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ABSTRACT 

The present study was aimed to reveal the protein profile of Nephrolepis 

falciformis J. Sm., and Nephrolepis cordifolia and Nephrolepis exaltata (L.) Schott 

var. duffi using SDS-PAGE. To reveal the inter-specific variation among the 

selected species of Nephrolepis, SDS-PAGE was carried out to obtain protein bands 

following the method described by Anbalagan. The electrophoretic gel system of 

Nephrolepis demonstrated multiple regions (5) of activity with 10 bands with varied 

Rf values. Among the three species of Nephrolepis, N. cordifolia showed maximum 

number of protein bands (4) followed by N. falciformis (3) and N. exaltata var. duffi 

(3). PP31 (Rf-0.21) expressed its unique occurrence in N. exaltata var. duffi. 

Similarly PP32 (Rf-0.24) was present only in N. cordifolia. PP33 (Rf-0.3) was seen in 

N. cordifolia and N. falciformis. PP51 (Rf-0.45) was found only in N. falciformis. PP52 

(Rf-0.47) was unique with its existence only in N. exaltata var. duffi. Each region 

expressed different proteins which act as representative of the expression of a 

particular gene in the studied species of Nephrolepis. The results obtained in the 

present study provided a low cost and quick way for the identification of inter-

specific variation among the selected Nephrolepis species. SDS-PAGE analysis 

provided strong basis for the discrimination of genotypes on the basis of specific 

polypeptide fragments. 
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INTRODUCTION  

The genus Nephrolepis also known as 

“Sword Fern” belongs to the family 

Oleandraceae. The genus Nephrolepis includes 

40 species in tropical to subtropical regions 

around the world. In India about 8 species have 

been reported by Dixit (1984). However their 

nomenclature, identity and distribution are still 

to be confirmed (Manickam and Irudayaraj, 

1992). Hovenkamp and Miyamoto (2005) and 

Patil and Dongare (2013) enumerated 

morphological features of Nephrolepis species. 

Johnson (2015) studied the protein profile of 

Nephrolepis exaltata (L.) Schott, Nephrolepis 

auriculata (L.) Trimen and Nephrolepis 

multiflora (Roxb.) Jarret from Tamil Nadu, 

South India using SDS-PAGE. But there is no 

report on the biochemical and molecular 

systemtics of Nephrolepis from Northern India. 

To define biochemical and molecular features 

and to know inter and intra specific variation, 

studies are needed to be carried out. 

Polyacrylamide Gel Electrophoresis (PAGE) is 

a versatile biochemical technique to detect 

genetic variation. With this knowledge the 

present study was aimed to reveal the protein 

profile of Nephrolepis falciformis J. Sm., and 

Nephrolepis cordifolia (L.) Presl., and 

Nephrolepis exaltata (L.) Schott var. duffi  

using SDS-PAGE.  

MATERIALS AND METHODS 

For the electrophoresis studies, 500 mg 

young individual croziers (Young sporophytes 

before sori formation) of Nephrolepis 

faliciformis J. Sm., (SAC – 331) and 

Nephrolepis cordifolia (SAC – 319) and 

Nephrolepis exaltata (L.) Schott var. duffii 

Moore, (SAC – 326) were harvested from the 

natrual habitat and established in the Botanic 

Garden of Department of Botany, St. Andrew’s 

College, Gorakhpur- 273001, Uttar Pradesh, 

India. The croziers were ground on ice cold 

mortar and pestle with 0.1 M Tris buffer (pH 

7.0). The resultant slurry was centrifuged at 

10,000 rpm for 10 min at 4ºC in cooling 

centrifuge and the supernatant was stored at -

70ºC before use. SDS-PAGE was carried out to 

obtained protein bands with 6% stacking and 

10% separating gel (Anbalagan, 1999). After 

electrophoresis the gel was observed using a 

Vilber Loubermat gel documentation system 

and banding profiles of protein was compared 

by zymogram.  

RESULTS 

The relative positions of the protein 

bands of Nephrolepis falciformis J. Sm., and 

Nephrolepis cordifolia (L.) Presl., and 

Nephrolepis exaltata (L.) Schott var. duffi were 

revealed by SDS-PAGE. The electrophoretic 

gel system of Nephrolepis demonstrated 

multiple regions (5) of activity with 10 bands 

with varied Rf values (Table 1; Fig. 1 A and B). 

