* Novorozenecky laboratorni screening

* Hyperfenylalaninémie, fenylketonurie

 Kongenitalni adrenalni hyperplazie



* Novorozenecky laboratorni screening (NLS) je aktivni vyhledavani chorob v jejich
casném, preklinickém stadiu tak, aby se tyto choroby diagnostikovaly a IéCily drive,
nez se staci projevit a zpusobit nevratné poskozeni.

* NLS spociva v diagnostice onemocnéni na zakladé stanoveni koncentrace specifické
latky v suché kapce krve na tzv. novorozenecké screeningové karticce.

« VCRseod1.6.2016 vyietfuje 18 onemocnéni:

- snizena funkce stitné zlazy (kongenitalni hypotyredza - CH)
- nedostatecnost tvorby hormonti v nadledvinach (kongenitalni adrenalni hyperplazie - CAH)
- porucha tvorby hlenu (cysticka fibrdza - CF)
- poruchy latkové vymény aminokyselin
* vrozena porucha latkové vymény aminokyseliny fenylalaninu (fenylketonurie — PKU,

hyperfenylalaninemie - HPA)
e argininémie (ARG); citrulinémie I. typu (CIT); porucha latkové vymeény vétvenych aminokyselin
(leucinéza, nemoc javorového sirupu — MSUD); homocystinurie z deficitu cystathionin beta-syntazy
(CBS), pyridoxin non-responzivni forma; homocystinurie z deficitu
methylentetrahydrofolatreduktazy (MTHFR); glutarova acidurie typ | (GA 1); izovalerova acidurie
(IVA)
- dédicné poruchy latkové vymény mastnych kyselin
» deficit acyl-CoA dehydrogenazy mastnych kyselin se stfedné dlouhym retézcem (deficit MCAD);
deficit 3-hydroxyacyl-CoA dehydrogenazy mastnych kyselin s dlouhym retézcem (deficit LCHAD);
deficit acyl-CoA dehydrogendzy mastnych kyselin s velmi dlouhym retézcem (deficit VLCAD); deficit
karnitinpalmitoyltransferazy | (deficit CPT I); deficit karnitinpalmitoyltransferazy Il (deficit CPT Il);
deficit karnitinacylkarnitintranslokazy (deficit CACT)
- dédi¢na porucha premény vitamin(
» deficit biotinidazy (BTD)



http://www.novorozeneckyscreening.cz/

Vysledky novorozeneckého laboratorniho screeningu v CR v roce 2015:
* Vroce 2015 se narodilo 110 800 Zivych novorozencd.
* NLS bylo zachyceno 87 novorozencl s nékterou ze 13 vySetfovanych nemoci

Onemocnéni zP:c(v:he;cem'/ch Prevalence Pocet pacientd od Prevalen?e ,
r. 2010 (kumulativni)
CH 36 1:3078 248 1:2669
CAH 10 1:11 080 50 1:13 236
HPA/PKU 21 1:5276 125 1:5295
MSUD 0 - 1 1:661 823
MCADD 4 1:27 700 32 1:20682
LCHADD 0 - 10 1:66 182
VLCADD 0 - 4 1:165 456
CPTI 0 - 0 -
CPT Il / CACT 0 - 0 -
GA | 1 1:110 800 4 1:165 456
IVA 0 - 3 1:220 608
CF 15 1:7 387 95 1:6967
CELKEM 87 1:1274 572 1:1157




Hyperfenylalaninémie (HPA), fenylketonurie (PKU)

Autosomalné recesivni onemocnéni
Porucha metabolismu aminokyseliny fenylalaninu (Phe)
Mutace v genu PAH (fenylalaninhydroxylaza), chromosom 12g23.2

PAH metabolizuje fenylalanin (Phe) za vzniku tyrozinu (Tyr), jako kofaktor je
vyzadovan tetrahydrobiopterin (BH4).
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Hyperfenylalaninémie (HPA), fenylketonurie (PKU), http://www.novorozeneckyscreening.cz/

Klasifikace: Porucha metabolismu aminokyselin

Dédicnost: Autosomalné recesivni

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

Etnicita: Severni Evropa, Irsko (1:4 500), Turecko (1:3 000)

Enzym a lokalizace: fenylalaninhydroxylaza, jatra; Gen a lokalizace: PAH, 12g24.1
Informace o onemocnéni

Priubéh onemocnéni bez lécby: Pozvolnd mentalni retardace (patrna od 6 mésic(
veéku). Ostatni symptomy - ekzém, zapach moce, krece, svétlejSi pigmentace,
zvlastnosti chlize a drzeni téla. Rozsah klinickych priznakd je zavisly na stupni
enzymoveého deficitu.

