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Abstract: In recent years, DNA barcode technology make great help in identification of species, but there are some problems with
the development of the technology. Mini-barcode technology as a supplement to DNA barcoding has been proposed recently. This
method amplifies a sequence which is much shorter than the cytochrome ¢ oxidase subunit I sequence by universal primers to identify
and classify species. As a new technology, its advantages include, such as amplifying the target gene for partly degenerated DNA
samples, as well as a good solution to the diversity of environmental investigation in mixed samples and so on. However, the target
gene of the new technology is a very short DNA fragment. Therefore, the genetic marker sequence contains limited information. So,
there is a certain gap between the full barcode in the accuracy of identification. Here, based on previous studies, we make a brief
summary of advantages and disadvantages of DNA mini-barcode and its potential applications, especially to identification of the inva-
sive species.

Key words: mini-barcode; species identification; DNA degradation; environmental sample

1 T 5% e B BR ) S AR R e 2R R B =, 7026
SR AR KL AR ELZ B T IR g, B —
EA DU (Mallet & Willmott, 2003 ) , {H T 4F
RXEH B AH, Hrh TR TP
BORFPRE R ATTE2 H ) DNA 7328221 DNA
Z59B 4% (Hebert et al. ,2002) , DNA 4235 —
BRRA) DNA J7 41, BET LU T e, i mT LA
TR 3 G b 22 18] 1) 1646 5C 5 (Hebert et al.
2003) .

¥ Hebert 55 ARG R EEAN [ 1P 2R # K2
T AR o AL 15 (COT) He X 5 3l
) DNA 585 148 ( Tautz et al. ,2003) , X JF 5
WL L T W) Fh 48 5 e 2y TR 2 —.

WfmE#A:2010 -12 -24  #ZHH:2011 -02 -01

M, A= i S A TARRAE SO B2 AT — A A
I, BB ST — B T AR 4 1 I 2 i 4 b
% 7E % 5t ( Frezal & Leblois, 2008 ), {H &, [ &
DNA ZIEME AR SR A S HE, AR BHAE
SR AR 2 BIBR A o A0 R R AR AR BER
TERFTRObR At i 07 FH M BE R 45 DNA (8 2T 1
AL, FEAR KRR BE Eokah 1 DA AL 58 S5 08 i 1y ik
MGARE, HAEY RS i ok )iz
JEHUS T — R 51 R (Miller et al. ,2005 5 [ FH /)N
#1445 ,2007 ; Ward et al. ,2009) , A SCHLZE AR BOWF
G SA Bl s AR SRR | I 0 HK R ] 5 7 H
(77 Wl e 26 AR, DU R 108 ST R R 1Y 5
e LT AR AR F B A I RS |

EE&WH LW A4 K4S T 80 E (KZ201010028028) 5 B K B 4 %4 | £ 51 H (31071963 ) 5 b 5 7 A 4 B 0 60 37 B A~ 5 H 3% B

(PHR201107120)

{#ifl4E& ( Author for correspondence) : 7k % £, E-mail ; zhangahb2008@ mail. cnu. edu. cn



- 78 - WAL Journal of Biosafety

5520

1 DNA £RABHE X K ME & F AR
E{ R
1.1 DNA £HEBHEXREFFHFHE

DNA ZIE SRR 2R AL C N S s TF 4R Y
— B K F 245 650 bp ) DNA JF %] ( Hebert et al. ,
2002) . REWEHI T AIE A I 5L R A AT B 45 2 S FE AU
X JEBYRFAE : (1) A B PRSP, 8 T F @ 5 1 9™
R (2) /2% 1Y 78 Sk, DU 9 b X3 T K
ZRA BT 51 By A BE RN R AL R 2 AR, ek
& COL T4, R — B 24 650 A A< B2 1 v BLAE
FICIASHED o X2 RA : (1) Zh¥ A A vh 46 K78 53
WrBf A COT P 351 5 (2) REBAh A i
ANLRLAR, (H HA —ZH e A, DR A S R o
LRI DNA TE28 5 RSO RS T 5 (3) 5 4%
(1) DNA AH L, 2R DNA ) 5848 34 B /2 4% DNA 1y
10 i, MG £ DNA Bef% O 87 TR 1 28 S iy Lo 14
JEAR S S o AR TR 25 2, 0 8 B 5 (4)
AR g% )y s TRk 1%, COl B PR T 41 A
LR, PRI R BB R st A% | R P B 20 1Y
KRR (5) B T A g b 5L PR T S A 19 4
ik, RV -585 =LA AZ SRR I 52
ATLL A 72255 (6) COT B[R 7E RB S R IE 2 0575 53 1Y
[ i MARZS 2y i FH 5 1904 5 , H DNA [ 31) A B AR
ARSI AFNERR (R DB, 200 A5 T 1% 5
PRI 33, Xof 45 R 14 53 BT A 23 36 AR R B 52 ) o
COT P P2 B E i 4 sy DNA Z5)EH
1.2 DNA RIS AR

