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Dear Students, Here you can find samples of some sample biology investigatory projects prepared by students. You can download the word file and use it for reference to make your project. Please keep in mind that you should do your research to collect information to make the project and not simply use these files. These files are provided with the sole intention of guiding the students on making the investigatory projects.
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Biology Worksheets, Notes, and Quizzes (PDF and PNG)

This is a collection of free biology worksheets, notes, handouts, slides, study guides and quizzes. Most content targets high school, AP biology, genetics, anatomy/physiology, immunology, and biology 101 and 102 in college. There is also biochemistry and physics for biologists. However, some resources are at the grade school and middle school level.
The files are PDF, PNG, JPG, and formats using Google Apps for Google Classroom. Most of the time, these formats are interchangeable. So, if you see something you like, but want a different format, just let us know. Print these resources, make transparencies and slides, etc.
In the interest of quick load time, not all of the images are shown. If you’d rather see them all, just contact us!
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General and Cell Biology

Organelles and Their Functions

Parts of a Plant Cell

Label Parts of a Chloroplast
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Label Parts of a Mitochondria

Label the Animal Cell
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Prokaryotes vs Eukaryotes Worksheet

Steps of the Cell Cycle

Steps of Mitosis

Membrane Transport Terms and Definitions
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The Plasma Membrane
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Anatomy and Physiology
These worksheets are only a portion of the available anatomy and physiology worksheets. Human anatomy and physiology worksheets have their own section.
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Label the Eye
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Types of Blood Cells
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External Nose Anatomy
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Parts of the Nose
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Label the Lymph Node

Label the Parts of the Brain
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Arteries of the Brain

Label the Pancreas

Label the Spleen
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Label the Respiratory System

Parts of a Neuron

Label the Lips

Label the Skin
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The Urinary Tract
[ Worksheet PDF ][ Worksheet Google Apps ][ Worksheet PNG ][ Answer Key PNG ]

The Bladder
	The Female Reproductive System [ worksheet PDF ][ worksheet Google Apps ][ worksheet PNG ][ answers PNG ]


Parts of a Flower

Label the Orchid Plant
[ Worksheet PDF ][ Worksheet Google Apps ][ Worksheet PNG ] [Answer Key PNG ]

Parts of an Orchid Flower
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Parts of a Fern

Parts of a Tree Trunk

Parts of a Tree
[ worksheet PDF ][ worksheet Google Apps ][ worksheet PNG ][ answers PNG ]

Parts of a Mushroom
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Label the Fish

Parts of a Bird

Bird Anatomy

Frog Life Cycle

Parts of a Mosquito (Insect)

Bones of the T. rex Skull
[ worksheets PDF ][ worksheet Google Slides ][ worksheet PNG ][ answers PNG ]

Holes of the T. rex Skull
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	Label the Moss [ worksheet PDF ][ worksheet Google Slides ][ worksheet PNG ][ answers PNG ]
	Diagram of the Human Eye [ JPG ]

Use a completed worksheet as a study guide.

Cells of the Immune System

Immune Cell Functions
[ worksheet Google Apps ][ worksheet PDF ][ worksheet PNG #1][ answers PNG #1][ worksheet PNG #2][ answers PNG #2]

Methods to Study Virus Structures
[ worksheet Google Slide ][ worksheet PDF ][ worksheet PNG ][ answers PNG ]

Icosahedral Virus Capsids

Human DNA Viruses

Human RNA Viruses
This is selection of worksheets relating to DNA, RNA, transcription, translation, genetic crosses, plasmid mapping, etc. See the full collection of genetics worksheets if you’re don’t see what you need.
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Types of Mutations
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Monohybrid Cross #6 – Sex-Linked Inheritance

