.,
Med Sci Res 20; 249
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"DNA Sequence from
Cretaccous Penod Bone
Fragmenis”

Woodward, Weyand and Bunnell,
Science, New Series, Vol 266, No
SISE (Nov 18, 19M)
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“Amplification and sequencing
of DNA from a 120-135-million-
vear-old weevil”

Cano., et al., Nature
June 10, 1993
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“Bactena From
Paleozoic Salt Deposits™
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Annals of the New York Academy ol
Scwence. June 1963 P S A.A01)
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“Ihversity of Microorganisms
Isolated from Amber ™

Greenblatt, et ul., Microbial Ecology,
luly 1999 I8(1): SR-6R
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“Revival and dentification ol
bacterial spores in 25« 10 40-
million-year-old Dominican

ambser.”

Lano & B .l\‘.i. SCICnge.
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"In bacterial work it is obviously very
easy to get unwanted secondary
iInfection. To be sure that this
secondary effect would not spoil our
results, we used extraordinary

precautions. (1) We chose a small
research laboratory in which an
ultraviolet sterilization lamp was kept
burning for four days before the
experiment.
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No one entered this room during these
four days. (2) The two researchers
entered the laboratory in sterile
clothes and sterile rubber gloves after

thorough disinfection of their
hands and arms. (3) the table and
necesary tripods were covered with
sterile towels.
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(4) All necessary instruments,
glassware, and apparatus
were thoroughly sterilized. (5) The
research material, i.e., the piece of
salt under consideration, was
suspended on thin, sterilized wire
from the tripod. (6) This suspended
piece of salt was then flamed for one
minute with a hot bunsen flame.

(7) Immediately afterwards a glass
with a culture solution was brought
under the piece of salt, so that it was
suspended in the solution. (8) The
supporting wire was then cut and the
glass was closed after sterilizing the
rim and the stopper also with the
bunsen flame.




(9) The cultivation was carried out at
a temperature of 40C.
(10) As soon as the culture began to
grow, the elaboration to the pure
culture proceeded in the usual

bacteriological manner."

Bacteria From Paleozoic Salt Deposits
Heinz Dombrowski,
Annals of the New York Academy of
Science, June 1963, pg 453-460
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Lhe hall=lite of DNA in bone!
measuring decay Kinetics
in 158 dated fossils

Allentolt, et al, Proceedings of the
Royal Society B
Jot: 10 109K rspb 2012, 1745
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The half-life of DNA in bone: measuring decay kinetics in 158 dated
fossils

1. Morten E. Allentoft1,2,3,*,

2. Matthew Collins4,

3. David Harker4,

4. James Hailel,

5. Charlotte L. Oskaml,

6. Marie L. Hale2,

7. Paula F. Campos3,5,

8. Jose A. Samaniego3,

9. M. Thomas P. Gilbert],3,

10. Eske Willerslev3,

11. Guojie Zhang6,

12. R. Paul Scofield7,

13. Richard N. Holdaway2,8 and


http://rspb.royalsocietypublishing.org/search?author1=Morten+E.+Allentoft&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Morten+E.+Allentoft&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/content/early/2012/10/05/rspb.2012.1745#aff-2
http://rspb.royalsocietypublishing.org/content/early/2012/10/05/rspb.2012.1745#aff-3
http://rspb.royalsocietypublishing.org/content/early/2012/10/05/rspb.2012.1745#corresp-1
http://rspb.royalsocietypublishing.org/search?author1=Matthew+Collins&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Matthew+Collins&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=David+Harker&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=David+Harker&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=James+Haile&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=James+Haile&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Charlotte+L.+Oskam&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Charlotte+L.+Oskam&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Marie+L.+Hale&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Marie+L.+Hale&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Paula+F.+Campos&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Paula+F.+Campos&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/content/early/2012/10/05/rspb.2012.1745#aff-5
http://rspb.royalsocietypublishing.org/search?author1=Jose+A.+Samaniego&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Jose+A.+Samaniego&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=M.+Thomas+P.+Gilbert&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=M.+Thomas+P.+Gilbert&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/content/early/2012/10/05/rspb.2012.1745#aff-3
http://rspb.royalsocietypublishing.org/search?author1=Eske+Willerslev&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Eske+Willerslev&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Guojie+Zhang&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Guojie+Zhang&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=R.+Paul+Scofield&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=R.+Paul+Scofield&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Richard+N.+Holdaway&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Richard+N.+Holdaway&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/content/early/2012/10/05/rspb.2012.1745#aff-8

14. Michael Buncel,*

— '.',1“.,': zz 0

RSN
NS

_—

a

e o) fgaag ldall sl jae waad A adiall O g |ganiind s Jad JUEY) Gunly

L 8000 Y 600 ¢ peiall 580


http://rspb.royalsocietypublishing.org/search?author1=Michael+Bunce&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Michael+Bunce&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/content/early/2012/10/05/rspb.2012.1745#corresp-1

A 521 Lujdi spee il 4 ¢ gl o)) LEIS) a3 As gt cudludy 3,8 Cillagad sy
Halyg allial) L;AA:" O g pan A allinl) ¢ldyg allaty cyilsl) 3lag any 43 (2

Ao 521 e 31gSY) chal Bdiaa (< sl

2012 usisl 10 b anal) s b ,d Lo . daga astes o3a o aahas oIS aslis

nature Interentonal weekly journnl of scienes

Homea | Mews & Comment | Research | Carears & Jobs | Curent Issus | Archive | :

e o S S e A

DNA has a 521-year half-life

Genetic material can't be recovered from dinosaurs — but it lasts longer
than thought.

Matt Kaplan

10 Qctober 2012

By comparing the specimens' ages and degrees of DNA degradation,
the researchers calculated that DNA has a half-life of 521 years. That
means that after 521 years, half of the bonds between nucleotides in
the backbone of a sample would have broken; after another 521 years

half of the remaining bonds would have gone; and so on.
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Half-Life of DNA Revealed
Researchers measure how long it takes for DNA from bone to degrade, confirming that genetic
information from dinosaurs could not last to the present day.

By Dan Cossins | October 11, 2012
D 2 Comments 6 m ‘-_:—7‘3 Pinte 841 1 m Link this E Stumble [ Twest this

Few researchers ever believed that DNA could
survive long enough to make Jurassic Park a reality,
and yet there have been no reliable models for how
long the molecule takes to degrade. But 3 study
published this week (October 10) in the Proceedings
of the Royal Society B estimates that DNA from
bone has a half-life of 521 years: after that amount
of time, half of the nuclectide bonds that hold it
together are broken, and after another 521 years,
those bonds are cut in half 2gain, a2nd so on.
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Marers of Fact: Ancient DNAY
Dr. Theodore Siek.,
Creanon Matters, Mav/June 2010

ol 15, #3.

Creation Research Society
www. CreationRescarch.ore
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Discovery of Oldest DNA Scrambles Human Origins Picture

Scientists reveal the surprising genetic identity of early human

remains from roughly 400,000 years ago in Spain.
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Are Crows Smarter Than Children?

On the Hundredth Anniversary of thi
Start of World War I, Remembering
Part Animals Played

How World War | Helps Explain
Today's Middle East Bloodshed

At Crash Scene of Malaysia Airlines
Flight 17, Rebels Blame Ukraine

How to Feed Our Growing Pla




The bones were first thought to belong to European Neanderthals, but analysis showed they are
genetically closer to the Siberian Denisovans.

