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OLGU SUNUMU

15 Aylik Kiz Hasta

Hasta Bilgileri Noromotor Gelisim Takvimi

Yas / Cinsiyet Bas Tutma
6 ay
15 ay||k, Kiz Beklenen: 4 ay
Ana Sikayet Destekli Oturma 10 ay
Gelisme geriligi Beklenen: 6 ay
Emekleme o
. . a
Hastalik Hikayesi Beklenen: 8 ay Yy
Konusma
Bas tutma ve oturma gecikmesi mevcut. Serbest birakildiginda Beklenen: 12 ay UeLs
diiz yurimek yerine saga/sola birkac ataksik adim atip distyor.
Konusma hentiz baslamis. -
Yiriime .
15 ay — ATAKSIK
Beklenen: 12 ay
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OZGECMIS

Prenatal / Natal / Postnatal Dénem

o o
Takipli gebelik 37hf 5g, 2700 gr. Sarilik nedeniyle 8. giinde yatis
. ® iy o :
Ozellik yok C/S ile dogmus (mukerrer) 4 gin fototerapi

DDA (+) | Morarma (-)
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SOYGECMIS

Aile Yapisi ve Genetik Risk

Aile Yapisi A AKRABALIK

Anne

Baba

1. Cocuk (Erkek)

2. Cocuk (Kiz)

Hastamiz (Kiz)

26y Sag-Saglikl (SS) Anne ve baba teyze cocuklaridir.
33y Sag-Sagliklh (SS)

Aile Oykiisii
7y Sag-Saglikh

Hala: 4 yasinda yirime gecikmesi
6y Sag-Saglikli

Dayi: Gelisimsel Kalga Cikig1 (DKC)
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FiZIK MUAYENE

15. Ay — Norolojik ve Sistemik Degerlendirme

Genel Baki & Vital Norolojik Muayene Sistemik & Gelisim

] ] [

GD: lyi, Biling acik Desteksiz oturuyor EKO: Normal
. . .. . k H . k .

BC: 46 cm (25-50 p) Yl.'.m.j.r en ATAKSIK = birkag adim atip Organomegali: YOK

diisiiyor

] ] |

Vicut Agirhgi: 10 kg (25-50 p) DTR: 2+ (Normal) Diger sistemler: Olagan
] ] ]

Boy: 75 cm (10-25 p) Kas giicti: Normal ince motor: ANORMAL
] ] ]

Isik refleksi: +/+ Tonus: Normal Kaba motor: ANORMAL
] ]

Kranial sinir: Dogal Konusma: ANORMAL
] ]

Cilt: Dogal Sosyal: ANORMAL
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On Tanilariniz?

1 Ataksik Serebral Palsi

2 Kromozomal Anomaliler (Angelman Sendromu)

3 Pontoserebellar Hipoplazi

4 Metabolik Hastaliklar (Organik asidemi, Lizozomal, CDG)
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LABORATUVAR BULGULARI

Hemogram - Biyokimya - Kan Gazi - Vitaminler

WBC 7.66 x10° Normal KCFT Normal pH 7.39 N
BFT Normal
Hb 12.4 g/dL Normal pCO:; 36 mmHg N
Elektrolitler Normal
PLT 355 x103 Normal HCO; 21.4 mEg/L N
CK 118 U/L
Vitamin & Mineraller — Tandem MS Hazirlhik
Vit B12 Ferritin D Vitamini CK Kan gazi
251 pg/mL 49.8 ng/mL 25 ng/mL 118 U/L pH 7.39 / HCO; 21.4
Normal Normal Sinir Normal Asidoz YOK
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BEYiN MRG — DWI / ADC

Bazal ganglion ve talamusta kisitlilik

ALF

BOZKURT, AYSIMA
3920254

Jul 3,2023

021M

Ser: 502

Img: 124 (16/28)

240 x 240

Thick: 4.00 mm Spacing: 5.00 mm
dADC 1000 DWI_og

Brain MRI limited WO contrast
Apr 18,2025

Zoom: 332%
Lossless / Uncompressed
w2L1

BOZKURT, AYSIMA ALF Brain MRI limited WO contrast
3920254 Apr 18, 2025
Jul 3,2023
021M

RAF
Ser: 503
Img: 176 (16/28)
240x 240 Zoom: 332%
Thick: 4.00 mm Spacing: 5.00 mm Lossless / Uncompressed
sDWI_og TT W 2677 L1751
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BEYIN MRG — DWI / ADC

ALF

BOZKURT, AYSIMA
3920254

Jul 3,2023

021M

Ser: 502

Img: 140 (18/28)

