U v8ech novorozencti narozenych na uzemi CR se provadi laboratorni screening
vrozenych onemocnéni, jehoz cilem je rychla diagnostika a v€asna lecba.
V ramci novorozeneckeho laboratorniho screeningu jsou vySetfovana uvedena onemocnéni:

* Endokrinni onemocnéni (EO):
a) kongenitalni hypotyreoza (CH)
b) kongenitalni adrenalni hyperplazie (CAH)

* Dédi€éne poruchy metabolismu (DMP):

c) fenylketonurie (PKU) a hyperfenylalaninemie (HPA)
d) leucinoza (nemoc javoroveho sirupu, MSUD)

e) izovalerova acidurie (IVA)

f) deficit acyl-CoA dehydrogenazy mastnych kyselin se stfedné dlouhym fetézcem (MCAD)
g) deficit 3-hydroxyacyl-CoA dehydrogenazy mastnych kyselin s dlouhym fetézcem (LCHAD)
h) deficit acyl-CoA dehydrogenazy mastnych kyselin s velmi dlouhym fetézcem (VLCAD)

i) deficit karnitinpalmitoyltransferazy | (CPT I)

j) deficit karnitinpalmitoyltransferazy |l (CPT II)
k) deficit karnitinacylkarnitintranslokazy (CACT)
) glutarova acidurie typ | (GA 1)

* Jina onemocneéni:
m) cysticka fibroza (CF)




Dédiéne poruchy metabolismu (DMP):

« fenylketonurie (PKU), hyperfenylalaninemie (HPA) — neschopnost
metabolizovat fenylalanin

* leucin6za — neschopnost metabolizovat vétvené aminokyseliny (leucin,
izoleucin a valin)

* izovalerova acidurie — neschopnost metabolizovat leucin

- glutarova acidurie, typ | — neschopnost metabolizovat lysin a tryptofan

Beta-oxidace mastnych kyselin (mastné kyseliny ve formé Acyl-CoA jsou metabolizovany v
mitochondriich a vytvafi Acetyl-CoA, ktery vstupuje do Citratového cyklu — tvorba ATP) - BOX
MK nastupuje béhem delSiho hladovéni a/nebo obdobi zvysenych energetickych naroku
(horecka, stres), kdy produkce energie je z vétsi ¢asti zavisla na metabolismu tuku. Pri
defektech BOX MK dochazi k nahromadéni mastnych kyselin a jejich potencialné
toxickych derivatlii z davodu poruchy v jednom z mitochondrialnich enzymu potirebnych
pro BOX MK.

- deficit acyl-CoA dehydrogenazy mastnych kyselin se stfredné dlouhym
retézcem

« deficit 3-hydroxyacyl-CoA dehydrogenazy mastnych kyselin s dlouhym
Fretézcem

» deficit acyl-CoA dehydrogenazy mastnych kyselin s velmi dlouhym retézcem
« deficit karnitinpalmitoyltransferazy |

« deficit karnitinpalmitoyltransferazy Il

« deficit karnitinacylkarnitintranslokazy
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http://upload.wikimedia.org/wikipedia/en/7/7e/LCHAD_deficiency.jpg

Fenylketonurie a hyperfenylalaninemie

Nalez pfi novorozeneckém screeningu: zvyseny fenylalanin a pomér Phe/Tyr

Diferencialni diagnéza: deficit fenylalaninhydroxylazy; poruchy biosyntézy a recyklace tetrahydrobiopterinu
Popis stavu: nahromadéni fenylalaninu a nedostatek tyrosinu vedou k poruse v syntéze neurotransmiteru.
Dédiénost: autosomalné recesivni

Incidence: 1: 13 000 (v CR 1 : 6,500)

Gen: phenylalaninhydroxylase, PAH

Nastup symptomu: Obvykle kolem 6 mésicu véku, ale mize byt variabilni.

