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OBPA30BAHHUE
2010
Kanguzaat 6uosioruiyeckux Hayk no cnenyaabHocTy 03.01.03 MosiekyisspHasi 6M0J10THS.
Huccepranusas Ha TeMy «HMccienoBaHue QyHKIMOHAJbHOM pOJM cleuuPUUecKUX U
Hecnenupuyeckux B3auMmogeictBuil PHK-nonumepassl Escherichia coli ¢ /IHK Ha pa3sHbIx
CTaAusax TpaHcKpunuuu» (pyk. A.6.H. A.B. KynbbaunHckuii u akagemuk PAH B.A. I'Bo3zeB)
3amuineHa 24 nexkabps 2010 roaa Ha 3acegaHuM guccepTanuoHHoro coBeta /[.500.001.76 no
3alMTe AOKTOPCKUX U KAaHAUJATCKUX AUCCEpTalUyd Nph MOCKOBCKOM TOCyZapCTBEHHOM
yHuBepcuTeTe UMeHU M.B. JlomoHocCoBa.

2007 - 2010

AcnupaHT Kadeapbl MoJIEKYASIPHOU 6uosiorur buosoruyeckoro paxkybrera MOCKOBCKOrO
rocyiapCTBeHHOro yHuBepcuTeTa uMeHu M.B. JlomoHocoBa. Hay4yHyto pa6oTy BbINOJIHSAJI B
JlabopaTopud  MOJIEKYJSIDHOW  TeHeTUKU  MUKpoopraHusmoB B  DegepasibHOM
rocy/lapCTBEHHOM OH/XKETHOM YyupeXJleHUW HayKu HHCTUTYT MOJIeKyJISpHOW TeHEeTUKH
Poccuiickoil akajeMuMd HayK II0JI PYKOBOJCTBOM 3aB. Jiabopatopued n.6.H. A.B.
Ky/p6auMHCKOTO M MpU HAyYHOM KOHCYJIbTHUPOBAaHUHK 3aB. OTAEJOM MOJIEKYJISIPHOU
reHeTHKH KJeTKH akajgeMuka PAH B.A. I'Bo3/ieBa.

2007

BeinyckHuk (cnenuanuct) buosornueckoro ¢akysbTeTra MOCKOBCKOTO TOCYJapCTBEHHOTO
yHUBepcuTeTa UMeHU M.B. JlIoMoHOCOBa 1O clieliMaJIbHOCTU «BMOXUMUK», clielraiu3anus
«MouJtekyasipHast GUOJIOTUSI», UIJIOM C OTJIUYHEM.

3alyUTU JUIJIOMHYI0 paboTy Ha TeMy «McciemoBaHue BJIMAHUSA MyTallMd B aKTUBHOM
neHTpe PHK-mosnMepa3bl Ha cyOGCTpaTHY0O crnelddUUHOCTbL depMeHTa» (pyk. A.06.H. A.B.
Kysnb6auuHCKuUi).
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2002 - 2007

CtyneHT Buosiornueckoro ¢akysbTeTa MOCKOBCKOTO TOCYy[apCTBEHHOTO YHUBEPCUTETA
uMeHU M.B. JlomoHOCOBa.

BbInosiHU/ KypcoByl0 paboTy Ha TeMy «BbljesieHHe M XapaKTepUCTHKA MNCUXPOTPOdHOU
KoJlJ1areHasbl U3 Serracea proteomaculans» (pyk. a.x.H. I H. PyneHckas).

2002
BeinyckHrk KOT'AOY «Jlunelt ectecTBeHHBIX Hayk» I. KupoBa. CepebpsiHas MesaJib.

1998 - 2002
Yuenuk KOT'AOY «Jlunen ectecTBeHHBbIX Hayk» I. KupoBa

Y4yacTtue B osiuMnuvaaax:

2002 - cepebpsiHas Mefanb 13-oi MexxayHapoaHOM 6Uo0rudeckor onuMmnuazbl (IBO-2002,
Pura u lOpmaua, JlaTBus)

2002 - nob6eputenb (mumaoMm 1 crteneHu) B 11 kuacce 3akiawouuTesnbHoro (V) 3rtana
Bcepoccuiickoi 0iMMIKUaAbI IKOJbHUKOB M0 6M010TUH (Yes1s16MHCK)

