
Table 1 Suppl. Sequences of primers and probes used in PCR reactions. FP - forward primer; GSIP - gene specific inner primer; 
GSOP - gene specific outer primer; GSP - gene specific primer; IP - inner primer; OP - outer primer; RP - reverse primer; UPM - 
universal primer A mix. 
 

Primers Genes Primer sequence 5’-3’ UPL sequence 
5’-3’ (number) 

Degenerate InEKO1 FP: TGGTWACAACAGARTGGGCTATGTATGA  
primers  RP: GGBTCYARAAATCTCTCYGGCTTCCATTC  
RACE-PCR InEKO1 5’GSP: TCAATGTTCCATGAAATATAGCAGA  
primers  5’UPM: CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT  
  3’GSOP: AACATGGTCCCGTTCCTATTGTTC  
  3’OP: GCGAGCACAGAATTAATACGACT  
  3’GSIP: CGATATGTTCACGAGGATATCGAACTGGGAG  
  3’IP: CGCGGATCCGAATTAATACGACTCACTATAGG  
Specific InEKO1 FP: AAAACATGGTCCCGTTCCTA TCCTCTCC 
primers  RP: CCCAGTTCGATATCCTCGTG (55) 
 InACT4 FP: GGAAATACAGTGTCTGGATTGGA TTGGCTTC 
  RP: CCACATCTGTTGGAATGTGC (139) 

 

 

 

 

Fig. 1 Suppl. The 5-d-old Ipomoea nil seedlings were grown under 8-h non-inductive night (LD) conditions or 16-h inductive night 
(SD) and after ethylene (ET, 0.1cm3 dm-3) treatment. The cotyledons and apexes were harvested in 2-h intervals. 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S2. Molecular cloning of InEKO1 cDNA. Products of PCR with degenerate primers (A), 5′-RACE-PCR (B) a 
 
 
 

A B C 

       1-62   acgaaagaaccaaacggggcggtgggagaagaagaggcagtgaaagaaaaagatcagagtgt 
     63-122   ggttccATGgaggcagtcatccaaactgttcaatattggccactggggagtgtgatcacc 

