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DNA & RNA Structure

Genetic Material of Life

DNA as the genetic material of living organisms

Deo xyribo se nucleic acid  (DNA) carries the genetic co de  in all living o rganisms

This is the reaso n why the genetic co de is said to  be universal, it applies to  all fo rms o f life

DNA is mainly f o und in the nucleus  where it fo rms chro mo so mes

It is also  fo und in chlo ro plasts  and mito cho ndria o f eukaryo tic cells

Ribo nucleic acid (RNA) is ano ther type o f nucleic acid which is the main co mpo nent o f

ribo so mes, which play an impo rtant ro le in pro tein synthesis 

So me RNA is also  fo und in the nucleus and cyto plasm

Certain viruses (such as SARS-Co V-2) co ntain RNA as their genetic material instead o f DNA

These viruses cause a variety o f di�erent diseases, such as COVID-19, Ebo la, mumps and

in�uenz a

Viruses are no t co nsidered to  be living o rganisms, since they are unable to  replicate by

themselves

They are dependent o n o ther living cells fo r replicatio n and survival

Viruses also  lack a cellular structure, which is ano ther reaso n they are no t co nsidered to  be living
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Nucleotide Components

Components of a nucleotide

Bo th DNA and RNA are po lymers  that are made up o f many repeating units  called nucleo tides

Each nucleo tide is fo rmed fro m:

A pento se sugar (a sugar with 5 carbo n ato ms)

A nitro gen-co ntaining o rganic base (with either 1 o r 2 rings o f ato ms)

A pho sphate gro up (this is acidic and negatively charged)

The base and pho sphate gro up are bo th co valently bo nded  to  the sugar

The nitro geno us bases  in DNA are:

Adenine (A)

Guanine (G)

Cyto sine (C)

Thymine (T)

RNA share the same nitro geno us bases as DNA except thymine, which is replaced by uracil (U) in

RNA

The nitro geno us bases can be gro uped as either purine  o r pyrimidine  bases:

Adenine  and guanine  are purine bases

Cyto sine, thymine  (in DNA) and uracil (in RNA) are pyrimidine bases

Nucleot ide st ruct ure diagram

The basic structure of a nucleotide

Drawing simple diagrams of the structure of single nucleotides of DNA and RNA

Simple shapes  can be used to  draw the main building blo cks o f  nucleo tides  and the DNA

do uble helix
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Advanced drawing skills are no t required!

Pentago ns  can represent pento se sugars

Circles  can represent pho sphates

Often sho wn as a circle with the letter P inside: ℗

Rectangles  can represent bases

Co valent bo nds  can be sho wn with so lid lines

Hydro gen bo nds  can be sho wn with dashed lines

Or with co mplementary shapes that �t to gether (see diagrams)

Component s of  a nucleot ide diagram

Simple shapes can be used to represent parts of nucleotide molecules
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Linking Nucleotides

Forming the sugar-phosphate backbone

Nucleo tides jo in to gether in chains to  fo rm DNA o r RNA strands

The pho sphate gro up o f  o ne nucleo tide  fo rms a co valent bo nd to  the pento se sugar o f  the

next o ne 

This carries o n to  fo rm a large po lymer

These po lymers fo rm nucleic acids, which are also  kno wn as  po lynucleo tides

The pho sphate gro up o f o ne nucleo tide is linked to  the pento se sugar o f the next o ne by

co ndensatio n reactio ns

This means a mo lecule o f  water is released  during the fo rmatio n o f each co valent bo nd

This fo rms a 'sugar-pho sphate backbo ne' with a base linked to  each sugar

The po lymer o f nucleo tides is kno wn as a strand

DNA is do uble-stranded, RNA is usually single-stranded

There are just 4  separate bases  that can be jo ined in any co mbinatio n/sequence

Because the sugar and pho sphate are the same  in every nucleo tide

Linking nucleot ides t oget her diagram

Two nucleotides shown bonded together covalently within a strand
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RNA Structure

