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Bridging the gap 
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Protein representation 
Levels of abstraction 

• Name 

 

• Sequence 

 

• Atoms and bonds 
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H-HAEGTFTSDVSSYLEGQAAKEFIAWLVKGR-[NH2] 

GLP-1 



Protein Line Notation (PLN) 

• Protein “SMILES” – sequence with chemical 
annotations 
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H-AF[PhSer]D(cyclo1)HK(cyclo1)IC(1)HAVC(1)L-[NH2] 



DerNot expressions 

• Derivatives Notation 

– IUPAC-like protein naming 
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des-(B30) endo-R(B28) K(A4)A(B2) “Human Insulin“ 

deletions insertions substitutions 



Pop-quiz – spot the difference 
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= ? 

(cyclo)-[MeBmt]-[Abu]-[MeGly]-[MeLeu]-
Val-[MeLeu]-Ala-dAla-[MeLeu]-[MeLeu]-
[MeVal]-(cyclo) name="Cyclosporin CsA" 

(cyclo)-Val-[MeLeu]-Ala-dAla-[MeLeu]-
[MeLeu]-Val-[MeBmt]-[Abu]-[MeGly]-
[MeLeu]- (cyclo) 



Pop-quiz – spot the difference 
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= ? 

(cyclo)-[MeBmt]-[Abu]-[MeGly]-[MeLeu]-
Val-[MeLeu]-Ala-dAla-[MeLeu]-[MeLeu]-
[MeVal]-(cyclo) name="Cyclosporin CsA" 

(cyclo)-Val-[MeLeu]-Ala-dAla-[MeLeu]-
[MeLeu]-Val-[MeBmt]-[Abu]-[MeGly]-
[MeLeu]- (cyclo) 

V(11) "Cyclosporin CsA" Proteax_DerNot_Diff(<right>, <left>) => 



Implementing it 
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Technology stack 
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HTML5-capable browser 

Apache + mod_python + psycopg2 

  FF3.5+              Chrome    Android/iPhone      IE9+ 

PostgreSQL 

RDKit Proteax 

Plug-ins 

(Proteax runs nicely 
  inside Oracle® too) 



Database layers 
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bcf_demo_facade 

bcf_demo_tables 

bcf_demo_user bcf_demo_login 

Storage and business logic schema 
Physical tables, triggers and rules 

Client access schema 
Views, functions, and 
stored procedures 

Client 
access role 

Client login account 



The data model 
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Using it 
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Selecting SAR source data 
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Selecting SAR source data 
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select 

     row_number() over (order by min_value, max_value) as rownum,  

     proteax.name(protein_text), 

     proteax.dernot_diff(protein_text, reference_protein, '*D'), 

     name as parameter, 

     min_value || ' - ' || max_value as value, 

     unit 

  from ( 

    select 

         *, 

         (select protein_text from bcf_demo_tables.compounds where no = _ref_compound_no 

         ) as reference_protein 

      from ( 

        select 

             cmp.id as compound_id, apar.id as assay_parameter_id, 

             min(expval.value) as min_value, max(expval.value) as max_value 

          from bcf_demo_tables.compounds cmp 

               inner join bcf_demo_tables.projects proj on proj.id = cmp.project_id 

               inner join bcf_demo_tables.batches bat on bat.compound_id = cmp.id 

               inner join bcf_demo_tables.experiment_values expval  

                       on expval.batch_id = bat.id 

               inner join bcf_demo_tables.assay_parameters apar  

                       on apar.id = expval.assay_parameter_id 

               inner join bcf_demo_tables.assays assay on assay.id = apar.assay_id 

         where proj.name = _project_name 

           and assay.name = _assay_name 

           and apar.name = _assay_par_name 

         group by cmp.id, apar.id 

       ) sartable_raw 

         inner join bcf_demo_tables.compounds cmp on cmp.id = sartable_raw.compound_id 

         inner join bcf_demo_tables.assay_parameters apar  

                 on apar.id = sartable_raw.assay_parameter_id 

   ) sartable 

  order by min_value, max_value; 
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select 

     row_number() over (order by min_value, max_value) as rownum,  

     proteax.name(protein_text), 

     proteax.dernot_diff(protein_text, reference_protein, '*D'), 

     name as parameter, 

     min_value || ' - ' || max_value as value, 

     unit 

  from ( 

    select 

         *, 

         (select protein_text from bcf_demo_tables.compounds where no = _ref_compound_no 

         ) as reference_protein 

      from ( 

        select 

             cmp.id as compound_id, apar.id as assay_parameter_id, 

             min(expval.value) as min_value,  

             max(expval.value) as max_value 

          from bcf_demo_tables.compounds cmp 

               inner join bcf_demo_tables.projects proj on ... 