2001 - mob6eautenp (gumiaoMm 1 creneHu) B 10 kusacce 3akiawouuTesbHoro (V) asrtama
Bcepoccuiickoit o1MMNKa/bl IKOJBbHUKOB 110 61M0/10TUH (ACTpaxaHb)

2000 - npusep (aunsom 3 creneHu) B 9 kacce 3akaryuTesbHoro (V) atana Becepoccuiickoi
OJIMMIIMA/Ibl LIKOJILHUKOB 10 61oJioruu (Coun)

2000 - no6egutenb (aumiaom 1 creneHu) B 9 kuacce 6-oi COpOCOBCKOW OJIMMIIMUAbI
IIKOJIbHUKOB 10 GUOJIOTHUU

1992 - 1998
Yyenuk COILI N2 36 r. KupoBa

HAYYHAA AEATE/IbHOCTD

€01.04.2014 - no HacTodulee BpeMd

CTtapumiuil Hay4YHbIA COTPYAHUK JlabopaTopuUu MOJIEKYJISIPHON T€eHETUKU MUKPOOPTaHHU3MOB
B ®PeaepasbHOM TOCYyAApCTBEHHOM  OHO/PKETHOM  yupexJeHuu  «HaluoHasbHbIN
uccie0BaTeNbCKUM LeHTp «KypyaTOBCKMKM MHCTUTYT» (3aB. JlabopaTtopued nA.6.H. A.B.
Kysib6auynHCKUH).

2005-2006

CTyZeHT-KypcoBUK B JlabopaTopuu xMMUM 6esika kadpepbl XMMUU NPUPOAHBIX COeJUHEHUN
Xumuueckoro ¢akysbTeTa MOCKOBCKOrO TrOCy/apCTBEHHOro YHUBepcuTeTa UMeHU M.B.
JlomoHocoBa (3aB. 1abopaTtopueit A.x.H. [.H. Pygenckas).

NEJATOTMYECKAA JEATEJIBHOCTD

2012 - no HacTodllee BpeMd

Houent OIAOY BO «MocCKOBCKHN (U3UKO-TEXHUYECKUH HWHCTUTYT (HALMOHAJIbHbIN
MCC/1e/l0BaTe/IbCKUM YHUBEPCHUTET)»

[IpenosaBaeMble KypcChl:

1) «MosnekyasipHast 6uosorus» (c 2021roaa, 150 ay. yacos)

JlekyMu U ceMUHaphbl, TO0BOM KypcC AJi CTy[eHTOB 3 Kypca 6akasaBpuaTta Pu3Tex-1KO0/IbI
O6uoJIoTUYecKor U MeJUIIMHCKON ¢usuku MOTHU

2) «MonekynsipHas 6uosiorusi» (¢ 2012 rojga, 72 ayj. yaca)

JleKiM1 ¥ ceMUHaphbl, CEMeCTPOBbIN KypC AJ1 CTYAeHTOB 1 Kypca Maructpartypsl MHCcTUTYTa
HaHO-, 610-, MHPOPMALMOHHbBIX, KOTHUTHUBHBIX U COLLMOTYMAaHUTAPHBIX HAyK U TEXHOJIOTUH
(MHBUKCT) M®THU



2002 - no HacTodlilee BpeMd

[IpenogaBaTtenb (c 2013 roja - pykoBOAUTEJNb OT/e/eHHs1) BUOJIOrMYecKOro OTAe/eHUs
JleTHelt MHOTONpegMeTHOM 1KOJbl KupoBckou o6sactu ([0J1 Bumkuiab). Kypchbl eKiui:
MounekynsapHas 6uosiorus, OcCHOBbI 6MOXUMUHY, [I[paKTUKYM 10 GHOXUMUM.

Mudopmanus o llkose: http://bioturnir.ru/sms

2007 - no HacTodlilee BpeMd

[Ipeacenatens XKwopu u Metoguueckoit komuccuu (¢ 2011 roza) Beepoccuiickoro TypHupa
1oHbIX 6uosioroB (TIOB). YneH opraHrM3alMOHHBIX KOMUTETOB peruoHaibHbIX 3TanoB THOB B
Mockse, CankTt-IleTepb6ypre, HoBocubupcke, Kupose, Kazanu, Ekatepun6ypre, PocTroBe-Ha-
Jony, O6HuHcke, [lense, fAkytcke, Omcke, Boarorpane, Boponexe, Tromenu, Yenss6uHCKe,
Yde, Huxxnem HoBropoge.

