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Objectives:

x Understand the structure and functions of cholesterol.

x Discuss the regulation of cholesterol homeostasis in the body.

x Comprehend the important steps of cholesterol synthesis pathway.

x |dentify different levels of regulation of cholesterol synthesis.

x Discuss the association of hypercholesterolemia with abnormal cholesterol metabolism.

x Understand the role of statins in the tfreatment of hypercholesterolemia.



Cholesterol

Major sources of liver cholesterol

—
Dietary cholesterol

e |t's the most important animal steroid.
comes to liverin

because it is the structural component of all cell

It's a component of the Myelin sheath

|
|
membranes - form of
! Chylomicron
. | | remnants “lipoprotein” =
Functions: T
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Maintains membrane fluidity. ! ! Liverplays a i
b t high t " it stabilizes th b d raises it : Liver 1 centralrole in A
ecause at high temperatures, it stabilizes the membrane and raises its ! Cholesterol i the requlation |
melting point, whereas at low temperatures it intercalates between the ! Pool \ of cholesterol *\ !
- . . . 1 ~- : .
phospholipids and prevents them from clustering together and stiffening. | ,i homeostasis !’/
. . i N, !
Insulating effect on nerve fibres. ; KN [
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“Low level of cholesterol lead to degradation of nerves “ ;_ '''''''''''''''
Cholesterol is the parent molecule for bile | Convesen o
. . | bile acids/salts
acids and bile salts we need them for digestion and i
absorption of dietary fat, Steroid hormones e.g cortisol , D T_ '''''''
Vitamin D, " |
Major routes by which cholesterol leaves the liver
(1) cholesterol is not important only for Vit D, but it’s important for all fat soluble vitamins. OSae ) JSYI YA (4 1 3k 30 [iver Al Jea s (Ses cholesterol ) ol ss s 458 jai aSaga ) jlaialy
(2) This is why we cons_ider HDL a good cho\esterol, because it brings all the excess cholesterol Lty anliat [iver Jl o 48,k A ) Loy 42lal Extrahepatic tissues -l
from the body fo the liver to be metabolized. tasia sl VIDL JSE o sl oline S alu 5 Ll U (3ol &3l s Ale Gl s liver 3 deass L loses

*extra info : keep in mind extrahepatic fissues means anything formed outside the liver tissue like - ) o 8 ) ’ )
adipose tissue and muscles* bile 3 r8le alsas Ll 45 5l AT Ll bile A (85 8 Ju i 1)



* Free
cholesterol

cholesteryl

ester

Cholesterol structure

Cholesterol is made of steroid nucleus that has
4 hydrocarbon fused rings and contain:

Hydroxyl group af Double bond

C3. between C5 & C. o810 hvdrocarbon

long” at C17

The total number of carbon is 27C.

cholesterol is a type of sterol . all sterols are steroids, (but not all steroids are sterols)

Cholesteryl ester has similar structure to cholesterol, but
added Fatty acid to the site of hydroxyl group (C3).

Most plasma cholesterol is esterified
with a fatty acid.

CEs (cholesteryl esters) are not present in

membranes Due to absence of the hydrophilic part
(hydroxyl group) & what present in the membrane is free cholesterol

Present in small amounts in most cells.

More hydrophobic than cholesterol
because a fatty acid group was added to it.

Steroid
nucleus

Cholesterol

Fatty acid

Steroid
nucleus

—

Cholesteryl ester



Cholesterol synthesis

Synthesized in all Major sites for synthesis: All carbon atoms Enzymes involved in
tissues liver, adrenal cortex, are derived from biosynthesis are partly
testes, ovaries and acetyl CoA located in ER and partly
intestine (has 2 carbons) in cytoplasm!'"
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We put the 3 pictures in case if they come as a SAQ , these 3 pictures explained in the next slides
& ... NADPH o) @lsay calls Sl byproducts osi s ghiie jsalled s 53 0508 ¢ g8 0 51 S1 Gl 4 ye Ly I claSlll

(T)Even though the enzyme is present in the ER, synthesis only occurs in the cytoplasm, how?2 Because the catalytic domain of the enzyme that found in the cytoplasm.