Lécba: Standardni péce je |écba vsech osob s hladinou fenylalaninu nad 350-400
umol/l, spocivad v nizkobilkovinné dieté s omezenim fenylalaninu a podavanim smési
aminokyselin bez fenylalaninu. Dieta je doporucovana po cely zivot a jeji dodrzovani je
povazovano za nejdulezitéjsi faktor normalniho vyvoje mozku.

Priibéh onemocnéni s lécbou: Neni mentalni retardace, mohou byt specifické poruchy
uceni. Pri preruseni diety se snizenym obsahem fenylalaninu dochazi k poklesu 1Q,
porucham chovani a soustredéni, objevuje se ekzém, zapach a mohou se objevit krece.
Zeny s PKU/HPA maiji vysokou pravd&podobnost narozeni postizeného ditéte
(mikrocefalie a postizeni mozku plodu, vrozené srdecni vady), jestlize nedrzi prisnou
dietu pred planovanym otéhotnénim a béhem téhotenstvi.

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



Fenylalaninhydroxylaza (PAH)

Fenylalaninhydroxylaza — enzym  ocoyiianine hyrosyiase
obsahujici tfi funkéni domény:
* N-koncova regulacni doména

* katalyticka doména
* C-koncova oligomerizacni doména

Katalyticka doména - vazba
fenylalaninu, kofaktoru
(tetrahydrobiopterin, BH4), iontu
zeleza

Oligomerizacni doména — tvorba

Single phenylalanine
hydroxylase subunit

Phenylalanine hydroxylase
protein consisting of 4 subunits
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HPA/PKU

e 98% zplUsobeno mutacemi v genu PAH
e 2% mutacemi v genech kdédujicich enzymy podilejicich se na syntéze a
regeneraci kofaktoru (tetrahydrobiopterin, BH4)
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During the hydroxylation of phenylalanine by PAH (02, Fe+3), tetrahydrobiopterin (BH4) is oxidised to 4a-hydroxy-BH4
intermediate, which is subsequently regenerated back to BH4 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=10/29/2010&_rdoc=1&_fmt=full&_orig=search&_cdi=4886&_pii=S0140673610609610&view=c&_isHiQual=Y&_acct=C000045159&_version=1&_urlVersion=0&_userid=835458&md5=c35d6f257dd6087145d4a0f0bfc93f80

HPA/PKU, historie

Tti milniky spojené s diagnostikou a |é¢bou HPA/PKU:

~ 1930, Asbjorn Folling (norsky lékar a biochemik)
identifikoval u ¢asti pacientl s mentalni retardaci
zvysenou hladinu Phe v krvi

~ 1950, Horst Bickel (némecky lékar) zaved| dietu s
nizkym obsahem Phe pro pacienty se zvysenou
hladinou Phe v krvi.

~ 1960, Robert Guthrie (americky mikrobiolog) zaved|
diagnosticky test vhodny pro screening HPA/PKU.

Soucasny novorozenecky laboratorni
screening HPA/PKU — tandemova
hmotnostni spektrometrie — analyza
hladiny fenylalaninu a poméru
fenylalanin/tyrosin.




Semikvantitativni test urceny pro detekci zvysené hladiny Phe vyuzivajici
schopnosti Phe usnadnit rtst bakterii v kultivacnim médiu s inhibitorem.

Maly disk filtracniho papiru se zaschlou krvi se umisti na agarovy gel obsahujici
bakterii Bacillus subtilis a inhibitor B-2-thienylalanin. Agarovy gel je schopen
podporovat rist bakterii, ale B-2-thienylalanin teto rist inhibuje.

V pritomnosti zvySeného mnozstvi Phe je inhibice prekondna a bakterie rostou.
Intenzita rUstu bakterii je pfimo Umérna mnozstvi Phe v krvi, ktery se vyluhuje z
filtracniho papiru do agaru.