Wudopmanus o TypHupe: http://bioturnir.ru/tub

2012 - no HacTodA1Iee BpeMd

Hay4Hblil pyKOBOAUTE/b U NpenojaBaTes/b MeXperuoHaJlbHbIX YU4eOHO-TPEHUPOBOYHBIX
c6opoB «CoBpeMeHHass OGHOJIOTHSI» MO MNOATOTOBKE K 3aKJIOYHUTEJbHOMY 3Tally
Bcepoccuiickoit o1MMIKa/bl IKOJBHUKOB 110 6uosorun (Kupos).

Nudopmanus 06 YTC: http://bioturnir.ru/uts

2012 -2014
YseHn MeToauyecKoW KoMHccUM Bcecnbupckoil (OTKpbITOM) OJIMMIIMAJbl IIKOJbHUKOB MO
OMOJIOTUH.

2020 — no HacTodAee BpeMd

YneH MeToaudeckod kKomuccuu OsuMnuazabl «PusTex» Mo O6HOJOTHH, MeXKIyHapOIHOU
onuMmnuajibl «Phystech.International» nmo 6uosioruu, CrosuuyHod osumnuaasl MOTHU mo
6uosioruy, MexayHapogHoi osuMnuazabl Open Doors: Russian Scholarship Project mo
npodusito «brosorus u 6GUOTEXHOTOTHUSA»

PyKkoBO/ZICTBO KypCOBBIMU U JUILJIOMHBIMH paboTaMHu CTyAeHTOB Kadeapbl MoJsieKynasipHOU
6uosioruv buosnorudeckoro gpaxkyapbrera MI'Y nmenu M.B. JlomoHocCOBa:

2017 rop - Oruenko AHactacus (6akasiaBpcKasi AUIJIOMHasi paboTa)

2015 roa - EropuminHa AnekcaHzipa (6akaJjiaBpcKasi AMIJIOMHast paboTa)

2013 rop - lletymkoB MBaH (guniomMmHas paboTa)

2012 roa - UrnaTtoB ApTeM (AunJioMHasi paboTa)

2012 rop - Ky3un UBaH (gunsioMHas paboTa)

2010 - 2011 ropa - EctonuHa /lapbs (qUn/I0MHas ¥ KypcoBasi paboThi)

MEPEYEHDb IIYBJIUKAIIMHM B PELHEH3UPYEMBIX KYPHAJIAX
Miropolskaya N., Kozlov M., Petushkov I, Prostova M., Pupov D., Esyunina D., Kochetkov S,
Kulbachinskiy A. 2022. Effects of natural polymorphisms in SARS-CoV-2 RNA-dependent RNA
polymerase on its activity and sensitivity to inhibitors in vitro. Biochimie. Oct 14;206:81-88.
Online ahead of print. https://doi.org/10.1016/j.biochi.2022.10.007

Oguienko A., Petushkov 1., Pupov D., Esyunina D., Kulbachinskiy A. 2021. Universal functions
of the o finger in alternative o factors during transcription initiation by bacterial RNA
polymerase. RNA biology. Feb 25;1-10. Online ahead of print. IF 2019: 5,350. Quartiles: Q1.
Citations 2021: 0 https://doi.org/10.1080/15476286.2021.1889254

Shin Y., Qayyum M.Z., Pupov D., Esyunina D., Kulbachinskiy A., Murakami K.S. 2021. Structural

basis of ribosomal RNA transcription regulation. Nature communications. Jan 22;12(1):528. IF
2020: 14,919. Quartiles: Q1. Citations 2021: 6. https://doi.org/10.1038/s41467-020-20776-y

Pletnev P., Pupov D., Pshanichnaya L., Esyunina D., Petushkov I, Nesterchuk M., Osterman I.,
Rubtsova M., Mardanov A., Ravin N, Sergiev P., Kulbachinskiy A., Dontsova 0. 2020. Rewiring
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of growth-dependent transcription regulation by a point mutation in region 1.1 of the
housekeeping o factor. Nucleic acids research. Nov 4;48(19):10802-10819. IF 2020: 16,971.
Quartiles: Q1. Citations 2021: 1. https://doi.org/10.1093 /nar/gkaa798

