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Characterizing the JOINTLESS/MACROCALYX /SLMBP21 Multi-gene

Overexpression Transgenic Plant of Tomato

Liu Danmei, Zhang Yanjie, Pei Yanxi*
(School of Life Sciences, Shanxi University, Taiyuan 030006, China)

Abstract Abscission is a ubiquitous and dynamic process during the life cycle of a plant, and it is also a
critical agricultural trait. Abscission zone (AZ) is the place for abscission, and AZ formation is an important part
for the study of abscission. Plant MADS-box proteins are a kind of crucial transcription factors involved in various
developmental and physiological processes. Previously, it was reported that the development of the flower (fruit)
AZ of tomato was controlled by JOINTLESS(J), MACROCYLYX(MC) and SLMBP21, three MADS-box proteins
which could also interact with each other. However, whether the J-MC-SLMBP21 protein complex is enough to
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induce the formation of AZ is still under investigation. Here, we successfully got the J/MC/SLMBP21 multigene

overexpression plant (3GOX) through using a multigene assembly and transformation vector system. And through

phenotype analysis, we found that the fruit peduncle and pedicel of the transgenic plant were all converted into AZ-

like structures, indicating that the J-MC-SLMBP21 protein complex was able to induce the formation of AZ in the

peduncle and pedicel. But the result also hinted the existence of other factors functioning in the same level with J,

MC and SLMBP21 in these two tissues. Moreover, the expression level detection of the downstream genes demon-
strated that LeWUS, Bl, GDSL and HMG1 might be involved in the formation of AZ cells. Our study provided the

clues and made a foundation for further study of the molecular mechanisms under AZ development.
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Table 1 Primer sequences used for construction and detection
CILZE S ST H)(5'—3) &
Primer name Sequence (5'—3") Application
NPT II-NOS-F GCT GAG CTC TCT GAT CAT GAG CGG AGA AT pYLTAC380N construction
NPT II-NOS-R GCT GAG CTC AGG CCC GAT CTA GTA ACA TAG A
NPT II-ORF-F ATG ATT GAA CAA GAT GGA TTG C Detection of the NPT II gene
NPT II-ORF-R TCA GAA GAA CTC GTC AAG AAG
MC-PB I 121-F CAG GGA TCC ATG GGA AGA GGA AAA GTT MC-pB I 121 construction and the
MC-PB I 121-R GCG GAG CTC TCA TAG ATG TTT ATT CAT G detection of MC gene
J-PBT1121-F CAG GGA TCC ATG GCT AGA GAAAAAATT J-pB 1 121 construction and the detection
J-PBT121-R CGG GAG CTC TCA GCC TGA GTA AGG TAG of J gene
attB1-M9 GGG GAC AAG TTT GTA CAA AAA AGC AGG CTG CAT GGG SLMBP21-pGWBI11 and the detection of
AAG AGG AAG AGT AGAAC SLMBP21 gene
attB2-M9 GGG GAC CAC TTT GTA CAA GAA AGC TGG GTC GAG CAT
CCA CCC TGG AAT AA
35S-F-H GTA AAG CTT AGA TTA GCC TTT TCA ATT SLMBP21-pYL322-d1 construction
NOS-R-E GTA GAA TTC CGA TCT AGT AAC ATA GAT
35S-F-E GTA GAA TTC AGA TTA GCC TTT TCA ATT J-pYL322-d1 and MC-pYL322-d2
NOS-R-H GTA AAG CTT CGA TCT AGT AAC ATA GAT construction
GDSL-F AAC CTT TAT GGT ATG GGA GC Expression level analysis by RT-PCR and
GDSL-R GAA GAC GAC AAG TTT GAG GC Real-time PCR
BL-F GGT AAT TGG ATT GCA CTT CCT CA
BL-R TGC GCC GCT ATA ATT GAC C
EREB-F GGT TCA ACA GCA CGC ACT A
EREB-R CCT TTC TTC TCC ATC TCC C
GOB-F AAC AAATGT GAA CCT TGG GAA C
GOB-R CGA TCA CGT AGA CTG AAG AAATAC C
HMG]I-F TTG ATG CTT CCG ATG CTC
HMGI-R TTC TCA CGC CAC CTT GAT AG
ATTRX2-F ACT AAG CAA ACC AAA GGG AA
ATTRX2-R TCC GCA GAG GCA AAC AAG
LS-F CCATCT CGT CTT GGC GTT G
LS-R TCA CTC CAC GCG TTT TCT TC
CYP82C4-F ATC CCA AGT AGT GCA TCT GA
CYP82C4-R AAG CAA TAC CTAAGC CCT CA
WUS-F GGT TAT GGA ACT TTG GCT ATG GAG
WUS-R GAA AAG GGT AAG TTG CTG GAG AAG
Cystenine-F CCG ATG GAA GTG AAG GAT
Cystenine-R TGG CAATGA AGT TGG CTC
ACTIN-F GGT TTT GCT GGG GAT GAT GC
ACTIN-R CAT GGC TGG ACA TTG AAT GTC TC
SAND-F TTG CTT GGA GGA ACA GAC G
SAND-R GCA AAC AGA ACC CCT GAATC
MC-5-F GAA GAG GTG GAT TAG TGA
MC-5-R CCTAGC CTT GAG TTT AGT
SLMBP21-5-F GGG AAG AGG AAG AGT AGA AC
SLMBP21-5-R CCA AAG ATG CGT AAC TGC
J-5-F GTG ATG CTG ATG TTG CTC T
J-5-R TTG AAG TTC TTC TCC CCT C
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TAC380N; 2G: MC/SLMBP21-pYLTAC380N; 3G: J/MC/SLMBP21-pYLTAC380N; CK: B4 . C: Sac T U % iz A @ TEAL 1, 53k 4 17 7

