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Construction of phylogenetic tree based on DNA sequences
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Abstract: [Objective] The study constructed phylogenetic tree based on DNA sequence to analyze the

evolutionary process of organism. [Method] A model and an algorithm were provided for constructing

phylogenetic tree based on the principle of maximum likelihood estimate. Firstly,the ML model was given

to determine father node,evolutionary time and the relationship between conserved probability and similari-

ty. Then the process of organism evolution was recovered. [Result) Given a set of DNA sequences, phylo-

genetic tree can be constructed by our algorithm. Also, the father sequences and the evolutionary time are

obtained from the evolutionary tree. [Conclusion] Phylogenetic trees obtained from our algorithm are rational.

Furthermore, the algorithm is simple, and can be used to construct phylogenetic tree in large scale DNA sequences.
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F1 20 EREFHIIWE ZIRE GenBank RS

Table 1 Names of 20 kinds of mammals with placenta and their IDs in GenBank

] B IR T R
Class 1D Species Shortened form Index 1D
3 HRSE Pan troglodytes comChim D38116
4 EBIRIE Pan paniscus pigChim D38113
5 KIS Gorilla gorilla Gonlla D38114
REH - S
; 6 B N Homo sapiens Human V00662
Primates
7 R IEIE Pongo pygmaeus Orangutan D38115
8 % %% Hylobates lar Gibbon X99256
9 e Kb Papio hamadryas Baboon Y18001
10 K25 Balenoptera physalus Fin whale X61145
11 W fii Balenoptera musculus Blue whale X72204
12 4 Bos taurus Cow V00654
JE B B 13 BEE % Phoca vitulina Harbor seal X63726
Ferungulates 14 WK% Halichoerus grypus Gray seal X72004
15 i Felis catus Cat U20753
16 oy Equus caballus Horse X79547
17 H R4 Ceratotherium simum White rhino Y07726
%5 2 Yy 18 KBl Rattus norvegicus Rat X14848
Rodents 19 NEL Mus musculus Mouse V00711
1 Jb 211 Bl Didelphis virginiana Opossum 729573
H
Htly 2 A RASE Macropus robustus Wallaroo Y10524
Outgroup
20 T8 W& 4 Ornithorhyncus anatinus Platypus X83427
— Platypus
MR Pl ®BE Baboon —— REHH gglg)gon
E%% Gibbon BE¥ER ol on
IkE®E Orangutan O 5kjgRg Orangutan
KR Gorilla KE® Gorilla
BN Human A Human
. HE®E comChim
BER comChim . X
& B E R pigChim ] BEREE pigChim
¥ Cat ] ¥ Cat
PE¥ESR Harbor seal B¥ES)  Harborseal
JK¥#ES) Gray seal X¥%)  Grayseal
I, Horse [: I Horse
—:E]Eti: White rhino HEB4  Whiterhino
4 Cow LS Cow
_f_rﬁﬁﬁ Fin whale KA Finwhale
g  Blue whale W 5 Blue whale

R Rat
_ﬂ /J\aé Mouse E?]S% Maouse
JEE B Opossum WyME R Platypus
—‘:%‘iﬁa Wallaroo E:ﬂ:%ﬁﬁ Opossum
_0.1 B4R K Wallaroo
P4 ARBFFCEL Y 20 R R S FL S Y Bl 5 SCERLLOJEE Sr iy 20 Fif it Wi 2L 3l #1 1
mtDNA F 4t i 1k 4 mtDNA £ % k4L i

Fig. 4 The phylogenetic trees of 20 kinds of mammals with Fig. 5 The phylogenetic trees of 20 kinds of mammals with
placenta created by proposed algorithm placenta created by references [10]
F2 B2 HEREWIIY mDNA REFHAUME RN FX RS L EE
Table 2 The relationship between father and son in 20 kinds of mammals with

placenta hylogenetic trees and evolutionary time

- S HIE 32 kAL B (A - SF HE 3% BEAL B JE
PR TR TELIT P TR LT
. . Conserve Evolutionary X . Conserve Evolutionary
Father 1D Son 1D o . Father 1D Son 1D . .
Probability time Probability time
3 0.974 0.038 15 0. 874 0.194
21 30
4 0.98 0.029 22 0. 90 0.152
13 0.971 0.042 9 0. 866 0.208
22 31
14 0.96 0. 059 28 0. 90 0.152
10 0.933 0. 100 12 0.974 0.038
23 32
11 0. 96 0. 059 23 0. 80 0. 322
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43R 2 Continued table 2
- PR A2 AL 1] o PRSF AR 2R i |
S =1 =) s =
SURIF S )L‘%EZ 7 Conserve Evolutionary SLRIE S JL‘?E’: Conserve Evolutionary
Father 1D Son ID o . Father 1D Son 1D o .
Probability time Probability time
6 0.924 0.115 27 0. 967 0. 049
24 33
21 0.96 0. 059 30 0. 80 0.322
5 0.922 0.118 32 0.873 0.196
25 34
24 0. 96 0. 059 33 0. 88 0. 184
7 0.911 0.134 1 0. 858 0.221
26 35
25 0.92 0.120 2 0. 88 0.184
16 0. 897 0.156 31 0. 836 0.258
27 36
17 0.92 0.120 34 0. 86 0.218
8 0. 897 0.157 29 0. 826 0.2765
28 37
26 0.92 0.120 36 0. 86 0.218
18 0. 987 0.020 35 0. 830 0.283
29 38
19 0. 82 0. 286 37 0. 85 0.219
o bt [7] Pearson W R, Robins G, Zhang T. Generalized neighbor-join-
4 N A ing: more reliable phylogenefic tree reconstruction [J]. Molec-
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