AMINO ACIDS

amine group -NH,
carboxyl group —-COOH
alpha carbon

side chain

H O
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NH,—C—C—OH

|
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levo- and dextro-rotatory
L-isomers

AMINO ACIDS (2)

aromatic: contains benzine
aliphatic: benzineless

PROTEINS

peptide bonds

amino or N terminus
carboxyl or C terminus




PROTEINS (2)
Structure
primary
secondary
a helix
B-pleated sheet

tertiary

quaternary

TRANSLATION
transfer RNA (tRNA)
codons, anticodons
start and stop codons
reading frames
standard genetic code
sense codons
synonymous codons

codon family

Socond base

ase v ¢ A o
UUY. Phonylaanine  UCY  Serine UAU Tyrosine UG Cystoine
UUC Phonyialanine UGG Serine UAC Tyrosine UGG Cystoine
WA Loucine Sorne UM Stop UGA Siop
UG Laucino UGG Serine UAG Stop UGG Tr
CUU. Loucin CCU Protne CAU Histdno caU Argiine
UG Lovcine GGG Prolne CGAG Hintdno Cac Argine
CUA Loucine CCA Proline GAA Gutamine  CGA Arinine
UG Loucine GG Prolne CAG Gutamine GGG Arginine
AUY loewcine  ACU Thonine  AAU Asparagine  AGU Serine
AUC lsdlwcine  ACC Thioonine ARG Ast AGC Sorne

I AUR iscleuche  ACA Trwonine  AMA Lyt Arginine
AUG Start Mothonios) ACG Throorine  AAG Ly GG Arghine
GUY. Valie GCU Anine GAU AspartcAdd  GGU Giycne
GUC Vaiio GGG Alanine GAG AsparlicAdd GGG Gicine
GUA Vaiio CA Aino GAR GuiamicAdd GGA Gicine
GUG Vaiie GGG Alsnine GAG GitamicAdd GGG Gicine

7~ T
Codon Amino acid




MUTATION
replication or repair errors

length
point & segment

change
substitution
recombination
deletions
insertions
inversions

(@) AGGCAAACCTACTGGTCTTAT
b) AGGCAAATCTACTGGTCTTAT
(© AGGCAAACCTACTGETCTTAT
@ AGGCAAACCTACTGCAAACAT

GreTT
ACCTA

© AGGCAACTGGTCTTAT
() AGGCAAACCTACTAAAGCGGTCTTAT
® AGGTTTGCCTACTGGTCTTAT

FIGURE 111 Types of mutations. (a) Origis
©T n from G to C. (d) Recon
GTC AAC. (¢) Deletion of the seq
sequence AAAGC. (g) Inversion of 5—GCAAAC

sequence. (b) Transition from C to T

he exchange of the sequence
ACCTA. (f) insertion of the
310 §'—GTTTGC—3.

SUBSTITUTION

transition & transversion
4 & 8

non- & synonymous
silent

missense & nonsense




Purines Pyrimidines

Transversions
| Transitions

Transitions}

Ge——mT

Transversions
TameLs,
random protein-coding sequence
Substitution Number Pecent
Total i all codons 549 10
Synonymous 134 =
Nonsynonymous as 7
32 n
» 4
15 100
s 4
175 %
166 9
Nonsense 9 5
Total in second codons 1 100
Synonymous 0 o
on 18 10
176 9%
7 4
Tota in third codons 18 100
Synonymous 126 ©
Nonsynonymous B 3l
Missense 50 z
Nonsense 7 4

RECOMBINATION

crossing over
(reciprocal)

gene conversion
(nonreciprocal)

generalised & site-specific
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Wit svands denate miseatehes. Wa
e Mo iho depending on th type of resolution and he choice
S siands for exciion and tepar, .
O s (e 4, o cossing ver Pl gene conversion (s ).

INSERTION/DELETION

indels

Addition
© Deletion
‘Radition

esulting in the deletion of a DNA

cation of the same sequer

m, the chance
box

FIGURE 116 (2) Unequal crossing over r
sequence in one of the daughter strands and the dupli
in the other strand. (b) When a DNA segment is duplicated in tand
of misalignment increases, as does the chance of unequal crossing over.
denotes a particular stretch of DNA. Modified from Li (1997).
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INVERSION

chromosome breakage,rejoining

intrachromosomal crossing over

MUTATION RATE

replication or repair errors

length
point & segment

change
substitution
recombination
deletions
insertions
inversions




