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Abstract-All primates have nails, which are flat plates that resemble claws and are located at 

the tips of the fingers and toes. Nails are equivalent to other animals' claws. Alpha-keratin, a 

polymerized protein with a thick protective coating, makes up fingernails and toenails. 

Vertebrate hooves, claws, and horns contain alpha-keratin. 144 proteins were found in 

samples from Caucasian participants during a shotgun proteomic study of the human nail 

plate. 90% of the mass of the nail plate was made up of 30 identified proteins, the majority of 

which were keratins and proteins connected to keratins. The majority of the detergent-

insoluble fraction was made up of keratins, but several cytoplasmic, membrane, and 

junctional proteins as well as histones were also found. This suggests that transglutaminases 

widely utilise readily available proteins as cross-linking substrates. 
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Introduction 

A change in the amino acid sequence may affect a protein's structure but not always its 

function. However, a change at some locations, such as conserved residues, might affect both 

the protein's structure and function. This paper demonstrates the change in percentage 

similarity after introducing mutations at different paces in the original aminoacid sequence of 

a primate nail. 

Subjects and samples 

a) Homo Sapiens- Homo sapiens (Latin for "wise man") is the name given to the human 

species. Homo sapiens is the sole living member of the genus Homo, which contains 

multiple extinct species. 

b) Gorilla- Gorillas are giant apes that are herbivorous and spend most of their time on the 

ground in the tropical forests of equatorial Africa. There are two species of gorillas, the 

eastern and western, and up to five subspecies within the genus gorilla. 

c) Nomascus leucogenya- Nomascus leucogenys (Northern White Cheeked Gibbon) is a 

species of primates in the family gibbons. They are listed as critically endangered by 

IUCN and in cites appendix i. They are native to Asia. They are diurnal herbivores. 

Individuals can grow to 545 mm. Reproduction is viviparous. They have parental care 

(female provides care and paternal care). 

https://eol.org/pages/1645
https://eol.org/pages/1652
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d) The northern white- Critically endangered cheeked gibbons are found in South and 

Southeast Asia. The southern white-cheeked gibbon, until thought to be a conspecific, is a 

close relative. Females of both species look very similar to one another. 

e) Hylobates moloch- The silvery gibbon, or Javan gibbon, is a primate belonging to the 

genus Hylobatis and subfamily Hylobatidae. It can only be found on the Indonesian island 

of Java, which is in which it lives in the unspoiled rainforests at elevations of up to 2,450 

meters. 

f) Pan troglotytes- Chimpanzees, or chimps as they are more commonly known, are a great 

ape species found across the tropical forests and savannahs of Africa. There are four 

recognized subspecies and a possible fifth. 

g) Pan paniscus- A critically endangered great ape along with one of only two species in the 

genus Pan, the bonobo was formerly known as the pygmy chimpanzee. 

h) Papio Anubis- The anubis, or olive baboon (P. anubis), is only slightly smaller than the 

chacma and olive in colour; the male has a large mane of hair over the head and 

shoulders. The anubis baboon has a wide range, from the hinterland of Kenya and 

Ethiopia through the grasslands… 

i) Pongo pygmaeus- Orangutans are great apes native to 

the rainforests of Indonesia and Malaysia. They are now found only in parts 

of Borneo and Sumatra, but during the Pleistocene they ranged throughout Southeast 

Asia and South China. Classified in the genus Pongo, orangutans were originally 

considered to be one species. 

j) Cebus imitator-  is a medium-sized New World monkey of the family Cebidae, 

subfamily Cebinae. Native to the forests of Central America, the white-faced capuchin is 

important to rainforest ecology for its role in dispersing seeds and pollen. 

