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Informace o ¢innosti organu:

Reditelka:

1.

V roce 2016 se vedeni ustavu zaméfilo pfedevSim na stabilitu ustavu v novych
prostorach ve Vestci. Nezbytnou podminkou bylo navySeni institucionalniho
rozpocCtu, které se realizovalo diky dobrému hodnoceni ustavu, a dale zajisténi
optimalnich podminek pro pracovniky ustavu, tj. maximalni vyuziti prostorového a
pristrojového vybaveni vCetné zajisténi elektronické knihovny.

. Kromé institucionalniho financovani pracovnici ziskavaji finance z grantovych

agentur (GA CR, TA CR, AZV CR). V roce 2016 Ustav podal 6 projektovych zadosti
v ramci OP VVV, z nichz 4 byly uspé&sné schvaleny:

2.1. Strukturni dynamika biomolekularnich systému (ELIBIO)
2.2. Academic TTO

2.3. Ceska infrastruktura pro integrativni strukturni biologii pro lidské
zdravi (CIISB4HEALTH)

2.4. ELIXIR-CZ: Budovani kapacit

Reditelka Ustavu v dubnu 2016 odeslala jeden navrh do ,Programu podpory
perspektivnich lidskych zdroji — Mzdova podpora postdoktorandl na pracovistich
AV CR" - Mgr. A. Doro3e, Ph.D. a v zaFi 2016 byl odeslan do stejného programu
dalSi navrh — M. Brauna, Ph.D.

. Na 27. zasedani Rady BTU predloZila Feditelka navrh na ustaveni ,Servisni

technologické laboratofe“. Vznik nové laboratofe zapada do celkové védecké
koncepce ustavu, a proto byl odsouhlasen. Ve vybérovém fizeni se vedoucim
laboratofe stal Ing. L. Werner, Ph.D.

Na 29. zasedani Rady BTU bylo schvaleno ustanoveni nové laboratofe:
,Laboratofe strukturni bioinformatiky proteind“. Na zakladé vybérového Fizeni se
stal vedoucim Ing. J. Cerny, Ph.D.

Rada problému projektu BIOCEV se Fe$i vzajemnou komunikaci mezi vedenim
ustavu (Feditelka a ekonom Ing.J.Skoda), &lenkou Rady BIOCEV
(Dr. G. Pavlinkova) a cleny Interni védecké rady BIOCEV (doc. B. Schneider,
Ing. J. Dohnalek) a dale is vedoucimi laboratofi na pravidelnych schizkach
vedoucich.

Reditelka, vedouci laboratofi i Rada BTU se zodpovédné zabyvali projektem
,Teaming®, ktery byl prezentovan prof. V. Hofej$im, Ing. R. Sedlackem (UMG) a
Dr. P. Toman¢akem (MPI-CBG) do kterého se mél ustav zapojit. Vzhledem k
nejasnostem celého projektu se vedeni ustavu nemohlo k uvedenému projektu
zodpovédné zavazat. Tento zavér byl pfedlozen Radé BTU, ktera doporudila



vedeni ustavu, aby BTU nevstupovalo do takto formulovaného projektu, ale
podpofila spolupraci UMG a MPI-CBG.

. Reditelka se aktivné UGdastnila vSech jednani ,Koordinaéniho vyboru
Smart Brain, s.r.o. a AV CR* (Smart Brain, Ustav a vedouci Laboratofe
molekularni terapie - prof. J. NeuZil), ktera vedla k pokraCovani finan¢ni podpory
vyzkumu jmenované laboratofe a k realizaci testd v preklinickych studii nové
protirakovinné latky MitoTam, ktera je kryta mezinarodnim patentem. V navaznosti
na tato studia jsou pfipraveny klinické testy.

. Reditelka a vedeni Ustavu podpofilo podani pfihlasek vynalez(, patentl i uzitnych
vzoru.

9.1. Evropské patentové fizeni EP15175735.8 ,Novel PSMA-specific
binding proteins®, které probiha ve spolupraci s TUM (Technicka
univerzita Mnichov) bylo v roce 2016 rozSifeno na mezinarodni patent
(PCT/EP2016/065993). Predpokladané vyuziti makromolekularnich
ligandl, které jsou predmétem vynalezu a které specificky reaguiji
s PSMA (Prostate Specific Membrane Antigen), je uréeno pro
diagnostiku nador( prostaty a jejich metastaz v humanni mediciné.
(C. Bafinka)

9.2. Byla podana evropskda patentova pfihlaska EP16201594.5
,Lcompounds for treatment of senescence-related disorders".
Pfedmétem ochrany je skupina latek, které jsou schopné ucinné a
selektivni eliminace senescentnich bunék z organizmu. Senescentni
bunky se podileji na fadé patologickych procesll. O¢ekavané oblasti
aplikace vynalezu, zahrnuji modulaci fady vékem podminénych
onemocnéni, napfiklad chronické zanétlivé zmény a senescentni
podminéna tumorogeneze. (J. Neuzil)

9.3. Ve spolupraci se spolecnosti Dyntec, s. r. 0. byly v ramci spole¢ného
projektu financovaného TA CR v programu EPSILON podany
pfihlaSky uZzithych vzoru PUV 2016-33254 a PUV 2016-33255.
Pfedmétem ochrany jsou vyvinuté rekombinantni proteiny, které jsou
soucasti diagnostickych souprav a slouzi ktestovani ucinnosti
polyvalentnich vakcin proti enterokokalnim infekcim zvirat. Vysledkem
spoluprace s Dyntec, s.r. 0. je i smlouva o podilu BTU na budouci
komercializaci uvedenych vakcin. (P. Maly)

9.4. V roce 2016 bylo ve spolupraci s JHU (Johns Hopkins University,
Baltimore) pfipraveno podani patentu tykajiciho se nové vyvinutych
protilatek specificky rozpoznavajicich PSMA (Prostate Specific
Membrane Antigen), vhodnych k ziskani invivo diagnostickych
i terapeutickych latek. (C. Bafinka)



10.V roce 2016 se uspésné zaclenily do chodu ustavu dva servisni utvary —
,=Kvantitativni a digitalni PCR" a ,Centrum molekularni struktury®, které vznikly v
roce 2015.

11.K posileni Transferu technologii byl ve vybérovém fizeni pfijat
RNDr. S. Samek, CSc., jako ustavujici pracovnik budouci skupiny ,Transferu
technologii®.

12.Vedeni ustavu aktivné podpofilo ,Tyden védy“ v listopadu 2016. Dne 8. 11. 2016
probéhl na novém pracovisti ve Vestci Den otevienych dvefi. Akce se zucastnilo
100 navstévnikd. Dale Mgr. J. Truksa, Ph.D. mél dne 9. 11.2016 prednasku
v budové AV CR na Narodni 3, Praha 1: ,Hepcidin a jeho uloha v regulaci
metabolismu zeleza“.

13.Reditelka téZ iniciovala propagaci Ustavu v Geské verzi &asopisu ,Scientific
American®, kde je specialni sekce o BTU (6/2016). Na zakladé této publikace, byla
pripravena i anglicka verze (Pfiloha €. 3).

Obrdzek 1 BroZura o Cinnosti ustavu



Rada pracovisté:

Terminy konani Rady Biotechnologického tstavu AV CR, v. v. i.

Rada BTU zasedala v roce 2016 &tyfikrat.
14. 4. 2016, 13. 6. 2016, 19. 9. 2016, 31. 10. 2016

Usneseni ze zasedani Rady BTU, konaného dne 14. 4. 2016

Rada BTU:

1.

2.

Souhlasi se Zapisem z 26. zasedani Rady BTU, které se konalo 23. 10. 2015.

Souhlasi s anotaci navrhu projektu ,Podpora excelentnich vyzkumnych tymu*,
ktery podava doc. Ing. Bohdan Schneider, CSc. DSc.

Souhlasi s anotacemi Grantové agentury CR vefejné soutéZe na podporu
standardnich, juniorskych a mezinarodnich projektl s pfedpokladanym
pocCatkem feSeni v roce 2017.

Jednomysiné schvaluje ustaveni ,Servisni technologické laboratore®
s podminkou, Zze jeji vybudovani nebude hrazeno z institucionalnich
neudelovych prostfedkd BTU. Pro provoz této laboratofe nebudou
z institucionalnich neugelovych prostfedkd BTU pfimo vyélenény Zadné
prostfedky. Pracovni smlouva J. Stursy a L. Wernera bude na dobu urgitou na
3 roky.

Jednomysiné schvalila navrh projektu ,Czech Single Cell Biology Platform for
Next Generation Medicine*, ktery bude podavan na MSMT — Excelentni
vyzkum.

Jednomysiné schvalila navrh projektu ,Journey Through Life: From cutting-edge
cellular pathology research to translational biotechnology®, ktery bude podavan
na MSMT — Excelentni vyzkum.

Souhlasi se zménou adresy sidla BTU, Priimyslova 595, 252 50 Vestec
a v tomto i se zménou Zfizovaci listiny BTU.

Jednomyslné schvaluje hospodafeni BTU za rok 2015 a schvaluje rozdéleni
zisku za rok 2015. Rada jednomysiné schvaluje rozpoCet BTU a rozpocet
socialniho fondu BTU na rok 2016.

Usneseni ze zasedani Rady BTU, konaného dne 13. 6. 2016

Rada BTU:

1.

2.

Souhlasi se Zapisem z 27. zasedani Rady BTU, které se konalo 14. 4. 2016.

Vyro¢ni zprava o Cinnosti a hospodarfeni Biotechnologického ustavu
AV CR, v. v. i. za rok 2015 byla Radou jednomysIné schvalena.
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Jednomysiné schvadlila Organizaéni Ffad Biotechnologického ustavu
AV CR, v. v. i.

JednomysiIné schvalila Spisovy a skartacni fad Biotechnologického ustavu
AV CR, v. v. i.

JednomysiIné schvalila Vnitini mzdovy pfedpis Biotechnologického ustavu
AV CR, v. v. i.

Jednomysiné schvalila anotace navrhu projektu Programu na podporu
zdravotnického aplikovaného vyzkumu na léta 2015 — 2022.

Usneseni ze zasedani Rady BTU, konaného dne 19. 9. 2016

Rada BTU:

1.

2.

8.

9.

Souhlasi se Zapisem z 28. zasedani Rady BTU, které se konalo 13. 6. 2016.

Souhlasi s anotaci navrhu projektu Mgr. Davida Svece, Ph.D. do ,3. vefejné
soutéze ve vyzkumu, experimentalnim vyvoji a inovacich programu na podporu
zdravotnického aplikovaného vyzkumu na léta 2015 — 2022.°

Souhlasi s podanim navrhu Zadosti o udéleni podpory ,Fellowship J. E.
Purkyné“ Marcusi Braunovi, Ph.D.

Souhlasi s anotaci a podanim navrhu projektu k Vyzvé MSMT: &. 02_16_018
,R0zvoj vyzkumné zamérenych studijnich program( na rok 2017.°

Souhlasi s anotaci a podanim navrhu projektu k Vyzvé MSMT: &. 02_16_017
»Vyzkumné infrastruktury pro vzdélavaci ucely — budovani & modernizace na
rok 2017."

JednomysIn& souhlasi se Strategii rozvoje BTU a doporuéuje jeji realizaci.
(pfiloha €. 4)

Jednomyslné doporuduje vedeni Ustavu, aby BTU nevstupovalo do projektu
Teaming 2 v jeho sou€asné podobé.

Jednomysiné schvaluje ustaveni ,Laboratofe strukturni bioinformatiky proteind®.

Jednomysiné schvaluje upravu mzdovych tarifa.

10.Jednomysiné schvaluje anotaci navrhu projektu vefejné soutéZze programu

LINTER-EXCELLENCE®, podprogramu ,INTER-TRANSFER".

Usneseni ze zasedani Rady BTU, konaného dne 31. 10. 2016

Rada BTU:

1.

Jednomyslné schvalila text ke spolupraci UMG a MPI-CBG.
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Dozorci rada:

Terminy konani Dozoréi rady Biotechnologického ustavu AV CR, v. v. i.:

Dozoréi rada BTU zasedala v roce 2016 dvakrat.
6. 6.2016 a 5. 12. 2016

Usneseni ze zasedani Dozor¢i rady, konaného 6. 6. 2016

Dozorc¢i rada:

1.

2.

8.

9.

Schvalila navrzeny program zasedani.
Schvalila zapis ze zasedani DozorcCi rady konaného dne 25. 11. 2015.

Ovéfila hlasovani per rollam 01/2016 — Zména adresy sidla BTU a zména
Ztizovaci listiny BTU. Dozoréi rada vzala na védomi zménu adresy sidla BTU,
Pramyslova 595, 252 50 Vestec a zménu Zfizovaci listiny BTU.

. Ovéfila hlasovani per rollam 02/2016 — Hodnoceni manazerskych schopnosti

Feditelky pracovisté BTU za rok 2015. Dozoréi rada souhlasila s hodnocenim
manazerského plasobeni feditelky BTU.

Projednala Vyro&ni zpravu o &innosti a hospodareni BTU za rok 2015 a &erpani
rozpoétu za rok 2015. Clenové dozoréi rady nevznesli zadné pfipominky
k Vyro¢ni zpravé za rok 2015. Dozor€i rada projednala Vyrocni zpravu
o &innosti a hospodareni BTU za rok 2015.

Souhlasila s navrhem rozpoc¢tu na rok 2016.

Schvalila pfedlozenou Zpravu o Cinnosti dozor¢i rady Biotechnologického
ustavu AV CR, v. v. i. za rok 2015.

Schvalila firmu A. A. T., s. r. 0. jako auditora pro povinny audit BTU na rok 2016.

J. Skoda informoval Dozoré&i radu o aktualnim pln&ni monitorovacich indikatort
projektu BIOCEV. Dozorci rada vzala informaci na védomi.

10.J. Péknicova informovala DozorCi radu o Cinnosti ustavu od posledniho

zasedani dne 25. 11. 2015.

Po vice nez Sestimésicni pfiprave, probéhl 16. 11. 2015 hodnotici den ustavu,
v ramci Hodnoceni Ustavi AV za obdobi 2010 — 2014.

Dalsi dulezitou a naronou akci bylo stéhovani celého ustavu do novych prostor
BIOCEV, které muselo probéhnout do konce roku 2015.

Na zakladé dopisu pfedsedy AV CR byly predlozeny podklady pro kontrolu
pInéni vyzkumné €innosti za l1éta 2014 — 2015 a navrh planu narok 2016 —2017.



V ramci Strategie AV21 byly podany 2 zadosti na podporu symposii Programu
3ab.

Byl podan a schvalen Radou BTU navrh na ustaveni ,Servisni technologické
laboratofe.”

Ustav v ramci rozvoje podava dva projekty Excelence v ramci vyzvy MSMT OP
VVV.

V roce 2016 doslo ke zméné Zfizovaci listiny ustavu v souvislosti se zménou
sidla.

Na zakladé dopisu predsedy AV CR ,Zasady postupu pro Upravy finanéni
podpory pracovist AV CR po hodnoceni za obdobi 2010 — 2014 probé&hla dne
3.6.2016 schizka s vedenim AV CR a Ustavu byla pfislibena pozadovana
finan¢ni podpora.

