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,1he more you study, the more you learn. The
more you learn the more you know. The more
you know the more you forget. The more you

forget the less you know.

So ... why study?*



,Vidime viac a dalej ako nasi predchodcovia; nie preto, Ze mame
lepsi zrak, alebo ze sme vyssi, ale preto, Ze stojime na pleciach
ich vysokych postav*® (Bernard of Chartres, 12. st.)

https://fns.uniba.sk/klasicke_experimenty/



Molekularny zaklad dedicnosti:
Rozumieme mu?
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Interpretacia kodovanej instrukcie a kontext
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Interpretacia kodovanej instrukcie a kontext
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Interpretacia kodovanej instrukcie a kontext
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Interpretacia kodovanej instrukcie a kontext




Interpretacia genetickej informacie je zavisla od kontextu

A

Tkaniva/bunkové kolonie
Bunky
Bunkové struktury
Génova expresia
DNA-proteinové interakcie

KONTEXT
1 Xd1NOM

DNA



Vztah genotypu a fenotypu: Pripad alkaptonurie

Fenylalanin
l <—><— Fenylalanin hydroxylaza

Tyrozin

|

p-Hydroxyfenyl pyruvat

|

A. Garrod

HOmogentiSét (1857-1936)
l, <—><— Homogentisat oxidaza

Maleylacetoacetat



Dvorenie (courtship) Drosophila melanogaster
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Dvorenie (courtship) Drosophila melanogaster




Fruitless (FRU): Kontrolor pohlavnej identity nervového
systemu Drosophila melanogaster

fruitless samcekovia su bisexualni, v spolocnosti
samcekov tvoria ,retiazky“ (courtship chains)




Expresia FruM u samiciek indukuje dvorenie inej samicky

Demir, E., and Dickson, B.J. (2005) Cell 121, 785-794



Genetické zaklady agresie

Fencing

Boxing Defensive wing threat of the loser

Chen, S. et al. (2002) Proc. Natl. Acad. Sci. USA 99, 5664-5668



Pohlavne-specifické prejavy agresie u D. melanogaster
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Samcie bojové techniky: Boxing, Tussling
Samicie bojové techniky: Head-butting

,Learning and memory are associated with aggression especially in males,
where they play a role in the establishment of social hierarchy*

Nilsen, S. P. et al. (2004). Proc. Natl. Acad. Sci. USA 101, 12342-12347
Yurkovic, A. et al. (2006). Proc. Natl. Acad. Sci. USA 103, 17519-17524
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Expresia FruM v mozgoch samiciek meni jej aktivity v
dvoreni aj v sposoboch agresivneho spravania

Vrontou, E. et al. (2006) Nature Neuroscience 9, 1469-1471



Zdalo by sa, ze plati ,garrodovskeé”,
jeden gen —jeden znak, ale...



Geneticke zaklady agresie u drozofil

Selekcia hyperagresivnych linii:

Analyza rozdielov v génovej expresii u vyselektovanych linii v
porovnani so standardnou liniou:

42 génov s rO0znou urovnou aktivity v agresivnych liniach
(kontrakcia svalstva, energeticky metabolizmus, tvorba
kutikuly)

Dierick, H.A., and Greenspan, R.J. (2006). Nature Genetics 38: 1023-1031.



O mnohych, zdanlivo znamych procesoch stale vieme
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http://www.youtube.com/watch?v=4PXC_mctsgY



New loci associated with kidney function and chronic
kidney disease

43 genov zucastnenych v nefrogeneze,
angiogenéze, transporte soli a dalsich
metabolickych funkciach obliCiek

nature |

genetlcs



Zdalo by sa, ze plati ,garrodovskeé”,
jeden gen —jeden znak, ale...

Na konkrétnych fenotypovych
prejavoch zvycajne participuje velka
skupina genov



Kolko génov sa podielalo na vzniku

ngenov: 1/4n



Aky je geneticky zaklad vzniku r6znych zivych foriem?
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Populacie r6znych druhov zivych organizmov vykazuju
rozny stupen genetickej variability

Sci. Amer.. itn 2009



Ako je mozné vystopovat evoluéného predka macky domacej?

Sci. Amer.. itn 2009



Tak podobni a zaroven...

Santino

(Furuwik ZOO)

tak szdlelnl

- Osvald. M. (2009). Spontaneous planning for
future stone throwing by a male chimpanzee
Curr. Biol. 19: R190

Sci. Amer. Maj 2009



Ktoré genetické rozdiely z l'udi robia ludi, zo
Simpanzov Simpanzov a z primatov primatov?
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d

i genomu, ktoré su po

Ako identifikovat ¢ast

pozitivnou selekciou?