Simulation Tool 

Sequence comparison is just one of the many techniques used by computational biologists, 

such as similarity searching. Other types of biologists frequently use this technique. BLAST 

(basic local alignment search technique), which compares pairs of sequences to look for local 

similarities, is the most used tool for this. In the 11 years since its publication, the original 

study that introduced BLAST has been cited more than 12,000 times, and employing BLAST 

has turned into a crucial tool in biology. It is crucial to comprehend how it works, what it 

does, how to utilise it appropriately, and how to analyse outcomes that have already been 

published. There are numerous contemporary versions of the BLAST algorithm, but NCBI 

BLAST and WU-BLAST share a common ancestor and are the most popular right now. 

Washington University in St. Louis offers WU-BLAST, while the National Centre for 

Biotechnology Information (NCBI) offers NCBI BLAST. The NCBI version of BLAST is 

described along with its foundations, methods, uses, and possible risks.  

https://en.wikipedia.org/wiki/Hominidae
https://en.wikipedia.org/wiki/Rainforest
https://en.wikipedia.org/wiki/Indonesia
https://en.wikipedia.org/wiki/Malaysia
https://en.wikipedia.org/wiki/Borneo
https://en.wikipedia.org/wiki/Sumatra
https://en.wikipedia.org/wiki/Pleistocene
https://en.wikipedia.org/wiki/Southeast_Asia
https://en.wikipedia.org/wiki/Southeast_Asia
https://en.wikipedia.org/wiki/South_China
https://en.wikipedia.org/wiki/Genus
https://en.wikipedia.org/wiki/New_World_monkey
https://en.wikipedia.org/wiki/Cebidae
https://en.wikipedia.org/wiki/Cebinae
https://en.wikipedia.org/wiki/Central_America
https://en.wikipedia.org/wiki/Rainforest
https://en.wikipedia.org/wiki/Pollen
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Performance parameter 

 Maximum Score - The Maximum Score represents the highest possible alignment score 

(bit-score) that may be achieved between the query sequence & the database segments. It 

has a relationship with the e-value that is inversely proportional. 

 Total Score - The term "Total Score" refers to the sum of the alignment scores for all of 

the sequences contained in the shared database. 

 Percent Query Coverage- The term "Percent Query Coverage" refers to the proportion 

of the total length of the query that may be located in the segments that have been 

aligned. 

 E-value- The e-value provides a measure of the likelihood that the similarity in sequences 

is not just the result of random chance. 

 Percent Identity- The percentage of identity reveals how closely the query sequence is 

related to the sequences that have been aligned. 

Experimental Findings 

Original AA sequence of keratin protein of human nail 

VTLARTDLEMQIEGLKEELAYLRKNHEEEMLALRGQTGGDVNVEMDAAPGVD

LSRILNEMRDQYEQMAEKNRRDAETWFLSKTEELNKEVASNSELVQSSRSEVTE

LRRVLQGLEIELQSQLSTKASLENSLEETKGRYCMQLSQIQGLIGSVEEQLAQL

RCEMEQQSQEYQILLDVKTRLEHEIATYRRLLXGEDAHLSSQQASGQSYSSREV

FTSSSSSSSRQTRPILKEQSSSSFSQGQSS 

ORIGINAL AMINO ACID SEQUENCE OF KERATIN PROTEIN IN HUMAN NAIL 

 

BLAST Window showing Original AMINO ACID Sequence of KERATIN of Human 

finger nail pasted in the text box 
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BLAST Window showing Result 1 of original AMINO ACID Sequence of Human Nail 

Keratin protein 

 

BLAST Window showing Result 2 of original AMINO ACID Sequence of Human Nail 

Keratin protein 
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Original 

      
Sr. No. Scientific name 

Max 

Score 

Total 

Score 

Query 

Cover 

E-

Value 

Percentage 

Identity 

1  Homo Sapiens 
482 482 100% 

2.00E-

171 100% 

2  Pan troglodytes 
471 471 100% 

9.00E-

164 97.95% 

3  Pan paniscus 
471 471 100% 

1.00E-

163 97.95% 

4  Gorilla 
471 471 100% 

1.00E-

163 97.95% 

5 
 Nomascus 

Leucogenya 469 469 100% 

7.00E-

163 97.13% 

6  Hylobates moloch 
467 467 100% 

6.00E-

162 96.72% 

7 
chlorocebus sebaeus 467 467 100% 

7.00E-

176 96.31% 

8 
papio anubis 466 466 100% 

1.00E-

161 96.31% 

9 Pongo pygmaeus 
466 466 100% 

1.00E-

161 96.72% 

10 Cebus imitator 
464 464 100% 

9.00E-

161 96.31% 

 

