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Bez univerzit by firmy v regionu nerostly

Without Universities, Companies Wouldn't Grow

Buné¢nd detektivka
Cellular Detective Story

|
Kvalitni vé
ktefi s Brity vyvijeji mozny zplsob |écby rakoviny
Researchers Developing Potential Treatment for Cancer
Along with the British Say: Good Science Is Always Risky

Sance, Ze z jejich laboratofi vzejde tisp&sny zptisob Iécby rakoviny, je statisticky kolem jednoho
procenta. Presto se uZ nyni povedlo docentiim Lumirovi Krej¢imu a Kamilu Paruchovi z Masarykovy
univerzity dosdhnout obrovského tspéchu. Ke spoluprdci ziskali firmu Artios Pharma Ltd., britskou
biotechnologickou spolecnost, s niz budou na nadéjném vyzkumu spolupracovat. V idedlnim
pfipadé by na konci celého procesu mohl stdt lék, ktery by zabrdnil urcitym nddorovym burikdm
v opravé jejich poskozené DNA a tim je znicil.

Statistically, the odds of their laboratories coming up with a successful new treatment for
cancer are around 1 per cent. Nonetheless, Associate Professors Lumir Krej¢i and Kamil Paruch
have already achieved a great success. They enlisted the cooperation of Artios Pharma Ltd.,
a leading British biotech company, to fund their promising research and to develop new targeted
cancer treatments that are expected to arise from this work. Ideally, the whole process will result
in producing a drug that will be capable of preventing certain cancer cells from repairing their
damaged DNA, thus effectively destroying them.

Lumir Krej¢i je odbornikem na biochemii a mo-
lekuldrni biologii, vénuije se hlavné studiu oprav
poskozené DNA. Kamil Paruch se jako organicky
chemik zaméfuje na vyvoj novych sloucenin s te-
rapeutickym potencidlem. Spole¢né tak vytvofili
silny tandem, kterému se v rdmci Masarykovy
univerzity poved| nebyvaly tspéch.

.Hledat priimyslové partnery pro spole¢ny vy-
zkum je vyzva, protoZe existuje nesmirna konku-
rence akademickych pracovidt, kterd jim nabizeji
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tisice projektd. Realizuje se jich jen zlomek. A to,
Ze nepatfime mezi prestiZni svétové univerzity,
nam rozhodné& nepoméhd. Kdyz budete mit dva
velmi podobné projekty, jeden nabidneme my
a druhy Oxford, je jasné, koho si firma vybere,”
fika Paruch.

Na firmu Artios Pharma, kterd je predni bio-
technologickou spole¢nosti v oblasti tzv. DNA
Damage Response (DDR) a specializuje se na
vyvoj novych zplsobu 1é¢by rakoviny, narazili

Mefteni stresu podle NASA
Measuring Stress According to NASA

diky doporuceni prof. Steva Jacksona z University
of Cambridge, ktery byl fe¢nikem jedné z pred-
néasek unikéatni série MU Mendel Lectures. Po
prvnim kontaktu s firmou bylo jasné, Ze je projekt
brnénskych védcli zaujal. Nésledovalo nékolik
mésicl vyjedndvani, nez byla v ¢ervnu 2017
podepsand smlouva.

+Jsme nad3eni, Ze mizeme oznamit tuto stra-
tegickou vyzkumnou spolupraci s Masarykovou
univerzitou a Ze tak mizeme vyzkum Lumira
Krej¢iho a Kamila Parucha v oblasti nukledz po-
sunout k moznému vyvoji nové lécby rakoviny.
Spole¢nosti Artios se dafi budovat velké portfolio
vysoce inovativnich programt DDR a tato spo-
luprace nam pomuze naddle se drzet na Spicce
v oboru," komentoval spolupréci generdlni feditel
spole¢nosti Artios Pharma dr. Niall Martin.

Cena léku budoucnosti

Na vyjednavéni podminek pracovali i manazefi
a préavnici Centra pro transfer technologii MU.
.Celé jednani bylo velmi pratelské a konstruktiv-
ni, ale i presto trvalo v podstaté skoro pdl roku,
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coz je v této oblasti celkem bézné. Myslim, ze
obé strany jsou s vysledkem spokojeny a MU se
touto spolupraci mize zatadit po bok véhlasnych
svétovych univerzit,” chvdli vysledek business
manazer CTT dr. Radoslav Trautmann, ktery
se na jedndnich s firmou podilel. , Je to diikaz
toho, jak vysoce kvalitni védecky projekt nasi
vyzkumnici nabidli," dodava.

Ze se poved| ojedin&ly dspé&ch, potvrzuje i dalsi
odbornik z oboru. ,,Z nasi zku3enosti vyplyvd,
Ze nalezeni partnera ve fazi, v jaké se to po-
vedlo Masarykové univerzité, je velmi ndro¢né.
Zpravidla to vyZzaduje soustfedéné usili po né-
kolik let s velmi nejistym vysledkem. Spolupréce
s firmou Artios je vyjime¢na a ukazuje v pod-
staté idedlni stav, kdy dal$i mezi¢lanky mezi
univerzitou a licenénim partnerem nejsou treba.
Excelentni véda se zde setkala s vysokou kvalitou
vysledkl a namérenych dat a také s komplex-
nim pfistupem k problému,” hodnoti dr. Jaromir
Zahradka z IOCB TTO.

Odbornici z transferového pracoviété Ustavu
organické chemie a biochemie Akademie véd
maji s licencovdnim potencidlnich léciv zku-
Senosti. CTT proto pomahali nacenit dusevni
vlastnictvi, které univerzita do spoluprace vkla-
dd. , Hleddni hodnoty projektu v této rané fdzi
je velmi obtizné a jednd se vzdy pouze o hruby
odhad. Je zde celd fada faktor(, které mohou
hodnotu lpIn& zménit. V potaz se bere fada
parametr(i zahrnujicich velikost trhu a trendy na
trhu, dosazitelny trzni podil, vysi licen¢ni platby,
faktor ¢asu a rizika a dal3i. Vysledek tak spis
ukazuje na to, jestli jsou predpoklddané trzby
spojené s budoucim lé¢ivem dostate¢né veliké
vzhledem k riziku, které je nutné podstoupit,”
vysvétluje Zahradka, ktery kromé IOCB TTO
plsobi i v i&i Prague, jez podporuje rané pro-
jekty v oblasti mediciny.

Firma pom(ze penézi
i védeckym know-how

Nadéjné latky i terapeuticky cil, na ktery by
mély plsobit, zkouma vyzkumny tym Parucha
a Krej¢iho uz nékolik let. Konkrétné se zabyvaji
blokovanim nukledz, které pomdhaji opravo-
vat poskozenou DNA a v pfipadé rakoviny tak
mohou vést k rezistenci nadorovych bunék na
|é¢bu. Navic nékteré nddory, diky své zménéné
genetické vybavé, mohou byt zcela zavislé na
ur¢itém druhu DNA opravy. Pokud by se povedlo
opravu u téchto bunék zablokovat, doslo by
k jejich zniCeni a zdravd tkdn by nebyla zasazena.

.Ted budeme pracovat na detailni charakterizaci
ulohy vytipované nukledzy pfi stabilité genomu
a jaky terapeuticky potencidl by mohlo mit jeji
zablokovéni. Vzhledem k tomu, Ze jsme jiz iden-
tifikovali sérii inhibitord, zajima nds také, jaky je
jejich mechanizmus puasobeni v burikdch” fika
Krej¢i s tim, Ze cilem je dostat do dvou az tfi let
vhodnou slou¢eninu do klinického testovanti.

Artios s vyzkumem poméhd nejen finan¢né, ale
i védecky. , Firma mé vlastni Scientific Advisory
Board, ktery zahrnuje i nékolik svétovych od-
bornikl. S nimi jsme pravidelné v kontaktu
a diskutujeme progresi projektu. Kromé toho
ma Artios i svdj vlastni vyzkum, kterym se na
projektu bude podilet. Navzdory této experti-
ze se ale samoziejmé mize stat, Zze nase latky
nebudou mit pozadovany efekt a cely program
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muze béhem klinického testovéni skoncit,” upo-
zorfuje Krejéi na riziko, které je pro vyvoj lékd
typické. Potencidlni pfinos je ale obrovsky, jak
z finan¢niho hlediska, tak z pohledu zlep3ovani
kvality Zivota pacient( s rakovinou.

Diky financim z Artiosu mohou védci svij vy-
zkum posouvat tam, kam by se bez priimys-
lového partnera jen tézko dostali. ,S pomoci
dostupnych ¢eskych grantli by tento projekt
nebyl realizovatelny. Mluvime o financich v f4-
dech desitek milion0i korun. Pokud bychom se
bavili o prvnich fazich klinického testovani, to
jsou uz stovky milion(," upozoriuje Krej¢i.

Strasti ceské védy

.Celkové je tuzemské prostredi v(i¢i naro¢nému
vyzkumu velmi malo vstficné. Grantové agentury
védce nuti publikovat, coz vdm napfiklad u stan-
dardniho tfiletého projektu prakticky znemozni
podat patentovou ptihlasku. U mnoha OP VVV
vyzev se vypisuji mnohasetstrankové zadosti,
které jen mélo souvisi s védeckou podstatou pro-
jektu. Podporené projekty ¢asto vybiraji lidé,
ktefi nejsou odborniky v oboru a hodnoti hlavné
formalni stranku véci, nikoliv védeckou relevanci.
V Uspésnych zemich a institucich maji védci dosta-
te¢nou miru svobody, protoze existuje diivéra, ze
védec je dostate¢né kvalitni a soudny, aby penize
upotfebil sprdvnym zptsobem. Pokud to u nds
bude pokra¢ovat jako dosud, budou projekty jako
ten na3 vznikat spi3 navzdory systému, nikoliv
diky jeho podpore,” varuje Paruch.