R A helpful vides

both cytosol(cytoplasm) and
mitochondria of liver:

¢ Mitochondrial - ketogenesis
formation of ketone bodies

|

|

|

!

\ e Cytosolic — cholesterol synthesis
s

[ * Rate limiting and key step'"

I« Occurs in cytosol

: * HMG CoA reductase is an ER

i membrane enzyme with catalytic

i unit hanging in the cytosol = 5=

i

The enzyme is present in ER but
the site of action ( catalytic
\. unit) hanging in cytosol.

This step is not
important

( . .
| Production of a 5-carbon unit
patent sterol for all sterols, and the building
block of cholesterol

i)
> iaﬂ E{ -
HMG CoATéductase Y,

Cholesterol synthesis

2C 2C
e - T -
| Acetyl coA : | Acetyl coA :
Lo Lo
‘I Thiolase ‘I
! COA
\ I_ .......................... _I
: . 4Cc  Acetoacetyl coA :
i Acetyl coA
!—. HMG- CoA synthase l_ oA
1 e q
3-Hydroxy-3-methylglutaryl-CoA
\ | 6C ( HMG CoA) I
T o
[ HMG- CoA reductase COA
I I v . .
: | 6C Mevalonic acid Jl
i Kinase
i_ ............. .. 1
] _ |
6c & Pyrophosphomevalonate |
decarboxylase
S .. 1
j | Isopentenyl pyrophosphate |
| | 5C (IPP) !

(1) step that regulates the whole pathway, which is an irreversible and slow step, and is the target for inhibitors.

(2) to form aring ( the first sterol that is made in the body ).

<—— reversible
e

— irreversible

the enzyme is absent that
lead to SLOS because the
lanosterol didn’t not get

N converted to cholesterol. ‘/

|
i

* Isomerase ——
e —
5C | DPP '
l_._. S |
Transferase (< IPP
!_ ______ - - / Condensation to a 30C
10C | GPP ! ——| compound (squalene)
L. . —. N I I ( which is an opened ring I
N .. [molecve) . /
Transferase
!_ ...... . —
15C | FPP '
L_._. ] |
* Squalene
!_ ...... . _i
—
30C | squalene i
L. ] (T -
Cyclization of squalene to |
% squalene — o) .
monooc)‘(ygenase |‘ 30C lanosterol” )
T . -
3oc | Llanosterol | . | —————— ~.
| (First sterol) | [ Synthesis of 27-Carbon \
..... —_——— I cholesterol (defect in this |
: Multiple | It:jads to Smith-‘I‘.emIl-" |
I steps I Opitz Syndrome “SLOS" )
—— jl_ [ | There is an enzyme that has I
,_ | I fo transfer the double bond |
| e———————  between C7&C8to C58C6, if
27C | Cholesterol | |
|


https://youtu.be/LhlOgZ38G30

2 x Acetyl CoA

Thiolase CoA

Acetyl CoA \ / Acetoacetyl CoA

HMG-COA
synthase

Will be explained in
the next slides

3-hydroxy-3-methyl-
glutaryl-CoA
Glucagon, AMP, (HMG-CoA)

| 2 NADPH
HMG-COA —
SREBP — Synthesis=—————3 | oquctase &Rate Limiting Step

/ l CoA +2 NADP+

Insulin
Mevalonic Acid
1
Statins 3ATP 1 Mevalonate Pathway
Isopentenylpyrophosphate
Isomerase

