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1. All living organisms are composed of one or more cells.
2. The cell is the basic structural and functional unit of all living things.

Matthias Jakob Schleiden (1804—1881)

Theodor Schwann (1810—1882)

1855

3. Cells arise from pre-existing cells. (by cell division; mitosis or meiosis;
not derived from spontaneous generation.)

www.majordifferences.com Rudolf Virchow (1821-1902) _

<Biology> <Tejaswini B M>



INDIAN COLLEGE RATINGS

College of Engineering

SRJATME (a+) e

<Tejaswini B M>



N[EATME

1Y atme College of Engineering Types Of Cell

II '.

4. Cells are limlctorie ' asticnts that work
“fowards a c n obje pf cellS perton €rey tofis—
i iBased on ce structi s‘of cells

_'F'I.' rokary

H . r |
cleus. Instead, some prka ' LA

[ AT \/

o
—

makea gilcom

1

<Biology> <Tejaswini B M>



N[EATME

s % atme College of Engineering

yes of Cell

| ..F#ﬁl_taryoti

_fl "“bounded

and animals

in them.

<Biology> <Tejaswini B M>



BIATME

atme College of Engineering

! T g |

Prokaryotic vs. Eukaryotic Cells

o

<Tejaswini B M>



BJATME
\] .l-GAUGE
s * atme College of Engineering
ot

Prokaryotic cell Eukaryotic cell

Both

Ribosome

Cell meaembrana

Cell wall
(always present)

Membrane-bouwumnd

organelles

Cell wall
(sometimes present)

<Biology> <Tejaswini B M>



A TME ™

atme College of Engineering

Plant cell a typc"otteukaryotic cell. —|=:_
. 1 o )
&,: organelles presg ff;)'m thbse in other eukaryotic ¢ J S \/,—\_/ Ribosome
= i Chloroplast
" “The majo e Amyloplast |
ik Cytoplasm r i o) Mitochondri
walla E | Plasma Membrane ol \J\J Golg) Boches

Cell Wall \hiciiols

Nuclear Membrane e .
Nucleolus — 11 TS |_— Smooth ER
Cenbome — TS — Rough ER

.....

<Tejaswini B M>



N[EATME

e atme College of Engineering
“q :
#Structure of Plant Cell;

oplas le cytop!

_'F" :Nucleus: u
* Mitochox

ke

— -{g prof

<Biology>

Plant Cell

bStdheg; that fills the ce nd contain
f the cell, containing the-cell's DI H.
nsible

processes and packages proteins and lipids produced by the ER

<Tejaswini B M>



;!

24AATME

atme College of Engineering

PLANT CELL

Plant cells are rectangular shaped, eukaryotic, or nucleus-containing, Nucleus:

cells with a rigid cell wall. Within the plant cell structures called organelles, g‘l’:et:::‘:t?)'\f‘g‘lmﬁgi?;;ﬁsm_
perform functions necessary to cell and plant survival. On average, plant

cells are between 10 and 100 micrometers long, around the same size as
the diameter of a human hair. Unlike animal cells, plant cells make their
own food through photosynthesis. This process, powered by
energy from sunlight, involves producing oxygen and
glucose from water and carbon dioxide.

Cytosol:
fluid within the cell that
surrounds the organelles.

ry 1 = Fansl

r Az
network of membranes that
helps synthesize proteins
and lipids.

Wacuole:
a fluid-filled organelle that
stores food and nutrients

Ribosome:

small organelle often attached
to the endoplasm reticulum
that help create proteins.

Chloroplast:
the site of photosynthesis,
organelle containing
chlorophyll, molecules that
absorb sunlight and give
plants their green color

Golgi apparatus:
membrane-bound sacs
responsible for storing, and
transporting proteins and
lipids.

