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3. H wpipavon twv RNAs
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Metaypada yovidiwv

y—(C T T 0 ¥

\ I\ J\ J

A 4 v v
5’ un petadpaldpevn Kwdikevovoa neploxn 3’ un petadppalopevn
MEPLOXNA (coding region) nepLoxn
n

AvoLKTO mAaiclo avayvwong
(open reading frame)



Metaypada yovidiwv

T S S a— ¥

\ J \ J\ J

5" un petadpoldpevn Kwdikeouoa neploxn 3" un petadppalopevn
Meploxn (coding region) Meploxn
5’ untranslated region, n 3" untranslated region,
5'UTR AvOLKTO TAQLCLO QVAYVWONG 3'UTR

(open reading frame)

PUBULOTIKOG pOAOG H meploxn autn petadpatetal PuBluotikog poAog
o€ NMpwTtelvn



Qpipavon mRNA
ZUMMETOYPOPLKEC TPOTIOTIOLNGELC
(co-transcriptional modifications)

v —— (O [——AAAAAAAAAAAAAAAA) 3

\ N J) \ J)
) 4 Y Y

5" KoaAUTTTpQL Mdtiopo 3’ moAu(A) oupad



Ot TPOMOMOLNOELC TWV U0 AKPWV
5'kaAUmttpa - 3'moAu(A) oupa

5'kaAunTpa
Cap

3'mtoAu(A) ou_pd

/ Poly(A) tail
Lﬁm AAAAAAAAAAAAAAAAAAA 3’

® E¢odoc otov mnpnva

® MNpootacia ano anoitkodopnon

® Exktopn 5° €€oviov (5’ proximal intron)
® NpowOnon petadpaong

® Amnowkodopnon

® E€odoc otov nupnva

® NMpootacia ano anoltkodounon
® Martiopa

® NpowOnon petadpaonc

® Anoiwkodounon



5'cap - 3 poly(A) tail

Cap / Poly(A) tail
=2eeo==)=( AAAAAAAAAAAAAAAAAAA 3’

® Nuclear export

@ Prevention of degradation
@® 5’ proximal intron excision
® Promotion of translation

® Degradation

® Nuclear export

@ Prevention of degradation
® Splicing

® Promotion of translation

® Degradation



" kaAvppa (cap)

Methylated in
caps0,1,and2 | +

O-"\“IP 5’ N
o/ 0 0 N
\P{,O_ NH,
0/ "o HO  OH
\P O ® NMpootaocia and anoltkodopnon
RN
5,0/ O ® ZUMMUETOXN OTO HATIOUQL
base
0 ® E€060¢ oTO KUTTAPOTAQCHLA
® MpowOnon petadpaong
_Q 0 O\CH 1 4 ' [ 4
\ / 3 ® ZUMMETOXNA OE HNXOVLIOHOUG OTTOLKOSONONG
Methylated in
O caps 1 and 2
&/base

\ ethylated in

cap 2
P
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WV OPYQAVIOHWV

Swa (split genes) eukapuwTik

[ 4

N yovi

Aouvey

185 51 128118

47



Acouveyxn yovidia (split genes) eUKAPUWTLKWV OPYAVIGLWV

DNA-RNA
hybrid




Movada petaypadnC EVKOPUWTLKWYV YOVIOLWV

ApXLKO petaypado evog EUKAPUWTLKOU yovidiou
A

T T T T TTITYN
-

5’ 3’




Movada petaypadnC EVKOPUWTLKWYV YOVIOLWV

ApXLKO petaypado evog EUKAPUWTLKOU yovidiou
A

E¢ovia
(expressed sequences)

Ilvtpovia
(Intervening sequences)
N KWOLKEVOVOEC TIEPLOXEC

3’



Ta euKaPUWTLKA Yovidila eival acuveyxn, Matiopa

Ta eUKAPUWTLKA Yovidla elvall acuveyr) KoL TIEpLEXOUV: e€ovia (exons) Kal tvTtpovia (introns)
Ta €€ovia dtatnpouvtal oTo TEAKO (wptpo) mMRNA.

