2020. XOBTT, 41, Xumuueckaa buonorua (g1, ut 12-40 — 14-15 HOXA)

I Kueoe/xu3Hb Kak cuctema
11. 02 Y70 TaKkoe *mBOe/XKU3Hb C TOUKU 3peHUs Xumum - 1
13. 02 Monekyner kneTku. Bopa. - 2
18. 02 CTpykTypa u yHKuUms benka - 3
20. 02 buonoruyeckme membpaHsr ObmeH Belectsom. TTpeobpazosaHue 3Heprum - 4
25. 02 KoHTpornbHas 1
IT NHopopmaLMOHHbLIE NOTOKU

27. 02 CTpyKTypa HYKNeuHOBLIX KUCNOT, ABOMHas cnupanb JHK — 5.

03. 03 buocuHTe3 HyKNenHoBbIX Kucnot — 6
05. 03 YnpaxHeHUs ¢ HYKNeUHOBLIMU KUCIIOTAMU - 7
10.03 buocuHTes benka - 8
12. 03 KoHTponbHas 2

ITI MeHoTun U peHoTUN

17. 03 Perynsauus skcnpeccum reHos. Cuctema nepeaaum curHana. Pak - 9
19. 03 lM'eHom, nnasmuasr, supycer. Npunn, BUY — 10

IV NHxXeHepusa U NpOMBILLNIEHHOCTb
24. 03 MeHeTuueckas nHxeHepus - 11
26.03 BsepeHue B buotexHonoruro. F'MO — 12
31.03 KoHTpornbHas 3
CeMUHapbI NO rpynnam no oTAeslbHOMY pacnuUCaHuro
Paz6bop koHTponbHou 1 ¢ 02.03
05.03 - 3abonen cemuHapuct 302 rpynnbl. CeMuHap nepeHocuUTca poBHO Ha 1 Hepentro
(cnea. T1T, 10.50)
Pa3bop KOHTpOsibHOU 2
Pa3zbop KOHTponbHOU 3



FOXA nocToviHa 6b1Tb BO BCeMUpHOM Hacneauu FOHECKO

Wiki

In August 1961, at the International Congress of Biochemistry in
Moscow, Nirenberg presented a paper to a small group of
scientists. Francis Crick convinced the conference leaders to invite
Nirenberg to repeat his performance the next day. Speaking before
the assembled congress of more than a thousand people,
Nirenberg electrified the scientific community. He quickly received
great scientific attention for these experiments. Within a few years,
his research team had performed similar experiments and found
that three-base repeats of adenosine (AAA) produced the amino
acid lysine, and cytosine repeats (CCC) produced proline.



"OTkpbITME" PHK
AUGC PHK # ATGC OHK

A.H. benosepckuu

U B A+G=C+T

3. Yapragpp

bproccensb, 1955



TTepsbIn 3TaN

3KCMpeccUmn reHeTUYeCKou MHPOpMaLUK.
TPAHCKpUNUUS

- KONUPOBAHUE OTAESbHLIX FeHOB

MHBOPMALLMS (I°)

(HK ) PHK B MPHK Komupyioume PHK)

1

HKPHK 6enok

(Hekoampyrowme PHK)
SYHKLNS (3D)



CTpykTypa ogHoTaxesou PHK

1. Xum cTpykTypa uenu makpomonekynbsl PHK
(pnb03a BMeCTO Ae30KCMpUbOo3bl)
["eTepouuKnUYyeckme 0CHOBAHUS
(U Bmecto T)

2. BropuuHas cTpykTypa ogHoTaxesou PHK -
WNUIIbKa

3. TpetnyHas cTpykTypa PHK

PHK kak cpepMeHT - pubosmm




CtpykTypa PHK:
BTOpUYHAA (WNunbKa) u
TpeTuyHas (pacnosioxeHue B NpOCTPAHCTBE)
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AHTUKOAOH
WL 4.59. BropuuHas ctpyktypa TPHK, nmeiowas xapaktepHyto
iy ieseproro aucta. Bce TPHK cnoco6Hbl csopaumBatbes,

h

" Bropuunas crpyktypa «knesepHoro nucra
W 1

‘ MocneposarensHocTs CCA

AKuenTopHbIf yyacTok

TWC-yyacrok
D-yyacrok

BapuabenbHblit yyactok
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aHTUKOAOHA

