REREY T RIMT
ZEHER

R RRT
Z N AR =S

& M &

45

=



&

R EEEY LT IERELT SR

Bi RET . L.
= @ wmEK S

AHBIERH AR FHEA (31301855 Fr 31200424) ,
HEFAAEYHE LA TAEE AL
(2014ZX08012005-005 F1 2016ZX08012005-005) .

RETARIFHABAL R TRWE



nAEE N

x4 R a0 I D AR e B TR K T B B PRUKC R A5 T K7 xR 2
PRI TR T RHEI 9T A 5 DR AR 4 22 20T A R W Al
PeBRgt TR R .

A% {5 T A R A 4y 2 WP B e DR 2 G (0 S A R IR
AR MERARSH .

B H7ERRS B (CIP) 85

IR 1Y) R ST MBI, —dbat Blof i Agt, 2017. 6

ISBN 978-7-03-053011-0

I.O# 1.01 - I.OfEHEEY- Y- LPR5-%e P
IV. ®S33

o [ A B B CIP B a% 7 (2017) 55 121893 5

TG ARE A BRRR / FAER T AR A
FAEfP A TR 4/ @it R 3

4 4 & K i IR
JEH AR SRR A 16 5
WS EC4AS 100717
http: //www. sciencep. com
AR B AR RE A EIR
AR B, 8 [ 2 o)
*
20174E6 A — B JF4.720X1000 BS
2017 4F 6 F 55— WCENR]  ERK:14 1/2
F¥. 280 000
EHr:95.00 T
Chn A B4 ol B ) 0, FRAL £ 5T )



ZEEER

B4 RET F R BEK
ke E OB KA ZART
M K F & LIWW



T

]

I REY R PRERN HE 2758 £ 7 ik 7S/l Rese & g, mia R
BMELE BEREBA R AY ZFRENE 0840 0 R 55 532 ) DL B8 % S A5 2E
RS, BORERZE NI FEEY T AR SRS, 51 K AR FEEY
X SR F A A 75 R G0 A £ AR e AR

FTHRRIVASRGEPY RS RERACHR . HREREY S LEAETRSE
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B 5 R 2t 5 030 G T , th R i B R VR AR 8 XU P AS ] Z AR 7 T,
SREE LN VEY) A S RS , IR S B E 5 + A R R G R E R Z (]
PR R B DG R T PPN A S RVEY) LA L = HA EEF X,

S RE BN AN Y EA DNA 75 R b 8 5040,
B BN IEEMAAET RN R HAESREWFE N, 5 =50 5% 5N K E R
Xof A ) ZREVE RS R W L 5 DY B R 0 R SR B R K AR X L BRI A S A
ZREYERI RN, 55 RN A% Br EEEY X R RGN, FAENBHA
PR Y WGP AAE 5 HE SR U th A o A5 AT AR 5 R A 4 XU DA
e e DR A ) 2 A A D) AR T A5 A SR ST R A A R S8

A RS 5ARBRE A EIMAEY . RITTRGE—F B 8 AW GE
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F—F HEFEYESRDNA ETEFRERFBESSH
C o O i

B A VBRI AW & e 5 5838 , % B AR ) SO = kAR BUR 74 AR H i
U FEEERAEY) A 1996 SEITWhRG LRl . 2014 45, £ EREEIEEEY) 28 N E
FHMA AT KRS 1. 815 {ZAW KRN 300~420, /& 1996 4R i FLEY
100 Z4#% (James, 2014) . ESHARVIIR RFEFEIEY K I 22,2014 FE A4
W ZE R EW R AR 5100 77 28T, & S E AR 28% ., 2014 4,28 MH
K 1800 JT4& I FAE L ZEPRIVEY , b 9026 A 1 & R b E R I ¥R VR I = /A
P RER SRR S —FEE , MBS 7310 T AL, & 2skF
TR 4000, EEHEFEEAMEYI IR FERAE 90% AL (James, 2014) , FHEREEAR
BB 5 bR SR e VR AR . e ZE R v b A R X I DR AN oA
TR ARG S , 5 R T A RN T 2k (R AR ) B L 7= i & e O i R I A it
(PREEZE,2008; Lina et al. ,2013),

