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Zdenek Hostomsky

Zprava reditele za uplynuly rok

Director’s report for the past year
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Budova B - stresni oaza

IOCB Building B - Roof oasis
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Cesky premiér (a vicepremiér) na UOCHB

Czech Prime Minister (and Deputy PM) at IOCB

August 7, 2014
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Harrachov 2014

» Vyjezdni symposium UOCHB
21.-24. kvétna 2014

e |OCB off-site Symposium
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Advances in Drug Discovery — Chemistry and Biology
Prague, Czech Republic, September 1*= 5%, 2014

= General chemical approaches - medicinal chemistry N Yoo Smoua
® Biochemical approaches — target oriented research !rll-u

® Structure and In Silico based drug design

= General principles of commercial drug development cycle

Insuiin and diabetes research
Biology and treatment of metabolic Syndrome “Theranostics™

M drugs 10CB faciiity tour/)CTP facility tour
Sugar chemistry PRAGUE Guided Tour + Baer Dinner
S —————
Antimalarials 5
Medicinal chemistry of antiviral drugs X-ray and structural biology
Medicinal chemistry of antibiotics Structure based and in sifico drug design
Diagnostics and therapy of asthma Modern analytical methods in drug developmant
Chiral synthesis T —

Metabolic transformations
Biotransformation

Detailed program is available

Biological drugs
at www.praguesummerschool.cz
Departure

The registration is now open for specialized coursa in drug discovery and development at www.praguesummerschool.cz

fee includes:

0 Admission to the scientific programme
O Accommodation for 4 nights (September 1 - 5) at Masaryk Dormitory
O Conference materials

O Coffee breaks, lunches

O Welcome party
0 Guided tour with dinner at Prague Brewery

Secretanat: Congress Business Travel

Organisi -
Lidicka 43/66, 150 00 Praha 5 - Andél; Phone: (+420) 224 842 575, 224 842 579; Fax: (+420) 224 842 550;
E-mail: summerschool2014@cbtiravel.cz.

e e e =

Letni skola %

Prvni rocnik Uspésné probéhl
v zari 2014

Pripravy pro druhy rocnik
jsou v plném proudu

Summer school

First year successfully
completed in September
2014

Preparations for year 2
already started



Ciécky jarmark

e

Ve Science Fair

Wednesday, September 10, 2014, Vitézné namésti

e VEDA NAS BAVi, o.p.s.,

¢ Institute of Organic Chemistry and Biochemistry
¢ The Institute of Chemical Technology

¢ Czech Technical University in Prague

Special thanks to: Groups of Petr Bour, Filip Teply

and NMR. 10. zafi 2014

Vitézné namésti, Dejvice, Praha 6

VSTUP
ZDARMA




Adjunct Professors

Ing. Ales Svatos, CSc. prof. Ing. Pavel Koc¢ovsky, DSc.

Adjunktni profesori - pusobi
v jinych institucich ale jsou
napojeni na déni na UOCHB
a maji eminentni zajem o
jeho prospéch

Adjunct professors-
associated with different
institutions but are
connected to activities at
|IOCB and have its best
interest in mind




alionc
Dr. Alexander Wlodawer
Macromolecular Crystallography Lab.

National Cancer Institute,
Frederick, MD, USA

Prof. Dr. Karl-Heinz Altmann

ETH Zurich

Institute of Pharmaceutical Sciencss
Switzerland

Prof. Dr. Wilhelm Boland
Max-Planck-Institut fir Chemische Okologie
Jena, Germany

Prof. Cynthia J. Burrows PhD
University of Utah
Department of Chemistry,
Salt Lake City, UT, USA

Prof. Dr. Burkhard Kénig
Institut fiir Organische Chemie
Universitat Regensburg,
Germany

Prof. Dr. med. Hans-Georg Krausslich
Department of Infectious Diseases —
Virology, University Hospital Heidelberg
Germany

Prof. Lanny S. Liebeskind PhD
Emory University

Department of Chemistry,
Atlanta, GA, USA

Prof. Ing. Dr. Marko D. Mihovilovic
Vienna University of Technology
Institute of Applied Synthetic Chemistry,
Austria

Prof. Barry V. L. Potter PhD

University of Bath

Department of Pharmacy and Pharmacology,
United Kingdom

Prof. Dr. Helmut Schwarz
Technische Universitat, Berlin
Department of Chemistry,
Germany



- UOCHB I0OCB -20 14

Pet vyznamnych publikaci

Five significant publications



our group

Sebestik, J.; Bout, P. Angew. Chem. Int. Ed. 2014, 53 (35), 9236-9239. “Observation of Paramagnetic Raman
Optical Activity of Nitrogen Dioxide.”

