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FIGURE

Electron 5 m the phage heac
: The phage ghost. Bottom right and top center: The two end

the DNA molecule. [From A. K. Kleinschmidt, D. Lang, D. Jacherts, and R. K. Zahn,

Biochim. Biophys. Acia 61, 857 { 2).]
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Genome of RNA-bacteriophage Qp
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Priklady genomovych projektu

Organismus Species Velikost genomu Pocet genti
(miliony bp)
PROKARYOTA
Actinobakterie Mpycobacterium tuberculosis 4,4 4397
Chlamydie Chlamydia pneumoniae 1,1 1000
Cyanobakterie Synechocystis species 3,6 3215
Gram-positivni bakterie  Bacillus subtilis 4,2 4221
Mpycoplasma genitalium 0,5 R{IX]
Kyslik redukujici bakterie Agquifex aeolicus 1,5 1572
Proteobakterie Escherichia coli 4,6 4397
Haemophilus influenzae 1,8 1791
Helicobacter pylori 1,7 1609
Rickettsia prowazekii 1,1 834
Radioresistentni bakterie Deinococcus radiodurans RW) R
Spirochety Borrelia burgdorferi 0,9 1279
Treptonema pallidum 1,1 1082
Archea methanococcus jannaschii 1,6 1813
EUKARYOTA Pocet chromosomii
Kvasinka Saccharomyces cerevisiae 16 12 6548
Hlistice Caenorhabditis elegans 6 97 19000
Hmyz Drosophila melanogaster 6 137 13500
Rostlina Arabidopsis thaliana 5 116 25545
Ryba Fugu rubripes 22 400 25000

Clovék Homo sapiens 23 3000 30000
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HERYV

Human Endogenous Retroviruses (Example of HERV H)

rv_B888219 on ch 21 famnily HERVH
3430 kh

HERWH conzensus

Color coding: Internal Internal nsed for classification LTE LTE used for classification Sther HEEWV Other exo



HERYV

Human Endogenous Retroviruses (Example of HERV L)

rv_B8688099 on ch 21 family ERVL-B2
3422 kh 3422.5 kb

3421.3 kh 3423 kb I423.9 kb

Hininininilinin

ERYL-BZ cohzenzus

Color coding: Internal Internal nsed for classification LTR LTR used for classificadon Sther HEREW Other exo

rv_ 888219 on ch 21 family HERVH
3430 kh 3433 kh
| 1 1

||| | | H | | | | | |HERVH CONSENSUS
"

Color coding: Internal Intemal used for classificaton LTR LTR used for classification Cther HERY Other exo



HERYV

Human Endogenous Retroviruses (Example of HERV 16)

rv_881974 on ch 12 famnily HERV16
_ 200 kh — 210 kh

Ll il L 1 I |

HERV1G consensus

Color coding: Internal Internal nsed for classificanon LTE LTR used for classificaton Other HERY Other exo

rv_ 888219 on ch 21 family HERVH rv_B88699 on ch 21 family ERVL-B2
343? kb 3439 kh 3421.5 kh 3422 kb 3422.5 kb 3423 kb 3423.5 kb
L L L L 1 1 1 1 1 1 1 1 L 1 L L L L L L L L 1 L 1 1 1 1

00 g4 0 mlElsislslnlEls

||| | | H | | | | | |HERVH CONSENSUS ERVL-BZ conzensus
"

Color coding: Internal Intemal used for classificadon LTR LTR used for classification Other HERV Other exo Color coding: Intemal Intemal used for classification LTR LTR used for classification Other HERY Crher exo



HERVK (HML?2)
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BIOINFORMATIC LINKS

AT THE INSTITUTE OF MOLECULAR GENETICS AS CR IN PRAGUE

DATABASES

Sequences [43]
DA, [3]
Frotein [4]
RrA [5]
Huran Genome [13]
Eucaryotic Genomes [7]
Bacterial Genomes [B]
Fepeated sequences [4]

Gene Expression [11]
Microarray Data [7]
SAGE Data [2]

Structure [13]
FPOE Classify [5]
30 Maodelling [1]

Comparative Genomics [17]
Metabolic Pathways [7]
Regulatory Pathways [3]
Taxonarmy [4]

Interactions [3]
Frotein-protein [1]

PROGRAMS

Alignment & DB search [16]
Fairwise Alignment [5]
Multiple Alignment [10]