Monohybrid Cross #7 – Sex-Linked Inheritance
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Use labelled diagrams as study guides.
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Physical Science for Biology
There is also an entire section devoted to physical science worksheets and study guides.
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Biology Notes Terms of Use
You are welcome to print these resources for personal or classroom use. They may be used as handouts or posters. They may  not  be posted elsewhere online, sold, or used on products for sale.
This page doesn’t include all of the assets on the Science Notes site. If there’s a table or worksheet you need but don’t see, just let us know.
Related Posts
Excellent opening paragraph stating why is the research important and leading to the research goals
Clear and concise presentation of research aims \(questions\)
Research plan is well \ detailed starting from third paragraph.
Pronoun problem: who is the "w\ e"? Earlier, "I" is very clear, but this "we" lacks a clear antecedent.
Writing tip: good use of "signa\ l" words \("first," "second"\) to organize information and highlight key points.
Contributors: P. Pazos, Searle Center for Teaching Excellence and P. Hirsch, The Writing Program, [email protected]
Posted: 2008
TITLE: The Mitochondrial Stress Response and the Communication of Stress Responses Between Subcellular Compart\ ments
Compelling presentation of preparation from courses and prior lab experience.
Very detailed presentation of techni\ ques learned that are relevant to the project
Writing tip: "data" is a p\ lural word. Say, "The data suggest. . . " and "they [meaning the data] indicate."
Overall comments:
Good quality proposal overall. The author clearly explains the aims a\ nd methods to carry out those aims. 
Research question: Analysis of mitochondria's unfolding protein response and its crosstalk with other folding envir\ onments in the cell.
Compelling presentation of prior experience in courses and labs. Could include specific techniques learned.
Good use of citations and references 
Suggestions:
Should add headings to make it more readable and add some structure.
You must enable JavaScript in order to use this site.

25,000+ students realised their study abroad dream with us. Take the first step today
Here’s your new year gift, one app for all your, study abroad needs, start your journey, track your progress, grow with the community and so much more.

Verification Code
An OTP has been sent to your registered mobile no. Please verify

Thanks for your comment !
Our team will review it before it's shown to our readers.

Biology Projects for Class 12 CBSE Students
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Biology is an important branch of science , it is the study of life, living things and the e volution of life . CBSE curriculum for class 12 includes investigatory biology projects which help the students to understand the fundamental theories. This blog will provide you with details on how to prepare a biology project for class 12 with some ideas topics and more. 
This Blog Includes:
Investigating the ph of a water sample, to study the effect of ph on seed germination , growing yeast: sugar fermentation, effect of sugar on bean plant growth, effects of diet on blood glucose, factors affecting nodule formation in legumes, does the color of light affect plant growth, the speed of sprouting seeds, how does mold grow, how does microwave radiation affect different organisms, format of writing biology project for class 12, sample biology project for class 12, other popular biology projects for class 12, biology projects for class 12.
It is important to monitor the chemical properties of the water we drink or use every day. The permissible pH of the water that is safe for our life and health is 6.5-8.5. If the pH is 3 to 5 it is too acidic for the survival of most organisms. Below the pH of 4.5, fishes die and only a small number of acid-tolerant insects survive. Likewise, a pH of more than 8.5 is too basic for the survival of most organisms.
Materials Required: Universal indicator, litmus paper and different water samples.

Aim: Seed germination is affected by the pH of the germinating medium. The amount and type of various minerals and quantity and quality of humus control the pH in soils. A specific level of pH is required for different seeds for maximum germination. The level of pH also affects the growth and development, reproduction and metabolism activities of the plant.
Materials Required: 125 seeds each of different types, pH buffers, distilled water, Petri dishes and blotting paper.

Yeast is classified as a fungus and is made up of eukaryotic microbes, i.e, they have cells with nuclei. Fermentation is the process of breaking down a substance by bacteria, microorganisms or yeast. Yeast gets activated when mixed with sugar as it breaks down due to fermentation. Yeast alone or when mixed with water does not give any reaction.
Materials Required: 3 clear cups, sugar, water, permanent marker.

Aim : To determine whether plants grew stronger and healthier with the addition of sugar while watering
Abstract: Sugar is a source of energy. When sugar is added to water while watering plants, the plants should grow healthier and stronger as they get additional energy from the sugar. This could be observed by visual inspection and measurement of plant samples with and without sugar for comparison.
Material Required: Bean seeds, distilled water, water with added sugar, cotton, beaker.