Usneseni ze zasedani Dozor¢i rady konaného 5. 12. 2016

Dozorci rada:

1.

Schvalila navrzeny program zasedani DozorCi rady Biotechnologického ustavu
AV CR, v. v. i.

Schvalila zapis ze zasedani Dozor¢i rady konaného dne 6. 6. 2016.
Aktualni informace o ustavu.

J. Péknicova informovala Dozor€i radu o €innosti ustavu od posledniho
zasedani dne 6. 6. 2016, ktera se vdaném obdobi hlavné zabyvala dvéma
zalezitostmi:

3.1. Strategie rozvoje ustavu, ktera je dana koncepci védy na ustavu
(zakotvené v programech vyzkumné cinnosti na léta 2012 - 2017,
v grantovych projektech a projektech v BIOCEV. Rozvoj ustavu byl téz
podpofen podanim dvou projektd Excelence vramci vyzvy MSMT
OP VVV.

. Dalsim dulezitym predpokladem strategie rozvoje ustavu jsou finance.
Po hodnoceni ustavu za obdobi 2010 - 2014 byly institucionalni
finance vedenim AV CR navy3eny.

3.2. J. Peéknicova informovala o mimofadnych schlizkach vedoucich
iRady BTU kprojektu ,Teaming®, ktery byl prezentovan
V. Hofejsim (UMG), R. Sedlackem (UMG) a P. Toman&akem (Max
Planck Institute of Molecular Cell Biology and Genetics (MPI-CBG)) do
kterého se mél ustav zapojit. Vzhledem k nejasnostem celého projektu
se vedeni ustavu nemohlo kuvedenému projektu zodpovédné
zavazat. Tento zavér byl pfedloZzen Radé BTU, ktera se konala dne
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19.9.2016. Rada BTU doporucila vedeni ustavu, aby BTU
nevstupovalo do takto formulovaného projektu, ktery nezohlednuje
vSechny aspekty vyzkumu a védecké prace ustavu ama fadu
nedofeSenych ekonomicko-pravnich implikaci. Na mimorfadném
zasedani Rady BTU dne 31. 10. 2016 Rada BTU podpofila spolupréaci
UMG a MPI-CBG.

Informace o zménach Zrizovaci listiny:

Vroce 2016 doSlo ke zméné adresy v Zfizovaci listiné v souvislosti
s pfestéhovanim BTU do novych prostor.

Hodnoceni hlavni ¢innosti:

. Struéna charakteristika védecké ¢innosti pracovisté

Cilem &innosti Biotechnologického Ustavu AV CR, v. v. i. i nadale zistava
Spickovy zakladni vyzkum v oblasti molekularné biologickych véd a vyhledovy
prevod biotechnologickych metod a molekularnich nastrojli k diagnostice a
|éCbé patologického stavu buriky do humanni mediciny, pfipadné dalSich
oblasti lidské ¢innosti.

Ustav ma deset skupin, které jsou zaméfeny na zakladni vyzkum v oblasti
neplodnosti, embryopatie, nadorového onemocnéni, bioinformatiky,
proteinového inZenyrstvi a  strukturni biologie a vyvoj novych
biotechnologickych metod a nastrojd na darovni molekularni, genové,
proteinového inzenyrstvi a strukturni biologie k moznému vyuZiti v diagnostice
a |écbé patologickych stavl s potencialni aplikaci v klinické praxi.

vagwEwv s

V roce 2016 ustav predlozil 54 publikaci z toho 6 publikaci vzniklo na zakladé
spoluprace mezi skupinami. Pfehled publikaci je pfilohou této zpravy (Pfiloha
¢. 1).

Zde je vybrano pét vysledk, podloZzenych publikacemi, které zasadné ovliviuji
dany vyzkumny obor.
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Vysledek 1: Internetovy server na automatické prirazovani struktur DNA

DNA zajiStuje pfenos genetické informace z generace na generaci. Funkce tohoto
univerzalniho pamétového média organizmul je velmi tésné spojena se strukturou
molekul DNA. Na zakladé analyzy vice nez pul druhého tisice struktur DNA jsme
vytvofili abecedu stavebnich kamenl se dvéma DNA bazemi, takzvanych dinukleotidu.
Pismena této ,strukturni abecedy” CANA (Conformational Alphabet of Nucleic Acids)
a jeji detailngjsi varianta NtC (Nucleotide Conformers) jsou automatickym algoritmem
pfifazena jakékoli analyzované strukture. Uzivatel béhem sekund ziska podrobnou a
prehlednou informaci o strukturnim chovani DNA, ktera ho zajima. Vysledky analyzy,
k niz byly pouzity statistické a bioinformatické nastroje byly publikovany v prestiznim
Casopise zaméfeném na vyzkum nukleovych kyselin Nucleic Acids Research.
(Skupina B. Schneidera)

Obrdzek 3 Ukdzka strukturni analyzy jedné ze struktur DNA na webu dnatco.org

Cerny J, Bozikova P, Schneider B

DNATCO: assignment of DNA conformers at dnatco.org.
Nucleic Acids Research, 44: W284-W287 (2016).
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Vysledek 2: Nova latka ucinna proti rezistentnim nadoriim prsu.

Bylo zjisténo, ze bufky nadoru s vysokou hladinou onkogenu Her2 obsahuji velké
mnozZzstvi tohoto proteinu v mitochondrialni frakci. Proto jsme pfipravili novou latku
odvozenou od tamoxifenu, ktera je specificky a selektivné cilena do mitochondrii. Tato
latka prekvapivé zabiji ucCinné&ji bunky rakoviny prsu s vysokou hladinou Her2 nez
buriky s jeho nizkou hladinou. Obdobny jev byl pozorovan i u mySich nadorovych
modelu. (Skupina J. Neuzila)

Obrdzek 4 Obrdzek ukazuje vliv Iatky MitoTam na pribéh ristu nddoru s vysokou expresi onkogenu HER2

Rohlenova K, Sachaphibulkij K, Stursa J, Bezawork-Geleta A, Blecha J, Endaya B,
Werner L, Cerny J, Zobalova R, Goodwin J, Spacek T, Alizadeh Pesdar E, Yan B,

Nguyen MN, Vondrusova M, Sobol M, Jezek P, Hozak P, Truksa J, Rohlena J,
Dong LF, Neuzil J

Selective Disruption of Respiratory Supercomplexes as a New Strategy to Suppress
Her2high Breast Cancer.

Antioxid Redox Signal, 2017 Jan 10;26(2):84-103. Epub 2016 Aug 22.
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Vysledek 3: Charakterizace dynamiky CD46 a 31 integrinu béhem akrozomalni
reakce spermie.

Bylo prokazano s vyuzitim super-rozliSovaci mikroskopie, Zze v prubéhu akrozomalni
reakce spermie dochazi k synchronni dynamické relokaci protein0 CD46 a 31
integrinu smérem k mistu fuze spermie s vajickem. Interakce téchto proteini byla
potvrzena proximity ligation assay a navrzeno jejich napojeni na aktinovy cytoskelet.
Pfesun téchto proteinl se jevi jako dulezity pro uspéSnou interakci mezi spermii
a vajickem, adhezi a naslednou fuzi gamet a sméfuje k vyuziti v diagnostice pficin
neplodnosti. (Skupina K. Hortové)

Obrdzek 5 Dynamika CD46 and 81 integrinu zachycena pomoci STED super-rozlisovaci mikroskopie

Frolikova M, Sebkova N, Ded L, Dvorakova-Hortova K

Characterization of CD46 and 1 integrin dynamics during sperm acrosome reaction.
Scientific Reports, 2016 Sep 26;6: 33714.
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Vysledek 4: Neuplna a opozdéna delece Sox2 urcuje rezidualni vyvoj a udrzbu
neurosenzorickych bunék ve vnitfnim uchu.

Pomoci kondicionalni delece Sox2, byla ukazana funkce Sox2 béhem
neurosenzorického vyvoje vnitfniho ucha. Vlaskové bunky se diferencuji pouze
v epitelu, ze kterého vznikaji neurony ivlaskové bunky. VSechny diferencované
neurony, které nemaji cilové sensorické buriky, odumiraji apoptozou. K diferenciaci
neuronl nedochazi v nepfitomnosti Sox2. Bylo prokazano, ze Sox2 je nezbytny pro
diferenciaci a pfeziti senzorickych bunék i neuront. (Skupina G. Pavlinkové)

kochlea kochlea

Kontrola
Sox2 mutant

Obrdzek 6 Casové specifickd delece genu Sox2 vede k zastaveni diferenciace senzorickych bunék (oznacené cervené)
a k redukci a dezorganizaci inervace (oznacené zelené) neurosenzorickych bunék vnitfniho ucha. Fotografie jsou porizené
pomoci konfokdlniho mikroskopu Zeis.

Dvorakova M, Jahan |, Macoval, Chumak T, Bohuslavova R, Syka J, Fritzsch B,
Pavlinkova G

Incomplete and delayed Sox2 deletion defines residual ear neurosensory
development and maintenance.
Scientific Reports, 2016, 6:38253.
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Vysledek 5: Strukturni charakterizace a biologicka aktivita atypickych inhibitorut
glutamat karboxypeptidasy Il odvozenych od hydroxamatu.

Glutamat karboxypetidasa |l (GCPIlI) hraje roli v patologii nékterych
neurodegenerativnich chorob. Prace popisuje syntézu a strukturni a funkéni
charakterizaci novych nanomolarnich inhibitord GCPIl. Struktury komplexu
GCPll/inhibitor odhalily jedine€ny vazebny mod ve vnitfni dutiné enzymu. Experimenty
in vivo prokazaly oralni dostupnost a analgetickou aktivitu na potkanim modelu
neuropatické bolesti. Inhibitory tak mazou byt dale vyvijeny jako terapeutika pro 1é¢bu
neuropatii. (Skupina C. Bafinky)

Obrdzek 7 Srovndni vazebného mddu ,tradicniho” fosfindtového inhibitoru (vlevo) s nové vyvinutym hydroxamdtovym
inhibitorem (vpravo). Atypické umisténi nového inhibitoru ve vazebné dutiné GCPIl umoZriuje provadet sirsi spektrum
modifikaci za ucelem vylepseni biologickych charakteristik ptvodnich sloucenin.

Novakova Z, Wozniak K, Jancarik A, RaisR, WuY, Pavlicekd, FerrarisDV,
Havlinova B, Ptacek J, Vavra J, Hin N, Rojas C, Majer P, Slusher BS, Tsukamoto T,
Barinka C

Unprecedented binding mode of hydroxamate-based inhibitors of glutamate
carboxypeptidase Il:  structural characterization and biological activity.
Journal of Medicinal Chemistry 2016, 59(10): 4539 — 4550.
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Pozitivni je narust publikaci, které vznikly na zakladé spoluprace mezi
laboratoremi v ustavu:

Skupiny: C. Bafinky, B. Schneidera:

Novakova Z, Cerny J, Choy CJ, Nedrow JR, Choi JK, Lubkowski J,
Berkman CE, Barinka C.

Design of composite inhibitors targeting glutamate carboxypeptidase Il: the
importance of effector functionalities. FEBS Journal, 2016, 283(1): 130 — 143.

Skupiny: B. Schneidera, J. Dohnalka:

Mikulecky P, Zahradnik J, Kolenko P, Cerny J, Charnavets T, Kolarova L,
Necasova |, Pham PN, Schneider B.

Crystal structure of human interferon-y receptor 2 reveals the structural basis
for receptor specificity. Acta Crystallographica. Section D, Structural Biology,
2016 Sep;72(Pt 9): 1017-25.

Skupiny: J. Neuzila, B. Schneidera a J. Truksy:

Rohlenova K, Sachaphibulkij K, Stursa J, Bezawork-Geleta A, Blecha J, Endaya
B, Werner L, Cerny J, Zobalova R, Goodwin J, Spacek T, Alizadeh Pesdar E,
Yan B, Nguyen MN, Vondrusova M, Sobol M, Jezek P, Hozak P, Truksa J,
Rohlena J, Dong LF, Neuzil J.

Selective Disruption of Respiratory Supercomplexes as a New Strategy to
Suppress Her2high Breast Cancer. Antioxid Redox Signal. Epub 2016 Aug 22.

Boukalova S, Stursa J, Werner L, Ezrova Z, Cerny J, Bezawork-Geleta A,
Pecinova A, Dong L, Drahota Z, Neuzil J.

Mitochondrial Targeting of Metformin Enhances lts Activity against Pancreatic
Cancer. Molecular Cancer Therapeutic, 2016 Dec; 15(12): 2875-2886.

Skupiny J. Neuzila a J. Truksy:

Tomasetti M, Monaco F, Manzella N, Rohlena J, Rohlenova K, Staffolani S,
Gaetani S, Ciarapica V, Amati M, Bracci M, Valentino M, Goodwin J, Nguyen M,
Truksa J, Sobol M, Hozak P, Dong LF, Santarelli L, Neuzil J.

MicroRNA-126 induces autophagy by altering cell metabolism in malignant
mesothelioma. Oncotarget. 2016 Apr 22.

Rohlenova K, Sachaphibulkij K, Stursa J, Bezawork-Geleta A, Blecha J,
Endaya B, Werner L, Cerny J, Zobalova R, Goodwin J, Spacek T,
Alizadeh Pesdar E, Yan B, Nguyen MN, Vondrusova M, Sobol M, Jezek P,
Hozak P, Truksa J, Rohlena J, Dong LF, Neuzil J.