DNA {8 Z5 A% TF Jfr J2 B 0 140 6 Bn A 42 1
f] (Hajibabaei et al. ,2006) ,iT4F-4 , o225 XT IE
T — RN 20 S T — & R . Hajib-
abaei et al. (2006){EH] T 7] LI E 4 & 4= DNA [#
B AR TROAR A T 5 1 134 bp B9 H A9SER ; W] 18
b X8 S 1 BF S0 IR B DX 1Y) A A e AT SR
7135 bp #y COL JF 41 AT LIAR LS Hu b H T Fh %522
JAE COL JFE 81 14 AR U 0 SECRE L > i S 5 7 0 0F
HXP I A M R SR 2 TR KAE A (T AR
SRR TR MU, R By S Ol B S i 5 |
Wvseih ), Bk = SEFRIERH . 7E LR [, Meusnier
et al. (2008) 3@ i X BLAT DNA 25 0 55040 e v 11
C I AT A 2, B e 1G9 K B A 4
S, L | g P iR, 1B 4 J 10 e 91 8 ) b

MRE S & — 2 M5, 4 COl P oK KT
100 bt BV AT %5 90% LA L (4 F ; 4714 130 bp 1
#5453 COL ¥4 L4 650 bp 1) COI J¥ 5145 5 ; [F]
B, AT TREX B 130 bp (94T AS I FH 163 5 ks
TR TR AS 1 S 5T, 45 AR BH T 3% 55 JE A5 46 T R
PRARSEE I IE P . A, DNA SRSB4 R
BHE 8] L, Dubey er al. (2009 ) ¥ 52 5519
PCR AR SR AT HAR S Gl K, HiK PCR
(=T LK 555 (380,265 130 bp) B i fia
MR SR o IXAE—E R LA TR Al 1 k3R,
FHATL T RENA, HE, PCR AR T A
FER e DNA J3 30 (1) A4 5L, PR I s 2 42 T
FPEAR . 50245 (2009 ) 0K S 8 25 I 5 4 AR H
Tl R I T RS ER AN SE E . HDL—Rh A
TR ER S 2 A i T i — 25 R R T
RUZIEAS AT LU TR S O His g4 1 05
P NFE R 5 e T H B0t b % R 25 05 14 1o
PR T HE— 25 S SRR
1.3 DNA RBERBHNERRIELTE

DNA {38 25 JF A (14 B A 45 4 oo 72 B A0 465
(1) FERL IR S A0 3 (2) JEHI 4 DNA B3 U iy
VKB (3) FIH COI 4B L 4e 51 11 COl
B R B S kA S5 (4) 24P R (3) Bk TC ik 9 3

SERERY COT B, ) F R A5 008 1 388 FH B 78 5 |

P HEH A COT BE R B B R rLVK AN 5 (5) PCR P21
alifk 5 5ok ; (6) WP FAUTHN 0T 5 (7) 1 S A4
I PR A B A AR DG Sk b 9 LA O o
2 2457 E . DNA EREEBRARSHE
EFR A AR EL I
2.1 RENEFENTMERE