Velky problém je podle védcll pravé s financo-
vanim riskantnich projektd, které nemuseji vést
k o¢ekavanému vysledku. ,,Mlze to sklouznout
k tomu, Ze védci nebudou délat vyzkum, ktery
je riskantni, ale budou spi$ badat v uz zndmych
oblastech, kde jsou vysledky jistéjsi. Ale vyzkum
je ze své podstaty riskantni, a pokud chcete
posunout hranici pozndni, tak nemdzete védét,
k ¢emu a kdy dojdete. Méli bychom prestat nasi
védu oklestovat manazersko-administrativnim
ptistupem a védci by se neméli bt jit do ne-
znamych véci, které hned nemaji jednoznagny
vysledek. Pokud se snazime posouvat védu ku-
predu a jsme k sobé upfimni, je to jedina cesta
k uspéchu,” uzavira Krejei. u

Paruch maji oba bohatézkusenost! ze zahranici
@mil RLIch gained considerable eXperience abroad

Lumir Krej¢i is an expert in biochemistry and
molecular biology, focusing primarily on the
repair of damaged DNA. Kamil Paruch is an
organic chemist specializing in the development
of new compounds with therapeutic potential.
Together they've formed a strong team which,
as far as Masaryk University is concerned, has
achieved an unparalleled success.

“Partnering academic research projects with
industry can be quite challenging as there is
strong competition among academic institutions
which are offering them thousands of projects.
Only a fraction of these ever get implemented.
The fact that we don't rank among the top world
universities doesn't exactly help either. If there
are two similar projects, one being offered by
us and the other by the University of Oxford,
it's crystal clear which one they are going to
pick,” says Paruch.

Artios Pharma, which is the leading biotech com-
pany in the DNA Damage Response (DDR) field
and specialises in developing DNA repair targeted
products for the treatment of cancer, was recom-
mended to them by Professor Steve Jackson from
the University of Cambridge, who was one of the
speakers at the unique MU Mendel Lectures series
in Brno. After the first meeting with the company,
it was apparent that the project caught their inter-
est. Several months of negotiations followed and
the contract was successfully signed in June 2017.

The Price of the Drug
of the Future

“We are pleased to announce this strategic re-
search collaboration with Masaryk University to
translate the promising research of Drs Krejci and
Paruch in the field of DDR nucleases into poten-
tial new treatments for cancer. Artios is making
great progress in building a portfolio of highly
novel DDR programmes and this collaboration
will help to further establish Artios as a leader
in the DDR field,” says the company's CEO,
Dr. Niall Martin.

The terms of the collaboration were negotiated in
cooperation with managers and lawyers from the
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Technology Transfer Office of MU. “The nego-
tiations were very constructive and friendly but
they still took almost half a year to conclude, as
is common in the industry. Both parties were very
pleased with the result and for MU, this agree-
ment puts us on a par with leading universities
from around the world,"” says the TTO's business
manager, Dr. Radoslav Trautmann, who took part
in the negotiations with the company. “This is
a testament to the high quality science being
offered by the researchers".

Another expert in this field also confirms this
has been an extraordinary success. “In our
experience, it is very difficult to find a part-
ner at such stage of the project as Masaryk
University managed to do. It usually requires
concerted efforts over a period of several years
with the result being very uncertain. The co-
operation with Artios Pharma is exceptional
in that it essentially represents an ideal state
where no other intermediaries between the
university and the licence partner are needed.
In this case, excellent science went hand in hand
with high-quality results, accurately measured
data and a complex approach to the problem
in question,” says Dr. Jaromir Zahrddka from
IOCB TTO.

The experts from the Technology Transfer
Office at the Institute of Organic Chemistry
and Biochemistry of the Czech Academy of
Sciences have a lot of experience with licensing
of potential drugs. That's why they helped TTO
MU to appraise the intellectual property that
the university has brought to the collaboration.
“Establishing the value of a project in this early
phase is very difficult and the result is always just
a rough estimate. There is a number of factors
that can completely change its value: market
size and trends, achievable market share, size
of the license fee, time factor, risks and so on.
The result mostly tells us whether the expected
revenue from the sales of the future drug will
be high enough to compensate for the risk that
has to be undertaken,” explains Mr. Zahrddka,
who works not only for IOCB TTO but also for
i&i Prague —a company supporting early stage
projects in the field of medicine.

The Company Will Provide
Both Money and Know-How

The research team of Paruch and Krej¢i has
been studying the promising compounds and
the therapeutic goal they should help to achieve
for several years now. More specifically, they
do research on the methods of blocking the nu-
cleases which help to repair the damaged DNA
of cancer cells, thus making them resistant to
treatment. Due to their genetic makeup, certain
tumours can be entirely dependent on a certain
kind of DNA repair. If we succeed in blocking
these repairs, we will be able to destroy the
cancer cells without damaging healthy tissue.

“Now we're going to work on a detailed de-
scription of the selected nuclease’s role in ge-
nome stabilization, focusing on the therapeutic
potential of blocking this nuclease. As we've
already identified a series of inhibitors, we're also
interested in the way they work within cells,”
says Krej¢i while adding that the objective is to
start clinical trials of a suitable compound within
two or three years.

TRANSFER TECHNOLOGIi A ZNALOSTi NA MASARYKOVE UNIVERZITE
TECHNOLOGY AND KNOWLEDGE TRANSFER AT MASARYK UNIVERSITY

Under the collaboration, Artios helps with
the research not only financially but also
scientifically. “The company has its own
Scientific Advisory Board several members
of which are world-renowned experts.
We communicate with them on a regular
basis and discuss the project’s progres-
sion. Moreover, Artios has its own research
team which will also partake in the project.
However, even with such expertise, it is
possible that our compounds will lack the
desired effect and the whole programme
will be terminated or the product will fail
in clinical trials,” warns Krej¢i. That is the
risk of pharmaceutical drug development
but the rewards are immense, both finan-
cially and in terms of improving the lives of
cancer patients.

Woes of Czech Science

Thanks to the financial support from Artios
the scientists can advance their research in
ways that wouldn't be possible without an
industry sponsor. “Using only the available
Czech grants it would have been incon-
ceivable to implement the project. We're
talking tens of millions of Czech Crowns.
And when it comes to the initial phases
of clinical trials, it's already hundreds of
millions," says Krejéi.

“All'in all, our home environment shows
very little in the way of supporting such
a demanding research. Grant agencies are
forcing scientists to publish, which makes
it virtually impossible to file a patent ap-
plication within the standard three-year
project period. Many OP RDE calls involve
hundreds of pages of applications which are
only loosely related to the scientific merit of
the project. Supported projects are often
selected by people who are no experts in
the given field and tend to evaluate mostly
technicalities, not scientific relevance. In
successful countries and institutions, scien-
tists have enough freedom because people
trust them to be reasonable and profes-
sional and to use their funding effectively.
If we keep on doing things as before, pro-
jects like ours will emerge rather in spite
of the system than thanks to its support,”
warns Paruch.

According to scientists, there is a serious
problem especially with funding risky
projects which do not necessarily yield
the expected result. “It could end up with
scientists not doing any high-risk research
but rather investigating more familiar and
better explored areas which make for safer
results. But research, in its very essence, is
risky and if you want to push the bound-
aries of knowledge you simply cannot
know what you will discover and when.
We should stop curtailing our scientific
work with managerial and administrative
requirements; scientists shouldn't be afraid
to step into the unknown and pursue things
with uncertain results. If we want science
to advance and if we're true to ourselves,
this is the only way to succeed,” concludes
Lumir Krejci. |

Text Iveta Zieglovd, foto archiv MU

Slovo pro...
Word from...

prof. Martina Fuska
Prof. Martin Fusek

feditele IOCB TTO s.r.o.
CEO of IOCB TTO Ltd.

Z Gspéchu Masarykovy uni-
verzity, kterému se vénuje
titulni ¢ldnek, mam velikou
radost, a to z mnoha diivod.
b Panové Krej¢i a Paruch se ne-
bdli jit do riskantniho a am-
l g biciézniho projektu. Zdroveri
'Y ‘ spojili dva obory, které spolu
P t o v Cechach ,mluvi” jen z¥id-
kakdy. Diky mezindrodnim
kontakttim MU se podarilo najit komeréniho part-
nera. Kolegové z kanceldre transferu technologii
MU pomohli s dojednanim podminek spolupréce.
Je to skvely priklad, jak by to mélo byt.

Presto tento tspéch vznikl vlastné navzdory pro-
stredi, ve kterém védci v Ceské republice pracuiji.
Jak kolegové uvedli v ¢ldnku, cely systém tlaci
védce k prlimérnosti, k jistoté sedivého a k ne-
zdjmu o hlavni poslani védy — aby vysledky védy
pomdhaly lidem Zit lepsi Zivot. Je to navzdory
i nastaveni legislativy verejnych vysokych skol
a priorit, do kterych jsou univerzity tla¢eny. Téch
navzdory by se dalo vyjmenovat jesté vice. A proto
mam velikou radost. | v nasi praci na UOCHB
¢asto bojujeme s vétrnymi mlyny nepochopeni
a i my musime fadu véci délat témé¥ partyzansky.
Ale dafi se problémy prekondvat a jsem presvéd-
cen, zZe priklady, jako je prévé ten z MU, nako-
nec postupné presvédci viechny zainteresované
strany, Ze je to spravnd cesta. Gratuluju upfimné
k vybornému tspéchu. |

The success of Masaryk University addressed by
the lead article makes me really happy for several
reasons. Mr. Krej¢i and Mr. Paruch weren't afraid
to go for an ambitious and high-risk project.
At the same time they connected two fields
which, at least in our home country, rarely “talk"”
with each other. Thanks to MU's international
contacts, they successfully found a commercial
partner. Our colleagues from TTO helped to
negotiate the conditions of the cooperation.
It's a great example of how things should go.

