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ABSTRACT 

HSMD (Human Skin Microbiome Database): It is the web site created such that it will 

provide data about microorganisms that are responsible for causing various disorders of 

human skin.  

Microbiome is the combined genetic material of the microorganisms in a particular 

environment.  
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Chapter 01. 

INTRODUCTION 

 

Human skin that is known to be the largest organ has a diverse environment of 

microorganisms (that are harmful or even may be beneficial to us). These microorganisms 

colonize the human skin. Colonization is dependent on several factors such as topographical 

location, endogenous host and exogenous ecological factors and thus biome of our skin’s 

surface directs their colonization. Skin microbiota is controlled by the immune responses 

(innate and adaptive). As human skin is diverse and vary from person to person, several 

molecular methods are being raised so as to view the bacteria that are residing on the human 

skin. Microbiome’s study is augmented and it’s even necessary to understand microbial 

involvement in diseases related to skin. This will assist in antimicrobial and pro- microbial 

ways and treatment. 

 

Skin’s environment consists of diverse habitats. The main role of the human skin is to act as 

physical barrier, regulate the body temperature, protect from harmful effects of various 

radiations and eliminate toxic substances in form of sweat. Our skin is also an edge to the 

outside surroundings. Microorganisms in the form of  bacteria, viruses and fungi colonizes 

the skin though harmful in nature, plays a major role such as Symbiotic bacteria take up a 

huge range of skin niches. These defend from attack by more pathogenic or harmful 

organisms. These microorganisms even have a role to play in our cell mediated immunity as 

they train T cells to react to identical microbes.  

 

The diverse habitat of skin environment is a collection of living biological and physical 

components. The balance between host organism and microorganism needs to be understood. 

If the balance in either way is destroyed, it can result in various skin infections and diseases. 

Amongst their balance reasons of distress can be either exogenous or endogenous.  

 

Microbiome, the colony of vast microorganisms (bacteria, viruses and fungi) possess specific 

environment and also the collection of microorganisms that are present on the human body. 

This collated environment of genomes of microorganisms specifically found on the human 

body form one colony that makes up the Microbiome. 
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Or simply we can say that microbiome is generally referred to all microbes belonging to a 

community. While sometimes it even is referred to as collection of microbes’ genes in a 

community. 
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CHAPTER 02. 

OBJECTIVE 

 

To develop a web server that: 

• Archives all the data about the skin microbiome available in literature. 

• Provide the scientific community with information on prokaryotic species that are 

present on the human skin in various diseases. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



13 
 

CHAPTER 03. 

LITERATURE REVIEW 

As we know, psoriasis is a condition where building up of skin cells occur and scaly, itchy and 

dry patches get formed. 

Yan D et al. in their paper “The Role of the Skin and Gut Microbiome in Psoriatic Disease” 

reported about changes observed in the psoriatic disease. 

 For this a number of studies were conducted by them on skin and gut micobiota in psoriatic 

patients and non-diseased individuals. Gut microbiome was collected from stool and skin 

microbiome through biopsy, or skin swabs with or without culturing. The study showed a 

trend towards an increased relative abundance of Streptococcus , along with decreased 

level of Propionibacterium in psoriasis patients compared to healthy individuals. In the gut 

microbiome, the ratio of Firmicutes and Bacteroidetes was ruffled in psoriatic individuals 

compared to healthy controls. Actinobacteria-was also relatively-underrepresented. 

From this study, a large composition of microbiomes was observed in psoriatic patients. 

These microbiomes are even responsible for additional diseases along with psoriasis. 

Propionibacterium which are known for various functions in a human body, like modulating 

the immune system, their loss can therefore lead to decreased immune tolerance and 

increased propensity for psoriatic inflammation. Likewise increase in Streptococcus may 

play a pathogenic role in psoriasis as streptococcal infections have been associated with the 

later development of guttate psoriasis and the worsening of chronic plaque psoriasis. 

Changes in the abundance of Staphylococcus in psoriatic skin are less consistent. 

It remains unclear whether the observed differences in the microbiota have a causal role in 

psoriasis or are a consequence of alterations in the environmental milieu from psoriasis. 

 

 

 

 

 

 

 



14 
 

CHAPTER 04. 

MATERIAL A ND METHODS 

 4.1 PROTOCOL 
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hierarchical data)  

 

Collection of 16s rRNA  

 

Linking organism data to 

other databases like strain 

info, ncbi etc. 

 

Preparing a database for skin 

Microbiome  
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4.2 STEPS FOLLOWED 

 

 

1. Research papers are collected from PubMed using keywords such as “skin diseases”,“ 

human skin AND Microbiome” ,”skin AND Microbiome”, “[disease name] AND 

Microbiome”,  “skin microbiota” etc. 