    M  E  A  V  I  Q  T  V  Q  Y  W  P  L  G  S  V  I  T      1-18      
    123-182   gccggcggtttggttgttgctctcggcgtgatttcccccaggcttttgaatgatcaaaag 
               A  G  G  L  V  V  A  L  G  V  I  S  P  R  L  L  N  D  Q  K      19-38 
    183-242   aagagacccaaacacctccgcccagttccagctataccaggggtaccagttcttgggaat 
               K  R  P  K  H  L  R  P  V  P  A  I  P  G  V  P  V  L  G  N      39-58 
    243-302   atactccagctcaaagagaagaaaccccacaagacatttctaggctgggttgacaaatat 
               I  L  Q  L  K  E  K  K  P  H  K  T  F  L  G  W  V  D  K  Y      59-78 
    303-362   ggaccaatctattctgtcaaggctggggctaccaccatggttgttcttaactccactgat 
               G  P  I  Y  S  V  K  A  G  A  T  T  M  V  V  L  N  S  T  D      79-98 
    363-422   cttgcaaaggaggctatggtagacaaatattcatcaatctcaacaagaaatctctccaag 
               L  A  K  E  A  M  V  D  K  Y  S  S  I  S  T  R  N  L  S  K      99-118 
    423-482   tccctaagtattctcactcatgataaaagtatggttgcaatgagtgattatggtgacttt 
               S  L  S  I  L  T  H  D  K  S  M  V  A  M  S  D  Y  G  D  F      119-138 
    483-542   cataagacagtaaagcggaatatattggccagcgttttgggagcaaatgctcagaaacaa 
               H  K  T  V  K  R  N  I  L  A  S  V  L  G  A  N  A  Q  K  Q      139-158 
    543-602   catcgtgtccacagggacgtattgatagaaaatgtttgtaatgaattgaatgctgtcctc 
               H  R  V  H  R  D  V  L  I  E  N  V  C  N  E  L  N  A  V  L      159-178 
    603-662   gagaagtatcctgagaaagcagtaaactttagggaatattttcagtctgaacttttcaga 
               E  K  Y  P  E  K  A  V  N  F  R  E  Y  F  Q  S  E  L  F  R      179-198 
    663-722   ttggcactgaagcaaggaattggagaagacgtagagtctgtatatgttaaagagcttgga 
               L  A  L  K  Q  G  I  G  E  D  V  E  S  V  Y  V  K  E  L  G      199-218 
    723-782   tccactttgtcgagggagaagatgctcaagtatctagtatctgaccttatggagggtgct 
               S  T  L  S  R  E  K  M  L  K  Y  L  V  S  D  L  M  E  G  A      219-238 
    783-842   attgacgttgattggcgagatttcttcccatatctcagctggattcctaacccgagcttc 
               I  D  V  D  W  R  D  F  F  P  Y  L  S  W  I  P  N  P  S  F      239-258 
    843-902   gacaagaggatcaagcaaatacaatataacagggatgcagtaatgagggcactcataaag 
               D  K  R  I  K  Q  I  Q  Y  N  R  D  A  V  M  R  A  L  I  K      259-278 
    903-962   gaacagagagaacgtatcgagtctgggacggcaataaactccatgctcgactatttggtg 
               E  Q  R  E  R  I  E  S  G  T  A  I  N  S  M  L  D  Y  L  V      279-298 
   963-1022   tctgaagaacagacattaactgagaaacaacttcagatgagtgtgtgggaggaaattatt 
               S  E  E  Q  T  L  T  E  K  Q  L  Q  M  S  V  W  E  E  I  I      299-318 
  1023-1082   gaaacatcggacacaactgtggttacaacagaatgggctatgtatgaactagctaaagat 
               E  T  S  D  T  T  V  V  T  T  E  W  A  M  Y  E  L  A  K  D      319-338 
  1083-1142   ccagaacgacaggatagattatttcgtgaaattcaaggtgtctgtgggggtggtaaagta 
               P  E  R  Q  D  R  L  F  R  E  I  Q  G  V  C  G  G  G  K  V      339-358 
  1143-1202   acagaagacaaagtgcgacaactcccctacctttctgctatatttcatgaaacattgaga 
               T  E  D  K  V  R  Q  L  P  Y  L  S  A  I  F  H  E  T  L  R      359-378 
  1203-1262   aaacatggtcccgttcctattgttcctctccgatatgttcacgaggatatcgaactggga 
               K  H  G  P  V  P  I  V  P  L  R  Y  V  H  E  D  I  E  L  G      379-398 
  1263-1322   gggtactatattcctaaaggaaccgagattgctgtgaacattcatgcatgcaacatggaa 
               G  Y  Y  I  P  K  G  T  E  I  A  V  N  I  H  A  C  N  M  E      399-418 
  1323-1382   aagggggtatgggagagtcctacagaatggaagccagagagatttttggagccgaggtat 
               K  G  V  W  E  S  P  T  E  W  K  P  E  R  F  L  E  P  R  Y      419-438 
  1383-1442   gagcagaacgatttgttcaagacgatggcgtttggagcggggaagagggugtgtgctggt 
               E  Q  N  D  L  F  K  T  M  A  F  G  A  G  K  R  V  C  A  G      439-458 
  1443-1502   gctctccaggcgatgacgattttttgcctgacgatcgcgagaatggttcaagaatttgaa 
               A  L  Q  A  M  T  I  F  C  L  T  I  A  R  M  V  Q  E  F  E      459-478 
  1503-1562   tggaggctgacgggtagtgaagaagaaaatgttgctactgtgggtcttactgcctataaa 
               W  R  L  T  G  S  E  E  E  N  V  A  T  V  G  L  T  A  Y  K      479-498 
  1563-1622   cttcatcctctaatggcaaacataaagccaagaaatTGAtttcgaagaaaaaggtgttga 
               L  H  P  L  M  A  N  I  K  P  R  N  -                           499-510 
  1623-1682   aatgttaagggaaagtgaagctcttggtcctccaattataaggtatattggactcgatgc 
  1683-1742   ttgaattgtaggggctttcacttttgattgattctccagttagtagcgtagcgaggtttt 
  1743-1802   ttcttggagcagaactatgagacgctgtaaaattttcaaggttgaactttttaatttcac 
   1803-1829   atccgttttctccaaaaaaaaaaaaaa 
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Fig. 2 Suppl. Molecular cloning of InEKO1 cDNA. Products of PCR with degenerate primers (A), 5′-RACE-PCR (B) and 3′-RACE-
PCR (C). The obtained 1829-bp cDNA sequence of the InEKO1 gene and deduced 510-aa sequence of InEKO1 protein [ExPASy – 
Translate tool software (http://web.expasy.org/translate)] (D). The protein has a molecular mass of 57.93 kDa and a pI of 7.64 
[ExPASy – ProtParam software (http://web.expasy.org/protparam)]. The positions of nucleotides and amino acids are marked on the 
left and on the right side, respectively. The initiation (codon start) and termination (codon stop) of translation are designated large 
and bold letters. Before ATG and after TGA codons, 5’ and 3’ UTR regions were marked, respectively (small letters). The domain 
characteristic of the P450 superfamily was highlighted in grey, while the PLN02655 multidomain characteristic of ent-kaurene 
oxidases was emphasized. The most important and conserved catalytic domains of the P450 enzyme regions are indicated in red boxes 
– the A domain is associated with substrate binding and the oxygen pocket and traverses the distal surface of the haem. This domain 
contains a highly evolutionarily conserved polar and uncharged amino acid – threonin (T; large, white and underlined letter). The B 
domain contains the EXXR section (E and R designated as a large, white, and underlined letters) of the highly conserved E,R,R triad 
involved in positioning the haem-binding pocket. The C domain has the PERF (large, white, and underlined letters) clan designator 
region that includes the third R of the E,R,R triad. The D domain, in turn, contains a haem-binding region (FXXGXRVCAG; large, 
white and underlined letters). The haem group is covalently bonded between the sulfhydryl group of the cysteine residue and the 
vinyl group of protoporphyrin. The iron cation in haem is capable for binding oxygen by coordinate bonds that are positioned 
perpendicularly to the plane of the haem. At the N-terminus of EKO protein are a non-polar region rich in proline residues and a 
transmembrane helix structure which is crucial for protein binding with membranes. To identify characteristic domains within the 
InEKO1 the NCBI-BLAST (www.ncbi.nlm.nih.gov/BLAST) was used.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Species Name of protein and NCBI acc. no. Sequence identities – aa (%) Sequence 
similarities – aa 
(%) 

