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Abstract

The comparison and analysis of DNA sequence similarity is an important issue in bioinformatics.
Because the multiple sequence alignment (MSA) method takes a long time, the application of non-
alignment methods has become popular. The influence of genetic mutations in DNA sequences on
sequence comparison analysis cannot be ignored. The existence of mutations makes the positions
that should have been matched lose. Based on the construction of the ring prefix tree and the ac-
quisition of the prefix set, this paper considers the two matching rules of perfect match and mis-
match, extracts the best matching position in the sequence, and creates a new non-alignment me-
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thod for position difference, which is used for multiple sequences. Perform pairwise comparisons
and use the Neighbor-Joining method to construct evolutionary trees to obtain effective evolutio-
nary relationships.
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1. 518

PG BN —TTHIRAS SR, EAAMUES) T 7 AR R, B e e 54 Mm%t
EAMEZL ARSI T B2 & . BEEAEYE BFIUEE, BUEFIIRRAKE TR REEER, ElN
TR B AEY 2 R L B, SRR TREAZ M A R BAER EE, flnH. R
ALK JBEE[L]. R E ATl s i T 2 e s, TR T AR EcE SR, A&7 A
L TR AN AT, REFE T BHE P B RAE A LU Tt i, FRAME AL G 2 1 Lt 7
R R 2]

HATEAEZIh ot b, EZ RS %2 DNA 85 & 741, B3R, 8E(E BA7
fii 7 DNA J7 51 9, [F I 7 DNA 7315, RARTE 717K DAE 2 s b BELE) 7 SR A2, TG B e 1 ik
77 11 [3] 0 SRR 77 AT BB AR s IR L JN | BRI EEHE, G ek X 7 vt T U ok 2 B UK,
Al RS IE R IULIL, RIS AFEAR RV A, A SOR IR 2% [E E) DNA J7 51 (1 5 5 LL T

TR 2N DNA JPHIE & A7 A 7L, e it K- a5 oAk B s AR, EX T
fEFRAE A KA EEBA — i, (BG4 RS AR RS K-RBCA R — BN O
JRFA,  [FIELXFPAREAE DNA FF AR TR dE 2 R 288 sk — %I 521~ DNA [P,

1973 4 Peter Weiner £ Hi T BT ZRARTY K L AVE[S] . B — N RTSRAE ME— AR 751 1K K-1d], LA
B NP I AT o, A RERA MG, R T AT P e iE, HIAHR
KIIBFAME . A SCERFI R B, T3 E g6 & 2258 13T DNA JF AR B2 5 5 (6], th
A SCERAI R A 25, &1 i g AR 32 th 6 T JL [RI AT 47 1 47 B 2215 (CPPA 5HI%) [7], ASCTE CPPA kit
filh FOMNESTCZU, RhE FE SRR, QI TR IR . B X 70 S LY btk DNA J7 ik
17525, TE5EA VLS 5 R CIE U i XU A 4R 5 159 3 ot e S AR IL IS PTG AL B, T AL B 2 5
RIGHERGERKER, FERT ERBA SRR

2. #%4

A SR B A S 56 B35 555k 1 NCBI (National Center for Biotechnology Information) (] Genebank %4/
2, AR 5 CER[6]H AR A, 89709 70 SR ALV 2R e AL DY, 2 AL EE LS K 70 2% DNA
oI, AEAIEA. Co Gy T IFFF.

Hdm 55 v P 471 £H JL E T 4K 2 (Prototheria) 5 4825 (Marsupialia) . A it 425 (Placentalia) =28 # i, L
JAEWNEFFIIAKE 1AH, AREFIIRE 2/NH, ARaEZSEF 5k H AR E . H (Afrotheria) 1) 3
ANH L 37U H (Xenarthra) 111 2 A~ H . R K& H (Euarchontoglires) # (¥ 3 4~ H #1757 144 &4 H (Laurasiatheria)
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e ANE, BIEE 17 NEME, HPXEET 41 4ER, R RSN .
3. &
3.1. SFERIEBFRRIENX

XTSI S, HALE T Ay m RIHT SRR i A2 LT P26

1) WAERIFFFIRE | ADNALEITE, IS 1+ m -1 B S A 74T SR A 7 81 2 i — I, JF Ho2
E— B 75 R B B/

2) WrEiFth ks — AT A, RS R BFR[8].