Dimethylallyl pyrophosphate
Then
+

Transferase

Geranyl pyrophosphate
Then

Geranyl + i

Transferase

Farnesyl pyrophosphate

Then
2 x Farnesyl pyrophosphate

Summary of the pathway In order for you to gain a better understanding

cealedil i (Thiolase) 4eu! al 3 sacluas agie 3a 5 (0 COA B3ad (pany iany g sy ACetyl COA il Lixie o o zliaty dylall 8
Al 2l 33} Baclisey COA I 4k Cadady s Gl ACetyl COA “analy sy oy Acetoacetyl COA el naa S e Linie (580
cavay 71y L (HMG-coA reductase) 4l a3 Lusy baey HMG COA 4enl 13a age S je Lidie ) Sl s (HMG-c oA synthase)
.. (Mevalonic acid) 4es) S ye Lxie Sy COA idays duiila ol de panall yuay Jadh aidida g Y 418 ) el 1Y) Jie o o8

Ao ez 5 il b Caliaty =) ) ) Lgd g8 a5 aSagn Lo e ) e o shad aS 4l juan 6408 (s S aae U 13 aull Laie e Gl
Liaie ¢y Sy 43l 4358 a3 Sy I (decarboxylase s 3 Gk o CO, 4ie duiy laans kinase »13 Guk o= Pyrophosphomevalonate
e i 3 a3 ¥ 5 sl s e s Sl 2xe (DPP) G dssii 7)) Isomerase DA (s sy (IPP) 4aul s 5 4 (5 S 23e daa oS 30
et Al il Lo 4K

1Y lra wglS 1S aa ghaial el 8 g il sSU U iy e (ans ge LS He pladi] e 3 ke LS Al Jalal
DPP(C5) + IPP (C5) = GPP(C10).. The enzyme: Transferase
GPP (C10) + IPP(C5) = FPP(C15).. The enzyme: Transferase
FPP (C15) + FPP (C15) = Squalene (C30).. The enzyme is: Squalene synthase

aanl il 33 MR (e Cyclization 4 s swis rings 5% 4abias sl linar osSs Squalene J Al & (<
G ornhal)l g ga oS8 5 SG Js yiin Jol iy 138 5 LANOSTErOl san s S )l aul 2 s Squalane monoxygenase
U5 5 g5 e 138 (Lind (SLOS) amd s Ul ooy 218 Ui oS ) Jsn Ly Uiy 138 35 51 30 48 0500 e oY 4nlin
27 4 g5 8 aae N el J g il oS0 Linie ¢ 5Si paYL agal) Jsaill gl (o jai Liagy Le Ui (S
mnemonics i Siie e sequence of products JI oskist glie Ga ishiat Lle pyrophosphomevalonate Ji gl (¥ <l sl
"I Don't Get it why Fatimah Stole Lama's Coat  OF I Do Get Frightened Stealing Luxurious*

| = isopentenyl pyrophosphate
D = Dimethylallyl pyrophosphate
G = Geranyl pyrophosphate
F = Farnesyl pyrophosphate

Squalene $ = Squalene
synthase Squalane =
Squalene — monoxygenase ——> Lanosterol — = = — — — — > Cholesterol L = Lanosterol

Multistep
Finally we arrived @

C = Cholesterol



* extra explanation
Summary of the pathway In order for you to gain a better understanding

In tables

l_._._._._._._' ........... _| S, -

| Reaction 1 | | % Reaction 2 |

= [— 5 === == S
i Reactant | 2 Acetyl coA | | Reactant | Acetoacetyl coA + | | Reactant | HMG CoA |
_________ e . Acetyl coA . N T |
I | | | | | I | |
| Product | Acetoacetyl coA | T T T |. T | Product | Mevalonic acid |
L S | Product HMG CoA . o
| | | | | | |
| Enzyme | Thiolase | Lo _I Enzyme | HMG- CoA reductase .
L L ol eyme | wvecoasynthase L o Lo o ]
| ) | ) | Lo | _I | ) | ) |
- Action Join 2 Acetyl coA . . - Action Join them togetherand -
! I together andremove | | Action | Join them together and | | I remove CoA |
! | CoA I | | remove CoA | I_ ........ | ............... _I
| T [— === = | Byproduct | Use 2NADPH +2H+and |
| | Byproduct | COA I I I produce NADP+ I
l_ ....................... _I '_ _______________________ _I
i Y Reaction 5 | I Reaction 6 I
________ [—r— e B
I Reactant I Mevalonic acid | | Reactant | 5 Pyophosphomevalonate | I Reactant I IPP |
!_ ........ | ............... _| '_ ________ | _______________ = r_P;T_I__;_ThT”I___I

