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1. MHIEXIBiomolecules)
1) fIISHIZEXIC =& J|(functional group)
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Fig. Structural hierarchy(MI31) in the molet:ular organization of cells

2. B33 34 (Biochemical processes)
1) Z3AA ¥k (Nucleophilic substitution reactions)
A + B X —» A-B + X
2) A AW-S- (Elimination reactions) : double bond is formed
3) Ol &Q}HLS (Isomerization reactions)

Aldose —¢——> Kketose

4) LHolgt@ Hkg (Oxidation-reduction reactions, redox)
CHsCH;OH —e—— CH3;COOH

0] Jl==20HEtS (Hydrolysis reactions]
Hydrolytic reactions may be catalyzed by acid or base
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(a) Mechanical example
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* AF3}-29 W3- (Oxidation-reduction reactions) : A XA A
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Activation barrier
(transition state, )

Reactants (A)

Free energy, G

AG

Reaction coordinate (A — B)
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4. MIEAJ|E, ME, 4SH

= What characteristics distinguish prokaryotes from eukaryotes ?

Cytoplasm  Nucleoid Ribosomes
Plasmid

—
0.5 pm

Cytoplasmic

Cell wall membrane

Figure 2-1a Brock Biology of Microorganisms 11/e
©2006 Pearson Prentice Hall, Inc.

1) §SMIZEO| A ZX(Structures of procaryotic cells)
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- B2 (rodlike) : bacilli

- T4 (spheroidal) : cocci

- YA 9k (helically coiled) : spirulla

O MEH(Cell wall) : 71AAA I 2 RE Axe] FeFA 2 BHE7|F
* X @E] 2 7+ (Peptidoglycans)

« 1A A 0 12U A] (Gram positive), L334 (Gram negative)
@ 9% @‘E}(Plasma membrane) : A A Fi}4d
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@ <9 AA (Chromosome) 2 Plasmid : 3= &+



2) XISHM|IEO] FZX(Structure of eukaryotic cells)

@ ¥4 (Plasma membrane)
- A=A T34 (selective permeability)

&4 & (receptor)
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©® MEFZ =g ok Mitochondria)
- 37|14 % & (aerobic respiration)
- o4 A AAH(energy generating)
® =A% (Peroxisomes)
- t}eket 2k3l & 4 $fr(contain oxidative enzymes)

@ =A4A(Golgi appratus) : St Aol 7lyy £ . 257

SENE

of
—

olEZ=2|0}

HFE HMES
(O] Al 22

= The plasma membrane contains transporters, receptors, and ion channel
= Endocytosis and exocytosis carry traffic cross the plasma membrane
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The Flow of Biological Information : Cell Communication

CRELERE
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1. DNA : BESH FRAF
1) DNA #%#
- TFAAE  Nucleotide(S14F, &, &47])
- 7% : Watson & Crick (double helix, o]& %)
- AbH Aol o 7] (complementary base pair)
- Q1A 2 2 A E (Human Genome Project, HGP)
£ 7 1 8 (Bioinfomatics) @ 1%t Al (3¥7Re Al 49E7))

- Z2H 29 ~(Proteomics) : A=A TS0 xE e gulzd 3
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2) DNA 54| (DNA — DNA)
- 53 (template) : DNA
- DNA <334 (DNA polymerase)
- HlR BA B A (semiconservative replication)
- Sga4 AMBtSpolymerase chain reaction, PCR)

2. RNA : BEARS AL
1) A AHtranscription) : DNA — RNA



2) RNA &+ :

- 3 BF RNA(ribosomal RNA, rRNA)

-4k RNA(transfer RNA, tRNA)

% RNA(messenger RNA, mRNA)

3. @ ATA MY (translation)

- OZHIS(proteome) : 3t HHHIC| HI= DNAZRH IS0 K= ZE WA X
1) A ¢35 (genetic code) : AUG(met), GGU(gly), UAA(stop)
2) &3 QE £ (exon & intron) :
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III. 53 AAEA (Biomolecules in Water)

1. E9 E—X}?Z(Molecular structure of water)
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2. H 28Z¢% (Noncovalent bond) : MHIEXI] 2XE K{X|Ol= 2ot HE!
O #FAZ&E (Hydrogen bond) : *3=FA4=# A=l ot s}s-A% (20kl/mol)
O 0Ol=2% &2 X2 (ionic interaction)

- ks = AEtE W YAA Y 38 2 F Aol A ik ex) NaCl
O HHJIZZA 8l(Van der waal's force)
- A A o7 WwAstE AT A ARG o vwA oksir)

O AzdXZ(Hydrophobic interaction) :
- dho] Gtzol vk o] ok Ao T3 kS Frt

O Ti%ﬂ_% AA7|A ol o]ste] WAy
O 0] HO0IX| 2 HESMOT FQot +=4ZFE
- DNA, RNA, protein 52| 3394 G225 M7= H 2AHH o2 7o

ex) DNA9 double helix T+%, @¢# A9 g-y A, B-HETZ

2. =9 &MA42
- AP 2SO HEE HE 37 0 A= Z2SSH),
D EME2AM &

- X144 (hydrophilic) : &2 A3X} AXQ FAZEEUS & = U= S8 y i
_] I
=

=2 2
- 254 (hydrophobic) : Ao ¥4 ExAE5L2 3 £33 u 29 203}
SXEowqH wAH] 2 HER TAE AN

- 9=A EAHamphipathic molecule) : =3 &£&3& w] <S4 A= micelle FA
- H 34 BEX F24%S &+ gy



Micelles

All hydrophobic groups
are sequestered from
water; ordered shell of
H,0 molecules is
minimized, and entropy
is further increased.

2) A& osmotic pressure)

Extracellular

solutes Intracellular
/ . solutes

(a) Cell in isotonic
solution; no net water
movement.

. .
(b) Cellin hypertonic (c) Cell in hypotonic
solution; water moves out solution; water moves in,
and cell shrinks. creating outward pressure;

cell swells, may eventually
burst.
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4) A=H(buffer)
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