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5L 752 BF 4 AR Mk ZE psoRPM1 EEMREHKIE A
R&E ¢k
& F, K M, K %, BT, & B, HEE

(AR K22 e 2 5 AR AR =B, dbai 100193)

B E: AHsEEAEMESEZE (Prunus sogdiana) $TRG 7 HR 45 2k Hu s bk b 23 B v BE A 21— AN RE R N 1 7
HRG5 2 HAZ LB HE ] psoRPML, I HIARKT A3 5 2ok e S NI E A, IR HBUMEREAT T %0E . 45
REIR, WHP pCAMBAI1305.1 FRIEHAKAE DK psoRPML JE D8 3 N\ i B 8 R AR 2 W38 1, JF
RAFT O MREGIEIR Bk o G B AR EAT BibE % e, 45 R R N psoRPML JE A J5 (A 5 ‘W38 X
7 R 45 2 ER P ph e S RO AR S R BE BT . X 45 IR psoRPML JE R AT B A& — AN B 1K 5 B 45
SRV EPRINE 975

KEEIR: IR AR R4S L psoRPML L[ HEIEIA

hESES: S6623 XEIRRRE: A XEHS: 0513-353X (2013) 12-2497-08

psoRPM1 Gene from Prunus sogdiana Indicated Resistance to Root-knot
Nematode in Tobacco

LI Fang, ZHU Xiang, QIAO Feng, CHEN Xue-feng, LI Hu, and HU Jian—fang*
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract: The root-knot nematode, especially Meloidogyne incongnita is one of the most harmful
pests could induce many crop diseases. Xinjiang wild cherry plum (Prunus sogdiana) is a kind of wild and
endemic specie in China with significant resistant effect against M. incognita. Here we isolated a gene
from Xinjiang wild cherry plum, which named psoRPM1, having responses to the infection of M.
incognitain the resistant plant. Using Agrobacterium-mediated transgenic technology, psoRPM1 gene was
introduced into tobacco varieties ‘W38’ , which is highly susceptible to M. incognita. Then the transgenic
tobaccos and plants of control group were inoculated with M. incognita. After growing for 60 d, the
psoRPM1-W38 showed varying degrees of resistance to M. incognita, even some of the plants nearly had
no root-knots. Comparing to the tobaccos of the control group, it is suggested that psoRPM1 gene is
capable of helping the tobacco ‘W38’ set up resistance mechanism against the infection of M. incognita
and finally predict the psoRPM1 is a new root-knot nematode resistance gene candidate.
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70T [E SR A A 1 A 4 AR A4, Bl 7452k 0t (Meloidogyne incognita). b7
MREELE B (M. hapla). JUEERR 452k de (M. javanica) FIfEZEMR4EZkde (M. arenaria), X L7
MR 2 2k s T N T . R AT BV IR AR AE D S o — b s b e A R R R

1998 “FERHIF N 53 1 1K b B H 2 0 AT PR 45 4 LS TR Mi-1, a6 DR by iR 2 e sl JTOHEAR 45 48
QORI ERR 45 2 S PitE (Milligan etal., 1998). Bifi 5 /53L& AR AVED R BILRH v b HH 1 LA BT
Pre MO o IX e HAG G TSR AR # S — AR, Hoh U A Mi-1 R R gk
WAHREAT T T Z B R AC A o H BTEARARE Y h 4631 1 Hidk 1Bk Ma (Claverie et al., 2011),
R0 T ) Dh e A E FIBIL RS AT £ T2k — 2B 0F 9T

FromEr APk (Prunus sogdiana) & EE ST EF AR SR BE R, HAARKEEE. ST, dt
FE. PUHAERF S (Esmenjaud et al., 1996; BHE &5, 2008, I ik xof 7 it B A ARk 2 e b pig U7 HL 45
e, OB T O R R A G R A RGP IR Rk, R R R R U R bk,
ERNPUR LR psoRPML, 1%k PR e mi W AR 45 4 Huf e m HR s (H 580 48, 20100; Jfad
RACE (rapid-amplification of cDNA ends) 5% T psoRPM1 K 4K, HJFH5HkHum LR RPML
[FYEYE RIS 98%, 5 Mi-1 SFhugk AL RAH R 4R J& T- NBS-LRR 28; &R RS54 5 e putEphpL
pSORPM1 ik i b & W iy, /B M BHE B M J5 A & — BARMC (Li et al., 2011). @F—PH5
RIN, AERR GBI AR 25 (AL A AR KR BN (XI55 45, 2013), Ff . psoRPM1 &[] 3= FEE i 8
IR e g 2 R AL A ik FE e A Tl L (Lietal., 2011), {HX%F psoRPML (it 3 fig Fiff:
FAPLHIFEAE 2

