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DNA Structure and Function



RNA and DNA

Cytosine . Cytosine .
NH, >Nucleobases NH,
-—
» O
NAO NJ%O
H H
Guanine . Guanine .

0

N NH
(N \ N/)\NH2
H

o)
N NH

( \ N)\NH2
N

Base pair H

Adenine @

HoN

Adenine @

H,N
o
I\
Ay

H

Thymine .

o}
H3C

| NH
o

=N
N

N\ )
P

H

Uracil
(0]

| NH
N/Ko
H

helix of
sugar-phosphates

Nucleobases
of DNA

Nucleobases
of RNA

RNA DNA
Ribonucleic acid Deoxyribonucleic acid



Terminology

Nucleobase
Nucleoside
Nucelotide




RNA and DNA
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RNA and DNA Purines
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Base pairing via hydrogen bonds

H-bond strength: ~1-5 kcal/mol
A-T: 12-14 kcal /mol
C-G: 21-28 kcal/mol



Melting Temperature

Fraction ssDNA

Fluorescence

50 75 100

_l

o

%

=

@

o
Fluorescence

Mutated DNA
Normal DNA e.g. agctacgctacgcgatgctagctacgctacg

e.g. agctacgctacgctatgetagetacgetacg -

/

55C

v

95C




Melting Temperature

Product Group -
Tagq DNA Polymerase v Anneal at
Polymerase/Kit 48 °C
Taq DNA Polymerase with Standard Taq Buffer v
b
Primer Concentration (nM)
| 200 | 27 Reset concentration
p
Primer 1
Primer 1 18 nt
| ATCGATTGAGCTCTAGCG | 50% GC
Tm: 53°C
b
Primer 2
| ATCGATTGAGCTCTAGCG ]
p
Switch to batch mode Clear Prmar 2
18 nt
Use example input 50% GC
Tm: 53°C

b




Oligo Tool Live Demo

https://www.thermofisher.com/ch/en/home/brands/thermo-

scientific/molecular-biology/molecular-biology-learning-
center/molecular-biology-resource-library/thermo-scientific-

web-tools/tm-calculator.html



Base pairing and 5’ / 3’ Terminology

Base pairs
Deoxyribonucleic acid (DNA)
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The following DMA sequences illustrate pair double-stranded patterns. By convention, the top strand is written from the 5'-end to the 3'-end, thus, the
bottom strand is written 3" to 5°.

A base-paired DNA sequence:
ATCGATTGAGCTCTAGCG
TAGCTAACTCGAGATCGC

The corresponding RNA sequence, in which uracil is substituted for thymine in the RNA strand:
AUCGAUUGAGCUCUAGCG
UAGCUAACUCGAGAUCGC



DNA Structure

sugar-phosphate I:>

backbone

minor

groove
= 360° turn

~10 base pairs

Minor Major

Prop|Form A B Z

Spiral type Right Right Left

Step, A 28.03 33.75 43.5

Bases per coil 1 10 12
7.98 17.91 15.17

Major groove width, A 5AP—30B.P 8AP—29B.P 14:AP—27B.P
4AP—31B.P 9AP—28B.P 13:AP—28B.P
16.97 11.69 9.87

Minor groove width, A 31BP—13AP 3M4:B.P—11:AP 38BP—TAP
30:B.P — 14:AP 35:B.P—10:AP 37'BP—8BAP




DNA Structure

sugar-phosphate I:>

backbone

minor
roove 360° turn
~10 base pairs
34 A
major
groove




Genomes, chromosomes, genes, etc.

