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General features of amino acids
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Classification of amino acids

e basic: + NH,-group
e acidic: + COOH-group
e uncharged polar

e nonpolar: e.g. cysteine — disulfide bond



Classification of amino acids I1I.
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Classification of amino acids III.

C. Special cases
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D, Amino acids witl hydrophobic side clains
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Peptide bond formation :
e covalent bond (-CO-NH-)
Amino acid 1 Amino acid 2
e N- terminus R 0 R, 0
_ NH, OH " NH H
e C-terminus H
R, o R, 0
}C-IC' H\C—C,/ Dipeptide
” S\ N\
NH, NH H

Peptide bond




Structural levels of proteins

e 1. primary structure
e sequence of amino acids

e 2. secondary structure
e a helix
e [ sheet
e stabilized by H-bonds




Structural levels of proteins II.

e 3. tertiary structure

e ionic, nonpolar, disulfide, H-bonds and van der Waals
interactions — conformation

e domains
e chaperones: folding of the protein

e 4. quaternary structure
e more than one polypeptide chains
e subunits



Primary structure
amino acd sequence

Tertiary structure
) hree-dimensional structure

Quatemary structure
complax of protesn molacules




Types of proteins

structural proteins — actin

antibodies (immunoglobulins)

transport proteins

channel proteins — ionchannels
hormones — insulin

regulatory proteins — transcription factors
receptors — insulin receptor

enzymes



Diseases

e little” change in structure — great problem in
function

e point mutation in the gene — alteration of the
amino acid sequence — change in the
conformation — functional abnormality



Sickle cell anaemia

e inherited
e point mutation in the B-globin gene

e haemoglobin molecules form precipitates within
RBCs
e Ssymptoms:

o breathlessness, weakness, fever, hematuria

e susceptibility to infections, excessive thirst




@ Normal red blood cells

Normal
red blood
cell (RBC)

RBCs flow freely
within blood vessel

Abnormal, sickled, red blood cells
(sickle cells)

Sickle cells
blocking
blood flow

Sticky sickle cells




Collagen

e Osteogenesis imperfecta

o fragile bones — deformities HAVE YOU GOT
SCURVY?

1. YOU HAVE SORE GUMS,
. Scu rvy 2.¥YOUR S3TOMACH RUMBLES.

5. YOUR FEET ARE ITCHING YOU

() IaCk Of Vltamln C 4. YOUR SEA LEGS ARE NO LONGER.

5. YOU ARE IRRITABLE.

o Sym ptoms: 6. THERE ARE RED BLOTCHES,

UNDER YOUR 3KIN.

weakness, pale skin, bleeding ' YOUR HUNGER 1S CONSTAN1
#.YO0LU ARE CRANKY.
tender gUmS, IOSS Of teeth 9., PEOPLE DO NOT LIKE YOL

IF YOU HAVE SCURVY
PLEASE LEAVE THE SHIP.

SCURVY!




Duchenne muscular dystrophy

e XR inheritance

e mutation in the dystrophin gene — absence of
dystrophin

e muscle degeneration =~ - __-Exccelrman
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Familial hypercholesterolemia

e inherited

e mutation of the LDL receptor gene — cells are
not able to uptake enough LDL

e increased risk of atherosclerosis

e acquired form



Cystic fibrosis o

¢ inherited
e Mmutation in by cystic fibrosis 7 o

Sinuses:
sinusitis (infection)

a gene coding  mssmesy
infection, and d
widened airways

for a CI- Channel Skin: sweat

glands produce
salty sweat.

Liver: blocked
biliary ducts

Normal airway Airway lined
~. Airway wall with a thin layer
> of mucus

Airway with  Thick, sticky ¥
cystic fibrosis mucus blocks
»AIWay — \Widened airway

Pancreas:
blocked
pancreatic ducts -

Intestines: \ ' 1.5
cannot fully : LW
absorb nutrients —/‘* B

Reproductive PR
organs:
{male and female)
complications




Protein modifications — modified
proteins

e glycoproteins:
e contain carbohydrates

e lipoproteins:
o lipid-protein complexes

e phosphorylation:
e attachment of a phosphate group to a protein



hotns, and hooves.,

Muscle prctoins called actn
and mywosin enable all muscular
movement — trom blinking 1o

beoathing to rollerblading

Receptor peoteins stud the out-
sihe of your colls and transmit
signals 10 partner peotoins on
the nside of the cells,

Antibodies aro proteins that help
detend your body against forenn
imvackers, such as bactera and
VEUSDS,

A protom caled apha-keratin
forms your hair and fingetnails
and also 15 the magor component
of feathers, wool, chaws, scales,

Tha hemoglobin protein carries
oxygen in your blood 1o every
part of your body.

lon chanmel proteins contecd bram
signaling by allowing small mole-
culos into and out of nerve cells,

Enzymes in your saliva, stomach,
andd small intestine are proteins
that hedp you digest food.

Huge clusters of proteins foem
molocular machines that do your
colls’ heavy work. such as copy-

g oenes dunng cell dvision and
making new proteins




