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Fig 1.Molecular Expressions Cell Biology: Ribosomes [Internet]. Micro.magnet.fsu.edu. 2018 [cited 7 
March 2018]. Available from: https://micro.magnet.fsu.edu/cells/ribosomes/ribosomes.html



Figure © 2004 by Griffiths et al. ; text © 2010 by Steven M. Carr
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Table1. Wilson D, Nierhaus K. Ribosomal Proteins in the Spotlight. Critical Reviews in Biochemistry and Molecular Biology. 2005;40(5):243-267 



S7

L2

S11





Class Mainly Beta

Architecture          Beta barrel

Topology

OB Fold 
(Dihydrolipoamide 
Acetyltransferase, 

E2P)

Homologous 
Superfamily

Nucleic acid-binding 
proteins

Class All beta proteins

Fold SH3-like barrel

Superfamily Translation proteins 
SH3-like domain

Family Ribosomal protein L2

Protein Ribosomal protein L2



β1

N-terminal

C-terminal

β3 β4

β5

β1
ɑ-1

ɑ-2

ɑ-4

ɑ-3

ɑ-5

ɑ-6

ɑ-7

β2

β6

β7

β8

β9

β10● Required for the association of 30S and 50S 
ribosome subunits

● Involved in tRNA binding to both A and P sites.
● Involvement in catalysis of peptide synthesis.



U 1810

Arg 88







Lys 102

C 1517







A1811[ OP1] 
 2.82 

 A:ARG 157[ N  ] 

Arg 157

A1811







Arg 88

Lys 102 

Bacterial and eukaryotic 
conservation 

Discordance in E.coli → 
two groups in bacteria 
(Lys and Ile) 
 



Arg 157 Bacterial and eukaryotic 
conservation 



RNA binding domain

Complete conservation

23s RNA binding sites

Determinant residues for the OB fold



RNA binding domain

Complete conservation

His 229 important for 
peptidyl-transferase 
activity



Bacteria/Bacteria Bacteria/Eukaryote

RMSD = 1,553
Q-score = 0,737
% id. = 55,72%

T. thermophilus
E. coli

T. thermophilus
S.cerevisiae

RMSD = 1,722
Q-score = 0,392
% id. = 25,79%





Class Alpha Beta

Architecture 2-Layer Sandwich

Topology
Nucleotidyltransferase; 

domain 5 

Homologous 
Superfamily

Ribosomal protein S11

Class Alpha and beta 
protein

Fold Ribonuclease H-like 
motif

Superfamily
Translational 

machinery 
components

Family Ribosomal protein 
L18 and S11

Protein Ribosomal protein 
S11



C-terminal

N-terminal

ɑ-1

β-1

β-2

β-3

β-4
β-5

ɑ-2

● Selection of the correct tRNA
● Interacts with 16S rRNA:

○ Generate the platform of 30S
○ Forms a bridge with the 50S ribosomal 

subunit



Ser 53

A 695







Lys 55

A 689







Arg 85

C 707







G 1525

Arg 120







Ser 53

Lys 55

Arg 85

Arg 120

Bacterial conservation
Asp in eukaryotes

Bacterial conservation
Glu in eukaryotes

Discordance in E.coli → 
two groups in bacteria 
(Lys and Arg)

Bacterial and eukaryotic 
conservation



Conserved residues on the RNA 
interacting surface of the protein

Highly conserved aminoacids

Sequence of 8 aa present 
between beta4 and alpha2 

Carboxy terminal tail



T.thermophilus
E.coli

T.thermophilus
S.cerevisiae

Bacteria/Bacteria Bacteria/Eukaryote

RMSD = 1,316
Q-score = 0,783
%id. = 52,99%

RMSD = 1,327
Q-score = 0,657
% id. = 38,66%



S11

S7

Arg 54

Tyr 150





Class Mainly Alpha

Architecture Orthogonal Bundle

Topology Ribosomal Protein 
S7

Homologous 
Superfamily

Ribosomal Protein 
S7 domain

Class All alpha protein

Fold Ribosomal protein S7

Superfamily Ribosomal protein S7

Family Ribosomal protein S7

Protein Ribosomal protein S7



N-terminal

β-hairpin

loop 5
loop 2

ɑ-1

ɑ-2

ɑ-3

ɑ-4

ɑ-5

ɑ-6

C-terminal

● Initiation of ribosomal folding 
● Inhibits bacterial growth 

(overexpression)



Arg 95
Glu 74

Arg 111 Glu 123







Asp 20

Lys 63

Val 23

Tyr 18

Gly 19

Asp 15
Tyr 44









Arg 32

U1240







Arg114

C 1297







Arg 76

C1378







Lys29

A1375







G939

Arg 102

G938

Arg 95







A1092

Arg4
Ala2

G1379

Arg3

U1380







N-terminal

alpha-4

alpha-1

beta
loop5

loop2
Helices 
stabilization

Conserved in eukaryotes 
and prokaryotes except 
Glu 74.

Loops 
stabilization 

D-15 and Y-44 are higly 
conserved in bacteria

Y-18 Q-19, D-20, V-22 → 
two groups in bacteria

K-63 → 3 different 
groups in bacteria

RNA-binding

N-terminal and R102 in 
alpha4 highly conserved 
in bacteria and R95 
conserved in evolution

Lys 29 alpha 1 depends 
on the specie

R32, R76, R114→ 2 
groups in bacteria 



Conserved residues

RNA-binding residues

Structure stabilization



Bacteria/Bacteria Bacteria/Eukaryote

RMSD = 1,659
Q-score = 0,717
% id. = 49,01%

RMSD = 1,284
Q-score = 0,468
% id. = 29,03%

E.coli
T.thermophilus

T.thermophilus
S.cerevisiae





Class Alpha Beta

Architecture 3-Layer Sandwich

Topology Rossmann fold 

Homologous 
Superfamily

P-loop containing 
nuclotide triphosphate 

hydrolases

Class Alpha and beta 
proteins

Fold
P-loop containing 

nuclotide triphosphate 
hydrolases

Superfamily
P-loop containing 

nuclotide triphosphate 
hydrolases

Family G proteins

Protein GTPase ERA



KH domain GTPase domain

Linker

CTH



● RNA-binding motif 
● Interaction 16S rRNA 



1x1l

Conserved sequence 
246VIGxxGxxI254

16S rRNA

ERA



Arg 264

C1536



A1531

Arg 255



GTPase domain (NTD)
Linker
KH-domain
HTH of CTD
CTH (C-terminal helix)



GTPase domain (NTD)

Linker

KH-domain

HTH of CTD

CTH (C-terminal helix)

Conserved sequence 
VIGxxGxxI
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