Snow F1 Moran-Palma(1997) f5 55K % Bt PR AR Y AP AE A7 7E () SR B8 XUS: 1525k
ARSE AR AW B L R BRI AR B AR AE W BU v A S O T, M4 2807 BB T
FE PR AR Zof 3 B SCHF 3D TR Y SRR X . BEEFHF AR AR,
AT AR Y PR R B A BRA . K A Y B4 DNA 76+ 5
TS R ) A VK R R B R, X R B EEEY T SRS
HISER , e B AR Y I NP I B A, CZBRER ) ZEM. A%
B PR R AL AR AE AR , AT DU 2 PR R 4 i A IR B 4 DNA 38 i 8 sl ok
I8 A2 55 75 235 10 A 904K 4 (Bennett et al. , 2004 ; Heritage, 2005; Kleter et al. ,
2005 ; Paul,2008) , i B 58 7 A= ¥ 78 #9 A F1] 52 i, 14F 17k Join A 2 0 3 49 B i g
(Faguy,2003;Gophna et al. ,2004), ITHH, 3 5% 3 HAEY) 09 PR3 & &, ATXT
HENEYEE HGT X 35 & i m i #4185 B {23 (Pontiroli et al. ,2007;
Ashbolt et al. ,2013) , APBLAFEEFEY R DNA 75 LI  iHF B Sk
¥R R, X HFE M (R 2R | R AR WL SRR SR AT 9T i e S5 AT 18 3R, IR T f e
FR Y EH DNA +3EIAAT R B4t B AR B8 , 1 11 A 5 2 D AR 4 34 B8 XURG 1 F
Hrigfits F.
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—. BEEEEWES DNA EHERBRHER

PeRERIEY)E A DNA 76 + R BE b i 55 B (FRAE BT ] L sh 5284k B 4 A 4
FORSMERERTE B AR T REKTFHB ORI &4, K323 DNA 7] F|
PE . IR B DNA R 7 S H R m . SR Y M E L DNA a[fE8 A 1
DNA FEXEE & 3N , [Fl 0, e B AR Y38 1 AR R i) ARy A S i % 3% 1A
& 2R AARW ) - B E 4 DNA, F 5 T 1.3 DNA FE 35 (Ceccherini et
al. ,2003;de Vries et al. ,2003), 3 FE ¥ DNA B 6E 58 R i 55 2k KA Y B
B E 4] DNA,{H2 5 2 DNA Wb 3] + 30 Y iR E M AT Y E S
Y b5 ReE S 5% € DNA ff§ i) P& f# ( Crecchio et al. , 2005; James et al. ,2011),
WFox 0 , 5 3 RAR 4 ) SRR T 41 DNA AR + A S 7Y R, L
S IRIE Y E (Finkel et al. ,2001), 4P RS B BF FIAAAE T B SRR EE 19 5h
PR H24 DNA(Pietramellara et al. ,2009;Rizzi et al. ,2012), H Y, YL HIEY &
£H DNA A +HE5 AU S BT AE Y 8 TR e SR PE , i BLAR 7T fB 1 i A
FE & 454 7130 Bk 60 28 (Levy-Booth et al. , 2008), LA F 5 %) %% 5t (5 4l 4 3 41
DNA 7 - SR 5 - 88 B 6] L B e PR 38 B A e i S A TR AR

1. 3% B &M DNA £ L 0B § 69 5 18 8 8]

FE LAY E 4] DNA 4ER B th 89 DNA 727E TR b, Howt— o 4 8
A BB TE 2 (Alvarez et al. ,1998), HETE R EEIFEEFEHE , E
KO KEENTER BT EH DNA 78 + 5 i A 7EmT A . Widmer %5 (1997) X}
oA M A B &% B R AR F E 4 DNA J047 W50, & B 4] DNA 7] DU7E + 3 Fr 8247
#£ 77 X, Gebhard # Smalla(1999) ¥ H 3 X4 Rt | YT s AT EEH
DNA, &3 2 B 5050 AAE 58 h kil 3 F4H DNA, Lerat %5 (2007) X1#5 3K £
KAEEILHF K TG CPl-epsps BFAE P sh BEHTHR, S REHERNE
KA IR KGR 7 A SR RER RS PRI B CPl-epsps FEH . Zhu %
(2010) HEATHESE 3 A AL R K HIRLS , T35 2 4FFERIT 8RR 4 L3805 B
FABAES 2 M 3 4F K P Al BT SR 48 09 3% 4 £ BEAE & b T LUAG ) 3
NPTIDERFELE, LIFERE R K69 NPTIT 3R 25 KX Z G T + 4%
W, BT, SR PR EE 4 DNA AR E i B DNA f77E T3R8 5 A
o2 B,