E€ovio E¢ovio E¢ovio

DNA ) Ilvtpovio 1 u Ivtpovio 2 ()

Metaypadn
E€ovio E€ovio E€ovio
> — L2 0 = ¥
Ivtpovio 1

Ivtpovio 2

Matiopa (ouvéeon e€oviwv)

T i S i S N

Ivtpovio 1 Ivtpovio 2

Mdtopa Ivtpovio 1

’ Ivtpdvio 2




Ta euKaPUWTLKA Yovidila eival acuveyxn, Matiopa

Branch site
Exon 1 Intron ‘l/ Exon 2 , Exonl | Intron | Exon2 |
54 1GU A AG—73" e ' e
Precursor mRNA
/ Ul
/ U2
Ul U2
51 MAG e 3
U4-U5-U6
/ complex
OH
5 o 3

(b)
Complete spliceosome

E€OVIO EUKAPUWTIKWV: ~100-500 nt

lVTpOvLIa EUKOPUWTLKWV: HEXPL Kat 480 000 nt (human neurexin) ©

2\



H peA€tn tng aviidpoaonc

23°C

g

[ —_— [ ——

DExH-box NTPase/ QA - -
helicase Prp22p |
— ..'
ACT1 pre-mRNA
= e
s

Schwer B and Meszaros T
EMBO J 2000; 19: 6582



O B€ocLc patiopartoc (splice sites) ota nmpodpopa popia mRNA
oploBetouvtal ano eL8IKEC aAANAOUXLEC OTA ALKPOL TWV LVIPOVIWV

©éon patiopatog 5
(5'splice site)

AvoOko

efowio  AGGUAAGU

@&on potiopatog 3
©¢on StakAadwong (3'splice site)
(Branch site) l

' wn(PY),NCAG G

Ko®odiko
ggovio

A

>
SNy

AvodIKk6 £€0vio, Upstream exon;
KaBodikod e¢ovio, Downstream exon

Intron >



O UNXOVIOMOC TOU ua}icuatoq, |

3!

Exon
5' 2
E
x]on G 5
@ splice
G site
A
C
A N
5’ G Y,
splice |
site G Y
u 2'OH—A
A R Branch
A ) { site
G N
U Y

Precursor

Lariat
intermediate

Spliced
product

CO B> C )

Lariat form
of intron

ZO>0—0u

=<
3

t



H 0€on duakAadwonc (branch site) oto patiopa

0)
\ O
Vil
(@)
g adenine
(@)
Q —
Q /03 - o\g'\’/"
O/’_’P\ 0]
o) guanine
pd 0
O o0 OH
- N\_/
O/"P\
@)



O UNXOVIOMOC TOU HATIONOATOC

5 3
. splice splice ,
z site . site .
exson intron s exHon

B | I
~_ / _—

conserved
regions

Molecular Cell Biology, 4t Edition



H cuvoppoAoynon tou cwpotiov patiopatocg (spliceosome)

Branch site
Exon 1 Intron \l/ Exon 2
54 1GU A e AG 137
Precursor mRNA
/ Ul
/ u2
Ui Y U2

51

U4-U5-U6
/ complex

Complete splicecosome



Ol MO PAYOVTEC HOTIOMOTOC

TABLE 28.3 Small nuclear ribonucleoprotein particles (SnRNPs)

in the splicing of mRNA precursors
Size of snRNA
snRNP (nucleotides) Role
L 165 Binds the 5’ splice site and then
the 3’ splice site
U2 185 Binds the branch site and forms part of the
catalytic center
U5 116 Binds the 5" splice site
U4 145 Masks the catalytic activity of U6
U6 106 Catalyzes splicing




