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Amplification and sequence analysis of mitochondrial 16S ribomal RNA
and cytochrome oxidase | genes from the invasive
Anselmella miltoni ( Hymenoptera)
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Abstract: [ Background ] Anselmella miltoni Girault is a newly invasive phytophagous wasp in Taiwan, China, so far not detected on
the Chinese mainland. The species is difficult to identify because this wasp is tiny and similar to other species of Hymenoptera.
Studies on gene sequence with PCR may provide a useful identification tool. [ Method ] Partial sequences of the mitochondrial 16S ri-
bosomal RNA (rRNA) and cytochrome oxidase I (COI ) genes in A. milioni were amplified and sequenced by using a polymerase
chain reaction and DNA sequencing methods. A phylogenetic tree was built by using DNAMAN Maximum Likelihood method based
on the COI partial sequences. [ Result]Mitochondrial 16S TRNA and COI PCR products were 426 bp and 488 bp in length, re-
spectively. The sequence analysis results showed that A + T base composition in both 16S rRNA and CO][ gene sequences were high-
er than C + G. The phylogenetic tree indicated that the kinship between A. miltoni and Encarsia berlesei were the most closely, the
relationship between A. miltoni and Chrysocharis nautilus, C. eurynota were relatively distant. [ Conclusion and significance ] This
study identified a possible avenue for the molecular identification of A. miltoni.
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B LR AL P (mtDNA ) R/N—f o 15.4
~16.3 kb, 16S rRNA J& mtDNA | #f b 3 K v 45
FREDR P 81 v AR ST, B B T 9 2K Bt
R GEFEAL I 73 28 45 5 (BT MR- 4F, 20065 T {g FlI
PEAT ,2003 3 J5 58 45,2007 ) o 2R R 40 il 2 3R 4R
AL 55 1 W% ( eytochrome oxidase subunit T,
COL ) 2R~ S i A X B, HET S 8% 12 ]
TR HRRRTR] JC o A B 38 A% AR S 0T 5 (5 1) AR
25,2005) o DL B3R 2 ASHER B BOFRSIAE A DNA 4%
A, & A W) 3 GRS S 124
1k, A KR A /N L 14 168 rRNA A COT A
PP 31 1 R WLARGE . ASWTFEdd . PCR 4788, I
16S rRNA F1 COL 781, X Htt A7 50 Hr , LAY
ARG /NI 7 31 B BEACHRE
1 #E57E=E
1.1 ks

I BT SRR Ay 1A 96 4692 S DA 15 0 T %5
AR B K AR /N R ARAS IR LA T K &
B, =70 CORAF . WORIRGIE/NEE R HL S Sk T3
2K ERUE , HIWOK AU T4
1.2 FEELRAFFNE

LA 20 DNA $2 B 57) & Universal Genomic
DNA Extraction Kit (dNTP Mixture (2.5 mmol - L")
it | TaKaRa A% T.#2 ( Ki%E ) A PR\ Al ; Dream
Tag™ DNA Polymerase (5 U + wL™") .10 x Dream
Taq™ Buffer( £ 20 mmol - L' MgCl,) g [ Fermen-
tas 23 7] ;100 bp DNA Ladder 1 { RARAEALFHE (b
1) A PR  PCR 51W)& 18 v b Ky 24 16
A A T AR ) 5E I PCR X ABT A w1 Ap-
plied Biosystems Thermal Cycler Veriti 96 Well ,

1.3 = DNA g32EL

FEPRIZH DNA #2302 B0 & 300 5 ( TaKaRa,
Kit Ver.3.0) B 1%

1.4 PCR # #5R Bk

16S rRNA FELFHFHH) PCR 335 | #)23 Szalan-
ski et al. (2008), | % 5| % & LR-J-13007 (5'-
TTACGCTGTTATCCCTAA-3") , FiiF5 |48 LR-N-13398
(5’-CGCCTGTTTATCAAAAACAT-3") ; COTZE X /F 31 1Y
PHEG1HZ% Kolesik et al. (2009), L35 41°% COls
(5'-GGATCACCTGATATAGCATTCCC-3") , N5 ¥k
COJa(5'-CCCGGTAAAATTAAAATATAAACTTC-3") ,

