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   CHAPTER: 5 THE FUNDAMENTAL UNIT OF LIFE
      Practice Item -2 Structures outside the cell membrane
Many cells also have structures which exist wholly or partially outside the cell membrane. These structures are notable because they are not protected from the external environment by the semipermeable cell membrane. In order to assemble these structures, their components must be carried across the cell membrane by export processes.
[image: C:\Users\GAURAV\Desktop\Cell-membrane-1.jpg]
Cell wall
Many types of prokaryotic and eukaryotic cells have a cell wall. The cell wall acts to protect the cell mechanically and chemically from its environment, and is an additional layer of protection to the cell membrane. Different types of cell have cell walls made up of different materials; plant cell walls are primarily made up of cellulose, fungi cell walls are made up of chitin and bacteria cell walls are made up of peptidoglycan.
Prokaryotic
Capsule
A gelatinous capsule is present in some bacteria outside the cell membrane and cell wall. Capsules are not marked by normal staining protocols and can be detected by India ink or methyl blue; which allows for higher contrast between the cells for observation.
Flagella
Flagella are organelles for cellular mobility. The bacterial flagellum stretches from cytoplasm through the cell membrane(s) and extrudes through the cell wall. They are long and thick thread-like appendages, protein in nature. A different type of flagellum is found in archaea and a different type is found in eukaryotes.
Fimbriae
A fimbria (plural fimbriae also known as a pilus, plural pili) is a short, thin, hair-like filament found on the surface of bacteria. Fimbriae are formed of a protein called pilin (antigenic) and are responsible for the attachment of bacteria to specific receptors on human cells (cell adhesion). There are special types of pili involved in bacterial conjugation.

Q-2.1 The cell wallof onion is made up of
(a) Protein
(b) carbohydrates
(c) vitamins
(d) Hormones

[bookmark: _GoBack]Q-2.2What is the importance of cell wall?
Ans-  ______________________________________________________________

Q2.3- Which of the following is formed by Protein? Choose the most correct option.
(a) Cell wall and Capsule
(b) Only Capsule
(c) Flagella and Fimbriae
(d) Capsule and Fimbriae

Q2.4- Cell wall of mushroom is made up of
(a) Cellulose
(b) Chitin
(c) peptidoglycan.
(d) Amylose
Practice Item -3 for preparation of Practice Items for Scientific Literacy

                                                             Prokaryotic cells
Main article: Prokaryote
[image: https://upload.wikimedia.org/wikipedia/commons/thumb/c/c5/Prokaryote_cell.svg/280px-Prokaryote_cell.svg.png]
Structure of a typical prokaryotic cell
Prokaryotes include bacteria and archaea, two of the three domains of life.
 Prokaryotic cells were the first form of life on Earth, characterised by having vital biological processes including cell signaling. They are simpler and smaller than eukaryotic cells, and lack a nucleus, and other membrane-bound organelles. The DNA of a prokaryotic cell consists of a single circular chromosome that is in direct contact with the cytoplasm. The nuclear region in the cytoplasm is called the nucleoid. Most prokaryotes are the smallest of all organisms ranging from 0.5 to 2.0 µm in diameter. 
A prokaryotic cell has three regions:
· Enclosing the cell is the cell envelope – generally consisting of a plasma membrane covered by a cell wall which, for some bacteria, may be further covered by a third layer called a capsule. Though most prokaryotes have both a cell membrane and a cell wall, there are exceptions such as Mycoplasma (bacteria) and Thermoplasma (archaea) which only possess the cell membrane layer. The envelope gives rigidity to the cell and separates the interior of the cell from its environment, serving as a protective filter. The cell wall consists of peptidoglycan in bacteria, and acts as an additional barrier against exterior forces. It also prevents the cell from expanding and bursting (cytolysis) from osmotic pressure due to a hypotonic environment. Some eukaryotic cells (plant cells and fungal cells) also have a cell wall.
· Inside the cell is the cytoplasmic region that contains the genome (DNA), ribosomes and various sorts of inclusions.The genetic material is freely found in the cytoplasm. Prokaryotes can carry extrachromosomal DNA elements called plasmids, which are usually circular. Linear bacterial plasmids have been identified in several species of spirochete bacteria, including members of the genus Borrelia notably Borreliaburgdorferi, which causes Lyme disease. Though not forming a nucleus, the DNA is condensed in a nucleoid. Plasmids encode additional genes, such as antibiotic resistance genes.
· On the outside, flagella and pili project from the cell's surface. These are structures (not present in all prokaryotes) made of proteins that facilitate movement and communication between cells.
Q-3.1which type of cell were the first form of life on Earth.
(a) Prokaryotes
(b) Eukaryotes
(c) Both
(d) None of the above