By Karl Gruber
for National Geographic

New tests on human bones hidden in a Spanish cave for

some 400,000 years set a new record for the oldest human

DNA sequence ever decoded—and may scramble the

scientific picture of our early relatives.

Analysis of the bones challenges conventional
thinking about the geographical spread of our
ancient cousins, the early human species called
Neanderthals and Denisovans. Until now, these
sister families of early humans were thought to
have resided in prehistoric Europe and Siberia,
respectively. (See also: "The New Age of
Exploration."”)
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Feed the World

National Geographic explores how we can feed the
growing population without overwhelming the planet
our food series

See blogs, stories, photos, and news »

The Innovators Project

Alan Guth: Waiting for the Big Bang

Three decades ago, the innovative physicist had a
eureka moment that explained the universe

See more innovators »

Latest News Video

L 6000 e SSY Eu o ) )



Shan e ekl Ao Juls 4 o) sall Gig )l aadied Sl oY Jaki e Ao 1y
Ga skl (A digpal) (i addiud A ) djalady) sl S O Jol (e dnd g2 aalg

daly il

GRlA aaly aaaa (Ao gl (Sl daly QIS e ekl Ao 2gA0 G Al () (sl g 2
JST 8RN () e (S8 () godaied LIS Jaad 13 LgBIA A cundly L Cigad) (udy
S Laly W Bagagall 4l Of () (e daiiall 4y guanl) afgall (i (o dpiiady lisY)
by Wgald Jsb Gludyld AT il galiad o) iy pl) (pudl gl 3gSY) (pud
LS Y1y clisig ) Gudiy gV Gudd dagy 13gdg Lgia oden Lgaliang Al clisig ) Gk

S sag pie (b AlSia Ugaly

9 B 3 o) podaiadd D) gaie sag Y OS1g Gl Cis) o) Al A ST 1 g

Lls8) O ) () Jaall cansli culiiy agheally Ledg s adiily Gual g sa Lgn Ang!



3 e oY lghaly Leally e iga W s 3 o aalaiad Y ol

ol it (5318 (3l Lgdg 2 g8 e Glgss gl Gl e Oalg e il ) audaiad 135
Lalad dalide g s 28] 4u Olgaad) o) clail) \S o8 JS) (of aaaiad () (ST g yall

e 3] o) adaid] Y Calida o b oSlg il (pul Ciati) CilS LY

LBIAN sag daly gh asmaall o) Ao gl 13 ) slé



Ansonl) L3Ny gacanl) kel

Laauly dsshall (4 G080 Y (Go98 daupdh Laaly dabal) (B O 9Sh Y Guig e O Le o) o
O¥ e gaaly ¥ 138 JSg dahal) (A O Y (R0 Ly danlal) B O9Sh Y Cjaagy S
Aagdal) b 005 Y LAY CE

Anso) 4041 E8L) Yaa U

L3 awaly Sy . LD auadting Ly guanll A)dl) o 4 A OIS i Blall of (ajiaall
a4y aludi¥) A oo L cipludg Aldiay LSy (598 dauyd g liay Libe LS 13
A1 A cligSa o (ggiad AN Jasnd) A ) ghatl) il s b e Jli L
159 L ol (g2 0piad o) Al g Al ) pobiiea Alda ale ja) Gulg Bagasa
el e (s Basase Lisle (o) (i) JB Y o AT (San 45 Bl Y s
S LIPS

LS gibaad) g Q850 o alsil Gl

Cyanobacteria
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By producing oxygen as a gas as a by—product of photosynthesis,
cyanobacteria are thought to have converted the early reducing

atmosphere into an oxidizing one, which dramatically changed the

composition of life forms on Earth

http://en.wikipedia.org/wiki/Cyanobacteria
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Capsule
Cell wall
Plasma membrane

Cytoplasm

Ribosomes
Plasmid
Pili

Bacterial Flagellum
Nucleoid (circular DNA)
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Bacterial cell walls are different from the cell walls of plants and
fungi, which are made of cellulose and chitin, respectively. The cell
wall of bacteria is also distinct from that of Archaea, which do not
contain peptidoglycan. The cell wall is essential to the survival of

many bacteria.

The antibiotic penicillin is able to kill bacteria by preventing the

cross—linking of peptidoglycan and this causes the cell wall to



weaken and lyse. The lysozyme enzyme can also damage bacterial

cell walls.
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“If it can be demonstrated that any
complex organ existed which could
not possibly have been formed by
numerous, successive, slight
modifications, my theory would
absolutely break down."

Charles Darwin, Origin of the Species
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b Cell movement

’> Rotation
A

Motors maintain fixed positions with respect to
the substratum and push the cell body forward
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Michael Behe defends Intelligent Design Theory

Post categories: Religion Comments

William Crawley | 10:26 UK time, Monday, 29 November 2010 K

On this week's Sunday Sequence, the
American biochemist Dr Michael Behe
explained why he believes Intelligent
Design Theory is a scientific proposition
rather than a religous belief. Behe
accepts much that is widely taught within
contemporary science -- including
common descent and a universe that is
billions of years old -- but argues that
Darwian explanations of human evolution
fail to make sense of the "irreducible
complexity" that can be seen in the
world.

I speak to him about that claim, and
about the scientists who say they can

give perfectly good evolutionary accounts
of the examples he raises, and we discuss
some of the evidence he gave in the 2005 Kitzmiller case in Dover, Pennsylvania, when
Judge John E. Jones found that Intelligent Design Theory was a religious claim rather than
science and ruled that it had no place in the state's science classrooms.

Judge Jones is also a committed Christian and was appointed to the federal bench by
George W Bush. I also talk to Michael Behe, was was in Belfast as part of a UK speaking
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“EVOLUTION IN(BROWNIAN)
SPACE
8 model for the ongin of the
bactenal Hagellum™

Nicholas Joseph Matzke

hip://wiww talkreason org
articles/ flagellum.cfm
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Medini D, Covacci, A, Donati, C (2006). "Protein homology network
families reveal step—wise diversification of type Ill and type IV

secretion systems'. PLoS Computational Biology 2: 1543-1551
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Gophna U, Ron EZ, Graur D (July 2003). "Bacterial type Ill secretion
systems are ancient and evolved by multiple horizontal-transfer

events'.
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There are three competing hypotheses:[22] first, that the flagellum
evolved first and the T3SS is derived from that structure, second, that

the T3SS evolved first and the flagellum is derived from it, and third,

that the two structures are derived from a common ancestor.

Saier, M (2004). "Evolution of bacterial type Il protein secretion

systems'. Trends in Microbiology 12 (3): 113-115.
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Architecture of a Nagellar apparatus in the
fast-swimming magnetotactic bacterium MO-|
Ruan. ¢t al. wayw pnas org/cev/dor/10.1073/pnas 1215274109
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Architecture of a Hagellar apparatus in the
fast-=swimming magnetotactic bacterium MoO-|
Ruan. ct al. warw pnas. org/cevdor/10.10753/pnas 1215274109
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The core mycoplasma genome is the
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The core mycoplasma genome is the
set of genes common to all 13
complete sequences
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Tn4001tet transposon mutagenesis

Functional gene

Transposonf\

— - -

Disrupted gene

J. Craig Venter
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The analysis suggests that 265 to 350 of the 480 protein—coding

genes of M. genitalium are essential under laboratory growth

conditions, including about 100 genes of unknown function.



