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R EBRSFRNEERKARME

1 SEE

ABRAERLAE TN 2R B 40 7 A 0 R B R LR L
A bRl T 3 S R KR | IR AR DK LA BRI AT AR W R A b R b £k RO AR R
i) vvd 5 70 A 2 LB 0 1 e g T

2 ARIEFMEX

AR SO AR S
2.1

¥ Z& B pine wood nematode[ Bursaphelenchus xylophilus (Steiner et Buhrer) Nickle]

—FpEEHE s B T2 ] (Nematoda) U 2 I# 28 ( Secernentea) . 3t 71 H (Aphelenchida) . ¥ 7]
B FF C Aphelenchoidoidea) . ¥ 7] £ ( Aphelenchoididae) . 4= # 71 T £ ( Bursaphelenchinae) | £ i 7] /&
(Bursaphelenchus) (LY a7 A 26 1,
2.2

¥r¥r£E Y%  pine wilt disease caused by pine wood nematode

AP ZE TS L L A b 28 o 2 A e A R A P B 1 A — b R A B I R M
2.3

5 F#il  molecular detection

PLITRE LA AR TTS %5 DIl A # AR SR 40 A W0 5 9 3L A0 B ROKOT B X Btk A7 %5
2.4

HEXEYWEESIE pine wood and wood products

Fivbp £ e 75 TR e L DSOAC B RS A T R R ) e S ST BT A TR A R
KGR RFCEE AHE A A A HROR B AR RIS AR L 28 AT A Bk R AR T I B N T
AT AR IR R e R 2T A AR B A
2.5

Sl¥  primer

BRI Y, KO RE AT MR AEMNRE G S ERE IR, 5 26— &5 ER

H 4 DNA 51,
2.6

TagMan #£$t TagMan probe

— B ST R T 50 - P30 bR i — 1 R O B TR — N R G R T L B S R I L i 4 A
K Gt D GAR o VR L RV s PCR 7 W5 . Taq i 1 5'-3" S1U1) Bl 05 1 15 4 61 i 00 e A {68 4R 455 9016
FE A PR 2R 6 BE AL 4 18 o DOTTT 20 O W T 3% 9 T e i 38 22 6 (5 5 I 3% — % DNA 6 8l — 4~
o FIE AL D5 S B VLA A —— X R A SE R .
2.7

fEFREE Cycle threshold value

T ER g {E (Cr (D 19 & SRR AE PCR 97 8 ik B b, 98 HGA5 5 T 46 ol A I 3HE A H8 B0 4 i B i 49 a3

1
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FIE6F IO A A AR R, Co DR 92 B %€ 0 PCR RGN 2% 5 ) 32 A 4K 408 .
2.8

BeEmEX M polymerase chain reaction; PCR

fE DNA RERMEAC T . LRSS DNA SR B, DURE 5180 o 2 fi RS o0, 38 5o 28 L GR kLI fif 55 26
BRSNS SRR DNA B 4h Y T8 DNA A9 # . 22— DNA JOM 5 moilcR HA « Ak ek
Fe b AE RSN H W DNA R B
2.9

SEH S e PCR  real-time PCR

PCR RS A — X519 5 292 88 . R 25655 1928 1B 2R R PCR 97 15 52 1 o 4
G R IE  RERY AE AL L X Co (AR o 2R ARG 23 B DI AR B R Bk AT B A
2.10

LZXE|EBY EEAR  crossing priming amplification; CPA

<ol T A T R A IS A AT H SR R AR S 1 (R AR 5 Y A S5 ) R H

AFEEINGEN Bst DNA R G867 F AT @Al PGl & 5 s s e e )
2.11

E R % reaction volumes

— > PCR B0 H G AR B () DL B Jr B2 5% 9 2% B I B o3 e JBE . 0 8 10 X9 3 22 vl L4
ANTP E&W .51 Bk DNA.Taqg DNA R& 1 Mg*" 0K F 'J\HJ)C)'IL;\LEG PCR ¥ 4 &R 51 1Y
2.12

ERFEF reaction procedures

PCR J I i # vp A8 P VIR ok CREPE D E i = A~ A B 17 20 3R 40 B 4 i 600 100 742 Pk IR BR 45 TR IS 19
A0 {11 55 25 A~ B2 IO A5 R T ) 3R R DA B A% AR AT T R Y B T L 0 A P R
2.13

$51E4 7 characterized band

>R FH 3~ 0 B AR S 4 i 0 A s 0 2 5 st PRI 4 00 SR iz o S | g A o 6 8 R R AT
) DNA FEz.
2.14