Shikalov AB, Esyunina DM, Pupov DV, Kulbachinskiy AV, Petushkov IV. 2019. The 024
Subunit of Escherichia coli RNA Polymerase Can Induce Transcriptional Pausing in vitro.
Biochemistry (Moscow). 84(4):426-434. IF 2020: 2,487. Quartiles: Q2. Citations 2021: 1.
https://doi.org/10.1134/s0006297919040102

Pupov D., Ignatov A., Agapov A., Kulbachinskiy A. 2019. Distinct effects of DNA lesions on RNA
synthesis by Escherichia coli RNA polymerase. Biochemical and biophysical research
communications. 510:122-127. 1F 2020: 3,575. Quartiles: Q2. Citations 2021: 6.
https://doi.org/10.1016/j.bbrc.2019.01.062

Esyunina D., Pupov D., Kulbachinskiy A. 2019. Dual role of the o factor in primer RNA
synthesis by bacterial RNA polymerase. FEBS letters. 593:361-368. IF 2020: 4,124. Quartiles:
Q1. Citations 2021: 0. https://doi.org/10.1002/1873-3468.13312

Pupov D., Petushkov I, Esyunina D., Murakami K.S., Kulbachinskiy A. 2018. Region 3.2 of the o
factor controls the stability of rRNA promoter complexes and potentiates their repression by
DksA. Nucleic acids research. 46:11477-11487. IF 2020: 16,971. Quartiles: Q1. Citations 2021:
11. https://doi.org/10.1093 /nar/gky919

Petushkov 1., Esyunina D., Mekler V., Severinov K., Pupov D., Kulbachinskiy A. 2017. Interplay
between o region 3.2 and secondary channel factors during promoter escape by bacterial RNA
polymerase. Biochemical journal. 474: 4053-4064. IF 2019: 4,097. Quartiles: Q1. Citations
2021:12. https://doi.org/10.1042 /bcj20170436

Agapov A., Esyunina D. Pupov D., Kulbachinskiy A. 2016. Regulation of transcription
initiation by Gfh factors from Deinococcus radiodurans. Biochemical journal. 473(23):4493-
4505. IF 2019: 4,097. Quartiles: Q1. Citations 2021: 6. https://doi.org/10.1042/bcj20160659

Esyunina D., Turtola M., Pupov D., Bass 1., KlimaSauskas S., Belogurov G., Kulbachinskiy A.
2016. Lineage-specific variations in the trigger loop modulate RNA proofreading by bacterial
RNA polymerases. Nucleic acids research. 44:1298-1308. IF 2020: 16,971. Quartiles: Q1.
Citations 2021: 21. https://doi.org/10.1093 /nar/gkv1521

Petushkov I, Pupov D., Bass I, Kulbachinsky A. 2015. Mutations in the CRE pocket of bacterial
RNA polymerase affect multiple steps of transcription. Nucleic acids research. 43:5798-5809.
IF 2020: 16,971. Quartiles: Q1. Citations 2021: 17. https://doi.org/10.1093 /nar/gkv504

Pupov D., Kulbachinskiy A. 2015. Single-stranded DNA aptamers for functional probing of
bacterial RNA polymerase. Methods in Molecular Biology. 1276:165-83. IF 2020: 1,17.
Quartiles: Q3. Citations 2021: 1. https://doi.org/10.1007/978-1-4939-2392-2 9

Basu R.S., Warner B.S., Molodtsov V., Pupov D., Esyunina D. Fernandez-Tornero C.
Kulbachinskiy A., Murakami K.S. 2014. Structural basis of transcription initiation by bacterial
RNA polymerase holoenzyme. Journal of biological chemistry. 289, 24549-24559. IF 2020:
5,157. Quartiles: Q1. Citations 2021: 119. https://doi.org/10.1074/jbc.m114.584037

Pupov D., Kuzin LA, Bass I, Kulbachinskiy A. 2014. Distinct functions of the RNA polymerase
o subunit region 3.2 in RNA priming and promoter escape. Nucleic acids research. 42:4494-
4504. IF 2020: 16,971. Quartiles: Q1. Citations 2021: 55.
https://doi.org/10.1093 /nar/gkt1384

