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JlabopaTopusi pusuku OeJIika

PykoBoautens: [mutpuii lMiBankos

Laboratory of protein physics
Head of laboratory: Dmitry lvankov

OnHOi U3 caMBIX BaXKHBIN Mp00IeM OHOIOTUH SBISETCS CBSI3b (PEHOTHIIA C TEHOTUTIOM.
B uneane xouercs ymeTh IpeAcKa3biBaTh (PEHOTHUIT MO TEHOTHUITY, YTO HA JAHHBIH MOMEHT
HEBO3MOXKHO. bosee peamuctuuHas npobiieMa — IpeacKa3aHue W3MEHEHUs (eHoTuna Io
reHoruny. /[lns wuccimenoBaHus 3TOrO BOIPOCA YYEHBIE HKCIIEPUMEHTANIBHO HM3MEPSIOT
(eHOTUMNBI 1151 MHOTUX F'€HOTHIIOB.

OTH uccie0BaHMsl IOKa3bIBAIOT BAXKHYIO POJIb CTAOMIBHOCTH O€jKa B €ro 3BOJIIOLUU.
Jlns mpeackasaHus Jectabuiau3aluy Oeika BCIICACTBUE MYTAallUM CYLIECTBYIOT NPOIPaMMBbl,
BaXHO JIMILb 3HATh TPEXMEPHYIO CTPYKTYpy Oenka. OHAKO 4acTo TpeXMEpHas CTPYKTypa
Oenka HensBecTHa. B Hamem nepBoM npoekTe Mbl OyzieM Hccae10BaTh, UTO XKe JAeIaTh B ’TOM
Cllydae — UCII0JIb30BAaTh MPEACKa3aHHYIO0 CTPYKTYPY WIN OJIMKAMIIYIO IOXOKYIO CTPYKTYpY.

Taxxe HaOMIOJAIOTCS OTKJIOHEHUS (EHOTHIIOB MHOXECTBEHHBIX MYTaHTOB OT
OKUJAEMbIX BEJIIMYMH. DTa HEAJJAUTUBHOCTb HAa3bIBAETCS AMHUCTAa30M. B 3aBucuMocTH OT
MO/IX0JIa MCCIIEJIOBAHUS, CYLIECTBYIOT pa3inWyHble KiaccuuKanuu snucraza. B Hamem
BTOPOM IPOEKTE Mbl OYZeM HCCIIEI0BaTh, KAK CBA3aHbI Pa3IMYHbIC TUIIBI MHUCTA3a.

One of the most important problems in biology is how phenotype depends on genotype.
The ultimate goal is to be able to predict phenotype from genotype, which is currently
impossible. The far more realistic problem is to predict changes of phenotype from the changes
of genotype. To understand the phenotype-to-genotype connection better, scientists
experimentally measure phenotypes of many genotypes.

These studies show importance of protein stability in protein evolution. There are several
programs to predict protein destabilization upon mutation from protein three-dimensional
structure. However, the three-dimensional structure is often unknown. In our first project we
explore, what is better to do in this case — to use predicted structure or to use the structure of a
similar protein.

The phenotype-to-genotype experimental studies also show ubiquity of epistasis, where
phenotype of multiple mutant deviates from that expected from the phenotypes of
corresponding single mutants. Depending on the approach, there are different classifications of
epistasis. In our second project, we will study the relationships between different types of
epistasis.



JlaGopaTopusi aHaJIM3a IBOJIIOIUH

TeHHbIX CeMeHCTB HACEKOMBIX
Pyxosogurens: Kpymnamer Kynre

Laboratory of analysis of the evolution

of gene families in insects
Head of laboratory: Krushnamegh Kunte

B namem npoexTe Mbl CPOKYCHpPYEMCsl Ha SBOJIIOIMN M TEHETHKE MAaTTEPHOB KPHLUIHEB
06aboyeKk — Uit 94ero MpoBenEM TUCCEKIHI0 00pa3loB HA PA3NIMYHBIX CTAAUAX Pa3BUTHA U
U3Y4YUM IIpoliecc pa3BUTUS KpbuUibeB. Cpenu mpoBoauMbIX MaHumyiassuuid Oynyt I[P u
CEeKBEHHPOBAHUE, 3a KOTOPHIM IOCJIEAYIOT HHTEHCHUBHBIA MOJIEKYJSPHBIM aHaiu3 Tak
Ha3piBaeMbIX doublesex-reHoB, UrparoIMX KIOYEBYIO pOJb B IpoLEccax pa3BUTHS U
KOHTPOJHUPYIOIUX (POPMUPOBAHUE NTATTEPHOB KPHUILEB B NMOJIMMOPGHBIX 0cO0sAX cemelicTBa
Papilio.

Boo01ie, HaceKOMBbIE SBISIOTCS SIPKO BBLICISIIOIIEHCS TPYMIION OPraHW3MOB, B T.4.
BKJIIOYAIOLIEN HECKOJIbKO MOJEJBHBIX U HE-MOJEIbHBIX CHUCTEM, MO3BOJSIOLUIMX H3y4aTb
pa3nuyHble OWOJIOTHYECKHE SIBICHUS — TaKhe KaK pa3BUTHE OpraHu3ma, (OpMHUpPOBAHHE
CHCTEM OpPTraHOB, WACHTU(HUKAIIMIO TC€HETHYECKOW «Iporpammb» pazButusi. C pa3BHUTHEM
METOZOB OBICTPOrO U JACHMEBOIO CEKBEHUPOBAHMUA OBUIM MOJY4YeHbI (M BBUIOKEHBI B
nyOsinyHble 6a3bl JaHHBIX) HECKOJBKO T'€HOMOB U TPAaHCKPUIITOMOB HACEKOMBIX. B Haiem
71a00paTOPHOM IPOEKTE MBI Oy/leM M3y4aTh OMOJIOTHIO HE-MOJENbHBIX 0a00ueK M T'eHHYIO
HBOJIIOLUIO B ceMeiicTBe HacekoMbix Lepidoptera, oObenunstomemM 6ab0uek U MOTBIIBKOB.
Mpl OyaeM HCIONIb30BaTh MyONWYHO JOCTYIHBIE TPAHCKPUITOMHBIE TAHHBIC JUIS TIOMCKA
MOCJIeI0BAaTEIbHOCTEN IeHOB, Ha3bIBaeMbIX «doublesex» (dsx) u BOBIEUEHHBIX B PETYIISALIUIO
paHHEH TOJ0BOHW MU GEPEHIIMPOBKH U BTOPUYHOTO TIOJIOBOTO PA3BUTHS Y MHOTHX TPYIII
HAceKOMBIX. MBI TONbITaEMCS UASHTU(PUIMPOBATH OOIIME MAaTTEPHBI MOCIEI0BATEIbHOCTEN
MEXIy OTHMH TpYyNmamMH M pa300paThCs, KaK pa3IM4yHbIE CHJIBI OTOOpa BIHSIOT Ha
MOCJIeI0BaTeNbHOCTh T€Ha M, B HUTOre, Ha CTPYKTYPY COOTBETCTByIOIero oOenka. Mbl
HaJIeeMCsl, YTO B HallleM NMPOEKT YYaCTHUKM KaK Hayyarcs padore ¢ OOJbIIMMHU MacCHBaMHU
JAHHBIX, TaK U MOJIy4YaT MPEACTaBICHUE O TOM, KAK UIMEHHO 3BOJIOLIMOHHBIE CHIIBI (TaKUE KaK
0TOOp U TeHeTHUYECKHU apeiid) BIUAIOT Ha TeHETHYECKUI MaTepuall.

[IpoeKT conep>kUT HECKOIBKO COCTABIISIONINX

e VYcrpoiicTBo OHooruueckux 6a3 u 00paboTKa MOJTHONCHOMHBIX U TPAHCKPHUIITOMHBIX
JAHHBIX

e Busyanu3zaius Toro, Kak reHbl 1 TPAaHCKPHUIITHI OPraHU30BaHbl B TeHOME

e Co3znanue coOCTBEHHBIX blast-6a3 /17151 BBIpaBHUBAHUS U ONPEAEIEHUS HHTEPECYIOLUX
reHoB (cemeiicTBa doublesex)



e Unentuduxarms oTKpbIThiX pamMok cunThiBaHusA(ORF) u BbIgeneHne KOAMPYIOLIMX

yuactkoB(CDS)

e [locTtpoeHue BBIpbIBAaHUN Ui WIACHTU(GUKAMH KOHCEPBATUBHBIX/BapUATHBHBIX
y4acTKOB

e [lpoBenenue HEKOTOPBIX MPOCTBIX TECTOB TSt ueHTH(OUKAITN
«FOpH‘-II/IX»/ «XOJIOAHBIX» TOYCK MYTaI_[I/Iﬁ - Y4acCTKOB, MMPpCAIOJIOXKUTCIIBHO

HaXOJSIIUXCS TI0J] 0TOOPOM
e MopnenupoBaHue OEIKOBBIX CTPYKTYp UIS HMOHMMAaHHS JOMEHHOW OpraHU3alid U
pasHUIBI MeXIY U30(hopMamMu

In the lab project, we will focus on the evolution and genetics of butterfly wing patterns.
We will dissect butterfly caterpillars and pupae during different developmental stages to see
how wings develop. There will be some work involving PCR and sequencing, followed by
intensive molecular analyses of a key developmental gene, doublesex, that has been shown to
control development of butterfly wing patterns in polymorphic Papilio swallowtail butterflies.
Insects are an immensely diverse group of organisms with several model and non-model
systems that have been used to study numerous phenomena, such as development of body
plans, formation of organ systems, identification of the genetic basis of traits, etc. With the
advent of methods for faster and cheaper sequencing, several insect genomes and
transcriptomes have been sequenced and made available in public databases. In this lab project,
we will explore the biology of a non-model butterfly species and study gene evolution in the
insect family Lepidoptera, which comprises of butterflies and moths. We will be using publicly
available transcriptome data to find sequences for a gene called doublesex (dsx), which is
involved in regulating early sexual differentiation and secondary sexual traits in many insect
groups. We shall attempt to identify patterns in the sequence data across these insect groups
and understand how different selective forces can shape gene sequence, and ultimately protein
structures. We hope this project will make students comfortable with large datasets, and
encourage them to think about how evolutionary forces such as selection and drift shape genes.
The project will involve:
e Understanding biological databases and downloading whole genome and transcriptome
data
e Visualization to understand how genes and transcripts are organized in the genome
e Creating custom blast database to align and extract gene/s of interest (doublesex)
e |dentify ORF and extract CDS
e Alignment to identify conservation/variation
e Performing some simple tests to identify mutational hotspots/coldspots, regions
possibly under selection
e Protein modelling to understand domain structures and isoform differences



JlabopaTopusi 0aKkTepUaIbLHOM

U PYHKUMOHAJIbHOW F€eHOMUKU
PykoBoautens: Muxaun I'enbgann

Laboratory of bacterial

and functional genomics
Head of laboratory: Mikhail Gelfand

JlaGoparopuss ~ GakTepuaJbHOM M (QYHKIMOHAIBHOM TIE€HOMHUKH  IPOAOJIKAET
WCCIICIOBAHMSI B TPATUIIMOHHBIX /IS ce0s1 00JIacTsIX — CPaBHUTEIBHON T€HOMHKE OaKkTepuid
U aHaJIW3€ CBsI3U MpocTpaHcTBeHHOW cTpykTypsl U ¢yHkumu PHK u JIHK. Hekoropsie u3
3aJ1a4 JJabopaTopuH SIBJIIOTCS. COCTABHOW (HO CaMOCTOSITEJIBHOM ) YAaCThIO TEKYIUX POEKTOB
Hamux npenoaasarenei B UIIIN, UBK, CkxonTexe u MI'Y (B ToM 4yucie, Ha4aThiXx Ha
IPEbIAYIINX HIKOJAX), IpYTHUe ke SBISIIOTCS HEOOIbIIMMHU CaMOCTOSITEIbHBIMU ITPOEKTaMH,
KOTOpBIE, B 3aBUCUMOCTHU OT PE3yJbTaTOB, OyIyT MPOAOIIKEHBI U 1OCIIE MKOIbIL. [ paboTbl
B JIa0OpaToOpuu He TpeOyeTcs yMeHHe IPOrpaMMHUPOBaTh, OIHAKO B HEKOTOPBIX 3a/1a4ax JIaxe
HeOOoJIbLION HABBIK B MPOrPaMMUPOBAHUN NIO3BOJIMT ABUraThCs 4yTh ObICTpEE.

e Mapus  TyrykuHa  OpoOJOKUT  paboTy IO  HKCHEPUMEHTAIbHOMY U
OMOMH(DOPMATUUECKOMY aHAIN3Y PETYJSLUM TPAHCKPUIIUM KUIIEYHON NaJIOUKH; B
3TOM rofy OyneT uccieqoBaH (pakTop TpaHCKpunuHu YjjM, KOTOpbIil BrepBbie ObLI
oxapaktepu3oBaH B Hamux (M.T.u M.I'.) naboparopusx.

o Jlappss Hukomaea u Codpbs [NapymisiHn u3yuyaT 3BOJIOLUIO OeTa-lakTamas. ITo
BaXkKHbIE (DEPMEHTBI, KOTOPbIE IPUIAIOT OaKTEPUSIM YCTOHUMBOCTh K aHTUOMOTHKAM.

e B npoexre Onbru Curanooii OyyT U3y4deHbl 3araJlouHble 00bEKTHI: KOPOTKHUE CIIOBA,
4acTo BCTpedarolecs B OakTepUalbHbIX I€HOMaX; UX (YHKLUMOHAJIbHBIM CMBICI B
OOJIBIIIMHCTBE CITy4aeB HESCEH.

e Co¢bs lNapymsH n AnHa KaszHanzelt mocMOTpsT, KaKk YCTPOEHO (YHKIMOHAJIbHOE
pa3sHoOoOpa3ue OaKTepUaIbHBIX TE€HOMOB B 3aBUCUMOCTH OT TOTO, HACKOJIBKO
pa3Ho00pa3Hbl COOOIIECTBA, B KOTOPBIE BXOJAT 3TH OAKTEPUU.

e Ognbra boukapesa n3y4aer nepecTaHOBKH B OaKTepHalbHBIX FeHOMax. B aToM rosy ona
Oyner cMoTpeTh Ha Vibrio (B TOM uucie, Ha XOJEPHOTO BHOPHOHA), KOTOpPHIE
3aMeyYaTesIbHbl T€M, YTO y HUX JIBE€ XPOMOCOMBI, a HE OJiHA, KaK y OOJBIIMHCTBA
6aktepuii. Cpenu ee 3a7a4 — MOCMOTPETh, KaK TOYKM pa3pbiBa MPHU MEepPeCTaHOBKAX
CBsI3aHBI C pacroyiokeHneM reHoB pPHK; moHATh, Kak 3BONIOIMOHUPYIOT FEHBI ITOCIIE
MepPEeCTaHOBOK; OMUCATh NEPECTPONKH y OaKTepHil, FEHOMBI KOTOPBIX COCTOAT U3 IBYX
WM JTaXkKe TPeX XPOMOCOM.

e 3o0s YepBoHueBa mocMOTpHT, Kak cTpykrypa MPHK cBsizana ¢ 3¢ ¢exTuBHOCTBIO
TpaHCHsIuMU. B 3TOM mpoekre KOMOMHMpYETCSl aHaJi3 MAacCOBBIX JaHHBIX C
KOMITBIOTEPHBIM aHaN30M cTpykTypbl MPHK B pa3HbIX reHomax.

e IIpoextst Mapraputel CamOopckoii u Asekcanipbl ['aqMIBIHON MOCBSILEHBI
npoctpaHcTBeHHON cTpykType JHK »sykapmor, paccMOTpeHHOH B pa3iMuYHBIX



MmacmTabax. JlaHHbBIE U3 HEAABHUX MACHITAOHBIX HKCIEPUMEHTOB IOKA3bIBAIOT, YTO
OCHOBY 3TOH CTPYKTYpbl COCTaBJISIFOT TaK Ha3bIBAEMbIE TOINOJIOTMYECKUE JOMEHBI
(TAIp1), yuactkm, oOpasyromue TIUIOTHbIE KIyOku (mpeacrtaBbTe cebe Oychl,
CKpPYYEHHBIE M3 OJHOI0 KyCKa M3 IPOBOJIOKH). Maprapura OCMOTPHUT, KaK CBS3aH
pazmep TAJlos ¢ Tem, kak TAJIpI B3auMOIEHCTBYIOT IpPYT C APYIOM M C y4acTKaMu
JHK mexny TAllamu. C apyroit croponsl, Bcs kinerouHas JIHK obOpasyer nBe
Oonplve, HEYETKO  OMNpeNeleHHble  OO0JIACTH  MPOCTPAHCTBA,  Ha3bIBacMbIe
KOMIIApTMEHTaMH. AJIeKcaHApa CpaBHHUT CTpoeHHe KommapTMeHToB U TAJloB B
pa3HbIX OpPraHU3Max, Ui KOTOPbIX Y HAC UMEIOTCS SKCIIEPUMEHTANIbHBIE JaHHBIE, U, B
YaCTHOCTH, IOCMOTPUT, KaK IIPOCTPAHCTBEHHAs CTPYKTYypa CBsI3aHa ¢ pabOTON I'€HOB.

