
 

Chapter 2 continued
no sharing of electrons

Noncovalent Bonds in polypeptide folding
Amino acids can form a variety of noncovalentbonds that
influence how polypeptides fold all weakerthan covalent

Vander Waals
weak weakestANNY causedby momentary dipolemoments fleeting
charges that unequally move
collecting can be strong weakest

Hydrophobic Effect
not really a bond as in attraction but a

H2O repulsion repulsion from water
hydrophobic waterfearing groupsdumptogether

H
O
H to getaway from polar solvents
Electrostatic Polar covalent partial or full charges

permanent Strongest non covalent bond
Ionized groups will havefullpositive or negative

ex Nata charges permanent charges not changingionicbond opposites attract 1 likes repel
strongest

HydrogenBonds
atype of electrostatic bondwhere groupsare notionizedbuthavedipolemoments

Hft 08 an electronegative N o drawselectronsaway
from an electropositiveatom C H tocreate a
partial charge St g

Hydrogen partially positive H is attracted topartially
Hydrogen Bond or fully negative 0Bond Acceptor
Donor
N Hgroup

C MVP all peptides amides
notall amides peptides

2.23 Special Properties of Peptide Bonds

peptide bonds are rigid 1 planar type
ofamidebond

bond between C t N norotation not asingle butnotdoublebond
planar in C O H N all213 4canrotate cannot rotate

double
bond

rigid nature due to resonanced character
game flat plane



j n te and game flat planeprovides partial single doublebond character
this prevents rotation

limits of3Dconfigurations the
polypeptide canfold into 0

the peptide bond isshorter than 0 amidebonds
single bond but longerthandouble

resonance state locked in rigid Chiannge

winger location
electron

flips back and forth
ppairall AA linked by peptidebonds

The Four Levels of protein structure

Primary all polypep Secondary lonelyH bonds

every polypeptide proteinhas a optional structure doesn'talwaysform
primary structure

foldingofthe polypeptide chain
Simply the aminoacidsequence onlyby hydrogen bondsbetween
in order from N c terminus main chain groups CH t backbone

positive t negative ends two types A helix gramophone

each AA residue psheets

backbone
QVartenary

Tertiary rainfall
polypepitffetherrmean Liang peptides

every polypeptide foldsintotertian
individual polypeptidesare thedontwo

folding the polypeptideinto itsfinal the subunits of the protein alone
3Dform

Subunits canbe heldtogetherby
this also involvesthe Rgroups as covalent or noncovalent bonds
well as the mainchain same 2

homomeric homodimer all
If it is functionalherethen it is polypeptide subunits are thesame
the final form t A functional protein diff 2

heteromeric heterodimer ifthere
aretwo or morekindsof polypep
Subunits in thefunctional protein

only H bonds
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2.29 t 2.30 Secondary Structure a helix
AlphaHeliciesChopped

aid

Ahelicips form by
ORgroup

hydrogen boundbsackbone bond

H of peptidebond
gompofinatffffetfgwifff spaceAlling

4 amino acidsaway
proline doesnot fit in well
could be at start orend ftp.gsffokbom

righthand filled
Inhalpinxiosnoiffeffolypeptide helix MANYtubes

0 O

R groups either hydrophobic hydrophilic on a sectionof the polypeptide chain determine if it will foldinto this form or not

2.36 t 2.37 B Sheets rnmfeinerm.msnesfYFnitornoi

Beta Sheets N aan

BSheets are a very opentype of
antiparallel

secondary structure
c n l L

held togetherbyHydrogen Bonds 05 MAMBA
between the main chaingroups that C N
are far apart in primary sequence
can betwopolypeptides orone c N Paralled

1 2

fanbeefanrallff Of achliparathl intra Inter
flat structures not rigid flexible N N c

2 de



Rforgmroupsordentermine if Bsheetwill 1 1
N C

bondsbetween H donors t Hacceptors
13turns twists in sheets stabained Antiparallel parallel
by H bonds