Lysosome:

an organelle that contains
digestive enzymes and breaks
down biological molecules

Mitochondrion:

a bean-shaped organelle
responsible for converting raw
materials into usable energy.

i Cell membrane: : : >
wall: f two | of lipid, or fa e ? 7
encloses the cell membrane B that :ny:Ir:se ﬂ':l oeo :If. { ) NATIONAL

and gives plant cells their - which molecules : 3 = v = GEOGRAPHIC

shape and rigid structure.
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ANIMAL CELL

An animal cell is an irregularly shaped, eukaryotic, or nucleus-containing, Nucleus:

cell with a flexible membrane. Within the cell are small molecular structures contains DNA, the genetic
called organelles, which perform different jobs inside the cell. Animal cells blucodnt ova Selng Donantus
range between 10 to 30 micrometers in size, smaller than the diameter of
human hair. Animal cells are different from other cells because

they do not have a cell wall, which allows them to take on
various shapes. With this flexibility, animal cells have
evolved and diversified into the animal

kingdom we know today.

Cytosol:
fluld within the cell that
surrounds the organelles

4 organalle near the nucleus
_‘_ that helps with the produc-
tion of microtubules

Golgl apparatus:

membrane-bound sac
responsible for producing;
storing, and transporting
proteins and lipids

Endoplasmic reticulum:
network of membranes that

helps synthesize proteins
and hpids

Ribosome:

small organelie often
attached to the endoplasmic
- reticulum that helps create

Ly 3
an organelle that contains

digestive enzymes and E
breaks down biological |
molecules
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Red blood

Muscle cells
Neuron

Cardiac cells Chondrocytes

Epithelial cells Enterocytes
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Embryonic stem cells (ESCs)
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Oligosaccharides
Raffinose

OH

Galactose
aH

OH ’ Glucose Fructose

\ HOJ-HZOH | ” Maltose
- glucose + glucose

OH H OH

CH,0H O

Glucose Fructose Galactose
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Table 6-1 Molecular data on some proteins

e— Number of

-1 - | Molecular Number of polypeptide
weight residues chains
: Pro molecular weights -

3 Insulin (bovine) 5,733 51 2
-Fanging be Cytochrome ¢ (human) 13,000 104 1
Ribonuclease A (bovine pancreas) 13,700 124 1

(] Denat Lysozyme (egg white) 13,930 129 1
B ! Myoglobin (equine heart) 16,890 153 1

SCCO l Jary ‘ J C G Chymotrypsin (bovine pancreas) 21,600 241 3

? Chymotrypsinogen (bovine) 22,000 245 1

< Hemoglobin (human) 64,500 574 4

Serum albumin (human) 68,500 ~550 1

“i I q s Hexokinase (yeast) 102,000 800 2
Immunoglobulin G (human) 145,000 ~1,320 4

RNA polymerase (E. coli) 450,000 ~4,100 5

Apolipoprotein B (human) 513,000 4,536 1

Glutamate dehydrogenase 1,000,000 8,300 40

(bovine liver)

q_,r_.-- ol

1ll-o=|- o = 'lIllm l n —
Denaturation
ot 1} .":.r. V 1 r —
biological

rays and 10n1zmg radlatlons such as X-rays, radioactive and
ultrasonic radiations, etc.

E-_-é' emical -agent 118 (aC
a )

dets

activity I

regains

I activity

Renaturation

(

-

Normal protein Denatured protein
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NHZ o

N N NH N NN
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N
H

CYTOSINE GUANINE ADENINE
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IEﬁ--“Lipids are organic compounds that contain hydrogen,.ﬂ
~ carbon, and oxygen atoms, which form the framework for:

the structure and function of living cells.”
TN N . TSNS e - o0

These organic compounds are nonpolar
molecules, which are soluble only 1n nonpola

¥

[ ™ Eqq g o Sarding

solvents and insoluble 1n water because water 1s Polar head
- p
olar molecule. (hydrophilc)
Lipids are a family of organic Lipid bilayer J Nonpolar tails
. (hydrophobic)
- compounds, composed of fats and oils.
I W
P_:::'_ These molecules yield high energy and are responsible Polar head

(hydrophilic)

for different functions within the human body.
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' A
#,. _  Saturated fat
e .h:

l?ﬁ: Saturated fats occur naturally in many foods. Most come fro
animal sources, including meat and dairy products, as well as
‘tropical fats like coconut, palm, and palm kernel. Eﬂ

SATURATED FATS
TO LIMIT

S b regTut

°Ccrca =
butterte:
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,. Unsaturated fat
ﬂﬁ- 10 e e _l=.1.-_15j.'—l_1_
ouble

An unsaturated fat 1s a fat or fatty acid in which there 1s at least one d
bond within the fatty acid chain. A fatty acid chain is monounsaturated if it contains
one double bond and polyunsaturated if 1t contains more than one double bond.

sSeeds such as pumpkin and sesame

seeds.ib
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Saturated fat vs Unsaturated fats

!