RELGIE 32N or 223558 T Hat 12
HETRESEFIAR A , (0 %008 T B 4 HRBUORA &,
XF AR G 28 50 2l AT A 2 5 i 2k R
T2 Y TR 4 AT EREGE : (1) th T
FERU ] APE RIS AL (1 0] AR M 25 5 S BOR IE# 1Y)
WEE 5 (2) TO1 S 28 V22 B AR v 35 A7 75 1Y) B 53
FHTE; (3) Z AW AU B BB ], IR 2 A=
YIRS (4) BRI A HE AL E RS R —
MR (AR ESWE L FoR, — B
VERIERINWARE 5 SBGRIR I S E a5 R . B
Y T 1 R B PR RIS I 4 93 1) 53 25 2 G BT, il 432



14

FEME S5 « A fr S 38T 75 - DNA SR S B R <79 -

S R T BRI PR, ik — DB 7 (144
FhS g =47 (Hebert et al. ,2003)
2.2 DNA ZRBERAMLEERE

5, DNA KB R i FcE T aks %
B IE RS A= MRt R i R T S ) AR AR
AR BB 53 2 AR B 55 (Gotelli, 2004)
DNA ZIERSEARBLHER (PR, SRR T X TAEE 24
B EOR (AT — SR B AR E T AR S B R Fh
YE TARRIRAIXT 28 5 o HR, DNA Z5IE X {4
AWy A AR DT SR IS SRR G E Y
YER . B TE M — e Gt 35 2 e T BOC k58l
() TAE, N4 LE Y B SR AN S ssore 4 1 2 A
Wy, A RS RIE 2852 T BOME LA TS 5 i B f 7 o ) 8,
AR S T, ) I ) S AT R A T
PIRE I, X ASTHRIAS B 1 K i Bk — R AT
B B RRANHOR Y SR, X b 2 s A 0 1A
WA BRI T HABARSC Y AR R 32 4
AN ,DNA ZIE A AR A AT LA A A= AR ) 1 15 7 1
IS RAEES B ( Armstrong & Ball ,2005)

[F]I, DNA S5 JE % B R A7 78 — S ) @,
DNA 1) 5 B it P KR 29 7 SIS 4 R (1938 FH
Bl 07 EL I AR TE VR bR AR DL R AR 7K Sh AR I 1Y B
AR IR BT RO . X T4k AR 55k
FRAYEOR, RITE 48 S 3R 2 X DNA ZRIE S Y
2R 2 22—, UAE ) 1 2 b Ak EL A Wi s 1) 1 A6 £
SPPE, BRI DNA S A6 A% B2 AH 441G, fir LA, COT J3 37|
ANREVE NS E M) I SR TE R P 41, A, i T AN TR
A5 Be i3 55 A D 1] ¥4 ( Bellemain et al.
2010) ,DNA ZIERSHEARTLER PR B 2 DL SR ER IR
BREAL AT A AE — BB R, A DNA RIS
HOR— R 528 COI FPAIHL 650 bp , i ffif
5 1 PP T AN [F] )R 8 25K ( Meusnier et
al. ,2008) , PRI, 7EEEST [EBR DNA S5 IE 55040 22 1
HERR TR 0 25 25 T o 3k L i 2 T A 1 () R, A5 )
DNA ZJEa A it 7 48 (BOLD) JK I AN 1] BE
— AN SE M) 2R 58 (Frezal & Leblois 2008 )

2.3 RHBIERBEARNAESEREE

Bl A AR TR TR BN DB K i, — &R 4 Y )
SR BAK 5835 Fkb 78, AT DNA S50
RERJEAG AT, IEMNAIE RS (R 37 Hebert T 5
IR R G B E MK T DNA S ER Y

TG, FRATTC 5k 1T AT DL 2 28 8 Ak 11 7 K
iz N T e S A E AT N Wy =B lihsalll)5 52
AR HARLRIEAS 5 9 0 38 T PR A S R R TR B8
At A T AT RE , — R A T 4 T 8 A9 A ) 2 A
B AR T FSE” (Meusnier et al. |, 2008) , [,
WO RS EARH S [ 0 ia Mo 35 RE Ty s, B
LG OE Y Y e A I 3 7 9 o 3 P
Dubey et al. (2010) i i3 g 5% F 108 205 A RGN, Sk
B 1k — 2L L B AT e A A

