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Distance-based DNA barcoding methods for insects
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Abstract

Three commonly used distance-based barcoding methods, minimum distance ( MD ), best close match

(BCM), and a fuzzy-set theory-based method are introduced and discussed. We demonstrate an application of the BCM

approach to an empirical dataset from seven Masson pine moth species.
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Fig.1 Distance-based DNA barcoding methods

TGCTCACGGGGGAAGATCCGTTGATTTAGCTATT-
TTCTCCCTACATTTAGCTGGAATTTCATCTATTTT-
AGGGGCAATTAATTTTATTACAACAATTATTAAT-
ATACGATTAAATAATATATCATTCGATCAAATAC-
CTTTATTTGTTTGAGCTGTAGGAATTACAGCATT-
TTTATTATTATTATCATTACCAGTTCTTGCTGGAG-
CAATTACTATATTATTAACTGATCGAAATTTAAAT-
ACATCATTTTTTGACCCTGCTGGAGGAGGGGATC-
CTATTTTATATCAACACTTATTTTGATTTTTTGGTC-
AC

2.2 ETRFHITVBEEMINSHITHM

i& 17 #& ¥ TaxonDNA/Speciesldentifierl. 7. 7-
dev3 ( Meier et al. ,2006) 5i )\ T #R B IE K miE 2
HEPE 5 AR R 4 W)l R 2 http . //life. cnu. edu.
cn/shizishow. php? idh =493) | iZf2/FH Java 1B 5
BB AT AR F LA Java BAT IR, W
T ATIPRE W8 2 (A) Fras o 7E 4T IF i A SO
I, 5 HEAT 00 46 B E , 191 N 1 E #EAE B A Ol K2P,
A SRR 2 i e B AL AT I 4%, 5 —
VIR ARACIE /Y P REEY Gl 2 ] K2P BRI EI AT
B GEE o A EE A TR S T B S

WAL B A KB E, TR iR, AE
“Pairwise Summary” — i i “ Calculate now” , % H
WNFEFF A7 T AAAEA N TR (B 2:B) o

2.3 TR EHAIERMUEETN

HEAT B A J 4 A i), W] S ¢ Actions and
Views” £ T B9 “ Query against sequences” , 2R J5 ¥
A0 I 1 PP ) R 0 B 25 FURE N, sl Query ™, BT A
VCHC B4 B 510 3 55 I 78 Query” T J5 4 i HH AE TP I
NN = e U o <505 R S R NS RN LT R SN A
ARAEAM, WE 2(C) iR .

TN AT B A, ) T A Actions and
Views” £ T B “ Best Match/Best Close Match” , -
P “ Compute from Pairwise Summary” , X J5 {0
HE R H L 3. 4800% ™ (1 39 {2k 1, W &1 2.(D) fir
AN GAEE — D WA HE E — A WL, W 3% ,
HXAETE 2 2 B, SR )5 i Recalculate”™ , T
TSRS WoRAE T O i 25 EHE b, e 2 68 1831
P BR T B Successful match” | 3 H B /R & & 1E
TR SR A, I 2(D) Fros .



- 286 -

W B B 243 Chinese Journal of Applied Entomology

EIaxunDlAl SpeciesIdentafier 1.7, 7-devd

B

ETazunDlA/SpeclesIdentlflel 1.7.7-dev3: D:\SpeciesIdentifier\Noth COL fas (140 seque..

File Modules Impot Export Commands Help

onDNA/SpeciesIdentifier I.7.7-dev3: D:\SpeciesIdentifier\Noth COI.fas (140 sequences)
File Modules Import Expot Commands Help
Query against sequenices

 Ruery « sequence sguinst te other sequeaces in (his detasel

Acbons and Views

Species Summary
Paiwise Summary Please enteryour query saguence her:
Pawmse Explorer LGATTICA THGGTIC
danee Analvsis ¥ eCTearcT TATTGTMCAGCTCATGCTTT
¢ 3 [CATTATAATT
Sequencas 166
MACTGGATGAACTGTCTACOOCOCTTT) ﬂlll’hm 1
Sort Query mmmmmmmmmm»mwaummmu

(TTTTIATTACAAC ATTOGATCAMATACCTTT
AT TTGTTTGAGCTGTAGGAATTACKGCATTTTTATTATTATIATCATTADCAGTICTIGD
| TGGAGTATTACTATATTATTAACTGATCGAATTTAAATACKICATITTTTGACCCTGD
(TGGAGGHGGEGATCCTATTTTATATCAACACTT)

