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2012 NOBEL PRIZE IN .
PHYSIOLOGY OR MEDICINE C
hinya Yamanaka & Sir John B. Gurdon .'

Press Release
2012-10-08
has today decided to award

The Nobel Prize in Physiology or Medicine 2012

jointly to

John B. Gurdon and Shinya Yamanaka

for the discovery that mature cells can be reprogrammed
to become pluripotent

Summary

The Nobel Prize recognizes two scientists who discovered that mature, specialised
cells can be reprogrammed to become immature cells capable of developing into all
tissues of the body. Their findings have revolutionised our understanding of how cells
and organisms develop.


http://www.nobelprize.org/redirect/links_out/prizeawarder.php?from=/nobel_prizes/medicine/laureates/2012/press.html&object=ki&to=http://nobelprizemedicine.org

CTpykTypa oaHoTsXeBon PHK

1. lNonumepHasa uenb PHK
(pnbo3a BMecTo Ae30KCMpnodo3sbl)
[[eTepOoLNKNNYECKNE OCHOBAHUS
(U BmecTto T)

2. Btopnynasg ctpykTypa ogHoTskeBon PHK -
LLUNUNbKa

3. TpeTtn4dHaga ctpyktypa PHK
PHK kak doepMeHT - pnbo3um



AUGC PHK # ATGC [HK

A.H. benosepckunu

‘ S A+G=C+T

Q. Hapragp

Bproccens, 1955 | R



Ctpyktypa PHK:

BTOpUYHasa (Wnunbka) u
TpeTn4yHasi (pacnonoXeHne B NPOCTPAHCTBE)




Ctpyktypa TPHK:
BTOPUYHaA U TPpeTUYHaA

tRNA (“cloverleaf” model) tRNA (folded model)




M/[]: obpa3oBaHme CTPYKTyphl
TPHK

Mar 07 2003 wt tRNA (Run 394.10.38) Frame 0000
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B. Nakatani, E. Sorin, & V. Pande http://folding.stanford.edu



Ctpyktypa TPHK:
BTOPUYHaA U TPpeTUYHaA

tRNA (“cloverleaf” model) tRNA (folded model)




TpetndHaga ctpyktypa TPHK
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TPHK 0enok TPHK 0enok

MUMUKPUSA TPETUYHOWN CTPYKTYPHI



benkoBbI PEPMEHT: SH3UM

CNOXKHasi NPOCTPaHCTBEHHAsA CTPYKTypa
cneundunyeckn ceasbiBaeT cybeTpaTt




PHKoBbIN pepPMEHT: pnbo3nm

CNOXXHad NMpoCTpaHCTBEHHAas! CTPYKTypa
crneumdunyeckn cea3biBaeT cyobcTpaTt
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PHK - dpepMeHT: pnbo3snm

CKopoCTK npeBpaLleHns:
cnoHTaHHo - 1 monekyna/rog
pnbosmm - 100 monekyn/ropn
SH3UM - 1000 monekyn/rofa

22 viroHa 2004 ropa

Xumuueckun pakynster MIy
bonbwasa xmMmuuyeckaa ayamropmna

CneuunanbHbie NIeKunn:
Prof. Thomas Cech

[1pe3naeHT MeanumHckoro HCTuTyTa
[oBapaa XbHo3a
Jlaypeat Hobenesckon NpemMun no xmmMmm Thomas Cech




OYHKUNN HYKITENMHOBbBIX KUCJIOT
OHK

1. AKTMBHOE XpaHeHue reHeTn4yeckon MHdpopmMaunn.

OpraHunsauns BMecTe ¢ 6enkamm cTpyKTypbl XPOMOCOM 3YKapuoT.

2. [lepenayva reHeTn4eckon MHoOpMaLUW.

Matpuua B cuHTese OHK (pennukaums) n PHK (TpaHckpunums)

PHK

. [lepepava reHeTnyeckon MHPoOpMaL MM - TpaHCKpUnung
.. CMHTEe3 nonunenTuaHbiX uenen bernka:

MaTtpuua B cnHTe3e benka - MPHK
AKTMBaUUA U TpaHCNOpPT aMuUHoKMUcIoT - TPHK

OpraHunsauusi BMecTe ¢ bernikamu CTpykTypbl pubocom - pPHK

3. Katanus - pubo3umbl



Linkn I1
[ eHeTn4eckad MHPoOpPMaLInA

5. CTpyKTYpa HYKNENHOBbIX KUCIOT
6. BUOCNHTE3 HYKNMENHOBBLIX KACSIOT
/. buocunHTtes bernka

KoHTponbHag - 2

Pa3bop KOHTPOrbHOWU - 2



Nekuna 7
buocuHTes benka - TpaHCcnAuus

.. OCHOBHasa «aorma». TpaHcnauus
. [ eHeTn4yeckum koa

;. AKTUBaUMs aMUHOKUCIIOT

+. Lnkn pabotbl pndbocombl

5. AHTUOMOTUKN. TeTpaunKnuH



XUMUNYECKNI
CUHTE3
oenka

(cp. GBuocnHTE3)
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R. Bruce Merrifield

1962,
HoGenesckas npemusi no xumumn 1984 r
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«[JOIMA»: [IHK -> PHK -> 6enok
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TPAHCIA L|,|/|F| = NnepeBoj reHeTN4YeCcKon MHopmMaLmnm

C «s3blka» nocnegoBaTenbHocTu Hykneotngos (MPHK)
Ha «A3blKk» NOCNeAoBaTENbHOCTU aMUHOKMCHOT (6enok)

B TpaHcnayum y4acTBYyIOT:

- amuHoauun-TPHK-cuHTeTasa
APCa3a

- TpaHcnopTHaa PHK TPHK

- MmaTpuyHaga PHK MPHK

- pubocoma

(pnbocomHasa PHK pPHK)



