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4.1 S K2| (Central Dogma)

« 27 (replication): DNA —> DNA
« &AL (transcription): DNA —> RNA
« B A (translation): RNA —> St Al
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1 SAIK2| (Central Dogma)
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« L8 = HO0|

1. HY & oA BHE (posttranslational modification)
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4.1 S K2| (Central Dogma)

. HBHEY A0
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DNA/RNA
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DNA/RNA

Elnl (-r) FBAREIE - FIYRE|ST} HU=|of DNA £ BNAE 214 DNASA,C, T, G2 242
= ANAE T CHAID] US) BISARI2QA DAl 2| AE 2Hect,

H3(|:
: oted (A)
H\C/C\C/O
I Ayt
/N\C/N\H. CI:
g Il il \C"'\\
é II /C—H
H” \N/C\N
I:ol
AME2 (C)
T
H\C/C\ Y Fotd (G)
[ [l .
> N\C/ (l_l,
oL e
|
H




CBNU’

4.2 DNA = Al

« DNA
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4.2 DNA = Al

DNA template strand

(@) 3 /\f 5 Strands separate

b) 3 —""~__—  >°¥ RNA primer

synthesized
5' 220000000009 3!
RNA
(©) 4 _——~____— %  DNAsynthesized
W ¥ fAIRg O
| olymerase lll
S RNA DNA TR
(d) 3 e T ? RNA primer
removed by

DNA polymerase |

Space filled in Figure 4.2 Initiation of DNA synthesis
by DNA polymerase requires the formation of an RNA
primer.
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4.2 DNA = Al

A SUMMARY OF DNA REPLICATION

Single-strand binding The leading strand is

proteins stabilize the synthesized continuously

unwound parental DNA. in the 5" — 3" direction by
DMA polymerase.

Helicases unwind the
parental double helix.
EPLICATION oThe lagging strand is

" synthesized discontinuously.
RNA primer Primase synthesizes a short

RMA primer, which Is
Okazaki fragment extended by DNA polymerase

) hﬂiﬂg made to form an Okazaki fragment.

Parental DNA Polymerase

e After the RNA primer is
replaced by DNA (by another
DMNA polymerase, not shown),

DNA ligase joins the Okazaki
fragment to the growing DNA ligase
strand.

g Overall direction of replication
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4.2 DNA = Al

Daughter strand
synthesized continuously
DNA polymerase
Parental strand molecule
Origin of Daughter
replication stragd 5 Parental DNA
3[

Daughter strand
synthesized
in pieces

Two daughter DNA molecules g\“\sﬁ\
DNA ligase

Overall direction of replication
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- Al JIXI RNA &4

— &2 RNA (mRNA)

- 8 € RNA (tRNA)
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Figure 4.4 Steps in messenger RNA synthesis. The start and stop sites are specific nucleotide
sequences on the DNA. RNA polymerase moves down the DNA chain, causing temporary
opening of the double helix and transcription of one of the DNA strands. Rho binds to the
termination site and stops chain growth; termination can also occur at some sites without rho.
(With permission, from T. D. Brock, D. W. Smith, and M. T. Madigan, Biology of
Microorganisms, 4th ed., Pearson Education, Upper Saddle River, NJ, 1984, p. 285.)
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RNA polymerase
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Ribosome

Ribosome : CteHE &M

- 2/3 BNA, 1/3 HtHEZ 14

—a small (in £ co/i, 30S) and larger (50S) subunits.
30S unit : 16S rBNA and 21 different proteins.

50S subunit : 5S and 23S rRNA and 34 different proteins.

Ribosome
Light subunit
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t—RNA

Amino acid attachment site Amino acid
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Growing — Nel)((’t an:)ino
polypeptide rowing acid to be
:T'?g‘lgcules poly- added to
4 Large peptide polypeptide

% subunit
P site A site

P " ko "
// r. \\ mRNA
mRNA Small binding
subunit site
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Start of genetic message
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stage € mRNA is
transcribed from a
DNA template.

AmInO\\O TRANSLATION
Stage @) Each amino

Enzyme
Q acid attaches to its proper
tRNA with the help of a

ATP specific enzyme and ATP.
tRNA
/\: Anticodon
Initiator Large Stag: 0 Initiation of polypeptide
tRNA ribosomal  Synthesis
subunit The mRNA, the first tRNA, and the
ribosomal sub-units come
Small together.

ribosomal
l subunit

New tide

bondmmlng Stage o Elongation

A succession of tRNAs add their
amino acids to the polypeptide
chain as the mRNA is moved
through the ribosome, one codon
atatime.

| ’ J , 2
mRNA '
l gﬁg&"olvmpﬂde

Stage e Termination

The ribosome recognizes a

< stop codon. The poly-peptide
is terminated and released.