Symptomy: Pozvolna mentalni retardace, za€inajici po porodu, ale obvykle neni zjevna pred Sestym
mésicem zivota. Rozsah retardace je zavisly na stupni enzymového deficitu a na tom, jak dlouho byl mozek
vystaveny zvySené hladiné fenylalaninu.

Lécba: Standardni péce je |éCba vSech osob s hladinou fenylalaninu nad cca 350-400 pmol/l, spociva

v nizkobilkovinné dieté s omezenim fenylalaninu a podavanim smési aminokyselin bez fenylalaninu. Dieta je

vigviv s

mozku. Jako experimentalni a nové postupy se objevuje podavani sapropterinu (synteticky derivat
tetrahydrobiopterinu), podavani velkych neutralnich aminokyselin (LNAA), které kompetitivné blokuji
transport fenylalaninu do mozku.

Prubéh onemocnéni bez lécby: VétSinou tézka mentalni retardace.

Pribéh onemocnéni s Ié€bou: Neni mentalni retardace, mohou mit specifické problémy v uceni. Pfi
preruseni diety se snizenym obsahem fenylalaninu dochazi k poklesu IQ, porucham chovani a soustfedéni,
objevuje se ekzém a kiede. Zeny fenylketonuricky maji 95% $anci narozeni poskozeného ditéte
(mikrocefalie a postiZzeni mozku plodu, vrozené srdec¢ni vady), jestlize nedrzi pfisnou dietu béhem

téhotenstvi. GTP
+ WWW.Nnovorozeneckyscreening.cz
+ Brosynihesis
NAD" Tetrahydrobiopterin Phenylalanine
DHPR PAH
NADH +H' Dihydrobiopterin Tyrosine



The FAH gene
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The basic structure of the human phenylalanine hydroxylase (PAH) gene.
Chromosome 12 (12q23.2), 13 exons which encode a polypeptide of 452 amino acids.
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Structural domains of PAH. The catalytic domain of PAH contains a motif of 26 or 27 amino
acids which are responsible for ferric iron and cofactor (BH4) binding.




* Phenylalanine hydroxylase (PAH) is a homotetrameric enzyme.

« Each subunit is composed of three functional domains: the N-terminal regulatory
domain; the catalytic domain, which includes binding sites for substrate and
cofactor; and the oligomerization domain at the C terminus.

 PAH mutations can lead to misfolding, with aggregation and/or disturbed
tetramer assembly.

Phenylalanine hydroxylase

Single phenylalanine
hydroxylase subunit

Phenylalanine hydroxylase
protein consisting of 4 subunits

.5, Hatiomal Librany of Medicine



PAH converts phenylalanine into tyrosine and requires the cofactor
tetrahydrobiopterin (BH4), molecular oxygen, and iron to do so. Loss of
PAH activity results in increased concentrations of phenylalanine.
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4a-hydroxy-BH4

During the hydroxylation of phenylalanine by PAH (molecular oxygen O2 and iron Fe+2 are
present), tetrahydrobiopterin (BH4) is oxidised to 4a-hydroxy-BH4 intermediate, which is
subsequently regenerated back to BH4 via quinonoid (q) dihydrobiopterin by the enzymes
carbinolamine-4a-dehydratase (PCD) and by the NADH-dependent dihydropteridine
reductase (DHPR). BH4 is synthesised from guanosine triphosphate (GTP) by three additional
enzymes GTP cyclohydrolase | (GTPCH), 6-pyruvoyl-tetrahydropterin synthase (PTPS),
and sepiapterin reductase (SR). Mutations in genes coding for PCD, DHPR, GTPCH,
PTPS, and SR result in BH4 deficiency.



http://www.sciencedirect.com/science?_ob=MiamiCaptionURL&_method=retrieve&_udi=B6T1B-5192NSH-13&_image=B6T1B-5192NSH-13-3&_ba=&_user=835458&_coverDate=10%2F29%2F2010&_rdoc=1&_fmt=full&_orig=search&_cdi=4886&_pii=S0140673610609610&view=c&_isHiQual=Y&_acct=C000045159&_version=1&_urlVersion=0&_userid=835458&md5=c35d6f257dd6087145d4a0f0bfc93f80