Malus  
domestica 

ent-kaurene oxidase, chloroplastic-like  
XP_008378479 

304/468 
(65) 

386/468  
(82) 

Nicotiana 
tomentosiformis 

ent-kaurene oxidase, chloroplastic 
XP_009592896 

339/514  
(66) 

417/514 
(81) 

Nicotiana 
sylvestris  

ent-kaurene oxidase, chloroplastic 
XP_009781391 

336/514  
(65) 

419/514  
(81) 

Solanum 
tuberosum 

ent-kaurene oxidase, chloroplastic-like  
XP_006354940 

329/515  
(64) 

416/515  
(80)  

Solanum 
lycopersicum 

ent-kaurene oxidase, chloroplastic  
XP_004238197 

330/515  
(64) 

413/515  
(80)  

Sesamum 
indicum 

ent-kaurene oxidase, chloroplastic-like  
XP_011083784 

328/507  
(65) 

401/507  
(79) 

Pisum  
sativum 

ent-kaurene oxidase  
AAP69988 

295/476  
(62) 

373/476  
(78) 

Lactuca  
sativa 

ent-kaurene oxidase 1 
BAG71197 

307/505  
(61) 

394/505  
(78) 

Arabidopsis 
thaliana 

ent-kaurene oxidase 1 
NP_197962 

285/467  
(61) 

368/467  
(78) 

Scoparia  
dulcis 

ent-kaurene oxidase  
ALI30656 

302/508  
(59) 

398/508  
(78) 

Pyrus 
bretschneideri 

ent-kaurene oxidase, chloroplastic-like  
XP_009364103 

309/511 
(60) 

396/511  
(77) 

Populus 
euphratica 

ent-kaurene oxidase, chloroplastic  
XP_011017256 

306/509  
(60) 

393/509  
(77)  

Stevia 
rebaudiana 

ent-kaurene oxidase CYP701A5  
AAQ63464 

293/502  
(58) 

388/502  
(77)  

Jatropha  
curcas 

ent-kaurene oxidase, chloroplastic  
NP_001292955 

304/506  
(60) 

389/506  
(76)  
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Fig. 3 Suppl. The degrees of InEKO1 identity and similarity to homologous sequences from various plant species (A) and their 
phylogenetic relationships (B). The NCBI-BLAST (www.ncbi.nlm.nih.gov/BLAST) was used to find and compare the amino acid 
sequences from various plant species to the InEKO1 sequence, and the degrees of their identity and similarity were determined. 
Phylogenetic tree was constructed with the Phylogeny program (http://www.phylogeny.fr/). Accession numbers for all sequences 
were presented in A point. Md - Malus domestica; Pb - Pyrus bretschneideri; At - Arabidopsis thaliana; Jc - Jatropha curcas; Pe - 
Populus euphratica; Ps - Pisum sativum; Si -, Sesamum indicum; Sd - Scoparia dulcis; Ns - Nicotiana sylvestris; Nt - Nicotiana 
tomentosiformis; St - Solanum tuberosum; Sl - Solanum lycopersicum; In - Ipomoea nil; Ls - Lactuca sativa; Sr - Stevia rebaudiana.  
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Fig. S4. The comparison beetwen InEKO1 and similar proteins from other plant species. The colourscXP_011017 
 

 

 

 

 

Fig. 4 Suppl. The comparison beetwen InEKO1 and similar proteins from other plant species. The colour scheme of the alignment is 
for amino acid conservation (PRALINE). The scoring scheme works from 0 up to 10 for the least and the most conserved alignment 
position, respectively. In - Ipomoea nil (GenPept acc. No. ADT64304); Si - Sesamum indicum (XP_011083784); Sd - Scoparia 
dulcis (ALI30656); Ns - Nicotiana sylvestris (XP_009781391); Nt - Nicotiana tomentosiformis (XP_009592896); St - Solanum 
tuberosum (XP_006354940); Sl - Solanum lycopersicum (XP_004238197); Md - Malus domestica (XP_008378479); Pb - Pyrus 
bretschneideri (XP_009364103); Jc - Jatropha curcas (NP_001292955); Pe - Populus euphratica (XP_011017256).  
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