Metabolizma Hastaliklari
Uzmani Gozuyle
«Genisletilmis Yenidogan
Taramalari»

Dr. A. Cigdem Aktuglu-Zeybek

I.0. Cerrahpasa Tip Fakiiltesi
Cocuk Sagligi ve Hastaliklari ABD
Beslenme ve Metabolizma Bilim Dali




Yenidogan

Doga} doneminde
seyrinin bulgusunu
biliniyor az olmasi,

olmasi atlanabilir
olmasi

Wilson & Jungner, 1968






Dogumsal Metabolizma Hastaliklarinda
Taramanin Gecmisi

€ 1934... FKU’lu hastalarin idrarlarinda fenilpiruvik ve fenillaktik asit
artisinin saptanmasi (Dr. Fooling)

€ 1951... Bickel ve akr.-FKU’nun diyet ile tedavisi

€ 1957.... Dr.Willard Centerwall idrarda “demir-3-kloriir testi”’ile YD
tarama programlari

€ 1959.... Kagit kromataografisi ile kan AA tespiti (yliksek miktarda
kan-taramaya uygun degil)



€ 1961.... Robert Guthrie’nin FKU tani
ve 1zleminde “bakteriyel inhibisyon”
yontemini gelistirmesi.

€ 1962... FKU i¢in yenidoganlarda ilk
tarama programi-Massachusetts







<> 1974..Taramalarda immunoassay yonteminin

kullaniimasi

<> Konjenital hipotiroidi
& Alfa-1-AT eksikligi
<> Konjenital adrenal hiperplazi

<> 1960-1980... Organik asidemiler tani almaya baslad

<>1984... MCAD tanimlandi. Ardindan 15'ten fazla YAO
bozuklugu tanimlandt



“ 1997.... ABD’DE MS/MS ile once pilot bolge sonra bircok

eyalette kutle spektrometresi ile tarama programi
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Amino asit metabolizmasi
hastaliklari
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Diinya hangi hastaliklari tariyor?

Fenilketontiri

Konjenital hipotiroidi
Galaktozemi

MS/MS ile AApati, OA, YAO boz.
Konjenital adrenal hiperplazi
Biyotinidaz eksikligi

Kistik fibroz

Alfa-1-AT eksikligi

Lizozomal depo hastaliklar:
G6PDH

Agir Kombine immiin yetmezilik
X-ALD

SMA

HIV, toksoplasma

Isitme kayb1, Konjenital kalp hastalig1
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Current status of newborn screening worldwide: 2015.
Therrell BL", Padilla CD?, Loeber JG3, Kneisser |4, Saadallah A5, Borrajo GJ, Adams J7.




Tarkiye 27?7

Fenilketoniiri : 1987’ de secili illerde, 1993’te tiim Tiirkiye'de
Hipotiroidi : 25.02.2006
Biyotinidaz eksikligi : Ekim 2008
Kistik fibroz : Ocak 2015

Konjenital adrenal hiperplazi : 2017°de 4 ilde pilot calisma2022 yilinda,
tarama programina eklenmistir

Spinal muskuler distrofi : 09.05.2022 tarihinde tarama programina
dahil edilmistir.

[sitme taramasi, kalca cikigl



PKU: Toxic levels
of phenylalanine

People with PKLU have »
defective PAM snzyme,
s toxie hevels of
pheralalarine buld up
in their bodies

Eaotact in 710 dave o ¢

Can Cause...

- Mental Retardation

- Convulsions
- Benavior Problems
- Skin Rash
- Musty Body Odor

A minimum of 24 hrs |
asfter beginning milk. ™"

catoh as

: Newborn screen ing markers
| Prerylalnne> 120 uM/L
: PhefTyr>2
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Fenilketonturi

Designed by: O Amir Abdelaim

Fenilalanin hidroksilaz aktivitesi bozuk
Fenilalanin tirozine doniisemez. Yan
metabolizma yollarina sapar
Fenil-laktik, —fenilpiriivik asit, -
fenilasetik asitler =Norotoksisite—
Kronik entoksikasyon tablosu




FKU’de Tedavide

* DHPR * DHPR » | DHPR

_—

* Pterins negative * Pterins * Abnormal pterins
° | l
Gecikme??
* Amino acids Molecular analysis
L L | for BH4 defects
¥ ¥
Phe >360 umol/l Phe <360 umol/l
v v
PKU Mild HPA
v \
PAH mutation analysis
v

One or no PAH mutations

Klasik PKU’ da DNAJC12 mujation analysis rature reviews.
1Q’ da her hafta 1-3 puan gerileme

Neonatal screening in dried blood spot“

Gec tanil1 hastalarda
IQ normali yakalayamaz_ ‘ Confirmatory test in plasma
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« Neuroimaging
MRI

Periodical
«+ Blood Phe levels checking
* Neuro-psychologic evaluation
)& Nutritional evaluation

l ? l °
New lipid peroxidation | New lipid peroxidation
biomarkers in biofluids biomarkers in biofluids

+ Restricted diet in Phe
* Medically prescribed
Phe-free medical food




BIYOTINIDAZ EKSIKLIGT

Biyotin = H vitamini
Karboksilazlarin kofaktort
(PC, ACC, PCC, MCCQ)

Karboksilazlarin protein
kistmlarma baglanir

Enzimin fonksiyonu
tamamlaninca koparilarak
tekrar kullanilir

Biyotini koparan, dongtiye
sokan enzim BIYOTINIDAZ

Karacigerde sentezlenir,
plazmada serbest dolasir

»  Eksikligi 1983 de tanimland1

Proteolytic enzymes

Biotinidase

MULTIPLE CARBOXYLASE
DEFICIENCY
JUVENILE/LATE FORM

Lysine

Biocytin

Apocarboxylases

Proteolytic
degradation

Dietary biotin
protein-bound

Bacteria — l

Biotin
cycle

MULTIPLE CARBOXYLASE
DEFICIENCY
INFANTILE/EARLY FORM

Holocarboxylase
synthase

O

Apocarboxylases

Pyruvate
Acetyl-CoA
Propionyl-CoA
Methylcrotonyl-CoA

-

Biotin

Holocarboxylases

Protein
catabolism

Fatty acid
synthesis

Gluconeogenesis



296290000000

Biyotinidaz Eksikligi Tarama 333522338308
000020000000

Kuru kan orneklerinde 900500000000
200000000000

. .. . P00 1950000000
Dogrudan enzim aktivitesi Ol¢iiliir
Giinde 5-10 mg biyotin destegi bulgular1 engeller |
Hasta saglikli olarak yasamini siirdiirtir. B . MAE L

Gec¢ tanil1 hastalarda biyotin tedavisine dramatik yanit gozlenir



Ulusal Yenidogan Tarama Programinda saptanan
35 gunluk bebek

Belirgin biyotinidaz eksikligi



15 gun
15 mg/gun biyotin
tedavisi sonrasi
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Peki «ardisik kiitle spektrometresi» ile yapilan genisletilmis
yenidogan taramasi (Aminoasit-asilkarnitin  diizeyleri)

tilkemizde uygulanmali midir ??2??