Phenylketonuria (PKU, HPA), an autosomal recessive inherited disorder
characterized by defective or deficient PAH, is the cause of almost all (about 98%)
cases of hyperphenylalaninemia (HPA). About 1-2% of cases of
hyperphenylalaninaemia are due to mutations in genes coding for enzymes
involved in BH4 biosynthesis or regeneration.
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Until the 1960s, most children born with phenylketonuria became profoundly
mentally disabled.

The foundations for the early detection and modern management of
phenylketonuria were laid by three key findings:

* In the 1930s, Asbjorn Folling identified raised levels of phenylalanine in the
blood as the underlying cause of the neuropsychological deficits.

 In the 1950s, Horst Bickel introduced a low-phenylalanine diet to treat
phenylketonuria.

* In the 1960s, Robert Guthrie introduced a diagnostic test suitable for mass
screening for hyperphenylalaninaemia (the Guthrie test).

Nowadays, many countries around the world include a test for
hyperphenylalaninaemia in neonatal screening programmes - the Guthrie test or
more modern systems based on tandem mass spectrometry.



Little or no PAH enzyme activity results in the classic phenylketonuria
phenotype. Other mutations only partly inhibit enzyme activity, giving rise to
mild phenylketonuria or mild hyperphenylalaninaemia.

* The normal range of blood phenylalanine concentrations is 50-110 umol/L.

* Individuals with blood phenylalanine concentrations of 120—-600 umol/L before
starting treatment are classified as having mild hyperphenylalaninaemia.

* Individuals with blood phenylalanine concentrations of 600—1200 umol/L are
classified as mild phenylketonuria.

* Individuals with blood phenylalanine concentrations above 1200 umol/L denote
classic phenylketonuria.




A number of factors have been proposed as contributing to the neurotoxicity in PKU:

» Although PAH deficiency occurs at the hepatic level, the clinical effects of
hyperphenylalaninaemia are on brain development and function.

* The primary consequence of increased blood Phe is increased brain Phe.

* The second consequence, resulting from the competition that exists between
Phe and all the other large neutral amino acids (LNAA) for transport at the
blood brain barier level (the amino acid transporter LAT1). Phe has the highest
affinity for LAT1. Thus, high plasma Phe concentrations impairs uptake of the
other LNAA into the brain — a disturbance in brain uptake of the other LNAA.

* The competition for LAT1 has the effect of blocking transport tyrosine and
tryptophane (precursors of dopamine and serotonine, resp.).
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» The observation that levels of Phe can be reduced significantly by
administration of exogenous BH4 in a subset of patients with HPA raises
the prospect of pharmacologic management of HPA.

* The response to BH4 therapy, dependent upon PAH gene mutation(s).
About one third of HPA patients (mostly those with mild phenotypes) have
been estimated to be potential candidates for BH4 treatment.

« Sapropterin dihydrochloride (Kuvan, Biomarin Pharma) is an orally
active synthetic form of BH4. Clinical trials have shown that Kuvan is a
safe and effective therapy in selected patients with mild-to-moderate HPA.

H H «2Hcl | Sapropterin dihydrochloride
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dihydrochloride in the
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to sapropterin therapy (10
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Molecular Genetics and Metabolism 96 (2009) 158-163



Pocet pacientu: 642

Mutace v nasem souboru pacientu s HPA 8 )
(pocet alel s mutaci: 1245)

B8%- m3% I substituéni - missense mutace

E 3%
O04%
B 5%

B substitu¢ni - nonsense mutace

O delece a inzerce

B MLPA delece
O77%

[ sestrihové mutace

B neznamé mutace

Pocet alel nesoucich missense mutaci: 982
- z toho - alely s BH4 responzivni mutaci: 233 (23,7%)
Pocet potencialné BH4-responzivnich pacientu: 203 (31,6%)




Endokrinni onemocnéni:
» kongenitalni hypotyreo6za
» kongenitalni adrenalni hyperplazie

Kongenitalni hypotyre6za (CH)

Nalez pfi novorozeneckém screeningu: zvyseny tyreotropni hormon (hormon
syntetizovany v adenohypofyze, uvoliuje hormony Stitné zlazy do krve).