Aim: To investigate the relationship between blood glucose and diet in non-diabetic people.
Abstract: a person’s blood glucose level rises after consumption of a high carbohydrate meal. Likewise, blood glucose would be low if a person consumes a low carbohydrate diet.
Materials Required: Measuring the blood glucose level in 4 non-diabetic persons using a glucometer before meals and then one hour, two hours and 3 hours after eating.
Aim: To determine which factors are important in the formation of nodules on legumes.
Abstract: Rhizobium leguminosarum bacteria fix nitrogen for a legume plant and in return, the bacteria get shelter and nutrients in a nodule.
Materials Required: 12 pots, 2 bags of vermiculite, a bag of potting soil, 36 snow pea seeds, Bacteria (Rhizobium leguminosarum), nutrient broth, an inoculating loop, and a Bunsen burner.

Aim : To observe how different light colours affect plant growth
Materials Required : 5 boxes with different coloured transparencies(red, blue, green, yellow and clear)on top and front, seeds, potting plant, rulers.
Procedure: Place plant pots under different boxes let them grow and record their measurements.
Aim: To determine the speed of growth of bean seeds in different germinating solutions.
Materials Required: 5 sets of 10 bean seeds each, distilled water, hydrogen peroxide, malt, humic acid, potassium nitrate, fish emulsion, coffee filters, cups.
Procedure: Soak the bean seed in separate cups containing- distilled water, hydrogen peroxide, malt, humic acid, potassium nitrate, and fish emulsion. Keep the seeds damn by placing them in between coffee filters. Record germination results over a period of 4 days.
Mold is a fungus that grows with the help of nutrients and water. In-home mold grows over stale food, like bread, fruits, cheese, meat etc. 
Materials Required: Plastic zip bags, different types of foods(fruits, bread, cheese, meat), spray bottle, water.
Aim: To observe how microwave radiation affects fungi, bacteria, and plant life.
Abstract: Microwave ovens radiate high levels of energy resulting in heating up certain ingredients and fats in the food. Other substances remain unaffected.
Materials Required: Radish seeds, baker’s yeast, Petri dishes with agar, paper towels, bowls, gloves, microwave, notepad and pen.

Also Read: Chemistry Project for Class 12: Topics & Sample Projects
	Title of the investigatory project
	Materials needed 
	Analysis and Interpretation 
	Conclusion 

Title: Mitosis in Onion Root Tip Cells
Aim: To observe the different stages of mitosis in onion cells
Objectives:
	To understand the process and different stages of mitosis
	Prepare specimens of onion roots to visualise all stages of mitosis.
	Use an analytical technique to determine the relative length of each stage of mitosis.

Principle : Onion cells have 8 chromosomes. During cell division, the two strands of the DNA double helix separate, and for each original strand, a new complementary strand is produced, for the process of DNA replication. This is followed by the process of mitosis which assures that each daughter cell receives one copy of each of the replicated chromosomes. During this chromosomes pass through several stages of mitosis. These stages include interphase, prophase, metaphase, anaphase and telophase.
Materials needed: A fresh onion, small beaker, Muriatic acid(10% HCL), 0.5% Toluidine blue, forceps, scalpel, needle, toothpick, distilled water, dropper, gloves, microscope slides and coverslips, dissecting microscope and compound light microscope.
Method: 
	Place 3-4 toothpicks inside the onion and put it in a jar of water with the onion root side down. Wait for a few days for the roots to grow
	Once the roots have grown, remove the onion from the water and cut about 5mm off the tips of the roots using a scalpel.
	Put the root tip in a beaker and pour muriatic acid in it. Uses gloves and safety goggles. Allow the roots to soak in the acid for 20 mins
	Use forceps to remove the root tip from the acid and place it on a microscope slide. Using a dropper, put 3-4 drops of distilled water over it.
	Using a scalpel, trim the roots to 2mm and then using a needle slice it into 2 or more lengthwise sections.
	Using a dropper, put 2-3 drops of Toluidine blue and wait for 2 minutes. Put the coverslip on and soak excess dye using a paper towel.
	Observe the slide under a microscope, first at the lowest magnification and then at the highest.
	Once you’re able to identify the different stages of mitosis, draw them.
	Now, count the cells in each stage and record them using tick marks.
	Once you have counted at least 1000 cells, convert your tick marks to numbers. Graph your results with a bar graph.