PCR JZ 1 0 R4 A BUY 50 L, 3 b 145 10
Dream Tag"™ Buffer( £ 20 mmol - L™' MgCl,) 5 plL,
dNTP Mixture (2.5 mmol - L™") 4 uL, I FiF514
(10 pmol - L™") % 2 uL, Dream Tag™ DNA Poly-
merase (5 U+ pl.™') 0.25 pL,#ikx DNA 4 pL, Jin
KWK LA,

PCR W R : 95 CHIEYE 3 min; 94 CARPE
455,53 CiBJ 1 min, 72 CHEMH 1 min,35 M
W d5 5 72 CHE T min,

1.5 RENFSFEIISH

¥ PCR 7=y [l liAl 5 047 v b S o 43K
519 DNA J¥#1)if o NCBI #47 BLAST AR R,
2 N LA S 8T A3 00 7 91 v Be, S8 J5 JH DNA-
MAN F1 DNACLUB #5459 #4759 8% 5 5047

M GenBank | T 2% 4l /N ¥ Bl 19 Chrysocharis
nautilus (Walker) ( GenBank %t 55 ; HM573784) . C.
eurynota Graham ( GenBank % 55 HM573749 ) , 1f
INEERHIY Encarsia berlesei ( Howard ) ( GenBank ¢ 5%
5.:60Q922199) , FR AR ¥Rl 1Y Trichogramma nmwanzai
Schulten ( GenBank %% 5% 5. DQ177920) | T. brasiliensis
Ashmead (GenBank & 5%-5 . DQ177919) , & /N &Rl
%) Pteromalus sp. ( GenBank % 5% 5 . HM574095 ) |
Nasonia longicornis Darling ( GenBank %& 3% =,
GQ336371) 74 i 17 Lb ¢, JF R FH DNAMAN |
) Maximum Likelihood 777522 RGE K E R .

2 BR5H
2.1 KI/RUniE/#E 16S rRNA 1 COI PCR F &

FIHT 2 X538 FH 5 [0 KoK il N A5 PCR 3
¥ 5|4 LR-J-13007/LR-N-13398 #1# %] 16S rRNA
2420 bp BYZ5H ;514 COLs/COla § 15 3] COT Jk
5490 bp HYZ&7HF (1E 1) .

2.2 FAGH

2.2.1 KRR HE /N 16S TRNA JF 7] 047 SE Rl
FPE5 R, KR /N 16S TRNA BE [R5 471 oy
426 bp (1 2) o [RIWEME LA K B, %7 915 808 e
HRER S WA 8 Py 50 A AR e 0 TR, R TR 2 e B
Bk 16S xRNA B:K #3741, AT C.G F-1y
SR 175 bp (41.10% ) (182 bp (42.70% ) .
39 bp(9.20% ) .30 bp (7.00% ), H. A + T % &
(83.80% ) KF G+CE&5(16.20% ),
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B 1 K/RUFTEME 16S rRNA 71 COIERI PCR #5754
Fig.1 PCR amplification products of 16S rRNA and COI genes in A. miltoni
1: 100 bp DNA #R#E4>FiH; 2: 514 LR-J-13007/LR-N-13398 ;
3:5]%) COls/COla,

1: 100 bp DNA marker; 2: LR-J-13007/LR-N-13398 primer;

3. COIs/COla primer.

2.2.2 KARWUE/NE COL 77 oA FLREMP4S
TR B, K IR 4 /)N e COT3E [ 7 41 o4 488 bp
(F3) . [ BRI, 2785 50 R R
TR P9 AAR = 0 R JEE , PRI sk Bk COl
BLRER 3 74, AT C.G P35 55350y 144 bp
(29.51% ) 211 bp(43.24% ) .70 bp (14.34% ) .63 bp
(1291% ) ,HA+T & (72.75% ) KF G +C & &
(27.25% ) ,

