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ABSTRACT 

The present study was aimed to reveal the protein profile of four Diplazium species viz., Diplazium 

esculentum(Retz.) Sw., Diplaziumbeddomei C. Chr., Diplaziumdilatatum Bl. and Diplazium brachylobum 

(Sledge) Manickam et Irudayaraj and explain the similarity and variations using SDS-PAGE profiles. For the 

protein isolation and separation, 500 mg of young individual croziers of D. esculentum, D. beddomei, D. 

dilatatum and D. brachylobum were harvested and proteins were isolated using phosphate buffer.SDS-PAGE 

was carried out to obtain protein bands. After electrophoresis the gel wasobserved using a Vilber Loubermat 

gel documentation system and banding profiles of protein were documented. A total of 60 bands with multiple 

regions of activity with varied MW-Rf values were observed in the protein electrophoretic system of 

Diplazium. Among the four species of Diplazium, D.dilatatum showed maximum number of protein bands (17) 

followed by D.beddomei and D.esculentum (16) and D. brachylobum (11). The observed protein profile 

showed thesimilarity and variation among the studied species of Diplazium. 
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INTRODUCTION 

Diplazium is the genus that belongs to 

cliff fern family which included approximately 

350-400 species. Due to the difference in the 

dissection of Diplazium fronds, are not easy to 

identify (Manickam and Irudayaraj, 1992). In 

India, there are 29 species and few varieties are 

distributed. Of which only nine species and a 

variety are reported in South India (Dixit, 

1984).The molecular taxonomical relationships 

(similarities and variations) among the Indian 

pteridophytes are limited (Johnson, 2015).In the 

recent years, there has been explosion in the 

availability of different types of genetic 

markers.  Due to advancement of the molecular 

biology, certain knowledge of the plants in 
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molecular level has been obtained (Johnson 

2015; Dominic et al., 2016; Sivaraman et al., 

2011; Revathyet al., 2011).  

Antioxidant, antimicrobial and cytotoxic 

activity was studied in D. esculetum by Saleha 

et al.(2014). Preliminary phytochemical 

screening of D. brachylobum has been done by 

Johnsonet al. (2011). Analgesic activity of 

medicinally important leaf of D. esculentum 

was revealed by Sonia et al. 

(2016).Electrophoresis is the rapid, relatively 

simple and highly sensitive tool to study the 

properties of protein and nucleic acid. SDS-

PAGE has been employed to know the inter and 

intra specific variation and evolutionary 

relationships among the plant species (Dominic 

et al., 2016). There is no evidenceon molecular 

and biochemical systematic studies 

onDiplazium species. To fulfill the lacuna, the 

present study was aimed to reveal the protein 

profile of four Diplazium species viz., 

Diplazium esculentum (Retz.) Sw., 

DiplaziumbeddomeiC. Chr., 

DiplaziumdilatatumBl. and 

Diplaziumbrachylobum(Sledge) Manickamet 

Irudayarajand explain the similarity and 

variations using SDS-PAGE profiles. 

MATERIALS AND METHODS 

For the electrophoresis studies, 500 mg 

of Diplazium esculentum (Retz.) Sw., 

D.beddomei C. Chr., D. dilatatum Bl. and 

D.brachylobum (Sledge) Manickam et 

Irudayaraj  young individual croziers were 

harvested from Gurukula Botanical Sanctuary, 

Wayanad, Western Ghats of India and ground 

on ice cold mortar and pestle with 0.1 M 

phosphate buffer (pH 7.0). The resultant slurry 

was centrifuged at 10,000 rpm for 10 min at 

4ºCin cooling centrifuge and the supernatant 

was stored at -70ºC before use. SDS-PAGE was 

carried out to obtain protein bands following 

the method described by Anbalagan (1999). 

After electrophoresis the gel wasobserved using 

a Vilber Loubermat gel documentation system 

andbanding profiles of protein was 

documented. For the interspecific relationship 

studies, the protein profile was converted into 

a“1” and “0” matrix, to indicate the presence or 

absence of the Rf values, respectively. Genetic 

similarities (GS) were estimated according to 

Nei and Li (1989). To demonstrate the inter-

specific relationship among the studied 

Diplazium, a dendrogram was constructed by 

UPGMA usingNTSYSpc-2.0 software. 

RESULT AND DISCUSSION 

The SDS-PAGE protein profiles for four 

Diplazium species were demonstrated in Fig 1 

(Table 1). A total of 60 bands with multiple 

regions of activity with varied MW-Rf values 

were observed in the protein electrophoretic 

system of Diplazium. Among the four species 

of Diplazium, D.dilatatum showed maximum 

number of protein bands (17) followed by 

D.beddomei and D.esculentum (16) and 

D.brachylobum (11). The observed protein 

profile showed the similarity and variation 
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among the studied species of Diplazium. Each 

region expressed different proteins which act as 

representative of the expression of a particular 

allele / gene in the studied species of Diplazium. 

Based on the occurrence of proteins in the 

Diplazium gel system, the protein profiles were 

classified into seven regions. Region 3 showed 

four proteins with MW (95.4, 93.3, 88.2, 81.2 

KDa). D.brachylobum and D.esculentum 

showed similarity by expressing the proteins 

MW 95.4 and 81.2 KDa where as D.beddomei 

and D.dilatatumrevealed the similarity by MW 

93.3 KDa.D. dilatatum showed its uniqueness 

with the protein of MW 88.2 KDa in region 3. 

