Biomath Notes 1/18/11

· There is a seminar on 1/20/11

· Enzymes speed up reaction without being changed themselves

· Some have cofactors (NADH, NAD+ or NADPH, NADP+)

· Enzyme distinguishes between cofactors NADP and NAD by the phosphate group opposite “business end”

· Anabolism=NADP+

· Catabolism=NAD+

· Metabolism controlled by which cofactors are present

· ATP is substrate and cofactor

· Energy carrier

· ATP (3P, phosphoanydryde bonds) and ADP (2P)

· Take substrate for nitrogen pathway out of TCA cycle

· Central Nitrogen Metabolism

· Preferred sources of nitrogen: ammonium and glutamine

· Get into cell by membrane embedded protein transport

· Ammonium: MEP1, MEP2, MEP3

· Glutamine: GAP1 (general amino acid permease)

ANABOLIC (biosynthetic)


alpha ketoglutarate ( glutamate (amino acid)

Enzymes: GDH1, GDHS….Glutamate dehydration

Requires: NADPH, NH4

glutamate (amino acid) ( glutamine (amide) ….loss of O- and addition of NH2
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enzymes: GLN1…glutaminesynthetase

requires: NH4, ATP

CATABOLIC 

Glutamine ( glutamate

Enzymes: GLT1 (glutamate synthase), GDGAT

Requires:

Produces: NH4

Glutamate ( ketoglutamate

Enzymes: GDH2 (glutamase dehydrogenase)

Requires: NAD+

Produces: NH4, NADH

Models

What’s the goal? ( understanding of what can and is happening

· GOAL alters level of detail, approach to model

What’s available?

· Permissions, consents

· Data, previous knowledge

EX => Newton: gravity attracts 1\(distance2 )

EX => aA + bB ( cC + dD (plus sign is not same in chemistry as in proofs class)

· “Rate of reaction is proportional to product of conc of reatants”

· This is a MODEL

· k[A]a[B]b =[C]c[D]d
· Takes concept and creates way to describe

EX => Enzyme + substrate ( product

· E + S (k1)(  ((k-1) ES (k2)( E + P

· Quantitative starts adding rate constants (k1, k2, k-1, ect)

· ES gains from E + S

· ES loses to E + S

· ES loses to E + P

· d/dt [ES] = +k1 [E][S]

· d/dt [ES] = -(k-1) [ES]

· d/dt [ES] = -k2 [ES]

· d[ES]/dt = +k1 [E][S] – (k2) [ES]– (k-1) [ES]

· d[P]/dt = k2 [ES]

· grow until concentration is 0 then it stops

· d[E]/dt = -k1 [E][S] -(k-1) [ES] + k2 [ES]

· d[S]/dt =-(k1) [E][S] + (k-1) [ES]

EX => GENERICS 

· “if I have a quantity x and it changes over time, might call this x(t), think of x as a function….think of a time, I’ll tell you quantity”

· Go for “the simplest you can get away with” 
· Should be able to use math to give you output for known input

· If the rate of change of x, dx/dt, is proportional to x itself….dx(t)/dt=k*x(t)

· Want quantitative detail and an equation

