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The components of nucleotides

. - + sugar + phosphate

1%+ B2 (nucleotide) TR
4 different dNTP's (deoxynucleoside triphosphate) :
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T
I (pentose)
B: &
(nitrogenous base)
P : ZRiERIR
(phosphate group)

deoxvadenosine triphosphate = dATP deoxyguanosine triphosphate = dGTP



I #%& (pentose)
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Ribose
(in RNA)
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2'-Deoxyribose
(in DNA)




g% 2 (Nitrogenous Base)

Adenin AR°R %

Guanin &5 °R % Thymin ASASRERE  Uracil bk %2

Two types of nitrogenous bases :

2.4 purine (fused five and six member rings)

<R pyrimidine (six memberring)
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i R & ¥ (base pairing)

Muclectides
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mynucleotide chain)

From nucleotide to DNA
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% AXDNA ( Double Strands DNA)
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An o helix can be either right-handed or left-
handed, as defined in the following figure.
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(a) The right-handed a helix without showing atoms.
(b) the left-handed a helix.
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Translation of mMRNA to protein

Aminoacyl-tRNA synthetase
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RNA structure

I'he major role of RNA Is o

E)
participate In protein synthesis

RNA may be double stranded, but most
cellular RNA molecules are single stranded.

This requires three classes of RNA:
1. ribosomal RNA (rRNA )
2. messenger RNA (mRNA)
3. transfer RNA (tRNA )




Messenger RNA

MRNA is transcribed from DNA, carrying
information for protein synthesis. The
consecutive trinucleotides is know as a codon

Three consecutive nucleotides in mMRNA encode an
amino acid or a stop signal for protein synthesis.
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Transfer RNA

e major roile o'f tRNA Is to ;'crzmsJa'te

MRNA sequence Into amino acid sequenc
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Some nucleotides in tRNA have
been modified, such as :

dihydrouridine (D)
pseudouridine (Y)

inosine (I)

A tRNA molecule consists of 70-80 nucleotides
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X BR (Amino acid)

Anatomy of an Amino Acid
A 5 2
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amino group |R carboxyl group
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{RJ3% (sidechain)

C =Carbon N = Nitrogen
O =0Oxygen H = Hydrogen



The overlapping range of
amino acid properties
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fis |+ (aC1d1c)
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% % % f& Aspartate ; Asp; D

COMMON GROUP SIDE GROUP ("R" GROUP)

¥ % f&¢ Glutamate ; Glu ; E
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COMMON GROUP SIDE GROUP ("R" GROUP) I COMMON GROUP SIDE GROUP ("R" GROUP)

¥ g p& Lysine ; Lys ; K A % f& Arginine ; Arg ; R

COMMON GROUP SIDE GROUP ("R" GROUP)

£ z p& Histidine ; His ; H



COMMON GROUP SIDE GROUP ("R" GROUP) COMMON GROUP SIDE GROUP {"R" GROUP)

A% % p& Tyrosine ; Tyr; Y ¢ 3 p& Tryptophan ; Trp ; W

COMMON GROUP DE GROUP ("R" GROUP)

¥ % f& Phenylalanine ; Phe ; F

I SERRRTRRRtainnntenaninnns SORRARRRt e Rt Rt e nenanant CORRRRRERRR e R R AR nnnt CARRRRReRRReneneene Rt nent
. T s r I‘.. e ) o -
» - - 5 &
. |, - P

L




dL = e

SANERANERNNERON AN NANEND NENER

¢
B 7
J b e
2 B
e B

= (sul fur)
RS 3 AR

COMMON GROUP SIDE GROUP ("R" GROUP)

B 3 i« Cysteine ; Cys ; C
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.7 K 1+ (hydrophilic)

Rz & {2 A (polar group)

COMMON GROUP SIDE GROUP ("R" GROUP) i COMMON GROUP SIDE GROUP ("R" GROUP)

% % Aghe Asparagine ; Asn s N £ % fig?% Glutamine ; Glu ; Q
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Fr 7K 14 (hydrophobic)

R 5 244& {4 A (non-polar group)

COMMON GROUP SIDE GROUP ("R" GROUP) COMMON GROUP SIDE GROUP ("R" GROUP)

% % f& Valine ; Val ; V v % fix Leucine ; Leu; L
Aliphatic Aliphatic
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J»tm - K 1+ (hydrophobic)

RA 5 244& % A (non-polar group)

COMMON GROUP SIDE GROUP ("R" GROUP)

P v % f& Isoleucine ; Ile 5 1
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COMMON GROUP SIDE GROUF ("R" GROUP)

w % & Proline ; Pro ; P
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% Peptide Bond : ift #% 5 FApbdaz ¥
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7K 2 (hydrophilic)
# 7K t+(hydrophobic)
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Primary Structure
SR ABF 3 eg. MFCVLIPCTNQQPNQ.........

Condensation Reaction
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Form peptide bond

Form peptide bond




£ 77 (parallel)
R F 7T (anti-parallel )
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( x-ray crystallography ) -~ |
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© X-ray diffraction (along with nmr) has
rovided our m eim— - :

( Nuclear Magnetic S Tas Bteoh
molecules.
Resonance NMR) s
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( simulation of theoretical
calculation )
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