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Nature, Javaux et.al.,

nature

LETTERS

Vol 46318 February 2010/doi:10.1038/nature08793

Organic-walled microfossils in 3.2-billion-year-old

shallow-marine siliciclastic deposits

200 nm

Figure 1| Cart micr in situ in thin sections and
extracted from the rock by acid maceration. Images were produced with a
transmitted light microscope (a-f), a backscattered environmental SEM
(g—j) and a TEM (k—n). Arrows point to spheroidal microstructures in
section subparallel to the bedding (a, b), p | microstructures in
section across the bedding (¢), microstructures extracted from the rock by
acid maceration (d-n), disseminated organic particles (short arrows in

Emmanuelle J. Javaux', Craig P. Marshall’ & Andrey Bekker’

b), and concentric folds (d, g h), wrinkling (i), lanceolate fold (e) and
collapsing over (f), which are all typical taphonomic features of soft wall
deformation. SEM images show the highly folded, wrinkded and degraded
texture of the wall (g-j). TEM images show the compressed veside walls
surrounding the cell lumen (arrowed) in semi-thin (k) and ultra-thin

() sections and the homogeneous ultrastructure (I, m) of the roughly 160-
nm-thick wall, torn and wrinkled in places (1).
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42 o Williams: EARTH'S PRECAMBRIAN ROTATION 38, 1/ REVIEWS OF GEOPHYSICS

Williams, 2000
Review of Geophysics
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Figure 4. Thin sections of rhythmites from drill core of the late Neoproterozoic Elatina Formation, South
Australia, viewed with transmitted light; opaque muddy material appears darker than translucent sandy and
silty layers. Scale bars are 1 cm. (a) Four complete fortnightly neap-spring cycles of ~10-14 graded, diurnal
laminae are bounded by conspicuous, dark, mud drapes deposited near times of neap tides. (b) Alternately
thick and thin neap-spring cycles indicating the monthly inequality of paleo-spring tides. (c) Neap-spring cycles
with alternate boundaries represented by very thin silty laminae (arrows) rather than mud drapes; such little
abbreviated neap-spring cycles were deposited near solstices, when neap-tidal ranges were maximum (see
section 3.1). (d) A group of thin (0.5-3.0 mm) neap-spring cycles representing just over 1 year’s deposition;
internal lamination between mud drapes is discernible only in a few places. (¢) A neap-spring cycle comprising
diurnal laminae as well as semidiurnal sublaminae. Reproduced from Williams [1991] with the permission of
the Canadian Society of Petroleum Geologists, Calgary.
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Which is the best way to goal? No one can find the best way to goal
Go easy way! as | can. There are two paths you can go by,
but in the long run.
—-Stairway to heaven by Led Zeppelin

Goa | Goal




answer: no scientific basis

B Wl — e b N — e b — e b R — e b B R — e b Bl — e’

Q2 is atough question!: So, we learn from history ourselves;

Fact 1. Our DNA has 97% junk parts and only 3% of utility.

Why did the DNA remain so abundant junk parts?
The junk parts are really meaningless?

The life system is the most efficient and optimized system
than ever created on earth.

Nevertheless, the lives still reserve the “useless 97% DNA”.
Why? My idea is----- "Diverse thinking!”
y Y ’ 9" o scientific basis!
Our ancestors, early lives, had to fight against the lethal environments

such as “Heavy Bombardment Impacts” or “Snowball earth”.
The junk DNA must play a key role for survival in those catastrophic era.

In ancient Japan, people already knew these profound providm
Next slides show you some radical examples------
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"Fractal” by Benoit Mandelbrot
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Figure 4.3: The distribution of avalanche sizes. The straight line i1s best fit to the data
in the range s € [2.8 - 10,82 - lli}'f']_. which i1s consistent with a power-law behavior
P(s) ~ 577, with exponent 7 = 1.11(2). The error in the exponent is the standard

which 1s given by the square root of the number of counts in each bin. The distribution
is normalized, -, P(s) = 1. Kinga Lorincz (2008) MK fIh=EEELD v

deviation from the least squares fit, the error bars are ohtained using Poisson statistics, ‘y
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Broadband Criticality of Human Brain Network
Synchronization

Manfred G. Kitzbichler’, Marie L. Smith?, Soren R. Christensen®, Ed Bullmore'3*

1 Behavioural & Clinical Neurosciences Institute, Departments of Experimental Psychology and Psychiatry, University of Cambridge, Cambridge, United Kingdom, 2 MRC
Cognition and Brain Sciences Unit, Cambridge, United Kingdom, 3 Clinical Unit Cambridge, GlaxoSmithKline, Addenbrooke’s Hospital, Cambridge, United Kingdom

