14.02 5 NNekumsa 1 YT TaKoe ¥MWM3Hb C TOYHM 2DEHMA XMMKMKE
17.02 | 3 Nekumn 2 Monekynel KNeTkr. Boga. BMonorvusckme MmeMopaHp

21.02 |3 Nekumna 3 CTDYKTYPa W dyHKUMA Benka

28.02 9 Nekuwa 4_1 A Nekuwa 4_2 | ObMed sewecTeoM. MNpecbpazosaHye 3HepriaK

02.03 S KoHTpONRHEA 1

06.03 |3 Nekumn 5 CTDYKETYP3 HYKNEWMHOBLIX KIMCNOT

14,03 |5 [ekig & EMOCUHTES HYKNSWHOBEX KUCNOT

20,03 9 Nekumna 8 PerynAUWA 3KCNpeCcCcMy redHoB. CHMCTEMA Nepenadd cMrHana
23.03 |3 Nekumn 9 Pax. NeHom, nnazmMuaesl, enpycel. BY

27.03 9 Nekuwma 10 BWoTexHOoNoOrMA

30.03 5 KoHTponsHaRs 2

03.04 Pazbop KOHTPONBHBIX

M3 & MepenWcsIBa2HKME KOHTRONEHbIX



TTepsbIv 31an

3KCMNPeccumn reHeTUYeckou UHPOpPMaLmK:
TPAHCKpUNLUUS

- KONMUPOBAHWE OTAENbHBIX MEHOB

MHBOPMALINS (I0)

,HHK - PHK - MPHK (Koaupyrowme PHK)

!

!

HKPHK benox

(Hexkoaupyrowme PHK)
SYHKLMA (3D)



TPA HCHQLI.MQ = NepeBof reHeTU4eCKou HMopMaLmm

C «A3bIKA» NOCNeAoBaTeNnlbHOCTU Hykneotuaos (MPHK)
Ha «A3bIK» NOCNenoBaTeNnbHOCTU aMUHOKUCNOT (6enok)

B TpaHCcnauum yyacTeyHoT:

- amuHoaumn-tPHK-cuntetrasa  APCa3sa
- TpaHcnopTtHaa PHK  TPHK
- maTpuuHaa PHK  mPHK

- pubocoma
(pnbocomHaa PHK  pPHK)



CTpykTypa ogHoTaxesou PHK

1. TlonumepHas uenb  PHK
(pyb03a BMecTO Ae30KcUpubo3br)
["eTepouuKnuyeckme ocHoesaHUs

AUGAUUGGCAUCAAU....

2. BropuuHas cTpykTypa oaHoTaxesou PHK -
LWNUNbKa

3. TpeTuyHasa cTpykTypa PHK
PHK kak qpepMeHT - pubosmm




Ctpyktypa TPHK:
BTOPUYHAS U TPETUYHAA

tRNA (“cloverleaf” model) tRNA (folded model)
Amino aci d
attachment site
3 site




TpetuyHasa cTpykTypa TPHK




T 6enokK TPHK 6enok

MuUumUKpus TpeTUUYHOU CTPYKTYpbI



benkosbIin epmeHT: 3H3IUM

CNOXHAs NPOCTPAHCTBEHHAS CTPYKTYpa
cneumnguyeckn ceaseisaet cybetpar

1877 B. KioHe TepMuH anga bpoxeHus (rped. En zymon — B gpoxokax, )

17.03.2020



PHKoBbIV pepmeHT: prbosmm

CINOXHAa NPOCTPAHCTBEHHAA CTPYKTypa
cneungUuyeckn cessbIiBaeT cybertpar

Augmented
Stem 11
Helix

Stem |

Stem 111

Catalytic
G A Pocket
u A

N = extended hhRz 3 Loop 2 Loop 1
(Y-shape) N - N : substrate Loop 3 /_\
N=A C GorU N =N strand m "m £ 7'
conservation e N-N N-N
’ {N 9\;%' r N=N 3 5 Helix I E E Helix# N-n  N_w HelixI
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stem Il \ _ o N=N N R~ g
cleavage N=N Losp 3 4 Loop 1 A j
C = G e N A N,
site - N NNN N NNN ) c
Il AA = / i N NNN N NNN N—N
stem GA c N=N C ' Q y Helixil  § _ N
UGCGAC NNNNN A Helix I Ly Helix | =
GuCGCUGA CNNNNNUA U

Loop 3

ribozyme strand G“AG stem |



MpebnoTnyeckasa aBonoLMUS:

«Mwnp PHK»

CHavana obina PHK...