AWFFCH DU A B W38 1 i 3L A k), #% pCAMBIA1305.1 ik 344, 4 psoRPM1
FERIZ AR AT TR T ANRRR, BIF 903 5 DR SR o0 S i R AR EAT PUIE 558, WIRABIEST psoRPM1 JE [l
DIREFIPUAR 25 2 He o)1 HLHIE Ak His

QY i SRS DARF

1.1 #EYR

TR AR PR RR AT T 2010 AFEHC A B AR MY K 2% b R s %o R R 4 S s R T AR
AH & (Nicotianna tabacum L. ‘W387) A [E AR K22 A 24 5 AW HR = B dedft; Hrmd iR 42k
HUH S Rl ‘K3267 f P BRI RRHE BRI R T A . (R R A5 2k L (M. incognita) HiH
B MY R 27 R 27 5 AR R R 2 B SO S 3 32 i, pCAMBIA 13051 #fA thop EAR N R R 2 5
AR 2t 2 RSB S0 = Al

1.2 psoRPM1 E R FRIEFIKHIHIE

FIF CTAB 2 NPT RS /7 M 45 26 OB A= AR 2= B0 R (1 IR TP AR U, RNA, 4 M-MLV R S AE
PCR Bitl, ZM Li% (2011) ¥t 5143 8 psoRPM1 L[ CDS 42K, & MHItEAvIEE (£ D
KAt TA w2 T-simple JFURL, JF& KA B DHSo &7 3 5 S UsTR & H o BRI
P UIBGEAN T4 344205 h TaKaRa 2 7§24,

F Spe 1 A1 BStE 11 PR 14 P 170 23 591 b BE-5 psoRPM1 JE[A] /) T-simple JFi ki Al pCAMBIA 1305.1,
B psoRPML i BERITI T pCAMBIA1305. 1 it T4 JEFE AR, # L pCAMBIA1305.1-
pSORPM1 ik #f4 .
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13 HUERTERZSMEE

VRN AL RAT B EHA105 HAR RS2 8418 B 1 ug 24 pCAMBA1305.1-psoRPM1 K IA#
RIS S, K% 30 min, B TWEAH 1 min, 37 “C/K¥ 5 min J54K¥% 2 min, A YEB ¥
RERFERE (TEPUEZ) 700 pL, ZWRb. Kigd. HEUHMECRE . IR EFE, B ODgy ik 0.4 ~ 0.6
BT 4 Chtfres .

14 RTFFNSHEEREGEL
R BE R TS 8L 34l (E ) 28, 20090 BRI I B AR RIS W38 )
J% 1 em® ZE 47 /N B, JRBICPIE TS IR E (MS +2mg - L7 6-BA+0.5mg- L' IAA) |1, F
(24+2) °C, Sl 18001x, 16 h /8 h IE 4 FH55% 48 h, RIS OD fH4 0.6 ~ 0.8 I 7
PSORPM1 & K] (#) A& AT T2 TR H 218 SE AR 4L 1 ~ 2 min, FHUEARWL T2 AT, TRV 0] $es 77
h, FESEIE AR N ARSI IR 48 ho K SRS TR IR AU O e NIRRT JR A (MS + 2 mg - L' 6-BA+
0.5mg- L' IAA+400mg - L' Cb) . M F K @UiALUsE Tk Rk (MS+2mg - L
6-BA+05mg- L' TAA+1000mg-L"' Cb+02mg & B) T, &84k 5 cm 14
MANAERR IR (MS+0.5mg - L TAA+400mg - L' Cb) 7. KAk 10 ~ 15 cm = I8 35 57580,
Bt

15 PHMHEREMEER PCREE

FUJT) PCR ISR AR B T BE PRI R SRA3H0RE RS (LR, 1) CTAB B4
J¥ DNA J RNA, #it psoRPM1 [ CDS X4 K314 (% 1) MATHu %k«

&1 psoRPM1 EE CDS X #3514 REYML S5
Table 1 Prime sequences used for PCR and restriction enzyme digestion in psoRPM1 CDS

. IR K EE/C
8145 5147731 sk s
Names of primers Sequences (5'-3") Applications e

temperature

psoRPMI-F ATGGACTCAGCTCCAACAGCTCTCT "84 psoRPML JE[H CDS [X 4 50
psoRPMI-R TCATGTGGGTGAACTATGATGAGCT Amplification full length of CDS of psoRPM1
4K Spe I -F GGACTAGTCCATGGACTCAGCTCCAAC T XU R0 M A 25 3 B A 53
Full length Spe T -F Double digestion and link to the plant

4K BStEII-R GGGTCACCTCATGTGGGTGAACTATGAT expression vector
Full length BStE Il -R
Ee NRIZONREDIAL AT

Note: Underlined sequences are restriction sites.

