Additional Experimental Details for qPCR

The total RNA was extracted from the leaves using an RNAprep Pure Plant Kit
(TIANGEN BIOTECH, Beijing, China) according to the manufacturer's instructions. The yield
of RNA was determined using a Nanodrop 2000 spectrophotometer (Thermo Fisher
Scientific, Waltham, MA, USA), and the integrity was evaluated using agarose gel
electrophoresis and ethidium bromide staining. Quantification was performed using reverse
transcription (RT) combined with the PCR. All relative solvent were provided by TTANGEN
BIOTECH (Beijing, China). Each RT reaction consisted of two steps. In the first step, DNA
was removed from the genome by adding a solution of RNA (1 ug), 5XDNA wiper mix (2
pL), and gDNA Eraser (1 pL) to nuclease-free H20 (10 puL). The RT reaction was then
performed using an ABI7500 RT-PCR instrument (Applied Biosystems, Foster City, CA, USA)
for 2 min at 42 °C. In the second step, PrimeScript RT Enzyme Mix [ (1 pL), RT Primer Mix
(1 uL), and 5xPrimeScript Buffer 2 (4 uL) were added to the mixture obtained from step 1 (10
uL), and nuclease-free H2O (4 uL) was added. The reaction was then performed using an
ABI7500 RT-PCR instrument (Applied Biosystems) for 15 min at 37 °C, then for 5 s at 85 °C.
Subsequently, RT-PCR was performed using the same ABI7500 instrument. The PCR reaction
mixture (20 pL) contained cDNA (2 uL), 2xMaster Mix (10 pL), forward primer (0.5 pL),
reverse primer (0.5 pL), and nuclease-free water (7 pL). Each reaction mixture was incubated
in a 96-well optical plate (Roche) at 95 °C for 30 s, followed by 40 cycles of 95 °C for 5 s and
60 °C for 40 s. Each sample was run in triplicate. After completion of the PCR cycles, melting
curve analysis was performed to validate the specific generation of the expected PCR
product. The primer sequences were designed in the laboratory and synthesized by Tsingke
Biotech (Shanghai, China) based on the mRNA sequences obtained from the NCBI database
(see Table 52). The mRNA expression levels were normalized to the ACTIN-2 gene and

calculated using the 2-2ACt method.

Table S1. Herbicidal activities of some compounds against five weeds (reflected in terms of the visual

injury effect %)

Dosage
Compound (g ha) BN (%) AM (%) CA (%) AR (%) EC (%)
1000 100 100 100 65 0
1A 500 100 15 10 10 0
250 100 / / / 0
1000 100 30 100 100 0
la 500 100 / 100 100 0
250 100 / 15 100 0
1000 70 100 100 100 0
2A 500 60 15 100 10 0
250 5 / 100 / 0
1000 100 100 100 100 0
2a 500 100 30 15 100 0
250 100 / / 100 0




1000 100 40 100 100 0
2B 500 100 / 0 100 0
250 100 / / 70 0
1000 100 100 100 100 0
2b 500 100 45 70 100 0
250 100 / 45 100 0
1000 100 100 100 100 0
2Cc 500 100 10 80 100 0
250 100 / 20 85 0
1000 100 100 100 100 0
2d 500 80 40 100 100 0
250 60 / 100 100 0
1000 100 10 80 100 0
3A 500 85 0 15 0
250 65 / / 0
1000 100 20 85 100 0
3a 500 55 10 60 45 0
250 / / 45 / 0
1000 100 100 50 100 0
3C 500 100 0 10 10 0
250 100 / / / 0
1000 100 100 100 100 0
3c 500 50 5 5 15 0
250 / / / / 0
1000 100 0 100 100 0
3d 500 100 / 100 100 0
250 100 / 30 80 0
1000 100 100 100 100 0
4A 500 100 0 70 100 0
250 100 / 10 100 0
1000 100 100 100 100 0
4a 500 100 80 70 100 0
250 100 15 25 75 0
1000 100 100 25 100 0
4B 500 100 70 / 100 0
250 100 5 / 100 0
1000 100 15 100 100 0
4b 500 100 60 60 0
250 100 15 55 0
1000 100 15 10 15 0
4C 500 100 / / / 0
250 100 / / / 0
4c 1000 100 0 100 100 0