Popis stavu: snizena tvorba hormonu stitné zlazy (tyroxin, trijodthyronin).

Etiologie: v 80% porucha prenatalniho vyvoje stitné zlazy.

Dédi¢nost: PriCiny CH jsou multifaktorialni, u 5% lze predpokladat autozomalné recesivni
dédicnost na pokladé mutaci v genech pro jodidove transportéry, enzymatické systemy a
tyreoglobulin a mutace v genech pro transkripcni faktory.

Incidence: celosvétové 1 : 3 000 - 4 000

Dusledek nedostatku hormonu: Hypotyroxinémie vede ke zpomaleni metabolismu, ristu,
poruSe vyvoje centralniho nervoveho systému a tézké psychomotorické retardaci.

Lécba: substituce levothyroxinem.

Priubéh onemocnéni bez 1é€by: téZka psychomotoricka retardace, neurologické symptomy,
porucha rustu.

Prubéh onemocnéni s Ié€bou: normalni kvalita Zivota.

www.novorozeneckyscreening.cz




Kongenitalni adrenalni hyperplazie (CAH)

Nalez pfi novorozeneckém screeningu: zvyseny 17-hydroxyprogesteron

Popis stavu: deficit 21-hydroxylazy (11-beta-hydroxylazy), nedostatek kortizolu a
aldosteronu, nadbytek androgenu (testosteron)

Dédi¢nost: autosomalné recesivni

Incidence: 1:10 000 - 1:15 000 v Evropé& (v CR 1 : 11 000, Eskymaci na Aljasce 1:280)
Symptomy: u divek jiz pfi narozeni obojetny genital, virilizace genitalu rizného stupné dle
Pradera (Prader | = hypertrofie klitoris az Prader V = chlapecky genital bez pfitomnosti testes);
dalSi symptomy dle formy bud' v 2.-4. tydnu zivota u formy se solnou poruchou (salt wastig) -
zvraceni, apatie, hypotonie, kieCe, porucha védomi, umrti v ramci metabolického rozvratu -

nebo v 3.-8. roce Zivota u formy
B ) Chalesteral
bez solné poruchy (simple |scerstan
virilizing) — pfedCasna puberta, Pregnenclone - IO PRI 1701 Pregnenclone 110" LYSE pHEA
redukce finalni dospélé vysky, | 3p-HsD | 3-Hso | 3-nso
akutni zatézové situaci, ...... | (2T Fiydroxylase™ & Hydraxylise
Lécba: substituce glukokortikoidy “‘“m{;“ﬁgm"?“_ 11-Deoxycortisel LTp-H8D
a mineralokortikoidy. |2 | 110 Hydroxylose
Prabéh onemocnéni s Iécbou: &F"E?fwm CORTISOL TESTOSTERONE
normalni kvalita zivota, u divek | Alda- Synthase 11p-HSDL | | 115-HSD2 g, peg ciase Aromatase
operace s cilem normalizace 180H Corticosterone Cortisone / \
.y - Alda- Synthase GIHYEROTESTOSTEROME ESTRADIOL
vzhledu a funkce genitalu, fertilita 1 (DHT)
. ALDOSTERONE
zachovana.
MINERALOCORTICOIDS  GLUCOCORTICOIDS SEX HORMONES
[(Salt-Water Homeostasis) (Stress response)




