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The Exosome is a multiprotein complex with 3’-5
exonuclease activity which can degradate many types of
celular RNAs. It has a critical role in celular mRNA turnover.

ARCHAEA EUCARYOTS BACTERIA

PNPase & Rnase PH




5" end

Hydrolytic activity

Uses H,0 molecules to cleave
diphosphate bonds.

Nucleotide monophosphates as
a product of reaction.

EUKARYOTIC EXOSOME

Phosphorolytic activity

Uses inorganic phosphates to
cleave diphosphate bonds.

Nucleotide diphosphates as a
product of reaction.
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FUNCTION: Select and exclude the RNA substrates.




Domains

e N-terminal domain (NTD)
* RNA binding S1
e Zn-ribbons domains




Lineage:

1. Root: scop
2. Class: Small proteins [56992]

Usually dominated by metal lipand, heme, and/or disulfide bridges
3. Fold: Rubredoxin-like [57769]

metal(zinc or ironj-bound fold; sequence contains two CX(n)C motifs, in most cases n = 2

4. Superfamily: Zinc beta-ribbon [57783]
i, uperfamily







KH domain







Lineage:

~J Ch

. Root: scop
. Class: Alpha and beta proteins (a+b) [53931]

Mainly antiparallel beta sheets (segregated alpha and beta regions)

. Fold: Eukaryotic tvpe KH-domain (KH-domain type I} [54790]

beta-alpha(2 )-beta(2 )-alpha; 2 layers: alphal/beta

. Superfamily: Eukaryotic type KH-domain (KH-domain type I) [54791]

Prokaryotic and eukaryotic domains share a KH-motif but have different topologies
O uperfamily

. Family: Eukaryotic type KH-domain (KH-domain type T) [54792]

an RNA-binding domain

. Protein: Exosome complex RNA-binding protein 1, ECR1 [160229]
. Species: Sulfolobus solfataricus [Taxld: 2287] [160232]

50 QUXCA 153-221



Type | KH-domain = Baafpa

Characteristic loop (GxNG) but in
S.solfataricus we find an AXNG motif
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@ Rrp4 Subunit > KH domain

Structure-based alignment: STAMP
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Interaction between S1 and KH domain stabilized by hydrogen bonds.

HYDROGEN

B DISTANCE ANGLE
ASN181 — ILE69 2.5A 120.49
ASN181 — ILE69 2.1A 192.3¢
ASN182 - ILES6 1.6A 208.9¢
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Lineage:

1. Root: scop
2. Class: All beta proteins [48724]
3. Fold: OB-fold [50198]
barrel, closed or partly opened n=5, §=10 or §=8; preek-key
4. Superfamily: Nucleic acid-binding proteins [50249]

O uperfamily
5. Family: Cold shock DNA -binding domain-like [S0282]
barrel, closed: n=5, §=8
. Protein: Eukaryotic initiation factor 2alpha, elF2alpha, N-terminal domain [74950]
. Species: Sulfolobus solfataricus [TaxId: 2287] [141310]
S0 Q97279 1-84
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@ Rrp4 Subunit > S1 domain

Structure-based alignment: STAMP
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Structure-based alignment: STAMP




Distance ON = 1.84A
Angle OHN = 1719




RNA interaction
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Rrp4 versus Csl4













CAP flexibility




CAP flexibility
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1. Root: scop

2. Class: Alpha and beta proteins (a+b) [53931]
Mainly antiparallel beta sheets (segrepated alpha and beta regions)

3. Fold: Ribosomal protein S5 domain 2-like [54210]
core: beta( 3 )-alpha-beta-alpha; 2 layers: alphafbeta; left-handed crossover

