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v CHRANENE ZDBRAZENI Budte opatrni — soubory z Internetu miZou obsahovat viry, Pokud je nepotiebujete upravovat, bude bezpeénéjsi zistat v chrdnéném zobrazeni,

Powvolit dpravy




Co je genova terapie

Jedna se o zavedeni funkénich genl do bunék a tkani jedince, které jsou postizeny
onemocnénim. Prestoze technologie je zatim nedokonala, vykazuje pouziti
genoveé terapie castecné uspéchy jiz nyni.

4 zakladni pristupy:

Zavedeni normalniho genu pro kompenzaci nefunkéniho genu
Vymeéna abnormalniho genu za normalni gen

Oprava abnormalniho genu (napf. fizenou selektivni mutagenezou)
Zména regulace genovych pard




Kroky genové terapie

— Vektor (= nosic) prinasi funkéni gen do cilovych bunék pacienta

— Cilové bunky jsou infikovany timto vektorem

— Geneticky material vektoru se zacleni do genetického materialu bunky
prijemce

— Z terapeutického genu se zacinaji tvofrit funkcni proteiny, dulezité pro

spravné fungovani bunky/tkané/organismu
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Kritéria vybéru pacientu a chorob do
klinickych zkousek

Tento druh terapie neni vhodny pro vSechny nemoci, vybér pacientu je

omezen podle nasledujicich kritérii:

— Onemocnéni musi byt Zivot ohrozujici

— Neni dostupna alternativni konvencni terapie
— Je znam gen, ktery onemocnéni zpusobuje

— Existuje vhodny systém pro podani terapie
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Cile genové terapie

a. Dédicna onemocnéni
b. Zhoubna onemocneéni
c. Infekéni choroby




Geneticka onemocneéni

Nejvhodnéjsi kandidati genoveé terapie:

,onemocnéni monogenniho charakteru” — vysoka sance, ze se onemocneni
projevi u jedince, pokud nese defektni gen, zplUsobuje je maly pocet gend,
nejCastéji jeden

,multifaktorialni choroby”“ — vyznamna souhra s faktory vnéjsiho prostredi,
faktory zivotniho stylu, jsou zplsobeny vice geny, které mohou mit mezi sebou
razné interakce, pokud jedinec nese rizikové varianty, neznamena to, zZe se
onemocneéni nutné projevi




Geneticky transfer

In vivo

Prenos se déje primo do tkdné pacienta. Pomoci liposomU nebo
virovych nosica.

Ex vivo

Prenos genu do bunék v kulture (transplantace autolognich geneticky
modifikovanych bunék)




Schéma bunécné genove terapie

5 Retroviral or Promotor Therapeutic gene
9 | entiviral vector (LIRS Ty IR

Extract T cells or

Introduce modified f; CD34* cells
cells back to patient ,g D from patient
?

Patlent
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modified cells > o a5

Deliver target gene
to cells by viral methods
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modified cells
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Ma et al, 2020 Deliver target gene

to cells by viral methods

A, retroviral or lentiviral vector for cell-mediated gene therapy; B,
patient-derived (autologous) cellular gene therapy products: Cells
were removed from the patient, genetically modified and then
returned to the patient; C, allogeneic cellular gene therapy products:
Cells were removed from the donor, genetically modified and then
returned to the patient (recipient).




Schéma virovych vektoru pro genovou terapii

A Gendicine
s — —> —> —>
RSV L1 L2 L3 L4 L5
ITR p53 ——— -— —IR
E2B E2A E3 E4 A, Gendicine, the recombinant adenovirus vector encoding human
deleted p53 gene driven by Rous sarcoma virus (RSV) promoter; B,

Luxturna (Voretigene Neparvovec-rzyl), the rAAV2 vector encoding
human retinal pigment epithelial-specific protein 65 kDa (hRRPEG5)
gene driven by the CMV-enhanced chicken beta-actin promoter