RNA structure

Unlike DNA, RNA mo lecules are relatively sho rt  with lengths o f between a hundred to  a few

tho usand nucleo tides

It usually fo rms a single-stranded po lynucleo tide  with ribo se  as the pento se sugar in each

nucleo tide

RNA nucleo tides co ntain the fo llo wing nitro geno us bases:

Adenine

Guanine

Cyto sine

Uracil (instead o f thymine in DNA)

The carbo n ato ms in nucleo tides are numbered f ro m the right in a clo ckwise directio n

This makes it easier to  identif y the bo nds  in the sugar-pho sphate backbo ne o f

po lynucleo tides

It also  indicates the o rientatio n o f  the po lynucleo tide

RNA nucleot ide diagram

The structure of an RNA nucleotide

Di�erent types o f RNA are fo und in the cells o f living o rganisms:

Page 5 of 29
For more help visit our website www.exampaperspractice.co.uk



messenger RNA (mRNA), which is fo rmed in the nucleus and transpo rted to  the ribo so mes in

the cyto plasm

transf er RNA (tRNA), which is respo nsible fo r transpo rting amino  acids to  ribo so mes during

pro tein synthesis

ribo so mal RNA (rRNA), which fo rms part o f ribo so mes

Adjacent RNA nucleo tides are linked to gether by co ndensatio n reactio ns, during which a

mo lecule o f water is released

This fo rms a pho spho diester bo nd  between the pento se sugar o f o ne nucleo tide and the

pho sphate gro up o f the next nucleo tide

T he f ormat ion of  an RNA polymer diagram

Linking RNA nucleotides together by condensation reactions will result in the formation of

phosphodiester bonds

Exam T ip

Ensure that yo u are able to  draw and reco gnise diagrams o f a single RNA nucleo tide, as well as

RNA po lymers
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DNA Structure

DNA structure

DNA is a do uble helix made o f two  antiparallel strands o f nucleo tides linked by hydro gen

bo nding between co mplementary base pairs

The nucleic acid DNA is a po lynucleo tide  – it is made up o f many nucleo tides  bo nded to gether

in a lo ng chain

DNA nucleot ide diagram

A DNA nucleotide

DNA mo lecules are made up o f two  po lynucleo tide strands  lying side by side, running in

o ppo site directio ns – the strands are said to  be antiparallel

Each DNA po lynucleo tide strand is made up o f alternating deo xyribo se sugars and pho sphate

gro ups bo nded to gether to  fo rm the sugar-pho sphate backbo ne

Each DNA po lynucleo tide strand is said to  have a 3’ end and a 5’ end  (these numbers relate to

which carbo n ato m o n the pento se sugar co uld be bo nded with ano ther nucleo tide)

Because the strands run in o ppo site directio ns (they are antiparallel), o ne is kno wn as the 5’ to  3’

strand  and the o ther is kno wn as the 3’ to  5’ strand

The nitro geno us bases o f each nucleo tide pro ject o ut fro m the backbo ne to wards the interio r

o f the do uble-stranded DNA mo lecule
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A single DNA polynucleot ide st rand diagram

A single DNA polynucleotide strand showing 3 nucleotides in a sequence

Hydrogen bonding

The two  antiparallel DNA po lynucleo tide strands that make up the DNA mo lecule are held

to gether by hydro gen bo nds  between the nitro geno us bases

These hydro gen bo nds always o ccur between the same pairs o f  bases:

The purine adenine  (A) always pairs with the pyrimidine thymine  (T) – two  hydro gen bo nds are

fo rmed between these bases
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The purine guanine  (G) always pairs with the pyrimidine cyto sine  (C) – three hydro gen bo nds

are fo rmed between these bases

This is kno wn as co mplementary base pairing

These pairs are kno wn as DNA base pairs

DNA molecule wit h hydrogen bonding diagram

A section of DNA – two antiparallel DNA polynucleotide strands held together by hydrogen bonds