4. Superfamily: Ribosomal protein 55 domain 2-like [54211]
S uperfamily

5. Family: Ribonuclease PH domain 1-like [54229]

6. Protein: Exosome complex exonuclease 1, ECX1 [159923]

7. Species: Sulfolobus solfataricus [TaxId: 22871 [159924]

1. Root: scop
2. Class: Alpha and beta proteins (a+b) [53931]

Mainly antiparallel beta sheets (segrepated alpha and beta regions)
3. Fold: Ribonuclease PH domain 2-like [55665]

beta(2 )-alpha-betaf2 )-alpha; 3 layers: alphalbetalalpha; antiparallel sheet: order 2134
4. Superfamily: Ribonuclease PH domain 2-like [55666]

2 uperfamily
5. Family: Ribonuclease PH domain 2-like [55667]
6. Protein: Exosome complex exonuclease 1, ECX1 [160590]
7. Species: Sulfolobus solfataricus [TaxId: 2287] [160591]




First of all, we do a STAMP to study the structural conservation between the two subunits. As you can see at
the image and the ouput, the structure is quite conserved instead the 23% sequence identity




The RNAse PH-like domains contain 4 regions implicated in different tasks:
Region I: Residues interacting with region Il of the same polypeptide to the maintenance of the fold
Region Il: Residues involved in the intermolecular contact to establish the heterodimers between Rrp41-Rrp42
Region llI: Residues that form the phosphate binding surface
Region IV: Residues that are forming the catalitical site

Although the 2 subunits have the same RNAse PH-like domain, they differ in the capacity of develop the phosphorolytic action, so the difference must be in the RIV
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Repd2/1-273 1GHMSSTPFSNGNI IP | IKKES|-VSLFEK 'EAL sHTECY ARk LvK LETHAMY LBGTK- LEI--D--KPYEDTENGGNE FN 83
Repd1/1-233 RP--KLILD--D-WK |

K ERSGY L | FEMGNEIKA | BAVYGPKEMHPRHLS--- LEIDRAVIERER 72




Rrpd2/1-273 1GHMSSTPSHNQNI TP I IKKESI-VSLFEK ] DY AJK LVEKLETIMY LGTK-LEI --D--KPYEDTENQGNH I MN 39
Rrpd1/1-233 RP--KLILD--D-K K

GV L | FEMGNEIKA | BAVYGPKEMHPRHLS--- LEIDRAVIERER 72




Rrp42/1-273

Rrpd1/1-233

LA—T!TFE
FSTDERKN

FE—KFTEDTEHQEHHIEHHELL
60 HLS--- LBIDR AVIERER Y HMT

Hydrogen bonds

LYS97-GLU109 1’65 A 154’07 @

GLU105-GLU109 1’77 A 163’43 ¢

ASG116-GLU94 1’98 A 153’19 ¢

Salt bridges
ARG116-GLU94 2’84 A

GLU109-LYS97 2’63 A

2’88 A

ARG100-GLU105
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Z-score

Aray
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200 400 600 200 1000

Number of residues

Lenght 273

Zscore -9’38

Lenght 233
Zscore -7’33

Rrp41-42
Lenght 739

Zscore -11'74













RNA specific Sequence unspecific



RNA specific thanks
to the 2’0OH binding

HoO  OH o H

RNAT DNA/-

2 Hydroxy 2'Deoxy




Sequence inespecific thanks to
phosphate backbone binding




. Exosome Core > Interaction with RNA

The pathway of RNA within
the archaeal Exosome

1.

2.

Interaction with the CAP
1st interaction surface

2nd interaction surface
within the central channel

Active site: Degradation

Removal of monophosphates



1st inteaction surface: The 10A neck of Rrp41
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1st interaction surface

Bond: 1’71 Amstrongs
Angle: 172’28 grades




2nd inteaction surface




2nd inteaction surface
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ACTIVE SITE

Active Site
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R132:NH1-Rrp41

. _%’ ROZ2:NH1-Rrp4 1
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ENAJTE,

ACTIVE
SITE
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. Exosome Core > Interaction with RNA

N1

M2

substrate cleavage product
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1 INTRODUCTION