DNA Sequence Analysis [13]
Gene prediction [4]
Fepeated sequences [4]

Protein Analysis [15]
Folding [1]
structure Prediction [7]
structure alignment [1]

Phylogenetic Analysis [9]
Distance Methods [1]
Farsimony Methods [0]
hlaximum Likelihood hMethods [4]
Tree Inference, Tree Distance [3]
Bootstrap, Other Tests [0]
RFLF, RAPD Data Analysis [1]

Visualisation [9]
holecular Structures [2]
Alignment [4]

OTHER LINKS

Courses [10]
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Link Pages [25]
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Lidsky genom v Cislech

Doposud bylo precteno 3,1647 miliardy nukleotidi.

Prumérny gen je 3 tisice nukleotidu dlouhy, nejdelsi gen
(dystrophin) je 2,4 milionu nukleotidu dlouhy.

Celkovy pocet genu je odhadovan na 30 000 az 35 000.

Pouze méné nez 2% genomu koduje néjaky protein.

Funkce vice nez 50% identifikovanych gent je zatim neznama.
DNA je z vice nez 99,9% totozna u vsech lidi.

Repetitivni elementy které nekoduji nic ("junk DNA") tvori
vice nez 50% lidskeého genomu.



Aplikace molekularni genetiky

1. Transgenni organizmy
Mikroorganizmy produkujici duleZité proteiny (enzymy, hormony..)
VySsi organizmy produkujici dulezité proteiny (napr. v mléce)
ZlepsSené organizmy (pro zemédélstvi, bioremediace)
2. Diagnostika (prenatalni, infekce...)
3. Kriminalistika, soudnictvi (identifikace osob na zakladé DNA)
4. Genova terapie
Somatické bunky
Zarodec¢né bunky
»Positivni® genoveé inZenyrstvi

5. Proteinové inZenyrstvi



Lidsky genom — etické aspekty

« Divérnost dat

» Patentovani genii

* Genova terapie (somatické bunky vs. zarode¢né bunky)
* ,Pozitivni* genové inZenyrstvi

Lidské bunky — etické aspekty
« Klonovani
* Embryonalni kmenové bunky



On the origin of life on Earth

Vaclav Paces
Institute of Molecular Genetics

Academy of Sciences



About Origin of Life on Earth

Vaclav Paces
Institute of Molecular Genetics

Academy of Sciences of the Czech Republic



Completed Genome Projects

Category Species Genome size (Mb) Genes
PROKARYOTES
Actinobacteria Mpycobacterium tuberculosis 4,4 4397
Chlamydia Chlamydia pneumoniae 1,1 1000
Cyanobacteria Synechocystis species 3,6 3215
Gram-positive bacteria Bacillus subtilis 4,2 4221
Mpycoplasma genitalium 0,5 R{IX]
Oxygen-reducing bacteria Agquifex aeolicus 1,5 1572
Proteobacteria Escherichia coli 4,6 4397
Haemophilus influenzae 1,8 1791
Helicobacter pylori 1,7 1609
Rickettsia prowazekii 1,1 834
Radioresistent bacteria Deinococcus radiodurans RW) R
Spirochete Borrelia burgdorferi 0,9 1279
Treptonema pallidum 1,1 1082
Archea methanococcus jannaschii 1,6 1813
EUKARYOTES Chromosomes
Fungi Saccharomyces cerevisiae 16 12 6548
Nematode Caenorhabditis elegans 6 97 19000
Insect Drosophila melanogaster 6 137 13500
Plants Arabidopsis thaliana 5 116 25545
Fish Fugu rubripes 22 400 25000

Human Homo sapiens 23 3000 30000
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Sylabus

Co je zivot: klinicka smrt, spory, krystaly, viry

reprodukce
metabolismus
zména — evoluce

sniZovani entropie (samoorganizace, vis vitalis, uzavieny x
oteviren systém)

Dva nazory:

vira ve stvoreni

soulad s prirodnimi zakony na Zemi (bylo nebo nebylo dost
Casu? - panspermie)

Centralni dogma mol. biol.: slepice nebo vejce? Dualita

Obrazky: DNA v realu
Cech a Altman (tRNA, rRNA)
Spiegelman a Qf
Genomové projekty — Mycoplasma, ¢lovek

Monod: La chance et l1a neccessitae, frozen accident, statisticka
termodynamika, jsme mozZna jedini ve Vesmiru
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