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48 h 5 F) Fh L ERAL st AL 544k s 28 PCR 43 #7 . Southern blot F1 RT-PCR #iill, iiF 1 H f1%EX VpPR10 &
ST B L RALIE R A s HLEE 1.08%.
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Abstract: To provide the basis for increasing the genetic transformation efficiency of Pyrus
bretshneideri ‘Dangshan Suli’, the VPPR10 gene, cloned from Chinese wild Vitis pseudoreticulata W. T.
Wang, was introduced into pear genome and the optimum conditions of the genetic transformation system
were also examined. The VPPR10 gene was constructed into the plant expression vector pWR-1I and the
recombinant plasmid pWR- I[ -VpPR10 was obtained; Then the pWR- I[-VpPR10 was introduced into the
Agrobacterium tumefaciens strain EHA105 by improved freeze-thaw method, and was transformed into
leaf disc explants of Dangshan Suli via an Agrobacterium tumefaciens-mediated system. The results
showed that the suitable transformation conditions were 5 min infection time, 0.5 bacterium concentration

(ODgg)> 100 pmol - L™ Acetosyringone (AS), and 48 h co-cultivation in dark. The PCR, Southern blot

and RT-PCR analysis results revealed that VPPR10 gene was successfully recombined into the genome of
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Dangshan Suli, and the rate of genetic transformation was 1.08%.
Key words: Pyrus bretschneideri Rehd.; disease-resistant gene; Agrobacterium tumefaciens-
mediated; pathogenesis-related protein gene (VpPR10); optimization

FLUBMY) T K BT SR AR, ARG MPURE E M RCERAL (Matsuda et al., 2005).
AL (Venturia pirina) & —FhH A0, FEREEFIN™E GBI 55, 1997; Xk 5%,
2009) . FEAERAYI >+ B FHEA H BT H 7, Wt 5 TREEAT PP e R E Rk A HEE 5 & Rk RE Y
FEFB CEXMF E#, 2002). AL RN, RUSHYMBHE AR G, 2R K2
L RAE S AR AR, Mourgues 55 (1996) B IR FHACK B A S0 W0 v B AT WAL 4 AL 34
BESLDA R o B S 2 P VERL IG5 A5 748 (Reynoird et al., 1999; Malnoy et al., 2003; Gao et al., 2007)
7 10 [ P A A AR B A e R . B ERAEAE (2004) 4 HTIEL Yy - BRI R M Rs-afp 1 5K S FE
L, GRS (2007) ¥CrylAcKEFE AN “HH AL, PNEHREE (2008) FgustiF A ‘Old Home’
A, 52 MW, AFRLEFR, BRI EEREL (Pyrus bretschneideri Rehd. ‘Dangshan Suli” ) ffistf
AR A ARE . BT bR e E R b Y A, OE AR R A 2k,
H o A e A A AT S R ) (VPPR10) A7 LIRS B A, DU 7 A e v Ak i)
R B AR AR R, T ) o R A7 L R AL R st A otk RTS8 2

QY ZiE SRS DARE

1.1 RIEmrs

PRI 12007474 H 2220094F 12 F A5 BR 644 R b 43 - 92 J p S0 3 10T o 1l R A M AE AR
I A VG C AR 24 [ 202 e e B R s it , R sf 2R Bl R, R L B R &
A e [ B A 2R A R A e R L RS (VPPR10) 1 5K pGEM-Teasy-VpPR10 . 1 [7] 3¢ 34 # 44
pWR-1I . HFEARFT 1 (Agrobacterium tumefaciens) BHREHA 10535 pi A b0 7 Ak el 2 40 o 0%
FIFH A P IO S M IR AF . KA E (E. coli) B2 AR Top 100 T RARAEM TRE A+ .

