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Efficient transient expression to analyze miRNA targets in
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Abstract: Compared with the transgenic approach, transient assays provide a convenient alternative to analyze gene
expression. To analyze the relationship between miRNAs and their target genes, a rice protoplast system to detect target
gene activity was established. The MIRNA and GFP-fused target sequence (or GFP-fused mutated sequence as a non-target
control) were constructed into the same plasmid, and then delivered into rice protoplasts. The GFP expression level
decreased significantly when the protoplasts were transfected with the plasmid containing GFP-fused target compared to
that of the plasmid with non-target sequence either by fluorescence microscopy or qRT-PCR method. Two microRNA
genes, 0saMIR156 and 0saMIR397, and their target sequences were used to prove the feasibility of the rice protoplast
transient assay system. This method will facilitate large-scale screening of rice miRNA target in vivo, and may be suitable
for functional analysis of miRNAs of other monocot plants that might share the evolutionarily conserved small RNA
processing system with rice.

Keywords: miRNA target, rice protoplast, in vivo fluorescence assay
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Table 1 Primers used in this work

Primer name

Primer sequence (5'-3")

Ter-F
35S-R
PML-R
PML-F
BLG159-F
BLG159-R
156-F
156-R
BI156-F
BI156-R
MGFP-F
spl-R-2

splm-R-2

397-F
397-R
BI397-F

BI397-R
lac-R

lacm-R

Poly(T) adapter
RP

ATGACCATGATTACGATTCCCGATCTAGTA
CGACGGCCAGTGCCAGCTTGCAT

GAGAACACGGGGGACTCACGTGCAG

GGGAAATTCGAGCTGCACGTGAGTC
CGCATATGAAGCTTGCATGCCTGCAGGT
CTGACGTCTACCATGATTACGAATTCCC

GGGAATGATGTAGCACGG

TCAGGAATTACGAAGGGTG
GAACACGGGGGACTCACGGGAATGATGTAGCACGG
GAAATTCGAGCTGCACTCAGGAATTACGAAGGGTG
GAACACGGGGGACTCTAGAG
GGGAAATTCGAGCTCATGACAGAAGAGAGAGAGCACAGCTCGAGTAAGATCT
TCCGGACTTGTACA
GGGGAAATTCGAGCTCAGGAGAGCAGGGACAGGGCGCAGCTCGAGTAAGAT
CTTCCGGACTTGTACA

TCCAGAGCGCACACTATT

TGAGTTGCTGCATTGTTGT
GAACACGGGGGACTCACTCCAGAGCGCACACTATT
GAAATTCGAGCTGCACTGAGTTGCTGCATTGTTGT
GGGGAAATTCGAGCTCTAGTTGAGTGCAGCGTTGATGAGCCTCAGCATGTAA
GATCTTCCGGACTTGTAC
GGGGAAATTCGAGCTCTAGTTTAAAGCTGCATTTATCAGTCTCAGCATGTAA
GATCTTCCGGACTTGTAC
GCGAGCACAGAATTAATACGACTCACTATAGG(T)12VN
GCGAGCACAGAATTAATACGAC

gfpqrt ACGAGCTGTACAAGTCCGG
miR156-F TGACAGAAGAGAGTGAGCAC
miR397-F TCATTGAGTGCAGCGTTGATG
actin-F TGTATGCCAGTGGTCGTACCA
actin-R. CCAGCAAGGTCGAGACGAA
1.3 JRARIEE pCAMBIA1300  Hind III/EcoR I )
pBI221-eGFP 35S Nos-T 35S
miRNA 3 PCR EcoR I /Hind III
miRNA pCAMBIA1300
Ter-F  PML-R 35S-R  PML-F pCAMBIA-PML pCAMBIA1300-221
pCAMBIA1300-221 (pBI221 GUS Pml |
Hind Il  EcoR I BLG159F/R pCAMBIA-PML

http://journals.im.ac.cn/cjben



B F/FAXERERKFRIESH mRNA B4R RNA 1755

PCR 358 5
3’ Aatll Ndel
T T-PML T-PML Aat IT
Nde I pBI221-eGFP
AatIT/Nde I
pBI221-PML
0saMIR156
156F/R

miRBase
(http://www.mirbase.org)
0saMIR156
PCR BI156F/R
PCR 15bp pBI221-PML
PCR pBI221-PML
Pml I pBI156
pBI221-eGFP
MGFP-F osamiR156
spl-R-2 PCR GFP  ORF
3’ GFPspl
pBIl156 BamH I /Sac |
pBI156spl
splm-R-2

