A Niemann-Pick C betegség biomarkerei
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TOMEGSPEKTROMETRIAI RESZLEG
BIONIKAI INNOVACIOS KOZPONT NONPROFIT KFT.




Rovid 6sszefoglalo

. A Niemann-Pick C tipusu betegség autoszomalis recessziv 6roklédés(, progressziv,
irreverzibilis lizoszomalis tarolasi rendellenesség;

. prevalenciaja kb. 1:120 000 - Magyarorszagon 60-80 beteg lehet;

. felismerésére barmely életkorban van esély: Reunert et al. a betegek 40%-at 20 éves kor
felett azonositottak (Reunert J et al. EBioMedicine 2016;4:170-5);

. a tinetek enyhitésére, az életmindség javitasara elérhetd gyogyszer (miglustat), de
gyogyitasara, a progresszio késleltetésére egyel6re nincs mod;

. az esetek 95%-aban az NPC1, 4%-aban az NPC2, kb. 1%-ban egyéb, azonositatlan gén
mutaciodja all a hatterében.
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Figure 3. Summary of organelles affected in LSDs. Also shown are selec-
tive examples of LSDs. See Table 1 and main text for details.
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Az NPC tunetegyuttese

. Zsigeri tuinetek: hepatomegalia, splenomegalia, elhuzodo ujszilottkori sargasag,
hydrops foetalis, foetalis ascites, aspiracios pneumonia, alveolaris lipidosis, tidé
kotbszoveti elvaltozasai

. Neuroldgiai tiinetek: vertikalis supranuclearis tekintet bénulas, gelasztikus
kataplexia, ataxia, dystonia, dysarthria, dysphagia, hypotonia, nehézkes mozgas,
fejlédési zavarok, gorcsok, hallaskarosodas

. Pszichiatriai tiinetek: fejl6dési zavarok, korai kognitiv hanyatlas, szervi pszichozis,
viselkedés zavarok, terapia rezisztens pszichiatriai tinetek progressziv kialakulasa

Mengel E et al. Orphanet J Rare Dis 8 (2013):166.

Faludi G et al. Neuropharmacol Hung 15 (2013):95.
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Megvaltozott lipid metabolom: szfingolipidek

monohexozil-ceramidok szfingoid bazisok
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Fig. 4. Plasma sphingolipid profiles in NPCI subjecis, Plasma concenirations {peak area ratiog) are shown for MCs (A), ceramides {(Cer)
(B}, sphingoid bases (C), lactosyleeramides (LC) (D), and gangliosides (E) for age-matehed control and NPCI subjects (n = 56/ group).
Dtz are shown as mean + SEM; #F P2 0.01, %= P (L001.

:2800.

Fan N et al: J Lipid Res 54 (2013)




Megvaltozott lipid metabolom: szterolok
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Fig. 4. Selected PEM chromatagrams far the separation of axystero] derivatives in NPC patients. (A) Heterozygous family member of the patient; (B) Niemann-Fick type

C patient: elution arder: (1) 25-hydroxycholesterol-08aG: (2) 2405 - hydroxycholesteral -DRG: (3) 27-hydroxychelesterol-D8G: (4) cholestan-2 5o, Gi-triol-DMG: (5) T R-
bydroeychalesterol-Db4G; (8] 7e-hydrogychalesterol-DMG; (7)1 7-ketocholesterol-DMG: (B) 4B -hydroxypcholesterol-DMG; for chromategraphic conditians see Sedion 2.3

Pataj Z et al. ) Chromatogr A 1439 (2016):32.




Az NPC diagnozisanak jelenlegi iranyai

. ,emerging biomarkers”:
. oxysterolok
. szfingolipidek
. epesav metabolitok
. kiforrott vizsgalati lehet6ségek:
. genetikai vizsgalat

. fibroblasztok festése (pl. Filipin-teszt)

. célzott metabolom vizsgalatok
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A Filipin-festési eljaras

bér biopsziaval fibroblasztokat
nyernek

mosast kovetden a koleszterint
filipinnel festik

a mintat fluoreszcens
mikroszkop alatt vizualisan
vizsgaljak

|étezik kvantitativ eljaras is

egészséges személy NPC-vel diagnosztizalt
mintadja személy mintaja

http://www.tufts.edu/~lliscum/ResProj.html
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Table 2

