Beta
Oxidation

Session Slides
with Notes

This PDF includes the teaching slides the Integrated MCAT Course (www.integrated-mcat.com). Many of the figures used in this presenta-
tion are creations of the Integrated MCAT Course, published under a Creative Commons Attribution NonCommercial ShareAlike License.
Attribution information for the public license figures which are not our creations, as well as downloadable teaching slides, can be found at
www.integrated-mcat.com/image_archive.php.



B oypleton
I
R,—C—O0—CH, 0

hydalyss 3y

CAMP D P lewse A

Oehvat 4
K F‘r ’ HO—CH,
3HO —— (|:H—DH

|
HO —CH,

3‘7nnl
{ J[u. es 1:11:'1)

4

I
_D_E_ H3

F..H.’ cads

(l'-'-:*'-;“‘"“)



HO—CH, ATP  ADP HO—CH, NAD*  NADH + H* HO—CH,

| | |

CH—OH o W CH—OH . S MY CH=0
1

HO —CH, Glveerol kinase E'DJP'D S o 8 Cilveerol phosphate -0 JFO—CH,

dehvdrogenase

&ml %-f‘hﬁp-h DAP

{4 ealyes of
jlm-qr-ﬂ-'a



Faty Acid  Achveton 1P

X Tasnqen s
. smea | i

o+ ATP 2 - I + PP,
R—C—0 R—C —AMP ot
-é{,
Acyl CoA
ﬁ HS—CoA a'}";rl.:‘hftz:-:i lﬁ"
R—C—AMP °r 3 R—C—S—CoA T AMP
asyl Amf asll Cold
ohucted £0nw ahd
{ haivsder
( pleos plaska \



R—C—0—p—0 N Acvl Coa H"'h.?" ”
I =4 o svaihelase _"M_'J"ﬂ_ pP—0 sviilietase
0 > | »
CoA-=5 o
CoA—=5/

t\;:a nuc\fn'k,lt OH OH

ﬁ-t-l\ “h! L"\}:M

H.N
—N
M
0 0 Q IIIL /
N M Acyl Cenr
—w

O
Acyl Con

svmhelase R _!:! —SCah + AMP

qu C-A




e ihadhon
O L T ‘“{“ 8 osibakion

o CH, H Fatty acyl Cod - carnitine CH, H {P
] 2 | | ferdiv acid transferaze & | |
R—C—5=—CoA + HLC—N—CH—N—CH—C _—  w HS—CoA + H.C—N—CH—N—CH—C
L% _— 1 2 b,
| | 0 | | 0
CH OH CH. C=0

k] 3 |

T 2awi e :

- oo T as Em:lm Jy.

ghortl ¢

M i dhandeisn
/‘CH\
acy | LA

|

ﬁ ﬂ‘:{.-lﬂf;bfl



ﬁ O

]
R—CH,—CH,—CH,—C —S5—CoA

OH

|
H—CHE—(IZ—CHI_—C —5—CoA

L-F-hvdreoovaey! Cod

FAD F.n"l.III'H2 H 0O
|l
el > R—CH —C=C—C —5—CoA
Acvl CoA z |
dehvdrogenase H
Rihea\
I I L1 ‘.“‘_
H.0 “::h':‘.a nmz\oh- o
2 ; OH O
g | [ o b
> R—CH,—C—CH,—C—5—CoA prsii=a o
Enovl CoA |
hydratise H d ﬁ o) w

P
:r-*p"“ ")
NAD®  NADH + H*

o2

I Il
R—CH,—C—{H.—C—5—CoA

H dehvidropenase B L'h. L“‘m
Condsapainra
CoA—5H HH Ch‘h
0 0 Gq.l 0
I || \., 17 ||
R—tH—C—CH,—C—5—Coh _{_kﬁ”ﬂ!‘_ﬂ!ﬂw! R—CH,—C—5—CoA + H.C—C—5—CoA
f : -E_.. - . :_.n..i.'-;--}--"..l
ﬂ + "m-"ﬂﬂ-""'
Fi 5 AJ AD efved
~ 4o "J'm:"& H P*L- D,” _L:'H'D‘
M’CHL"C&J_ oo “'m ,f_:ﬂ.‘"ﬂﬂﬂ *__'“"hmd-c__.&“;'fﬁ: — “"1 Lo -
H - L0 D
Jvccteh Lo micsde aralete Ooe - Cdy



?{:un *
SCof O=C o s H SCal
'D=1:.__~ L ,-'"H Enovl Con H ": 5] IE'_'::“""--““ -
,ﬁ’c_c‘m Frydratase ,.'I t—cC
H R ™ o .~ H \ FN. 1 ¥
_—— J_,ﬂ H -~ OH e
HO O, B S N HQ
- C—Glu'™ V€ —gu' :J,C—-Glu"f'“
= ﬂ’.-'" Gf’
_ o Ev'm-'l c“ Y
SCoA ?{:m lf "l .
_GECM.., i _aR O={ H “" (™ sl &
e T
e :
o WO i o Mide
o= \ - H  OH
HO, W

B a

!?E —Glu's 0,

0 3 I:'_,.':‘_--_QEIU.II&t

CHLW‘I" Cw-r? s



b
I
Q Ketorhiodase Bl _J —CH, —*J—E O 0 B
I . e 0
Cob—=3=—L—(H,—C—R —=—— I\ c_cum| T CoA—5 —ﬂ:—l.'.’_'H.‘.—l‘I,',IIIL
i S —Cys™
p:—
CoA—5—C—CH, = ~
& 0 —
. ﬂ & S
h) T e CoA—S —C—LCH,—C
Hys—5—C—
ﬁ ) yi—5 R L s
CoA—5—C—CH,

’ = et ion Lokt

o 0
CnA—S—! —CH, CoA—S —tlil—Fl '.:-'"M l



Claiswa Gmlnil;nq

i oq

H ﬁ’ _
Hol | 1. OH
= C—O0—CH; < +} CHz—C—CHz;—C—0—CHj, CH;OH
2. H30 Claisen condensation product Aleahal
Ester
l\Ll c-”.l #13-1-\- \:h.ﬁ' \»\l[.uﬂj
e nul.lui\m\;r. Lt-l\ U1 hohas @tl-‘mﬁ
[ 1%
H :0
R ) H \ ﬁj
Hal & OH —C—O0—CH,4
2 —C—0—CH; +— IFJ —
I—F Ester Base j
. HO. |
Enclate ester K
mafrrLl‘lt
- H H O
Fa, ) ﬁ"’l Hao [
f—c—c—(:fi_u, ((_[; >
= F ):ﬁ: P i _'H_j:"-]-{ 3
5 e E Tetrahedral
[[:11.:""3 B RR intermediate
Hy

+
H3z0 ﬁl ﬁ
Alcohol

Claisen condensation product



