
Yogesh Pal, Santosh Kumar, Madhulika Singh 

ANALYSIS AND DESIGNING A DNA FINGERPRINTING BASED 

IDENTIFICATIONS (DNAFIDS) MODEL … 
RT&A, No 1 (61) 

Volume 16, March 2021  

152 

 

Analysis and Designing A DNA Fingerprinting Based 

Identifications (DNAFIDs) Model and Database 

Management System 
 

 

     Yogesh Pal  
● 

Research Scholar, Department of Computer Science & Engineering,  

Maharishi University of Information Technology, Lucknow 

Er.yogeshpal15@gmail.com 

 

Santosh Kumar 
● 

Associate Professor, Department of Computer Science & Engineering,  

Maharishi University of Information Technology, Lucknow 

Sant7783@hotmail.com 

 

Madhulika Singh  
● 

 Professor, School of Science, Maharishi University  

of Information Technology, Lucknow 

Madhulika.anil@gmail.com 

 
 

Abstract 

 

The revolutionary discovery in forensic investigation in DNA fingerprinting that helps to 

identify individuals it is an important tool for molecular research that support the human 

breeding. DNA fingerprinting model played an important role in identifying an individual 

in millions of people by looking in unique patterns in their DNA. DNA fingerprinting is a 

technique that simultaneously detects lots of minisatellites in genome to produce a pattern 

unique to an individual. In this research work, we analyzed DNA fingerprinting based 

identification and designed a DNA fingerprinting based identification model along with 

DNA database management system for 360 degree interlinking i.e. all services and 

progresses will be progressed by DNAFIDs and database.  

 

Keywords: DNA Fingerprint, DNA Database Management System, Algorithm.  

 

1. Introduction 
 

The individual-explicit DNA designs give an incredible technique to singular recognizable proof 

and paternity testing. At that point, it was imagined that the execution of these applications would 

be extended, and that major lawful issues would be experienced as DNA proof continued from the 

exploration lab to the court. Ensuing history demonstrated that this forecast was unduly negative. 

After agreeably settled the migration question by DNA fingerprinting, the DNA proof is utilized in 
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different cases everywhere on the world. Thusly, the DNA fingerprinting based model is planned 

here for ID and confirmations of people. 

DNA fingerprinting is otherwise called DNA profiling, it is a method applied by the 

analysts/researcher to discover the genunity of the person's personality. As practically 100% of the 

genomes are indistinguishable all through the human populace yet there are still a little sum level 

of genomes fluctuates which don't have such a great amount of effect on the distinguishing proof 

of people. The variable DNA Sequences named polymorphic producers can be utilized to both 

separate and relate people. In spite of the fact that it is another innovation, it had an extraordinary 

effect nearly on each field like criminal equity, paternity tests and legacy matters to set up 

recognize in criminal cases.    

An article data set is an information base administration framework in which data is spoken to 

as items as utilized in object-situated programming. Item information bases are not the same as 

social information bases which are table-arranged. Item social information bases are a half breed of 

the two methodologies. Subsequently, a DNA unique mark information base is planned here that 

includes the creation of a lot of heterogeneous information for which stockpiling, examination, and 

recovery are time and asset expending. To handle the a lot of information produced by research 

centres and lead quality control, an information base administration framework is direly expected 

to follow tests and investigate information.  

DNA fingerprints can be overseen methodically by a PC, and can be sorted out in DNA unique 

mark information bases. DNA unique mark data sets are fundamental and significant apparatuses 

for plant sub-atomic examination since they give amazing specialized and data uphold for crop 

reproducing, assortment quality control, assortment right assurance, and sub-atomic marker-

helped rearing. Building a DNA unique mark information base includes the creation of a lot of 

heterogeneous information for which stockpiling, examination, and recovery are time and asset 

devouring. Some organic information the executives programming has been created. For instance, 

SLIMS can arrange, store, and access test data; AutoLabDB gives information base pattern to help 

mechanized labs. 

In this paper, we portray the DNA-Fingerprinting based recognizable proof framework 

(DNAFIDs) that is created for tackle the issues identified with research the legitimacy of the 

people. DNAFIDs has programmed assortment, stockpiling, and productive administration 

capacities dependent on combining and correlation calculations to deal with gigantic measures of 

unique mark information, and the framework can likewise perform hereditary investigations. 

 

2. Background 
 

There are a few analysts have done parcel of exploration to improve the presentation and time 

inertness. Let us first quickly examined some exploration works identified with DNA 

Fingerprinting database.  