Result: 
Analysis and Interpretation : (Prepare a pie chart and write your interpretation based on your result)
Conclusion: After DNA replication, onion cells go through different stages of mitosis.
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Best Biology Projects for Class 12 CBSE Students
If you are 12th class students who are looking for Biology Projects for Class 12? If yes, then you are at the right place. Here in this post, we have provided a list of best Biology Projects for Class 12 NCERT. In this way, students can choose the best biology investigatory project for class 12 .

Biology is a very important branch of science that includes the study of the living organism, its physical structure, chemical processes, physiological mechanisms, evolution. Modern principles of other fields i.e. Chemistry, Physics are integrated with biology in various areas such as biochemistry, biotechnology, biomedicine, and biophysics.
Let’s look at this list of biology project topics for class 12 Science. Do share it with your friends.
Table of Contents
Latest Biology Projects for Class 12 CBSE Students
Biology projects on genetics and evolution.
Below is the list of Biology Projects on Genetics and Evolution:
	To Study the Chromosomal Disorder
	To Study the Genetic Mutation: Types and its Causes
	To Study the Various DNA Separation Techniques
	To Study the Radiation Effects on the DNA
	To Study and Extract the DNA from the Banana
	To Study the RNA Structure and Its Functions
	To Study the Different DNA Extraction Methods
	To Study the Process of the DNA Fingerprinting
	To Study the Chromosomes and DNA Packaging
	To Study the Characteristics of the Genetic Code
	To Study the Isolation of DNA from Animal Cell
	To Study the Regulations of the Gene Expression
	To Study the DNA Extraction from the Mango
	To Study the Mutualism and its different types
	To Study the DNA Sequencing Technologies Project
	To Study the Gene Silencing: Mechanism and applications
	To Study the Enzymes of DNA Replication Mechanism
	To Study the Developments in the Rice Genome Research
	To Study the Genetic disorders of Thalassemia Inheritance
	To Study the Mendelian Genetic Disorder in the Humans

Biology Projects on Cell Structure
Below is the list of Biology Projects on Cell Structure:
	To Study the Animal Cells Parts and Function
	To Study the Mitosis in Onion Root Tip Cells
	To Study the Cell Structure and its Function
	To Study the Human Stem Cell Technology
	To Study the 3D Animal Cell Biology Project
	To Study the Qualitative Analysis of Carbohydrate
	Study of the Structure and Classification of Enzymes and Its function
	To Study the Cellular Membranes, Security Mechanisms, and Phospholipids in the Living Cells
	To Study and Evaluate the Molecular Vitality Resources for Prokaryotic and Eukaryotic Cells
	To Study the Functions of Nucleic-acid in restraining Growing and Reproduction in the Household Cells: Biology project topics

Biology Projects on Human Physiology
Below is the list of Biology Projects on Human Physiology:
	To Study the Retinal Glare Recovery
	To Study of the Human Eye Vision Structure
	To Study the Working of Human Heart and Its Function
	To Study the Inheritance and Genetic of Blood Group
	To Study the Human Digestive System Parts and Functions
	To Study the Prevention and treating of the Blood Clotting
	To Study the Biology Project on the Human immunity System
	Study the Role of Rhizobium bacteria in Bio-fertilizers Production
	To Study the Pupil Dilation Effect on the Peripheral Vision
	To study the temperature effects on the peripheral blood oxygen saturation determined by the pulse oximetry

