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Mendelovy experiment
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Seed form Seed color Pod form Pod color Flower position  Sead coat color Stem length
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Round (R) Yeliow (Y) Inflated (V) Green (G) Axial (F) Gray or
along stem gray-brown (A)
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Wrinkled (r) Green (y) Restricted (v) Yellow (g) Terminal (f) White (a)
on top
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Mendelovy experimenty
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Sl edov8§n?2 sc¢

Gamet
Homologou
chromosomes l
T l
i Replication TT & Seqgregates allelas
in interphase into gametes l
T
Heterozygot

f
>ﬂmatas combing LI

I I Offspring (F4)
T T
Parent 2 -

Homozygot l IT
TT, TgcK N} OKeé 20l @eaz21s
-Genotypcd LISOAFTAOLt &1t RO |t Sf

Fenotypg popisuje projev alel navenek
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Punnetova tabulka

Tall Tt Female parent
Short
F |
T f Female gametes (1:1)
T TT Tt
__'__,.!"
Mala parant = Tf ) Pheanotypic ratio 3:1
T,
i Tt It
Male
gameatas
(1:1)

Genotypy 1 1:2:1
Fenotypy 1T 3:1



Typy dBRdi | nost

-Pravidla vysvRtluj2c2 zpTsob pSenosu Vv

-Pom8haj?2 wurlit pravdbDpodobnost , s j ak
zdRNDd?2 wurlitou vlIastnost

- Autosomy vs. gonosomy
-Domi nant n?2 VS . recesi vn?

Nemoci odvozen® z Mendel ovl]ch

e &

Aut osom8l nND domi nanthA®t osom8Il nh re

- achondroplazie -cysticks8 fibr-z
-famili 8l n2 hyperchol esGacherbva nemec

- porfyria variegata - maple sirup urine disease

- Huntingtonova nemoc - fenylketonurie

-l aktosov8 intolerance -srpkovit§ anemi
- polydaktylie - Tay-Sachsova nemoc
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Aut osom8l nlD) domi nan

-ObND pohlav?2 postigena stejnhD | asto
-M&l i d2tnN znak, alespoR jeden rodil mu
-Nachg8z2 se v kagd® generaci

-PSenos se zastav2, pokud v novRhR vznikl

Aa Affacted heterozygous parent (Aa)

it
i

P
A a8 Gametes (1:1)

Aa a3
affectad unaffectad

g |heterozygote| homozygote

-
Uniaffacted a3
parent {aa) ——
a Aa a4d
Gametos affacted unafiectad

hetarozygote| homozygote




Aut osom8l nlD) domi nan

Segregal nad 1pdb mDr

Odchylky -l istPD n&8hodnl efekt
-rodinu zalog? postigenz | id®
-smrt2 pSed dosagen2m reproduk]
-pozdn? n8§stup nemoc.i (neprojev

NDkdy se fenotyp neprojevz u | §:

Penetrace j e ne¥pl n§

Ppl n8 penetrace = nutno prok8zat ge
Kvantifikace epidemiologickTI mi

Fenotyp nRkterlTch nemoc?2 je kombinace
osteogene3|5|mperfekta| kSehk® kosti, voln® kIl ou
mNDkk® zuby, odr ® bnDI|I mo)

Het erozygoti nevykaauj aexpgasivitage

g “ \: 1>\ .‘.-

N | .
fu-.m.-‘..z VTl
- e Oy i




Aut osomSl nlD reces.i

-ObND pohlav?2 postigena stejnhD | asto
-Ovli i vniDn?2 jedinci = homozygotnhD recesi
-Heterozygotn?2 genotyp = pSenageli, rod
-APSeskakujefi generace

SRat ky mezi pokrevnh S22 uz nts
vy g pfavdipodobnost AR nemoci carriars c G

Offspring
Unaffected
noncarrier
(25% chance)
Carriar
(50% chance)

Affected
(25% chance)

Genotypic ratio 1:2:1
Phenotypic ratio 3:1
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Dominance vs. recesivita

-Mendel zalogi |l temdtyvwu koncepci n a
-V dnegn?2 dobnD I ze wurlit 1 z hlediska
alela dominantn? | recesivn?

