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Background: Genetic engineering resulting in successful establishment of new biochemical or regulatory pathways
requires stable introduction or knockdown of one or more genes into the genome. An established way to knockdown
gene expression in plants is expressing a hairpin-RNAi construct. Knockdown of multiple genes that do not share
homologous sequences is still challenging and involves either sophisticated cloning strategies to create vectors with
different serial expression constructs or multiple transformation events that are often restricted by a lack of available
transformation markers.

Approach: Synthetic RNAi fragments targeting seven non-family genes were assembled in a single vector using a yeast
assembly system.

Outcomes: Transformation of Arabidopsis and subsequent expression analysis of targeted genes demonstrated
efficient knockdown of all target genes.

Significance: We established a simple and cost-effective method to create constructs to simultaneously knockdown
multiple non-family genes. This method can be applied in plant synthetic biology as well as traditional plant and animal
genetic engineering.

e NPQ1_FW e LNG1_FW e SEX1_FW e_MAX3_FW e_TRY_FW e_GUN4_FW

e HY2 FW
LNG1 SEX1 |:> L I:> TRY |:>
MAX3 (400 b GUNA4 (400 b

NPQ1 i399 bﬁi I 5152 bﬁil I'I.'H bﬁi I HY2 5232 bﬁi I i Ei 170 bﬁi ﬁi ?YES1 L
PYESTL <:| <:| <:| <:|

1 200 40 l 00 800 000 1,200 1400 1,600 1,800 1,0342,000

e_NPQ1_RV Pstl e_LNG1_RVe_SEX1_RV e_HY2_RV e_MAX3_RV e_TRY_RV e_GUN4_RV

Citation: Czarnecki O, Bryan AC, Jawdy SS, Yang X, Cheng Z-M, Chen J-G, Tuskan GA (2016). Simultaneous knockdown of six non-family genes using
a single synthetic RNAi fragment in Arabidopsis thaliana. Plant Methods 12:16. doi:10.1186/s13007-016-0116-8.
Contact: Jay Chen; email: chenj@ornl.gov; phone: 865-574-9094.

N veneite os Newcastle OAK rsUNIVERSITYof
L[\f Ll{l )()()l University of Nevada, Reno Unlvel'SIty RID GE TENNESSEE

Tath ot : KNOXVILLE . .
National Laboratory camblodeSIgn.org



https://plantmethods.biomedcentral.com/articles/10.1186/s13007-016-0116-8
mailto:chenj@ornl.gov

	Simultaneous knockdown of six non‑family genes using a single �synthetic RNAi fragment in Arabidopsis thaliana �Funding: Genomic Science Program DE-SC0008834