Biology Projects on Plant Physiology
Below is the list of Biology Projects on Plant Physiology:
	To Study the Speed of Sprouting Seeds
	To Study the Aeroponics and Hydroponics
	To Study the Transpiration rate of the different Plants
	To Study the Different types of Medicinal Plants
	To Study the Leaf Shape, venation, and Margin
	To Study the Dispersal of Seeds by Animals
	To Study the Plant and Flower Pigment and Colours
	To Study the Impact of the light on the Growth of Plant
	To Study, the Plant Covered with Plastic Bag Experiment
	To Study of the Germination and Microwave of Seeds
	To Study the Adaptation of insect Pollinated Flower
	To Study and Analyse the Freezing Temperature of Seed Tolerance
	To Study the Saprophytic Nutrition: Biology Projects for Class 12
	To Study the different Treatments and their Effects on the Seed Germination
	To Study the Different Factors affecting the Transpiration
	To Study and Analysed the Experiment of Osmosis with the Potato
	To Study Various Factor affecting the rate of the Photosynthesis
	To Study of the Poa pratensis Growth Rate in the Pure Humus
	To Study and Analysing the Seed Tolerance for Freezing Temperature
	To Study the Plant Pigments Separation Through the Paper Chromatography experiment

Biology Projects on Human Welfare
Below is the list of Biology Projects on Human Welfare:
	To Study the Microbes in Human Welfare
	To Study the Different types of Human Diseases
	To Study the Viral Diseases effects on the Human Body
	To Study and Calculate the pH Tolerance of the Microbes
	To Study the Classification of the Drugs: biology project topics for 12th
	To Study the Impact of Drugs and Alcohol Abuse Products on the Human Body

Biology Projects on Reproduction
Below is the list of Biology Projects on Reproduction:
	To Study the Infertility and its Causes and Treatment
	To Study the Natural and Artificial Vegetative Propagation
	Study the Yeast Reproduction in Sugar Substitute
	To Study the Human Embryogenesis Development

Biology Projects on Ecology and Environment
Below is the list of Biology Projects on Ecology and Environment
	To Study the Generally modified Animals Impact on the Ecosystem
	To Study the Agricultural wastewater treatment 
	To Study the Biology and Evolution of the Life Science
	To Study the Antarctic Peninsula Palaeontology Project
	To Study the Impact of Ozone Layer Depletion on the Human Life
	To Study the Large Scale Forest Fragmentation Experiment
	To Study the Impact of Global Warming on the Environment
	To Study the Methods to Improvement of the Biogas Production
	To Investigate the different methods of production of biodiesel from waste 
	To Study the Impact of the Solid Waste Landfilling on the Environment

Biology Projects on Biotechnology
Below is the list of Biology Projects on Biotechnology:
	To Study the Various new Biotechnological Researches
	To Study the recent trends in the Nanotechnology
	To Study the Antisense RNA Technology Biology Project
	To Study Biotechnology and its applications
	To Study the causes and effects of Biomagnification
	To Study Human Gene Therapy, Advances, Challenges
	To Study the Production of Human Insulin by Genetic Engineering
	To Study the Human Reproductive Cloning and Biotechnology
	To Study the Transgenic Animals: Production and Applications
	To Study the Applications of CRISPR Technology in the Treatment of Lung Cancer

Also Read: Latest Biotechnology Seminar Topics 2020
General Biology Projects Topics
Below is the list of General Biology Projects Topics:
	To Study the Impact of Water Pollution on the Human Body
	To Study the Cannabis effects on the Human Body
	To Study the Antibiotic Resistance Investigatory Project
	To Study, the Pulmonary Fibrosis affect Gas Exchange
	To Study the Balanced Diet Effects on the Blood Glucose
	To Study the Antibiotics effects on the Micro-Organisms
	Study the reducing the Bacteria in Thawing and Cooking
	To Study of the Spicy Cooking for the Health Benefits
	To Study the Various Aromas effects on Animal Behaviour
	To Study the Probiotics and its Preparation: Biology Project Report
	To Study the Cervical Spondylosis Physiotherapy: Exercises, Treatment
	To Study the Harmful Effects of the Mobile Radiation on Human Life
	To Study the Effects of the Ultraviolet Radiation on the Human Body
	To Study the Exercise Effects on the Pulse Rate and Blood Pressure
	To Study the Smoking Harmful effects on the Human Body
	To Study and Evaluate  the Green Tea Effects on the Oral Bacteria
	To Test and Analyse the Marine Pollutants toxicity by using the Daphnia
	To Study the Disinfection of Contaminated Water by using Solar Radiation
	To Study, the Impact of Bacteria Affected by the Ultra-Violet Light
	To Study the Effect of Acids and Alkalines Effects on the Growth of Bacteria
	To Study the Comparison of the Effectiveness of Organic Worm Castings
	To Study of the Adaptations of Animals and Plants found in Xerophytic Conditions
	To Study the Isolation of Staphylococcus aureus from Raw and Pasteurized Milk
	To Study the Ingested Fluid Temperature Effect on the Basal Body Temperature in Humans
	To Study the Effects of the Different External Factors in Changing the Effectiveness of Various Antibiotics