Hutchison lii, C. A.; Peterson, SN; Gill, SR; Cline, RT; White, O;
Fraser, CM; Smith, HO; Venter, JC (1999). "Global Transposon

Mutagenesis and a Minimal Mycoplasma Genome'.

Science 10 December 1999: Vol. 286 no. 5447 pp. 2165-2169 DOI:

10.1126/science.286.5447.2165
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Essential genes of a minimal bacterium

Johnl. Glass, Nacyra Assad-Garcia, Nina Alperovich, Shibu Yooseph, Matthew R. Lewis,

Mahir Maruf, Clyde A. Hutchison lll, Hamilton O, Smith*, and J. Craig Venter
Synthetic Biology Group, J. Craig Venter Instdute, 9704 Medical Center Drive, Rockville, MD 20850

Conltribeded by Hamifton O Smuth, November 18, 2006
Mycoplasma genitalium has the smallest genome of any organism
that can be grown in pure culture. It has a minimal metabolism and
little genomic redundancy. Consequently, its genome is expected
to be a close approximation to the minimal set of genes needed to
sustain bacterial life. Using global transposon mutagenesis, we
isolated and characterized gene disruption mutants for 100 different
nonessential protein-coding genes. None of the 43 RNA-coding
genes were disrupted. Herein, we identify 382 of the 482 M.
genitalium protein-coding genes as essential, plus five sets of
disrupted genes that encode proteins with potentially redundant
essential functions, such as phosphate transport. Genes encoding
proteins of unknown function constitute 28% of the essential
protein-coding genes set, Disruption of some genes accelerated M.
genitalium growth.

J. Craig Venter
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Glass, John |.; Assad-Garcia, Nacyra; Alperovich, Nina; Yooseph,
Shibu; Lewis, Matthew R.; Maruf, Mahir; Hutchison, Clyde A.; Smith,
Hamilton O.; Venter, J. Craig (2006). 'Essential genes of a minimal
bacterium'. Proceedings of the National Academy of Sciences 103 (2)

2006: 425-30.
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Minimum genes concept
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Many M. genitalium enzymes, transporters & lipoproteins are non-essential
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Zhang, R.; Lin, Y. (2009). 'DEG 5.0, a database of essential genes in

both prokaryotes and eukaryotes'. Nucleic Acids Research 37

(Database issue):

aganyl adlag
Organism Essential Genes
Escherichia coli 1617
Haemophilus influenzae 642
Streptococcus pneumoniae 244
Mycoplasma genitalium 381
Vibrio cholerae 779

Staphylococcus aureus 653



Organism Essential Genes

Saccharomyces cerevisiae 1110
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'Birth of the digital bacteria’. New Scientist 215 (2875): 19. 2012-07-

28.
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Kowalski, Heather. 'First Self-Replicating Synthetic Bacterial Cell".
Press Release. Retrieved 17 December 2012.
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“l don’t know how long it is going to be before astronomers
generally recognize that the arrangement of not even one among the
many thousands of biopolymers [enzymes, proteins, hormones, etc.]
on which life depends could have been arrived at by natural
processes here on the earth. Astronomers will have a little difficulty in
understanding this because they will be assured by biologists that it
is not so; the biologists having been assured in their turn by others
that it is not so. The ‘others’ are a group of persons [the evolutionary

theoreticians] who believe, quite openly, in mathematical miracles.



Fred Hoyle, “The Big Bang in Astronomy,” in New Scientist,

November 19, 1981, pp. 521-527
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“The fundamental objection to all these [evolutionary] theories is that
they involve raising oneself by one’s own bootstraps. You cannot
make proteins without DNA, but you cannot make DNA without
enzymes, which are proteins. It is a chicken and egg situation. That a

suitable enzyme should have cropped up by chance, even in a long



period, is implausible, considering the complexity of such molecules.

And there cannot have been a long time [in which to do it].”

G.R. Taylor, Great Evolution Mystery (1983), p. 201.
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“Dixon [a leading enzymologist] confesses that he cannot see how
such a system could ever have originated spontaneously. The main
difficulty is that an enzyme system does not work at all until it is
complete, or nearly so. Another problem is the question of how

enzymes appear without pre—existing enzymes to make them.

‘The association between enzymes and life,” Dixon writes, ‘is so
intimate that the problem of the origin of life itself is largely that of

the origin of enzymes.’ ”

*Michael Pitman, Adam and Evolution (1984), pp. 144-145.
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“Any living thing possesses an enormous amount of ‘intelligence’.
Today, this ‘intelligence’ is called ‘information,’ but it is still the same
thing. This ‘intelligence’ is the sine qua non of life. If absent, no
living being is imaginable. Where does it come from? This is a
problem which concerns both biologists and philosophers, and, at

present, science seems incapable of solving it.”

*Pierre—Paul Grasse, Evolution of Living Organisms p. 3.
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“An honest man, armed with all the knowledge available to us now,
could only state that in some sense, the origin of life appears at the

moment to be almost a miracle.”

Francis Crick, Life Iltself, Its Origin and Nature (1981), p. 88 [co-

discoverer of the DNA molecule].
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“The present laws of physics are insufficient to describe the origin of

life. This opens the way to teleology, even, by implication, to creation

by an intelligent agent. . . . Life cannot have originated by chance,



only two rational alternatives remain. . . The first is that it did not

arise at all and that all we are studying is an illusion.”

S.W. Fox, The Origins of Prebiological Systems and Their Molecular

Matrices pp. 35-55.
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“All of us who study the origin of life find that the more we look into
it, the more we feel it is too complex to have evolved anywhere. We
all believe as an article of faith that life evolved from dead matter on
this planet. It is just that its complexity is so great, it is hard for us to

imagine that it did.”

Harold C. Urey, quoted in Christian Science Monitor, p. 4.
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“All the facile speculations and discussions published during the last
ten to fifteen years explaining the mode of origin of life have been
shown to be far too simpleminded and to bear very little weight. The

problem in fact seems as far from solution as it ever was.”

Francis Hitching, The Neck of the Giraffe p. 68.
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R. Dickerson, “Chemical Evolution and the Origin of Life,” in

Scientific American, p. 70
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Global transposon mutageneSIs of Mycoplasma genitalium
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Many M. genitalium enzymes, transporters & lipoproteins are non-essential
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Successful cloning of bacterial
genomes in yeast

Cloned the genomes of Mycoplasma
genitalium (0.6 Mb), Mycoplasma
pneumoniae (0.8 Mb), and Mycoplasma
mycoides subspecies mycoides, large
colony (1.1 Mb) as yeast circular
centromeric plasmids

Genomes appear to be stably maintained

J. Craig Venter
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Approaches to determining the
essential genes to operate a cell
® Comparative genomics

= Experimental - gene knockouts
— genome reduction

* Synthetic — construct a minimal genome
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https: //www.youtube.com/watch?v=QHIocNOHd7A
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Scientists Create Synthetic Life Form
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Scientists Create First 'Synthetic' Cells