However, this success came into being despite
the environment in which Czech scientists have
to work. As it was said in the article, the entire
system pushes scientists towards mediocrity and
certainty of the tedious, making them impervi-
ous to the primary mission of science — to help
people live better lives. It happened despite the
legislation concerning higher education and
despite the priorities that are being forced upon
the public universities. | could name even more
things despite which it happened. That's why I'm
so happy about it. Here at IOCB, we as well often
fight uneven battles against misunderstanding
and we have to do a lot of things in a “guerilla-
like" fashion. Yet we manage to overcome these
problems and I'm convinced that examples, such
as the one from MU, will gradually make all
the parties involved realize that this is the right
way to do it. | sincerely congratulate you on this
great success. ||

Text Martin Fusek, foto archiv UOCHB AV CR
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“»

. Ze je dnesni mlada generace odsouzend k zaniku? Neni to pravda, jsou nesmirné chytfi," chvali své studenty Ing. BR
“People claiming the present generation is doomed are wrong. Today's youth are incredibly clever,” praises Ing. Bfezina his stu

Patrani po puvodcich pulstoleti staré bunécné
linie vedlo na Masarykovu univerzitu
Investigation Concerning Half-a-Century-Old
Cell Line Led to Masaryk University

Bunécnd detektivka. Tak by se dal nazvat pribéh, ktery pomdhalo rozplétat CTT Masarykovy
univerzity. Patrdni britské firmy Ximbio po ptvodcich bunécné linie ze 70. let obéhlo e-mailem
instituce po celé republice, aby nakonec skoncilo na MU, kde — jak se ukdzalo — stdle ptisobi

clovék, ktery si osud bunécné linie pamatuje.

“Cellular Detective Story" might be a title of the mystery that TTO of Masaryk University
helped to unravel. An e-mail from the British company “Ximbio" regarding the search for the
originators of a cell line from the 1970s circulated institutions all over the Czech Republic to
finally end up at MU. It turned out one of its employees still remembers the cell line in question.

»Snazim se najit nékoho, kdo by mi pomohl
objasnit pdvod a vlastnictvi buné&né linie VUP-1,
kterd vznikla nékdy v 70. letech na Vyzkumném
Ustavu pediatrickém v Brné. Z této matefské linie
bylo odvozeno nékolik podlinii a radi bychom
nasli vlastniky, se kterymi se dohodneme na
podilu ze zisku z budouciho licencovéni,” na-
psal na zacatku letosniho roku dr. Chris Birchall
z firmy Ximbio (www.ximbio.com).

Pétrani po pUlstoleti staré bunécné linii kompli-
koval fakt, Ze zminény ustav ddvno neexistu-
je, fada lidi uz dnes neZije a tak e-mail koloval
mezi ¢eskymi institucemi — zamitil mimo jiné
na Masaryktv onkologicky ustav, do Fakultni
nemocnice Brno i do prazského IKEMu. Nakonec
pristdl ve schrdnce dr. Markéty Vlasdkové
z CTT Masarykovy univerzity, které se podatilo

dohledat nékteré z plivodct, zejména duchov-
niho otce linie dr. Milana Vrbu.

Bliz$i vazba na Masarykovu univerzitu se ukdzala
zéhy. O pétrani se dozvédél Ing. Vitézslav Brezina,
ktery na MU plsobi na Stomatologickém vyzkum-
ném centru Lékarské fakulty, a kontaktoval CTT.
V zagétcich své védecké kariéry totiz s hledanou
linii pracoval a dokonce s ni spojil i svou dizertaci.
Cesta to ale byla spletitd. PGvodné se totiz viibec
nevénoval nddortim a burikam, ale fasam.

Politicky nezpusobily k titulu

.Uz jsem mél tehdy napsanou dizertaci na Vysoké
3kole zemé&delské (dnesni Mendelova univerzita,
pozn. red.), ale z kddrovych dGvodl mi nebylo

dovoleno ji obhajovat. V roce 1969 jsem se trochu
pral s Vefejnou bezpecnosti. A prohlasit, ze ne-
souhlasim s okupaci, to na ¢lovéka taky nevrhalo
dobré svétlo," vysvétluje Biezina, jak ho odsouzeni
okupace stalo titul, ktery mél témé¥ na dosah.

Kdyz z dizertace z politickych divod(i seslo, néjaky
¢as pracoval v podniku Meopta, kde se véno-
val kamerovym systémdm a hodné se zabyval
sbérnou mikrokinematografii, kterou se tehdy
zachycovaly jevy v burikdch. Tak se na jednom
kongresu sezndmil s dr. Vrbou, ktery mu nakonec
pomohl s pfestupem na Ustav, kde plsobil.

»Ja jsem dusi sbérny mikrokinematografista,
to byla metoda na MU velmi etablovand. Na
Vyzkumny ustav pediatricky jsem nastoupil
v dobég, kdy byla buné¢na linie VUP-1 uZ stabili-
zovand, zacaly se v ni objevovat vicejaderné buriky
a chromozomdlni zmény," vzpomind Bfezina.

Linie vznikla z nddorovych bunék pacientky, které
bylo v nemocnici U sv. Anny odebrano oko kvli
uvedlnimu melanomu. ,Tehdy bylo nesmirné tézké
vytvorit pro tkanové kultury vhodné podminky
a udélat kulturu z oti, to je opravdu slozita véc.
Odebrané buriky byly kultivovany ve sklenénych
lahvich. Kdyby to vidéli dnesni experti, tak by na
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nasi techniku Fekli: , Fuj, to se nesmil*”, ale tenkrat
to byl zaklad techniky tkarovych kultur. Kdyz
byla linie VUP-1 stabilizovand, za¢alo se na ni
pracovat. Doktor Vrba byl ptivodné oftalmolog,
stejné tak dal3i z plivodcli docent Anton, takze
je to nesmirné lakalo," popisuje Bfezina.

Sam Vitézslav Bfezina na zminéné linii nakonec
s podporou kolegt obhdjil svoji dizertaci, pres-
toZe mél publikovéni vétsinou zakdzano a pasé
byli vyjezd na konferenci v Zdpadnim Némecku,
kam sice dostal pozvani, ale kddrovy pracovnik
mu cestu neschvalil. Dizertaéni prdci nakonec
obhdjil az v roce 1985, na Slovenské akade-
mii véd. ,, Myslim, Ze jsem byl jeden z prvnich,
kdo mél dizertaci v experimentdlni onkologii,"
dodava.

Vyvoz bunék v podpaZzi

Prace tymu kolem doktora Vrby na linii
VUP-1 méla ohlas. Libila se i jednomu védci
z Novosibirsku, ktery pozéddal, zda by linii ne-
mobhl ziskat. ,Vezl jsem ji tam tajné, bez védomi
uradd. Lahvicku s burikami jsem mél v letadle
schovanou v podpazi, aby byly buriky v teple,”
vzpomind Bfezina.

Jak se linie mohla dostat do Velké Britanie, ale
netusi. ,Doktor Vrba ji, pokud vim, nechaval
zamrazit, ale kde ty vzorky skoncily, nevim.
Pamatuju si, Ze u nds byl na néjakém cytoge-
netickém sedénku profesor Ford z Britanie. Ale
jestli probéhlo néjaké jednéni zrovna s nim? To
nevim," tikd Bfezina.

Vyzkumny Ustav pediatricky byl nakonec zrusen
a zaméstnanci odesli na rGizné instituce po celé
republice. Vitézslav Bfezina pustil bunécnou linii
ze zietele a vénoval se dalSimu vyzkumu. Na MU
dnes zkouma interakce materidli a bunék pro
potieby stomatologie. A vénuje se i studenttim.
.Vychova mladych je moc dulezitd. Sice se fikd,
Ze je dnedni mlada generace odsouzend k zdni-
ku, ale podle mé to neni pravda. Jsou nesmirné
chytfi, jsou mezi sebou neustale v kontaktu, a to
i lidi z rdiznych zemi. To je cennéjsi, nez cokoliv
jiného. Hrat ve védé néjakou naciondlni politiku
nemd smysl, véda je absolutné svobodnd," uzavira
Bezina. A potvrzuje tak osud bunééné linie VUP-
1, kterd, dnes uz bez ohledu na hranice a Zeleznou
oponu, nachdzi po letech cestu dom. u

Pivodci linie VUP-1
Originators of the VUP-1 line

Na ¢lanku ,, Melanoblastom chorioidey v dlou-
hodobé bunééné kulture” zr. 1971 jsou uvede-
ni jako autofi M. Vrba, M. Anton, M. KFizova,
K. Fialovd, V. Cihalovd a M. Vymazalova.

The article “Melanoblastoma Chorioidea in
a Long-Term Cell Culture” from 1971 lists as
its authors M. Vrba, M. Anton, M. KfiZzov4,
K. Fialov4, V. Cihalovd a M. Vymazalova.

“I'm trying to find someone who'd be able to
shed some light on the origin and ownership of
the VUP-1 cell line which was created sometime
in the 1970s at the Paediatric Research Institute in
Brno. Several sublines have been derived from this
mother cell line and we'd like to find the owners
to reach an agreement concerning the royalties
from any future licensing,” wrote Dr. Chris Birchall
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from Ximbio (www.ximbio.com) at the beginning
of this year.