 

Receptacle et al [1] have built up the plant global DNA-fingerprinting framework (PIDS) utilizing 

an open source web worker and free programming that has programmed assortment, stockpiling, 

and productive administration capacities dependent on combining and examination calculations to 

deal with enormous microsatellite DNA unique mark information. Wilton, R. et al [2] have 

assembled a smaller, effectively recorded information base that contains the crude read 

information for more than 250 human genomes, including trillions of bases of DNA, and that 

permits clients to look through these information progressively. The Terabase Search Engine 

empowers recovery from this information base of the apparent multitude of peruses for any 

genomic area surprisingly fast. Jasrotia et al [3] have introduced VigSatDB the world's first 

extensive microsatellite information base of sort Vigna, containing >875 K putative microsatellite 

markers with 772 354 basic and 103 865 compound markers mined from six genome gatherings of 

three Vigna species, specifically, Vigna radiata (Mung bean), Vigna angularis (Adzuki bean) and 
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Vigna unguiculata(Cowpea). Backiyarani et al [4] have given data on in silico polymorphic SSRs 

(2830 SSRs) between the differentiating cultivars for each pressure and inside pressure. Data on in 

silico polymorphic SSRs explicit to differentially communicated qualities under tested condition 

for each pressure can likewise be gotten to. This information base encourages the recovery of 

results by exploring the tabs for cultivars, stress and polymorphism. Struyf et al [5] have grouped 

the investigations by purposes: (I) identification and leeway; (ii) discouragement; and (iii) 

criminological logical information. Every classification utilizes various estimations to assess 

viability. Mantelatto et al [6] have planned to get successions of the mitochondrial markers (COI 

and 16S) for decapod scavangers appropriated at the São Paulo coastline and to test the precision 

of these markers for species ID from this district by contrasting our groupings with those 

effectively present in the GenBank information base.  Zhou et al [7] have chosen 23 sets of SSR 

groundworks to distinguish and break down 73 assortments of head lettuce. The outcomes 

recognized a sum of 117 transformed alleles identified in 23 loci, with the quantity of every loci 

going from 2 to 11, with a normal of 5.1 changed alleles per locus. Sochorová, et al [8] have set up 

the animal rDNA data set containing cytogenetic data about these loci in 1343 animal species (264 

families) gathered from 542 distributions. Bengtsson-Palme et al [9] have introduced an update to 

Metaxa2 that empowers the utilization of any hereditary marker for ordered characterization of 

metagenome and amplicon succession information. Li et al [10] have built up a novel strategy for 

SSR genotyping, named as AmpSeq-SSR, which joins multiplexing polymerase chain response 

(PCR), directed profound sequencing and far reaching examination. Yu et al [11] have built up an 

information base, PMDBase, which coordinates a lot of microsatellite DNAs from genome 

sequenced plants species and incorporate a web administration for microsatellite DNAs ID. 

Benschop et al. [12] analyzed for blended DNA profiles of variable intricacy whether the genuine 

benefactors are recovered, what the quantity of bogus positives over a LR limit is and the 

positioning situation of the genuine contributors. Carew et al [13] have inspected the utilization of 

DNA scanner tags for species recognizable proof and think about DNA barcoding endeavors of 

macroinvertebrates from Australia with those internationally. We consider the function of high-

throughput sequencing of DNA scanner tags in freshwater bioassessment and its likely use in 

biosurveillance. Saja et al [14] have fabricated a DNA profile information base framework 

dependent on fifteen autosomal STR loci, which are (D3S1358, VWA, FGA, D8S1179, D21S11, 

D18S51, D5S818, D13S317, D7S820, TH01, TPOX, CSF1PO, D19S433, D2S1338, D16S539) in 

addition to Amelogenin (AMEL) to decide sex. 

 

3. Methodologies and Experiments 
 

3.1. Fingerprinting Database Implementation 
 

Unique mark information bases are organized assortments of unique mark information mostly 

utilized for either assessment or operational acknowledgment purposes. The fingerprints in 

information bases for assessment are generally separated from the character of the relating people, 

are freely accessible for research purposes, and typically comprise of crude unique mark pictures 

obtained with live-examine sensors or digitized from inked unique mark impacts on paper. These 

information bases are the reason for research in programmed unique mark acknowledgment, and 

along with explicit trial conventions, are the reason for various innovation assessments and 

benchmarks. 

