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Geneticky modifikovany organizmus (GMO) je
organizmus, jehoz geneticky material byl zménén
metodikami genetického inZenyrstvi.

Transgenni organismus je takovy GMO, ktery ma
vloZzenu DNA, pochazejici z jiného druhu.



Tabulka 1. Dilezité milniky transgennich technologii

Rok
1974
1980
1981
1982
1985
1987

1989
1991

1997
1998
2003

2005
2006

Udalost
Tvorba transgenni mysi injikaci virove DNA do blastocysty
Tvorba transgenni mysi injikaci DNA do pronukleu zygoty
Ustaveni embryonélnich kmenovych bunék mysi
Transgenni mys, exprese lidského riistového hormonu
Transgenni kralici, ovce a prase injikaci do pronukleu

Homologni rekombinace u embryonalnich kmenovych
bunék

Gene targeting u mysi

Transgenni skot, transgenni ovce

Narozeni ovce Dolly
Transgenni skot pomoci pienosu jader

Transgenni skot se zménénym sloZzenim ml¢ka
Inaktivace genu u prasete

Transgenni skot rezistentni k bakteridlni infekci (mastitis)

Komer¢ni vyuziti rekombinantniho antithrombinu I11
(ATryn)

Reference
Jaenisch, 1974
Gordon a kol., 1980
Evans a Kaufman, 1981
Palmiter a kol., 1982
Hammer a kol., 1985

Thomas a Capecchi, 1987

Thompson a kol., 1989

Krimpenfort a kol.,1991
Wright a kol., 1991

Wilmut a kol., 1997
Cibelli a kol., 1998

Brophy a kol., 2003
Phelps a kol., 2003

Wall a kol., 2005
Niemann, Kues, 2007



Priprava transgennich zvirat:

1) Injikace DNA do jednobunééného embrya
(Gordon et al., 1980)

2) Embryonalni kmenové bunky

3) Klonovani

4) RNA interference

5) Lentivirove vektory



CONSTRUCTION OF A TRANSGENIC MOUSE
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Efektivnost tvorby transgennich zvirat

121 25 000 60 000 546 000
naklady na 1 transgenni zvife (USD)

Srovnani efektivifosti tvorby transgennich zvitat véetné ndkladé s ni spoje-

nych. 1 - oocyty s konstruktem, 2 ~ narozeni potomd, 3 ~ transgenni po-
tomdi.
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Embryonalni kmenové bunky mysi
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Generation of mouse germ-line
chimeras
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unfertilized egg
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Electrofusion, in vitro cultivation



Aplikace — zikladni vyzkum,
biomedicinsky vyzkum
zemedéElstvi
produkce farmaceuticky zajimavych latek

(pharming)



1999 - Genzyme Transgenics oznamuje
narozeni kozy, klonované ze somatickych
bunék, transgennich pro recombinant human
antithrombin Il1.

Brezen 2000 - PPL Therapeutics oznamuje
narozeni 5 selat, klonovanych ze somatickych
bunék.

Millie, Christa, Alexis,
Carrel and Dotcom, the
first cloned pigs






Odhadovany pocet transgennich zvirat, potiebnych k uspokojeni ro¢ni celosvétové

Species

Rat
Rabbit
Pig
Goat

Sheep
Cattle

F-VIII

345

217

potieby vybranych farmaceutickych latek

F-1X

4,454

2,857

15

Pharmaceutical

Protein C

11 x 108

7,143

38

AT 11

24 x 103

15,000

81

12

Fibrinoge
n
171 x 103

107 x 103
ST

83
45
17

Albumin ¢

358 x 108

225 x 108

1212 x 108

175,000
93,000
35,000



Tabulka 2. Lidské proteiny sekretované mlécnou zZlazou transgennich hospodarskych zvirat