Product _ : | roduc imethylallyl

! | 5- Pyrophosphomevalonate | | Product | Isopentenyl | | | pyrophosphate (DPP) |
I — | — ————— = — | | pyrophosphate (IPP) | |_ ________ e |
| Enzyme | Kinase I === === === I I Egyme ! Isomerase I
| |f— e —— = — | Enzyme | decarboxylase | | e |
! Action | Add2 phosphfate groups I I I | I Action I Change the structure of I
| | toi | e [ | | | the molecule |
!_ ........ | ............... | | Action | Remove CO, group | |_ ........ ‘o |
| Consume | 2 ATP | = [ _I | | ) |
N N Consume 1 ATP Byproduct |
| | | | | | | |



* extra explanation
Summary of the pathway In order for you to gain a better understanding
In tables ... contd

T, |
i % Reaction 9 |
i_ ........ [—— == |
| Reactont | DPP + IPP | | Reactant | GPP + IPP | | Reactant 2FPP I
i_ ........ | ............... _| === | ............... — === | ———————————————— |
| Product | Geranylpyrophosphate | | Product | Famesyl pyrophosphate | | Product Squalene |
. . (GPP) . (FPP) . .
| | I | rr ! '
i_ ........ I________I I_ ........ I________I I Enzyme I Squalene synthase I
i Enzyme | Transferase | | Enzyme | Transferase | |_ ........ | ________________ |
e S, . | Action | Join the two molecules |
| | | r | 1 I I together I
i Action Join the two molecules | I Action | Join the fwo molecules I | | o |
_ ! together ! _ together —————
!_ ........ I. e _I !_ ________ I _______________ _! I Byproduct I 2 phosphate groups + Use I
I I I | | | NADPH + H+ and produce |
| Byproduct | 2 phosphate groups i Byproduct | 2 phosphate groups | | NADP+ |
IS 9
Reaction 10 |
| |
=== | ............... 5
i Reactant Squalene | | Reactant | Lanosterol I
T i'—'—'—'—'—'—'—'—l '_ ........ | ............... _|
I Product I Lanosterol I | Product | Cholesterol |
T T T [T T T T T T e f— —
Enzyme Squalene . . £ . ol st + onl .
! I monooxygenase I I nzyme I (mu Ipoié Set;e).;r;o ony I
Lo | _I | | |
! Action I Cyclization of squalene r Action I 1
| | . | | Synthesis of 27-Carbon |
i | ( close the rings ) | | cholesterol |
P I ............... - o S .
I Byproduct - H,O + Use NADPH + H+ . |_ I _|
| | and produce NADP+ | | Byproduct | |
| | . 1 [ P _



[‘M—”ﬁ’”—"' ] HMG CoA Reductase Regulation

It's cholesterol independent regulation and
depends on which type of hormones are
present that stimulate or inhibit the synthesis

It's cholesterol dependent regulation and means the more
sterol ( cholesterol ) you have the faster degradation

Sterol-accelerated .
enzyme degradation. Hormonal regulation.

) © @@

Sterol-dependent

: Sterol-independent
regulation of gene
guexp;ressior? phosphorylation and
: dephosphorylation.

the amount of cholesterol in your body will
determine the expression of the genes related
to cholesterol synthesis



https://youtu.be/R0IjbpmYxZU
https://youtu.be/LhlOgZ38G30

A) Sterol-dependent regulation of gene expression of HMG CoA

The goal of this regulation is to regulate franscription, how 2 By transcription factors. These factors bind before the gene, and either activate or inhibit its franscription

I When sufficient cholesterol is present, franscription is suppressed and vice versa.