MUTATION 1 at position 12 replace L with Q 

VTLARTDLEMQQEGLKEELAYLRKNHEEEMLALRGQTGGDVNVEMDAAPGVDLSR

ILNEMRDQYEQMAEKNRRDAETWFLSKTEELNKEVASNSELVQSSRSEVTELRRVL

QGLEIELQSQLSTKASLENSLEETKGRYCMQLSQIQGLIGSVEEQLAQLRCEMEQQSQ

EYQILLDVKTRLEHEIATYRRLLXGEDAHLSSQQASGQSYSSREVFTSSSSSSSRQTRP

ILKEQSSSSFSQGQSS 
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BLAST WINDOW with search query showing MUTATION 1 at position 12 replace L 

Q 

 

BLAST RESULT of MUTATION 1 
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Mutation 

1 

      
Sr. No. Scientific name 

Max 

Score 

Total 

Score 

Query 

Cover 

E-

Value 

Percentage 

Identity 

1  Homo Sapiens 
479 479 100% 

4.00E-

170 99.59% 

2  Pan troglodytes 
468 468 100% 

2.00E-

162 97.54% 

3  Pan paniscus 
468 468 100% 

2.00E-

162 97.54% 

4  Gorilla 
468 468 100% 

2.00E-

162 97.54% 

5 
 Nomascus 

Leucogenya 466 466 100% 

2.00E-

161 96.72% 

6  Hylobates moloch 
464 464 100% 

1.00E-

160 96.31% 

7 
chlorocebus sebaeus 431 431 95% 

8.00E-

148 96.12% 

8 
papio anubis 431 431 95% 

1.00E-

147 96.12% 

9 Pongo pygmaeus 
463 463 100% 

2.00E-

160 96.31% 

10 Cebus imitator 
430 430 95% 

3.00E-

147 95.69% 

 

MUTATION 2 at position 19 repalace L with E, at position 30 replace M with E 

VTLARTDLEMQIEGLKEEEAYLRKNHEEEELALRGQTGGDVNVEMDAAPGVDLSRI

LNEMRDQYEQMAEKNRRDAETWFLSKTEELNKEVASNSELVQSSRSEVTELRRVLQ

GLEIELQSQLSTKASLENSLEETKGRYCMQLSQIQGLIGSVEEQLAQLRCEMEQQSQE

YQILLDVKTRLEHEIATYRRLLXGEDAHLSSQQASGQSYSSREVFTSSSSSSSRQTRPI

LKEQSSSSFSQGQSS 
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BLAST WINDOW with search query showing MUTATION 2 at position 19 replace L 

with E, at position 30 replace M with E 

 

BLAST RESULT of MUTATION 2 
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Mutation 

2 

      
Sr. No. Scientific name 

Max 

Score 

Total 

Score 

Query 

Cover 

E-

Value 

Percentage 

Identity 

1  Homo Sapiens 
475 475 100% 

1.00E-

168 99.18% 

2  Pan troglodytes 
465 465 100% 

4.00E-

161 97.13% 

3  Pan paniscus 
465 465 100% 

4.00E-

161 97.13% 

4  Gorilla 
465 465 100% 

5.00E-

161 97.13% 

5 
 Nomascus 

Leucogenya 463 463 100% 

3.00E-

160 96.31% 

6  Hylobates moloch 
464 464 100% 

1.00E-

160 96.31% 

7 
chlorocebus sebaeus 431 431 95% 

8.00E-

148 96.12% 

8 
papio anubis 431 431 95% 

1.00E-

147 96.12% 

9 Pongo pygmaeus 
643 643 100% 

2.00E-

160 96.31% 

10 Cebus imitator 
430 430 95% 

3.00E-

147 95.69% 

 