HPA/PKU, molekularni patologie onemocnéni

e PAH - enzym funguijici v jaternich bunkach x mentalni

retardace jako klinicky projev HPA/PKU

e Hematoencefalicka bariéra — aminokyselinovy transportér LAT1 — transport
Phe a dalSich velkych neutrdlnich aminokyselin (LNAA: Tyr, Trp) z krve do
mozku. Phe ma vyssi afinitu k LAT1 nezZ Tyr, Trp - vysokou koncentraci v krvi
Phe snizuje prijem dalSich LNAA do mozku; tj tyrosinu a tryptofanu

(prekurzory dopaminu a serotoninu; neurotransmitery).
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» Terapie —
nizkobilkovina
dieta s omezenim
fenylalaninu a
podavanim smesi
aminokyselin bez
fenylalaninu +
podavani velkych
neutralnich
aminokyselin
(LNAA).
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HPA/PKU, therapie pomoci PAL

* Enzymova substitucni terapie pomoci fenylalanin amonium-lyazy (PAL)

* PAL - konvertuje Phe na kyselinu skoficovou (trans-cinnamic acid) a amoniak
(rostliny, houby, kvasinky)

* Trapie: i) ordlni podani je komplikovano proteolytickou degradaci enzymu; ii)
injektovana PAL je imunogenni, konjugace PAL a polyethylenglykolu (PEG-PAL)
snizuje imunitni odpovéd.

* Byly provedeny klinické studie hodnotici bezpecnost a ucinnost opakované

podavanych injekci PEG-PAL ..... podkozni podavani PEG-PAL bylo bezpecné a
dobre tolerované a zda se ucinné pri snizovani krevniho Phe ......
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HPA/PKU, terapie pomoci tetrahydrobiopterinu (BH4)

e Bylo zjiSténo, Ze zvySena hladina Phe muze byt redukovana podanim BH4.

e Klinické zkousky ukazaly, ze BH4 (Sapropterin dihydrochlorid, Kuvan) je
bezpeclny a efektivni v terapii pacientt s mirnou HPA a mirnou PKU.

Phenylalanine hydroxylase

Phenylalanine hydroxylase
protein consisting of 4 subunits

Hladina Phe v krvi:

» Norma: 50 - 110 pumol/L

» Mirna HPA: 120 - 600 pmol/L
» Mirna PKU: 600 - 1200 pmol/L
» Klasicka PKU: > 1200 pmol/L
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Protein folding

The surface free-energy changes of proteins - Partially folded states are

during their moving towards the native state. problematic - proteins tend to
— K] aggregate in concentration

X 5 VT f»:?ﬁ&]:? dependent manner.

- Aggregation primarily results
in amorphous structures,
oligomers, and amyloid fibrils.
Formation of these structures is
strongly restricted by
chaperones.

I
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Chaperones :
Chaparones

Folding
intermadiates

Enargy

- Molecular chaperone interact
with, stabilize, and help
i proteins to acquire its
Amims functionally active
aggrogatos conformation, without being

Partially

N present in its final structure.
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Ll . .
Intramolecular contacts T I——— unrelated chaperones exist in

NATURE | VOL 475 | 21 JULY 2011 cells.



HPA/PKU

e Molekularni chaperony — zabranuji
,misfoldingu” proteinu, pomahaji
proteinu ziskat funkéni konformaci,
nejsou pritomny v konecné
strukture proteinu.

e Mutace v PAH genu mohou vést ke
zmeénam ve vysledné strukture
proteinu (, protein misfolding”),
které nasledné vedou k jeho
degradaci event. agregaci.

e Tetrahydrobiopterin, BH4 —
molekularni chaperon pro PAH.

e Odpovéd na terapii BH4 zavisi u
pacienta s HPA/PKU na typu
mutaci v PAH genu — pacienti s
mutaci zachovavajici zbytkovou
aktivitu PAH (tj. pacienti s
mirnéjsSimi fenotypy) reaguji na
lécbu BHA4.
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HPA/PKU, terapie pomoci tetrahydrobiopterinu (BH4)

>
°
2

Efficacy of BH4 therapy
in the management of
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Hladina Phe v krvi:

» Mirnd HPA: 120 - 600 pumol/L
» Mirnd PKU: 600 - 1200 pmol/L
» Klasickd PKU: > 1200 pumol/L




Amyloid fibrils — elongated nanoscale structures

Amyloid fibril formation by proteins and polypeptides:

* Well-known amyloid-associated disease - Alzheimer’s
disease, in which the B-amyloid polypeptide aggregates
and learning and memory is affected; Parkinson’s
disease, in which a-synuclein protein aggregates and
motor function is affected; and type 2 diabetes, in which
the islet amyloid polypeptide (IAPP, or amylin)
aggregates and pancreatic B-cell function is affected.

