
At a glance…
Overall goal: Efficiently and customizably generate multiple sequence 

alignments of non-coding genomic sequences . 

Approach:
• Pipeline concept, implemented in PERL, combining custom written 

and standard bioinformatic software tools
• Only sequence data required as input 
• Sequence regions not of interest can be discarded beforehand
• Follows a progressive paradigm starting form pairwise BLAST 

alignments
• Uses a configurable heuristics for alignment “beautification”
• Proof of principle applications to identification of ultra-conserved 

elements in nematodes and fishes and ncRNA finding using RNAz in 
Gammaproteobacteria

Results/Conclusions:
NcDNAlign…
• Displays comparable sensitivity and specificty as TBA in RNA gene 

finding using RNAz
• Aligns less DNA than TBA, albeit at higher alignment quality
• Significantly outperforms TBA in computational effort
• Appears to be a reasonable alternative to TBA for pilotstudies, when 

infrastructure is limited, or when analysis pipelines should be rerun 
frequently to incorporate newly available data

Availability:
• NcDNAlign is available under the GNU Public License from 

http://www.bioinf.uni-leipzig.de/Software/NcDNAlign/. 
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NcDNAlign - a flexible and efficient package for 
the generation of non- protein coding multiple 

alignments from genomic sequences

3) Results: Structured ncRNAs in Gammaproteobacteria
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4) Comparison of NcDNAlign and TBA 

2) Results: Teleost UCRs

1)NcDNAlign
Workflow:

1) One species out of all given genomic sequences has to be selected as reference. 2) If 
selected, sequence data are ridded of potentially interfering or uninteresting sequence 
stretches, reducing the data set to genomic sub sequences. 3) All subsequences of the 
reference are compared to all subsequences of all other species and local alignments are 
calculated heuristically (BLAST). 4) Adjacent compatible hits are combined. 5) The best hits 
(E-value) in each organism for each subsequence of the reference are aligned (DIALIGN). 6) 
Finally, the alignments are pruned, poorly aligned sequences are removed and the remaining 
sequences are optionally realigned to obtain an optimal alignment.

Generating multiple alignments:

Beautifying Alignments:

(a) Consuming approximately the 20 to 30-
fold amount of CPU time, TBA produces 
roughly 2.5 fold more alignments than 
NcDNAlign

(b) RNAz applied to these alignments 
yields half the number of hits in 
NcDNAlign as compared to TBA at 
comparable false discovery rates  (c).

(d) Despite the discrepancy in the number 
of alignments, the sensitivity of the 
RNAz-based detection of annotated 
ncRNAs is equal for both approaches.
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MSAs are set up by 
grouping heuristic 
pairwise alignments. 
Starting from tabular 
BLAST output, HSPs
are sorted by query 
position and one “best”
representative is 
chosen.

• NcDNAlign and TBA applied to bacterial 
genomes of Gammaproteobacteria

• TBA aligns more nucleotides at costs of 
more gaps

• WSoP scores calculatd as 

(A, alignment; x, y, sequences in A; n, number of sequences; δ, 

Kroneckers delta) largely comparable for both 
apporaches

• NcDNAlign significantly outperforms 
TBA in runtime 
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• Identification of ultra conserved elements (UCE) in teleost genomes using 
NcDNAlign

• UCE defined as 100% sequence identity among at leas three sequences in 
alignment and min. 50 nt in length

• Study effect of teleost specific duplication on UCRs


	