TGAAATGGAGGAGAAATTAC
AGCAATTTATCAACTGAAAT

ACACATGTC

pBlaAcTTTCTA

GTATTTAGA
GATTTTCCTCAAATTTCA

- Changes in chimp sequence relative to that of the chicken

0odggq

TGAAATGGAGGAGAAATTAC
AGCAATTTATCAACTGAAAT
TATAGGTGTAGACACATGTC
AGCAGTAGAAACAGTTTCTA

TCAAAATTAAAGTATTTAGA
GATTTTCCTCAAATTTCA




Priklady génov pod pozitivhou selekciou

HAR1 mozog,
pravdepodobny efekt na
velkost mozgu

FOXP2, transkripcny faktor,
schopnost reci

AMY1, travenie skrobu

ASPM, kontrola velkosti
mozgu

LCT, travenie laktozy

HAR2, vyvin zapéstia a
palca




Cenovo pristupné techniky stanovenia
kompletnych sekvencii genomov umoznuju
uskutocnovanie novych typov genetickych studii

Genomika

www.amazon.de
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Identification of a large set of rare complete human
knockouts

i Of the genotyped Icelanders,
7.7 % are homozygotes or compound heterozygotes for loss-of-

function mutations



Paradox ,99 percent”

3 miliardy parov baz: 30 milidnov rozdielov, vacsinou
v nekodujucich oblastiach

Clovek versus mys: 99% génov mysi ma analég v
fludskom genome

ZAVER: Evollcia ¢loveka bola sprevadzana skér v
zmene regulacie aktivity existujucich genov ako v
iInvencii novych genov
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Dalsie vyzvy (nielen) pre genetiku

* Ako je mozné dosiahnut biologicku komplexitu s
limitovanym poctom génov?

Do akej miery je mozné prediZit ludsky Zivot?

Aky je geneticky zaklad ontogenézy/vyvinu?



Geneticky zaklad ontogenézy

Pelodiscus sinensis Gallus gallus

Nagashima et al. (2009) Science 325: 193-196
Rieppel (2009) Science 325: 154-155




DalSie vyzvy (nielen) pre genetiku

* Ako je mozné dosiahnut biologicku komplexitu s
limitovanym poctom génov?

Do akej miery je mozné predizit ludsky Zivot?

« AKky je geneticky zaklad ontogenézy/vyvinu?

. Co kontroluje regeneraciu organov?

. Co kontroluje diferenciaciu buniek?

« Ktoré genetické zmeny vedu k onkogenéze?

« AKky je geneticky zaklad vedomia?

* Ako je mozné interpretovat obrovské mnozstvo dat
sucasnej biologie?

Biologia+

+chémia+matematika+informatika




3 otazky na zaver...



1. Prinesie automatizacia vedy viac kreativheho
myslenia”?

The Automation of Science

Ross D. King,l* Jem Rowland,? Stephen G. Oliver,? Michael Young,3 Wayne Aubrey,1
Emma Byrne,* Maria Liakata," Magdalena Markham,! Pinar Pir,? Larisa N. Soldatova,*
Andrew Sparkes,” Kenneth E. Whelan,* Amanda Clare®

The basis of science is the hypothetico-deductive method and the recording of experiments in
sufficient detail to enable reproducibility. We report the development of Robot Scientist “Adam,”
which advances the automation of both. Adam has autonomously generated functional genomics
hypotheses about the yeast Saccharomyces cerevisiae and experimentally tested these hypotheses
by using laboratory automation. We have confirmed Adam’s conclusions through manual
experiments. To describe Adam’s research, we have developed an ontology and logical language.

Science 324, 85 (2009)

http://www.the-scientist.com/cultureFriday/2009/04/03/



2. Nastane biologizacia spoloCenskych vied?

When Your Gain Is My Pain and Your Pain Is My

Gain: Neural Correlates of Envy and Schadenfreude
Hidehiko Takahashi, et al.

Science 323, 937 (2009);



3. M6ze byt Citanie vedeckej literatury zabavou?

LHR (/ack of humor ratio) Table IV. Unrepresentative selection of
: - - : journals, in different categories, cited for
Journal of Biological Chemistry: wit and humor’, 1992-1995
0:31596
Witkowski, J.A. (1996). TiBS Category Journal Citations
21: 156-160. Scientific  Proc. Natl Acad. Sci. 0
USA
. . Science 0
Effects of sexual activity on Cell 0
: Trends Biochem. Sci. 1
beard growth in man. Nature -
Nature 226: 869-870 (1970) Psychology  Psychol. Rep. 8
Dentistry Br. Dent, J. 13
Nursing Nurs. Std 45
Medicine J. Am. Med. Assoc. 2
New Engl. J. Med. 3
Can. Med. Assoc. J. 6
Lancet 10
Br. Med. J. 21




,1he more you study, the more you learn. The
more you learn the more you know. The more
you know the more you forget. The more you

forget the less you know.

So ... why study?”

Genetika, tak ako ostatne biologicke vednée
discipliny, poskytuje atraktivhe vyzvy a otazky,
ktorych zodpovedanie prinesie akterom
vyskumu nielen nove poznatky, ale aj
Intelektualne potesenie.