» is a recognition sequence in the DNA. " the area that binds with the franscription factor
"franscription J! 1w Us ¢ ¢ nucleus J! & 13 44 franscription factor s (U SREBP JI (A3s lis DNA (2 352 90 (Sa Joii yaait
B SREEP(SRE binding protein) binding to (Sterol Regulatory Element) is essential for transcription of this gene.

SREBP is the franscription factor that present in the ER. "franscription of the gene J! 1ax ¢lis nucleus d' s a0¥ ER & 252 50 4lde o

I SREBP cleavage-activating protein (SCAP) is an intracellular cholesterol sensor. so when the levels of cholesterol decrease,
SCAP will take SREBP to the golgi bodies then in the Golgi bodies there are some enzyme that will cleave SCAP (remove it from SREBP ) why 2
Because SREBP wants to be free and able to bind with SRE in the DNA to synthesize more colesterol, and if cholesterol levels increase the
cleavage will be stopped.

SCAP ( which already bound with SERBP) wil SCAP-SREBP moves to Golgi bodies. (o)

sense the raise in cholesterol and will bind to INSIG

protein ( insulin induced protein ) in ER membrane. SCAP is removed from SREBP because Cholesterol

Cholesterol . . . Inside the golgi bodies, there are enzymes O level
level SCAP-SREBP is retained in the ER because INSG th '
; . at remove SCAP and release SREBP.
prevents them from leaving to the golgi body.
SREBP goes the the nucleus and binds to

Down regulation of cholesterol synthesis in SRE in DNA and then HMG CoA gene (0

other word the franscription of HMG CoA reductase is activated.

enzyme will be inhibited.

=G

A
H0

Endoplasmic
reticulum —

se (active)
‘Mevalonate §

cm* m"-




B ) Sterol-" dependent” accelerated enzyme degradation

“Dr :it's a missing slide , you can find it in the reference .

B The reductase itself is a sterol sensing integral protein of the Smooth ER membrane( SER ).
B When sterol levels in the Smooth ER are high, the enzyme binds to INSIG (insulin-induced protein) = Binding

leads to cytosolic transfer ubiquitination and proteasomal degradation of the reductase.
To make it clear the HMG CoA reductase enzyme has the ability to sense the levels of cholesterol in the cell if the cholesterol level is high in the SER the HMG CoA
reductase enzyme will bind to insig and when the HMG CoA reductase enzyme binds to insig , the enzyme will go under degradation why 2 To stop the synthesis of

cholesterol since the HMG CoA reductase enzyme step is the rate limiting step that regulates the whole pathway
Absence of HMG CoA reductase enzyme = low levels of cholesterol

15830 degradation sas £, Bl ¥ 3¢l asgii g 4 ypiquitin i) caues Jaidy aa AY) 55 ) o) oliee Ubiquitination die seas 715 JA) Gy 0 @ ks W small protein ss € upiquitin s (i)
[ Lealing Lo chlisiy n juSr (Fny Oy alaaly 58wl 31 O) (i ¥ ) Lealini Le e 33 degradation s« 43 dss«« protein complex s» & ¢ proteasome I s (il & )35 via the proteasome
to sum up : reductase+ INSIG — activitie the binding of upiquitin to them — this will active proteasome (to start degradation)— finally leads to the degradation

This regulation depend on the amount of energy presented in the cell * no enough ATP = no synthesis”.

