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Biosintesi degli acidi grassi
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Biosintesi degli acidi grassi
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Biosintesi degli acidi grassi
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Biosintesi degli acidi grassi
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Biosintesi degli acidi grassi

Common naturally occurring fatty acids

Saturated

Abbreviations:
butyric 4:0 N COH

Number of carbon atoms
caproic * 6:0 AN COH Position of double bond

osition of double bonds
- . /\/\/\/COQH ; I
caprylic 8:0 18:2 (9¢,12¢)
i . /\/\/\/\/ CO.H i
capric * 10:0 2 L Stereochemistry of double bonds
(¢ = cis/Z; t = trans/E)
lauric 1220 NN COH
Number of double bonds

myristic 140 NSNS COH

palmitic 160 NN NSNS NSNS COH

stearic 18:0 NSNS NSNS NS COH

arachidic ~ 20:0 A NN N NN COH

behenic 22:0 NN NN NN NN NSNS NSNS COH

lignoceric T B VN N P 2 N\ P2 N CO,H

cerotic 26:0 NN NN NN NN NN NN NSNS NSNS COH

montanic  28:0 NN NN NSNS NN NSNS NSNS COH
melissic 3000 AN N NN NSNS NN NN NS NSNS NSNS COH

* To avoid confusion, systematic nomenclature (hexanoic, octanoic, decanoic) is recommended



Biosintesi degli acidi grassi

Unsaturated
palmitoleic SO TSNS NSNS COH
oleic AP P e P PG ). |

cis-vaccenic

linoleic WW COzH
a-linolenic D e N e e P COH
Y-linolenic \/\/E/E/\=/\/\/ COZH

gadoleic A P e P CO,H

gOﬂdOiC \/\/\/W\/\/\/\/ COzH

arachidonic —_— — —_— —_— COH

eicosapentaenoic —_— — — — — CO,H
(EPA)

cetoleic AP P e e e e CO,H

erucic N SV 2 N COH

docosapentaenoic N\ _ TN N NN \/\/\/COZH
(DPA)

docosahexaenoic NN N e e NN CO:H
(DHA)

nervonic

A e V0 Y Ve e e e e

16:1 (9¢)

18:1 (9¢)

18:1 (11c)

18:2 (9c¢,12c¢)

18:3 (9¢,12¢,15¢)

18:3 (6¢,9¢,12¢)

20:1 (9¢)

20:1 (11¢)

20:4 (5¢,8¢,11c,14c¢)

20:5 (5¢,8c,11c¢,14¢,17¢)

22:1(11c)

22:1 (13c)

22:5 (7¢,10¢,13c¢,16¢,19¢)

22:6 (4¢,7¢,10c¢,13c,16¢,19¢)

24:1 (15¢)



Biosintesi degli acidi grassi

R = ACP in plants
R = CoA in animals, fungi
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El: stearoyl-ACP A’-desaturase
E2: stearoyl-CoA A’-desaturase



Biosintesi degli acidi grassi

PLANT METABOLISM
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Biosintesi degli acidi grassi

|
MAMMALIAN METABOLISM E3 i desaturation towards E3 l
carboxyl terminus
— CO-SCoA - CO=-SCoA
¥-linolenic stearidonic
18:3 (6¢,9¢,12¢) 18:4 (6¢,9¢,12c¢,15¢)

chain extension by Claisen
reaction with malonate; chain ~E4 | + Cy (malonate) E4 | + C; (malonate)
length increased by two carbons

—_ 5 —

prostaglandins

1-series dihomo-y-linolenic eicosatetraenoic
20:3 (8c,11c,14c) 20:4 (8¢,11c,14c,17¢)
desaturation towards =
ES i carboxyl terminus ES l

prostaglandins

rost: arachidonic eicosapentaenoic (EPA)
2-series 20:4 (5c.8¢.11c.14c) o 20:5 (5¢,8c, 11c, 14c,17c)
gf;)::-?égslandins E6 l + C; (malonate)

— CO=SCoA = — 4 CO=SCoA
R
— — — E7 \— — —

. desaturation towards
docosahexaenoic (DHA) carboxyl terminus docosapentaenoic (DPA)
22:6 (4c,7¢,10c,13c,16¢,19¢) : 22:5 (7¢,10c,13c,16¢,19c)




Biosintes1 degli acidi grassi

Piante e funghi MAMMIFERI
COSACP E COSACP E2 — COSACP Q
— = ol
— — . — —— SCoA
_ _ COOH
Ac Oleico 18:1 (9¢) Ac Linoleico 18:2 (9c¢, 12¢) Ac y-Linolenico 18:3 (6¢c, 9c, 12c)
Malonil CoA

E3

E5 /WSCOA E4 /WSCOA
- -

Ac Arachidonico 20:4 (5c, 8c, 11c, 14c) Ac Diomo-y-Linolenico 20:3 (8c, 11c, 14c)

Prostaglandine serie 1

ENZIMI: E1 A'2 Desaturasi; E2 A® Desaturasi; E3 C,g Elongasi; E4 NADPH, Deidratasi, Reduttasi; E5 A5 Desaturasi.