1.1. What’s the Exosome?
1.2. Exosome fuction

1.3. Exosome structure

THE ARCHAEAL EXOSOME CAP
2.1. Csl4 Subunit
2.2. Rrp4 subunit

THE ARCHAEAL EXOSOME CORE
3.1. Fold
3.2. Interaction between subunits
3.3. Interaction with the RNA

EVOLUTION OF THE EXOSOME
4.7. Evolution of the Cap subunits
4.7 . Evolution of the Core subunits
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. Evolution of the CAP subunits > Csl4

Structure-based alignment: STAMP

zaldal1-479 1TMRFWVMP - - - - - - - . GD---RIGSAEEYVKGEGWYEEGGELFA- - - - -« - v o vt i v ann AVAGKLI IKDRVAKY - - 45
2afdeu1-180 T aeaes RYCIPGERLEMLEE - - « « = = = = v s v e s s v an GSPGSGTYTRHGY IFSSLAGCLMKSSE - - « - = = « =« NG43

soldar1-179 B o 2omtiniace E.-.-S|5P| FEIUKIBUILGRIUBLHMErII._rEUEEKKIEMHG-FIH.[EILHVSHUDIG‘:’UH.EEAVTTZ
ssldeu/i-180 44 ALPVVSVVRET-EsoLLPovEA IMTckllss insrRrBkvHILyv-BsmPLeknBr BB T RKEDVRATEKDKVERY KSF 117
ssidart-172 113 G‘T’LlLKIHlE ----- EILRISIKIEIM.LRI EE TE.EE'EHI:HL wlxlrswvsmaw 178
asddews-180 118 RPG WL SLGDADSHNYLETHEAENEL W 12 PISWCEMD KETHTEKEF s R 180

No. Domainl Domain2 SC RMS Lenl Len2 Align NFit Eg. Secs. %I %5  P(m)
Pair 1 csldss csldeu 4.31 1.44 179 188 212 189 186 @ 26.42 108.88 B.95e-87



Zn-ribbon
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Structure-based alighment: STAMP

RrpaEuk /1-250 le-emmmm- HL-DTITTD—TGFMRGI—IGTTMGEEILIASIAISUERUMKLICIKAIK—TRIIGEVG.ED
RrpdSs/1-207 1QEIVLQPRS | ELLAEGEFQIPWSPY | LK INSEYYSTMVEILFOVEKDTOFEM I PIBECSFEYPK I N 70
RrpaEuk /1-250 61 ‘u'IRITE QHRIKIETMSHLDS‘u’ILLISM———-N——ELA—MI{:FIQE.LISIEVQAVFSDGAUSIHT—R 122
Rrp45s/1-207 71 IGLVEDME I YCHMVMD | KAPYKAYEP ABIN- LLGRS INVGEDLRBRYDVIEDYV | R | ENFDRS I DPVIllSVKG 139

Rrp4fuk/1-250 123 SLHTIHLGQ ‘u’L‘u’El"u'SIEL—-—I——IRQI—THFH-——-DLF‘CGAI‘u'ILG.F.ITPTFEHGFIANLEF“J 183
Rrpd5s/1-207 140 K-DLGRYSNE I vIDIMBEVKYFRM I GEN-BSM---YETLTSK--81FvVaA Rl - - ssdeasaneuaa 126

Rrp4Euk/1-250 lMSLADRE—UIIRLRN{IISL‘u‘T———{lRMMLTDTSILTETEASLFHQIKDILKF‘EIMEEIM’METRQHLLEQE249
Rrpd5s/1-207 187 - -~ - - - aF R E- T IMERTREI ENESRIRS oo ccsodisuaiicaliooisosilanisadoianiss 207

No. Domainl Domaing 5c RMS Lenl LenZ Align NFit Egq. Secs. %I %S5  P(m)
Pair 1 2nnéH 2JEBI 3.74 2.14 250 287 229 129 1723 @ 26.83 100.00 2.34e-87