snRNA U2 kat snRNA Ué6:
To KOTOLAUTLKO KEVTPO TOU OCWHATLOU p.atiougtoq

o' —

Exon 2

—G A

U6 snRNA

U2 snRNA

SN ACAGAGAUGAUCA.
® © o o o (
(A A_J

G
\UGUAGUA
ACAUCUA

\/
5 — Exon 1 —G U

3/

Precursor mRNA



AAAoL TapAyovteG patiopatoc |

A. OpLoB<tnon twv efoviwv

B. ZXNHATIONOG
HOTLOHOTOCWOTOC

Agopida moAumupyudivng - 3’0éon patiopartoc
0€on SlakAddwong —

HOTLOMATOOW AL




AAAoL mapayovteg patiopotoc

B. ZXNHUOTLOMOG
HOTLOLOTOCWHOTOC

 poTopatéowpa

MPWTEIVEC




AAAOL TAPAYOVTEC HaTioNATOC Kot topaAsen e€oviov

E€oviol N[V E€Ovio 2

E¢ovio 1 E¢ovio 3

ESE: E€ovikog evioyxutnc patiopatoc (Exonic splicing enhancer
ESS: E€ovikog kataotoA£ac patiopatoc (Exonic splicing supressor)
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1. General phenomenon of loop formation and removal. (A) Electron micrograph of a Dros

ophila embryo transcription unit.

Figuie
Arrowhead indicates possible small particle at site of proposed intron excision. Bar represents 0.2 um. (B) Interpretive tracing of

micrograph. (- - - -) Template chromatin; |

) RNP fibrils; (®) RNP particles; { x) presumed broken transcript. Transcript num-

bering starts at initiation end of gene. (C) RNP fibril map. Spacing of the fibrils on the vertical axis corresponds to their position on the
chromatin template. Transcripts are shown as straight lines of the appropriate length, with corresponding sequences approximately
aligned (5’ termini to the left). This is accomplished by abutting the 3’ termini to the sloped dashed line, which represents the best fit
least-squares line of fibril length for the unprocessed and unbroken transcripts, (all except 22 and 27). (8) RNP particles of three sizes:
small (=20 nm), intermediate (20-35 nm), and large (>35 nm); (hatched regions) short lateral projections from the fibrils traced as
hairpin loops. The dotted line drawn over the schematic fibrils represents the loop structure and connects points of intramolecular
contact. At the bottom is shown the proposed exon—intron structure of the transcripts and approximate lengths in kb (see Methods).

(w) Exons; {thin lines) intron; (. . . .) difficult to assign as intron or exon.

Beyer AL and Osheim YN, 1988, Genes Dev



H oc0vBeon tou RNA otn Drosophila, live

B 1 1C RNP length (um)
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Figure 2. RNP particle deposition at splice junction regions follows 3’ splice site synthesis for both long and short introns. (4,D)
Electron micrographs of two different Drosophila embryo transcription units. Bars represent 0.2 pm. {B,E) Interpretive tracing of EMs
in A and D, respectively. {C,F) RNP fibril maps, drawn to the same scale, for the transcription units in A and D, respectively. For
additional details of RNP fibril maps, see Figure 1. Beyer AL and Osheim YN, 1988, Genes Dev




Martiopa Kot cO£EveLEC:
MetaAlaén poc Baong oto yovidlo tne B-odatpivne odnyel oe
B-BaAaocoatpia dSnuiovpywvtac po Beon patiopatoc SltadopeTikn
QIO TN KOVOVLIKN

Normal 3’ end

/ of intron

Normal 5 CCTATTGGTCTATTTTCCACCCTTAGGCTGCTG 3

l

B-Thalassemia 5 CCTATTAGTCTATTTTCCACCCTTAGGCTGCTG ¥



EvaAaktiko patiopa (alternative splicing)

E€ovio E€ovio E€ovio
DNA(_ (CTTTTD wepovior  (RPINND  wepévio 2 )

Metaypadn l

E€ovio E€ovio
{ N

Ivtpovio 2

E€ovio
5'

[

Ivtpovio 1

Mdtopa

i i N
Ilvtpovio 1 Ivtpovio 2
Martiopa Ivepévio 1
Ivtpovio 2
5 .3
p R e M ipovio 1 Vipovio 2
Mdtiopa lvepovio 1
lvtpovio 2
E€ovio 2




To eVAAAOQKTLKO LATIOMOL

O. TP AAELTTOEVO €EOVLO npokurttov mMRNA

O pnxaviopog adopa ota ~3/4 twv avlpwnvwyv yovidiwv



I
TABLE 28.4 Selected proteins
exhibiting alternative RNA
splicing

Actin

Alcohol dehydrogenase
Aldolase

K-ras

Calcitonin
Fibrinogen
Fibronectin

Myosin

Nerve growth factor
Tropomyosin
Troponin

Source: R. E. Breitbart, A. Andreadis,
and B. Nadal-Ginard. Annu. Rev.
Biochem. 56(1987):467—495.