PHIEXTHR  positive control

T B — 4 A IR AT T S A B R S A . BNEHT e T AR e R T B W B AT R
W55 SE s i Ak 1 BER S I P Rl I DNA L
2.15

BAERT B negative control

IS — AL B TR I I AR SR IE W S & BRI A AR A R T B P R AT R
) 265 50 W, — A~ g Ak 2 Y B HH R K AR
2.16

ZFRHFE  results judgement

X G 5 B AR A G S R A8 UG R IR I Ty 2 R AR R e R
A FRAE ZAF SR PCR ORI Jy i (0 332 J2 AT 2 10 25 305 C (B A4 JC UL R/NER 5 31 1]

3 BRMEENK

REALAA B R o mCBE AL A3 1 A e o B O A R A B e A Y 7 A (5 LB S AD B i
2
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4 WNEENROMESH &

41 UERSBWAZ FRUNROERS &
4.1.1 GHSEHZE
4111 MREmFiE

DUR e ki ar gk 2 0 B
4.1.1.2 HFEBHIIBRNUEZ

215 AT R A R R 2 e, 2 0 B2,
4.1.1.3 BEKRSBE

B KT B R i B L B3,
4.1.2 ZHMNE

1 DL R i b 32 w0 TR KB 70 85 1 40 B AR 2 e e B, A AR DUTE 30 min 5L 1 500 r/min iy
Fe B0 2 min, PR 5K AL W AR A S A B0 IR EHL 20 pL YR RO BT 5 — S Y
L5 mL By B0 TR R R DNAL LA 5 B ol Rl g i m 2 e ol a2 A 20 oL A9 K
ROz K T B IR U DNA

4.1.3 £ H DNA $2EL

2R it DNA A4 32 W ¢ C.
4.1.4  PAEYERT BB AL

DL B Ui DNA PR 4G 0 i B A X BER R
4.1.5 FAMERS BR A2

PL dd FL O A S 4G 0 4 B % 6 A
4.2 WUFEHEWEES AT TR REOERS &
421 EUH

R FH LA HORE CRL Rl 3 AR — MR BE H 8 mum~ 10 mm) . A& 0 25 40 95 Fo R B S O . HH i B
BHIRC 3 ~5 AR E AREAR TS R A H T ERIBURS AR O A R HL A b BT S 2L DNAL

422 HEHYEHESMPLER DNA R

FF A SO b B S 2 i DNA 2 IO 2 2 W % D.
4.2.3 PEMEXTRAE

DLF A4 22 10 DNA PR A 46 0 (19 BHVE T B A
4.2.4 FRYER B AR

Ll B 2 2 B 69 DN A o e 0 649 B 4 R TR A R
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5 SFRMERKARTE

5.1 SEEF3E3E PCR 4l
51,1 M AEEMNE

SEAF S PCR A, £ B4 VR B O HL.
5.1.2 S| 5&KH

e S 1 2 e PCR A S I 42 4 28 9 1 [ 51 49 77 510 8 5-GAGCAGAAACGCCGACTT-3', [z
o4 E 6 5 -CGTAAAACAGATGGTGCCTA-3", TagMan #R & 7 %1 & 5'-TGCACGTTGTGA-
CAGTCGT-3", 454t 5 s bric & e & H N 6-carboxylluorescein ( FAM) . 3" ¥ f1 10 AU I K EEH A tetra-
methyl-carboxy-rhodamine(TAMRA) ,

5.1.3 RE&R

S SRR 20 pl A4 TaqMan il i PCR il {2 # ( TagMan Universal PCR Master Mix) 10 pL.
10 pmol/L TagMan #£ % 1.0 pL. 10 pmol/L 1E m 514 5 o m 5 ¥4 0.5 pL. Bk DNA 1.0 uL.
dd F,O 7.0 pl.

514 REREF

HBE LB 5 S PCR ) K6 02 5 o
a) {E 95 ‘CF.i&47 10 min;
by HEAMEFRFLIT AE 95 CF .i817 15 s34k 60 'CF.i847 35 s; 3 35 -1/ 35,

5.1.5 HR¥E

s CoE BYAT I8 RO/ R F B R TR dn P2 B AT Fe A 2 R IR dn B9 Co (KT 12, B
Tl AT 30 W BIRT S ) WA WA S AR B 2 s SRR IR B9 CfE R T 35 BE C (a i .
R e S R 00 P A A R R M R R R Co R T 30,/ T EUSE T 35 I R IRE i v el RE
H IR BB o o T SRR G

5.2 #xMZ&HBAIEs TRl
5.2.1 il A1 sE
Pibt 2 1 1 s e 4 1 K I R 4 e S RO L.
5.2.2 S| 5Rst
% 5.1.2,
523 RRMER

MR 10 pL. £2 45 TagMan i ffl PCR & #i ( TaqgMan Universal PCR Master Mix) 5 pL,
10 pmol/L TagMan 4% 0.5 pL.10 pmol/L IEM 5| ¥ 5 @ 51414 0.5 pL. Bl DNA 3.5 ul.