AHTUKOZOH
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TpetnuHas ctpykTypa, umMeiowas L-copmy (unu I-dopmy)

D-yyacrok

Yyacrok
aHTUKOAOHA

AHTUKOLOH

AKuenTopHbIif yyacTok

5

BapuabenbHbiit yyactok

PUC. 4.61. CsopaunBaHue BTOpUYHOI cTpykTypsl TPHK ¢ o6pasosamem L-06pa3sHoii TpetnyHoit

CTPYKTYpbI. CinpanbHbie y4acTki BTOPUYHON CTPYKTYpLI yKAAZbIBaIOTCH,
/1, PacnonoXeHHsle NepneHAnKYNAPHO ApyYr K Apyry

06pasys BbITAHYTLIE CMpa-

TWC-yyacToK AKLEenTOpPHbIA y4acToK

D-yyactok

BapuabenbHblit
y4acToK

AHTUKOROH

PUC. 4.60. Tpetnunas crpyktypa TPHK, umerowas L-popmy. Bce
TPHK cnoco6Hbl 06pa3oBbiBaTh CXOAHYI0 TPETUUYHYIO CTPYKTYpY, No
dopme HanomuHalowyio 6yksy L unn I. BropuyHsie cnupanu ykna-
LbIBAIOTCA B 3TOW CTPYKTYpe, KaK NokKasaHo Ha pucyHke. TpeTuyHas
CTPYKTYpa CTabuan3npyeTcs 3a CYET CnapuBaHuA HyKNeoTUA0B, pac-
MONOXeHHbIX B OTAaneHHbIx yyactkax TPHK, kotopble cbnmxatotca
3a cyeT cBOpauMBaHMA ee monekysbl. Mo paHHeim J. G. Arnez and D.
Moras, Trends Biochem. Sci. 22 (1997): 211-216



Ctpyktypa TPHK:
BTOPUYHAA U TPpeTUYHAS

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




ML: obpasosaHue CTPyKTypbL
TPHK




Ctpyktypa TPHK:
BTOPUYHAA U TPpeTUYHAS

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




TpeTuyHasa cTpyktypa TPHK




TPHK 6enok

TPHK 6enok

MUMUKPUS TPETUYHOU CTPYKTYpbL



benKkoBbIN (PepMeHT: 3H3UM

CNOXHas NpOCTPAHCTBEHHAsa CTPYKTYypa
crneunguUyecKkn ceasbisaeT cybcTtpar

1877 B. KioHe TepMmuH onsa 6poxeHnsa (rped. En zymon — B gpoxkax,)



PHKoBbIU (pepmeHT: pnbosvm

CNOXHAs NPOCTPAHCTBEHHAsa CTPYKTYpa
cneummUuYecKn cea3biBaeT cybcTpar
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PHK - qoepmeHT: pubo3mm

The rate of non-site-specific, spontaneous decay of RNA is
on average about 10—-6 min—1. The rate enhancement
provided by an optimized minimal hammerhead is on the

order of E6, and for the full-length natural hammerhead can
be as much as E9.

22 vioHa 2004 ropa

Xumuueckum cbakynosrer MI'y
Bonbwasa xmuMmuueckas ayamTopun

CneuuanbHbie ﬂeKI.ll/I"lflm.'-. .
Prof. Thomas Cech

[pe3naeHT MeanumHCcKoro NHCTuTyTa
[oBapaa Xbko3a
NNaypeat Hobenesckoun NpeMun no XmMmum

Thomas Cech



[Tpebunotrnyeckasa 3BoOMOLMUS:
«Mwup PHK»
CHayana obina PHK...
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water (-4100)

«Earliest water

«—Earliest Earth
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Axis scale: millions of years.