The unique mark information are put away in various unique mark data sets as indicated by 

their various purposes and capacities as follows. Trial Fingerprint Database (TFD): An 

experimenter can transfer an Excel document, Gene Mapper yield record, and task record into the 

EFD. Unique finger impression data is recorded and can be questioned and followed. Each bit of 

unique mark information in the TFD must be inspected through the Fingerprint Merging 
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Algorithm by the experimenter before the unique mark information are submit consequently to the 

Sample Fingerprint Database (SFD). This combining calculation can tackle the issue of unique 

mark duplication in numerous tests of a solitary experimenter and diminish trial blunders. This 

plan additionally guarantees the respectability of information and keeps away from the 

nonappearance of loci information. Test Fingerprint Database (SFD): An experimenter can review 

the example unique mark information (in the SIT) from the TFD. After the information are 

inspected and affirmed by the experimenter, a lot of test fingerprints are created and submitted 

consequently to the Local Fingerprint Database (LFD) utilizing the Fingerprint Merging 

Algorithm. By consolidating the examined information, any counterfeit mistakes brought about by 

various experimenters can be diminished. The two layers of information review and union (TFD–

SFD and SFD–LFD) accomplish adequate quality confirmation of the trial results information. 

Neighborhood Fingerprint Database (LFD): The LFD can be utilized for unique mark information 

correlations and reports. A locking capacity is given and, once bolted, the information can't be 

changed. DNA Fingerprinting Database can track DNA samples through workflows, which allows 

users to trace back to GE and CE files (CE image on each primer locus). Users can also query the 

sample sources.  

The entire DNA unique mark information base contains fundamental data, exploratory data, and 

unique mark information data. These information are referred to one another by IDs or scanner tag 

numbers. To tackle the difficult that unique mark information are viable with various harvest 

groundworks, DNA Fingerprinting Database stores unique finger impression information and 

unique mark picture data in autonomous records. The unique mark information record is related 

with the capacity way data of the unique finger impression picture, and afterward the finger 

impression information document way data is put away in the fundamental data table of unique 

mark information. When stacking and refreshing unique mark information and unique mark 

pictures, just new data should be composed into the unique finger impression information 

document. This methodology keeps away from the issue of moderate tasks, for example, questions 

that utilization an information base to store a lot of double information. Further, the unique mark 

information and finger impression picture data are put away with more noteworthy opportunity, 

and the DNA unique finger impression data set can be sponsored up and reestablished all the 

more rapidly.  

 

 
 

 

Figure 3.1.1. Class diagram for DNA Fingerprinting Database 
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3.2. DNA Fingerprinting Model 
 

In spite of the fact that the larger part of the human genome is indistinguishable over all people, 

there are locales of variety. This variety can happen any place in the genome, including territories 

that are not known to code for proteins. Examination concerning these noncoding districts 

uncovers rehashed units of DNA that shift long among people. Researchers have discovered that 

one specific sort of rehash, known as a short couple rehash (STR), is moderately handily estimated 

and analyzed between various people. Truth be told, the Federal Bureau of Investigation (FBI) has 

recognized 13 center STR loci that are currently regularly utilized in the distinguishing proof of 

people in the United States, and Interpol has distinguished 10 standard loci for the United 

Kingdom and Europe. Nine STR loci have likewise been distinguished for Indian populaces. As its 

name infers, a STR contains rehashing units of a short (commonly three-to four-nucleotide) DNA 

succession. The quantity of rehashes inside a STR is alluded to as an allele. For example, the STR 

known as D7S820, found on chromosome 7, contains somewhere in the range of 5 and 16 rehashes 

of GATA. Accordingly, there are 12 distinct alleles feasible for the D7S820 STR. A person with 

D7S820 alleles 10 and 15, for instance, would have acquired a duplicate of D7S820 with 10 GATA 

rehashes from one parent, and a duplicate of D7S820 with 15 GATA rehashes from their other 

parent. Since there 12 unique alleles for this STR, there are hence 78 various potential genotypes, or 

sets of alleles. In particular, there are 12 homozygotes, in which a similar allele is gotten from each 

parent, just as 66 heterozygotes, in which the two alleles are unique. 

 
3.2.1. Class Diagram for DNA Fingerprinting Identification Database 
The core functions of  DNA fingerprinting database (DNAFDs) include data generation, data 

storage, data audit, and data analysis. By providing automatic data generation, storage, audit, and 

rapid comparison functions, it can replace the previous methods of manually entering data into the 

database and manually comparing and merging data. Only a small amount of data needs to be 

corrected manually, namely data that the algorithm cannot automatically determine, to achieve the 

target of rapid processing of DNA fingerprint data. The data generation function in DNAFIDs is 

divided into two parts, Test information processing and fingerprint data analysis processing. 