To yoviéio DSCAM tn¢ Drosophila

E¢ovia 4 6 9 17

Ig2 1g3 Ig7 ™
E€ovio 4 E€Oovio 6 E€ovio 9 E€ovio 17
r ) -~ —~ e ~ '
1 121 48 1 33 12
]

12 x 48 x 33 x 2 = 38.016 mRNAs/npwtelvec (!)
(TM: Aapepppavikn tepoxn (TransMembrane region)



Avuto-patiopa, Self-splicing

5/
Spliced
exons

, 5
5
Upstream
exon TN\
3’
Intron 5 5/

G
! N
<—OH
—_ D /OH = T G
[ 1
G j
Downstream \ > > —p
exon OH
3 3’
395

414 299

L19
RNA



Avuto-patiopa, Self-splicing, |

5/
Spliced
, ” exons
5
Upstream
exon N\
3/
IntrcﬂA (|;
.
<—OH
—>f{ ¢ H— +
G
Downstream \
exon OH
3’ 3’

414



5/ Avuto-patiopa, Self-splicing, Il

Spliced
exons
3’
5, 5,
T G
i i
3 _A ‘j
X o 5 > —
414 399 395
3/ 3’
L19

RNA



Aopun avto-pati{OMEVOU LVTPOViou

Guanosine-
binding site



MnXaviGHOG QUTO-HATIGOTOC

G-binding Downstream
site exon
Upstream {G
exon PL :
5
5
5

Linear intron
+

5 —CUCUCUM 3

Spliced RNA
(exons joined)



Mnxaviopog avto-patioportoc, |

G-binding Downstream
site exon

Upstream
exon

C

|

-
s, Intron

H
Ny U 3
5 CUCUCUPA
BRRRR )
<:i?GGAGG

-
c@C’
/
=
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OC OLUTO-HOTIOMATOC,

4

Mnxowvicp

3/

5/




Mnyxavicpog avto-patioportoc, I

3/
5/
Linear intron
+
5/ e CU CU CU U 3
Spliced RNA

(exons joined)



2UYKPLON TTOPELWV LOTIGLOTOC

SELF-SPLICING INTRONS SPLICEOSOME-CATALYZED SPLICING
OF NUCLEAR mNRA
Spliceosome
Group | Group Il
3 2’
HO-G HO-p
= oH B
P Qpl

! !

T P HO e P HO?




snRNA U2 kat snRNA Ué6:
TO KATAAUTLKO KEVTPO TOU CWHATIOU HOTIGHATOG

U6 snRNA . A /
G ®

G
\ACAGAGAUGAUC -UC

{
~ACUAGS U  u2snRNA
A A_/

(

G
\UGUAGUA 3

Exon2 —GA ACAUCUA

\/

)

5 — Exon 1 —G U

Precursor mRNA



O koopoc tou RNA (RNA World)

-t AT ‘
:i_'.""" O ¢ ¢ ¢ 2¢ \QG% b ==
“eE My 7 )

Formation Stable Prebiotic Pre-RNA RNA First DNA/ Diversification
of Earth hydrosphere chemistry world world protein lite of lite
T T T T T | T
4.5 4.2 4.2-40 ~4.0 ~3.8 ~3.6 3.6-present

Figure 1 Timeline of events pertaining to the early history of life on Earth, with approximate dates in billions of years before the present.