B 3axmouenne IIOBTOPHM, YTO B HAlIUX IIPOCKTAX MOKHO Y4aCTBOBATb U HE UMEA OIIbITa

MPOrPAMMHUPOBAHMUS.

The Lab of Bacterial and Functional Genomics continues working in its traditional areas,

ranging from comparative genomics of bacteria to an interplay between function and 3D
structure of DNA and RNA. Some of our projects are the parts of our current research being
conducted in IITP, ICB, SkolTech and MSU (including projects that were initiated at the
previous schools), while others are relatively independent, but may be continued after the
school, depending on the results. Programming skills are not a pre-requisite, but for some
problems even superficial knowledge of programming would allow a student to move faster.

Maria Tutukina will continue with experimental and bioinformatic analysis of
transcriptional regulation in bacteria. This year it will be a new transcription factor
YjjM that has been recently characterized in our (M.T. and M.G.) labs.

Daria Nikolaeva and Sofia Garushyants will study evolution of beta-lactamases,
important bacterial enzymes that confer antibiotic resistance.

Olga Sigalova will look at enigmatic short words overrepresented in some bacterial
genomes. Their functional meaning is in most cases unknown.

Sofia Garushyants and Anna Kaznadzey are planning to find links between functional
diversity of bacterial genomes and species diversity of bacterial communities.

Olga Bochkareva is studying genome rearrangements in bacteria. This year she will
work with Vibrio genomes, notable for having two chromosomes instead of one as in
most bacteria.

Zoe Chervontseva is planning to see how efficiency of translation depends on mRNA
structure. This project combines analysis of large scale data with computer predictions
of mMRNA structure in diverse genomes.

Projects headed by Margarita Samborskaya and Aleksandra Galitsina deal with the 3D
structure of eukaryotic DNA at different scales. Recent large-scale experiments have
demonstrated that DNA in the nucleus forms tight globules, so called Topological
Domains (TADs) — think of a necklace made from a piece of cord. Margarita wants to
see whether TAD sizes influence the number of contacts between a TAD and other
TADs and inter-TAD regions. On the other hand, DNA forms two large, fuzzy spatial
regions, called compartments, Alexandra will compare the compartment and TAD
structure in a variety of organisms for which experimental data are available, and, in



particular, to see whether there is a correlation between 3D structure and gene
expression.
To repeat, one may participate in our projects without programming skills or experience.



JlabopaTopusi 3BOJIIOLUHA

0aKkTepHaJIbHBIX TEeHOMOB
PykoBogutens: Jluna Araie

Laboratory of bacterial

genome evolution
Head of laboratory: Deepa Agashe

baktepun o0namaroT OdeHb Pa3HOOOpPA3HBIMH TE€HOMAaMH, pa3iMyus B KOTOPBIX
KacaloTcs MHOYKECTBAa CBOMCTB — TaKMX KaK HYKJICOTHUIHBIM cocTaB (0o0mias U IITaMM-
cnenuduunas nponopuust A, T, G u C) u nanuune kouHkpeTHbIx TPHK (0e3 xoTophix He
MokeT mnpoucxoauTs TpaHcusauus). Ha IIMTB Ml coGupaemcs u3yduTh TO, Kak
SBOJIIOLIMOHUPYET 3TO pa3HOOOpa3ue, M DSKOJOTMYECKHE IHPOLECCHl, KOTOPBIMU 3TO
peryaupyercs, B TPEX NPOEKTAX, ONMCAHHBIX HUXKE:

1. [Touemy nekoTopsie TPHK o4eHb peaky nim BOBce OTCYTCTBYIOT B OaKTEpUsX?

B GakTepuanbHbIX TeHOMax 3akoaupoBanbl MHOTO TPHK, HE0OX0omuMBIX 1151 pacrio3HaBaHUS
61 cMbICIOBOrO KOJAOHAa B TeHeTnueckoM koxae.  [ns OompmmucTBa THUnmoB TPHK
(COOTBETCTBYIOLIUX KOHKPETHOMY AHTHKOJOHY), OHM OOHAapyKHMBAaIOTCSI B  HECKOJIbKUX
OakTepusx (a To u Bo Bcex). OnHako HekoTopele TPHK (3auacTtyro 310 cooTBeTCTBYyMOIMINE
aHTuKoZ0HY ANN) oueHb peaKo BcTpeyaroTcs B 0akTepusx. Mbl XOTUM MOHSTH, BBI3BAHO JIU
orcyrctBue Takux TPHK kakuM-To ymMeHbIIeHHEM pUTHECCA — T.€. HE «BBIMBIBAIOTCS» JIN OHU
10J1 IeMCTBUEM €CTECTBEHHOT0 0TOO0pa. /11 MpOBEpKH 3TOTr0 Mbl BHECEM CUHTETUYECKHE TeHBI
TPHK B xnerku E.coli (He umeromeil usHauansHo Takue TPHK) m mporectupyem, kak
BKJIFOUEHUE DKCIPECCUU ITHX I'€HOB IMOBJIMUSET HAa OOIMN OakTepuanbHbIi (UTHEC - T.e.
NPUBEIET JIM K YBEJTMUEHHUIO WIIM K YMEHBIICHUIO CKOPOCTH POCTa OakTepuil.

2. Kaxkosa »Bomrorinonnast ucropust AT-«niepexocay B OakTepusix?

[IpeacraBiaeHHOCTH TTAp COOTBETCTBYIOIMUX JPYT ApyTry HYKIeoTU0B (A-T nnu G-C) B mr060m
OakTepuaTbHOM TE€HOME PEIKO OJIMHAKOBA. DTO HaOmIoJeHWe moiydmsio Ha3Banue AT-
«mepekocay wm GC-«epekoca» (B 3aBUCHMOCTH OT OOubIel TpencTaBICHHOCTH
YIOMSIHYTBIX Tap HYKJIEOTUI0B). Y OomnbmmHcTBa Oakteopuit, T mpeBanupyer Han A u G
npesanipyeT Hax C B Bemymed Hutu JIHK. Ho crenens Takoll mepemnpencTaBieHHOCTH
OTJIMYAeTCs Y pa3HbIX OakTepuil. B Hamem nmpoekTe Mbl onbITaeMcs 0OCYIUTh, TIOYEMY U KaK
pasHble  OakTepuu  MpHOOpeNn  YHOMSHYTHIM  «aepekocy.  Mcmonb3yst — METOAbI
OouonH(poOpMaTHKU, MBI NpoaHanuzupyeM AT-«mepekoc» B OaKTepHaIbHBIX TE€HOMax U
1ocTapaeMcsi OTBETUTH Ha CIIETYIOLYIO BOIIPOCHL: CKOJIb JABHO BO3HHUK 3TOT «II€PEKOCH U ObLI
JY OH BHE3aNHbIM WK nocTeneHHbIM? Ha kakux BeTkax OakTepualbHOW (PUIOTEHUU 3TO
npousouuio? Hakonen, koppenupyrooT au u3MeHeHus B AT-«iepekoce» ¢ JIpyrumMu



XapaKTEePUCTUKaMH OaKTepuil (HarmpuMep, co cpeor ooutanus uiu ¢ Merabonusmom)? Jliis
YYaCTHUKOB MpPOEKTa OyayT >KelaTelbHbl HavajlbHBIC 3HAHHS MPOTPAMMHPOBAHUS (S3BIK

Python).

3. KakoBbl mocnencTBus W3MEHEHHH MYTallMOHHOTO CHEKTpa s (uTHeca
Oakrepuii?

VY 6onpmmHCTBa OakTepuii uactota mytauuid oT GC nap k AT Bblie, ueM B 00paTHYIO CTOPOHY
(mpuuém maxke A0 TOTo, KaK Ha MPOUCXOSIINE MyTalluK oIecTBYeT 0TO0p). HesicHo, BaxkHa
JU TakKas «HECUMMETpUs» A OakTepHaabHOM 3BOMIOLMHU. MBI XOTUM H3Y4MTbh, KaK 3TOT
MYTalMOHHBINA CIIEKTP BIUSACT Ha PUTHEC OakTepuid. J{Jist 7TOT0 MBI MPOBEAEM IKCIIEPUMEHTHI
¢ pasnumuHbiMU mTamMamu E. cOli, B reHOMax KOTOpPBIX OTCYTCTBYIOT HEKOTOpPBIC OCIKH
penapanuu JJHK, yTo npuBOAUT K MU3MEHEHUIO MYTAllMOHHOTO cIieKTpa. Mbl mpoBepuM, Oy1yT
JIM WITAMMBI «JIMKOTO THIIa» BBITECHEHbl MYTAHTHBIMU IITAMMAaMH MPU IEHCTBUU PAZITUYHBIX
(bakTopoB 0TOOpa — TaKUX, KaK a30THOE T'OJIOJaHUE M BBICOKHE TEMIEpaTyphbl (MMEHHO 3TH
¢bakTopsl co3naroT ycnoBust oroopa Ha GC-coctaB). [ yqacTust B mpoeKTe >KenaTeabHbl (HO
HeoOs3aTeNbHbI) HABBIKU KJIOHUPOBAHUS U PA0OTHI C KYJIbTypaMH MUKPOOOB.

Bacteria have very diverse genomes, with wide variability in key features such as the
nucleotide content (overall and strand-specific proportions of A, T, G and C) and important
genes such as tRNAs (without which translation cannot proceed). We are interested in
understanding how this diversity evolves, and the evolutionary and ecological processes
through which it is maintained. During SMTB, we plan to carry out three projects, described
below.

1. Why are some tRNAs very rare or absent across known bacteria?

Bacterial genomes have multiple tRNAs, required to decode the 61 sense codons in the genetic
code. In most cases, each type of tRNA (with a specific anticodon) is found in at least some
bacteria. However, some tRNAs (typically those with ANN anticodons) are very rare in
sequenced bacterial genomes. We want to test whether these tRNAs are absent because they
reduce bacterial fitness, and are thus eliminated by natural selection. We will introduce
synthesized tRNA genes in E. coli cells (which do not have these tRNAS) and test whether
bacterial growth rate (a proxy for fitness) decreases as we increase tRNA expression. Prior
experience with cloning or microbial work would be helpful, but is not necessary.

2. What is the evolutionary history of AT skew during bacterial evolution?

The proportion of A vs T, and G vs C on any single strand in bacterial genomes is unequal.
This is called AT skew or GC skew. In most bacteria, T is favored over A, and G is favored
over C in the leading strand. However, the magnitude of this skew is different across bacteria.
In this project we will try to understand how and why different bacteria have different AT
skew. Using bioinformatics methods, we will quantify the AT skew in bacterial genome
sequences to answer these questions: how many times does AT skew change in the history of



bacteria, and is the change sudden or gradual? On which branches of the bacterial phylogeny
do these changes happen? Finally, are changes in AT skew correlated with changes in other
characteristics of bacteria (e.g. their habitat or metabolism)? Prior knowledge of basic
programming (preferably Python) would be useful.