Abstract

Self-organized criticality is an attractive model for human brain dynamics, but there has been little direct evidence for its
existence in large-scale systems measured by neuroimaging. In general, critical systems are associated with fractal or power
law scaling, long-range correlations in space and time, and rapid reconfiguration in response to external inputs. Here, we
consider two measures of phase synchronization: the phase-lock interval, or duration of coupling between a pair of
(neurophysiological) processes, and the lability of global synchronization of a (brain functional) network. Using
computational simulations of two mechanistically distinct systems displaying complex dynamics, the Ising model and
the Kuramoto model, we show that both synchronization metrics have power law probability distributions specifically when
these systems are in a critical state. We then demonstrate power law scaling of both pairwise and global synchronization
metrics in functional MRI and magnetoencephalographic data recorded from normal volunteers under resting conditions.
These results strongly suggest that human brain functional systems exist in an endogenous state of dynamical criticality,
characterized by a greater than random probability of both prolonged periods of phase-locking and occurrence of large
rapid changes in the state of global synchronization, analogous to the neuronal “avalanches” previously described in
cellular systems. Moreover, evidence for critical dynamics was identified consistently in neurophysiological systems
operating at frequency intervals ranging from 0.05-0.11 to 62.5-125 Hz, confirming that criticality is a property of human
brain functional network organization at all frequency intervals in the brain’s physiological bandwidth.
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BY ML MAY.L.GIBBS, Scientific American 200

telitale sign of the hidden genome at work.
Certain traits are transmitted not through
ordinary genes but rather through chemical
modifications to the chromasomes, changes
that are regulated in part by bits of *junk” DNA.
Unlike genetic mutations, these herit able traits
are often reversible and appear in some cells
but not others, [The white sphere on the iris is

a reflection of the light shiningon the eye.)

Justwhen
scientists thought
they had DNA
almost figured out,
they are discovering
in chromosomes
two vast, but largely
hidden, layers of
information that
affect inheritance,

development
and disease

Unseen

(Genome:

TGGGATAGCGACGAGCCAGTCTGCTCTAGACAGACGTAGCATATGGGATAGCGACGAGCCAGTCTGCTCTAGACAG

Gems among the Junk

BY W. WAYT GIBBS

COPYRIGHT 2003 SCIENTIFIC AMERICAN, INC.

GENES,accordingto conv
of the ONAthat enc
make uponly about 2

The rest ofthe human genome is filled with DNA that is

Cell nucleus

Protein-
coding
gene

Compilementary DNA

Normal mRNA

‘noncoeding’—but ne

many noncedin
RNAs, includi

conventional genes

neties that ¢

Antisense RNAis made from the complementary DNA strand that sits
opposite aprotein-coding gene on the double helix Antisense R NAs
can intercept the messenger RNA transcribed from the gene,
preventing the mRNA from being translated into protein.

Antisense RNAbinds to complementary
mRNA biocking the pratein trans!ation
machinery

Antisense RNA L

’ .

RNA transcript of gene

b S D

Coding section l Intran

Degraded ™
. intron ’
NS /

N

MicroRNA=""

m-s

A WA ey - L)
/ MaturemRNA
' X !

Protein-coding genes contain noncoding sections
called introns. Introns are snipped outof the initial RNA
transcript;the coding sections are then spliced to
create amature mRNA. Althoughmany introns degrade,
some contain active elements, such

Av‘ as microRNAs thatcan exploit the
{ "RNA interference” effect to

control other genes.

RNAimerference
machinery processes
themicraRNA

. and uses it todestroy mRNA
made by particular genes,
effectively suppressingthem

&

"“}‘W" ..t‘ i i

/l Attacked mRNA

Riboswitches are a newlydiscovered
form of RNAthat actas precision
genetic switches. Producedinmany
cases fromnoncoding DNA between
known genes, a riboswitchfolds intoa
complex shape. One part of the folded
RNAcan bind to aspecific target
protein or chemical. Anotherpart
contains the RNA code for aprotein

Nancoding
sequence

produces the proteinit encodes only
when in the presence of its target.

Protein__
product ;\3

l Riboswitch RNA

! Active 7
Protein-coding  state o

”~ seque*ﬂ -
V I\

product. The riboswitch turns "on*and Inactive ) -
state
9 ¢ : Target “L

chemical
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. rﬁ:—aﬂj Unlformltanamsm by Hutton & LyeII

» [#ZER] Catastrophism by Cuvier
LIETNEF—&R (BARKEE) NERE-T-

+ 1980F LI : H7E Y DBARICKE S NT-D TIL
LN EWSEFIHIEZ TE- (BALHE)

. 1980’s Alvarez’s K-T Impact (BREHRE) &
Gould “Wonderful Life” (/A\— = XE)¥EE)

+ 1990’s Snowball Earth (£IKFEFEREHR) &
Complex system sciences (R =F)

» 2000’s Giant Impact Hypothesis (A ®DiEiR) &

Late Heavy Bombardment ((2HEREH]) —~—
e
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“Samural m 16th cent g more harsh fate for me'

Brave samurai in 16" century named
“Shikanosuke Yamanaka” said:

FIR< I3, BICEHAEEE5Z8A g;j

PA W[

- "
s




In 215t Century, the stoic sprit still remains--.

B Wl — e’ b R — e b R — e b T — e b R — e b Bl — e’

Marathon pilgrimage called
“Sennichi-Kaiho-Gyo”
which is an extreme harsh
work for a thousand days
NIETTE o -l“.l‘
runniing in'deep forest-
everydap carry "2 a nife
for SL.(‘-” £in- , ne pray

' ¥

INjafch 8 no sleep,
foed ’ or almost
nineday holy spirit is

dedicated fdf Buddia only.
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Lower attendance

Japan, though still among the
top places of origin for
international students in the
United States, has fewer people
studying here compared with
other Asian countries.

International students
enrolled in U.S. colleges
and universities

inth 3 103 India
i thousands 98 China
75 South
60 Korea
55
46
29 Japan

T T
‘00 ‘02 04 ‘06 '08
‘01 03 05 07 -09

SOURCE: Institute of International Education
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