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Relationship between and reaction rate
The guantitative description of enzyme reaction rates fo [S].
constants Vmax and Km occurs by the:
Michoelis-Menten equation’ v, = M
3 Km+ (5]
Blalagy Km = substrate concentration ([S1) ot which Vi = § Vmax
Lf of finity increases then the # of ES complexes increase ot any
Lecture 4 given [S] or the same # of [ES] of lower [S] (i.e. km decreased)
- T In other words ot high affinities | Vmax oceurs at o lower [S]
Protein activity (cont..)
Traﬂﬁ-pon. | K can be determined from this piot
1/¥m = effinity
Affinity is inversely
proportional to Km .
Most of the important work done in body are proteins such as
enzymes
Metabolic pathways
Carbohydrates
Lipids (fats)
Proteins
lic path Metabolic Pathways - ATP Synthesis
A - iated i —
l/ msnfmm&m reactions leading o a One of the roles of metabolic pathwoys is o cs r—
zioos Allertaric inhibivien energy in food (stored as M}ﬁﬁ# to power cellular functions
(end product inhibetion) Movement,
) L 1 ATP tion ATP ATP corgumption  membrane
A e B By b ( [ATP] transport,
I
Specifi tion steps be regulated to control flux through i :;z:hc;t;r
CITIc reacTon may o co LY
the entire pathway. ATP can be produced by a)oubstrate level phosphorylation
Classically these are called “rate limiting” steps but modern (accurs in a absence of O,)
contral th does not use this term pytrebs cycle (1ea citric acid cycle)
. Oxidative Phospharylation
Looks at the relative control at eoth enzymatic step €) :
(by defmition uses O, in mitochondria)
' More on metabolism in loter Lectures—
Enzymes are in pathways, and some are important for Want to keep stable (homeostatic)

controlling pathway
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Mitochondria

‘Functions:
- "Power house” of cell (generates ATP)
- Enzymes of Kreh'scycle in matrix
- Electron transport chain on cristae of
inner _membrane s

Fig2ie

membranes
T ort mec V
Transport across = important for physiological function
Membrane provide o Selective barrier iy control movement in

and out of cells
“See Toble 4.1 for dif ferences between ICF and ECF

Transpert mechansms wiclude
1. Diffusion: a) Across the lipid biloyer

2. Mediated transport: 9) Througha Transmembrane
SR Yo protein channel
b Facitit fiffasion
Prima
st raepers | ) Ramman_sete i

See Table 42 dowrhtt
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Mitochondria
Outer membrone: Freely permeable to Small molecules and ions

Inper_ membrane: Tmpermeable to most small molecules and
ions including_k+ (protons)

Contains respiratory complexes (ETC)
ATP Synthase F1FQ

Contains the citric acid cycle enzymes
(also called Kreb's Cycle or TCA)

Fat oxidizing enzyme_{Beta-oxidation)
Pyruvate dvehygogenm {PDH)

Simple diffusion iy ’;: e
Liffusion: “the movement of molecules from one location to =
another due To_Random-thermal motion ax
Movement is from o region r of lower Ae ]
concentration until there is JTITTOTTTN ST AL
%wfmmcmmfmwwwme ‘C“ou}
et flue = flux 1~ flux 2 and is in the direction of
concentration [ ] “Tower
Phixi » Pho Pluxl = Fhad

s :1—_’ - :*: a
mmtmuﬂ m’m um

Grodignt for dif fusion couses Mo gradient for dif fusion exists

mavement of selute



Net fiux depends upon: %} Temperature (+T = +Flux)
2) Mass of the Molecule (+size = -flux)

4
]Medlum of transport (air vs. water)

tam {i) are proportional to the distance (x)¥ over which

diffusion oceurs.
« thment S o — Short distances

Single cells are small encugh (10-20um) for diffusive exchange
Large arsmals need oCirC. SYStem for long-distance transport

For example transport of gases (eg. O, and CO,) con oceur by
dif fusion from cq:uhruu to cells
BUT- circulatory syst ded to transport from__Lungs to cells

L]

Na* R €l and Ca®* pass through the membrane with the aid of
selec frwmmbﬁm dy:o 1ms channels

wnpartant for movement of was
ient

tion of electrical charges

potential involves the

Chemical dri £ Eleztrical forcl
driving force driving

(due to membrone

The membrane potential is always negative
inside a resting cell
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Y syrface area btw 2 regions (+A=+flux)

Dif fusion continued: i
L a.w e ‘e diff. btw. outside
Described by Fick's£qn- and nside of cel

= Kp = Ax {Go €i)

y

Net Flux bility Cmsssectlonai area

Constant
Kp i o measure of the ease of passege of o substonce across
a id membrane

: Tﬁﬂmﬂf ipid bilayers (i Pﬂﬂ olar)
li 8. non H'l. polar,
05, €O, fatty n{_idj and steroid harmenes are nonpolar (high Kp
and dif fuse rapdly
Mast orgome mobecules ore
phosphete groups) end dif fuse
w)Size

It is a function of:

d {poler] o ionized {iomaed

or et at all (low Kp)
 of the malecule

"

* Know this equation

~
-
Separation of Charge Across o Membrane
[ — - Separation of charge = Potential
e s energy
PP @39 “Electrical forces
'%ﬂ‘dﬂﬂi‘llmﬂ
299 099 i e gl
a9 @I '* Mﬁmm:ﬁm
29 99 mr}mnmsu tive 1o
P e @I “Electrical driving force on
: cotions =
2@ o 'l ’ ] Electrical driving force on
=1 anions =
=5, m
- Size of membrane potential
" Valence of ion  Fie42
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