3. What are the fitness consequences of altering mutation spectra?

In most bacteria, the baseline rate of GCJAT point mutations is higher than the reverse, even
before selection acts on the mutations. It is not clear whether this bias is important for bacterial
evolution. We aim to determine the fitness consequences of biased mutation spectra (i.e. biased
distribution of different types of mutations). We will conduct experiments with E. coli strains
in which some DNA repair enzymes are missing, resulting in very different mutation
distributions. We will test whether the mutant E. coli outcompete a wild type E. coli strain
under different selection pressures such as nitrogen limitation and high temperature; these
conditions are proposed to select for GC biases. Prior experience with cloning or microbial
work would be helpful, but is not necessary.
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JlabopaTopusi 0eJIKOBBIX B3aMMOAECTBUM

PykoBoautens: [xon JlaKaBa

Laboratory of protein interactions
Head of laboratory: John LaCava

Konnenmusa: buoxumusa niisgs buome quiinHe!

l. Benxu - 310 rnaBHbIe QYHKIIMOHAIBHBIE MOJIEKYIIBI KIETOYHOW OHOJIOTUU

Il. benku GpopMUPYIOT CIIOKHBIE CETH B3aUMOICHCTBUI, KOTOPBIE TOAIEPKUBAIOT
’KU3HEHHBIC MTPOIECCHI U BBI3BIBAIOT 3a00JI€BaHUS

1. AHTUTEIN - 3TO MOILIHbBIE UHCTPYMEHTHI «ITOMMKN» OEJIKOBBIX KOMILIEKCOB IS
MOCJIEAYIOLIETO UX U3YYCHHUS

IV.  BplunciautenbHble MOAXOJBl IMOMOTAlOT HaM pa3o0paThCsi B CIOXKHBIX
OMOJIOTUYECKUX CETAX

KnerouHnass (QyHKIMOHANIBHOCTh TIJIaBHBIM 00pa3oM pEryjIMpyercsi CceTsIMH OeJoK-
OeIKOBBIX B3auMoJIeiicTBUH (protein-protein interaction (PPI) networks), n3ydenne KoTopsix
MIO3BOJISIET MTOHATH MOJIEKYJISIPHYIO OMOJIOTHIO KJIETH, B T.Y. BBIABUTH I1aTOI€HHBIE H3MEHEHUS
B ATHUX CETSX, BEIYyIIUE K paKy U JpyruM 3a0ojieBaHUsAM. TOJIbKO F€HOMHBIE UCCIIEJOBaHMS,
caMM 1o cebe, HE TMO3BOJSAIOT HU BBISIBUTH TMOJHOCTBIO OOCTOSITENLCTBA, OTIEISAIOIINE
3J10pOBbE OT OOJIE3HM, HM TEpPEHECTH HAIIM 3HaHMUA Ha HEMOCPEACTBEHHO METUIMHCKYIO
MIPAKTUKY. BenkoBble KOMIUIEKCHI - 3TO OTHOCHUTENIBHO CTaOMJIbHBIE 00pa3oBaHUs OEJIKOB,
¢dopmupyronmecss B PPl-cersix; OHM MNpeacTaBIsAOT co00M  «KOJUIEKIMM»  OEIKOB,
NPOSBISIIOIIMX ~TEHACHIMH B3aUMOJEWCTBOBATH JAPYyr C JpyroM U (OpMHPOBATH
(GyHKIMOHATIbHBIE OHOJOTHMYECKHe «MOAYyIn». M T.K. MMEHHO OEJIKOBbIE KOMILIEKCHI
SBIIAIOTCS. TJaBHBIMU 3()(PEKTOPHBIMU MOJIEKYJIaMU KJIETOYHOW OHOJIOTMH, MHOTHUE
COBPEMEHHBIE YCWIMS HCCIENOBAaTeNIed HalrpaBieHbl Ha uzydeHue PPI-cereil u BbIsiBIICHHE
W3MEHEHUH, acCOLMMPOBAHHBIX C OOJIE3HSAMH W MEHSIOMUX (popMHpoBaHHE OEIKOBBIX
KoMIUIeKcoB. COOTB. 001acTh 3HAHUI HA3BIBAIOT «MHTEpaKTOMUKOW». Unentudukamus B PPI-
CeTAX W3MEHEHMH, aCCOLMUPOBAHHBIX C OOJIE3HSMH, TO3BOJIMJIO BBIIBUTH KaK MapKepbl
JMAarHOCTUKH M MPOTHO3a pa3BUTHS 3a00JieBaHMM, TaK U TEpaleBTHYECKHE MHUILIEHH, Ha
KOTOpBbIE MOYKHO BO3IE€MCTBOBATH MHOXECTBOM pa3jIMYHBIX METOAOB, TaKMX KakK Majble
Moutekyinbl, anturena u PHK-unrepdepennus.

Nmmynonpenunuranus (immunoprecipitation, IP) - 3To TexHomorus, ucnonp3yomas
aHTHUTeNa Ui «BbUIABJIMBAHUS» OEIKOBBIX KOMIUIEKCOB M3 KJIETOK. AHTHTeNa (OHH XKe —
MMMYHOTJIOOYJIMHBI) SIBJSIIOTCS OTHENIBHBIM KJIAacCOM OE€NKOBBIX KOMILUIEKCOB, MO (opme
HaroMUHAIMX OYKBY “Y”, hopMupyommux ocoOyr 4acTh Halleld aganTHBHON MMMYHHOU
CHUCTEMBl M OTBEYAIOIIMX 3a pAacllo3HAaBaHWE JApPYrux MoJekynl. [P sBisercs MouHbIM
MHCTpyMeHTOM mnpoBenaeHust PPl-uccienoBanuii, HameneHHBIX Ha MJIECHTU(UKALUIO BCEX
OEJIKOBBIX KOMIUJIEKCOB, (OPMHUPYIOUIMXCS B KIETKE (3Ty COBOKYIHOCTb HAa3bIBAIOT
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«MHTEpaKTOMOMY - interactome). Ho nmerommuecs: PPI-komnekiiuu cuabHO 1ajneku OT TMOJIHBIX
U HYXIaTcid B JalbHeWmeMm uccienoBaHuu. B IP—TexHonoruu oOBIYHO HCHONB3YETCS
cnenuduunpie MeTku (affinity tags) B OTHOIIEHWH KOHKPETHBIX OCJIKOB, UTO IO3BOJISET
y3HaBaTh OTH <«IIEJEBBIC» OCIKM W HMX TAPTHEPOB BHYTPHU OOJBIIUX KOMILIEKCOB JUIS
MOCNEAYIOmEeld OuncTKH B TBEPHOHN (haze; 3a4acTyi0 HCHOJB3YIOTCS JIONOJHUTEILHBIC
anTuTena k camuM [P-6enkam.

Hecmotpss Ha TO, YTO y HCHOJIB30BAHUS CHEHH(PUUIESCKHX METOK €CTh HEeMajo
MIPEUMYILECTB, Y TAKOTO MOJAX0Ja €CThb M HEJOCTATKHU; HAIPUMEp, Nepenaabl B IKCIPECCUU
TEHOB CKa3bIBalOTCS Ha aUHHOCTH METOK K COOTB. OelKaMm; TakKe, METKH 3a4acTylo
3¢ (}eKTUBHBI TOJBKO B MOJENBHBIX OpPraHu3Max, KOTOPbIE «IOJCTPOCHBI» MOJ padboTy
JKCIEPUMEHTAJIBHBIX METOJIOB, YTO KaK OrPaHUYMBAET BO3MOYKHOCTb HCIIOJIb30BaHUSA
YIIOMSIHYTBIX TIOJTXOJIOB BO CITy4ae MOJICTBHBIX CUCTEM PA3IMYHBIX OOJIE3HEH, TaK U 3aMEIIISET
M3Y4YEHHE MHTEpAKTOMa 4eJoBeKa. AHTHUTENA MPOTUB DHJIOTCHHBIX (IPUHOCUMBIX «U3BHEY)
OCIIKOB TIO3BOJIAT OOOWTH YIOMSIHYTHIC OTPAHWYCHHUsS, T.K. OHHM HE YYBCTBHTEIHHBI K
KOJICOaHUSIM IKCIIPECCUU HATUBHBIX T€HOB UJTU OEIIKOB.

HccnenoBanus HHTEpaKTOMa BKIIIOYAIOT HE TOJIBKO KCIEPUMEHTANIbHYIO paboTy, HO U
KOMIIbIOTEpHBIN aHaiu3. MiToroBeie orpomubsie PPI-maccuBbI BOZBHHKAIOT Kak CyMMa JIaHHBIX,
MOJIy4aeMbIX SKCIIEPUMEHTAIBFHO U YK€ UMEIOLIUXCS B MYOJIMYHO JOCTYIMHBIX HCTOYHHUKAX, U
arperupyroTcs B pa3HooOpa3Hble apXuBbl MeTa-JAaHHbIX. PaboTa ¢ HUMU U TOJIy4YCHHE
OMOJIOTMYEeCKH BaXHOW wWH(OpMamuu TPeOyIOT NPUMEHEHHS MaTeMaTHYeCKHUX U
KOMITHIOTEPHBIX METO/OB — JJISI UHTETPpaIluu, GUIBTPALIMHI U COMTOCTABICHUS JaHHBIX.

Hnst  «poHOBOrO» 00pa30BaTEILHOTO MPOIECCa YYACTHUKH TPOEKTa TOIYYaroT
Marepuaibl 11 uteHus (B Bugae PDF-mokyMeHTOB u pacneuaTok) ¥ CChIIIKA Ha HEOOXOAUMBIE
HMCTOYHUKU WH(OpPMAIIMU TI0 BCEM acmeKkTaM jabopaTopHoit padoTel. U ecnu BBl moXkenaere
03HAKOMHTHCSI C HUMU 3a0J1arOBPEMEHHO U HE NMEETe BO3MOXXHOCTH CBOOOJIHOTO JOCTYIA K
HUM — MO>KETe 3allpOCUTh MaTepualbl, HalKMCcaB MMCHMO Ha afpec lacava@gmail.com.

B nameit naboparopun Mbl OyzieM BecTd paboTy B TPEX MapaliebHBIX «KiIacTepax». B
KOKIOM U3 HHUX OyAyT pealu30BBIBATHCS CBOM AaCMEKThl HCCIEJOBAHMS OEIKOBBIX
B3auMoecTBui. [Ipy 3TOM y BceX y4aCTHUKOB Oy/1eT OOIIHil JEKIIMOHHBIN MaTepra. Takum
00pa3oM, XOTs KaxIblii KOHKPETHBIN yU4aCTHUK OYJIET y4aCTBOBATH B DKCIIEPUMEHTAX OJTHOTO
KOHKPETHOTO KJIacTepa, BCE YYACTHUKHU O3HAKOMSTCS CO Cepoi MCCIeTOBaHUI OETKOBBIX
B3aUMOJICHICTBUN W TOJyYaT MPEACTaBJICHHE O paboTe, UIYIICH B KaXJIOM U3 KIACTEPOB.
Taxxe, OyneT HanaxkeH 0OMeH nH(opManHel U JaHHBIX MEX]Y KIacTepaMH.

Kunacrep a-pa Jla KaBel: cpaBHEeHHE KauecTBa pa3IMUHbBIX MBIIINHBIX MOHOKJIOHAIBHBIX
aHTHUTEN B IUIAHE MX CIIOCOOHOCTH OYMIIATh OENKOBBIE KOMILIEKCHI, aCCOIMUPOBAHHBIE C
yenoBeueckumu perporpacrnozoHamu LINE-1 (3To MOOWIBHBIE T€HETHUECKHUE AJIEMEHTHI,
«00UTaOIIKE» B YETIOBEUECKOM IT'€HOME B T.Y. BBI3bIBAIOLINE HEKOTOPHIE 3a00JI€BaHUS U PaK).

Kmacrep B-pa Kerapen: wucnonp3oBaHHe CHIENHATBHBIX OEITKOBBIX IPENapaToB,
Ha3bIBAEMBIX «HAHOTENa» (3TO HEOONBIIME OJHOIEIOYECUHbIE AHTUTENA, BBIICTSEMbIE W3
BepOr010B) 17151 ouncTKH GFP-MeueHbIX MOeTbHBIX OSIKOBBIX KOMILIEKCOB M OMPEICIICHUS
HamOosnee J(PQPEKTUBHBIX METOAMK paboThl ¢ HUMU. HaHoTena SABISAIOTCA TEpPEAOBOM
TEXHOJIOTHEeH U HaxoJsATCs B (hOKyce MHTECHCHBHBIX HUCCIIEIOBAaHUI B Ka4yeCTBe MHCTPYMEHTA
KJIIMHUYECKUX, TUarHOCTUYECKUX U TePareBTUYECKUX MOAXO0/I0B.
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Kiacrep n-pa AnekceeBa: U3ydeHHUE U MCTIOJIb30BaHUE KOMITBIOTEPHBIX METO/I0B B PPI-
aHaJM3e: MOJYYCHUE W BU3yanu3alus aaHHbX. Cpeau mpodero, OyAyT NMpoaHaIH3UpOBAHbI
OenKoBbIe KOMILIEKCHI, oOpasytommecs ¢ LINE-1 perporpaHcnio3oHamu, ¢ BKIFOYCHHEM Kak
emé He-omyOIMKOBaHHBIX, TaK M MyOJIMYHO JOCTYIHBIX JAHHBIX.

Concept: Biochemistry to Biomedicine

l. Proteins are effector molecules of cell biology

. Proteins form complex networks of interactions that facilitate health and cause
disease

I1l.  Antibodies are powerful tools for capturing protein complexes for further study

IV.  Computational approaches aid human understanding of complex biological
networks

Cellular functionality is chiefly mediated through protein-protein interaction (PPI)
networks, the study of which reveals the molecular biology of the cell, including pathogenic
network alterations that lead to cancer and disease. Genome studies alone have not
comprehensively revealed the features that distinguish health from disease nor delivered on the
promise of transforming medical practice. Protein complexes are relatively stable assemblies
of proteins that form within PPI networks; they are collections of proteins that tend to interact
together, forming functional biological units. Because protein complexes are the effector
molecules of cell biology, new research efforts are frequently being directed towards defining
disease-related changes in PPI networks that alter protein complex formation (interactomics).
Identifying disease-related alterations in PPIs has revealed diagnostic and prognostic markers
as well as therapeutic ‘druggable targets’ that can be exploited through a number of
independent strategies including e.g. small molecules, antibodies, and RNA interference.

Immunoprecipitation (IP; also called affinity capture) is a technique that uses antibodies
to capture protein complexes from cells. Antibodies (also called immunoglobulins) are a
special class of Y-shaped protein complex which form part of our adaptive immune system and
function to bind tightly to other molecules. IP has been a powerful tool for PPI studies aiming
to identifying all of the protein complexes formed within the cell (the interactome). However,
the existing PPI datasets are far from complete and more explorations are needed. IP typically
uses affinity (or epitope) “tagging” of proteins of interest, permitting the tagged proteins and
their associated partners within complexes to be purified from their crude biological source
using a solid medium, frequently coupled to an antibody against the tag (affinity medium).
Although there are many benefits to using affinity tags, there are also numerous caveats arising
from, e.g. altering the context of gene expression, through to the possibility that the affinity
tagging alters the behavior of the gene or protein; and tagging can only be carried out
effectively in model organisms with efficient genomic tools, or which otherwise support
ectopic gene expression, blocking the use of this strategy in many disease-relevant models and
hindering human interactome research. Antibodies against endogenous protein targets
circumvent these issues because no alteration of the native gene or protein is required.

Interactome research depends not only upon “wet lab” experiments but also upon “dry
lab” computational analyses. Increasing large PPI datasets are being generated by
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experimentalists and public repositories are aggregating and curating diverse data- (and
metadata)-types into massive archives. Working with and finding biological meaning within
these “big data” requires mathematical and computational tools for data integration, filtering,
and inferences.

Selected reading material and references are provided for students as background
education for all aspects of the lab practicals - PDFs and print outs will be provided to students
during the course. However, if you will like to review materials ahead of time and cannot obtain
them freely, please send your request to: lacava@gmail.com.

We will run three parallel “clusters” during the laboratory sessions; each designed to
explore a different aspect of protein interactions research. All students will receive generalized
lectures that cover topics relevant for all three clusters. Although individual students will
directly participate in experiments in only one of the clusters, all students will gain a global
familiarity with the practice of protein interactions research and be made aware of the work
occurring in all clusters. Students will be expected to exchange information with each other
across clusters and to know what each other are doing.

Dr. LaCava cluster: Compare the performance of different mouse monoclonal antibodies
for their ability to purify protein complexes associated with human LINE-1 retrotransposons.
LINE-1s are selfish genes that inhabit human genomes and may cause diseases and exacerbate
cancer.

Dr. Ketaren cluster: Use protein affinity reagents known as nanobodies (small, single-
chain antibody fragments derived from camelids) to purify GFP-tagged model protein
complexes and determine the most efficient approach. Nanobodies are a cutting edge affinity
reagent and are the topic of intense research as tools for basic and clinical research, diagnostics,
and therapeutics.