Structure-based alignment: STAMP

RMSD: 2’14
Sc: 3’74




Structure-based alighment: STAMP

Rrp40Euk/1-236 1ARAA-RTV LC—'IZl‘u'IL.E--LLLF' EQEDAEGIEGAVEF‘.GDRLL‘u‘IKEIRLRHIEF‘GSGSC—C-G 59
Rrpdss/1-207 1---QEIVLQPRS |8V LLAEGEF--Q|PWSEY | LK | -NSKYYSHEVVEBLFDVE-------- DT 50

Rrp40Euk/1-236 6O u‘rwlum—qmlulwﬁlﬂ.|ITA}=:5CD| FH.VCGSEPISIS‘I’LS—FEIAT———KRM—R—F‘ 116
Rrp45s/1-207 sIQFEMIPLEGS FRYEK I NO I LMEDVE I Yowvill | kAP YKBYHEPASNLL-BRS INVG-EDLRR 112
Rrp40Euk/1-236 117 NVQ LITGQFUUAHKDMEIEMM‘EIDS{IGHAM—GMIUIEﬂDILLFK‘u‘TL{}LIRKLL—APDEEI 178
Rrp45s/1-207 113 YLD YVIAR|ENFDRS I DEVLSV------ KGKDLEBR-VSNEIVIDIMPVEVPRY IGK-NKSM 168

Rrp40fuk/1-236 179 IQEVGKLYPLE ‘u'FGM-‘u'KIKT 1QaT L.AHI LEAC--~--EHMTSDOQRKQ I FSRLAES 236
Rrp45e/1-207 163 YETLTSK--5-FVAN - -MF--S-FEMMMI EAIRK I ENESHIK-==-c-=-c-ooocoo- 207

No. Domainl DomainZ Sc RMS Lenl LenZ Align NFit Eq. Secs. %I %S5  P(m)
Pair 1 Z2nnbG 2JE 4.19 2.33 236 207 238 128 124 @ 21.77 108.00 0.00013



Structure-based alignment: STAMP

RMSD: 2’33
Sc: 4’19




. Evolution of the CAP subunits > Rrp4

deus{-250
J01-238
451-207

Jeus-250
J01-238
441-207

Jews]-250
4r1-236
44-207

Jeus]-250
404-236
d-207

Na.
Pair 1
Pair 2
Pair 3

Structure-based alignment: STAMP

Rrp4eu/Rrp40eu/Rrpdar

1ARAA-RTVL-GO
1---0QEIVLQPRS|

ﬂ TITTD-

-QalP

NERLDS

WGESEP
38 KAPY K

- TGF MAGE
-ELLLPEGEDAH
LAEGEF -

R YMG-E-E
AVERGD - R
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EH -

3C
3.ol
3.74

EMoo KR
AKSGDIE
EDME | v ol
e TRSLKYE- KLGO
191 CIDSCGRAN- - GMBIV 160D
137 V- - - - - - KGK-DLER-YWSN
182 PYSLADREV ISR GEISLVT-
202 KTIQUTL ILEAB
187 - -SE-E IEAEHKIENESHI
Domainl Domain?
rrpdeu rrp4e
rredeu rrpd
rrpds rrpd

4.19

- NEL I

d

-DTAFE

| PlEe

L] EEVQAVFSEGAVSHH

GOFWWANIK

VGDIL | QEMV
UovGDl vl AR EnFDRS IDEVES

I"PTPEHGF | ANLE

I %5 Pim)

-DTSILYCYEA-SLPHQIKDILKPEIMEE I WVMETRQRLLEQEG
-MTSDQRKQIFSRLAES
S T v R T e v R T e i T T v R v i N e SR R e
RMS Lenl LenZ Align NFit Eq. Secs.
2.85 258 236 255 137 127
2.14 250 287 229 129 123
2.37 236 287y 236 126 122