The Nobel Prize in Physiology or Medicine 1993

The discovery of split genes

AL

Richard J. Roberts Phillip A. Sharp

Richard J. Roberts and Phillip A. Sharp made their amazing discovery of split genes in the
adenovirus whey they examined a hybrid between a viral mMRNA and its template DNA in
the electron microscope. They observed that the mRNA was not encoded as a colinear
segment on the DNA molecule. Instead, remarkable loops of unhybridized DNA (A, B and C
in figure) were seen. The interpretation was that mature messenger RNA was derived from
four discountinuous segments on the viral DNA. The segments retained in the mRNA are
called exons and the intervening sequences (A, B and C), excised during mRNA
maturation, are called introns.

www.nobel.se/medicine/educational/ poster/1993/discovery.htm



Ribozymes (PIBOENZYMA)

G-binding site

S

Ay . o
e N
L
Tvipovio
Tpapukd wipovio
o s cucucum
Manopévo RNA
&
P3 v
y
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Boéviupo

r, Steitz, Rammakrishnan

[4

[ 4

OoWHMO Elvo pL

To p\3

2000-2001 Nolle

Site of peptide
bond formation




5 kKaAuppoa — 3'moAu(A) oupa
5’cap - 3’poly(A) tail

Kai\up.p.a /I‘Io)\u(A) oupa
Kwdikn meploxn n
OLVOLKTO mAaiolo avayvwonc, ORF




H diepyaoia tou 3" akpou
(3’-end processing)

® MpooBnkn plog aAAnAouvyiac voukAsotidiwv adevivng oto 3'akpo Twv
MRNAS, yvwotn¢ wg moAu(A) oupa.
® H aAAnAouyia avti AEN eival kwdikomotnpevn oto DNA
(6nA. dev urntapyouv aAAnAovyiec unkouc ~ 300 Baoewv Bupivng oto DNA)
® Mnkog oupag: ~70 voukAeotidla adevivne (A) og KATWTEPOUC EVKAPUWTLKOUG
250-300 (A) og BnAaoTtika
® H npooBbnkn tng oupdg yivetal amo 1o €viupo oAU (A)-teAlkn
adevoowotpavodepadon N (ouvnBwc) moAu(A) moAuvpepaon (PAP)
® H mpoobnkn tnc¢ moAu(A) oupdc eival pla avtidpaon oe dvo otadia:
1. Tunon (Cleavage)
2. NoAvadevuliwon [Polyadenylation, MpooBrikn moAu(A) oupac]



3’-end processing

cleavage polyadenylation

CPSF

‘

5)
CstF 59
20" 64
— = — GU/U-rich
3)
CPSF, Cleavage and Polyadenylation Specificity Factor; —

CF, Cleavage Factor; CstF, Cleavage-stimulating Factor; PABP II

PAP, Poly(A) Polymerase; PABP, Poly(A)-Binding Protein



3’-end processing

cleavage polyadenylation

CPSF

¢

59
>0 64

GU/U-rich

3’




O moAAoi mapayovteg TnG ditepyaociac tov 3’ akpou

pre-mRNA 3'-end

hMPE1

100kDa

CPSF
160kDa

5'-end A
[ AAURAR 25kDa @ ;

68kDa CFE.| —
59kDa GCLP.l ! 73kDa hPFS2

CF-ll
hPCF-II

30kDa

www.biozentrum.unibas.ch/ personal/keller/



H evaAAaktikn moAvadevuAiwaon

p(A), p(A), p(A);
MNpodpopuo MRNA & —eu-:l-cv ex2 ( w3
v
5 eI e AAAA...
, v
E,VOO\)\OLK'L'LKO( o m L anan.
wpLpa mMRNAs

v

p(A): 8éon moAuvadevuliwong® AAAA...: TTOAU(A) oupd® ex, €¢ovio® i, IVTPOVIO




H evaAAaktik moAvadevuAiwaon (Kot To EVAAAOKTIKO HATIOUO)

Skipped — exon associated A Calcitonin/CGRP

N P(A) p(A)

N
NS

Composite exons associated B Immunoglobulin i heavy chain

2 2N o (A
U V% -

Single terminal exons C Dihydrofolate reductase
with two or more p(A) sites

(tandem UTRs) NN P(A)  Pp(A) P(A) P(A)
T L M—

P(A) P(A) p(A)

