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Central dogma for life

)

L
v
L]
M"
AR
ey N
P-.

N

W

The Flow
«n 0f Genetic
Information

Hoagland & Dodson (1998) The Way Life Works
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From elementary particles to atom

Atom IS composed of nucleus and electrons

Orbital
N ucleus Is composed of protons and neutrons

Neutron
Subatomic
particles

Proton orneutron

IS composed of three quarks

Adapted from A-tEESE (1991) 57 93 H#4, p.103



Helium He?

The smallest orbital: 1s (2e7)
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Hydrogen H!
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6 protons, 6 neutrons e
and 6 electrons

The innermost shell: 1s (2e)

e

CarbO n C6 S The second shell: 2s 2p *¥Z (4¢)
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Hybrid orbital
Sps

C6

(2 inner electrons and
4 outer electrons)

H

1 tetrahedral

CH,

Methane

' Covalent bond
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Steps for developing the Earth environment

The core of the Earth is hot melted heavy metals

Meteorites Heavy cloud
bombardment Earth melted accumulated Firstrain  Sky cleared

"‘-é‘li' e e ety

4.6 billion yr ago 3.8 billion yr ago

Water on the Earth was brought by meteorites from outer space

HHIRAESS (1994) 57 132 [, p.37



From basic small molecules to unit molecules
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Alberts et al (1994) Molecular Biology of the Cell (3e) p.4

Unit molecules can be produced in test tube

Basic small molecules
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water
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electric
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S ” Stanley Miller

Unit molecules

Amino acids @ &‘
Product

7 days later
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Replication mechanism of nucleic acid
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How to make copies from single molecule?
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Trick 2 Hydrogen bonds IS PR g /3 Hydrogen bonds
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RNA
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Make template from the original molecule
Trick

1
2
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Now make more copies from the template
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Keep duplicating...

Duplicate 1
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Catalytic proteins and membrane boundary
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Catalyzed by protein? \

When the resource was
limiting, the duplication l
was getting difficult ‘
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New strategy was needed... —
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Central Dogma

Replication g D N

A

Transcription 1: Reve_rse_
. lranscription

RNA

Translation l

Proteln
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DNA
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Transcription

Amplification of DNA message
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DNA

a2

Stop codons: UGA, UAG, UAA
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Atom Basic molecules

Big
g
‘r“-’_‘_ \i

Elementary elements

Nucleic acid
Replication & Message

Central

Dogma

Protein
Catalysis & Function
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Three major macromolecules in the cell

Nucleic Genetic message DNA
acild Protein synthesis RNA

Cell structure Muscle

Protein CeII functlons Enzyme

Cell structure Cell wall
Energy Starch
SO 8 88 8880888 8888 88

Carbohydrate
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The sequence Is critical important

A pile of disorderly bricks is not a house
A mess of aimless alphabets Is not a word nor sentence

A string of rando
A string of rando

m nucleotides is not a useful gene

M amino acids Is not a functional protein

o
N
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Macromolecules ...
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Lehninger Principles of Biochemistry (3e) p.5, 70



Bioinformatics
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23 paternal
dlrectorles

" || ll
3,000 MB (3 GB)

Totally 25,000 files
In 46 chromosomes

Replication

.

23 maternal
equwalents

Before cell

division

.. e

Homologous chromosomes
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Final version of cellular genetic mechanism

DNA replaced RNA and became the major genetic material
RNA shifted its role to protein biosynthesis

\ ! b PO Translation -\

Prokaryote Eukaryote
Student dormitory  Furnished apartment or house
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(1) How was this universe formed by combinatiomn?

(2) Is the whole universe composed of elements
exclusively from the Periodical Table?

(3) How Is protein translated from gene sequence?

(4) Why the seqguence of a macromolecule in the
cell is critical important to the life?

(5) How was a /iving cell developed from non-living
substances?

Discovery: The Geometry of Life (The Infinity Voyage) Juang RH (2006) Life Story
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Search “JuangWeb”

MNTU Google search

Key board of PC Boy links to an English index table for this web site —

Chinese Home

Fersonal Teaching Research

: Biochem Group Linkings
Mon-Official Records Biochemistry Basics Starch Phosphorylase Introduction Mational Tatwan University
I Think, T "Write Purification & Analysis Heavy Metal Strezs Public Faciliies College of Life Science
Cartoons Eiotech Core Tech (BCT) Lab 520 Alumm Protemn Sequencing Dept Biochem Sci Tech (=5
Art of Scientfic Investgation PEOTEIN (short course) IMonoclonal Ab Lab O-21¥358 Inst Wherobiol Biochem (mbc)
JYC's Oul Panting Ifonoclonal Antibody Lak EBiotechnology Lab for Ab Tools Center for Biotechnology
o _ll Life Story
- About English Pages -

LNCREERGES - About Taswras -
Tarwan Profile (BB
Tarwan Festivals (GIC
Mational Palace Museum
Taipei (weather) | Tawan CWikipedia) T
J¥C's Oil Painting Eshibition On-line

Basically this web site 1z compiled in Chinese. To help the access
of information by computer which can not read Chinese
characters, this English Home Fage iz created. Besides, an mdex
table in English is uzsed to help surfing this web site.

From DA to protein
* More animations in PowerFoint format

If you have any question, please e-mail to Juang

How to teach vour PC reading Chinese charactars:
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