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Break ‘em down - Build ‘em up

Glycolysis

-686 kcal/mol
CsH,0; + 60, = 6H,0 +6CO,

Gluconeogenesis

+686 kcal/mol
6H,0 + 6CO, = C.H,,0, + 60,



Gluconeogenesis

+686 kcal/mol
6H,0 + 6CO, = C.H,,0, + 60,

Where does all of that energy
come from?

1) NAD* 2) ATP  3) electric aura



Kinases

Degrade sugars
<

Same enzymes

Kinase
(running
backward)

Glycolysis Gluconeogenissis

. ATP lucos P; - n

. hexokinase glucose 6-phospiatase 8

. Glucose . ©

- ADP 6-phosphate H.0 . "C—B'

: [ N
. . (©
- ATP Fructose P; - 8

. phospho- 6-phosphate fructose . e
.}ructokmase-1 Fructose 1,6-b|sphosp!|atase 2l
: EEER .AIDIPI EERER anm Ihbkphewe EEEERERER l'izlol mEEn l..

E Dihydroxyacetone Dihydroxyacetone

. phosphate phosphate .

. (2) Glyceraldehyde 3-phosphate E 0

. (2) P, (2) P; )

. (2) NAD* (2) NAD* . g

: (2) NADH + (2) H* (2) NADH + H* " N

: - C

= (2) 1,3-Bisphosphoglycerate = O

: I~ =

. (2) ADP D (2) ADP . CIE)

. (2) ATP (2) ATP :

. N = (©

- (2) 3-Phosphoglycerate =)

: N a

: N :

. (2) 2-Phosphoglycerate -
:uluuuuuuuuu uuuuuuuuuu; N
: Q
= (2)ADP (2) Phosphoenol \Kicarboxykmase 0
. pyruvate ©
pyruvate kinase (2) GTP | c
- (2) Oxaloacetate = —
- (21 ATE (2) ADP : =<
- (2) Pyruvate pyruvate (arboxyllase g
E (2) ATP —

>

Synthesize sugars



Glycolysis Gluconeogenesis

ATP lucos P,
hexokinase glucose 6-phosphatase
Glucose
ADP 6-phosphate H;0

I

ATP Fructose P
phospho- 6-phosphate ructose
fructokinase-1 1,6-bisphosphatase
Fructose
ADP 1,6-bisphosphate H,0
Dihydroxyacetone Dihydroxyacetone
phosphate phosphate

N\ 7

(2) Glyceraldehyde 3-phosphate



Kinases

Degrade sugars
<

Same enzymes

Kinase
(running
backward)

Glycolysis Gluconeogenissis

. ATP lucos P; - n

. hexokinase glucose 6-phospiatase 8

. Glucose . ©

- ADP 6-phosphate H.0 . "C—B'

: [ N
. . (©
- ATP Fructose P; - 8

. phospho- 6-phosphate fructose . e
.}ructokmase-1 Fructose 1,6-b|sphosp!|atase 2l
: EEER .AIDIPI EERER anm Ihbkphewe EEEERERER l'izlol mEEn l..

E Dihydroxyacetone Dihydroxyacetone

. phosphate phosphate .

. (2) Glyceraldehyde 3-phosphate E 0

. (2) P, (2) P; )

. (2) NAD* (2) NAD* . g

: (2) NADH + (2) H* (2) NADH + H* " N

: - C

= (2) 1,3-Bisphosphoglycerate = O

: I~ =

. (2) ADP D (2) ADP . CIE)

. (2) ATP (2) ATP :

. N = (©

- (2) 3-Phosphoglycerate =)

: N a

: N :

. (2) 2-Phosphoglycerate -
:uluuuuuuuuu uuuuuuuuuu; N
: Q
= (2)ADP (2) Phosphoenol \Kicarboxykmase 0
. pyruvate ©
pyruvate kinase (2) GTP | c
- (2) Oxaloacetate = —
- (21 ATE (2) ADP : =<
- (2) Pyruvate pyruvate (arboxyllase g
E (2) ATP —

>

Synthesize sugars



(2) Glyceraldehyde 3-phosphate
N

(2) Pi |}~ (2) P;
(2) NAD* (2) NAD*
(2) NADH + (2) H* D (2) NADH + H*

\
(2) 1,3-Bisphosphoglycerate
A\

(2) ADP ) (2) ADP

(2) ATP (2) ATP
N
(2) 3-Phosphoglycerate

N

\
(2) 2-Phosphoglycerate

N

| (2) GDP
(2) Phosphoenol- )
(2) ADP pyruvate PEP carboxykinase
pyruvate kinase (2) GTP
(2) Oxaloacetate
(2) ATF (2) ADP
(2) Pyruvate pyruvate carboxylase

(2) ATP



Glycolysis Gluconeogenesis
ATP lucos P
hexokinase glucose 6-phosphatase
Glucose
ADP 6-phosphate H,0
ATP Fructose P;
phospho- 6-phosphate fructose
fructokinase-1 1,6-bisphosphatase
Fructose
ADP 1,6-bisphosphate H0
Dihydroxyacetone Dihydroxyacetone
phosphate phosphate

AN 7

(2) Glyceraldehyde 3-phosphate

(2) P; (2) P;
(2) NAD* (2) NAD*
(2) NADH + (2) H* (2) NADH + H*

(2) 1,3-Bisphosphoglycerate
(2) ADP I (2) ADP
(2) ATP D (2) ATP
(2) 3-Phos;;hoglycerate
N