These two parts correspond to the phases before and after a complete Testing, namely the 

experimental phase and the data analysis phase. Thus, DNAFIDs provides comprehensive data 

analysis auxiliary functions for the experimenter, simplifies the often difficult data analysis phase, 

improves the quality of data analysis, and provides the basis for the analysis of mass fingerprint 

data. The modular structure of DNAFID is shown in Figure 3.2.1.1. 

 
 

Figure 3.2.1.1. Class Diagram for DNA Fingerprint Identification System 
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3.3. DNA Fingerprinting Algorithm 

 
     The DNA fingerprinting or DNA profiling is the technique to applied on the criminal check and 

wrongdoing scene examination. In any case, it is likewise pertinent to building up a connection 

between two people and to know somebody's character. The testing strategy is drilled for people 

as well as for any living beings present on earth. DNA is our outline, premise of life, encodes 

proteins, and directs quality articulation. It is comprised of sugar, phosphate, and nitrogenous 

bases. DNAs are situated on chromosomes. The entire arrangement of DNA or chromosomes is 

known as the genome. Strangely, there are a few districts in our genome that are exceptional and 

hypervariable. 

     As the DNA Profiling or DNA fingerprinting ID is broadly utilized in criminal 

confirmation, wrongdoing scene examination and paternity check yet restricted utilized 

continuously and moment individual ID since it required additional time and research 

centres to play out the DNA fingerprinting test. We attempting to plan and build up a model 

for DNA profiling or DNA fingerprinting to distinguish an individual immediately. The 

Fingerprint Comparison Algorithm is applied to finish the correlation between the source and 

target fingerprints, which can uncover contrasts, missing, or no contrasts between 

fingerprints. DNA Fingerprinting Database centres around the canter recognizable proof 

capacity, including valid ID, virtue ID, and paternity testing. It additionally has a hereditary 

examination work that permits clients to perform hereditary bunching and heterosis bunch 

investigations of their transferred information.  

 

3.3.1. Process for DNA Comparison 

 

There are two steps first one is producing or extracting DNA and other one is comparing 

or merging the DNA. Therefore, the first part containing several steps for extracting DNA 

these are: 

 

3.3.1.1. DNA Extraction 

 

DNA can be extracted from human material like blood, hair, skin etc. therefore, several 

steps for it such as: 

1. Cut the DNA into thousands of pieces in various length through restriction 

enzymes. 

2. Separate DNA according their size through gel electrophoresis. 

3. Producing a single stands of DNA by unzipping DNA after blotted out of the 

triagile gel on to a robust piece of nylon membrane. 

4. Incubated the nylon membrane with radioactive probes which are attached to 

minisatellites in genome. 

5. The minisatellites visualised by exposing the nylon membrane to x-ray film. A 

radioactive pattern of 30 dark brands appeared on film known DNA Fingerprint. 

 

3.3.1.2.  DNA Comparison 

 

DNA Comparison or DNA profiling also known as Short Tendom Repeats (STRs) 

analysis relies on microsatellites rather than minisatellites.  An algorithm is designed 

here for it: 

Step 1: Set result = 1 if sample matched, Set result = 0 if sample not matched 
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Step 2: Insert Loci 1 and Loci 2 

Step 3: Compare the values of Loci 1 and Loci 2 

 If Loci 1 == Loci 2 or Loci 1 <= Loci 2 

 Return 1 

 Else  

Return 0 

 Endif  

Step 4: Return result 

Step 5: Exit 

 

4. Modelling and their Functionalities 
 

DNA fingerprinting Database system was constructed using a relational database. The database is 

implemented based on the current mainstream open source software SQL Server. Figure 4.1 shows 

the entity relationship model (ERD). Using Chen’s ERD notation to represent the ERD, we first 

identified 10 entities and four relationships. A table-like model is constructed based on the ERD. 

The “PCR” and “CE” entities shown in Figure 4.1. are each split into two tables, “PCR” and 

“PCR_well”, and “CE” and “CE_well”. These tables are used to include additional information to 

describe the wells in the plate and to accurately locate them. All the entities are related by the 

source of the sample and associated with basic information such as primers, panels, and detection 

equipment to build a complete fingerprint data information system.  

 

 
 

Figure 4.1. E-R Diagram for DNA Fingerprinting Database System 

 

The whole DNA fingerprint database contains basic information, Testing information, and 

fingerprint data information. These data are referenced to each other by IDs or bar code numbers. 