GFPspl

MGFP-F
GFP
GFPsplm BamH I /Sac I
pBI156splm
397F/R
BI397F/R
pBI221-PML  Pml I

pBI397

pBI156

0saMIR397

pBI221-eGFP
lac-R osamiR397
GFP GFPlac MGFP-F
osamiR397 GFP
GFPlacm
pBI397

MGFP-F

lacm-R

BamH [ /Sac |

pBI397lac
pBI397lacm
14 RERERIH &
[8]
18d 0.5 mm
10 mL
1.5% R-10 0.75% R-10
0.4 mmol/L D- 20 mmol/L KCI 20 mmol/L
MES [2-(N- ) pH 5.7] 10 mmol/L
CaCl, 5 mmol/L B- 0.1%BSA
50 ug/mL 28 C
50 r/min 4h (200 )
50 mL 150 r/min
5 min ( )
W5 [154 mmol/L NaCl
125 mmol/L CaCl, 5 mmol/L KCI, 2 mmol/L MES
pH 5.7)] 150 r/min
5 min
1.5 FRERKRIEL
MMg (4 mmol/L

MES 0.6 mol/L 15 mmol/L MgCl,)

10°  /mL 100 uL
20 ug
110 uL 40% PEG (0.6 mol/L
100 mmol/L CaCl,, 40% V/V PEG4000)
28 C 15 min 2 mL W5
150 r/min 3 min
500 uL W5
28 °C
1.6 GFP 3t RMME
10-12 h

500 pL 150 r/min

cjb@im.ac.cn



1756 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech November 25,2014 Vol.30 No.11

3 min 450 uL
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Schematic diagram of constructs for coexpression of miRNA and GFP gene fused with target sequences.
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Fig. 2 Microscopic observation and quantitative statistics of protoplast GFP fluorescence. A and D: GFP excitation of rice
protoplasts transducted by pBI156spl, pBI156splm, pBI397lac and pBI397lacm. Bottom panels are enlarged sections of
square shown in top panel. B and D: fluorescent ratio of rice protoplasts transducted by pBI156spl, pBI156splm, pBI3971lac
and pBI397lacm. C and F: relative intensity of fluorescence of rice protoplasts transducted by pBI156spl, pBI156splm,
pBI397lac and pBI397lacm. Each column represents an average of ten replicates, and bars indicate SDs.

cjb@im.ac.cn



1760 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech November 25,2014 Vol.30 No.11

2.3 QRT-PCR #ill RNA K E£ 5 GFP mRNA
GFP
qPCR miRNA osamiR156  osamiR397
GFP actin pBI156spl pBI156splm
RNA RNA A osamiR156
poly(T) adapter pBI221-PML ( 3A)
miRNA poly(T) adapter pBI397lac  pBI397lacm
qPCR miRNA osamiR397 pBI221-PML
GFP gfpqrt  RP ( 3B)
A B
1.6 1 1.6
< 147 < 1.4
> >
2 12+ [ =212
=i =
2 10t 2 1.0 [
o [}
g 087 a. 0.8
5 5
5] 061 ) 0.6
d= d=
B 04 h 5 0.4
& 02} & 02
0.0 : : ‘ 0.0 ‘ ' '
pBI156spl pBI156splm pBI221-PML pBI397lac pBI397lacm pBI221-PML
C D
035 207
030 - 1.8 T
e T T 16
= 025¢ =
S g 12 !
2 020 7 121
= £ 10}
g 01sf T 5 08|
£ 010} g 0671
3 T 04¢
~ L ~
0.05 |
0.00 ' ! 0.0 . .
pBI156spl pBI156splm pBI397lac pBI397lacm

3 QgRT-PCR#&ME L REREH miRNA F1 GFP £ & By RiAKF

Fig. 3 Quantification of miRNA and GFP transcripts in rice protoplasts by qRT-PCR. (A) Relative expression level of
0samiRNA156 in protoplasts transfected with pBI156spl, pBI156splm, and control plasmid. (B) Relative expression level
of 0samiRNA397 in protoplasts transfected with pBI156spl, pBI156splm, and control plasmid. (C) Relative expression
level of GFP in protoplasts with pBI156spl or pBI156splm, respectively. (D) Relative expression level of GFP in
protoplasts with pBI397lac or pBI397lacm, respectively. Each column represents three replicates, and bars indicate SDs.
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