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y
Abstract: In the field of species identification, the traditional algorithm is based on the BLAST method which is regarded
as the authoritative method, but the method has a series of problems such as complex calculatmg process, time-
consuming, as well as space-consuming. In this study, we propose an 1mproved VSM algorithm based on K-String
compositional vector method, and give the alternative norm—format“ formula in calculating the genetic distance between
species in the Banach space for the reference of other.scientific researchers. In this study, the computational efficiency and
the result of the species identification are the two aspects to determine the properties of the improved method. The
conclusion is that the calculating time of improved VSM algorithm based on 2-norm has decreased obviously than that of
the BLAST algorithm, in additfon, the result of classification demonstrates good consistence and convergence with the
comparison result in tefms of detection rate.
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D79 AR B G AT, {H 2 th TR ) L R 7% #% (Horizontal
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(7R AT SE . H A0 ELECH WD K ALy
a5 77V, (0, 1) [FAE, DI\{A)Walkw, IR R, KRR
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B, T LAY 4T R RS LR,

2 b, ASCLL 16S rRNA K 7 51 4 o %, A
FE B3 160 2 RS 80 SR AR 0, LA I Lt 43 2
R4 2R S B 5C H 1.
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1 4 TAaR G i S A7 7 K T B TP — 2
SRR R R 1 2 T ELAT P A SR, 0 T
AT R4 i 2 B, A, PR = AR
s, AT, B o O B A R AL M 1 25 VR,
S AT A OB th T B BEY, 26X — 4
et o, A LA S 56 0 A 5 £ 5 DR 4 o
R 0 B s L S 5 P 7 6 L 3
ErE LR IR DR AR A B LR, 52 AT,
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B w, WOHUR, WSO A RN

it =tog (1)
n; .
Hr, FP3 d; Hhia i wy TF-IDF A KN
N
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0 Plara--a) #0
plaraz---ap)

0 Pllaraz-ar) =0
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1-C(A,B
% (10)

BN SRR A 5 2 0 2 16 i A
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B J FC AR (2 8, DU BRI A 52 2 2 A7 0 43
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S A B 18 1 SR T 50T A B e — e R R
5. R 15 60 B TR B UL T = A4 (i DG, )
R P81 B )

A1 D(x, )20, Dx, 1)=0 M T x=y:;

KRR D(y, x)=D(x, v);

“HARAERATE =P 2, x, y, BEESTEE 2
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6 5 S 3 LA A — R, e g A% A T A T 1
PR ] TR 250 KR ) e 1 A s
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\
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St LA T, A0 A ®) BRI
HEX, T 1O SR AR, AR
o
LA+ Bl 2 -1IA- Bl
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“.5) D

(12)
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241 AR A 5 DA R A A
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2000 2% AF R MRE A AT .

N T EA AR, KRR KOE P RS G,
Ga,**, Ge000» Geoo1>***> Ggooo- Hr, Gy, Gy, G000 NS
IR, Geoorr > Gsooo NAFIIEEA,

242 Hud VSM FRIEFAR Y blast is FACRSE R

GEAE 2.2 WHTIR, T RLR B, A SC R I B
6000 %2 H FEA 7 41 SCAS AT DU i e ) B = (] A Y
FVERMT RS, 15 H6T R 6000 ANFFAE A &, & AR S
36 (R UGB B R, LA E 6000 AMRFAE A & 18 5
B[] 58 4 A 7% B N Z L 1 d8 SR ), X B2 iz
A s EACR I — K.

XH, AR SIR IR 2.2 TR ERE D g —
AT GX L K=4 Ffil)

#5—. XFET 6000 %% 16S IRNA S # ARSI G,,
Ga,**, Ggoo» 1B NN (6), W HH & 475
0 1 TEAT A GE 1 A, Ao, Agonor

L. S B AL B B, R P
S [0 o — ANFRAE [ R O 4E 0N 1x4* B 1x256.

500 i=6001, MAFIFEA G; THE R IR
SR ESE [ & A,

= 1HH G, 5 Gy, Gy, Geooo /7 F1 Z B 3
TEHEE C(G;, G1),C(G;, Gy),**, C(G,, Ggooo), MK it
TERRES dydy,+, dgooo-