AT GACG TG GGEACAACCCAGAAT TGTCT TEAGCGATGGTAAGAT CTAACCTCACT GCCGGGEGAGGCTCATAC CATGACGTCGE GGEACAACCCAGAATTETCT TGAGCGATGETAAGATCTAACCTCACTGCCOGGEGEGEAGH!
TG GGG T T TACTGAT G TCATACCGTC T TGCACGGEGAT AGAAT GACGETGCCCGTGTCTGCT TG C T CGAAGCACTGEEGE T T TACTGATGTCATACCGTCT TGCACGGEGATAGAATGACGGTGCCCETETCTGCTTGCCT!
AT T T T T GAAAGT TACAGACTTCGAT TAAAALGATCGGACTGE GG T GGG CCCGGAGAGACATGCGTEGETAGTCAATTTTCT GAAAGT TACAGACT TCGAT TAAAAAGATCGGACTGCGCGTGGECCCEEAGAGACATGCGTG!
TTT T T A T T AL G GA T CAAGGGAAT AT T TG e G EA G G T TA AT TCAAT T AL A T R AL GA T T T T T GA LG T T A A GGA T CA A GGAAT AT T TR GEAGCGTTACAGC T TCAAT TCCCAAAGGT!
AT AR AT TCAACTACTGGTTTCGGCC T AATAGGTCACGT TTTAT GTGAAAT AGAGGGGAACCEGCTCCCAAA T CoATAAAAT TCAACTACTGGETTTCGGCCTAATAGGTCACGTTTTATGT GAAATAGAGGGGAACCGGECT!
T GGG TGT TCTATGATAAGTCC TG T T TAT AACACGGGGLGGT TAGG T TAAATGACTCT TCTATCTTATGGTGCCCT GGG TETTCTATGATAAGT CCTGC T TTATAACACGGGGECGETTAGGTTAALATGACTCTTCTATCT'
T AA GG G T AAT T T T T TG T TAAT GT TCATAC CAATACT CACATCACATTAGAT CAMAGGATCCCCGATCCAAGCGLCCGUTAATTCTGTTCTGTTAATGT TCATACCAATACTCACATCACATTAGAT CAAAGT!
& AT G AAG GG T TG TG T GT TG TCGAC G TCATGTTAC T CCTGGAATCTACCTGCCCTCCCCTCACC AGCCCAGTCGCAAGGGTCTGCTGCTGT TG TCGACGCCTCATGTTACTCCTGGAATCTACCTGCCCT CE!
AG T TAAGGCG T GTGAT C oA GAT GLAGGTATACATCGGC T CaGACCTACAG TG T CGATCGAC T GG TACTGGC T GET TAAGGCGTETGAT CGACGAT GCAGGTATACATCGGCTCGGACCTACAGTGETCGATCGACTGGECT!
GGG T TG LG GTAGT TEAGTGCGAT AACCCAACCOGTGECAAGT AGCAAGAAGACCTACCTGGETCACCT T TCGLGGT TCGECGLGTAGT TGAGTGCGATAACCCALACCGGETGECAAGT AGCAAGAAGACCTACCTGGE
A AACCTAACTAATAGTCTCTAACGGGGAAT TACCTTTACCAGTCTCATGCCTCCAATATATCTGCACCGCT T AGACAACCTAACTAATAGTCTCTAACGGEGAATTACCTTTACCAGTCTCATGCCTCCAATATATCT G,
CAATGATATCGCCCACAGAAAGT AGGGTCTCAGGTATCGCATACGCCGCGCCCGGGT CCCAGCTACGC T CAGGAC CAAT GAT AT CGCCCACAGAAAGTAGGGTCTCAGGTATCGCATACGCCGCGCCCEEETCCCAGCTACGE
A AT A GAGA G TAT T TG TAAT T CAG G T CAG AT TCATCGACC T T T TG T TG T GAATAT TGTGC T AAT G A GACAGT AGAGAGCTAT TG TG TAAT TCAGGCTCAGCAT TCATCGACCTTTCCTGTTGTGAATATTGTGE
T T CGT G T A A GAT CTGGE GGG A A CCCAATAT G TATTCT G T TAC GGG T CCACAA T GAGAAAGT CC TCTCGTCCGTAACGATCT GEGEEGECAAAACCGAATATCCGTATTCTCGTCCTACGGETCCACAAT GAG!
TG TGATCGTCAG T TAAGT TALAAT TAATTCAGGCTACGGT AAACT TETAGT GAGCT AL GAAT CACGGGAATC TGUGCGT GATCGTCAGT TAAGT TAAAT TAAT TCAGGCTACGGTAAACTTGTAGTGAGCTAAGAAT CALI
G EGT TG TACA GA T GAACTGAAT T TATACACGGACAACTCATCGCCCATTTGGGCGTGGEGEACCGCAGATCA ACGEET TCGCTACAGAT GAACT GAAT TTAT ACACGGACAACTCATCGCCCATTTGEECGTGGEGECACCE!
AT GG CAGAT TAGGACTGCTTGAT CAGG T TAGCAGGTGGACTGT AT CCAACAGC G AT CAAACT TCAATAAAT A AT GECAGAT TAGGAGTGCTTGAT CAGGT TAGCAGGTGEACTGTATCCAACAGCGCATCAAACTTC:
S AAAGCGTTETAGT GG TC TAAGCACCCCTGAACAGTGLCGCCCAT CETTAGCGTAGT ACAACCCTTCCCCCT TR CAAAGC GTTETAGTGGTCTAAGCACCCCTGAACAGTGECGCCCATCGTTAGCGTAGTACAACCCTTC!
A TG GACAT GGG G AT TAGC TG CTATATCCC T TG A CAC G T TCAATAAGA GGGGCTCTACAGLGCCGC AGGT GLGACATEGGGECCAGT TAGCCTGCCCTATATCCCTTECACACGT TCAATAAGAGGGGCTCTACAI
TTT T TAAAT TAGGAT GCCGAC AT CAT TGET AAC TG TATGT TCAT AGATATTTCT T CAGGAGT AAT AGCGACA T T TTTAAAT TAGGAT GUCGACC CCATCATTGETAACTGTATGTTCATAGATATTTCTTCAGGAGTAAT