3.2. BETREMENX

A S =(5,,8,,8 .Sy ) K KEA N TIPS, His e{ACGT}, i=123--N. K%l
S [RIHT n AN BHELE P AR A, AR N +m IBTAZEERIT 5 S, = (5,550, S5y Snatr *»San ) + X
THFH S I | MLE, HAETEME—RTSE prefix_string (i), Hi prefix_string(i), 1<i<n, L
E1(S) BRNFHI S ML TS

3.3. et SEEELEN)

BT AFERL I RAS AT e, ASCHE CPPA S MRS B Bl b AT BSidk, 32 BEAE SR 2% 1741
FE [ Hi 28 AR 1 A0 58 4 DL S R O P AR U, FLh 58 4 DL IE U\ g WA A7 B 1) 455 R AH (] ) i
ZEA REILEC, Banfea) S AT ACTT 5741 S, & &E i) ACTT UL, it CPPA &
UL 72

ARSI SC AR IR N5 S, i B 1) ACTT 5551 S, i 8 5 (1) ACTTA, ACTTC, ACTTG,
ACTTT 520 LTI, &SGR\ TNt EES, /£ ACTTA, ACTTC, ACTTG, ACTTT Hik
5 Sy o ACTT s FEVUAL . AL R 75 56 A VLRSS AT 2 J5,  FERIAR AT Rt AT 1.

3.4. BERNE

F—A FHMTERTERERE n FFHRIERTEE(S,), 1=12,--,n, PRSI F 5
Si5S, Hi,j=12,,n.
%:ﬁ:ﬁﬁ%é@mﬁwyﬁﬁ&%%?ﬂ%%ﬁ%%%%:u&yﬂ@ﬂ,@Nﬁi%ﬁ%%
IAE n, IF HAdsRILATSE5E e E7 51 S 541 Sy i A B (5 ACCP A fr B AL 3 7 A A, AAsE Y
IR BB (5 B T ARHEAL), A BHEH R =(PL P2 Pr), Py =(PLP2— P ). RERIHIRE %:
d, =min(|R* - Pf|1-|R* - P}|), k=120 @)
B RIS 5 S FAIERNEE(S)51(S,), HHICTRANMORELR . P, Hh
1'(S))=1(S))—e;. 1'(S;)=1(S;)-¢;-
%ﬂi:%%%W%%V@JEV@J*%%%ﬁ%ﬁ%ﬁ#ﬁ?ﬁ,%ﬁ%%?ﬁ%%ﬁv&g%
1"(S;) . RIFHREECEN, FKHS e =1(S)N1"(S;), PR E el =1"(S;,)N1"(S,) » R
SAE M, EICKWADNZETHITERE S5 SRR ER, SIS EPREDNITCRIE SE ST
I BEA S — X —, WX 2N, XFESHBEZMIEZ, RFERFRENMEZ, LEWF.
(R T E a 16 S IR R BN Ly, 76 SR BlbR iR BN L, L, L,
AXFTIeE a PN E 2 N:
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d=min(|L, - L].1-|, - 1)), *hi=1,23 @)
K26 = SEVDE RS A B2 S IR 4R R &
D:(dlle'“"dn’dn+1"“’dn+m) (3)

FIP: REFCARHON T AR U T8O ER, RIS P8 A AR B A0, T o R 0 HLAE
F A0 AL B AT AR TARIE O], ASSCAMIE B 807 1%, T HRE BT SI T Ar B . 80754
BREEALE T PR O R LU VL BC K BE T VA AR B 1) 22 A DL EHERR[10], DRI AE 25 R R TIL IR AN 1 2 4K
— N BB m e n, RN IETIEE AT A A B 2R SRR, A R A HEALRE BB, A
BRI, AN S B 3 IR R e /K min (lend, len2) » #5245 SURMULERE 0 -

