BTG B2 MR B R Vol. 11 No.2
201346 H Chinese Journal of Bioinformatics Jun. ,2013

doi:10. 3969/j. issn. 1672 - 5565.2013.02. 04

ET kmer AN EERHNERZTEWMETTIE

O 1 o 2’3,
pAIEAR i (I ES )7
(1. BT N REEBEM IR, NEEr 2 0160005 2. IS BHE KA 5248 ) TR 2% Bt , M5 £k 0140105
3. NEH R A TR SRR T, NE 3k 014010)

W OEHMAEMRELSEFNANNF TR, ZTAELEHANEL N ZEREPTERNFAR MDA T E B AP FHRAK
HEAZEWZRASP A TAME, HEES -DNA FAIMNEERARE ER B AR k-mer kA, ETHEAFF k-
mer A BT R G0 B NHTBY A AR A B 5K R, AUE X ET k-mer 7315 B 4350, 5F Al v R AEH
EAFH  HHEAREHAZ B EESBWES, HSEEN MaaET ARARKEMN  RAMBN ZALEMRAEE
FEEAWARRKEMMEY A

KHEIR: AR K AN k-mer S8 I B 48 1%

RESEE.060 XEARRE.A  STEHES.1672 -5565(2013) —02 — 100 - 05

A method for constructing phylogenetic tree based on k-mer information
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Abstract; With the success in the sequencing of complete genomes, the phylogenetics analysis by alignment-free
methods based on complete genomes has been a hot topic. The nucleotide composition is different across species or
populations. The information in the genetic language-DNA can be reflected largely in its k-mer frequencies. The
phylogenetic tree based on k-mer frequencies would provide us the evolutionary relation among organisms from a no-
vel perspective. In this study, the genomes of 84 large viruses are characterized by an information parameter, which
is defined based on k-mer frequencies in the sequences; then the distances among the virus genomes are calculated
and a phylogenetic tree is constructed for the viruses by using neighbor-joining method. The obtained phylogenetic
tree is largely in agreement with the others’ tree.
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Table 1 84 dsDNA virus names, abbreviations, and NCBI accession numbers
Species Abbr. Accession Family Genus
Bovine adenovirus D BAdV -4 NC_002685.2 Adenoviridae Atadenovirus
Ovine adenovirus D OAdV -D NC_004037.1 Adenoviridae Atadenovirus
Duck adenovirus A DAdV - A NC_001813.1 Adenoviridae Atadenovirus
Fowl adenovirus A FAdV - A NC_001720.1 Adenoviridae Aviadenovirus
Fowl adenovirus D FAdV -D NC_000899. 1 Adenoviridae Aviadenovirus
Bovine adenovirus B BAdV -B NC_001876.1 Adenoviridae Mastadenovirus
Canine adenovirus CAdV NC_001734.1 Adenoviridae Mastadenovirus
Human adenovirus A HAdV - A NC_001460. 1 Adenoviridae Mastadenovirus
Human adenovirus C HAdV -C NC_001405. 1 Adenoviridae Mastadenovirus
Human adenovirus D HAdV -D NC_002067.1 Adenoviridae Mastadenovirus
Human adenovirus E HAdV -E NC_003266.2 Adenoviridae Mastadenovirus
Murine adenovirus A MAdV - A NC_000942. 1 Adenoviridae Mastadenovirus
Ovine adenovirus A OAdV - A NC_002513.1 Adenoviridae Mastadenovirus
Porcine adenovirus C PAdV -C NC_002702.1 Adenoviridae Mastadenovirus
Bovine adenovirus A BAdV - A NC_006324.1 Adenoviridae Mastadenovirus
Human adenovirus F HAdV - F NC_001454.1 Adenoviridae Mastadenovirus
Porcine adenovirus A PAdV - A NC_005869. 1 Adenoviridae Mastadenovirus
Tree shrew adenovirus TSAdV NC_004453.1 Adenoviridae Mastadenovirus
Turkey adenovirus A TAdV - A NC_001958.1 Adenoviridae Siadenovirus
African swine fever virus ASFV NC_001659. 1 Asfarviridae Asfivirus
Adoxophyes orana granulovirus AdorGV NC_005038. 1 Baculoviridae Granulovirus
Agrotis segetum granulovirus AsGV NC_005839.2 Baculoviridae Granulovirus
Cryptophlebia leucotreta granulovirus CrleGV NC_005068. 1 Baculoviridae Granulovirus
Cydia pomonella granulovirus CpGV NC_002816. 1 Baculoviridae Granulovirus
Phthorimaea operculella granulovirus PhopGV NC_004062. 1 Baculoviridae Granulovirus
Plutella xylostella granulovirus PlxyGV NC_002593.1 Baculoviridae Granulovirus
Xestia ¢ — nigrum granulovirus XeenGV NC_002331.1 Baculoviridae Granulovirus
Autographa californica nucleopolyhedrovirus AcMNPV NC_001623. 1 Baculoviridae Nucleopolyhedrovirus
Bombyx mori nucleopolyhedrovirus BmNPV NC_001962. 1 Baculoviridae Nucleopolyhedrovirus
Helicoverpa armigera nucleopolyhedrovirus G4 HearNPVG4 NC_002654. 1 Baculoviridae Nucleopolyhedrovirus
Gallid herpesvirus 1 GaHV -1 NC_006623. 1 Herpesviridae Iltovirus