12 #EYREFEHEES RITEENL

Iy WIIRBUTORE pGEM-Teasy-VpPR10 Al pWR-11, Jfj BamH I F1 Sal I XUE§), e B vk R
H SRR pWR- TR B, T4 ERMGIER: . LOER =) A6 KT B Top10 B2 4400 . Phik
LB (Kan 60 mg - L) VAR _ERIBUPE B4, $RBUTREEEAT PCR S . BTSN, 5630 07 35 BH 4 9 B

KM BOHERRNE (ARFRZE 4, 2005) K EALTORL T A AR AT B EHAL05; $&HCE 25k, LA
FOREL Taq BEEAT PCRASIN,  F RIS 38 7= il J 3 45 7€

1.3 RHBENSHEEEEL

PREUR AT B SR V5 BeM T-9 4 Kan (60 mg - L) Ml Gent (50 mg - L) 1) LB WifARE 7 dE
AR (20 mL, 28 °C, 2001 - min"), 4RJ5 5000 r - min" B0 10 min, F E3EW, FHRAT AR,
FRIL TR . BARREE TR 25 d R, M A PR D) 2 J1 OR5 Bt 20 #3310 3 4~ (0.5~
1.0) ecm x (0.5~1.0) cm [FIAMEAK. JEERERBBASE, I MEASE R Wl TR G, 5T
TERWB K LR 2B 2 AR T AEAMEAR RN BRI S5 T &0 CAS) AN PiA: B I FF AR FRIE (NNgy
+3.0mg-L'6-BA+02mg-L"'IBA+0.5mg- L AgNO;y) FILE:FE, P A 300 mg - L™ ) Cef.
3.0mg - L' [f) Hyg FITA IR0 R akadtge,
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1.3.1 RATH @ RREAZ Rt B A HraiXE IR EER ODeo 570 0.3, 0.5,

0.7, RYHIRIZIHBEA 3+ 5 7 min, BT NALA, JL 9 MpabH, AMEARR Y a2 g3t 1k
Kigt 48 h, 4 4 AR,

132 3SR AL FomiREe  AMIAAAE ODgoo= 0.5 HIEW T2 44 5 min Jo 73495, It
BRI )23 BIVEE N 24, 48, 72, 96 h, FLIEFEIEPHIIN AS (100 pmol - L), 4 JE4EH AR,
1.3.3 BT AE (AS) sT44beg25rmiX3e  AMETE ODgoo= 0.5 MR TR 4 5 min 5 @EAT 38
I5 48 h, EILIFRIRFRIL NN AS, WEZHIBEE K 500 100+ 200 umol - L, LAAHN AS 14
ST, 4 B RS AR

14 FERBEKRES TR

I3 AP IR L M BUER R I AR H AL AR IR, SR CTAB VA2 UL R4 DNA, LLH
FEIR VpPR10 I 5+ 514: P1 5 GCGGATCCATGGGTGTTTTCA 3/, P2 5' GCGTCGACTTAATAGGC
ATCAGGG 3'#47 PCR # HAal .

M PCR FHPERK R AR AL R AR PR EIE N 4] DNA, 200t HindIIIEFY), ] DIG #rid i) VpPR10 3
K P HIE AR EE . LL Roche /A w]#) DIG High Prime DNA Labeling and Dection Starter Kit T i)
&E47 Southern blotting 242 K6l .

i SDS/MY 3 2 HL Southern 44T BHPEIE RAEH AL 1) RNA. fliH] TaKaRa A F]
PRl (M-MLV) J¢ Olig (dT) , k¥4 cDNA S—4E, SRJ5 LA g #iti, 12547 PCR A
W CRAAERESH M-MLV RO sl 5617, PCR BT IWIRED .

15 FHEFRLERFAE RFAFER

BT 2~ 3 om I (R RT3 WP (0% SR LB 5 SEHE 31 /R U CASH + 20
mg- L'IBA+80mg - L' IZE =} +15¢- L7 BEHD L AARKE 2 ~ 3 em B4 = FAHUBCE A =
) B PR B LR 7 d, RERRAT 2 d T3 BE, Ak v 2 G o ] L PR S o N e L, BRI
S TE K Ve B R R G AR B O W B i (BB - Hk - il = 4:1: 1) W, _EA{EHEN
3 IR ORIE, 10 d Ja B BR BRI BEA T IE W B 57
1.6 HFEBAERZITHHF

AR (%) = HAEAEFIMUAAB AT MEASE < 100,

PRIV B AR QIS ) LG TR IN ()0 2T 78 M vl 8 45 DA (10 9 a6 100 A e 4 BE ML 42 3 4K,
TR 45 FERH) DPSvT.55 iR EAT Ge vk o0, T3 2200 B iinks 11 70 BOBUB HEAT SOE 5%~ T IR B 4