H1 T DNA R SRR B B 200 R 5L T
COI [FFHIHi—BL, 1% COL 4 2 RS H AR H i B
[FIREAFAE TR SRIERS 7 KBRS — SRR
TEARZ I 23 1 AR e R RS E 1 X (Meyer &
Paulay 2005 ) , Nt , ZERbEad FE i, WS AT RESR 248 R
o T A FAER RO DRI R AR, X
— ESERR TAE A 2 A T DNA Z0JE i 44
PER)— 2, 55, TERAR DNA 55t f% 32l
BERIGE LRI B 22385 W 73BT COT JP51) i 7
TR IR R . SRR, UXEH COol 7
G E—LEI g AN GE TEA M %5 P Rh B9 FP 2 (Burns e
al. ,2007) o PRIk, TERON SRS HOR B4 v, TR
LHIEIX— o =0T 10 FESMERE N 4, 78
2007 4 Hebert et al. XFtIEHIX 260 Fi 1) COI FE[H
HEAT THISE (Kerr et al. ,2007) . Z5F & B, Hoa Y5 fh
1] COI J¥51 22 53 (7.0% ~8.0% ) # HFh 14 (0.3% ~
0.4% ) K 20 15, PUIA R, KRB S XY 2258
FRES AT HRZP AT X A3, T4 10 AR N A2 5 (2
3.0% ) VEbRicHiiist A& A ny “ Arue 51 I (e A%
TIEUE AP Fh 2 8] RIMEAAAEA: ) 22 LA Ry
[Fff, VFZREEZN N, X E N EE IR R B 0
M, I HIF 215005 5P A —34 (Meier et al. ,2008)
00, BIEEAE COI LK PCR R AP H Bt —1
A4 AL (Song et al. ,2008) . 1 TR ATE
513 Ay TESEPR CAR U B, 25, 7
Z2EEN P SN TS 15 BE IR B A Gl
I VPR R T 200 O R Y 9 M 45 5
FOEBMER IO E 2 A AR LA a5 BT
X A R TYI A E . A, IR S 4K
B ALE RIS BB BAR T2 5008, PRI, 7252 FR
iz, RS E VIR I IER R A& U 2R (1
5500 S8 W Rl B IR A R AH L, I8 TN 25 1R
(Meusnier et al. ,2008) .



- 80 - WAL Journal of Biosafety

5520

3 RE

OB F R BARTE R Sl 8] — R4 1)
5], (ELF A BT ST IR I AR A5 B W 58 3%
| B A= W) 2608 i T RIME S ik ge — 178, UAE—
AN H ) S 5 - B R AR AT A5 ) 1000 AP E
Yoy H A R 8 51 5 O HLBE A DNA I £ AR 1)
FOHT, LA R SRS AR AU DNA S8 5E (19 1%,
ARRKFEA, M1 HAE—E TR Ak T DNA FEfi
IR, A K A0 Ay B R A 1) {42 3t 1 == )
P 7 A A A0 A AR Y AT AT M DL R 58 A
A i S T AR Ay e BB AR R BEUR B iR 4
BRA W) % 58 £ 5t ( global bioidentification system,
GBS) MAEA . A% B R B kA ) Z AR R
HLA4 ( Global Biodiversity Information Facility ) 5544
Yi#pIL4: (All Species Foundation ) ) i, F 2% {5 B,
BEIRAC I Bl = 1 5] 8R4 3 f# e, Hebert et al.
(2003 ) Fitit8e A~ 19 St A AL 2% 10 12380t , i
BT NS 35 DR A 130 0 [T s 2 ) ol /) AR o 7
TP A2 07 1, DNA SR SR B AR X A 2
FEPERTSE 0 A SR AR 3] 28 0 F B AR, E R
AT LAPRHA R 58 B B2 IR A FF i 22 R 1R I B
TESNR DRI AR BTG T7 T, DNA 8 S E AR
B AN RS AE A ) R B4 pE T O AT b 1 AR IR
( Hajibabaei et al. ,2006) , Ktk , 18 FZ F A W35 —
A DX 7 K AR AR I AR A T RE

S DNA YR 25 RAE h—Fh 515 40
DNA ZIEIE ARG G PR EOR ol HE 5l 53 2677

Ty AR AR R
S 3k

THUE, PRI Bl 3 IR, i =, XA, 8 5 %, ] 7 2%
2009. DNA ZJEAS I VI 5 T8 DNA 25T A5 1 S 5
WA E . W S IR AR A4, 15(2) 1215 - 219.