223 ETCOl#HRFrMmENRAREM R
B COI #4741, #)FH DNAMAN [ Maximum Like-
lihood J5IEA ARG B W UNIE 4, KRG /)N
1 5 UF/NERL B E. berlesei 55 %% & F it , 5 i /)N
WERLY) C. nautius C. eurynota SEZF ¢ R, MK
WL 220328, RIR AN /NI IV, 5 0 SR 4 R R
T o 3K AT RE SR AR )N e AR R /N i i At
IR 2RI G

1 TTACGCTGTT ATCCCTAAGG TAATTAAATT TAATTTTAAT AATATTACAT TTATAGTATA
61 TATATATATA TATATATATT ATAATTAATT AATTTAAAAA ATTTATTAAR TTTTTTTATC
121 ACCCCAATAA AATATAATTT AATTATATTT TACATTTATT ATATAAARATA AATAATTATA
181 TAAAATTCTA TAGGGTCTTC TCGTCTTTCA AARAATTTTTA AGAATTTATA CTTAAAATAA
241 AATTTAATTA TTATTATATT TGAGACAGTA TTTATTTCAT TAAATCATTC ATACTAGACT
301 TTAATAAAAA GACAARATGAT TATGCTACCT TTGTACAGTT AAAATATTGC AGCTATTTAA
361 ATAAATTCAT TGAGCAGATT TGATTTTAAA TTATAATCTA AAAACCATGT TTTTGATAAA
421 CAGGCG
B2 R/REENEE 165 rRNA EEH5 57
Fig.2 16S rRNA partial sequences in A. miltoni
1 GGATCACCTG ATATAGCATT CCCTCGAATA AATAATATAA GATTTTGATT ATTACACCCT
61 AGACTTATTT TATTAATTAA TAGACTATTT ATTGGTTCTG GTACAGGAAC TGGATGAACA
121 GTTTATCCTC CTTTATCTTC TAATCTTAGA CATAGGAGAC CTTCAGTAGA TACGTGTATA
181 TCAATTTTTT CTTTACATAT TGCAGGGGTT TCTTCTATTA TAGCTTCGAT TTATTTTATT
241 TCTACTATTT TAAATATAAA AATTTATAAG ATTGAGATTA TCCCTTTATT TGCTTGAGCA
301 ATATTATTAA CTGCAATTTT ATTATTATTA TCTTTACCAG TATTGGCTGG AGCTATTACT
361 ATATTATTAT TTGATCGAAA TTTAAATACT TCATTTTTTT ATCCTTCTGG AGGAGGAGAT
421 CCAATTTTAT ATCAACATTT ATTTTGATTT TTCGATCACC CAGAAGTTTA TATTTTAATT
481 TTACCGGG
3 R/REAME/NE COI BRI 57
Fig.3  COI partial sequences in A. miltoni
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ABFFEI A T K R0 /)N B4 28 R 4K 16S TRNA
F1 COT FEH 43751, H43 4T 1 A N3 91 B Bl
HNAHIE . S5 H, H 168 rRNA F1 COT 5 7 (1)
A +T & H20 5% 83.80% 1 72.75% , ¥4 0 B & F
C+G Fa, Z45R 5 HALE =AY 16S rRNA F1COI
SRR EE R (AR, 20005 &X HEF8 45,2010 A
a4 2007 ) MHAF, BIAFFERCIR AT A + T ik, X
55 R H G A I (R A S BRI AR —

HR4E COT F53P AR A () R G & B MR IT, K
IR /)N 8 5 WF /N R Y E. berlesei 55 %% K% & B
i, 5 /NER) C. nautius | C. eurynota 5% 5= 5
S

AWFFEFAT T AR IR /N LR 16S rDNA
H1COT BEH TR T3, R4 e A IR Ui i /)N 1Y) 3
TUE M RG R BIREZE T4, 5T Col
R PSS ER T Z N T R R o1 %0, W
W, BRI /N R S 5 | W) it AT 0 TR E 2 T
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Fig.4 Phylogenetic tree inferred from COJI partial sequences
using the DNAMAN Maximum Likelihood method
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