
 

Supplemental Figure 1. Fold Recognition Performance of Ada-BLAST with 

Different Settings Given Fold-specific Libraries. (a) Relative frequency of # of PSSMs 

generated from each TZ-SABmark queries. The average number of PSSMs generated 

from the queries is 3.6, with the most being 31 PSSMs which were generated from 

d1tfra1, a SAM-domain like fold. If a TZ-SABmark query was not in the version of PDB 

which we used to construct fold-specific libraries, PSSMs were not generated from the 

query. There are 60 such TZ-SABmark queries. (b) Comparison of ROC curves of Ada-

BLAST at different coverage thresholds when e-value threshold is fixed at 1010. (c) 

Comparison of ROC curves of Ada-BLAST of e-value 0.01 & no coverage, e-value 0.01 

& 80% coverage, e-value 1010 & no coverage, and e-value 1010 & 80% coverage.  

 

Supplemental Figure 2. Characterization of alignments used by Ada-BLAST at e-

value 0.01 and 1010 thresholds. Pairwise identity of the alignments collected by Ada-

BLAST using rps-BLAST with e-value 0.01, no coverage and e-value 1010, 80% 

coverage. The analysis is done separately for the alignments between queries and the 

PSSMs of true fold-specific library and those between the queries and the PSSMs of false 

fold-specific library.  

 

Supplemental Figure 3. Comparison of Ada-BLAST dendrograms of e-value 0.01 

and 1010 thresholds. A portion of the e-value 0.01, no coverage dendrogram containing 

the queries mis-clustered (top left box) and a portion of the e-value 1010, 80% coverage 

dendrogram containing the same queries. The queries in blue boxes (queries in red in the 

dendrogram of e-value 0.01, no coverage in Fig. 2b) were improperly clustered in the 

result of e-value 0.01, no coverage, but properly clustered in the result of e-value 1010, 

80% coverage.  

 

Supplemental Figure 4-5.  Hierarchical clustering of transmembrane containing 

proteins with additional Ada-BLAST settings.  74 sequences representing multiple 

classes of transmembrane containing proteins were hierarchically clustered and 

visualized by Cluster and Treeview [21]. The horizontal lines represent the correlation 



scores derived from the analysis. Alignments for the ILB DB PSSMs were derived from 

embedded alignments (Fig. S4) and e=0.01 (Fig. S5) threshold. 

 

Supplemental Figure 6. rps-BLAST Analysis of 1F88. The primary amino acid 

sequence for 1F88 (gi|197107531) was screened by rps-BLAST at e-value=1.  This figure 

shows the web-based output for domain identification. 

 

Supplemental Figure 7. The Characterization of Structural Elements in 1F88.   This 

graph shows the performance of Hidden Markov Models (TMHMM) vs embedded Ada-

BLAST in determining the membrane spanning domains in Bovine Rhodopsin as 

determined by X-ray Crystallography (green= Beta pleated sheets, red=helices, loops not 

shown). This protein was analyzed with an expanded set of PSSMs representing a large 

variety of transmembrane domains (~30K PSSMs). It is resonable to consider that the  

amino-acids within transmembrane spanning helicies will be more conserved than the 

intervening loop residues. The support of this hypothesis is presented herein. The 

structural features are annotated with droplines. The transmembrane probability 

determined by TMHMM is shown in teal. The other graph depicts a curve-fitted 

positional score for embedded Ada-BLAST (see Figure 4 for raw and smoothed data).  

The positional score was quantified in the following manner. For each positive PSSM, 

the alignment boundaries are determined by the overlapping alignments obtained from 

Ada-BLAST.  These regions were extracted and realigned by the Smith-Waterman 

algorithm with a BLOSUM62 substitution matrix. Using the alignments, each residue 

was scored with substitution scores of BLOSUM62 if the residue is identically or 

positively (non-identical but conserved) aligned. This process was repeated for all 

positive PSSMs and the results were summed for each amino acid in the protein. The 

positional results were normalized to zero by subtracting the average positional score 

across the protein length from each point, and each amino acid position was then 

subjected to smoothing (Fast Fourier-transform point=8) and discontinous baselining 

using Origin Lab 7.5© . Baseline correction was performed by baselining to every local 

minimum across the entire curve.  

 



Supplemental Figure 8.  Ada-BLAST comparison with TMHMM and rps-BLAST 

for TRPC3.  The top graphic depicts the domain organization predicted by rps-BLAST.  

Below this is a graph containing TM probabilities predicted by hidden-markov model 

TMHMM (magenta, right y-axis) compared with postitional Ada-BLAST data from 

embedded alignments with >30K TM PSSMs.   

 

Supplemental Figure 9. Ada-BLAST comparison with TMHMM and rps-BLAST 

for TRPV5. The top graphic depicts the domain organization predicted by rps-BLAST.  

Note that rps-BLAST does not show a domain for the known channel region.  Below this 

is a graph containing TM probabilities predicted by hidden-markov model TMHMM 

(magenta, right y-axis) compared with postitional Ada-BLAST data from embedded 

alignments with >30K TM PSSMs.   
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