Components of Tandem Mass
2 Spectrometer

N\
lonization urce

Mass Collision Mass Detector
Spectrometer Cell Spectrometer
Quatrupole Argon Quatrupole

Magnetic Sector

Magnetic Sector Xenon Time-of-flight

Collision




Article

Expanded newborn screening experience in Istanbul
August 2007 - Journal of Inherited Metabolic Disease 30:3-3

Mubeccel Demirkol - S. Celik - G. Gokgay - Show all 7 authors - R. Kose

1 prevalence in a Turkish pilot study waq 1:839 |

Efficacy and outcome of expanded newborn
screening for metabolic diseases - Report of
10 years from South-West Germany *

Martin Lindner't, Gwendolyn Gramer'’, Gisela Haege', Junmin Fang-Hoffmann', Karl O Schwab?, Uta Tacke?,
Friedrich K Trefz3, Eugen Mengel®, Udo Wendel®, Michael Leichsenring®, Peter Burgard'’ and Georg F Hoffmann' '

ikely high benefitjpf extended NBS 1 , Middle East and North African countries. |
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“Okay—uwho put my lunch through the mass spectrometer..?”

Courtesy www.lab-initio.com



* Kiitle spektrometreleri:
— Manyetik veya elektriksel bir alanda hareket eden ytikli
partikiilleri kiitle/yiik (m/z) oranlarina gore diger yiikli

partikiillerden ayirt ederek analizleme esasina gore ¢alisirlar

Magnetic D
Field High e
t
| —] Mass
T
C
Low ™ !
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* Olusan her bir iyon spesifik bir molekuler kutleye ve yuke sahiptir
« Bir bilesik, m/z degerlerinin yogunluga (intensite) karsi gosterildigi bir spektrum ile

tanimlanir
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« Ardisik kiitle spektrometrelerinin gelistirilmesi ve yenidogan tarama
programlarinda kullanilmaya baslanmasi ile bir test=bir hastalik modeli bir

test=cok sayida hastalik yaklasimina donmdtistiir.

200 ornek 10 saatte, One Test. Many Answers.
400 6rnek 1 glinde : ‘ |
1 damla kan 6rneginde > 30
hastalik taramasi
TOPLUM TARAMASI iCIN
UYGUN !!!




JIMD

JOURNAL OF INHERITED METABOLIC DISEASE

Original Article

Long-term outcome of expanded newborn screening at Boston

children's hospital: benefits and challenges in defining true
disease

Yuval E. Landau, Susan E. Waisbren, Lawrence M. A. Chan, Harvey L. Levy

First published: 04 January 2017 | https://doi.org/10.1007/s10545-016-0004-4 | Cited by: 1

Although the NBS-identified and clinically-identified cohorts were not completely
comparable, this long-term study shows likely substantial improvement overall in the
outcome of these metabolic disorders in the NBS infants. Infants with mild disorders and
benign variants may represent a significant number of infants identified by ENBS. The

future challenge will be to unequivocally differentiate the disorders most benefitting
from ENBS and adjust programs accordingly.



MassSpectrometryReviews

Review Article

Expanded newborn screening by mass spectrometry: New tests,
future perspectives

Daniela Ombrone, Elisa Giocaliere, Giulia Forni, Sabrina Malvagia, Giancarlo la Marca 5

early detection of new disorders such as some[lysosomal storage disorders} @DA and

| PNP SCIDs| ?(—ad renoleucodistrophy|(X-ALD), Wilson disease,guanidinoacetate
methyltransferase deficiency (GAMT), and buchenne muscular dystrophy] The new




Ardisik Kutle Spektrometresi ile Aminoasit-Asilkarnitin Profili
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Sample Repor:
1: MRM 0f 7 Channels ES+

(Tima: 0.45) Combina (17:23-1:7)

1: MRM of 7 Channals ES+

103
L]

205.00
of 20500 7

205 210 21s
Test Name Conc
MRM2Z7 1.27 04006
2: Pamnts of 85(200:500) ES+ 25eV
260.64

10

Units
uML
uMAL
UM
uML
uMAL
uML
UL
uML
WML
UL
UL
UM
uML
uML
uML
UM
uMAL
uML
UM
uML
uMAL
UL
uML
UM
uMAL
uMAL
uML

Conc

347.54 374.96 401.06

228.00 1.3a+005
234.00 236.00

R N

225 230 235

High Conc

1.00e+007

2: Parants of 85(200:500) ES+ 25aV
3.5%a+006

432.1F  460.19,55 y5 499.29

Sample Report (continued) :

3: Neurral Loss 102(140:270) ES.+ 12eV
3: NMautral Loss 102(140:270) ES+ 12aV

10 1633 172,35  188.43 2.30+006
174.42 151.45 222.43
' oiu:.zs | Fso.:s ‘“'”Ir 228.47 i4.52249.57 260.58
o - L A A N I A Covvor253- 80 2
S A A e L e M WA e e e Mo et madd st Mg L e
140 150 160 170 130 130 200 210 220 230 240 250 260 270

TestName  Calculated Conc Units Low Conc  High Conc
Giutamat 101, uML 0.000 650
Aspartat 182 ML 0.000 150
Wrosine 233 uML 20
phanylalanine 545 uML 15.0 180,
methionine 112 uML 100 80.0
lowileu 208. uML 15.0 350,
waline 178. uML 13.0 300.
Alanine 144, pML 0.000 700.
Pha/Thy 1.88 - 0.000 250
4&: Neutral Loss 119(160:270) ES.+ 25V
4: Moutral Loss 119(160:270) ES+ 25aV
203.49 7 .0a+005
10
- 174.48 204.55  222.56 228-45 544 53
191.50 . . -53 249.95 268.76
162,50 ] i S0 | 720U SUNOY SO TPEVOUIN DU SO, - %0 A

T T T Y Y Y T T naad | T T
160 170 180 10 200 210 220 230 240 250 260 270

5: Neurral Loss 58 120:160) ES+ 8aV
5: Mautral Loss 56(120:160) ES+ saV

10 134.28 2.2a+006
. 132,28 146.30
120.64 12554 130.12 | 135.38141.45 14433 150.33 158 4135951
120 125 130 135 140 145 150 135 150
Test Name Calculated Conc  Units Low Conc  High Conc
ahycine 0.1 pML 20.0 700.