Rotation of the plane of linearly polarized light when interacting with asymmetric molecules has been attracting
people’s attention since the time of Luis Pasteur (1848), because of the underlying physical principles and
relation to biological compounds. Interestingly, almost at the same time, magneto-optics phenomena were
discovered, such as the Faraday Effect. Until now, several other techniques were developed and are routinely
used in laboratories, with or without the magnet, like circular dichroism or Raman optical activity. In this study,
we reported a new flavor of such magneto-optic spectroscopy, paramagnetic Raman optical activity of gases.
This was considered difficult because of the low signal. We succeeded because of a construction of the
magnetic cell, a large signal of the NO, molecule, and a detailed theoretical analysis. The results suggest that
the technique can bring about unique information about molecular properties, and may be even usable for a
characterization of industrial gases.

simulation

500 600 700 800 900

Figure. Experimental paramagnetic Raman optical activity of NO, was verified through comparison with a simulation.



ocek group

DNA polymerases preferentially synthesize artificial modified DNA even in presence of natural
substrates

Kielkowski, P.; Fanfrlik, J.; Hocek, M. "7-Aryl-7-deazaadenine 2'-Deoxyribonucleoside Triphosphates
(dNTPs): Better Substrates for DNA polymerases than dATP in Competitive Incorporations” Angew. Chem.
Int. Ed. 2014, 53, 7552-7555

Scientists from the Joint Laboratory of Bioorganic and Medicinal Chemistry of Nucleic Acids of the
Institute of Organic Chemistry and Biochemistry ASCR and Faculty of Science of the Charles University
(group of Prof. Hocek) discovered a whole class of artificial labelled nucleoside triphosphates that are
surprisingly much better substrates for DNA polymerases than the natural nucleotide (dATP) hence the
enzymes preferentially synthesize artificial modified DNA and explained the mechanism of this unusual
activity. This finding not only significantly contributes to the knowledge of mechanism of DNA replication
but also paves the way to enzymatic synthesis of modified nucleic acids for applications in diagnostics and
chemical biology. Direct competition assay
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1gwirth gro

How is a “wet*“ electron formed?
Savolainen, J.; Uhlig, F.; Ahmed, S.; Hamm, P.; Jungwirth, P.: Direct Observation of the Collapse of
the Delocalized Excess Electron in Water. Nature Chemistry, 6 (2014) 697-701.

Everybody who ever put salt in a soup knows how ions dissolve in an aqueous environment. How
does, however, electron dissolve in water? Does this negatively charged elementary particle dissolve
similarly to a chloride anion from kitchen salt or do quantum mechanical effects kick in and ensure
a completely different dissolution scenario? These questions not only touch the frontier between
classical and quantum mechanics (investigations and modeling of which has been rewarded by the
Chemistry Nobel Prize in 2012) but also have practical implications in radiation chemistry.

Formation and dissolution of electrons in water and subsequent reactions are important for
understanding radiation cancer therapy, as well as chemical processes taking place during nuclear
waste storage. Calculations combining classical and quantum mechanics, carried out at the Institute
of Organic Chemistry and Biochemistry of the Academy of Sciences, together with ultrafast
terahertz laser experiments, performed at the University of Zurich in Switzerland, give an answer to
fundamental questions concerning formation of the hydrated electron. It turns out that electron is
formed in water via photoionization as a delocalized quantum wave which, however, within a
picosecond (i.e. a millionth of a millionth of a second) contracts to a roughly spherical object with a
diameter of a quarter of a nanometer. One says that seeing is believing. The study of Czech and
Swiss chemists shows directly how a nascent electron looks like in water and how extremely rapidly
it dissolves.
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ﬁfmlOVé (in Pichova group

Structural and biochemical study of interactions mediating
formation of immature and mature retroviral particles.

