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Broadening the sequence data set of the aptamer pool selected for Protein A 

Results of sequence analysis of the NGS pool – general survey 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S1. Sequence analysis of the NGS pool by a two-step clustering and alignment method. Clustering was 
done using the cd-hit-454 program. The data set with 2597 sequences (intern regions of the full-length 
sequences after pre-processing) was first clustered at 100% identity (n=10) to make a non-redundant data set 
with 1420 sequences. This non-redundant pool was again clustered at 85% identity (n=6) and finally aligned 
with the CLC Sequence Viewer 7.7 program including the alignment tool MUSCEL v3.8.425 (QIAGEN Aarhus, 
Denmark). As result of sequence analysis, 15 groups of homologous sequences were identified, which 
represent all groups with a size of ≥15 sequences, in total 790 sequences from the NGS pool. Smaller groups 
were not identified. Therefore, 1025 sequences remain ungrouped, but are clustered sequences, and 782 
sequences remain orphans. 
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Results of sequence analysis of the NGS pool – making a non-redundant sequence pool 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S2. Composition of the non-redundant pool (1420 sequences) after the first clustering (100% identity, 
n=10) of the NGS pool using the cd-hit-454 program. All identical sequences were clustered (1463 sequences in 
total) resulting in 286 clusters with at least 2 sequences each, which were ranked with respect to the cluster 
size. All clusters were numbered according to their rank position (C0-C285). The largest cluster (C0) was 
found to contain 56 sequences. The remaining 1134 sequences of the NGS pool were unique and therefore 
called orphans (singleton S286-S1419). Several clusters or unique sequences could be identified as known 
sequences from the Sanger data pool (all representatives of the 12 sequence groups labelled green and 22 out 
of 41 orphans). All new sequences from the NGS pool were named according to their cluster number, e.g. 
PA-C4 comes from cluster C4 with 41 identical sequences. 
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Group complexities and consensus sequences 

Homologous sequences of group 1 of the NGS pool – alignment 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S3. Alignment of homologous sequences from group 1 the largest group of the NGS pool. Group 1 
contains 20 differently sized clusters and 50 orphans (singletons), in total 247 sequences, which are 
characterized by four G-rich regions. The group is represented by aptamer PA#2/8 (cluster C1 with 54 
sequences). 
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Homologous sequences of group 1 of the NGS pool – size of the identified G-rich regions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S4. Counting of guanines in each G-rich region of the 247 sequences forming group 1 (with 20 
differently sized clusters and 50 orphans). Size of G-stretches (1G-8G) and their frequency are indicated.  
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Homologous sequences of group 2 and 6 of the NGS pool – alignments 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S5. Alignment of homologous sequences from group 2 and 6 of the NGS pool. Group 2 contains 12 
differently sized clusters and 11 orphans (singletons), in total 85 sequences. This group is represented by 
aptamer PA-C10 (cluster C10 with 20 sequences) and also contains aptamer PA#14/89 (cluster C60 with 6 
sequences). Group 6 contains 6 differently sized clusters and 5 orphans, in total 44 sequences. This group is 
represented by aptamer PA-C8 (cluster C8 with 22 sequences). Both groups are also characterized by several 
G-rich regions. 

 
 

Sequence group 1 and 6 of the NGS pool – consensus regions 

 
 
 
 
 
 
 

Figure S6. Alignment of the representatives of sequence group 1 (PA#2/8) and group 6 (PA-C8). Two 
consensus regions that overlap three G-stretches in both sequences were identified. 
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Results of sequence analysis of the NGS pool – list of all grouped sequences 

 
 

See separate PDF-File: “ProtAAptNGS_IJMS-SuppInfoTabS1_201801_Stoltenburg” 

Table S1. Groups with ≥15 homologous sequences, which were identified by data analysis of 
the NGS pool using the two-step clustering and alignment method. Each group consists of a 
different number of clusters (containing identical sequences) and singletons (unique sequences 
also called orphans). All grouped sequences are listed. 

 
 
 
 
 
 

Functional screening of identified aptamer groups 

Specificity 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S7. SPR-based interaction analyses with the Biacore X100 instrument regarding the specificity of 
aptamer PA-C8(3Bio) from group 6 (A) and aptamer PA#14/89(5Bio) from group 2 (B). Biotinylated aptamers 
were immobilized via the 5’- or 3’-end on the streptavidin-modified sensor surface and 1000 nM of different 
proteins was applied for binding. Double-referenced sensorgrams are shown (reference surface modified with 
unselected SELEX library, buffer injection). 
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Comparative affinity studies of Protein A-targeting aptamers 

Affinity 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S8. SPR-based interaction analyses with the Biacore X100 instrument regarding the affinity of aptamer 
PA-C10(5Bio) (A) and PA#14/89(5Bio) (B) from sequence group 2 to Protein A. Biotinylated aptamers were 
immobilized via the 5’-end on the streptavidin-modified sensor surface and a concentration series of 
recombinant or native Protein A was applied for binding. Black lines represent the fit to two state reaction 
model. The corresponding plots of steady-state binding data from the end of the association phases against 
analyte concentrations were used to calculate the steady-state affinities (KD). 

 

Summary of affinity data 

 

Table S2. Overview of steady-state affinities (KD) of aptameric sequences from group 1, 2 and 6 calculated by 
SPR-based interaction analyses with the Biacore X100 instrument. Biotinylated aptamers were immobilized 
via the 5’- or 3’-end on streptavidin-modified sensor surfaces and concentration series of recombinant or 
native Protein A were applied for binding. 
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