Final Words
I hope that you all like the above list of Biology Projects for Class 12 CBSE Students. With the help of these project topics, class 12th students can easily select the best Biology Project Topics for class 12.
Also, if you need some more biology projects for Class 12 pdf download please comments below so that I can provide a biology project for class 12 topics.
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	Best Physics Projects for Class 12 CBSE Students
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Introduction
The word “Clone” means, “Identical”, identical in all aspects. In biological point of view, two or more organisms are said to be clones of each other if they are morphologically, anatomically and more important, genetically identical. Clones have identical genome. Since the protein synthesis and metabolism is controlled by an organism’s genome, clones are identical in all aspects.
Cloning is done by nature in many lower level organisms like Monerans, Fungi, and in some eukaryotes. Cloning can be clearly observed during reproduction of these organisms by a process called “binary fission” in which a single cell grows and divides into two identical daughter cells. They are Clones. This can also be observed during “multiple fission” in some protozoans like plasmodium.
Cloning can be done artificially to produce genetically identical organisms. Several methods have been developed to clone an organism. The most applied method is “Somatic Cell Nuclear Transfer (SCNT)”. This method has been widely used to produce a large number of identical organisms. The first fully cloned animal was a sheep named Dolly. It was clone by SCNT technology.
Somatic Cell Nuclear Transfer
In Somatic Cell Nuclear Transfer , an egg from a female is taken and its nucleus is taken out and is disposed. Then, a cell from the body of same organism is taken; it must be a cell other than the reproductive cells. Any body cell other than the reproductive cell is called a Somatic Cell. The nucleus of this somatic cell is taken out carefully and it is inserted into the previously ‘enucleated’ cell. It is not just insertion; it is fused with the hollow egg using electricity. This fools the egg that is has been fertilized.
Let me explain it with an example. Suppose we want to clone a cow named ‘A’. We will first request the cow to donate an egg. Since this has donated us an egg, it is called a ‘Donor’. Now that we’ve the egg, we will carefully suck out the nucleus from it and keep the ‘enucleated cell’ safely. After that, we will again go to the donor cow and take a cell from some other body part. These cells are diploid. Again, pull out the nucleus and this time keep the nucleus safe. Now, carefully insert this nucleus into the previously enucleated cell and apply an electric current of suitable voltage.
That’s it! If we’ve done everything perfectly, the egg (which now pretends to be a zygote) should develop into an embryo and slowly into a cow which is clone of the donor cow, look at below picture, it describes the SCNT technology. This is how Dolly was cloned.

Human Cloning
Scientists have managed to clone a number of animals like sheep, cow, mice etc. But, their dream of cloning a human remained unfulfilled. There have been many attempts of cloning a human. It has become more of an ethical and social issue rather than a scientific advancement. Many scientists claimed that they have cloned a human. In 2004, a South-Korean scientist and his team claimed that they have successfully cloned 11 human embryos for the purpose of extracting stem cells; later it was confirmed that it was a false statement.
Scientists say that is in fact possible to clone a human by using the famous SCNT. A cell, which contains DNA, is taken from the person who is being cloned. Then the enucleated egg is fused together with the cloning subject’s cell using electricity. This creates an embryo, which is implanted into a surrogate mother through in vitro fertilization. If the procedure is successful, then the surrogate mother will give birth to a baby that’s a clone of the cloning subject at the end of a normal gestation period. Success rate is estimated to be about 2%.