Retroviruses such as Human immunodeficiency virus type 1 (HIV-1) are of great medical
importance. Retroviral assembly proceeds in two stages. First, the viral Gag polyprotein
assembles into a hexameric protein lattice at the plasma membrane of the infected cell,
inducing budding and release of an immature particle. During second stage, Gag is cleaved by the
viral protease, leading to internal rearrangement of the virus into the mature, infectious form.
Using Mason-Pfizer monkey virus (M-PMV) as a model retrovirus, we studied the structural
organization of retroviral particles and interactions mediating the formation of both immature as
well as mature particles. We provided biochemical and structural data confirming the general
relevance of a short segment of the structural polyprotein Gag for retrovirus assembly and
infectivity (Strohalmova-Bohmova et al., 2014). Combining biochemical and structural NMR
analyses, we identified a network of supportive interactions that stabilize the M-PMV capsid
protein (CA) in mature conformation (Obr et al., 2014). We also contributed to resolve the
structure of the capsid lattice within intact immature HIV-1 and M-PMV particles at
subnanometre resolution using cryo-electron tomography and sub-tomogram averaging methods.
The resulting model reveals tertiary and quaternary structural interactions that mediate HIV-1
and M-PMV assembly. Comparison the immature HIV-1 with M-PMV structures reveals that
retroviral capsid proteins, while having conserved tertiary structures, adopt different quaternary
arrangements (Schur et al., 2014).




umlové (in Pichova group)

Strohalmova-Bohmova K., Spiwok V., Lepsik M., Hadravova R., Krizova I., Ulbrich P., Pichova I., Bednarova
L., Ruml T., Rumlova M.: Role of Mason-Pfizer monkey virus CA-NC spacer peptide-like domain in assembly
of immature particles. J. Virol., 88(24):14148, (2014)

Obr M., Hadravova R., DoleZal M., Kfizova I., Papouskova V., Zidek L., Hrabal H., Ruml T., Rumlova M.:
Stabilization of the beta-hairpin in Mason-Pfizer monkey virus capsid protein- a critical step for
infectivity. Retrovirology, 11:94, (2014)

Schur F., Hagen W., Rumlova M., Ruml T., Miiller B., Kraeusslich H.-G., Briggs J.,: The structure of the
immature HIV-1 capsid in intact virus particles at 8.8 A resolution. Nature, doi:10.1038/nature13838,
(2014)
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ply group (TRG)

Pospisil, L. - Bednarova, L. - Stépanek, P. - Slavicek, P. - Vavra, J.
- Hromadova, M. - Dlouha, H. - Tarabek, J. - Teply F.: Intense
Chiroptical Switching in a Dicationic Helicene-Like Derivative:
Exploration of a Viologen-Type Redox Manifold of a Non-Racemic
Helquat. Journal of the American Chemical Society. RocC. 136, C.
31 (2014), s. 10826-10829.

This report documents a new level of control over the chiroptical
properties of helical systems, known as helquats. By simply
altering the molecules’ redox states, enantiopure helquats, while
retaining their overall shape, undergo a profound change in their
electronic state and thus sizable changes in their electronic
circular dichroism spectra at certain wavelengths, which is unique
for a chiroptical switch. Furthermore, this helically chiral system
features the most intense chiroptical switch response documented
in the field of helicenoids. This unprecedented example of a
“chiro-switch” may lead to the development of new classes of
optical switches and light modulators and contribute to the
emerging field of chiral organic conducting systems.
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2014:
approximately 65/year

2014 (selected contributions)

Journal # of contributions from IOCB

Nature Chemistry

J. Am. Chem. Soc.
Angew. Chem. Int. Ed.
Proc. Natl. Acad. Sci. U.S.A.
EMBO Journal

EMBO Reports

Chem. Comm.
Chemistry - Eur. J.
Nucleic Acid Res.
Cancer Res.

Org. Lett.