Q-3.2 TheProkaryotic cell has the regions
i) cell envelope
ii) Plasma membrane
iii) Cellwall
iv) peptidoglycan
Which among the above choices are correct?
a) Only option- (i)
b) Both the options (i) and (ii)
c) Options (i), (ii) and (iii)
d) None of the above options are correct

Q-3.3 Why does a raisin get swell up on dropping into water?
Ans :--------------------------------------------------------------------------------------

Q-3.4 Component/s which are present in prokaryotes are
1. Mitochondria
2. Plasmids
3. 70 S Ribosomes
4. pili
(a) 1	(b) 2,3,4	(c) None of these

                           Practice Item  -4 Eukaryotic cells

Plants, animals, fungi, slime moulds, protozoa, and algae are all eukaryotic. These cells are about fifteen times wider than a typical prokaryote and can be as much as a thousand times greater in volume. The main distinguishing feature of eukaryotes as compared to prokaryotes is compartmentalization: the presence of membrane-bound organelles (compartments) in which specific activities take place. Most important among these is a cell nucleus, an organelle that houses the cell's DNA. This nucleus gives the eukaryote its name, which means "true kernel (nucleus)". Other differences include:
· The plasma membrane resembles that of prokaryotes in function, with minor differences in the setup. Cell walls may or may not be present.
· The eukaryotic DNA is organized in one or more linear molecules, called chromosomes, which are associated with histone proteins. All chromosomal DNA is stored in the cell nucleus, separated from the cytoplasm by a membrane. Some eukaryotic organelles such as mitochondria also contain some DNA.
· Many eukaryotic cells are ciliated with primary cilia. Primary cilia play important roles in chemosensation, mechanosensation, and thermosensation. Each cilium may thus be "viewed as a sensory cellular antennae that coordinates a large number of cellular signaling pathways, sometimes coupling the signaling to ciliary motility or alternatively to cell division and differentiation. 
· Motile eukaryotes can move using motile cilia or flagella. Motile cells are absent in conifers and flowering plants. Eukaryotic flagella are more complex than those of prokaryotes.
[image: Celltypes.svg]An eukaryotic cell (left) and a prokaryotic cell (right)
Q4.1- Which of the following has a small volume?
(a) Eukaryote Cell 
(b) Prokaryote Cell
(c) Nucleoid
(d) Endoplasmic Reticulum
Q 4.2- Motile cells are present in –
(a) Animals 
(b) Flowering Plants
(c) Conifers
(d) All the above
Q4.3- How does a prokaryotic cell differ from thatof a eukaryotic cell?
Ans-----------------------------------------------------------------------------------------------------------------
Q4.4- Name the structure that act as sensory cellular antennae in some eukaryotic cells.
Ans……………………………………………………………………………………………………………………………………..
Practice Item 8
Mitochondria and Chloroplast
Mitochondria and Chloroplast -both are energy transformers of cells 
mitochondria = cellular respiration 
chloroplast = photosynthesis 
-both are not part of the endomembrane system 
-most of their proteins are synthesized by the free ribosomes in the cytosol 
-a few of the proteins are synthesized from their own ribosomes 
-both organelles contain small quantity of DNA that direct the synthesis of polypeptides produced by the 
internal ribosomes 
-both organelles grow and reproduce as semiautonomous organelles