B Luxturna

CMV CpBA promotor

(CBA) promoter; C, Imlygic (Talimogene Laherparepvec), the
ITRy— ‘-— hRPE65 ITR recombinant herpes simplex virus (HSV) type 1 vector encoding
human granulocyte macrophage colony stimulating factor (hGM-
. CSF) driven by CMV promoter; D, Rexin-G, the recombinant
C Imlygic retroviral vector bearing human cyclin G1 construct. ITR: inverted
‘“ U e Us " terminal repeats; E1-E4: early 1-4 genes; L1-L5: late 1-5 genes; U;:
/A34.5 34.5 . T . . :
unique long segment; Ug: unique short segment; TR: terminal
TR —— R IR ——— TR i _ _ .
A4T repeat; IR: internal repeat; A34.5: the neurovirulence gene encoded
/ \ / deleted by HSV type 1 vector was replaced with the hGM-CSF expression
hGM-CSF {_CMV CMV  AGM-CSF cassette; A47: antigen processing inhibitor encoded by HSV type 1
‘ ' vector was deleted; LTR: long terminal repeats.
D Rexin-G
Promotor
LTR —— —  human cyclin G1 — LTR

Ma et al, 2020




In vivo Gene Therapy Drugs

Gendicine (Tp53)

Neovasculgen (VEGF)

Glybera (LPLS#47X gene) RO
Luxturna (hRPE65 gene)
Vitravene (ASO-CMV retinitis )
Spinraza (ASO-SMN2 pre-mRNA) e .
Onpattro (RNAi-transthyretin gene)

Kynamro (ASO - Apo lipoprotein B-100)

Imlygic (HSV-1oncolytic virus GM-CSF gene )
Eteplirsen (Morpholino Oligomer-Exon51 DMD)
Oncorine (E1B 55kDa mutant adenovirus di1520)
Defitelio (single-stranded oligonucleotides- VOD)

Macugen (RNA oligonucleotide- VEGF165 isoform )

Rexin-G (Retroviral vector encoding cyclin G1 inhibitor)

Zolgensma (Onasemnogene Abeparvovec)

B Ex vivo Gene Therapy Products

Allogenic T cells
Zalmoxis (Suicide HSV-TK-ALNGFR gene)

Allogenic Chondrocytes
Invossa (TGF Bi1gene)

GGanttises

\iﬂ"t‘ teets

Autologous T cells (CAR T cell therapy)
Yeskarta (Anti CD19-CD28-CD3zetta CAR T gene)

Kymriah (Anti CD19-CD137-CD3zetta CAR T gene )

Autologous Hematopoitic stem cells
Strimvelis (ADA gene)

In vivo vs. ex vivo gene therapy drugs

Donor




Casova osa vyvoje genové terapie

Vitravene Oncorine  Meovasculgen Kynamro Zalmoxis Strimvelis Invossa  Kymrah Luxtura  Onpattro Waylivia Zolgensma
FDA 1998 SFDA 2005 Russia 2011 FDA 2013 EMA 2016 EMA 2016 MFDS 2017 FDA 2017 FDA 2017 FDA 2018 EMA 2019 FDA 2019
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Il|m mrl’ e um T orSttTTTL TiRttITLL _ : ; X :
I e L LT e g T ™SI T L™ S Tl LAl {14 L

UL L= 1] UL TTLLLER"PaELE 1111 L

Gedicine  Rexin-G Glybera Imlygic Spinraza Exondys51 Yescarla Tegsedi Collategene  Zynteglo
SFDA 2003 BFAD 2007 EMAZDIZ FDA 2015 FDA 2016 FDA 2016 FDA 2017 EMA 2018 MHLW 2018 EMA 2019

The timeline of gene therapy drugs approved worldwide 1998-2019. Times for the
first global approval of drugs and the first regulatory agency or country gave the
approval of drugs were shown in the timeline. Glybera and Vitravene on a pink
background had been drawn back from market.

Ma et al, 2020
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Nosice genetické informace

Virové

* Retroviry/lentiviry

e Adenoviry/adeno-associated viry
e Herpes viry

e Jiné

Nevirové

e Receptorem zprostredkované
e Lipozdmy
* PFima injekce

Ma et al, 2020

drugs approved
o = N whHh o
[

Number of gene therapy

Naked / plasmid DNA 36.36%
Retrovirus 22.73%

' AAV 13.64%

Adenovirus 9.09%
Lentivirus 9.09%
HSV 4.55%
Lipofection 4.55%

Total=22

Monogenic disease 36.36%
Cancer 27.27%

: Cardiovascular diseases 18.18%

Infectious diseases 4.55%
Degenerative arthtitis 4.55%
Ocular diseases 4.55%
Other 4.55%

Total=22




Etické problémy

MUlzeme si hrat na Boha?