FIL. X Bk 6000 MNMEAEFEE d,dy,+, degoo T4
R 38t 3 0 PP AT HE PR, A DG MR S T T
FIHEA 25 AR S 2 I S B4 45 2R

BHD:i=itl, BRI 2 &G — DR A

GSOOO'

£BERARFI Gy, .oy Goooo MM EITIT R, 3
A6 B B 1) 11, Ay 2% 5 i e AR AR R ) B A AR 3k
17 HE 44 6 H B 32 ST R

VLHI 2. AR 0 AN 6001 fRUGEAMEIA 2 8000 3
1T AE IS 5, THFE R S T R L 2000, 12 v el
VSM A B 1R I (7]

B, AU BLAST A 2 6000 55%
i PR, fEEH] blastn R FF X 2000 S5 WAL A BEAT IE—
B E, g AR, AL [ BR B 2000, R A
blast 5320 [H].

LB 1. X AT H blastn iy 4

blastn -query 6001.fa -db Sequence6000 -evalue le-

5 -out blast6001.x1s -outfmt 6 -num_alignments 10 -
num_threads 1

PEHA 2. LL ES P, -query6001.fa A1l A
Geoo1 I fa K203, -db Sequence6000 s 6000 5%
HREA AR AL EUE R, -evalue 1e-5 Ron$E iR 2,
-outfmt 6 FE7 it SCAFHERUAR U RS 35X 6 HEAT 4
-num_alignments 10 7% tHHEA HT 10 197 51 45
-num_threads 1 &/~ F25FE.

VEBA 3. A SO A Bl VSM &VE, AR 12 o 72
¥, B VSM 5% blastn $Li 5577 Ubuntu 12.04.4
LTS [l — MR{EHBERIaT.

B, i EIR PRI A HRAE, ASCe T B
VSM A 510 F BLAST HyLI& 17 ().

F 1 ok VSM Hik 5 BLAST BEIZIT80E (B2 ms)

P 1 s 2, 3, 4 20— MFIAEAR S 6000

K 4 5 6 7 8
o VSM 0.035 0.117 0.447 1.183 4.535
BLAST 237 237 237 237 237

BVE: HUHZOR: P — & AFIREA S 6000 5 F7 5104450 25 1t
SR BT AR P P 1)

243 it VSM HikiaH R 5 BLAST HikHEA 45 R

RS HE PR BT 10 44 P T B A 2L 1 o
RO, JRTE T A 02 % 500 55 5 508 b
U R I 19 6000 2 251, 8 SR AR B0 ELTER)
s R e, — R 1 BLAST AH{BLE 98% BA L i)
HE4 45 2, 3% A BLAST St 2 51 0132 98% bl b
(IFFF RO TR 104, BRIIGEERT 10 S0 EATAIZ kAL

MRS 2.2 VHERIEREAT, ASCA T R HE 4
SERL DU MIREA Gogoy MIHES 25 B N,
2 fiR.

2 itk VSM 5k 5 BLAST BykHEL 45

%  K=4 K=5 K=6 K=7 K-8 BLAST
1 Gsori Gsgo7  Gsoor  Gsgor G Gsog7
2 Gyss  Gaor Gaor Gaim Gaion Gs994
3 Gsgoa  Gatoo Gatoo Garoo  Gsoos Giso0o
4 Garor Gasss Gsoos Gszor Gaioo Gs792
5 Gy Gass  Gazsa Gazor Geooo Gs791
6 Gyisa Gsgos  Gaiz Geooo  Gaioz G2
7 Gaiss Gsoo9  Geooo  Gsoos  Gsooo Gyio1
8 Gr7  Gsooa  Gsgos  Gaisa Gsoos G999
9 Grss  Gsza  Gasa Guss  Gag Gsg9s

10 Gres Gisii Gaiss Gsooo  Gusse Gii00

A0 K=8 I, ¥t VSM BEHi 44 55 blast
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3 EHE

AR SR O VSM B, 2 R
K H 2L 1 B 24 ()R S0 TR 16S tRNA
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