2 R

21 MRERFEEALERER (VpPR10) #EWIFTIEHIFRIIE

M pGEM-Teasy-VpPR10 H ] H 3K v b T pWR-11, kAR EAT R, 4R 5147 BamH T Al
Sal T XUEEDIT FL VARSI, £33 T 5P /N—30 FrBe (480 bp) (& 1). % pWR-I1-VpPR10
JEORL I A KT 14 EHA105 3B 241 )50k, #5477 PCR %58 (I 9IS {4 2L Taq W), 4331 —4% 480 bp
MH BB (B 200 [l 7% H i B, 45 SR R v BOIBEE /7415 VpPR10 JE IR 7 41— 2L,
TR GEAT R o g R WA H SR EE 4150k pWR-11-VpPR10 (¥ 3) Ol AN AHT
EHA105 "1, ZB#E ] DL T )5 SRtk %4k .
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2 000 bp—e-

500 bp—e= ~— 480 bp

B 1 mFPEFESREHEXESERE (VpPR10)
HYREH g
M. Marker; 1. JJoki pGEM-T-VpPR10 ) BamH I . Sal I X(/i17];
2. FHMFIEE AR pWR-II-VpPR10 ff) BamH I . Sal I X))
Fig. 1 Construction of plant expression vector of VpPR10 gene
from diseases-resistant Chinese wild Vitis pseudoreticulata
M. Marker; 1. Recombinant plasmid pGEM-T-VpPR10 digested with
BamH | and Sal I ; 2. Plant expression vector pWR-II-VpPR10
digested with BamH [ and Sal I .

BamHI Sall

VpPRI10 NOST

ED35S

2 000 bp—=-

500 bp—= 480 bp

2 HEMREHE pWR-11-VpPR10 3L IRTE

FAFHE EHALO05 i PCR ¥

M. DL2000 marker; 1. &4 H iR BUIHUE RAT #
EHA105 JTHi (¥ PCR =4

Fig. 2 PCR identification of Agrobacterium tumefaciens strain
EHA105 harboring plant expression vector pWR- 11 -VpPR10
M. DL2000 DNA marker; 1. PCR product of Agrobacterium
tumefaciens strain EHA 105 harboring target plasmid.

LB

358 HPTI CaMV3'UTR

B 3 EERK pWR-11-VpPRI0 Ktz
Fig. 3 Construction of recombinant plasmid pWR-11-VpPR10

2.2 ERREFREA B 3L R

T L TR AL 29 PRI 1 R AN PR 22 AN TR R FE 1 B0 e AN TR R IRD - AR JS7E 757100 pmol - L AS

(bt FILRIRA8 WG, FRIEATIEPERE IR

F 1 EBRREMREE EMNGLURSEHFEEREFHRM

Table 1 Effects of Bacterial concentration and infection time on adventitious bud regeneration from

leaf explants of Pyrus bretschneideri Rehd. ‘Dangshan Suli’

N . [
iﬁiﬁ f/OD()OO ﬁéiﬁin ilfiﬁif explants Lﬁutlf: iﬁfﬁeneraﬁon explants iﬁiﬁj?fe/:/:—
concentration time EH HHEI EHI Ey=-1| Ey=RII G311 tion frequency
Repeat [ Repeatll  Repeat III Repeat [ Repeat [ Repeat II1

0.3 3 121 124 119 4 5 4 3.57+0.6 eE
0.3 5 122 120 126 7 8 13 7.61+£2.6dD
0.3 7 118 116 122 13 13 15 11.52+£0.6 cC
0.5 3 123 125 126 16 19 21 14.97 £ 1.5b BC
0.5 5 128 124 120 23 25 23 19.09 £0.8 aA
0.5 7 119 123 124 18 21 18 15.57+ 1.0 bAB
0.7 3 122 123 118 14 16 15 12.40 £0.7 ¢cBC
0.7 5 120 124 123 9 10 12 845+12dD
0.7 7 121 124 126 5 6 6 458+ 0.5¢E