-Vrozen® vady ihnetaboesilbiwueBRlkyy pSenagele tv
enzymuidostate|l n® k zachovg8§n2 funkce

-Recesi vn? = (nZap $.8thadofstl aitke@ 88 tvorba enzyr
Tyr - fenylketonurie)

-Domi nant niD dnRdIP& knaenngo chiaph$k ctevor ba abnor nm
proteinu i Huntingtonova choroba)

-Recesivn2 choriabel w8gmaABjt % a héterozyggio p u |
j sou zdrav?

-Domi nantn2iehprebyg v | ashPedi8Brec gneados
do reprodukl n2ho vDku
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Osteogenesis imperfekta, typ |

-Aut osom8Il nnND dominantn2, 1 10
-Porucha pojivovlich tk§gn?2
-l omi v® kosti a modr ® zbaryv !
-kr 8t k8 postava, kSehk8&8 kTge, sval ov
podlitin, krv8cen?, ztr8ta sluchu,
-Fenotyp produkov8§n mutacemi v genu COL]1
(chrr7’C sn2gen® mnogstv2 kolagenu |
-Studiez2004 -pacienti s COL1A1 mut acemi = | e
s COL1A2
-nebyl a nal ezena korel ace mezi r

. . ™
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Recesivn?2 fo
defektem genu CRTAP
nebo LEPRE]1
proteiny nap
hydroxylaci kolagenu)




Osteogenesis imperfekta, typ |
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Fami |l I 8r n? hyperaoh ol

receptor disorder)

-Aut osom8I nD domi nan
-Fenotyp d&8n zvigeno
xant homy na ¢gl achs§gc
vRDnlitlch tepen, obf

- Mutace LDL receptoru (chr. 19;
heterozygoti 1 : 500)

-Mut ace vazebn® dom®ny
apolipoproteinu B-100 pro LDL
receptory (chr. 2) - Typ B

- Hodnoty LDL > 7,8 mmol/l

Blockage in right
coronary artery




Fami |l i 8rn2 hyper

(LDL receptor disorder)

- Del ece exonT ¥ LDLR g | Chomicron
2029 T > C tranzice (exon 14) C Cys za VC} 0o o

Arg
VLDL IDL LDL HDL

LDL LDL Receptor

Ligand Binding Domain

1985 - nalezen RFLP genu pro LDL
receptor (cca 30 % osob heterozygoti)
il asn8 diagn- za

. M-Linked Glycans

w=ihoe orlinked Glycans

T s, Transmembrane
GESReRRees  Region
== Cytoplasmic
Domain

LDL-banding site LDL  ciathrin and other
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Huntingtonova nemoc
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Huntingtonova nemoc

HDAC) ‘ | “_.;/’j‘.';;
oN3® CoREST

s NESE =~ BONF
Wild type : Mutant

BDNF i brain-derived neutrophic factor

HDACXHDAC

-

SINSACOREST
X

NRSE— BONF"

REST 1 repressor element 1 silencing transcription factor

HAP1 1 huntingtin-associated protein 1

Wt-htti odd NI 2 REST
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C transkripce BDNF
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D e L} Huntingtonova
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Porfyria variegata

-Aut osoms§|

NN domi

- Mutace v genu pro protoporfyrinogen
oxidasu (PPOX) (chr.1; EC1.334)isynt ®z

hemu

Kl inickl
kogn?2

-Akut n?2

abdomin§8l

hypertenze; sval ov §

-Zvi gen® hl adiny

obraz:
S y iinpypepigymentace,

n2

hypertrichosa

b tathgkardie,

~

par al |l z a

koproporfyrinu ve stolici (celou dobu)

-P S

akut n2 c h -azngicnhovlag veucl h

kyselina (ALA) + porfobilinogen (PBG)