The investigation concerning this half-a-century-
old cell line was hindered by the fact that the
aforementioned institution has been long dis-
solved and many of its former employees passed
away. That's why the e-mail went from one Czech
scientific institution to another — it reached i.a.
the Masaryk Memorial Cancer Institute, the
University Hospital in Brno and the Institute for
Clinical and Experimental Medicine in Prague. It
ended up in the inbox of Dr. Markéta Vlasdkova
of TTO MU, who managed to locate some of the
originators — mainly the mastermind behind the
line, Dr. Martin Vrba.

Soon a close connection with Masaryk University
appeared. Ing. Vitéslav Brezina, who works at the
Dental Research Centre of the Faculty of Medicine
at MU, found out about the investigation and got
in touch with TTO. At the beginning of his scien-
tific career, he worked with the line in question
and even wrote his dissertation on it. However,
the way he got to it was complicated. Originally,
he wasn't even concerned with tumours and
cells — he studied algae.

Politically ineligible
to get a degree

“I'd already finished my dissertation at the Uni-
versity of Agriculture (today's Mendel University
in Brno) but for political reasons | wasn't allowed
to defend it. | gotinto a little fight with the police
in 1969. And expressing my disagreement with
the Soviet occupation didn't do me any favours
either,” explains Ing. Bfezina how disapproving of
the occupation had cost him his degree.

After his dissertation had been refused for political
reasons, he spent some time in the Meopta State
Company where he worked with camera systems,
especially with time-lapse microcinematography
which was used to visualize cell functions and
processes. It was at that time that he met Dr. Vrba,
who later helped him to get transferred to the
institution he worked at.

“Deep down I'm a time-lapse microcinematogra-
pher — that was a method then well established
at MU. When | started working at the Paediatric
Research Institute in Brno, the VUP-1 cell line had
already been stabilized and new multinucleate
cells and chromosome changes began to occur,”
recollects Mr. Bezina.

The line was created from tumour cells of a patient
at St. Anne's Hospital, who'd had her eye taken
out because of an uveal melanoma. “Back then it
was extremely hard to create suitable conditions
for tissue cultures and making a culture from eye
cells, that was a really tough nut to crack. The
cell samples were cultured in glass bottles. Had
today's experts seen such a thing, they would
have said: “Yuck, that's not the way you do it!",
but back then it was the basis of tissue culture
preparation. As soon as the VUP-1 line was sta-
bilised, we started working on it. Dr. Vrba was
originally and ophthalmologist, same as another
originator, Assoc. Prof. Anton. That's why it really
intrigued them," says Mr. Bfezina.

In the end Vitézslav Bfezina, supported by his
colleagues, successfully defended the dissertation

he wrote on the aforementioned line, even though
he was generally not allowed to publish. He also
received an invitation to a conference in West
Germany; however, the state didn't give him
permission to go. It was not until 1985 that he
finally defended his dissertation thesis at the
Slovak Academy of Sciences. “I guess | was one
of the first people to write a dissertation thesis
on experimental oncology.”

Transporting cells
under one's arm

The work of the team around Dr. Vrba attracted
some attention. A scientist from Novosibirsk
expressed his interest in obtaining the line.
“I brought it there secretly without notifying
the authorities. While on the plane, | tucked the
bottle under my arm to keep the cells warm,”
recollects Mr. Bfezina.

Mikrokinematografické zarizeni na
Vyizkmném) dstavu pediatrickém
Miarodifiematigraphic device at the
Paediatric Research Institute

Yet he doesn't have the faintest idea how the line
got to Great Britain. “As far as | know, Dr. Vrba
had it frozen, but where those samples ended
up | really don't know. | remember there was
a Professor Ford from Britain attending one of
our cytogenetics gatherings. But | really don't
know whether it was him we discussed it with,"”
says Mr. Bfezina.

The Paediatric Research Institute was later dis-
solved and its employees ended up at various
institutions all over the Czech Republic. Vitézslav
Brezina forgot about the cell line and devoted
himself to other research. Today he studies in-
teractions between cells and materials for the
purposes of stomatology. He also dedicates his
time to students at MU. “Educating young people
is of utmost importance. Some people say that
today's youth are doomed to fail but | don't agree.
They are extremely clever, they're constantly in
touch with each other, even across borders and
states. That's more valuable than anything else.
Trying to incorporate any nationalist agenda into
science makes no sense, science is absolutely
free,” concludes Ing. Bfezina. His words are con-
firmed by the fate of the VUP-1 cell line which,
regardless of state borders and the iron curtain,
has finally found its way home. u

Text Iveta Zieglovd, foto Pavlina
Tldskalovd a archiv Vitézslava Breziny



. Nevadi, kdyZ podnikatel s prvni firmou neuspéje, alespori ziskd zkusenosti.

V Silicon Valley malokdo uspél napoprvé,” fikd Petr Chladek

“If people don't succeed with their first business, it's still a valuable experience. Even in
Silicon Valley, very few people succeeded the first time," says Petr Chlddek

Firmy v regionu by bez vysokych skol nerostly,
fika novy feditel JIC
Companies in Our Region Would not Grow without
Universities, Says the New CEO of JIC

Jihomoravsky kraj je prosperujicim regionem. Vysoké mzdy, dostatek pracovnich mist i prileZitosti
k podnikdni tdhnou do regionu obyvatele z jinych kraji i ze zahranici. Jednim z klicovych faktor
prosperity jsou mistni vysoké skoly, diky kterym je v Brné — navzdory demografickému vyvoji —
silnd koncentrace mladych nadanych lidi. O vyznamu univerzit a vyzkumu v nasem regionu jsme
si povidali s novym feditelem Jihomoravského inovacniho centra (JIC) Mgr. Petrem Chlddkem.

The South Moravian Region is booming. High salaries, plenty of jobs and business opportuni-
ties — all this attracts people from other regions as well as from abroad. One of the key factors
behind the boom are the local universities, thanks to which there is a high concentration of young,
talented people in Brno, despite the prevailing demographic trends. We talked about the role
of universities and research in our region with the new CEO of the South Moravian Innovation

Centre (JIC), Mgr. Petr Chlddek.

>> Je znamo, Ze Jihomoravsky kraj roste vyraz-
né& rychleji, nez zbytek Ceské republiky. Jak si
stojime v evropském srovnani?

Srovndvat je vzdycky tézké, je potteba se opfit
o néjaké tvrdé ukazatele. Jednim takovym jsou
investice do vyzkumu a vyvoje, kde jsme na tom
s 3,8 % HDP velmi dobfe. Jsme dokonce 16.
nejlepsi region v Evropé. Pro srovndni: Izrael ma
investice do vyzkumu 4,6 % HDP, Holandsko
2 %, celd Ceskd republika neceld 2 %.

>> Cemu za to vdé&&ime?
Zésluhu na tom ma vysoka koncentrace univer-
zit a vyzkumnych dstavd, vic nez polovina ale jde

(-

na vrub soukromému sektoru. Hrdi mGzeme byt na
mnozstvi vyzkumnych center zahrani¢nich firem;
mame jich v Brné 28, coz je bezprecedentni ¢islo.
Napfiklad v regionu Malopolsko v okoli Krakova
jsou jen tfi. K tomu mame na jihu Moravy i nékolik
desitek vétsich ¢eskych firem, které také investuiji
zajimavé prostfedky do vlastniho vyzkumu: na-
priklad Tescan, Y Soft nebo Kiwi.

>> Co umotziiuje jizni Moravé tak uspésné rist?

Je to zejména vysokd koncentrace studentt
a absolvent(. Roli hraji i nase unikéty, napfiklad
silnd oblast vyroby elektronovych mikroskopd,
na kterou je navdzdna fada dal3ich high-tech

firem, jako velmi presné obrabéni kovt. Dal3i
brnénskou specialitou je potitacova bezpecnost.
Vznikla tu firma AVG, nyni Avast, kterd vstoupila
na newyorskou burzu. Jeji klicovi manazefi, ktefi
diky tomu ziskali penize, maji zkusenosti a rozumi
sektoru, své penize investuji do dal3ich malych
firem a projektd, které ¢asto vychdzeji z univerzit.
Cely sektor se tim razem dynamizuje.

>> Jakou roli hraji v tomto inovacnim ekosys-
tému brnénské univerzity?

Kvalitni absolventi univerzit jsou zasadni;
nejen, Ze pracuji ve zminénych high-tech firmach,
ale ¢asto sami zacinaji podnikat. Je to zédkladni
kdmen toho, kam se dnes Brno ekonomicky
a spole¢ensky dostalo. Firmy by bez vysokych
3kol nerostly. V programech JIC se nam taky uka-
zuje, Ze ¢im vic maji lidé zku3enosti ze zahrani¢i
nebo rliznych obord, tim zajimavéjsi podnika-
telské ndpady ptindsi. Masarykova univerzita
md v tomto velkou vyhodu, poskytuje opravdu
univerzitni vzdélani z rozli¢nych obort. Kdyz
maji studenti moznost své znalosti kombinovat,
dokazi porozumét svétu a vymyslet produkty
a sluzby, které Fesi redIné problémy. V&¥im, ze
v tomto md Masarykova univerzita ohromny
potencidl, ktery zdaleka neni pIné vyuzity.
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>> Nejvétsi brnénské univerzity jsou také zfi-
zovateli JIC. Jak probiha vzajemna spoluprace?