2. After reading these papers, PMID are collected from these. 

3. Then in NCBI this ID is used by selecting ‘BioProject’ in the drop down menu. 

4. Then biosample is selected. 

5. Click on first link. 

6. SRA link is clicked and then click on ‘Run’. 

7. Out of certain options given go to “analysis”.  

8. Then a table containing names of microorganisms appear. This data is maintained in a 

form of excel sheet. 

9. For each microorganism their taxonomical data is collected. 

10. Database is prepared. 

11. Using HTML, PHP and CSS, a home page of website is created where certain pages 

are linked. 
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4.3 Use of computational languages:  

4.3.1 HTML – (Hyper Text Markup Language) 

The back-end language that is used for developing web page.  

For Home Page : 

 

Figure 4. 1 HTML file for Home Page 
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Figure 4.2  HTML file for Home Page 
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Figure 4.3  HTML file for Home Page 

 

Figure 4.4 HTML file for Home Page 
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4.3.2 PHP (Hypertext Pre-processor) 

This is a server side scripting language that is usually designed for the web development and 

is even used generally as a programming language. Here we used this language for our 

database page. 

For Database Page: 

 

 

Figure 4.5 Code for .php file 

 

Figure 4.6 Code for .php file 
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...contd. 

 

Figure 4.7 Code for .php file 

 

Figure 4.8 Code for .php file 
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       4.3.3 CSS - (Cascading Style Sheets) 

 It is used to describe how HTML elements are to be displayed on screen. It is used 

for saving a lot of work.  

 

 

Figure 4.9 Code for .css file 
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…contd. 

 

Figure 4.10 Code for .css file 
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…contd. 

 

Figure 4.11 Code for .css file 

 

Figure 4.12 Code for .css file 
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4.3.4 JavaScript  

 It is used for making web pages interactive and provides online programs. 

 

 

Figure 4.13 Code for .js file 
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…contd. 

 

Figure 4.14 Code for .js file 
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CHAPTER 05. 

RESULTS 

After collection of data from several papers and resources on  human skin Microbiome, we 

collected the data and assembled them into one common excel file and then worked on site 

where we created three pages (i.e. home page, database page where collection of data  is 

represented and further links are given in it regarding taxonomy , and lastly the contact page). 

 

Home page: 

 

Figure 5.1 View of the homepage 
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Database page: 

For this page, certain steps were performed: 

1. Install xampp in the system. Then in the folder named xampp we have another folder 

‘htdocs’. Here create your folder (name given as ‘hsmd’). In this store your all files 

like html files, sql file, css file, js file and others. 

2. Excel sheet containing the data was converted into .csv file. 

3. Then xampp control panel was run. Actions for module (apache and MySQL) were 

started. 

 

 

Figure 5.2 While XAMPP Control Panel is made to run 
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4. In the chrome we open localhost/phpmyadmin. Here we create database. 

5. Then .csv file is imported using load data. 

 

Figure 5.3 Image showing structure of ’taxon_description’ table 

 

 

Figure 5.4 Image showing the structure for ’description’ table linked to table 

‘taxon_description’ 
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6. Database created is then exported and stored in the folder created in htdocs of xampp 

folder in C drive. 

In the database page in order to see the taxon description, under the description column click 

on the “click here” button . 

Then, 

You will obtain a “taxon description” page like this : 

 

Figure 5.5 Image showing Human skin microbiome description for Porphyromonas 

species  
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In this page we will obtain taxon description of the microorganism found on the human skin , 

responsible for diseases . This will contain information about: 

1. HSMD ID 

2. Organism Name 

3. Disease Caused By the Oragnism 

4. Accession ID 

5. NCBI Taxonomy ID 

6.   Type Strain 

7. Hierarchical Classification 

8. 16sRNA sequence 

9. Pubmed ID 

10. Nucleotide Search ID 

11. Protein Search ID 

 

Here in this description page you can view the above mentioned by clicking on the links . 

For example, in the shown image if we click on “click here”, a page will be displayed showing 

16s RNA sequence. 

 

                                 

Figure 5.6 example showing where one can get more information through 
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Figure 5.7 Image shows data for 16s RNA sequence on click 

 

And similarly if we click on another link as follows: 

 

Figure 5.8 example showing where one can get more information  about pubmed 
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Figure 5.9  Image shows pubmed data  
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Contact Page: 

Through this page, information can be obtained  regarding the skin Microbiome from the 

authors. 

 

Figure 5.10  Contact page of database 
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CHAPTER 06. 

CONCLUSION 

This HSMD site provides  biological entries for each species and an extensive 

catalogue of genes that these microbes express along with the entire genome of 

species,  protein information , strain information, taxonomical classification, sequence 

of 16srRNA  and a few more information. 
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