NOEOKOMEI) HPAKAEIQY

KAINIKEZ EKAHAQZEIZ KAl EYPHMATA AMO THN
BIOWIA NEDPOY ZE NAHOYZMO ME NEA
MIETAANAZH ZTO FTONIAIO THZ AKYATPANZMEPAZHE

THZ AEKIOINOXOAHZITEPOAHZ (LECITHIN-

CHOLESTEROLACYLTRANFERACE-LCAT). MIA NNPOOITIKH
MENETH.

Anuntpa Avyegpou

3/5/2018 Ewbikevopevn Nedpoloyiag Ma.l.N.H.
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Ref.No 1,2
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Exchanges 2sn group of phospatidylcholine to 3-OH group of free cholesterol leading to formation of cholesteryl ester
Hydrophobic vs hydrophilic action


LCAT AAcpa opaon (75%) - HDL

9
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With the help of apo AI LCAT exerts its alfa activity in the maturation of pre-beta discoidal particles of HDL+ApoAI into to mature spherical alpha HDL particles
LCAT with the help of ApoAI that connects to peripheral tissues helps esterifies free cholesterol, creates a gradient of hydrophilic inside the cell that doesn’t exist outside takes up more CHOL to esterify
3. Uptake from the liver from SR-BI and then phospholipid transfer protein and hepatic lipase promote interconversion of alpha to beta HDL to make the circle once more


LCAT Bnta 6paon (25%) - LDL
-1

Low Density Lipoprotein (LDL)
Phospholipad

ApoB-100

e ApoA/C/E, eNeUBepn
LpB

Ref.No 3,4
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Esterification of LDL Cholesterolare the only substrate for LCAT we could demonstrate that LDL and even apoA/C/E free LpB is utilized by LCAT
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Limited info to the tertiary structure
Gene expression is not affected by drugs, lifestyle and diet but fibrates lower to 20�%, atorvastatin increases
This are the two ends of a continuum
You can also have an intermediate phenotype 


Ané 10 1967... 60 LELOVWULEVEC TIEPLITTWOELC,
70 TTIUPNVLIKEC OLKOYEVELEC TIOLYKOOULWC

Owoyevic Aventdpkela 1Gs Nocog 6iknv
odpOaApov Yaplou

0 @oAepotnta 0 @oAepotnta
KEPOTOELOOUG KEPATOELSOUC

0 ALLLOAUTLKN avatLuio

oXNN = T2XNN RefNo 5,6,7
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It has a characteristic renal injury patern with glomelural foam cells infiltrateslipid deposits, glomerulosclerosis
Chronic progressive proteinuria asymptomatic for decades or progress rapidly to CKD


FLD & XNN (1)

Xpovia €€EALOOOUEVN TioWTElvoUp LD
* ACUMTTTWHOTLKN YLo SEKOETLEC
e Taxéwc oe TIXNN

XoAnotepoAn+POwodoAumidia

Nedpikn BAAPN
OXETLWOUEVN UE TNV

Ref.No 7,10-13, 20,21,22
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LpX: abnormal lipid particles that form with the absence of LCAT, first found in primary biliary obstruction
 mouse models that exogenous LpX
1st experiment: LpX in kidney  deposition in glomeruli, disruption of GBM, podocyte effacement and proteinuria

Renal transplant patients have good outcomes but biopsy in 6 months showed lipid accumulation without evidence of significant damage
Deposition probably starts early in life yet proteinuria and renal failure are delayed for decades


LpX—> Xnuelotoio povoKUTTApWV=—>
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530 Lynn et al: Lp-X stimulates MCP-1 expression

Mesangial cells

? Protein

- \ Fig. 10. Proposed mechanism for Lp-X-
kinase C

induced monocyte chemotaxis. Lp-X stimu-
lates phosphatidylcholine-specific phospho-
lipase C (PLC) activity in mesangial cells,
producing increased levels of diacylglycerol
(DAG) that consequently activate PKC. In-
creased PKC activity in turn stimulates the
binding of NF-kB to the MCP-1 gene, which
subsequently leads to an increase in MCP-1
mRBNA expression and protein secretion. In-
creased monocyte chemotaxis due to Lp-X-
mnduced MUF-1 secretion contnbutes to mono-
cyte infiltration, lipid accumulation, and foam
cell formation, which are key events in the
development of glomerulosclerosis.
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FLD & XNN (2)
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Low HDL, CKD4
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Same village 1st cousins, we got our two first index patients


Avayvwpilovtac tnv LCAT petaAaén poc
N

FTENETIKH ARNAAVSH
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To further investigate the effects of this mutation on LCAT function, we will develop cell lines
(baby hamster kidney cells) that staby express the wild-type and mutant LCAT enzyme. This
will reveal whether the mutant LCAT will - at all - be secreted (or will be degraded
intracellularly). If the mutant is secreted, it will be tested for its capacity to esterify cholesterol
on HDL and LDL substrates (using wt-LCAT as a control)

Western blot for protein concentration: media from three separate transfections blotted in duplicate. Alpha activity: media from three separate transfections measured in duplicate. Beta activity: single activity experiment measured in duplicate. CE: cholesterol esterification.