M4 mnoho vrstev, od té formdlni, kdy pred-
stavitelé univerzit fesi strategii JIC a ukoluji
management organizace. Pravé tato formalni
stranka ma velky vyznam. Naptiklad Masarykova
univerzita pfed ¢asem na valné hromadé for-
mulovala enormni zdjem, UZeji spolupracovat
s JIC v oblasti podpory transferu technologii,
respektive zakladéni spin-off. Pokud je vedeni
univerzity schopno pro to pfipravit podminky,
coz naptiklad na MU plati, pak vytvafi dobré
prosttedi pro dalsi debatu mezi JIC a Centrem
pro transfer technologii.

>> JIC a Masarykova univerzita spolupracuji
uz fadu let. Jaké jsou aktualni plany na dalsi
rozvoj této spoluprace?

Chceme spolupréci posouvat krok po kroku.
Prvnim je, Ze CTT vytipuje nékolik ptipadu, ze
kterych by mohla vzejit spin-off firma. Nas3i lidé
pak budou s vyzkumniky a lidmi z CTT spolupra-
covat na tom, aby to bylo realné. Dalsi oblasti je
spoluprédce na podpote projektti ve fazi Proof of
Concept. Rada v&dca, ktefi se o podporu uchézi,
nema presnou predstavu, co Proof of Concept
obndsi a kam by mél vést. Nasi lidé, ktefi jsou blize
k trhu a chdpou, co znamend nésledné technologii
komercializovat, se budou snazit s pracovniky
CTT vyzkumnikdm vysvétlit, co od toho maji
spravné olekdvat. Posledni, zatim nerozvinutou
debatou, je moZnost vyuZivat prostfedk( nasi
dcetiné spolec¢nosti JIC Ventures, napfiklad na
nékteré formy Proof of Concept.

>> Jak se viilbec MU, respektive jejim védcim
dafi zakladat firmy? Jsou ochotni se poustét
do podnikani?

Popravdé fe¢eno, firem, které vznikly z vyzku-
je Flowmon Networks, kterd je 3pi¢kovd a ma
dnes velkou hodnotu. Existuji ale i akademické
spin-offy, které potad svij raketovy riist neod-
startovaly. Byt si myslim, Ze maji potencidl, jsou
v podnikani mirné fe¢eno konzervativni. Nasim
spole¢nym ukolem je tyto lidi vice motivovat
a podnitit k rozjezdu uspé&sného byznysu. Jind
je situace u studentl. Zajimavé je, Ze a¢koliv by
se mohlo zdat, Ze nejvic startupl bude vznikat
na Fakulté informatiky, dle nasich zku3enosti
daleko vic podnikaji tfeba lidé z Fakulty socidlnich
studii nebo Ekonomicko-spravni. A nejzajimavéjsi
studenti, ktefi se pohybuji kolem podnikani, jsou
ti z KISKu (Kabinet informagnich studii a knihov-
nictvi, pozn. red.). Radi bychom podpofili CTT
v tom, aby se podafilo tuto ndladu rozvinout do
zbytku univerzity. u

>> The South Moravian Region is growing much
faster than the rest of the Czech Republic. But
where do we stand in Europe?

Comparisons are always hard to make — one
needs to lean on some hard indicators. One of
these is “investments into research and develop-
ment". Here it amounts to 3.8 % of GDP, which
means we're doing great. We're the 16 best
region in Europe. By comparison: Israel invests
4.6 % of GDP into research, the Netherlands 2 %,
the Czech Republic as a whole less than 2 %.

>> To what do we owe this success?

We owe it to the high concentration of uni-
versities and research institutions, the better half
of which belongs to the private sector. We can
be proud of the number of research institutions
of foreign companies — there are 28 of these,
which is an unprecedented figure. For instance,
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in the Lesser Poland region near Krakéw there
are only three. There are also dozens of larger
Czech companies in South Moravia which invest
relatively large sums into their own research, for
example Tescan, Y Soft or Kiwi.

>> What is behind the successful growth of
South Moravia?

It's mostly the concentration of students and
graduates. The region’s “specialities” also play an
important role such as the production of electron

VS vzdélani v JMK

HE

20,9 %

VS vzdélaného
obyvatelstva

microscopes which is connected with a number
of other high-tech companies, for instance in
precision metal working. Another of these “spe-
cialities” is cybersecurity. Brno is the birthplace
of AVG, now Avast, which entered the New York
stock exchange. Thanks to this, its key managers,
who have a lot of experience in this field, raised
money they can invest in other smaller companies
and projects which often start at universities. This
makes the whole sector more dynamic.

>> What role do the Brno universities play in
this “innovative environment"?

High-quality university graduates are vital;
not only do they work in the aforementioned
high-tech companies, but they also often start
their own businesses. It's the corner-stone of
Brno's present social and economic standing.
Without universities, the companies wouldn't
grow. The JIC programmes also show that the
more experience people have from abroad or
from different fields, the more interesting busi-
ness ideas they come up with. In this respect,
Masaryk University has a great advantage — it
provides university education in and across many
fields. When students have an opportunity to
combine their knowledge, they can understand
the world better and come up with ideas that
solve actual problems. | believe that in this re-
gard, Masaryk University has a huge potential
which is far from being fully utilized.

>> The largest Brno universities are also the
founders of JIC. What does their cooperation
with the centre look like?

It has many layers ranging from the formal
one, when the university representatives devise
the JIC's strategy and set assignments for its man-
agement. This formal aspect is of great impor-
tance. For instance, at the recent general meet-
ing Masaryk University expressed a very strong
interest in cooperating more closely with JIC in
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the field of technology transfer, more specifically
on starting spin-offs. If university management is
ready to prepare the conditions for this, which it
is at MU, then it's creating a great environment
for further debates between JIC and TTO.

>> Masaryk University and JIC have been col-
laborating for many years now. What plans are
there to furhter develop this collaboration?
We want to advance the cooperation in steps.
The first one being TTO suggesting several cases
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which could be turned into spin-off companies.
Our people will then cooperate with the research-
ers and the TTO employees to make it feasible.
Another part of the cooperation concerns sup-
porting proof of concept projects. Many scientists
who apply for this kind of support don't have
a clear idea what proof of concept involves and
where should it lead. Our people who are closer
to the market and understand what it means to
commercialize a technology will, together with
the experts from TTO, do their best to explain
to the researchers what to expect. The last topic,
which haven't been discussed much so far, is
the possibility of using the finances from our
daughter company JIC Ventures, for example to
fund certain forms of Proof of Concept.

> How successful is MU and its scientists in
starting companies? Are they willing to start
doing business?

Truth be told, the companies which were
started on the basis of research at MU are rela-
tively few. The most successful one is Flowmon
Networks — a thriving company of a great value.
However, there are academic spin-offs that still
haven't quite taken off. Even though I think they
have potential, they are, to put it mildly, rather
conservative in the way they do business. Our
common goal is to motivate these people to
greater success. With students the situation is
different. Even though one might expect the most
start-ups to appear at the Faculty of Informatics,
in our experience it is people from the Faculty of
Social Studies or the Faculty of Economics who
are starting a lot more businesses. And the most
interesting students as far as business is concerned
are the ones from KISK (Division of Information
and Library Studies — Ed.) We would like to help
TTO to spread this spirit of entrepreneurship
across the rest of the university. u

Text Iveta Zieglovd, foto archiv JIC
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Vyzkumnici testuji, jak |épe méfit hormonalni znecisténi
ve vodach. Technologii pomohl i Proof of Concept
Researchers Are Testing Better Methods of Measuring
Hormone Contamination in Water. PoC Helps

Staci jich nepatrné mnozstvi, aby mohly narusit hormondlni systém zvirat ¢i clovéka. Zdroveri se
ve vodé vyskytuji v tak malych koncentracich, Ze je jejich méreni velmi obtizné. Re¢ je o endokrinnich
disruptorech. Na jejich detekci se se svym tymem zaméruje doktor Michal Bittner z vyzkumného
centra MU RECETOX. Neddvno dokoncil sviij tieti projekt Proof of Concept, diky némuz mohl
dovyvinout a vylepsit systém pro pfipravu vzorkii k méteni. Uspésné — o vyndlez u? projevila zdjem
spolupracujici firma Asio, spol. s r.o.

It takes only a tiny amount of hormones to disturb the endocrine system of animals or humans.
Concentration of hormones in water is usually so low that its extremely difficult to measure. The
substances in question are so called endocrine disruptors. Their detection is being researched
by Dr. Michal Bittner and his team from the RECETOX Research Centre at MU. He has recently
completed his third Proof of Concept project, thanks to which he was able to finish and improve
his system of sample preparation. And successfully at that — the company Asio Ltd. has already

expressed their interest in the invention.

+Endokrinni disruptory jsou biologicky aktiv-
ni pfi velmi nizkych koncentracich. Bavime se
0 mnozstvi men3im, nez nanogram na litr. Kdyz
se tyto latky dostanou do Zivotniho prostredi,
ovliviiuji zpétné hormonalni systém Zzivocichu,
proto se jich obavame. Clovék je pouziva v &im
dél vétsim mnozstvi, treba ve formé& hormonalni
antikoncepce, ale jsou obsazené i v fadé pramy-
slovych prepardtl,” vysvétluje Michal Bittner.

V piirodé se tyto latky vyskytuji v relativné ma-
[ém mnoZstvi, méFici metody pro jejich detekci
proto musi byt extrémné citlivé. Navic byvaji ve
smési s dalsimi latkami, coz muZe ovlivnit jejich
chovani a taky ztizit méreni — ostatni latky, které
jsou v prosttedi pfirozené pfitomné ve vétsim
mnoZstvi, je mohou maskovat.