Tertiary structure negation
nm

hydrophill
drivingforce is hydrophobic interactions surface

Final folded 3 D form ofpolypeptide n

If it is the functional form then
it is a protein

this example is RNaseA that
degrades RNA not random

hasboth x helix t BSheet sulfursulfur
outside

Someregions withoutsecondary
thecell

structure hydrophobic
Vander Waals core
interactions inside

Hbonds Ionic bonds

Quarternary Structure 4subunits

many proteins consist of multiplepolypeptides
Such proteins have quarternary
structure

each polypeptide is a subunit

thisexample is hemoglobin which
consits of four subunits

the individual subunits have limited
or no function by themselves

a non protein groupheld together by VanderWaals formingpartor combineddisulfide with a protein
tonic bonds
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Chapter 7 Portrait of Allosteric Proteins
Allosteric different shapes have different functions

building a molecularcomputer with a few billion yearsOf evolution
physiological need for biochemistry needstoall random mutations through evolution vary

In response to physiological changes needs in the body
how does change in hemoglobin structure
change its affinity for oxygen

wings peripherial tissues
hemoglobin affinity hemoglobins affinity forfor Oz is highest 02 is lowered

m Hemoglobin t Myoglobin storage

Hemoglobin transporter protein in RBCs carries oxygen
also involved in transport of CO2 t protons

can vary in affinityred protein
not an enzyme

Myoglobin stores oxygen in fast twitchmuscle tissue
keeps it available for quick Sprint activity

does not vary its affinity fast hitch muscle

why are they good model allosteric proteins
both complete 3 D tertiary structures that are known

1st proteins whose atoms positions have been determined

Myoglobin is structurally a subunit of Hemoglobin
hemoglobin is an allosterically regulated heterotetramehasextrastuff digfuffyeninfs

Allosteric Regulation
Allosteric regulation binding of one ligand at one six

influences the binding of another ligand at another site
one molecule binding to a protein at site A controls the affinity



g a protel Cnn 7Of another site 13 on the same protein
the secondsitemaybind the same ligand or a different
one in this way the protein can vary its binding ofmolecules basedoff of different parameters

emotional substrate connection binding influences
driven productconcentration function later

pH
example hemoglobin

d t
an ionization Ht

9BPG binding 902 binding
L L dropaffinity

dropaffinityfor dropaffinityfor for Oz
02 binding Oz

Heml Groups helper groups
theme a prostetic group Fe
aneeaneoan Paniteifundsignment 00 foggingorg

protein w out a prosthetic OO
group is apoprotein iron

4 i
Ninhomiddle

heme contains Fe ion coordination
2e

T 2 ferrous canbind02 Mf
tf

be
be Can 13 ferric cannotbind02 O O d must onlybeputinto Fe has 6 coordination sites
orbitals Oz binds in 6th 2 inanother

pairof e
contains preforinring holds metal
ions in the middle 1Wh W partially fittedorbital

hair coordination bonds both
6 coordinationbonds e from one atom N

Hf Ml Structure covalent sharinge
coordination share 2 e

dont memome preforin ring toast
toaster analogy myoglobin slot



Myoglobin 3 D structure nine

single polypeptide chain in Ltertiary structure

every compact little empty space
75 is folded into Ahelicies

8 total CA H
4 helicies brokenby prolines
all interior residues are hydrophobic
except 2 histidines thatare
hydrophilic

theheme is oriented so 2 propionate Outside is polarlnon
groups stick out of the top of the cleft mixedhydrophoblphill

The internal Histidines create a hindered heme
The cleft in which the heme
group sits is lined w nonpolarresidues except thetwo histidines

One his Fooproximal is

nonpolar polarhydrophilic coordinated to the Sthsite
on the iron ion The other

hydrophobic histidines is fE7distal is near6th
residues position but not bonded
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atfached

distal
not attached

where 02 binds
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