Pupov D., Esyunina D., Feklistov A. and Kulbachinskiy A. 2013. Single-strand promoter traps

for bacterial RNA polymerase. Biochemical journal. 452(2): 241-248. IF 2019: 4,097. Quartiles:
Q1. Citations 2021: 5. https://doi.org/10.1042/bj20130069

Miropolskaya N., Ignatov A., Bass [., Zhilina E., Pupov D., Kulbachinskiy A. 2012. Distinct
functions of regions 1.1 and 1.2 of RNA polymerase o subunits from Escherichia coli and
Thermus aquaticus in transcription initiation. Journal of biological chemistry. 287: 23779-
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23789. IF 2020: 5,157. Quartiles: Q1. Citations 2021: 10.
https://doi.org/10.1074/jbc.m112.363242

Pupov D., Miropolskaya N., Sevostyanova A., Bass I., Artsimovitch 1., Kulbachinskiy A. 2010.
Multiple roles of the RNA polymerase B’-SW2 region in transcription initiation, promoter
escape, and RNA elongation. Nucleic acids research. 38: 5784-5796. IF 2020: 16,971. Quartiles:
Q1. Citations 2021: 31. https://doi.org/10.1093 /nar/gkq355

Pupov D.V., Kulbachinskiy A.V. 2010. Structural dynamics of the active center of multisubunit
RNA polymerases during RNA synthesis and proofreading. Review. Molekulyarnaya Biologiya.
44. 573-590. IF 2020: 0,492. Quartiles: Q4. Citations 2021: 3.
https://www.elibrary.ru/item.asp?id=15331031

Pupov D.V., Barinova N.A, Kulbachinskiy A.V. 2008. Analysis of RNA Cleavage by RNA
Polymerases from Escherichia coli and Deinococcus radiodurans. Biochemistry (Moscow),
73:725-729. IF 2020: 2,487. Quartiles: Q2. Citations 2021: 9.
https://doi.org/10.1134/s000629790806014x

Mozhina N.V,, Burmistrova 0.A., Pupov D.V., Rudenskaya G.N., Dunaevsky Ya.E., Demiduk L.V,,
and Kostrov S.V. 2008. Isolation and properties of Serratia proteamaculans 94 Cysteine
Protease. Russian Journal of Bioorganic Chemistry. 34(3):303-9. IF 2020: 0,79. Quartiles: Q4.
Citations 2021: 8. https://doi.org/10.1134/s1068162008030035

Rudenskaya G.N., Pupov D.V. 2008. Cysteine proteinases of microorganisms and viruses.

Review. Biochemistry (Moscow). 73(1):1-13. IF 2020: 2,487. Quartiles: Q2. Citations 2021: 27.
https://doi.org/10.1134/s000629790801001x

MEPEYEHB NIYBJIUKALIUA B MATEPUAJIAX KOHOEPEHIIUM

1. Pupov D., Petushkov [, Esyunina D., Kulbachinskiy A. 2018. Regulation of the activity of
ribosomal RNA promoters by region 3.2 of the RNA polymerase sigma subunit and DksA.
FEBS Open Bio, 8 (Suppl. S1): page 130.

2. Oguienko A., Pupov D., Esyunina D., Petushkov 1., Kulbachinskiy A. 2018. Roles of sigma
finger and DksA in transcription initiation by Escherichia coli RNA polymerase containing
alternative sigma factors. FEBS Open Bio, 8 (Suppl. S1): page 129.

3. Esyunina D., Petushkov L., Pupov D., Kulbachinskiy A. 2017. “New insights into prevalence
and functions of sigma-dependent pausing in bacteria.” SFB960 Conference “The Biology
of RNA-protein Complexes”. 11-14 October, 2017, Regensburg, Germany, page 13

4. A.J. Oruenko, [.B. Ilynos, /I.M. Ectonuna, A.B. KynbbauuHnckuit «Bnusinue pakropa DksA
Ha wuWHULManuo TpaHckpunuuu PHK-nmonumepasoir Escherichia coli, copeprkaieit
aJibTepHAaTUBHble cUrMa-cyobeauHuLbl» VIII Poccuiickuit cumnosuym «benku wu
nentu/bl», 18-22 centsaops 2017 r., MockBa. Acta Naturae, cnenssinyck, cTp. 73.