Tes: Name Calcusarea Unies Low Conmc rmgn Conc
- <80 AT S.ooc eoo
7: Daughers Of S60(60-150) ES. 2Sav
7: Damgntars= or 260(S0:-1=0; =S+ =sow
es_as 2. sasoos
10
- a
s= =7 =3 _ss =1 s> ss_ 3z =2S-== 231x =e 222 o3 23e sziex =S  zev o7
c=l o o ET-2 213 25D e T ES 2 L5
Tes: Mame Calcusarea Conc Umnizs  Low Conc rmgn Conc
ASA (amgine Srsc e ©c.oi100 A ©.ooo ©o.oso0



Table 4. [M+H]* lons of Acylcarnitine-Butyl-Esters

Acyl-carnitine Chain Length  [M*H]*
Acetyl- c2 260 Hexadecanoyl- (palmitoy}) C16 456
Acrylyk C3:1 272 3-hydroxyhexadecenoyl- C16:1-OH 470
Propionyl- C3 274 3-hydroxyhexadecanoyl- C16-OH 472
Formiminoglutamate (FIGLU) 287 Octadecadienoyl- Cc18:2 480
Isobutyryl-/Butyryl- C4 288 Octadecenoyl- C18:1 482
Tiglyl- C5:1 300 Octadecanoyl- (stearyl-) c18 484
Isovalery/2-methylbutyryl- C5 302 3-hydroxyoctadecadienoyl- C18:2-OH 496
3-hydroxybutyryl C4-OH 304 3-hydroxyoctadecenoyl- C18:1-OH 498
Hexanoyl- Cé 316 3-hydroxyoctadecanoyl- C18-OH 502
3-hydroxyisovaleryl- C5-OH 318
2-methyl-3-hydroxybutyryl-
Heptanoyl- Cc7 330
3-hydroxyhexanoyk C6-OH 332
Octenoyl- C8:1 342
Octanoyl- Cc8 344
Malonyl- C3-DC 360
Decadienoyk C10:2 368 Table 5. Representative Multiple Reaction Monitoring
Decenoyl- C10:1 370 (MRM) Transitions for Underivitized Acylcarnitines
Decanoyl- C10 372
Methylmalonyk C4-DC 374 Acyl-carnitine Chain Length MRM Transition
3-hydroxydecenoyl C10:1-OH 386 Acetyl- Cc2 204/85
Glutaryl-/3-hydroxydecanoyl- C5-DC/C10-OH 388 Propionyl- C3 218/85
Dodecenoyl- C121 398 Isobutyryl-/Butyryl- C4 232/85
Dodecanoyl- (lauroyl-) C12 400 Isovaleryk/2-methylbutyryl- C5 246/85
3-hydroxydodecenoy} C121-OH 414 Hexanoyl- C6 260/85
3-hydroxydodecanoy} C12-OH 416 Octanoyl- C8 288/85
etradecenoyl- 141 < ) X

Tetradecanoyh (myristoyl-) C14 428 ?:::j:g’ny; (lauroyl-) (12 AL

yk (myristoyl-) C14 372/85
3-hydroxytetradecenoyl- C14:1-OH 442 Hexadecanoyl- (palmitoyk) C16 400/85
3-hydroxytetradecenoyl- C14-OH 444
Hexadecenoyl- C16:1 454

Hexadecanoyl- (palmitoyl-) C16 456



Table 2. Neutral Losses of Amino Acid Butyl Esters
((M+H]* ions are shown)

Table 3. Neutral Losses of Underivitized Amino Acids
([M+H]* ion masses are shown)

[M+H]*
[M+H]* lons Neutral Precursor
Amino Acid (m/z) Losses Amino Acid lons (m/z)  Neutral Losses
L-Alanine 146 102 L-Alanine 90 46 (HCOOH = formic acid)
L-Arginine 231 161 L-Arginine 175 105 (HCOOH and
H2NCNHNH2
L-Asparagie L-Asparagine 133 59 H3CCONH2)
L-Aspartic acid 246 L-Aspartic acid 134 60 (H3CCOOH = acetic acid)
beta-Alanine beta-Alanine 90 18 (H20)
L-Citrulline 232 119 (102, 17) L-Citrulline 176 106 (HCOOH and
L-Lysine 203 H2NCONH2 )
L-Glutamic acid 260 L-Glutamine/ 147 63 (HCOOH and NH3)
L-Lysine
Glycine 132 L-Glutamic acid 148 46 (HCOOH = formic acid)
L-Histidine 212 Glycine 76 46 (HCOOH = formic acid)
L-Hydroxyproline L-Histidine 156 46 (HCOOH = formic acid)
L-Leucine + L-Isoleucine + 188 L-Hydromprolg 132 - g:gg: H20) »
-Leucine + = formic a
L-Hydroxyproline Lisoleucine +
L-Methionine 206 102 L Hydroxyproline
L-Ormithine 189 L-Methionine 150 94 (HCOOH and HSCH3)
L-Phenylalanine 222 102 L-Ornithine 133 63 (HCOOH and NH3)
L-Proline 172 L-Phenylalanine 166 46 (HCOOH = formic acid)
L-Proline 116 46 (HCOOH = formic acid)
L-Serine 162 L-Serine 106 46 (HCOOH =formic acid)
L-Threonine 176 L-Threonine 120 46 (HCOOH = formic acid)
L-Tryptophan 261 L-Tryptophan 205 17 (NH3)
L-Tyrosine 238 L-Tyrosine 182 46 (HCOOH = formic acid)
L-Valine 174 L-Valine 118 46 (HCOOH = formic acid)




BELIRTECLER

UNUTMA !

— MS/MS izobarik bilesikleri birbirinden ayiramiyor

— MS/MS yapisal izomerleri birbirinden ayiramiyor:

e Or: C5= izovaleril karnitin= 2-metilbutirilkarnitin



BELIRTECLER

* Kromatogramlar1  degerlendirirken = sadece  birincil-ikincil
belirtecleri degil toplu olarak paterni degerlendir !!!!
— Or:
» MCAD: C6, C8, C10, C10:1
* MSUD: Leu (+1le, allo-Ile, OH-Pro) ve Val ve Leu/ Ala



BELIRTECLER: ORANLAR

+ Biyokimyasal onciil/{iriin oranlarina dikkat et:

— Fenilketonuri : Phe/Tir

— MCAD : C8/C2, C10:1/C2
— VLCAD : C14:1/C2

— CPT Il yada CACT : Cl6/C2

* Degisen metabolizmaya bagli degisen oranlar:

— MSUD : Ile/ Ala
— CPT1 : FC/C16; FC/18



YAS VE REFERANS ARALIKLARI

Yenidogan : 0-7 gun
Yenidogan-SC : 8-60 glin

Sut cocugu : 61-365 gln

Cocuk : > 365 gln
Prematur : 0-60 glin, < 2000 gr

Prematlr-TPN : 0-60 giin, < 2000 gr (TPN +)



NEDIR BU METABOLITLER 2???
NE ANLAMI VAR ???
NE YAPMALIYIM ?2??

GERGEKTEN ANLAMLI Ml ??2??



