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Feasibility of using SSCP polymorphism to detect the mtDNA
coding region of Trichogramma dentrolimi
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Abstract SNPs are powerful molecular markers. The purpose of this study was to capitalize on the sensitivity and
precision of SSCP to detect the Trichogramma dentrolimi mtDNA coding region, and establish an efficient technology to
discover SNPs. Our result show that forty T. dentrolimi individuals were detected by SSCP with a haploid detection rate of
100% . The SNPs average density of Cytb and CO I was 19 SNPs/kb and 16 SNPs/kb respectively. SSCP proved
relatively easy and cost-effective to use and the results were intuitively and easily detected by genotyping. This method is
suitable for detecting unknown SNPs in the mtDNA coding region.
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E R 5 AT 12 56 1 1 £5 54 ( Gorrochotegui-
Escalante et al. , 2000; Black and Vontas, 2007 ;
Bass et al. , 2008)

1T SNPs F5 10 Y J5 Atk 2 25 A =X Y 50 5
AL PG b AT AR T B A R B 2 AR A 4
ARYJET ] T SNPs dric ik I . H HT, i A SNPs
() 3 BT ¥E AL 55 DNA 00 7, DNA &5 Jy ( DNA
chip), 78 M & %X W M @ % ( denaturing high
performance liquid chromatography, dHPLC ) , #§ %3
& A ( protein truncation test, PTT) Fl 845 1 4
%2 & 1t ( polymerase chain reaction-single strand
conformation polymorphism, SSCP) ( & & M8 %%,
2008) , 7E I3k Jy v, SSCP H A7 Pk | {8 | B
M R R BoE T R R A 7 08 45 10 AL, LA
Ji B2 DA R g B il D B 80 Ak 22 S T 512 DNA
HBOE R AR, R 28, SSCP 1R
RILBLGR A SNPs 1) —Fh A 200y ThRic Tk e )™
Z T3 o3 7 R RE A2 W 2 R AR BT L3 A PR
o RS 0 K% S ) B Ak DR B B Y o0 LA 4 (LA
i Ax 2y ) e TR 22 25 M 5 R PR DGR 43 T 1 ) e
J7) AR S A O AR B L B A 4GB ( Bing
et al. , 2001; % B, 2007; 3k /N ¥E %, 2007;
Urdaneta-Marquez et al. , 2008; Wong et al. ,
2008 ) ,
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e 22 A4k, [ I &5 43 BRI Y R0 T SSCP R

S A B H AR HR B A A 25 15 [X SNPs 19 ] 47442,
DAY 37 KU A SNPs 9 45 R OF- &, Ry ik — 4
HIF SNPs 730 % 4 #2 6 M AR HR e 388 4% B¢ IR 1%
Hr 183 % 45 K B8 LAl

1 #R5F*®

1.1 MEHFREMRE

2010 4F 7—8 H oy TR FEHL X, SR AR WAL T e
Dendrolimus tabulaeformis PP , 77 iR % B vl #3 & & O
P AL )5, 2 B Li Al Shen (2002 ) fiY 4 Fh % & 7
25,00 GE % Bl Ol A B R R IR Trichogramma
dentrolimi ., ¥ HL 7 MR 1 ME 8 Bp A ] JC 7K & B2
17, BT - 20°C kA %

1.2 E[F% DNA 25

AL HEE B F 0.5 mL B0 T IA 40 uL
5% ) Chelex-100( SIGMA) , Fe 43 %, N A 2 L &
B K (20 mg/mL) ( KiEF A Y TaKaRa) ,55C iE
BIHA 2 h JHAE B9 T 99°C /K 10 min,3 000
r/min B0 30 s, R I 10 1 4L 8UER i DOUE , B
WAE PCR B, 5 - 20°C M RAF& o

1.3 Cyth #1 CON EF K E& PCR #-i
FATE AR IR 86 PCR 47" 6 % 17 F6 % % 20 L,
& Premix Ex Tap( KiEF 4 W), TaKaRa) 10 pL, -
W54 0.5 pL(10 wmol/L) , Fi#54 0.5 wL(10
pmol/L) , itz 1.2 pL,ddH,0 7.8 wL, AH#F 5% fr
MBI A R IOl EE (Tm) 7= 80 /N5 T WL 3R
1, PCR [ FJY :94°C Tl A8 ¥ 4 min;94°C A2 P 1
min, Tm iB k 1 min,72°C ZE{§1 1 min,35 MEH;

F1 MEAKRRE mtDNA EE K B854

Table 1 Primers for amplifying mtDNA gene fragments in Trichogramma dentrolimi

SRIREE SR 519 9 BICGREE(C) PR (bp)
mtDNA gene Primer Sequence of primers Tm(C) Length (bp)
Cytb CytbF 5'-TATGTTCTACCTTGAGGACAAATATC-3’ 55 368
Den2R 5'-GGGTCTCCTAAAATGTAAG-3’
con C2-J-3400 5"-CCACCAATTTCTGAACATTGACCA-3’ 56 305
C2-N-3661 5'-ATTACACCTCCTAATTTATTAGGAAT-3’
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PN TR I BE S (m (Aer) s m(Bis) =291) , B i 1 R
7 170 mm x 170 mm, #X 5 8L 1.5 pL PCR =4
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368 bp