& T GAC A G A A GGG T CAACAATAAT TTCTACTAT CACCCC G T GAACGACTGTCT T TG AAGAACCAACTGLEAGC T GACACGCAAGGGTCAACAAT AATTTCTACTAT CACCCCGCTGAACGACTGTCTTTGCAAGAACC,
T TAGAT TG T T AACGTAGT GAGGGCCGAGTCATAT CATAGAT CAGGCAT GAGAAACCGACGTCGAGTCTACT TAGAT TCGEGTCCTAACGTAGT GAGGGCCGAGTCATATCATAGATCAGGCAT GAGAAACCGACGTC!
A A CGAGT TET ALAC AT TEAT TG TATACTGTAGC TACCGCAAGGATCTCCTACATCAAAGACTACTGGEGELGCACACGAGT TETAAACALACT TGATTGCTATACTGTAGCTACCGCAAGGATCTCCTACAT CAAAGACT AL
AT T GGATCCGAGT CAGAAATACGAGT TAATGCAAAT TTACGT AGACCGLTGAAAACACGTGCCATGLGTTGCGT ATCTGEAT CCGAGTCAGAAATACGAGT TAATGCAAAT T TACGTAGACCGETGALAACACGTGCCATGE!
A G T AGTCAGAAGTETGECGCGCTAT TCETACCGAACCGETGEAGT AT ACAGAAT TG TCT TCTACGACGT A AGACCGTAGTCAGAAGTGTGGLGCGCTATTCGTACCGAACCGETGRAGTATACAGAATTGCTCTTCTAL
A GEAGCTCGGTCCCCAATGCACGUCAAAAAAGGAAT AAAGTATTCAAACTGCGCATGGTCCCTCCGLCGGTGEGEEA AGGAGCTCEETCCCCAAT GCACGCCAAAAAAGGAAT AAACTATTCAAACTGCGCATGETCCCTCCGCI!
CTATTAT AT AL LT T AL TAC T T T GG T TAT G T G T L T A A AT AT O T TA T GAA T LG AT G TAT TA T CC AT O GAA LT T AL TAC T T T GG T TAT G TGTCC TCAACAGTATCGC T TATGAA
GG T GTGGEAT CT TAA C G CACATTC T TAAT T A CGA T A GATC T TTCC TG TG G TACAATGAGT CaGC TG T GEATC T TAACGGCCACATTCTTAATTCCGACCGATCACCGATCGCCTTTCCTCGCTGIET AC:
T AT TATCCAGAT CAAGGT T TRAACGGACTCGTATGACATGTGTGACT GAACCCGGEGAGGAAA T GCAGAGASL ACTAAGT TATCCAGAT CAAGGT T TGAACGGACTCGTATGACATETGTGACT GALACCCEEGAGGALATGI
T T T T AAGGCC T CT T T TEGTAT CAC T CAAT AT AT TCAGACCAGACAAGTGGCAAAAT T TCGTGCGCCTCT TG T T T AAG G TCTGE T T TG GETAT CACTCAATATAT TCAGACCAGACAAGTGECAAAATTTCGT Q!
CTAGGTAT TCACGCAACCGETCGTAACATGCACT AAGGATAACT AGCGCCAGGGGGGCATACTAGGTCCCGGAGCT CTAGGTAT TCACGCAACCGTCETAACATGCACTAAGGATAACTAGCGCCAGGGEEGECATACTAGGTCC!
A AT A T AT GEAT T T TG AG G GGG AT AA T G AGAC G T TAC A ACAAT TAT GG GAT O G T T AGA A A AT AT AT GLAT T T T GEAG G GEACAAT G AGACCGETTACGACACAAT TATCGGGEATIC!
ST AT TAT TAGC AL GACAAT AAAGGACAT TG ACAGAGACT TAT TAGAAT TCAACALACAGGAT CATATCATGLGGGETAT TAT TAGCAAGACAAT AAAGGACATTGCACAGAGACT TATTAGAATTCAACALAACAGGATCATA
ST T TGLGTCGGGCAAGTCCCCGAAGC T GG CAAAAGAT TCGCCAT GLAACCGTCT GG TCCTGT TAGCGTGTACGTGT TGEGETCGEGCAAGT CCCCGAAGCTCGGUCAALAGAT TCGCCATGGAACCGTCTGETCCTGTTAGI
S TGCTCC T ET TE GGG TACCAT AGATAGACT GAGAT TGCGTCAAAAAAT TECGGLGAALAT AGAGGGGCTCCT GCCTGCTCCTET TCC GGG TACCATAGAT AGACTGAGAT TGCGTCAAAAAATTGCGECGAAAAT AGAGE!
TETAGAAATACCAGAC T GGEGEAATTTAAGCGE T TTCCACTATCTGAGCGACTAAACAT CAACALATGCGTCTACT TETAGAAAT ACCAGACTGGGEGAAT TTAAGCGCTTTCCACTATCTGAGCGACT ALACAT CAACAAAT G
AT G AGT AGGCAAT TACAAC T GG T T AGAT CAC TG GT TAA T CA G AT T T T AT AAGAT TATACT T GA AT oG AT AGGCAA T TACA A LT LT TCAGATCACTOETTAATCAGGGATGTCTTCATAAGATT
L GAC G GA CAGCTCT T AAGG GG GAT T T TTEGAC T TCAGAT ACGCTAGAAT T T AL GGETCTCT TACACC CCCCGAC G GACAGCTC T TCAA GGG GCCGAT TTTTGGAC T TCAGATACGCTAGAATTTAAAGGGTCTC
TGCTGCGGCCTGCAGGGACCCCTAGAACT TGCCGCCTACT TGTCTCAGTCTAAT AACGCGCGAAGCCOTGLGGCATGCT GCGECCTECAGGGACCCCT AGAACTTGCCGCCTACTTGTCTCAGTCTAATAACGCGCGAAGCCG’
T GEAC T TAA TG A GA G GA T EAT AL T T T e GAC G TAATAT G TEAATAGAGAC T TATATCATCAG GGG TEAC T TAAG TG AGAGCGAGTGATGAAT T TGEGACGCTAATATGGGTGAATAGAGACTTATATC,



