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A.  Amino Acids with Electricaly Charged Side Chains

Positive Negative
& A = r A N
Arginine Histidine Lysine Aspartic Acid Glutamic Acid

(Arg) Q (His) m (Lys) @ (Asp) 0 (Glu) G
&O pKa 2.03 '90 pKa 1.70 &Ophlls ~O pKa 195 'Slo pKa 2.16

o o 0
NH, NH, NH,
pKa 9.00 pKa 9.09 pKa9.16 pKJ966 pKa‘)SS

H ZVNH
N pKa 6.04
R ‘(N @ NH, pess

@ NH2 pKa 1067
pKa 12.10
B. Amino Acids with Polar Uncharged Side Chains C. Special Cases
Serine Threonine Asparagine Glutamine Cysteine Selenocysteine  Glycine Proline
(Ser) 9 (Thr) 0 (Asn) m (GlIn) @ (Cys) @ (Sec) 0 (Gly) @ (Pro) Q
pb2l3 pKa?.)O pKa216 pKa 2,18 pKa 1.91
/7' Mal?& px.nu/’, pxaws&
o) (@) (@)
pKa 1047
pKa9.05 pK)896 8.76 pKa 9.00
NH pKa 10 ?8 pKa 10 pK.\ 9, ss
pKa 8.14
NH,
D. Amino Acids with Hydrophobic Side Chain
Alanine Isoleucine Leucine Methionine Phenylalanine Tryptophan Tyrosine Valine
(Ala)Q (lle) 0 (Leu) e (Met) @ (Phe) G (Trp) @ (Tyr) 0 (Val) 0
sz pl(a2.18 PKJ?J“ pKa227
mzu pKo 232 O
pKa 233
NH,
pKa 9.09 P“‘”‘ pKa952
pKa?OG
pXo 9.60 pKa9$8
NH,
pKa9.71
OH

pKa 10.10

P“j;;’,'c "(’40

pKa Dala: CRC Handbook of Chemistry, v. 2010
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Amino Acid pKa
Asp (D) 3.9

Glu (E) 4.3

Arg (R) 12.0
Lys (K) 10:5
His (H) 6.08

Cys (C) 8.28 (-SH)
Tyr (Y) 10.1
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Kyteand | Rose,etal | Wolfenden | Janin
Doolittle ,etal (1979)
(1) (2) (3) (4)
lle Cys Glyleylle | Cys
Val Valala e
Phe,lle Val
Leu Val Phe Leu,Phe
Leu,Met,Trp | Cys Met
Phe Met Ala,Gly,Trp
oys
Met,Alza | His Thr,Ser
Tyr Trp, Tyr His,Ser
Gly Ala Thr
Thr,Ser Gly Pro
Trp, Tyr Thr Tyr
Pro Asn
Asp,Llys,Gin | Asp
His Ser Glu His Gin,Glu
Asn,GIn ProArg Asp
Asp,Glu Asn
Lys Gin,Asp,Glu
Arg
Arg Lys Arg Lys
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Pentose Phosphate pathway
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Hexokinase catalyzes the phosphorylation of both glucose and fruc-
tose. K _for hexokinase with glucose is 0.15mM. K _ for fructose is
1.5mM. Assuming that ¥V__is the same for both enzymes, calculate
the normalized initial velocity (v,/ V__) when the initial substrate

concentration is 0.15mM.
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(b) Inhibition
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3 oubsbvate Mechomgms
Sucrose + Phosphate Glucose-1-phosphate + Fructose

sucrose
phosphorylase

Maltose + Phosphate Glucose-1-phosphate + Glucose

maltose
phosphorylase

With sucrose phosphorylase, incubate with sucrose and isotopically labelled fructose* in the ab-
sence of phosphate - the label passes to sucrose.

Also, incubation with labelled glucose-1-phosphate* and phosphate, the label passes to phos-
phate.

The analagous process does not happen with maltose phosphorylase.
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. The basic feedback inhibition mechanism, where the product

(P) inhibits the committed step (A-B).

