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A AEER B {7 Y41 Floral dipping method ; B : ¥1-1% -2 (CDB ) i i% 7% Cut-dip-budding (CDB) delivery method ; C : # filj U] -15 - 2F 8 1% 15 Ex-
tremely simplified cut-dip-budding delivery method ; D : Y -#2 - 2 - J5 {3 5% 46 3% Cut-dip-bud-in situ delivery method ; E : M H-A2 1% 7 14376 A4 7
#1363 1k Regenerative activity-dependent in planta injection delivery method ; F : Fft {2 44 7% Seed inoculation method. £L {437~ PHE F-E 45

BBk, Red indicates a positive regenerating organ or plant.
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Fig. 1 Flow chart of non-tissue culture genetic transformation mediated by Agrobacterium
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Table 1 Efficiency of Agrobacterium-mediated non-tissue culture genetic transformation systems
Tk WFh YL eAbROR/ 275 3CHk
Methods Species Infection site Transformation efficiency ~ References
IRIIF Arabidopsis thaliana 1t Flower 0.5~3.0 [18-21]
At /INSE Brassia campestris 1£ Flower 0.01 [22]
N HWERINSE Brassica napus 1€ Flower 1.0~3.0 [23-24]
Flofii%pijriﬁihod N Raphanus sativus 1t Flower 14 [25]
J¥ 3% Brassica juncea £ Flower 0.4~2.3 [26]
3% Brassica rapa pekinensis 1t Flower 0.1 [27]
HRIF Eutrema salsugineum 1t Flower 1.0 [28]
IR Taraxacum kok-saghyz A Root 40.0~50.0 [12]
YI-32 A Bk vk H2 Ipomoea batatas LI ZEILTT Base of seedling stem 20.0~30.0 [12]
Cut-dip-budding R Ailanthus altissima WHZEILT Base of seedling stem 39.1 [12]
delivery method L RMEA Aralia elats W ZEILT Base of seedling stem 2.0 [12]
RER] Clerodendrum chinense LI 25555 Base of seedling stem 47.6 [12]
B )R- gk BREEE Taraxacum kok-saghy= R Root 15.4~25.0 [34]
Extremely simplified i Rehmannia glutinosa R Root 11.8~20.0 [34]
cut-dip-budding P12 Salvia miltiorrhiza 49 Petiole 6.42 [34]
delivery method i Polygala tenuifolia 49 Petiole 2.94 [34]
-85 'Eﬁ%m* W Citrus mazima Ti# Apical bud 20.41 [49]
Cut-dip-bud-
in situ delivery method M Citrus sinensis % Apical bud 9.1~17.8 [51]
MR A T TSRS IR Y H S Ipomoea batatas L1 25555 Base of seedling stem 12.5~37.5 [53]
dcpﬁrﬁ?jﬁfit;:ri?x;tcyc_tion TR Solanum tuberosum HTTZEHRTT Base of seedling stem 10.0~40.0 [53]
delivery method JEH#E Ipomoea pes—caprae KT ZEHLT Base of seedling stem 20.0~30.0 (53]
A6 Arachis hypogaea AT Seed 31.3~38.6 [58]
K Glycine max FfiF Seed 2.0~29.2 [59]
Fh iRy F#E Citrus sinensis T Seed 52.3 [44]
Seed inoculation method 411 Poncirus srifoliata T Seed 73.8 [44]
¥y Citrus limon AT Seed 91.6 [44]
Wi Citrus grandis FiF Seed 90.5 [44]
RE LA ks M Nicotiana tabacum MiZF Axillary bud 26.3 [52]
Developmental regulation gene 4% Antirrhinum majus 245 0 Wound of axillary bud 8.3~9.3 [55]
assisted transformation method - 56 Sotanum Iycopersicum JZE45i 11 Wound of axillary bud 10.0~16.6 [55]
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Genetic transformation system of plants with non-tissue
culture and its application
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Abstract The efficient and stable genetic transformation system of plants is an important technical
support for the analysis of gene function and molecular breeding. However, the imperfect tissue culture sys-
tem seriously hinders its application in many plants, especially in crops. In recent years, many efficient ge-
netic transformation systems of plants with non-tissue culture have been established to solve the problems
mentioned above. This article focuses on the genetic transformation system of plants with non-tissue culture
mediated by Agrobacterium tumefaciens in terms of the current status of application, factors affecting trans-
formation efficiency, and applications of gene editing with flower organ infection, cut-dip-budding (CDB)
delivery, regenerative activity dependent in plant injection delivery (RAPID) , seed inoculation, develop-
ment regulatory (DR) assisted transformation, and virus delivery in plants. The application of pollen tube
channel method , particle bombardment method and nano delivery method in plants independent of Agrobac-
terium tumefaciens was summarized. It will provide reference for establishing efficient, simple and geno-
type-independent genetic transformation system with non-tissue culture in more species and assisting the
studies on plant functional genes and the practices of molecular breeding.

Keywords genetic transformation system of plant ; non-tissue culture ; Agrobacterium; gene editing ;
genotype independent
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