9. 3 FAR4 & 40 DNA 3% 8 Yoh B £ A0 5

TR E 4 DNA 58 i 8] () 2 A ], X AP BUR A 7= A 5 20 R A
K, WAETEVE SRR 2H AR R BE VR pH B LK% (Levy-Booth et al . ,
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2007), HWK,EZ DNA 7£ + 58 0077 B8 32 B L A Y 09 A KA 15 28 1k
IR , Lerat 55 (2007) X %5 B A E R A 2 K CPi-epsps FEH7E P Y
BIAAS AL AT GT T B B, -3 CP1-epsps PR 42 U1 %5 bt s 5k PR AL ) 14 A K
BB AR EFE T RS, Zhu 55 (2010) Xf - JErp AL 2L P £ oK
NPTII R HZEY 2B AR BER THE MRS R. 5K HEREYE
41 DNA 20 A S 4E 5 L I B A 5. Levy-Booth % (2009) #f st A K &
CPi-epsps FkFAE 3 ) 40 A 4 ST R B0 ZE AR [RDRE R A4+ 8 A SR Ak b, AR >
20pm f) 4P R CP4-epsps Fk P& #5385 5 T oAbk 9 A -+ 48 P SR 4,
FrfL & # CP-epsps FEH¥E VLB & 545 LAY 66. 62%~99. 18 %6, T H i &L &
BE R 30 %, ULHA + BEF BAK AT B4R T CPi-epsps MR 4, Al 35 7R
T CPi-epsps FEFLEH R AR, BRI DIE S, FREREMEY EH DNA
1 BSR4 R BE 2 2 R R R OS2 i CUN IR TR \DNA fka et . S48k
88) , HAe 23R b 2 A 5 s R KO B i R A R 3 T T fig

3. A HHY T4 DNA F G LR F %

H AifE R A T 240 DNA 75+ 88 b7 88 R LA it PCR, & HE PCR 4877
YA FE. 76 DNA BB R T, 7T LN I SEAT & & PCR J7 k%) @4l DNA
HEATRI . Widmer 25 (1997) £:56 F PCR 77 =% H (] 4 3 vh 5% B8 448 4 2 R 4
DNA #47 T Z BT, Lutz %5 (2006) F#| | PCR Hi R X IEHEHFE A rubisco 5H
H cryl Ab FERTER R TR 75 A 3H A B Af 24T T S, Zhu(2006) F 5 R
FEH) SYBR Green I ¥ERa% 4 s2 it & PCR J7¥: 0% Be 2 E 2k (MON
863) 1 NPTII 347 T 47 .40 T NPTII 3 EH 9 5h75751k. Douville %
(2007) 1| A 5L AT 5t e B PCR $ AR X 35k B 3 K 1 J&] BBl A [R]85 o Cryl Ab
FEAMFFEFER B AT TOER, G5 R R HAE B P o] I —Bemf ), ZERI 45
(2012) 3% H] TaqMan SZET28 5% 5 it PCR 5 i X #4 S HAR AL 4 DNA 75+
B AT T 087, BERE , LR E i PCR 25t B R Y E 4 DNA
FER MR 0 28, BA PR R S R e R R AR Y B 4 DNA FR5S
TR h R HEEEEH.

. EEFEEYESA DNA TEHIERIER K T ER

1928 4F Fred 1 YCHR I 40 4 (B FF e 2L N A B B4, 1946 4ERL 220K AR ] 1y
A HEE N E G A 55  E Y  EHE % 81 % (Bushman, 2002) , 20
2 80 AFAR , AT 330 A [] 28 Y 1) 3k R i B il 3k R 7K S B 48 1) 3% 7% (Ar-
ber,2000) . FEFEK V55 (HGT) —MIe4s K AEFEBA FH R R K MR ZE, 5
&AL 41 i 2% 2 18] BT U AT 09 345 4 B B9 A8 It (Doolittle, 1999; Ochman et al. ,
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2000), HGT R4 Wb EE 3 ), Kb iAo “ A Z M” (Williams et
al. ,2011;Keen,2012;Syvanen,2012) ,