8y MICHAEL SMITH
MeadPage Today Staff Writer

In a development that seems likely to stir a firestorm of controversy, researchers said Thursday that they
have used genes made In the lab to create a synthetic species of bacteria.
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‘Artificial life’ breakthrough announced by
scientists

Q&A | Ethics | Profile

By Victoria Gill
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Man-Made Genetic Instructions Yield
Living Cells for the First Time

SCientists create the first microbe to ve under the instruction of DNA synthesized in the lak

May 20, 2010 | By David Biello
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University of Pennsylvania bioethicist Arthur Caplan described the
achievement of Venter's team as "one of the most important scientific
achievements in the history of mankind." He told 7he Financial Times:
"Venter's achievement would seem to extinguish the argument that life

requires a special force or power to exist.'
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Dr Craig Venter's lecture at the Molecular Frontiers Symposium at the
Royal Swedish Academy of Sciences in Stockholm, Sweden, May
2011. The topic of the symposium was 'Origin of Life and Molecular

Evolution'.
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CONVERTING THE ANALOG GENETIC CODE
INTO DIGITAL CODE

GENETIC CODE
TG TTCG CTT CCGT GG

T COMPUTERBINARY CODE

Saepei 01000001 01010100 01000111
s G 01000001 01000001 01010100
el 01010100 01000011 01000111

Guanine  Cytosine 01000001 01000011 01010100
01010100 01000001 01000011

01000011 01000111 01010100

Sugar phosphate 01000001 01000111 01000111

backbone

J. Craig Venter
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First DNA Virus Genome Sequencing

Nucleotide sequence of bacteriophage X174 DNA

F. Sanger, G. M. Air’, B. G. Barrell, N. L. Brown'!, A. R. Coulson, J. C. Fiddes,
C. A. Hutchison IlI*, P. M. Slocombe$ & M. Smithf

A DNA sequence for the genome of bacteriophage X174 of
approximately 5,375 nucleotides has been determined using the rapid
and simple 'plus and minus' method. The sequence identifies many of
the features responsible for the production of the proteins of the nine
known genes of the organism, including initiation and termination
sites for the proteins and RNAs. Two pairs of genes are coded by the
same region of DNA using different reading frames.

Nature 265, 687 - 695 (24 February 1977)

J. Craig Venter
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GOS dataset is expanding the protein

universe
0 GOS genes
B NCBI genes
8
7
o
O 6
o s
(@) GOS
cC 4
O
= 3
E 2 GOS
1 NCBI
NCBI
0 ;
2004 2007

J. Craig Venter

Million genes

[JGOS genes, based on assembly
B GOS genes, based on read

251

15

10

2004 2007 2008

Extrapolation based on amount of
GOS sequence data currently
available but not yet released to
public domain
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Thirty Years of Progress...
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Mycoplasma genitalium ——* ¢,
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Selected synthesized sequences

|« ¢X174 (5.4 kb)

i-

Poliovirus (7.5 kb)

m -

bat SARS-like coronavirus (29.7 kb)

] “—Polyketide synthase gene cluster (31.7 kb)

M. genitalium (583 kb)

M. mycoides (1.08 mb)

J. Craig Venter
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ENZYMATIC SYNTHESIS OF DNA, XXIV.

SYNTHESIS OF INFECTIOUS PHAGE ¢X174
DNA*

BY MEHRAN GOULIAN, ARTHUR KORNBERG, AND ROBERT L. SINSHEIMER
DEPARTMENT OF BIOCHEMISTRY, STANFORD UNIVERSITY SCHOOL OF MEDICINE, PALO ALTO,
AND DIVISION OF BIOLOGY, CALIFORNIA INSTITUTE OF TECHNOLOGY, PASADENA

PNAS, VOL. 58, 1967
Summary.-

A partially synthetic, closed replicative form (RF) of 4X174 DNA, consisting of phage
DNAas the (+) circle and a bromouracil-containing complement synthesized by DNA
polymerase as the (-) circle, was used as the source of synthetic (-) circles. The latter
were separated from template strands by limited DNase action on the RF followed by
denaturation and density-gradient equilibrium sedimentation. The isolated (-) circles were
infectious and had the buoyant density, sedimentation velocity, and radiation sensitivity
expected for DNA containing bromouracil. These (-) circles served as templates for a
second round of replication which produced a fully synthetic RF with the specific infectivity
of natural RF. Infective synthetic (+) circles, corresponding to the original phage DNA,
were isolated from the synthetic RF after DNase treatment, as inthe previous isolation of
synthetic (-) circles. These results imply a relatively error-free synthesis of the gX174
genome by DNA polymerase.

J. Craig Venter
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1. Pnmer for
replication

Strand o be sequenced

2. Prepare four reaction mixtures; pm +
include in each a different N ‘
replication-stopping nucieotide f

c G A T ft\é’
&3 A&

3 Rephcauon "= 4, Separate
J productsof - products by
Primer “C* reaction gel electrophoresis

'
TACGCAGYAC
ATGUGICATG )
IGCGICATG ¢
GUGTCAYG )

Sequence of interest €GTCATG |
Read segence as eATn
complement of bands A+

containing labeled strands ————————3 ¢ |
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http://universe-review.ca/R11-16-DNAsequencing.htm
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Assembly of DNA with Overlapping Homology

200 bp
« overlap

J. Craig Venter
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Assembly of DNA with Overlapping Homology

Anneal
i

J. Craig Venter
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Assembly of DNA with Overlapping Homology

Repair
/ P

J. Craig Venter
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One-step isothermal in vitro recombination

Overlap
5’ 8
3 5
5 3’
3 5’
Chew-back at 50 °C with T5 exonuclease
" +3, Phusion polymerase
3 S Taq ligase
g 5' wr—3
Anneal at 50 °C Phusion polymerase
+ 5 tMIease Taq ligase
3.5 3 5 — 3
5 8 5
Repair at 50 °C with Phusion polymerase and Taq ligase
v X & 3
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PCR amplficeton of assembled
full-ength chromosemos

R —
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Gelpurly ampified chromosomes

v

Crrculanze the synthetic hnaar chremosoma!
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v

Polymarace cycing ascemaly (PCA) , A -
of ligation products info fulk-longth 1210 24 hrs : | 41 Sequence phage Fom indvidual
chromosomes, 35 to 70 cycles ) plaques

v

Total time ~2 weoks
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Construction of an Artificial
Chromosome

Oligonucleotides —— —_— —

l Taq Polymerase
Assembled Gene

——b
PCR Products I| DE==DE=D)=DE=Dr=D=DE=) =)

~10 Kbp

J. Craig Venter
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Assembling a synthetic M. genitalium genome

Design, Synthesize, Sequence, Assemble

1|2
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-

[33]3¢] 36 6] a7 8] 0] 0] 1] 42 3] ][ 5] a7 s M. genitalium
[49] 0] 1] 2 4] 5] 6] 7] 0] 1] 2] 4] e chromosome
[oc]s][e7] ][] 0] 4] 72] 73] 4] 76 6] 7] 78] 70 [ 0] ~580kb
[51]82] 5] 4] ][ 7] 5] 0] s0] 2] 5] 4] o5 |
Each cassette = 5 to 7kb

J. Craig Venter
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A synthetic M. genitalium genome has been assembled in four stages

6kb —> 24kb —>» 72kb —> 144kb —» —> —> 580kb

1-4 -
5-8 3112 -
912 -
1316 -
17-20 [ 1324 |-
21-24 | -
2628 | = yeast
3y 29-32 (253 -
3398 |
A4 |-
44| a5 42-45 [ 3749 |-
[o][ea]feaes] 25 |
P
54-57 (5061 = .
58-61 B Sz
62-65 - |50-77ﬂ 50-778
2 |Cezr -
74-17 | <
78-81 |7
82-85 [ 7889 |
86-80 | =
- ]l 78-101 |
94-97 [90-101 |
98-101 | =
(1725 =p "1/8 W= /4 B} > Whole |
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D. radiodurans: The Ultimate DNA Assembly Machine
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D. radiodurans

1.75M rad, Ohr

With David Schwarz, University of Wisconsin, Madison
.

