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Molecular identification of Anselmella miltoni Girault
through analysis of rDNA ITS1 and ITS2 sequences
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Abstract In order to explore the potential for the molecular identification of Anselmella miltoni Girault complete
sequences of its IDNA ITS1 and ITS2 were determined. Although the flanking regions of rDNA ITS1 and ITS2 showed only
limited variation, the complete sequences differed significantly in different species. A phylogenetic tree was inferred from
18S rDNA part sequences using DNAMAN Maximum Likelihood. Species-specific primers of A. miltoni were designed
based on the rDNA ITSI and ITS2 sequences. The results of PCR amplification of rtDNA ITS1 and ITS2 indicate that the
species-specific primers were applicable. The results show that specific primers could produce clear, unique and
reproducible target DNA bands from individual adult wasps. Molecular identification of A. miltoni using species-specific
primers from rDNA ITS1 and ITS2 region is therefore feasible.
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rDNA B{jf 18S.5.8S.28S RNA g fih X | 3 [H [6]
B DX (IGS) (55 1 IS 2§ S ) i X (ITS1,ITS2) |
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(] 2 L Hh — o B 28 S, o X0 A AR B e Y B
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DNA #£ B %] & W H TaKaRa = 4 ¥ T. %
(K ) A9 T FAT B/ 7, Dream Taq™ DNA B4
WU 1 Fermentas 24 7, PCR 5193 45 1 . e 5
J¥ AT AR T AR T 24 Al 52 i, PCR X BIO-
RAD 7\ &) PTC-200,
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K] TaKaRa 23 m] A4 7= (43 ] HE 41 DNA 42
B 7 € ( Universal Genomic DNA Extraction Kit
Ver 3.0) $2HUFE K 240 DNA,
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AHESE BT B ITST A 51
18sF1/5p8sB1d % & Sha %5 (2007) % i}, ¥ 14
ITS2 J¥ %] 5| ¥ %F ITS2F/R 2% & Campbell
Wheeler (1999), 50 wpL Jx W & & W1 F . ANTP
Mixture (2.5 mmol/L) 4 pL, 10 x Dream TaqTM
Buffer (includes 20 mmol/L MgCl,)5 L, I ¥F5]
Y FIESI4 (10 wmol/L) 4% 2.0 wL, Dream TaqTM
DNA Polymerase (5 U/pL)0.25 pL, # 4z DNA 4
pL, K B X ZE K (DDW) =LA, i 2 50
T :95C HWiAE ¥ 3 min; 94°C 45 % 45 s, Tm 1B k 1
min,72°C ZEfH 1 min, 5817 35 MM ;5 72°C 4t
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3T o

7E GENBANK N £ 1 /i SR} 5 /N R
KR /NWE Muscidifurax raptorellus ( GENBANK % 5%
5:DQ 412040) , 4 /N&ERL B Muscidifurax zaraptor
(GenBank # 5% 5. DQ 412039), 4 /M ¥ Bl 1Y
Nasonia vitripennis ( GenBank % 5§ 5 . GQ410677 ) ,
IRHR ¥ 1 Ff Trichogramma sp. ( GenBank % 5% %5 .
GQ228084 ), K B /N ¥ Bl W) Megastigmus
transvaalensis ( GenBank % 5% 5 . GQ410676 ) , ¥ /)
e Bl B9 Aphelinus  gossypii ( GenBank & 3% 5.
AY216700 ), % ¥ Bl B Dasymutilla
( GenBank ¥ 3t 5. DQ408505 ), W ¥ Bl 1Y
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concolor ( GenBank & 3 5.
DQ415673) , W ¥ B} #) Odontophotopsis melicausa
(GenBank ¥f 5% 5 : DQ415677) , WU Bk 1y 1 H5 J iL
Solenopsis geminata ( GenBank % 5% 5 : AJ969247 ) ,
W B B Myrmecia croslandi ( GenBank % 5% 5.
AB052895 ), i ¥ B 9 Campoletis
( GenBank & % 5. GQ252977 ), ¥ & B #
Diachasmimorpha longicaudata ( GenBank %% 5% 5.
FJ475128 ) J¥ 4\ i#f 17 b %, R 1] DNAMAN [

Maximum Likelihood 7 2% TR G KB .
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25 L SR R 4445 .10 x Dream TaqTM Buffer
(includes 20 mmol/L MgCl,) 2.5 wL,dNTP Mixture
(2.5 mmol/L) 2 uL, I'i¢5]4) MITS2-F(10 pmol/
L) 1.5 pL, Fi#E3 4 MITS2-R (10 pmol/L) 1.5
pL, Dream Taq™ DNA Polymerase (5 U/pL) 0.2
pl, AR DNA 4 L, K B W ZE K BAR,
I8 2 $0:95°C HAE 1 3 min;94°C A5 45 5,58°C i
& 1 min,72°C #Eff 1 min, i 47 35 MEH; W5
72°C HEff 7 min,
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Table 1 Species-specific primers sequences and the target product size