Serbest Karnitin (C0)
(Referans aralig1 (CDC): 8.8-90 mMol/L)

. . m/z 218.4
ARTIS ’ 1S:m/z 227.4
— CPTup I:
0/C16+18 > 70
e CO >90 Co/C a
» Cl6 <17 SPESIFiK BULGU
e C1I8 <0.16
CYTOSOL I Acyl-Coa from cytosol to MATRIX
D llllllllllllllllllllll
(T
— Karnitin kullanimi —
NN i
— Agir kas hasari < e <)
. = T
@ ) s




Yiksek/Normal CO

Yiiksek C0/C16+C18
=+ rutin lab;
Glukoz, elektrolitler, kan gazi,
amonyak, KCFT
L J

Plazma Karnitin
Plazma asilkarnitin

| l

[ Plazma CO: Yiksek } [ Plazma C0: Normal }

Plazma AC: Normal ya da
Pl AC: N 1
Uzun zincirli AC: Diisiik azma orma

CPT-1 Eks Normal

Opsiyonel tetkikler:
CPT1 analizi
CPT1A gen analizi




Serbest Karnitin (C0)

AZALMA

— Primer Karnitin eksikligi

(Carnitine uptake defect=carnitine transporter defect)

— Ikincil karnitin eksikligi

e Organik asidemiler

* Annede organik asidemi

— CPT II/CACT eksikligi (Ana metabolit degil)

— Ilaclar : Valproat, benzoat)

— Diyaliz/kisa bagirsak sendromu

CO<10
AC<S

/CO<10

C16 > 10.6
C18, C18:1-C18:2 A
C0/C16+C18 <3

\Cl6+C18:1/C2 (n< 0.15) A

)




1004

_

Diagnostic C16
acylcarnitine peak

Ci16:1 C16
(OH) (OH)

c0 4

C12

4006

3
T >

- -
T ACED A 410 410 40 4TS A4S0 4=T 440 44T 4SO 4SS

495 6

C18:2

— .~}L ’.w ma

3 a4 *EYC:I a4 {-Yc:. =00

Normal



CO diisiik, diger asﬂkamitinl@

== Rutin lab
Glukoz, elektrolitler, kan gazi, amonyak,
KFT, CPK

v
[Plazma ve i1drarda serbest, total karnitin diizeyler1 ¢alis }

Plazma CO- Diisiik, Plazma CO- Normal
Plazma total karnitin-Normal/diisiik Plazma total karnitin-Normal

[ Karnitin uptake boz. ] Bebek S.A.GLIKLI.V.
Annede karnitin eksikligi ve
GA tip 1’1 dahil hastaliklar
ckarte et

Opsiyonel ileri Tetkikler:
Transporter assay, OCTN2 gen analizi




C2 (asetilkarnitin)

m/z 260

Glucose
L-CARNITINE +
Fatty acyl-CoA
E Acetyl-carnitine SR
Fatty acyl-carndtine 5
-—- - LR S v e o w e w ww w w R -— e e Outer
e B e e R B - e e membrane
Acetyl-carnitine
Pyruvate
L-CARNITINE *
.9
- » oD
Fatty acyl-carmatine
- -- BT R EBDERETE®E R DRSS ERRS S S - .. == nner
o3 : ‘ mutochondrial
- - e T e Y - e e e® membrane
4 l v
Fatty acyl-carnitine ““Fatty acy-CoA + L-CARNITINE
. Acetyl-CoA

| B-oxadation ]—> Acetyl-CoA --’I TCA cycle ]4..2

CPT, carnitine polmitoyl transferase; CRAT, Acetyl-carnitine transferase; CACT, carnitine-acylcarnitine translocase;
TCA, tricarboxylic acid



C2 (asetilkarnitin) 'z 260

(N: 4-70)
. ARTIS
— Ketoz:
» Ketojenik diyet C2, C4-OH, C12, C12:1, C14:1
» Aclik ketozu C2, C4-OH, C12, C12:1, C14:1
— Laktik asidoz

— Karnitin kullanimi (CO ve tim karnitinler)



Azalma:
* C0+C2 diisiikliigii
— Birincil /ikincil karnitin
eksikligi
— Prematiirite

- Tlaclar

acetyl-CoA + carnitine

Dikkat!!

* Bekleyen kan orneklerinde (> 1

hafta), ozellikle yeterli
kurutulmadan posetlenmis
orneklerde C2 vyikilarak C0’a
doner.

Bu durum CO0 diizeyini normalden
yiiksek  gosterir !l Oran

hesaplamalarinda dikkat)

> CoA + acetylcarnitine



Propiyonik asidemi

— Genellikle >10 Mmol/l
Metilmalonik asidemi

— 6-10 Mmol/l
Kobalamin eksikligi

— 6-10 Mmol/l

— metionin diizeyine dikkat !!!

B12 eksikligi

C3 (Propionylcarnitine)

CDC < 6 Mmol/L m/z 274

ARTIS

* Suksinil KoA ligaz eksikligi

(Mitokondriyal DNA deplesyon sendromu
tip 5 = Ansefalomiyopatik metilmalonik
asiduiri)

 SUCLA ve SUCLGI mutasyonlari

e (4DC aruns ile birlikte

* Holokarboksilaz eksikligi
* Biyotinidaz eksikligi



Pyruvate g¢—p | Lactate

A4
Acetyl-CoA

St B qv}
e — c100orf2 d8UOk T

\ hr ophthalmoplegia farqe _g
\, & methylmalonic 3
Fumarate a-Ketoglutarate c4-dicarboxylic 6 2 1 5 0
_ thiokinase
dystonla ’ ’ : molecular biology

o encephalomyopathic
5 3,3'-dithiodipropionic
hepatocerebral

Succinate Succinyl CoA =

P
ATP ADP _¥Methylmalonyl CoA

Succinyl carnitine Methylmalonic acid
ester (C4DC) Methylmalonyl carnitine

ester (C4DC)

deafnes
suclg1

Methylcitrate
3-Hydroxypropionate
Propionylcarnitine (C3)




¢ C3/C2

Oranlar yardimci olur mu???

(n<0,19)

« C3/C16 (n< 0,20)

e C3/C2

(n<2)

e Bazi merkezler C3 iist sinir1 4 olarak

aliyor.