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

timeline} }



[lOCTUXRUME

B KOCMONOrM4ECKOM
Mojenu «Mupa "
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12-6. Jobuomornyeckas M OHONOTHYECKAS CTAAUM NIPOMCXOXACHUS XU3HU:
fIepexoj OT aHTPOITHOM MPUYMHHOCTH K OUONOTHYECKOU IBONIOLUY
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BbIAAIOWIASICS KHUTA MUPOBOTO SKGHEPTA
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BWada

Putosum (1)

Pu603umM ¢ aMUHOKMCAOTHBIMKM kodbakTopamu (1)

MenTuaHas CBA3bL CTabuUAN3NPyeT KOhaKTopbl
puboauma (2)

WcxopHas depmeHTHaA YHKUMA U yHKUmus
CYHTE32 MeNnTUAA pasfensioTcs; nenTuaHbIe
KOChaKTOPh! LUKPOKO MCNONL3YIOTCS
nosTopHo (3, 4

BO3HMKAIOT HOCUTENM HAKOMMEHUA U TPaHCNopTa
amuHoxucnor (5, 6)

HakonuTenbHas u TpaHcnopTHaa PHK
BKNIOYAETCA B 06pa3osaHue NEnTURHOR
cBA3N Hanpamywo (7)

MponcxoauT nepexopn 0T B3aUMOLEHCTBUA
ad hoc K pacno3HasaHUIo KOMMNEMEHTapHOCTY;
OTHENSIOTCA «KOAUpYtoLme» Lenovku (8)

HaunHaeTca nocnefoBaTeNbHbIA CUHTES
LANHHGIX nenTugos (9, 10)

BW3dg



SYHKUMN HYKINENHOBBIX KNCIOT
AOHK

1. AKTUBHOe XpaHeHUue reHeTUYeCkom MHPOpMaLUU.

OpraHusaumsa emecte ¢ 6enIkamu CTPYKTYpbL XpOMOCOM 3YKApUOT.

2. Tlepepaya reHeTUYEeCKOU UHMPOPMALIUMU,

Matpuua B cuHTese OHK (pennukaumsa) u PHK (TpaHckpunums)

PHK

1 TTepenaya reHeTUYECKOU UHPOPMALIUU ~ TPAHCKPUNLMA
. CMHTe3 NonmMnenTUAHLIX Lenen benka - TpaHCcNaUUS:

MaTpuua B cuHTe3e 6enka - MPHK
AKTUBAUUA U TPAHCNOPT aMUHOKUCNOT - TPHK

OpraHusauusa smecTte ¢ 6enkamum cTpykTypbl pubocom - pPHK

3. Karanus - pubo3mmer



1.

2.

3.

D.

buocuHTes 6enka - TpaHCcNAUUS

OCHOBHGS «00rMa».
TpaHcnsauus
[CeHeTUYecKkun Koa
AKTUBALUA AMUHOKUCIIOT
- Uwukn paboTbl pubocomer
AHTUOUNOTUKM.
TeTpaumnknuH, cTpenToMULUUH
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Crpassl, B KoTopax B 1970—1998 ropax OniAR
APErHCTPHPOBARE CAYIAH TYME CPeAH AKART.