5. Pupov D., Esyunina D., Kulbachinskiy A. «Functions of the bacterial RNA polymerase
sigma subunit region 3.2 in transcription initiation on ribosomal RNA promoters » 42
FEBS congress, September 10-14, 2017, Jerusalem, Israel. Published in FEBS Journal, 284
(Suppl. 1), page 210.

6. Petushkov I, Pupov D., Kulbachinskiy A. «Interplay between sigma region 3.2 and
secondary channel factors during promoter escape by bacterial RNA polymerase» 42
FEBS congress, September 10-14, 2017, Jerusalem, Israel. Published in FEBS Journal, 284
(Suppl. 1), page 206.

7. Esyunina D., Ignatov A., Pupov D., Miropolskaya N., Kulbachinskiy A. «Transcription of
damaged templates by Escherichia coli RNA polymerase and its mutant variants» 42 FEBS
congress, September 10-14, 2017, Jerusalem, Israel. Published in FEBS Journal, 284
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

(Suppl. 1), page 210.

A.B. Ilynmos, /.M. Ecioonuna, A.B. KynbbauuHckuil. «Posb paiioHa 3.2 curma-
cy6obeauHULbl GakTepruasbHOM PHK-mosuMepasbl B HMHUIMALUMK TPAHCKPUIILIMU Ha
npomoTopax reHoB pPHK», Acta Naturae. T. 2, 2016, C. 18. (Hayunbie Tpyabl V Cbe3na
¢usuosioroB CHI u V Cbe3na 6uoxumukoB Poccuuy, Jlarombic, 4-8 oktsa6ps 2016 roga)
Tes3ucel ycTHOTO AOKJIaa.

A.B. Ilynos, /I.M. EctonuHa, A.B. Kynb6aunHckuid. «HekaHoHHYeckre PYHKLUU CATMa-
cyobequHuIbl 6akTepruasbHOM PHK-mosimMepasbl B MHMLMAUMKA TpaHCKpUnuuu» VII
MexayHapo/Hasa IIKOJIa MOJIOABIX YYEHBIX [0 MOJIEKYJAPHOM reHeTHKe «['eHOMHKa U
6M0JI0TUSA KUBBIX CUCTeM», 3BeHUropoJ, 14 - 18 Hoa6pa 2016 roga. Te3ucsl yCTHOTO
JlOKJIa/a.

Esyunina D., Agapov A., Pupov D., Kulbachinskiy A. «Catalytic properties and regulation of
RNA polymerase from Deinococcus radiodurans», FASEB conference Mechanism and
Regulation of Prokaryotic Transcription, June 21-26, 2015, Saxton River, VT, USA

Pupov D., Esyunina D., Basu R.S., Murakami K.S., Kulbachinskiy A. «The mechanism of
RNA priming in the active centre of bacterial RNA polymerase», 76th Harden Conference
Total Transcription, September 1-5, 2014, Cambridge, UK, p. 33.

Pupov D., Kulbachinskiy A. «Roles of the sigma subunit of bacterial RNA polymerase in
RNA priming, abortive initiation and promoter escape», Molecular Machines: lessons from
integrating structure, biophysics and chemistry, 18-21 May, 2014, Heidelberg, Germany,
p.117.

Pupov D., Kuzin I, Bass I, Kulbachinskiy A. «Roles of sigma subunit region 3.2 in
transcription initiation and promoter escape by bacterial RNA polymerase», FASEB
conference Mechanism and Regulation of Prokaryotic Transcription, June 23-28, 2013,
Saxton River, VT, USA, poster B9.

Pupov D., Esyunina D., Kulbachinskiy A. «Highly specific transcription templates and
sensors for RNA polymerase activity based on single-stranded DNA aptamers», 38 FEBS
congress, Jule 6-11, 2013, Saint-Petersburg, Russia. Published in FEBS Journal, 280
(Suppl. 1), page 40.

Pupov D. «Allosteric inhibition of transcription initiation by rifampicin», EMBO/FEBS
Advanced Courses Host-Microbe Interactions, August 31 - September 6, 2013, Spetses,
Greece, page 72.

Pupov D., Kuzin 1., Kulbachinskiy A. «Multiple roles of the RNA polymerase sigma subunit
region 3.2 in transcription initiation», 73rd Harden Conference - Machines on genes II -
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