Double helix

DNA is no t two -dimensio nal as sho wn in the diagram abo ve

DNA is described as a do uble helix

This refers to  the three-dimensio nal shape  that DNA mo lecules fo rm

DNA double helix f ormat ion diagram
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DNA molecules form a three-dimensional structure known as a DNA double helix
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Exam T ip

Make sure yo u can name the di�erent co mpo nents o f a DNA mo lecule (sugar-pho sphate

backbo ne, nucleo tide, co mplementary base pairs, hydro gen bo nds) and make sure yo u are able

to  lo cate these o n a diagram. Remember that co valent bo nds jo in the nucleo tides in the sugar-

pho sphate backbo ne, and hydro gen bo nds jo in the bases o f the two  co mplementary strands

to gether. Remember that the bases are co mplementary, so  the number o f A = T and C = G. Yo u

co uld be asked to  determine ho w many bases are present in a DNA mo lecule if given the number

o f just o ne o f the bases.

Drawing base-pairing in a DNA molecule

When drawing the base pairing, the opposite strand should be antiparallel to the �rst. The presence of

hydrogen bonding is shown, but the numbers/lengths of bonds is not required

Exam T ip

Simple, hand-drawn shapes will su�ce in an exam. Expert tip - a large  drawing is always easier fo r

an examiner to  read (and award marks fo r) than a small o ne! Read the questio n carefully;

examiners o ften want a who le nucleo tide  to  be identi�ed in yo ur diagram and to  ensure yo ur

diagram includes all 4  co mplementary bases. Yo u do n't have to  remember the number o f

hydro gen bo nds between the bases. Also , remember to  draw DNA strands as antiparallel (o ne

upside-do wn versus the o ther) but yo u do n't have to  be able to  draw a helix shape!

Page 11 of 29
For more help visit our website www.exampaperspractice.co.uk



Basis of Genetic Code

The Genetic Code

Genetic code

DNA mo lecules carry the genetic co de as a sequence o f  nitro geno us bases in the nucleo tides

These bases are adenine, guanine, cyto sine and thymine

One o f the strands o f a DNA mo lecule will carry the base sequence  that will be read by enz ymes

This strand is kno wn as the co ding strand 

The sequence o f  bases that fo rm genes o n the co ding strand will determine the o rder o f  amino

acids in the pro teins that are synthesised 

The co de is read as a triplet o f  bases, called a co do n, with each sequence o f three bases

co ding fo r o ne amino  acid

Remember that there are 20 di�erent amino  acids that co uld be co ded fo r

The sequence o f amino  acids will determine the shape and f unctio n o f  the pro tein that is

synthesised fro m the co de

From gene t o prot ein diagram

The sequence of DNA bases in the genes codes for the production of a speci�c protein molecule
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Conservation of The Genetic Code

T he genetic code is universal

The genetic co de is universal, meaning that almo st every o rganism uses the same co de (there

are a few rare and mino r exceptio ns)

The same triplet co des co de f o r the same amino  acids in all living things (meaning that genetic

info rmatio n is transferable between species)

The universal nature o f the genetic co de is why genetic engineering is po ssible

This pro vides evidence fo r a universal co mmo n ancesto r fro m which all living o rganisms o n Earth

evo lved

Over time, mutatio ns have led to  changes in so me o f  the base sequences  o f o rganisms

These base sequences fo rm the geno me o f an o rganism

So me base sequences fo rm part o f regio ns that co de fo r pro teins, called co ding

sequences, while o thers are lo cated in regio ns that do  no t co de fo r pro teins (no n-co ding

sequences)

Many o f these co ding and no n-co ding sequences have remained unchanged in all o rganisms and

are kno wn as co nserved sequences

Highly co nserved sequences are usually fo und in the genes that co de fo r pro teins invo lved with

transcriptio n and translatio n, as well as histo ne pro teins  which help to  package DNA tightly into

the nucleus

The similarity in these sequences indicate that living o rganisms share a universal ancestry