[image: ]
Mitochondria -1-10 µm long 
-some cells contain a single large mitochondrion but most cells contain several mitochondria 
-enclosed by two membrane: outer and inner membrane with different permeability 
-cristae = fold of innermembrane to increase the surface area 
-matrix and intermembrane space 
-innermembrane of mitochondria contains: -electron transport chain -ATP synthase The energy from
 catabolism in the matrix is converted into ATP. 

Chloroplast 
-is one of the generalized plant structure called plastids 
-found in mesophyll cells of the leaves and in algae -2-4 µm wide and 5-10 µm long 

[image: ]

-2 membranes: inner and outer membrane 
-stroma ~ matrix of mitochondria 
-thylakoids contain photosynthetic machinery of the chloroplast.

Question 1.(a) Which two organelle are named as ‘semi autonomous?
                          ----------------------
                           ----------------------
                     (b) How will you justify this term for them?
                          ----------------------------------------------------------------------------------------------
Question 2. Observe the diagrams given above and write the difference between the inner membrane of Mitochondria and Chloroplast.
                     -----------------------------------------------------------------------------------------------------------

Question 3. The organelle of endomembrane system can be-
(a) Chloroplast
(b) Nuclear membrane
(c) Endoplasmic reticulum
(d) Lysosomes
Choose the correct option-
(i) Only a
(ii) a and c
(iii) b and c
(iv) b, c and d
Question 4. Fill the blank columns-
	Energy transformation
	Organelle involved
	Name of the process

	Light energy to chemical energy
	--------------------------
	----------------------

	Chemical energy of food to ATP 
	--------------------------
	----------------------
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	                                      11.Cell Membrane
The cell membrane, also known as the plasma membrane, is a double layer of lipids and proteins that surrounds a cell and separates the cytoplasm (the contents of the cell) from its surrounding environment. It is selectively permeable, which means that it only lets certain molecules enter and exit. It can also control the amount of some substances that go into or out of the cell. All cells have a cell membrane.
Function of the Cell Membrane
The cell membrane gives the cell its structure and regulates the materials that enter and leave the cell. Like a drawbridge intended to protect a castle and keep out enemies, the cell membrane only allows certain molecules to enter or exit. Oxygen, which cells need in order to carry out metabolic functions such as cellular respiration, and carbon dioxide, a byproduct of these functions, can easily enter and exit through the membrane. Water can also freely cross the membrane, although it does so at a slower rate. However, highly charged molecules, like ions, cannot directly pass through, nor can large macromolecules like carbohydrates or amino acids. Instead, these molecules must pass through proteins that are embedded in the membrane. In this way, the cell can control the rate of diffusion of these substances.
Structure of the Cell Membrane[image: Cell membrane diagram]
Phospholipids are a main component of the cell membrane. These are lipid molecules made up of a phosphate group head and two fatty acid tails. The properties of phospholipid molecules allow them to spontaneously form a double-layered membrane. When in water or an aqueous solution, which includes the inside of the body, the hydrophilic heads of phospholipids will orient themselves to be on the outside, while the hydrophobic tails will be on the inside. 
11.1 Which of the following is NOT a component of the cell membrane?
A. Phospholipids
B. Sterols
C. Proteins
D. Nucleic Acids
11.2. The function of cell membrane is-
A. To regulate entry and exit of specific types of molecules
B. To regulate amount of certain molecules that enter and exit the cell
C. To receive signal molecules
D. All of the above
11.3 . Which part of a phospholipid molecule is hydrophilic?
A. The phosphate group head
B. The fatty acid tails
C. Both A and B
D. Neither A nor B
11.4. Which other parts of acell has the same chemical composition as the cell membrane?
………………………………………………………………………………………………………………………….
11.5. Which type of substances cannot cross through the cell membrane?
………………………………………………………………………………………………………………..
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In the year 1665, Robert Hooke, an English researcher observed the fundamental unit of life through his coarse compound microscope. He coined the term “cell”, which was based on the Latin word called “Cella,” meaning, small rooms.
The fluid that fills up the cells is referred to as the cytoplasm. It encompasses the cytosol with filaments, ions, proteins, and macromolecular structures and also other organelles suspended in the cytosol. But new research suggests that the traditional definition of cytoplasm is no longer valid. Decades prior, it was considered to be a fluid-like substance, but new evidence reveals that it is similar to glass-forming liquids. The cytoplasm in the eukaryotic cells associates with the cell contents except for the nucleus. But in prokaryotic cells, as they do not possess a defined nuclear membrane, the cytoplasm possesses the genetic material of the cell. The cells, in comparison to the eukaryotes, are smaller and have an uncomplicated arrangement of the cytoplasm.

