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Table S2. All 20 MEME motif sequences in SpPAL proteins. 
Motif Width(aa) Best possible match 

motif 1 50 
NPSLDYGFKGAEIAMAAYCSELQFLANPVTNHVQSAEQH

NQDVNSLGLIS 

motif 2 50 
FCEVMQGKPEFTDHLTHKLKHHPGQIEAAAIMEHILEGSS

YMKMAKKIHE 

motif 3 50 
PLQKPKQDRYALRTSPQWLGPQVEVLRQATKSIEREINSV

NDNPLIDVSR 

motif 4 50 
 

KALHGGNFQGTPIGVSMDNSRLAIAAIGKLMFAQISELVN
DFYNNGLPSN 

motif 5 50 
SSDWVMDSMNRGTDSYGVTTGFGATSHRRTKQGAALQK

ELIRFLNAGIFG  

Table S1. Primer sequence used in this research 
Primer name Primer usage Primer sequences (5'-3') 

SpPAL1-F 

ORF cloning 

CGCGGATCCATGGAGGCCGCCGGC
CA  

SpPAL1-R CCCAAGCTTCTAGCAGATGGGGAC
GGG 

SpPAL2-F CCGGAATTCATGGCGGCGCAGACG
AAC 

SpPAL2-R CCCAAGCTTCTAGTTGTTCCAGTAC
CCCCTGCCA 

SpPAL3-F CGCGGATCCATGGAAGCCGCCACC
CAAGTT 

SpPAL3-R CCCAAGCTTCTAGCAGATGGGTAC
GGGGGACC  

SpPAL1-qRTF 

qRT-PCR 

CAGGTCCTACCCGCTCTACAA 
SpPAL1-qRTR CAATCCCGCAAGCACTCG 
SpPAL2-qRTF CATCCGCTGGGAGGTTCT 
SpPAL2-qRTR TCCTTCGCCTGGAGTTCG 
SpPAL3-qRTF ATCGGCAAGCTCATGTTCG 
SpPAL3-qRTR CCGTAGTCCAGGCTAGGGTT 

INO1-qRTF ACTCCTTCCACCCAGTAGCC 
INO1-qRTR TCTCCAGCATCGCCCTCT 

Bold case letters indicate the protective bases and restriction enzyme sites. 
 



motif 6 50 
RINTLLQGYSGIRFEIMEAITALLNHHVTPCLPLRGTITASG

DLVPLSYI 

motif 7 50 
CRSYPLYKFVREELGTAMLTGEKVRSPGEEFDKVFTAISQ

GKVIDPLFNC 

motif 8 50 
RKTAEAVEILKLMTSTYLVALCQAVDLRHLEENLKNAVK

NTVSQVAKRVL 

motif 9 48 
NGELHPSRFCEKDLLKVVDREYVFAYADDPCLSTYPLMQ

KLRQVLVEH 

motif 10 41 
FFELQPKEGLALVNGTAVGSGLASMVLFEANILAVLAEV

LS 
motif 11 30 DPLNWGAAAESLSGSHLEEVKRMVEEFRQP  

motif 12 46 
KEKDSATSIFQKVTAFEEELKMALPKEVEAAREAVEKGA

PAIPNRI  
motif 13 9 WNGAPVPIC 
motif 14 29  MLTGRPNARAVNAAGEKVSAQEAFQQAGI 
motif 15 15  NTTLPQSATRAAMLV 
motif 17 7 EGFCLKP  
motif 18 16 VQLEGADLKISQVAAV 
motif 19 14 LRVELADSARPRVK 
motif 20 6  MEAAGQ 
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Figure S1. Multiple alignment analyses of SpPALs in duckweeds. 



Multiple alignment of the SpPAL1, SpPAL2, and SpPAL3 proteins with other plant PAL 

proteins. The amino acid sequences are from Lycoris radiata (AWW24969.1, PAL), Zea 

mays (ONM07141.1, PAL1), and Picrorhiza kurrooa (AGA84059.1, PAL). The 

preserved patterns of the PALs are denoted by red boxes. The strongly preserved 

elements are emphasized in black, whereas comparable elements are highlighted in 

shades of pink and blue. 
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Figure S2. Predicted tertiary structure of SpPAL1，SpPAL1 and SpPAL3 proteins. 

 

 
 