5.2.4 RIMER

BB 2R it 1 Bl Ak 7 K Y Bz TR PR AR Th i B SRR
4
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5.2.5 HRHE
FARF L gt (1 S {2y TR R GER AT A Sh B P H BRI 4 R (B WS B,
53 ZX5IMERY RN
5.3.1 Kol B{LsF
G LR VA K L B L R R BT T O R T e O R R R R S AR 4D |
5.3.2 5|4

SR E IR 4 58 T AR A M AL A 2R By 51 A 3 2 3 sl inE .

EmARE S F 5K 5 -TCCTCACCTGGCTCTTCG-3';

R ANE S FE S R 5 -CTAAACTCCCCATCTCAGTC-3";

TE 22 L R 5 -CGACGTCGCATGTAGCCG;

a2 X518 F 50 5 -CGGTCTTTTCGGCCACACCA-CTGTGGTCGAGAACCGG;

iF [6) 57 ¥ Biotin #RiCHREHF S M 5'-biotin-GTCTTTTCGGCCACACCA;

1E T8 57 i S R 9 06 2 (FitO ARICHEEHE 9 8 5 -FITC-GAGGCGTTCACCAGTTGG,
5.3.3 RHE{&EFR

O BARRE 20 pl, A OERSMEGIY R SNE G4 0.1 pmol/ L, IE [ 28 35| 9, ) 28 4]
e 0.2 Iurnol,fln_l—_Erﬂfjff'%'l'Ji {5t 45 0.3 p:mol,f'L. MgSO, 3 mmol/L,dNTPs 0.4 mmol/L. Bst
DNA 458 10 U,10X Thermol buffer 2 pL. B4R DNA 1 pl.

53.4 RNEF
63 ‘CHEFTH HE . LR 60 min,
5.3.5 ZRHE

H FONz s B9 PCR S T 36 F R B T S b 4 ¥ B AT A . 15 min J5 P85 R . il 4e
ZRBY RN 2 - 52 PHAE RS (3 WLBH 3¢ F) R I REAC o 5 A Fa b 2R it

5.4 & F#AERER
A% 3 A8 T 35E A5 ) I AV O SR A R ARG T R i

6 HRERT

DRGS0 g 7F R A B L S AEBCRE HEA T A RIS L B A RE S AT E 4 CRFE (R 6 A
Fy o CLE& R s B 0 ok 2% ol dups £ BORE 43 7 R U5 T80 AR Sl AT N TR SRS R CELTRD 5 38 (G A
HE R R0 al ¥ ) A 48 d AR F FG CRER S AR HhD U5 B E R E ) . JF 4 CRAF (R 6 4
A LEER.

o
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a)
h)
c)

MR A
(TR
MM&ERTEEY
Mg M FAENFEHYEAWT .

A E (Pinus V19 ;

FE (Cedrus ) THI

BRI (Abies) ¥

A B (Picea YHIW ;

d)
e)
)

g)

IS (Lariz )WY,
WA IE( Pseudotsuga VI B
BB (Tsuga ) Y.
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M B
(BRHEM R
NRERtENBEHR

B.1 MR\BRE}*

FHAE 10 em~15 em B9 R S — B 29 10 ecm WIFLIEAE G S TR F 22 1 OO EFLIR S T 3%
kAR SN EAE KBRS RO Z = EAEKE LS N AEE R,

FFEATEER L RS2 3 em~4 em. 42 2 mm~3 mm MK CAT 15 ¢—~20 g B TP 48
CULJZ ) L o5 o oy 20 0 £ 1o o () e L 2 BORE B AR < . B i b 9 242 1 AT K R g
k. aE B,

G B BRI B AR AE 20 °C ~30 C(F WIRIE A A S bR iR R . ol 5 s i T 20 'C~
30 CHYRE AN . £ 12 h~24 h 5 R ATIT IkKIe 1.5 mL B0 E U W 1 mL . H SR DLIE
30 min 8¢ L4 1 500 r/min A5 ET.0 2 min, WCHE 28 A 1RG0 .

