
Genomes in silico

         
                 BIOTECHNOLOGY

• Improvement of fermentation processes
• Overproduction of metabolites
• Mixed processes (chemistry / biotechnology)
• Identification of drug targets
• Models of human diseases
• Identification of new active gene products
• Diagnostic (DNA, 2D protein electrophoresis)
• Labelling of GMOs
•  …  

Genomes in silico

         
       FROM GENES TO FUNCTIONS

Reverse genetics
"Industrial" screening
Analysis in s ilic o
Metabolic reconstruction

c aveat

Structure ≠ Function (ex: crystallins)
Inductive vs Hypothetico deductive approaches
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            GENOME ENGINEERING

               A d hoc  genome construction

• Safe genomes
• Genomes for bioprocesses
• Small genomes
• Hybrid genomes
• Artificial life

Genomes in silico

         WHICH GENOMES ?

	 	 	 	 	 COMPLETE GENOMES  

     E s c heric hia c oli           8/97 (UWis c /J apan)
     B ac illus  s ubtilis           7/97 (E urope/J apan) 
     Helic obac ter pylori        6/97 (T IG R )
     A rc haeoglobus  fulgidus      6/97 (T IG R )
     Methanobac terium thermoautotrophic um 5/97 (G T C )
     Myc oplas ma pneumoniae     11/96 (G ermany)
     S ynec hoc ys tis  s p. P C C 6803  9/96 (J apan)
     Methanoc oc us  jannas c hii    8/96 (T IG R )
     S ac c haromyc es  c erevis iae   4/96 (E urope)
     Myc oplas ma genitalium     10/95 (T IG R )
     Haemophilus  influenzae     8/95 (T IG R )

          

Genomes in silico

         WHICH GENOMES ?

	 	 	 	 	 MODEL GENOMES  

EUBACTERIA 	 	 	 	 EUKARYA 	 	 	 	 ARCHAEA

E s c heric hia c oli  S ac c haromyc es  c erevis iae       No Model
B ac illus  s ubtilis   S c hizos ac c haromyc es  pombe

	 	 	 	         Dros ophila melanogas ter
	 	 	               A rabidopis is  thaliana
	 	 	               Mus  domes tic us 	
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                 DISEASES

Neis s eria meningitidis      T IG R /S anger         2.3 M 
Neis s eria gonorrhea       U. Oklahoma        2.2 M 
C hlamydia trac homatis      S tanford U.         1.2 M 
Myc oplas ma c apric olum    G eorge Mas on U    1.2 M 
Ureaplas ma urealytic um    U. A labama/A B I      0.8 M 
E nteroc oc c us  faec alis       T IG R ,G T C  (? )       3.0 M 
S treptoc oc c us  pyogenes     U. Oklahoma       1.8 M 
S treptoc oc c us  pneumoniae  T IG R ,G T C  (? )       2.5 M 
Myc obac terium tuberc ulos is   T IG R /S anger       4.2 M 
Myc obac terium leprae      G T C ,S ang/P as teur    2.8 M
T reponema pallidum       T IG R /U.T exas        1.1 M 
B orellia burgdorferi        T IG R              1.0 M 
E s c heric hia c oli  O157: H7   J apan            4.6 M
V ibrio c holerae           T IG R              2.0 M  
P orphyromonas  gingivalis    T IG R              2.2 M
P s eudomonas  aeruginos a   T IG R              5.8 M              
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        ONGOING PROJECTS

  A quifex aeolic us             R B I          1.5 M        
 C renarc haeum s ymbios um     R B I           ?  M           
 B orellia burgdorferi          T IG R          1.0 M 
 Deinoc oc c us  radiodurans       T IG R          3.3 M 
 E nteroc oc c us  faec alis         T IG R ,G T C  (? )   3.0 M 
 Myc obac terium tuberc ulos is     T IG R /S anger    4.2 M 
 Methanoc oc c us  jannas c hii     T IG R          1.8 M 
 Neis s eria meningitidis         T IG R /S anger    2.3 M 
 P orphyromonas  gingivalis      T IG R           2.2 M
 S almonella typhimurium       T IG R          4.5 M
 S treptoc oc c us  pneumoniae    T IG R ,G T C  (? )   2.5 M 
 T hermotoga maritima         T IG R           ?  M 
 T reponema pallidum         T IG R /U.T exas     1.1 M 
 V ibrio c holerae             T IG R           2.0 M  
 P s eudomonas  aeruginos a     T IG R           5.8 M              
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        ONGOING PROJECTS

 Halobac terium s alinarium     Max P lank      2.2 M 
S treptomyc es  c oelic olor      S anger          ?  M 
P yroc oc c us  horikos hii (s hinkai) J apan         2.0 M  
S ulfolobus  s olfataric us        C anada         3.0 M 
S ynec hoc oc c us              J apan          2-3 M 
T hermoplas ma ac idophilum    Max P lank      1.5 M 
C hlamydia trac homatis        S tanford U.      1.2 M 
Myc oplas ma c apric olum      G eorge Mas on U  1.2 M 
Neis s eria gonorrhea         U. Oklahoma     2.2 M 
P yroc oc c us  furios us          U. Utah/Maryland  2.0 M 
P yrobac ulum aerophilum      C alT ec h/UC L A     1.9 M 
R hodobac ter c aps ulatus       U. C hic ago       4.0 M 
R hodobac ter s phaeroides      U. T exas , Hous ton 3.8 M 
S treptoc oc c us  pyogenes       U. Oklahoma     1.8 M 
Ureaplas ma urealytic um       U. A labama/A B I   0.8 M
Myc obac terium leprae        G T C ,S ang/P as teur  2.8 M
 


