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Methods for construction of transgenic plant expression
vector: a review

Yangpu Zhang, and Shushen Yang

School of Life Sciences and Biotechnology, Northwest Agriculture & Forestry University, Yangling 712100, Shaanxi, China

Abstract:
important to study gene function and plant genetic engineering. A right choice of gene construction method can be

Construction of recombinant plasmid vector for gene expression is a key step in making transgenic plants and

cost-effective and achieve more diverse recombinant plasmids. In addition to the traditional methods in construction of
plant gene expression vectors, such as Gateway technology, three DNA method and one step cloning, a few novel methods
have been developed in recent years. These methods include oligonucleotide synthesis-based construction of small fragment
gene expression vectors via competitive connection; construction of small RNA expression vector using pre-microRNA;
recombination-fusion PCR method which inserts DNA fragments of multiple restriction sites into the target vector; and
insertion of a DNA fragment into any region of a linear vector via In-Fusion Kit. Construction of complex vectors with
many fragments uses sequence and ligation-independent cloning method, Gibson isothermal assembly or Golden Gate
assembly. This paper summarizes our working experience in the area of recombinant vector construction and reports from
others with an intention to disseminate ideas about currently widely used DNA recombination methods for plant
transformation.

Keywords: artificial pre-Mirco RNA, in-fusion kit, recombination-fusion PCR, Gibson isothermal assembly, Golden Gate

assembly
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Fig. 1 The flow chart of small fragments competitive connection (A) and the difference of two methods (B).
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1 DNA YD RESL, 7 L R IAIE XA T DNA
FEol, TERBIN S ZSMIJF DNA, 724 B A Z
PR U ) DNA R B, M % )L DNA
h Bedie BRI 0 0 DF42 AN 25 iR A6 a5 1Y
DNA J Bt Engler PR B 9 4 H
BPrE A BEik, S ik 90% M b+
RIEFREL T, R T HAEZ R BOE R B
[ Qe 8

AR R IR 2 MU0 i BOREVE AR, AR
RO AT LU PCR 714 P R a s 5L 98 722 1 1]
AL, B, BRI R R i Bl A v b
#| Golden Gate FURLRGE T, T 58 H K Ui J7 51
[ AR, KRR AR T W] LA vk 1 T DF
H BB R, kA i A E g —> R A
F PSRN 4 bp, IRATE
PHE SO H 9 R o 20— A, B A TR
B, MHMFBEREHEKRT 10 BERER
Uih GC %t e g 1] — sy, IS4 AT RE
PR B — A REE AR AR )P4, AR ATEX
FifvlE il AT LA 43 2% Golden Gate $F2:351°1,
Weber 221 Werner 252 Golden Gate 72 [
b — 2 G A R S — S R Al 1 e R R g
(Modular cloning, MoClo) 3L 7774351 52 il
T 1L ANEN 17 AR SR R B DR

Golden Gate #f # ¥  (Golden Gate
Assembly™ cloning kit) 5 Engler #J Golden
Gate FLHEIEA FIA DY, SR PCR 41 1 )y
DAL ME AL S AT 3 B AR R By, KRR
Il Golden Gate e R i (1) i F 3 il o LA AR
Jy (B 7Y): 1) SRR E R T D
BLR AT 2) PCR 4784 H LA R BoFnZe vk
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1 LMEZEMEAEINESIER
Table 1 Comparison of several constructing methods

Method Suitable range Efficiency Advantage Disadvantage Feature
Oligonucleotide Small fragment gene  High Low-cost, connected  Apply to more than The connection is
synthesis-based expression vectors') directly without 100 nt fragments more easy to succeed,
construction of further purification™  have difficulty™®  well overcoming the
expression vectors self-connection of
via competitive vector'!

connection

Artificial Construction of small High Do not need The emerged of Easy to operate, small

pre-MircoRNA RNA expression digestion to generate miRNA RNA molecules have
vector!'”) a complementary mechanism is characteristics of

viscosity ends!'”! unclear"”), there continuity and
are many accuracy '
limitations on the
application

Recombination- Multi-fragments High PCR products donot  Limited fragment Low dependence on

Fusion PCR one-step recombinant need enzyme length and number, restriction sites and
clone (<3) B! digestion®®"), one time  the product was can introduce

restructuring and relatively poor site-directed

transformation specificity” mutagenesis and
seamless
integration®"

In-Fusion Kit Universal**"] Higher!*!! PCR products do not  High cost Widely applicable and

need enzyme larger carrier can not
digestion, reducing be used for PCR

the number of amplification
connection and linearization
conversions**!

SLIC Multi-fragments Higher (2-8  Directional, fast If sequence is too Recombination can
one-step recombinant  fragments) many, it may occur precisely at the
clone (2-10) [+ ) produce incomplete  design sites!*

recombinants*!

Gibson isothermal ~ Multi-fragments Low 50 °C constant High cost of Can synthesis much

splicing one-step recombinant temperature reaction, synthetic and low longer genomic
clone (2-8) B4 e efficiency of sequences in vitro*”!

connection!®” splicing

Golden Gate Multi-fragments Higher Wide range of High cost Both methods

cloning method one-step recombinant applications complement each
clone (>2) (63 other, widely used in

the construction of
complex vector
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