240 x 240

Thick: 4.00 mm Spacing: 5.00 mm
dADC 1000 DWI_og

Brain MRI limited WO contrast
Apr 18,2025

Zoom: 332%
Lossless / Uncompressed
W2L1

BOZKURT, AYSIMA ALF Brain MRI limited WO contrast
3920254 Apr 18,2025
Jul 3,2023
021M

RAF
Ser: 503
Img: 184 (18/28)
240 x 240 Zoom: 332%
Thick: 4.00 mm Spacing: 5.00 mm Lossless / Uncompressed
sDWI_ogTT W 2677 L1751
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BEYIN MRG — T2W (Aksiyel)

T2 hiperintensitesi: Bilateral bazal ganglion ve talamus tutulumu

BOZKURT, AYSIMA ALE Brain MRI limited WO contrast
3920254 Apr 18, 2025
Jul 3,2023
021M
RAF
Ser: 801
Img: 21 (21/37)
336 x 336 Zoom: 251%
Thick: 3.00 mm Spacing: 3.94 mm Lossless / Uncompressed
T2W_TSE W 1261 L 725
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BEYIN MRG — T1W 3D (Aksiyel)

BOZKURT, AYSIMA ALF Brain MRI limited WO contrast
3920254 Apr 18,2025
Jul 3,2023
021T™M

RAF
Ser: 203
Img: 88 (88/170)
512x 512 Zoom: 165%
Thick: 1.00 mm Spacing: 1.00 mm Lossless / Uncompressed
1MM TRA MPR W 1557 L 846
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On Tanilariniz?
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On Tanilarimiz

Mitokondriyal Defektleri Biotin- Tiamin Yanith Bazal Ganglion _
Hastaligi

Leigh sendromu Propiyonik asidemi

Kompleks I-V eksiklikleri Metilmalonik asidemi

Glutarik asidiri Tip 1
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BEYIN MRG — MR Spektroskopi

NAA/Cr rasyosu ve Cho/NAA analizi — Nérometabolik profil

More -

Current Seript: <unmnamed> -20250418-101200 Viewing -
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METABOLIK TARAMA SONUGLARI

Tandem MS - idrar Organik Asit - Serum Karnitin

CO Karnitin Homovalinik Asit Total Karnitin

149.8 umol/L 23.7 mg/gCr 161.3 umol/L

Ref: 10-60 Ref: 0-18.5 Ref: 10-60

1 YOKSEK T YOKSEK 1 YUKSEK
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On Tanilariniz?

9
$

Yuksek serbest karnitin (CO) ve serum karnitin = Karnitin Palmitoiltransferaz-1 (CPT1) eksikligi? - Genetik analiz
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GENETIK ANALIZ BULGULARI

Whole Exome Sequencing - COASY Patojenik Varyant

Hasta Genotip

COASY geni - ¢.1495 C>T - p.Arg499Cys

Aile Segregasyon Analizi

HETEROZIGOT TASIYICI HETEROZIGOT TASIYICI Hasta HOMOZIGOT ETKILENMIS
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TANI

COASY Protein-Associated Neurodegeneration

CoPAN

Neurodegeneration with Brain Iron Accumulation Type 6 (NBIA6)

& » -

COASY geninde homozigot p.Arg499Cys Bazal ganglion demir birikimi +

.. . Koenzim A biyosentez yolagi bozuklugu
mutasyonu nérodejenerasyon y yolag &
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TEDAVI

CoPAN — Mevcut Tedavi Yaklasimlari

Riboflavin (B2)

L-Karnitin

10-30 mg/kg/gun

50-100 mg/kg/gin

Mitokondriyal solunum zinciri destek;
Flazin kofaktor replasmani

Yag asidi B-oksidasyonu;
Mitokondriye asil grubu transportu

Pantotenik Asit (B5)

CoA biyosentez yolaginda substrat;
COASY upstream destegi

Prognoz & izlem: CoPAN'da erken tani ve tedavi ile nérodejenerasyon progresyonunun yavaslatilabilecegi raporlanmistir.
Riboflavin+karnitin kombinasyonu mevcut vaka serilerinde kismi stabilizasyon saglamistir. Kiratif tedavi hentiz mevcut degildir.
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CoPAN — Genetik Temel ve Siniflandirma