120
140
136

181
201
186

250
236
207

g 24.41 leg.08 4.38e-0&
B 26.83 le0.eo 2.34e-87
B 22.95 108.88 3.95e-85



Pair

Pair

Structure-based alighment: STAMP

Mo, Domainl
1 15RD

Mo. Domainl
1 1SRO

51 PNPase/1-76
Rrp45s/1-207

£1 PMPase/1-76
Rrp48:/1-207

£1 PNPase;/1-76
Rrpabhs /1-207

£1 PNPase;s1-76
RrpaSs/1-207

£1 PMPasesl-7b0
Rrpabs/1-207

Domaing 5c FMS Lenl LenZ Align NFit Eq. Secs. I %S P{m)
21EB @.18 12.72 76 207 199 69 1@ @ 0.00 100.00 1.00008 LOW SCORE

Domaing Sc RMS Lenl LenZ Align NFit Eq. Secs. %I %S5 P({m)
2JEB 2.49 1.66 76 207 85 59 58 B 22.41 100.00 B.00275

I1QEIVLIOQFRSIVVPOGELLAEGEFQIPWSPY | LEITNSKEYYSTYVOGLFDVEDTO 51

i

5 FEVIPLEGSFYYPKINDIWVI EDVEIY KAPYEKAY LPASNLL-G 101

42 -RV--EK-VTD QMIQEIWHLEUIQGMR.-|---+=:EA -------- 76
102 RS INVGEDLRRENDVEDYM | AR I ENFBRS | DPVIESVEGKDLGRYSNGIV I D 152

155 IMPVEVPREV I GENKESMYETLTSKS I FVANNGR IWAFSEEILIEATRKIENE 203

---------- AE | E‘u'ER‘u'TTIHITRIUDFI.;FIAIG-L‘.GH EGLVH I Ea 1 ADK 41
L vMlD

204 S5HIK 207
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|Pair
[Pair
|Pair
|Pair
;Puir
[Pair

Pair
Pair
Pair
Pair
Pair
Pair

Mo .

LN s L Pl

O LA o L P .

Structure-based alighment: STAMP

Domainl
15R01
15R01
15R01
ZIJE6I
ZJEBI
2nnbi

Domainl
15R01
1SR0O1
1SR01
2ZJEGI
ZIERI
ZnnigG

Domaing
2JEGI
2nn6h
ZangH
Znnéh
ZnngH
ZnnGH

Domaing
2JEBI
2nngG
ZnnéH
2nngG
ZnnéH
ZnnéH

5S¢

8.18
@.10
@.12
4.23
3.76
3.81

Mol L L P P I LA
G P LN o= A |
-P-'..DLHEME

RMS
12.72
13.84
14.35

2.30

2.38

2.87

Lenl
76
76
76

287
287
236

RM5

1.67
1.86
1.88
1.83
1.61
Z2.34

Len?
287
236
250
236
256
250

Lenl
76
76
76

207
207
236

Align NFit Egq. Secs.

199
239
243
234
238
275

LenZ
207
236
258
236
258
258

69
31
59

Align NFit Eqg. Secs.

&5
&6
&3
243
267
284

10
8
3

123 128

132 128

135 128

o222

68 59
58 56
65 59
187 183
188 181
97 9@

%1
&. 6B
25.08
33.33
23.33
25.78
24.22

o= = = = =

106.09 1.09e-65
106.200 1.93e-67
106.00 1.78e-06

%5 P(m)

106.00 1.00000 | LOW SCORE
106.00 @.14886 |LOW SCORE
106.00 1.00060 |LOW SCORE

%I %5 P(m)
23.73 100.00 0.00318
16.87 100.00 0.09938
18.64 100.08 0.03598
21.36 100.09 0.00a72
26.73 @ 1.08e-86