.To jsou vyzvy, které se snazime vyfesit. Jednak
hleddme co nejcitlivéjsi metodu detekce, zéroveri
chceme stanovovat ldtky v jejich pfirozeném
vzorku. Bézné se pouZzivd chemickd analyza
precisténych vzorkl. Na3 vyzkum je naopak
zaméfen na biologickou analyzu, coz znamend,

Ze chceme védét, jaky biologicky ucinek mlze
mit smés latek ve vzorku jako celek. Laicky fe-
¢eno jak se chové dand voda, ve které naptiklad
plavou ryby,"” popisuje Bittner.

S vyvojem pomohla i firma

Vyzkumu pomohly tfi projekty Proof of Concept
(zkrdcené PoC). V tom prvnim védci ovérovali,
zda by 3lo vyuzit separa¢ni reverzni osmézu
pro zakoncentrovani vzorku vody, aby se tim
usnadnila nédslednd analyza. , Reverzni osmé-
za se bézné pouzivd, ale ne v environmentdlni
analyze. My jsme v prvnim PoC ovéfili, Ze to
skute¢né mulze fungovat a definovali jsme, jak
by mél vypadat pfistroj, ktery bychom k tomu
potiebovali sestrojit," vzpomina Bittner.

Zafizeni nakonec postavila brnénska firma Asio,
ktera se do vyvoje zapojila. V poslednim PoC védci
pracovali na optimalizaci pfistroje, ktery je od
roku 2016 chranén uzitnym vzorem. Spole¢nost
Asio uz o vyrobu vyndlezu, na kterém se podilela,

projevila zdjem. Komer¢ni potencidl technologie
zvysuje fakt, Ze se limitni hodnoty pro hormony
v povrchovych vodach ziejmé za pdr let stanou
soucasti legislativy.

Jeden z projektti PoC, ktery v centru RECETOX
resil dr. Bittner s doc. Klarou Hilscherovou, byl
vyuzit na ovéreni metody, kterou by se daly hor-
mony detekovat rychle a v terénu. , Konkrétné
jde o stanoveni estrogen( a androgend. Podatilo
se nam pripravit kit s geneticky upravenymi kva-
sinkami, které obsahuji estrogenni nebo andro-
genni receptor a takzvany reportérovy gen. Ten
nam fik4, jak se hormony na receptor védzi, a to
tak, Ze burika za¢ne svitit,” popisuje Bittner.
Na rozdil od nékolikadenni laboratorni analyzy
jsou vysledky zndmé uz za nékolik hodin. , Test
je zatim bohuZel mélo citlivy, s analyzou v labo-
ratofi se dokdzeme dostat o jeden az dva rady
nize," dodavd Bittner k sadé, kterd je chrdnéna
Ceskym patentem.

Zkusenosti s projekty Proof of Concept si Michal
Bittner chvali. ,,Oceriuji, Ze umoziuji ddvat
relativné velkou ¢dst financi na mzdy. Kdyz
uz existuje néjakd technologie, kterou ové-
fujeme, neni tfeba kupovat drahé pristroje.
Clovék ale pottebuje prostor a &as, aby mohl
technologii dotdhnout,” Fikd. A dtlezitd pro néj
byla i podpora Centra pro transfer technologi.
My védci ¢asto ani nevnimdme, Ze aplikova-
telnost vyndlezu nenf tak pfimocard, jak by se
mohlo zdat. Je nutné technologii prezentovat,
je nutné vie prdvné osettit, aby nedoslo ke
zcizeni know-how," uzavird Bittner, ktery diky
projektim PoC navdzal i UspéSnou spolupréci
s primyslovym partnerem. S firmou Asio uz
nyni pracuji na dal$im vyzkumu v oblasti mem-
branovych metod. ]
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“Endocrine disruptors are biologically active
even at extremely low concentrations. We're
talking less than one nanogram per litre. When
these compounds contaminate the environment,
they affect the hormone systems of animals
and humans, that's why they're so dangerous.
People are ingesting them in ever increasing
amounts, for instance in the form of hormonal
contraception. However, they can be found in
a number of industrial preparations as well,”
explains Michal Bittner.

These compounds are found in the environ-
ment in relatively small amounts, that's why
the measuring methods have to be extremely
sensitive. On top of that, they're often mixed
with other compounds which can influence their
behaviour and make their detection even harder.
Other compounds that are naturally present in
the environment in much larger amounts can
conceal them.

“These are the challenges we're facing. On the
one hand, we're looking for the most sensitive
measuring methods, on the other we'd like to
detect these compounds in natural samples. In
chemical analysis, purified samples are com-
monly used. However, our research is centred
on biological analysis which means we want
to know what biological effects the mixture
of compounds in the sample has as a whole.
To put it in laymen's terms, what the analysed
water does for instance to the fish that swim in
it," explains Michal Bittner.

The research was aided by three Proof of Concept
projects (PoC). Within the first one, scientists veri-
fied whether separation reverse osmosis could be
used to concentrate water samples to make the
subsequent analysis easier. “Reverse osmosis is
used regularly, but not in environmental analysis.
We used the first PoC to verify that this can really
work and we defined the requirements for the
device we needed to construct,” recollects Bittner.

The development was
aided by a company

In the end, the device was constructed by the
Asio Company from Brno which participated in
its development. The last PoC was centred on
the optimization of the device, which has been
protected by a utility model since 2016. The Asio
Company has already expressed their interest
in manufacturing the invention they helped to
develop. The fact that the limit values for hor-
mones in surface waters will most probably be
restricted by law in a couple of years further
increases the technology's commercial potential.

One of the PoCs, which was implemented by
Dr. Bittner and Assoc. Prof. Klara Hilscherovd
of RECETOX, aimed at verifying the method
which could be used for fast detection of hor-
mones in the field. “More specifically, it concerns
estrogens and androgens. We've successfully
prepared a kit with genetically modified yeast

containing estrogen or androgen receptors and
the so called reporter gene. This gene tells us that
the hormones are binding to the receptors by
making the cell light up,” describes Mr. Bittner.
In contrast with several-day-long laboratory
analyses, it produces the results in a matter of
hours. “Unfortunately, the test is still not sensi-
tive enough. Laboratory analysis is capable of
detecting much lower concentrations,” adds
Mr. Bittnerr on account of the set that is pro-
tected by a Czech patent.

Mr. Bittner speaks fondly of his experience with
the Proof of Concept projects. "I appreciate that
they allow us to use a relatively large portion
of the funding for wages. When we're verify-
ing a technology which already exists, there
is no need to buy expensive instruments and
devices. However, one needs some time and
space to finish developing a technology,” he
says. The support provided by the Technology
Transfer Office was also important to him. “Us
scientists tend to forget that practical applica-
tions of inventions are often not as simple and
straightforward as they seem. It is necessary to
promote a technology, get it legally protected to
prevent intellectual property theft,” concludes
Dr. Bittner, who, thanks to the PoC projects,
also started a successful cooperation with an
industrial partner. He's already initiated another
cooperation with Asio on a new research in the
field of membrane methods. u

Text a foto Iveta Zieglovd

Kratce - Briefly

Sdilime zkuSenosti s asijskymi partnery
Sharing Experience with Partners from Asia

Zacatkem z&fi navstivila CTT delegace pracovnikl z univerzit z jiho-
vychodni Asie. Do Brna dorazili na studijni ndv3tévu v rdmci projektu
SPIRE, do néhoz je CTT zapojeno jako partner. Sou¢dsti navstévy byly
i exkurze na Fakultu sportovnich studii, CEITEC MU a Jihomoravské
inovacni centrum. u

Early in September, a delegation experts from Southeast Asian universities
visited MU. They came to Brno for a study visit within the scope of the
SPIRE project, in which TTO participates as a partner. Among other things,
they were shown around the Faculty of Sports Studies, CEITEC MU and
the South Moravian Innovation Centre. [ |
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Ceské technologie se predstavily v Malmé
Czech Technologies Presented in Malmo

Masarykova univerzita prezentovala své technologie z oblasti Life Science
na nejvétsi severské konferenci propojujici vyzkumniky a investory:
Nordic Life Science Days, které se konaly 12. — 14. z&fi ve Svédském
Malm®o. Univerzitu na akci, kde probé&hla i fada jedndni s firmami,
zastupovalo CTT. |

Masaryk University presented its Life Sciences technologies at the larg-
est Scandinavian conference connecting researchers and investors — the
Nordic Life Science Days — which took place from 12 to 14" September
in Malmo, Sweden. At the event, during which many negotiations with
companies took place as well, the university was represented by TTO. B

Text a foto Iveta Zieglovd a Jana Darikovd
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Scientists Are Indugi geStress

iheyintend tolReVElop Stress

, Vé&tim v americké Yes,You Can," fikd docentka Julie Bienertova Vaskii, kterd badd na Ustavu
patologické fyziologie Lékarské fakulty MU a na centru RECETOX na Prirodovédecké fakulté. Se

svym tymem se zabyvd problematikou obezity, tukové tkdné a asociovanych nemoci a v posledni

dobé i vyzkumem stresu. Loni na jare publikovali v odborném casopise ¢ldnek o nové metodé
méreni nahromadéné stresové zdtéze. Sviij matematicky vzorec ted ovéruji pomoci testu, kterym
astronauty ,stresuje” NASA.

“I believe in the American 'Yes, You Can'," says Assoc. Prof. Julie Bienertovd Vasku, who works
both at the Department of Pathological Physiology of the Faculty of Medicine at MU and at the
RECETOX Centre of the Faculty of Science. She and her team study obesity & obesity-associated
diseases, adipose tissue and, lately, also stress. Last spring, they published an article on a new
method of measuring accumulated stress. Now they're verifying their mathematical formula by

o

means of a test used by NASA to “stress-out” their astronauts.