- PafioH®, rThe GHAR OOHAPYEEeHE HEQHIHpOBAHHEES

TTaHaemMuUU yymer B8 mupe B
500, «KOcTUHMaHoBa Yyma», Havano - B [lpesHem Erunte,
ok 100 mnH. ven

1352, «HepHasa cmepTb», U3 Kutaa, Espona, 25 mnH. yen
1855, FOHHaHb, Kutan, MHama, 12 mnH yen (5 nuk)
1910-1911 MaHbuUxypckas anuaemms,

nocneaHss sapernctpuposanHHas, ok 100 Tbic. yen

*OTKpbITa 6aKTEpUS-

CtpentomMuuuH (1944) BO36yAMUTE b UyMbI B

1894 r. qppaHUy30M
CTpenToMULMH-YCTONYNBOCTL U AnexcaHapom
CTPENTOMULMH-3aBUCUMOCTb Wepcerom

*(ero Uma HocUT BUA 2

- NepcuHUSg). : =

N.A. 3unbbep
yyma Ha Kaekase, 1930



KoAoH - aHTUKoAoHOBbIE
B3AUMOAEUCTBUSA U NTOXHOE KOAUPOBAHUE

CTpenTOMULMUH
OH
HoN
HN OHO OH CTpenToMULnH — UCTOPUYECKN NEPBLI aHTMBUOTMK rpynnbl
0 aMWHOTTIMKO3NJ0B W NepBbli, OKa3aBLUNIACA aKTUBHBIM NPOTUB
H3C ON )
OHC N\-NH, Tybepkynésa n Yymbl. bbin OTKPbIT (BTOPLIM NOCHe NEHNLUMNNHE)
C 3enbmaHoM BakcmaHom B 1944, 3a 4TO OH nony4un
OH CHz

Hob6enesckyto 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, streptomycin, 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 I, 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.


https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%B1%D0%B8%D0%BE%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D0%BD%D0%BE%D0%B3%D0%BB%D0%B8%D0%BA%D0%BE%D0%B7%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D0%B1%D0%B5%D1%80%D0%BA%D1%83%D0%BB%D1%91%D0%B7
https://ru.wikipedia.org/wiki/%D0%A7%D1%83%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BD%D0%B8%D1%86%D0%B8%D0%BB%D0%BB%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BB%D1%8C%D0%BC%D0%B0%D0%BD_%D0%92%D0%B0%D0%BA%D1%81%D0%BC%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D0%B1%D0%B5%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D1%80%D0%B5%D0%BC%D0%B8%D1%8F_%D0%BF%D0%BE_%D1%84%D0%B8%D0%B7%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8_%D0%B8_%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B5
https://ru.wikipedia.org/wiki/1952_%D0%B3%D0%BE%D0%B4
https://en.wikipedia.org/wiki/Albert_Schatz_%28scientist%29
https://en.wikipedia.org/wiki/Selman_Abraham_Waksman
https://en.wikipedia.org/wiki/Rutgers_University
https://en.wikipedia.org/wiki/Merck_and_Co.
https://en.wikipedia.org/wiki/Actinomycin
https://en.wikipedia.org/wiki/Clavacin
https://en.wikipedia.org/wiki/Neomycin
https://en.wikipedia.org/wiki/Candicidin
https://en.wikipedia.org/wiki/Antibiotic
https://en.wikipedia.org/wiki/Tuberculosis
https://en.wikipedia.org/wiki/Nobel_Prize_in_Physiology_or_Medicine
https://en.wikipedia.org/wiki/Battle_Creek,_Michigan
https://en.wikipedia.org/wiki/Robert_J._Dole
https://en.wikipedia.org/wiki/Medical_Research_Council
https://en.wikipedia.org/wiki/Blind_experiment
https://en.wikipedia.org/wiki/Placebo
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TPA HCINALINS - nepesos reHeTUYeCkom UHPOPMaLUU

C «A3bIKA» NOCNeAoBaTenbHOCTU Hykneotuaos (MPHK)
Ha «A3bIK» MOCNenoBAaTENbHOCTU AMUHOKUCNOT (6enok)

B TpaHCcnauum yyacteyHoT:

- amuHoaumn-TPHK-cuntetasa APCasa
- TpaHcnopTHas PHK TPHK
- maTpuyHas PHK MPHK

- pubocoma
(pubocomHasa PHK pPHK)



