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PREFACE

Biotecnika, the most trusted study partner for every CSIR NET and GATE
aspirant, is committed to making your exam preparation process easy,
efficient, and effective. Biotecnika team came up with the unique Konceptika
range of products, which precisely aims to do the same. Adding another
feather to the cap is Biotecnika's latest study aid-Koncept Wheel.

To excel in CSIR NET Exam, students need to develop a deep understanding
of the concepts, prepare brief notes for revisions, and spend an equal
amount of time recalling each topic learned. Given the vast nature of the
syllabus, aspirants might fall short of time to make detailed notes..

Koncept Wheel is a compilation of 500+ important topics from the CSIR
NET syllabus. These topics are broken down and depicted in the form of a
wheel, each spoke of the wheel represents the important definitions,
features, examples, etc. These Koncept Wheels will help students
understand the concepts easily in a short period of time.

Koncept Wheel is one tool that will change the way you prepare for the
exams. With this revolutionary study tool, you can now- Learn quicker, recall
faster, and retain longer. By preparing smart with Biotecnika's study tools,
stay one step ahead in your exam preparation.

Thank you for choosing Biotecnika's Koncept wheel. We would love to know
your feedback, email us at cst@biotecnika.org

klar Swman

CEOQ & MD - BIOTECNIKA & RASAYANIKA
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UNIT 1

STRUCTURE OF AN ATOM

The number of

neutrons defines the

isotope of the
element.

The number of
protons in the
nucleus is the atomic

element the atom
belongs.

The number of
electrons is equal
to the number of

protons.

Electrons (negative
electric charge)
present in space

around the nucleus.

www.biotecnika.org
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Atoms are the smallest

unit of ordinary matter

that forms a chemical
element.

Composed of a
nucleus and one
or more
electrons bound
to the nucleus.

The nucleus is made
of a number of
protons (positive
electric charge) and
neutrons (no
electric charge).
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UNIT 1

Buffers are aqueous systems that tend to resist
changes in pH when small amounts of acid (H+) or
base (OH-) are added.

Used as a means of
keeping pH at a

of equal
concentrations of B“FFEB nearly constant value

acetic acid and in a wide variety of

acetate ion. chfamlf:al
applications.

Example: mixture

A buffer system consists of a weak acid
(the proton donor) and its conjugate
base (the proton acceptor).

pioLecnika
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UNIT 1

HENDERSON HASSELBALCH EQUATION

Important for understanding
buffer action.

Calculates the molar
ratio of proton donor
and acceptor, given pH
and pKa.

Stated more
generally as
bIOt/eCﬁl <A pH=pKa + log[proton
~ @ acceptor] / [proton
donor].

Calculates pH, given
pKa and the molar
ratio of proton donor
and acceptor.

Calculates pKa, given pH and the
molar ratio of proton donor and
acceptor.

pioLecnika
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UNIT 1

CARBOHYDRATES

The polysaccharides are

sugar polymers
containing more than 20
or so monosaccharide
units (some have
hundreds or thousands
of units).

Oligosaccharides
consist of short

Disaccharides, with

units.

Monosaccharides, or
simple sugars, consist of
a single polyhydroxy
aldehyde or ketone unit.

www.biotecnika.org

chains of %
monosaccharide
units, or residues.
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two monosaccharide iq »i

The most abundant
biomolecules on Earth.

Chemical formula
is CX(HZO)yI

Its three major classes

are: monosaccharides,

oligosaccharides, and
polysaccharides.
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Two types of pentose
sugar: Ribose in RNA
and Deoxyribose in
DNA, sugar is
non-planar,
non-planarity is called

puckering.

Pyrimidine (in DNA):
Thymine (5-methyl-2,4-di-

(2,4-dioxypyrimidine) and
Cytosine.

Purines (DNA and RNA):
Adenine (6-amino
purine) and Guanine
(6-oxy-2-aminopurine)

The three components
of Nucleotides: Nitroge-
nous base (purines and
pyrimidines), Five
carbon sugar, ion of
phosphoric acid.

www.biotecnika.org

oxypyrimidine) and cytosine
(2-oxy-4-aminopyrimidine);
(in RNA): Uracil

a0,

UNIT 1

= First discovered by
Friedrich Miescher.