Nucleic Acid Structure & Function

DNA & RNA: Comparison

Di�erences between DNA and RNA

Unlike DNA, RNA nucleo tides never co ntain the nitro geno us base thymine  (T) – in place o f this

they co ntain the nitro geno us base uracil (U)

Unlike DNA, RNA nucleo tides co ntain the pento se sugar ribo se  (instead o f deo xyribo se)

Comparing DNA and RNA nucleot ides diagram
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An RNA nucleotide compared with a DNA nucleotide

Unlike DNA, RNA mo lecules are o nly made up o f o ne po lynucleo tide strand  (they are single-

stranded)
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Unlike DNA, RNA po lynucleo tide chains are relatively sho rt co mpared to  DNA

RNA st ruct ure

mRNA as an example of the structure of an RNA molecule

Nucleot ide St ruct ure Summary Table

Pro perties DNA RNA

Pento se sugar Deo xyribo se Ribo se
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Bases Adenine (A)

Cyto sine (C)

Guanine (G)

T hymine (T )

Adenine (A)

Cyto sine (C)

Guanine (G)

Uracil (U)

Number o f  strands
Do uble-stranded (do uble

helix)
Single-stranded

Exam T ip

Yo u need to  kno w the di�erence between DNA and RNA mo lecules (base co mpo sitio n, number

o f strands, pento se sugar present). Yo u also  need to  be able to  sketch the di�erence between

ribo se and deo xyribo se.

Complementary Base Pairing

T he role of complementary base pairing

Co mplementary base pairing means that the DNA bases o n di�erent strands will always pair up in a

very speci�c way:

Adenine  (A) will pair up with T hymine  (T)

Cyto sine  (C) will pair up with Guanine  (G)

This is because the hydro gen bo nds that ho ld the two  DNA strands to gether can o nly f o rm

between these base pairs:

T wo  hydro gen bo nds  fo rm between A and T

T hree hydro gen bo nds  fo rm between C and G

Co mplementary base pairing means that the base sequence o n o ne DNA strand determines the

sequence o f  the o ther strand

We say that o ne strand acts as a template o f the o ther

This allo ws DNA to  be co pied very precisely during DNA replicatio n which in turn ensures that

the genetic co de is accurately co pied and expressed in newly fo rmed cells

Complement ary base pairs and hydrogen bonding diagram
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A section of DNA showing nucleotide bonding and complementary base pair bonding
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DNA: Information Storage Molecule

Diversity of DNA base sequences

Despite the genetic co de o nly co ntaining f o ur bases  (A, T, C, G), they can co mbine to  fo rm a

very diverse range  o f DNA base sequences  in DNA mo lecules o f di�erent lengths

This means that DNA has an almo st limitless capacity f o r sto ring genetic inf o rmatio n in living

o rganisms

One way in which this sto rage capacity can be measured is by the number o f  genes co ntained

within the DNA o f an o rganism

Even the mo st simplistic fo rms o f life may co ntain several tho usand genes within their DNA

Comparing t he Number of  Genes bet ween Di�erent  Organisms Table

Organism Human Dog Water flea
Bacterium  

(E. coli)
Rice plant

Appro ximate

number o f

genes

20 000 19 000 31 000 4 300 41 500

The sto rage capacity o f DNA can also  be measured in the number o f  base pairs co ntained within

the geno me  o f an o rganism

The DNA in the nucleus o f  a human cell co ntains abo ut 3.2 gigabases

That is abo ut 10  DNA base pairs

These base pairs are co ntained in DNA with a length o f  abo ut 2 meters, that �ts within the

nucleus o f each human cell

Given the fact that a nucleus is micro sco pic in siz e, is an indicatio n o f ho w incredibly well

packaged this amo unt o f genetic info rmatio n is

This gives DNA an eno rmo us capacity fo r sto ring genetic 'data' with great eco no my