V. mol i

- Missense mutace,
nonsense mutace

(fluor

protopo

nNant n?2

zvigens

zBlcahsstad yi nduk6v §n

Z 8§8cC |
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http://img.medscape.com/pi/emed/ckb/dermatology/1048885-1094517-1113.jpg

Cysti ck§(Mukowscioasa)

Aut osom8l nlD recesivn?
Mut ace v genu regul 8§toru transmembr §no

(CFTR) (chr. 7) @

Tvorba cyst a fibr
Normal angle
1 : 2 500 v USA, po omi

Frekvence z8vis2 | g

Distorted angle
of nail

Clubbed fingers

FADAM

Mucus blocks
pancreatic ducts

=
Cystic fibrosis is a 3
hereditary disorder Mucus blocks
characterizeg b)t( lung air sacs (alveoli)
congestion and infection in the lungs Pancreatic
and malabsorption of ' d:?: o

nutrients by the pancreas

FADAM.




Cysti ck§(Mukowscidasa)

-Pot2dge s ,dTllcasgtn® imivorlhae k -
hl enu v plic2ch, sn2zger

(hypoxie)

-Pankreati ck§8 iitrwou fbiac izee
vistvy hlenu br8§n2z wvstU
do st & eankreatitidaC malabsorbce,

malnutriceT p 81 en2 §g8hy, z8cry

-Po gk ozeni?nesacthcorpnost ¢l
kyselin se vyl uC baatmdoc
cirhosa

-Nepl odnost u 97 % mugT

Screeningi pot n2 test, z d-r3Gmnmol/ljpau CA>6emniol|

~

L ®| btar:8vic2 pot2ge enzymovlimi supl ement
antibiotika, transplantace plic



Cysti ck§(Mukowscioasa)

-CFTR je chlofipdd%l 2kae8&ha tvorbhR potu,
-2ATP-hydrol yzuj 2c2 dom®ny

-CFTR kontroluje regul aci ijnie@zih@mot j aks p
-Pacient i s CF maj 2z R }
-Nej!asterjg2 mu t Tadelece ( ¢ c a c0/'0 é‘\carmhydra'e
3 nukIl €ozttird§Tt a Phe

CFTR Sequence:

ﬁﬁ%ﬁﬁﬁﬁ

i ?ﬂﬁﬂﬁﬁﬁﬁ

Mucleotidle ATC AT[C TT|T GGT GTT ,““,‘:‘"‘ Pore\g % A
Amino Acid |Ie Gly ulal : )"
[ #) "
506 510 /I°I\ f' ’ é
Deleted in AF508 Nucleotide = L /
binding S (f/ Site of common ‘\
AF508 CFTR Sequence: domain OREERE phenylalanine  n,cieotide
. ©.© deletion binding
Nucleotide ATC ATT GGT GTT 0/ :
Chloride 7 ¢ © domain
Amino Acid e lle Gly Val < )
| NBD1 k|
506 Phosphate — -
OSH - . ™ RegulatofBD2
Cytoplasm J domain
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Nemoc Javorov®ho sir
urine disease

Normal

-Aut osom8Il nh
-Cel osvDiDtovD
(1 : 176 Me
v Pensyl vsgni

e

el ﬁ el 8 ﬁ
= sd
\ /

7 scxa
N0
'

E ay Growth Energy Growth

-ZpTsobena mutac2 ag 4 genT
-Komponenty dehydrogenasov®ho

komplexu BCAA (BCKD; 1.2.4.4) L®| ba:
i E1, E2, E3 podjednotky upr avens

-Ment 8l n?2 reftvazidalc®, probl ®my se
z8pach moli po javorov®m Ef ez NE




Nemoc Javorov=®ho s T
urine disease

-5 klinicklch subtyps,, o SN o SO . SOl O
-Klasi ck § t 1) g K § MSUD CCNJ/ Leucine Isoleucine g Valine
- aktivita BCKD < 2%
-symptomydo4-7 tT dnT pc GI\, 91\““ G}\’w
narozZenuphDl ost, s : o'z
hmotnosti, encefalopatie Cl_',c»c-* - 6-CO0H i e oo Z::cx-bwow

- mutace v genu El-alfa
podjednotky BCKD - BCKDHA,
chr. 19

r~-ketoisocaproic acid a-keto-f-methylvaleric acld  a-ketoisovaleric acid

- Jedna z forem Thiamin (B1) 1 Mitochondrial
. BCKD Complex
responzi vn?

