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Mechanisms for miniature dwarf characteristics of Mi-
cro-Tom tomato and its application in plant functional
genomics studies

LIU Xiao-Hua, ZHANG Lan-Lan, ZHU Chang-Qing, CHEN Kun-Song, XU Chang-Jie

Department of Horticulture, College of Agriculture and Biotechnology, Zhejiang University, Hangzhou 310029, China

Abstract: Micro-Tom is a miniature dwarf tomato, which can grow at a high density, has a short life cycle, and can be
transformed efficiently. As a result, it became a new model plant for functional genomics study. The origin and biological
characteristics of Micro-Tom were summarized. Recent advances in the mechanisms involved in the miniature dwarf trait,
as well as the application of Micro-Tom in plant functional genomics study and the improved genetic transformation
systems were reviewed.
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Table 1 Major parameters of the genetic transformation systems for Micro-Tom

Resistance

Selection

Concentration

Agrobacterium

Concentration of

gene agent of selection Explant and its age strain Agrobacterium References Main results or improvements References
agent (Asoo)
NPT 100 mg/L 7 LBA4404 0.4~0.5 26 80% 1
Kanamycin Cotyledon from With a transformation efficiency as high as 80%
7-day-old seedling
NPT 100 mg/L 7 C58C1 * 27 40%:; 10
Kanamycin Cotyledon from 7- to ; Money Maker
10-day-old seedling
With a transformation efficiency as high as 40%; augmentin
was used to eliminate Agrobacterium cells from the inoculated
explants; the established transformation protocol was suitable
for other tomato cultivars including Money Maker
NPT 100 mg/L 7 ABI 0.1~0.5 26 24%~80%: 1
Kanamycin Cotyledon from :
7-day-old seedling 0.5 mg/L
With a transformation efficiency as high as 24%-80%; the
efficiency was higher for explants without pre-culture; shoot
elongation can be promoted through reducing the concentra-
tion of zeatin riboside in medium to 0.5 mg/L
NPT 90 mg/L , , 7~8 GV3101 0.2 / 40%-~60%; 14
Kanamycin , 30~40 With a transformation efficiency as high as 40-60%; hypo-
cotyl was the most suitable explant
Hypocotyl or shoot tip
from 7- to 8-day-old
seedling, leaf from 30-
to 40-day-old seedling
NPT 100 mg/L EHA105 / 26 Micro-Tom , 18
Kanamycin Leaf
Glucanase and defensin genes were introduced into Mi-
cro-Tom and the resistance of transgenic plants to Botrytis
cinerea was increased
NPT 100mg/L , .10 LBA4404 1.0 / 1d ; 28
Kanamycin 4 ; Micro-Tom 4
Cotyledon or hypo- 20%

cotyl from 10-day-old
seedling, or leaf from
4-week-old seedling

The transformation efficiency was raised through
pre-culturing explants for 1 d; cotyledon and hypocotyl were
the most suitable explants; the established transformation
protocol was suitable for other 4 tomato cultivars with a
transformation efficiency as high as 20%




Resistance

Selection

Concentration

Agrobacterium Concentration of

of selection Explant and its age . Agrobacterium References Main results or improvements References
gene agent strain
agent (Aso0)
NPT 70 mg/L , , 8~10 Agll 0.14 / As0o=0.14: 29
Kanamycin 0.18 mmol/L
Cotyledon or hypo- The most suitable concentration of Agrobacterium was
cotyl from 8- to reached when Agy was 0.14; acetosyringone, with strongest
10-day-old seedling effect at 0.18 mmol/L, can promote transformation
NPT 50 mg/L LBA4404 / 24 50 umol/L 30
Kanamycin Cotyledon Acetosyringone, with a final concentration of 50 umol/L, was
supplemented to the co-cultivation medium
NPT / LBA4404 / 1 LeCOP1LIKE 31
Kanamycin
LeCOP1LIKE was found to be a negative regulator of pho-
tomorphogenesis in tomato through transformation of Mi-
cro-Tom with a LeCOP1LIKE antisense expression vector
NPT 100 mg/L ,4~5 EHA105 0.2 / , 20% 32
Kanamycin Cotyledon from 4- to The transformation procedures were simplified and an effi-
5-day-old seedling ciency over 20% was obtained
NPT 100 mg/L / GVv3101 / 1,26, 28 TYLCV SiRNA 33
Kanamycin
SiRNA designed corresponding to tomato TYLCV coat pro-
tein can increase the resistance of transgenic plants to
TYLCV
HPT 10 mg/L LBA4404 0.6~0.8 / A600=0.6-0.8; 17
Hygromycin Cotyledon
The optimum concentration of Agrobacterium was reached
when A600 was 0.6-0.8; transformation efficiency was af-
fected by inoculation time of Agrobacterium, concentrations
of acetosyringone and hygromycin
HPT / / / 1 ACC 6 20
Hygromycin
Transgenic plants were obtained and applied in study of
promoter activity of tomato ACC synthase 6
EPSPS 0.03 mmol/L 7 ABI 0.1~05 26 24%~80%); 1
(cp4) Glyphosate Cotyledon from :

7-day-old seedling

0.5 mg/L

With a transformation efficiency as high as 24%-80%; the
efficiency was higher for explants without pre-culture; shoot
elongation can be promoted through reducing the concentra-
tion of zeatin riboside in medium to 0.5 mg/L

*

*: The information was not available from the original report.
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