§High AMP = Low ATP\

which means the cell ( HMG COA RedUCTGSe >

is in need of energy.
Cholesterol synthesis |ATP or TAMP @

nebedl'S energty / AMP- activated protein
(anabolic reaction) kinase (AMPK)

CYTOSOL

1ATP or |AMP
Phosphoprotein

= hosphatase
and therefore when [P phose o AN mRNA
the cellis running low /‘F:A N mmﬁ%& ® iTranslalion
B Y .
on energy it inhibits \"" Phosphorylated form of Dephosphorylated form is B cod 0 oot e
the synthesis of T is | ti Active reductase (nactie) el g reticulum
Cholesterol through enzyme is Inactive ! >

° ATP ‘Mevalonate
ANP *

N J’choles’rerol synthesis'" Tcholes’rerol synthesis'”

(1) When there’s high AMP, AMP kinase is activated and then the AMPK will phosphorylate the enzyme and make it inactive and the cholesterol synthesis will decrease.
(2) When there's high ATP another enzyme which is called phosphoprotein phosphatase will remove a phosphate group to make the enzyme active and the cholesterol synthesis will increase .



D ) Hormonal Regulation
“independent*

» Insulin and thyroxine increase

upregulation of enzyme expression.
They increase enzyme concentration, thus
increase cholesterol synthesis, because insulin
has a major role in lipogenesis

®» Glucagon and cortisol have opposite
effect (decease it ).

Cholesterol concentration itself
confrolling the gene, while hormones
are controlling the enzymes

HMG CoA Reductase Regulation

gene
.

Cholesterol O—> l

p
Transcription

]

Translation

l

HMG CoA
Reductase

l

HMG CoA
Glucagon l

Cortisones O—>

Statins
It also affects the
phosphorylation and
dephosphorylation of the Ch0|eSTerOI
enzymes

-—0

Insulin
Thyroxine

souab JO |oA8| Byl 1Y

SOWIAZUD JO |9AS] DU} 1V



Excretion of cholesterol

Normally most of the molecules (protein/carbohydratfes) are broken down completely to CO, and H,O , but cholesterol can not be broken down completely because it has a big
ring structure ) so the body will convert it to other molecules that can be easily excreted from the body.

B By conversion info bile acids and bile salts excreted in the feces. it ihe only way for cholesterol excretion
* Direct secretion of cholesterol in bile. ¢ Transported to intestine for elimination.

®» In the intestine, some cholesterol is converted by bacteria into coprostanol and cholestanol (which is
reduced derivative of cholesterol) before excretion.

I Normally 5% of bile acids/salts that synthesized from cholesterol are excreted, so If we wanna remove the excess cholesterol
we use bile acids binding resin that excrete more bile acids/sats “ more than 5% of cholesterol is excreted “.

Check the pharmacology team for more details ( Antihyperlipidemic drugs lecture )

High concentration of cholesterol in blood that

Hyperc hOIeSTerOIM |eCIdS TO qiherOSCIerOSis or shock due to the loss of regulation of cholesterol synthesis

Hyper : high
emia : in the blood ( . .
[ statin drugs are used as a p-Sitosterols/phytosterols
) Treatment of are clinically useful in the
QU hypercholesterolemia dietary treatment of
j . because they decrease hypercholesterolemia'?
&= plosmCI ChO'eSTerOl |eVe|S *p-Sitosterol Is a type of several phytosterols that's why we
say B-Sitosterol is used in the treatment of
Check the pharmacology team for more details k hypercholesterolemia not phytosterols
k ( Antihyperlipidemic drugs lecture )
( N ’ ( What are the B-Sitosterols ?
What are statin drugs ? -They're plant sterols like in
-Statins are sf(ugfurcl analogs of avocados which are
Ou [ structurally similar fo ) HMG CoA poorly absorbed by humans.
j . reductase enzyme ” What is the M.O.A of B-Sitosterols ?
s Wl'.mt.ls.the M.O.A of §tghns drugs ? They Block the absorption of
-inhibit enzyme ‘?C,*',V”YW by L dietary cholesterol.
k competitive inhibition!")