1. A B K 4545 6 U]

T HGT &5 o] () A4 40 i 1) 52 (A 40 5 A A ok 282, BRI i R el A 400
R, —E MRS R, FERAEY 5 40 8] 1 5% /L FIEX Z (Heine-
mann, 1991) , BIZ4 B4 B4 BE 11 WAl Y DNA [F] i REBS R i r R R ke e k. ™A
I, HGT RARS , T2 A v #]F#) DNA, DNA W B 7 + 385800 45 LU &, LAtk
PRAFEHE R L EE )1 (Paul, 2008) ,

MXTEEAEYN S, BZAEY D HGT (4 % 4 55 % B & (Dunning, 2011; Mc
Ginty et al. ,2011), JE#4:¥) F A 35 (Conjugation) . #1¥ ( Transformation) Fil
¥ 5 (Transduction) =Fp 5 R, (Hacker et al. , 2001; Burrus et al. , 2004; Frost et
al. ,2005;Kelly et al. ,2009a,2009b) . HRAH , KM YIE Z 0] &4 HGT #f
R LIS 7T R TH (Kelly et al. ,2009a) , 4 uF3:H 0 B3 , X =Rl
Hil#EB K DNA A 8 0% ff B2 il 215 £ W 4 v s te7e 8 LR P A2
{# 8 (Thomas et al. ,2005), HEAEYRA HGT MbLHS BEEAEYE AR, H
Y EAZ A WA E B (Rl HGT A5 3, B AE 32 A48 W F0 -5 H 95 A 10 A W i 4
B, 5UE A BR B AR L HGT (Andersson, 2005) , {H 25 41 fid B4
Yrtl HGT B M A (Gao et al. ,2014), Yin 28(2014) H IR R IR FHEH
KIS 5T Cyb ZH B EEMBE R L L HGT WL, X —f 4 R b HGT i
R ALE A AL

2. ARKRFHB GRS B FRALG KR

HGT "I PLE R YRORAE 1 ZREE, HGT 1 & A= 45 5 32 M S Y B, A= ) Be b
2 ZE B (Matic et al. , 1996; Kurland, 1998; Nielsen, 1998; Smalla et al. ,
2000; Thomas et al. ,2005), HGT #FR %] K 15 - AL B 52 B 1k FE i P
P RSN IREE P 51 2 B IR 18 B F S8 (Ambur et al. ,2007), — i
7 HGT APRHIH R 53506 R Wi i 2 ) b, B I SR 56 28 B0 1 1 R (] H:
HGT k435 % ¥ i (Fraser et al. ,2007), HGT &4 (PR &I K &£ A 59 40 HE
W Wi L A A T 40 1 PN AL R 275 AT AR A 3R ik , PRLOR B 40 A0 AT v A 3
A o 0 0 3% PR (de Vries et al. ,2003) 4 20 W HAc %% 26 DR A 40 14 b
5 DNA J5 ,id i [R5 E 4 5 el L& A4 HGT,

AR HGT 2145 5 A0 3L, sk 22 R 41 ) 3§ fniff Ak (Jain, 2003) , RA4F
WEZMR RN, HGT X 2 40 M 32 7 4= 9 (0 A= 4k R e vE 4k A . 3 578k (Dunning,
2011) ,{B7E HETAI B K T ZEHERG H 52 Xt e HER 2 LA AT RER (£
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1E55,2014)  SRTOE S A R AEAEAR R AE 26 o HGT &3, i S i 22 i
Aa] 2R, FERRFY &AL HGT G A7 & W AE RIS (Nielsen et al. ,
2004), +HEIABE B SRIBEZ A YR AT BERI H B A 7ER) DNA K i 6 3] 5
FE 4 AR T4 DNA FpitEmiksric &M R B, X # HGT WS Z 2
225 ERFERMTZ £ E (Miki et al. ,2004; Weinert et al. ,2010), A5 FE
B, HGT 244 Rhitk R RE BT i, 2 Pt R R A5 Y H 45~ &
AR Z — (g KBS, 2013) , [T, T AL A Y E AR 6 S B EANA
T IR, — e A 5 R AR, B8 &K HGT(Woese, 2004) . Xf J7 4%
Ak, HAE A REZM T . B BRI &4 HGT BZh# K 7X10° % (Brigulla
et al. ,2010) , SRR Yt B RARMC (B ABE Z M AT H R MW ERC W . #%
SEPRAE Y Hh i A0 05 3 R K R B A A AR N, B8 2 VR 40 M B A 0 2
P, BN BN SZ AR, B0AE T 32 AR A0 A A AR &5 ¥ 7 (Heuer et al. ,2007), 8§
JEiE T AR T MR S A A G5 H FZH RE (Prescott et al. ,2005) . [A] B, 52444

