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MP 1 TM47 TM49 Tm-2? MP
T™MS3 F. Lanfermeijer Tm-2° 49-
LB AlG TGA KB 27-1  47-23-12 TMV ToMV-0 ToMV-2
ToMV-2a SR1
P358 Nl P35S MP N MP 253-29.9 4
1 pTM253  T-DNA Tm-2 up
Fig.1 Gene position in T-DNA of binary vector pTM253 T2’ ™V ToMV
TMV ~ ToMV
1.2 PCR Tm-2°
PCR 2 1
PrRuG531-532 F 5'-ACACGCTTGTCTACTCCAAA-
3 R 5'-GCGTTGTCAA CATAAGATCG-3'  PrRuG529-530 F ! ™MV ToMV
S/ TTCAAGAACTATGAGGGTCAA-Y R 5'-TCTTAAGATTGAAT Table 1  Resistance to TMV and ToMV in distinct genotype tobacco plants
CCTGTTGC-3' PrRuG039-040 F 5'-CTCCATCGTTCACACT Flanis Genetype  TMV-0 ToMV-0 ToMV-2  ToMV-2a
CGTTACT-3' R 5'-CTGTCAAAGTCTGAGAAACTTC-3' SR1 --/=- 5 5 5
1.3 49-27-1 Tm-2%/Tm-2* R R S
4 Tobamovirus 4 47-23-12 Tm2?/Tm2*> R R S
! 253-29-9 MP/MP S S S
Nicotiana gluinosa 1 R Resistance S Susceptible.
3 4 Wageningen  the
Netherlands TMV-UI TMV-0 2.2 Tm? ToMV-MP
ToMV-GdK ToMV-0  ToMV-GeRo ToMV-2
ToMV-GM65 ToMV-2a ToMV ~ TMV
GenBank 3.5 Tm-2° ToMV-MP Tm-2°
1.4 o MP
T2’ MP Tm-2° ’
MP MP
MS + 100mg/L. PCD
DNA DNA PCD
PCR 2
1.5
28°C TM47 TM49  TM53  OD MPp
1.0~1.5 MMAi Tm-2°
MMAi 24h 10pL/L
345 Tm-2° ToMV-MP
3
MMAi MS +1.92¢/L 2- N- 3 49-27-
MES  + 10pL 200mmol AS pH=5.6 1 47-23-12 253-29-9 90%
49-27-1 47-23-12 253-29-9
2 15.87% 25.37%
2.1 Tm2> MP
5.0% MP Tm-2°
Tm-2’ MP
PCR PCR
Tm-2° 49-27-1 47-23-12 Tm-2°  MP
253-29-9 F1 3:1 Tm-2"  MP 2
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2 ToMV-MP  Tm-2?

Table 2 Crossing tests for ToMV-MP and Tm-2? transgenic tobacco Gabriel Rolfe © “ - Receptor-
Types Germinated Cen;:trilstlon PCR Test Ligand "
seeds/Tested seeds 1% Tm* MP+ Avr Ligand R
49-27-1 61/66 92.43 58 - Receptor Avr
47-23-12 101/116 87.06 96 - R
253-29-9 87/92 94.56 - 82 .
Tobamovirus
49-27-1 x 253-29-9 10/63 15.87 3 3
347-23-12 x 253-29-9 17/67 25.37 3 5 4 B ¢ 3
ToMV-2a ToMV-0 ToMV-2
2
2.3 Tm2 mp 242 248 ToMV-2a
R E
Tm-2° mP ToMV-0 ToMV-2 S
K
MP  Tm-2? Tm-2° ToMV-2a
Hypersensitive Response HR Tobamovirus
Tin-2°
Tm-2° MP
10pL/L Weber °
910 3 5
T™49  TM53 TM47  TMS53 4 "
Domain B
205  RLAKF RT —--- KSSK RGPKNNNNLG KGRSGGRPKP KRFDEVEEEF 2350
T™M49 TMm47 205 RLAKF RT - KSSK RGPKNNNNLG KGRSGGRPKP KJFDEVEKEF 250
. 205 RLAKF RT ------ KSSK RGPKNNNNLG KGRSGGRPKP K@FDEVE@EF 250
TM53 MMAi 205 RLAKF RSRTGKKSDV RKGKI SSSDR SAPNKNYRNV KDFGGHSHKK 250
Domain C
2 Tim-2? 251  DNLIEDEAET SVADSDSY....268...... ToMV-2a Isolate Llla
m- 251  DNLIEDEAET SVADSDSY.. 268 ToMV-2a Isolate LIT
MP « " 251  DNLIEDEAET SVADSDSY...268.... ToMV-0  P03584
251  NNLIDDDSET TVAESDSF...268..... ToMV-)  P03582
3 Tobamovirus 4 B C

Fig.3  Amino acids alignments for MP Domain B and C of Tobamovirus
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N
Nicotiana glutinosa L
> 28C
! ToMV
Tm-2°
PCD
7
2 MP Tin-
Fig.2 Test result of 5 days after agro-infiltration >
A TM49 B TM49+TM53 C TM53 D MMAi a TM47
. PCD MP Tm-
b TM47+TM53 ¢ TM53 d MMAi.
2? HR
3 SAR
Tm-2° TMV ToMV-0  ToMV-2 3 Tim-22 ToMV-
ToMV-2a MP N
Tm-2? ToMV ROS
7 Tm-2° HR *® PR 1a ’ Tm-2°
Tm-2° To

MV-MP ) N
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Tomato R-protein Tm-2° gene interacting with ToMV movement protein
triggered programmed cell death in tobacco transformants

JIANG Guo-yong' > YANG Ren-cui' "
' Fujian Agricultural and Forestry University — Fuzhou 350002  China
% Laiyang Agricultural College Laiyang 265200  China

Abstract Tomato Tm-2° and ToMV MP gene are a pair of R-Avr mediated response genes. Tm-2° and MP gene
expressed in tobacco transformants with single-copy integration respectively. Tm-2" transformants displayed virus-resistant
specificity as the reaction of original 7Tn-2° tomato species in virus-inoculation test. The results of agro-infiltration
experiment and transformant-crossing test between Tm-2° plants and MP plants indicated that 1 . Tm-2" and ToMV-
MP maintained’ Gene for Gene” characters in transgenic tobacco 2 . The interaction between Tm-2" and MP of
ToMV could induce the programmed cell death in the host tobacco by exo-ethylene stimulation. This result will be useful
in furthering understanding of molecular mechanism of Tm-2* interaction with ToMV-MP.

Key words Tomato mosaic virus ToMV ~ Movement protein Tm-2° transgenic tobacco
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