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Drama of Mol. Biology ... the actors
PROTEIN
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Polymeric Actors

DNA Nucleotide or Base ACG,T
RNA Nucleotide or Base ACG,U
Protein Amino acid residues amino acids represented

by 20-letter alphabet
missing {B, J, O, U, X, 7}



Typical DNA Seguence
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gggagaacac
ccaggtccc

agtgcttcett
tcttctagtg
gctgggecge
cgtcctcagce
ccccagcaag
ccagccagga
cgtgcgcagce
ggcccggcegce
agaactccag
ccgaattaat
cagactattg
caccccagct
agtggcccat
tttgcaccaa

tgatggaaaa

ccggagaagg
tcggacagag

agacggactg
ttgctgcette
aagaagttcg
gaatttgagt
gacgtcgtgg
gcgccecgecc
ttccatcacg
ttcttcttca
atcttccggg
atttatgaaa
gacaccaggt
gtgatgcggt
ttagaggaga
gatgaacaca

ggacatccgc

cfieiicdat
cggtctccta
cccaggtcct
ccgcggcecatce
tgaggctgct
tgccccecta
cagaccaccg
aagaagccgt
atttaagttc
aacagataca
ttataaagcc
tagtgaatca
ggaccacaca
acccaggtgt
gctggtcaca

tccacaaacg

gaagaaaagc
gtggagactc

aaggtcgacc
cctgggcgge
cagccgaccc
cagcatgttt
tatgctagat
gctggagagg
ggaggaactt
tgtccccagt
ggaagctttg
tgcagcagcc
gaacacaagt
gggacacacc
ctccaagaga
gataaggcca

agaaaagcgt

aacagaagcc
tctcaatgga

atggtggccg
gcggccggec
ttgtcccggce
ggcctgaagc
ctgtaccgca
gcagccagcc
ccagagatga
gacgagtttc
ggaaacagta
aacttgaaat
cagtgggaga
aaccatgggt
catgtgagga
ttgctagtga

caagccaaac

cagttgctgc
cgtgccccct

ggacccgctg
tcattccaga
cttcggaaga
agagacccac
ggcactcagg
gcgccaacac
gtgggaaaac
tcacatctgce
gtttccagca
ttcctgtgac
gcttcgacgt
ttgtggtgga
ttagcaggtc
cttttggaca

acaaacagcg
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Fig 1.1, Zvelebil/Baum



sugar-phosphate
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Fig 1.5, Zvelebil/Baum
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Proteins:

'Naallale
acids

Letter | 3 Letter | Amino Letter | 3 Letter | Amino
Code Code Acid | Code Code Acid
A Ala Alanine M Met Methionine
C Cys Cysteine N Asn Asparagine
D Asp Aspartic P Pro Proline
Acid
E Glu Glutamic Q Gla Glutamine
Acid
F Phe Phenylalanine R Arg Arginine
G Gly Glycine S Ser Serine
H His Histidine T Thr Threonine
I lle Isoleucine V Val Valine
K Lys Lysine W Trp Trypophan
L Leu Leucine Y Tyr Tyrosine




Typical protein segquence

/translation="MVAGTRCLLVLLLPQVLLGGAAGLIPELGRKKFAAASSRPLSRP
SEDVLSEFELRLLSMFGLKORPTPSKDVVVPPYMLDLYRRHSGOPGAPAPDHRLERAA
SRANTVRSFHHEEAVEELPEMSGKTARRFFFNLSSVPSDEFLTSAELOIFREQIQEAL

GNSSFOHRINIYEIIKPAAANLKFPVTRLLDTRLVNONTSOWESFDVTPAVMRWTTOG

HTNHGFVVEVAHLEENPGVSKRHVRISRSLHODEHSWSOIRPLLVTFGHDGKGHPLHK
REKROAKHKORKRLKSSCKRHPLYVDFSDVGWNDWIVAPPGYHAFYCHGECPFPLADH

LNSTNHAIVQTLVNSVNSKIPKACCVPTELSAISMLYLDENEKVVLKNYQODMVVEGCG
CRI’

Missing letters of the alphabet: B, J, O, U, X, Z



Protein
3D Structure

[

~N

Figure .21 Schoemutic dlagram of the subunit
Strsactuare o Damagesiutenin trearn nuenzas

virus, The structaue comnprises aboar S50 aoun
sCicis arrumaaent I Two chatns AL tred) ol FL
ue ) P aar ol of coch chraln s a lighter
dor i the dlagram e subanit is very
vlongatad with » ong stembike regions it up
IV resacdiuaes o Besth calos andd anciludes ang

fthe bomsest & Behices Koo i o globnalar
structure, abhout 754 g The dobvwlar bead In
formet by residoess onldy roaom MA (Courtesy of

o Wiley, Harvard Linssersaty, )



Cenftral Dogma

» DNA acts as a template to replicate itself.
» DNA is transcribed into RNA.
» RNA is translated into Protein.

