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Abstract

This paper is based on the common prefix identifier. A circular prefix tree of DNA sequences is
constructed by the circular prefix tree method to obtain a prefix set that can characterize se-
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quence information, which removed the influence of biological sequence length on the calculation
of the distance between sequences, and considered the common prefix position of sequence pairs.
And other factors, created a new non-comparison method—the position difference method based
on the common prefix. The data set containing 80 mammalian mtDNA sequences was selected as
the test object, and the phylogenetic tree was constructed using the Neighbor-Joining method,
which could fast and accurately get the results that meet the biological classification.
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SR AN R ER . [RI,  AAUE UG 0 TR b i e IEAE AT S0 36 R A A AT B TR A B, 3 HLa b 75 B
IR A AT . ik, 3R T ARE ik e iR EE T o vk i R BRI [2] [3] [41. T4 bR AR Bt T
VERT LASE SCRAESE R AR o) 45 B b &0 FU AR AU AR S Ve AT AT D73, RO D7 kA B A L
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AR LR AT R B P A« BT 58 SCKBE 7 B A2 1) 7 325 (B T4 (1 7 VR PR Al 4 5 971 2 TR
BRI EGETE BRI ) F — S EAR R IAEAT ] — 2, AFE AL VTR ia] K B (1)
Jiid, TR, BB, LUK DNA FAIMEIERR, e & 1077 2 P A 4 R i) 52 S F0 7
G52 o AR SCR IS —FioBr i AR LU 51— T 3L R AT 48 it A B 2 55 (CPPA %3%: Common Prefix
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2.1. 8

2020 4 10 H 22 H A NCBI 1] Genebank ks 22 1 T 2] 80 2547 JIfi 4 25 (Placentalia) i L )47 () 2 ki
PR SEREIE R AL, AP KB N 1.65 x 103 BRIENT o DK e 10 K 22 3022 4 A= 4 b A RESE S L 44k 7K
MR, A m RS, T HREFRANRIRG, L et Tk 7tk T Gobi AR R A g A0 5C R IEH A 23
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2.1.1. RIRAFIRF
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W LB I S R A R PRI 2B A T 00 1,65 x 10° BB U XURE DNA #R[8]. {H2 . NCBI (National
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Figure 1. The relative position of the common prefix in the sequence pair
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Figure 2. The Phylogenetic tree of 80 mammals by CPPA
2. 1 CPPA A5 EIR 80 FIBZELZHYIM ARG L B
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£ 54 H (Laurasiatheria) 54 457 41[10] [11] [12].

MWEAE FF, B 2 h CPPAVEREIM RS K EM T, JEME S HIEMESR, RKAAREN 7

X, HWEAHKFYRE 6 MH, 5ANHM 52 KFFIRAE—#: HEHM 2 %755 R K H rmi
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Table 1. Description of mitochondrial genome of 80 mammalians

= 1. 80 FMEILALRFFF

NO NCBI Common Name Super Orders Order Family
1 AB096867 Elephant Shrew Afrotheria Macroscelidea
2 NC_004026 Short-eared Elephant Shrew Afrotheria Macroscelidea
4 DQ316068 Asiatic Elephant Afrotheria Proboscidea Elephantidae
3 AJ224821 African Elephant Afrotheria Proboscidea Elephantidae
5 NC_007596 Woolly Mammoth Afrotheria Proboscidea Elephantidae
6 NC_009574 American Mastodon Afrotheria Proboscidea Mammutidae
7 Y18475 aardvark Afrotheria Tubulidentata
9 NC_004028 European Hare Euarchontoglires Lagomorpha Leporidae
8 AJ001588 rabbit Euarchontoglires Lagomorpha Leporidae
10 NC_011029 Black-lipped Pika Euarchontoglires Lagomorpha Ochotonidae
18 NC_009747 vervet Euarchontoglires Primates Cercopithecidae
14 NC_002764 Barbary ape Euarchontoglires Primates Cercopithecidae
17 Y18001 hamadryas baboon Euarchontoglires Primates Cercopithecidae
19 FJ785426 Gelada Baboon Euarchontoglires Primates Cercopithecidae
12 D38114 western gorilla Euarchontoglires Primates Hominidae
15 V00662 human Euarchontoglires Primates Hominidae
13 D38116 pygmy chimpanzee Euarchontoglires Primates Hominidae
11 D38113 Common Chimpanzee Euarchontoglires Primates Hominidae
20 GU112744 Western Chimpanzee Euarchontoglires Primates Hominidae
16 X99256 common gibbon Euarchontoglires Primates Hylobatidae
23 EU660217 Chinese hamster Euarchontoglires Rodentia Cricetidae
26 NC_013276 Golden Hamster Euarchontoglires Rodentia Cricetidae
22 X14848 Norway rat Euarchontoglires Rodentia Muridae
21 AJ238588 Eurasian red squirrel Euarchontoglires Rodentia Sciuridae
25 NC_005315 Ehrenberg’s Mole Rat Euarchontoglires Rodentia Spalacidae
24 NC_002658 Greater Cane Eat Euarchontoglires Rodentia Thryonomyidae
28 AF533441 goat Laurasiatheria Avrtiodactyla Bovidae
27 AF010406 sheep Laurasiatheria Avrtiodactyla Bovidae
33 NC_012096 Japanese Serow Laurasiatheria Avrtiodactyla Bovidae
30 FJ207534 Sumatran-Serow Laurasiatheria Avrtiodactyla Bovidae
31 FJ207538 Pyrenean Chamois Laurasiatheria Avrtiodactyla Bovidae
32 NC_039432 Dall sheep Laurasiatheria Avrtiodactyla Bovidae
29 AJ002189 pig Laurasiatheria Avrtiodactyla Suidae
57 NC_009691 Red Panda Laurasiatheria Carnivora Ailuridae
45 NC_027956 African golden wolf Laurasiatheria Carnivora Canidae
44 NC_008434 red fox Laurasiatheria Carnivora Canidae
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40 NC_023958 Corsac fox Laurasiatheria Carnivora Canidae