T NSFREBEARE (P<0.05), KETPREAREZEART (P<0.01). T,
Note: Data with small letters (P <0.05) and data with capital letters (P <0.01) . The same below.
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gE B (R 1) RMH: 24 ODgoo = 0.5, (ZYLHFE]4 5 min I, FHAESRIAR] 19.09%, J7 250011
25 BRWILE 0.05 KT iz g & 5 H e P4 &AM R ER B E, G0 T 105 EL 5 4 F
AMEAR AL

2.3 HIEFRETEIEELBIENE

% R I TR) (R AL S AR K, JLREFRI Ak 5, M R AT B AE K B AN 2 v SEFF AR
&R s FRm A K, MR AR A B ) AR Kl B, oAl 2R AR TR I AR K N T s AN 2 2E A
Ty LI R AL B A4 7 AMREAR T ODgoo = 0.5 HIAFT R 5 min, ARJGZEFIN 100 pmol - L AS 8555
e PR, g5 (R 2) KW, JLREFE 48 h W ASRK E: 72h LU, HFREARA K%,
Cef fRAMEFNHEIARANT 3 LA K, 21 S EGMEARZETHLIET: SLR5% 96 h N ARSI KA 5.99%.
WA T L R ZL I Fr Bt AR A A0 i, JEREFRI R L 48 h Ky 'HL o

% 2 ERNENGLRRNEEE RESOPM

Table 2  Effects of co-cultivation time on adventitious bud regeneration from leaf explants of Pyrus bretschneideri Rehd. ‘Dangshan Suli’

SIS FHEAME R E

N N I TR %
SR H)/h Number of explants Number of regeneration explants T L% .
Co-cultivation time Average regeneration

o-cu Gig=a| F5 1 EHII fy=| F5 1 EHII frequency
Repeat [ Repeat [ Repeat [1I Repeat [ Repeat [ Repeat 11
24 122 124 121 15 13 16 11.99+ 1.2 bB
48 128 124 120 23 25 23 19.09 £ 0.8 aA
72 119 124 120 10 12 16 10.47 £ 2.4 bB
96 123 124 120 7 9 6 599+ 1.4cC

24 ZEETEE (AS) EE{LAIENE
iz (LR AL B ARy M AR H] ODgoo= 0.5 MIARAF RIS 5 min, L3557 48 h TR IR . W
KR (3R 3) UL FRIE PR IR IR B AS I, HLF A i A B b 25 s 12 AS
WSE S 100 pmol - LI, FAMRE R . I, AWFSUE i LR AL B Ak R P i AS
WS N 100 pmol - L,
® 3 ZEBTEWRENT LR B BEREFOHN

Table 3 Effects of AS concentration on adventitious bud regeneration fromleaf explants of Pyrus bretschneideri Rehd. ‘Dangshan Suli’

MM PEAESMHARSL S
LT AR Number of explants Number of regeneration explants TYGFERR%

(pmol - L™ Average regeneration
AS concentration EHI BEI AN B EEI ELI frequency

Repeat [ Repeat Il Repeat 111 Repeat | Repeat Il Repeat 111
0 120 124 126 7 8 10 6.76 £ 1.2 cC

50 118 122 121 14 17 10 11.36 2.7 bB
100 128 124 120 23 25 23 19.09+ 0.8 aA
200 126 128 120 18 17 15 13.37+ 0.8 bB

2.5 HUEEMRRY S T2

TEATRIG A B AL A S AT T, FPRAF T AR 372 ANy L RAL I i Fr S AR AT 34k
1FEIT 71 AR FVIP IR R AP R R, T PCR Al DA H IR
(VPPR10D BRI A B IR, ARFACREARAE A B . 453 (18 4) BIR 4 Bst L Akl
PRRAT 55 B AT R 1Y) 480 bp ZcAs (W H B4y, AR REAURIRR WA 53874, X915 1 B
VPPR10 it PR T4 ATz Ll R AL 1 KL DR 20 1Y
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M 1 2 3 4 5 )

2000 bp —=

500 bp —== ~— 480 bp

4 B ERREEEEENRR PCR A
M. DNA marker (DL2000); 1. BITEX M 2. REALKIE: 3 ~6. RIAHIEBEKR.
Fig. 4 PCR analysis of transformed ‘Dangshan Suli’ with VpPR10 gene from disease-resistant Chinese wild Vitis pseudoreticulata
M. DL2000 DNA marker; 1.Plasmid; 2. Non-transformed plant; 3 - 6. Four different transformed line.