Selective Disruption of Respiratory Supercomplexes as a New Strategy to
Suppress Her2high Breast Cancer. Antioxid Redox Signal. Epub 2016 Aug 22.
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. Vystupy experimentalni prace do praxe

Probihalo fizeni mezinarodni patentové prihlasky a podani novych
patentovych prihlasek a uzitnych vzort:

V roce 2016 probihalo preklinické testovani a pfiprava klinického testovani latky
MitoTam proti rakoviné prsu. Tato latka je chranéna Ceskym patentem a probiha
mezinarodni patentové fizeni PCT/CZ2014/000035. Testovani i patentové
fizeni probiha ve spolupraci se soukromym investorem. (J. NeuZil)

PokracCovalo fizeni Ceské a mezinarodni patentové prihlasky
» 1 riphenylphosphonium biguanide analogues, their method of preparation and
use as drugs‘ (PV 2015-227 a PCT/CZ2015/050016). Latka podle této
patentové pfihlasky je u€inna pfi testech in vitro a in vivo proti nadoru slinivky
bfisni a diabetu 2. typu. (J. Neuzil)

Vramci mezinarodniho patentového Fizeni PCT/CZ2013/000137 bylo
rozhodnuto o udéleni evropského patentu ,Polypeptide antagonists of human
IL-23 receptor for treatment of autoimmune diseases”. Vazebné proteiny, které
jsou pfedmétem tohoto vynalezu, jsou vhodné jako terapeutické a diagnostické
latky pro autoimunitni choroby (psoriaza, Crohnova choroba). V roce 2016 byla
podana i dalSi Ceska patentova pfihlaska PV 2016-329 ,Polypeptidy pro l1éCbu
autoimunitnich chorob zalozenou na blokaci podjednotky p-19 lidského cytokinu
IL-23%, ktera rozSifuje ochranu o dalSi peptidy zaméfené na autoimunitni
choroby. (P. Maly)

Byla podana evropska patentova pfihlaska EP16201594.5 ,Compounds for
treatment of senescence-related disorders®. Vynalez popisuje skupinu latek,
které jsou schopné uc€inné a selektivni eliminace senescentnich bunék
z organizmu. Senescentni bunky se podileji na fadé patologickych procesl
a oCekavané oblasti aplikace vynalezu, proto zahrnuji modulaci fady vékem
podminénych onemocnéni, jako jsou napfiklad chronické zanétlivé zmény
a senescentni podminéna tumorogeneze. (J. Neuzil)

Evropské patentové fizeni EP15175735.8 ,Novel PSMA-specific binding
proteins®, které probiha ve spolupraci s TUM (Technicka univerzita Mnichov)
bylo vroce 2016 rozSifeno na mezinarodni (PCT/EP2016/065993).
Pfedpokladané vyuziti makromolekularnich ligandl, které jsou pfedmétem
vynalezu a které specificky reaguji s PSMA (Prostate Specific Membrane
Antigen), je pro znaleni — diagnostiku nadorl prostaty a jejich metastaz
v humanni mediciné. (C. Bafinka)

V roce 2016 bylo ve spolupraci s JHU (Johns Hopkins University, Baltimore)
pfipraveno podani patentu tykajiciho se nové vyvinutych protilatek specificky
rozpoznavajicich PSMA (Prostate Specific Membrane Antigen), vhodnych k
ziskani in vivo diagnostickych i terapeutickych latek. (C. Bafinka)
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Ve spolupraci se spolecnosti Dyntec, s. r. 0. byly v ramci spole€ného projektu
financovaného TA CR v programu EPSILON podany pfihlasky uzitnych vzor(
PUV 2016-33254 a PUV 2016-33255. Pfedmétem ochrany jsou vyvinuté
rekombinantni proteiny, které jsou soucasti diagnostickych souprav a slouzi
k testovani u€innosti polyvalentnich vakcin proti enterokokalnim infekcim zvirat
nové vyvinutym spoleCnosti Dyntec, s.r.o. Vysledkem spoluprace
s Dyntec, s.r.0. je ismlouva opodilu BTU na budouci komercializaci
uvedenych vakcin. (P. Maly)

. Mezinarodni spoluprace

BTU rozviji téZz mezinarodni spolupraci. Skupina M. Kubisty porada
mezinarodni kurzy technologie g-RT-PCR spolu s TATAA Biocenter AB.
J. Neuzil ma spolupracujici laboratof v Griffith University, Australie, kde téz
prednasi. | ostatni laboratofe spolupracuji s partnery v zahranici, jak
dokumentuji pfedlozené publikace.

Pracovnici ustavu se Uc¢astnili 115 zahraniénich akci s aktivni uc¢asti.

BTU navazalo Uzkou spolupraci s Weizmann Institute of Science.
Dne 30. 8. 2016 navstivili BTU dva zastupci WIS a dale také pfijal pozvani
izraelsky velvyslanec v CR Jeho Excelence Gary Koren.

Prehled mezinarodnich projektd, které pracovisté feSi vramci
mezinarodnich védeckych programu:

1. KONTAKT II (LH), Program — ,Objasnéni mechanismu asymetrického
déleni bunék za pomoci vaji¢ek drapatky jako modelového systému.®
(M. Kubista)

2. INGO Il (LG) INFRA, Program — ,Program vyzkumu, vyvoje a inovaci na
podporu mezinarodni spoluprace ve vyzkumu a vyvoji INGO Il (LG)
INFRA.“ (J. Dohnalek)

. Vyznamné osobnosti, které ustav navstivily

Michael Salbaum, PhD., pracujici v Pennington Biomedical Research Center,
USA, expert v oblasti molekularni genetiky a vyvojové biologie.

Prof. Claudia Kappen, Ph.D., pracujici v Pennington Biomedical Research
Center, USA, expertka v oblasti molekularni genetiky a vyvojové biologie.

Emmanuel Griessinger, Ph.D., pracujici na University of Nice Sophia Antipolis
Hematology, Francie, specialista v oblasti vyzkumu leukémie.

Prof. Michael Berridge pracujici na Malaghan Institute of Medical Research,
Novy Zéland, expert v oblasti biologie rakoviny.
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Doc. MUDr. Mgr. Milan Raska, Ph.D., pracujici na Lékarské fakulté Univerzity
Palackého v Olomouci - Ustav imunologie, expert v oblasti imunologie se
zameérenim na vyvoj novych vakcin.

. Organizace mezinarodnich akci

TATAA kurzy: Praktické qPCR, pfiprava vzorku, experimentalni design
a analyza dat, microRNA kurz, BTU, Praha, TATAA Biocenter Svédsko, poget
ucastniku celkem/z toho ze zahranici: 85/27 (M. Kubista)

.XIV. Discussions in Structural Molecular Biology“, Nové Hrady, 17. — 19. 3.
2016, pocet u€astnikl celkem/z toho ze zahraniéni: 126/16 (B. Schneider)

XXII. Symposium of Immunology and Biology of Reproduction with
International Participation®, 26. - 28. 5. 2016, Trest, pocet ucastniki celkem/z
toho ze zahranici: 50/10 (J. Péknicova)

Konference ,Frontiers in targeted modulation of protein function®,
28.-29. 11. 2016, Centrum BIOCEV, Vestec, pocet ucastnikl celkem/z toho ze
zahranici: 25/11 (B. Schneider)

Slavnostni otevieni a 1. mezinarodni konference BIOCEV, 16. - 17. 6. 2016,
Centrum BIOCEV, Vestec, pocet ucastnikll celkem/z toho ze zahranici: 300/20
(J. Dohnalek, B. Schneider)

XXV. Biochemicky sjezd®, 13. -16. 9. 2016, Praha, pocet ucastnikli celkem/z
toho ze zahranicCi: 500/23. (organizace sekce ,Biotechnologie®: J. P&knicova,
organizace sekce ,Struktura a funkce biomolekul®: J. Dohnalek)

,24. Cytoskeletalni klub®, 18. - 20. 5. 2016, Vranovska Ves, poclet u€astniku
celkem/z toho ze zahranici: 60/5 (Z. Lansky)

. Spoluprace s vysokymi Skolami

BTU spolupracuje s Fakultou rybafstvi a ochrany vod JU (FROV JU), (oba
partnefi méli fadu spole€nych grantl, J. Péknicova je ¢lenkou VR FROV JU).
Ustav dale intenzivng spolupracuje s 1. LF UK v Praze, (oba partnefi maji
spole¢né granty, J. Neuzil), dale s Pfirodovédeckou fakultou UK v Praze (oba
partnefi maji spoleéné granty, V. Jonakova), s VSCHT (oba partnefi maiji
spole¢né granty, J. Truksa) a dale s LF University Palackého v Olomouci (oba
partnefi maji spole¢né granty, P. Maly)

Ve &tyfech grantech GA CR a grantech AZV CR MZ CR probihala spoluprace
s vysokymi Skolami, ktera koncila fadou spolecnych publikaci.

10 pracovnikid (RNDr. K. Hortova, Ph.D., Ing. J. Dohnalek, Ph.D., Ing. P.
Kolenko, Ph.D., prof.Ing.J. Neuzil, CSc., doc. RNDr. J. Péknicova, CSc.,
RNDr. P. Postlerova, Ph.D., doc. Ing. B. Schneider, CSc., DSc., Ing. O.
Simonik, Mgr. R. Sindelka, Ph.D., RNDr. Z. Lansky, Ph.D.) pfednaselo na
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vysokych Skolach. Pracovnici odpfednaseli 318 hodin. Dvé pracovnice (doc. V.
Jonakova, doc. J. Péknicova) jsou Clenkami Oborovych rad na fakultach.
Védecti pracovnici oponovali téz fadu disertacnich, diplomovych
a bakalarskych praci. Na ustavu se Skoli v bakalafrském programu 11,
v magisterském 5 a v doktorském 38 studentu, v roce 2016 pfibylo 19 novych
studentd. Vroce 2016 obhajili 2 studenti doktorskou praci, 5 studentd
magisterskou a 1 student bakalarskou praci.

Ustav se G&astnil na sekundarnim vzdélavani — dne 19. - 26. 6. 2016 probihal
»Tyden védy na Jaderce® (stfedoskolska vyuka). Pfedstaveni principl védecké
prace studentim stfednich Skol formou mikrokonference. (Ing. P.
Kolenko, Ph.D., Ing. J. Stransky, Ing. L. Svecova)

Dne 15. 11. 2016 probihala ,Noc na Jaderce® — predstaveni proteinové
krystalografie pfednaskou a praktickou ukazkou vysledku.(Ing. J. Stransky,
Ing. L. Svecova)

. Popularizaéni ¢innost

Ustav se aktivné ugastnil ,Tydne vé&dy“. Dne 8. 11. 2016 probé&hl v novych
prostorach ve Vestci Den otevienych dvefi. Ustav navstivilo 100 navstévnika.
V ramci ,Tydne védy“ dne 9. 11. 2016 prezentoval ve Velkém sale na Narodni
AV CR Mgr. J. Truksa, Ph.D. — pfednasku na téma ,Hepcidin a jeho uloha
v regulaci metabolismu zeleza.”

Dne 22. 6. 2016 poradalo BTU odbornou exkurzi pro studenty gymnazia
J. Heyrovského. Triceti studentim byly popularni formou predstaveny
technologie, metodika a projekty strukturniho studia biologickych molekul.
(Skupina J. Dohnalka)

ReportaZ v hlavnim vedernim zpravodajstvi Udalosti CT1 dne 2. 12. 2016
s nazvem Nadéjny Cesky vyzkum. (Skupina K. Hortové)

Webovy &lanek rozsifené reportaze pro udalosti CT 1 dne 5. 12. 2016 s ndzvem
,Nanodiamanty proti cukrovce a kli¢ pro 1é€bu muzské neplodnosti.“ (Skupina
K. Hortoveé)

Clanek na hlavnim webu P¥F UK dne 19. 12. 2016 s nazvem ,Nova cesta
k diagnostice neplodnosti?“ (Skupina K. Hortové)

Prisp&vky védecké &innosti za cely ustav BTU byly zaslany k publikovani do
odborného Casopisu Scientific American v Ceské verzi. (6/2016)
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IV. Hodnoceni dalsi a jiné ¢innosti:

e Pfedmétem jiné &innosti BTU jsou poradenska &innost, testovani, méfeni,
analyzy a kontroly v oborech védecké Ccinnosti pracovisté. Tato cinnost
umoznuje efektivnéji vyuzit pfistrojové kapacity. Hospodarsky vysledek z jiné
¢innosti Cinil za rok 2016 po zdanéni 485 983,13 K¢ a bude pouzit na podporu
hlavni €innosti.

e BTU nema dalsi ginnost.

V. Informace o opatienich k odstranéni nedostatkti v hospodareni a zprava,
jak byla splnéna opatieni k odstranéni nedostatkti ulozena v predchozim
roce:

¢ Nedostatky nebyly shledany (viz zprava auditora).

Obradzek 8 Laboratore v BIOCEVu
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VI. Finanéni informace o skute¢nostech, které jsou vyznamné z hlediska

posouzeni hospodairského postaveni instituce a mohou mit vliv na jeji

vyvoj:1)

Hospodareni ustavu z hlediska finanénich zdroji a vynalozenych nakladid za rok

2016

Struktura finanénich zdroju v procentech v K&

Statni 86,30 | 110 696 468,00
Nestatni 13,70 17 568 805,00
Statni: institucionalni 50,97 56 418 308,00
ucelové 0,00 0,00
z ostatnich resortu 49,03 54 278 160,00
Zdroje: badatelska €innost 87,20 | 111 850 465,00
ostatni €innost 12,80 16 414 808,00
Zakladni: trzby (za vyrobky, zbozi a sluzby) 3,82 4 905 503,00
ostatni vynosy 8,97 11 509 305,00
zdroje SR (v€. transferd z rdznych kapitol SR) 86,30 | 110 696 468,00
ostatni zdroje (tuzemské a zahraniéni) 0,90 1153 997,00
Rozbor nakladt v procentech v K¢

Naklady celkem 100,00 | 127 672 862,00
Primérné mésic¢ni naklady (kumulativné od po€. r.) 10 639 405,17
Naklady: osobni 54,00 68 941 551,00
vécné 46,00 58 731 311,00
Osobni naklady na 1 pracovnika 726 159,16
Vécné naklady na 1 pracovnika 618 615,03
Celkové naklady na 1 pracovnika 1344 774,19
Energeticka naro¢nost (podil na celkovych nakladech) 3,55 4 534 014,00
Naklady na energie na 1 pracovnika 47 756,63
Materialova naro€nost (podil na celkovych nakladech) 17,94 22 908 681,00
Materialové naklady na 1 pracovnika 241,296,41
Cestovné celkem (podil na celkovych nakladech) 1,88 2 395 346,00
Cestovné na 1 pracovnika 25 230,10
Hospodarsky vysledek

Zisk (+); ztrata (-) (podil na celkovych nakladech) 0,46 592 411,00

! Udaje pozadované dle § 21 zdkona 563/1991 Sb., o Géetnictvi, ve znéni pozdéjsich predpisti.
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VIL.

Predpokladany vyvoj éinnosti pracovisté:?)

. Podpora vyzkumu na ustavu

Ustav se bude dale stabilizovat na novém pracovisti a bude pokragovat v plnéni
koncepéniho planu rozvoje BTU v letech (2016 - 2017) zaslaného vedeni
Akademie. Bude pokracovat v pInéni grantovych projektl, monitorovacich
indikatord projektu BIOCEV a ukolu plynoucich se zapojenim do Strategie
AV21.

Vyzkum bude smérovan:

. na studium patologického stavu buriky, tj. zjiSténi pficCin tohoto stavu,
profilovani exprese vybranych genl, detekce zmén v lokalizaci
a modifikaci vybranych proteini a identifikaci dalSich molekul, které
souvisi s indukci patologie;

o na vypracovani novych postupl pro prevenci a vytvofeni novych
metod a diagnostik pro monitorovani prib&éhu onemocnéni a nastroju
k molekularni terapii pfislusného patologického stavu;

. na vyzkum novych biotechnologicky, diagnosticky a lékarsky
dulezitych biomolekul, proteind a nukleovych kyselin a jejich
konstruovani nejmodernéjSimi technikami molekularni biologie
a proteinoveho inzenyrstvi. Struktury, stability a aktivity zkoumanych
latek budou analyzovany komplexnimi biofyzikalnimi metodami,
spektrometricky a krystalograficky. Pochopeni struktur studovanych
biomolekul a jejich vzajemného plsobeni, je pomuze modifikovat, aby
se zlepSil jejich zadouci ucCinek, aaby mohly byt pouzity pro
diagnostiku nemoci, jako IéCiva Ci jako pokrocilé materialy.