Gallid herpesvirus 2 GaHV -2 NC_002229.2 Herpesviridae Mardivirus
Gallid herpesvirus 3 GaHV -3 NC_002577.1 Herpesviridae Mardivirus
Meleagrid herpesvirus 1 MeHV -1 NC_002641.1 Herpesviridae Mardivirus
Human herpesvirus 1 HHV -1 NC_001806. 1 Herpesviridae Simplexvirus
Human herpesvirus 2 HHV -2 NC_001798.1 Herpesviridae Simplexvirus
Cercopithecine herpesvirus 2 CeHV -2 NC_006560. 1 Herpesviridae Simplexvirus
Bovine herpesvirus 1 BoHV -1 NC_001847.1 Herpesviridae Varicellovirus
Bovine herpesvirus 5 BoHV -5 NC_005261. 1 Herpesviridae Varicellovirus
Cercopithecine herpesvirus 9 CHV -7 NC_002686. 1 Herpesviridae Varicellovirus
Equid herpesvirus 1 EHV -1 NC_001491.2 Herpesviridae Varicellovirus
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Species Abbr. Accession Family Genus
Equid herpesvirus 4 EHV -4 NC_001844.1 Herpesviridae Varicellovirus
Suid herpesvirus 1 SuHV -1 NC_006151.1 Herpesviridae Varicellovirus
Murid herpesvirus 1 MuHV -1 NC_004065. 1 Herpesviridae Muromegalovirus
Murid herpesvirus 2 MuHV -2 NC_002512.2 Herpesviridae Muromegalovirus
Human herpesvirus 6B HHV -6B NC_000898. 1 Herpesviridae Roseolovirus
Human herpesvirus 7 HHV -7 NC_001716.2 Herpesviridae Roseolovirus
Tupaiid herpesvirus 1 TuHV -1 NC_002794. 1 Herpesviridae unclassified Betaherpesvirinae
Callitrichine herpesvirus 3 CalHV -3 NC_004367. 1 Herpesviridae Lymphocryptovirus
Human herpesvirus 4 HHV -4 NC_001345.1 Herpesviridae Lymphocryptovirus
Alcelaphine herpesvirus 1 AIHV -1 NC_002531.1 Herpesviridae Rhadinovirus
Bovine herpesvirus 4 BoHV -4 NC_002665. 1 Herpesviridae Rhadinovirus
Equid herpesvirus 2 EHV -2 NC_001650. 1 Herpesviridae Rhadinovirus
Human herpesvirus 8 HHV -8 NC_003409. 1 Herpesviridae Rhadinovirus
Murid herpesvirus 4 MuHV -4 NC_001826. 1 Herpesviridae Rhadinovirus
Saimiriine herpesvirus 2 SaHV -2 NC_001350. 1 Herpesviridae Rhadinovirus
Ictalurid herpesvirus 1 IcHV -1 NC_001493.1 Herpesviridae Ictalurivirus
Ostreid herpesvirus 1 OsHV -1 NC_005881. 1 Herpesviridae Unassigned Herpesviridae
Psittacid herpesvirus 1 PsHV -1 NC_005264. 1 Herpesviridae Unassigned Herpesviridae
Ateline herpesvirus 3 AtHV -3 NC_001987.1 Herpesviridae unclassified Herpesviridae
Invertebrate iridescent virus 6 IV -6 NC_003038.1 Iridoviridae Iridovirus
Lymphocystis disease virus — isolate China LCDV -1C NC_005902. 1 Iridoviridae Lymphocystivirus
Lymphocystis disease virus 1 LCDV -1 NC_001824.1 Iridoviridae Lymphocystivirus
Infectious spleen and kidney necrosis virus ISaKNV NC_003494.1 Iridoviridae Megalocytivirus
Frog virus 3 FvV -3 NC_005946. 1 Iridoviridae Ranavirus
Singapore grouper iridovirus SiGV NC_006549. 1 Iridoviridae Ranavirus
Shrimp white spot syndrome virus WSSV NC_003225.1 Nimaviridae Whispovirus
Paramecium bursaria Chlorella virus 1 PBCV -1 NC_000852.3 Phycodnaviridae Chlorovirus
Canarypox virus CNPV NC_005309.1 Poxviridae Avipoxvirus
Fowlpox virus FWPV NC_002188. 1 Poxviridae Avipoxvirus
Myxoma virus MYXV NC_001132.2 Poxviridae Leporipoxvirus
Rabbit fibroma virus SFV NC_001266. 1 Poxviridae Leporipoxvirus
Camelpox virus CMLV NC_003391. 1 Poxviridae Orthopoxvirus
Cowpox virus CPXV NC_003663.2 Poxviridae Orthopoxvirus
Ectromelia virus ECTV NC_004105.1 Poxviridae Orthopoxvirus
Vaccinia virus VACV NC_001559.1 Poxviridae Orthopoxvirus
Variola virus VARV NC_001611.1 Poxviridae Orthopoxvirus
Bovine papular stomatitis virus BPSV NC_005337.1 Poxviridae Parapoxvirus
Orf virus ORFV NC_005336. 1 Poxviridae Parapoxvirus
Swinepox virus SWPV NC_003389.1 Poxviridae Suipoxvirus
Yaba monkey tumor virus YMTV NC_005179.1 Poxviridae Yatapoxvirus
Yaba — like disease virus YDV NC_002642. 1 Poxviridae Yatapoxvirus
Melanoplus sanguinipes entomopoxvirus MSEV NC_001993.1 Poxviridae Betaentomopoxvirus
Heliothis zea virus 1 HZV -1 NC_004156.1 unclassified dsDNA viruses
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(A) a phylogenetic tree based on the method in this study

Fig. 1

The comparison of phylogenetic trees.

(B) the phylogenetic tree in the reference[2]
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