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Ofmas cxenma pearimm:
1. Awmusayus amunorucaomu:
AK + ATP + aaRS € aaRSeAK-AMP + PPi

oayunuposanue mEHK:

AK — amuHoKHCTOTA,
aaRS — amunoayun-TPHK-cunteTasa
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boibinas cyouactuiia puOoCOMBI

IPOKAPHOT

Fig. 2. The H. maris-
moetul large ribosomal
subunit In the rotated
crown view. The L7/
L12 stalk is to the
right, the L1 stalk is to
the left, and the cen-
tral protuberance (CP)
is at the top In this
view, the surface of
the subunit that inter-
acts with the small
subunit  faces  the
reader. RNA is shown
In gray In a pseudo-—
space-filling  render-
ing The backbanes of
the proteins visible are
rendered In gold. The
Yarus Inhibitor bound
to the peptidyl trans-
terase site of the sub-
unit is Indicated In
green (64). The parti-
cle s approximately

250 A across



Crpykrypa TPHK n MPHK,
CBSI3aHHBIX C pUOOCOMOU
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Fig. 2. Proposed general acid-base machanism for ribosomal catalysis of the peptidyl transfer
reaction. The details of the mechanism are discussed in the text. The lone pair of electrons shown
on A2451 could be either those of the N1 or N3, although the N3 appears more likely on the basis
of the crystal structure (2). The positive charge shown next to A2451 in the tetrahedral interme-
diate could reside on the base or be transferred to adjacent nucleotides by alternative tautomeric
forms, as sugpgested by Nissen et al. (2).
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Crpoenne RBS MPHK npokapuor u
poJIb Ocnka S1 B MHUIIUALIUM

G. UG
S R PHK-nonnmepasa

Puc. 1. Tune! ununuatopusix paiionos MPHK (A=),
TpaHCAKPYEeMblX PHOOCOMAaMH IIPOKAPHOT.



DaKTOpbl HHULIMAIIUN, CBA3AHHBIE C MAJIOU
cyodacThien puOOCOMBI (ITPOKAPHUOTHI)
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Frgnee 20 Structure aned tsraction of Infkation Facwrs with the 208 Subant
The structirss of IF1 {Setts of al, 1007, IF2 {Roll-hacak &t o, 2000), und IF2 Biou et ok, 1965 wa shown along with ther locations in the
205 subungt, The crystal structure of the 208-IF § complex (Carter st al, 2001) s shown with the approg inals odergation of 113 deved from

hydioxyt mdical chaavage chits allas and Noller, 2001} whia the mitsractions of IF2 aee mddicated. The beationm of Poate dritniod tRNA
(rockh and tFNA (yollw ) 010 those detwwd rom the 705 structore i Fegate 1,



Figure 7. The IF3 0 DomainOccupiss MPO~
sition of Helx 69 of 23S RNA '
"A)Avlw of the interaction of helix 63 (yellow)
“of 235 (ANA with helices 23, 24, and 45 of
,1&8 rANA (blue). The sites of contasct batwesn
235 ANA and 165 RNAars colored purple.
(B) A view showing the ovarkipping binding
“site on the 20S subunit of the C domain of
IF2 frecliwith helix 69 of 235 rRNA {ysllow),
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«MakpoMoJIEKYIsIpHAsT MUMUKPHUS
(aKTOPOB TPAHCISILIUU

Figure 7. Mimkry among TmmslationFactors
(A) Crystalstructuras of (left) the ternary com-
plex of EF-Tu, tRNA, and GDPNP {Nissan et
al., 1945) and (right) EF-G (Aevarsson st al.,
1004; Coworkawski etal,, 1994}

(B) CryoEM econstructions (kft) of the nbo

some with the tamary complex (Stark st al,,
1907)and EF-G (Agrageal et al., 1098), Repo

duced with permiission

(1 Structures of class | release factors eHF

and RF2 and ribosome recycling factor RRF,
The domains that ans thought to mimic tRNA

ara shown inmagents, asis doman V of EF-G
1 (AL

Decoding
site



TepMuHaysa TpaHCIsAUA Y IIPOKAPUOT
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Figura &, Overview of Termination in Translation




DaKTOPbl MHUIIUAIIMYU TPAHCIIALMU Y
3YKAPUOT

Table 1. Translation Initiation Factors

Eukaryotic Prokaryotic Archaeal

Factor Factor Factor Function

alF1 IF32 a-elF1 Fidelity of AUG codon recognition

olF1A IF1 a-elF1A Facilitate MettRNAM! binding to small subunit
alF2 a-elF2 Bind Met-tRNAM® to 40S subunit; GTPase

alF2B Guanine-nucleotide exchange factor for elF2

alF3 Promote Met-tRNAMY and mBNA binding to 40S subunit
alF4A a-elF4A DEAD-box helicase

alF4B Promote elF4A activity

olF4E m’GpppX cap binding protein

alF4F Cap binding complex of elFs 4A, 4E, and 4G

alF4G Adaptor protein interacts with many other factors
alF4H Similar to elF4B

alF5 AUG recognition and promote elF2 GTPase activity
alF5B IF2 a-elF5B Subunit joining; in prokaryotes Met-tRNAM binding