Py T | AR R R & TR A TR AL A L 2 T do A3 AT BT = A ] B X B i (Paul
2008)

3. HARHY T DNA K-F#B L LME

3 e 0 ] A B R A2 (5 B AR ) 2 3% 8 77 7E A (Davison, 1999) , fij 5 3
A b #E VR T IR W R B 4L DNA, (ndis: 0k 36K (NPTIT 3K A
aadA FER) [ A RBE S ME R RA TERE iR &0 T A 8B &4, H¥% 1k
A RARE (Pontiroli et al. ,2010), Rizzi % (2008) ¥ T —Fh R R Ik S (5%
YeFE M Acinetobacter baylyi BDA13 G248, pCLT JEBiAE XN DNA ftik
(pCLT JfEBi7E Acinetobacter baylyi BD413 ARGEE #l, HFFEF & rbcl-aa-
dA-accD ZERFH)) , R ABOCIL R E BT B AT K4ER HGT i#47
WFoT, a5 R HEAL R LT)] 6.3X10 *+1.0X10*, Demaneche % (2011) A&
£ accD-aadA-rbel FEF )18 55 3 F0RL PbbrlMCS-3 | M- A% 3t [ 4 22 DNA
A1 PCR P=8p (AR, 383 B SR 5% A0 A o e AL 7 E 0 40 B O 6 A9 16 R i
TR RS, G5 U B & /MR B 4 DNA ¥ U1 B i Ak % 3£ R A W & 4
HGT #yJLRAE FEARKIKF .

AR IR RE S A M EA Y N AT RGN, Lee 55
(2010) 3R K H A 50 A T S 4 DNA A% L B 7 JICZH 4 ) - 40 K
SRS B A, G5 R R BUAE R P (L RBR I B 358 Ja 3, AR A4 35S RN
Fr) A K KRR, Ma 55 (2011) 3 % 4E 3 M AT 55 5L I £ K (3
NPTII FHE) K H 3R PR R Dt (KmR) f#r 8 P e (NmR) 4 0 B % it
FT50T » B IE I R ANHERE R A T ok H ¥ E A KmR 5 NmR )+
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A, 2R U B4 KmR 5] NmR ) -+ 358 40 58 B0 AL &5 40 B8 2.3%~
15. 6 %0 » 7EXF M Fe B PR T KRNI E 3 2 R SR A% 6 K BT 4335 49 3000 Nt 4H B B ik
PEATHRE R PCR ARKRW 3 NPTII XA 9FA7E , i +3h KmR 3% NmR 4 (4
AIpTiEIEIER B NPTII 2, 3 H K E NPTIT FEE K 0 M. ©
PR3 (2010) Xt 5 (R BT AR AR PR -R AR B R HUPE A0 o8 i Fh B 3 A8 A7 Il , (] B A
W FE RHT AR R AR R DU R AR PR L M A8, 4521 21 Rk RIRE R btk
YRR 18 AR & BUA FHYE B, (B P31 ot 45 51 5 % AR R AR B R Hi i 2 A i ]
PEPEARILT] 100%, AREHIW NPTII 2R RE L4 THE. B HAT NI, HRE
B HGT R7EFFE LR ZE R0 PSR M & A=, 3 B A UE 4R B 838 W HAE K ik
24T 1 &4 (Nicolia et al. ,2014),

4. HA R H M E4 DNA K-F 3548 0940 7 ik

HATA SN EL DNA £ AR P RERAE T /KEEHR FE 2N
WA Y2 E AR AV F B ARME & R R FHE SR 5 PCR salE e AR 4SS
A, W% PCR MY Southern 2432 £ ARWFST . Ma 55 (2011) F) AR B i 4t
PEIER R NPTII R 705514, UL pBI121 FRiAE A B X B Hi 4k Z L
PR & EFT PCR &2, #I W NPTII 3£H BB/ EAB P £4 T HGT, X
Jk & (2007) o) st 7 i HEAT 1 B 5k ER Bt SRR A P ] 10 5 28 A 4 R A )
NPTII Z:HEBIIY , G5 RN K5 B R AR E S 9 NPTII GB6% [ - FE 40 & 5
. Lee % (2010) R FAK H - 3840 8 56 VA A S 4 DNA W% ZE R 7 TR £ ) +-
AN K V74, FI R 7% Southern 2832350 40 Hr » LA 4H B B8 ¥% F1 DNA 541 2¢
2, G5 R A HE P AR B 35S J5 3 F 1958 . Kim #l Jae(2010) 46 K H + g rh
R R T 44 B R DR SR 75 () - R A R R AR KSR 5 R A SR FH B V& Southern 2438 B9
%, [EPEFEQO)MHRZE LT WK LR FETs Br KRS E A e E N
FEA ni fH KRR,

