normalni
sekvence

heterozygot

CTGGCCAAG

137 138 139
Leu Ala Lys

CTGgCCAAG

137 138 139
Leu Ala Lys
Pro
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pseudogeny: kopie genﬂ které ztratily funkci
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geny kodujici proteiny

1 2 3 4 5 6 7 8 9 30kb
— 77— —— R R R T
ATG GT AG TGA AATAAA
exony (120 bp) introny (3.5 kb) TAG
5 UTR kodujici oblast (1.3 kb) TAR 3" UTR (1 kb)
promotor (450 aa)

nejdelSi gen: dystrofin (2.5 Mb, 89 exonu)
nejvice exonu: titin (363 exonu)

genove rodiny
pocCet genu: méné nez 25 tisic
geny kodujici nekodujici RNA (ncRNA)

pseudogeny



geny (exony + introny) cca. 1/4
exony protein kddujicich genu cca. 1.5%
mezigenova DNA

‘Jjunk DNA"  98.5%

podstata, puvod a funkce ‘junk DNA™ ?
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puvod genu
celogenomové duplikace
duplikace segmentu
tandemoveé duplikace
retropozice
vznik de novo

AlAL

450 m

S

IO

550 m

600 milionu let

horizontalni transfer genu
(takeé transfer z genomu organel)



repetitivni DNA

exony cca. 1.5%
repetitivni DNA cca. 50%

nerepetitivni DNA

ﬂ ﬂ
[ (U (VMR e (i

mobilni (sobecka) DNA






DMD - Duchennova muskularni dystrofie

2.5Mb

Xp21
gen DMD | ~89 exond |

inzeréni mutace

DMD intron 44 DMD exon 44
«— «—
10 20 30 40 50 60
5’aagacttacCTTAAGATACCATTTGTATTTAGCATGTTCCCAATTCTCAGGAATTTGTGT . i .
3'ttctgaatg@AATTSTATGGTAAACATARATCGTACAAGGGTTAAGAGTCCTTAAACACA dupllkace cilové sekvence

K4>L Y W K Y K A H E W N E PRI Q T
u

(:EEAAAA ) CCTTTGTCAQE&Q,,/,///,'
CTTTCTGAGAAACTGTTCAGCTTCTGTTAGCCACTGATTAAATATCTTTATATCAGATGA
GAAAGACTCTTTGACAAGTCGAAGACAATCGGTGAC AAETXATAGAAATATAGTCTACT

K R L F Q E A E T L W Qf NAF )I K I D S S

|

GTAGGTTGCAAAAATTTTCTCCCATGTTGTAGGTTGC TCACTCTGATGGTAGTTTC AATGCCTAGGTTTTCTTCTAGGGTTTTTATGGTTTTAGGTTTAACGTTTAAATCTTTAAT L1
CATCCAACGTTTTTAAAAGAGGGTACAACATCCAACGGACAAGTGAGACTACCATCAAAG TTACGGATCCAAAAGAAGATCCC TACCAAAATCCAAATTGCAAATTTAGARATTA  f—p
Yy T A F I K E W T TP Q RNV R I TTE IGLNEELTAAII:AI‘ITKPKVNLDKI
TTTTGCTGTGCAGAAGCTCTTTAGTTTAATTAGATCCCATTTGTCAATTTTGTCTTTTGT CCATCTTGAATTGATT'1‘TTGTATAAGG'JF;TAAGGAAGGGATCCAGTTTCAGCTTTCTACA
AAAACGACACGTCTTCGAGAAATCAAATTAATCTAGGGTAAACAGTTAAAACAGAAAACA GGTAGAACTTAACTAAAAACATATTCCACATTCCTTCCCTAGGTCAAAGTCGAAAGATGT

K A T C F S K L K I L D W K D I K D K T W R S N I K T Y P L F P DL K L K R C
TGCCATTGCTTTTGGTGTTTTGGACATGAAGTCCTTGCCCACGCCTATGTCCTGAATGGT TATGGCTAGCCAGTTTTCCCAGCACCAT1\TATTAAATAGGGAATCCTTTCCCCATTGCTT
ACGGTAACGAAAACCACAAAACCTGTACTTCAGGAACGGGTGCGGATACAGGACTTACCA ATACCGATCGGTCAAAAGGGTCGTGGTANATAATTTATCCCTTAGGAAAGGGGTAACGAA

A M A K P T XK S M F D K GV G I D Q I T I A L W N E W C W K N F L S D G W Q K

GCGGCATTAT

e —————————————
GTTTTTCTCAGGTTTGTCAAAGATCAGATAGTTGTAGATATGCGGCAAAAAAAAAAAAAA
CAAAAAGAGTCCAAACAGTTTCTAGTCTATCAACATCTATACGCCGTTTTTTTTTTTTTT
N K B p K D F I L YN Y I H P F F F F F

AATATCTTTATATCATAATGAAAACGCCGCCA
TTTTTTTTTTTTTTTTTTTTTTTTTTYT TTATAGAAATATAGTATTACTTITTGCGGCGGT
F F F F F F F F F|F I K I D Y H F R R W

TTTCTCAACAGATCTGTCAAATCGCctgcaggtaaaagcatatggatcaagaaaaataga 3°
AAAGAGTTGTCTAGACAGTTTAGCGgacgtccattttcgtatacctagttctttttatct 5°
K E VvV s R D F R

DMD exon 44 DMD intron 43







vliv transpozonu na genom

, C

delece 777

, F

inverze

fluidita/plasticita genomu



http://humanparalogy.gs.washington.edu/build36/view/blowups/starburst.S5000.P0.95/chr16_5kb_95perc.pdf

segmentalni duplikace v lidském genomu

cca. 5% genomu, podobnost kopii >90%

intra- i inter-chromozomalni

nejCasteji pericentromericky, subtelomericky

substrat pro rekombinace (genomové choroby)
RhD lokus, barvoslepost, mikrodeleCni syndromy
CYP450, CYP2D6 odpoved na leky (farmakogenetika)



fag A Clovek







Clovék




Southernova metoda

restrikéni $tépeni DNA (pondéli/atery)

S <

gelova elektroforéza (utery/stfeda) blotting na membranu (stfeda/Ctvrtek)

* x % *

hybridizace se sondou (Ctvrtek/patek) autoradiografie (patek/pondéli, nebo déle)



Southern
1975

Northern
Western



l denaturace DNA

l hybridizace primera (annealing)
(maji délku kolem 20 bazi)

|I||||I|I|I|||IIIIII|I|I||||||||||||||||||||||I|I|HA_|_|
IW[IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

l syntéza nove DNA _
termostabilni polymerazou Mullis

IIIIIIIIIIIIIIIIIIIIII|I|||||l|||”|”””|||”|”|||||||I
L e bl

!

TR T
T T T AT

po probéhnuti jednoho cyklu se
jedna molekula DNA zmnozi na dvé

PCR
| Polymerase
Chain
| Reaction

A /j/

po probéhnuti dvou cyklld se
jedna molekula DNA zmnozi na Ctyfi

po probéhnuti n cykll se jedna
molekula DNA zmnozi na 2" molekul