D. radiodurans

1.75M rad, 24hr
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Creating Bacteria from
Prokaryotic Genomes
Engineered in Yeast

Insertion of yeast vector
into bacterial genome

Isolation
Resolution
Engineered bacteria

Recipient cell Genome with

a yeasl veclor

tTransplanlal.on Transformation
Methylation
o (if necessary) :

Isolation
C) Aenome

engineering
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Complete Chemical Synthesis, Assembly,
and Cloning of a Mycoplasma

genitalium Genome
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Single DNA molecule from SMgTARBACS37 preparation, isolated
from yeast and observed over a period of ~0.6 seconds

10 microns

Fluorescence microscopy -- SYBR Gold stain

The M. genitalium genome (580 kb) has a contour length of
200 microns as B-form DNA

Mycoplasma cells have dimensions ~1 micron ), Craig Venter’

N 5 Tl Tat T8

ALty Ciliig ) JS audagh cilagiil Adlal oy La s ) Bafina L) (8 ok Aadliiud sl
clghdl) (e o€y JoSila GuliVL

GYsS (8 ATdauiy A S) sl)) Al ) Al 13R (Saa Jb (oA Jan dala Bghd oy (Sl

CLaasSiall 3 dans of (il

LajSligSia ¢ onda 4 ¢ (g9 Lol ¢ L 1938 gl o) cglae Bac Bam |glad agisl

genig Aol L sSile N SusSila



Transplantation of MLC whole chromosome
into M. cap cells

wit M. capricolum M. mycoides

RECIPIENT CELLS gDNA DONOR

J. Craig Venter
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Successful cloning of bacterial
genomes in yeast

Cloned the genomes of Mycoplasma
genitalium (0.6 Mb), Mycoplasma
pneumoniae (0.8 Mb), and Mycoplasma
mycoides subspecies mycoides, large
colony (1.1 Mb) as yeast circular
centromeric plasmids

Genomes appear to be stably maintained

J. Craig Venter
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Elements for yeast propagation
and genome transplantation
BssH Il
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Oligonucleotide
Synthesizer

Oligonucleotides 4
..... :
................... g

R ? 1,080 bp cassettes (1,078)
29a (Assemble109X)

10,080 bp assemblies (109)
(Assemble 11X)

100,000 bp assemblies (11)
(Assemble 1X)

F 1,077,947 bp
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METHYLATION of the incoming genomic
DNA is CRITICAL for the success of the
transplantation

Six purified specific methylases and SAM are
required for successful genome transplantation

If the recipient cell does not contain any restriction
enzymes then methylation is not needed

Results indicate that the restriction enzymes in the
transplanted genome either do not degrade the
genome or methylases are expressed first, offering

protection.

J. Craig Venter
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Science

Creating Bacterial Strains from
Genomes That Have Been Cloned and
Engineered in Yeast

Carole Lartigue,’ San}ay Vashee,'t Mikkel A. Algire,* Ray-Yuan Chuang,’

Gwynedd A. Benders,

Li Ma,* Viadimir N. Noskov,* Evgeniya A. Denisova,* Daniel G. Gibson,*

Nacyra Assad-Garcia,' Nina Alperovich,’ David W. Thomas,** Chuck Merryman,’
Clyde A. Hutchison 111, Hamilton 0. Smith,? ). Craig Venter,"* John I. Glass®

We recently reported the chemical synthesis, assembly, and cloning of a bacterial genome in yeast,
To produce a synthetic cell, the genome must be transferred from yeast to a receptive cytoplasm.
Here we describe methods to accomplish this, We cloned a Mycoplasma mycoides genome as a
yeast centromeric plasmid and then transplanted it into Mycoplasma capricolum to produce a
viable M. mycoides cell. While in yeast, the genome was altered by using yeast genetic systems and
then transplanted to produce a new strain of M. mycoides. These methods allow the construction of
strains that could not be produced with genetic tools available for this bacterium.

¢ have described the transplantation of

\ N ’ the genome of Mycoplasma mycoldes
subspecies capri (1-3) from its native

cellular environment into & related specics, M-
coplasma capricolum subspecies capricolum (4),
We have also described the complete chemical
synthesis of the S80-kb Mycoplasma genitalivm
genome (5, 6), Initial stages of the synthesis were
camied out by in vitro assembly reactions, and

cloned in Escherichia coli. We overcame diffi-
culties in cloning larger segments of DNA in
E coli by using homologous recombination in
the yeast Sacoharomyces cerevisiae to assemble
the subgenomic synthetic DNA segments into &
complete M. genfialium genome, To complete
our construction of & living microbe, we must
isolate our synthetic genome from yeast and
transfer it into a cellular environment that will

Published online 20 August, 2009

M. mycoldes was transformed (7) with a vece-
tor containing a sclectable tetracycline-resistance
marker and a B-galactosidase gene for scroening.
The vector also contained a yeast auxotrophic
marker, a yeast centromere, and a yeast auton-
omously replicating sequence, for selection and
propagation in yeast as a yeast centromeric plas-
mid (YCp). Direet genomic sequencing (8) of
one clone (YCpMmycl, 1) showed that the entire
vector integrated into the genome. This clone
grew robustly and transplanted efficiently into
M. capricolum (9), so it was chosen for cloning
into yeast. The genome of this clone will be called
YCpMmyel, | throughout this paper, regardless
of the cellular source. YCpMmycl.1 can refer to:
(i) the original M. smycoldes strain (the “native™
M. mycoides YCpMmyel .1 genome), (if) the same
genome cloned in yeast, (i) the genome trans-
planted from M. nncoides or from yeast, or (iv) this
genome as free DNA from any of these sources.