Deficit 21-hydroxylazy (21-OHD):

zpusoben mutacemi v genu CYP21A2

CYP21A2 gen a CYP21A1P pseudogen, lokalizace na chromozému

6p21.3

CYP21A2 a CYP21A1P: kazdy obsahuje 10 exonu, nukleotidové
sekvence jsou v exonech identické z 98% a v intronech z 96%

incidence v CR 1: 11 000

Typy mutaci v genu CYP21A2: rekombinace mezi CYP21A2 genem
a CYP21A1P pseudogenem (95%), nove vzniklé mutace v genu

CYP21A2 (5%)
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Table 1 | Interlocus gene-conversion events that cause human inherited disease* (part 1)

Disease/phenotype

Atypical haemolytic
uraemic syndrome

Congenital adrenal
hyperplasia

Syndrome of
corticosterone
methyloxidase Il
deficiency

Increased 18-
hydroxycortisol
production

Autosomal dominant
cataract

Meural tube defects

Gaucher disease

Short stature

Mild microcytosis

Hereditary persistence
of fetal haemoglobin

Agammaglobulinaemia

Chronic granulomatous
disease

Blue cone
monochromacy

Autosomal dominant
polycystic kidney
disease

Chronic pancreatitis

Donor
gene*

CFHR1%

CYP21A1P

CYP11B1%¥

CYP11B1%

CRYBP1

FOLR1P

GBAP

GH 7%

HBB
HBG2%

IGLL3

NCF1B or
NCF1C

OPN1MWS

7H

PRSS2%

Acceptor
gene

CFH

CYP21A2

CYP11B2

CYP11B2

CRYBB2Z

FOLR1

GBA

GH1

HBD
HBG1

IGLL1
NCF1

OPN1LW

PKD1

PRS51

Chromosomal
localization

1q32

6p21.3

8q21—q22

8q21—q22

22q11.2—q12.1

11q13.3—q14.1

1921

17q22—q24

11p15.5
11p15.5

22q11.23
7q11.23

Xq28

16p13.3

7935

Direction-

ality®
3">5"

5>3"

3">5"

»

3">5

3'>5"

5>3"

3">5"

3">5"
3">5"
5>3"

Inverted™

5" or
inverted™

3">5"

7+

3'>5"

Mutation

c.[3572C>T:3590T>C]!

[-209T>C;-198C>T;-189/-188insT]
[[4C>T;92C>T;118T>C;138A>C]

[1380T=>A;1383T>A;1389T>A;
IV56+12_13AC>GT]

[1688G>T;1767_1768insT]!

Conversion of exons 3 and 4

Conwversion of two nucleotides
separated by two basesin exon 8

c.[475C>T:483C>T]

7497_7662 including 13
discriminant nucleotides’!

[7539T>C;7541G=>A]"

[del55bp;D409H;L444P;A456P;
V460V]

[D409H;L444P;:A456P;V460V]
[L444P;A456F]
[L444P;A456P;V460V]

Conversion involving 12
discriminant nucleotides in the
promoter region

Conversion involving exons 1 and 2

Conversion involving 9 discriminant
1

nucleotides in the promoter region
c.[393T>C;420T>C;425C>T]
[C>T;AGT]

[C>T:AGT:ins20bp]

[AGT;ins20bp]

3’ limit of the maximal converted
region cannot be defined owing
to the lack of information on an

intervening discriminant nucleotide

[8446T>G;8490T>C;8493G>C;
8502T>C]

[8446T>G;8490T>C;8493G>C;
8408C>G;8502T>C]

[8639G>T;8651G>A;8658T>C;
8662C=>T]

Conwversion involving 22
discriminant nucleotides

Converted
tract
length (bp)!