Zapojeni ustavu do Strategie AV21:

Ustav je zapojen do programu ,Kvalitni Zivot ve zdravi a nemoci — spoleenska
vyzva pro 21. stoleti, ktery je koordinovan FGU, podprogramem ,Véasna
diagnostika a Ié¢ba pacientl — cesta ke zdravi Clovéka“ v ramci Strategie AV21.
Cile programu bude ustav naplfiovat realizaci dvou akci, které organizuje
,Discussions in Structural Molecular Biology“, Nové Hrady a ,Symposium of
Immunology and Biology of Reproduction with International Participation®,
Trest.

Na zasedani Rady BTU byl pfedlozen navrh na ustaveni ,Servisni
technologické laboratofe®, ktera by méla byt bonusem nejen pro
Biotechnologicky ustav, ale i Akademii véd v ramci zapojeni do tzv.
Preklinického testovani, v kterém jsou zapojeny ustavy AV (UMG, FGU, UZFG).
Tento fetézec vyznamnym dilem pfispél k pfenosu biotechnologii z laboratofi

2 Udaje pozadované dle § 21 zdkona 563/1991 Sb., o Géetnictvi, ve znéni pozdéjsich predpisti.
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do praktického vyuZziti v mediciné. Ustaveni laboratofe zapada do myslenky
Strategie AV21 a ma podporu vedeni Akademie.

Vi

~oervisni technologicka laboratof® bude zapojena do nového programu
Strategie AV21 tykajici se preklinického testovani.

Rovnomérny rozvoj:

Je planovan soustavny rovnomérny rozvoj BTU tak, aby bylo dosaZeno
stanovenych cild. Vedeni UGstavu vramci strategie rozvoje BTU bude
pfipravovat vznik novych skupin, které doplni stavajici strukturu ustavu. Podle
ekonomickych moznosti bude pfispivat na rozvoj skupin, aby mohly pinit své
védecké zaméry, narlstajici publikacni aktivitu a grantovymi projekty pfispivat
k rozvoji ustavu.

Podpora mezinarodnich akci:

Vedeni ustavu bude nadale podporovat akce s mezinarodni ucasti poradané
pracovniky ustavu ,Discussion in Structural Molecular Biology“, Nové Hrady
a ,Symposium of Immunology and Biology of Reproduction with International
Participation®, Trest.

Organizaéni zmény

V roce 2016 byla ustavena ,Laboratof strukturni bioinformatiky protein(,
zapadajici do dlouhodobé koncepce ustavu a ,Servisni technologicka
laborator“, ktera napojenim na preklinické pracovisté v Kréi pfispéla a bude se i
nadale zabyvat pfenosem vysledkl do praxe.

. Clenstvi ve sdruzeni BIOCEV, z. s. p. 0. a v projektu BIOCEV

BTU bude nadale aktivné zapojen do sdruzeni BIOCEV z. s. p. 0. a vech akci,
které budou pfispivat k rozvoji projektu BIOCEV.

. Propagace ustavu

Pozornost ustavu bude i nadale vénovana propagaci. Vedeni ustavu pfipravilo
a domluvilo prezentaci ustavu v Scientific American, ktera se realizovala v roce
2016, a iniciovalo vytvofeni anglické verze. Ustav se zu&astni akci v ramci
»1ydne védy“, Dne otevienych dvefi, v€etné vybranych pfednasSek. Bude se
podilet i na dalSich akcich, které pfispéji k propagaci skupin, ustavu a Akademie
véd.

. Spoluprace s vysokymi Skolami

Pracovnici uUstavu jsou zapojeni do Oborovych rad na rlznych fakultach
a externé zde prednaseji, vtéto Cinnosti budou pokraCovat. Spoluprace
s vysokymi Skolami bude pokracovat v ramci spole¢nych projektl, ustav bude
nadale otevien pro nové studenty (bakalarské, magisterské studium,
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postgradualni vychova), ktefi budou ziskavat zkusenosti ve strukturni biologii,
patologii bunky i biologickych technologiich.

. Spoluprace v ramci CzechBio - asociace biotechnologickych spoleénosti

CR, z.s. p.o.

BTU bude aktivné spolupracovat se sdruzenim CzechBio, s jeho jednotlivymi
¢leny bude vyhledavat mozné spolupracovniky pro realizaci projektd (TA CR,
MPOQO) a patentl i jinych vysledkd vyzkumu.

. Mimopracovni aktivity

Ustav bude nadale podporovat oddechovou aktivitu pracovnik(i (plavani,
divadla a jiné).

Aktivity v oblasti ochrany zivotniho prostredi:?3)

Vyzkum v Biotechnologickém ustavu AV CR, v. v. i. se mimo jiné dlouhodobé
orientuje i na otazku zjiStovani vlivu vybranych polutantl zZivotniho prostfedi na
reprodukci savcu. Vystupy vyzkumu mohou mit dopad i do legislativy, tykajici
se znecdisténi zivotniho prostiedi.

Biotechnologicky Ustav AV CR, v. v. i. se podili na tfidéni odpadu, sbéru
a recyklaci nebezpecnych odpadu.

Aktivity v oblasti pracovnépravnich vztaht: 4)

Zaméstnanci se Gdastnili fady jazykovych kurz(, $koleni a seminaft. Ustav
prispival na obédy zaméstnancl formou stravenek a pfispival i na zdravotni
péCi v Kréském arealu. Vroce 2016 pokraCovala podpora Kkultury
prostfednictvim predplatného na divadelni pFedstaveni a bylo zajisténo
predplatné na vstup do Plaveckého stadionu v Podoli.

BTU vytvafi vhodné pracovni podminky pro zaméstnavani cizinct, mladych
védeckych pracovniki a ve spolupraci se Strfediskem spole¢nych cinnosti
AV CR, v. v. i. pomé&ha fesit otazku jejich ubytovani (ubytovna v Kréi).

3 Udaje pozadované dle § 21 zakona 563/1991 Sb., o G&etnictvi, ve znéni pozdéjsich predpis(i.
4 Udaje pozadované dle § 21 zakona 563/1991 Sb., o Gletnictvi, ve znéni pozdéjsich predpisd.
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Seznam publikaci ustavu v roce 2016:

Laborator biomolekularniho rozpoznavani — Bohdan Schneider

1.

Mikulecky P, Zahradnik J, Kolenko P, Cerny J, Charnavets T, Kolarova L, Necasova
I, Pham PN, Schneider B. Crystal structure of human interferon-y receptor 2 reveals the
structural basis for receptor specificity. Acta Crystallogr D Struct Biol. 2016 Sep;72(Pt
9):1017-25.

Novakova Z, Cerny J, Choy CJ, Nedrow JR, Choi JK, Lubkowski J, Berkman CE,
Barinka C. Design of composite inhibitors targeting glutamate carboxypeptidase Il: the
importance of effector functionalities. FEBS J. 2016, 283(1): 130 — 143.

Biedermannova L, Schneider B. Hydration of proteins and nucleic acids: Advances in
experiment and theory. A review. Biochim Biophys Acta. 2016 May 27;1860 (9):1821-
1835.

. Cerny J, Bozikova P, Schneider B. DNATCO: assignment of DNA conformers at

dnatco.org. Nucleic Acids Res. 2016 Jul 8;44 (W1):W284-7.

Rohlenova K, Sachaphibulkij K, Stursa J, Bezawork-Geleta A, Blecha J, Endaya B,
Werner L, Cerny J, Zobalova R, Goodwin J, Spacek T, Alizadeh Pesdar E, Yan B,
Nguyen MN, Vondrusova M, Sobol M, Jezek P, Hozak P, Truksa J, Rohlena J, Dong LF,
Neuzil J. Selective Disruption of Respiratory Supercomplexes as a New Strategy to
Suppress Her2high Breast Cancer. Antioxid Redox Signal. Epub 2016 Aug 22.
Taherkhani M., Armentano A., Cerny J., Miller-Dethlefs. Threshold ionization
spectroscopic investigation of supersonic jet-cooled, laser-desorbed Tryptophan.
Chemical Physics Letters; 657; 142-147.

Boukalova S, Stursa J, Werner L, Ezrova Z, Cerny J, Bezawork-Geleta A, Pecinova A,
Dong L, Drahota Z, Neuzil J. Mitochondrial Targeting of Metformin Enhances Its Activity
against Pancreatic Cancer. Mol Cancer Ther. 2016 Dec; 15(12):2875-2886.

Laborator inzenyrstvi vazebnych proteint - Petr Maly

1.

Maly J, Stanek O, Frolik J, Maly M, Ennen F, Appelhans D, Semeradtova A, Wrobel D,
Stofik M., Knapova T, Kuchar M, Stastna LC, Cermak J, Sebo P, Maly P. Biocompatible
Size-Defined Dendrimer-Albumin Binding Protein Hybrid Materials as a Versatile Platform
for Biomedical Applications. Macromol Biosci. 2016 Apr;16(4):553-66.



2.

Zadravec P, Mareckova L, Petrokova H, Hodnik V, Perisi¢ Nanut M, Anderluh G,
Strukelj B, Maly P, Berlec A. Development of Recombinant Lactococcus lactis Displaying
Albumin-Binding Domain Variants against Shiga Toxin 1 B Subunit. PLoS One. 2016 Sep
8;11(9):e0162625.

Laborator strukturni biologie — Cyril Bafinka

1.

Conway RE, Rojas C, Alt J, Novakova Z, Richardson SM, Rodrick TC, Fuentes JL,
Richardson NH, Attalla J, Stewart S, Fahmy B, Barinka C, Ghosh M, Shapiro LH,
Slusher BS. Prostate-specific membrane antigen (PSMA)-mediated laminin proteolysis
generates a pro-angiogenic peptide. Angiogenesis. 2016 Oct;19(4):487-500.

Dannoon S, Ganguly T, Cahaya H, Geruntho JJ, Galliher MS, Beyer SK, Choy CJ,
Hopkins M, Regan M, Blecha J, Skultetyova L, Drake CR, Jivan S, Barinka C, Jones
EF, Berkman CE,, VanBrocklin HF. Structure-Activity Relationship of (18)F-Labeled
Phosphoramidate Peptidomimetic Prostate-Specific Membrane Antigen (PSMA)-
Targeted Inhibitor Analogues for PET Imaging of Prostate Cancer. J Med Chem. 2016
Jun 23;59(12):5684-94.

Novakova Z, Wozniak K, Jancarik A, Rais R, Wu Y, Pavlicek J, Ferraris D, Havlinova
B, Ptacek J, Vavra J, Hin N, Rojas C, Majer P, Slusher BS, Tsukamoto T, Barinka C.
Unprecedented Binding Mode of Hydroxamate-Based Inhibitors of Glutamate
Carboxypeptidase Il: Structural Characterization and Biological Activity. J Med Chem.
2016 May 26; 59(10):4539-50.

. Bumba L, Masin J, Macek P, Wald T, Motlova L2, Bibova |, Klimova N, Bednarova L,

Veverka V, Kachala M, Svergun DI, Barinka C, Sebo P. Calcium-Driven Folding of RTX
Domain B-Rolls Ratchets Translocation of RTX Proteins through Type | Secretion Ducts.
Mol Cell. 2016 Apr 7; 62(1):47-62.

Barinka C, Ptacek J, Richter A, Novakova Z, Morath V, Skerra A. Selection and
characterization of Anticalins targeting human prostate-specific membrane antigen
(PSMA). Protein Eng Des Sel. 2016 Mar; 29(3):105-15.

Novakova Z, Cerny J, Choy CJ, Nedrow JR, Choi JK, Lubkowski J, Berkman CE,
Barinka C. Design of composite inhibitors targeting glutamate carboxypeptidase II: the
importance of effector functionalities. FEBS J. 2016, 283(1): 130 — 143.



Laborator struktury a funkce biomolekul — Jan Dohnalek

1.

Mikulecky P, Zahradnik J, Kolenko P, Cerny J, Charnavets T, Kolarova L, Necasova |,
Pham PN, Schneider B. Crystal structure of human interferon-y receptor 2 reveals the
structural basis for receptor specificity. Acta Crystallogr D Struct Biol. 2016 Sep;72(Pt
9):1017-25.

. Fejfarova K, Kadek A, Mrazek H, Hausner J, Tretyachenko V, Koval' T, Man P, Hasek

J, Dohnalek J. Crystallization of nepenthesin | using a low-pH crystallization screen.
Acta Crystallogr F Struct Biol Commun. 2016 Jan;72(Pt 1):24-8.

Agirre J, Ariza A, Offen WA, Turkenburg JP, Roberts SM, McNicholas S, Harris PV,
McBrayer B, Dohnalek J, Cowtan KD, Davies GJ, Wilson KS. Three-dimensional
structures of two heavily N-glycosylated Aspergillus sp. family GH3 b-D-glucosidases.
Acta Cryst. (2016). D72, 254-265.

Koval' T, Ostergaard LH, Lehmbeck J, Ngrgaard A, Lipovova P, Duskova J, Skalova T,
Trundova M, Kolenko P, Fejfarova K, Stransky J, Svecova L, Hasek J, Dohnalek J.
Structural and Catalytic Properties of S1 Nuclease from Aspergillus oryzae Responsible
for Substrate Recognition, Cleavage, Non-Specificity, and Inhibition. PLoS One. 2016
Dec 30;11(12):e0168832.

Dohnalek J, McAuley KE, Brzozowski AM, QOstergaard PR, Svendsen A, Wilson KS.
Stabilization of Enzymes by Metal Binding: Structures of Two Alkalophilic Bacillus
Subtilases and Analysis of the Second Metal-Binding Site of the Subtilase Family.
Chapter in Understanding enzymes; Function, Design, Engineering and Analysis, Pan
Stanford Publishing, ed. A. Svendsen, 2016, 203-266, ISBN 789814669320.

Maly M, Duskova J, @stergaard LH, Stransky J, Svecova L, Kolenko P, Dohnalek J.
Optimalizace parametrd zpracovani difrakénich dat oxidazy z Microdochium nivale. In
Proceedings of SSCSSP6, pp. 5-9, ISBN 978-80-01-06072-8.

. Stransky J, Svecova L, Kolenko P, Dohnalek J. Analyza vlivu expozice na difrak¢ni

data a model struktury protein. In Proceedings of SSCSSP6, pp. 10-15. ISBN 978-80-01-
06072-8.

Laborator strukturnich proteinii — Zdenék Lansky

1.

Braun M, Lansky Z, Hilitski F, Dogic Z, Diez S. Entropic forces drive contraction of
cytoskeletal networks. Bioessays. 2016 May;38(5):474-81.



2.

3.

Jirku M, Lansky Z, Bednarova L, Sulc M, Monincova L, Majer P, Vyklicky L, Vondrasek J,
Teisinger J, Bousova K. The characterization of a novel S100A1 binding site in the N-
terminus of TRPM1. Int J Biochem Cell Biol. 2016 Sep;78: 186-93.

