Macromolecules made of subunits

SUBUNIT MACROMOLECULE
-2 006
gr polysaccharide
00000
ago protein
acid
T Tovvr @
nucleotide nucleic acid

( Lipids are not polymers )



Nucleic Acids

ADN
ARN

-Q: ®=®w-

Ribose or  Nucleoside Phosphate Nucleotide
deoxyribose

® 2001 Sinauer Associates, Inc,



Nucleotide

Phosphate
Group

N

Nitrogenous base
(A,G,C,orT)

C#4
Sugar
(deoxyribose)

C* C?



General structure of nucleotides

Purine or
pyrimidine
base

——————————————————

.0 Pentose

ose : sugar
penta ; five

Figure 8-1a
Lehninger Principles of Biochemistry, Fifth Edition
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Nitrogenous bases
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A nucleic acid strand :

(c) Polynucleotide

From Campbell
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Pyrimidines
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Pyrimidines
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Sugar-phosphate
backbone Bases

5’ phosphate end

Polarity of nucleic
acid strands :
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NUCLEIC ACIDS

NUCLEIC ACID STRUCTURE NITROGEN-CONTAINING
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NUCLEIC ACIDS (INDNA)
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phosphate
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(A nucleotide contains a phosphate
group, a sugar molecule, and a
mtrogen containing base.
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NUCLEIC ACIDS (INDNA)
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ribose
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‘A nucleotide contains a phosphate
group, a sugar molecule, and a
nitrogen-containing base.




Ribose carbons are numbered from 1’ to 5’.

"A nucleotide contains a phosphate
group, a sugar molecule, and a
nitrogen-containing base.

Pentose = 5-carbon sugar



Heptanucleotide
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3’ terminus 5 CATGCAG3

Bases

Sugar-
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NUCLEIC ACID STRUCTURE
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‘A nucleotide contains a phosphate
group, a sugar molecule, and a
nitrogen-containing base.




DEOXYRIBONUCLEIC ACID (DNA)

— DOUBLE HELIX

S Two sugar-phosphate
backbones spiral around each
other, forming the vertical
structure of DNA. They are
connected by the bases sticking
out from their sugar molecules.

BASE PAIRS
DNA bases are connected
with hydrogen bonds.

Hydrogen bond

Guanine Cytosine

—

In DNA, adenine ALWAYS pairs
with thymine, and guanine
ALWAYS pairs with cytosine.




Why DNA strands must be antiparallel ?

=

Guanine Cytosine 0"




Guanine and Cytosine can pair only
when antiparallel

Guanine Cytosine

Parallel strands : G and C cannot form hydrogen bonds.




Fig 16.8

Sugar
Adenine (A) Thymine (T)

Guanine (G) Cytosine (C)
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Sugar
Adenine (A) Thymine (T)
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Guanine (G) Cytosine (C)
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Sugar
Adenine (A) Thymine (T)

Guanine (G) Cytosine (C)
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Sugar
Adenine (A) Thymine (T)

Guanine (G) Cytosine (C)

Flg 16.8 Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings. Ca m pbel I 8th



Bases pairing rule : purine with pyrimidine

@ ©:> Purine + purine: too wide
: :
: O O : Pyrimidine + pyrimidine: too narrow
: :
: ' Purine + pyrimidine: width
consistent with X-ray data

Copyright © 2008 Peal n, Inc., publishing as Pearson Benjamin Cummings.

Campbell 8t
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RIBONUCLEIC ACID (RNA)

RNA STRUCTURE
There are three important structural
differences between RNA and DNA. l

@ = oxygen

ey 3’

Uracil

The sugar molecule | | RNA has only one || Instead of

inthe RNA sugar-phosphate || thymine, RNA
backbone contains | | backbone, while has a similar base
an extra oxygen. DNA has two. called uracil.




RIBONUCLEIC ACID (RNA)

RNA STRUCTURE ® - oxygen
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Differences between DNA and RNA

Deoxyribose-phosphate

Ribose-phosphate
backbone

-~ Hydrogen bonding
occurs between
base pairs

Sugar : desoxyribose ribose
Base : Thymine Uracil
Structure : double stranded Single stranded

(mostly) (mostly)



RIBONUCLEIC ACID (RNA)

RNA FUNCTION

RNA acts as a middleman molecule. It takes
instructions for production of a protein from DNA,
moves them to another part of the cell, and directs
the building of a protein.
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transcription

3’ end

translation

5’ end

C-terminus

Protein

N-terminus



Overview

Copy
(replication)

Gene
Expression

(a) Replicating DNA

Replicating
DNA

Daughter
strands

REPLICATION of each
complementary DNA strand

(b) DNA

l TRANSCRIPTIONofa  transcription

(c) Messenger RNA DNA template strand

Messenger RNA
5, m 3'

Codon
TRANSLATION of )
(d) Polypeptide messenger RNA traduction




In a eukaryotic cell : Nuclear

envelope

cytosol

See tutorial 9.1 part 1







NUCLEIC ACIDS (INDNA)

“ = SUGAR-PHOSPHATE
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(A nucleotide contains a phosphate
group, a sugar molecule, and a
nitrogen-containing base.

Figure 2-45
What Is Life? A Guide To Biology, Second Edition
© 2012 W.H.Freeman and Company