RS k519 51951 (5'-3") 7P KN (bp)
Species-specific primers Primer sequences Product size
MITS1F GCGTCCAGCAGACTGTTCC 450
MITS1R AGAGCGACGCCCTGATAGA
MITS2F TCGGAAGTGTCAATAGGCG 317
MITS2R TCCATCTCGCATTACCCTC

2 HREHH

2.1 SR/RIFHE/NNEE ITS i PCR 18

FiLFHS YTS 3851490 %8 K R U5/ e 47 PCR
Poag, G5 RE W, 514 18sF1/5p8sB1d 4 3 1 44
900 bp Y 445, B 4 ITS2F/ITS2R 4 #4 5| 2 550
bp By 547 (K 1) o

2.2 RIRWIE/NEE ITS (547
Dy 25 5 3 B, 43 54K 45 T 922 bp H1 548 bp
P 5 . GPfz)a, L3k T 1 426 bp MK /R 1
Wi /N ITS X P31 7 81 o Br & B, %7 81 &
4 175 bp BYEB4> 18S rDNA, 646 bp (524 ITSI,
146 bp 5. 8S tDNA 414 bp {528 1TS2,45 bp K3
53 288 rDNA, fif & 2 B 3 AT 26 B ITS1 X A + T
SR 51.85% ,5.85 X A + T S, R
45.89% ,ITS2 X A + T & B4 E, N 54.11% .

GenBank %5 5% %5 0y : JF970194

KR Al /) e 5 5 5B Rl 2R R [R] R
(F2)3FH, 18S tDNA [R5 7E 28.2% ~98. 1%
ZIa], ITS1 Je] R PEAE 25.3% ~43.9% 2 |7],5. 8S
rDNA 1 [RIJRPELE 96. 5% ~99. 1% 2Z 6] ,1TS2 [6] IR
PETE 33.7% ~51.8% 2 18], Ui 18S rDNA |5. 8S
rDNA J3 51 A5 X 08 <F , ITS1 1 ITS2 J3 51 £F 76 Ff 1]
ZEFo

MR 18S rDNA #4 FF %1, F] 1 DNAMAN {4
Maximum Likelihood 15577 i 44 1 22 48 & & #4 (141
2) o /NI EREAY 25 A B 28 RS I — RS, KR
Wi /Mg 55 K BB /NI Megastigmus transvaalensis , T B
Wi 4B 45 /NWe 1) Nasonia vitripennis 51 —i& , 5
WF /N Aphelinus gossypii AT —i,LEH &/
W) Muscidifurax zaraptor B 5 1F — & , 5 4 /)
BERE T OROBR /N B RS A — R, e 5 R IR
Trichogramma sp. B W, — K32 ; WK 3 A~Fh 2k
RENE—E)G 5 R %P M Diachasmimorpha
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Fig. 1 PCR amplification of rDNA ITS1 and
ITS2 genes in Anselmella miltoni
1:100 bp DNA marker;2: 5| ¥ %} 18sF1/5p8sBld 3 4%
A5 H) 4 PCR amplification with 18sF1/5p8sB1d
primer;3: 5| ¥ %F ITS2F/ITS2R 4 #3545 (1) 447 PCR
amplification with ITS2F/ITS2R primer.

F2 XRPUEMNESEBEEEMENERELRR
Table 2 Comparability homology of Anselmella

miltoni and other species of Hymenoptera

Genbank 18S rDNA ITSI  5.8S rDNA ITS2

DQ412040 97. 7% 39.1%
DQ412039 97. 7% 35.7% — —

Q228084 96. 6% 25.6% — 40. 4%
DQ408505 66.3% 25.3% 96.5% 37.4%
DQ415673 66. 3% 31.0% 96.5% 51.8%
AJ969247 92.9% 24. 0% 99. 1% 33.7%
GQ252977 28.2% 43.9% 96. 5% —

DQ415677 66. 3% 27.2% 96.5% 42.9%
AB052895 61.3% 27.3% 98. 1% 30.2%

GQ410676 98. 7% — — —
FJ475128 66. 9% 25.5% — —
AY216700 95.9% — — —
GQ410677 98. 1% — — —

TE /7 27 A RE L Y 204

“/” indicates no data.
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N.vitripennis
A.gossypii
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Fig.2 Phylogenetic tree inferred from 18S rDNA part
sequences using DNAMAN Maximum Likelihood

B — K 3o X — K35 8RR # kR
Myrmecia croslandi 2 A~FhIE 1% 3 K43 %, KR
Wi /N0 55 10 W B 1) Campoletis sonorensis 35 % ¢ &
BRI o