MMA AYIRICI TANISI ICIN

4-5.25 arasa:

C3/C2 yiiksek ise: kan MMA bak, MMA yiiksek ise: MMA
C3/C 2 normal ama C3/C16 yiiksek ise: kan MMA bak
ytiksek ise: MMA

5.25-10 : Kan MMA yiiksek ise : MMA
>10 :PATOLOJIK



Yiksek C3

(Izole)
Y
Rutin Lab
Glukoz, elektrolitler,
kan gazi, amonyak, TKS
L 4

Idrar organik asit
Plazma AC
Plazma homosistein

|
Plazma C3 ve C4DC: Y Plazma C3:Y Plazma C3:Y Plazma C3:Y Plazma C3 : N
fdrar OA: MMA fdrar OA: MMA fdrar OA: MMA Idrar OA: PA fdrar OA: N
Plazma Hcy: N Plazma Hcy: N Plazma Hey: Y Plazma Hcy: N Plazma Hcy: N
Siiksinil koA sentetaz Metilmalonil KoA mutaz ChIC. CbID. ChiF Propiyonil koA Yanlis (+)
N eks (Mut', Mut®), CblA ’ ’ ’ : e e
eksikligi TCII va da B12 vit ek karboksilaz eksikligi Annede B12 eksikligi
a da CbIB eks yada VIt eks .
(SUCLA) y (PA) diisiin !!!
SUCLA sekans] Mut analizi/Cbl Kobalamin Propiyonil koA
selansiama kompleman ¢alismalri kompleman karbok.sﬂaz ¢alismasi
(fibroblast) calismalari (Fibroblast)




MMA

Diagnostic
acylcarnitine peak

Patient

P G G VN U
« 1 -




FIGLU

Formiminoglutamat

m/z 287

Metabolism of Histidine

Histidine

e Glutamat formimino-transferaz

eksikliginde gozlenir.

Urocanate
H,0

hydrat

4- imidazolone

1n-Kete Glutarate
NADPH
+ NH3

o * NADP
Glutamate

N*- Formimuno
THF

ise THF
4- imidazolone
propienase o N= formimine

* C4 (m/z 288)’e ¢ok yakin oldugu

icin bazen karisikliga yol agar.

5- propicnate ! # Elutamate
H;0 FI&LU
Serine + THF | [ Glycine + THF Histidine + THF | [ Formate + THF
Serine Glycine . Q/urama!e Formyl THF
formiminotransferase—
hydroxymethyltransferase cleavage X synthetase
cyclodeaminase
system
Glutamate
Formiminotransferase
MTHER Deficiency Deficiency

5-MethylTHF 4—.» 5,10-MethyleneTHF

MethyleneTHF MethyleneTHF MethenylTHF
reductase dehydrogenase cyclohydrolase

cblE
cblG

dUMP ———> dTMP

Homocysteine + Methionine Thymidylate
Methionine synthase

synthase

Source: Rudolph CD, Rudolph AM, Lister GE, First LR, Gershon AA:
Rudolph’s Pediatrics, 22nd Edition: www.accesspediatrics.com
Copyright @ The McGraw-Hill Companies, Inc. All rights reserved.

—> | 5,10-MethenylTHF | ———

10-FormylTHF

GAR FGAR
GAR
transformylase
AICAR ——> FAICAR
AICAR
transformylase



C4

(Butirilkarnitin- Izobutirilkarnitin) m/z 288

CDC <1.23 Mmol/L

* (C4-asilkarnitin, yag asidi metabolizmasindan gelen butirilkarnitin ile valin

metabolizmasindan gelen izobutirilkarnitinin bir karistmidir.

Ethylmalonic acid
(EMA)

f

Acyi-CoA hydrolase

Ethylmalonyl-CoA

e
L}

Ay v A2y

3 [ Methylsuccinyl-CoA 3> Methylsuccinic acid w ‘

2-0xo0isoca proate 2-oxo-3-methylvalerate 2-oxoisovalerate

asoInWy0 - (AucpwiAIaN

Long chain fatty acids
Propionyl-CoA carboxylase
‘ I —> TCAcycle
B-oxidation
Butyryl-CoA f--enenenen- E ------ > Acetyl-CoA ——
—> Ketone bodies I
Glycine-N-acyl transferase Carnitine-acyl-CoA transferase ISOVG]CI‘ )’] COA ‘ 2-methy]butyr yl-COA ISObUtyryl-COA
g £ §y 3
C5-carnitine C5-carnitine C4-carnitine




C4 ARTIS

SCAD  (C4-C18 aras1 artis: MADD
(Oranlara dikkat: C4/C2; C4/C3)

C4 + diger kisa zincirli asilkarnitin artisi:

Izobutiril ko A dehidrogenaz Ketoz-yeni 6lmiis bebek

eksikligi * C4 + diger kisa zincirli asilkarnitin artisi:
Etilmalonik asidiiri SCHAD

( C4 ve C5 artisi) e TPN



{Izole C4 artig }

Rutin lab: Glukoz, elektrolitler,
f— kan gazi, amonyak

-
Idrar asilglisin, organik asit,
asilkarnitin,
Plazma AC
-
Y l
Plazma AC-C4Y Plazma AC- C4 N Plazma AC-C4Y Plazma AC- C4 N
Idrar AC-C4Y Idrar AC- C4 Y/N Idrar AC- C4Y Idrar AC- C4 N
Idrar OA/AG-izobutiril glisin Y Idrar OA/AG-EMA'Y Idrar OA/AG-EMA +IVG Y Idrar OA/AG-IBG N
[IBDH eks] [SCAD eks ] [EMA lri ] [Normal }

ACADS (ibdh) gen sckanslama SCAD gen sekanslama ETHE 1 gen sekanslama




C5:1
(Tiglilkarnitin/3-metilkrotonilkarnitin)
CDC <0.35 Mmol/L m/z 300

e Artis:
— P-ketotiyolaz eksikligi (mitokondriyal asetoasetil koA tiyolaz eksikligi)
— 3- MCC eksikligi (C50H+C5:1)
— Annede 3-MCC eks (C50H+C5:1)
— 2-metilbutiril-3-OH-butiril koA dehidrogenaz eksikligi

— lIzobutiril koA dehidrogenaz eksikligi



C 5 [ZOBARIKLER....

(Izovaleril-/2-metilbutiril-/pivanoilkarnitin)
CDC <0.7 Mmol/L (Toscana:0.56) M/Z 302

ARTIS

Izovalerik asidemi

2-metilbutiril koA dehidrogenaz eksikligi (kisa/dall1 zincirli asilkoA
dehidrogenaz eks: SBCADD) [ C5:026:091 MmolLL |

Kisa zincirli asil koA dehidrogenaz eksikligi (SCAD)
MADD

Etilmalonik asidiiri (C4+C5)

Pivalik asit iceren antibiyotikler

Diisuk dogum agirhikh bebekler



C5 ARTISI: ORANLAR. ..