The cytoplasm is a fluid-like substance that fills up the cells. Cellular organelles and structures are suspended in the cytoplasm.
[image: Illustration of a cell, with the following components labeled: cell membrane, lysosome, mitochondrion, golgi complex, nucleolus, nucleus, smooth endoplasmic reticulum, cell lumina, cytoplasm, microtubule, ribosome, centriole, and rough endoplasmic reticulum.]
Cytoplasm Structure
Cell organelles are various structures existing inside cells. All these structures are distinct and perform specific functions. Cells have three main elements i.e., plasma membrane, and cytoplasm and the nucleus.
The plasma membrane or cell membrane is a bi-lipid membranous layer, parting the cell organelles from its outside environment and from the different cells. It is the external covering of a cell where all different parts, including cytoplasm and nucleus, are enclosed.
Next, is the nucleus, one of the biggest organelle. They have exclusive control of a cell. Lastly, the cytoplasm is a jelly-like material in which the cell organelles are implanted.
The cytoplasm is one of the basic components of the cell where cell organelles are embedded.  It is a semi-liquid jelly-like element which attaches the nucleus and the cell membrane. Other cell organelles such as mitochondria, ribosomes, vacuoles, endoplasmic reticulum, etc., are all suspended in it.
It can easily be examined under a microscope through the staining technique. Functionally, it is the site for several chemical reactions within a cell. Most of the cellular metabolism takes place here.
Protoplasm
The protoplasm is generally referred to as the living part of the cell. It is the colourless, jelly-like substance composed of macromolecules, water and mixture of small molecules.  It can be defined as the inorganic and organic substance which constitutes the cytoplasm, the nucleus, mitochondria and the plastids of the cell. It is the chief substance that is responsible for all the living processes.
The elements that make up the protoplasm are fats, proteins, enzymes, hormones, etc. which are either suspended or dissolved in the fluid component of the protoplasm.
Nucleus
The nucleus is an important element of the cells. It is a membrane-bound organelle that is typically found in the eukaryotic cells. Eukaryotes usually have a single nucleus, whereas some cell types do not possess a nucleus (RBC-Red Blood Cells).
12.1 If an animal cell is kept in highly concentrated sugar solution , it will-
a) Shrink
b) Swell
c) No change
d) Burst

12.2If a plant cell is kept in a water then changes can be seen –
a) Only in the cell wall
b) Only in the cell membrane
c) In nucleus and cell wall
d) In cell membrane and cytoplasm