[C[eHeTUuYeckum Koa

1 TpunneTtHsIn (KOAOH)

2. Henepekpbisarowmmcs,
6e3 nponyckos

3. BerpoxaeHHbIN
(ncesponynneTHLIN)

4. YHuBepcasnbHbIU

OTKpbITAs paMKA CYUNTLIBAHUS
beckneTouHasa cuctema

Pacwupposka kopga M. HupeHbepr,
FOXA, 21 asrycta 1961 r g

Marshall Nirenberg




Wiki

In August 1961, at the International Congress of Biochemistry in
Moscow, Nirenberg presented a paper to a small group of
scientists. Francis Crick convinced the conference leaders to invite
Nirenberg to repeat his performance the next day. Speaking before
the assembled congress of more than a thousand people,
Nirenberg electrified the scientific community. He quickly received
great scientific attention for these experiments. Within a few years,
his research team had performed similar experiments and found
that three-base repeats of adenosine (AAA) produced the amino
acid lysine, and cytosine repeats (CCC) produced proline.



TpunneTHbIN KoA: KOAOH - AK

[nepeas
6ykea

5 ID P as 6);*{5___ o

U |15
o ucy uay UGu
Phe Tyr Cys
UUC Ucc UAC UGC
Ser
u
UuG UcaG UAG Stop UGG Trp
cuu CcCcu CAU cGuU
His
cuc CCC CAC Heiw
Leu Pro Arg
CUA CCA CAA CGA
Gin
CuG CCQG CAG CGG
AUU ACL AAU AGL
Asn Ser
AUC lle ACC AAC AGC
Thr
ALA ACA AAA Lys AGA Arg
AUG Met/Start | ACG AAG AGG
GUU GCU GAU GGU
Asp
GUC GCC GAC GGC
val Ala Gly
GUA GCA GAA & GGA
1]
GUG GCG GAG GGG




TTpupoaa «He nHObUT»
PeakLumm Npamoro CUHTesa:
A+B=A-B,

NOCKOJSIbKY OHU 3HepreTuYecKkun
3aTPATHBIL.

TTpupoaa ucnonbsyer
0bMeHHbIe peakumu:

A-X + B-Y = A-B + X-Y,
NOCKOJSIbKY OHU He TpebyHoT
CyLLeCTBeHHbLIX 3aTpaT 3Heprum



SHeprua peakumm ruaponusa

kcal/mol kJ/mol
TTenTunabr
GlyGly -2.2 -9.2
SpuUpbl
STunauerar -47 - 19.6
--------------------------------------------------------- (- 25)
ATP -> ADP + Pi -7.3 - 30.5
ATP -> AMP + PPi - 10,9 -455

(8 kneTke - 12 - 15)

YKCYCHbIN aHrUAapUA -218 - 91.1



Xummyeckum
CUHTe3 benka
(cp. 6UOCUHTE3 Aanee)
Cm nek 3. K
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R. Bruce Merrifield

7-Aa2-Aal1-P

1962 r,
Hobenesckas npemus no xumuum 1984 r

Aa2-Aa1-P




OJEKOOUNPYET
HE pubocomal,
a aMUHOALUN -

TPHK-cuHTETa3a
(APCa3a)

AK + ATP =
AK-AMP + PPi

AK-AMP + TPHK =
AK-TPHK + AMP

(a)
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2 PYHKLUUOHANbHBIX YyYacTKa B
TpeTuyHou cTpykType TPHK

AHTUKOAOH S GHTUKOAOH




Pennukaumsa, TpaHCKpUNUmUAa U TpaHcNaUUS -
maTpuyHbin cuHTe3 OHK, PHK v 6enka
NO-AroBoOu MONMMKOHAEHCAUMen -

peakumu obmeHa aKTUBUPOBAHHBIX
NPOU3BOAHBIX

B,l B12 813




Pennukaumsa, TpaHCKpUNUmUAa U TpaHcNaUUS -
maTpuyHbin cuHTe3 OHK, PHK v 6enka
NOLWAroBoOu NONMMKOHAEHCcaUmen -