Braun M, Diez S, Lansky Z. Cell Biology: Kinesin-14 Backsteps to Organize
Polymerizing Microtubules. Curr Biol. 2016 Dec 19;26(24):R1292-R1294.

Laborator molekularni terapie — Jifi Neuzil

1.

Tomasetti M, Monaco F, Manzella N, Rohlena J, Rohlenova K, Staffolani S, Gaetani S,
Ciarapica V, Amati M, Bracci M, Valentino M, Goodwin J, Nguyen M, Truksa J, Sobol M,
Hozak P, Dong LF, Santarelli L, Neuzil J. MicroRNA-126 induces autophagy by altering
cell metabolism in malignant mesothelioma. Oncotarget. 2016 Apr 22.

Rohlenova K, Neuzil J, Rohlena J. The role of Her2 and other oncogenes of the
PI3K/AKT pathway in mitochondria. Biol Chem. 2016 Jul 1; 397(7):607-15.

Berridge MV, McConnell MJ, Grasso C, Bajzikova M, Kovarova J, Neuzil J. Horizontal
transfer of mitochondria between mammalian cells: beyond co-culture approaches. Curr
Opin Genet Dev. 2016 May 21; 38:75-82.

Vanova K, Boukalova S, Gbelcova H, Muchova L, Neuzil J, Gurlich R, Ruml T, Vitek L.
Heme oxygenase is not involved in the anti-proliferative effects of statins on pancreatic
cancer cells. BMC Cancer 2016; 16:309.

Endaya BB, Lam PY, Meedeniya AC, Neuzil J. Transcriptional profiling of dividing tumor
cells detects intratumor heterogeneity linked to cell proliferation in a brain tumor model.
Mol Oncol. 2016 Jan; 10(1):126-37.

Tomasetti M, Amati M, Neuzil J, Santarelli L. Circulating epigenetic biomarkers in lung
malignancies: From early diagnosis to therapy. Lung Cancer. 2016 Jun 2. pii: S0169-
5002(16)30350-6.

. Yan B, Dong LF, Neuzil J. Mitochondria: An intriguing target for killing tumour-initiating

cells. Mitochondrion 26, 86-93, 2016.

Moudra A, Hubackova S, Machalova V, Vancurova M, Bartek J, Reinis M, Hodny Z,
Jonasova A. Dynamic alterations of bone marrow cytokine landscape of myelodysplastic
syndromes patients treated with 5-azacytidine. Oncoimmunology. 2016 May 13;
5(10):e1183860.

Klanova M, Andera L, Brazina J, Svadlenka J, Benesova S, Soukup J, Prukova D,
Vejmelkova D, Jaksa R, Helman K, Vockova P, Lateckova L, Molinsky J, Maswabi BC,
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Alam M, Kodet R, Pytlik R, Trneny M, Klener P. Targeting of BCL2 Family Proteins with
ABT-199 and Homoharringtonine Reveals BCL2- and MCL1-Dependent Subgroups of
Diffuse Large B-Cell Lymphoma. Clin Cancer Res. 2016 Mar 1; 22(5):1138-49.
10.Rohlenova K, Sachaphibulkij K, Stursa J, Bezawork-Geleta A, Blecha J, Endaya B,
Werner L, Cerny J, Zobalova R, Goodwin J, Spacek T, Alizadeh Pesdar E, Yan B,
Nguyen MN, Vondrusova M, Sobol M, Jezek P, Hozak P, Truksa J, Rohlena J, Dong
LF, Neuzil J. Selective Disruption of Respiratory Supercomplexes as a New Strategy to
Suppress Her2high Breast Cancer. Antioxid Redox Signal. Epub 2016 Aug 22.
11.Boukalova S, Stursa J, Werner L, Ezrova Z, Cerny J, Bezawork-Geleta A, Pecinova A,
Dong L, Drahota Z, Neuzil J. Mitochondrial Targeting of Metformin Enhances Its Activity
against Pancreatic Cancer. Mol Cancer Ther. 2016 Dec; 15(12):2875-2886.
12.Bezawork-Geleta A, Dong L, Rohlena J, Neuzil J. The Assembly Factor SDHAF2 Is
Dispensable for Flavination of the Catalytic Subunit of Mitochondrial Complex Il in Breast
Cancer Cells. J Biol Chem. 2016 Oct 7; 291(41):21414-21420. Epub 2016 Sep 1.
13.Endaya B, Cavanagh B, Alowaidi F, Walker T, de Pennington N, Ng JM, Lam PY,
Mackay-Sim A, Neuzil J, Meedeniya AC. Isolating dividing neural and brain tumour cells

for gene expression profiling. J Neurosci Methods. 2016 Jan 15; 257:121-33.

Laborator reprodukéni biologie — Katefina Hortova

1. Capkova J, Kubatova A, Ded L, Tepla O, Peknicova J. Evaluation of the expression of
sperm proteins in normozoospermic and asthenozoospermic men using monoclonal
antibodies. Asian J Androl. 2016 Jan-Feb; 18(1):108-13.

2. Bosakova Z, Tockstein A, Adamusova H, Coufal P, Sebkova N, Dvorakova-Hortova K.
Kinetic analysis of decreased sperm fertilizing ability by fluorides and fluoroaluminates: a
tool for analyzing the effect of environmental substances on biological events. Eur
Biophys J. 2016 Jan; 45(1):71-9.

3. Manaskova-Postlerova P, Cozlova N, Dorosh A, Sulc M, Guyonnet B, Jonakova V.
Acrosin inhibitor detection along the boar epididymis. Int J Biol Macromol. 2016 Jan; 82:
733-9.

4. Jankovicova J, Frolikova M, Sebkova N, Simon M, Cupperova P, Lipcseyova D,
Michalkova K, Horovska L, Sedlacek R, Stopka P, Antalikova J, Dvorakova-Hortova K.
Characterization of tetraspanin protein CD81 in mouse spermatozoa and bovine
gametes. Reproduction. 2016 Dec; 152(6):785-793. Epub 2016 Sep 27.
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5. Frolikova M, Sebkova N, Ded L, Dvorakova-Hortova K. Characterization of CD46 and
B1 integrin dynamics during sperm acrosome reaction. Sci Rep. 2016 Sep 26; 6:33714.

6. Bukovsky A. Involvement of blood mononuclear cells in the infertility, age-associated
diseases and cancer treatment. World J Stem Cells. 2016 Dec 26; 8(12): 399-427.

Laboratof molekularni patogenetiky — Gabriela Pavlinkova

1. Bohuslavova R, Dodd N, Macova |, Chumak T, Horak M, Syka J, Fritzsch B,
Pavlinkova G. Pax2-Isletl1 Transgenic Mice Are Hyperactive and Have Altered
Cerebellar Foliation. Mol Neurobiol. 2016 Feb 3. [Epub ahead of print].

2. Dvorakova M, Jahan |, Macova I, Chumak T, Bohuslavova R, Syka J, Fritzsch B,
Pavlinkova G. Incomplete and delayed Sox2 deletion defines residual ear neurosensory
development and maintenance. Sci Rep. 2016 Dec 5; 6:38253.

3. Chumak T, Bohuslavova R, Macova |, Dodd N, Buckiova D, Fritzsch B, Syka J,
Pavlinkova G. Deterioration of the Medial Olivocochlear Efferent System Accelerates
Age-Related Hearing Loss in Pax2-Isl1 Transgenic Mice. Molecular Neurobiology, 2016
May; 53(4):2368-83.

Laboratofr nadorové rezistence — Jaroslav Truksa

1. Tomasetti M, Monaco F, Manzella N, Rohlena J, Rohlenova K, Staffolani S, Gaetani S,
Ciarapica V, Amati M, Bracci M, Valentino M, Goodwin J, Nguyen M, Truksa J, Sobol M,
Hozak P, Dong LF, Santarelli L, Neuzil J. MicroRNA-126 induces autophagy by altering
cell metabolism in malignant mesothelioma. Oncotarget. 2016 Apr 22.

2. Frydlova J, Prikryl P, Truksa J, Falke LL, Du X, Gurieva |, Vokurka M, Krijt J. Effect of
Erythropoietin, Iron Deficiency and Iron Overload on Liver Matriptase-2 (TMPRSS6)
Protein Content in Mice and Rats. PLoS One. 2016 Feb 4;11(2):e0148540.

3. Rohlenova K, Sachaphibulkij K, Stursa J, Bezawork-Geleta A, Blecha J, Endaya B,
Werner L, Cerny J, Zobalova R, Goodwin J, Spacek T, Alizadeh Pesdar E, Yan B,
Nguyen MN, Vondrusova M, Sobol M, Jezek P, Hozak P, Truksa J, Rohlena J, Dong LF,
Neuzil J. Selective Disruption of Respiratory Supercomplexes as a New Strategy to

Suppress Her2high Breast Cancer. Antioxid Redox Signal. Epub 2016 Aug 22.



Laborator genové exprese — Mikael Kubista

1.

Korenkova V, Slyskova J, Novosadova V, Pizzamiglio S, Langerova L, Bjorkman J,
Vycital O, Liska V, Levy M, Veskrna K, Vodicka P, Vodickova L, Kubista M, Verderio P.
The focus on sample quality: Influence of colon tissue collection on reliability of gPCR
data. Sci Rep. 2016 Jul 7;6:29023.

Honsa P, Valny M, Kriska J, Matuskova H, Harantova L, Kirdajova D, Valihrach L,
Androvic P, Kubista M, Anderova M. Generation of reactive astrocytes from NG2 cells
is regulated by sonic hedgehog. Glia. 2016 Jun 24. doi: 10.1002/glia.23019. [Epub ahead
of print].

Conrad S., Azizi H., Hatami M., Kubista M., Bonin M.,Hennenlotter J., Sievert K.D.,
Skutella T. Expression of Genes Related to Germ Cell Lineage and Pluripotency in
Single Cells and Colonies of Human Adult Germ Stem Cells. Hindawi Publishing
Corporation Stem Cells International Volume 2016, Article ID 8582526.

Aman P, Dolatabadi S, Svec D, Jonasson E, Safavi S, Andersson D, Grundevik P,
Thomsen C, Stahlberg A.. Regulatory mechanisms, expression levels and proliferation
effects of the FUS-DDIT3 fusion oncogene in liposarcoma. J Pathol. 2016 Apr; 238
(5):689-99.

Tlapakova T, Nguyen TM, Vegrichtova M, Sidova M, Strnadova K, Blahova M, Krylov V.
Identification and characterization of Xenopus tropicalis common progenitors of Sertoli
and peritubular myoid cell lineages. Biol Open. 2016 Sep 15;5(9):1275-82.

Bjorkman J, Svec D, Lott E, Kubista M, Sjoback R. Differential amplicons (AAmp)-a new
molecular method to assess RNA integrity. Biomol Detect Quantif. 2016 Jan; 6: 4—12.

. Dzamba D, Valihrach L, Kubista M, Anderova M. The correlation between expression

profiles measured in single cells and in traditional bulk samples. Sci Rep. 2016 Nov 16;
6:37022.

Gorges TM, Kuske A, Rock K, Mauermann O, Miuller V, Peine S, Verpoort K,
Novosadova V, Kubista M, Riethdorf S, Pantel K. Accession of Tumor Heterogeneity by
Multiplex Transcriptome Profiling of Single Circulating Tumor Cells. Clin Chem. 2016
Nov; 62(11):1504-1515.

Virant-Klun |, Stahlberg A, Kubista M, Skutella T. MicroRNAs: From Female Fertility,
Germ Cells, and Stem Cells to Cancer in Humans. Stem Cells Int. 2016: 3984937.

10.Hensler M, Vancurova |, Becht E, Palata O, Strnad P, Tesarova P, Cabinakova M, Svec

D, Kubista M, Bartunkova J, Spisek R, Sojka L. Gene expression profiling of circulating
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tumor cells and peripheral blood mononuclear cells from breast cancer patients.
Oncoimmunology. 2016 Apr; 5(4): e1102827.
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the Czech Republic and abroad at all levels of university
studies. The students learn experimental techniques
and methodologies of scientific research while working
in the laboratories under the guidance of experienced
researchers and preparing their bachelor’s, master’s or
doctor’sthesis. Leading researchers lecture ata number
of Czech and foreign universities. The IBT study pro-
grams are prepared in cooperation with the following
Czech universities: Charles University, University of
Chemistry and Technology Prague, Czech Technical
University, Czech Agricultural University, the University
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15 undergraduate and 30 graduate students are cur-
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For a Healthier Life

The Institute of Biotechnology of the Czech Academy of Sciences, v.v.i. (IBT)isavery

young institution; it was established in 2008. During its brief existence it has already

achieved a number of remarkable results. It focuses on basic research in molecular bio-

logical sciences at the highest level, with prospective transfer of biotechnological meth-

ods and molecular tools to diagnose and treat pathological condition of the cell into hu-

man and veterinary medicine, or into other key areas of human activity.

Let’s Join Forces

A key place in the development of the In-
stitute is held by its involvement in project
BIOCEY, a joint project of six institutes of
the Czech Academy of Sciences (Institute of
Molecular Genetics, Institute of Biotechnol-
ogy, Institute of Microbiology, Institute of
Physiology, Institute of Experimental Medi-
cine and Institute of Macromolecular Chem-
istry) and two faculties of Charles University
(Faculty of Science and First Faculty of Med-
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icine), whose objective is to establish and
maintain scientific centers of excellence in bi-
otechnology and biomedicine.

Funding was provided by the European
Regional Development Fund through the
Research and Development for Innovation
Operational Program.

The Institute participated in preparation
of the project, the implementation part of
which was completed at the end of 2015.

Biotechnology and Biomedicine Centre of the Academy
of Sciences and Charles University in Vestec

In the New Place toward New Goals

The Institute moved to anew building
in the BIOCEV Center in Vestec in Jan-
uary 2016 and is involved in two of the five
research programs of the Center. We want

The new seat of IBT
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to take full advantage of this opportunity
and produce highest-quality scientific re-
sults, which will be transferred into clini-

cal practice.

The Czech Academy
of Sciences

Research Program 1: Development of Therapeutic

and Diagnostic Procedures

Histology of mouse testes.

The unifying elements of research pro-
gram 1 are the study of pathological condi-
tions in the cell, identification of causes of
these conditions, changes in expression pro-
filing of selected genes, detection of changes
in the localization and modification of select-
ed proteins, and identification of other mol-
ecules related to induction of the pathology.

The objective of the program is to develop
new procedures for disease prevention and to
prepare new methods for disease monitoring
and diagnostics and tools for molecular ther-
apy of associated pathologies.

Research Program 2: Structural Biology and Protein

Engineering

The aim of program 2 is to investigate
novel biotechnologically, diagnostically, and
medicinally relevant biomolecules, proteins
and nucleic acids that can

help to modify their biological activities,
making them useful in diagnostics or as
drugs or advanced materials.

be constructed using
methods of molecular bi-
ology and protein engi-
neering.
Understanding the
structures of the studied
molecules and their mu-
tual interactions will

The structure of the
interferon gamma receptor 2

The Institute Is Responsible for Two Core Facilities in

the BIOCEV Centre

'The two facilities are the Center for Mo-
lecular Structure, and Quantitative and Dig-
ital PCR.