~ /

Etické problémy
genove terapie

4 N\

Jaké jsou evolucni
souvislosti genetického
inZenyrstvi?®

Je to dalsi krok ke
klonovani lidi?

Mame ovlivhovat
pfirodni procesy
timto zplscbem?

Kdo je vhodnym
kandidatem pro genovou
terapii?

Jaka jsou rizika
genové terapie?

Ktereé typy genové terapie

Kde se genova terapie
jsou akceptovatelne?

zastavi?

(William Bates, 2001)
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Somatickeé vs. zarodecné bunky

Genova terapie — somatickych bunéek
zarodecnych bunék

Evolucni mechanismy peclive strezi hranici mezi somatickymi a
zarodecnymi bunkami

...tato koncept se nazyva Weismannova bariéra

(,Weismann barrier”)

Geneticka informace proudi pouze ze zarodecnych bunék do
somatickych a nikdy naopak
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GT zarodecnych vs. somatickych bunék

— Genova terapie zarodecnych bunek:
— In vitro fertilizace vajicka
— Zavedeni zadouciho genu do vajicka (napr. retrovirem nebo
mikroinjekci)
— Integrace normalniho genu a jeho exprese
— Genova terapie somatickych bunék:
— Predpoklada znalost ulohy daného genu u daného onemocnéni
— Syntéza normalniho genu
— Exprese genu muze probihat pouze u vybrané skupiny bunék
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Pohled na genovou terapii zarodecnych bunék

Genova terapie somatickych bunék akceptovana

Genova terapie zarodecnych bunék

,»...in the present state of research, it is not morally permissible to act in a
way that may cause possible harm to the resulting progeny. In the
hypothesis of gene therapy on the embryo, it needs to be added that this
only takes place in the context of in vitro fertilization and thus runs up
against all the ethical objections to such procedures. For these reasons,
therefore, it must be stated that, in its current state, germ line cell therapy
in all its forms is morally illicit“ - Dignitas Personae
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Genova terapie zarodecnych bunek

Vzdy v principu neeticka, nebot chybi informovany souhlas
Z dalsich generaci pasivni pfijemci vysledka ,,pokusi”

Dalsi generace maji pravo zdédit od svych predchudci
nemodifikovany genom

Nejsme schopni zhodnotit objektivné vsechny konsekvence
genetickych manipulaci
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Komplikace genové terapie

1) Kratkodoby efekt genové terapie
2) Imunitni reakce organismu
3) Technické problémy s virovymi vektory

4) Multigenni onemocnéni




Pripad s dobrym koncem

Prvni pouziti genové terapie se uskutecnilo 14. zari 1990 (W.F.
Anderson et al.)

Pacientka Ashanti deSilva byla |é¢ena pro ADA - SCID (severe
combined immunodeficiency).

Terapie ucinkovala priblizné 2 roky, potom potize, ale pacientka
zije dosud, v soucasnosti se tési dobrému zdravi a studuje na
vysoké skole.

Zaroven léCba preparaty ADA.

NH, - OH
3
_\.\—/.._._..
R R

[deoxy=R] {deoxy—R)
dATF
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AMP ——s IMP dAMP
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Photo: Courtesy of Jeans For Genes

Ten-month-old Rhys Evans was successfully
treated with gene therapy For SCID in 2001.




Pripad se Sspatnym koncem

Deficience ornitinkarbamoyltransferazy

Novorozenci 2 kéma béhem 72 hodin po porodu
Vétsina trpi zavaznym poskozenim mozku
Ctvrtina pacientd zem¥e béhem prvniho roku
Polovina pacientl zemre do péti let
Casna lé¢ba nizkoproteinovou dietou
Derivaty benzoatu sodného a jinych preparatl sodiku
—>Snazsi eliminace amoniaku z téla

Protokol genové terapie zahajen 13. 9. 1999, podpora
zivotnich funkci ukonéena v dlisledku mozkové smrti 17. 9. 1980 - 9/17/99
1999. Pric¢inou smrti: Syndrom respiracniho selhani




in memory of

Jesse Gelsinger

jesse gelsinger was a hero
he didn't know he was, but when all the gold was counted

there was nothing in the world that was more precious
than this one kids contribution to the way that
medical research is conducted