SR AN T HARIE R A FEH T, HGT 2B —Fh B MEREN 193 12 , F i fa) ;N
HELAT & TR &4 (Townsend et al. ,2012), A TR HGT i HiS
K IHT ) FE P (Ragan, 2001) , A [R] B A M 5 v HOAB A & HGT % A= B9 A6 X B[]
(Ragan et al. ,2006), HIt, BRE G HEHTEEFHHIA HGT k4 9 [F B
(Eisen, 2000; Ragan, 2001 ; Lawrence et al. ,2002), Al ARG G K BENE
TGS A, 2T 25 AR Y Hh 2 2 55 L Ath O T BF 5 DA ISR AL B BhUE 4R . AR,
Nielsen %5 (2014) | FHEE S FHRER A /T ok R A B HGT WA, FEREIX —
B 23k , + e R L A Y 41 DNA B &2 &4 HGT 4§ 208k i B
M. BEE AN FRACER, A S AR EZ Y P RAE L2 HGT gR N,
XTCEERHES) HGT 98 m BB A E .



% HARHHEMDNALALBREPHG L HAF e

HGT fE R RAEY) E 4 DNA [ +IEA BN EE R LR ERE
SN AAAE R A MRT R, SR T, H A HH A] i G T 5% 0 R & B R o4 . b Ak R i
B SFAE A SRR 0 IR Y KR8 . Bl B AR Y R T LA B K
LA e Bt R DR AR 0 3 it A % TR A D ) 7 A 2 66 DR AR X - S A 5 1) 322 7 Sfe e
RIS ,2006) . FERIRAEFLEENHEYKBIAME T, T4 DNA 78 3R+
B BB R K H S R B M A — A 50 E . AL B R B AR E
T X T ZE DA A SN IR 4 DNA 7K 5688 Ko B B R U 2R, Z Fp 4 dr ik
(LA FH CnE Y PCR, 386 & i PCR, £ & PCR. &% PCR. 71 [ R ME %
Southern 38 %) K5 A4 Ja HEAT R I f) 3 B R T BE, R 2 JLAFE M4 i 8K
- PCR AR =58 500 7 B ARt 5 B P P B 4 DNA F5 88 XK R B0
FAROEE BRI . F RN A SRS EKERY A% 2w
W, LA A e A IE B0 A R . AN g it B4 DNA () -+ 5 A 5 K SF 55 88 B BT
R BPE BN A YA S T2 (BERRA, 2013) , BEFEAAR T filt e 2R
ABIF G AN FH Y A

BB HENPURARAEEZ DNA 78 A6
S E & PCR 214
—. MRS

1. praX At H

HBERARAE SRR R R T AR ZE SGK321, i v B A&\ Bl 2 B Al Wi AR 3 B 5%
Frgfit, At 00 L R E P ER A 2 E B RE R A Y R AR R
i B AR} 2 R RGBT R A EORANE . B bR T AR &R
10.69g~» kg ', 2R F R 0.63g - kg ', 2B SR 1.35g » kg, AR SR
36.38mg * kg ' EAE AR 5. 72mg kg ',

2. ARAAEI

A H TR AR LR 3 AR AR B A PLBE N T AR, K 13em, 58
8cm. & 12cm, YA K ZEFER 3em, WA HIRERKEHH S5cm, HYERKEH
P~ AR Z W] 30m FLAR A JEJE PUAR IR , FEAR R BRI AR KR Z A R
AR SR A P TR AR AR S IR BT (B 1 1) o SRR 1 S i B0
B+ AANT i 1mm iR ASRE, G2 T 1. 2ke,



- 8- HARAEY LR R LR

!
| 1 12cm

(@) (b)

P11 3 ARG R R () AR R AR R s A (b)