Dinosaur
extinction

Major

11 extinction

Cambrian
radiation

I
|
|
|
I
|
||

\ ‘ Abundant
life

Oldest
rocks

End of
bombardment

BILLION

YEARS

Copyright John F, Alking and Raymond F. Gesteland 1598

17.03.2020
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Axis scale: millions of years.

also see {{Human timeline} } and { {Nature

timeline} }



AOCTINAMA
B KOCMONOrHYBCKOR

MoaeN® «nMupa T
MHOFHY MPOE» K Guocchepa

AOCTIRIME \
8 OfHOM A 3 0Prasiams)
Habmogaemom &

peruoHe
BCONeHHo#

-

Pue. 12-6. Jobuonornueckas ¥ OMONOrUYECKas CTAlHM NPOHCXOXKISHHS KU3HH:

[epexo] 0T aHTPOMHOM NMPUUHHHOCTH K OUOIOTHHECKOH IBOMIOUMH PuGosum (1)

PHOOIHM C AMUHOKMCOTHBIMK KODaKkTOpamu (1)

MenTeAxan ceR3s cTalMnuaupyer xodakrops!
puboanma (2)

«&’ VIcXonHas hepMBHTHAR (DYHKUMA 1 iyHKLMA
CHHT232 NENTWAR PA3ENSIOTCS; NENTHANIE
KOhaKTOPb! LWMPOKD MCNONL3YIOTCR

nostopko (3, 4)

,('0 BOZHUKAIOT HOCHTEAN HAKONNSHMA W TPAHCNOPTA
ZMUHOXMCNOT (5, 6)

Hakonutenskas i rpascnoprHas PHK
BKNIOYABTCA 8 06Paz0BaHKe NeNTHAKOR
CBRIW Hanpamyw (7)

MponcxoAuT nepexos OT BIAUMO[EACTBHR
ad hoc K pacno3HaBAHMI0 KOMNNEMEHTAPHOCTH;
OTRENSIOTCH «KOAMPYOLIMEs Lenoyxy (8)

o 70 NPUPONE
M NPONCXOXAEHNIA
BONOTUYECKG
SBOMEUUK

XEXQOXD & uweddHn IMHOKEHEOQO ‘QLOMOL € IMHHEIHLIO :
‘HIPUTOW MJIB[I] "MMNBEHLRHOMNNHADOAD M MMIIBLURENE WOGLOWadooU MWL

i“ i{ HaunHaeTca nocneaosarencHbiil CHATES
AnmeKBX nentupoe (9, 10)

~HO YOHMHOMNKIIHEAL BuHawkoxonodr yudeHaNo WHHINRSLIIHOY ‘F-Z] "M
gnads

BW3de

17.03.2020



NEKOOWNPYET
HE pubocomal,
a aMUHOALUUN -

TPHK-cuHTeETa3a
(APCa3a)

AK + ATP =
AK-AMP + PPi

Ak-AMP + TPHK =
AK-TPHK + AMP

(a)



O6pasosaHWe NenTUAHOU CBA3U
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PUBOCOMA - HaHopoboT ana buocuHTesa benka
2 CYBYACTULBI - 2 3YHKLINWA

BOJIbLLUAS - peakumnsa obpazosaHus nenTuaHoM ceasm
Cc yyactuem 3'-koHuoB asyx TPHK

i fonsblas cyuactuua

MAJ1AS - koaoH - aHTUKoaoHoBbIE B3aumoaenicTema MPHK n TPHK



MHuumauma TpaHcnauum
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QHTUKOAOH MHUUMaTopHoi TPHK
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DNOHrauua TpaHcnauum

aHTukoaoH TPHK
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KopoH MPHK
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Ons TepmuHupyrowero kogoHa mMPHK HET TPHK

.:i'\‘
TePMUHUPY KoL WA ﬁenox \
%
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TGPN MHMPYIOI.I.I.IIM KOAOH

" UAG UGA

Glu

TepmuHauusa TpaHcnaUUU



TpaHchaums
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Pasmepbr gpepmeHT - cybcTpar:
100 -1

(A)

(C)

pubocoma - TPHK: 3xE6 - 3xE4,

(B)

large 1 |
fribosomal
‘subunit

mRNA-
binding site
(D)

XUMOTPUNCUH - 2AK: 2xE4 - 2xE2



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
in 1964 with the
appointment of Heinz-
Gunther Wittmann



»
4y . '@ "

Sculptor Mara G. Haseltine, "Waltz of the
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 bodly.