"The proposed grouping of elF1 and IF3 is based on their common function to insure accurate Met-tRNAM! and AUG codon selection, and
structural similarity of elF1 (Fletcher et al., 1999) to the C-terminal domain of IF3 (Biou et al., 1995),




MHanmuupyromuym KOMILIEKC Ha 405
CyO4acTHIIC
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Fig. 1 Function of the HCV IRES and design of the crystdlization con-
struct. a, Companson of cap-dependent (top) and internal (bottom)
tramelation initiation. In cap-dependent initiaion, recruitment of the
408 subunit 5 driven by recognition of the modified nucleotide cap by
the elF4F complex. In HCV IRES driven internal initiation, the IRES RNA
recruits the tramslation machinery directly. b, Secondary structure of the
HCV IRES, showing the location of junction lllabc and the design of the
crystalization construct. Nucleotides that differ from the native
sequence are designated in lowerase. ¢, Secondary stroctural diagram
of the crystallization-induwced dimer. Loop llla nucleotides for which no
electron density was observed areshown in outline.
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Perymsaumsa tpancisiuua MPHK gepputnna
(caeBa) u peuenrTopa TpaHcpeppuHa
(cripaBa) MOHAMMU KEJe3a

ON STARVATION

- cytosolic aconitase cytosolic aconitase —

ferritin mRNA transferrin receptor mRNA
5' AAA 3 5 AAA 3

l translation blocked ‘ mRNA is stable and translated

NO FERRITIN MADE TRANSFERRIN RECEPTOR MADE
Fe ‘ \f\ ‘ CES ‘ ,\’ ‘ Fe
ferritin mRNA transferrin receptor mRNA |E
5' AAA 3 5 AAA T
l mRNA translated ‘ mRNA degraded
FERRITIN MADE NO TRANSFERRIN RECEPTOR MADE

(A) (B)



Jerpamanuga MPHK sk30HyKII€azamu
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ﬂ (-ﬂﬂ Deadenylation

elF4E

Pab1 ' Decapping

Lsm1-Tp
complex

Exonucleolityc
decay

P, 1. Schematc dmgram of the yeast desdenytion- dependert mRNA decay mthvay. Inthis mode L the cap structure and poly (A) tail of mRNAcooperate
synergistically va direct interncti on between EFAG md Pab 1 p. Dxstuption of this interaction ofter poly (A remova by acomplex invd ving desd
Pop2p'Cerdp and PAN triggers dacapping by decapping emzyme Deplp'Dep2p and Lsm pookims. The fiml sk p is degracahion of the mRNA body by the
exorc hsse Xrnlp md the exoaome.

MUIEKOIIUTAIOIINE:

Deadenylation

Decapping
enzyme

Decapping

Exonucleolytic
53 decay
exonuclease

Fig, 2. Schematic diagrom of the mammalimn ARE-dependent mRNA decay pathwisy. [nthis modd, the ARE squence, through AU-SP bind ng, recruts the
exosome and destabil s the translation initiation complex at the cap strudture to allow intenction beween the ap stucture and the dea derylase PARN
After deadenyiaticn, PARN d ssocites from the complex. mnd the drcppng enzyme canremone the cap tructure. The fnal stepisdegradation ofthe mRNA
bady by the exosome and eventudly Xmidike exonuclesses.



erpagauusa MPHK sanonykneazamu
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Fi. 3. Schanat x dagaum of a ypothetionl mRNA deay pathway ntmted by endonuckolytic chmwge Some mRNAs cn be claned ntemlly by an
endoribmudease. This enzyme recognizes and cleaves a specific sequence found frequently in the 3' UTR of mRNA. Then, the two parts of mRNA body
we accemble to be npidly degraded by exorucleses Internction of . RNA-bindng protein with the deavage site cm block nccess o endorthorude se
and so stabihaes the mRNA
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TPAHCIIALIMN Y 3YKAPUOT
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3anporpaMMHUPOBAHHEBIN CIBUT
pPAMKH CUMTHIBAHMS

RIbosome pausas at ‘hungry’ Gl Abundant IRNA Gly‘:‘* occcuples
AGG codon. P-slta tRNA slips J“”A the new codon In the +1 frame

one base In 2° direction
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RIDosome pauses IRNAS slip one base Pseudoknot melted out,
at mRNA pseudoknot In -1 (5°) direction. translocation oecurs,
and 'slippery site’ Re-palr non-wobkie basas translation resumes In -1 frame
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tmRNA charging

~ Nascent peptide

(c) Entry into
stalled ribosome

(@ Disscciation of complex,
protedytic degradation

Release of mMRNA
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{a) Ribcsome becomes stalled

Translation continues

Tag is translated by
released ribosome, protein
is later degraded

(¢) Ribosomes remain sequestered and further
translation of this mRNA is preventad