Unhealthy fats

Why 2?2

HowdolI
find them?

What are they
found in 2

What are
they?

Healthier fats

%

QVAVAVAVAD

o®

Choose more unsaturated fats and fewer saturated fats.

<Tejaswini B M>



M[ATME

e atme College of Engineering

5 wiia
Prggertles of Lipids

I:F' * Lipids may be either liquids or non-crystalline solids at room tem

1M e

. Pure fats and oils are colourless, odourless and tasteless.

he are ener -I’lCh organic molecules
T

Soluble 1. 0rg anic solvents like alcohol, chloroform aeetone benzene, etc.

5 No 10n1C chares
o . J r

il

1. Hydrolysis of triglycerol's
LT 'Tr1 glycerol like any other esters react with water to form their carboxylic

"~ 4 acid and alcohol- a process known as hydrolysis.
= : i -
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2. Sapomﬁcauon .,

Triacylglycerols may be hydrolyzed by several procedures, the most common of which utilizes alkali
or enzymes called lipases. Alkaline hydrolysis is termed saponification because one of the products™

of the hydrolysis is a soap, generally sodium or potassium salts of fatty acuﬂ 15
3. Hydrogenation8 N D) o 0 I VI | Wl a0

The carbon-carbon double bonds in unsaturated fatty acids can be hydrogenated by reacting wit

hydrogen to produce saturated fatty acids. o 1 A .
4. Halogenation RS |

Unsaturated fatty acids, whether they are free or combined as esters in fats and oils, react wit
halogens by addition at the double bond(s). The reaction results in the decolorization of the haloge

solution. T
5. Rancidity:

v |._| =
P:-r".il: The term rancid is applied to any fat or oil that develops a disagreeable odor. Hydrolysis and

oxidation reactions are responsible for causing rancidity.
-
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i Kat

FUNCTIONS OF FAT

Jeukendrup, A & Gleeson, M (2018). Sports Nutrition (3" edition). Human Kinetics, EUFIC (2016).

Heart Health o @ Neuroprotection
Improves blood cholesterol ( Omega-3 may protect the
] ' & brain from head injury
Energy o ¢ Recovery
Fuels low-intensity exercise o Some fats have

- anti-inflammatory benefits

Brain Development
~60% of the brain in fat

Vitamin Absorption
Vitamins A, D, E and K

Cell Structure Hormones
Forms part of plasma membrane Supports normal hormenal function
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-F-
I|!I".E_nzymes are prot

¢ - * Enzymes are essential for digestion, liver function, and much more. Too
- I | N T .

much or too little of a certain enzyme can cause health problems

E Ty
|
roviders che
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. - ZYMES
‘* Enzymes biologicals cleTate =N Bactl

L Kl8wering tivatio; thé conviersion of substrates in
-|!I. P oducts.

% They are classified into.sixamas

i ;

i mem Fig 1. How an Enzyme Generally Works. Substrate

TOLLS. )IC 19 (

2 3 GICLLLLC clm binds to the enzyme's substrate binding site. This form
-.'--_-' i an enzyme-substrate complex, allowing the chemical
5 . .

|.:I il;l reaction to take place. The products of the reaction

are then released.

e o el
: dlyZes the:
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ATME

)

Hydrolase Hydrolysis (catabolic) Lipase, protease

Isomerase

Rearrangement of atoms within a molecule Phosphohexoisomerase

Splitting chemicals into smaller parts Decarboxylases, aldolases

without using water (catabolic)

