













































































































Proteins 9oningompaepTidase PostdInerschain of amino acids
polypeptides long chain of amino acids

HINT
o H3N o

noctuiral 12 chiral

glycine valine
all amino acids are L configurationLove

Amino
Acids

fischerprogeationCOOH

H 1 NHz
I
CHICHIz

D Valine

AMINO ACIDS
hydrophilic vs phobic
namingstructure
aromaticity
charge

ExamplesofaminoacidI
Catalytictriad Cchymotypsinogen
serine
histidine Hemoglobinaspartate histidine proximal bound to Fe

Keto acid
glutamate

Releases urea
argentine














































































































lonizableaminoacidstp.lt
COOH 2

aspartate 3
glutamate 4
histidine 6
cysteine 8.18

NHz 9

tyrosine 10.07
lysine 10.5
arginine 12.48

Iwitter Ion
dipolar amino acid
where chargescancelout

Hasnt
o isoleucine in zwitterion form

to
tbN o

1 glutamate in twitter ion form

0 04
all amino acids without a charge are

Zwitter ions at physiological pH

pH pka acids
bases 0

pH pka acids 0
bases














































































































Isoelectric point where the molecule carries
no charge Or pKa _pH

isoelectric point is similar to equivalencepoint
Isoelectric point for amino acids

Neutral amino acids take the average of amine t carboxyl
pKa

9 2 7 2 4.5 isoelectricpoint
acidic amino acids average of 12group t carboxyl group

glutamatepka 4 3 isoelectric pointCooh pka 2

basic amino acids average of R groupt amine group
NaOH Lysine pKa 10.07 9 S isoelectric po

amine pka 9
Phenolalanine

end

I F

aspartic acid
NaOH














































































































Amino Acid RxN's
To form a peptide Dehydration OH

og acyl substitution L
H Kat net o T E tiit o EsILifR H

Nterminus c terminus
Resonance

ProteinHydrolysis Trypsin
n it n n katoko.ee

Chymotrypsin onxarkahathonsebfdsadon.IEnbthngphaveaoubi

Iaffheneninfataldisnie
tryptophan tyrosine

Strecker Synthesis How an amino acid is synthesized

go.it EEEEEEEEFEEEEE.EE
Et

Nyt t

Reagents TOH
yde

R
Finalized

Ammonia amino acid
HCN
Hzot

Gabriel Synthesis Camino acid synthesis from acyl halide

ny

if at coz to OH Eto oft
RR Hgtv RR N R
I 0














































































































w wwhich method of amino acid which method of amino acid
synthesis results in an synthesis results in an
optically active solution optically active solution

I Strecker synthesis I Streckersynthesis
II Gabrielsynthesis II Gabrielsynthesis
III Trypsin Synthesis III Trypsin Synthesis

a I only a I only
b II only b I only
c I II III C I II II
d None of the above None of the above

BothStrecker Gabrielsynthesishaveplanarintermediateswhich can have frontand
backsideattacks Thisresultsin a racemic
mixture ofenantiomers whichis opticallyinactivetrypsinsynthesis not athing

Protein structure
10 amino acid sequence

InfamaTemhettioninesefneieuak.FIevaYine fysfineoQamineYyVpopTan

20 3 dimentional protein folding
Td

Eqn.AE
IEeiiaEes

MnhmyjI n
Proline rarely in helix

ex keratin ex Fibroin

30 Folded protein made of a helices
and Beta sheets

molecular interactions h bondingIMF VanderWaals
Covalent bondingionicbonding Natbridges4 Multipleproteins come together disulfidebondsProline turns

Hemoglobin

E
gq
e

subunits

subunit














































































































Positive cooperativity ligand affinity increases
with each ligand bound 1 e first Oz molecule to
bind Hgb has relatively low affinity but increases
with Oz 2 3 and 4

Globule fitlyfoldedi
tot

Molten globule partially folded

Molten denatured protein
u u

Globular Protein
Hydrophilic

Q Are globular proteinsi
soluble in water

sI
A Yes because the

Hydrophobic I hydrophobic side
i

i

groups are pointedstabilizing inwards and hydrophilici Are pointed outwards the
o globular proteins anewater soluble