« Biopolymers essential
to all known forms of

life. Two types of nucleic

acids: Ribonucleic acid
(RNA) and Deoxyribonu-
cleic acid (DNA)

o

NUCLEIC
AGID

Nucleoside: Sugar and
nitrogenous base join to form
nucleoside

Polynucleotides: Poly-
mers of nucleotides,
formed by condensation
Linkage between two of nucleotides.
nucleotides (5' phos-

phate of one nucleotide

and 3'-OH of another) is
known as a phosphodi-
ester bond.
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UNIT 1

GCONFORMATION OF NUGLEIC
AGID-A FORM

Glycosyl bond
conformation- Anti

Sugar pucker Helical sense
conformation- C-3' -Right handed
endo

bioecnixa

ur Bio Resource

Helix rise per base Diameter- 26 A
pair- 2.6 A

Base pairs per turn- 11
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UNIT 1

GCONFORMATION OF NUGLEIC
AGID -B FORM

Glycosyl bond conformation
-Anti

Sugar pucker
conformation
-C-2' endo

Helical sense
-Right handed

bioecnixa

ur Bio Resource

Helix rise per base
pair -3.4 A Diameter- 20 A

Base pairs per turn -10.5
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UNIT 1

GCONFORMATION OF NUGLEIC
AGID -Z FORM

Glycosyl bond conformation
-Anti for pyrimidines; Syn for
purines

Sugar pucker con-
formation- C-2'
endo for pyrimi- Helical sense -left
dines; C-3' endo for handed
purines

bioecnixa

ur Bio Resource

Helix rise per base Diameter- 18A
pair- 3.7A

Base pairs per turn -12

pioLecnika

Your Bio Resource

www.biotecnika.org 13



UNIT 1

Princi ildi .
rinciple bU|Id.|ng DIOCKS Possess a structure which
of proteins. :
includes a central carbon
atom called Ca, linked to an
amino group, a carboxylic
acid group, a hydrogen atom,
and a distinctive R group
(side chain).

Average molecular weight
of an amino acid is 110
daltons.

a-amino acids are chiral; Only
| amino acids are constituents
of proteins.

Amino acids classified into
five main classes based on
Positively charged R groups the properties of their R
are Lysine, Arginine, Histidine, groups (Nonpolar, aliphatic;
Negatively charged R groups Aromatic; Polar, uncharged;
are Aspartate, Glutamate. Positively charged, Negative-
ly charged R groups)

Nonpolar, aliphatic R
groups are Glycine, Alanine,
Proline, Valinge, Leucine,
Isoleucine, Methionine.

Polar, uncharged R
groups are Seringe,
Threonine, Cysteine,
Asparagine, Glutamine.

Aromatic R groups are
Phenylalanine, Tyrosine,
Tryptophan

pioLecnika
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UNIT 1

Proteins are linear

The most common polymers formed by linking

cross-links are
disulfide bonds, formed

the a carboxyl group of one
amino acid to the a amino
by the oxidation of a group of another amino
pair of cysteine acid with a peptide bond
residues. (a.k.a amide bond).

In some proteins, the
linear polypeptide
chain is cross-linked. ﬁ

A polypeptide chain

A series of amino acids
joined by peptide bonds
is always written form a polypeptide chain,
starting with the and each amino acid unit
amino terminal resi- in a polypeptide is
due. called a residue.

A

p.olypeptide : Most natural
ch.aln has polarllty as polypeptide chains
its ends are different contain between 50 and

(a -amino group at one end 2000 amino acid
and an a carboxyl group at residues.

the other).

pioecniKa
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UNIT 1

PROTEIN SECONDARY STRUCGTURE- n HELIX

About one-fourth of all
amino acid residues in
polypeptides are found in
a helices.

The helical twist of the
a helix found in all
proteins is
right-handed.

Each helical turn
includes 3.6 amino acid
residues.

The amino acid
residues in an a helix have
conformations with
Y = -4540 -50°and ¢= -60

www.biotecnika.org

16

The simplest arrangement
the polypeptide chain could
assume with its rigid
peptide bonds (but other
single bonds free to rotate)
is a helical structure, also
called the a helix.

The R groups of the
amino acid residues
protrude outward from
the helical backbone.

The repeating unit is a
single turn of the helix,
which extends about 5.4 A

along the long axis.
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