Dr. Alexeev cluster: Explore and use computational tools for PPI analyses: obtain and
visualize data from public repositories. Infer protein complexes that may form with LINE-1
retrotransposons based on integrating unpublished and publicly available data.
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JlabopaTopust MUKpPOTpPYyOOUEK
PykoBoautens: Hukuta I'yqumuyk

Laboratory of microtubules
Head of laboratory: Nikita Gudimchuk

MukpoTpyOOUKH — 3TO AMHAMUYECKHE Mojaumepbl Oenka TyOynuHa. OHHU MOTYT
CIIOHTAHHO MEPEeKIIYaThCs MEXIY (pa3aMu yAJIMHEHHUS U YKOPOUEHHs. DTO MO3BOJIAET UM
UCKATh M 3aXBaTbIBaTh XPOMOCOMBI BO BPEMs KJICTOYHOIO JIEJEHHS M PACHPENEIATh UX IO
JNOYEpHUM KieTkaMm. Eciu JuHaMUKy MHUKpOTpyOOU€K OCTAaHOBUTH C  IOMOILBIO
HU3KOMOJIEKYJISIPHBIX HMHTMOMTOPOB, KIETKU TEPSIIOT CHOCOOHOCTH JAEIUTHCS U OOBIUHO
yMHUpAIOT IyTeM amnonTo3a. Kiaccuyeckuid aHTU-MUKPOTPYOOUKOBBINM mpemapar Ioj
Ha3BaHMEM TAaKCOJ HA CETOAHSIIHUN JIeHb OCTaeTcs OJHHMM M3 CaMbIX IIMPOKO
yIOTPeOIeMbIX U YCHEIIHbIX aHTUPAKOBBIX INpenapartoB. OAHAKO HEKOTOPBIE arpecCUBHbBIE
OIIYXOJIM OKa3bIBaKOTCSl PE3UCTEHTHBI K TaKCOJy. BplIO MOKa3aHO, YTO 3Ta PE3UCTEHTHOCTH
KOppeUpyeT ¢ BBICOKOM 3Kcnpeccuell cnenuanbHoi n3ohopMsl TyOynuHa, 6eta-3. B Hamem
IIPOEKTE Mbl FIKCIEPUMEHTATIBHO UCCIIeAyeM poiib 6eTa-3 u30(opMbl TyOyJIMHA B MEXaHU3ME
YCTOMYMBOCTH K TaKCOJY, MCIIOJIb3Ysl CHCTEMY OUMIIEHHBIX OenkoB. s 3TOro Mbl
MIPUTOTOBUM JIBa THIa MUKpoTpybOouek: (1) comepxamux 6era-3 TyOynuH U (2) IUILIEHHBIX
Oera-3 TyOynuHa. YTOOBI MPUBECTH HAII 3KCIICPUMEHT OJIMKE K KJIICTOYHBIM YCIIOBHUSM, MBI
nobaBuM B Hamry cucreMy Oenok EBI, koTopblii cBA3bIBaE€TCS ¢ KOHLIAMU MUKpPOTPYOOUEK,
U3MEHSIET UX JUHAMHMKY M OTBET Ha Takcos. diyopecueHTHO-MeueHHbIN Oenok EB1 Oyner
BbIpallleH B OakTepusiX M BBIACICH C MOMOLIbI0 OMOXMMHUYECKHX METOM0B. MBI CpaBHUM
s¢dexT Takcosa Ha 06a TUIa MUKpPOTpyOouek B npucytcTeuu EB1, ncnonb3ys coBpeMeHHYIO
TeXHUKY 1o HazBaHueM TIRF-mukpockonusi.

Microtubules are dynamic polymers of tubulin, which undergo stochastic switching
between growth and shrinkage phases. Thanks to this property microtubules capture and
segregate chromosomes between daughter cells during cell division. If the dynamics of
microtubules is inhibited by small molecule drugs, cells can no longer divide and they normally
die through apoptosis. A classical anti-microtubule drug, called taxol, remains one of most and
successful and widely used drugs for cancer treatment. However, some aggressive cancer types
are resistant to taxol. It has been shown that taxol-resistance is correlated with high expression
of a special tubulin isoform, beta-3. In this project we will experimentally investigate the role
of beta-3 tubulin isoform in the mechanism of taxol resistance using a system of purified
proteins. For this we will prepare two types of microtubules: (1) containing beta-3 tubulin and
(2) depleted of beta-3 tubulin. To bring our experiment closer to the real cell conditions, we
will add to our system EB-1 protein, which binds to the tips of microtubules, altering their
dynamics and response to taxol. Fluorescently tagged EB1 protein will be grown in bacteria
and isolated using biochemical methods. We will then compare the effect of taxol on both types
of microtubules in presence of EB1 using a modern technique, called TIRF-microscopy.
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JlabopaTopusi BpOKAEHHOT0 HMMYHHUTETA
PykoBoautens: JIuza Jlenuuep

Laboratory of innate immunity
Head of laboratory: Liza Leshchiner

Hama naGopatopus OyaeT TOCBAIIEHA HW3YYEHUIO MEXAaHU3MOB BPOXKIECHHOTO
UMMYHUTETa. BpoKIeHHBII UMMYHHUTET — IIepBasi U camasi ObICTpast TMHUSA 3aIUTH OpraHu3Ma
OT YYXXEPOJHBIX MMAaTOTCHOB (OaKTEPHH, BUPYCHI), U OH TaKXe padoTaeT, 4TOObl YHHUTOXKATh
PaKoOBBIE KIIETKH M aKTUBUPOBATH aaTUBHBIA UMMYHHTET. CIUIIKOM CIIA0bIi WM CITUIIKOM
CWJIBHBIA MMMYHHBI OTBET TPUBOJUT K CEPbE3HbIM 3a00JEBaHUSAM: HalpHUMeEp,
UMMYHOJICUIUT MM PaK; WM, HA00OpOT, ayTOMMMYHHbIE 3a00JIeBaHUS WIH Jpyrue
TsDKEJIble BOCHAJUTENbHBIE IMpolecchl. JleunTs Takue OO0Je3HH OYEHb CIIOKHO, U YYEHbIE
CTpeMATCS CO3/1aTh HOBBIE, 3(h(hEKTUBHBIE JIEKAPCTBA.

B nameii 1abopatopuu TUM JIETOM MbI OyieM paboTaTh C IMHUSAMU UMMYHHBIX KJIETOK
YeJI0BeKa, YTOOBI MOHATH CIEHU(PUIHOCTH UMMYHHOTO OTBETA Ha UYXKEPOJHBIC Tena, U B
0co0eHHOCTH paccMOTpuM pernentop Jexktun-1. Mbl OyaeM n3MepsATh Kak MMMYHHBIE KIIETKH
aKTUBUPYIOTCS B OTBET HA CTUMYJbl, U3MEpSs CEKPELUI0 LUTOKUHOB M AKTHUBHOCTb
moundepazHoro pemnoprepa. Mbl Takke COCPEIOTOYUMCS Ha U3YYEHUU JI€TaJbHOTO
MEXaHW3Ma UMMMYHHOW aKTHBALIHH.

Y Hac ecTb MpPEANoJIOKEHHE-TMIOTE3a HAa OCHOBAaHMU HAIIMX IPEIbLIYIINX
UCCIIeIOBAaHMM, KaKue IreHbl U OeNKH MOTYT OTBEYaTh 3a 3alMTHBIA UMMYHHBIH 3QdexT. Bo
BpEMS HAIIErO0 IPOEKTa 3TUM JIETOM MBI CMOXEM TOATBEPAUTh WIM OINPOBEPTHYTH,
NEHCTBUTENBHO JIM KIMEHHO 3TH I€Hbl BayKHBI JIJIS IEpejau CUTHAJIOB aKTUBAllUM UMMYHHOU
CHUCTEMBI, 1 MOKHO JIM MCIIOJIb30BaTh 3Ty MH(POPMAIUIO ISl pa3padOTKU JIEKApCTB IPOTUB
MMMYHHBIX 3a00JIEBaHUH.

Bo Bpems aToro mpoekra cTyaeHTbl OyyT paboTaTh ¢ KyJbTypaMu KJIETOYHBIX JTMHHUM
B CTEPUJIBHBIX YCIOBHAX, U3MEPST BBLDKMBAEMOCTh M AKTUBHOCTB KJIETOK B OTBET HA CTUMYJIBI
U OKCIIEpUMEHTAJIbHbIE BELIECTBa/XUMHUYECKHE coequHEHUs. CTyIeHThl HCIOJb3YIOT
TIOMUHECHEHTHBIA  permopTep MW y3HAIOT MeTroJ uMMyHHOW  Ouomormn  ELISA
(uMMyHHO(EpMEeHTHBIM aHanu3). Hama 1enp — ¢ MoMOIIbI0 3THUX 3KCIIEPUMEHTOB JIydIle
MOHATh U W3YYUTh HOBBIE MEXaHH3Mbl B OMOJIOTHH Ye€IOBEKa, YTO B OyAyIIeM MOMOXET
CO3/1aTh HOBBIE METO/IbI 1 JIEKAPCTBA 111 00pHObI C UMMYHHBIMU U PAaKOBBIMH 3200JIEBAaHUSIMHU.

In our lab, we will focus on studying mechanisms of innate immunity. Innate immunity
is the first and fastest line of defense of an organism against foreign pathogens (bacteria,
viruses, toxins); it also works to eradicate cancer cells and to activate adaptive immunity. Too
much or too little immune response results in human disease, for example, immune deficiency
or cancer; or, on the opposite, auto-immune disease and many other pro-inflammatory diseases.
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For all these conditions, scientists are still searching to create better, effective #and specific
treatments.

We will work with human immune cell lines to investigate the specificity of immune
response to foreign agents, and we will measure how differentiated immune cells are activated
in response to specific stimuli (by luciferase reporter and cytokine secretion), with special
attention to Dectin-1 pathway. We will then focus on specific pathways of their activation. By
using small molecule compounds we will test the precise mechanisms that either promote or
inhibit innate immune response and innate immune memory.

In our previous work we hypothesized which genes and proteins may be responsible for
the immune protection mediated by Dectin-1 pathway. This summer we will work to confirm
or refute whether these genes indeed participate in signaling, and whether it will be possible in
future to use this information to develop therapeutics against immune diseases.

In our laboratory, students will work with cell culture in sterile conditions, treat immune
cells with compounds and measure their viability, work with a luminescence-based reporter
and learn immune biology techniques such as cytokine measurements (by ELISA). With these
experiments, we aim to discover new human biology that will inform future immune and cancer
drug development.
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JlaGopaTopusi OHKOJIOTHH
PykoBoaurens: Anapeit [Tapxutbko

Laboratory of oncology
Head of laboratory: Andrey Parhitko

Pak — ogna u3 Hambosee yacThbIX MPUYMH CMepTH 1o AaHHbIM BO3, mpuBopsmas
eXKerogHo K 8.2 MWUIMOHaM cmepred mo Bcemy Mupy. OmnyXxonu XapakTepus3yrTcs
HapyImIeHHEeM KJIETOYHOH mpoiudepanuu (KISTOUHOTO JENCHHs) U OJHUM W3 BaXKHEUIIHX
COOBITHH, TPHUBOAAIIMX K PAa3BUTUIO OIYXOJH, SBIISCTCS WHAKTUBAIMS CYIIPECCOPOB
OIyXo0JieBOoro pocta. OmyxoJjieBble CYMNMIPEcCOpbl — TeHbI, MPOAYKTH KOTOPHIX HETaTUBHO
PETrYIUPYIOT KIETOYHYIO Mposrdepaniio U OrpaHuIUBaIOT KJIETOYHBIN POCT, B TO BpeMs Kak
MyTallud WIA WHAKTUBAIUS OIYXOJIEBBIX CYIIPECCOPOB MPHUBOIAT K HEKOHTPOIUPYEMOU
nponudepanun omyxonebix kinetok (Hanahan and Weinberg, 2011). HauGonee uacto
MyTaIli BCTpEeUaroTcs B omyxoneBbix cymmpeccopax pS3, BRCA1, APC, PTEN, and RBI.
CyIiecTBYIOT pa3HbIie CIIOCOOBI ATMMUHAIIUHN OITYXOJICBBIX KIIETOK: Hecienu(ruieckue, Korua
WHTUOMPYETCs IeJICHUEe WM WHAYIHPYETCs KIETOYHAs CMEPTh JIFOOBIX ACISIIUXCS KIETOK,
BKJIIOYasi HOpMaJibHbIE KJIETKH, U ceU(pUIECKIe, KOTI/1a IPOUCXOIUT aKTUBALUs KIETOUHOU
CMEpPTH TOJIBKO B OMyXOJEBBIX KieTkax. Crneuuduueckas akTUBAIUS KIETOYHONH CMEpPTH B
OIyXOJIEBBIX KJIETKaxX JOCTUIAETCS B PE3YyJIbTaTe€ HMX 3aBUCHMOCTH OT OIpPEAEICHHBIX
(akTopoB, TakUX KaK AaMHHOKHCIOTHI (TTIOTAMHUH, AaclapruH, LHUCTEUH), TIIOKO3bI,
cBepxuyBCcTBUTENbHOCTH K moBpexzaeHusM JIHK u t.a. Onna w3 mpobiem B moMCKax
crienn(puIecKoi 3aBUCUMOCTH 3aKJTI0YAETCs B TOM, YTO Pa3IMUHbIE TUIIBI OITYXO0JIEBBIX KIETOK
o0nanaroT pa3HbIM HAOOpPOM MyTalMi B OHKOT€HAaX WM OIYXOJEBBIX CYIIpeccopax W,
COOTBETCTBEHHO, 00JIaat0T pasHbIMU 3aBUCUMOCTAMU. OJTHUM U3 CHOCOOOB MOMCKA TAKUX
3aBUCHMOCTEH In Vitro SBISETCS MCIOJb30BAaHUE Iapbl HW30TCHHBIX KJIETOYHBIX JIMHHM,
KOTOpBIE OTJIMYAIOTCSI OJAHMM TI'€HOM (HalpuMep, HOPMAJIbHbIE KJIETKH U 3TU K€ KIETKU C
MyTaluei B 0JHOM U3 T'€HOB CYIMIIPECCOPOB OMYXO0JEBOro pocTa). Beikitoyas mo ouepeau 1mno
OJTHOMY pa3JIMYHbIE Te€HbI (FEHETUYECKUN CKPUHUHT — 110 CYTH METOJ 1epedopa BBHIKIIOUEHUS
OOJIBIIIOr0 KOJMYECTBa I'€HOB IO OJHOMY Ul MccieqoBaHus ux 3(dexra Ha MpU3HAK,
KOTOPBIH JIETKO OOHAPYKHUTh, HAIPUMED, CTPYKTYpa I1a3a B MyXe MU KOJTHYECTBO MEPTBBIX
KJIETOK B YalllKe), MOXKHO HAWTH T€ TEHbI, BBIKJIIOUEHUE KOTOPBIX MPUBOJUT K CMEPTH
OIyXOJIEBBIX KJIETOK, HO HE OKAa3blBalOT BIMSHUS Ha HOpPMajbHbIE KJIETKH (IMPUHLIHUII
CUHTETUYECKOH JIETaTbHOCTH). AHAJOTUYHO MOKHO IIPOOOBATH pa3IMyYHbIE JIEKAPCTBEHHBIE
mpernapaTbl M HaWTH Te€, KOTOpble YOMBAIOT TOJBKO ONYXOJEBbIE KIETKU (MPUHIIMII
“CHHTEeTHYECKOU neTanbHoCcTh ). [Ipo3oduina saBisercss KIacCHYECKOH in Vivo MOJETBIO s
MIPOBE/ICHUS MTOJJOOHBIX TEHETUYECKUX CKPUHHUTOB JIJIsl TOUCKA FeHOB, KOTOPbIE Crielu(pUIecKn
yOMBAIOT KJIETKH C MHAKTHUBAIlMEH OIpe/IelIEeHHOI0 OIMYyXOJEeBOro cymmpeccopa (B Hamem
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cinydae reHa —TSC2), HO He OKa3bIBAIOIINX BIUSHUS HA HOPMaIbHBIC KIeTKH. MHaKTUBaIms
rena TSC2 y denoBeka MNPUBOAUT K PA3BUTHIO OIYXOJIEHM MO3ra, JIETKOTO W IOYKH.
[IpeumymectBom ucrnonb3zoBanus Jpozodun seiasercs 1o, yto 1) TSC2 curHaibHBIA MyTh
koHcepBatuBeH y [[pozodun; 2) y Jpo3odun MOKHO MPOBOAUTH in ViVO TEHETUYECKUE H
dapmakonorndeckue CKpuHUHTH; 3) Jlpo3oduibl 00MamaloT MEHBIIEH TEeHEeTHYECKOM
M30BITOYHOCTHIO (MEHBIIIE BEPOSTHOCTH TOTO, YTO MHATUBAIHS OJHOTO I'€Ha KOMIIEHCHUPYETCS
aKTUBHOCTBIO OJIM3KOT0 €My 10 CTPYKType). B Haeil npenBaputenbHOil paboTe Mbl IPOBETU
TeHETUYECKUN CKPUHHUHT JJIsi MOMCKA TEHOB, KOTOpbIE CEJIEKTUBHO YOHBAIOT KJIETKH C
WHaKTUBaLKen omyxosesoro cymnmnpecopa TSC u 0OHapyKUIM UHTEPECHbIE KaHAUATHI TS
JNanbHEeWIINX uccienoBaHuii. Bo Bpemsi Hamiero kypca CTyIeHTbI OyayT paboTath c
YeJIOBEYECKHUMH KJIETKaMU, YTOObI MOATBEPAUTH pPE3yabTaTbl HAIIUX CKPUHUHTOB C
KaHJM1aTaMH, KOTOpble OBbUIM BBISBIECHBI B CKpuHHMHTe Ha Jlpo3odunax. Bo Bpems kypca
CTY/ICHTHI BBIy4aT OCHOBBI MOJIEKYJISIPHOTO KiIoHHpoBaHus u npuHiun PHK uatepdepennnn,
3aKJIOHUPYIOT UX COOCTBEHHbIE KOHCTPYKTBI JUIsl BBIKJIFOUEHUS OIPECIIEHHBIX [€HOB, U3Yy4aT
OCHOBBI Pa0OTHI C KJIETKAMH MIIEKOIMTAIOUINX U IPOTECTUPYIOT 3()(PEKT BBHIKIIOUECHHUSI TEHOB
KaHJMJIATOB B HOPMAJbHBIX U ONYXOJIEBBIX KIIETKaX, a TaKXKe MPOTECTUPYIOT JTOCTYIHOE
JIEKapCTBO, MHTHOMpYIOlee MPOAYKT reHa, OOHApY)KEHHOTO B HaileM CKpuHHHTre. Llenbio
JAHHOTO MPOEKTa SBJISETCS MePEHECTH Hallle 3HaHKE, MToJIydeHHOoe Ha J[po3oduiiax Ha eyeHue
OIlyXOJIEH ¢ HHAKTUBaLuel onyxoiesoro cynmpeccopa TSC2 y monei.