COASY Protein-Associated Neurodegeneration | NBIA Spektrumu

Genetik & Siniflandirma NBIA Spektrumundaki Yeri

[ ]
Gen: COASY (17921.2) — Koenzim A sentetaz

[ |
Kalitim: Otozomal resesif

u NBIA (Neurodegeneration with Brain Iron Accumulation) Tip 6 =

NBIA6

[ ]
NBIA ailesi icinde 2. en nadir form

[ ]
Diinya genelinde <30 vaka bildirimi (2025 itibariyle)

[ ]
ilk tanimlama: Dusi et al., Brain 2014

PKAN (NBIA1) PANK2 ~50%

MPAN (NBIA3) C190rf12 ~35%

CoPAN (NBIA6)

BPAN (NBIA4) WDR45 ~7%

FA2H FA2H nadir

Dusi S, et al. Exome sequence reveals mutations in CoA synthase as a cause of neurodegeneration with brain iron accumulation. Am J Hum Genet. 2014,;94(1):11-22. | Hogarth P, et al. Consensus clinical management guideline
for pantothenate kinase-associated neurodegeneration (PKAN). Mol Genet Metab. 2017;120(3):278-287. | Levi S, et al. Neurodegeneration with brain iron accumulation: Update on pathogenic mechanisms. Front Pharmacol.

Q10.10.71c0
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CoPAN — Molekiiler Patofizyoloji

COASY Enzim Bozuklugu = CoA Eksikligi - Néronal Hasar

\\.

Pantotenat ] ] o R 5 2
(Vitamin B5) 4'-Fosfopantothenate —>  4'-Fosfopantetein / > Dephospho-CoA Koenzim A (CoA)
4
COASY PPAT Alani COASY DPCK Alani
Mitokondriyal Disfonksiyon Ferroptosis Aktivasyonu Lizozomal Stres & Akiimiilasyon

CoA eksikligi = Trikarbosilik asit dongs
aksamasi - ATP Uretim yetersizligi - noéronal
enerji krizi

Serbest Fe?* artigi - Fenton reaksiyonu - Myelinizasyon bozuklugu + Sfingolipid
Reaktif oksijen tiirleri = Lipid peroksidasyonu metabolizmasi aksamasi

Zhou B, et al. CoA synthase (COASY) protein-associated neurodegeneration: A novel variant in the human COASY gene. Ann Neurol. 2019,;86(3):388-395. | Arber C, et al. Activating mutation in COASY causes neurodegeneration
through destabilization of the CoA network. Nat Commun. 2021;12(1):5003. | Santoni G, et al. Ferroptosis in neurodegeneration with brain iron accumulation. Trends Neurosci. 2022;45(7):529-542.
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CoPAN — Klinik Fenotip

Pediatrik ve Eriskin Baslangi¢l Olgular

Erken Baslangig (<5 yas) Noropsikiyatrik Bulgular

Hareket Bozuklugu

o Global gelisme geriligi o Obsesif-kompulsif bulgular o Distoni (aksiyel > ekstremite)
: : . [ . o L
Hipotoni ve ataksi Kognitif regresyon Parkinsonizm
. [ o :
Konusma ve motor gecikme Davranis bozukluklari Korea (nadir)
Epilepsi (fokal/jeneralize) Psikotik 6zellikler (eriskinde) Oromandibular distoni
Spastisite (ge¢ donem) Demans (ileri evre) Yirlyus bozuklugu

Evers C, et al. Phenotypic spectrum of COASY-related neurodegeneration. Eur J Med Genet. 2017;60(11):635-641.
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CoPAN — Norogoriintiileme

MRG Bulgulari ve 'Eye of the Tiger' Belirtisi

Karakteristik MRG Bulgulari Bizim Olgumuz

Bulgu

Globus pallidus + substantia nigra'da demir birikiminden Tipik NBIA bulgusu
kaynakli HIPOINTENSITE

DWI/dADC: Bazal ganglion + talamus difflizyon

Globus pallidus'ta santral hiperintensite + periferal CoPAN'a 6zgii degil ama kisitlanmasi

hipointensitev="Eye of the Tiger" sik

. g . . T2W: Bilateral bazal ganglionda T2 hiperintensitesi
Bazal ganglion + Talamusda diffiizyon kisithhgi (erken evre) Bizim olgumuzda mevcut

NAA/Cr oraninda azalma — Noronal kayip gostergesi Hasarin derinligi Henlz tipik isaret yok — erken evre CoPAN

Yaygin serebral atrofi Geg / ilerlemis

rOIsc ! et al. Neurodegeneration with Brain Iron Accumulation: Update on Pathogenic Mechanisms. Nat Rev Neurol. 2021;17(6):359-381.
Dusi S, et al. Exome sequence reveals mutat/ons in CoA synthase Am J Hum Genet 2014.
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CoPAN — Tani & Tedavi Glincel Yaklasim