12.3.If we extract the cytoplasm from a cell ,what would be the consequences  ?
12.4 If there is  no nucleus in a eukaryotic cell then-
a) Cell division will continue
b) Normal metabolic activities will take place
c) Cell will become hyperactive
d) The cell will die sooner or latterlater
12.5 Why is cytoplasm negatively charged?
12.6 Nature of  cytoplasm is acidic or basic? Justify.
· Nature of  cytoplasm is acidic or basic? Justif
                                               17  The Cell Nucleus
The nucleus is a highly specialized organelle that serves as the information processing and administrative center of the cell. This organelle has two major functions: it stores the cell's hereditary material, or DNA, and it coordinates the cell's activities, which include growth, intermediary metabolism, protein synthesis, and reproduction (cell division).
[image: The Cell Nucleus]
The spherical nucleus typically occupies about 10 percent of a eukaryotic cell's volume, making it one of the cell's most prominent features. 
Chromatin and Chromosomes - Packed inside the nucleus of every human cell is nearly 6 feet of DNA, which is divided into 46 individual molecules, one for each chromosome and each about 1.5 inches long. Packing all this material into a microscopic cell nucleus is an extraordinary feat of packaging. For DNA to function, it can't be crammed into the nucleus like a ball of string. Instead, it is combined with proteins and organized into a precise, compact structure, a dense string-like fiber called chromatin.
The Nuclear Envelope - The nuclear envelope is a double-layered membrane that encloses the contents of the nucleus during most of the cell's lifecycle. The space between the layers is called the perinuclear space and appears to connect with the rough endoplasmic reticulum. The envelope is perforated with tiny holes called nuclear pores. These pores regulate the passage of molecules between the nucleus and cytoplasm, permitting some to pass through the membrane, but not others. The inner surface has a protein lining called the nuclear lamina, which binds to chromatin and other nuclear components. During mitosis, or cell division, the nuclear envelope disintegrates, but reforms as the two cells complete their formation and the chromatin begins to unravel and disperse.


	
	17.1. Which of the following parts of the nucleus organizes DNA into chromosomes?
(a)nuclear envelop 
(b)nucleolus
( c) chromatin
(d)pores


17.2. Put the following into the order from smallest to largest:chromosomes, DNA, chromatin.

………………………………………………………………………………………………………………………………….

17.3. Describe any two situations where DNA test can be used as a tool?

…………………………………………………………………………………………………………..
………………………………………………………………………………………………………………….


17.4. Choose the incorrect statement about nuclear lamina.

(a) Filaments present in the inner membrane of the nucleus
(b) Made up of lamin proteins
(c) Provide mechanical support to nucleus
(d) It has bounded with the ribosomes.

17.5. Assuming nucleus to be spherical, if volume of the eukaryotic cell is y unit then what will be the radius of the nucleus?

…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………..




[bookmark: disease]18. Mitochondrial disease
[image: Illustration of mitochondria]

The DNA within mitochondria is more susceptible to damage than the rest of the genome. This is because free radicals, which can cause damage to DNA, are produced during ATP synthesis. Also, mitochondria lack the same protective mechanisms found in the nucleus of the cell.
However, the majority of mitochondrial diseases are due to mutations in nuclear DNA that affect products that end up in the mitochondria.. As a general rule, cells that need the largest amounts of energy, such as heart muscle cells and nerves, are affected the most by faulty mitochondria.
Diseases that generate different symptoms but are due to the same mutation are referred to as genocopies.Conversely, diseases that have the same symptoms but are caused by mutations in different genes are called phenocopies. Leigh syndrome, which can be caused by several different mutations. Although symptoms of a mitochondrial disease vary greatly, they might include:
Over recent years, researchers have investigated a link between mitochondria dysfunction and aging. There are a number of theories surrounding aging, and the mitochondrial free radical theory of aging has become popular over the last decade or so.
The theory is that reactive oxygen species (ROS) are produced in mitochondria, as a by product of energy production. These highly charged particles damage DNA, fats, and proteins.
Because of the damage caused by ROS, the functional parts of mitochondria are damaged. When the mitochondria can no longer function so well, more ROS are produced, worsening the damage further .Although correlations between mitochondrial activity and aging have been found, not all scientists have reached the same conclusions. Their exact role in the aging process is still unknown.