H véa LCAT petaA\aén poc

EEEE
BIOXHMIKH ANAAY2H: Ref.No 15,16
o LCAT evepyotnta yia Staywptopd UeTal onn?:- L

ETELOLUYWTWV % F‘_D
o PUBLOC EGTER P27 AS 7 . ramy

[
dlayvwon o Nea p'- .wpKkela LCAT FLD n FED. 2tnv
ntepintwon 1, . v N LCAT evepyotnta €ival kovtd 1o
unéev,waotooo o CER napauévet oto 50-70% tou puaotoAoyikou

LCAT CER CER Ai1ayvwon)
EVEPYOTNTO (nmol/h/ml) (% of QC) (FLD/FED)
(nmol/h/ml)
Opoduywrng1 0.53 5.7 4.59 FLD
Opoduywrng2 0.38 5.12 4.12 FLD
®ugichoyikoaroyo  16.51 96.64 77.75 KO
Noorik6géAeyxog  19.53 124.3 100 KQ
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1.LCAT activity assay. Hereby, the plasma is tested on a its capacity to esterify cholesterol
on an artificial proteoliposome substrate (egg yolk phosphatidyl choline. 3H FC and
apolipoprotein AI). This mixture is the ideal substrate for the LCAT enzyme, and mimicks
the HDL subfraction of the human lipoproteins. For both alpha and beta activities
2. Cholesterol esterification rate (CER). In this assay, the plasma is tested on its capacity to
esterify cholesterol on endogenous lipoproteins. For calculations, we also determined free
cholesterol concentrations in plasma.  Can present with near normal CER.
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Indicative pedigree


O Opoluywteg (n=9) | Etepotuywtec (n=57) P
HAlkia (LEonSD) 49.6 +15.7 35.4 *20.6 0.033
DUAo (appev) 8 (89%) 30 (52%) 0.04
Yakyxapwdng AtaBnritng (vali) 6 (67%) 5 (9%) <0.001
Yniéptoon (vou) 8 (89%) 16 (28%) 0.001
Kapﬁu?tyyaakn vOooG™ (vall) 5 (56%) 4(7%) 0.00]
ZuywTtLo

<0.001
Mewpévo eGFR apytka (vat) 3 (33%) 14 (24%) 0.6

0.002
Karnviopa (vai) 6 (67%) 23 (40%) 0.16
SAM (mmHg) 141.6 6 125.4 +18.3 0.01
AAM (mmHg) 76.7 +13.8 76.2 19 0.8

Aptnplakn ckAnpuvon(PWV)

n=8 HMZ> n=11 HTZ, p<0.001, {uywtia
*CVD: loxapuky kapdiakn vooog, ayyelakr sykedalikr vooog, abnpookAnpuvtik BalBdonddesLa,
TiepLdEPLKN APTNPLAKH VOOOC
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, mutations causing FLD or FED have not been reported to be associated with higher blood glucose levels and diabetes. On the contrary, in a study by Li et al31, LCAT-deficient mice showed enhanced insulin sensitivity and resistance to diet induced obesity possibly due to protection against diet-induced hepatic and adipocyte endoplasmic reticulum stress. Therefore, the relatively high incidence of diabetes in our homozygotes may be associated with incidental co-inheritance of another genetic defect following from the consanguinity. Another possibility could be degeneration of b-cells due to lipid infiltration since one patient with recurrent hypertriglyceridemia was reported as having lipoid infiltrates in his pancreas by ultrasound.


EtepoluywTteg P
(n=57)

Epyaotnplaka xapaKtnplotika e Baon tnv {uywtia

OpoluywTeg
(n=9)

Aukoln(mg/dl) 128.2 +42.8
XoAnotepoAn (mg/dl) 174 $43.1
TPIFAYKEPIAIA (mg/dl) 315.5 152
LDL({mg/dl) 94.3 +32.6
HDL (mg/dl) 12.9 18.2
apoA-I (mg/dl) 54 *+36.9
ApoB100 (mg/dl) 57.6 £41.2
Lp(a) (mg/dl) 3.1 £2
eGFR1 (ml/min/1.73m2) 78.6 32
eGFR2 (ml/min/1.73m2) 48 *30
AeGFRI(mI/min/1.73m2)* e LG
ZuywTtla
Awoodatpivn (g/dl) 12.3t1.4
PLT (K /ul) 136 +37.3
OpoppBonevia (vat) 7 (78%)
Alpatoupia (va) 9 (100%)
Mpwrteivoupia (vali) 9 (100%)