YCpMmycl. | genomes were isolated from
M. mycoides (9) and transformed into yeast sphe-
roplasts (/0) of strains VLO-48N (/7) and W303a,
Clones were analyzed for completeness and size
by multiplex polymerase chain reaction (PCR)
and elamped homogenous electric fields (CHEF)
gel electrophoresis. To test whether deletions
oceur dunng routine propagation in yeast, we
screened 40 individual colonies derived from a
single intact clone of YCpMmycel.1 in W303a,
All appeared to contain complete genomes (fig.
S1), which indicates that this bacterial genome
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Hypothesis: What if a donor genome encoded
restriction enzyme degrades the recipient cell
genome
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Hypothesis: What if a donor genome encoded
restriction enzyme degrades the recipient cell
genome

J. Craig Venter
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Watermarks
=1, 321 wencoded oharacters, 1246 base pairs

J. CRAIG VENTER INSTITUTE 2009
ABCDEFGHIJKLMNOPQRSTUVWXYZ
012345678940 () ~+\=/:<;>5&) (¥]"[¥!".

IC GENOMICS, INC
TYPE HYML> HTML> <HEAD>
K BY EMAI <A HREF

/ HEAD »<BOY
3" FHERE

Yl HREF="NTTP: / /W8N JCVI. ORG
/< /RODY» </ T

Watemark-2 326 unancoded characters, 1081 base palre
MIKKEL ALGIRE, MICHAEL MONTAGUE, SANJAY VASHEE, CAROLE LARTICUE, CHUCK MERRYMAM, NINA ALPEROVICH, NACYRA ASZAD-GARCIA, GWYN BENDERS, PAY-YUAM
CHUANG, EVCENIA DENISOVA, DANIEL CIBSON, JOHMN GLASS, ZMI-QING QI

*TO LIVE, TO ERR, TO FALL, TO TRIUMPH, TO RECREATE LIFE OUT OF LIFE." - JAMES JOYCE

mmwummmmum?;ﬂ N ! A A mﬁmnmmmmmxmm&mm 71
wmwmmm A AAITS 2 AT A % [LTITAGTTUATAN TTIAGTRCCTUT AN ACATATA CCTUAT &
\-!TAA\J\\ TOWIALASRATATRCINCT. RAACALIAG TRIAT AU TATAC TATAN

SAATAD ‘Ju),wxz.-ma L5 NAATA

mark-3 3385 unencoded characters, 1109 base palrs
CLYDE HUTCHIGON, ADRIANA JIGA, RADHA KRISHNAKUMAR, JAN MOY, MONZIA MOODIE, MARVIN FRAZIER, HOLLY BADEN-TILSON, JASON MITCHELL, DANA BUSAM,
JUSTIN JOHNSON, LAKSHMI DEVI VISWANATHAN, JESSICA HOSTETLER, ROBERT FRIEDMAN, VLADIMIR NOSKOV, JAYSHREE ZAVERI

"SEE THINGS NOT AS THEY ARE, BUT AS THEY MIGHT BE,"
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Watamari-4 338 unencoded characters, 1222 base paire
CYNTHIA NIDREWS-PFANNKOCK, QUANG PHAN, LI MA, HAMILTON SMITH, ADI RAMON, CHRISTIAN TAGWERKER, J CRAIC VERTER, KULA WILTURNER, LEI YOUNC, EHIRU
YOOSEPH, PRABHA IYER, TIN STOCKWELL, DIANA RADUNE, BRIDGET SZCIYPINSKI, SCOTY DURKIN, NADIA FEDOROVA, JAVIER QUINONES, HANNA TEKLEAS

“WHAT I CANNOT BUILD, I CANNOT UNDERSTAND,'" - RICHARD FEYNMAN
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J. Craig Venter
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R. Dickerson, “Chemical Evolution and the Origin of Life,” in

Scientific American, p. 70
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The sequence of the DNA, however, is almost identical to the native

M. mycoides genome. So the genetic information is indeed borrowed



from an already existing species, and the genome transplantation

process also requires a recipient cell that is very much pre—existing.
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Report from the ENCODE project
OpPCn SOUrce

www. Naturce.com/encode
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“This concept of 'junk DNA' 1s really not
accurate. It 1s an outdated metaphor to
explain our genome.”

Ryan Myers, speaking 1o

David Brown and Hristio Boyichey,

“*Junk DNA’ concept debunked by

new analysis of human genome.”
Washington Posl, September 5. 2012

http://www washingtonpost.com/national/health-science/junk-
dna-concept-debunked-by -new-analysis-of-human-
genome/2012/09/05/

c296720-1772-11¢1-8398-0327ab83ab9 1 _story. himl




“There are things we thought we
understood, and yet it's much much more
complex, and then places of the genome we
thought were completely silent and they're
tceming with life- they're teeming with
things going on, we still really don't
understand that.”

Ewin Birney, Nature News Video
http://swww.youtube com/watch?v=Y3V2ths) 1 W¢

“The consortium has assigned some sort of
function to roughly 80% of the genome”™

Brendan Maher, "ENCODE: The human encyclopacdia”™
Nature News Feature, Seplember 5, 2012
http://www.nature.convnews/
encode-the-human-encyclopacdia-1. 11312
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“Ewan Birney would like to create a printout

of all the genomic data that he and his
collaborators have been collecting for the past
five years as part of ENCODE, the

Encyclopedia of DNA Elements. Finding a
place to put it would be a challenge, however.

Even if it contained 1,000 base pairs per
square centimetre, the printout would stretch
16 metres high and at least 30 kilometres
long.”

http://www.nature.com/news/
encode-the-human-encyclopaedia-1.11312
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R. Dickerson, “Chemical Evolution and the Origin of Life,” in

Scientific American, p. 70
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\ Whole-Cell Computational Model
Predicts Phenotype from Genoly pe

Jonathan K. Naur, ctal.,
(ell Volume 150 Issue 2. 389401 20 July 2012
hitp://www. cell com/abstract SO092
867U 12007763
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“...based on a synthesis of over 900
publications and includes more than 1,900
experimentally observed parameters.”

A Whole-Cell Computational Model Predicts
Phenotype from Genotype
Jonathan R. Karr, et al .,
Cell, Volume 150, Issue 2, 389-401, 20 July 2012
http://www.cell.com/abstract/S0092-8674(12)00776-3
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“(1) describe the life cycle of a single cell
from the level of individual molecules and
their interactions; (2) account for the
specific function of every annotated gene
product; and (3) accurately predict a wide

range of observable cellular behaviors.”

A Whole-Cell Computational Model Predicts
Phenotype from Genotype
Jonathan R. Karr, et al .,
Cell, Volume 150, Issue 2, 389-401, 20 July 2012
http://www.cell.com/abstract/S0092-8674(12)00776-3
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“Similar to the first reports of the human genome
sequence, the model presented here is a "first
drafl," and extensive clTort 1s required belore the
model can be considered complete. ...much of this
cllort will be experimental ... but the technical and
modeling aspects of this study will also have to be
expanded, updated, and improved as new
knowledge comes to hght,

A Whole-Cell Computational Model Predicts
Phenotype from Genotype
Jonathan R. Karr, et al ,
Cell, Volume 150, Issue 2, 389-401, 20 July 2012
htp://www.cell.com/abstract/S0092-8674(12)00776-3

“Second, in whole-genome sequencing as well as
m wholc-cell modehng, M. gemtialium was a
tocus of initial studies, primarily because of its
small genome size, The goal of our modcling
efforts. as well as that of early sequencing
projects, was to develop the technology in a
reduced system before proceeding to more
complex organisms. ~

A Whole-Cell Computational Model Predicts Phenotype from
Genotype
Jonathan R. Karr, el al..
Cell, Volume 150, Issue 2, 389401, 20 July 2012
http://www.ccll.com/abstract/S0092-8674(12)00776-3
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“However, M. genitalium presents many
challenges... As a result, much of the data used to
build and validate the model were obtained from

other organisms.”

