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1-Stearoyl, 2-linoleoyl, 3-palmitoyl glycerol,
a mixed triacylglycerol
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Name of Net charge

glycerophospholipid Name of X Formula of X (at pH 7)
Phosphatidic acid - - —H —3
Phosphatidylethanolamine Ethanolamine — CHg—CHg—ﬁHa 0
+

Phosphatidylcholine Choline — CH—CH,—N(CHy)y 0
Phosphatidylserine Serine — CHz—CH—ﬁﬂa -1

00~
Phosphatidylglycerol Glycerol — CHy—CH—CH,~—0OH o !
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Phosphatidylinositol myo-Inositol 4,5- —4
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glycerol
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Name of sphingolipid Name of X Formula of X

Ceramide - s
Sphingomyelin Phosphocholine —_ p—o—CHz—CHg—ﬁ(CHa,a
CH,OH
O,
Neutral glycolipids
Glucosylcerebroside Glucose o
H
H
Lactosylceramide Di-, tri-, or : Gle Gal
(a globoside) tetrasaccharide
NeubAc
Ganglioside GM2 Camplex

oligosaccharide
Gal
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Stage 1

Acetyl-CoA
Glucose production
Glycolysis
Pyruvate
Ppyruavate
dehydrogennss
e— complex
COs
Acetyvl-CoA
Stage 2
Acetyil-CoA
oxidation
te

Oxaloacetate

{reduced e— carriers) Stage 3
Electron transfer
and oxidative
- phosphorylation

> 2H* &+ 305

Respiratory
{electron- t:ransfer)

/zx

ADP + P,

HyO




Glycolysis Gluconeogenesis

ATP Glucose P,
hexokinasa glucose 6-phosphatase
ADP % Glucose 6-phosphate H;0
ATP Fructose 6-phosphate P,
pheospho- fructose
fructokinase-1 1, 6-bisphosphatase
ADP Fructose 1,6-bisphosphate H,0

Dihydroxyacetone Dihydroxyacetone
phosphate phosphate

(2) Glycera]dehyde 3-phosphate

(2)P; (2) P
(2) NAD' (2) NAD'
(2)NADH = (2)H' (2)NADH + H”

(2) 1,3-Bisphosphoglycerate
(2)ADP t’ (2) ADP
(2) ATP (2) ATP

(2) 3-Phosphoglycerate

N

(2) 2-Phosphoglycerate

l

(2) GDP
(2) Phosphoenolpvruvate
(2) ADP PEF carboxykinase
pyruvate kinase (2) GTP
(2) Oxaloacetate

SHATE (2) ADP
(2) Pyruvate pyruvate carboxyluse

(2) ATP
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membrane membrane







8 a
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MCOOH Phytanic acid

ATP. CoA-SH

phvtanoll-CoA
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JIaaacmo Le pas...

KeToreHes — npouec yTBOpeHHA KETOHOBUX
TiN. KETOHOBI TiNa yTBOPHOKTLCA B OpraHi3mi
TOAI, KON € He4oCTaTOK MOHOMEPHMUX
BYrneBoAiB, | HagBHUN Haanuwok AKoA. B
OaHoMy BMNaaKy noro tpeba “nikeigysatn” —
| AKOA cnoHTaHHO JeKapOOKCUIMOETBLCH,
3anyckar4ym KeToreHes.

B opraHi3mi ntognHun BnainanTb 3 OCHOBHUX
KETOHOBUX Tifla: aLueToH, aueTooLToBa
KUCNoTa, raMMa-oKkcumMacraHa Kucnora (y-
OKCubyTaHoar)



Pa3oM 3 TUM...

KetoreHea - uUe He nuwe cnociod
no3basneHHs Big “3amBoro” AKoA. Lle
TaKOX Crnocib TpaHcnopTyBaTM MOro 3a
MeXl MITOXOOHpIl | B3arani, 3a MexXl
KNMITUHKU, SKWO cyocTpaTr noTpebyroTb iHLUI
KNiTuHW. Llen npouec OinbL EKOHOMHUW, HA
BiAMIHY Bif TTIOKOHeoreHesy, 60 3ammae
MeEHLLE Yacy.
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Glucose
l CoA-SH
Pyruvate
citrate
i di_';mvatr synthase
shy gemar.e/ i 1.C
Amino acids Oxaloacetate Oxaloacetate
+H* +H*
msalate malate
dehydrogenass dehydrogonase
NAD+ NAD*
Malate
ADP + P, pymiate

carboxylase

Malate—
a-ketoglutarate
transporter

Pyruvate
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Nonoxidative Oxidative
phase phase
I | | |

Glucose 6-phosphate

| NADP®
/7

\*—» NADPH

. 2GSH
e .
glutathione

GSSG

Fatty acids,
sterols, ete.