Klinik Tani Algoritmasi ve Arastirma Tedavileri (2025)

Tani Algoritmasi Tedavi

10-30 mg/kg/g

Kllql!(v§uphe: Erken baslangigl hareket bozuklugu + gelisme Riboflavin
geriligi
MRG: Bazal ganglia T2/SWI hiperintensitesi - NBIA arastir L-Karnitin

50-100 mg/kg/g

i

Pantotenik Asit
Kan: Karnitin/acilkarnitin profili, CoA prekirsorleri

Deferoxamin
Genetik panel / WES: COASY gen analizi

Arastirma asamasinda Deneysel

Demir selasyonu — sinirli veri Deneysel

Fosfoetanolamin

CoA substrat takviyesi — Faz
1l

Aile segregasyon analizi — Genetik danismanhk

Gen Tedavisi

AAV-COASY — Hayvan
calismalari

| I |

Sharma LK, et al. CoA-dependent activation of pantothenate reveals new insights into PKAN. Cell Chem Biol. 2018,;25(6):645-655.
Arber C, et al. Activating mutations in COASY perturb CoA homeostasis and cause neurodegeneration. Nat Commun. 2021,;12:5003.
Dusi S, et al. Defective expression of COASY in SH-SY5Y neuroblastoma cells. J Inherit Metab Dis. 2018.

Ramsay RR, et al. A systematic review of CoA metabolism and neurodegeneration. Int J Mol Sci. 2023;24(5):4489.
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GENOTYPE-PHENOTYPE CONTINUUM OF COASY—RELATED DISORDERS (CRD)

TG " QI VI VI DT QI  COASY GENE MUTATIONS ARG QI QI W VAT VA Vs
PCH12 (Nonsense/Frameshift) CoPAN (Missense in DPCK) RR-LSM & Atypical Forms

Nonsense/Frameshift Nonsense/Frameshift p.Arg499Cys Mild missense mutations
* *
(e.g., p.Trp101 )\ / (e.g., p.Trp101%) COASY
= T Enzyme

¥ l(e.g., in other domains)
DPCK = |
Structure REDUCED HIGHER RESIDUAL
Enzyme Enzyme ACTIVITY ACTIVITY
Degradation Q, Degradation

Pyruvate 20 2o
ﬂeX|bIe aHi Dehydrogenase @ f:i ‘Q va
‘ (PEH) Fe-S clusters 'ﬂ-f
and )
other enzymes ‘ ‘
- optional
Holo-mtACP central
Apomtace I (Activated) MITOCHONDRIAL pathology
Microcephaly
oo 4 phosphopamethem ST BIOENERGETIC FAILURE
AL prosthetic group  IRON AC((:UMU&.ATIONJ’ LIPID DROPLETS
NBIA gl
Coenzyme A OROMANDIBULAR P @ .. =
(CoA) DYSTONIA Pe.%0 '

SPASTIC PARAPAREZIS )" cevccsedeco Sovoo ‘ ipid Depo

SEVERELY IMPAIRED - YUy guiy N Miyopatisi
NEURONAL SURVIVITY), LIPS RIBOFLAVIN-RESPONSIVE
NO IRON ACCUMULATION MITOCHONDRIAL -0 v DA TION LIPID STORAGE MYOPATHY

(Insufficient time) STRESS MUSCLE WEAKNESS



PATHOPHYSIOLOGY OF COASY DYSFUNCTION: A MOLECULAR CASCADE

4'-phosphopantetheinyl
COASY transferase
DYSFUNCTION

Coenzyme A
(CoA)

J\/\/\/\/U\
LIPOIC ACID IRON-SULFUR

SYNTHESIS (Fe-S) CLUSTER

4 phosphopantetheln

STOPPED BIOGENESIS
prosthetic group
l HALTED MITOCHONDRIAL
RESPIRATORY CHAIN
. Pyruvate e 9-6 ASSEMBLY DEFECTS
ﬂe?uble i L Dehydrogenase 1\5/1 1\ 9 i@
4 (PEH) Fe-S clusters

) and ‘
other enzymes Complex |
, ¥
Apomiack [ % P e MITOCHONDRIAL
T BIOENERGETIC FAILURE
prosthetic group
Coenzyme A
(CoA)
oo“m\éooo}mo
MASSIVE LIPID
M'T°§';%§3R'AL PEROXIDATION CELL DEATH

(FERROPTOZIS)
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