Protein

Antithrombin
Il

tPA

a-antitrypsin

Factor IX

Factor VI1II

Polyclonal
antibodies
Lactoferrin

C1 inhibitor

Calcitonin

Druh

Koza

Koza

Ovce

Ovce

Ovce

Skot

Skot

Kralik

Kralik

Aplikace

Thrombosis, pulmonary
embolism

Thrombosis

Emphysema and
cirrhosis

Hemophilia b

Hemophilia a

Vaccines

Bactericide

Hereditary angioedema

Osteoporosis and
hypercalcemia

Spole¢nost

GTC Biotherapeutics (USA)

PPL Therapeutics (UK)

PPL Therapeutics (UK)

PPL Therapeutics (UK)

PPL Therapeutics (UK)

Hematech (USA)

Pharming Group (NED)

Pharming Group (NED)

PPL Therapeutics (UK)

Reference

Ebert a kol., 1991
Denman a kol., 1991

Ebert a kol., 1994

Wright a kol., 1991

Schnieke a kol., 1997

Paleyanda a kol., 1997,
Niemann a kol., 1999

Kuroiwa a kol., 2004

Van Berkel a kol., 2002

Van Doorn a kol., 2005

McKee a kol., 1998



Table 1

Overview of the genes in GM farm animals and fish used in foed production.

Species Target trait Transgenic gene Origin of the gene Reference
Swine Growth GH Human Nottle et al. (1999)
cSKI Chicken Pursel et al. (1992)
Milk a-Lactalbumin Bovine Bleck et al, (1998), Wheeler et al. {2001)
Bacteria resistance Mouse Lo et al. (1991)
Health Lysozyme Human Tong et al. (2011)
Unsat. fatty acid Spinach Saeki et al. (2004)
Omega-3 Nematode Lai et al (2006)
Feed eff. Phytase Bacterium Forsberg et al. (2006), Phillips et al. {2006)
Sheep Growth IGF-1 Ovine Damak et al. (1996)
Health Visna virus resistance Virus Clements et al. (1994)
BSE Deletion Denning et al. {(2001)
Bacteria resistance Mouse Lo et al. (1991)
Goat Health Lysozyme Bovine Scharfen et al. (2007)
Udder Monosat, fatty acid Bovine Reh et al. (2004)
Chicken Health Leukosis resistance Virus Salter and Crittenden (1989)
HS5N1 resistance Virus Lyall et al. (2011)
lacZ Bacteria Mozdziak et al. (2003)
Growth GH Bovine Chen et al. {1990)
Cattle Health Lysozyme Human Yang et al, (2011)
BSE Knockout Richt et al. (2007)
Udder Omega-3 Nematode Wau et al, (2012)
2 and x-Casein Bovine Brophy et al. (2003)
Antimicrobial Bacteria Wall et al. (2005)
Fish Growth GH Fish Du et al. (1992)
Follistatin Fish Medeiros et al. (2009)
Health Cecropin Insect Dunham et al. {2002)
Lactoferrin Human Mao et al. (2004)
Lysozyme Fish Fetcher et al (2011)
Envir. tolerance Antifreeze Fish Hew et al. (1599)
GH Fish Saunders et al. (1998)




Huntingtonova choroba

B autozomalne-dominantni dédicné neurodegenerativhi onemocnéni
B prevalence
B dédi¢nost ® 3 az 7 z 100 000 obyvatel ze zapadni Evropy
E zpsoby terapie ®30:50
B huntingtin ® Zadné, jenom potlaceni symptomiu
m CAG repetice

Transgenni miniaturni prase s Huntingtonovou chorobou

B fazel: yytvoreni transgenniho miniaturniho prasete s HCH
B faze2: vytvoreni transgenni F1 generace miniaturniho prasete s HCH
B faze3: simulace HCH u miniaturniho prasete



Faze 1: Transgenni miniaturni prase s HCH
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Faze 3: Simulace HCH u miniaturniho prasete

E Postup:
® injekce of AAV nebo LV konstruktti s mutovanym huntingtinem do mozku




Gilbert — Developmental Biology, 6. vydani

Genes and Development, p. 79-107

The genetic core of development, p. 109-132
Fertilization, p. 185-212

Early mammalian development, p. 354-360
The saga of germ line, p. 585-616
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