19331

21-155
142-523
42-210

80202
446626

4-56

9-104
166—215

3—-65
604-974

525848
36—175
50475
40-218

=212-<348*%
423-1554

33-152
124-1474
369-1529
247-423

=b636—
<3676°

57-126
57-126
24-230

289-457



Table 1 | Interlocus gene-conversion events that cause human inherited disease* (part 2)

Disease/ Donor
phenotype gene?
Shwachman— SBDSP
Bodian—

Diamond

syndrome

Spinal muscular  SMN2Ill

atrophy

von Willebrand VWFP
disease

Acceptor Chromosomal

gene

SBD5

SMN1

localization

7q11.22

5q13.2

22q11.22-
q11.23 (VWFP)/
12p13.3 (VWF)

Direction-
ality®

Inverted™*

53

Not
applicable

Mutation

c[129-443A>G;129-433C>A]
c[141C>T;183_184TA>CT]
c.[141C>T;183_184TA>CT;201A>G]

c[141C>T;183_184TA>CT:201A>G;258+2T>C]"

c[183_184TA>CT;201A>C]
c.[183_184TA>CT;201A>G;258+2T>C]
c[201A>G;258+2T=C]

Conversion of exon 7 and intron 7

[IV527-45C>T;IV527-36C>T;3686T>G;
3692A>C]

c.[3686T>C;3692A>C]

c.[3686T>C;3692A>C;3735G=>A;3789G>A;
3797C=>T]

c.[3789G=>A;3797C>T]
c.[3789G=>A;3797C>T;3835G=>A]

c.[3789G=>A;3797C>T;3835G>A;3931C>T;
3951C>T]

c.[3835G=>A;3931C>T;3951C>T]

c.[3835G>A;3931C>T;3951C>T;4027A>G;
4079T>C;:4105T=A]

c[3931C>T;3951C>T]

c[3931C>T;3951C>T4027A>G;4079T>C;
4105T=>A]

Converted
tract lengt
(bp)"

11-104
44-217
61-276
120-398
19-118
78-240
60-197
264-776

63-131

7-95
112-195

9-99
47-195
163-291

117-229
271-335

21-191
175-297



— chi-like
5 1 2 3 4 5 6 7 8 9 10 3
CH-1 o T e B e s | — — —
I l A v |
Pro30Leu Gly110ValfsX21 Val281Leu GIn318X
v 236,237,239 v v
¢.290-13A/C>G lle172Asn Leu307PhefsX6 Arg356Trp
— minisatellite consensus
» chi-like sequence
CH-2 m H H H— —
— minisatellite consensus
— chi-like sequence
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» chi-like sequence
che — EEEE W T 7 |
—> minisatellite consensus
— chi-like sequence
chs — NN NN TN e e e |
» chi-like sequence
che — EEEE-W T T —
— chi-like sequence
chy — NN EE N NN e .

Types of chimeric CYP21A1P/CYP21A2 genes. The structure of the functional CYP21A2
gene is depicted by white boxes; black boxes represent the nonfunctional CYP21A1P
pseudogene. The arrows indicate mutations which exist in CYP21A1P. 236/237/239 depicts
mutations p.lle236Asn, p.Val237Glu, and p.Met239Lys, these mutations always occur together.
In CH-4, the CYP21A1P-CYP21AZ2 junction site is localised inside intron 2 upstream of ¢.290-
13A/C>G. In CH-6, the CYP21A1P-CYP21AZ2 junction site is localised between mutations
c.290-13A/C>G and p.Gly110ValfsX2.




Klinické formy 21-OHD

1. Klasicka se solnou poruchou (Salt Wasting)

enzymova aktivita: 0% normalni aktivity

nejCastejSi mutace: p.Q318X, p.G110VfsX21, klastr tri mutaci v exonu
6, p.R356W, chimérni gen a delece genu

2. Prosta virilizujici (Simple Virilizing)
enzymova aktivita: 1% normalni aktivity
nejcastéjsi mutace: p.I172N a c.290-13A/C>G

3. Neklasicka (Non Classic-late onsef)
enzymova aktivita: 20-50% normalni aktivity
nejCastéjSi mutace: p.P30L a p.V281L



Nase vysledky u 21-OHD

% DNA analyza provedena u 267 nepfibuznych pacientu:

