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The bacterial translation initiation factor IF2 - a target candidate for 
species specific drug design 
 
Professor Hans Uffe Sperling-Petersen 
Aarhus University, Denmark 
 
 
Summary 
For more than 50 years we have known antibiotics which target macromolecules in the 
elongation step of the translation machinery, in particular aminoglycosides. The 
initiation step however seems much more reluctant in providing us with efficient and 
specific inhibition targets for bacterial infections of humans.  
     It was recently discovered that two of the bacterial translation initiation factors, 
IF1 and IF2, are universal proteins found in homologous forms in all living organisms. 
     The presentation will concentrate on the bacterial IF2 (eIF5B in eukaryotes) and 
demonstrate characteristic "constant" and variable" regions in this protein. We have 
studied this factor in several bacteria and alignments of these in combination with 
databank sequence data of bIF2 from archae and eukaryotes reveals the C-terminal part 
to be conserved between different species while the N-terminal part is characteristic by 
its variability in both length and composition.  
     It is suggested that the species-specific N-terminal of IF2 may be useful as a 
target for species-specific selective drugs acting on the protein or the nucleic acid level. 
     In addition aspects of raising antibodies against the translation initiation factor 
IF2 will be discussed and results from immunochemical studies will be presented. 
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We have earlier shown extreme intra-species conservation 
of IF2 in isolates of E. coli

- analyzing more than 50 isolates including Danish clinical 
isolates (from blood, urine and faeces) and faeces isolates 
from wild animals (Spanish bulls and Thai elephants)

Intra-species conservation of 
IF2

from wild animals (Spanish bulls and Thai elephants) 
variation  was found at only one aminoacid-position (out of 
890)!

- the variation found was at position 490 in the G-domain: 
approximately 50% glutamine and 50% glycine

- the N-terminal 100% conserved

Sequence Variability of IF2

P. vulgaris 11-97

E. cloacae 11-97

K. oxytoca 11-97

S. thyphi. 11-97
89

94

88

71

99

94

94

89

99

98

97

86

B stearot 8-8717 71 51

E. coli 7-86
d. I-III d. V-VIG-domain1 890

Species
Database

date

 IF2 is very conserved among Enterobacterial species

 The N-terminus of IF2 is highly variable in evolutionary distant species

B. stearot. 8-87

B. subtilis 11-90

E. faecium 11-90

H. influen. 11-95

M. genitali. 2-96

T. aquaticus 2-96
% aa identity vs E. coli IF2

19 75 52

12 73 49

53 82 81

16 64 33

14 59 44

P. vulgaris 917 11-97

E. cloacae 897 11-97

K. oxytoca  896 11-97

S. thyphimuri.892 11-97

B. stearoterm. 741 8-87

B. subtilis 716 11-90

E. faecium 784 11-90

H. influenzae 829 11-95

M. genitaliu. 619 2-96

E. coli 890 7-86
I VIG-domain

S. agalactiaea 927 11-97

L. lactis 950 n.r.

A. aeolicus 805 12-98

B. burgdorfe. 882 12-98

H. pilori 944 11-97

M. pneumo. 617 11-97

II III V Species nºaa
Database

date

CONSTANT REGIONVARIABLE REGION

ENTEROBACTERIAL

EUBACTERIAL

T. aquaticus 571 2-96

S. auriantaca 1054 11-97

Synechoc. sp. 1001 11-97

T. palidum 842 12-98

A. fulgidus 595 12-98

M. jannaschii 578 11-97

M. thermoau. 594 12-98

P. horikoshii 577 12-98

S. acidocalda. 534 12-98

G. theta(Chl) 735 12-98

P. purpur.(Chl) 763 10-96

B. taurus(Mit) 727 11-95

H. sapiens(Mit) 727 11-95

S. pombe(Mit) 686 12-98

S. cerevis.(Mit) 676 5-92

H. sapiens 1220 12-98

S. pombe 1079 10-96

S. cerevisiae 1002 2-95

EUKARYOTIC cytoplasmatic

EUKARYOTIC organellar

ARCHAEBACTERIAL

IF2 is a phylogenetic marker

% identical positions
in alignment 

1000 ~96

Range suitable for generation 
of phylogenetic tree

40-50

SSU rRNA marker
(nucleotide level) 