A
(2) 2-Phosphoglycerate
N

| (2) GDP
(2) Phosphoenol- .
(2) ADP pyruvate PEP carboxykinase
pyruvate kinase (2) GTP
(2) Oxaloacetate
(2) ATP (2) ADP

pyruvate carboxylase

(2) ATP

(2) Pyruvate

Lactose
lactase

Trehalose

Ybalase

Glycogen; starch

Pi ™\ phosphorylase 7
UDP-galactose

Glucose «— UDP-glucose

1-phosphate
ATP S
phosphogluco-
mutase

Glucose
6-phosphate

ATP

kinase E€XOFK
Mannose 6-phosphat

Fructose

ructokinase
6-phosphate

Fructose 1-phosphate phosphomannose
fructose 1- isomerase
phosphate
aldolase

Fructose 1,6-
bisphosphate

Glyceraldehyde +Dihydroxyacetone
phosphate

triose phosphate
isomerase
Glyceraldehyde

—> 3-phosphate

triose
kinase

ATP

Various sugars feed
into Glycolysis

p-Galactose

p-Mannose

e



H\ //o
1? 1cI H,OH
—_C — Glucose _
S 6-phosphate 2(|: 0
HO—C—H isomerase  HO —C—H
< | p——_
H—,C—OH H—,C—OH
I
H—C—OH H—C—OH
CH20P03® 6CH20P03@3
Glucose 6-phosphate Glucose 6-phosphate Fructose 6-phosphate Fructose 6-phosphate
(a-D-glucopyranose form) (open-chain form) (open-chain form) (a-D-fructofuranose form)

Figure 11-4 Principles of Biochemistry, 4/e
© 2006 Pearson Prentice Hall, Inc.



N2

H—Z(IZ — OH

H—C—OH

’|

H—C—OH
4

CH,0H
p-Ribose

(Fischer projection)

a-D-Ribopyranose

2 1 _5% (Haworth

projection)

Figure 8-9 Principles of Biochemistry, 4/e

© 2006 Pearson Prentice Hall, Inc.

B-D-Ribopyranose
(Haworth
projection)

58.5%

OH OH

a-D-Ribofuranose
(Haworth
projection)

6.5%

or

HOCH, O OH

H H /|P
H

=

OH OH

B-p-Ribofuranose
(Haworth
projection)

13.5%



Trehalose

trehalase

ATP

kinase

ructokinase

6-p

Fructose 1-phosphate

fructose 1-
lphosphate

aldolase

Glycogen; starch

e

1-phosphate

6-phosphate

p-Galactose

phosphorylase Ve
UDP-galactose

Glucose «— UDP-glucose

phosphogluco-
mutase

Glucose

y

Fructose

hosphate
phosphomannose

isomerase

Fructose 1,6-

bisphosphate

Glyceraldehyde +Dihydroxyacetone
phosphate
triose

ATP kinase

2
>

L 4

triose phosphate
isomerase
Glyceraldehyde

3-

phosphate



OH ' |
0 e
|
H 1 @) H _O_lr\o (”) N O
OH H é \I|3—O 0
OH ] /o- H H
~0 H H
H OH 0\ OH OH
UTP
\ i
-O—T—o
i
OH -O—P O
g\o_
! o, n ‘ NH
H /K
OH H ﬁ N 0]
0
OH \ o—P—0
R | O
H OH O\ o H H
0 H
H OH
UDP-glucose

a-D-glucose-6-phosphate
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Glycogen synthesis
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Catabolism of Fatty Acids

Break ‘em down

CH,(CH,),;COOH + 260, = 18H,0 + 18CO,






Catabolism of fatty acids



Catabolism of fatty acids
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Catabolism of fatty acids

What kind of reaction is this?

1) Oxidation
2) Reduction
3) Hydrolysis
4) Nucleophilic attack



Catabolism of fatty acids

What kind of reaction is this?

—
- —
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1) Oxidation

2) Reéduction
3) Hydrolysis
4) Nucleophilic attack




Catabolism of fatty acids

Which kind of enzyme would catalyze this?

1) Mutase

2) Dehydrogenase
3) Kinase

4) Isomerase



Catabolism of fatty acids

Which kind of enzyme would catalyze this?
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Catabolism of fatty acids

What kind of reaction is this?

1) Oxidation
2) Reduction
3) Addition
4) Elimination



Catabolism of fatty acids

What kind of reaction is this?
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Catabolism of fatty acids

What kind of reaction is this?

1) Oxidation
2) Reduction
3) Addition
4) Elimination



Catabolism of fatty acids
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Catabolism of fatty acids
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Catabolism of fatty acids
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Catabolism of fatty acids
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Biosynthesis of Fatty Acids
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Biosynthesis of Fatty Acids
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Biosynthesis of Fatty Acids
synthesis of palmitate

7x(2C) 7x(1C)
7 Acetyl-CoA + 7CO, + 7TATP ——»

7 Malonyl-CoA + 7ADP + 7P,
7x(3C)

(2C) primer 7x(3C)
Acetyl-CoA + 7Malonyl-CoA + 14NADPH + 14H*———»

Palmitate + 7CO, + 8CoA-SH + 14NADP* + 6H,0
(14C) 7x(1C)
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