. Sequential feedback inhibition. The end products Py and P2

inhibit the first committed step of their individual pathway
(C—-D or C-F). If both products are present in abundance. all
pathways from C are blocked. This leads to a buildup of C.
which in turn inhibits the first common committed step A -B.

. Enzyme multiplicity. Each end product inhibits both the first

individual committed step and one of the enzymes performing
the first common committed step.

. Concerted feedback inhibition. Each end product inhibits the

first individual committed step. Together, they inhibit the first
common committed step.

. Cumuiative feedback inhibition. Each end product inhibits the

firstindividual committed step. Also. each end product
partially inhibits the first common committed step.
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R = cell wall oligosaccharide chain
R' = cell wall peptide side chain
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Change in free energy for each step of glycolysis

i |
Step | Reaction ol i
(kd/mol) | (k&/mol)
glucose + ATP* — glucose-6-phosphate® + ADP? + H* -16.7 -34 X
2 g!umse—ﬁ-phnsphatee' — fmctﬂse-ﬁ-phnsphaie?' 1.67 -2.9
| 2 4- F 4~
i frmtnsiﬁpmgpM£ + ATP% — fructose-1,6-bisphosphate® | s b
+ ADP~" + H* ﬂ
'fmctnsad,E-bisphﬂsphate‘" = dihydroxyaceione phnsphataz‘ +
4 : 23.9 -0.23
4,;|l1»|r-:::aunalt:lErlfu..u'.iEr--'P.'-phu::spi':usuta2
5 dihydroxyacetone phosphate® — glyceraldehyde-3-phosphate® |7.56 2.4
5 glyc&raldehyde-&-phusphatez' + F‘;E' + NAD* — 1,3- 6.30 4.29
bisphosphoglycerate® + NADH + H* ' '
; 4- 9. ]
2 1,E~tz-sphﬂsphoglyneraie + ADP<" = 3 phnsphogiyﬂeratee" L PP 0.09
ATP
8 |3-phosphoglycerate® — 2-phosphoglycerate™ 4.4 0.83
9 'E-phnsphnglycerate& — plmsphnem}pymvatea' + H-0 1.8 1.1
10  phosphoenolpyruvate® + ADP® + H* — pyruvate” + ATP -3.7 -23.0 #
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Round 1:

Round 2:
1.
2.

Cytochrome b binds a ubiquinol and a ubiquinone.

The 2Fe/25 center and B, heme each pull an electron off
the bound ubiquinel, releasing two hydrogens into the
intermembrane space.

One electron is transferred to cytochrome ¢, from the
2Fe/25 centre, while another s transferred from the

B, heme to the B, Heme.

Cytochrome c, transfers its electron to cytochrome ¢ (not
to be confused with cytochrome ¢ ), and the B, Heme
transfers its electron to a nearby ubiquinone, resulting in
the formation of a ubisemigquinone.

Cytochrome c diffuses. The first ubiquinol (now oxidized to
ubiquinone) is released, whilst the semiquinone remains
bound.

A second ubiquinol is bound by cytochrome b.

The 2Fe/25S center and B, heme each pull an electron off
the bound ubiquinol, releasing two hydrogens into the
intermembrane space.

One electron is transferred to cytochrome ¢, from the
2Fe/25 centre, whilst another is transferred from the B,
heme to the B, Heme.

Cytocrome ¢, then transfers its electron to cytochrome c,
while the nearby semiquinone picks up a second electron
from the B, heme, along with two protons from the
matrix.

The second ubiquinel (now oxidised to ubiquinone), along
with the newly formed ubiquinol are released.
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PEP-CK reaction may happen in either the cytosol or the mitochondrion, actually. It
depends on the gluconeogenic precursor. If lactate is the precursor, PEP-CK happens F’ﬂ"ﬁl‘
in the mitochondrion. This is because lactate to pyruvate will generate the NADH

gluconeogenesis needs later, so there is no need to move one to the cytosol. If the

precursor is glycerol or am amino acid, on the other hand, the NADH (equivalent) is

carried out to the cytosol before PEP-CK with the oxaloacetate being transported out

as malate. This is just on the edge of the MCAT knowledge, probably.
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