* Oranlar:
— C5/C3>0,29 (722 0,5)
— C5/C8>4,2
— C5/C4> 1,36
— C5/C2>0,05



izole C5 artis1

'

Rutin Lab;

Glukoz, elektrolitler, kan

gazi, amonyak

Idrar OA
Idrar AG
Plazma AG
re e l e A e

Plazma C5:Y Plazma C5:Y Plazma C5: N Plazma C5:Y Plazma C5: Y/N
[drar IVG: Y Idrar IVG: N [drar IVG: N [drar IVG: N [drar IVG: N
Idrar MBG: N Idrar MBG: N Idrar MBG: N Idrar MBG: Y Idrar MBG: N
Idrar PIV: N Idrar PIV: N Idrar PIV: N Idrar PIV: N Idrar PIV: Y/N

T l

DZAA katabolizmasi ¢alismast
(fibroblast/lenfosit)
| '
IVG: N IVG: Y
MBG: N MBG:Y
|
e I .
(wm ) IVA ve SBCAD
Kisa dall eks’ni ayirt et
| zincirli acilkoA Y
dehidrogenaz
IVA gen sekanslama Yanlis (+) EKS (SBCAD)




* IVA

I Hasta

Karakteristik pik vt v

- 3D
* -
:
T Normal
e
=




C4+CS5 yiiksek *
diger AC

Rutin lab;
glukoz, elektrolit,
kan gazi, amonyak

L 3
Plazma AC
Idrar OA
Idrar AG
Plazma AC-GA 1I profili Plazma AC-C4=+ C5 Plazma AC-N
Idrar OA-GA II profili Idrar OA-EE/IVG idrar OA-N
Idrar AG- GA2 profili Idrar AG- EE+IVG idrar AG- N

\ l l

__GA2 | |_EE_ | [ Yanlis (+) }

l I. Ya da Hafif GA2
ETF/ETF-DQ ¢alismasi ETHE gen sckanslama ETF/ETF-DQ ¢alismasi
ETF/ETF-DQ gen sekanslama ETF/ETF-DQ gen sekanslama
[ 1
ey (HafitGa2 | [ Normal
Nighyane

Pyt Orec encegheioptiry 3



C40H

(3-hidroksibutirilkarnitin ----- Betahidroksibutirat)
CDC < 0.65 Mmol/L

m/z 304
e Dikkat ! Derivatize edilmezse hem “C40OH” hem de
“malonilkarnitin” icin m/z=248.
* Butilasyon ile derivatize edilirse:

- C40H: m/z 304

— Malonilkarnitin : m/z 360



Derivatised plasma sample

Patient 1

. Underivatised m/z 248 > derivatised e
x.. m/z 360 (1e Malonylcarnitine)

Underivatised m/z 248 —2>
dernivatised m/z 304 (ae =
hydroxybutyrylcarnitine) _

.,
---------------------



C40H ARTIS

e SCHAD
e Aclik ketozu
e 3-hidroksibutirilkoA deacilaz eks

* 3-OH-butirat dehidrogenaz eks



[ C40H Yiksek }

(Rutin lab: Glukoz, elektrolit, kan
gazi, amonyak

4

Plazma AC
Idrar OA
Plazma Insulin

]

Plazma C4-OH: Y Plazma AC: N
Idrar OA: OH-DCA Idrar OA: N
Plazma Insulin: Y/N Plazma Insulin: N

[ SCHAD eks } [ Yanls pozitif }

l

M/SCHAD gen mutasyonu




[ C40H yiiksek }

Rutin lab: Glu,
elect, KG,

—L AMONYAK

11k DBSde C50H ve C5:1
diizeylerine bak !!!
IIk DBSde sadece 1 ( Ik DBSde C40H,
C40H I " C50H ve/ya da C5:1
Plazma AC
Plazma insulin [ CSOH Algoritmasi }
idrar OA

Plazma insulin: Y/N Plazma insulin: N

‘ .
[ Plazma C40H: Y } [ Plazma AC: N }
idrar OA: OH-DCA Idrar OA: N

[ SCHAD eks ] [ Yanlis pozitif }

[ M/SCHAD gen mut }




Ce6:1
(3-Metilglutakonil-)

m/z 314

e Artis:
— 3-metilglutakonik asidiir1 tip 1

(3-metilglutakonil koA dehidrataz eksikligi)



Cé6

(Hekzanoyl-)
CDC < 0.45 Mmol/L. ~ MZ316

e Artis:
— Izole C6 artis1 tanimlanan bir metabolik hastalik bulunmuyor
— MCAD
— MADD
@ C5 )
— HMG-koA liyaz eksikligi C6
C6DC

\C50H J




C50H

M/Z 318

(3-hidroksiizovaleril-/2-metil-3-hidroksi butiril-)
(CDC <0.9 Mmol/L)

ARTIS

e 3-MCC eks, Annede 3-MCC eks

Holokarboksilaz sentaz eksikligi
(C5OH+C3+C5:1)

3-OH-3-metilglutaril ko A liyaz eks
3-metilglutakonil koA hidrataz
eksikligi

( C5OH+Co)
Biyotinidaz eksikligi (C5OH+C3)

* Beta-ketotiyolaz eks
(C5:1+C50H)

* 2-metil-3 hidroksibutiril
koA dehidrogenaz (MHBD)
eksikligi (C5:1+C50H)

-

\_

~

* Valproik asit kullanimi
* Prematiirite
* Ketoz




-

Yiiksek C50H

] { Rutin lab

[

( .
Idrar OA
Plazma AC
\

[ I I - 1
Plazma C50H: Y Plazma C50H: Y Plazma C50H: Y Plazma AC: N
Idrar: MCC idrar: BKT Idrar: MGA ) Idrar: N

Plazma C50H: Y Plazma C50H: Y ( Plazma C50H: Y
Idrar: HMG-koA Idrar: MHBD L Idrar: MCD
B1yot1n1daz
Holokarboksﬂaz sentaz
akt1v1t651
Diisiik D Normal
! _ - . [i—llll;ietllgltukomk } ; -
WC_‘D[ HMG ko A LE ]{ BKTE 2M3HBBAM ( HKS s. eks ] i
HBD) eks . > — N,
Biyotinidaz E. ..
Biyotin Eks
' ]
AblepcgtionaM ey,
20N FTHBA < 2-rraling- 3ty oty tytc aciderie . .
AL « sylcsrmtne
e DNA analizleri

HMO-CoA =« Sthydoxy-S-metiyigl tenyt-C ol

IEM < inbxom emror of metabcliem




B-Ketotiyolaz eksikligi

6. Giin alinan ornek
1t




TR

6. Gun alinan o0rnek

[®)

Patient

C5(0OH)

I




C8
(Oktanoyl-)
CDC< 0.45 Mmol/L

M/Z 342

* Homozigotlarda (985 A>G mut) C8: 4-10 Mmol/L
o Artls: * Heterozigotlarda 1-4 Mmol/l
* 0.35-1 Mmol/l arasinda

— MCAD . A985G
— MADD
— MCHAD

— Karnitin kullanimi

e T199C mut olabilir

— Valproik asit
— MCT yag1 kullanim

ORANLAR:

« (C8/C2>0.02
 C8/C10>1.6
« C8/C12>1.6

4 N
Her yas icin:
C8> 0.3 ve C8/C10 > 2 ise
N MCAD '!! J




M/Z 360

C3DC(Malonyl-)
C8-OH (3-hidroksi oktanoil-)