Plazma and urinary diagnostic biomarkers in NP-C: an overview of advantages and

linnita tioms.
Technigue Adwantages Limitations
Flasma oegysten] + Elevated in the majority  + Unspecific - T KC and C-tricl
Eing of patients with NP-C areelevated inother diseases
[LC-NES /NS ar [MP-C1 and MP-C2) Even the more specific C-riol
G-, + i nimal by-invazive — does not distinguish M-
quantitative) smeall volime of frozen from NP-A/B, add lipase
EDTA plasmea or semum defidency and some other
+ Rapid analysis - results conditions {inchading CTx
often available within 1 and some causes of neonatal
wmak cholestazis)
+ Able to identify the major-  * Possibility of Bl podtive
ty of adult patients results due to incomect han-
+ Suitable for analysis of a dling or storage of samples
large number of @mples + Limited knowledge of range
+ Cost savings verss flipin values in heterozymotes
testing + Mot applicable to dry blood
ipots
Flazma + Minimalby-invazive - + Ly=o-Shi-500 does not
hrsomphingoipids  zmall wolume of blood clearly distinguish MP-C
[ LC-IES hES + Potential for fewrer pre— from NP-A-B
quantitative) analytical problems ver-  + SPCalone does not have
515 oogpsternl testing sufficient sensitivity as an
+ Concomitant study of MNP-C hiomarker
lymo-Shi-500 and SPC dif- + Experence in clinical labo-
ferentiates MP-C ratory setting is =il limited
+ High throughput
+ hultiplex as=ay can identi-
fiy other L5Ds — meat
demands; Gster
tumanound time
+ ot savings versus filipin
testing
Bile acid + Mon- or nvinima lhy- + Alzo elevated in M-AJB
metabolites imasive + Possibly ather diseazes?
plazma; dried + Cument data indi@tegond  + Experience in clinical labo-
blood spots; urine discriminatory power ratory setting =till lacking
[ LC-IES hES + ot sarings versus filipin
quantitative) testing

C-trial: cholestane-303, 50 H3-trid ; CTX: cerebrotendinous xanthomatosis; GC: gas chimo-
matography; T-KC: 7-ketocholesterol; LC: liguid chromatography; LSDs: lysosomal stor-
age disorders; Lyso-Shi-50% brsssphingomyelin-509; MS: mass spectrometry; NM-A -B,
-0 Miemann-Pick disease types A, B O, 5PC sphingosydphosphorylcholine
(hrsosphingomapelin].

Vanier MT et al. Mol Genet Metab 118 (2016):244.




Oxysterol vegyuletek keletkezése
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Bjorkhem I: J Clin Invest 110 (2002):725.




Az oxysterol vizsgalat menete (Boenzi utan):
deuteralt belsd standard mintahoz adasa, folyadék-folyadék extrakcio

D7-C-triol, D7-ketokoleszterin

v
A

etil-acetat

A mintavétel utan a plazmat
azonnal el kell valasztani, és le
kell fagyasztani.

Boenzi S et al: Clin Chim Acta 437 (2014):93.




Az oxysterol vizsgalat menete:

dimetilaminobutirat szarmazékok kepzese
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C-triol es 7-ketokoleszterin szintek
egeszseges es koros mintakban
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Javasolt referencia tartomanyok az oxysterol vizsgalathoz

Hivatkozds |7k [Ctriol
Jiang X et al <47,8 ng/ml < 38,0 ng/ml

Boenzi S et al 3,7-21,8 ng/ml 12,8 — 38,8 ng/ml

Wu et al nem vizsgaljak 8,1—-37,7 ng/ml

Polo et al 7,5 - 85,5 ng/ml 3,0 -35,0 ng/ml



LAUNCH OF NEW OXYSTEROL ASSAY FOR FASTER AND EASIER DIAG-
NOSIS OF NIEMANN-PICK C

Willink Biochemical Genetics Laboratory, Central Manchester Uni-
versity Hospitals NHS FT

We are pleased to announce that as from April 2014 we are now
offering a service for Oxysterol analysis for the investigation and di-
agnosis of Niemann-Pick C (NP-C).