@

.2
106.9
17.78 100.00 0.00882



Structure-based alighment: STAMP

51 ecolif1=7a
Rrpdeu/l-250
Rrp4Ss/1-207
\Rrp40eu/1-236

51 e.califl-76
Rrpdeu/l1-250
RrpdSs/1=207
Rrpdleu/1-236

sl ecolif1-76
Rrpdeu/l-230
RrpdSs/1-207
Rrpd0eu/1-236

1 ecolif1-76
Rrpdeu/1=250
Rrp45s/1-207
Rrpddeu/1-236

21 ecolifl-76
Rrpdeu/1-250
Rrpd5s/1-207
Rrpdleus1-236

] e HLEVPGD-TITTD--T-GF-MRGHGT---YMGE-EKL | ASVA-GSV---E
1---QEIVLOPRS IVM-PG-ELLAEGEFQ--IP-WSPYIL---K-INSKYYS-TVVGLFDVKD
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i s o e S AE|EVERVYTEKNMTR IVDFGAFMA IGGGKEGLVHISQ I AD
BRV---=-=- NKLICMKALK-TRY IGEVGD INMVBR I TEVOQKRWKMETNSRLDSVELLS-5-M
S0 TQ--mmmmm -~ FEWIPLECSFfTPKIMﬂIFI LMEDVEIYGWVMD I KAPYKAYLPASNLL-
43 HKEPGSGSGGGVYWMDS -QQKRY VP VKEDHY I8 | MTAKSGD | FEKMDVGGSEPASLSYLS-FE
| i ML e e
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------ KGKDLGR-VSNGIVIDIM

IDEGAT———KRM——WFNUQV OLIYGOFVVANKDMEP EMVC IDSCGRAN-GMGY | GADGLLFEVT
133 P5L---VKRQK---THF-HDL-P-CGASV I LGNNGFIWIYPTPEHGF IANLEPVSLADREVI
155 PYKVPRY | -GKNKSM-YETLTSK--5-- | FYANNGRI|-W-----cnmmocmn-- A--F-5-E-
165 LGLIRKLL-APDCE| - IQEVGK=-LYPLEIVFGMNGRIWVEK-----=c--o--- A--KTIQQT

152 SRIERNC T | SLVT-QR--MMLYDTS | LYCYEA--SLPHOIKDI|LKPEIMEE |VMETRQRLLEQ
191 Ef) EABIRE | EMESH- | Ko oo = mmmm i m e s s i i e i e e e i
209 L | AN LEAC-~--EHMT -~~~ 5DOQRKQ | FSRLAESm-m-rmcrocmmmcmm e m ==

37
45
43

40
89
100
108

il

138
154
164

151
150
208



Structure-based alignment: STAMP

RMSD: 1'92
Sc: 2’69




Structure-based alighment: STAMP

| Mo. Domainl DomainZ 5c FMS Lenl Len2 Align NFit Eq. Secs. %I %5 P(m)

|Pair 1 2JE6_bioI 3cdiA @.25 2.45 621 516 971 21 11 B 9.89 106.00 1.00000 LOW SCORE
No. Domainl Domain Sc RMS Lenl LenZ Align NFit Eq. Secs. %I %5 P(m)

Pair 1 2nn6 3cdi .18 1.97 486 516 66 15 4 @ 25.00 100.00 1.00000|L0W SCORE

Pair 2 2nné 2JE6 8.18 2.23 486 621 BB8 14 12 @ B.33 100.00 1.00000|L0W SCORE

Pair 3 3cdi 2JEG g.2e 2.39 516 621 938 15 &8 @ ©.00 100.00 1.00000|L0W SCORE
No. Domainl Domaing Sc RM5 Lenl LenZ Align NFit Eq. Secs. %I %S P{m)