Coding regions

mmm 3' Untranslated regions
p(A): Boeig mohuvadevuliwong Neilson and Sandberg ExpCellRes 2010



H evaAAaktik) moAvadevuAiwon |

WH C'H JH Cu
23 1 B788 12 B Tk M3 pd M1 M2
o] m-—ﬂwl ][~ Immw-- mm--
F P ‘\ = =
v— N —v— | [||] [~=~-1HE-~B-~N--]-—

-‘_____—_—______———_
o= |~ - -]

VDJ recombination

Ml p2 pu3 4 M1 M2
Mp65popo mRNA @ ) ||| e D« e | »
Vv X VVV1 t

p(A);  p(A),

p(A): O€oelg moAvadevuAdiwonc [mpooOnkng moAu(A) oupadc]



H evaAAaktik) moAvadevuliwon li

H pepPpavikn kat n dtaAutn popdn tng lgM

I
KUTTOPO MAAOHATOC I B kUTTOPO
VD) Cu ' vp) Cu
Wl w2 p3 pa M1 m2 | ul u2 p3 p4 M1 M2
II."I'—.I.I.I.-- )|¢ l."l|—.l.l.|.-- »
Vv N VV V1! V. X V VYV t
p(A), | p(A),

= Xprion 1ng B€ong p(A), XpAon 2ng B£ong p(A),

Qpiwo mRNA 1| N DR EE

|

MepBpaviki npwtelvn

Opwwo mRNA (|| IR NN ED

|

Ataduth npwtelvn

O unxoviopoc apopad ota ~25% Twv avopwnvwv yovidiwv



Ermupédewa RNA, Editing

NH, 0
.

/ =N , ~ NH
kutdivn || ouptivn [ |
~NT ~ NG

@ Mapoatnpeital o pre-mRNAs opyavidiwv
(toxovopla, YAwpoTAAOTEG)

® Adopa os:
@ aAayn Baong (m.x. C=U n A—G)
@ napepBoAn n adaipeon voukAeotidiou
N UKpOoU aplBuou voukAeoTdiwy

® Metafaretal n mAnpodopia tou MRNA.



RNA editing (EmtipeAeta RNA).

Editing=  AAAayég Twv voukAeoTidiwv RNA 1Tou aAAdlouv Tnv
Kwoikotroinon (coding potential)

TpeLg KUpLOL TUTIOL:
® MNapepBoAn n adaipeon moAwv oupdvwy (U) oe yovidla Tpumavoowpwy.
® Metatporn Adsvivwy (A) oe Ivooiveg (1) oe petalwa.

® Metatpornn kutdvwy (C) og oupldivec (U) oe petalwa.
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auIvo&EwyV KaTta tn petappaon.

Mapadetypa: AANNAYEC AUIVOEEWV UTIOOOXEA YAOUTAMLVIKOU.



Apdaon og uttodoxeic GIuR2 (AMPA uttodoxéag) kai kavaAia Ca2*

4 utropovadeg: GluR1-4
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Arapivoon C oe U
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AAAayn evoc Kwdikoviou 0to mRNA tng avOpwnivng apoB o€ KWHLKOVLO TEPUATIONOU:
AA\ayEG otn Asttoupykotnta twv ntpwteivwv 100kDa (Amap) ko 48kDa (évtepo)



O TEPUATIONOC TNC HETOYPOPNC ATIO TNV
MoAvpepaon tou RNA (RNAP 11 iy Pol i)
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Kuehner et al. 2011 Nat Rev Mol Cell Biol



O TEPUATLOMOC TNC peTaypadnc armo tnv Pol I

a Yeast ;M-richHu-rich FAAAAAAAAAA
0T Ser2-P @4 Ser5-P © Unphosphorylated Ser 5
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Poly(A)-dependent termination
Kuehner et al. 2011 Nat Rev Mol Cell Biol



Teppatlopog tne petaypadnc amno Pol I,
n Evapén, o TEPLOATLOUOC...