Nanoscale

Small

J. Phys. Chem. Lett.

The number of high-quality (IF > 5) papers is constant in 2011-

W=aPMNN=_UIORA-=aN=_NNWN



Grants 2014 il

GRANTOVE PROJEKTY ZAHAJENE V ROCE 2014
(GRANTS PROJECTS INITIATED IN 2014

Agentura (Agency) Pocet (#)
GACR - UOCHE - hlavni fesitel (principal investigator) 13*
GACR - UOCHE - postdoc 1
GACR - UOCHB - spolufeditel (co-investigator) 2
Celkem GACR (Total) 16
TACR - ALFA 4 - UOCHB - hlavni fe3itel (principal investigator) 1
Celkem TACR 1
MSMT - NPU {navazuje na centra) - UOCHE - hlavni feditel 1
MSMT - NPU {navazuje na centra) - UOCHBE - spolufeiitel 1
Celkem MSMT (Total MEYS) 2
EL

7. Ramcovy program EU - UOCHB spoluresitel 1
Celkem EU (Total EU)

=daléich 15 bylo doporuéno k financovani, ale jif se neveily do rozpoftu GACR)

*other 15 were recommended for funding, but could not be satisfied due to insuficient cACR budget




Grants 2015

GRANTOVE PROJEKTY ZAHAJENE V ROCE 2015
(GRANTS PROJECTS INITIATED IN 2015

|Agentura (Agency) Pocet (#)
GACR - UOCHB - hlavni fesitel (principal investigator) 10*
GACR - UOCHB - postdoc 2
GACR - UOCHB - spoluresitel (co-investigator) 3
Celkem GACR 15
MSMT - Velké infrastruktury (Big infrastructures) - ELIXIR CZ 1
Celkem MSMT 1

EU

Horizon 2020 - UOCHB spoluresitel (co-investigator) 1
Celkem EU 1

*dalZich 27 bylo doporuéno k financovani, ale jif se nevesly do rozpoétu GACR

*other 27 were recommended for funding, but could not be satisfied due to insuficient GACR budget




e

IT reorganization

* Integration of IT, Scientific Information Services

and other services - a long-term strategic goal
* Recommendations from the DAIN audit
e Improved external and internal web pages

» Electronic workstreams - Ordering reagents and services,
Security, Monitoring entry, Vacations, Business trips, etc.

e Bilingual English/Czech capabilities

* A new hire starting October 6, 2014
* Increased user support (Sokol, Svoboda, Bartak)

* New organization in place from January 1, 2015




F .

* Modified financing of Research Groups
introduced in 2014

e |OCB supports core size of Research Groups,
additional group members must be financed
from external sources



” IOCB; Gilead

* Annual meeting of IOCB- Gilead Sciences
Research Center (September 29-30, 2014 in Foster City)

* 4. kvéten 2017 - konec licencnich poplatku za
prodej tenofoviru disoproxil fumaratu v dusledku
ukonceni patentu

* May 4, 2017 - end of royalties from sales of
tenofovir disoproxil fumarate due to patent
expiration
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Ocenéni zamestnanci
Odmeény a pocty

Awarded employees
Awards and Honors



Josgf Michl

I ——

Hammond Award

Inter-American
Photochemical Society

Cena George S. Hammonda

Zivotni pfinos a kli¢ova
uloha ve vyvoji modernich
fotochemickych véd

George S. Hammond Award

Life contribution and a key
role in the development of
modern photochemical
sciences



Vysoce citovany vyzkumnik

HIGHLY CIT

THOMSON REUTERS’

THOMSON REUTERS

PRESENTED TO

Pavel Hobza

In recognition of ranking among the top 1% of researchers
for most cited documents, in their specific field.