Biosintest PROSTAGLANDINE SERIE 2
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Biosintest PROSTAGLANDINE SERIE 2
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Biosintest PROSTAGLANDINE SERIE 2
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Biosintest PROSTAGLANDINE SERIE 2
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PROSTAGLANDINE in terapia
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POLICHETIDI, MACROLIDI, ACIDI GRASSI

0] O
HO,C
z \/u\scm CH3)l\ SCoA
malonyl-CoA acetyl-CoA
load load
extender unit | MAT AT starter unit

KR: ketoreductase
KS: ketosynthase
MAT: malonyl/acetyl transferase

ACP: acyl carrier protein
AT: acetyl transferase
DH: dehydratase

ER: enoyl reductase

transfer acyl group; repeat cycle

0] o -
no,c. Iy !
| : SACP RCHg)I\SEnz | I :
L : Enz-SH
Claisen S :"""""""""' : :
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E— \
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| - I
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0 O 0 O 0
OH O O
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l fatty acids

macrolides



Biosintest ERITROMICINA A

starter unit extender units 6-hydroxylation
CO,H 0,
/\'l/ SCoA + 6x SCoA NADPH
0 o El ou E2
6-deoxyerythronolide B erythronolide B
E3
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E4
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O-methylation
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erythromycin A

El: EryA (6-deoxyerythronolide B synthase; DEBS)
E2: EryF (6-deoxyerythronolide B hydroxylase)
E3: EryBV (mycarosyl transferase)

erythromycin D

E4: EryCIII (desosaminyl transferase)
E5: EryK (erythromycin 12-hydroxylase)
E6: EryG (methyltransferase)



Biosintes1t RAPAMICINA

HO CO,H
OH + <
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carboxlic acid El
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HO.
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further hydroxylations
and methylations at
indicated positions (0]

pre-rapamycin rapamycin

. (sirolimus)
El: rapamycin PKS (rapA—C, rapP)
E2, E3: rapl, rapN (hydroxylases)
E4-6: rapl, rapM, rapQ (methyltransferases)



DERIVATI IN TERAPIA

rapamycin derivatives

ascomycin derivatives
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Biosintest ACIDO ORSELLINICO E FLORACETOFENONE

CO,H
SCoA SCoA SEnz
D G — Y YYY
(0] 0} 0] 0] 0] 0]
acetyl-CoA malonyl-CoA poly-B-keto ester
folding - v folding
A S, ’ ‘. B
X\
0] (0] 0] (0]
OH aldol )
0] (- reaction Claisen
O—\‘ H S reaction
SEnz SEnz (O) ~
H 0) O‘\ SEnz
0 0 0) SEnz
dehydration favoured re-formation of carbonyl
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Biosintesi IPERICINA Erba di S. Giovanni (Iperico Hipericum perforatum)
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(emodin is substrate) Mauecpfeffer. Purpur-Fetthenne.



Biosintest TETRAIDROCANNABINOLO
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Biosintest TETRAIDROCANNABINOLO
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Biosintest TETRAIDROCANNABINOLO

Gannabineas.

OH OH

cannabigerol cannabichromene

numbered as systematic numbering

COH
substituted terpene
OH
o @
1
0 g
o ¢ 7o
® 7 r

ajulemic acid
' O tetrahydrocannabivarin

CO.H
tetrahydrocannabinolic acid B nabilone

Gannabis sativa I W Miller



Biosintest TETRAIDROCANNABINOLO

©Vicent Martinez C.

Two main cannabinoid receptors have been identified: CB, predominantly in the central nervous system, and CB, expressed
mainly in the immune system. This was followed by discovery in animal brain tissue of a natural ligand for CBj, namely
anandamide (Figure 3.95), which is arachidonoylethanolamide; ananda is the Sanskrit word for bliss. Anandamide mimics
several of the pharmacological properties of THC. The natural ligand of CB,; is 2-arachidonoylglycerol (Figure 3.95); this also
interacts with CB, and since levels of 2-arachidonoylglycerol in the brain are some 800 times higher than those of anandamide,
it is now thought to be the physiological ligand for both receptors, rather than anandamide. These two compounds are the main
ligands, but other related natural compounds from mammalian brain also function in the same way. These include polyunsaturated
fatty acid ethanolamides, namely dihomo-y-linolenoyl- (20:3) and adrenoyl- (22:4) ethanolamides, O-arachidonoylethanolamine
(virodhamine) and 2-arachidonylglyceryl ether (noladin ether). The identification of these endogenous materials may open up
other ways of exploiting some of the desirable pharmacological features of cannabis.

o C:\/:/\\ANLOH

anandamide 2-arachidonoylglycerol
(arachidonoylethanolamide)