peakumu obmeHa aKTUBUPOBAHHBIX
NPOU3BOAHBIX

B,l B12 813



Pennukaumsa, TpaHCKpUNUmUAa U TpaHcNaUUS -
maTpuyHbin cuHTe3 OHK, PHK v 6enka
NO-AroBoOu MONMMKOHAEHCAUMen -

peakumu obmeHa aKTUBUPOBAHHBIX
NPOU3BOAHBIX

B,l B12 813

X—B,



Pennukaumsa, TpaHCKpUNUmUAa U TpaHcNaUUS -
maTpuyHbin cuHTe3 OHK, PHK v 6enka
NO-AroBoOu MONMMKOHAEHCAUMen -

peakumu obmeHa aKTUBUPOBAHHBIX
NPOU3BOAHBIX




Pennukaumsa, TpaHCKpUNUmUAa U TpaHcNaUUS -
maTpuyHbin cuHTe3 OHK, PHK v 6enka
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2 PPYHKLMOHANbHBIX YYacTKa B
cTpykType TPHK:
BTOPUYHOU U TPeTUUHOU

AMMUHORMCNOTA AMHUHORMCNOTA

AHTUKOOOH | AHTUKOOOH




PUBOCOMA - HaHopoboT anga buocuHTtesa benka
2 CYBYACTUUI - 2 3YHKLINWA

BOJIbLLUAS - peakumsa obpasosaHua nentuaHol ceasu
Cc yyactuem 3'-koHuos ayx TPHK

1 Gonswas cybuactuua

MAJ1AS - kKogoH - aHTUKoaoHOBbIE B3aumogelicTeua MPHK u TPHK
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Ons TepmuHupyrowero kogoHa mPHK HET TPHK
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TpaHcnaums

TpaHcnenTngauusa nentnga, a He aMUHOKUCTIOTh!!
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Linkn paboTbr prboCcoMeI

TRAHSNENTHAALH A

Yyactku P - nentmaun -
CBSA3bIBAHUA A - ammHoaumn - (BXoaHoOU)
TPHK E - BbIXOAHOU




Mumumkpus
NPOCTPAHCTBEHHOWU

CTPYKTYPbI

(PaKTOp
3NOHraumUm

(PaKTOp
TPaHCNOKALUU




Pasmepbr cpepmeHT - cybcTpar:
100 - 1

e )
pLss

binding site
(D)

(C

pubocoma - TPHK: 3xE6 - 3xE4, XUMOTPUNCUH - 2AK: 2xE4 - 2xE?2



Manas cyb4dacTtunua pubocom: 1500 H pPHK + 20 6enkos

Masayasu Nomura

PHK - 6enkoBbIn cynpamonexkynsapHbIU KOMMIeKe
3D-na3n, koTopbiv cnocobeH cobupaTbca cam



PCA: pubocoma n TPHK

Harry
Noller

MapaT u
["'ronbHapa
FOcynosgbl

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 in 1964
with the appointment of
Heinz-Gunther Wittmann

NHCTUTYT Berka
Obin ocHoBaH 1967 T.
akagemukom CnupuHbeim A.C.




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 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

Pubocoma — mornekynsipHaa malumHa anst MaTpuydHoro OuocmHTesa bernka




[TlenTngnnTpaHcgepasHaa peakuusa B
4-MEepHOM MPOCTpaHCTBe




N3meHeHune KoHpopmaumuu
Manou cybuacTmubr pubocom

Tetracycline

CH; OH
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MexaHu3m gencreums
TeTpaumKInHa

OpwveHTaumsa aa-TPHK



Iy N X-ray crystal structure of
s tigecycline on the 70S
? ribosome. (A) Overview from
"3+ the Asite of the 70S
“ ribosome with tRNAfMet in

™ _,,1 the P site (red), mMRNA
. (orange) and tigecycline
| 5}"‘{, , (green) bound. (B) View of

' the tigecycline binding site
e e ~ showing the rRNA elements

!