500 100 / 5 15 0
250 100 / / / 0
1000 100 80 100 100 0
4d 500 100 70 65 100 0
250 100 10 30 95 0
1000 100 100 100 100 0
5A 500 100 5 100 100 0
250 100 / 75 100 0
1000 100 100 100 100 0
5a 500 65 10 100 100 0
250 15 / 40 75 0
1000 100 100 100 100 0
5B 500 100 20 25 100 0
250 100 / / 100 0
1000 100 100 100 100 0
5b 500 100 35 0 100 0
250 100 / / 75 0
1000 100 100 100 100 0
5Cc 500 100 15 10 100 0
250 100 / / 65 0
1000 85 80 100 100 0
5d 500 60 70 100 85 0
250 5 0 35 75 0
1000 100 85 100 100 0
6A 500 100 10 100 100 0
250 100 / 45 85 0
1000 100 80 100 100 0
6a 500 20 5 100 100 0
250 / / 45 90 0
1000 100 100 75 80 0
6B 500 100 15 5 35 0
250 100 / / / 0
1000 100 10 80 100 0
6b 500 100 / 60 100 0
250 100 / 10 100 0
1000 100 100 5 100 0
6Cc 500 100 20 / 25 0
250 100 / / / 0
1000 100 70 100 100 0
6d 500 50 25 100 100 0
250 / / 35 90 0
A 1000 100 100 100 55 0
500 100 10 100 / 0




250 100 / 40 / 0

1000 100 70 100 100 0

7a 500 100 0 100 100 0
250 100 / 50 80 0

1000 100 80 10 5 0

7B 500 50 0 / / 0
250 / / / / 0

1000 100 40 100 100 0

7b 500 100 / 25 35 0
250 100 / / / 0

1000 100 100 100 100 0

7Cc 500 100 35 5 100 0
250 100 / / 65 0

1000 100 75 100 100 0

7d 500 40 5 100 100 0
250 / / 30 85 0

1000 100 100 100 100 10

Picloram 500 100 65 100 100 0
250 100 40 80 85 0

Table S2. Primers for real-time PCR used in this study

Primer names

sequence (5'-3")

AUX1-F

AUXI-R

GH3.3-F

GH3.3-R

AREF2-F

ARF2-R

PIN2-F

PIN2-R

ACS7-F

GAAGGAGTAGAAGCGATAGT

CCGTGCCATAGGAAAT

CAAACCAATCCTCCAAATGAC

ACTTATCCGCAACCCGACT

AAACGTGCCGTCTTCTGTTATA

GCTCGTCCTGGGTTTGTAGT

GITATCCTCGCCGCACTCTT

CITAGCCCCACGGAACTCAA

TCCGGTGTCATCCAAATGGG



ACS7-R AAAGTGTGACGTACCCTGGA

NCED3-F TCGACCTCTTGTGTTGGTGG
NCED3-R AGAGGGAACTCTTTTTGCTTCT
ACTIN2-F GGTAACATTGTGCTCAGTGGTGG
ACTIN2-R AACGACCTTAATCTTCATGCTGC
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Figure S1. The root inhibition of compounds on EC at 500 uM and 250 pM.
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Figure S2. The root inhibition of compounds on AR at 500 uM and 250 uM.
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Figure S3. The root inhibition of compounds on CA at 500 uM and 250 uM.
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Figure S4. The root inhibition of compounds on AM at 500 uM and 250 uM.
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Figure S5. The root inhibition of compounds on BN at 500 uM and 250 uM.
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The 'TH NMR and *C NMR Spectrum of Target Compounds
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