A Whole-Cell Computational Model Predicts Phenotype from
Genotype
Jonathan R. Karr, ¢t al.,
Cell, Volume 150, Issuc 2, 389-401, 20 July 2012
http://www.cell.conV/abstract/S0092-8674(12)00776-3
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Cnant Viruses Coexisted with
the Cellular Ancestors and
Represent a Distinct Supergroup
along with Superkingdoms
Archea, Bactena and Eukarva

\srauh Nasir, Kyung Mo K,
Gustino Cactano-Anolies
BioMod Cenimal

htp:Swww. biomedceentml com
content/pdf/ 1471214812156 pdi
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“Mathieu and Sonea claim that
viruses convert all bacteria into
one giant, global ‘superorganism’,
and that viruses ‘possess a

remarkable mechanism for the
creation and exchange of genetic

material’. ..
Dr. Jerry Bergman
http://www.trueorigin.org/virus.asp
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Did God Create Pathogenic
Viruses?

Dr. Jerry Bergman
MIP //www Lrueongin ong/y inis asp
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In contrast to [its] public image,
bacteria are at the basis of our
life-support system. They supply
our fertile soil and atmospheric

gases.

Dr. Jerry Bergman
http://www.trucongin.org/virus.asp
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They cleanse our water supply,
play a role in stabilising the
atmospheric nitrogen
concentration, regulate the acidity
or alkalinity of the soil

environment, and thus generally
ensure that our world 1s liveable.”

Dr. Jerry Bergman
http://www.trueorigin.org/virus.asp
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“[viruses] evolved via massive
and primordial reductive
evolutionary processes.”

Caetano-Anolles. et al.
http:// www.biomedcentral.com/
content/pdl/1471-2148-12-156.pdl
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"We propose that the viruses we
have analyzed coexisted with
primordial cells.”

Caetano-Anolles, et al.
hitp://www.biomedcentral.com/
content/pdf/1471-2148-12-156.pdf
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“ Since viral domains are
widespread among cellular
species, we propose that viruses
mediate gene transfer between
cells and crucially enhance

biodiversity.”

Cactano-Anollcs, ct al.
http://www.biomedcentral.com/
content/pdf/1471-2148-12-156.pdf
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“The hunt for these viruses 1s only
beginning and speculations about their
evolutionary origin should be postponed
before many more are found.”

Tharty-thousand-year-old distant relative of giant
icosahedral DNA viruses with a pandoravirus morphology
Legendre, et. al. Proceedings of the
National Academy of Sciences, 3 March 2014
10.1073/pnas.1320670111
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* 90% coding capacity
* 10% Junk DNA

* 1.2 million base pairs

* ~911 protein coding genes

» additional genes (inc. aminoactyl {RNA synthetases;
sugar, lipid, and amino acid metabolism)

acanthamoeba
polyphaga mimivirus



http://upload.wikimedia.org/wikipedia/commons/b/b9/Mimivirus_svg.svg
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Because today’s viruses infect phylogenetically distant hosts doesn’t

mean that they are ancient
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Viruses don’t have a structure derived from a common ancestor

O 9 agd) Joiid i) Jlaa (B (uSiidie abaad ) LipiGll Gura (uia (B oo Diad
91 b Gaiidia adaail AU ) (il et ) palaied Y Glug ) (Slg aaly Guda
g5l agdl ol 0

A e s sl Gl b Ay gad) cililaad) cilisa 6

Viral metabolic genes originate from cells
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Viral translation genes originate from cells
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Just because viruses are simple doesn’t mean that they are old
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Moreira, D., & Lopez—Garcia, P. (2009). Ten reasons to exclude

viruses from the tree of life Nafure Reviews Microbiology, 7 (4), 306-

311 DOI

http://www.nature.com/nrmicro/journal/v7/n4/full/nrmicro2108.html
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"So at the end of the day there was left the mutated
[virus], still incompetent to invade most E. coli
cells, plus mutated E. coli, now with broken genes
which remove its ability to metabolize maltose and

mannose. It seems Darwinian evolution took a
little step sideways and two big steps backwards.”
Dr. Michael Behe
http://www.evolutionnews.org/2012/01/
more_from_lensk055751.html
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Wally Gilbert, a Nobel prize winning molecular biologist
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Nelson, PN; Hooley, P and Molecular Immunology Research Group
(October 2004). 'Human endogenous retroviruses: Transposable
elements with potential?” Clinical and Experimental Inmunology 138

(138(1)): 1-9.
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Emergence of vertebrate retroviruses and envelope capture Felix J.

Kim, Jean-Luc Battini, Nicolas Manel, and Marc Sitbon Virology
(2004) 318: 183
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Cotton, J. (2001). Retroviruses from retrotransposons. Genome

Biology, 2(2), 6. Retrieved from
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However, in the majority of cases, the LTR functions as one of many
alternate promoters, often conferring tissue—specific expression
related to reproduction and development. In fact, 64% of known LTR-

promoted transcription variants are expressed in reproductive tissues

Oliver KR, Greene WK (2011). 'Mobile DNA and the TE-Thrust
hypothesis: supporting evidence from the primates’. Mob DNA 2 (1):

8
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Van de Lagemaat LN, Landry JR, Mager DL, Medstrand P (Oct 2003).

"Transposable elements in mammals promote regulatory variation and



diversification of genes with specialized functions'. Trends Genet 19

(10): 530-6.
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Romanish MT, Lock WM, van de Lagemaat LN, Dunn CA, Mager DL
(2007). 'Repeated recruitment of LTR retrotransposons as promoters
by the anti— apoptotic locus NAIP during mammalian evolution'. PLoS

Genet 3 (1): el0.
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“It 1s clear that giant viruses cannot be
seen as stand-alone freaks of nature,"
she says. "They constitute an integral

part of the virosphere with implications
in diversity, evolution and even human

health.”

Giant virus resurrected from 30,000-year-old ice
Ed Yong, Nature news, 3 March 2014
hitp:/www.nature.com/news/giant-virus-resurrected-froms-
30-000-year-old-ice-1.14801
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How many viruses on Earth?
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“But Suttle pomnts out that people

already inhale thousands of viruses
every day, and swallow billions

whenever they swim in the sea
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“It 1s concluded that viruses are non-

living entities, similar to seeds and

spores whose functions include
carrying genes from one plant or
animal to another. Viruses are a part of
a system that helps to produce the
variety that 1s critical for life and,
importantly, they carry resistance to
disease from one organism to another.
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Most viruses live in their host without causing
problems. Pathogenesis [viruses causing harm] is
evidence of something gone wrong, a mutation or

the accidental movement of genes, and not

evidence of a system deliberately designed to

cause human disease and suffering.”