We believe this test will prove to be a big step forward in improving
the ease and speed at which NP-C can be diagnosed, since it only
requires a blood sample rather than cultured fibroblasts. We would
like to encourage all to think about and test for NP-C at a much ear-
lier stage than has previously occurred for this underdiagnosed dis-
order. Jaundice / hepatosplenomegaly shortly after birth and later
ataxia, dystonia, dysarthria, epilepsy, intellectual decline and the
characteristic vertical supranuclear gaze palsy should prompt test-
ing. In late presenting adult cases psychiatric problems and demen-
tia may be prominent. It would certainly be appropriate to consider
requesting oxysterols as a complementary test alongside the lysoso-
mal enzyme screen when considering the lysosomal storage disor-
ders as a differential diagnosis.

Oxysterol analysis will now be the standard first line test for NP-C in

our laboratory although filipin staining will still be available for con-
firmation of cases of NP-C or for further investigation of patients
with results in the equivocal range.

The specific oxysterol metabolite measured is cholestane-3p3, 5a, 6p-
triol. Interpretation and any suggestions for further testing or follow

up will be given with the report.

Sample requirements: 1-2 ml EDTA plasma separated and frozen on

same day of sampling.

Storage and Shipping requirements: Unless EDTA plasma sample can
be delivered to the Willink Lab on the same or next day of sampling,
the sample must be sent frozen (preferred)

Turnaround time: 15 days

Reference Range:
37.0)

Control (n=70):  8.1-37.7 ng/ml (95% CI 9.6-

NPC1 (n=15):  35.3-1170 ng/ml (95% Cl 39.3-811.9)
Cost: £87




Oxysterol képzddes a tarolt mintakban
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Boenzi S et al: Clin Chim Acta 437 (2014):93.



Lizoszfingomielinek vizsgalata

Lyso-SM-509 és Lyso-SM-465 kombinalt
vizsgalata

elvégezhetd szérumban, plazmaban,
teljes vérben és szaritott vércseppben

szenzitivitas: 100%

specifikussag: 98,15%
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Figure 5: Lyso5M-509 plasma levels expressed as MOM in healthy
controls, Fabry, Gaucher, Krabbe and Niemann=Fick type C disease
patients (LoglD scale).

Box 25=75th percentile, line: median, box whiskers: minimum and
maximum. ***p-value<0.001; FD, Fabry disease; GD, Gaucher
dizsease; KD, Krabbe disease; NPC, Niemann Pick disease type C.

Polo G et al: Clin Chem Lab Med 55 (2017):403.

Cozma C et al. Mol Gen Metab 120 (2016):S17.



Uj eljarads az NPC diagndzisara
az Ujszulottkori anyagcsere szlrés kereteben

. 100% szenzitivitas és specifikussag 4992
egészséges és 44 NPC-vel diagnosztizalt
Ujszulott vizsgalata alapjan

. analit: 3B,5a,6B-trihidroxikolansav glicin
konjugatuma

. prekurzora a C-triol oxidacios terméke

. az epesavak 5a-hidroxilalt metabolitjai
Niemann-Pick specifikus termékeknek
tlnnek

Jiang X et al: Sci Transl Med 8 (2016):337ra63.



Megvaltozott lipid metabolom: szfingolipidek

monohexozil-ceramidok szfingoid bazisok

LC 16:0 LC 18:0 LC20:0 LC 220 LC 240 ST e s e da e o

Fig. 4. Plasma sphingolipid profiles in NPCI subjecis, Plasma concenirations {peak area ratiog) are shown for MCs (A), ceramides {(Cer)
(B}, sphingoid bases (C), lactosyleeramides (LC) (D), and gangliosides (E) for age-matehed control and NPCI subjects (n = 56/ group).
Dtz are shown as mean + SEM; #F P2 0.01, %= P (L001.

Fan N et al: J Lipid Res 54 (2013):2800.



Megvaltozott lipid metabolom: szterolok
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Fig. 4. Selected FRM chromatograms far the separation af oxysterol detivatives in MPC patients. (A) Heterogyrgous family member of the patient: (B) Niemann-Fick type
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Pataj Z et al. ) Chromatogr A 1439 (2016):32.
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