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DNA and protein

° Hydrogen What is DNA?
o © Oxygen
§ @ Nitrogen
5 @ Carbon - DNA is the instruction manual for cells!
5 @ Phosphorus _ _
S - It is made of four types of chemical (bases)
Adenine (A)
Cytosine (C)
5 Guanine (G)
= .
s | Thymine (T)
= - These combine to form a structure known
as a double helix: A always pairs with T, and
, C always pairs with G
Pyrimidines  Purines - The sequence of bases determines the
Taken from Wikipedia sequence of amino acids in a protein!
What are proteins? DNA sequence:
- Proteins are the building blocks of cells, ..CCCATCGAAAGAGTTAAA...
and have many different functions!
- Proteins are made of chains of amino acids Amino acid sequence:
(a bit like beads on a necklace!)
- There are 20 different amino acids found in CCC ATC GAA AGA GTT AAA
nature, each with different properties } } } } } }
PRO ILE GLU ARG VAL LYS
HzNH><HCOOH HoN )CSEOOH - HoN /ECOOH HZNICOOH H2N /ECOOH
Glycine (Gly, G) Alanine (Ala, A) = Serine (Ser, S) Threonine (Thr, T) Cysteine (Cys, C) PrOteln StruCture:
MW: 75.07 MW: 89.09 MW: 105.09, pK_~ 16 MW: 119.1, pK_~ 16 MW: 121.2, pK, =8.18
; » f
HzNj\/COOH sz/(:m HZN/LCOOH H,N~ “COOH @CQOH
Valine (Val, V) Leucine (Leu, L) Isoleucine (lle, 1) Methionine (Met, M) Proline (Pro, P)
MW: 117.1 MW: 131.2 MW: 131.2 MW: 149.2 MW: 115.1
<< W
E ;iylalanij(?’:e. F) - Tyroiicr])ei)(:yr. Y) H?:ptophjr? ((T)r:. W) *;:[Srtic A:::i:i):z{p. D) :ijl:mic ACCZTGFIIU E)
MW: 165.2 MW: 181.2, pK, = 10.46 MW: 204.2 MW: 133.1, pK_=3.9 MW: 147.1, pK_ = 4.07
N HZNYNH2+
0 ?NHZ HN ﬁ/ .
HgN/d\OOH H,N~ ~COOH HZN/(C:C:H H,N~ ~COOH H,N~ ~COOH
Asparagine (Asn, N) Glutamine (Gln, Q) Histidine (His, H) Lysine (Lys, K) Arginine (Arg, R)
MW: 132.1 MW: 146.1 MW: 155.2, pK‘l =6.04 MW: 146.2, pKa =10.79 MW: 174.2, pKa =12.48

Taken from the New England BioLabs website
www.international.neb.com

- The order of amino acids determines the
structure and function of the protein! - This is a protein involved in energy

- Each amino acid is coded for by three bases metabolism in mitochondria
- The blue section corresponds to the amino

acid sequence shown above