(1) group of drugs that are structurally similar to HMG coA reductase enzyme that decrease the level of the cholesterol as a result competition will occur between them.
(2) substances similar to cholesterol found in the plants , poorly absorbed in in the intestine that’s why they prevent the absorption of the cholesterol .



Take Home Messages

) Cholesterol is important various body functions .

-/ Liver plays a major role in the cholesterol homeostasis in the body.

HMG CoA reductase is a rate-limiting enzyme for cholesterol synthesis.




Numbering based on the

cholesterol synthesis steps S U m m O ry ‘

Cholesterols

-

*most important animal steroid.

1- sterol dependent

Sterol: 4 ring with regulation of HMG CoA

hydrocarbon tail and a «maintains membrane fluidity. gene expression
hydroxyl gr . sinsulating nerve fibers .
ydroxyl g 0U~p * parent molecule for bile acids,
Cholesteryl ester: have bile salt steroid hormones,
fatty acid tail vitamin D,. 2- sterol accelerated

In all tissues mainly in liver,
intestines, adrenal cortex,
testes , ovaries.

-+-

Reactant: isopentenyl
pyrophosphate +
Geranyl pyrophosphate

enzyme degradation

3-sterol independent
phosphorylation/dephos
phoryltion

3- hormonal regulation

Reactant: 2x farnesyl Reactant: squalene .

pyrophosphate Multiple steps &
Product: lanosterol defect on these steps

Product: Squalene lead to Smith Lemli Opitz
Enzyme : Squalane Syndrome

Enzyme: squalene monoxygenase

synthase

Reactant: Acetoacetyle
CoA ( from acetyl coA )

Reactant: HMG CoA Reactant:
5-Pyrophosphomevalonate
( which comes from

Mevalonic acid )

Product: Mevalonic acid

Product: HMG CoA

Product: famesyl
pyrophosphate

Location: cytosol

Location: cytosol Product:

Isopentenyl pyrophosphate

Enzyme: HMG CoA
reductase

Enzyme : HMG-CoA Enzyme : Transferase

synthase

Enzyme: decarboxylase




) Secretion of VLDL

A ) HMG CoA Reductase
in cytosol

A ) SCAP-SREBP moves to
golgi bodies

) Secretion of LDL

B ) HMG CoA dismutase
enzyme in cytosol

Q3 : When SCAP binds to INSIG protein th

B ) SCAP-SREBP is
retained in ER

Quiz @
: One of major routes by which cholesterol leaves the liveris : SAQs :

C ) Secretion of HDL

C ) HMG CoA dismutase
enzyme in ER

aoflead fo .... ¢

C ) SCAP isremoved from
SREBP

Q4 : Cholesterol synthesis increases when ......

) ATP is high B ) ATP is low C ) AMP is high D) B&C

) Secretion of
Cholymlcron

Q2 : converting of HMG CoA to mevalonic acid done by :

D ) HMG CoA Reductase
in ER

D ) SREBP binds to SREin
DNA

Q5 : Upregulation of enzyme expression of cholesterol increases by :

A ') Glucagon

A ) SREBP binds to SRE

B ) Insulin

B ) SREBP - SCAP binds to
INSIG

C ) Cortisol

C ) SREBP is free

D ) None of them

Q6 Which of one of the following is true when the cholesterol levels are high 2

D) go to the 3 choices
and choose one @!

Q_ Enumerate the maijor sites for
i cholesterol synthesis :

: Q2: Name the syndrome that result from
i defect in 27 carbon cholesterol synthesis

Q_ Which drug can you give to a patient
i with Hypercholesterolemia ¢ & mention the

MOA of it

..........................................................

..........................................................

and intestine

Liver, adrenal cortex , ovaries , testes

2)  Smith-Lemli- Opitz Syndrome "“SLOS”

3) statfin drugs .it's structural analogs of
HMG CoA reductase enzyme and they
inhibit the enzyme activity by
competifive inhibition

..........................................................
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