Cely Zivotopis JG sepsany jeho otcem Paulem Gelsingerem je na
http://www.jesse-gelsinger.com/




Francouzska studie

May. 8, 2000

Bubble-Free

French doctors score a gene-therapy triumph
By CHRISTINE GORMAN

The two infants, 11 months and eight months old, suffered from a rare life-
threatening disorder called severe combined immunodeficiency. Because a
genetic mutation kept their immune systems from fending off even the most
innocuous infections, both faced lifelong confinement in sterile shielded
environments. Now, 10 months after undergoing treatment in France to
correct the defect, these " bubble babies" are out of their bubbles--back at
home and acting for all the world like normal babies.




LMO-2 indukovana T-leukémie

LMO2-Associated Clonal T Cell
Proliferation in Two Patients
after Gene Therapy for SCID-X1

S, Hacein-Bey-Abina,"* C, Von Kalle*”® M. Schmidt,’
M, P, McCormack,? N. Wulffraat,”® P, Leboulch,"" A, Lim,"
C. S. Osborne,™ R. Pawliuk,"" E. Morillon2 R, Sorensen,”
A Forster P, Fraser, ), |, Cohen," G, de Saint Basile,’

I, Alexander,'® U, Wintergerst,” T, Frebourg, A, Aurias,
D. Stoppa-Lyonnet,2’ S, Romana,® |, Radford-Weiss,’ F. Gross,”
F. Valensi,* E, Delabesse, E. Macintyre,* F. Sigaux,2 J. Soulier,"
L. E. Leiva,™ M, Wissler 7 C, Prinz7 T, H, Rabbitts,’

F. Le Deist," A, Fischer, "1} M, Cavazzana-Calvo'2f




Neterapeutické genetické modifikace

® stejné nastroje a techniky, jaké byly vytvoreny pro pro genovou terapii nemoci

clovéka, mohou byt vyuzity pro jiné nezli genetické manipulace lidskych bytosti

= genova terapie je primarné urcena k lécbé zavaznych onemocnéni — obecné jsou
tyto genetické odchylky chapany jako chyby, které neposkytuji svému nositeli

zadnou vyhodu a které by meély byt odstranény, kdykoli je to mozné
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Neterapeutické genetické modifikace

®X zapadni védecka i teologicka tradice chape nemoc jako zlo, proti
kterému je treba bojovat a které je treba odstranit

®X odstranéni utrpeni, které je zplisobeno nemocemi, se obecné chape
jako moralni dobro ¢i dokonce jako moralni imperativ (moralni apel na
|ékare)

%X Pravdou je, ze medicinské znalosti jsou jiz dnes pouzivany k vylepseni
riznych aspektl lidskych bytosti, které nemaji s nemoci nic spole¢ného —
typickym pripadem je plasticka chirurgie...

%X ..ktera ovSem neni chapana jako neeticka ¢i neakceptovatelna

=

(QED I e
—

—




Neterapeutické genetické modifikace

— Muze byt tentyz pfistup aplikovan ke genetické modifikaci lidskych
parametru, které nesouviseji s chorobami jako takovymi?

— Jedna se zejména o typické kvantitativni znaky, jako je:
— télesna vyska
— barva klze
— inteligence
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Neterapeutické genetické modifikace

= dité je od narozeni od svého okoli determinovano k urcité budoucnosti (...ovSem

determinovano je i psychosocialnim prostredim, co néjz se rodi, atd.)
* moznost vzniku novodobé superiorni tfidy populace, favorizované oproti majorité

= misto toho, abych citil své Gspéchy jako své, budu je citit jako vysledek genetikd. Ci je

vlastné zasluha, e jsem vystudoval VS?

= Superiorita jako vysledek modifikovanych gen, nikoli prirodniho vybéru
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Neterapeutické genetické modifikace

=dité z pochopitelnych dlvodi nemuze se zménou svého
genomu dat informovany souhlas, ale to nemuze i s jinymi

vykony, které mohou ovlivnit jeho Zivot (ockovani?)

