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The presented study related with Global and Local Pairwise Alignment, to check the 
effectiveness what defined about their Algorithms Needlman and Waterman for 
matching score calculation, and does it has relationship with sequence structure, 
function and evolutionary. relationship proved by real DNA sequences of  SARS-COV2 
genome sequence from different countries shared by GISAID website. In case Local 
alignment has better family SARS-COV2 grouping and classification, that may infer to 
the importance of Spike region for SARS-COV2 classification. This case study also 
confirms the challenging of computing ability where even free Colab platform meets 
difficulties just to computer Pairwise Alignment of SARS-COV2 with 30K nucleotide 
base long. Similar to the presented can considered as first step into searching low and 
optimal sequence regions using Artificial Intelligence, helpful for microorganism and 
viruses classification and phylogenetic analysis.

Conclusions

The presented study case interest by pairwise sequence alignment of SARS-COV2 
Omicron in Algerian compared to the neighbor's countries using Global and local 
alignment algorithm, to check what introduced in different literature about scoring 
matching of alignment between two sequences of course with real application and 
samples from GISAID with Biopython command line in Colab platform. The study case 
confirms with real application that Global alignment technique is most suitable for 
closely related sequences of similar lengths, and Local alignment method gives better 
family classification and grouping of scoring match of alignment that may be inferred 
to the importance of  the Spike region chosen for Local alignment for virus family 
classification.

Abstract

Figure 2. Global Alignment “Needleman Algorithm” Figure 3. Local Alignment “Waterman Algorithm”.

The Table 1 represent the obtained results using Local Pairwise Alignment which 
performs a subregion of the query sequence with the whole reference sequence 
Wuhan-Hu-1    After calculating the scoring match of all samples compared with   
Wuhan-Hu-1 reference genome assembly and filled the results in the table 1 and sorted 
from lowest to highest matching score LS_% (Local alignment matching score in 
percentage). As general analysis the matching score very high and that confirm the 
principle of Local alignment which mention in many literature that this technique is 
most for closely related subsequences of different sequence lengths and determining  
the position of Motif regarding the whole reference sequence, that it is very clear in the 
table 2 such all calculated score are around 98% of match, but  Can notice Omicron 
SARS-COV2 BA.5.2 distributed by two groups by Blod font and line, between them 
different Omicron version that may be indicating the Local aligning using for Spike 
region gives better grouping of SARS-COV2 family which is less then Global alignment 
case  that may related with special features of Spike region that related with mane 
mutations effect directly on its classifications or which SARS-COV2 family belong.

Needs Biopython command line to compute score match. Needs  21 SARSCOV2 
samples obtained from GISAID website[1][2]. Pairwise alignment needs two 
sequences to do comparison and the resulting will be the matching score, the bigger 
implies the best match and that indicate there is structural, functional and 
evolutionary relationship between the two sequences. Verify if there is relationship 
between the obtained results and what presented about sequence alignment in [3], 
[4][5]. The reference genome sequence used SARS-COV2 isolate Wuhan-Hu-1, 
complete genome NCBI Reference Sequence [6]. The Global alignment performs 
matching from end to end sequences, But Local alignment try find highest score 
matching of subregion of query sequence compared to whole sequence reference. 
In the Local alignment of the query sequence, Spike region see Figure 1 chosen to 
use with alignment, because Spike region length around 3800 nucleotide between 
the next positions  21,563-25,384 equals 3,822 bp. For that 5000 nucleotide length of 
Motif chosen to be 5000 inside it Spike region.

ref=SeqIO.parse("Wuhan-Hu.fasta", "fasta")
q=SeqIO.parse("querysequence_file.fasta", "fasta")
q=q.replace('N','')
Globalscore = pairwise2.align.globalms(ref1, q1,match=1, mismatch= -1, open=-1, 
extend=-0.5,score_only=True)
Localscore = pairwise2.align.localms(ref1, q1,match=1, mismatch= -1, open=-1, 
extend=-0.5,score_only=True)

Methods and Materials

Results and discussion 
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Table 1. Local Alignment sorted from lowest to highest matching score LA_% .

SPIKE

Does the Global and Local 
alignment give information 
about evolutionary relationship? 

The SARS-COV2 selected, because 
related with pandemic word .
21 sample downloaded from GSAID

EMBOSS Needle
Pairwise Sequence Alignment
European Bioinformatics Institute
But limited by 5000 sequence long

Should use PYTHON, BIOPYTHON
Google Colab, Jupyter.
Develop the necessary program code 
for Global and Local Alignment 
Algorithms 

Pairwise Alignment of SARS-COV2 
with 30K nucleotide base long

Local alignment has better family 
SARS-COV2 grouping and 
classification

Figure 1 . SARS-COV-2 Virus structure.

*Rhinolophus affinis from Yunnan province

Whole genome

79.6% to SARS-COV

96% to Bat

79.6% SARS-COV BJ01

96.2% to RaTG13

50% with MERS-CoV

85.5% pangolin

May not enough work.?
May Global and Local sequence Alignment 

not enough clear?
After reading sturdy works published in 

Nature, The lancet, Virologica Sinica
[7][8][9][10]

Whole genome of SARS-COV2 Matching
Spike of SARS-COV2 Matching     

Bat coronavirus

Rhinolophus affinis RaTG13

Rhinolophus sinicus WIV1

Rhinolophus sinicus Rs4231

Rhinolophus sinicus GX2013

Rhinolophus pusillus SL-CoVZXC21

Rhinolophus pusillus SL-CoVZC45

Host of Coronavirus: Bat

Host of Coronavirus: Pangolin

Host of Coronavirus: Civet

Highlights
o Matching score of Spike region give better classification of 

SARS-COV-2.
o Rhinolophus affinis-COV “d RaTG13” most closest to Human 

SARS-COV2.
o Human-COV, Civet and some BAT-COV have same matching 

score 63% to Human SARS-COV2.
o Matching score in both cases Global and Local approximately 

stay same that refer to the importance of Spike region.
o All type of coronavirus found in Bat, that can considered  the 

main host of coronavirus 
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