Region 4 showed four proteins with four 

positions (PP4
1-4

). Two unique bands were 

found inD. brachylobum(PP4
2
) and D. 

dilatatum (PP4
3
)with MW 70.7 and 61.6 KDa 

respectively. Region 5 showed seven proteins 

with four unique bands D. brachylobum (MW 

52.1 KDa), D. esculentum (MW 50.1, 47.4 KDa) 

and D. dilatatum (MW 45.8 KDa).  Region 6 

showed 5 proteins MW (41.9, 39.8, 39.2, 38.0, 

36.5 KDa). They had 3 unique bands with one 

band in D. beddomei (MW 39.8 KDa) and two 

bands in D. dilatatum (MW 41.9 and 36.5 KDa). 

 

Fig. 1: SDS-PAGE Profile of Diplazium species 
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Table 1: SDS-PAGE Protein Pattern of Diplazium 

RF MW Region Position 
D. 

brachylobum 

D. 

esculentum 

D. 

beddomei 

D. 

dilatatum 

0.23 95.4 

3 

PP3
1
 * * 

  
0.25 93.3 PP3

2
 

  
* * 

0.28 88.2 PP3
3
 

   
* 

0.3 81.2 PP3
4
 * * 

  
0.32 79.4 

4 

PP4
1
 

  
* * 

0.33 70.7 PP4
2
 * 

   
0.35 61.6 PP4

3
 

   
* 

0.38 57.5 PP4
4
 * 

  
* 

0.41 52.1 

5 

PP5
1
 

 
* 

  
0.42 51.3 PP5

2
 * 

 
* * 

0.43 50.1 PP5
3
 

 
* 

  
0.45 47.4 PP5

4
 * 

   
0.46 46.7 PP5

5
 

 
* * 

 
0.48 45.8 PP5

6
 

   
* 

0.49 45.1 PP5
7
 

 
* * * 

0.52 41.9 

6 

PP6
1
 

   
* 

0.54 39.8 PP6
2
 

  
* 

 
0.55 39.2 PP6

3
 * * 

  
0.57 38.0 PP6

4
 

 
* * * 

0.59 36.5 PP6
5
 

   
* 

0.61 33.1 

7 

PP7
1
 

 
* * * 

0.64 30.3 PP7
2
 

 
* * 

 
0.65 29.7 PP7

3
 * * * 

 
0.67 29.1 PP7

4
 

  
* * 

0.71 26.3 

8 

PP8
1
 

 
* * * 

0.74 23.4 PP8
2
 * 

   
0.75 22.0 PP8

3
 

 
* * 

 
0.78 19.0 PP8

4
 * 

   
0.8 17.9 PP8

5
 

 
* 

 
* 

0.83 15.9 

9 

PP9
1
 * 

 
* 

 
0.86 13.8 PP9

2
 

 
* 

 
* 

0.87 13.2 PP9
3
 

  
* * 

0.88 12.5 PP9
4
 

 
* * 

 

 

Region 7 showed four proteins with 

positions (PP7
1-4

). Region 8 showed five 

proteins with two unique bands in 

D.brachylobum with MW (23.4 and 19.0). 

Region 9 showed four proteins with Rf values 

(0.80, 0.83, 0.86, 0.87, 0.88) and MW (15.9, 
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13.8, 13.2 and 12.5 KDa).The banding patterns 

of proteins in the SDS-PAGE gel system of 

Diplazium discussed the similarity and 

variation between the studied four species of 

Diplazium. The similarity indices were 

calculated and cladogram was constructed 

based on the protein profiles of Diplazium (Fig. 

2). The cladogram based on the protein profile 

revealed the similarities between D.esculentum 

and D.beddomei. The evolutionary tree which 

constructed based on the protein profile 

expressed two clusters (C1& C2). The C1 

includes only one species D.brachylobum and 

C2 with three species. C2 is further separated 

into two branches (B1& B2). B1 includes two 

species D.esculentum & D.beddomei which 

may be due to the morphological similarity 

such as rhizome erect and cytological similarity 

such as the chromosome number is 41 for both 

species. B2 contains only one species 

D.dilatatum. The result of the present study 

supplemented the morphological character 

based classification and confirmed the 

interspecific variations and similarity among 

the four species of Diplazium. D.dilatatum 

showed maximum uniqueness with five bands. 

The protein profiles were used as a distinguish 

tool to identify the similarity and variations of 

ferns by Johnson (2015), Dominic et al., (2016), 

Sivaraman et al.,(2011), Revathy et al. (2011), 

Johnson (2015 and 2015a).Furthermore, the 

results obtained in this work also showed that 

SDS-PAGE analysis can provide an easy, low 

cost and quick way for the identification of 

inter-specific variation among the selected 

Diplazium species. SDS-PAGE analysis 

provided strong basis for the discrimination of 

genotypes on the basis of specific polypeptide 

fragment. These banding profiles can be used as 

biochemical and pharmacognostical marker to 

distinguish the medicinally important ferns 

from its adulterants in the pharmaceutical 

industries. 

 

Fig. 2: Protein Profile based Cladogram of Diplazium species 
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