Signed -

Basil Moftah, President IP & Science, Thomson Reuters

ED RESEARCHER

' Thomson Reuters

Zarazen mezi horni
1% nejcitovanéjsich

. vyzkumniku ve svém
- oboru - chemie

(jako jeden z pouhych
dvou védcl z CR - druhy
byl Petr Pysek za
Environment/Ecology)

Ranked among the
top 1% of the most
cited researchers in
their specific field -

chemistry
(as one of the only two

~ scientists from the Czech
" Republic - the other one
) being Petr Pysek for

Environment/Ecology)



Karlova Universita

Jmenovan prorektorem pro
védu

Rada vlady pro vedu,
VYVOj a inovace

Jmenovan novym clenem

Charles University

Appointed Prorector for
Science

Government Council for
Science, Development

and Innovations
Appointed a new member



= Zdenék HaVlaS (viévo-links)

Ucena spolecnost

Jmenovan 1. mistopredsedou

Rada vlady pro védu,
VYVOj a inovace

Znovujmenovan clenem

Learned Society
Appointed 1st Vicepresident

Government Council for
Science, Development
and Innovations
Reappointed member




Jan Zd'arek

h-.-nd-n.

lan 2darek

Nakladatelstvi
Academia

" Cena za knihu

,Hmyzi rodiny a staty*

Academia
Publishing House

Award for the book
,Insect Families and States*



ichterleho prémie - Wichterle Award

Akademie véd CR The Czech Academy of Sciences

»Jakub Kaminsky

NN

*Milan Kozisek
»Jan Reza¢



= ACS AUfhor Award

American Chemical Society

o Josef Michl

vV eV/I WV

Nejcitovanéejsi clanky publikovane v
casopisech ACS

Most cited articles published in ACS
journals



ulbright-Masaryk Stipend

Fulbright Commission

o Lubomir Rulisek

Hostitelska instituce - Host institution
Stanford University



ellowéhip J.E. Purkyné

Akademie véd CR The Czech Academy of Sciences

o Kvido Strisovsky
Vyzkum v oblasti intramembranovych proteas
Research in intramembrane proteases

* Miloslav Polasek

Vyzkum v oblasti pokrocilych molekularnich sond pro aplikace
diagnostického zobrazovani

Research in advanced molecular probes for diagnostic imaging applications



Cena SIGMA-ALDRICH Award

» Jiri Kaleta

Za nejlepsi prednasku na konferenci
mladych vedcu - Milovy, Devet skal

For the best presentation at the conference
of young scientists - Milovy, Nine Rocks



~Cena Karla Preise - Karel Preis Award @
Ceska chemicka spolecnost  Czech Chemical Society

» Renata Norkova
» Jana Jaklova Dytrtova
*Vaclav Kasicka

Nejlepsi prace otisténa v rocniku Chemickych listu

The best paper published in the annual volume of
Chemicke listy
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Vyhled do roku 2015

Outlook for 2015



armonogram stavb

y Construction timeline

* 1.etapa - dokoncena

Budova B, Garaze,
Budova A - SV kridlo.

* 2. etapa

Centralni cast budovy A
o Ukonceni stavby - zari 2015
e Kolaudace - rijen 2015
o Stéhovani - listopad 2015

* 3. etapa

Zapadni kridla budovy A
* Podzim 2016

e Stage 1 - completed

Building B, Garages,
Building A - NE wing

o Stage 2

Central part of building A
e Completed - September 2015
» Final inspection - October 2015

e Moving in - November 2015

o Stage 3

West wing of building A
o Fall of 2016



2015

- UOCHB |OCB

* Hodnoceni juniorskych skupin
* Hodnoceni skupin cileného vyzkumu

* EXPO 2015 Milano

e Evaluation of junior groups
e Evaluation of targeted research groups



Milan Drahonovsky

Nastaveni cerpani socialniho fondu

Social Fund Usage Setup



e

Socialni fond

Social Fund

* Smyslem socialniho fondu (SF)
je vytvoreni pozitivniho
prostredi v organizaci a tim
zajisteni podminek pro
provadeni hlavni ¢innosti VVI.

o Zakonem definovanym
zdrojem SF je zakladni pridel
na vrub pracovisté ve vysi 2 %
rocniho objemu néakladl na
mzdy, nahrady na mzdy a
odmeény za pracovni
pohotovost.

* Vyuziti SF je definovano ve
vnitrni smernici Ustavu z roku
2014.

e The purpose of the Social Fund

(SF) is to create a positive
environment in the
organization, thereby ensuring
conditions for conducting the
main PRI activities.

By law, the defined source for
SF corresponds to 2% of the
annual cost of wages, bonuses
and other compensation at the
workplace.

