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DNA

mRNA
tRNA

Directs amino acid Binds to amino

sequence of acids and directs
polypeptides them to proper
locations within the
-G~~~ growing polypeptide
Do chain

Figure 3-11 The Roles of DNA and RNA in Protein Synthe-
sis.  The genetic information in DNA is transcribed into molecules of

P

rBNA

Component of the
ribosomes that
serve as the site of
protein synthesis

S

messenger RNA (mRNA), transfer RNA (tRNA), and ribosomal RNA
(rRNA). Each type of RNA plays a specific role in protein synthesis.
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° 'ATG CCC CTC AAC GTT
| TAC GGG GAG TTG CAA_

DNA

3

mrRA - AUG CCC CUC AAC GUU
§ m=mcc=cs=sm=o===3
2 4

codon 1 3 5

CHHE Met Pro Leu Asn Val

EH i i S s . s O GHOD

T8 12 SEEES 01F 720 DNAZSE] AJStsl=s], DNAS A2 ANAS| 22 ofgH $ict, T2 RNAOIA A
o] 4717} 20f site] 20| 5|1, 0| AEE st ofo|AS At

SAIglo| Ot HIZ HISto 2 HYIE 2] LiZH o, 37H) &7 | Bt MIE] tHS3h= Ol |LeAtE B0 ECt B
E(stop) F=2| A0l 0/0f thSsh= ota|=ito| ZXHSHX| 242, 015 BhtS ClE o] Z2EICE
ofu[=At Ala(@ah), Arg(Ol271d), Asn(OtALIZIZ), Asp(ORAMIZEA) Cys(AAHRD), GINGEFEIR),
GIUEREH, GyE2IA), HisGIAEID), le(0IATAD, Leul@A), LysEl4D, MelHIEIRY), Phe(dLtzi),
Pro(Z=2), Ser(A[2)), ThEH|2H), Tro(ERED), TyrEIZ4), Vall2l), Stop : B2 2=

Zt ofo|=2t2] mRNA 2E(ZE)
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g =
 Naire  GCAGCCGCCGCU
 Oplene UGCUGU
‘ Asparﬁc,acid , GAAGAG
Glu’temncamd GAAGAG
f,PH,eny‘laJ’anine , UUCuw
 Giyoine . GGAGGCGEEGEU
Histicine CAC CAU
 Isoleuoine AUAAUC AU
Lyse AAMG
Leucine UUA UUG GUA AUA CUG CUU
Methionine AUG (Metis also a START codor)
Asparagine AACPAAU :
Proline CCACGC C0G CoU
 Clutamine CAACAG .
Argiine  AGAAGGCGACGCCGGEOGU
Serune AGC AGUUCA UCAUCC UGG UCU
Threonine ACAACCACG ACU
Valing GUAGUCGUGGUU
Tryptophan UGG
Tyrosing UAC UAU ,
MRz UAA UGAUAG
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side chain and pepﬂde grou

Hydrogen bond between Disutfide bond
two side chains
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Primary protein structure
is seguence of a chain of
aming acids.

Fleated shest Alpha hedix

Secondary protein structure
aocurs when the sequence of
aminoacids are linked by hydrogen
bonds.

= Pleated sheet
Tertiary protein structure
oCouws when certain attractions
are present bebween alpha helices
~Alpha helix and pleaied shests.

!

Quaternary protein structure
is @ protein consisting of more
than one aming acid chain,

Image adapied from: Mational Human Gencme Research Institute.
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A DNAE BHS7| 3i8 Fx2 ojgict

DNA replication?] 57

9 =X Z A (semi-conservation replication)
: by DNA-dependant DNA polymerase

.
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by Watson & Crick

o B bR o B e b

DNA Replication Prior to Cell Division
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Parent Strands
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Complementary New Strand 4



DNA (RNA) 3822 e 5(P)-10-3(OH) 8322 X8

- leading strand
- lagging strand : Okazaki fragment 9| ligation

= 3'

+l__ Tempiate Strands

/’/’_‘.\7— Replication Fork
\

3!
—DNA Polymerase
Ozaki
Fragments DNA Ligase
Lagging Strand
Leading Strand
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Topoisomerase RNA pol.

: DNA untwisting - Rifampicin-sensitive

- 8% 72k59 RNA primer &8
I. Topoisomerase I -oriOf Al StH O K&
: ahead of the replicating DNA
: ss cleavage Primase

- Rifampicin-insensitive
II. Gyrase (Topoisomerase II) - KA 752 RNA primer €/d
: ds cleavage - QK71 © Y oG B8
Helicase DNA ligase
: Unwinding of double helix -5-Ygouug J[E2 Mg
rds ALOIG &4 23S BT - (DNA-DNA) % 7t5

®
W IS/ 08-09-11KIM, IU




DNA pol. T

: DNA dep. DNA polymerization
: 3'-t0-5' exonuclease
: 5'-t0-3' exonuclease

Trypsin digestion of DNA pol. I

Large carboxy terminal fragment
(Klenow fragment)

- DNA dep. DNA polymerization

- 3'-t0-5' exonuclease

Small amino terminal fragment
-5'-t0-3' exonuclease

L
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DNA pol. IIT

: holoenzyme (10709 subunitC 2 F7/)
: a subunit - dna £ gene product
- DNA ploymerization
: € subunit - dna Q gene product
- 3'-t0-5' exonuclease

2 A& (holoenzyme) : 01 & subunite 2 34
Y& subunit HA MOz 88 &K
a4 (coreenzyme) : B8 S XY 249 B9 YA

R



DMNA primase
RMNA primer

DMA ligase
DMA Polymerase (Pola)

g1, I TIVHH R 3’//:/|
Okazaki fragment \“ﬂ

O] (L8

LoC

1
I I il

5
Leading

strand Topoisomerase
3
DNA Polymerase (Polé)

& Replication Helicase :

: DNA-dep. DNA pol. Single strand, Ori

: dNTP (.G,A,T,C) Binding proteins

: with primer

:5'-P

: ds DNA to (ds DNA),
o EAN

: at origin

: with various enz.
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