9
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DNA Structure (HL)

Signi�cance of Directionality

Directionality of RNA and DNA

When nucleo tides are linked to gether to  fo rm nucleic acids, such as RNA and DNA, the

pho sphate gro ups  fo rm a bridge between carbo n-3 o f  o ne sugar mo lecule  and carbo n-5 o f

the next o ne

This means that each po lynucleo tide strand has a 3' end  where the OH gro up is lo cated o n

carbo n-3 o f the sugar mo lecule and a 5' end  co ntaining the pho sphate gro up o n carbo n-5

In a DNA mo lecule, o ne strand runs fro m 5' to  3' while the o ther strand runs fro m 3' to  5'

This is why the two  strands are said to  be antiparallel

The directio nality o f  po lynucleo tide strands plays an impo rtant ro le in the pro cesses o f:

DNA replicatio n

Transcriptio n 

Translatio n

During transcriptio n, the genetic co de o n o ne o f the DNA strands (the co ding strand) is

transcribed into  a strand o f  mRNA

The co ding strand is always read in the 3' to  5' directio n by enz ymes which will synthesise the

mRNA strand in the 5' to  3' directio n

The mRNA will mo ve into  the cyto plasm o f the cell, where ribo so mes will translate  the

transcribed co de in the 5' to  3' directio n

The base sequence o f the genetic co de will determine the speci�c o rder o f  the amino

acids  in the po lypeptide chain created during translatio n

Directio nality in RNA and DNA are therefo re crucially impo rtant to  ensure that the genetic co de is

co pied, transcribed and translated co rrectly

DNA Helix Structure

Purine to pyrimidine bonding in the DNA helix structure

Francis Crick and James Watso n were two  Cambridge scientists who  wo rked to gether to

establish the do uble helix structure o f DNA in 1953

Thro ugh trial and erro r, they managed to  build a mo del o f the DNA do uble helix structure where

the di�erent base pairs �t to gether co rrectly

The base pairings A to  T  and C to  G are equal in length, meaning that the DNA helix will have the

same 3D structure  regardless o f the base sequence

Adenine (A) and guanine (G) are purine  bases while thymine (T) and cyto sine (C) are pyrimidine

bases

Purines are larger in siz e than pyrimidines due to  their two  carbo n ringed structure

The stability o f the do uble helix is further increased by the hydro gen bo nds  that fo rm between

these co mplementary base pairs

Purines and pyrimidines diagram
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The di�erent sizes of purine and pyrimidine bases mean that they can only pair up in a very speci�c way.

Note that you do not need to know the structural formulae of purines and pyrimidines
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Nucleosomes & Molecular Visualisation Software: Skills (HL)

Nucleosomes

Unlike mo st pro karyo tic DNA which is referred to  as ‘naked’, eukaryo tic nuclear DNA is

asso ciated with pro teins called histo nes (to  fo rm chro matin)

Histo nes package the DNA into  structures called nucleo so mes

The nucleo so me co nsists o f a strand o f DNA co iled aro und a co re o f eight histo ne pro teins

(o ctamer) to  fo rm a bead-like structure

DNA takes two  turns  aro und the histo ne co re and is held in place by an additio nal histo ne

pro tein which is attached to  linker DNA

The DNA mo lecule co ntinues to  be wo und aro und a series o f nucleo so mes to  fo rm what

lo o ks like a ‘string o f  beads’

Nucleo so mes help to  superco il the DNA, resulting in a co mpact structure which saves space

within the nucleus

Nucleo so mes also  help to  pro tect DNA and f acilitate mo vement o f  chro mo so mes  during

cell divisio n

An analo gy fo r superco iling is twisting an elastic band  repeatedly until it fo rms additio nal

co ils

Nucleo so mes can be tagged with pro teins  to  pro mo te o r suppress transcriptio n

Nucleosome st ruct ure diagram

Structure of a nucleosome

Page 22 of 29
For more help visit our website www.exampaperspractice.co.uk



Hist ones diagram

DNA is wrapped around a series of nucleosomes. 