18.1. Which is the most common phenomenon of mitochondrial diseases?
…………………………………………………………………………………………………………………………………….
18.2., How do free radicals affect mitochondria?
……………………………………………………………………………………………………………
…………………………………………………………………………………………………………….
18.3. Name the cell(s) which uses maximum amount of energy?
……………………………………………………………………………………………………….
18.4.Leigh syndrome is an example of genocopy orphenocopy.
…………………………………………………………………………………………….
18.5. What is the difference between nuclear DNA and mtDNA?
       ……………………………………………………………………………………………………
                                                      19.   Neurons
Neuron is a nerve cell that is the basic building block of the nervous system. Neurons are similar to other cells in the human body in a number of ways, but there is one key difference between neurons and other cells. Neurons are specialized to transmit information throughout the body.These highly specialized nerve cells are responsible for communicating information in both chemical and electrical forms..
[image: C:\Users\iplab\Desktop\CCT HOMEWORK (2)\300px-Neuron.svg.png]
There are three basic parts of a neuron: the dendrites, the cell body, and the axon. However, all neurons vary somewhat in size, shape, and characteristics depending on the function and role of the neuron. Some neurons have few dendritic branches, while others are highly branched in order to receive a great deal of information. Some neurons have short axons, while others can be quite long. The longest axon in the human body extends from the bottom of the spine to the big toe and averages a length of approximately three feet!
Action Potentials
How do neurons transmit and receive information? In order for neurons to communicate, they need to transmit information both within the neuron and from one neuron to the next. This process utilizes both electrical signals as well as chemical messengers.
The dendrites of neurons receive information from sensory receptors or other neurons. This information is then passed down to the cell body and on to the axon. Once the information has arrived at the axon, it travels down the length of the axon in the form of an electrical signal known as an action potential.
19.1. In what ways electric cell are similar to neurons?
……………………………………………………………………………………..
……………………………………………………………………………………
19.2. How are the nerve cells different from other cells of the body?
……………………………………………………………………………………….
………………………………………………………………………………………
19.3Inwhich part of neuron information transmits in the form of electrical signals ?
…………………………………………………………………………………………..
19.4.Which part of a neuron receives messages from the cell?
(a)dendrites
(b)soma
(c) axon
(d) neuron cell

19.5. Why is there electrical activity in the neurons?
……………………………………………………………………………………..
……………………………………………………………………………………
 



[image: ]
Mitochondria -1-10 µm long 
-some cells contain a single large mitochondrion but most cells contain several mitochondria 
-enclosed by two membrane: outer and inner membrane with different permeability 
-cristae = fold of innermembrane to increase the surface area 
-matrix and intermembrane space 
-innermembrane of mitochondria contains: -electron transport chain -ATP synthase The energy from
 catabolism in the matrix is converted into ATP. 

Chloroplast 
-is one of the generalized plant structure called plastids 
-found in mesophyll cells of the leaves and in algae -2-4 µm wide and 5-10 µm long 

[image: ]

-2 membranes: inner and outer membrane 
-stroma ~ matrix of mitochondria 
-thylakoids contain photosynthetic machinery of the chloroplast.

Question 1.(a) Which two organelle are named as ‘semi autonomous?
                          ----------------------
                           ----------------------
                     (b) How will you justify this term for them?
                          ----------------------------------------------------------------------------------------------
Question  2. Observe the diagrams given above and write the difference between the inner membrane of Mitochondria and Chloroplast.
                     -----------------------------------------------------------------------------------------------------------

Question   3. The organelle of endomembrane system can be-
(e) Chloroplast
(f) Nuclear membrane
(g) Endoplasmic reticulum
(h) Lysosomes
Choose the correct option-
(v) Only a
(vi) a and c
(vii) b and c
(viii) b, c and d
Question 4. Fill the blank columns-
	Energy transformation
	Organelle involved
	Name of the process

	Light energy to chemical energy
	--------------------------
	----------------------

	Chemical energy of food to ATP 
	--------------------------
	----------------------
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