B 1 Cyth EEFE PCR
7= 400 R ik R 45 R
Fig.1 Electrophoresis results of

PCR amplification of Cytb gene

305 bp

B2 CONEEELHKPCR
PR kR 45 R
Fig.2 Electrophoresis results of

PCR amplification of CO Il gene
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AR 25 100% o FHFR 2 ATAN, Cyeb BRI 7 B
it 4 Fh B g5 A0 4k 7 4~ SNPs, Hodp {7 F 36,172
F 231 Gl A K AR B 4 6 T 27 (42 120 F1 325 Bk
FEAb K A A A S A LR Ry 324 SNPs F- 3
B HE k19 SNPs/kb, (A +T) % &8k 74.5% . H
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Fig.3 Electrophoresis results of PCR amplification of Cytb gene
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34 H WS SSCP AR #A B HUAR IR 3% miDNA 4 5 X SNPs {1y 7] 47 L BIF 5% - 877 -
lil&lililillilililil&lﬁ Jlll”lﬁ!llllliJ
11 l J
(- u-d ™ H bl | 4 b
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E4 CONEMREELEE PCR=HRNER
Fig.4 Electrophoresis results of PCR amplification of CO II gene
®2 WMERFRE Cyrb EEHK) SNPs BB EFR
Table 2 The SNPs and haplotype of Cytb gene in Trichogramma dentrolimi
PR TR A WA MR oL
gAY _ . .
Frequencies of Nucleotide position
Haplotype
haplotypes 27 36 42 120 172 231 325
I 0.15 C G A A G C G
| 0.25 C G T T G T T
I 0. 40 A A T A A C T
v 0.20 C G T A G C T
R3I MEHKFRE CONEEH SNPs K H {557
Table 3 The SNPs and haplotype of CO II gene in Trichogramma dentrolimi
BRI R W R A .
gAY _ ‘ .
Frequencies of Nucleotide position
Haplotype
haplotypes 33 103 139 190 215
I 0.571 A T G A T
I 0.286 G A G G C
I 0.143 A T A A T

Hii 4 L%k 41 1, SNPs -2 %5 5 4 16 SNPs/kb, (A

+T)% &80 76.8% ,
3 g

SNPs Frid % m 8+ E WM DA %E
E 5 22 25 e br i B HL 35 4% £ E M (SNPs Sk T 51
PR () 28 78, 22 A8 AL Ky 1077, B i 5t
( Brumfield et al., 2003; Brito and Edwards,
2009) , SSCP #7 ARJ& H fij £l SNPs 1% F 7,

Xt PCR ™1 Fr B (1 K 5 2Rk 488,100 ~ 300 bp J
BE g A8 K tH 23K 99% ,400 bp F B i il
ik 90% , Be L) 43 B 1 e 4 Fr BEk 775 bp (KL% I
IR ,2007 ) , SSCP 4% K M AR AE A I 2 f51] B
AR ) FF B 2 A5 AR TR B2 75 A [) — i B £ A, (H £

Fifr B3 Y BLAK 9 SNPs 7 i AL SSCP A1 A 44 T
AU AT TR RN o DLE 52, Atk SSCP Y il
SNPs il £ A — £ 75 45 & DNA )74 i€ SNPs (1)
A S SR

ARWEFE A H] SSCP H A A I A9 #2 B HL % IR
mtDNA Cytb F1 CO T 3 H R B K B 478 400 bp L)
WL AT & SSCP RN i BERK R oKk . 2 F B
B AR AR Cyeb F1 CO I BE RN 7 J5 H45 2R 5
SSCP LA I 1 22 A5 B — B, Z VA Rk
100% . Urdaneta-Marquez % (2008 ) | F1Z 4% R #
352 B AFr B Aedes aegypti mtDNA ) NADH [ & fiff
W3k 4 (ND4) B [H J Bz (386 bp) 7 i 2 A5 PR 4G
RS ARBE TSR — 5, U] SSCP £ ARl TAA T
AR AR 8% Cyeh F1 CO T JE PR A4 43 71
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JE A X & B, A B R AR W Cyeb JE TR 1 Bt
R iy 4 Fofr BaA% %L CO T JE A BEAS I i 3 b 2
R R 1 LA RS AR T K R R IR 0 (= A
45 ,2011) , 43 B T BE 5 4% B A 2R AR 0 3o ) 5 I
(Cytb) J B BE /N FVRE A B AIR T 6 K R 7 R e
AKX EABF T RATRI,2 F miDNA 5K (A
+T) % & it BINHE 15% 7247 , BA W B A/T 3
Sefmfatt . FA0 A B R IR Cyib JE 5 5
Hii e LR 304, CO T 3 R % e 55 51 o 1L SR Ohy 4+
1AL Cytb FEH Fr Be A5 & 2R 4 b A/T B 38 5
1R, H 9 AT %K 1 # i (Radman and Wagner,
1986) , ELARJ I 1 5 it — 2B 5T o

AHE ST 45 S R W SSCP £ R 254 DNA )3 43
TUBE AR Al Mo 0 2 P B R IR % miDNA 4 15
[X SNPs fE Ryt f&ric , A itk — 2 F FH 8 £ 1 SNPs
FRic TR A RIS F 6 H 205 R 0 b B ot (% A8 28 T
R ST B B AR B Al
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