X PCR A I BH P 1) &% 5L A bk &R dE AT 1 2 3 4 5
Southern 225873 # (Kl 5) WoR, 4 MERAR 2.1 —
HIAMERAE S, M BOR/ME 23.1 kb Al w *&
9.4 kb Z[a], TARFALKARNIE A HAME T . 94 kb—=
AL S5 F AN VPPRLO 3 LUt 13 51 T
PAWLRAL G IE R AL, BAEEEAL T 1.08%. :;;:

PUPEAEFEIY) RT-PCR 73445 SR ILIE 6, M 4
PRI SE DA RR ) RNA R4 i cDNA

AL 480 bp ZeATHY H AT 1M A A 5 L EREUIEMEEE EEMARAY Southern 2SS R

MRBAT G AR K 9517, AN VpPR10 1 R 2. FEALRIRB.
%E%%*ﬁﬁgaP;}%T%i, 1&~i[§l‘]u}; Fig.5 Southern blotting analysis of the transgenic
W1 T H IR D24 430 T W RAL 2 (R 41 ‘Dangshan Sull” plant

1. Non-transformed plant; 2. Transformed line.

i

2 000 bp—=
500 bp —=

—=— 480 bp

E 6 BLERRIAEIEEEELRE RT-PCR &

4, 6, 8, 10. RINKFRMEXE; 5, 7, 9, 11 ANFHEEDNKR,
Fig. 6 RT-PCR analysis of the transgenic ‘Dangshan Suli’ plant
M. DNA marker (DL2000); 1. Positive control; 2. Non-transformed plant; 3. H,O control;
4, 6, 8, 10.Non-M-MLV control; 5, 7, 9, 11. Different transformed lines.

26 REEMNERSHHK

PR AL AL LA 1 (B 7, a, b) fEAERR R Lt 4 ~5 v iE AR (B 7, o, ¥
WKL 2 ~3 em i, @M EELRZE IS (F7, d.
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7 BLRREEEEREENERNBEH
a. FHEFAAZE; b, RANEIRAE S, o BRI E AR d FREEREE K.
Fig. 7 Rooting and transplanting of the transgenic ‘Dangshan Suli’ plant

a. Transgenic shoot cluster; b. Single transgenic shoot; c. Rooting of adventitious bud; d. Transplanting of transgenic plants.

3 e

SEMIAZ | LR AL AL B Ah 1) TR 38 T A TR IE (ODgop 1H) 12 Y AL BEFNSL RS IR 8] L J 55 7%
Forh ASWREE . BRVBIREE . AR LI X AN BRI 3 B — e A DG o BRVROR BB 7, AR ) TR
RFFBRANTFR IR0 R 2 o AWEIUE BRI E ODgoo 4 0.5, G IS BRR 1E AL T- % 4 A=
Ko ], AAFRTE MRS (B30 55, 2008). RATHE M . T-DNA IR LAEG e LR IR0
Wiser GHFH0 55, 20060 , FLdEFRm A A, AMESERIANGE 58 AT (e S R L a5
FRAG, R K, RATHE A K FIER, AT B AME AL I 2% 25 B 1L BE

ILREFREE PN —EWRER AS BEM IR St AL H A% (Men etal., 2003) o AS &Rk
), Stachel 55 (1985) LRI AS JE vir KARMTEFH, & nl KA B A Ti Jiki DNA |
() Vir XL TR A 0 IE, IEIEAR AT T-DNA )15 E40 AR, I m AL AL e .

P FRAH DG B S R W08 SR R AR G I 5 P AR R R =), S SR B Y. .- Schaffrath
2 (20000 FIHKRER—A PR EEAIER (Rirlb), HAKHRRIR UK KRS SR, 4 SR I Ak
R — @ PR E. R A4 8745 (Vitis pseudoreticulata W.T.Wang) kKR (113-35-1)
X PP EC B T AT S DU, AWFIU R UK BT AR A A F1nT-35-1 L e B R A DG HE (1 35K (VpPR10)
MBI RIS AR, IR AT S A0 IR R T L ek, JRRM T &0 1
T IUIE 52 ()G SE DR AR o 4 LU IR A 20 3 DRI AR 1) FE 1) 2R ) 2 RO v 6 e IR AE AT
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