Did God Make Pathogenic Viruses?
Jerry Bergman, Ph.D.1999
Creation Ex Nihilo Technical Journal
Vol 13, No 1, Apnil 1999
hitp:/www.trueorigin. org/virus.asp
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“The viruses in the fecal sample are
phages, which are viruses that infect
bacteria, rather than infecting
cukaryotic organisms such as animals,
plants, and fungi. Most of the viral

sequences the researchers found 1n the
ancient coprolite (fossil fecal sample)
were related to viruses currently
known to infect bacteria commonly
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found 1n stools (and hence, 1in the
human gastrointestinal tract),
including both bacteria that live
harmlessly, and even helpfully in the
human gut, and human pathogens™

Fossilized Human Feces From 14th Century Contain
antibiotic Resistance genes
Jim Shwa, ASM Society
https://www.asm.org/index. php/jounal-press-
releases/92870-fossilized-human-feces-from-14th-

century-contain-antibiotic-resistance-genes
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“Over the last five years, considerable
evidence has emerged that bacteria
inhabiting the gut play an important role in
maintaining human health, for example, as
part of the human metabolic system, says
Desnues. Her own research suggests that

the [viruses| infecting the gut bacteria may
help maintain these bacteria. ”

Fossilized Human Feces From 14th Century Contain antibiotic
Resistance genes
Jim Sliwa, ASM Society
https://www.asm.org/index.php/journal-press-releases/92870-
fossilized-human-feces-from-14th-century-contain-antibiotic-
resistapce-genes

Cual sladl) b cdle AN LSl o) Cueli Bplnae A0 U (piw el A A
4 gaal) el alil g gas Jhal Jaw Ao GludY) daua o Bblaall aga
slaa) LS aalgd AN cilegpdl) o) conyi) Lgilag) A1) (G giaws B LaS ¢ laid
Kl oda Ao Jadlas

calal) (ugadll ga Al 138 Gualiy Ol Liaaly LniSull nda ol ()18 12gd

Ml Jag g

L Baste Gliag 4y gaall Cilaliaall delia cilia 7 1&Y cilug ) clia G e 32

Lalad) LSyl



“Among the genes found in the phage are
antibiotic resistance genes and genes for
resistance to toxic compounds.”

Fossilized Human Feces From 14th Century Contain
antibiotic Resistance genes
Jim Shwa, ASM Society
https://www.asm.org/index. php/joumal-press-
releases/928 70-fossilized-human-feces-from-14th-
century-contain-antibiotic-resistance-genes
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Fears For Antibiotic
'Apocalypse’ Grow

+ Comment Mow  + Follow Comments

The biggest threat to human health today isn't global
warming, says a group of eminent scientists, it is
| “: resistance to antibiotics.

Share The situation, which has been described as
‘apocalyptic’, is so desperate that a global response,
similar to the Intergovernmental Panel on Climate
Change, is urgently needed, said experts gathered at
the Roval Society in London.

The World Health Organisation is considering a
global action plan to fight the problem.
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Structures of Prokaryotic and Eukaryotic Cells

Structure of a Prokaryotic (Bacterium) Cell Structures of Eukarvotic (Mammalian) Cells
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The endosymbiotic (Greek: Zvoov endon 'within', ¢Ov syn 'together

and Bimoig biosis 'living)’



slpadl) Sl gl 5 LitisSsisally Blsil) Akl ALY ) ) e (A

s Endosymbiont ews i) (alail) cagbedd cpug 4Bl oda G G4 O @)

(Osdlisa (pipa) Lagh LS (any 8 a2

LS Ja Alend) S 1531 ¢ha S by LysigSsinall of Jsi Ll
aly 315 Agida LA B iy Cuaa Al gl 2 ) 1.5 dhag Akl L) Ay
GBSl S ) ) sl AUl 7k g s Cinsia) Jy Blol) Aia L) 038 gaidags

Blsl) ke LA Ly A

ATP synthase

Intermembrane space
Matrix

Cristae
Ribosome %

Granules

Inner membrane
Outer membrane



Endosymbiosis in a nutshell:

1. Start with two 2. One bacterium 3. One bacterium now
independent bacteria. engulfs the other. lives inside the other.

@D Un @

4. Both bacteria benefit 5. The internal bacteria are passed
from the arrangement. on from generation to generation.
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The endosymbiotic theory states that several key organelles of

eukaryotes originated as symbioses between separate single—celled

organisms. According to this theory, mitochondria and plastids (e.g.

chloroplasts), and possibly other organelles, represent formerly free—

living bacteria that were taken inside another cell as an

endosymbiont, around 1.5 billion years ago.

"Mitochondria Share an Ancestor With SAR11, a Globally Significant

Marine Microbe'. ScienceDaily. July 25, 2011. Retrieved 2011-07-26.
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Konstantin Mereschkowski in 1910

Mereschkowsky, Konstantin (1910). 'Theorie der zwei Plasmaarten als
Grundlage der Symbiogenesis, einer neuen Lehre von der Ent-

stehung der Organismen.'. Biol Centralbl. 30: 353-367.
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Wise, Robert R; Hoober, J. Kenneth (2007). Structure and function of

plastids. Berlin: Springer. p. 104.



Clatiudlally LytisSeiall aplad) sldal) 2 aag POrins sy dlyidua (g lsaay WL

L) sldd 2 il dagg

Fairman JW, Noinaj N, Buchanan SK (2011). 'The structural biology
of f—barrel membrane proteins: a summary of recent reports’. Current

Opinion in Structural Biology 21 (4): 523-531
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Mileykovskaya E, Dowhan W (2009). 'Cardiolipin membrane domains

in prokaryotes and eukaryotes'. Biochim Biophys Acta 1788 (10):

2084-2091.
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Dagan T, Roettger M, Stucken K, Landan G, Koch R, Major P, Gould
SB, Goremykin VV, Rippka R, Tandeau de Marsac N, Gugger M,

Lockhart PJ, Allen JF, Brune |, Maus |, Piihler A, Martin WF (2013)
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In her 1981 work Symbiosis in Cell Evolution she argued that

eukaryotic cells originated as communities of interacting entities,
lalal) o S slld ey Ll oSl
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This last idea has not received much acceptance, because flagella
lack DNA and do not show ultrastructural similarities to bacteria or

archaea
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Harvey Lodish, et al., Molecular Cell Biology, 5th ed., W.H. Freeman
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DiMauro, S. and Schon, E., Mitochondrial respiratory—chain diseases,

New England Journal of Medicine 358:2665, 2003.
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Jih, D. and Morgan, M., Oncocytic metaplasia occurring in a spectrum
of melanocytic nevi, American Journal of Dermatopathology

24(6):468, December 2002.
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cardiolipin (CL) is found almost exclusively in the inner mitochondrial
membrane where it is essential for the optimal function of numerous

enzymes that are involved in mitochondrial energy metabolism.
http://en.wikipedia.org/wiki/Cardiolipin
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Henze K, Martin W; Martin, William (2003). 'Evolutionary biology:

essence of mitochondria'. Nature 426 (6963): 127-8.
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In order to explain the different pigments and properties found in the
chloroplasts of present-day higher plants and algae, it is usually
assumed that at least three different events of this kind occurred

[emphasis added.

.4Alberts et al., Molecular Biology of the Cell, 3rd edition, Garland

Publishing Inc., New York, p. 715, 1994.
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mitochondria-like structures ¢ mitosomes or hydrogenosomes

. They share similarities with mitochondria, such as membrane

structure and protein transport machinery, but differ in function

T. Martin Embley and William Martin, Eukaryotic evolution, changes

and challenges, Nature, 440(30):623-630, 2006.
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There is no clear pathway from any one kind of bacteria to

mitochondria,

Karp, G.,Cell Biology, 2™ edition, McGraw-Hill, New York, p. 775,

1984.
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There is enough diversity among the mitochondria of protozoa to
make evolutionists wonder if endosymbiotic origin of mitochondria

occurred more than once.

Alberts et al., Molecular Biology of the Cell, 3rd edition, Garland

Publishing Inc., New York, p. 715, 1994.
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The Second Law of Thermodynamic
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