Folan

Electustation of
NT St J N

IN 1 N H NS h

I 1 if
Hur is gt KN Ho

Q Do electrostatic interactions improve or discourageprotein folding
A theelectrostatic interactions improve protein foldingand stabilize the protein itself















































































































H bonds are a form
of electrostatic interaction

DisulfideBridgts
int H gn Y ftp.TI n

nH Y l H
SH reduced 7 oxidized

O y H
int ij iiyk ten W

H O

SaltBridgestO

IBN o

L EE
o o_O IFt

HgN t O
neutralizingacidic basic
R groups

Q
NOTE

Transitioning from solvation
of non polar regions tosolvation of mostly polarglobular proteins results in
a net increase in entropy
TNETincrease in entropy
Major contributor to overall
conformational stability ofa folded protein




























































































































































































































ENZYMEST
Enzyme vs catalyst both decrease activation energyof a reaction Enzymes are organic Neither areconsumed during a reaction
Enzymesa In rxn rate

b energyof activation

Cjdo net changeequilibrium o keg
dydo net change yield
e T yield kindof justfaster

Be

d w

u














































































































aoaiii.o

Enzyme Specificity Theories
Induced Fit Favored

Locket key largelydismissed

Cofactors Pyridoxal Phosphate for GlycogenPhosphorylase
Coenzymes i Coenzyme Q in ETC carry electrons

Prostheticgroup i Fe S clusters in complex II of ETC

Hemoglobin holoenzyme

E

qfqgi
h

e0 g
complex II holoenzyme

n
p
DNApolymerase apoenzyme

VitafminsJ mcEstaanb.o
ism

we

FYt afafatmosoewbdn.ee tuaitmifosfeEnasiooEdalftaomtihn
Q what is NADderivedfrom

Fat soluble
A A vitamin Niacin specifically

water soluble














































































































TT
Minerals I Bqinneonfgym.gg

on lion gradients zsport

Michaelis Menten kinetics
a

Vo Vmax
kmt s

Kmt s VmaxS
To

Km Syzvmax
km Kz tf

IT
1km T binding affinity of an enzyme

km CST YzVmax

E 1111111111 V

EEF

E tmba yma Yz Vmax

Michael is constant

substrateconc.ES














































































































Line Weaver Burke Plots

double reciprocal of Michaelis menten in order to
linearize the data

slope Kim
Vmax

till

y int Yvmax

It
Km

I
CST

Types of Inhibitors

Kk KK

competitive uncompetitive mixed non competitive
substrate substrate either substate inhibitor
inhibitor compete binds first or inhibitor always binds
forenzyme then the mavajnbyih.dme enzyme but
catalytic site inhibitor can Not active