Cancer is one of the major causes of death accounting for at least 8.2 million deaths a
year worldwide (World Health Organization). The tumors are characterized by abnormal
proliferation and one of the critical steps in tumor progression is the evading of tumor
suppressor genes. Tumor suppressors are genes that negatively regulate cell proliferation and
limit cell growth, while the mutation or inactivation of the tumor suppressor genes promotes
the abnormal proliferation of tumor cells (Hanahan and Weinberg, 2011). Some examples of
the most commonly mutated tumor suppressor genes are p53, BRCA1, APC, PTEN, and RBL1.
There are different approaches for elimination of tumor cells: untargeted, when proliferation is
inhibited or cell death is activated in any dividing cells including normal cells; and targeted,
when cell death is activated only in tumor cells. Targeted activation of cell death could be
achieved due to the dependencies of tumor cells on specific factor like amino acids (glutamine,
asparagine, cysteine), glucose, oversensitivity to DNA damage and others. One of the
challenges for the search of tumor cell dependencies is that different types of tumor cells
contain different sets of mutations in oncogenes and tumor suppressors and depend on different
factors. One approach to search for tumor cell dependencies in vitro is using of isogenic cell
lines which differ only by one gene (pair of normal cells and cells with mutation in one tumor
suppressor gene). Silencing different genes one by one allows finding genes those inactivation
causes cell death specifically in tumor cells but don’t have effect on normal cells (synthetic
lethality approach). Similarly, different drugs can be tested to find ones that can kill tumor cells
but don’t have effect on normal cells. Drosophila is an excellent model to perform in vivo
genetic interaction screens to identify genes which selectively kill tumor cells with the
inactivation of specific tumor suppressor gene (in our case TSC2), but don’t have effect on
normal cells. Inactivation of TSC2 causes brain, lung and kidney tumor development. The
advantages of Drosophila model system are 1) the TSC2 pathway is highly conserved; 2) it is
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possible to perform large-scale in vivo RNAI and pharmacological screens; and 3) less genetic
redundancy. In our preliminary studies we identified several genes those inactivation cause cell
death selectively in cells with inactivation of TSC2 tumor suppressor gene. During our course
the students will be working with human cells to confirm the results of our screen for the
candidates, which were identified in Drosophila genetic screen. The students will have to study
the basics of molecular cloning and principles of RNA interference, prepare their own genetic
constructs to target specific genes, study the basics of working with human cells and test the
effect of downregulation of candidate genes in normal and tumor-like (TSC2-deficient) cells,
try pharmacological approach using available FDA-approved drugs for the potential candidates
from the screen. Our goal is to transform studies in =Drosophila and mammalian cells into
therapeutics which can be used for the treatment of TSC2-deficient tumors in human beings.
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JlabopaTopusi CHHTETHYeCKOi
OuoJiornu

PykoBogurenu:

Kapen Capkucsn u Kats [Iytunnesa

Synthetic biology lab
Heads of laboratory:
Karen Sarkisyan and Katya Putintseva

JI0BOJIBHO MHOTO HUBBIX OPIaHU3MOB, 0COOEHHO MOPCKUX, YMEIOT U3J1y4aTh CBET — 3TO
SIBJICHHE HA3bIBACTCSl OMOMIOMHUHECIICHIIMEH. CBET MOYTH BCETIa U3IIy4aeTCs IIPU OKHCICHUN
HeOOoJIbLION MOJeKybl, JonudpepruHa, (GpepMeHTOM, KOTOPbIM Ha3bIBaeTcs JrolHQepa3oi.
JIronmepasbl 4acTo UCIOIB3YIOTCS B HCCIEIOBAHUAX KaK “pernopTepHble OenKknu” — eciiu T'eH
monudepasbl HAUMHAET paboTaTh MPU MPOXOXKAECHUH B KIETKE TOIO MIM MHOTO COOBITHUS, TO
JOCTaTOYHO MOCMOTPETh B MMKPOCKOI, YTOOBI IMOHSTb, YTO 3TO COOBITHE MPOU3OILIO.
[Ipobnema B ToM, 4TO mionudepasbl W3 MPHUPOIBI HE OYEHb XOPOWIO TMOAXOMAT IS
MPUMEHEHHS B HCCIIEOBAHUSAX, TO3TOMY MX MPUXOIUTCS YIy4IlIaTh, BHOCS B T€H MyTalluu U
oTOupas BapuaHThl (PEPMEHTOB, KOTOPBIE CBETATCS JTy4IIIe.

Ha cerogssimramii [eHb JETKO CO31aTh CMECh M3 MHJUIMOHOB Pa3HbIX MYTaHTOB I'eHa, HO
HE CYIIECTBYET APYIMX CHOCOOOB ONPEAETUTh, HACKOJIBKO SIPKO CBETUTCS KaKIbIH MYTaHT,
KpOM€ Kak BpPYYHYIO NEpEeCMOTPETh Pa3HbIE BapUaHTbHI, CUHTE3MPOBAHHBIE B OaKTEpHX.
[TosToMy mpoaHaIM3upOBaTh MHJUITMOHBI MYTaHTHBIX '€HOB HEBO3MOXKHO — XOTS, €CIIU Obl
Takas TEXHOJIOTHsI CYLIECTBOBAJIA, 3TO Obl 3HAUUTEIBHO YBEJIMYMIIO IIAHCHl HAMTH yJauHbIe
BapHaHTHI M COKPATUIIO ObI KOJIMYECTBO PabOTHI.

Ha mkone mbl mompoOyeM co3/1aTh TEXHOJOTHIO, KOTOpas MO3BOJUT IEPEOKUThH
MIPUHATHE PEIISHHs O IPKOCTH MYyTaHTa C MCCIIEAOBATENs Ha caMy KIETKY, POU3BOISIIYIO
MYTUpPOBaHHBIA Oenok. J[pyrumu cioBaMH, MbI MONpPOOyeM 3acTaBUTh OaKTepui caMux
OIpeNIeNIATh SIPKOCTh CHHTE3MPYEMOI0 MMM BapHaHTa Jroiudepaspl. s Toro, 4toObl 3TO
clenarb, Mbl CO3JJalUM TE€HETHYECKHE KOHCTPYKIIMM Ha OCHOBE T'€HOB (DOTOPELEnTOpOB,
KOTOpBbIE TMO3BOJIAT CAENaTh KJIETKY UyBCTBUTEIBHON K MPOM3BOIMMOMY €W CBETY, a IOJ
KOHTPOJb (DOTOPELENTOPOB IMOCTaBUM AaKTUBHOCTh I'€Ha YCTOWYMBOCTH K AHTUOMOTHKY.
Taxum o0pa3om, OGakTeprH, KOTOPbIE COAEPKAT SIPKO CBETSIIUIACS BapHaHT reHa, OyayT 6osee
YCTOMUYMBEI K aHTHOMOTHKY, YeM OaKTEpUH, COAEPIKAIINe TYCKIIbIe BAPHAHTHI. DTO TIO3BOJIHT
oTOMpaTh SPKHE BAPUAHTHI T€HOB, HE aHAIM3HPYS KaXKABI BapUaHT BPYYHYIO, a TPOCTO
n00aBUB B Cpely aHTHOUOTHK.

3a Bpemst paboTHI B 1a00paTOPHH MBI OCBOUM OCHOBHBIE T€HHO-HHXCHEPHBIE METO/IUKH:
[1LIP, snexTpodope3, COBpEMEHHBIE CIIOCOOBI MOJIEKYJIIPHOTO KJIOHMpOBaHus, padoty ¢ E.
coli, Beiaenenne miasMua. Kpome toro, mopaboraem ¢ OMOTIOMUHECLEHIMEN, KIETOYHBIM
COPTHUHIOM U (pITyOpeCcieHTHOH MUKPOCKOIIHEH.
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A variety of organisms are capable of light emission, a phenomenon called
bioluminescence. The light is emitted when a small molecule, luciferin, is oxidized by an
enzyme, luciferase. Luciferases from various organisms are used as “reporter genes” — if a
luciferase gene starts to work following some cellular event, the emitted light reports to the
researcher that the event took place. The problem is that natural luciferases generally perform
poorly in such applications, and researchers try to improve their performance by making and
selecting mutant enzymes that glow brighter.

Today, it is easy to prepare a mixture of millions of mutants of a gene, but other than
checking different variants manually in bacteria, there are no ways to determine the brightness
of each mutant. Hence, it is currently impossible to analyze millions of luciferase mutants,
although such a technology would substantially improve the screening efficiency and,
therefore, the chances of finding better variants.

During this summer school, we will try to create a technology that will allow shifting the
selection process responsibility from a researcher to a cell producing a protein mutant. In other
words, we will try to force every bacterial cell to determine the brightness of the luciferase
variant it expresses. To achieve that, we will create genetic constructs based on photoreceptor
genes that will make each cell sensitive to the light it produces, and will place an antibiotic
resistance gene activity under control of photoreceptors. Thus, cells expressing bright mutants
will be more resistant to antibiotic than the cells producing non-luminescent or dimly
luminescent mutants. This difference will provide intrinsic selection of bright variants in the
presence of antibiotic eliminating the need of manual screening.

During our work in the lab we will learn how to use basic genetic engineering techniques:
PCR, DNA electrophoresis, modern methods of molecular cloning, techniques of work with
E.coli, and plasmid purification. Besides that, we will work with bioluminescence, cell sorting
and fluorescence microscopy.
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JlabopaTopusi 0M0JIOTHH TPAHCIIO30HOB
PyxoBogurens: Xoce Jlyuc I'apcua Ilepec

Transposon biology lab
Head of laboratory: Jose Luis Garcia Perez

OnHuM M3 IpUMEYaTesbHbIX CBOMCTB I€HOMa 4YEJIOBEKa SIBJIIETCS HAJIUM4YHME B HEM
yuacTtkoB JIHK — Ha3piBaeMbIX «MOOWMIBHBIMH JJIEMEHTAMU», WIH «TPAHCIIO30HAMEY -
CIIOCOOHBIX MTEPEeMEIIaThCS U3 OJTHOTO MeCTa TeHOMa B Jipyroe. M3-3a cBoe MOOMIIBHOCTH, ITH
3JIEMEHTBI MOTYT T€HEPUPOBATh MYTAlIMK B HAIIMX reHOMax. B mpoekTte Hamiel mabopaTopun
Mbl TPOBEAEM HKCIEPUMEHTBI, IMO3BOJISIIOIINE BU3YaJU3UPOBaTh W NOHATH, KaK WMEHHO
¢parmentsl JITHK u PHK moryt nepemeniatbes mo reHoMmy. B kauecTBe MOAENBHBIX CHCTEM
OyIyT UCIOJIb30BaHbI KYJIbTYPhI YEIOBEYECKUX KICTOK M phibok Danio rerio. C momMoiso
FEHETUYECKUX MAHUMYJISLUNA HA KYJbTYpaxX KJIETOK Mbl CMOKEM BU3yaJIU3UPOBATH U OLICHUTb,
CKOJIb YaCTO TPAHCIIO30HbBI ITEPEMEIIatoTCs B TeHOMe. A pabota ¢ Danio rerio mo3BosuT Ham
HE TOJBKO OIICHHTh MOOWJIBHOCTH TPAHCIIO30HOB, HO W BBISIBUTH TKAHH, B KOTOPBIX ITH
JJIEMEHTHI HauOoJiee aKTUBHBI. Takke Mbl M3YYUM BIIMSIHHE CPEIbl OOMTAHHS HA 4YacTOTY
MepeMENICHUN TPAaHCIO30HOB — JUIsI YEero MPOTECTHPYEM IOTEHIUAIbHBIE WHTHOUTOPBI
PETPOTPAHCIIO3UIINU B O0EUX YIOMSHYTBIX MOJICIBHBIX CHCTEMaX.