Reinitiation

Terminator > 5'
DNA
RNA

Kuehner et al. 2011 Nat Rev Mol Cell Biol
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MoAvpepaon Il tov RNA
KOlL CGUMULETAYPOPLKEC
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Adapted from Proudfoot N, TiBS 2000; 25:290



Ou dLepyaciec tnG yovidLaknG Ekppaong eivat CUIEVYUEVEC

RNA
polymerase ||

CTD

MNpoocxpUOTHEVO KTTO
Reed R & Maniatis T. Nature 2002; 416:499



Ou dLepyaciec tnG yovidLaknG Ekppaong eivat CUIEVYUEVEC

Spliceosome

Nonsense mutation



MRNA lifecycle

cplﬁ/matin

Molecular Cell Biology, 4" Edition



QPIMAN2H tRNA
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H wpipavon tov tRNA
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H wpipavon tov tRNA

Qpipavon 3' 5 Qpipavon 5 —  Enefepyacia — Matiopa —>  Asttoupytko tRNA
(tRNase Z) (tRNase P) (editing) (HSPC117)
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(CDATS)
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——

MOPEIA QPIMAN2HZ



H wpipavon tov tRNA
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Nucleus

DNA
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Opyavwon yovidiwv tRNA

E. coli
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Li and Deutscher, 2002; Ow and Kushner, 2002 3’



Opyavwon yovidiwv tRNA
B. subtilis

Ouada (cluster) 21 tRNA
16S 23S 5S P

L. PR EEBEEREBERE

P, mpoaywyeEag
T, Teppatikny aAAnAovyia



http://cbm.msoe.edu/modGallery/ribosome/riboviewer.swf



RNase P — pre-tRNA

RNase P
recognition

RNase P
M92+




RNase P — pre-tRNA




Crystal structure of the T. maritima
RNase P holoenzyme in complex with tRNA.

Protein

NJ Reiter et al. Nature 000, 1-6 (2010) doi:10.1038/nature09516
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H avayvwplon tou tRNA amo tnv RNase P
yivetal peocw aAAnAemidbpacswv RNA—RNA.
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RNase P, mpotelvOpeEVOC NXOVIOMOC dpaong
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RNase P, mpotelvOpeEVOC NXOVIOMOC dpaong
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Structure of the RNase P active site environment.

NJ Reiter et al. Nature 000, 1-6 (2010) doi:10.1038/nature09516 nature



HSPC117 Is the Essential Subunit of a
Human tRNA Splicing Ligase Complex

Johannes Popow,l* Markus Englert,z* Stefan Weitzer,* Alexander Schleiffer,® Beata Mierzwa,*
Karl Mechtler, Simon Trowitzsch, >t Cindy L. Will,> Reinhard Liihrmann,” Dieter S6ll, >t Javier Martinez't
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lfovidia tRNA apyaiwv Kot tvtpovia

a Pyrobaculum calidifontis b Pyrobaculum islandicum
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fovidia tRNA apyaiwv Kot wvtpovia

3/4 3 59/60)
76 i . .
PA03(Glu) :21R PA06 (Glu) :21S : TPO2 (iMet) :198 PAO9 (Thr) :20s |
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lfovidia tRNA apyaiwv Kot tvtpovia

-10.10 kcabimol

Sugahara et al., RNA. 2007; 13: 671-681.



Qpipavon rRNAs (RNA rtoAvpepaon )
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Movada petaypadnC EVKOPUWTLKWYV YOVIOLWV

ApXLKO petaypado EVOC EUKAPUWTLKOU yovidiou
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(Intervening sequences)
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Protein—RNA contacts within the RNase P holoenzyme.

C

NJ Reiter et al. Nature 000, 1-6 (2010) doi:10.1038/nature09516 nature



Pre-tRNA leader—protein interactions in the RNase P holoenzyme.

NJ Reiter et al. Nature 000, 1-6 (2010) doi:10.1038/nature09516

nature



Structure of the RNase P active site environment.

NJ Reiter et al. Nature 000, 1-6 (2010) doi:10.1038/nature09516 nature