(CDC < 0.30 Mmol/l)
* Artis

— Malonik asidiiri

- MKAT (orta zincirli 3-ketoasil koA tiolaz eksikligi)



Yiiksek C3-DC

+/- rutin lab:
Glukoz, elektrolitler,

b s c— ————

kan gazi
4
Plazma AC
Plazma MMA
idrar OA
Plazma AC-C3-DC Plazma AC-N
Plazma MMA-Y Plazma MMA- N
idrar OA-MA ve MMA idrar OA-N
Malonik
. gee . Normal
asidiiri
MLYCD gene
[ Var }‘ '[ Yok }
4
Kombine MA ve MMA

[ MCD eks }




C10:2

(Dekadienoil-)

CDC <0.15 Mmol/L
m/z 368

e Artis:
— 2,4-dienoyil-koA rediiktaz eksikligi

- cis
3 2 o C—SCoA
3 Acetyl CoA o/i&Oxidations

i s
22 =20 C—SCoA

& -cis-A*-cis-Dienoyl-CoA
(inacti in p-oxidation)

A -cis-&-trans-
Enoyl-CoA isomerase
, 3 é— SCoA
CiS
v s trans
A*-trans-A*-cis-Dienoyl-CoA
(normal substrate in B-oxidation)
Acetyl cDA-/i B-Oxidation
MQWC_SCOA
5

4

A'-cis-enoyl-CoA
lAcyI-CoA dehydrogenase
(o]

1l
\/\/\W_ SCoA

s e 2
& -trans-A' -cis Dienoyl-CoA
lz.A-DienoylcoA reductase
4
R P S U

&'-trans-Enoyl-CoA o
lEnoyLCcA isomerase

N N P

trans ?— SCoA

A’-trans-Enoyl-CoA o

lB-Oxidalions
5 Acetyl-CoA



C10:1

(Decenoyl-)

m/z 370
CDC< 0.39 Mmol/l

e Artis
— MCAD eksikligi
— MADD eksikligi
— MCT kullanim1
— Valproik asit kullanimi

— laclar



C10

(Decanoyl-) M/Z 372
CDC < 0,45 Mmol/L
e Artis:
— MCAD
— MADD
— MCT kullanimi

— Valproik asit kullanimi



C4DC

(Metilmalonil-/suksinil-)
m/z 374

e Artis:
— MMA

— SUCLA2, SUCLGI mutasyonu
— B12 eksikligi



C5-DC (Glutaril-)
C10-0H (3-hidroksi decanoyl-)

CDC < 0.35 Mmol/L M/Z 388
e Artis:
. ORANLAR:
-GAtp . C5DC/C8 >1.8
— MADD « C5DC/C16 > 0.08
— M/SCHAD eks * CSDC/C12>]
— MKAT (Orta zincirli ketoasil koA tiolaz) eks

BOBREK YETERSIZLIiGi !



C12
(Dodecanoyl-)

M/Z 400
e Artis:

— MADD

— Aclik ketozu



Co6-DC
(3-metilglutaril-)
CDC cut off <0,36

m/z 402

e Artis:
— HMG koA liyaz eksikligi

— CSOH\C4DC < 0.32



C12-OH
(3-Hidroksidodekanoil-)

m/z 416
e Artis:
— LCHAD/TFP eksikligi



Clds, 14:1 UST SINIRDA
(Tetradec iSE:
CDC<| = | .« Cl14:1>Cl14
e Cl4:2>0.11
e Artis: « Cl14:1/C16 >0.21 ise
_ VLCAD ?;;tlva:ka iler1 tetkik
- CPT up Il —— (Acul * YINEVLCAD’de
— CACT eksikligi diyet C14:1/C10 orani
. (O onemli! 2. Oornekte
- MADD C C14:1 diisse bile bu
— LCHAD/TFP eks . H oran yiiksek
— Ketojenik diyet kalabilir.
— Aclik ketozu \ bozulmaz /

— laclar



C14

(Miristoyl-) 428

e Artis:
— CACT eks
— CPT tip 11
—GAup Il
— VLCAD e¢ks
— LCHAD/TFP eks

— Aclik ketozu (C2 de artacagi icin C14:1/C2, C14/C2 orani
degismez)




[ Yiiksek C14:1 % diger uzun zincirli AC W

laktat, amonyak, KFT, CK

Rutin lab:
- Glukoz, elektrolitler, kan gazi,

[ Plazma AC

I

4

[ Plazma AC: VLCAD profili }

4

l

[ Plazma AC: Normal }

v

Cptonal
[ VLCAD eks ] _____ VLCAD sekanslama
!
|
!
|
i
¥
[ YAO probe caligmasi (Fibroblast kiiltiirii) }

4 ! :
brviation [ YAO-C21<C14<C16 ] [ YAO C10<C12>C14 ] [ YAO-N
C = acyicarmine
PK = creafine phospholorase
20 = Faity acd axdabon

Agir VLCAD eks ] [ Hafif VLCAD eks ] [ Normal




C14 OH

M/Z 444

(3-hidroksi tetradekanoyil-)

e Artis:
— LCHAD/TFP eksikligi

e

&

C140H >0.12
Ve/ ya da

C160H

Cl6:1 OH

C180H

C18:10H

N




e Artis:
— CPT tip II
— VLCAD
— CAT
— LCHAD/TFP eks
— MADD

C16

(Palmitoyil-) m/z 456
CDC < 7.5 Mmol/L

/

FC diisuk

C16, C18, C18:1, C18:2

YUKSEK
\CO/C16+C18:1 <3

~

/




C16
(Palmitoyil-)
CDC < 7.5 Mmol/L
 Azalma:
— CPT-1 eksikligi
FC/C16+18 artar >70

(NOT:sepsis vb nekrotik doku artis1 oldugunda ¢ok uzun
zincirli asilkarnitin duzeyleri artabilir !!!)

— Primer karnitin eksikligi (FC ve tiim asilkarnitinler diistik)



C16-OH
(3-Hidroksi hekzadekanoyl-) m/z 472
CDC < 0.15 Mmol/L

* Artig / LCHAD/TFP eksikligi\

— LCHAD C160H

N C18:1-OH
— TFP eksiklig1 C18-OH artar

Bazen
 Cl14-OH
« Cl4,Cl6,CI18:1 ve
C18 de artabalir
« Cl160H/CI16 <1
Tedavi baslayinca oran

(
@emini kaybeder) /




Yiiksek C16-OH=xC18:1-OH and
diger uzun zincirli asilkarninler

Rutin lab;
glukoz, elektrolit, kan
— = = = gazi, laktat, KFT,CPK,

amonyak
Plazma AC
Idrar OA

l

[ Plazma AC-LCHAD/TFP } ( Plazma AC-n }

Idrar OA—N / LCHAD/TFP idrar OA—N

' '

[ LCHAD/TFP eks ] ( In vitro YA oksidasyon ¢alismasi
- (firboblast/lenfoblast)
i N
| [
| 2
! YAO ya da LCHAD/TFP [ YAO normal
| profili
| Y
i ! . *
1 [ LCHAD/TFP eks [ Yanhs (+)

.