It was determined that the single amino acid could form

amyloid-like assemblies. The formed assemblies had the ,

same typical ultrastructural morphology as protein amyloids i/,
when visualized using electron microscopy. |
The ability of phenylalanine to form amyloid assemblies SN
was demonstrate in the brains of PKU-mice and PKU human ' =
patients, in which Phe is accumulated due malfunction of 5;'}'.
PAH. Ehud GazitJ Inherit Metab Dis
The mechanism of degeneration appears to be the induction 7016394837488

of apoptotic cell death in various organs and tissues in which

assemblies are being accumulated.




HPA/PKU, DNA diagnostika

Detekce sekvencnich
zmén malého rozsahu:
PCR + sekvencni analyza
exonU a prilehlych
intronovych oblasti
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Detekce rozsahlych Bon 1 2 3

deleci/duplikaci: MLPA

Celkovy pocet pacientli: 758

Pocet pacientl kompletnim genotypem (2 mutace):

751 (99,1%)

Pocet pacientl s jednou mutaci: 7
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77% mutaci je typu missense.

Nejcastéjsi mutace: ¢.1222C>T, p.(Argd08Trp) —42%
mutantnich alel

K. Réblova et al., Clinica Chimica Acta 419 (2013) 1-10




HPA/PKU — functional analysis of mutant protein

PAH mutations can lead to impaired tetramer
assembly

Oligomerization profiles of wild-type and variant
PAH were determined by size-exclusion
chromatography. Arrows mark the elution
volumes of soluble aggregates, tetramers, dimers,
and monomers.

(A) Profiles of variants arising from mutations
located in the regulatory domain (R). I165S showed
increased amounts of dimers.

(B) Profiles of variants arising from mutations
located in the catalytic domain (C). $310Y and
R408W eluted as high-molecular-weight
aggregates without any detectable tetramers.
(C) Profiles of variants arising from mutations
mapping to the dimerization motif of the
oligomerization domain (O). Y417H showed
significant amounts of monomers and increased
amounts of dimers.

S.W. Gersting, The American Journal of Human Genetics 83, 5-17, July 2008
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Kongenitalni adrenalni hyperplazie

(CAH)

* Deficit enzymu 21-
hydroxylazy (21-OH), 95%
CAH

* 21-OH metabolizuje
progesterona l/a-
hydroxyprogesteron na
deoxykortikosteron a 11-
deoxykortisol.

e Deficit 21-OH ma za nasledek

deficit kortisolu
(glukokortikoid) a
aldosteronu
(mineralokortikoid) a
soucasné nadbytek
androgennich hormond.

Rate limiting step
‘ Cholesterol side-chain
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Kongenitalni adrenalni hyperplazie (CAH) http://www.novorozeneckyscreening.cz/

Klasifikace: Onemocnéni zlaz s vnitfni sekreci, porucha steroidogeneze v kure
nadledvin

Dédi¢nost: Autosomalneé recesivni

Incidence: 1:10 000 - 1:15 000 v Evropé (v CR 1 : 12 000)

Etnicka incidence: Eskymaci na Aljasce 1:280, ostrov Reunion 1:2 100

Enzym a lokalizace: 21-hydroxylaza, kiira nadledvin; Gen a lokalizace: CYP21A2,
6p21.3

Informace o onemocnéni

Dusledek a(hypo)funkcéniho enzymu: nedostatek kortizolu a aldosteronu, nadbytek
androgend.

Symptomy: u divek jiz pri narozeni (obojetny genital, virilizace genitalu), pokud neni
onemocneéni léCeno dalsi symptomy se projevi bud'v 2.-4. tydnu zivota - zvraceni,
hypotonie, kfeCe, porucha védomi, umrti v ramci metabolického rozvratu (forma se
solnou poruchou tzv. "salt-wasting”) nebo v 2.-8. roku - predcasna puberta s rlstovou
akceleraci v 3.-8. roce zivota a ztratou findlni dospélé vysky, riziko umrti v akutni
zatézoveé situaci (forma bez solné poruchy, tzv. "simple virilizing®).