MUTATION 3 at position 7 replace D with L, at position 13 replace E with G 

VTLARTLLEMQIGGLKEELAYLRKNHEEEMLALRGQTGGDVNVEMDAAPGVDLSRI

LNEMRDQYEQMAEKNRRDAETWFLSKTEELNKEVASNSELVQSSRSEVTELRRVLQ

GLEIELQSQLSTKASLENSLEETKGRYCMQLSQIQGLIGSVEEQLAQLRCEMEQQSQE

YQILLDVKTRLEHEIATYRRLLXGEDAHLSSQQASGQSYSSREVFTSSSSSSSRQTRPI

LKEQSSSSFSQGQSS 
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BLAST WINDOW with search query showing MUTATION 3 at position 7 replace D 

with L, at position 13 replace E with G 

 

BLAST RESULT of MUTATION 3 
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Mutation 

3 

      
Sr. No. Scientific name 

Max 

Score 

Total 

Score 

Query 

Cover 

E-

Value 

Percentage 

Identity 

1  Homo Sapiens 
475 475 100% 

1.00E-

168 99.18% 

2  Pan troglodytes 
463 463 100% 

2.00E-

160 97.13% 

3  Pan paniscus 
463 463 100% 

1.00E-

160 97.13% 

4  Gorilla 
464 464 100% 

1.00E-

160 97.13% 

5 
 Nomascus 

Leucogenya 461 461 100% 

1.00E-

159 96.31% 

6  Hylobates moloch 
427 427 95% 

4.00E-

146 95.69% 

7 
chlorocebus sebaeus 428 428 95% 

2.00E-

146 95.69% 

8 
papio anubis 427 427 95% 

3.00E-

146 95.69% 

9 Pongo pygmaeus 
427 427 95% 

4.00E-

146 95.69% 

10 Cebus imitator 
426 426 95% 

1.00E-

145 95.26% 

 

Culminated Tabular representation of Results  

Max 

Score 

     
Sr. No. 

Output: Scientific 

name 
Original Mutation1 Mutation2 Mutation3 

1  Homo Sapiens 482 479 475 475 

2  Pan troglodytes 471 468 465 463 



The Ciência & Engenharia - Science & Engineering Journal 
ISSN: 0103-944X 
Volume 11 Issue 1, 2023    
pp: 2849 – 2865   

2860   
https://seer-ufu-br.online 

3  Pan paniscus 471 468 465 463 

4  Gorilla 471 468 465 464 

5 
 Nomascus 

Leucogenya 469 466 463 461 

6  Hylobates moloch 467 464 464 427 

7 chlorocebus sebaeus 467 431 431 428 

8 papio anubis 466 431 431 427 

9 Pongo pygmaeus 466 463 643 427 

10 Cebus imitator 464 430 430 426 

 

Total 

Score 

     
Sr. No. 

Output: Scientific 

name 
Original Mutation1 Mutation2 Mutation3 

1  Homo Sapiens 482 479 475 475 

2  Pan troglodytes 471 468 465 463 

3  Pan paniscus 471 468 465 463 

4  Gorilla 471 468 465 464 

5 
 Nomascus 

Leucogenya 469 466 463 461 

6  Hylobates moloch 467 464 464 427 

7 chlorocebus sebaeus 467 431 431 428 

8 papio anubis 466 431 431 427 

9 Pongo pygmaeus 466 463 643 427 

10 Cebus imitator 464 430 430 426 

 

Query Cover 

    Sr. Output: Scientific name Original Mutation1 Mutation2 Mutation3 
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No. 