Among the three species of Nephrolepis, N. 

cordifolia showed maximum number of protein 

bands (4) followed by N. falciformis (3) and N. 

exaltata var. duffi (3). The observed protein 
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profile clearly explained the similarity and 

variation among the studied species of 

Nephrolepis. Each region expressed different 

proteins with varied moelcular weight which 

act as representative of the expression of a 

particular gene in the studied species of 

Nephrolepis. Based on the occurrence of 

proteins in the Nephrolepis gel system, the 

protein profiles were classified into ten regions. 

The Nephrolepis gel system showed only the 

protein occurrence from Region 1 to Region 5. 

Region 1 was observed with two proteins (PP1
1 

& 2
) with Rf- 0.01 and 0.10 showed their 

presence only in N. cordifolia. Region 1 

explained the unique features of N. cordifolia. 

Region 2 showed only one protein band with 

0.18 (PP2
1
). The protein PP2

1 
(Rf-0.18) was 

found only in N. exaltata var. duffi. Region 3 

depicted three bands with three positions. PP3
1
 

(Rf-0.21) expressed its unique occurrence in N. 

exaltata var. duffi. Similarly PP3
2
 (Rf-0.24) 

was present only in N. cordifolia. PP3
3
 (Rf-0.3) 

was observed in N. cordifolia and N. 

faliciformis. In region 3, the studied three 

species explained its exclusive character with 

the distinct Rf value and protein occurrence in 

the protein gel system of Nephrolepis. Region 4 

failed to show the protein occurrence in the gel 

system of Nephrolepis. Region 5 represented 

with two bands with two varied positions. PP5
1
 

(Rf-0.45) showed its occurrence only in N. 

falciformis. PP5
2
 (Rf-0.47) has demonstrated its 

unique existence only in N. exaltata var. duffi. 

Regions 7 - 10 were failed to express any 

protein occurrence in the gel system of 

Nephrolepis. The banding patterns of proteins 

in the SDS-PAGE gel system of Nephrolepis 

exhibited the similarity and variation among the 

studied three species of Nephrolepis.  

Among the various analytical tools, 

electrophoresis is a relatively simple, rapid and 

highly sensitive tool to study the properties of 

proteins and nucleic acids. Johnson et al., 

(2005), Johnson (2007),  Sivaraman et al. 

(2011), Revathy et al. (2011), Narayani and 

Johnson (2013) and Johnson (2015) employed 

PAGE as an important tool to study the inter 

and intra specific variation and evolutionary 

relationships of selected pteridophytes. In 

addition, researchers employed the Poly 

Acrylamide Gel Electrophoresis (PAGE) to 

know information about the molecular weights 

and charges of proteins. In the present study 

also SDS –PAGE protein profiles distinguished 

the similarity and variation among the three 

Nephrolepis species. The results of the present 

study also supplemented the previous 

observation and application by expressing inter-

specific protein variation among the three 

Nephrolepis species. These banding profiles 

can be used as biochemical and 

pharmacognostical marker to distinguish the 

medicinally important Nephrolepis from its 

adulterants in the pharmaceutical industries. 

The results obtained in the present study 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 Nephrolepis species. SDS-PAGE 
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analysis provided strong basis for the 

discrimination of genotypes on the basis of 

specific polypeptide fragments.  

Table 1: SDS – PAGE Profile of Nephrolepis from Gorakhpur 

MW-Rf Positions 

Nephrolepis 

exaltata var. 

duffi 

Nephrolepis 

falciformis 

Nephrolepis 

cordifolia 

0.01 PP1
1
 

  
* 

0.1 PP1
2
 

  
* 

0.18 PP2
1
 * 

  
0.21 PP3

1
 * 

  
0.24 PP3

2
 

  
* 

0.3 PP3
3
 

 
* * 

0.45 PP4
1
 

 
* 

 
0.47 PP4

2
 * 

  
0.57 PP5

1
 

 
* 

 
 

 

Fig. 1: SDS – PAGE Profile and Zymogram of Nephrolepis from Gorakhpur 

1 - Nephrolepis exaltata var. duffi; 2 - Nephrolepis falciformis; 3 -  Nephrolepis cordifolia 
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