Nucleosomes coil tightly around each other to form the chromosome structure.

Skills: Molecular Visualisation Software

Mo lecular visualisatio n so f tware  can be used to  help understand mo lecular structures

Macro mo lecules like pro tein, DNA, RNA and co mplex carbo hydrates  can be visualised as

3−D structures

This allo ws researchers to  analyse macro mo lecules and/o r study interactio ns between them

Primary sequence  info rmatio n can be related to  structure and functio n

This helps to  relate ho w structure might relate to  chemical o r bio lo gical behavio ur

Macro mo lecules can be represented in many di�erent ways including ball and stick ato m

mo dels  o r simpli�ed ribbo n representatio ns that sho w the pro tein backbo ne

Mo st mo lecular visualisatio n so ftware is f reely available o n the Internet  o r can be accessed

thro ugh many bio info rmatics repo sito ries such as the Pro tein Data Bank (PDB)

Analysing the association between protein and DNA within a nucleosome

Visit the Pro tein Data Bank (PDB) site  and search fo r: 6T 7 9 structure o f  human nucleo so me  (do

no t put the search term in quo tes)

Select the “3D view” to  view the pro tein structure in Mo l*

The 3−D structure o f the nucleo so me can be viewed

The DNA do uble helix can be clearly seen surro unding the histo ne pro teins

Ro tate o r z o o m into  the image to  visualise the di�erent co mpo nents

The DNA can be seen to  make two  lo o ps aro und the histo ne  o ctamer co re

Lo o k carefully - the tails o f each histo ne pro tein can be seen pro jected fro m the nucleo so me

co re

These can be chemically mo di�ed  to  help regulate gene expressio n

Try changing di�erent settings  in the viewer o r select a di�erent viewer such as JSmo l

Human nucleosome diagram
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Structure of human nucleosome showing the association between DNA (in 2 loops around the edge) and

histones (central region) 
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The Hershey & Chase Experiment (HL)

The Hershey & Chase Experiment

Which Biomolecule is the Heritable Material?

DNA was identi�ed in 1869 but many scientists assumed that pro tein was the heritable material

Owing to  the fact that there are 20 amino  acids and o nly 4  nucleo tide bases

In the 1950s, Alfred Hershey and Martha Chase sho wed that DNA, no t pro tein, is a f acto r o f

heredity  respo nsible fo r carrying genetic info rmatio n fro m o ne generatio n to  ano ther

Viruses that infect bacteria were used in their experiment as they o nly co nsist o f DNA

encapsulated by a pro tein co at

This wo uld allo w the bio mo lecule o f heredity (i.e. the o ne that caused bacterial cells to  be used

to  pro duce viral pro geny) to  be easily determined

Analysis of results of the Hershey and Chase experiment

Hershey and Chase to o k advantage o f the chemical di�erences  between DNA and pro teins

DNA co ntains pho spho rus but no  sulf ur

Amino  acids  (that make up pro teins) co ntain sulf ur but no  pho spho rus

Bacteria gro wn in separate media co ntaining either radio active sulf ur ( S) o r radio active

pho spho rus ( P) were infected with viruses

The pro geny viruses co ntained either S labelled pro teins o r P labelled DNA

Unlabelled bacteria were then infected separately with either type o f virus

Bacteria wo uld be expected to  co ntain the heritable material fo llo wing infectio n

A blender was used to  remo ve attached viruses fro m the bacterial cells and centrifugatio n was

used to  iso late the bacteria

Viruses are small so  remained in the supernatant in the centrifuge tube

Bacteria are larger so  fo rmed a pellet

Only the bacteria infected by P labelled viruses (DNA) were sho wn to  be radio active