Use of SF is defined in the
internal guidelines of the
Institute from 2014 .



oucasny stav cerpani

The current status of Social

Socialniho Fondu ustavu  Fund usage at I0CB
(v tis. K¢) (in thousands of CZK)
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mmm 7Ustatek / Balance ==—Prijmy / Income =——Vydaje / Spending

Absolutni rozdil poklesu
zUstatku SF je 2.961 mil. K¢
(- 40 %) mezi 2011 - 2014.

Prdmérny rocni pokles
zustatku SF cca 1 mil. K¢.

Nerovnomeérné €erpani na
zameéstnance.

The absolute difference is a
decrease in the SF balance
by 2,961 million CZK (- 40%)
between 2011 - 2014.

The average annual decline

in the SF balance is about
1 million CZK.

Uneven usage of SF per
employee.



" Wyrevriany rozpocet SF,
- vyssi flexibilita a

spokojenost zaméstnancu

- .- =

greater flexibility and @
employee satisfaction

» Pevné stanoveny a
odsouhlaseny vyrovnany
rocni rozpocet

* Rovnomérné prumérné
cerpani na zameéstnance
ustavu

* Pevné stanovena nabidka
na cerpani ze SF pro volbu
jednotlivce

* Implementace
zameéstnaneckych kont
(benefiéni program).

e Fixed and approved
balanced annual budget

e Equal average usage of SF
per each institute employee

e A set menu for using SF
based on an individual
choice

e Implementation of
employee accounts
(benefit program).




a ladnﬂi- principy SF

Basic principles of SF

Rocni pridél do SF cca 4 mil. K¢
Pocet FTE ... 469

Cca 0,8* mil K¢ ponechano na
spolecné aktivity (napr. vybaveni
pro zaméstnance, Mikulas,
Spolecné setkani byvalych
zaméstnancu, vyroci apod.)

Zustatek cca 3,2 mil. K¢

ZUstatek rozpocitan rovhomérné
na zameéstnance dle uvazku,
prispévek na ro¢ni €erpani ve vysi
cca 6 800 K¢ (pri 100% pracovnim
uvazku) na rok

Vysi 6 800 KE mize zaméstnanec
vyuzit podle vlastni volby.

Poznamka:

Yearly allocation to SF ~4 mil. CZK
Number of FTE ... 469

Approx. 0.8 * million CZK left for
common activities (e.g. equipment
for employees, St.Nicholas’ day,
joint meeting of former employees,
anniversaries, etc.)

The balance of approx. 3.2 mil. CZK

The balance is equally distributed
to employees based on their
contract, resulting in approx. 6,800
CZK for a 100% full time employee
per year

The employees can freely choose
how to use their 6,800 CZK.

* Objem prostredkd pro spole¢né aktivity mize byt diskutovan / The budget for the

commong activities could be discussed.



ovy pristup cerpani
Socialniho Fondu

New approach to use
the Social Fond

* Plan spusténi zameéstnanec-
kych kont od 1. 4. 2015 (Q2)

Prizpusobeni interniho
systému na sledovani
zaméstnaneckych kont nebo
nakup modulu (sluzby)
Vyrovnany rozpocet pro 2015
Prepocitani rozpoctu (3/4
rocniho rozpoctu pro rok 2015)
SF na zameéstnance a vykryti
pripadnych rozdilu z
pozitivniho zustatku SF z
minulych let.

Plan to launch the employee
accounts from 1. 4. 2015 (Q2)

e Adapting internal system to

monitor employee accounts or
purchase module (services)

Balanced budget for 2015

Recalculation of the SF budget
(3/4 of the annual budget for
2015) per employee and
coverage of any differences
from the positive balance of
SF from previous years.



Lubos Rulisek

Doplnovaci volby do Rady instituce

Supplementary Election to the
Board of Institute




Back-up slides




- Comparison of IOCB with Other Chemical Institutes of AS CR

Papers in the impacted journals in 2011-2013; sorted by impact factors and divided

Between the key (in red; the first or corresponding author is from the Institute) and
other (in blue, the sum of all other chemistry institutes)
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