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

M3meHeHue KoHgpopmaumuu
manou cybuyactmusr pubocom

KoaoH - aHTUKOAOHOBbBIE B3aUMOAEUCTBUS



Crpannl, B XoTopHaX B 1970—19498 ropax Onian
3aperacTPHPOBAHE CAYTaK YYMH CPeAH AIOAH

Bl Paiion, rpe Grann OOHAPYWER W HRPUTHPORATHLIO

TTaHaemumn yymbr 8 mupe e
500, «FOcTUHMaHoBa uyma», Hauano - 8 [lpesHem Erunre,
ok 100 mnH. uen

1352, «YepHasa cmepTb», 13 Kutas, Espona, 25 mriH. yen
1855, HOHHaHb, Kutam, MHausa, 12 mnH yen (5 nuk)
1910-1911 MaHbuxypckas anmaemus,

nocneaHas sapernctpuposaHHas, ok 100 Teic. ven

*OTKpbITa 6aKTEpUS-

CtpentomMuumH (1944) 8036yAUTENb UyMbI B
1894 r. ppaHuy3om
CTpenToMULMH-YCTONYNBOCTb U AnexcaHapom
CTPEenTOMULIMH-3aBUCUMOCTb viepcerion
’(6[‘0 UMa HOCUT BUA
- UepcuHUs).
N.A. 3unebep

yyma Ha Kaskase, 1930



KO,EI,OH - AHTUKOAOHOBbBIE
BEGMMO,D,@I;:ICTBMSI U NOXHOE KoaupoBaHUe

CTpenTomuLUuH
OH
HoN

HOHO 0 OH NH, ,

HIN OHO OHN CTpenTOMULWH — UCTOPUYECKMN NEPBLIA aHTUBMOTKUK rpynn.l

0 aMWHOMMNKO3MA0B W NepBbIiA, OKa3aBLUMINCA aKTUBHbLIM NPOTUB

H:C O N .
OHC N\_-NH, TyBepkynésa n YymMbl. Bbifl OTKPLIT (BTOPLIM NOCNe NeHULMNANHA)
3enbmaHom BakcmaHom B 1944, 3a uto oH nonyymn
OH CH; NH,

HobBenesckyto npemuio B 1952 roay.

Streptomycin was first isolated on October 19, 1943, by Albert Schatz, a PhD student in the laboratory of

Selman Abraham Waksman at Rutgers University in a research project funded by Merck and Co. Waksman and his
laboratory staff discovered several antibiotics, including actinomycin, clavacin, streptothricin, streptomyecin, grisein,
neomycin, fradicin, candicidin, and candidin. Of these, streptomycin and neomycin found extensive application in the
treatment of numerous infectious diseases. Streptomycin was the first antibiotic cure for tuberculosis (TB). In 1952
Waksman was the recipient of the Nobel Prize in Physiology or Medicine in recognition "for his discovery of
streptomycin, the first antibiotic active against tuberculosis”. Waksman was later accused of playing down the role of
Schatz who did the work under his supervision.

At the end of World War |l, the United States Army experimented with streptomycin to treat life-threatening infections at
a military hospital in Battle Creek, Michigan. The first patient treated did not survive; the second patient survived but
became blind as a side effect of the treatment. In March 1946, the third patient— Robert J. Dole, later Majority Leader of
the United States Senate and Presidential nominee—experienced a rapid and robust recovery.

The first randomized trial of streptomycin against pulmonary tuberculosis was carried out in 1946 through 1948 by the
MRC Tuberculosis Research Unit under the chairmanship of Geoffrey Marshall (1887-1982). The trial was both
double-blind and placebo-controlled. It is widely accepted to have been the first randomised curative trial.
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