Virus geome MSA

SEQUENCE-BASED ANALYSIS OF GENETIC
VARIABILITY IN HANTAVIRUS AND INFLUENZA
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Introduction

Hantavirus & Influenza H3N2
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Introduction

Data resource: NCBI

Project information

Libraries

e Biopython
e Pandas

e Seaborn

e ScCipy.stats

Statistics

o« Mann-Whitney U test
o Spearman's Rank Correlation Coefficient



Flowchart
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Data acquisition Preprocessing MSA analysis Shannon Entropy Phylogenetic tree
Clustal analysis



Data acquisition & MSA

1
Data acquisttion

2
Preprocessing

3

MSA analysis

Biopython= 0|&35H NCBI Entrez 8=
3007H2] BHO|2{A = H|o]E] @i

Hantavirus Segment S DNA filtering
AZA 210|121 1600~2000Q! H|O|E{QF 2 TIE{2]

Multiple sequence analysis
Subprocess 2! MUSCLES 0|25t MSA Xl QXA A



Shannon entropy

Shannon entropy 30| QI =& £H512| 28l Shannon Entryphy ==

Window size: 25bp

Viral Variation Hotspots (Gap-filtered Shannon Entropy)
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Statistics

Shannon entropy Mann-Whitney U test

DNA Q2|7 H=%0|2 2 H|Z2HE QI Mann-Whitney U testE ZIgH

HE2HE: B0 AL| H10|= 2A2(H 2 2 HHoIH, 57 f{X[0 M=2Ho 2 HSE[X| pi=Lt.
CHE 2t 30| AL 10| = 2412{0} OtL|H, 78 ?|X|(hotspots)d| w2[oAH &&EICt.
Mann-Whitney U test
Window size Threshold* U-statics P-value
Hantavirus 25bp 0.750 291600.0 p<1le-10
Influenza 25bp 0.1175  281607.0 p<1e-10

*window-averaged, normalized entropy &< 10%

HO[21A 9] #10]= 2A12(7t OfL|0Y, £ 2{X|0l| 72[oiAH Y& TS =QIoIRIL.



Phylogenetic tree: Statistics

Hantavirus: Mann-Whitney U test
Influenza: Spearman Correlation

Phylogenetic tree

HEOMA: HEA X H3N2 sHOF22E| LI MY XHO| 2 HIQYE}HK| Qh=C},
CHRIDHE: HIE S LR = H3N2 SHOS R E|LIO] MY Xt0| 2 BHdiC
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Hantavirus

Mann-Whitney U test & effect_size

U-statics P-value Effect size Rank-biserial

1014127.0 p<1e-10 0.3479 -0.9962
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Influenza

Spearman Correlation

Spearman p P-value

-0.9680 0<1e-10
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Phylogenic tree: Clustal analysis

Clustal analysis

K-Medoids %) A|215} (K=5)

T T T
075 -0.50 0.25 .
FC1

Hantavirus

k-medoid (k=5), Silhouette Score = 0.63
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Contact

Mail

pokemonms(@naver.com
blackholekun@gmail.com

Cellular
+82-10-5027-0328

Github

https://github.com/koreanraichu

Blog

https://koreanraichu.tistory.com/
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