Lécba: substituce glukokortikoidy a mineralokortikoidy.

Pribéh onemocnéni s Ié€bou: normalni kvalita Zivota, u divek operace s cilem
normalizace vzhledu a funkce genitalu, fertilita zachovana.

Vysetrovany analyt: 17-hydroxyprogesteron (17-OHP), u CAH je zvysen.



CAH, deficit 21-hydroxylazy (21-OH)

Na zakladé zavaznosti klinickych projevi CAH délen na klasickou a neklasickou
formu.
Klasicka forma CAH dale délena na ,,salt-wasting” (SW) a ,,simple virilizing” (SV).

»Salt-wasting” CAH - zavazné naruseni enzymové aktivity 21-OH (<1% normalu) -
nedostatecna produkce kortisolu i aldosteronu (mineralokortikoid, nedostatek
vede k hyponatremii, hyperkalemii, neprospivani, zachvatim a k smrti
novorozence; pokud neléceno)

e ,Simple virilizing“ CAH - méné zavazné naruseni enzymoveé aktivity 21-OH ve
srovnani s SW-CAH, aldosteron je produkovan v dostateCcném mnozstvi.

SW-CAH i SV-CAH vedou k
akumulaci produktu pred
enzymovym defektem a
zvysené produkci
androgennich hormond.
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CAH, deficit 21-hydroxylazy (21-OH)

Neklasicka forma CAH (NC-CAH) - je zachovana ¢astecnd enzymova aktivita
21-OH (20-50% normalu).

Kortisol a aldosteron jsou produkovany v takovém mnozstvi, ze neni
vyzadovana substitucni terapie pro preziti.
Produkce kortizolu je ale nedostatecna aby odpovidajicim zpisobem potlacila
produkci adrenokortikotropniho hormonu (ACTH), ktery stimuluje preménu

cholesterolu na pregnenolon = nadprodukce adrogennich hormonti.

Pacienti s NC-CAH maji po
narozeni normalni hladinu
17- hydroxyprogesteronu
bez klinickych priznakt CAH.
NC-CAH se muze projevit
predcasnou pubertou,
urychlenym rtstem s
redukci finalni dospélé
vysky,
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CAH, deficit 21-hydroxylazy (21-OH)

Deficit 21-hydroxylazy (21-OH), 90% CAH
zpUusobena mutacemi v genu CYP21A2

CYP21A2 gen a CYP21A1P pseudogen,
lokalizace na chromosomu 6p21.3

CYP21A2 a CYP21A1P: kazdy obsahuje 10
exonU, nukleotidové sekvence jsou v

exonech identické z 98% a v intronech z 96%

Typy mutaci v genu CYP21A2: rekombinace
mezi CYP21A2 genem a CYP21A1P
pseudogenem (95%), nové vzniklé mutace v
genu CYP21A2 (5%)

Silna korelace mezi genotypem a
fenotypem (SW-CAH: p.Q318X,
p.G110VfsX21, chimérni geny, delece,
p.R356W, .......; SV-CAH: p.I1172N a ¢.290-

13A/C>G, .....; NC-CAH: p.P30L, p.V281L, .....)

ICholesterol

21-Hydroxylase Deficiency

N\

Pregnenolone = 17-OH Pregnenolone

l3ﬁ-HSD
17a-0H

Progesterone

3p-HSD

=——>  17-OH Progesterone Androstenedione|

17B-HSD

Deoxycorticosterone Testosterone

111[3-0H

Corticosterone

11-Deoxycortisol

lAIdo synthase

Aldosterone

-<—— centromere
0

telomere ——

70
|

TNXB CYP21A2 C4B RP2 TNXA CYP21A1P C4A
— - - — - -~

 —

RCCX module (short)