bind site
Vmax nochange V max d Vmax b V Max
km T km L Kim Tort km nochange














































































































Feedback Inhibition

Negative Feedback cortisol loop
cortisol Hypothalamus

dd pituitary
1

Positive feedback ammo.es
I

4 oxytocin forcontractions
d

T contractions
d

toxytocin
Zymogens enzymes that are inactive until

acted on

Achyme
d

p peptidase
d
Ttypsintypsinogeny
t

zymogen chymotrypsinogen
d
Tchymotrypsin
d
4breakdown

Allosteric enzymes change conformation upon
binding

Hemoglobin as 02 binds














































































































Mini Nomenclature break
Monosaccharides CHD n

Polysaccharides n H2O
Ose sugardeoxy where am H replaced an OH

Aldose aldehydeketose ketone

Sugars to know for the MCAT
monosaccharides

tHo

Glyceraldehydeex glyceraldehyde 3 phosphate glycolysis
Ho OH

Dihydroxyacetone
ex dihydroxy acetone phosphate glycolysis
OH

Osk aaoH

Ribose't
a

ex ribonucleic acid RNA
to o

Jaso't

Deoxyribose
ex deoxyribonucleic acid DNA

Ho LOH
HO














































































































Glucose Epimers at Cz
ex glucose

Epimers at c4
0 OH

to

lfructose
phosphofuctokinase

o
Ho oH

Galactose uppgaiac.to

Mannose oa_

ex Dmannose
Disaccharides

o

galactose glucose
Lactose

Ho
to 4 gotglucose 0

1 9to
toy

glucose














































































































Maltose

Ho
OOH

OH
gTucosetto

i
l fructoseOH

fucrose

Q DSW is a 5 glucose Asolution used intravenouslyto treat patients withhyperkalemiaWhich of the
followingdisaccharides wouldbe most likely used tocreate this solution
I Sucrose
II Maltose
II Lactose
II Galactose
a I and II
b I and II
c I only
d I only

All human sugars are D as opposed to all human
amino acids which are L conformation

f B Fructose Glucose
0

off o It Ho JooW bit H0 Ho OH
Ho ketone H A H HO

B
B Ribose BDeoxyribose aldehyde A o

HOT o TH Ho 0 OH Ho

7 LY a

H TH H














































































































Reducing sugar not attached at anomeric carbon
an aldehyde

Non reducing sugar attached at anomeric carbon

Tautomerism isomers of a compound that onlydiffer in the position ftp.rotonsah.delectron.s
hydride shiftsketo errol tautomerism Acid IBase catalyzedHO

ie 19

Lipids1 Biomolecules
2 Hydrophobic

Fattyacids COOH Ampipathic
Inaffylglycerols Esters

C o pe
Hydrophobic

Hz
RHzC o

I Ier RHzC O
Saturated 9 fullysaturated with hydrogens solid roomtempButter oils

Hac o
Ei

o fit Fit fit1 11
124 O o

toC o
Unsaturated 9 Notfully saturatedwithhydrogen Liquid room
Healthier temp
Phospholipids Esters

Ampipathic
Saponification Triglycerides react with KOH or NaOH

Mar
au

soap glycerol














































































































steroids 4 membered ring
1

dophobic

Terpenes C o H 6 unsaturated hydrocarbons
Hydrophobia

ex or

awe n

squalene
D limonene

Spingolipids fattyacid derivatives of sphingosine
o

TINI
found in brain t nervous tissues

H g
P

Ampipathic

0 4
N

OH

t
t
L x

waxes E Sturt long chain alcohol F A
Hydrophobic

H H H HH HH
o it

H HH H H HH H H H H

Glycolipid Ampipathic

io oEaE














































































































Prostaglandins lipid mediators that act like
o o o o

localized hormones

fHitht.tt HHottoHdHdHiHi6HimMa a a o o o o

phospholipaseA

Aracadonic Acid
NSAIDs
cyclooxygenasef

1
ProstaglandinGz

1 POX
ProstaglandinHz
f Thromboxane

prostaglandins tprostacyclin

0ms Hydrophobic non polar A I L M F

aoozttydrophiliccpola.QNT.IMoaNegativeiychargIAPositivelychargedfk.nlhi Y CHE Rk D
































































Amino Acids
B Ala Cys Asp Glu

Alanine Aspartate GlutamateCysteine
OHBTN OH H3N OH HI HIN OH

it o L
pKa_8.18 of 0pka _3.7 1pka 4

Phe Gly His IIe
Phenylalanine Glycine Histidine Isoleucine

0 O
IN OH Hz OH HE OH H3FN_ oH

I LINH
pKa_6

Lys Lev Met Asp
Lysine Leucine Methionine Asparagine

N oH HzN OH H3N OH Hz OH

4 7 to
l s l

NHz

pka 10.5
Pro Gln Arg Ser
Proline Glutamine Argenine serine

ONt
OH H3h oH H3µ OH HIV OH

H

O NHz NH
pKa_12.48H NHz

Thr Val Trp TyrThreonine Valine Tryptophan Tyrosineo O
Bt OH HIN OH HIN OH H3N OH

Hot I EyH to pKa 10 I
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