3. HidhAe LA b DNA 25

BRIt 57% PR B ik PR R AR 7 TR 78 20 BIF B 2 M AR, SR T ot A i

SRPARIEIL R 4 DNA,
R AR dh AR Gt PR UL 4R I L DNA, B3R BTk m 2 Y

A+ HE DNA Y2 1. 0 0Bl M e b Bk G A 5 Jii i
4. 3|4t

Syt FH T R 0 B PR B R AR E 4L DNA () BURLAR 43 T, iR AR 4% 35S
a5 Cryl AP LI K 35S JA3hF5 NPTII 28 2 8] i 4 8 45 5 44 51
BIHEIMER L D,

£ 11 REARESFHRASY

514 YIS (5 ~3") HE B H B/
355CrylAF  CGTAAGGGATGACGCACAA gl -
. L A
355CrylAR  CAGCACCTGGCACGAACT 3 Caere d
35SNPTF  CGTAAGGGATGACGCACAA
35S 23 755 NPTII 3% 473bp

358NPT-R  GGCAGGAGCAAGGTGAGATG

I AR B | R A8 e Bk 2 91 F| FH Beacon Designer 7. 91 ( Premier Biosoft
International , Palo Alto, CA) 844333t 3 X5 | W FnEr , M &k 1 SF etk

BT PMHRE (R 1.2),



$—% HARHHEADNAALRRBPHEE5HIH s G

#* 1.2 LK ER PCR A5 WFMERSF

519 /%4 51955 (5'~3") WEBEE  FBKN
355-CrylA-1F CATTCGTTGATGTTTGGGTTGTTG 35S BT
355-CrylA-1R TCGCAAGACCCTTCCTCTATATAAG - 1:( y ﬁ?ﬂ 109bp

i C
358-CrylA-P  FAM-AGTCAGCTTGTCAGCGTGTCCTCTCCAA-TARMA o
358-NPT-1F TCCTTCGCAAGACCCTTCCTC A
355NPT-1R AGCAGCCGATTGTCTGTTGTG X 210bp
NPTII #H

355-NPT-P HEX-CCAGTCATAGCCGAATAGCCTCTCCACC-TARMA

5. ML THBEKE

¥ T8 35S JHEh 75 CrylA ()3 H LI K 35S JashF5 NPTII #H2Z
[a] AR A S M B4 9% A pGEM®-T Easy Vector (Promega, USA) 5% 1k
E. coli JM109, ¥ PCR Jr kAl FHYE ke . 4@ IEF R PR v T 37°C 5%
F T 55 % VR O SCEE 4N T R BUTORE DNA, IR FHEFRORE 2 3291bp(35S-
CrylA)#l 3490bp (35S-NPTID #3545 5 454~ FA 1 JBURL % J5 & 43 5 Jy 6. 88 X107
g TMT7.30X10 % g « A A A RER 10« WL R T
W, 31 Easy dilution( Takara) fifEZE 10°,10° ,10* \10° ,10* A1 10" ¥ « L7, A
W BEYULE 3 WHE A, (el R,

6. #£AEF PCR & #fo 85 54

RS T2 B PCR ROV R FR (25uL) , f13% 1 X Premix Ex Tag™ (Perfect
Real Time)Buffer(Takara) ,200nM® 4§51 5|4)j,400nM TagMan Probe, 1 X ROX
reference dye II(Takara) ,1pL #4k DNA, KA K ; 56 7 H/MFEE L DNA &
it PCR WA R (25uL) , 045 1 X Premix Ex Tag™ (Perfect Real Time) Buffer
(Takara), 200nM 4 Ffh 5| 4, 400nM TagMan Probe, 1 X ROX reference dye II
(Takara) ,20ng * pl.”' T4 gene 32 protein(Roche, Laval, Quebec, Canada) , 2L
Btk DNA, KB 7K. PCR ¥ ¥R WAL, R M ZHH 95°C, 30s; 95°C, Ss,
60°C,30s(45 MEH) , F 60°C EHEFEEMF AT IR NET. A *tE R PCR
P B AN ZS 96T IR, S B MxPro-Mx 3005P v 4. 00(Stratagene , USA) # {41
R, [RIBT I Excel 2010 FE4747 W2 A X 45 D 25 T3 S 2 i e B pm o it
£ SPSS 16. 0 4K AF#E4T 75 22 4347 (One-Way ANOVA)

T B BT R AR AR MR EE 4] DNA #8 DL B0 TR /A

@ 1IM=I1mol/L,