.Na zacatku jsme si polozili otdzku: Lze stres
néjak jednoduse mérit? A pokud ano, da se
zméfit ,nahromadéni stresu? Definice stresu
jsou velmi obecné, takze kdyz se dnes méfi stres,
vétsinou jde o vypliiovani dotazniku, kam vyset-
fovany vypisuje néco, co odrazi vlastni vnimani
zejména psychosocidlniho stresu. Nebo se méfi
neptimé parametry jako krevni tlak a hladina
kortizolu ve slindch. Vysledek ale nevypovida
o tom, jak moc se v ¢lovéku stres dlouhodobé
hromadi," vysvétluje Bienertova Vaskd.

Se svym tymem se snazi nepfimé parametry
obejit a zaméfit se na stres nahromadény v celém
organismu, navic méfeny kumulativné za urcité
obdobi. Pracuji s pojmem entropie, méfi napfi-
klad mnozstvi prijatého kysliku, vydychaného
oxidu uhli¢itého, tepla vylou¢eného do okoli
nebo vnitni teplotu ¢lovéka. To vse je pak sou-
casti rovnice, kterou jako metodu méveni kumu-
lativni stresové z4téze loni Gspésné predstavili
v odborném casopise.

Aby mohla své vysledky ovéfit mérenim, zacala
védkyné péatrat po testech, kterymi by mohla
zkoumané osoby vystavit stresu, aniz by sahla

k neetickym metodam. , Pfes védeckou socidlni
sit ResearchGate jsem zverejnila dotaz a jedna
z odpovédi mi ptigla od kolegy ze Spanélska.
Ukdzalo se, Ze jejich instituce p¥imo spolupracuje
s NASA a k navozeni stresu pouzivaji validovany
test pro astronauty, ktery byli ochotni s ndmi
sdilet,” vzpomind Bienertovd Vaskd. Po roce do-
pisovéni se domluvili na spoluprdci a védci z Brna
tak mohli zacit testovat svoji rovnici v praxi.

Jak vystresovat kosmonauta

Méfeni probihd v laboratotich Fakulty sportov-
nich studii MU a sama védkyné pfiznavd, ze se
nejednd o nic prijemného. ,Ucastnik musi sedét
Ctyfi hodiny téméF bez hnuti, do pasu svleceny,
na hlavé md masku, kterd méfi ptijem kysliku
a vydej CO,, a vyplriuje test, ktery se v case
zrychluje," popisuje.

Test NASA ale neni Zddnou simulaci kosmického
letu. Naopak, jde o velmi jednoduché otdzky na
principu symbolt. , Tim, jak je test jednoduchy
a otdzky se neustale opakuji, je zdroven velmi
frustrujici a navozuje ve zkoumanych osobach
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stres,” doddva Bienertovd Vaskd. Aby byly vy-
sledky z Brna srovnatelné s témi z NASA, musi
dany ¢lovék test absolvovat celkem Sestkrat.
Prévé na tolik opakovanych méreni ho md ame-
ricka kosmickda agentura kalibrovany.

ProtoZe je tym doc. Bienertové Vaskd prvni,
kdo stres méfi, museli pro n&j stanovit novou
jednotku. ,,Nazvali jsme ji jeden Selye, podle otce
moderniho vyzkumu stresu Hanse Selye. Je to
Joule na kilogram Kelvin," upfesiiuje védkyné,
kterd md k vyzkumu stresu i rodinnou vazbu.
Jeji dédecek, ktery jinak proslul experimenty
s umélym srdcem, pracoval pfi dvouleté stdzi
v Kanadé pravé ve skupiné Hanse Selye a zabyval
se tam zkoumanim stresu.

Nic neni hemoZné

Pokud se diky testu NASA potvrdi, Ze rovnice br-
nénskych védcd dava spravné vysledky a umoz-
fiuje spolehlivy odhad vyvoje stresu u daného
jedince, chce se docentka se svym tymem pustit
do vyvoje pfistroje na méfeni kumulativni streso-
vé z4téze. ,Domnivame se, Ze nas koncept bude
poutzitelny pro profese, kde jsou lidé kratkodobé
vystaveni nadlimitnimu stresu: napfiklad piloti,
vojdci nebo astronauti,” fika Bienertovd Vaskd.

Se 3panélskou instituci podala v 1été grantovou
zadost. Pokud u Spanélské grantové agentury
uspéji, pusti se do vyzkumu, ktery by pfimo finan-
covala NASA. ,Jsem sou¢dsti tymu jako vesmirnd
fyziolozka, coz mé bavi. Rodi¢e mi béhem vychovy
nevzaliiluze, Ze nékteré véci jsou mozné, za to jsem
jim moc vdéc¢nd," Fikd védkyné s tim, ze pokud
projekt dobfe dopadne, mohla by jeji skupina
ziskat k hodnoceni data pfimo z NASA, napftiklad
od astronautd na Mezindrodni kosmické stanici.

INTERFACE



Neni to ale jeji jediné vesmirné , zelizko v ohni".
.Neddvno NASA oslovila vefejnost, aby se spe-
cialisté na origami pokusili na principu sklddacky
navrhnout specidini 3tit na ubytovaci modul. Tak
jsem to hned zadala dcefi, kterd ted sedi doma,
ohybd papir a vymysli stity. Kdo vi, tfeba bude
mit opravdu dobry ndpad. DuleZité je nebét se
a neomezovat se vlastnimi pochybami,” uzavird
Bienertovd Vask. u

At the beginning, we asked ourselves: Is there
a simple way to measure stress? If so, is there
a way to measure the “accumulation” of stress?
Definitions of stress tend to be rather general;
that's why these days measuring stress is mostly
about filling in questionnaires with information re-
flecting the respondents' own perception of mainly
psychosocial stress. Alternatively, it's about measur-
ing indirect parameters such as blood pressure and
cortisol levels in saliva. However, such results don't
tell us much about the long-term accumulation
of stress in people,” explains Bienertovd Vaska.

She and her team try to bypass these indirect
parameters and focus on the stress accumu-
lated in the whole organism which is measured
cumulatively over a given period of time. They
work with the notion of entropy; for instance,
they measure the amount of consumed oxygen,
radiated heat or one's internal temperature. All
this is part of an equation that they success-
fully presented last year in a scientific journal
as a method of measuring cumulative stress.

In order to verify their results by measuring,
Bienertova Vaska started searching for tests that
would expose her test subjects to stress without
using any unethical methods. “I posted a query on
the ResearchGate scientific network and received
areply from a colleague in Spain. It turned out their

institution cooperates with NASA,; to induce stress
they use a validated test for astronauts which
they offered to share,” recollects the scientist.
After a year of correspondence, they agreed on
cooperation and the scientists from Brno could
finally start testing their equation in practice.

How to stress out an astronaut

The measurements are carried out in the labs
of the Faculty of Sports Studies of MU and
Bienertovd Vask( admits that it's no walk in the
park. “The subject has to sit almost completely
still for about 4 hours, bare from the waist up,
wearing a mask which measures oxygen intake
and CO, emissions, filling in a test speed of which
increases over time,” explains the scientist.

The NASA test is no cosmic flight simulation. On
the contrary, it is a set of very easy questions
in the form of symbols. “It's the simplicity of
the test and the endlessly repeating questions
which make the test very frustrating and induce
stress in the test subjects,” adds Bienertova
Vasku. In order to get results comparable to
those from NASA, the test subject has to go
through the test six times. That's the number
of measurements the American Space Agency
had it validated for.

Because the team of Bienertova Vaskt was the
first one to measure stress this way, it had to
come up with a new unit for it. “We call it one
Selye, after the father of modern stress research
Hans Selye. It is in fact one joule per kilogram
kelvin,” specifies the scientist whose family has
a tradition of stress research. Her grandfather,
who was otherwise well-known for his experi-
ments with an artificial heart, studied stress in

the group of Hans Selye during his two-year
internship in Canada.

In case the NASA test confirms that the equation
of the Brno scientists yields correct results and
allows to accurately assess the development of
stress in a given individual, Bienertovd Vaskd
and her team aim to start developing a device
for measuring cumulative stress. “We believe
our concept will be of use in professions which
temporarily expose people to extreme stress; for
example pilots, soldiers or astronauts,” she says.

Nothing is impossible

This summer, Bienertovd Vaskd submitted a grant
application together with the Spanish institution.
If they succeed at the Spanish grant agency, they
will launch a research funded directly by NASA.
“I'm glad | can be a part of the team as a space
physiologist. My parents never shattered my belief
that certain things are possible, for which I'm very
grateful to them,"” says the scientist, adding that
if the project turns out well, her group could get
the data for evaluation directly from NASA, e.g.
from the astronauts aboard the ISS.

However, this is not her only cosmic “iron in the
fire". “NASA has recently addressed the public,
asking origami experts to make an attempt at
designing a special fold-away shield for the 1SS
space House. | immediately told my daughter
about this and now she is at home, folding paper
and inventing shields. Who knows, she may
come up with a great idea. It's important not
to be held back by your own fear and doubts,"”
concludes Bienertovd Vaska. u

Text a foto Iveta Zieglovd

Jak zhodnotit Sance technologie na trhu? Napovédél workshop Proof of Concept
Proof of Concept Workshop Helped to Rate Chances of Technologies in the Market

Dvé desitky zaméstnancti MU se 7. zafi zucast-
nily workshopu na téma Proof of Concept. Ten
doplnil aktudlné vyhlasenou vyzvu na podporu
dil¢ich projektti z financi TA CR Gama. Védci
i projektovi manazefi tak méli moznost dozvédét
se, jak spravné projekt uchopit a zvysit jeho
anci na uspéch.