It is remarkable that the human genome contains fragments of DNA (termed
Transposable Elements) that can move from one place to other within our genome. Because of
their mobility, Transposable Elements can generate mutations in our genomes. In the
“Transposable Elements” laboratory at the School, we will conduct experiments to understand
and visualize how stretches of DNA or RNA can move in our genome, using cultured human
cells and zebrafish as model systems. Briefly, we will use genetic assays in cultured cells to
visualize and quantify how often a Transposable Element can move in our genome. We will
furthermore use the emerging model organism zebrafish, allowing us not only to quantify the
mobility rate of zebrafish mobile elements, but also to assess the tissues in which they move
most. Additionally, we will test how the environment affects the frequency of Transposable
Element mobilization. To this aim we will test potential inhibitors of retrotransposition in both
of our model systems.
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JlabopaTopus KJIeTOYHBIX
MEXaHU3MOB AyTOUMMYHHMTETA
PykoBogurenu:

Kwupa Py6nora u Tons PyOios

Laboratory

of cellular autoimmunity

Heads of laboratory:

Kira Rubtsova and Tolya Rubtsov

B mamem mpoekrte Bbl Oynere m3ydaTh JOKAIM3AMMIO HEJABHO OXapaKTEPHU30BAHHBIX
KJIETOK B TKAHSIX CEJIE3€HKHU MbIlei. XOpoIlIo U3BECTHO, YTO JIOKAJTU3AIUS KJIETOK HMMYHHOU
CUCTEMBI BHYTPH JUM(OHUIHBIX OPraHOB ONpPEEIIIeTCS HAOOPOM CHEIM(PUISCKHX MOJIEKYIL.
DTOT MPOIIECC CTPOTO PEryIUPYETCs MTOTOMY UTO JIOKAIM3AIUs KICTOK CHIIBHO BIUSET HA UX
¢byskuio. B cBs3u ¢ 3TuM, nHGOpMAIH 0 JOKATU3alUU KIETOK MO3BOJISET Jy4Yllle MOHATh UX
¢byukuio. B Hamiel maboparopun Mbl H3y4daeM omnpeaeNeHHyto nonyisinuto b mumboruTos,
koTopeie Mbl Ha3Banu JubuCu (ABC). DOra nmomyssmus KIeTOK ObUla OTKPBITA COBCEM
HEJaBHO COTPYAHUKAMH Hallei 1abopaTopuu. Mbl mokasaliu, 4TO 3TH KJIETKU HAKATUIUBAIOTCS
B CTApEIOIIUX MBIIIaX CAMKaxX, a TaK K€ B MbIIIAX, KOTOPHIE MOABEPKEHBI ayTOMMMYHHBIM
3200JIeBaHUSM THITA BOJTYAHKU. MBI TaK e MOKa3aaH, YTO HATMYHE ITHX KIETOK HE0OX0IMMO
JUTSL pa3BUTHUA MOAOOHBIX ayTOUMMYHHBIX 3a00JIEBaHHM, YTO MPEIOJIAraeT, YTO 3TO KIETKU
SIBJISIIOTCS. TPUTTEPOM ayTOMMMYHHBIX OoJie3Heil. B cBsi3u ¢ 3TUM, OY€Hb Ba)XKHO H3YYUTH
(GYHKIIUIO 3TUX KJIETOK B CTapeOIIMX MBIIIAX U B MBIIIAX MOJABEPKEHHBIX ayTOMMMYHHBIM
0ose3nsM. B HameM mpoekte Mbl Oyaem u3ydaTh Jokanuzanuio ABC kieTok B cene3eHKax
CTapeIoLUX MBIIIEH, a TaK )K€ B CEJIe3eHKaX MBIIIEH ¢ ayTOUMMYHHBIM 3a0ojeBaHueM. Jlis
ATHUX 1eei MbI Oy/IeM UCTIONB30BaTh METO (hITyOPECIIEHTHON MUKPOCKOIIUH.

In this project you will work on visualizing the location of recently characterized cells in
mouse spleen tissues. In is well known that the localization of the immune cells within the
lymphoid organs is dictated by certain molecules. This is a very tightly regulated process since
the localization of the cells greatly affects their function. Therefore, the knowledge about the
cell localization allows us to better understand the function of the cell. In this project we will
establish the localization of one particular subset of B cells (ABCSs). This is a recently described
B cell subset, which accumulates in mice with age and during onset of lupus-like
autoimmunity. We have previously reported that these cells are critical for the development of
autoimmune diseases suggesting that they are the triggers of the disease. Therefore, it is
important to better understand their function in both aging and autoimmunity. During this
project you will analyze the localization of ABCs in mouse spleens during aging and
development of autoimmune disease. This will be performed using the fluorescent microscopy.
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Jlaboparopus
HelpoJereHepaTUBHbIX 3200 1eBaHU
PyxoBogurens: Hatanms Pogpurec Myena

Laboratory
of neurodegeneration
Head of laboratory: Natalia Rodriguez Muela

B nacrosimee BpeMs okono | mMuiuapa qroAei - IpuMepHO OJHA IIecTasi HaceJIeHUs
3eMiIn — CTpaJaeT OT HEBPOJIIOTUUYECKUX 3a00JIEBAHUM, €KETOJTHO YHOCSAIIMX IPUMEPHO 7 MIIH
xu3Hel. HeliponerenepaTuBHbIe 3a001€BaHUS PA3BUBAIOTCA KaK NOTEPS (PyHKIIMOHAILHOCTH
KJIETOK HEpBHOM CHCTEMbl (HEHPOHOB) B TOJIOBHOM M CHMHHOM Mo3sre. Ilpoueccel 3Toii
JIEreHepallud  HAaYMHAIOTCSI HE3aMETHO, IMPOTEKAlOT MEMJIEHHO, 3ayacTyl0 HUMEIOT
HACJIEICTBEHHYIO MPEAPACIONIOKEHHOCTh M HMEIOT OoOIlIue uepThl, B IUIaHE TOTEpH
onpeAenéHHbIX Tpymnm HelpoHoB. Cpenu HelpoaereHepaTUBHBIX 3a00JEBaHUI BBIIEIACTCS
00J1€3Hp MOTOPHBIX HelpoHOB (motor neuron disorders, MND) Bkitouaromasi CiiHaIbHYIO
MbIIIeYHYyI0 arpoduto (spinal muscular atrophy, SMA) u 60koBoii amuoTpoduueckuii ckiiepos
(amyotrophic lateral sclerosis, ALS), oOHapykuBaemble, €XerogHo, y ognoro u3 50 000
YeJIOBEK — MPU KOTOPBIX CEIEKTHBHO JICTCHEPHPYIOT TaK Ha3bIBa€MbIE MOTOPHBIC HEHPOHBI
(motor neuron, MN). MN — 3T0 HepBHbBIC KJIETKH, HAXOASIIUECS B CIUHHOM MO3T€ U B KOPE
TOJIOBHOTI'O MO3Ta, U UX JIereHepalus BeA€T K ocnabiennto 1 arpoduu Mblmi. Borpoc o Tom,
[IOYeMY MMEHHO 3TH HEMpOHBI CTOJIb CEJIEKTHBHO 3aTparuBaroTCs 3a00JieBaHUEM, OCTAETCS
UHTPUTYIOIIUM M HE MMEIOLIUM TOYHOIO OTBETA — M M3YYEHHUIO 3TOT0 BOIPOCA MOCBSILEHBI
MHTEHCUBHBIE MCCIIEJIOBaHUS 1O BceMy MUpPY. B To Bpems kak SMA mnpakTHuYecKu Bcerja
BBI3BIBACTCS MYTALMAMM U JeienusiMu B KOHKpeTHOM reHe SMNI1, mis ALS tonsko 10%
CllyyaeB IPeoIpeesIeHbl TEHETUKOM (a OCTalIbHBIE CITyYau BBIMJISIAT BHE3aHbIMU ). OTHaKO,
MIOKa3aHOo, YTO YBEJIMYEHHUE KOJIMYecTBa OeKka MOTOPHBIX HEHPOHOB (motor neuron protein,
SMN), komupyemoro renom SMNI1, npenorBpamaer MN-nereneparuto, HabI01aeMy0 B
000MX YHOMSIHYTBHIX 3a00JIEBaHMSIX, U YIYYIIAeT KIMHUYECKYIO KapTHHY. [J1aBHOW LeNbio
HaIlero MpoeKTa CTaHeT MOHUMaHue Toro, moyemy naedpunut Oenxka SMN npuBOIUT K
KJIETOYHOM rubenu. Mbl OyaeM u3ydaTh T€UEHHE NATOJIOTMYECKMX MPOLIECCOB B KIETKaX,
HaOJI0ICHNE 32 X0JI0M KOTOPBIX MOXKET MO3BOJIUTH HAM Pa300paThCsl B Kackaiax, BEAYIIHUX K
ru0eny HEeHPOHOB, MPOUCXOANIEH B YIOMSAHYTHIX Oone3HsX. Takxke, Mbl U3yYHUM KacKaJbl
KJIETO4YHOM rubenu, 3aaeicTBoBaHHbIe Npu Aedurure SMN, U BBIACHUM, pa3nyaercs U
OTBET KJIETOK Pa3HOTO THIIA MPHU TakoM Jeduuute. B utore, Mpl npoBepuM 3PHEKTUBHOCTH
cnenupruaecKuXx MHruOUTOPOB PA3TUIHBIX KACKAJAO0B KJICTOYHON rHOenu s OJIOKHMPOBAHUS
JereHepalui - B HAAEXKIE pas3rajarb-Tak IOTEHIUAIbHBIE MOJIEKYJSIPHbIE MPOIECCHI,
JIeXKAaIINe B OCHOBE 00CYKIaeMbIX 3a00JI€BaHUMN.

Today up to 1 billion people -nearly one in six of the world’s population- suffer from
neurological disorders, with about 7 million dying each year. Neurodegenerative diseases occur
when nervous system cells (neurons) in the brain and spinal cord begin to deteriorate. They are
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clinically characterized by a subtle onset and slowly progressive course, and are frequently
hereditary. They share the common feature of the selective loss of a particular subset of neuron.
Among neurodegenerative diseases, motor neuron disorders (MND), including spinal muscular
atrophy (SMA) and amyotrophic lateral sclerosis (ALS), affect approximately one in 50,000
people each year, and the neuron that selectively degenerates is the motor neuron (MN). MNs
are the nerve cells located in the spinal cord and in the cerebral cortex that control muscles,
and their degeneration leads to weakness and wasting of muscles. Why these neurons are
selectively targeted by the disease is an intriguing question that remains unanswered and a
matter of intense investigation worldwide. While SMA is almost exclusively caused by
mutations or deletions of the SMN1 gene, only 10% of ALS cases are genetic (with the rest
happening spontaneously). However, it is established that increasing the amount of protein
produced by the SMNL1 gene, survival of motor neuron protein (SMN), prevents the MN
degeneration observed in both diseases and improves the clinical picture. The main goal of this
course is to understand why SMN protein deficiency leads to cell death. We will explore the
appearance of pathological cellular processes that may represent steps in cell death pathways
leading to the neuron loss seen in these diseases. We will also investigate what are the cell
death pathways that get activated when SMN is lacking and whether different cell types
respond differently upon SMN deficiency. Finally, we will examine the efficiency of specific
inhibitors of each of these cell death pathways at blocking the degeneration to unravel potential
molecular processes that may underlie these disorders.
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JlaGopaTopus pauMoHAJbLHOIO AU3aiiHA
JIEKAPCTBEHHBIX MPENnapaTos
PyxoBogurens: [1€Tp Brnacos

Laboratory of Rational Drug Design
Head of laboratory: Peter Vlasov

I'maBHas nenp mnpoekTa — JaThb Yy4YaCTHUKAaM IPEACTABICHUE O COBPEMEHHBIX
TEOPETUUYECKUX METOJ1aX pa3pabOTKH JIEKApCTBEHHBIX IIPENApaToB U O NEPCOHATU3UPOBAHHON
MEIULIMHE.

OOpazoBarenbHasi COCTABIISAIONIAS IPOEKTA BKIIIOYAET 00CYXKICHUE PA3HOOOPA3HBIX TEM
U TEXHOJIOTHI OMOJIOTHH, MPUMEHSIEMBIX B MEIHUIIMHE, NPAKTUKYy CHCTEMHOIO IMOAXOAa B
MOMCKE MHIICHEH M CaMOCTOSTEIbHBIH MOMCK U aHanu3 wuHbopMmanuu. Hayunas
COCTaBJIAIONIAs NPOEKTa BKJIKYAET W3YYEHUE M HCIIOJIB30BAHUE COBPEMEHHBIX METO/OB
MO/JICJIMPOBAHUS OEIIKOBBIX CTPYKTYp U O€JIOK-JIMTaHIHBIX B3aUMOJCHCTBUI C MPUMEHECHUEM
aKTyaJbHbIX OMOJIOTHYECKUX U METUIIMHCKUX PECYpCOB U 0a3 JaHHBIX (110 TeHaM U reHoMaw,
OenKaM, HU3KOMOJIEKY ISIPHBIM CO€MHEHUSM, JIEKapCTBEHHBIM IIpernaparam U Ip.).

B 3TOM rojty Mbl XOTUM COBMECTUTD B HAIlIEM IIPOEKTE METO/Ibl PAllMOHAIBHOIO AU3aiiHa
JeKapCTB, TE€HOMHUKA W  CHCTEMHOHM OWONOTMM —  4YTOOBI  BOIUIOTHTH  WJACHU
MEPCOHATM3UPOBAHHON OMOMETUITIHEL. J{J1s1 5TOr0 MBI XOTUM BBIOpATh B OpPraHU3Me YEIOBEKa
HECKOJIbKO MHTEPECHBIX OEIKOBBIX MULIIEHEH, YIOBIETBOPAIOIINX CIAEAYIOIINM ycaoBusaM: (1)
UX aKTUBHOCTh CBSI3aHa CO B3aUMOJCHCTBHEM C HHU3KOMOJEKYJISIPHBIMU JINTAHAAMU —
METa0OJIUTaMU U JIEKapCcTBaMHU... M (2) B TeHaX, KOJUPYIOIUX 3TH O€JKH, y Pa3HbIX Jrojei
HEPEIKO BCTPEYAIOTCS MYTallMM, KOTOpbIE MOTEHLIMAIBHO MOTYT IPHUBECTH K HW3MEHEHHIO
B3aUMOJICHCTBHI O€NKOB ¢ JUrangaMu. Mbl OCYIIECTBUM MOUCK M MoJienupoBaHue dpdexra
TaKUX MyTalUi - ¥, TAKUM 00pa30M, OLIEHUM MHIUBHyaJIbHbIE OCOOEHHOCTH COOTB. JIFOJICH B
OMOXMMHM W/WIM B peaklUu Ha JekapcTBa. Takke, Kak TPAAUIMOHHO CIIydaeTcsl B Hallen
nabopatopuy, HOBbIE HUHTEPECHBIE 33JaYyd U KOHKPETHblE OEJIKOBbIE MMILIEHU MOTYT
MOSIBUTHCS «IUHAMHYECKH», 110 X0y IPOEKTA. .

