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Figure S1. Sequence clusters used  in analysis. The protein  targets  in  the MCSG pipeline were divided 
into  two  classes:  a)  the MCSG‐INSOLUBLE  class  represents  targets  that  express  at  high  level,  but  are 
insoluble and b) the MCSG‐PDB class represents those targets deposited into PDB. In order to increase 
the success rate in the MCSG pipeline, orthologous targets are used, generating sequence classes with 
high  similarity,  while  towards  the  end  of  the  pipeline  similar  sequences  are  eliminated  in  order  to 
increase  sequence  uniqueness.  The  classes  were  clustered  using  cd‐hit  [16]  and  the  60%  similarity 
classes were used in the analysis. 



 

 

 

 

Figure  S2.  The Distribution  of Molecular Weight  of  Targets Used  in  Study.  The molecular weight  of 
protein targets in the MCSG‐INSOLUBLE and MCSG‐PDB classes were binned using a 10kDa bin‐size and 
normalized. 

 



 

 

 



Figure  S3.  The  Species  Distribution  of  Targets.  The  small‐scale  expression  and  solubility  data  was 
grouped by species as a ratio of low and high solubility clones (yellow bars). The ratio of PDB structures 
versus clones processed is shown in green.  

 



 

 

Figure  S4.  Correlation  Between  the  Iso‐electric  Points  Calculations.  The  pI  was  calculated  for  the 
datasets using the OB_score program and MCSG method. The pI values calculated by the two methods 
correlated well in the acidic and basic regions, but showed poor correlation around neutral pI. 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Figure  S5.  The  Receiver  Operator  Curve  of  the  MCSG  Z‐score  Analysis.  The  MCSG‐INSOLUBLE  and 
MCSG‐PDB  datasets were  combined  and  a  repeated  random  sub‐sampling  validation was  performed. 
60% of the data was used to generate a Z‐score matrix from the pI and GRAVY values. The generated Z‐
score matrix was  used  to  calculate  Z‐score  for  the  testing  dataset  (40%).  The  true  positive  and  false 
positive rate is shown in A with a 58% area under the ROC. The MCC was calculated and displayed along 
the accuracy in relation to the true positive rate (B). 



 

 

 

Figure S6. Clustering of AAindex1 attributes. The AAIndex database entries [33] were normalized, and 
clustered  into  30  classes  using  Kohonen  Maps.  Two  representative  attributes  from  each  class  were 
selected in this study. The X‐axis denotes the amino acid, while the Y‐axis denotes the cluster identifiers.  
The color scale denotes the normalized value of the attributes. 

 