16 HERREZRMETRGZBFHRETMN

FIFH 8 SRS R L JE 2L (Lambert etal.,, 1992): #4200 4% - mL™ (R /7 AR 454k 1t — 9%
4 BRI IRCR AT FLIEE A R A6 2 CE A% 20 em 7 10 cm) 0 AR0H SRS 38 3%, 46 20000F 10 mL;
XA 10 mL Z8187K . BeMa IEH S, T 60 d Jo M EARAR SRR 45 & B IR Ol

RGN 5 e 0 G, AR ITAHN 05 1 900 1% ~ 5%: 2 i 6% ~25%; 3 Bk
26% ~ 50%; 4 M 51% ~75%; 5 9k T5%LL Lo WitEFRE =X S x B RmMEY (s
WROE < A EARED x 1000 FUEEVEOFRAE: BifETREL =0 e iAl (D, 0< WifthiEH <15
mbia At (HRD, 15 < FtEHRE0 <30 AhHimflh (MR), 30 < WifhiEE <50 AHitkafh (RO,
50 < WfHFREL < 80 MMM AT (S), JWTEHREL > 80 hmE Al (HS) (#hAIJF 4, 2006).
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A\
B

2 HiIR 5

21 HEFRBERIKE

VA5 7 B R B A AR 4= psoRPML JE R IR FFBRIR B 5 11 W3R ML Jy B T Tl g Sk v 1 28
B TR IR 48 h i, e N BE SR IR OGRS P TESR, 1 RS T W Ry A
M, 3 G amAL RS (B 1, @), SERRE & T3 6 W18 3 I B IR B rh AT Bk i
M, PHYERIRRRSEAE KM BB PEA AR R REAEK (B 1, b FE@GdlgUML I ZE 5 om 2o 47wk
HECFBNERE RIS (H1, oo BHEHRKE10~15emm (K 1, & FREILEE R R0, #
NEFEL (A Bt =1:2) b aERsEhEK.

PRI FERI B Fr ¥ DNA, R psoRPML 4 57 51 1iE4T PCR %7€, 4R IoR, ks 2
9 PR FHVE LD RE (18] 2D,

22 HERMEXNEARGLAREMNEE

W 3 P, RIS AR, B W38T RIMARMSARES IS, HR# R A, AR
Hoied (K3, AD: ¥ pCAMBA1305. 1 A8 B A IR HRAR 5 BF AR RURTIRAR A IR DL (I 3, BD:
O BRIEIE DN e FMG R M o th— 52 258, 1 SRR A IR, (L M RIHGR A TR
25, L5 B AR RO ORI 2 B AT B AR S BORE 2 > (B3, CDs 2 S RIRRIARR 853 W 4 L
ARV BRI R AL, RGP B T8, IR T 1 bk (B3, C2): 351
PRI B bt E 3R R D0 5 2 SRR, (BARGRAE AN 2 S RRIL BE, M0 HR A A B A
OIS 2 SRR (I3, C3): 4 AR R I AR AR R AF, AR, ARATHUR DR
SitBUh (K3, C4d: 5 SHIERA 6 SHIMTGIE MY B AE AR DL SR A R OLAS 50 AL, Hb 13
WA RAE, IRRKIE, JLPBAARE N (B3, €5 Cod, RILHX LRI Pk 7 54
PRAT 9 SRR 2 SRR IRV, A AHRES M HRGR 5 R AR A (M HGR BRI A ], HARSE (1)
JEARKHRFLIR (3, CT. C9)s 8 FHIMA ARG MR W D> TSI R, AR
ARLIR,  HEATIE AR R IIE (B3, C8)o X
TR EHURG U R B TK3267 1M
H ERAEACIE S, MR LR AR B, R T ®2 RERMENRARSRLALECER

Table 2 Identification of tobacco transformed

%kﬁ’ HE*E%B%?&%*E%E‘J%% ( 3, resistant to M. incognita
D). — —
W2 ST, (60 RPN, 150 T st e
RA0h 2 B, 2 GURARIN0 | B, 3 R — o A
W 5 b4 JURFIOA | bR TS SR E(CKD 2 s X
KRB LR OB TR W3S' MR . :
Y1k 5 o 5 5 1
AR RO S BT RO S . ;
PG 48.9, HUBHUMEE O bRME 30 < Wi s ’
fRE < 50 Ry Pulk SRR AW, N psoRPM1 \C’Vl§8 22 2

e DR 0k R 5 MR 4 2 U BT ph v PR S A
TSR .
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b — c