— diagndza potvrzena u 241 probandu
— U 26 pacientu identifikovana pouze 1 mutantni alela

= charakterizovano celkem 30 typu mutantnich alel

« 60% bodové mutace -58,6% z CYP21A1P (24 % c.290-13A/C>G)
- 2,4% nové vzniklé mutace

« 33,7% chimérni CYP21A1P/CYP21A2 geny - 4 typy

« 49%
« 1,0%

delece CYP21A2 genu
CYP21A2 gen nesouci 2 a vice bodovych mutaci
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Kazuistika
deficitu 21-hydroxylazy

r. 2003
- Zadost o DNA analyzu pro potvrzeni diagnézy CAH

u probandky a pro prenatdlni dg. (matka v 9. tydnu
gravidity)

- DNA byla dostupnd od obou rodi¢l a postizeného
ditéte: 7leta divka, v 5 letech véku ndstup predéasné
puberty, stredné virilizovany zevni genitdl, bazadlni 17-
OHP > 133 nmol/I

— fenotyp: klasicka forma bez solné poruchy



Vysledky DNA analyzy rodiny

— detekce bodové mutace

1. genové selektivhi LRPCR ) Q318X v HT staw
2 PCR/ACRS - 10 mutaci - (8. exonu CYP21 genu)
3. LR PCR - delece genu — detekce chimérniho
— CYP21P/CYP21 genu
v HT stavu

4—&

chim CYP21P/CYP21 p-Q318X PROC NASTALA

NESHODA MEZI

® & GENOTYPEM A

chim CYP21P/CYP2 1/bez mutace ? FENOTYPEM ?22?
%

N




Rok 2003 - prenatdlni diagnostika

» kultivované AMC
» vysledny genotyp plodu odlisny od genotypu probandky

4—

chimm CYP21P/CYP21 p-Q318X

o

1) chim CYP21P/CYP21 ( 1) chim CYP21P/CYP21
2) bez mutace ? 2y p.Q318X

X biochemické stanoveni plodové vody: negativni vysledek !!!
(Ci7-014p=4.81 nmol/I; Ny7_opp=3-17nmol/I)




Po narozeni syna bylo provedeno ovéreni genotypu z
prenatdlni dg. - stejny vysledek, dité vSak nemélo
klinické projevy CAH Il

4—

chim CYP21P/CYP21 p-Q318X

@@ W

1) chim CYP21P/CYP21 1) chim CYP21P/CYP21
2) bez mutace 2y p.Q318X

PROC TRVA V RODINE NESHODA MEZI
GENOTYPEM A FENOTYPEM 2?7



r. 2005 - zdokonaleni DNA diaghostiky CAH:

1) sekvenovdni celé kédujici sekvence

—> detekce bodové mutace p.P459S v HT stavu na
materndlni alele (10. exonu CYP21 genu)

40

chim CYP21P/CYP21 p-Q318XK/p. P4395
® m

1) ehim-CYP21P/CYP21 1) chim CYP21P/CYP21
%) p.P459S 2) p.Q318X

N—_




r. 2007 - zdokonaleni DNA diagnostiky CAH:

2) MLPA analyza prestaveb 6p21.3 oblasti

— detekce duplikace CYP21 genu s p.Q318X v HT stavu na
materndlni alele

A / OT@C: 1) Normalni alela —&— bez mutace

CYP21P

CYP21
2) Mutantni alela I CHIM CYP21P/CYP21

1) Normalni alela

B/ Matka:

2) Mutantni alela

P459S




Analyza rodiny byla uzavrrena s timto koneénym vysledkem:

4@

1) chim CYP21P/CYP21| 1) p.P4395
2) bez mutace 2y CYP21+CYP21-p.Q318X

° u

1) chim CYP21P/CYP21 1) chim CYP21P/CYP21
2) p.P4395 2y CYP21+CYP21-p.Q318X