M2 FT LA R 2R /) e 5 R N
Megastigmus transvaalensis . TN W W 5 4 /> ¥ 19
Nasonia vitripennis YRR EIT , 5 kR A %
2.3 PCR ¥ 184EF K /RGN

AR K R 8 /) e TTST A ITS2 J7 41 5 H
AN AR R ) 22 S, R BT S P ) W 60 7 1%
T3 K I A /) B o LA AR ARG A )N B A
JINUEE g R R i, R SRS 1) PCR 914 45 21 LI
3, 78 ITS1 X, [ ¥ 3 5| K /Ky 436 bp PCR F=4y,
FE ITS2 [X, A 4" 84 5 K/ g 317 bp PCR F= 49, %f
WERE AL I TC Y 3 7 Wy o TTST A ITS2 /9 4 55 1 5
Wi HSCR BB AR D, AS I 5T BT B R 4K
i /N TSR ITS2 ¢ 55 51 9l LA K 5 i 40 /]
Y BEAT PR I 73 T 45
2.4 KREIENEH ST D8R E R

5 ITST AT LTS X AR S5 0 3 PR R
A /N e R AT B G A 0, UG S0 4 A S L
R o LA I R B AR A ] e R A G0 e
okt BEEE Ao [ BE, fE ITST X 0] 97 4 5] K /N hy
436 bp PCR 724y, 75 ITS2 [X A3 0] 4" 4% 5| K /N Ky
317 bp PCR 7=4y, Xt B FE S L4 3 7= 4 (& 4)
X R W E LA PCR J7 15 BAT B4 i S B80T
B R IR /N 84 ) PR A

3 itig

ARWFFTIE T K K W /)N ¥ xDNA TTS1 Al
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Fig.3 PCR amplification by using rDNA ITS1 and
ITS2 species-specific primers of Anselmella miltoni,
Leptocybe invasa and Quadrastichus erythrinae
1: 100 bp DNA marker;?2 ; ¢ A% 4 B2 1l /N 8§ Leptocybe
invasa ;3 : B AR Wi /N ¥ Quadrastichus erythrinae ;4 ; K
IR i 4 /N Anselmella miltoni.

ITS2 [y 42 J7 41, ITS1 Al ITS2 J3 41 & 7% Hh — 52 (1
AT fi&f 1 . Fr15 18S rDNA 741 5 /) 8 SR 9 o
R AR B/ RE A R /N R, 0F /) B B b 2 [
JRTER o 5. 8S rDNA J3* 5] 5 i e | M 888 14 ol 5[] It
et o BT 18S rDNA Fl 5. 8S rDNA J¥ 51 A X
PR=F . AT 18S xDNA FB 43 J7 51 B 58 1 K 7K 1 4l
/N 55 IEH H OHCE Rl S AR G OC &R, R R L /)N B
5K E/NE Megastigmus transvaalensis . 4x /)N ¥ 1
Nasonia vitripennis 3% % R, S EZ% 2 &
ik, XSSP RGLRM -2, WM T 18S
rDNA o] j] TR i R HOK VI RGERE -

08 5 oK 5 Al /) 8 < b O S X B TR R
PEG |, S B ITST A1 ITS2 X 045 S 5| 0 1 K R
T /)N S FLAT R A AR R S L 5 K R A /) 8 [
J@ B Fh 2R A R A E W /N Anselmella malacia |
Anselmella kerrichi . Anselmella oculata , {H 3X 36 Fip 2%
(A A TG 1k WO B, A 05 A A B Y DTS 51, PRI
ok Bt — 20X S 5 | Wy R AT Bk o 3l i X A
PR W 5k 0 A I, T B RE S M S 1 AT DA B Sk
P RSE MY G W 9 B 1 DNA Z&4 1 W] 4
YOI Y38 RS . T YRR S S AR
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E 4 # F rDNA ITS1 71 ITS2 R4 R 43| 8 2
SRR BB /I B R AR A R OE /N B R 4 3E /) #E PCR
P Rk
Fig.4 PCR amplification by using rDNA ITS1 and

ITS2 species-specific primers of individual Anselmella

miltoni,  Leptocybe invasa and  Quadrastichus
erythrinae
1,7,13: 100 bp DNA marker; 2-6; 2K /R 1l 4i /N 1

Anselmella miltoni; 8-12; H| 4 4 /N ¥  Quadrastichus
erythrinae ;14-18 < AR S R e /)N Leptocybe invasa.

] B ARG, R E A G, T LG 45 SR A
T AT S PR FE A 5 280 AW 58 v 4 IE B oK 2R
0 A0/ e A S P 5 ) g H R S 4R I T A
TH.
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