1  Homo Sapiens 100% 100% 100% 100% 

2  Pan troglodytes 100% 100% 100% 100% 

3  Pan paniscus 100% 100% 100% 100% 

4  Gorilla 100% 100% 100% 100% 

5  Nomascus Leucogenya 100% 100% 100% 100% 

6  Hylobates moloch 100% 100% 100% 95% 

7 chlorocebus sebaeus 100% 95% 95% 95% 

8 papio anubis 100% 95% 95% 95% 

9 Pongo pygmaeus 100% 100% 100% 95% 

10 Cebus imitator 100% 95% 95% 95% 

 

E-Value 

     
Sr. No. 

Output: Scientific 

name 
Original Mutation1 Mutation2 Mutation3 

1  Homo Sapiens 
2.00E-

171 

4.00E-

170 

1.00E-

168 

1.00E-

168 

2  Pan troglodytes 
9.00E-

164 

2.00E-

162 

4.00E-

161 

2.00E-

160 

3  Pan paniscus 
1.00E-

163 

2.00E-

162 

4.00E-

161 

1.00E-

160 

4  Gorilla 
1.00E-

163 

2.00E-

162 

5.00E-

161 

1.00E-

160 

5 
 Nomascus 

Leucogenya 

7.00E-

163 

2.00E-

161 

3.00E-

160 

1.00E-

159 

6  Hylobates moloch 
6.00E-

162 

1.00E-

160 

1.00E-

160 

4.00E-

146 

7 
chlorocebus sebaeus 

7.00E-

176 

8.00E-

148 

8.00E-

148 

2.00E-

146 
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8 
papio anubis 

1.00E-

161 

1.00E-

147 

1.00E-

147 

3.00E-

146 

9 Pongo pygmaeus 
1.00E-

161 

2.00E-

160 

2.00E-

160 

4.00E-

146 

10 Cebus imitator 
9.00E-

161 

3.00E-

147 

3.00E-

147 

1.00E-

145 

 

Percentage Identity 

    Sr. 

No. 
Output: Scientific name Original Mutation1 Mutation2 Mutation3 

1  Homo Sapiens 100% 99.59% 99.18% 99.18% 

2  Pan troglodytes 97.95% 97.54% 97.13% 97.13% 

3  Pan paniscus 97.95% 97.54% 97.13% 97.13% 

4  Gorilla 97.95% 97.54% 97.13% 97.13% 

5  Nomascus Leucogenya 97.13% 96.72% 96.31% 96.31% 

6  Hylobates moloch 96.72% 96.31% 96.31% 95.69% 

7 chlorocebus sebaeus 96.31% 96.12% 96.12% 95.69% 

8 papio anubis 96.31% 96.12% 96.12% 95.69% 

9 Pongo abelii 96.72% 96.31% 96.31% 95.69% 

10 Cebus imitator 96.31% 95.69% 95.69% 95.26% 

 

Conclusion 

Because of the simultaneous creation of massive amounts sequencing initiatives & 

bioinformatics programs such as BLAST, researchers are now able to evaluate the genetic 

material of a wide diversity of different species. This has helped bioinformatics become a 

discipline that bridges the gap between computer science and biology, which is essential to 

the field's further growth. As a result, the use of bioinformatics techniques to the analysis of 

genome sequence data has developed into a crucial component of contemporary biological 

research. In the field of bioinformatics, BLAST is one of the most well-known methods, and 

because it can be accessed by any researcher on the internet, it is frequently utilized to 

classify sequences according to their functional and taxonomic properties. Its applications 
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range from the examination of raw sequence data to the examination of genomic 

comparisons, and they frequently expand into sequence-based data. 

Future Scope 

It is possible to evaluate evidence of evolution as well as extract valuable patterns in gene 

expression, as well as classify protein structures, make gene predictions, recognize genes, and 

diagnose various disorders that affect how genes are expressed, amongst other things. The 

ability to examine bioinformatics information is provided by data mining, which is also 

important for the recognition of patterns, categorization of data, for predicting outcomes, or 

the induction within genetic networks. 
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