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  Split of each fasta sequence in the genome -> more than 3,400 for each genome of B. dorei 2-Multiple sequence alignment for each fasta: 'HHblits' > PSI-Blast 3-Prediction & addition of SS elements: 'adssl.pl' 4-Profiling & comparaison with the 3D template « bank »:'HHBlitsdb.pl' & 'HHsearch' 5-Extraction, ranking and analyse of scores. 6-Analyse of selected sequences of proteins. Annotation? Fonction? 7-In fine, a list of cholesterol oxidase putative proteins to test in vitro / in vivo Inverse strategy: setting up of standalone commands • Prediction of MSA profile with SS for each protein of B. Dorei 175 T & B. dorei D8 genomes • Compare each protein with a bank of cholesterol oxidase « Enzyme A » to be assessed Véronique Martin The 3D template « bank » is critical Choosing the bank of cholesterol oxidases -Bank 1 Cholesterol oxidase:• monomeric flavoenzyme catalyzes oxidation and isomerization into cholest-4-en-3-one.• two folds exist, cofactor-FAD-dependent, covalently bound or not.

✪FADFAD

  1B4V. pdb & fasta 1COY.pdb & fasta Cholesterol oxydase from Streptomyces Yue et al, 1999 -1.5 Å Cholesterol oxydase from R. hoagii ex B. steroliticum Li et al, 1993 -1• monomeric flavoenzyme catalyzes oxidation and isomerization into cholest-4-en-3-one. • two folds exist, cofactor-dependent, covalent or not. 3JS8. pdb & fasta 1I19.pdb & fasta Cholesterol oxydase from Chromobacterium sp. DS-1 Sagermann et al, 2010 -1.5 Å Cholesterol oxydase from B. steroliticum Coulombe et al, 2001 -1.7 Å Choosing the bank of cholesterol oxidases -Bank 2 3D structures distinct ✪ Catalytic sites different ✪ Binding patches divergent ✪ FAD binding topologies contrasting despite same redox role C Choosing the bank of cholesterol oxidases -taking one ? Which ? Both ? 99.4 % aa bacdor_01751.fasta.a3m.hhm.out.hhmakeBK1 à Hypothetical protein 99.1 % aa bacdor_01928.fasta.a3m.hhm.out.hhmakeBK1 à L-aspartate oxidase 99.1 % aa bacdor_02089.fasta.a3m.hhm.out.hhmakeBK1 à Succinate Dehydrogenase flavoprotein 97.5 % aa bacdor_03886.fasta.a3m.hhm.out.hhmakeBK1 à Pyridine nucleotide oxido reductase ✪ B. dorei T 99.9 % 172 aa bacdor_03524.fasta.a3m.hhm.out.hhmakeBK2 àUDP-N-acetyl muramate dehydrogenase Sorted by Prob > 95 and size > 50 amino acid residues Identification of hits for B. dorei 175 T with Bank1 and Bank2 Sorted by Prob > 95 and size cut off > 50 amino acid residues ✪ B. dorei 175 T Véronique Martin 99.4 % aa bacdor_01751.fasta.a3m.hhm.out.hhmakeBK1 à Hypothetical protein 99.1 % aa bacdor_01928.fasta.a3m.hhm.out.hhmakeBK1 à L-aspartate oxidase 99.1 % aa bacdor_02089.fasta.a3m.hhm.out.hhmakeBK1 à Succinate Dehydrogenase flavoprotein 97.5 % aa bacdor_03886.fasta.a3m.hhm.out.hhmakeBK1 à Pyridine nucleotide oxido reductase ✪ B. dorei T 99.9 % aa bacdor_03524.fasta.a3m.hhm.out.hhmakeBK2 àUDP-N-acetyl muramate dehydrogenase Sorted by Prob > 95 and size > 50 amino acid residues Comparison of hits for B. dorei 175 T and D8 with Bank1 and Bank2 99.9 % 172 aa bdd8_003618.fasta.a3m.hhm.out.hhmakeBK2 à UDP-N-acetylenolpyruvoylglucosamine reductase = Sorted by Prob > 95 and size cut off > 50 amino acid residues ✪ B. dorei 175 T 99.9 172 aa bdd8_003618.fasta.a3m.hhm.out.hhmakeBK2 à UDP-N-acetylenolpyruvoylglucosamine reductase FAD 1I19 Cholesterol oxidase from bank2 UDP-N-acetylenolpyruvoylglucosamine reductase 1I19 Bank2 1MBB E.coli Gram-Oxidoreductase MurB Analysis of hits with bank2 two for the two strains Sorted by Prob > 95 and size cut off > 50 amino acid residues ✪ B. dorei D8 99.9 172 aa bdd8_003618.fasta.a3m.hhm.out.hhmakeBK2 à UDP-N-acetylenolpyruvoylglucosamine reductase > 95 and size cut off > 50 amino acid residues ✪ B. dorei D8 Analysis of hits with bank2 two for the two strains 99.9 172 aa bdd8_003618.fasta.a3m.hhm.out.hhmakeBK2 à UDP-N-acetylenolpyruvoylglucosamine reductase One major hit for B. dorei D8 and D 175T with Bank2 : possibly an enzyme Active site cholesterol oxidase FAD binding FAD binding Active site oxido-reductase Sorted by Prob > 95 and size cut off > 50 amino acid residues ✪ B. dorei D8 > 95 and size cut off > 50 amino acid residues ✪ B. dorei D8 The hit for B. dorei D8 and D 175T with Bank2 : possibly a flavo-enzyme 99.9 172 aa bdd8_003618.fasta.a3m.hhm.out.hhmakeBK2 à UDP-N-acetylenolpyruvoylglucosamine reductase > 95 and size cut off > 50 amino acid residues ✪ B. dorei D8 The hit for B. dorei D8 and D 175T with Bank2 : possibly a flavo-enzyme 99.9 172 aa bdd8_003618.fasta.a3m.hhm.out.hhmakeBK2 à UDP-N-acetylenolpyruvoylglucosamine reductase > 95 and size cut off > 50 amino acid residues ✪ B. dorei D8 The hit for B. dorei D8 and D 175T with Bank2 : possibly a flavo-enzyme 99.9 172 aa bdd8_003618.fasta.a3m.hhm.out.hhmakeBK2 à UDP-N-acetylenolpyruvoylglucosamine reductase 99.4 % aa bacdor_01751.fasta.a3m.hhm.out.hhmakeBK1 à Hypothetical protein 99.1 % aa bacdor_01928.fasta.a3m.hhm.out.hhmakeBK1 à L-aspartate oxidase 99.1 % aa bacdor_02089.fasta.a3m.hhm.out.hhmakeBK1 à Succinate Dehydrogenase flavoprotein 97.5 % aa bacdor_03886.fasta.a3m.hhm.out.hhmakeBK1 à Pyridine nucleotide oxido reductase ✪ B. dorei T 99.9 % 172 aa bacdor_03524.fasta.a3m.hhm.out.hhmakeBK2 àUDP-N-acetyl muramate dehydrogenase Sorted by Prob > 95 and size > 50 amino acid residues Conclusion from screening of B. dorei 175 T with Bank1 and Bank2 99.9 % 172 aa bdd8_003618.fasta.a3m.hhm.out.hhmakeBK2 à UDP-N-acetylenolpyruvoylglucosamine reductase = Cloning and expression tests in progress. Sorted by Prob > 95 and size cut off > 50 amino acid residues ✪ B. dorei D8 Then, purification, activity test and crystallization assays Cholesterol oxidases are secreted. This contains a signal peptide.
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  Ions detection corresponding to COPROSTANOL • DIMS-MS/MS method in positive ionisation mode Fragments typical of cholesterol derivatives E. Coprostanoligenes samples Coprostanol is present & preferentially detected Coprostanol Catherine. Juste Fabienne Beguet-Crespel