,Chtéli jsme védclim pomoci zlepsit kvalitu poda-
vanych projektovych zadosti, zejména s ohledem
na budouci komer¢ni vyuziti vysledkd. Cilem

TRANSFER TECHNOLOGIi A ZNALOSTi NA MASARYKOVE UNIVERZITE
TECHNOLOGY AND KNOWLEDGE TRANSFER AT MASARYK UNIVERSITY

programu Gama je, aby se ovéfované technologie
a projekty v idedInim pripadé skute¢né dostavaly
na trh. A protoze tohle ,byznysové uvazovéni*
neni pro nase védce nebo kolegy z projektovych
oddéleni béznou soucésti jejich prace, rozhodli
jsme se jim podat pomocnou ruku,” vysvétluje
vedouci transferového oddéleni CTT dr. Radoslav
Trautmann.

Akci potddalo Centrum pro transfer techno-
logii spolu s odborniky z Jihomoravského ino-
vacniho centra (JIC). Ti se chopili ¢4sti, kde si
mohli ucastnici vyzkouset zakladni uvazovani
o vztahu technologie a trhu: od identifikace
zdkaznik( az po hodnotu, jakou feseni nabizi.
»Chceme ukdzat, ze vyzkum a komer¢ni svét
nejsou oddélené vesmiry, ale Ze spolu naopak
velmi tzce souvisi. Nejde to oviem bez toho, aby
spolu tyto svéty komunikovaly a bez toho, aby
védci zacali uvazovat, co je na druhé strané,”
fika dr. Vojtéch Krmicek z JIC. |

On 7 September, twenty MU employees took
part in a Proof of Concept Workshop. It was
related to the current call to support sub-projects
using the TA CR Gama funding. Scientists and
project managers learned about how to ap-
proach a project in order to increase its chances
of success.

“We wanted to help scientists improve the qual-
ity of their project applications, especially with
regard to future commercial applications of their
results. The objective of the Gama Programme
is to help technologies and projects to reach the
market. And because this “business thinking" is
not a regular part of the work of our scientists
and colleagues from project departments, we
decided to give them a helping hand,” explains
the head of the TTO transfer department,
Dr. Radoslav Trautmann.

The event was held by the Technology Transfer
Centre together with the experts from the South
Moravian Innovation Centre (JIC). They took care
of the part during which the participants learned
about the basics of the relationship between
technology and the market: from identifying
customers to the value the given solution offers.
“We want to demonstrate that research and the
world of business are not two separate universes,
that they're in fact closely connected. However,
this connection doesn't work without these two
worlds communicating with each other and with-
out scientists thinking about what's on the other
side,” says Dr. Vojtéch Krmicek fromJIC. ®

Text a foto Iveta Zieglovd
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Aktuality - News

Moznosti testovani
v Antarktidé pfilakaly firmy
i univerzity
Testing in Antarctica
Attracted Both Companies
and Universities

=1

Trindct zastupcl z desitky firem a vyzkum-
nych instituci se 21. ¢ervna ztcastnilo kulatého
stolu na téma testovani v Antarktidé. Kromé
moznosti spole¢ného vyzkumu ¢&i komerénich
testd byla predstavena i stejnojmennd ochran-
nd zndmka. Ta je dal$im moznym benefitem
pro partnery, ktefi vyuZiji jedine¢nou moznost
otestovat vyrobky ¢i technologie v ndro¢nych
polérnich podminkach na Ceské védecké stanici
J. G. Mendela. ,Na misté jsme domluvili jednu
konkrétni spolupréci a o dal3ich dvou se bude
jednat, takze akci hodnotime jako velmi Gspés-
nou. Pro nds to byla v kazdém pripadé dobra
zpét vazba, uz nyni je jisté, Ze o ochrannou
zndmku Testovdno v Antarktidé bude zdjem,"
zhodnotila akci business manazerka CTT MU
Mgr. Jana Darikova. |

On 21 July, thirteen representatives from ten dif-
ferent companies and research institutions took
part in a round table on testing in Antarctica.
Besides offering joint research and commercial
testing, the “Tested in Antarctica” trademark was
also introduced. The trademark represents another
benefit for the partners who will take up the
unique offer to test their products or technologies
in the harsh conditions at the Czech polar station
of J. G. Mendel. “One cooperation agreement
was concluded on the spot and two more are
being negotiated, therefore we consider the event
successful. In any case, it was a great feedback
for us and it is already certain that the trademark
“Tested in Antarctica” will attract interest,” said
the TTO business manager, Mgr. Jana Darikovd
on account of the event. ]

=

Masarykova univerzita
zabodovala na cenach TA CR
Masaryk University Scored
at the TA CR Awards

Masarykova univerzita uspéla na cendch Techno-
logické agentury CR za aplikovany vyzkum, které
byly preddny 21. z4fi na slavnostnim galaveceru.
Dvojity ispé&ch mél vyvoj specidlni endoprotézy
stehenni kosti pro déti, o ktery se zaslouzila
kladenska firma Beznoska a Masarykova univer-
zita. Tento projekt ziskal vedle ceny TA CR také
ocenéni Cesky napad, o jehoz udéleni hlasovali
Ucastnici galavecera pfimo na misté.

Na dal3im z projektti, ocenéném za vyvoj a vy-
robu chytrych textilii, se podilela spole¢nost
VUB z Usti nad Orlici a Technicka univerzita
v Liberci. Jejich termopradlo v nejbliz3i dobé
otestuji i nasi vyzkumnici na Ceské védecké
stanici J. G. Mendela v Antarktid@. |

Masaryk University succeeded at the Technology
Agency of the Czech Republic Awards for
Applied Research which were presented on
21 September during a festive gala evening.
The special endoprosthesis developed by the
Beznoska Company from Kladno and Masaryk
University achieved a double success. On top
of the TA CR Award, this project also received
the Czech Idea Award which was given by the
participants of the gala.

Another awarded project involved development
and production of smart fabrics and was imple-
mented by the VUB Company from Usti nad
Orlici and the Technical University of Liberec.
Their thermal underwear will soon be tested also
by our researchers at the Czech polar station of
J. G. Mendel in Antarctica. [ |

Ochranili jsme dalsi
vynalezy nasich védcu

We Protected More

of Our Scientists' Inventions

CTT MU pomohlo ochranit dalsi vyndlezy
védcl z Masarykovy univerzity. UzZitny vzor
byl v Eervenci zapsdn na vynélez Mgr. Davida
Pavlifidka a jeho kolegl z Prirodovédecké fa-
kulty. Jejich zafizeni pro plazmovou tpravu
vnitfnich povrchd dutych téles, které mtze
slouzit napfiklad v medicing, bylo letos ochra-
néno i evropskym patentem. Uzitny vzor byl
v srpnu zapsén i doc. Jozefu Réhelovi z Ustavu

" EVROPSKA UNIE
Evropskeé strukturaini a investicni fondy
Operacni program Vyzkum, vyvoj a vzdélavani

fyzikalni elektroniky, ktery s kolegy vynalezl
novou stérbinovou plazmovou trysku se zlep-
Senou energetickou Gcinnosti.

Univerzita uspéla i s patentovymi prihldskami.
Tuzemsky UFad pramyslového vlastnictvi v er-
venci udélil patent na vynalez Ing. Jana Dvoraka
»ZpUsob a zafizeni k provddéni elektroforézy".
Ta se uplatiiuje napfiklad v biochemii a moleku-
larni biologii. Dr. Dominik Heger s kolegyni stoji
za patentovanim zplsobu potlag¢eni mrazové
denaturace bilkovin pti mrazeni nebo lyofiliza-
ci biologicky aktivnich latek. Dr. Michal Bittner
a jeho tym z RECETOXu se zaslouzili o vynalez
sady pro stanoveni analytu, ktera je vhodna pro
monitorovani pf¥itomnosti polutantt v Zivotnim
prosttedi, zejména estrogent a androgend.
Profesorka Libuse Trnkovd je se dvéma kolegy
ptivodkyni patentovaného elektrochemického
senzoru a pracovni elektrody k nému. Profesor
Tomas Tyc se podilel na americkém a evropském
patentu high-tech zobrazovaci metody. |

TTO MU helped to protect more inventions
of scientists from Masaryk University. In June
a utility model was registered for the invention
of Mgr. David Pavliidk and his colleagues from
the Faculty of Science. Their Device for Plasma
Treatment of Internal Surfaces of Hollow Objects,
which can be used e.g. in medicine, was issued
a European patent this year. In August, a utility
model was granted to Assoc. Prof. Jozef Rahel
from the Department of Physical Electronics who,
together with his colleagues, invented a new slot
plasma nozzle with improved energy efficiency.

The university was successful even with pat-
ent applications. In July, the Czech Industrial
Property Office granted a patent to Ing. Jan
Dvordk for his invention “Method and Device
for Carrying out Electrophoresis”. It finds its
application e.g. in biochemistry and molecular
biology. Dr. Dominik Heger and his colleague
are responsible for the patented method of
suppressing freeze-induced protein denaturation
when freezing and/or lyophilizing biologically
active substances. Dr. Michal Bittner and his
team from RECETOX came up with the invention
of a set for determining analytes which can be
used to monitor pollutants in the environment,
especially estrogens and androgens. Professor
Libude Trnkovd and two of her colleagues are the
originators of the patented electrochemical sen-
sor and the sensing electrode thereof. Professor
Tomds Tyc participated in a high-tech imaging
technique protected both by an American and
a European patent. |

Text Iveta Zieglovd, foto Jana Darikova