-LCHAD/TFP enzim analizi J
TFP gene analizi —— — — — —




e Artis:
— CPT-1I
— CAT ¢l
— VLCA!

eksikligi
csikligi
D

— LCHAI

D/TFP eks

C18:2
(Linoleyl-)



C18:1

(Oleyl-) /7 482
CDC <3.5Mmol/L

e Artis:
— CACT eks
— CPT-tip II
— VLCAD
— LCHAD/TEFP eks

e Azalma:
— CPT-tip 1




C18

(Stearoyl-)
CDC < 2.5 Mmol/L

m/z 484

e Artis:
— CACT eks
— CPT-tip II
— VLCAD
— LCHAD/TFP eks




C18:1-OH
(3-hidroksi oleoyl -)
m/z 498
e Artis:
— LCHAD/TFP eks



C18-OH

(3-hidroksi stearoyl -)
CDC < 0.1 Mmol/L /2 500

e Artis:
— LCHAD/TFP eks



.

AMINOASITLER......

" VE SON OLARAK |

J




Amino Acid Profile (Method: Tandem Mass Spectrometry)

Disorder
Argininemia (ARG)
Argininozucanic Aodunia (ASA Lyase)

Caroamoyiphosphate Synthase Deficency (CPs)

Citrulinermia (OT-1)
Homocystinuna (HCY)
Hypermethioninemia (MET)

Hyperammonemia, Hyperomithinemia, Homoctrulinemia (HHH Syncrome)
Hyperomithinemia with Gyrate Atroplyy (HOGA)

Maple Syrup Urine Disease (MSUD)
Liver Disease

Phenyketonuna (FKU)

- Qassical Hyperphenylolaninemia

Tyroznemia
-Transient Neonatal Tyrosinemio

« Tyrosinemia Type |
« Tyrosinemia Type N
« Tyrosinemia Type W



Hangi aminoasitler ??

Fenilalanin

Tirozin

Metionin

Arginin

Sitrullin
Argininosuiksinik asit
Glutamin

Glutamik asit

Valin
[z016sin/16sin
Glisin
Ornitin

Serin

Alanin



» Dikkat:
— Losin piki:
e LOsIn
e [zolsin
e Allo1zolosin
« Hidroksiprolin

- Val/Phe

(Ile+Leu)/Phe >5.9
(Ile + Leu)/Ala

\

)

Losin ve valin cut
off <300 Mmol/L

A 190600
BL219479 8 (0.321) cm (6:20)
S 188 — 1: MBM of 12 Channels ES+2.91e5
= 291031
207
182698
o 240
= s 209 209 68501
150 47822 35165
132 4 206 215
2255 19537 15327 2339 1671
o |ll]]ll]III]I[IIIIIIIIl]l[]lII]ll]l[]]ll]ll]l]l]ll]ll]]]l] Illll]]l]]ll]ll]]ll]ll]ll]fll]ll]]ll]ll]lll]ll]ll]lll' m/Z
170 180 190 200 210 220 230 240

140 150 160



 Fenilalanin:

— CDC cut-off deger

150 Mmol/l

B 190600
30019 (0.361)em (7:17) 1: MBM of 12 Channels ES+1.50e5
4 222
- 150368 227
188 105223
68392 (1)3(13 200
o PRR7 240
) 32693 150 200 %' o
132 13769 18013 215
5203 3049
o i | miz
IlI[lIIlIllll|lllIIIIIIIIlIllIlll|lllIlllll|llIIIlIlllllll[llll|llllIllllllllllllIl]IIIIIllll]lllllllll]lllll
140 150 160 170 180 190 200 210 220 230 240



* Metiyonin
— Sistatiyonin beta sentaz tanisinda onemli.
Metiyonin/fenilalanin oran ytikselir. (>0.75-0.97)

— Kc hast, MAT II/IlIl, GNMT, SAHH eksde de artar. Bu nedenle
ikinci basamakta homosistein ¢alismakta yarar var

Extracellular

methionine
pool \

Tetrahydrofolate Methionine T

/J Inherit Metab Dis. 2015 Nov;38(6):1007-19. doi:
10.1007/s10545-015-9830-z. Epub 2015 Mar 12.
Newborn screening for homocystinurias and methylation
disorders: systematic review and proposed guidelines. =

Cobalamin > Cobaiamin Tys@hionine f
intermediates intermediates
: Adenosine
: monophosphate

@ T @ MITOCHONDRIAL

adenosylcobalamin Irreversible
transsulfuration

~

rcosine

LYSOSOMAL
cobalamin
intermediates

Simultaneous determination of cystathionine, total homocysteine, and methionine in dried blood spots by liquid
chromatography/tandem mass spectrometry and its utility for the management of patients with homocystinuria. Bartl J,
Chrastina P, Krijt J, Hodik J, Peskova K, Kozich V. Clin Chim Acta. 2014 Nov 1;437:211-7.




* Tirozin
— CDC cut-off 400 Mmol/L
— Tirozinemi tip 1-2-3 de, kc hasarinda artabilir.

— Tirozinemi tip 1de tamamen normal olabilir.

PBG deaminase succinylacelone
g (HTY)

- abdominal pain
" = tachycardia

« psychlatric disorders
- liver dysfunction

- hepatic cancer
Es’ - doath

1porpins



Arginin (CDC cut-off <70 Mmol/L)
— Argininaz eksikligi
Argininosiiksinik asit:

— ASAuri (ASA ve Cit artar)

Sitrullin: (cut-off <55 Mmol/l)
— Sitrullinema tip 1 (cit/arg > 15; Orn/cit < 1.5)

— PC,LPI
/DIKKAT’ ! \

— Sitrullinema tip 2

_ ASAuUr Dugsuk sitrullin  degerler1
o NAGS, CPS-I ve OTC 1¢in

Ornitin uyaric1 olmal.

— Hiperornitinemi (HHH) Ancak sitrullinin alt

_ OAT siniriin dusuk !!!

" /




* Glisin
— Hiperglisinemi
— Nonketotik HG

— Yanlis pozitifligi ya da NKHG disinda
ylkseklik goriilme olasilig1 yiiksek

— Taramada kullanilmak iizere pek uygun br
metabolit degil.



SONUC. ® 6 o o o "l _/
AMACIMIZ DOGUMSAL METABOLIZMA
HASTALIKLARININ ERKEN TANI VE
TEDAVISI ISE

GENISLETILMIS YENIDOGAN TARAMASI

UYGULAMASI ULKEMIZ ICIN BIiR —.

ZORUNLULUKTUR !!!! e




SABRINIZ ICIN
TESEKKURLER.....




