
 

Supplementary Figure S1: Gel image of PCR amplicons: (A) PCR product of core fragment of 
ApNAC83; (B) 5’ RACE PCR amplicon of ApNAC83; (C) 3’ RACE PCR amplicon of ApNAC83; (D) PCR 
product of core fragment of ApNAC21 22; (E) 5’ RACE PCR amplicon of ApNAC21 22; (F) 3’ RACE 
PCR amplicon of ApNAC21 22; (G) PCR product of core fragment of ApNAC02; (H) 5’ RACE PCR 
amplicon of ApNAC02; (I) 3’ RACE PCR amplicon of ApNAC02. The yellow text (Core fragment, 5’ 
RACE and 3’ RACE) is used to indicate the ID of the loaded PCR product in the well and M indicates 
the 100 bp ladder. Where 5’ RACE= 5’ Random amplification of cDNA ends; 3’ RACE=3’ Random 
amplification of cDNA ends; Core fragment= PCR product of known partial transcript of the genes. 

 

 

 



Supplementary Figure S2: Full length cDNA of ApNAC83. The full-length cDNA sequence (1102bp) 
contains 247 bp 5’ UTR (Yellow highlighted upstream region), 168 bp 3’UTR (Yellow highlighted 
downstream) and 687 bp CDS region. Start and stop codon have been highlighted with green and red 
colour, respectively. 



  

Supplementary Figure S3: Full-length cDNA of ApNAC21 22. The full-length cDNA sequence (996 
bp) contains 178 bp 5’ UTR (Yellow highlighted upstream region), 47 bp 3’UTR (Yellow highlighted 
downstream region) and 771 bp CDS region. Start codon and stop codon have been highlighted with 
green and red colour, respectively. 

 

 



 

Supplementary Figure S4: Full-length cDNA of ApNAC02. The full-length cDNA sequence (1011 bp) 
contains 50 bp 5’ UTR (Yellow highlighted upstream region), 121 bp 3’UTR (Yellow highlighted 
downstream region) and 840 bp CDS region. Start codon and stop codon have been highlighted with 
green and red colour, respectively. 

 

 

 



 

Supplementary Figure S5: Cellular component prediction of ApNAC83 protein.  

 

 

 

 

 

 

 

 



 

                Supplementary Figure S6: Subcellular localization of ApNAC83 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Supplementary Figure S7: Cellular component prediction of ApNAC21 22 protein. 

 

 

 

 

 

 



 

Supplementary Figure S8: Subcellular localization of ApNAC21 22. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Supplementary Figure S9: Cellular component prediction of ApNAC02 protein 

 

 

 



 

Supplementary Figure S10: Sub cellular localization of ApNAC02 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Figure S11: DNA binding site prediction: A. predicted structure of ApNAC83 with 
DNA. B. predicted the structure of ApNAC21 22 with DNA. C. predicted structure of ApNAC02 with 
DNA 

 

 

 

 

 

 

 

 



 

Supplementary Figure S12: Multiple sequence alignment of the deduced amino acid sequences of 
isolated NACs (ApNAC02, ApNAC21 22, and ApNAC83) along with other known NAC domain 
proteins from Arabidopsis thaliana (AtNAM, AtATAF1, and AtCUC1). The alignment highlighted the 
positions of the five highly conserved subdomains (a–e) within the NAC domain, visually 
represented by lines above the sequences. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Supplementary Figure S13: Molecular function prediction: A. ApNAC83. B. ApNAC21 22. C. 
ApNAC02. 
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Supplementary Figure S14: Biological process prediction of ApNAC83. 



 

 

Supplementary Figure S15: Biological process prediction of ApNAC21 22. 

 

 



 

Supplementary Figure S16: Biological process prediction of ApNAC02. 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Figure S17: Gene ontology classification of NAC gene sequences under biological 
process. 

 

 

 

 

 



 

Supplementary Figure S18: HPLC analysis report of four different bioactive of Andrographis 
paniculata under ABA treatment (0h): where AP-1 is andrographolide and AP-2 is neo-
andrographolide (AP-2), AP-3 is 14-deoxyandrographolide, and AP-4 is andrographolide glycoside 



 

Supplementary Figure S19: HPLC analysis report of four different bioactive of Andrographis 
paniculata under ABA treatment (6h): where AP-1 is andrographolide and AP-2 is neo-
andrographolide (AP-2), AP-3 is 14-deoxyandrographolide, and AP-4 is andrographolide glycoside. 

 



 

Supplementary Figure S20: HPLC analysis report of four different bioactive of Andrographis 
paniculata under ABA treatment (12h): where AP-1 is andrographolide and AP-2 is neo-
andrographolide (AP-2), AP-3 is 14-deoxyandrographolide, and AP-4 is andrographolide glycoside. 



 

Supplementary Figure S21: HPLC analysis report of four different bioactive of Andrographis 
paniculata under ABA treatment (24h): where AP-1 is andrographolide and AP-2 is neo-
andrographolide (AP-2), AP-3 is 14-deoxyandrographolide, and AP-4 is andrographolide glycoside. 

 



 

Supplementary Figure S22: HPLC analysis report of four different standards from Andrographis 
paniculata used for quantification. where AP-1 is andrographolide and AP-2 is neo-andrographolide 
(AP-2), AP-3 is 14-deoxyandrographolide, and AP-4 is andrographolide glycoside. 

 

 

 

 



 

Supplementary Figure S23: Tissue-specific (root, stem, and leaves) relative expression of isolated 
genes: (A) ApNAC83 (B) ApNAC21 22; (C) ApNAC02. Differences were scored as statistical 
significance at *P < 0.05. Asterisk symbols indicate significance.   
  

 

 

 

 

 

 

 

 



 

Supplementary Figure S24: Relative expression of andrographolide pathway related genes in 
response to ABA treatment at a different time interval (0h, 6h, 12h, and 24h). Differences were scored 
as statistical significance at *P < 0.05. Asterisk symbols indicate significance.   
 

 

 

 

 

 

 

 

 

 



 

Supplementary Figure S25: Relative expression of andrographolide pathway related genes in 
response to MeJA treatment at a different time interval (0h, 24h, and 48h). Differences were scored as 
statistical significance at *P < 0.05. Asterisk symbols indicate significance.   

 

 

 

 

 

 

 

 

 

 

 

 
 
 


