Main ldeas

- Enzymes arg catalysts that lower the activation energy for a n and spesd up the n rate

- Binding of a protain to a ligand (1st step of catalysis) can be measured by the binding (equilibrium)
constant

- Tha Michaslis-Mentan (MM) aguation relates tha rate of an enzyme catalyzed rn to the substrate
concentration and two constants, Km and kcat

- Basad on the MM eguation, the best enzymes have a small Km and a large Vmax (w/ Km= [3) at

Vmax/'2)
- BEx. of enzymatic amplification thru regulated proteclysis= blood coagulation cascade

Learning Objectives

1) Undearzstand the basic principles and steps of enzyme catalyzed nns

- Enzymes ars catalysts and are sverywhang I -.ﬁll

- Catalyzed mxns are typically connactad in saries P wraymma
- Enzymes lower the activation energy that blocks 2 e “
chamical mns —> hugely incraase the rata/speed of E—— *’f I * RER S “ __L
chamical mns, but don't affect/'change Keq (the state » —

where products and reactants are in equilibrium) ',“:.:.',‘.'.'.1 bl =1 o "]
- Thay are highly selective= 1 enzyma: 1 mxn REP . cmeler et

- D to active site: pocket only accepts 1 substrate
- Substrate/ligand= molecule that binds to the enzyme
- Binds thru non-covalent interactions and
complemeantary binding surfaces
- Hypaothasis: 1) lock and key= fit aach othar parfactly
2} induced fit= don't fit parfectly initially, snzyme has to
undargo a little change to fit parfectly
- Ex. serine protease= attacks peptide bonds on
proteins, has a basic microanvi, 50 due to the interactions
batween its side chains via H-bonds, a nonrsactive group-->reactive group
- Activa sitg: catalytic triad
- First step: substrate binding
- Dynamic process: the substrate binds to othar molecules, but thair intaractions ane 100 waak, =0
thay fall apart. Substrate only stays w/enzyme when it's supposad to be bound to it

- Equilibrium constant measures binding strength ' _ _ dimecsioe -
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- understand steady state approximation: ES concentration stays the same, so d[ES])/dt= 0, helps
us get to MM



2} Underztand that the MM egn describes how rxn velocity depends on substrate concentration
- 50 the velocity of your ren is the increasa in

Michaelis-Menten product made over time and this depends on

Equation your substrate concentration
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- The best enzymes have the smallest Km (least tendancy to dissociate) and largest Ymax!

J) Be able to imterprat a direct plot or a double reciprocal plot for an enzyme that follows MM
kinatics
- Sea above

4) Be familiar w/the basic principle of an enzyme amplification cascade (ex. blood coagulation)
- Enzymes and rate accelaration
- Range: 1049-10423 increase in rate
- Factors that can influence rata:
- Concentration of enzyms and substrate, affinity batweaen E and 5, ability of E to stabilize
transition stata (E5S), bond strain, T of kn and pH of rkn
- Enzyme Cascade: blood coagulation
- Hemostatis: amest of blood loss from ruptured blood vesssls
- Primary: vascular restriction + platalats adhers to injury site
- Secondary: coagulation= the casesa of ns that produces a fibrin mesh (clot) that entraps
the =oft plug from above
- Triggering coagulation
- Mambrane proteins exposad by Injury senve as recaptors for zymogeaens and protain co-
factors that are either: already prasant in the blocd or releasad by platelats following their
activation



- Both intrinsic and extrinsinc cascads using ; a.g. facior Vil s a cofacior for factor
proteolysis to amplify the signal Pe ke, %8 and is IBalf aciivated
- Multimemberad cascade EE; Sdurplon
- One member gets activated and then ooz S oo
activates the naxt zymogen --> oic. i
- One enzyme at the start of the cascade Ty T
can activate many moleculas of a given A
substrate o~
- Factors X1, X1, X, VI, X, and II: zymogens e
(=precursor) of sarine protoases
- Cleavage of 1 Zymogen—-=~active protaase that activates another zymogen
- Each zvmogen iz alzo req. by protein cofactors that themselves arg also req. by proteaszas
(+ feadback looping-—=mora amplification)
- Zymogens are cleaved (all thess loss their M tarminal parts to fres up the saring proteass part)
to bacome active
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