¢ in the vicinity of the site. (D)
Schematic chemical
structure of tigecycline
showing possible hydrogen

B il o _ bonds and other interactions

r,, 4 ‘i‘1 with Mg2+ ions and bases

from 16S rRNA. (E)

Comparison of the binding

modes of tigecycline (green)

and (yellow) via
superimposition of the 16S

rRNA.




c. Conformational changes (and compensatory shift of the phosphate
backbone) of bases A1492 and A1493 in the presence of the near-
cognate , mRNA, and (colored as in Fig. 1) compared to the
streptomycin-bound 30S subunit (colored in light grey).

d. Comparison of near-cognate position in the presence of streptomycin
(colored as before) with cognate in the presence of paromomycin (MAP
data, PDB accession code 4DR4, colored in grey).
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SARS

MERS

COVID-19



Pennunkauna KopoHaBupyca

Replication of Coronavirus

1 With their S-protein, coronaviruses bind on cell

extracellular space surface molecules such as the metalloprotease
ramino-peptidase Ne. Viruses, which accessorily
A have the HE-protein, can also bind on N-acetyl
N-acetyl neuraminic acid neuraminic acid that serves as a co-receptor.
() receptor

2 Sofar, itis not clear whether the virus get into the
host cell by fusion of viral and cell membrane or

.llll PESESEERREERERE R RS S OO0

‘. eSS AR AL AR A A AR AR by receptor mediated endocytosis in that the virus

cell membrane is in-corporated via an endosome, which is subse-

e quently acidified by proton pumps. Inthat case, the

virus have to escape destruction and transport to
the lysosome.

3 Since coronaviruses have a single positive
stranded RNA genome, they can directly produce

f" _H'} cytoplasm : S léidls ] their proteins and new genomes in the cytoplasm.
o \SWN S S A At first, the virus synthesize its RNA polymerase
- that only recegnizes and produces viral RNAs. This
A ‘.‘ enzyme synthesize the minus strand using the
o Risme i 4 positive strand as template.
1 0 - 4 Subsequently, this negative strand serves as tem-
\/ \%/ \’;:;éw strand E N > plate to transcribe smaller subgenomic positive
4 ! — RMNAs which are used to synthezise all other pro-
o - f teins. Furthermore, this negative strand serves for
m::; H L~ replication of new positive stranded RNA genomes.
"
polymerase i < 5 The protein N binds genomic RNA and the pro-
tein M is integrated into the membrane of the en-
\/\e/\/\/ : ! b :
! '-’ doplasmatic reticulum (ER) like the envelope pro-
<"\ -, negativestrand : ! teins S and HE. After binding, assembled nucleo-
=3 i : capsids with helical twisted RNA budd into the ER
(4] ; : lumen and are encased with its membrane.
n )
i E = - a 6 These viral progeny are finally transported by
NN \ ! ' ” = golgi vesicles to the cell membrane and are exocy-
=0 f : g p e E tosed into the extracellular space.
~J YN .
subgenomic RNA " ' e i
gl i e Not drawn to scale! Not all cellular compartments and enzymes are

LiBeta PHK He RAVAVAVAVAVAV
coGnioaeHbl T3y N

shown. Colors: positive strand RNA (red), negative strand RNA (green),
subgenomic RNAs (blue).

Based on: Lai MM, Cavanagh D[ 1997). The molecular blology of
coromavirus. Adv. Virus Res (48) 1-100.

-




	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37
	Страница 38
	Страница 39
	Страница 40
	Страница 41
	Страница 42
	Страница 43
	Страница 44
	Страница 45
	Страница 46
	Страница 47
	Страница 48
	Страница 49
	Страница 50
	Страница 51
	Страница 52
	Страница 53
	Страница 54
	Страница 55
	Страница 56
	Страница 57
	Страница 58
	Страница 59
	Страница 60
	Страница 61
	Страница 62
	Страница 63