Dendrolimus punctalus
Dendrolimus punctalus

>

File Modues Import =007 Commands Help Acions and Views Pairwise Summary
) , Quetyagainst sequences A — -
mmns andwm C oﬂﬁgm at]on Complete Overiap Sumarises the pairnise distances present in this dateset
Species Summary
=
henge the settings used by ll parts of this progran PaimseEmmm [ Calouitenow |
equentes : Distance Analysis oS a
Queryagainstseqences  — Edreme Painvise ¥ o of seueces: [T~ 2
Cump]ele O\venap < 3 [lo of species: 1 species
¥ Sequences ERCENTAGES L
GBI | pa g st Lol el i e o o e e B
PalMSE Summarf Dendrolimus puncalus ive percent intraspecific cutoff: 3.4
Painwise Explorer | o - 0 punctaius ISTRTEUTION FOR ALL TWTRISPECTFIC RISTACES (FROH 0.0 10 0.20)
( y Caleulate paimse distan-(Kimura 2-paramete comecied istances | Demmnmusnunmm istaaces  Freg Perc  Cumnlative
L) k4 punctalus 3 <=02.l:! 020;‘ &5 22 s
s —a T pauia i s o
[ pLEL LY Dendralimus puncialus W2l 2 66 1%
Sott Queyy Dendrolimus puncalus g: :: gg: ?{ﬁ f}n ig-;
. ; T \ Dendrolimus punctatus i - p
How o i reqgam - biguous codons ae used (H's heded a5 a cominelon ' Wand'S)  erroimus puncius -0 0
Dendrolimus punctatus MdS 0 0.0 08
) _ - ) o - ; Dendrolimus punctatus 3::0 ;g ?l 323 gg
Notgtha ifrences in leading and ailing gaps are onored, while dferences in intemal gaps wilbe Dendrolimus punctatus WuEo 2 08 00
Dendrolimus punctatus Mtb5 0 0.0 00
Dendrolimus punctatus ShteT.08 0 0.0 00
Dendrolimus punctatus Wt TS5 0 00 00
Dendrolimus punctatus ﬂ f" 22 : 22 ﬁﬂ

Flle Modules Impol Export Commands Help
[Actons and Views Best Match/Best Close Match

Exeme Paindse * [etermines e best netch s bist closs mateh for sequaces

Al Species B
Cluster
(CCORRELS Bl:Aa Ouobraiy Please enterthe hreshod forbestlose math: 380 % | Campute fom Paiwise Summary
Clustal Maping

i v
oottt T -
Sequences Sequinces: M0 A

Sequenees vitheat vecorizsble species nes (gpared in ll subsequent comts) 0
Sott Query ‘Sequences with atlesst one matching sequence in the data set: 140
equ with atleast one matching conspecific sequence in the data set: 140

Dendrolimus punclalus A

Sequences with u closest match ot OF;
i

%
Dendrolimus punelatus Kl ospecific natches ot O¥: (7.36% of a1l matches ot 0%)

Dendrolimus punclatus

Dendrolimus punctabus TTTTGATTTTTIGRICAC ) Correct identificati ding to Best utch®: 121 G6.420)

Dendrolimus punctalus Dendralimus puncatus i:::n: 3&:33,’?3’1."3’-&‘? ';5 (l‘M %)

Dendrolimus puncialus punetatus ncorrest identifications according to ‘Best Mateh”: 4 (2.86%)
Dendrolimus punclatus

DU U L Dy Cone idatifiuions s t Bt Qo 11 5,08

Dendrolimus punctalus Nme of sequence: CUIALL1, Dendralinus punctatus abigueas according to Best Close Butch® 15 (10.7T14)

(0.0000%) COIMﬂ Denﬂmllmuspuntht
(0.0000%) CONY304, Dendrolimus wensh
0.3074%) COIYS45 Dendrol 0.0 of
(0.6161%) COIYS16 Dendrolimus tabulae  [0.08 of intragenerie but interspecific distances are snaller than 0.0Y
(0.9268%) COICS10,Dendrolimus spects

Dendrolimus punctalus
Dendrolimus punctalus
Dendrolimus punctalus
Dendrolimus punctalus
Dendrolimus punctalus
Dendrolimus punctalus
Dendrolimus punctalus
Dendrolimus punctalus < b4
Dendrolimus punctalus

¢
AT TG A TR TR TANTTCET G TGAR TR TG TTAKTTGEAGATGATCATTTRTRAICTAT
T T
Dendlimuspuncis 3 [onre AT TG TG I T O TOUCTAGTICTTGAT T TG TATAATTATATICTAT
¢

Dendrolimus punctalus
)
Remore selected

140 sequences

This sequence has & pairvise distance of 0.0 fron the query sequence.

distunces are Lurger thun 000,

Honrnatching nucleotides: 0 base purs
Over] .