H DRI 15 HER AR I BT 2 BBV 4

A: schematic representation of the main intermediate constructs. B: PCR identification of the constructs; 380: pYLTAC380; 380N: pYLTAC380N; 1G:
SLMBP21-pYLTAC380N; 2G: MC/SLMBP21-pYLTAC380N; 3G: J/MC/SLMBP21-pYLTAC380N; CK: negative control. C: identification of the con-

structs by Sac I digestion. Arrows point to the newly generated digestion bands caused by the combination of a new gene.
1 J/MC/SLMBP21-pYLTAC380NEH FHIMIES LT
Fig.1 J/MC/SLMBP21-pYLTAC380N construct development and identification
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A: positive identification in the DNA level; numbers above indicated different transgenic lines; WT: wild type. B: RT-PCR detection of the expression
levels of J, MC and SLMBP21 between WT and 3GOX leaves, Actin gene was used as an interanl control; C: Real-time PCR detection of the relative

expression levels of J, MC and SLMBP21 in 3GOX pedicels.

[E2 J/MC/SLMBP21-pYLTAC380N(3GOX)4% £ F1E KR4 % E
Fig.2 Positive identification of JJMC/SLMBP21-pYLTAC380N (3GOX) transgenic lines
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A~C: BPAETIRERE; Pd: YR PP: JAIE Sl ; AZ: 21X ; DP: YAt Sl

HEWI R o D~F: 3GOXHALINfARE, L FA3GOXMMALAHH L) J -
A-C: wild type plant, Pd: peduncle; PP: the proximal part of the fruit pedicel; AZ: abscission zone; DP: the distal part of the fruit pedicel; the black ar-
row in (A) points to AZ, and the red arrows in (B) indicate the trichomes, C represent the histological analysis of flower pedicel in wide type plant. D-F:

3GOX transgenic plant, F represent the histological analysis of the flower pedicel in 3GOX plant.

E3 J/MC/SLMBP21% £ [R i3 FRiX(BGOX) s EFEKkRIRE 47

AR AR B, BI AL O LR R R, C I A R AL

Fig.3 Phenotype analysis of the J/MC/SLMBP21 multigene overexpression (3GOX) transgenic plant
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Fig.4 Relative expression level analysis of the downstream genes of J, MC and SLMBP21 in 3GOX transgenic line
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