The Center of Molecular Structure pro-
vides a comprehensive approach to the study
of the spatial structure, function and bio-
physical properties of biological molecules.

Quantitative and digital PCR special-
izes in providing real-time PCR (RT-qPCR)

services and courses.

Assoc. Prof. Jana Péknicova, Ph.D.
Director of IBT CAS, v. v. i.

Plasticity of Tumor Cells and
Treatment of Tumors

The working group under the leadership of Jifi Neuzil
(Laboratory of Molecular Therapy) together with their
Czech colleagues and aninternational team published,
in the prestigious journal Ce// Metabolism (IF 17.565),
an article demonstrating that cancer cells without
mitochondrial DNA (mtDNA) show tumor growth
delay and that re-emergence of tumors is associated
with acquisition of mtDNA from the host cells, result-
ing in partial restoration of the mitochondrial func-
tion.

The results indicate that the horizontal transfer of
mtDNA from the host cells to tumor cells with compro-
mised respiratory functions leads to restoration of
breathing and of tumor growth. As well, these results
suggest the pathophysiological processes to over-
come mtDNA damage, and show a high plasticity of
the malignant cells.

It was shown that vitamin E derivatives targeted to
mitochondria kill tumor cells. Some of these substanc-
es prepared and tested by the group are protected by
national and international patents. One such sub-
stance is in clinical testing as a potential therapeutic
for the treatment of selected tumors.

Better Drugs to Treat Psoriasis

The team of Petr Maly (Laboratory of Ligand
Engineering) has been involved in preparation of new
types of small binding proteins called recombinant
ligands. If we prepare a small binding protein so that
it binds to the cell surface receptor and elicits an
inhibitory or stimulatory reaction, we can use this
protein very efficiently in the development of new-
generation therapeutics. The advantage of recombi-
nantligands lies in their easy preparation from bacte-
rial cultures, high stability, structural resistance, and
relatively simple possibility of modification.

The prepared REX ligands are protected by a Czech
patent, which is currently being extended to an inter-
national patent.

Institute of Biotechnology CAS, v. v.i. 3



Towards New Life

Institute of Biotechnology CAS, v. v. i.
Laboratory of Reproductive Biology

Fertilization is a highly specialized interaction between gametes that culminates in the formation of a zy-

gote and development of a new individual. The sperm-egg interactions in mammals consist of series of special-

ized and regulated events that initially involve egg-induced activation of the sperm and ultimately result in re-

ciprocal sperm-induced activation of the egg. Sperm motility, metabolism, capacitation and acrosome reaction

are modulated by factors associated with the egg, its non-cellular or cellular components and fluids, present in

both male and female reproductive tracts. Sperm proteins and the glycoprotein envelope of the egg (zona pel-

lucida) take also part in this highly specific interactions between gametes.

Let Men Be Fertile!

The Laboratory of Reproductive Bi-

ology focuses on studying and charac-

Head: L .
terization of molecular mechanism of

Katefina Hortova, Ph.D.

fertilization including sperm matura-
tion (capacitation, acrosome reaction,
composition of seminal fluid), sperm—egg interaction during fer-
tilization as well as development of specific tools (monoclonal an-
tibodies) for detection of male infertility. At the same time, the

Mouse embryo: Male
and female pronuclei
stained with antibody

against H4K12ac histone
modification (green) and
5mC DNA methylation
(red) show transfer of
specific epigenetic
marks coming exclu-
sively from sperm
(green), and take an
active part in the early
embryogenesis (Vieweg
and Dvorakova-Hortova
K. etal. Clinical
Epigenetics, 2015).

group is involved in characterization of reproductive parameters
modified due to Diabetes mellitus and selected environmental fac-
tors. This research area includes, beside others, identification of
epigenetic mechanisms participating in changes in gametogenesis
connected to gene expression. The outcome of this research led al-
ready to several prototypes and commercial kits production, serv-
ing as tools for identification of sperm parameters in Centres of
Assisted Reproduction.

Mouse testis:
Evaluation of
apoptosis (green)
by TUNEL assay
after the expo-
sure of individu-
als to environ-
mental factors
(Elzeinovaetal.,
Exp Toxicol
Pathol., 2013).

Detection of proteins CD46 (green) and B1 integrin (red) in mouse sperm head by super-resolution STED microscopy (A), Co-localization lines of
selected proteins (white) analyzed by Imaris software (B). The scale bar indicates 0.7 micrometers. Nucleus (blue). (Frolikova et al., Sci Rep., 2016)
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The Czech Academy

of Sciences

To Enjoy the Future World of Sounds

Control

Comparison of inner ear development with a partial deletion of transcrip-
tion factor Sox2 using a transgenic mouse model (Dvorakova M et al.,
6:38253, Scientific Reports 2016).

www.ibt.cas.cz

Laboratory of Molecular Pathogenetics

In one of our projects we focus on the

analyses of transcriptional regulation in

neurosensory embryonic development.

We aim to identify genes and signaling

pathways that are necessary for the de-

velopment of specific cell types of the in-

ner ear. This is a critical step for our un-

derstanding of pathophysiological pro-

cesses in hearing disorders associated

with the death of hair cells, supporting

cells and neurons, and with loss of neu-

ronal contacts. Approximately 71 mil- Head:
lion Europeans suffer hearing impair-
ment or loss.

We use mouse transgenic mutants to analyze interactions and
cooperation of transcription factors, ISLET1, SOX2, and bHLH
neurosensory specification factors in the development of neural
and sensory lineages in the inner ear.

Reducing the Risk of Congenital Defects

Diabetes mellitus during pregnancy can have a negative impact
on the fetus development. Insufficiently managed hyperglycemia
of mother during the first trimester increases the risk of congeni-
tal defects and spontaneous abortions. Neural tube defects, caudal
regression and cardiovascular defects are the most frequent con-
genital defects. Clinical tests have shown that the most frequent
birth defects in diabetic embryopathy are cardiovascular defects,
particularly atrioventricular defects, hypoplastic left heart and

Changes in embryonic development exposed to diabetic environment. (A) A normal development and (B) a
diabetic embryopathy. (C) Imunohistochemical staining of expressed genes that induce changes in the

morphogenetic process during heart development.

transpositions of large vessels. In addition, the risk of cardiovas-
cular diseases and diabetes is increased in children and adults that
had been exposed to unfavorable conditions during embryonic de-
velopment, a process called fetal programming. Laboratory of Mo-
lecular Pathogenetics focuses on the identification of genetic fac-
tors that may, in combination with maternal diabetes environ-
ment, influence embryonic and fetal development and thus
increase the risk of cardiovascular defects and functional changes
of the heart. We have used gene
expression profiling methods and
an animal model to identify
changes in signal pathways im-
portant for the morphogenesis and
maturation of the fetal heart that
are related to the crucial step in
heart development — septation.
We have demonstrated then a mu-
tation of transcription factor
called hypoxia-inducible factor 1
alpha results in an increased risk
for cardiovascular defects in dia-
betic embryopathy. We have
shown that the combination of
gene mutation and teratogenic di-
abetic environment alteres signal-
ing pathways, increases the risk of
diabetic embryopathy, and induces
changes in the process of fetal pro-
gramming.
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Institute of Biotechnology CAS, v. v. i.

Laboratory of Molecular Therapy

To Intervene Accurately and Efficiently

Cancer pathologies are a growing problem in industrial countries in spite of the unprecedented effort of
many scientists around the world. This very frustrating perspective is caused by an extraordinary plasticity
of tumor cells, i.e. their capability to escape the treatment, overcome adverse situations and utilize alterna-
tive sources of energy. It is not becoming clear that it is unrealistic to cure cancer with drugs that target a
single signaling pathway or one gene. It is therefore necessary to find a common intervention ‘point’ that
could not be mutated in cancer cells and that would be ‘universal’ (and selective) for a number of tumor types.

Mitochondrial respiration appears to be such an ‘Achilles’ heel’ of cancer.

The Czech Academy

www.ibt.cas.cz

Laboratory of Tumor Resistance

of Sciences

Treating Tumors!

Cancer is the second most frequent cause of death in developed countries. A timely and accurate diagnosis
and appropriate therapy are crucial for a successful treatment. Despite enormous progress in tumor diagnosis
and treatment it is evident that a many patients do not respond adequately to the therapy or they do respond
but the tumor gradually develops resistance and the treatment becomes ineffective. Tumor resistance is one of
the fundamental problems of cancer therapy as most patients do not die from the primary tumor but from the
secondary tumors that show resistance to the used anti-cancer drugs. One of the possible causes of tumor re-
sistance may be a special type of tumor cells called tumor-initiating cells, or also cancer stem cells. The cells

Prof. Jifi NeuZil, Ph.D.

New Small Molecules

Head: Our group focuses on a new approach

to cancer therapy, when we focus on new
small molecules that we design and that
affect mitochondrial respiration. We refer to these substances as
ymitocans (from ,mitochondria“ and ,,cancer®). These agents are

very efficient (and, at the same time, selective for tumor cells) also
against highly recalcitrant tumors, such as pancreatic cancer, high-
Her2-high breast cancer or triple-negative breast tumors. One of
the substances we designed (that are protected by international pat-

ents) is now entering clinical tests.

Verified by Experiments

Our research on horizontal transfer of mitochondria in exper-
imental animals further corroborates the notion that mitochon-
drial respiration is an appropriate molecular target for treatment
of neoplastic pathologies. We discovered that cancer cells with
strongly damaged mitochondrial DNA (mtDNA), when grafted
into experimental mouse, form tumors only after restoring their
mitochondrial respiration. This process involves trafficking of mi-
tochondria with DNA from the surrounding, stromal cells. As
the cancer cells cannot form tumors before restoring respiration,
it is obvious that respiration is essential for formation and pro-

gression of tumors. It is consistent with the above mentioned
proposition that respiration is a plausible target for treatment of
tumor diseases. We are currently studying the molecular mecha-
nisms and regulation of horizontal intercellular transfer of mito-
chondria and utilization of this novel phenomenon for develop-
ment of new approaches to cancer therapy.

MORE TO EXPLORE:
Tan A etal. (2015) Cell Metab 21, 81-94.

Obtaining mitochondria by
tumors without mitochondrial
DNA. Cancer cells that lack
mitochondria obtain them
from the host organism - in
this case from the mouse -
and they can grow and form
metastases only restoring
mitochondrial respiration.

6 Based upon Special Section published in Scientific American Czech Edition

show the characteristics of stem cells, and substantial resistance to anticancer drugs.

Let's Use All Weapons

Laboratory of Tumor Resistance focuses on biology and char-
acterizing of tumor-initiating cells. We mostly use the model of
so-called ,spheres in our laboratory, when the cancer cells are
grown in a special medium and grow as small ,microtumors,“i.e.
three-dimensional structures that exhibit an increased number
of tumor-initiating cells, and thus permit to study their various
characteristics. Our research goals include characterization of
molecules that are involved in drug resistance — such as expres-
sion and regulation of the so-called ABC-transport proteins, and
also finding characteristic features of those cells that can be used

Head:

Jaroslav Truksa, Ph.D.

in diagnosis and prognosis of tumor
diseases.

'The group also focuses on developing and testing new antican-
cer drugs that are targeted into mitochondria such as mitochon-
drially targeted vitamin E succinate (MitoVES), and also moni-
toring of transfer of mitochondria among cells, both in collabo-
ration with the Laboratory of Molecular Therapy. Further
research topic of the laboratory represents iron metabolism and
its alterations in the tumor-initiating cells and possible use of iron
metabolism-related genes in diagnosis or treatment of cancer.

Tumor cells of breast cancer (MCF7) and prostate cancer (LNCaP) in culture, grown as adherent cells and as ,,spheres*

Evidence of mitochondrial
localization of
mitochondrially targeted
derivative of vitamin E
(MitoVES) against the
original substance (-TOS)
which does not exhibit
mitochondrial distribution.
Source: Truksa et al. ARS,
2015.
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Laboratory of Gene Expression

From Healthy Cells to Healthy Organisms

Laboratory of Gene Expression is Europe‘s leading academic laboratory specialized in high-throughput
gene expression profiling and single-cell analysis using quantitative PCR in real time (qQPCR). We are work-
ing on several basic research projects in the field of developmental biology and stem cells, and also on applied
projects in the fields of cancer and neurological research. We also develop methods and applications for nu-
cleic acid analysis and are also interested in the area of standardization. The laboratory is equipped with
unique devices for single cell collection from suspension — CellCelector (ALS, Germany), and for high-
throughput analysis of gene expression — Biomark (Fluidigm, U.S.).

The Czech Academy

www.ibt.cas.cz

Laboratory of Biomolecular Recognition
of Sciences

Molecules of Life

For many people, the word ,molecule” represents only a dim memory of high school chemistry. Although
molecules form the material world around us, and actually also our physical selves, we rarely ponder how the
individual molecules give rise to something so incredibly complex, such as the human body. We can view bi-
omolecules as nanoscopic biological systems or machines that can arrange themselves into larger organized
entities and thus create the living matter. However, the living matter is not a static object. It is changing con-
stantly due to the activity of the biomolecules that are clustering in mutual interactions, transforming them-
selves chemically, producing new molecules and decomposing the old ones, including themselves. It is es-

Prof. Mikael Kubista, Ph.D.

Head: We use Xenopus laevis as a model

organism in our developmental biol-
ogy projects to explore the following
phenomena:

Frogs as a Model of Development

— the role of nitric oxide signaling in early development

— the function of nitric oxide in regeneration and wound healing

— localization of maternal mRNAs, miRNAs and proteins in the
egg and their distribution among blastomeres in the early de-
velopment.

We collaborate with University of Notre Dame, USA; and

Whitehead Institute, MIT, USA.

Two-days-old embryo of Xenopus laevis as a model organism for devel-
opmental biology

For Restoring the Nerve Cells

In the field of neural regeneration we use the mouse and rat

models to study:

— gene expression changes in glial cells during brain develop-
ment and after ischemic brain damage

— gene expression changes in glial cells during aging

— gene expression changes in glial cells during aging in the
mouse model of Alzheimer disease

— astrocytic subpopulation identified by single-cell gene expres-
sion analysis

— identification of new markers for astrocytes.

We collaborate with the Institute of Experimental Medicine,

Czech Academy of Sciences.

To Cure Cancer More Efficiently

In the field of cancer research:

— we evaluate a panel of markers for the profiling and character-
ization of circulating tumor cells to guide treatment.

— we investigate functional and molecular markers of DNA re-
pair and miRNAs in tumor and healthy tissue from a group of
patients with colorectal carcinoma.

Collaborating institutions: AdnaGen; TATA A Biocenter; First

Faculty of Medicine, Charles University; Institute of Experimen-

tal Medicine, Czech Academy of Sciences.
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Picking individual cells in prostate cancer with the help of CellCelector

sential in all these processes that the molecules can correctly recognize each other.

What Makes Biomolecules So Interesting for Research?