Types of Human Cloning
Human cloning can be of two types, namely Reproductive cloning and Therapeutic cloning. Reproductive cloning is done to duplicate a human to his/her offspring who exactly resembles his/her parent. Therapeutic cloning is done to grow stem cells from the embryonic clone.
Reproductive cloning: Reproductive cloning makes use of somatic cell nuclear transfer (SCNT) technique to develop the embryo. This technique involves the donation of egg cell with nucleus from the female donor. The nucleus of the egg cell is removed creating an enucleated egg. The person who is being cloned acts as somatic cell donor. The somatic cell should contain DNA as its genetic material. The somatic cell is fused with the enucleated egg in artificial medium using electricity. The high voltage makes pores in somatic cell membrane and facilitates the infusion of egg cell in to the somatic cell. This results in formation of embryo.
The embryo, is then implanted into the surrogate mother’s uterus for gestation. At the end of gestation period, the surrogate mother gives birth to the cloned baby of the cloned subject. But usually the success rate for this procedure is very less and only one or two out of 1000 embryos would reach the world.
There were many fabricated publications about the successful human cloning. Many scientists reported that they have cloned human embryos but later it was proved to be fabricated work. Till date there are no proven records of successful human cloning.
Therapeutic cloning: The main aim of therapeutic cloning is to develop stem cells from the cloned embryos which would help in treating many diseases/disorders. It also assists in organ replacement therapy. The procedure involved is similar to that of SCNT, but instead of inserting the embryo into surrogate mother, its cells are used to grow stem cells. These stem cells are used for the respective therapies.
Currently in India, gene cloning is in infant stage and hope this technique would excel in India and creates a therapeutic platform for many untreatable diseases and disorders in near future.

Reproductive Cloning Process
Now, I state the steps involved in cloning a human in a brief way. The actual process is far more complex than what the steps here depict.
	Step One: Go fetch a human egg! Yes of course, you will need an unfertilized alive human egg. Scientists get them from the egg banks where the eggs are stored safely in an extremely cold environment, perhaps about -196 degree Celsius.
	Step Two: The next step is to obtain any body cell other that the reproductive cells from the individual to be cloned. These cells are called Somatic cells. They are preferably obtained from soft tissues of the body where the cells are active and young.
	Step Three: After getting the somatic cell, the next step is to extract its nucleus carefully. After the nucleus is extracted, the remaining part of the cell is thrown away and the nucleus is kept safe for the following process.
	Step Four: Now we take the egg again and extract its nucleus. This time, we throw the nucleus away and keep the hollow cell with us. Yes! Throw the nucleus away. Only the enucleated cell is going to be part of the process.
	Step Five: Now we have all the raw material for the cloning process. In this step, the nucleus extracted from the somatic cell is carefully injected into the enucleated egg. This looks like a brand-new cell! But the process will be incomplete without the next step.
	Step Six: To make the cell actually work, the cell has to be activated by using an electric spark. Then the nucleus fuses with the cell and forms a kind of pseudo zygote. This is the last step of the human cloning. Since we have produced a zygote, the rest of the process follows the regular steps like embryogenesis etc.