The main goal of the project is to give our students an outlook of modern rational drug
design and computational techniques aiding in drug discovery and personalized medicine.

The educational process will include theoretical lectures and discussions on “hot” topics
on the interface of molecular biology and medicine, practice of systematic approach towards
target identification and self-research and data analysis. On the scientific hand, we will learn
and apply the most up-to-date modelling techniques to establish protein structures, as well as
to visualize protein-ligand interactions with the aid of relevant biological and medical
databases (e.g. genes and genomes, proteins and drugs databases, etc.)

This year we would like to superimpose methods of genomics and systems biology on
the rational drug design approach, to embody the concepts of personalized medicine. We want
to choose several promising protein targets, consistent with the following requisites: (1) their
activity is related to the interaction with low-molecular ligands (metabolites and drugs) and (2)
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people quite often have mutations in the genes encoding these protein targets that could
potentially alter their interactions with the ligands. We will implement the research and
modelling of the effects of such mutations and evaluate individual deviations in biochemistry
and drug responses in people with corresponding mutations. In addition, as it traditionally

happens, new interesting problems and protein targets may accidentally arise throughout the
project.
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Yucno 2 aerycra, Cp 3 aerycra, Yt 4 aerycrta, It 5 aBrycta, C6 6 aBrycta, Bc 7 aBrycra, MH 8 aBrycta, Br 9 aerycta, Cp 10 aBrycra, Yt 11 aBrycra, It 12 aBrycta, C6 13 aBrycta, Bc 14 aBrycta, i 15 aBrycta, Bt 16 aBrycta, Cp 17 aBrycra, Ut 18 aBrycTa, 1T 19 aBrycra, C6

3AE30 B B B BbIBEOPbI
Bpemsi LWIKOMBHUKOB + paboty paboty paboty naGopatopuii U | PaGouuit aeHb | PaBouuii aeHb | PaGouuii aeHb | PaGouuii aeHb | [IEHb HAYKW | PaGouuit feHb | PaGouuit feHb | PaGouuii feHb | PaGouuii feHb NOAOTOBKAY KOHPGERERILIVA| Res oreesna | flews oTeeana
" " " K KOH®PEHLMW| W 3AKPLITUE LWKOMbHUKOB COTPYAHWKOB
OTKPbITUE __ nabopatopuit__nabopatopuii __naGopatopui KYpCoB
8:15 3aesn noabem nogbem nogbem nogbem noavem noavem noavem noavem noavem noavem noavem noavem noavem nogbem nogbem noavem noavem
8:30 yTpeHHue yTpeHHue yTpeHHue yTpeHHue YTpeHHve YTpeHHve YTpeHHve YTpeHHve YTpeHHue YTpeHHve YTpeHHve yTpeHHve YTpeHHve yTpeHHue yTpeHHue yTpeHHve YTpeHHve
npouenypb! npouenypb! npouenypb! npouenypb! npoweaypb! npoueaypbl npoueaypbl npoueaypbl npoueaypbl npoueaypbl npoueaypbl npoueaypbl npoueaypbl npouenypb! npouenypb! npoueaypbl npouenypbl
8:55 C6op B xonne | C6op B xonne | C6op B xonne | C6op B xonne | C6op B xonne | C6op B xonne | C6op B xonne | C6op B xonne | C6op B xonne | C6op B xonne | C6op B xonne | C6op B xonne | C6op B xonne C6op B xonne C6op B xonne
TOCTUHMLb! TOCTUHMLb! TOCTUHMLb! OCTUHMLbI TOCTUHNLbI TOCTUHMLbI TOCTUHMLbI TOCTUHNLbI TOCTUHMLbI TOCTUHNLbI rOCTUHMLbI TOCTUHMLbI TOCTUHMLbI TOCTUHMLb! TOCTUHMLb!
9:00 Bhixog Bhixog, Bhixog, Bbixon, Bhixog, Bhixog, Bhixog, Bhixog, Bbixon Bhixog, Bbixoa Bbixoa Bbixoa Bbixoa Bbixoa
opr HO [ opr HO [ opr HO | opr opr HOW | opr HOW | opr HOW | opr HOV | opr opr HOW | opr HOW | opr HOW | opr HOW HOW HOW
7 rpynnoi B 7 rpynnoi B 7 rpynnoi B W rpynnoii B rpynnoit B rpynnoit B rpynnoit B rpynnoit B W rpynnoii B rpynnoit B rpynnoit B rpynnoit B rpynnoit B rpynnoit B rpynnoi B
VHCTUTYT VHCTUTYT VHCTUTYT VHCTUTYT VHCTUTYT VHCTUTYT VHCTUTYT VHCTUTYT VHCTUTYT VHCTUTYT VHCTUTYT VHCTUTYT VHCTUTYT VHCTUTYT VHCTUTYT
3aBTpak 3aBTpak 3aBTpak 3aBTpak 3aBTpak 3aBTpak 3aBTpak 3aBTpak 3aBTpak 3aBTpak 3aBTpak 3aBTpak 3aBTpak 3aBTpak 3aBTpak 3aBTpak 3aBTpak
MpesexTaums
MpesenTaumm Nekumna TNekumnsa KYpCOB NepBoit Nekumnsa Nekumnsa Nekumnsa Nekunsa Nekunsa Nekunsa Nexumns Nexumns Nekuwns TNekuwns
na6opatopuit Y nenTer 1 Oruér
[avpexTopa
11:00 nepepbi O6ueLukonbHa | OBewkonbHa J— O6uiewkonbHas | ObuwelwkonbHas | OBuewkonbHas | OBLewkonbHas ObuiewkonbHas |ObwelkonbHas [ ObewkonbHas | OBwelwkonbHas | OBuewkonbHas | OGuewKonbHas
pep s BCTpeya s BCTpeya pep BCTpeya BCTpeya BCTpeya BCTpeya BCTpeya BCTpeya BCTpeya BCTpeya BCTpeya BCTpeya
11:15
MpesesTaumn K';'sjgg”;f;*;:ﬁ OTKPBITHIE | OTKPBITBIE | OTKPHITHIE | OTKPBITHIE | Mpeserrauns | OTKPBITHIE | OTKPBITHIE | OTKPBITBIE | OTKPHITHIE nourc:(TOBKA nourc:(TOBKA npowae 8
na6opatopuit neHTel 2 KYPCbl 1 KYPCbl 1 KYPCbl 1 KYPCbl 1 KypCOB. KYPCbl 1 KYPCbl 1 KYPCbl 1 KYPCbl 1 KOH®EPEHLIV | KOHOEPEHLIMM|  romanmax/
oTbesn
12:15 ObLwewwkonbHas! Bxkekypeun /
nepepbis Porauus 1 Potauus 4 e nepepois nepepbis nepepbis nepepois fe nepepbis nepepois nepepbis nepepois nepepbis nepepbis
12:25 3anonHetve
MpeseHTaunm nag:::z::h o OTKPbITBIE OTKPbITbIE OTKPbITBIE OTKPbITBIE Bkekypenm / OTKPbITBIE OTKPbITBIE OTKPbITBIE OTKPbITBIE I'IOJJI'C:(TOBKA KoHcynbTaumm ¢
na6opatopuit e KYPCbl 2 KYPCbl 2 KYPCbl 2 KYPCbl 2 Wrpbi KYPCbl 2 KYPCbl 2 KYPCbl 2 KYPCbl 2 KOH®EPEHLIM COBETHUKaMu
COBETHMKaMM
13:30 oben oben oben oben oben oben oben oben oben oben oben oben oben oben oben oben oben
14:00 CsoGoaHoe/ CsoGoaHoe/ CsoGoaHoe/ Ci Ci Ci Ci Ci / Ci Ci Ci Ci CsoGoaHoe / CsoGoaHoe /
KOMaHIHOE Wrpbi KOMaHIHOE
14:30 CeoGoaroe MOArOTOBKA
KomaHaHble Porauus 2 Porauus 5 BpeMAR / PABOTA B PABOTA B PABOTA B PABOTA B Bkekypeum / PABOTA B PABOTA B PABOTA B PABOTA B K
nrpbl — NABAX NABAX NABAX NABAX Wrpbi NABAX NABAX NABAX NABAX KOH®EPEHLIM - OTbesa -
16:20 nonaHvK nonaHvK nonaHvK nonAHVK MNONAHKK MONAHWK MONAHVK MONAHWK MNONAHWK MUKHUK nonaHvK NoNAHVK NONAHVK NONAHVK NONAHNK NONAHNK
16:40
KOMaHzHoe Maxens PoTauns 3 PoTauns 6 PABOTA B PABOTA B PABOTA B PABOTA B PABOTA B PABOTA B PABOTA B PABOTA B
Bpems BbIMYCKHNKOB // A a Cso6oaHoe NABAX NABAX NABAX NABAX [ — NABAX NABAX NABAX NABAX MOAroTOBKA
O6LeHue ¢ Bpems / Myrp ” K
Texuysi no | coseTHMKamM 1 [¢] [¢] [¢] [¢] P [¢] [¢] [¢] [¢] KOH®EPEHLIM
18:30 TexHuke BbIGOP P Bpemy paboTbl B paboTbl B paboTbl B paboTbl B paboTbl B paboTbl B paboTbl B paboTel B
BesonacHocTn paTopuu paTopuu paTopuu paTopuu paTopuu paTopuu paTopuu paTopuu Ortvean
19:00 YokuH YokuH YokuH YokuH YoKkuH YokuH YokuH YokuH YokuH YokuH YokuH YokuH YKUH YKUH YKUH YKUH
20:00 B B B B B B B B B B
BrocTuHMuy | BrocTuHMuy | BrocThmuy | Broctuhuuy | B rocTuHmuy roCTUHMLY roCTUHMLY roCTUHMLY roCTUHMLY B rOCTUHMLY roCTUHMLY roCTUHMLY roCTUHMLY roCTUHMLY rOCTUHMLY rOCTUHMLY
20:30 Otabix / Gl ey BakpbiTve n
KomaHnpgHoe Ctyamm [03,%:U17) Cryamm TYA Cryaum Cryaum Cryaum Cryamm Cryaum Cryaum Cryanm Cryamm [0,%:U/17) MPOLLATIBHAA
paccnaboH Cryaum - -
Bpema BEYEPUHKA
22:00 BeuepHuii yaii | BedepHuit Yaii | Beueprnii vait | BeyepHuii yaii | BeuepHuii yait | BeuepHuii yaii | Bedepnuii dait | BevepHui yaii | Bedepuuii vait | BedvepHuii yait | Bedyepuuii vait | BedepHuit yaii | BeuepHuii yaii | BedepHuii yaii | BeuepHui vaii BeuepHuii yait
22:30 Ci KoMaHaHoe KoMaHaHoe KoMaHaHoe KoMaHaHoe KoMaHaHoe KoMaHaHoe KoMaHaHoe KoMaHaHoe KoMaHaHoe KoMaHaHoe KOMaHAHoe KOMaHaHoe
Bpemst Bpemst Bpemst Bpemst Bpemst Bpemst Bpemst Bpemst Bpemst Bpemst Bpemst Bpemst Bpemst Bpemst Bpemst Bpemst
23:00 Beyep! Beyep! Beyepl Beyepl P BeyepHue BeyepHue BeyepHue BeyepHue BeyepHue BeyepHue BeyepHue BeyepHue BeyepHue BeyepHue BeyepHue
npouenypel | npouedypel | npoueaypsi | npoueaypsl | mpouemypel npoueaypb! npoueaypb! npoueaypb! npoueaypb! npoueaypb npoueaypb! npoueaypb! npoueaypb! npoueaypb! npoueayps! npoueayps!
23:30 Or6oit Or6oit Or6oit Or6oit Or6oit Or6oit Or6oit Or6oit Or6oit Or6oit Or6oit Or6oit Or6oit Or6oit Or6oit Or6oit