Despite the tremendous progress in the field of molecular biol-
ogy made in the last few decades, we are still at the threshold of a
detailed understanding of how biomolecular processes work. Re-
search and development in this field has the potential to bring en-
tirely new materials, pharmaceuticals, and other applications. In
our lab, we study two types of biomolecules, proteins and DNAs.
With proteins, we use methods of so-called directed evolution to
search for proteins that will bind with high specificity to so-called
cytokines, molecules of the innate immune system. Such proteins
have potential diagnostic or therapeutic applications. Regarding
DNA, we are interested in its basic structural characteristics, which

are important for understanding and possibly influencing the ge-

Investment that Pays off

To keep up with the world in our fields of research, we must
apply the most advanced experimental and computational ap-
proaches. In this respect, it is a great advantage that our labora-
toryis a part of a newly built BIOCEV center, equipped with top-
notch devices and technologies. Since today's science is interna-
tional, it is also necessary to collaborate with leading domestic
and foreign institutions in our field.

Head:

Assoc. Prof. Bohdan Schneider, Ph.D.

netic processes. Since both proteins and

DNAs developed in aqueous environ-

ment during evolution, we are also interested to learn as much as
possible about their interactions with water and dissolved ions.

In our lab, we succeeded in solving the previously unknown structure of
interferon gamma receptor 2. Main chain of the protein is shown in green,
the white area indicates the surface of the protein molecule. Side chains
of the amino acid motif that stabilizes the receptor molecule are high-
lighted in red. The structure has been deposited in the Protein Data Bank
under the code 5eh1.

From Basic Research to Practical
Application

The study of biomolecules is in many ways a fascinating intel-
lectual activity. However, we as scientists are well aware that satis-
fying our desire for knowledge is not the main motivation for sup-
porting science from the societal perspective. Instead, this motiva-
tion arises from the practical outcomes of science. Therefore, in our
laboratory we are studying biomolecular systems where one can
suppose that a detailed knowledge about them, their properties and
possible modifications would lead to the development of new diag-
nostic, therapeutic or biotechnological preparations. Currently, we
devote most of our attention to designing and further exploring
molecules that would block the biological activities of cytokines,

Old yellow enzyme
is an enigmatic
class of flavopro-
teins which can
mediate their
activity by defined
and reversible
aggregation.
Figure shows ster-
ical blocking of
the active site of
XdpB, one of Old
yellow enzymes,
PDB netry 5epd.

already mentioned above, which, if disregulated, can cause serious
autoimmune diseases such as psoriasis and Crohn's disease.
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Laboratory of Structure and Function of Biomolecules

Laboratory of Ligand Engineering

The Czech Academy
of Sciences

Tailor-made Proteins

Proteins form the basic structural and metabolic components of every living organism and affect its state

Biological Functions Lie in Three-dimensional
Organization of Atoms of Bio-molecules and in
Their Interactions

'The tools of single crystal X-ray diffraction help us describe structure of biological molecules at atomic de-

in health or disease. Protein engineering deals with structure-function studies of particular proteins and
this includes targeted modifications of protein molecules leading to an improvement of their properties
such as higher specificity of intermolecular interactions, an increased binding aflinity to the chosen molec-
ular target, or a generated blocking function. The Laboratory of Ligand Engineering is focused not only on
the “molecular design”, represented by in-silico modeling and by molecular modifications of proteins or
their particular domains using gene-fusion approaches, but also on the generation and characterization of tail and explain principles of function of proteins. In the Laboratory of structure and function of biomolecules
novel binding proteins selected from high-complex collections of ligand molecules, so-called combinato- we apply crystallography mainly in studies of previously unknown enzymes and receptors. We analyze our tar-
rial protein libraries. gets at atomic detail and elucidate properties of proteins with practical application. The results are applicable in

drug development (inhibition of retroviruses, fungal diseases, cancer), in immunology (immune system recep-

tors) and in processing of food and hazardous substances (enzymatic treatment and protection of food, degra-

For Better Diagnostics

Head:

Petr Maly, Ph.D.
y Recently we have established a model

of three-helix bundle of albumin-bind-
ing domain (ABD) of streptococcal protein G as a master scaffold
for the generation of high-complex combinatorial library of a the-
oretical complexity of up to 100 trillion variants. Protein of inter-
est serves as a molecular target for the selection of high-affinity
binding proteins that are further characterized for their specificity,

biochemical properties as well as biophysical parameters such as
thermal stability, binding kinetics or the ability to form multi-mers.
During several past years, the established ABD model has been
used for the selection and characterization of high-aflinity protein
variants binding human interferon gamma, but also for the gener-
ation of binders targeting human prostate cancer serum oncomark-
ers important for more-complex in vitro diagnostics.

NO to Autoimmune Diseases!

Inhibitory binding proteins targeted to human IL-23 cy-
tokine (called ILP binders) and IL-23 receptor (REX binders)
are of a special value as they block the binding of the cytokine
to cell-surface receptors, leading to the suppression of signaling
cascade into T lymphocyte nucleus and a subsequent secretion

of several pro-inflammatory modulators playing a critical role
in the development of several autoimmune diseases. These li-
gands are patented as promising alternatives to commonly used
antibodies and might be useful for the development of topical
anti-psoriatic drugs.

Based on a genetic information carried by the particular messenger RNA,
ribosome complexes produce the corresponding protein variant binding
to the immobilized protein target. The bound ribosome complexes are
dissociated and the released genetic information carried by the RNA is,
after the reverse transcription to DNA, identified by sequencing.
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The generated binding proteins can be immobilized to the surface ofa
microfluidic chip and serve as high-affinity capture proteins for serum
diagnostics of tested individuals.

dation of warfare agents).

Head:

Innate Defense against Diseases

Protein interactions play a crucial role in the human immune
system. Upon contact a cell of the innate immune system has to rec-
ognize the normal cell of the organism from a virus-infected or
cancer cell. Interactions between the cell surface receptors and their
ligands are determinant in this process. If receptors of a natural

Against other human pathogens

Enzymes secure a dramatically increased efficiency of the nec-
essary chemical reactions using the exact arrangement of the key
chemical groups. Plants utilize nucleases of type I for non-specific
cleavage of nucleic acids in tissue development and apoptotic func-
tions. In collaboration with the Institute of Plant Molecular Biol-
ogy, Biology Centre CAS and with the University of Chemistry
and Technology Prague we determined the structure of the toma-
to multifunctional nuclease 1 with anticancer effects and explained
its stability and principles of specificity. Similar enzymes are used
also by human pathogens such as Legionella and Leishmania. We
want to contribute to the fight against some major diseases by ex-

planation of their structure-function
relationship and role in infec-
tion.

The crystal structure

of the extracellular

part of the LLT1 ligand

of human natural kill

cellreceptor. Molecular

surface of a complex of

three protein dimers is

shown, each dimer is in dif-

ferent shades of one color. The

usual interaction interfaces of the

dimers are oriented into the hexamer inte-

rior and glycosylation chains of this protein are exposed to the exterior of the
hexamer. The first unit of N-acetylglucosamine is represented by sticks.

Jan Dohnalek, Ph.D.

killer cell send signals to their mother cell to destroy the enemy, a
complex of proteins is secreted causing a rapid degradation of the
contacted cell. In collaboration with the Faculty of Science of the
Charles University and with the Institute of Microbiology CAS we
determined the structure and the related properties of several C-
type lectin-like ligands and receptors of natural killer cells: mouse
C-Irb, mouse NKR-P1A, and human LLT1. These studies are
aimed at determination of the interaction details and then utiliza-
tion of the new knowledge for human health.

Importance of research infrastruc-
tures and international collaboration

Our laboratory significantly contributed to the establishment of
the Centre of Molecular Structure BIOCEV, now part of an In-
struct center. It collaborates with the European infrastructure In-
struct, the University of Oxford and the University of York. Our
studies also include new enzymes for biotechnologies in collabora-
tion with Novozymes A/S in Copenhagen.

Above left: Protein
crystals (flavin oxidase)
in polarized white light.
Above right: A single
crystal X-ray diffraction
pattern of an enzyme.
Below: Exploitation of
anomalous scattering
in crystallographic
analysis enables exact
identification of zinc
ionsin the active center
of the plant multifunc-
tional nuclease TBNT;
spheres indicate posi-
tions of the zinc ions,
the surrounding amino acid residues are represented by sticks and the net
represents a contour of electron density corresponding to the signal of the
anomalous scattering of zinc at a given wavelength of X-rays and identifies
the element and its coordinates.
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Laboratory of Structural Biology

Metalohydrolases as Targets for Tumor
Diagnosis and Therapy

Our laboratory studies metalohydrolases, especially the family of histone deacetylases and M28 proteas-
es (e.g., prostate-specific membrane antigen — PSMA). Mutations or aberrant expression of these enzymes
are associated with neoplastic malignancies as well as a number of neurological disorders, including e.g. Alz-
heimer‘s disease, schizophrenia, and amyotrophic lateral sclerosis. Our research activities are aimed at two
main objectives: (i) to understand the role of the studied metalohydrolases in physiological and pathological
processes, and (ii) to develop reagents that specifically recognize target proteins and can be used for diag-

The Czech Academy

www.ibt.cas.cz

Laboratory of Structural Proteins

of Sciences

Providing Cell's Shape and Movement

Structural proteins that form the basis of cytoskeletal networks provide rigidity to the cellular content
and are able to generate mechanical forces. This role of the cytoskeleton is essential for a wide variety of key
cellular processes, such as, cell division, cell motility or morphogenesis (Civelekoglu-Scholey & Scholey
2010; Abu Shah & Keren 2013). Mechanical forces are generated in two basic ways: by cytoskeletal filaments
that grow and shrink, and by proteins that bind to the cytoskeletal filaments and are able to move these fila-
ments, such as, for example, molecular motors. How do these individual elements of the cytoskeleton coop-
erate to generate coherent behavior of the cytoskeletal networks and ensure the correct course of the cellular

nostic and/or therapeutic purposes.

Head:

Cyril Bafinka, Ph.D. . ..
To achieve the first objective, we use

a broad spectrum of experimental ap-
proaches involving the production of recombinant proteins in di-
verse heterologous expression systems (bacterial, yeast, insect,
and mammalian cell cultures), their purification and subsequent
biochemical, biophysical and structural characterization. We use
modern methods of molecular biology to modify the structure of
naturally occurring proteins and monitor the impact of the mu-

A Wide Range of Experimental Approaches

tation on their function. Enzyme activity and substrate specific-
ity are studied by high-performance liquid chromatography, or
fluorescent techniques using peptide microarrays. Biophysical
characterization includes, e.g., differential scanning calorimetry,
circular dichroism or surface plasmon resonance. The primary
tool for studying the three-dimensional structure of the studied
proteins and their interactions with newly developed reagents in-
clude then electron microscopy and X-ray crystallography.

Recognize and Cure

We use the knowledge garnered through our basic-research
oriented studies to develop tools (i.e. small molecules or macro-
molecules) that can be used as research reagents or in clinical
practice. Such translational research is performed in collabora-
tion with research centers and industrial partners in the Czech
Republic and abroad. In collaboration with our foreign col-
leagues, we for example solved three-dimensional structures of
several dozen PSMA complexes with small-molecule inhibitors

and our data laid foundations for the structure-assisted develop-
ment of the next generation compounds. Together with the Tech-
nical University of Munich we have recently filed a European pat-
ent application describing the development of high-affinity mac-
romolecules targeting PSMA that can be used for prostate cancer
imaging. In conclusion, in our projects we aim at crossing the
boundaries of the basic research and translate our findings into
practical biomedical applications.

c antigen and histone deacetylase 6. (A) Tertiary structure PSMA.

ion of prostate-specific
Analysis of protein crystals allows detailed description of the position of the inhibitor in the inner cavity of the enzyme
and detection of non-covalent interactions between the protein and inhibitor. The data obtained contribute to the
development of new high-affinity inhibitors potentially usable in medical practice. (B) The deacetylation activity of
histone deacetylase 6 is described using biochemical constants Km and Vmax. The measurement is performed on a
dilution series of synthetic peptides containing an acetylated lysine. (C) Absorption spectrum in the UV region of the
substrate after deacetylation is changed and this change is recorded spectrophotometrically. Absorption curves are
plotted as measured at minute intervals. (D) Spatial arrangement of multimeric HDAC6 forms was studied by
cryo-electron microscopy. The 3D reconstruction reveals a nonameric ring structure.

Peptide deacetylation by HDAC6

- Cortactin peptide
~ Histone peptide 1
Histone peptide 2

0 100 200 300
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processes is not fully understood.

We Understand Increasingly Complex Systems

To answer these questions we use a bottom-up research strat-
egy, increasing the level of complexity of the investigated systems.
We isolate individual cytoskeletal proteins, the individual ele-
ments of the cytoskeletal complexes, which we combine in vitro
and investigate their self-assembly. We explore such reconstituted
system down to single molecule level using advanced biophysical
methods. We employ optical microscopy enabling the visualiza-

Head:

Zdenék Lansky, Ph.D.
tion of single molecules (Joo et al. 2008), enekLansky

and optical tweezers enabling manipu-

lation of single molecules and the measurement of mechanical
forces (Moffitt et al. 2008). We combine our experimental ap-
proach with mathematical modeling, which provides quantitative
understanding of the molecular mechanisms underlying the ex-
amined cytoskeletal system.

The Principle of Motion Discovered

Recently, using this approach, we showed that the relative
movement of cytoskeletal filaments can be driven by a force analo-
gous to pressure that drives the piston in a gas-filled cylinder (Lan-
sky et al. 2015). We found that cytoskeletal proteins, which are
confined in the space between cytoskeletal filaments, in which they
move by diffusion (Braun et al. 2011), generate pressure similarly
to gas particles enclosed in a cylinder. We quantified this ,,protein
pressure and demonstrated that it is high enough to move cy-
toskeletal filaments relative to each other and could thus be relevant
for the rearrangement of the cytoskeleton during the cell cycle. Our
approach thus enables a detailed understanding of the interplay of
the individual components that generate mechanical forces inside
the cell, gradually gaining a comprehensive understanding of the
cellular processes driven by cytoskeletal networks.

MORE TO EXPLORE:

https://www.biocev.eu/en/programme/structural-biology-and-protein-engineer-
ing/structural-proteins-and-their-complexes/

The relative movement of cytoskeletal filaments propelled by the pres-
sure of diffusing proteins. a) Micrographs of two cytoskeletal filaments
attime t = 0 to15 minutes. One filament (dim red) is firmly attached to the
substrate and its ends are indicated by white dashed lines. The second
filament (bright red) moves along the attached filament. The force driving
this movement is generated by cytoskeletal proteins ASE1 (green), which
are diffusing in the space between the filaments. b) Schematic illustra-
tion of the experiment presented in panel a). ¢) Macroscopic analogy of
the experiment in panel a), diffusing particles of gas generate pressure in
the closed space of the cylinder. This pressure manifests itself as the
movement of the piston.

