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Chapter 5--Proteins

« Building Blocks --chemical functionality

* Primary Structure
— Peptide bond
— Metastability and hydrolysis
— Determining and Using primary sequences
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ARCMATIC ARINGD ACIDNS
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BASIC AMIND ACIDS

Histidine {His) H Lysine (Lys] K Arginine [Arg) B



Thisreaction is energetically unfavorable
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The peptide bond is planar. The range of allowable
Phi and Psi angles dependson steric hindrance.
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‘a) Partial double-bond character (b} Bond angles and kengths
of peptice bond
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To make peptide polymers (DG > 0) , ATPis hydrolyzed (DG < 0)
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Enzyme Preferred Site” Source
Trypsin R, = Lys, Arg From digestive systems of
animals, many other sources
Chymotrypsin R, = Tyr, Irp, Phe, Leu  5ame as trypsin
Thrombin R; = Arg From blood; involved
i coagulation
V-8 protease R; = Asp, Glu From Staphylococcus aureus
Prolvl endopeptidase R, = Pro Lamb kidney, other tissues
Subtilisin Very little specificity From various bacilli
Carboxypeptidase A R, = C-terminal From digestive systems
amino acid of animals
Thermolysin R. = Leu, Val, Ile, Met From Bacillus thermoproteolyticus

“The residues indicated are those next to which cleavage is most likely, Mote that in some cases pref-
srence 15 determuined by the residoe on the N-terminal side of the cleaved bond (R, } and sometimes
by the residue to the C-terminal side (R, b Generally, proteases do not cleave where proline is on the
sther side of the bond. Even prolyl endopeptidase will not cleave if B, = Pro.



HIV Protease

 HIV Proteins are produced as
“polyproteins’ l

Y e

Protease Inhibitors may mimic tetrahedral transition
Stete.
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Primary Seguences can be used to
Infer evolutionary relationships among

Contemporary organisms
Individuals of the same species

Related genes



LrA stranc that hasthe same sequance a3 mHMNA

Ok A
DA strand that is complamemary to mRkA
The mBRA is synthesized by copying this strand
- 3'
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Arninoacyl
tRNA

AMICOCon S My Messags

GGG GAL AGL LUC CGA AN UGA  (Messenger
fMet_val="Gly  aAsp Ser Phe Arg  Lys  Stop AMNA)

Peptica bond

EGE GAL AGL LG CGA
fMet_Nal =" Gly  Asp Ser Pha  Arg  Lvs  Stop

alG GUU GGEJGALL AGL UG CGEA Ass LIGA
fMe‘f‘hUal*—Gly Asp Ser Phe Arg Lys  Stop

Cleavage and release

Patypepfice chain of
B aming aoics

Relzase
factar

AUG GUL GGG Gall AGL LUC CGA- AMA - LIGA
fhiet Wai Gy Asp Ser Phe  Arg —Lys—5Stop
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' Pregroinsulin is synibesized
as a random Gol on
membrane-associated
fibosomas
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Processing and targeting of
Eukaryotic protein
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Sequencing proteins (traditional)

1. Cleaveinto small peptides

2. Use Edman Degradation to modify/cleave
N ter amino acid.

3. ldentify by HPLC vsknown aa's

4. Repeat (robots do this)

Modern

1. Base pair DNA oligomer to start of sequence.
2. Use NTPs, DNA polymerase, and ddNTPs
To produce “truncated” DNAS.

3. Read sequence by gel electrophoresis.