Pair 1 3cdiA 15RO @.32 1.33 516 76 514 15 12 @ B.33 100.00 1.00008|LOW SCORE



Structural superimposition: XAM




Conservation among Archaeas

Af_rrpd1/1-246
Mrh rrpdlr1=-222
S5 rrpdls1-234

Af repa171-246
Mth_rrp41/1-222
S5 rrpdifi-234

AF rrp21f1-2496
Mth rrpd171-222
S5 rrpdls1-234

Al rrpa1/1-246
Mth_rrpdl/1-222
S5 prpdif1-234

Al rrpalf1-246
Mrh rrpglfl=222
55 rrpdlfi=234

Sso_42/1-273
AF 42751-253
Mth 4271-261

Sgao 42/1-273
Af 4271-253
Mrh 4271-261

Ssa 42f1=-273
AF 4271-253
Mth 42/1-261

Ssa 42/1-273
Al 2271-253
Mth_42/1-261

Sio 42/1-273
Al 4271-253%
Mih_42/1-261
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Al 4171-2496
S50 4171233
Mih_41/1-222

Af 3171-246
Sep 41/1-233
Mth 41/1-224

Al 4171-2496
S50 4171233
Mih_41/1-222

Af 4171-246
S50 41/1-233
Mth_41/1-222

AF 41/1-246
Seo 41/1-233
Mth 41/1-222

Sgo 4271-273
Al 22/1-253
Mth_42/1-261
Sso 42/1-273
Al 42/1-253
Mith_42/1-261
Sso_4271-273
Af 42/1-253

Mth_ 42/1-261

Seo 4271-273
Af 4271-253
Mth_42/1-261

Sso 42/1-273
Al 42/1-253
Mth_42/1-261

111
101
93

102 152
102 152
24 144
153 202
153 139
145 151
203 246
200 233

152 224

Rrp4dl

Rrp41l






What bibliography says...

e Core eukaryotic subunits derivate from the achaeal
subunits

e Human exosome doesn’t have phosphorolytic
activity
 They conserve the same fold



Archaeal Rrp41 (B) <

r
Eukaryotic Rrp41 (B)

Eukaryotic Rrp46 (D) >

Eukaryotic Mtr3 (F)

ZNNGAS1-340
2ZNNGD/1-205
ZNNGF/1-223
2IEBR/1-233
2NNEB/1-235
2NNGEf1-275
2JEBAS1-273
ZNNECS1-270

2NNEAS1-340
2NNED/1-205%
2NNEFF1-223
2JEBB/1-233

2NNEB/1-235
2NNEES1-275
2IEBAS1-273

INNEC/1-270

2NNEAS1-340
2NNED1-205
2NNGEf1-223
2JEBB/1-233

2NNEB/1-235
2NNGE/1-275
2JEBAf1-273

2ZNNGC/1-270

2NNEAS1-340
2ZNNED{1-205
2NNGF/1-223
2JEBB/1-233
ZNNGB/1-235
2NNGE/1-275
2JEBA/1-273
ZNNGC/1-270

.

\

/

Archaeal Rrp42 (A) <

r D
Eukaryotic Rrp42 (A)

Eukaryotic Rrp43 (C)
Eukaryotic Rrp45 (A)

\. ~




m Evolution of the CORE subunits

Rrp41 Sso vs Rrp41 Hs Rrp41 Sso vs Mtr3 Hs Rrp41 Sso vs Rrp46 Hs

Sc: 8’18 Sc: 7’33 Sc: 7'27
RMSD: 1’32 RMSD: 1’38 RMSD: 1°26



. Evolution of the CORE subunits
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Structural alignment with alignfit between archaeal rrp41 and its derivated subunits in eukaryotic
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Evolution of the CORE subunits

Rrp42 Sso vs Rrp42 Hs
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RMSD: 1’58

Rrp42 Sso vs Rrp43 Hs
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But some questions remain to be
investigated...

Why the evolution has allow the lack
of function in the eukaryotic
exosome?

How interact the eukaryotic
exosome with the subunits that bring
the hydrolitic function?

Which is the relationship between
Rrp41-42 and the bacterial analog
PNPase PH?

Is there any relationship between
the bacterial KH domain anc
archaeal KH domain? .

Coevolution of Rrp41 and Rrp42
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