min(lenl,len2)>;sum(D)’ﬁ:qjlenll len2/b BlJEs, 55 (s @

distance(S;, S, ) = (o)
m+n

4. WBGRESREGR
4.1 RBIER

I MATLAB 840 S5 RE PS80 T A SRR, i@ AR B p e T i, JF HLA iTOL Wk igt
frmEg, P95 T EMIT 70 &M ALY DNA FPAI RS R B (LK 1) N T RIUASLIS VA s
Pk, [FIE A MATLAB BPESEIL T ACCP AR, FEE T 55T 70 KW AL3IY) DNA FHIM RGiK E
PEOLE] 2), 385 T SL R AT 2% A7 B 22 VR (LI 3) A R AR B 43 BT 7 A [11] (L] 4) I R G0k B I 45 1
HOREAT LS 2T

Colored ranges
[l Pholidota

[] Perissodactyla
[ ] Monotremata
|:| Carnivora
|:| Rodentia

[ ] Afrotheria
[ xenarthra
B cetariodactyla
B Lagomorpha
. Marsupialia
Insectivora
. Primates

[T] chiroptera

Figure 1. Based on this experimental method, a phylogenetic tree of 70 mammalian mitochondrial DNA sequences was established

1. BTARSLWFEES 70 MHIALIILKF DNA FIINERG L BN
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B Lagomorpha
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. Marsupialia
. Rodentia
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[] carnivora
[] Perissodactyla

Figure 2. Establishment of a phylogenetic tree of 70 mammalian mitochondrial DNA sequences based on the ACCP method

2. BT ACCP AR 70 NMHI LA DNA RN RZL R

Afrotheria
Pholidota

Chiroptars

5
P

Figure 3. A phylogenetic tree of 70 mammalian mitochondrial DNA sequences by the position difference method based on
the common prefix [6]
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Figure 4. A phylogenetic tree of 70 mammalian mitochondrial genomes by The DFT distance of
DNA sequences with the 2D numerical mapping [11]
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4.2. RO

TR H A ST 0, B 1 5 3 fydk b 5L B (Monotremata) . A 4 H (Marsupials). JEJI
& H (Afrotheria) A& 2T U7 H (Xenarthra) ¥ IERR S, 11 2 AR # R H (Afrotheria) f171 147 H (Xenarthra)
RATHORESR, IS RSy, BT HA S IELLR Tk E 8 T ACCP VE[7]. £ K] 4 BEALH
d, B AE. RGHE. FITESEMRK S  HIEE I RERS AN, BREREZE.

75 H SRS, 18 3 dhmk ik H (Rodentia) % 73 1% 4 384y, I BT K21 4 ANTE H R B 1ER 5
2%, 304 H (Xenarthra)H 1 2 & H (Pilosa) TIPS B IZI AR R 2] —k2, 1k 1 F #Ims U5 B (Rodentia) 7>
B 3 #R4y, JFHIH FETE KRR IER, R H (Xenarthra) 1 1#) 57 & H (Pilosa) 5 F 4 ~ H
(Cingulata)¥) 5K IEMi. & 3 1 R K H (Primates) '] AFHHominidae) H 43 it >k — K8 iR (Hylobatidae)
S, ik 1R RK H (Primates) (1T A RBHYRRIER, BHILATE B AR 5 F 2+ 3L H ar
2R B 221 [6]

AUEUWEY, LRREEH, &£ HSRINZEH AT, ARLia R T B etk K
S 7 A JE B R RS U 57 I 4 5 H (Laurasiatheria) 5 7% K s H (Euarchontoglires) i 58 245 1] 1.
4.3. &g

IS 25 R A eT DU S, AR IL E AT SR IR E AR SO R, A B RN E B R A A
Jiid, W AR R L LS A A BT R R AR, 49 B L RF S AL O R . (R AT
WOTEASRAFAEA L, LLAnFEIRT B, IF HIAA 5 8 238 B A AR R A I B2 DL B2, Tk
SR AT LA AL R R, PRI A RO ) eledk 1]

B

R AEL R R (800, (L JRAR I T VP 22 85 TR T EL T4 0 92 o L4 R 0 VAR
12 3L p KA
P
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