::;ide @ Peptide bond

formation

e Translocation
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4.5 AL =&

— activation, inhibition (&4 &=, HIX
— induction, repression (R& & =)

Regulate Regulate enzyme synthesis

JA
1>
i

enzyme
activity  |Afifansiation] |VAtianscription!
Substrate Product
Enzyme A
Translation i

Transcription
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- Xl (repressuon) SRl (corepressor)-tHAIB 22| 2|5 &=
- 8% (induction): <Al (inducer)-Et=2 J| &

(@)
[PromoTerIOperaTorI Genel | Gene2 | Geneld |
Transcription blocked

(@)

I Promoter [ Operator | Genel | Gene2 | Gene3d |

permitted
- (o)
(0) |PromoTer|OpercTorJ Genel | Gene2 | Gened |
|_Promoter | Operator | Genel | Gene2 | Gene3 | o

Transcription blocked
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O|=ME (diauxic growth)' E}E S ESFO EA-UXRS
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Fig.1. Growth of Esherichia coli in the presence of different carbohydrate pairs serving as
the only source of carbon in a synthetic medium”,
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O|stM A2 A M (Catabolite Repression)

- glucose

Glucoselt £ ol™ B—galctosidase
(lactose 20dllotH glalactose A4d)
O Y& A

Glucose
added
N

+ glucose

Units of [J-galactosidase

t Time (hr)
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20 24 2 AHE SA-FS A

DE 3
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Threonine

Enzyme # 1

(Threonine

deaminase) v

o-Ketobutyrate
Enzyme # 2

o-Aceto-a-hydroxybutyrate
Enzyme # 3

o, B-Dihydroxy-p-methylvalerate
Enzyme # 4

a-Keto-f3-methylvalerate

Enzyme # 5

Isoleucine

(
Z 0l 2IoH X o

Feedback inhibition

~ (Isoleucine inhibits
enzyme #1)
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J =
« OlHXIO SfE56te ExJIA: sS+5, dHE0I

« =S&{ (passive diffusion): =2 sTHM X2 sE2 s& IS
g [Me

Jy: U2 SUote 22 A flux (mol/cm? s)
Ko: EHAI== (cm/s)
Cacr NIZE5 =5 (mol/cm?)
Cur HNIZLLH =% (mol/cm3)
- 0l) S0 AAS HMIEZES
- dMotE WAL 2 2XA=: low Kp
- NEEOILI =2 244 382! high Kp

() =%

7" CHUNGBUK MATIONAL UNIVERSITY




gt &L T HIS
Jn = Jamax[Cag /(Kyr + Cag) = Cpy /(Kyr + Cy) |
Kyr: 2I&2 &gt o2
o) JISHAZ: LOoILt HEXNSE SIISHEE, HEA: 22HMEL E=
sSaS(active transport): s& JIS2I|0 S, gASE oz 22, O
HXl 22 (ZXD|&8EEo HED|, pH JI2D], ATP JI=2dH)
o) H&EZ: MO =5
HE&O0| (group translocation): =5 10E SO J|&E0| &Nz HE
i) sugar (MIZES) + PEP (MIZQH)

—> sugar—P (AIE Q) + pyruvate (ML)




Cytoplasmic Membrane

Glycoprotein Carbohydrate S ™. e —————
— (of glycoprotein) = T
Fibers of the <~ -~ — R
extracellular —~ o - 2. W B TS

matrix

Microfilaments of Proteins

the cytoskeleton CYTOPLASM
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Cytoplasmic Membrane

Water
Hydrophilic DOOOOOEOOHEO MO
heads
Hydrophobic

tails
OO0l

Water
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Membrane Transport

Rate of solute entry

Carrier saturated
with substrate

N Carrier-mediated
transport

/7 Simple diffusion

External concentration of solute
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Membrane Transport

Molecules of dye Membrane EQUILIBRIUM
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Membrane Transport

Hypotonic  Hypertonic
solution solution

Solute
molecule

Selectively permeable
membrane

HYPOTONIC SOLUTION I HYPERTONIC SOLUTION
Water & Q

ol Q
molecule @
\@ Q
&> @ é @ o

O
@ @Q‘@I(@ D

w3 Selectively
) permeable Solute molecule with
membrane cluster of water molecules

NET FLOW OF WATER
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Transport Protein

Solute
/ molecule
QOO ' (OO
i )’
QOO 4 e e g

Transport
protein
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OO T O
FLUID Phosphorylated
ggELSIDE Transport transport protein
protein
.‘
) First
solute
CYTOPLASM
@ First solute, @ ATP transfers € Protein
inside cell, phosphate releases solute
binds to protein to protein outside cell
Second

solute\‘ I

© Second solute @ Phosphate @ Protein releases
binds to detaches second solute
protein from protein into cell

@Addison Wesley Longman, Ine,




LHALZE AIEZZESH0A NIE =2 F&

« XM 227 (receptor):
- HIE ol S& ) sistZe, =9 &30 Ut F28 Ml
ol HlZ

|IZTHH =2 AI=
):

A
+ SI&H X328 (chemotaxis): 2HEICIOF S LA E 2| #

I
42 R0z XY
- M4 22S




Chemotaxis

-
(o=
]

e
w

=

<C




Attractant
Control
Repellent

Time

agn} Jad s||eD

e

Chemotaxis

(d)

(b)

(©

@