Lyase

Oxidoreductase Transfers electrons or hydrogen atoms

from one molecule to another

Dehydrogenases, oxidases

Synthetases Joining of two molecules by the formation

of new bonds (anabolic)

DNA ligase, DNA polymerase

Transferase Moving a functional group from one Kinases, transaminase

molecule to another
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{ Vitamins ]

|
[ Water-soluble

I I

Non-B-Complex ( B-Complex l

Fat-soluble J

_ Vitamin A (retinol, -carotenes)
— Vitamin D (cholecalciferol)

— Vitamin K (phylloquinones, menaquinones)
= Vitamin E (tocopherols)

Ascorbic acid (vitamin C)

|

Niacin (vitamin B,)
Biotin
Pantothenic acid

rEnergy-releasing] r Hematopoietic}
. Thiamine (vitamin B;) - Folic acid
- Riboflavin (vitamin B;) | Vitamin By,

|
Other ]

_ Pyridoxine (vitamin Bg)
_ Pyridoxal

. Pyridoxamine
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Vitamin |Source Function
A Milk, butter, egg yolk, carrot, - night vision,
tomato, green vegetables -healthy skin
- Releases energy from carbohydrates
: - Healthy nervous system
B Yeast, eqggs, liver  Lanittn skin
- Formation of red blood cells
e Fresh fruits and vegetables i hegllng o W'“”?‘ds
- resistance to disease
D Butter, fish oils, eggs - strong bones and teeth
- May be needed for reproduction
E Cetanls. gresn voqctablos - Helps to fight against diseases
K Milk, butter, egg yolk, carrot,  ClaHiG of Biod
tomato, green vegetables
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aime

messengers produced by endocri
to regulate vital process
[

Twywrosine Epinephrimneae

N

Tryptophaun MMelatornin
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' gitkating how the body D Woks dog] fd'o s:

lin, thyroxine.) : u' h r

e g QD0 edevelopme , andp m:

0 L >ristrual d libido (e

ntaining stable interna

110

<Tejaswini B M>



BIJATME

atme College of Engineering

Hormones

Steroid

hormones

Amine

hormones

Peptide
hormones

Protein

hormones

Glycoprotein
hormones

Eicosanoid

hormones

ﬂ' ication of Hormones

Source

Derived from cholesterol which belong to a chemical

compounds known as steroids

Hormones derived from the modification of amino

acids are referred to as amine hormones. Typically, the

original structure of the amino acid is modified such
that a — COOMH, or carboxyl, group is removed,
whereas the — NH?®*, or amine group remains.
Amine hormones are synthesized from the amino
acids tryptophan or tyrosine.

These hormones are made up of only few amino acid
residues and they are usually present themselves in

form of a linear chains

These hormones are build up from large number of

amino acid residues

These are conjugated protein bound to carbohydrate
which include galactose, mannose, fructose

Made up of small fatty acid derivatives with a variety of

arachidonic acid

INDIAN COLLEGE RATINGS

Example

sex hormones,
adrenal cortex

hormones

An example of a
hormone derived
from tryptophan is
melatonin, while
tyrosine derivatives
include thyroid
hormones and
catecholamines

Oxytocin and
vasopressin

Insulin, glucagon,

somatotropins

luteinizing hormones
follicle stimulating
hormones, thyroid
stimulating

hormones

Prostaglandins
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Produces FSH, LH, TSH., oxytocin, and many other
hormones, playving a central role in regulating when
other endocrine organs produce and release hormones.

Pituitary gland

Produces GnRH, TRH, and

dopamine to regulate
pituitary gland activity

Hy pothalamus

Produces melatonin
and regulates
circadian rhythms

Produces T3 and
T4 and controls
metabolic processes

Produces hormones
that regulate T-cell
development and immunity

Produce cortisol,
regulating metabolism
and stress responses

Produces insulin and
glucagon, regulating
slucose metabolism

Produce androgens, estrogens, and progestogens involved in
reproductive organ development, muscle and bone health,
and secondary sex characteristics related to puberty.
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Thank You

Tejaswini BM
Assistant professor,
Dept. of Chemistry,

ATMECE, Mysuru |
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