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A numerical characterization of DNA sequences

based on k-words and its application

LIU Jun-hong, LI Chun”
( Department of Mathematics, Bohai University, Liaoning Jinzhou 121013, China )

Abstract ; By means of the frequencies of k-words, the DNA sequence is transformed into a 340-D vector, and then
the evolutional distance is obtained. The proposed measure is used to construct phylogenetic trees on three separate
sets; the full B-globin genes of 15 species, the S segments of 13 hantaviruses and 26 Cuora mitochodriona genes.
The results are consistent with those of previous analyses, which illustrates the utility of the approach.
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Table 1  The B — globin genes of 15 species
(AC)
No Species Location Length
GenBank
1 Human u01317 62 187 -63 610 1424
2 Chimpanzee X02345 4189 -5 532 1344
3 Gorilla X61109 4 538 -5 881 1344
4 Lemur M15734 154 —1 595 1442
5 Rat X06701 310 -1 505 1196
6 Mouse V00722 275 -1 462 1188
7 Goat M15387 279 -1 749 1471
8 Sheep DQ352470 238 -1 708 1471
9 Mouflon DQ352468 238 -1 706 1469
10 Bovine X00376 278 -1 741 1 464
11 Rabbit V00882 277 -1 419 1143
12 European hare ~ Y00347 1485 - 2 620 1136
13 Opossum J03643 467 -2 488 2 022
14 Gallus V00409 465 -1 810 1346
15 Muscovy —duck  X15739 291 -1 870 1580
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Fig. 1 The phylogenetic tree of the
B - globin genes of 15 species
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Table 2 The S segments of 13 hantavirus Table 3  Cuora mitochodriona DNA
Type (AC)
No Strain Genbank  Location Length No Species Length
(AC) Genbank
1 710 HTN AF184987  Shengzhou 1 701 1 Aurocapitata Al AY364606 892
2 75 HTN EF103195  Shengzhou 1 700 2 Aurocapitata Bl AY572867 892
3 7251 HTN EF595840 Longquan 1 700 3 Chinemysreevesii A AF348288 842
4 7156 - 11 HTN FJ753396 Lishui 1 700 4 Chinemysnigricans A AF348289 842
5 71S - 12 HTN FJ753398 Lishui 1 700 5 Mouhotii Al AF348285 841
6 GOU3 SEO AF184988  Jiande 1759 6 Galbinifrons bourreti Bl AY364618 892
7 7J5 SEO FJ753400 Jiande 1759 7 Galbinifrons bourreti B2 AY364624 892
8 K24 -v2 SEO AF288655 Xinchang 1772 8 Galbinifrons galbinifrons Bl AY364615 892
9 K24 -7 SEO AF288653  Xinchang 1772 9 Galbinifrons galbinifrons B2 AY364612 892
10 737 SEO AF187082  Wenzhou 1754 10 Galbinifrons picturata Bl AY364628 892
11 7T71 SEO AY750171  Tiantai 1754 11 Galbinifrons picturata B2 AY364630 892
12 ZT10 SEO AY766368  Tiantai 1 753 12 Mauremysmutica A AF348279 892
13 Sotkamo PUU X61035 Finland 1 830 13 Mccordi A AY364608 892
14 Mouhotii A2 AF348286 842
15 Pani A AY364607 892
16 Pani B AY590461 892
7T10 17 Trifasciata Al AF348297 842
7T71 18 Trifasciata A2 AF348296 841
737 19 Yunnanensisl EF685042 893
20 Yunnanensis2 EF685041 905
{ il 21 Yunnanensis3 EF685043 890
K24v2 2 Yunnanensis B AY572868 892
Gou3 23 Zhoui EF685044 896
| ZJ5 24 Zhoui Bl AY590462 887
1 710 25 Zhoui B2 AY572865 892
—|: 75 26 Zhoui B3 AY572866 892
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