To solve the problem that fingerprint data are compatible with different person primers, DNA 
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Fingerprinting Database System stores fingerprint data and fingerprint image information in 

independent files. The fingerprint data file is associated with the storage path information of the 

fingerprint image, and then the fingerprint data file path information is stored in the basic 

information table of fingerprint data. When loading and updating fingerprint data and fingerprint 

images, only new information needs to be written into the fingerprint data file. This approach 

avoids the problem of slow operations such as queries that use a database to store a large amount 

of binary data. Further, the fingerprint data and fingerprint image information are stored with 

greater freedom, and the DNA fingerprint database can be backed up and restored more quickly.  

 
Conclusion 

     

    DNA Fingerprinting is a fundamental apparatus in our research center. It helps with 

computerizing DNA unique mark analyzes and diminishes human mistake. It can finish test 

following and perform normal hereditary investigation, in this manner improving work 

proficiency and quality. PIDS can uphold every single diploid plant and can be reached out to help 

polyploid species. We can furnish clients with free customization and expansion of back-end 

capacities to meet the necessities of their labs, for example, those associated with human and 

microorganism research. PIDS can screen the test cycle and guarantee the normalization of DNA 

unique mark information. It very well may be utilized to direct between information base 

discussions, and trade unique mark information between unique mark information bases, with 

complete unique mark information handling administrations. PIDS incorporates area 

measurements, unique mark combining, finger impression correlation, and hereditary examination 

works, and is viable with single and blended DNA test preparing strategies. PIDS has a total loci 

insights work that can address the issues of a research center's inward unique mark information 

base development. PIDS can likewise satisfy the prerequisites for guideline unique mark 

information base development and sharing, and supports the extension of different identification 

innovations and various unique mark information administrations. 

 
Acknowledgements 

 

Authors are thankful to the Vice-Chancellor, Maharishi University of Information Technology 

Lucknow for giving the amazing office in the processing lab of Maharishi college of Information 

Technology, Lucknow, India. Much appreciated are additionally because of University Grant 

Commission, India for help to the University.  

 
References 

 
[1] Bin J., Yikun Z., Hongmei Y., Yongxue H., Haotian W., Jie R., Jianrong G., Jiuran Z. and Fengge W., 

“PIDS: A User-Friendly Plant DNA Fingerprint Database Management System”, genes MDPI, 11, 373, 1-

15, 2020.  

[2] Wilton, R.; Wheelan, S.J.; Szalay, A.S.; Salzberg, S.L. The Terabase Search Engine: A large-scale relational 

database of short-read sequences. Bioinformatics 2019, 35, 665–670. [CrossRef] [PubMed]  

[3] Jasrotia, R.S.; Yadav, P.K.; Angadi, U.B.; Tomar, R.S.; Jaiswal, S.; Rai, A.; Kumar, D. VigSatDB: Genome-

wide microsatellite DNA marker database of three species of Vigna for germplasm characterization and 

improvement, Database, Vol. 2019, pp. 1-3, 2019.  

[4] Backiyarani, S.; Chandrasekar, A.; Uma, S.; Saraswathi, M.S., “MusatransSSRDB (a transcriptome 

derived SSR database)—An advanced tool for banana improvement”. J. Biosci, 2019, Vol. 44, Issue 3, pp. 

110–116.  

[5] Struyf, P.; De, M.S.; Vandeviver, C.; Renard, B.; Vander, B.T., “The effectiveness of DNA databases in 

relation to their purpose and content: A systematic review”, Forensic Sci. Int. 2019, 301, 371–381. 



Yogesh Pal, Santosh Kumar, Madhulika Singh 

ANALYSIS AND DESIGNING A DNA FINGERPRINTING BASED 

IDENTIFICATIONS (DNAFIDS) MODEL … 
RT&A, No 1 (61) 

Volume 16, March 2021  

160 

[6] Mantelatto, F.L.; Terossi, M.; Negri, M.; Buranelli, R.C.; Robles, R.; Magalhaes, T.; Tamburus, A.F.; Rossi, 

N.; Miyazaki, M.J. DNA sequence database as a tool to identify decapod crustaceans on the Sao Paulo 

coastline. Mitochondrial DNA Part A 2018, 29, 805–815. 

[7] Zhou, H.Y.; Zhang, P.H.; Luo, J.; Liu, X.Y.; Fan, S.X.; Liu, C.J.; Han, Y.Y. The establishment of a DNA 

fngerprinting database for 73 varieties of Lactuca sativa capitate L. using SSR molecular markers. Hortic. 

Environ. Biotechnol. 2018, 60, 95–103. 
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