Further development of the zygote needs it to be implanted into the uterus of a surrogate mother. After complete growth, the individual will be an exact clone of the person from whom the somatic cell was extracted.
Advantages of Human Cloning
Human cloning is a highly controversial and ethically complex topic, and it raises numerous ethical, moral, and scientific concerns. While some proponents argue that there could be potential advantages to human cloning, it’s essential to note that these potential advantages come with significant ethical and practical challenges. Here are some of the arguments put forward in favour of human cloning:
	Medical Advancements: Proponents argue that human cloning could contribute to medical breakthroughs by providing a source of genetically identical stem cells for research and therapies. These stem cells could be used to study and treat various diseases, such as Parkinson’s disease, Alzheimer’s disease, and spinal cord injuries.
	Organ Transplants: Cloning could potentially be used to create genetically matched organs and tissues for transplantation. This could help address the shortage of donor organs and reduce the risk of organ rejection, as the cloned organs would be a perfect genetic match for the recipient.
	Reproductive Assistance: Some argue that human cloning could be used to help individuals or couples who are unable to have children naturally due to infertility or genetic disorders. Cloning could provide an alternative means of reproduction for such individuals.
	Genetic Preservation: Human cloning might allow individuals to preserve their genetic material for future generations, even if they are unable to have children through conventional means. This could be particularly appealing to people with terminal illnesses or genetic conditions.
	Scientific Research: Cloning could facilitate the study of genetic and developmental processes in humans, helping researchers better understand human biology, development, and genetics.

Major Ethical Concern with Human Cloning
Human cloning raises numerous ethical concerns, and these concerns have been the subject of extensive debate and discussion among ethicists, scientists, policymakers, and the general public. Some of the major ethical concerns with human cloning include:
	Violation of Human Dignity: Critics argue that human cloning can be seen as a violation of the inherent dignity of an individual. Cloning involves creating a human being with a specific purpose or genetic makeup, potentially treating the cloned individual as a means to an end rather than as a unique and autonomous person.
	Autonomy and Consent: There are concerns about the autonomy and consent of the cloned individual. Cloning typically results in the creation of a genetically identical twin, but the clone may not have the same experiences, upbringing, or life choices as the original person. This raises questions about the autonomy and consent of the cloned individual, especially if they are brought into existence without their consent.
	Risk of Abnormalities: Cloning, especially reproductive cloning, has been associated with a high rate of developmental abnormalities and health issues in cloned animals. There are concerns that attempting human cloning could lead to the creation of individuals with serious health problems or shortened lifespans.
	Identity and Individuality: Human cloning may raise questions about the uniqueness of individuals. Clones would have the same genetic makeup as their genetic donors, potentially leading to questions about their individuality, identity, and the potential for discrimination based on genetic similarities or differences.
	Parent-Child Relationships: In cases of reproductive cloning, the cloned child would be genetically identical to one of the parents. This could complicate parent-child relationships and raise questions about the psychological and emotional impact on both the cloned child and the parent.
	Potential for Exploitation: There is concern that human cloning could be exploited for various purposes, such as creating individuals for organ harvesting, research, or other utilitarian ends, which could undermine the value of human life.
	Designer Babies: Cloning techniques could potentially be used to create “designer babies” with specific desired traits, raising concerns about the commodification of human life and the potential for eugenics.
	Social and Cultural Implications: The introduction of human cloning could have significant social and cultural implications, including changes in societal attitudes toward human life, family structures, and the concept of parenthood. As a result of these ethical concerns, many countries have enacted laws and regulations to ban or restrict human cloning, particularly reproductive cloning. Ethical considerations continue to play a significant role in shaping public policy and scientific research in this area. It’s important to note that the ethical landscape surrounding human cloning may evolve over time as technology advances and societal attitudes change.


In our opinion Human Cloning is an interesting topic, but not theoretically proved. We are against reproductive cloning but we support the idea of therapeutic cloning. In reproductive cloning the actual cloned human would be abused because he would not have life experiences to know what is right and what is not. That would lead to a world full of crimes. On the other side therapeutic cloning would save the lives of many sick people. For example, the cure of cancer or the replacement of an organ would be a successful breakthrough in history. Even though there has not been any success until now, they should continue to attend to therapeutic cloning. Many scientists claim that in the future the somatic cell nuclear transfer will not be the technique that is used to produce a human clone. But they say the therapeutic cloning method might be effective and that it could help to prevent diseases and to prevent the risk of extinct species. Even though this problem with the reproductive techniques seems to be small, it will not be easy to figure out a new method. Additionally, some people will not connect with cloning because of ethical aspects, which is comprehensible.
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