=K cemu modifikovat, co ma byt cilem? Kdo urci standard

toho, co je , lepsi“?
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Genova terapie - prehled

2016
2015
2014
2013
2012
2011
2010
2009

2008 |

2007
2006
2005
2004

2003 |

2002
2001
2000
1999
1998
1997
1998
1995
1994
1993

1992

1991
19%0
1989

Unknown

Tha lournol of Gene Medicine, © 2016 John Wiley ond Sons bid

P2
1

14

i
a7

&Y

h& WILEY
167
134
122
102
187
91
(81
§i20
90
17
n2
101
B5
98
108
96

116

68
B2

67

Number of Gene Therapy Clinical Trials

Approved Worldwide 1989 - 2016
Updoted August 2016

138

wwew wiley. co.uk/genmed/clinical

—

Indications Addressed by Gene Therapy Clinical Trials @

.

\\

000000000

The Journal of Gene Medicine, & 2016 John Wilay and Sons Lid

The Journal of Gene Medicine, © 2018 John Wiley end Sons Lid

WILEY

Cancer diseases 64.5% (n=1554)
Monogenic diseases 10.3% (n=248)
Infectious diseases 7.5% (n=180)
Cardiovascular diseases 7.4% (n=178)
Neurological diseases 1.8% [n=43)
Ocular diseases 1.4% (n=33)
Inlammatory diseases 0.6% (n=14)
Other diseases 2.3% (n=56)

Gene marking 2.1% (n=50)

Healthy volunteers 2.2% (n=53)

werw. wiley.co.uk/genmed/clinical

Geographical Distribution of Gene Therapy Clinical Trials @

(by Country) VLY

Multi-country 4.5% (n=108)
USA 63.6% (n=1532)

UK 9% (n=219)

Germany 3.8% (n=92)
China 2.4% (n=57)

France 2.3% (n=55)
Switzerland 2.1% (n=50)
Japan 1.7% [n=42)
Netherlands 1.5% (n=36)
Australia 1.3% (n=32)
Spain 1.1% (n=27)

Other countries 6.6% (n=159)

www. witey co.vk/genmed/clinicol
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Genova terapie - indikace

Indications Addressed by Gene Therapy Clinical Trials {\3}!

N Cancer diseases 64.6% (n=15%0)
% @ Monogenic diseases 10.5% (n=259)
@ Infectious diseases 7.4% (n=182)
@ Coardiovascular diseases 7.4% (n=178)
@ HNeurological diseases 1.8% [n=45)
| @ Ocular diseases 1.4% (n=34]
/ @ Inflammatory diseases 0.6% (n=14)
/ @ Other diseases 2.3% (n=56)
/@ Gene marking 2% (n=50)
-~ 4 @ Healthy volunteers 2.2% (n=54)

R_Hx /

The Journal of Gene Madicine, © 2017 John Wilay and Sons Lid www.wiley.c&.ulc.f'genmed.n"chmcul
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Genova terapie - zeme

Geographical Distribution of Gene Therapy Clinical Trials @

.

0009000 0000®

The Journal of Gene Medicine, © 2017 John Wiley and Sons Lid

(by Country) sl

Multicountry 4.9% (n=120)
USA 62.9% (n=1550)

UK 8.9% (n=219)
Germany 3.7% (n=92)
China 2.8% (n=68)

France 2.3% (n=55)
Switzerland 2% (n=50)
Japan 1.7% (n=42)
MNetherlands 1.5% (n=36)
Australia 1.3% (n=32)
Spain 1.1% (n=29)

Other countries 7% (n=170)

www. wiley co.uk/genmed/clinical
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Genova terapie - vektory

Vectors Used in Gene Therapy Clinical Trials @

o000 0OODOSS

WILEY

Adenovirus 21.2% (n=535)
Retrovirus 18.3% (n=462)
MNaked/Plasmid DNA 17.1% (n=431]
Adeno-associated virus 7.3% (n=183)
Vaccinia virus 6.8% (n=172)
Lentivirus 6.3% (n=158)

Lipofection 4.6% (n=114)

Poxvirus 4.2% [n=106]

Herpes simplex virus 3.6% (n=%0)
Other vectars 7.7% (n=195)
Unknown 3% (n=76)

The Journal of Gene Medicine, © 2017 John Wiley and Sons Lid www.wiley.co.uk/genmed/ clinical
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Genova terapie — klinicke faze

Phases of Gene Therapy Clinical Trials

()

L
I
]