lyp 852 base pairs

CopynClboard |

& 2

Dendrolimus punelatus ncorrect idemtifications according to ‘Best uou Nutch 4 2.85%)
punclatus Sequences withent any mateh closer than 3.47%: 0 (0.0)

Dendrolimus punctatus Loer) b Lhoniins
X ification

Dendrolimus puncikis JOUTAL, Dendralives pmctetus  CUDIIZ, Dendralions ymctates 0.0
Dendrolimus punclatus IO0IK2, Dendrolinus punetatus  COIEA], Dendrolinus punetatus 061
Dendrolimus punctatus JO0TAZ3, Dendrolimus puactatus  COLAZS, Dndralimes panctatus 0.3
Dendrolimus punctatus KT, Dendrolimus puactatus  O0DK2, Dendralimes punctatus 0,45
Dendrolimus punclatus |COTA29, Dendrolinus punctatus  COIABIZ, Dendrolinus punctates 0.0

(UM, endrelinus punctatus  CUD2S, Dndralines punctatus 0,46
Dendrolimus puncatus 01451, Dendrolinus pmetatos COIAS2, Dendrolimns pmetatns 0.3
Dendrolimus punctatus (COTAS2, Dendrolinus punctatus  COINWR, Dendrolinus punctatus 0.0
Dendrolimus punctatus  [COTASS, Dendrolinus punctatus  COTASZ, Dendrolimus punctatus 0.4

COI¥S04, Dendrolinus wenshunensi
COINSD1, Dendrolinus wenshanensy
COI¥SD1, Dendrolinus wenshanensi
COT¥S02, Dendrolinus venshanensi
COI¥S02, Dendrolinus venshanensi
COI¥SO2, Dendrolinus wenshunensi
COTYS19, Dendrolinus tabulaeforn
COI¥SO2, Dendrolinus venshanensi
COT¥S02, Dendrolinus venshenensi ¥
>

Copyto Clipboard

BEREEBRERE

Remove selected —
140 sequences

iZF BCM FiEHTYMIAANKRER

Fig.2 The workflow of species identification with BCM

3 iFie

T HE B 09 77 ik B A A A R B R G A
MLAE TR 28R 1 DNA B A 0F 5%, SR 1k
Tﬁiﬁﬂﬁ%ﬁ%?ﬁ%ﬁﬂ@ﬁfﬁﬁ,Xﬂ‘%ﬂtﬁ'&lﬁ*H‘J%
— W] BE AT U R R 5, B AT R TR
i PR A SR R Bl PR v S g ) g O Bl R
Ko B — )7 5] (singletons ) [ fE £ 44 SR KRR I
HI 55 TR B RO MERE ST S . B ANE IR &%

IS 2T ENE R S IATE YSRGS IR e
Z I3 AR AT BL T, #2261

Il B G A A

% % 3L #k ( References)

Dai QY, Gao Q, Wu CS, Chesters D, Zhu CD, Zhang AB,
2012. Phylogenetic reconstruction and DNA barcoding for
closely related pine moth species ( Dendrolimus) in China

with multiple gene markers. PLoS ONE, 7(4) :e32544.



13 &

145 - B HL DNA ZTR B0 20 A7 v i) B 28 7 7k

- 287 -

Hebert PDN, Cywinska A, Ball SL, DeWaard JR, 2003a.
Biological identifications through DNA barcodes. Proc.
Biol. Sci. , 270(1512) :313 -321.

Hebert PDN, Ratnasingham S, DeWaard JR, 2003b.
Barcoding animal life: cytochrome ¢ oxidase subunit 1
divergences among closely related species. P. Roy. Soc. B-
Biol. Sci. , 270 ( Suppl 1) :896 - S99.

Meier R, Shiyang K, VaidyaG, Ng PK, 2006. DNA
barcoding and taxonomy in Diptera; a tale of high
intraspecific variability and low identification success. Syst.
Biol. , 55(5) :715 -728.

Zhang AB, Muster C, Liang HB, Zhu CD, Crozier R, Wan

P, Feng J, Ward RD, 2012a. A fuzzy-set-theory-based
approach to analyse species membership in DNA barcoding.
Mol. Ecol. , 21(8) :1848 —1863.

Zhang AB, Feng J, Ward RD, Wan P, Gao Q, Wu J, Zhao
WZ, 2012b. A new method for species identification via
protein-coding and non-coding dna barcodes by combining
machine learning with bioinformatic methods. PLoS ONE, 7
(2) :e30986.

Zhang AB, Sikes DS, Muster C, Li SQ, 2008. Inferring
species membership using DNA sequences with back-
propagation neural networks. Syst. Biol. , 57 (2):202 -
215.



	KCZS1301(1) 283
	KCZS1301(1) 284
	KCZS1301(1) 285
	KCZS1301(1) 286
	KCZS1301(1) 287