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

•

  Ions detection corresponding to COPROSTANOL • DIMS-MS/MS method in positive ionisation mode Direct introduction of the COPROSTANOL standard by DIMS-MS/MS

										E. Coprostanoligenes						
	✪ Samples resuspended in 500 mL of Chloroform/ Methanol (50/50)				Catherine. Juste Fabienne Beguet-Crespel
	Diluted to 1/100eme before analysis										
		95.08580														Coprostanol
																		[M+H-H2O]+
																			371.36
	100													?					
			109.10130									283.26259				
																[M+H-H2O]+ : 371.3677
	81.07027																	
	Relative Abundance Relative Abundance	163.14780 Fragments typical of cholesterol derivatives 135.11664 123.11678 149.13224						388.39 [M+NH4-H2O]+ 371.36634 389.34 [M+NH4]+ [M+H-NH3]+ [M+H-H2O]+
																				406.40
	69.07038								177.16344	203.17909								
												245.22597							
	57.07051																		
										205.19482 219.21040								
	71.08600 57.07050	95.08579 85.10152	111.11694 125.13244 135.11669	151.14791 165.16356 191.17912 177.16352	217.19461 231.21034 247.24136 259.24156 261.25695 275.27276 275.27247	315.30409 289.28800 315.30361 329.31939 353.31943 353.28353 301.28882	388.15745	416.80756 408.02114
	60 60	80 80	100 100	120 120	140 140	160 160	180 180	200 200	220 220	240 240	260 260	280 280	300 300	320 320	340 340	360 360	380 380	400 400	420 420
												m/z m/z							
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  Ions detection corresponding to COPROSTANOL • DIMS-MS/MS method in positive ionisation mode

							E. Coprostanoligenes samples							
																Catherine. Juste
																Fabienne Beguet-Crespel
		95.08580																
			109.10130															
														[M+H-H2O]+ : 371.3677
	81.07027																	
	Relative Abundance			149.13224 135.11664 123.11678	Fragments typical of cholesterol derivatives		371.36634		
						163.14780													
	69.07038					177.16344	203.17909											
	57.07051																		
								217.19461		261.25695								
										247.24136	275.27247							
													289.28800 315.30361 329.31939 353.31943	388.15745	408.02114
	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420
										m/z									
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Analysis of candidates-Comparison within cholesterol degrading genomes and others

Comparison between E. coprostanoligenes ( 2017 

Score analysis

Hits prediction

Coarse-grained filtering of sequence candidates.