93.3 *38.5 0.015
176.7 %42 0.86
179.4 £118.7| 0.003
104.5 £36.6 0.4

34.5 18 <0.001
117.5 £25 | <0.001
123.8 +28.4 | <0.001
24.5 *25.9 0.005
104.2 +27.4 | 0.013
88.5 £27.8 | <0.001

15.7 £14.9 0.01

13.8 £1.3 | 0.002
225.7 +51.7 | <0.001
4 (7%) <0.001
35 (61%) 0.024
26 (45.6%) = 0.003
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4 patients progressed to advanced CKD needed EPO


Alatopaypevo ATtdiko tpodiA >10 ypovia
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No pancreatitis episodes with high TGs


MetaAAaén LCAT . KAivika XapakrnpioTika
(9 opyoluywrec mavw arro 10 €rn)

E€EALEN
XNN

AcOeveig(9)

n 19 Oxt Oxt Oxu Now Na Nau 1 => 3q
n 61 Now Now Not Now Noau Nou 1 => 3a
n 64 Nat Nat Nott Noatt Nat Nat 1 => 3a
“ 38 Oxt Noau Oxt Nou No Noau 3b =>4
“ 68 Na Nat  Nat  Nat  Nou Naw -
57 Oxu Nou Nou Nou Oxt Noau 1=>2
“ 54 Na Nat  Nat  Nat Nout Oxt 1=>2
“ 37 Now Now Oxu Not Nat Oxu 1=>2

YAll=cakyopwdne dtapntng, AY=Ynéptaon, CVD=ckapdlayyelakn voocog, FED=fish-
eye disease, XNN=xpovia vedppikr vooog, HAikia = HAwia katd tnv dtdyvwon
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+1 heterozygote ESRD


FLD: 2radiakn ékmrwon Tou GFR

]
eGFR change during follow up
mL/min/1.73 m? , ,
g MéEooc puBuog
EKTITWONG
(ml/min/1,73m2/year):
- -~ GeMa
S0 '
—m—ngMa | -3 OMOCUYWTEC
—a--Nesa | -1,5 eTepOlUYWTEC
- - NiSo
60
—fii— \/350
—e— DiSo
———t— GeSo
30
— (5iSt
GeSt
0
Baseline End of follow up




Baolka evpnuota vedplkng Prowiac

e EvamoBeon Autldlwv

“adpwdn”’kutTapa+MovokutTapa




KokKLWONG eVaitoBeo

- MeoAyyelo+TEPLOEPLKEC QLYVELOKEC
~ OYKUAEG

Not Not Not N 3+ 2+ 2+ 2+

YwAnvaplakn atpodia: 0 (amovoa), 1+ (Amia, £ 25%), 2+ (HUETpLa, 26-50%), 3+ (coBapn, >50%).
Awapeon ivwon: : 0 (amovoa < 5%), 1+ (Ara, 6- 25%), 2+ (p€tpLa, 26-50%), 3+ (coBapn, >50%).
Awapeon dAeypovi: 0 (amovoa), 1+ (AT, < 25%), 2+ (LETpla, 26-50%), 3+ (coBapry, >50%).
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6/9homozygotes underwent a renal b
Tubular atrophy with sclerosis-> worse renal outcome

(+) IF in patients with severe renal impairment during biopsy or rapid deterioration later
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H LCAT . P274S Atarapaaaa v GBM

naxuvvon tng GBM




H LCAT p.P274S MpokaAel kevotomiwdelc evanodeoelc

TUNMOTIKA
evamoBeoewv diknv puoaAidag




2XETIW(OMEVEC UE TNV HEPBpavn dUoaAldWOELC evaTIODEDELC




H LCAT p.P274S Emtnpeadlel Ayyeia & Aiwaueoo loto

EkdUALON TOU aptnpLakol SEVTPOU PE KEVOTOTILWON AOYW
AUt Lakwyv evamoBeoewv+eoTLOKAC SLapeoNC GAEYUOVNG






Atoyutn Auudlokn evanoBeon otnv GBM




ErtipepBpavikec AUdLakeg evamoBeoeLC




YrtoevooOnALakec AuttOLaKeC evamoBeoeLC
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FLD-Oeparmeio;

e Alatta epLopLopEVN o€ Aidia
 AMEA, AT2
e Metapooxevon vedppou

e Avaouvduaopuevn LCAT;

Daon 1 o FLD aoBeveic pe amodekto npodpil aocpalelog




CVD 55%
YYnAn enintwon o€
aveupuouaTo
AptnpLokn okAnpuvon
Opoluywtia

XNN AeGFR=3

p.P274S

FLD

OpopuBonevia
*AuvEnueEvoc pubuog
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20l 65%

MovTikla e aveTAPKELQL
ornu | CAT

Lp(a)]
(ApoB100+ApoAl) a
H LCAT xpelaletal yLa
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T2DM in LCAT deficient mice showed enhanced insulin sensitivity and resistance to diet induced obesity
LCAT needed for the assembly of Lp(a)
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