IF2 marker
(amino-acid level) 

IF2 G-domain marker
(nucleotide level) 

of phylogenetic tree

IF2/eIF5B is a Universal Phylogenetic Marker High Phylogenetic resolution using nucleotides encoding the IF2 G-domain

400 nucleotides in the G-domain were used 
to compare 11 strains of Haemophilus 
parainfluenzae

115
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第1部：海外でサイエンスを学ぶ 
　近江戸伸子准教授（人間形成論） 
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Science studies at Aarhus University

Aarhus, Denmark

 �%
���$����������� �'.<����$��

Kobe University

November 13, 2008

•Population: 5.2 million

•Area: 42,930 km2

•Peninsula + 406 islands

•Language: Danish

•Political system: Democratic Monarchy

•Monarchy since 800 AD (1.200 years)

•Democratic since 1849 (160 years)

•Member of the European Union

���������	���
���������������

Do you know any Danes?
Ole Rømer (1644 -1710) - born in Aarhus

  The speed of light          -              Fountains at Versailles

                 The Bering Streat
The Bering Sea

        Vitus Bering  (1681-1741)
         Born in Horsens, Denmark

Hans Christian Ørsted (1777 - 1851)

Discovered in 1820�electromagnetism



HANS CHRISTIAN ANDERSEN
173)*.736*4

Jens Christian Skov

(born 1919)

����������������� ��

The Nobel Prize in Chemistry 1997

The K+/Na+ pump

The Sydney Opera House

Jørn Utzon (born 1918)

�"�0")�5 "8�� 0��� �!��(�"')��!?

The worlds largest container shipping company
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Carlsberg Research Center

Carlsberg Laboratory
Carlsberg Research Laboratory
Carlsberg Biosector

Aarhus

Written history since 900

Seat of Bishop since 948

Cathedral from 1197

Today app. 300.000 inh.
(2nd in Denmark)
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Structure of Educations (Science)
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    Educations are offered in:
• Computer science
• Mathematics
• Chemistry
• Physics & Astronomy
• Biology
• Geology
• Molecular Biology
• Engineering

•Biotechnology
•Computer technology
•Chemical engineering

Courses are offered by the 8 departments

A Special one-semester course in Envionmental Science
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Forms of teaching

• Lectures (45 min) - based on textbooks (99% in English)

• Theoretical exercises

- classes of 18-24 students, solving examn questions

• Laboratory exercises

• Individual projects - theoretical or experimental

– Especially for exchange students: 5-60 ECTS credits

Lectures 

Laboratory exercises

� $�	���� $��%

<�	�� �������	�	'%!����	���	�%��	��$� Individual
projects



Forms of examination/evaluation

Written examination - normally 4 hours, with or without textbooks

Oral examination - normally 30 min on a known or unknown
question

Written reports - 10-50 pages

Grading systems

The Danish 7-step-scale - an absolute scale

(NEW from September 1st 2007!)

Passed/not passed

12 A

10 B

7 C

4 D

2 E

0 F

- 3 FX
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3 weeks in

August and

January

Practical information

Housing - will be arranged by our International Secretariate

Cost of living (approximately):

Room: 2.250 dkr  = 300 � = app. 38.500 JPY

Food: 1.125 dkr  = 150 � = app. 19.250 JPY

Others: 1.125 dkr  = 150 � = app. 19.250 JPY

Total: 4.500 dkr  =   600 �/month = app. 77.000 JPY

Danish currency: KRONER, DKr (crowns) 1 � = 7,5 kroner 
100 JPY = 5,8429 DKr

Addresses

Aarhus University: www.au.dk
Faculty of Natural Sciences: www.nat.au.dk
Department of Molecular Biology: www.mb.au.dk

Aarhus University BioDesign Laboratories: www.biodesign.dk

Science Studies:

Professor Hans Uffe Sperling-Petersen

Department of Molecular Biology

Aarhus University

Gustav Wiedsvej 10

DK-8000 Aarhus C   Denmark

e-mail: husp@biobase.dk

fax.: + 45 86 18 28 12

Tel.: + 45 89 42 50 50

Contact person at Aarhus University:
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