Day 2 August, Wed 3 August, Thr 4 August, Fri 5 August, Sat

6 August, Sun 7 August, Mon 8 August, Tue 9 August, Wed 10 August, Thr 11 August, Fri 12 August, Sat 13 August, Sur 14 August, Moi 15 August, Tue16 August, Wec 17 August, Thr 18 August, Fri 19 August, Sat
Time Arrival Rotations Rotations Rotations Lab selection | Work in the lab| Work in the lab| Work in the lab| Work in the lab Holiday Work in the lab| Work in the lab| Work in the lab| Work in the lab Bieparationifol Conference Departure of | Departure of
the conference students faculty
8:15 Arrival Wakeup call | Wakeup call | Wakeup call | Wakeup call | Wakeup call | Wakeup call | Wakeup call | Wakeup call [ Wakeup call | Wakeup call | Wakeup call | Wakeup call | Wakeup call | Wakeup call | Wakeup call | Wakeup call | Wakeup call
8:30 Morning toilette| Morning toilette| Morning toilette | Morning toilette | Morning toilette| Morning toilette | Morning toilette | Morning toilette| Morning toilette | Morning toilette | Morning toilette| Morning toilette | Morning toilette | Morning toilette | Morning toilette | Morning toilette | Morning toilette
8:55 Assembly in Assembly in Assembly in Assembly in Assembly in Assembly in Assembly in Assembly in Assembly in Assembly in Assembly in Assembly in Assembly in Assembly in Assembly in
the hotel lobby | the hotel lobby | the hotel lobby | the hotel lobby | the hotel lobby | the hotel lobby | the hotel lobby | the hotel lobby | the hotel lobby | the hotel lobby | the hotel lobby | the hotel lobby | the hotel lobby | the hotel lobby | the hotel lobby
9:00 Departure to | Departure to | Departureto | Departureto | Departureto | Departureto | Departureto | Departureto | Departureto | Departureto | Departureto | Departureto | Departureto | Departureto | Departure to
the institute the institute the institute the institute the institute the institute the institute the institute the institute the institute the institute the institute the institute the institute the institute
9:30 Breakfast Breakfast Breakfast Breakfast Breakfast Breakfast Breakfast Breakfast Breakfast Breakfast Breakfast Breakfast Breakfast Breakfast Breakfast Breakfast Breakfast
10:00
Lab " Lecture Lecture Cour;e Lecture Lecture Lecture Lecture Lecture Lecture Lecture Lecture Lecture Lecture
presentations presentations 1 Director's
. report
11:00 Brief school- | Brief school- Brief school- | Brief school- | Brief school- | Brief school- 2 Brief school- | Brief school- | Brief school- | Brief school- | Brief school- | Brief school-
Break . " . " Break . " . " . " . " . " . " . " . N . N . N
wide meeting | wide meeting wide meeting | wide meeting | wide meeting | wide meeting wide meeting | wide meeting | wide meeting | wide meeting | wide meeting | wide meeting
11:15
Lab Course Course Preparation for | Preparation for
presentations presentations 2 COURSES 1 | COURSES1 | COURSES 1 | COURSES 1 presentations COURSES 1 | COURSES1 | COURSES 1 | COURSES 1 the Conference|the Conference| Good-bye and
departure
12:15 i b
Break B.Tf SChO.OI Break Break Break Break Excursions Break Break Break Break Break Break
Rotation 1 Rotation 4 | Wide meeting
12:25 et
Submission of
Lab lab and course . Preparation for Chat with
" Neetn COURSES 2 | COURSES2 | COURSES 2 | COURSES 2 Excursions COURSES 2 | COURSES2 | COURSES 2 | COURSES 2 5
presentations applications the Conference advisers
with advisers
13:30 Lunch Lunch Lunch Lunch Lunch Lunch Lunch Lunch Lunch Lunch Lunch Lunch Lunch Lunch Lunch Lunch
14:00 Free time Free time Free time Free time Free time Free time Free time Free time Excursions Free time Free time Free time Free time Free time Free time
14:30 Schicolyde Free time / Preparation for
games in Rotation 2 Rotation 5 A LAB WORK LAB WORK LAB WORK LAB WORK Excursions LAB WORK LAB WORK LAB WORK LAB WORK p: -
excursions the Conference
ioamS DEPARTURE -
16:20 Snack Snack Snack Snack Snack Snack Snack Snack Snack Picnic Snack Snack Snack Snack Snack Snack
16:40
Team time  [Alumni panel /| Rotation 3 Rotation 6 LAB WORK LAB WORK LAB WORK LAB WORK LAB WORK LAB WORK LAB WORK LAB WORK
’::3:3'2? ::t: Free time / Excursions Preparation for
Opening and lection of excursions the Conference|
18:30 lecture on lab | S€ ',°n e Free time Free time Finish working | Finish working | Finish working | Finish working Finish working | Finish working | Finish working | Finish working
B safety at the rotations in the labs in the labs in the labs in the labs in the labs in the labs in the labs in the labs Departure of
UPF students
19:00 Dinner Dinner Dinner Dinner Dinner Dinner Dinner Dinner Dinner Dinner Dinner Dinner Dinner Dinner Dinner Dinner
20:00 Returnto the | Returntothe | Returntothe | Returntothe | Returntothe | Returntothe | Returntothe | Returntothe | Returntothe | Returntothe | Returntothe | Returntothe | Returntothe | Returntothe | Returntothe | Return to the
hotel hotel hotel hotel hotel hotel hotel hotel hotel hotel hotel hotel hotel hotel hotel hotel
20:30 i i
Rest/Team Studios Studios Studios SELILY Studios Studios Studios Studios SELILY Studios Studios Studios Studios Studios Final events
meeting relaxation relaxation
22:00 | 7ea and snack| Tea and snack| Tea and snack| Tea and snack| Tea and snack| Tea and snack| Tea and snack| Tea and snack| Tea and snack| Tea and snack| Tea and snack| Tea and snack| Tea and snack| Tea and snack| Tea and snack| Tea and snack
22:30 Free time Team meeting | Team meeting | Team meeting | Team meeting | Team meeting | Team meeting | Team meeting | Team meeting | Team meeting | Team meeting | Team meeting | Team meeting| Team meeting| Team meeting | Team meeting
23:00 Evening toilette| Evening toilette | Evening toilette| Evening toilette | Evening toilette | Evening toilette| Evening toilette | Evening toilette | Evening toilette| Evening toilette| Evening toilette | Evening toilette| Evening toilette | Evening toilette [ Evening toilette| Evening toilette
23:30 Lights out Lights out Lights out Lights out Lights out Lights out Lights out Lights out Lights out Lights out Lights out Lights out Lights out Lights out Lights out Lights out
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NMPABUNA TEXHUKU BE3OINMACHOCTU B JIABOPATOPUU

1. B nabopaTtopum MOXXHO HaXOAUTBLCS TOSbKO B cneunanbHoM nabopaTtopHoOM xanare,
KOTOpPbI A0MKEH ObITb NOSTHOCTBIO 3aCTErHyT.

2. ObsaAsaTenbHO HageBanTe 3allMTHbIE OYKU B Cryvasx, Korga aTo npeaycMoTpeHo
NHCTPYyKUmen. Ecnu a1o Heob6xoaMMo, NCMOMb3YNTe KOHTaKTHbIE JIMH3bl BMECTE C
3aLUNTHBIMU OYKaMW.

3. Ecnu y Bac anvHHbIe Bosockl, 06a3aTtensHO cobupanTe nx Ha Bpemsi paboThl B
nabopaTopuu.

4. B nabopaTopun MOXXHO HaxoaAUTbLCH TONbKO B 3aKpbiTo 06yBuW. 3anpelyeHa nobas
OTKpbITast 0byBb, B TOM yncne caHganuu. B nabopatopumn Henb3st HAXOAUTLCA B
KOpPOTKOW oaexnae, Hanpumep, B LLOPTax UM KOPOTKUX toBKax.

5. He npukacanteckb K TenedoHam 1 gpyrov fIMYHOM TEXHUKE B NabopaToOpHbIX
nepyaTtkax. Bcto NIMYHy0 TEXHUKY HEODXOAMMO OCTaBNATb Ha CTONe Npu BXOAE B
nabopaTtopwutio.

6. PaboTtariTe He cnewua, coxpaHsnTe pabovee MeCcTo B YACTOTE M NopsaKe BO BPEMS U
nocne paboTbl.

7. He nbITanTecb caMOCTOATENbHO NPOBOAUTL AKCMEPUMEHTbI U OMbIThl, HE
3annaHMpoBaHHble COTpyaHMKamMu nabopaTtopumu.

8. B nabopaTopuio 3anpeLleHo NPUHOCUTL NULLY (BKNOYasa XBaykKy U KOHETbI) U
HanNUTKK, a Takke ynoTpebnate nx B nabopatopum.

9. B nabopaTtopuun Henb3sa urpaTb U yCTpanBaTb PO3bIrPbILLN.

10. Ob6sasaTenbHO cooblanTe 060 BCeX NPOUCLLECTBUSX, JaXe CaMblX
He3HaunTenbHbIX, COTPYAHMKaM nabopaTopun nnu negaroram.

11. Npwun paboTte B nabopaTopuun BCerga creaymTte ykasaHusiM negaroros unm

COTPYAHMKOB nabopaTopum.

C/ Dr. Aiguader, 88
08003 Barcelona

Tel. +34 93 316 01 00
Fax +34 93 316 00 99
WWW.Crg.es
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LABORATORY SAFETY

1. Bring always well buttoned lab coat in the laboratory.

2. Use safety glasses (when the protocol requires it), if necessary wear contact lenses.
3. Bring the hair gathered.

4. Bring closed shoes (never sandals). Do not wear shorts or short skirts if you wear a
short gown.

5. Do not touch the phone with gloves, they are left at the entrance of the laboratory or
on the desktop.

6. Work slowly, keeping the order and cleanliness during the activity.

7. Do not do experiments or tests not expected.

8. Do not bring or consume food or drink in the laboratory. Nor are chew gum or candy
allowed.

9. Do not play games neither do jokes in the laboratory.

10. Report all the incidents, even the smallest ones, to the teacher .

11. Always follow the teacher's instructions / a or monitor / in the activity.

C/ Dr. Aiguader, 88
08003 Barcelona

Tel. +34 93 316 01 00
Fax +34 93 316 00 99
WWW.Crg.es
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OBIIUE ITPABUJIA B CJIYYAE IHOXKAPA:

B CJIy4dac 3aAbIMJICHHA HBHFaﬁTCCB KaK MO>XKHO OJIMIKE K IIoJy u 38,1].[PIIJ.I&I>1TC
OpraHbl AbIXaHHA MOKpOﬁ TKaHBbIO

e YOeauTech, 4To 3a ABEPHIO HET MOXKapa, MPUII0KUB CBOIO
PYKY K ABEPH WU K METAJUTMYECKOU pyuke. Eciu oHu ropsiaue,
TO HU B KOEM CJIy4ae HE OTKpPbIBANTE ABEPD.

= —

Ecnu y Bac HET BO3MOXKHOCTH 3BAKYHPOBATHCS, IIJIOTHO
3aKpOWTE BXOJHYIO JIBEPb ayAUTOPUH, 3aTKHUTE LIEIH JIBEPU U3HYTPHU
MOMEIICHHMS], UCTIOB3YS MIPHU 3TOM JII00YI0 TKaHb. CTeka mydine
HE pa30MBaTh, TaK KaK HAPYIIUTCS TEPMETUYHOCTh BAlLIErO OMEILICHHUS.
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WCIOJIb30BAHUE OTHETYIIUTEJEN

e Kpenko BO3bMHUTE OTHETYIINTEND 38 PYKOSITKY

e Jlpyroii pykoil BO3bMHUTE IILJIAHT

e CopsBute mIoMO0y U BBIAEPHUTE YEKY
e HaxmuTe Ha pblyar U HalpaBbTE HACAJKY LIIAHTAa HAa 04ar BO3rOpaHus

e [IpeaBapuTensHO IPOBEPHTE pAOOTOCIOCOOHOCTH OTHETYIIUTENS ITyTEM KPAaTKOTO
Ha)KaTHsI Ha pelyar

e [lonoiiauTe ONMKE K OTHIO, HO HE OJIMXKE, YEM Ha OJUH METP

e HanpaseTe CTpyO )BEPILANTE pa3MalluCTbIe

JABMOKCHU S
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GENERAL RULES IN CASE OF FIRE:

e Ifthere is smoke, stay low to the ground and breath through a piece of wet cloth

e Feel a door for heat before opening it, and if it is hot, do not open it

If you cannot exit the building, close the doors to the room or office
you stay at, stuff damp clothes around the door. It's better not to break
the glass, holes can generate air currents.
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USAGE OF EXTINGUISHERS

e Take the extinguisher firmly by its fixed handle

e With the other hand take the hose

e Remove the safety pin by pulling the ring

e Press the operating lever and operate the hose if it exists

e Make a small trial of the output pulse

e Come closer to the fire, but stay at least one meter away

¢ Direct jet of the extinguisher to the base of the flames with sweeping motions.
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General information in the event of an emergency

B What should you do when you detect a
hazardous or emergency situation?

1. Protect yourself to avoid becoming a casualty.
2. Inform the EMERGENCY CONTROL CENTER:

From CMRB

EMERGENCIA
EMERGENCY

EMERGENCIA
EMERGENCY

2020

or proceed to Security staff at Ground Floor reception,
providing the following information:

* Your personal details (ID).
*Type and location of the hazardous situation.
* The presence of any casualties, when applicable.

If you cannot contact the EMERGENCY CONTROL
CENTER, press the alarm button nearest to the
emergency.

3. Inform those nearby as to the emergency situation.

4. Help any casualties until the arrival of the Emergency
Teams.
5. Follow the instructions of the Emergency Teams.

B When should you evacuate?

Upon hearing the evacuation signal and the following
message over the loud speakers / PA System:

ATENCIO, ATENCIO: Aquest és un missatge d’evacuacio.
Dirigiu-vos ordenadament cap a la sortida d’emergéncia més
propera per adregar-vos al punt de reunid.

ATENCION, ATENCION: Este es un mensaje de evacuacion.
Dirigios ordenadamente hacia la salida de emergencia mas
cercana para accedecer al punto de reunién.

ATTENTION PLEASE: This is an evacuation alarm. Please
walk orderly to the closest emergency exit and go to your
meeting point.

Or when instructed to do so by the members of the
Emergency Team.

B How should you evacuate?

Leave everything you are doing and proceed to the
MEETING POINT via the evacuation routes:

¢ | eave the equipment you are using in a safe position.
e Keep calm: do not shout, do not run.

¢ Do not use the lifts nor goods lifts.

¢ Do not waste time collecting your personal belongings.
* Do not go back to or attempt to re-enter the building.

e Except in cases where it is impossible to exit the
building, evacuation shall always take place in a
downward direction, never in an upward direction.

e Do not open any door if you suspect that there may
be a fire behind it. Before opening the door, check
that it is not hot and that no smoke is emerging from
beneath it. If you are forced to pass through an area
with smoke, breathe through a damp handkerchief and
crawl forwards on your hands and knees.

e If your clothing catches fire, do not run; ask for help
and if possible use a fireproof blanket. Get down on the
floor and roll around. Whenever possible, those coming
to the aid of the affected person shall cover them
with a fireproof blanket and lead them to the nearest
emergency shower unit to relieve the burn. Never use
a fire extinguisher on a person.

e To help evacuate those with limited mobility, the
disabled or the injured and evacuate them last in order
not to affect the rhythm of evacuation and leading them
to the MEETING POINT. If this is not possible they shall
remain, accompanied by someone preferably, in a safe
place next to an emergency exit and visible from the
outside where they will wait to be rescued by the fire
service (Bombers).

e Accompany any visitors or subcontracted staff you
are responsible for to the MEETING POINT.

e At all times, follow the instructions of the members of
the Emergency Teams.

e Upon reaching the MEETING POINT gather together
with your lab or department colleagues and do a head
count. If you notice that a colleague is missing, inform
the Emergency Officer for your area.
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e Keep quiet and pay attention at the time of the head
count.

e Remain at the MEETING POINT until evacuation is
declared over.

B What should you do if the order is given
over the loud PA system to remain inside the
centre?

* Do not leave the building, follow the instructions given
via loud speaker.

e If possible, switch off the heating/ventilation system in
your area.

e Close all doors and windows.

e You will be able to follow instructions regarding how
the emergency situation is developing via the regular
messages issued over the loud PA system.

B what should you do if you find yourself
trapped?

Keep calm and proceed to a safe zone.

e Close all doors and switch off the heating/ventilation
system in your area if possible.

e Communicate your situation by calling the
EMERGENCY CONTROL CENTER or by signalling to
the outside.

* Wait to be rescued.

| | Building evacuation routes

| | Meeting point

Adjunt Cap
d'Emergéncia

d'Emergéncies
Geréncia

Ground floor
Seminars

Fundacié IMIM

Usuaris
AUDITORI

WHITE stairway
From 9th floor to ground
floor (reception)

CPRBB & Passeig Maritim de la Barceloneta
Soef\'l?fez (Barceloneta Promenade). At the level of the CSIC gate,

next to the pedestrian crossing. This MEETING POINT

ACELLERA | is for the staff and services of the CPRBB.

CEXS- UPF | In front of the access to the Lounge Club CDLC
restaurant.

Seminars In front to Agua restaurant’s access

CMRB At the start of the beach access ramp.

CRG Ramp protection fence (ice-cream sales area and
Bicing parking area)

CREAL In front of the Barceloneta Information Desk sign

IMIM Opposite the access point to Hospital del Mar A&E.

Auditorium | In front of El Vent restaurant’s access

YELLOW stairway RED stairway

From 7th floor to ground ° From 5th floor to ground

floor (inner square) z-\ floor (c/ Trelawny)

[

GREEN stairway R.-

From 7th floor to ground
floor (inner square)

BLUE stairway
N, From 5th floor to ground
floor (plaga Darwin)