References:

Abu Shah E, Keren K, Current Opinion in Cell Biology 2013, 25 (5), 550-557

Civelekoglu-Scholey G, Scholey JM, Cellular and molecular life sciences 2010,
67 (13), 2231-2250

Braun M et al., Nature Cell Biology 2011, 13 (10), 1259-1264
Joo C etal., Annual review of biochemistry 2008, 77, 51-76
Lansky Z et al., Cell 2015, 160 (6), 1159-1168

Moffitt et al., Annual review of biochemistry 2008, 77, 205-228
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Core Facilities

Centre of Molecular Structure

The Centre of Molecular Structure (CMS) encompasses several laboratories providing a complex approach
to studies of three-dimensional structure, function and biophysical properties of biological molecules. To-
gether with core facilities in CEITEC, CMS is a part of Czech Infrastructure for Integrative Structural Bi-
ology (CIISB), national affiliated centre of INSTRUCT (European Integrated Structural Biology Infra-

structure).

The Czech Academy

www.ibt.cas.cz

Core Facilities

of Sciences

CMS provides expertise, measurements and assistance in the following areas:

crystalisation of biological molecules

single crystal x-ray diffraction

crystal structure solution

microcalorimetric techniques for monitoring of
interactions and stability (ITC, DSC)
determination of parameters of molecular inter-

actions (SPR)

interaction analysis of biomolecules by micro-
scale thermophoresis technique (MST)
determination of protein primary sequence on
microgram scale and of arrangement of disul-
phide bridges (FTMS)

characterisation of post-translational modifica-
tions

* tertiary and quaternary structure mapping.

Bruker Daltonics 15T-Solarix XR FT-ICR ultra-high resolution mass spec- Bruker D8 Venture diffractometer with a high-flux liquid Gallium MetalJet D2
trometer at the CMS, with electrospray and MALDI ion sources, coupledto  X-ray source, Photon Il detector and Kappa goniometer. This is also

an Agilent Technologies 1200 HPLC system.

equipped with an ISX motorized stage for in-situ X-ray diffraction experi-
ments, enabling screening of diffraction properties in crystallization trays.

Quantitative and Digital PCR

The IBT qPCR Core Facility is one of Europe’s leading academic service providers specialized in high-
throughput gene expression analysis using real-time quantitative PCR (QPCR). It is the best equipped and
experienced laboratory for nucleic acid analysis in the Czech Republic offering services on the unique and
powerful microfluidic high-throughput BioMark™ System from Fluidigm. It uses integrated fluidic cir-
cuits known as dynamic arrays for gene expression analysis, genotyping analysis and digital array tech-
nology for absolute quantification of PCR targets and copy number variation analysis. 9,216 reactions can
be processed in a single run.

Our aim is to make state-of-the-art qPCR technologies and know-how related to nucleic acids analy-
sis available to academic researchers on attractive conditions. We contribute to clients’ workflow from ex-
traction of samples, to qPCR, data analysis and any downstream applications. We have separate labora-
tories for extraction, pre-PCR, PCR, and post-PCR to eliminate any risk for contaminations. We also of-
fer academic researchers the possibility to perform their own experiments at our facility. We also support
the Prague TATA A Biocenter in real-time PCR courses.

Head:
Lucie Langerova

Core facility Genecore and its equipment for nucleic acid analysis including BioMark, loading stations, qPCR instruments and robotic liquid handling

Head:
Lukas Werner, Ph.D.

Service Technology Laboratory

The Service Technology Laboratory (STL) is a section within Core Facility department of the Insti-
tute of Biotechnology in BIOCEV. Our laboratory was founded as a member of preclinical Test Sites in
the CAS and we are primarily oriented to medicinal chemistry and preclinical development. Our expe-
rience comprises preparation of various Test Items including process optimization and initial scale-up.
Good Laboratory Practice (GLP) certification of prepared compounds is an option for GLP part of pre-
clinical development. Synthetic work is offered either on contract basis or as a part of academic collabo-
ration. STL laboratory can also assist with formulation development as well as with chemical and phys-
ical stability studies including sub visible particles analysis. Our laboratory is frequently involved in both
study design and evaluation. If required, we can also assist with composing of patent applications and
documentation for the State Institute for Drug Control. STL is also very much opened for academic col-
laboration in the area of synthetic organic chemistry and SAR studies.

14 Based upon Special Section published in Scientific American Czech Edition
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Strategie rozvoje Biotechnologického ustavu AV CR, v. v. i.
2017-2022

1. Kratka historie a soucasnost

Prvniho ledna 2008 Akademive véd Ceské republiky zaloZila novou védeckou instituci
Biotechnologicky ustav AV CR, v. v. i. (BTU) jejiz primarni naplni byl soustfedény
biotechnologicky orientovany aplikovany vyzkum a vyvoj.

ZacCatky ustavu nebyly jednoduché, vétSina skupin byla nové ustavena, upfesnovala
se jejich védecka napln, ustav mél omezené finanéni moznosti, rust ustavu byl
v kréském arealu prostorové omezen, presto napomahal ustaveni a rozvoji novych
skupin. Pracovnici ustavu na zakladé intenzivni védecké prace prokazali, Ze jsou
schopni publikovat rocné kvalitni publikace v mezinarodnich odbornych €asopisech
s narUstajicim impakt faktorem. Ustav prokazal nejen Zivotaschopnost, ale i
kontinualni rist se zvySujici se produktivitou védeckych vysledkl. Toto se odrazilo na
pozitivnim hodnoceni Ustavu v ramci ,Hodnoceni Gstavi AV CR za léta 2010-2015".

Pro rozvoj ustavu je zasadni jeho zapojeni do centra BIOCEV (www.biocev.eu)
spoleéného projektu Sesti Ustavi Akademie véd CR (Ustav molekularni genetiky,
Biotechnologicky Ustav, Mikrobiologicky Ustav, Fyziologicky uUstav, Ustav
experimentalni mediciny a Ustav makromolekularni chemie) a dvou fakult Univerzity
Karlovy v Praze (Pfirodovédecka fakulta a 1. Iékafska fakulta), jehoz cilem je realizace
védeckého centra excelence v oblastech biotechnologii a biomediciny. Finance byly
poskytnuty z Evropského fondu regionalniho rozvoje, prostfednictvim Operacniho
programu Vyzkum a vyvoj pro inovace.

Ustav se podilel na pripravé projektu, ktery byl v realizaéni éasti ukon&en ke konci roku
2015. V lednu 2016 se ustav prestéhoval a zacal pracovat v nové budové centra
BIOCEV ve Vestci.

Ustav, jehoz naplni je vsoudasné dobé& Spickovy zakladni vyzkum v oblasti
molekularné biologickych véd a vyhledovy prfevod biotechnologickych metod a
molekularnich nastroji k diagnostice a lIécbé patologického stavu burnky do
humanni mediciny, pripadné dalSich dtlezitych oblasti lidské ¢innosti, je zapojen
do dvou z péti vyzkumnych programu centra BIOCEV (Program 3 a 5).

Ustav méa nyni deset skupin, jejichz aktivity pokryvaji dva zakladni sméry vyzkumu
v ustavu a to oblast vyzkumu od patologie lidskych onemocnéni k proteinovému
inzenyrstvi a strukturni biologii:

A. Vyvoj terapeutickych a diagnostickych nastroju

Spojujicim ¢lankem péti vyzkumnych skupin je studium patologickych podminek
buriky, identifikace pficin tohoto stavu, expresni profil vybranych genu, role signalnich
molekul v detekci zmén v lokalizaci a modifikaci vybranych proteint a identifikace
dalSich molekul ve vztahu k patologii.




V praktické aplikaci se jedna o vyvoj novych metod a nastroji k diagnostice
monitorovani onemocnéni a vyvoj nastroji molekularni terapie, jako je vyvoj, testovani
a aplikace novych terapeutik.

B. Strukturni biologie a proteinové inzenyrstvi

Cilem péti skupin je vyzkum novych biotechnologicky, diagnosticky a lékarsky
dulezitych biomolekul, proteind a nukleovych kyselin, které jsou pfipravovany
metodami molekularni biologie a proteinového inZenyrstvi.

V praktické aplikaci pochopeni struktury studovanych molekul a jejich vzajemnych
interakci pomuUze zménit jejich biologické aktivity a mohou byt pouzity jako diagnostika
onemocnéni, IéCiva, nebo pokrocilé materialy.

C. Servisni laboratore a infrastruktury

Ustav odpovida za dvé servisni pracovisté vramci BTU i centra BIOCEV a jedno
servisni pracovisté uvnitf ustavu.

Jedna se o ,Centrum molekuldrni struktury“, které je &lenem Ceské infrastruktury pro
strukturni biologii, a plnohodnotnym centrem evropské infrastruktury pro strukturni
biologii Instruct. Toto za¢lenéni je soucasti strategie rozvoje pfistrojového vybaveni a
expertizy pracovisté v oblasti strukturnich a biofyzikalnich technik.

Druhé servisni pracovisté je ,Kvantitativni a digitalni PCR", které se fadi mezi pfedni
evropské pracovisté, které se specializuji na poskytovani real-time PCR (qPCR)
sluzeb a kurzd. Jedna se o jedno z nejlépe vybavenych pracovist v Ceské republice.
Nové byla ustavena ,Servisni technologicka laborator”, ktera zajiStuje realizace
syntézy latek, jejich izolaci, identifikaci a purifikaci pro preklinické testy a prvni faze
klinickych studii.

2. O co usilujeme?

e Chceme vytvorit dlouhodobé stabilni Biotechnologicky ustav AV CR, v. v. i. (BTU),
ktery bude nadale orientovan na =zakladni vyzkum v oblasti molekularné
biologickych véd na $piCkové urovni a vyhledové na pfevod biotechnologickych
metod a molekularnich nastroji k diagnostice a IéCbé patologického stavu buriky
do humanni mediciny.

e Chceme vytvofit ustav rozeznatelny v mezinarodnim méfitku s kvalitnimi
védeckymi vysledky a aplikacemi vyuzivanymi v praxi.

e Chceme vyznamnou mirou ovlivnit pfevod biotechnologickych vysledkt laboratofi
do praxe k uplné aplikaci v humanni mediciné.

e Chceme se aktivné ucastnit prfipravy transformace akademickych pracovist
v BIOCEV-u po roce 2020, aby probihalo v souladu s touto Strategii rozvoje
ustavu.

3. Jak toho dosahneme?

VySe uvedeného cile lIze dosahnout duslednou aktivni €innosti vedeni ustavu, v
soucinnosti s Radou BTU a vedoucimi laboratofi, ktefi budou podporovat, iniciovat a
zajistovat nasledujici aktivity:



o stabilizace ustavu, zajisténi podminek k realizaci védecké Cinnosti (to je Plan
¢innosti jednotlivych laboratofi na urcité roky (KAV), projekty v centru BIOCEV
a pInéni ziskanych grantovych projektu)

e podpora vyzkumu, ktery bude zaloZzen na uzké spolupraci badatelskych tymu,
a to jak v ramci Ceské republiky, tak i v zahranici

e podpora vyzkumu s prokazatelnou mezinarodni excelenci a narodni relevanci

e zvySovani védecké urovné, duslednou vnitini evaluaci védeckych pracovnikl a
skupin s dopadem na jejich institucionalni financovani

e zakladani novych skupin s podporou pro zacinajici mladé skupiny

e podpora aplikaci vysledkt védy do praxe s pomoci nové vzniklého pracovisté
transferu technologii v BTU a zapojenim ,Servisni technologické laboratore* do
nového programu Strategie AV21: ,Komplexni preklinické pracovisté pro
testovani latek v reZzimu spravné laboratorni praxe (SLP)*

e aktivni ufast ustavu v transformaci, diskuze s vedenim jednotlivych
akademickych pracovist participujicich v centru BIOCEV a pfiprava
transformace akademickych pracovist centra BIOCEV.

4. Predpoklady

Nezbytnym predpokladem pro rozvoj Biotechnologického Ustavu AV CR, v. v. i.
jsou $pickove védecké vysledky, které budou prenaseny do praxe.

DalSim nezbytnym pfedpokladem jsou finanéni podminky. Na zakladé velmi
dobrého hodnoceni ustavu v ramci ,Hodnoceni ustavu AV za léta 2010-2015% bylo
BTU pfislibeno navy$eni institucionalnich financi, nutnych k zajisténi &innosti
ustavu, pokryti zavazk( vramci centra BIOCEV, i specifickych finanénich
pozadavku na ustav v disledku presunu pracovisté mimo Prahu. Kromé toho Ustav
vyuziva i jiné zdroje financovani a to z grantovych agentur. Nezanedbatelna je také
finan¢ni podpora vyzkumu jedné skupiny soukromym darcem. DalSim potencialnim
zdrojem financi je mozny budouci prodej patentovych prav na nové protirakovinné
latky a jiné IéCebné preparaty a postupy.

Biotechnologicky ustav osm let po zaloZeni prokazuje, Ze je velice dynamickou
instituci a ma v sou¢asné dobé vSechny predpoklady k dalSimu rozvoji, jako
vyznamna védecka instituce s vlastni identitou (spoleCenska relevance ustavu,
zapojeni studentd a pfednasejicich na VS, postaveni v narodnim a mezinarodnim
kontextu, udrzitelnost a jasnou strategii a zaméry do budoucnosti).

Strategie rozvoje Biotechnologického tstavu AV CR, v. v. i.:

o J. P&knicova, 24. 5. 2016, dopInéna o pfipominky vedoucich
e Odsouhlasena Radou BTU 19. 9. 2016



Seznam zkratek

1. LF UK v Praze: 1. |ékafska fakulta Univerzity Karlovy v Praze

AV CR:
AZV CR:
BIOCEV:

BTU:
FGU:
FROV JU:

GA CR:
JHU:
MPI - CBG:
MPO:
MSMT:
MZ CR:
OP VVV:
PCR:
PiF UK:
PSMA:
TACR:
TATAA:
TTO:
TUM:
UK:
UMG:
UZFG:
VSCHT:
WIS:

Akademie véd Ceské Republiky
Agentura pro zdravotnicky vyzkum Ceské republiky

Biotechnologické a biomedicinské centrum Akademie véd a Univerzity
Karlovy ve Vestci

Biotechnologicky ustav AV CR, v. v. i.

Fyziologicky Ustav AV CR, v. v. i.

Fakulta rybafstvi a ochrany vod Jihogeska univerzita v Ceskych
Budéjovicich

Grantova agentura Ceské republiky

Univerzita Johnse Hopkinse (Johns Hopkins University)
Max Planck Institute of Molecular Cell Biology and Genetics
Ministerstvo primyslu a obchodu

Ministerstvo Skolstvi, mladeze a télovychovy
Ministerstvo zdravotnictvi Ceské republiky

Operaéni program Vyzkum, vyvoj a vzdélavani
Polymerazova fetézova reakce

PFrirodovédecka fakulta Univerzity Karlovy v Praze
Prostate Specific Membrane Antigen

Technologicka agentura CR

TATAA Biocenter AB

Technology Transfer Offices

Technicka univerzita Mnichov

Univerzita Karlova

Ustav molekularni genetiky AV CR, v. v. i.

Ustav zivo&idné fyziologie a genetiky AV CR, v. v. i.
Vysoka Skola chemicko — technologicka v Praze

Weizmann Institute of Science