NADP’
f reductive

CO, Mh\_‘ NADPH— biosynthesis

Precursors

6-Phosphogluconate

Ribulose 5-phosphate

Ribose 5-phosphate

Nucleotides, coenzymes,
DNA, RNA



Palmitate
16:0

desaturation
elongation

Palmitoleate

v 16:1(A%)
Stearate

18:0

elongation
desaturation

Longer saturated
Oleate fatty acids
18:1(A%)

-

desaturation
(in plants
only) W

W
Linoleate
18:2(A9.12)

desaturation / desaturation
(in plants
only)

v-Linolenate
18:3(A69,12)

wa-Linolenate elongation

-3(A9,12.15 v
R ) Eicosatrienoate

20:3(A8.11.14)

desaturstion

v
Other polyunsaturated Arachidonate
fatty acids 20:4(A5.8,11,14)



Phospholipid containing
arachidonate

phospholipase Ag Lysophospholipid
COO

Arachidonate,
20:4( A>511.14

cyclooxgenase 202
activity of COX ® € ——— aspirin, ibuprofen

0O
— COO
PGG.
OH
peroxidasze
activity
of COX
O
— COO
PGH,
H
Other Thromboxanes

prostaglandins
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Arachidonate

txpux)-g(enas% 0,
HOO
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12-Hydroperoxyeicosatetraenoate
(12-HPETE)

multistep

Other leukotrienes

- 'CO0

lipexygenase

OOH

3

5-Hydroperoxyeicosatetraenoate
(5-HPETE)

\multisuap

Leukotriene A,
(LTA )

\

LTC,

\

LTD,
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Phosphatidic acid
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H —O—J’J—R2 Phosphatidic acid
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phosphatidic acid
;Jb Hp atase attachment of
head group

(serine, choline,
ethanolamine, etc.)
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1
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Tracylglycerol



Pyruvate

pyruvate carboxylase
Oxaloz;cetate
PEP carboxykinase
}
Phosphoenolpyruvate
multistep
Dihydroxyacetone phosphate
glycerol 3-phosphate
dehydrogenase
CH,OH L
CHOH O
(IJHg—O—g—O'
(I)_
Glycerol 3-phosphate

|

Triacylglycerol synthesis
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Phosphatidylinositol
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ATP
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|
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o=1IL—o—| Rib |{ Cytosine |
o-
CDP-choline- Diacylglycerol

diacylglycerul
phosphochaline

transforase CMP
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3 CH,—COO Acetate

@l
CH,4

3 OOC—CH2—¢—0H2 —CH.,—OH
OH Mevalonate
®@|

CH, 0 0
(CH: & _cn,— CH2|—0—1'>—0—15—0-

isoprene

Activated isoprene

HO
Cholesterol
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S-CoA  Acetyl-CoA

thinlase CoA-SH

o 0
Il 7
CH,—C—CH,—C
S-CoA  Acetoacetyl-CoA

O
HMG-CoA CH,—Cf
synthase
o S-CoA
CoA-SH
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2
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\b CoA-SH
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= 2
CH33I H
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5

sOH Mevalonate
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Mevalonate
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ADP
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OOC—CH,—ELH,—CH: +LO :

H
5-Phosphomevalonate
phosphumevalonate .
kinass
ADP
Hs ? O
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H
5-Pyrophosphomevalonate

myropbospho.
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decurbuxylaso
ADP
CH, O (')
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3-Phospho-5-
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"Has O o
CH, =CH—CH2—0—P’—-()— O

Dimethylallyl pyrophosphate
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Dimethylallyl pyrophosphate A-Isopentenyl pyrophosphate
peonyl truneforasa
(head-to-tadd
condensation) PP,

A)J\/\O—E—O—E—O Geranyl pyrophosphate

)\/\ 7
pemnyl trunsforase O_i_
PP,

0
|
e O—E—O' A*.Isopenteny! pyrophosphate

odod o
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Famnesyl pyrophosphate

0 0
o—i—o—i—o Farnesyl pyrophosphate
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(head-to-head)
tmm'*
2 PP,

v

Squalene
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H;
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HO Cholesterol

Ergosterol



HO
Cholesterol

acyl-CoA—cholesterol Fatty acyl-CoA

acyl transferase

(ACAT) CoA-SH

I
R—EC—0

Cholesteryl ester
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Phosphatidylcholine (lecithin)
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acyl transferase

(LCAT)
O
Rz—C<\
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+
i
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H—OH

CH,—0—P—0—CH,—CH,—N(CHs)s

Lysolecithin