R
|, |
RCCX module (long)
1 o 1
1 1




—™ chidke
5 1 2 3 4 5 6 7 8 9 10 Y
CH-1 —|||—| o I_I*Il_l+| —
Pro30Leu Gly110ValfsX21 l Val281Leu GIn318X
v 236,237,239 v v
¢.290-13MC>G lle172Asn I —— Arg356Trp
— " minisaieliite consensus
» chilke sequence
ch2 N O o ey B o WY —
" minisaleliie consensus
—™ chi-ike sequence
ci: —IE— l:-'[[- o B —
» chilke sequence
ci4+ —IN i I s N e I e B | - o B | —
—» minisalelite consensus
—» chilke sequence
cis —E I i S -JL e B | —
» chi-ike sequence
che — NN WR 1T |
—» chi-lke sequence
B s iy S gy B -

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. In CH-4, the CYP21A1P-CYP21A2 junction
site is localised inside intron 2 upstream of ¢.290-13A/C>G. In CH-6, the CYP21A1P-CYP21A2 junction site is localised
between mutations ¢.290-13A/C>G and p.Gly110ValfsX2.



CAH, kazuistika

2003: DNA analyza pro potvrzeni CAH u probandky (7leta divka, v 5 letech nastup
predcasné puberty, stredné virilizovany genital) — forma ,,simple virilizing®, 17-OHP
133 nmol/l (norma: 17-OHP 3-17nmol/l).

Metody analyzy DNA:

1. genové selektivni PCR pro stanoveni
delece genu CYP21A2 a pritomnosti
chimérniho genu CYP21A1P/CYP21A2

2. PCR/RFLP - stanoveni 10 mutaci
pritomnych v genu CYP21A2

chim CYP21P/CYP21 p-Q318X

chim CYP21P/CYP21/bez mutace

2003: prenatalni diagnostika u matky P_O

prObandky, kultivované AMC chim CYP21P/CYP21 p.Q318X
 vysledny genotyp plodu — DVE

PATOGENNI MUTACE ’ $
e stanoveni 17-OHP z plodové vody:

1) chim CYP21P/CYP21 1) chim CYP21P/CYP21
17-OHP 4,81 nmol/l - NORMA 2) bez mutace 2) p.Q318X




CAH, kazuistika

Po narozeni syna bez
klinickych a biochemickych
projevi CAH bylo provedeno
oveéreni genotypu z prenatalni
dg. — stejny vysledek; tj. dve
patogenni mutace

2005: rozsireni DNA
diagnostiky CAH —
sekvenovani celé kodujici
sekvence — detekce bodové

mutace p.P459S na maternalni

alele

(4

chim CYP21P/CYP21 p-Q318X

@

®

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

chim CYP21P/CYP21 p.Q313

® m

1) chim CYP21P/CYP21 1) chim CYP21P/CYP21
2)(p.P459S 2) p.Q318X




CAH, kazuistika

chim CYP21P/CYP21 | p.Q318X/p. P439S

4 @ 2007: dalii rozéiteni DNA

diagnostiky CAH - MLPA —

‘ ‘ detekce duplikace CYP21A2 genu

1) chim CYP21P/CYP21 1) chim CYP21P/CYP21
2) p.P459S 2) p.Q318X
Otec

CYP21

1) Normalni alela —_— bez mutace

CYP21P CyP21

2) Mutantni alela —_— CHIM CYP21P/CYP21

na maternalni alele

Vysledné genotypy v rodiné:

— Matka

1) Normalni alela

2) Mutantni alela

P459S

ﬂ_

1) chim CYP21P/CYP21

_O

1) p.P459S

2) bez mutace

1) chim CYP21P/CYP21
2) p.P459S

2) CYP21+CYP21-p.Q318X

i

1) chim CYP21P/CYP21

2) CYP21+CYP21-p.Q318X




CAH, vysledky analyzy CYP21A2 genu

DNA analyza provedena u 986 pacientl s podezifenim na CAH (SW, SV, NC):
e diagndza potvrzena u 415 probandu (42%), identifikovany 2 mutace
* u 98 pacientu identifikovdna pouze 1 mutace

> 65,4 % bodové mutace

» 29,2 % chimérni CYP21A1P/CYP21A2 geny

> 4,3 % delece CYP21A2 genu

» 2,1 % duplikace CYP21A2 genu s bodovymi mutacemi

genotyp — fenotyp
SW/SW SW
SW/SV a SV/SV SV
SW/NC, SV/NC, NC/NC NC

Korelace mezi stanovenym genotypem a zavaznosti onemocnéni

Del
E3AEDp
Ef
318X

V281L P3OL N72N 126G RI56W
sV S

NC