               inner join bcf_demo_tables.batches bat on ... 

               inner join bcf_demo_tables.experiment_values expval ... 

               inner join bcf_demo_tables.assay_parameters apar ... 

               inner join bcf_demo_tables.assays assay on ... 

         where proj.name = _project_name 

           and assay.name = _assay_name 

           and apar.name = _assay_par_name 

         group by cmp.id, apar.id 
       ) sartable_raw 

         inner join bcf_demo_tables.compounds cmp on cmp.id = sartable_raw.compound_id 

         inner join bcf_demo_tables.assay_parameters apar  

                 on apar.id = sartable_raw.assay_parameter_id 

   ) sartable 

  order by min_value, max_value; 
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select 

     row_number() over (order by min_value, max_value) as rownum,  

     proteax.name(protein_text), 

     proteax.dernot_diff(protein_text, reference_protein, '*D'), 

     name as parameter, 

     min_value || ' - ' || max_value as value, 

     unit 

  from ( 

    select 

         *, 

         (select protein_text from bcf_demo_tables.compounds  

           where no = _ref_compound_no 

         ) as reference_protein 

      from ( 
        select 

             cmp.id as compound_id, apar.id as assay_parameter_id, 

             min(expval.value) as min_value, max(expval.value) as max_value 

          from bcf_demo_tables.compounds cmp 

               inner join bcf_demo_tables.projects proj on proj.id = cmp.project_id 

               inner join bcf_demo_tables.batches bat on bat.compound_id = cmp.id 

               inner join bcf_demo_tables.experiment_values expval  

                       on expval.batch_id = bat.id 

               inner join bcf_demo_tables.assay_parameters apar  

                       on apar.id = expval.assay_parameter_id 

               inner join bcf_demo_tables.assays assay on assay.id = apar.assay_id 

         where proj.name = _project_name 

           and assay.name = _assay_name 

           and apar.name = _assay_par_name 

         group by cmp.id, apar.id 

       ) sartable_raw 

         inner join bcf_demo_tables.compounds cmp on ... 

         inner join bcf_demo_tables.assay_parameters apar ... 
) sartable 

  order by min_value, max_value; 
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select 

     row_number() over (order by min_value, max_value) as rownum,  

     proteax.name(protein_text), 

     proteax.dernot_diff(protein_text, reference_protein, '*D'), 

     name as parameter, 

     min_value || ' - ' || max_value as value, 

     unit 

  from ( 
    select 

         *, 

         (select protein_text from bcf_demo_tables.compounds where no = _ref_compound_no 

         ) as reference_protein 

      from ( 

        select 

             cmp.id as compound_id, apar.id as assay_parameter_id, 

             min(expval.value) as min_value, max(expval.value) as max_value 

          from bcf_demo_tables.compounds cmp 

               inner join bcf_demo_tables.projects proj on proj.id = cmp.project_id 

               inner join bcf_demo_tables.batches bat on bat.compound_id = cmp.id 

               inner join bcf_demo_tables.experiment_values expval  

                       on expval.batch_id = bat.id 

               inner join bcf_demo_tables.assay_parameters apar  

                       on apar.id = expval.assay_parameter_id 

               inner join bcf_demo_tables.assays assay on assay.id = apar.assay_id 

         where proj.name = _project_name 

           and assay.name = _assay_name 

           and apar.name = _assay_par_name 

         group by cmp.id, apar.id 

       ) sartable_raw 

         inner join bcf_demo_tables.compounds cmp on cmp.id = sartable_raw.compound_id 

         inner join bcf_demo_tables.assay_parameters apar  

                 on apar.id = sartable_raw.assay_parameter_id 

   ) sartable 

  order by min_value, max_value; 



Resulting SAR table 
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Just add chemistry 
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SSS search results 

jan@biochemfusion.com MipTec 2011 - Basel 

(SSS query pane collapsed) 
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• ”I now declare this demo database opened” 

– http://www.proteax.dk/demo_db/  
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(my humble apologies to Mr. Winterbottom) 

http://www.proteax.dk/demo_db/