\ Phase | 57.2% (n=1409)
Phase I/1l 20.3% (n=500)
Phase Il 17.4% (n=429)
Phase lI/1Il 1% [n=24)
Phase Il 3.8% (n=%1)
Phase IV 0.1% (n=3)
Single subject 0.2% (n=5)

209000

'“‘“-.___‘____,—"/J

The Journal of Gene Medicine, © 2017 John Wiley and Sons Lid www.wiley.co.uk/genmed/clinical
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Genova terapie v CR

Preparat Glybera byl schvalen v roce 2012 pro |éCbu deédicné poruchy
metabolismu tukd. LéCil se jim jediny pacient v roce 2015 a vyrobce Iéku
nizozemska firma uniQure jeho produkci v roce 2018 ukoncCi. Choroba je tak

vzacna, ze po leku za milion eur neni poptavka.

Také dalSi v EU povoleny preparat Strimvelis, urCeny pro déti s dédiCnym

selhanim imunitniho systému, zatim IéCil jediného pacienta. RoCné se s touto

poruchou narodi v Evrope asi patnact deti.
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Genova terapie v CR

Nizev / reg. &. [ forma Indikace Datum Poznamka Nézev / reg. &. / forma Popis Indikace Datum Pozndamka
registrace registrace

Kymriah geneticky modifikovand

EU/1/18/1297/001 autologni T-bunéénd
imunoterapie cilend proti
antigenu CD19

Yescarta geneticky modifikovana

EU/1/18/1299/001 autologni T-bunétna

Infuzni disperze i'munoferapie cilend proti
antigenu CD19

Létba pediatrickych a mladych dospélych 22,8,
pacient do 25 let s B-lymfocytarni akutni 2018
lymfoblastickou leukemif (ALL), kterd je
refrakterni, v relapsu po transplantaci

neho ve druhémnebo tietim relapsu; [é¢ba
dospélych pacienti s relabujicim nebo
refrakternim difuznim velkobun&énym B-
lymfomem (DLBCL) po dvou nebo vice

liniich systémove terapie.

Léeha dospéljch pacientd s relabujicim 22, 8.
nebo refrakternim difuznim 2018
velkobunéénym B-lymfomem (DLBCL) a

5 primarnim mediastinalnim

velkebunéénym B-lymfomem (PMBCL) po

2 tivice li move [échy

CHMP - Viybor pro huménni prostfedky, EC — Evropska komise

37

Ambulantni poufiti
nepravdépodabné,

hospitalizace prvnich 10

dnti po podéni infuze.

Ambulantni pousiti
nepravdépodobné,

hcspifalizace-prvnichfiﬂ

dnti po poddnf infuze,

Glybera varianta LPL*™ lidského geny
NA pro lipoproteinovou lipazu (LPL)
Injekéni roztok ve vektoru

Imlygic oslabeny virus herpes simplex

EU/1/15/1064/001 a3 002 typu 1 (HSV-1) ziskany funkéni
Injekeni roztok

lidsky faktor GM-CSF
Zalmoxis

EU]-UIEIII-Z!.IMI
Infuzni disperze

allogenni T-lymfoeyty geneticky
modifikované retrovirovjm

formu receptoru pro huménni
nervovy rstovy faktor s nizkou
afinitou (ALNGFR) a '
thymidinkindzu viru herpes
simplex 1(HSV-TK Mut2)
Strimvelis autologni frakce obohacena
EU/1/16/1097/001
Infuzni disperze retrovirovym vektorem, ktery
kaduje humanni cDNA sekvenci
adenasindeaminazy {A[lAj
2 lidskych hematopoetickych
kmenowch /orogenitornich

vektorem, které kdduje zkracenouy

D34+ burikami transdukovanymi

Létba dospélych pacientd 24.10. 2012
s diagndzou familiarniho deficitu
lipoproteinové lipazy

Létha dospélych 15,12, 2015
s neresekovatelnym melanomem

delect dvou gent (ICP34.5 a [CP47) s regionalnimi nebo vzdalenymi
a vlozenim kadujici sekvence pra

metastazami bez postizent kosti,
mozku, plic nebo jiného
visceralniho postifeni
Adjuvantni terapie pii
transplantaci haploidentickych
hematopoetickych kmenovych
bunék u dospélych pacientd

s vysoce rizikovymi
hematolagickjmi malignitami.