{ Replication Transcription J Translation J

DNA === RNA === Protein



RNA synthesis
(transcription)

Y RNA Fig 1.6, Zvelebil/Baum
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protein synthesis
(translation)
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DNA Replication

template strand A

stra nd A

Fig 1.4, Zvelebil/Baum
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parent DNA double helix

template strand
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http://www.biotechnologyonline.gov.au/popups/img_cellwithlabels.cfm

Eukaryote Prokaryote
Nudeolis

http://www.learner.org/channel/courses/essential/life/session1/closer1.html . .
Mitochondria

Nucleoid

Flagellum
Cell wall

Cell Memkbrane
http://en.wikipedia.org/wiki/File:Celltypes.png

Ribosomes

http://www.biology.eku.edu/RITCHISO/301notes1.htm

http://www.cellsalive.com/cells/cell_model.htm



Chromosomes: Bacterial & Human

g Human chromosomes!
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Chromosomes

Homo sapiens (human) genome view BLAST search U huiwi yerwin
Builz 30.2 statistios  Suftgh 1o previous build
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Image adapted from: National Human Genome Research Institute.
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Position Description

22911 ATP-binding cassette, sub-family D (ALD)

22q11.21 synaptosomal-associated protein

2nd smallest chr — 50MB
855 genes
First chr to be sequenced (1999)



DNA Molecule

Complementary Bases
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N
DNA === RNA === Protein
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Basic

Genetic

Figure 6-1 The hasic genetic

P rO C e S S e S processes, The processes shown here
are thought to occur in all present-
cay cells, Very earlv in the evolution
oflife, hcwever, muck simpler cells
prohably existed that lacked both
DNA énd proteirs (see Figure [—11).
Note that a sequences of three
nucleotices (a codon) inan KNA
molecule codes for a specific 2mino
acid in & prowein.




Basic
Genelic
Processes
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The Central Dogmna of Molecular Biology




tRNA
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The Genetic Code



Proteins and
their
functions

Figure §.21 Schemutic dlagram of the subunit
strasctire oF Boemagielutinin from nliuenzas
virus The structiee compeises aboat 550 amin
acichy arrussden! 1 two chatns MAL tred) il HY;
Ies. The Dosr halt of each chaln bhas a lighter
volor in the dlagram, The subunit is very
longtad wih e bong stembike region Built up
WV residues o Both caalns and includes aong

f e bomseest o Behices Known i o wlobnalar
stevctwre, about 75A dong The mobular Bead 1s
formed by residoes only from HA L (Courtesy ol

Don Wikey, Harvand Unisversity, )



Fig 1.7, Zvelebil/Baum
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Transcription Regulation

Basal TF
° ° ° 0 o,
Binding Sites @06430\
CAT Box TATA Box

Intron

TATAAT

Gene-Specific TF
Binding Sites

enhancer coding region

< > promoter region <
< >

Courtesy: Kalai Mathee



DNA Transcription
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Transcription
(RNA synthesis)
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Nuelear RNA

exor 1 exon £ exond

Messenger RNA

RINA synthesis and processing



start of transcription

TATA box i
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Transcription
Initiation

TRANSCRIPTION BEGINS



Transcription,
revisited
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TZRMINATION AND
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224 Chagter G : Dask Genetic Mechauisins
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MELEASE OF PCLYMEFRASE AND

Pigare G- The synthesis of an B
malecule by RNA polvmerase. Th
Chavine l ill(l'\ i III\ X"Ul"l:l[l
sequence on the DNZ and begins is
synthesiaat o srt siec within the
premoter It completes s synthess g
a sp (rermination) signal
whereupon bota the polvimerase ad
its completed RNA chain are releast
During RNA chain elangaticn,
polymerization rates averager aboul
nudeatid?s persecond at 37°C
Iherefore. an RNA chain of 5000
nudeotides takes aboat 3 minutesy
complete.
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of amino acid
into protein




