PUC 1°" YEAR —SEMESTER-2
UNIT I. Cell Biology
Module No: 4: Chloroplast and Mitochondria-structure and function

Mitochondria:

Mitochondria are filamentous or granular structypessent in the
cytoplasm of the cell. They are absent in prokayaind in mature RBC cells
of eukaryotes. They are the centres of aerobidreggm and produce a large
amount of energy in the form of ATP. Hence, theydescribed as power
houses of the cell.

Occurrence and shape:

The mitochondria may be variously shaped they neagylindrical, spherical,
granular, rod like, thread like, or sausage shabedttures. They are present
in large numbers in those cells which are concem#dsecretion of enzymes

and the function of respiration.
Structure:
The mitochondria are about 1.5 to 10um long an@8-Q.20um wide.

Each mitochondrion is made of a double unit membide® a thermos flask.
Each membrane is 60An thickness. The space between the two membranes
Is peri mitochondrial space. The inner membrandoses a chamber filled
with matrix rich in proteins and lipids. The inn@membrane of mitochondria
which is towards the matrix is called M-face amgl auter surface which is
towards perichondrial space is called C-face. Thenposition of each
membrane is similar to that of plasma membrane. iiher membrane is

thrown into numerous prejections into the matrikechcristae.

On the cristae are found numerous minute projectaled elementary

particles or I particles. They are also called as oxysomes. Tpadeles are



concerned with electron transport system. Eg, particlesis made of a bas
stalk and a head. The head of these partcontain ATPsynthetas enzyme.
The outer membrane of mitochondria is smooth ar separates the
mitochondria from cytosol. The elementary particlesctionally are
associated with the the enzymes of the electrarsp@t system and oxidatr
Phosphorylation which takes pliin mitochondria. The enzymesvolved in
aerobic respiratio, amno acid synthesis and fatty acid metabolism
located in the matrix. The matrix hasS ribosanes. RNAs, circular DN/

and inorganic salts.

Fig. 5.41. Mitochondrial structure (redmwn from Vander, Sherman,
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Functions:

1. The main function of mitochondria is the synthedisin energy rich
molecule , ATP (Adenosine tri phosphate).

2. Operation of TCA cycle by matrix enzymes.

3. Electron transport from reduced co-enzymes to nubdecoxygen
coupled with oxidative phophorylation with the hedp enzymes
present on the inner membrane.

4. Oxidation of fatty acids.

5. lon Transport.

6. Respiratory cycle that produces ATP also produtsrnmediates for
the synthesis of cytochromes, chlorophyll, steroidemoglobin,
amino acids and fatty acids.

7. Itis also involved in heat production in animals.
Chloroplast:

Plastids are double membraned cell organelles ynaidsent in plant

cells. They are three types

1. Leucoplasts: They are colourless plastids and help in storimg fiood
materials.

2. Chromoplasts: They are coloured plastids containing carotenoid
pigments. They are non- Photosynthetic.

3. Chloroplasts: These are photosynthetic plastids present in gpdamts

and are capable of synthesizing organic food fremnganic raw materials.

Chloroplast:



These are doublmembrane organelles present in pleeits. They art

discshaped or lens shed structures with a length of 4-10um.
Structure: There are thre majr structural regions of the Chloropl:

1. Envelope: Consisting of an outer and inner membranes witlerasiosec

space calledperichloroplastidial spacelled with a fluid matrix or strma.

2. Stroma or matrix: The matrix containshe enzymes for protein synthg,

metabolism, DNA, RANs and ribosom

3. Thylakoids: The internal membranes form discs which are statbgethel
like a pile of coins to from igranum. Each disc is a sac oisicle and is

termed a thylkoid. Chlorophyll is found in the thylakoid membes

Built into the thylakoid membranes are pigment ey and electron carrie

which carry out the light phase of Photosynth
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Function:

1. Chloroplasts serve as the site of photosynthedigy Tconverts the

energy of sunlight to chemical energy of organigpounds.

2. During Photosynthesis oxygen is produced whicigartant for the

survival of aerobic organisms.

3. They keep the level of carbon dioxide in the atnhesp in

appropriate limits by utilizing it for Photosynthes

Check Points

Mitochondria are described as power houses ofdhe ¢
Mitochondria are bounded by double membrane — tlierand inner
membranes.

Inner membrane forms cristae into the matrix.

Elementary particles or;Particles or oxysomes are found on cristae.
Enzymes of electron transport system and oxidgbiesphorylation
are found on the cristae.

Enzymes of amino acid synthesis and fatty acid budtem are found
in the matrix.

Main function of Mitochondria is the synthesis of A

Chloroplasts are the photosynthetic plastids faargteen plants.
Chlorophyll is found in the thylakoid membranes.

Chlroplasts serve as the site of Photosynthesis.

Object Type Questions

1. Mitochondria Possesses
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. Dictyo some B. QunatasomeC. Oxysome D. Polysome
. ATP is
. An Enzyme  B. Ahormone C. An energy nxbtein

D. A molecule with high energy phosphate bond.
In Chloroplasts, chlorophyll is found in
Outer membrane B. Inter membrane space Gufatr
D. Thylakoid membranes
Mitochondria are absent in
Prokaryotes B. Eukaryotes C. In mature RBO.A&C
Power houses of the cell
Golgi B. Mitochondria  C. Ribosomes D. Lysosomes.
One of the following is not the function of mitocidria
Synthesis of ATP  B. Electron transport  Qidation of fatty acids
D. Photosynthesis
Matrix of the Chloroplasts contain
Enzymes B. DNA & RNA C. RibosomesD. All
In chloroplasts Pigment systems and electron caraee present in
Thylakoid membranes B. Peri chloroplastidial space
C.Stroma D. Inner membrane

Plastids capable of synthesizing organic food fromarganic raw

materials.

A.

Leucoplasts B. ChromoplastsC. Chloroplasts D. All

10.0ne of the following keeps the level of €@ the atmosphere in

appropriate limits by utilising it for synthetic gnose.

A.

Leucoplasts B. Chloroplasts C. Chromoplasts D. None

Short Answer Questions



Write short notes on plastids?

Describe different types of plastids?
Describe briefly the structure of chloroplasts?
What are the parts of mitochondria?

Write short notes on oxysomes?

List out the functions of mitochondria?
Describe Thylakoids?
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Long Answer Questions
1. Describe the structure and function of mitochorftiria
2. What are chloroplasts? Describe the structure &amtttion

chloroplasts?
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