17,8.2016

Létha zdvazného kombinovaného 25.5.2016
imunodeficitu zptisobeného

deficitem adenosindeamindzy

(ADA-SCID)

28.10. 2017 registrace
wypriela (driitel
nepozadal o prodlouzeni
registrace)

Mozné ambulantni
pouiitf / jednodenni
péte.

Teoreticky moiné
ambulantni pouziti /

jednodenni pece.

Prvnf podénf 21~ 49 dnts
od transplantace a dale
v 1 mésicnich intervalech
(maximalng dx )
Teoreticky moiné
-ambulantni pouziti /
jednodenni pace.
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Genova terapie ve svete

— Kroku 2017 je registrovano pouze 5 preparatu (FDA, EMA)

— Kymriah - schvalen FDA, urCen k lIéCbe akutni lymfoblastické

leukemie, kterou jen v USA rocné onemocni 3100 lidi. LéCba je
urCena pacientum ve véku do 25 let, kterym dvakrat selhala
standardni leCba vyuzivajici chemoterapii a transplantaci kostni

drene, nebo se jim onemocneni po doCasnem ustupu vratilo.
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Genova terapie ve svete: approved by FDA

+ ALLOCORD (HPC, Cord Blood)

SSM Cardinal Glennon Children's Medical Center
CLEVECORD (HPC Cord Blood)

Cleveland Cord Blood Center

Ducord, HPC Cord Blood

Duke University School of Medicine

GINTUIT (Allogeneic Cultured Keratinocytes and Fibroblasts in Bovine
Collagen)

Organogenesis Incorporated

HEMACORD (HPC, cord blood)

New York Blood Center

HPC, Cord Blood

Clinimmune Labs, University of Colorado Cord Blood Bank
HPC, Cord Blood - MD Anderson Cord Blood Bank
MD Anderson Cord Blood Bank

39 Definujte zapati - nazev prezentace / pracovisté

*HPC, Cord Blood - LifeSouth

*HPC, Cord Blood - Bloodworks

-IMLYGIC (talimogene laherparepvec)
modifikovany HHV (GM-CSF) - melanom
*KYMRIAH (tisagenlecleucel)

CAR-Ts, receptor proti CD19 — ALL
*LAVIV (AZzficel-T)

+LUXTURNA (voretigene neparvovec)

RPE65- Leberova hereditarni neuropatie optiku

*MACT (Autologous Cultured Chondrocytes on a Porcine
Collagen Membrane)

*PROVENGE (sipuleucel-T)

*TECARTUS (brexucabtagene autoleucel)

*YESCARTA (axicabtagene ciloleucel)

CAR-Ts, receptor proti CD19 — velkobunécny lymfom
+ZOLGENSMA (onasemnogene abeparvovec-xioi)

SMN - spinalni muskularni atrofie MUNI

U
SCI
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Genova terapie ve svete: EMA, 2020

— Zynteglo

— Zolgensma
— Yescarta

— Strimvelis
— Luxturna

— Kymriah

— Imligyc

— Glybera

,Gene therapeutics are biological medicinal
products. Their active ingredients contain or
extis of a nucleic acid (carrier of the genetic
information). Gene therapeutics are used to
regulate, repail, replace, add to, or remove a
nucleic acid sequence. The therapeutic,
preventative, and diagnostic effect /s in direct
connection to the recombinant nucleic acid
sequence which the product contains or in direct
connection with the product which is formed on
the basis of this genetic information. "
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Genova terapie ve sveéte ||

— Lékari odeberou nemocnému krev, izoluji z ni T-lymfocyty a specialnim
postupem je zamrazi. Takto konzervované bunky poslou do laboratofi firmy
Novartis v New Jersey.

— Zavedou do viru gen, podle kterého si T-lymfocyt vyrobi specifickou ,kotvu®
schopnou vazat bilkovinu CD19. Tato bilkovina je typicka pravé pro bilé krvinky
souvisejici s akutni lymfoblastickou leukemii.

— Geneticky modifikované krvinky se opét zmrazi, prevezou se na kliniku a lékafi
je vpravi do téla nemocného. Jakmile se v krvi pacienta chyti na kotvu
upravenych T-lymfocytl leukemicka burika s bilkovinou CD19, lymfocyt

nadorovy blast usmrti.
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