-Nezn8m§ ve SitpSoeddoobmol S 2
z8pach jako pZSkaVI:E;CQ A Fenugfiéek) ou ?

CHy/
Isovaleryl-CoA a-methylbutyryl-CoA Isobutyryl-CoA

NE,
o%



http://cs.wikipedia.org/wiki/Soubor:Fenugrec.jpg

Fenylketonurie (PKU)

Autosom8I nhD, régces8yn210 000 jedincT v

Deficience fenylalanin hydroxylasy (PAH; 1.14.16.1), chr. 12

Ment 81 n2 (IQ20d0),camcéa@en8 pigmentvhasTkTegk:
hyperaktivita, my g2 z 8pach pfoemnylag anetl &t
Hyperfenylalaninemie >120 umol/I
— MH5"
\\\ / CHo—CH—CO0™
phenylalanine

Phenylalanine O, + tetrahydrobioptenn
Hydroxylase H,0+ dikydrobiopterin
MH5"

|
HiC CHo—CH—COO™
trrosine




Fenylketonurie (PKU)

-Pops8no min. 50 mut ac?

, v Maongensea s ubsti
missense, splicing

-L ®1 bupravenou stravou

LOW PROTEIN
| COOKERY

-Subtyp z8visll na tetrahydig
or 8l nz d8vky sniguj?2 krevn

- Screening i Gutrieho test

r———



ST Kkovit § anemi e S

Sickling disorders)

-Aut osom8l nhD, recAft b iska T sHoS alely

-Org8nov® poepmppkmairmoethemoglobinu a tuhost
erytrocytT, anemie, hemollza

-PS2 | g 8mBbna AA v b gl o(ohr.n1)-wWa ma
pozici G6GluGHES©HDO 2 n§boje m®nN
-HbSimeng2 rozCuwmbagels€© srpkovit]

1-aN1lJ] 20A0Gé 9
Homo), 2-0 S NI 2 G A
0dzz, VB Nt t yN
"I L2RYNY1&@ O0Yy2NXN2EAL O




Sr Kkovit § anemi e S

Sickling disorders)

-Homozygot-mal § tvarov§ pGSuzpgaébikapst §r s
krveC or g8nov® infarkty (zS2dka dosagen?

- Heterozygoti bez sympt omT, vI )i, mksae lre2kdkniz p/( O
v Africe = buRKYy napaden® pTvodcem mal
el i mi nuj 2

o C AR

- ‘ }

% Vo M l ’ ‘ 4 Elektroforesa Hb:

& 2 e ' ' o= 1,4-nor m8| n?2
& oINS D b' HbA — . . 2-srpkovit§ an
@ | e HbF 3-jeden nor m§|

0 I 'y AN -

Son % [ 2ol = Alsks jeden abnbor ms§l
Homozygot, hypoxie gen, neanemi |t

Zyg ypOoxI HbA, —
Terapiei n8r ust HDbF (hydroxyurea ervthrooow



Tay-Sachsova choroba

rebeengnpopuillazbe, AgQkenak) g¢gi

Aut osom8I| nih,
( nosiill: 30
Ret ardace,

parallza| edé&heidce,

| If eaptldt 4 n

Mutace alfa podjednotky hexosaminidasy A (HEXA; 3.2.1.52), chr. 15
U Agkenat4bpnsedcg v exonu 11 genu HEXA
ObecnD: substituce jedn® bg8ze,

Lysosom8I| n?

enzym degrygaduj 2 c?

del ece,
gangl i os|