This suggested that DNA (and no t pro tein) was transferred to  bacteria and is the hereditary

(genetic) material

Hershey and Chase experiment  diagram

35

32

35 32

32

Page 25 of 29
For more help visit our website www.exampaperspractice.co.uk



Hershey and Chase's experiment provided unequivocal proof that DNA is the heritable material
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NOS: Technological developments can open up new possibilities for
experiments - T he availability of radioisotopes as research tools made the
Hershey-Chase experiment possible

Radio iso to pes were made available to  scientists as research to o ls at the end o f  the Seco nd

Wo rld War

This enabled scientists in a variety o f  research �elds, such as bio chemistry and viro lo gy, to  do

experiments that were no t previo usly po ssible

Iso to pes are particularly useful in studying chemical changes  that o ccur during metabo lic

pathways o r life cycles in o rganisms

Witho ut the availability o f radio iso to pes, Hershey and Chase wo uld no t have been able to  label

the di�erent parts o f a virus in o rder to  determine that DNA is the heritable material in o rganisms 
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Charga�'s Data (HL)

Charga�'s Data

NOS: Addressing the problem of induction by the certainty of falsi�cation -
How Charga�'s data falsi�ed the tetranucleotide hypothesis of DNA

Erwin Charga� analysed the DNA co mpo sitio n o f  di�erent o rganisms  during the 1930s and

1940s and made the fo llo wing disco veries:

The number o f purine bases  were equal to  the number o f pyrimidine bases

The number o f adenine bases  were equal to  the number o f thymine bases  while the number

o f guanine bases  were equal to  the number o f cyto sine bases

This means that a purine base can o nly pair up with a pyrimidine base between the sugar-

pho sphate backbo ne, since they have di�erent siz es

This fo rms the fo undatio n o f co mplementary base pairing in DNA

T he problem of induction

The inductive scienti�c metho d starts with a scientist making o bservatio ns and co llecting raw

data 

After data analysis, a hypo thesis is f o rmulated  which is then tested by means o f a suitably

designed investigatio n

This may lead to  so me general co nclusio ns  being drawn based o n speci�c o bservatio ns

Using data gathered in the past to  create general predictio ns abo ut what will happen in the

future, assumes that the future will be the same as when yo u gathered yo ur data

It is therefo re impo ssible to  pro ve a hypo thesis generated by inductive reaso ning as

abso lutely true, since we canno t be sure that the general o bservatio ns we made in the past will

ho ld true in the future

This is kno wn as the pro blem o f  inductio n and is the main reaso n why mo st scienti�c theo ries are

co nsidered to  be tentative

Even if several investigatio ns suppo rts a hypo thesis, it can still be pro ven inco rrect (f alsi�ed) in

the f uture  as new disco veries are made

Fo r this reaso n, the philo so pher Karl Po pper suggested that new scienti�c kno wledge is no t

gained by inductive steps but rather by the f alsi�catio n o f  existing hypo theses

Falsi�cation of the tetranucleotide hypothesis

The bio chemist Pho ebus Levene disco vered the pento se sugars  o f DNA and RNA in the early

1900's

He suggested that the structure o f nucleic acid was a repeating tetramer unit  which he called a

nucleo tide

This was called the tetranucleo tide hypo thesis

Tet ranucleot ide st ruct ure diagram
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The tetranucleotide structure of nucleic acid which was suggested by Levene

At the time o f his research, there were limitatio ns to  the analytic techniques  available which

made it di�cult to  determine the relative amo unts o f nucleo tides present in nucleic acids

The tetranucleo tide hypo thesis was f alsi�ed by Charga�'s data in the late 1940s, which sho wed

the o rganism-speci�city o f nucleic acids 

When the structure o f  DNA was determined in the 1950s, it further pro ved that the repeating

tetramer unit suggested by Levene wo uld no t be suitable  fo r carrying genetic info rmatio n fro m

o ne generatio n to  the next
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