42 U96639 dog Laurasiatheria Carnivora Canidae

58 NC_011218 Tibetan Wolf Laurasiatheria Carnivora Canidae

56 NC_009686 Eurasian Wolf Laurasiatheria Carnivora Canidae

47 GU063864 Dhole Laurasiatheria Carnivora Canidae

60 NC_013700 Raccoon Dog Laurasiatheria Carnivora Canidae

39 EF551003 tiger Laurasiatheria Carnivora Felidae

50 NC_005212 Cheetah Laurasiatheria Carnivora Felidae

41 u20753 domestic cat Laurasiatheria Carnivora Felidae

38 EF551002 leopard Laurasiatheria Carnivora Felidae

54 NC_008450 Clouded Leopard Laurasiatheria Carnivora Felidae

51 NC_045900 meerkat Laurasiatheria Carnivora Herpestidae

55 NC_009685 Wolverine Laurasiatheria Carnivora Mustelidae

48 NC_004029 Atlantic Walrus Laurasiatheria Carnivora Odobenidae

52 NC_008418 Hooker’s Sea Lion Laurasiatheria Carnivora Otariidae

49 NC_004030 Steller Sea Lion Laurasiatheria Carnivora Otariidae

53 NC_008419 Australian Sea Lion Laurasiatheria Carnivora Otariidae

46 NC_011117 Manchurian black bear Laurasiatheria Carnivora Ursidae

37 EF212882 giant panda Laurasiatheria Carnivora Ursidae

43 AF303109 American Black Bear Laurasiatheria Carnivora Ursidae

34 AF303110 brown bear Laurasiatheria Carnivora Ursidae

35 AF303111 polar bear Laurasiatheria Carnivora Ursidae

59 NC_011112 Cave Bear Laurasiatheria Carnivora Ursidae

36 DQ402478 Asian Black Bear Laurasiatheria Carnivora Ursidae

61 AJ554051 Bowhead Whale Laurasiatheria Cetacea Balaenidae

66 NC_006929 Sei Whale Laurasiatheria Cetacea Balaenopteridae

64 NC_001601 Blue Whale Laurasiatheria Cetacea Balaenopteridae

63 NC_001321 Fin Whale Laurasiatheria Cetacea Balaenopteridae

67 NC_007629 Yangtze River dolphin Laurasiatheria Cetacea Lipotidae

62 AJ554062 Narwhale Laurasiatheria Cetacea Monodontidae

65 NC_005275 Indus River Dolphin Laurasiatheria Cetacea Platanistidae

68 NC_023122 black flying fox Laurasiatheria Chiroptera Pteropodidae

71 NC_007393 Egyptian Rousette Laurasiatheria Chiroptera Pteropodidae

69 NC_005433 Formosan Lesser Horseshoe Bat Laurasiatheria Chiroptera Rhinolophidae

70 NC_005434 Okinawa Least Horseshoe Bat Laurasiatheria Chiroptera Rhinolophidae

72 X88898 western European hedgehog Laurasiatheria Erinaceomorpha

73 NC_005033 Long-eared Hedgehog Laurasiatheria Erinaceomorpha

76 NC_001788 Donkey Laurasiatheria Perissodactyla Equidae

75 NC_001640 Horse Laurasiatheria Perissodactyla Equidae
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77 NC_012681 Woolly Rhinoceros Laurasiatheria Perissodactyla Rhinocerotidae
78 NC_012682 Black Rhinoceros Laurasiatheria Perissodactyla Rhinocerotidae
79 NC_012683 Javan Rhinoceros Laurasiatheria Perissodactyla Rhinocerotidae
74 X97336 Indian Rhinoceros Laurasiatheria Perissodactyla Rhinocerotidae
80 AB061527 Long-clawed shrew Laurasiatheria Soricomorpha Soricidae
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