B.1 NMREFIENSBERKEHR

B2 AFFEESIEUEE

B.2.1 HEEMERUE

EZF M R GEI 1 em AN E T MM AERE2 cn. B 1 em 1Y
HORESL . B FL B 78 B Sk BRF I 0300 7K DA BB Sk 48 MR B o R 1) @ i B hn BCREFL A i i, B Sk (E
ELED| 0 BUREAF 46 AHUREFL L8 2 h—4 h 53R W I 42 28 o fihfG ] 2 2 .

B.2.2 HFEXHEUHmERE

PEACTY AF Fe (8] b B2 98 A9 — 10 s ) b BEBLE R 3~ 5 A sl A7 T AL BRI 2 em, HAR 1 em #Y
WOREAL . 4% & A1 f oA 1R A D LRI O A i A O L I 2 h—4 b 4l fC R i it ia i 46 5

=]
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B3 BEKRIBE

VERISLETRIOE Y N VA v S - R AT s - o ST S S S = T S S N | BT RO ) T A A B S A
W Eds . 5 min~10 min J&5 SCH] HL IR 0 26 i LR I % .
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Mt F C
(FHMEMF
#Z: i DNA 2

et DNA W3 BOE BT .

a) AE 20 pL M B b, A 18 pL AV A2k b B (F 2.5 mmol/L DDT,1.125%
Tween20,0.025% Gelatin. 2.5 {if PCR Buffer) ;

by A 20 pg/mL A Proteinase K #f 2 uL;

) 65 CHk 1 h;

d) 95 TRk 10 min;

e) PA12 000 r/min BYF5 T B0 1 min, LIFW AN S A 28 DNA, LW 3.5 pL T F
i,
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10

M R D
(F BRSO
FEEMEEG AP LE DNA ZE

H Y B S h gk DNA BRI

a)

h)

c)
d)
e)
)
g)

WAJE 1 g~2 g F 50 mL BYR.LBE A A TS5 P 7E LB IR

A 6 mL 42kt LWk (& 2.5 mmol/L DDT,1.125% Tween20.0.025% Gelatin. 2.5 i
PCR Buffer) .l A &b F A E AR

hil A Proteinase K 5 pls

BEOCEET 68 CH&MFF 45 min:

IRFE T 95 CA&MET 10 min;

W15 mL @08 m R A 900 oL BRI ZEK RIS INA 100wl 240 )5 V0

PL 12 000 r/min AYFETE &0 3 min, FETRREI A2 ft DNA § 88k, T 14 CRASEH T
§18.
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W F® E
(FRHEM T
A& B BB 5 F il 5 R A%

RSB 2 [ S Ak oA I R G2 MG WA T 52 UGS L R B b A 3h BRI 5 R Cn ) E.
FiR) .

CE)#* (ﬁJ@E(tD

- l'

"0 -'--J.

pm— = ———

vz_}

==

Fs AR ¥ESER

Al 1 J°RE 25.83 EHAME R
a2 1 WilH 20.23 EAHLR
A3 1 RE 28.47 |IAHRR
Ad 1 %W 23.19 HHERH
AS 1 {LHE 27.38 BHHMRR
AB 1 ITHE 21.28 ‘WAHERR
AT 1 FYEX R 16.65 ®HAHER
A3 1 BitExd AERHMER

B E1 BMERAFLENER
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M R F
(F BRSO
A 2 3 5| EIR I B AR 45 R A

SR JHVTE R 4 39 B ARG I b b YA DR SE RS 1 SRR IR A S 3 5 BRI B R B B AR
SO 1 SRR INEE S AR R, 2 SRR S 4 S B RROR BB MRS S, UL 2 5 R
i AN F AR A, HERIE FOL PR,

1121314

Fahl L
|td

BHEAS =

HF1 #MERERTEER
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2 % X ok

(17 LY/T 2107—2013 4L {5 B 51 b1 2k oo Pk oke 3 R R

(27 BRRCGE. SRR SN M A £ st i PCR G I 42 A LT, f s Aol K 2E 4. 200731 (4) .
121~124.

(3] BRRCE. M RN RS A . i A B 2R o 9 b S P 20 7 T g A [ L b ol 2 5
#$.2011.33(4):149~152.

LA T8 e A A 45 2l i b 22 it e (i) Bl s WA B P 12 Wi B AR B 95 [ DL g 5 boll K2 . 201 2.
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