TpyaHOCTM nepeBoaa

SCARLETT JOHANSSON

L'ost:In%Translation

The new film written and directed by Schia Coppola




[ eHeTn4yecknm Koa

. TpunneTHbin (KOOoH)

2. HenepekpbliBatoLLnncs,
6e3 nponycKos

3. BblpoXaeHHbIN

(nceBgoaynneTHbIN)

4. YHnBepcarbHbIiA

OTKpbITaa pamMka CYUTbIBaHUA

beckneTo4yHaa cucrtema
Pacwudposka koga M. HupeHbepr, i _
I'OXA: 21 aBryCTa 1961 r Marshall Nirenbe;g




TpunneTHbIN Koa: KoAoH - AK

jnepsas
6ykea

BTOpaS 5}"HB.(:'1

U
Uuuy ucu Uay uGu
Phe Tye Cys
Uuc ucc UAC UGC
Ser
u
UuG UucG UAG Stop UGG Trp
cuu CCu CAU cGU
His
cuc CCC CAC CGC
Leu Pro Arg
CUA CCA CAA CGA
Gln
CuG CCG CAG CGGE
AUU ACL AAL AGLU
Asn Ser
ALUC lle ACC AAC AGC
Thr
AUA ACA AAA iys AGA Arg
AUG Met / Start ACG AAG AGGE
Guu GCU GAU GGU
Asp
GUC GCC GAC GGC
val Ala Gly
GUA GCA GA A GGA
Qlu
GUG GCG GAG GGG




2 OYHKUMOHAambHbIX Yy4acTKa B CTPYKType
TPHK:
BTOPUYHOU N TPETUYHONU

AMMUHORMCNAOTA AMMHUHORMCNOTA
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2 OYHKUMOHArbHbIX y4acTKka B
TpeTudHou cTpykType TPHK

aHTUKOOOH




NEKOONPYET
HE pubocomal,
a aMmmHoaLuI-
TPHK-cuHTEeTasa
(APCasa)

Ak + ATP =
Ak-AMP + PPi

Ak-AMP + TPHK =
Ak-TPHK + AMP

(@)



PUBOCOMA - HaHopoboT ansa bnocuHTesa bernka
2 CYBYACTUUDBI - 2 PYHKUNN

BOJIbLUAA - peakuns obpasosaHuns nentugHom cBsA3m
C yyactmem 3'-koHuoB aByx TPHK

1 Gonswasn cybuactuua

MAJIAA - kogoH - aHTukogoHoBbIe B3anmogerctemst MPHK 1 TPHK
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QroHrayms TpaHcnaymm
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Nna TepmuHmpyowero kogoHa MPHK HET TPHK

TEPMAHMPY KO WA Genok \
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TepMmuHauma TpaHcnaUun



TpaHcnayus



Linkn paboTtbl pubocomsbl

TPGHCHDHGLIMH
A->P

TRAHEMEATHAALL HA

YyacTku P - nentnaun -
CBSI3blBaHUS A - amnHoauun - (BxogHown)
TPHK E - BbIXxogHOWU




Munmunkpums
NPOCTPAaHCTBEHHOW

CTPYKTYpbI

doakTop
9NOHraymm

+

TPHK

TpaHcnoKauum



Pasmepbl pepMeHT - cybcTpar:
00 -

(A)

LR

mRNA-
binding site
(D)

(C)

pnbocoma - TPHK: 3xE6 - 3xE4, XnumoTpuncuH - 2Ak: 2xE4 - 2xE2



PCA: yeTBepTU4HaA CTPYKTypa
Manou cyb4acTtumubl pndocom

Masayasu Nomura

PHK - 6enkoBbIn cyrnpamMonekynspHbln KOMMIEKC
3D-na3n, koTopbl cnocobeH cobmnpaTbcsa cam



PCA: pnoocoma n TPHK

Noller

Mapart n
['tonbHapa
KOcynoBbl

http://rna.ucsc.edu/rnacenter/ribosome_movies.html



The Nobel Prize in Chemistry 2009 was awarded jointly to
Venkatraman Ramakrishnan, Thomas A. Steitz and Ada E.
Yonath

"for studies of the structure and function of the ribosome".
The Max Planck

Institute for Molecular
Genetics was founded Y 6 6
in 1964 with the HCTUTYT 6enka 6bIn

appointment of Heinz- ocHoBaH 1967 .
Guinther Wittmann akagemukom CnpuHbim A.C.




Polypeptides.«

The work itself was created to be part of a living
landscape inspired by the Zen gardens of Kyoto. Each
part of the landscape represents a different part of the
cell. Thus, when the viewer experiences “Waltz of the
Polypeptides,” they are fully immersed into a fantastical
environment based on a tiny part of the human body.

It shows ribosomes, the part
of cells that make proteins,
assembling a substance,
called , which sends
signals to the immune
system. This is a photo of
the completed molecule.


http://www.ncbi.nlm.nih.gov/pubmed/10398604

Elongation Cycle
of Protein Biosynthesis

Rajendra Agrawal
- Amy Heagle Whiting
| Joachim Frank

Howard Hugles Medical nstingte, Wadsworth Center, Albamny, NY
supported by NIH pranis R3T GM29160 gand RO GM 354400




ObpasoBaHue nenTuaHoOm CBA3N

A theoretical model
of the
Peptidyl Transferase Reaction

T. Martin Schmeing
Laboratory of T.A. Steitz
Yale University




IameHeHne KoHdhopmMaLunm
Manowu cyb4acTuLbl pudbocom

KoOoH - aHTUKOOOHOBbIE B3aUMOOEUCTBUSA
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