1 RAEHLHEEN A BERBEEES GOBRMERE 0mg LD
av oy d: ZER 3. 4 F010 FRFEE R, be AEFER REE P IER A RIBHIERRE D) FITEIEA KRB PERAR (A
Fig. 1 The leaf regeneration of tobacco after transformation via Agrobacterium tumefaciens
and culture in vitro under selecting pressure of 10 mg - L™ hygromycin

a, candd: Transgenic tobaccoin 3, 4, 10 weeks; b: Transgenic tobacco with hygromycin resistant (right) and untransgenic tobacco (left) .

M 1 2

¥
4
wh
(=)
-
o

9 CK* CK- WT

- 2754 bp

B2 #FEEFEENPCRERE
M: 5000 bp DNA marker; 1~9: FRPIAEMR: CK': HUMEEFAMEBA 0 E0 I CK: B8 fon i, WT: BFAER W38 %,
Fig. 2 PCR identification of transformed tobacco
M: 5000 bp DNA marker; 1-9: Transgenic tobaccos with psoRPM1; CK': Resistant Xinjiang wild cherry plum;
CK': Transgenic tobaccos with empty plasmid; WT: W38 wild type.
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B3 #HEREEMRELARERN
A: BFERMHEE ‘W38’ B: HEAHMAMHIL, Cl~C9: # psoRPMI JEFIMHEL, D: Hulkihfl ‘K3267.
Fig. 3 Result of the nematode resistance in transgenic W38

A: W38 wild type; B: Transgenic tobaccos with empty plasmid;
C1 - C9: Transgenic tobaccos with psORPM1;

D: Root-knot nematode resistant tobacco ‘K326° .
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TEREDI P T TR T 3 AN brgk b e, v ooy w8 ol sk e R PRI B IE SR 1 T S
(7 NEER, AL Hs1P™! (Caietal,, 1997), Mi (Milliganetal., 1998; Vosetal., 1998), HeroA
(Ernst et al., 2002; Sobczak et al., 2005), Gpa2 (van der Vossen et al., 2001), Grol-4 (Paal et al.,
2004), Rhgl (Hauge et al., 2001), Rhg4 (Lightfoot & Meksem, 2001) LA} Ma (Claverie et al.,
2004) FER. fEiX 7 APk IR, A MiEERT OAFE i e BELS 2D F Ma BEE CAPE Bk
SPEAFED U2 ), AR AR WL B P & i e 4 A s . BEEBHICIRERN, KA
FHIX L6451 2 i DRIE AR (RIS ol P AT 2 5 DR B P PR 2 A B S, 17 S PR 4 1) P e R DR AT I 25 H
PUEAME DL Bt Mi-1 B PR AE e N MU B T i JF AR B AR 45 246 i HidE (Williamson &
Kumar, 2006); Tl Mi-1 FERH NG, BARRILH X i ditk, (AEIAME Mi-1 EERE &
FROREER DU it (Goggin et al., 2006). ¥ Hero A LR (PrB BB ) HRE )5
IR N A A JE L A HTE (Sobezak et al., 2005). X L4517 35 AN [RI R4 6T A0 7 L A
[RZRIFEAA A

posRPM1 JE K J& TRIPPrim SE R (R JEDD F%E 1) NBS-LRR ZKHTi 2K (Lietal., 2011),
ERR AL R L Mi-1 2512 UEEAR L. NBS-LRR 200 3 R G i 1) 2 13 4 K358 00 48 -S5 A o ik
FEA G, HATE s Ak e AT FE R A e N AR AR I A 5 RO AL K/ - (Belkhadir et al.,
2004; Jones & Dangl, 2006). S¢FiHEA)#552 M T S DRL0A 23T 6T 1 A HEAE T8 A5 5 IR A &
G155 S B A YR (Eitas & Dangl, 2010). {EAIRK T, posRPMI ik PR A\ & )
SRAPIEI0) B 7 R4 2 AU B S B el v BB AR B T R U, (R AR PR IR R, X AT R
B NFE TR BN G ORI B e NI DRI OB R 5 P () 2 I PRI O o[]S 3K — S R o 2 7 - 41 i
I (Lietal,, 2011, HEMZIEFIIEERT e SHURME SR FEA G, FEARRER R 56 2P0 M1E .
X} posRPML J RIFEHU 73 F- WLl o () BARAE R IE TRt — D e ds , H AR SL 5 % E AR gk 71X 7 1
RN FT o
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