BRBH/INHE , SEHERE , A A, (T A, X T, 14 5. 2007. DNA
I YUI——DNA Z5IEM5 DNA &5 P O et
B9 LA R R T AR A ,30(6) 349 - 352.

Armstrong K F and Ball S L. 2005. DNA barcodes for biosecu-
rity ; invasive species identification. Proceedings of the Royal
Society,360:1813 — 1823.

Bellemain E, Carlsen T, Brochmann C, Coissac E, Taberlet P
and Kauserud H. 2010. ITS as an environmental DNA bar-
code for fungi: an in silico approach reveals potential PCR
biases. BMC Microbiology,10:189.

Burns J M, Janzen D H, Hajibabaei M, Hallwachs W and He-
bert P D N. 2007. DNA barcodes of closely related ( but mor-

phologically and ecologically distinct) species of skipper but-
terflies (Hesperiidae) can differ by only one to three nucleo-
tides. Journal of the Lepidopterists’ Society,61(3) ;138 —153.

Dubey B, Meganathan P R and Haque I. 2009. Multiplex PCR
assay for rapid identification of three endangered snake spe-
cies of India. Conservation Genetics,10:1861 —1864.

Dubey B, Meganathan P R and Haque I. 2010. DNA mini-bar-
coding: An approach for forensic identification of some en-
dangered Indian snake species. Forensic Science Internation-
al Genetics, doi:10.1016/]. fsigen. 2010.03. 001

Frezal L and Leblois R. 2008. Four years of DNA barcoding:
Current advances and prospects. Infection, Genetics and Evo-
lution ,8 ;727 - 736.

Gotelli N J . 2004. A taxonomic wish-list for community ecolo-
gy. Proceedings of the Royal Society,359 :585 —597.

Hajibabaei M, Smith M A, Janzen D H, Rodriguez J J, Whit-
fiel J B and Hebert P D N. 2006. A minimalist barcode can
identify a specimen whose DNA is degraded. Molecular Ecol-
ogy Notes ,6:959 —964.

Hebert P D N, Cywinska A, Shelley L and Dewaard J R.
2002. Biological identifications through DNA barcodes. Pro-
ceedings of the Royal Society,27:313 —321.

Hebert P D N, Ratnasingham S and Dewaard J R. 2003. Bar-
coding animal life; cytochrome c oxidize subunit 1 diver-
gences among closely related species. Proceedings of the
Royal Society,270:96 —99.

Kerr K C R, Stoeckle M Y, Dove C J, Weigt L. A, Francis C
M and Hebert P D N. 2007. Comprehensive DNA barcode
coverage of North American birds. Molecular Ecology Notes ,
7.535 - 543.

Mallet J and Willmott K. 2003. Taxnomy: renaissance or tower
of babel? Trends in Ecology and Evolution 18 :57 —59.

Meier R, Guanyang Z and Ali F. 2008. The use of mean in-
stead of smallest interspecific distances exaggerates the size
of the “Barcoding Gap” and leads to misidentification. Sys-
tematic Biology,57:809 —813.

Meusnier I, Singer G A C, Hebert P D N and Hajibabaei M.
2008. A universal DNA mini-barcode for biodiversity analy-
sis. BMC Genomics ,9:214.

Meyer C P and Paulay G. 2005. DNA barcoding: error rates based
on comprehensive sampling. PLoS Biology,3:2229 —2238.

Miller S E and Schindel D E. 2005. DNA barcoding a useful
tool for taxonomists. Nature ,435:17.

Song H J, Buhay J E, Whiting M F and Crandall K A. 2008.
Many species in one: DNA barcoding overestimates the num-
ber of species when nuclear mitochondrial pseudogenes are
coamplified. Proceedings of the National Academy of Sci-
ences ,105 ;13486 — 13491.

Tautz D, Arctander P, Minelli A, Fhomas R H and Vogler A
P. 2003. A plea for DNA taxonomy trends. Ecology and E-
volution ,18(2) :70 - 74.

Ward R D, Hanner R and Hebert P D N. 2009. The campaign
to DNA barcode all fishes, FISH-BOL. Journal of Fish Biol-
ogy,74:329 - 356.