Terminology R G
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Genome: is all the genetic information of an organism.

JU I T TR |
Chromosome: is a long DNA molecule with part or all of
the genetic material of an organism. non aon
Chromatin: is a complex of DNA and protein found _
in eukaryotic cells. Haploid (N)

)
D

Ploidy: is the number of complete sets of chromosomes in a cell ->
most common are haploid, diploid, polyploid

Karyotype: is the general appearance of the complete set of <
chromosomes in the cells of a species or in an individual organism, Diploid (2N)
mainly including their sizes, numbers, and shapes. i QQ




Prokaryotic Genomes and DNA condensation

A. Circular E. coli genome B. Random coil C. Genome
of the DNA organization in vivo

oriC . N Nucleoid Cell membrane
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genome R polymeric 2) Spatial
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A. DNA bending D. DNA bunching

3920000/ £ = 4 \ 980000
is =n Sharp bending

E. coli W (ATCC 9637)
4,900,968 bp

Flexible bending
E. DNA wrapping

B. DNA stiffening (coating)
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DNA condensation in eukaryotes
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From Genomes to Genes
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Terminology

Gene: is a sequence of nucleotides in DNA that is transcribed to produce a functional RNA.

Promoter: is a sequence of DNA to which proteins bind to initiate transcription of a single RNA transcript from the
DNA downstream of the promoter.

Operator (prokaryotes): is a place of an operon where activators or repressors bind to regulate transcription.
Enhancer/Silencer (eukaryotes): is a short (50-1500 bp) region of DNA that can be bound by
proteins (activators or repressors) to increase or decrease the likelihood that transcription of a particular gene will

OCCuUTr.

Terminator: is a section of nucleic acid sequence that marks the end of a gene or operon in genomic DNA during
transcription.

5’1 3’ UTR: refers to either of two sections, one on each side of a coding sequence on a strand of mMRNA
Exon: is any nucleotide sequence within a gene that is expressed or operative in the final RNA product.
Intron: is any nucleotide sequence within a gene that is not expressed or operative in the final RNA product.

Poly-A tail: is a stretch of RNA that has only adenine bases at the 3' UTR end of mRNA



Genome sizes

Genome size vs. protein count across NCBl genomes
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Genomic gene and regulatory structure (prokaryotes)

Polycistronic operon

Regulatory sequence Regulatory sequence
I ——. I
Enhancer Enhancer
/silencer Operator Promoter 5’'UTR ORF UTR ORF 3’'UTR /silencer
] D Y e . P Y ]
Start Stop Start Stop Terminator
DNA  ---- — ~==—q =
Transcription Protein coding region Protein coding region

= ——-

Translation

Protein




Genomic gene and regulatory structure (eukaryotes)

Regulatory sequence Regulatory sequence
Enhancer Enhancer
/silencer Promoter 5'UTR Open reading frame 3 UTR /silencer
Proximal Core Start Stop Terminator
VT B NN N o
Transcription T R T

] ]
Intron ™™= Intron

b, OO N )T

MRNA Post-transcription
modification Protein coding region
Poly-A tail

S'cap
o ——

mRENA
Translation

Protein




Genes, Promoters, Terminators, Gene regulation

PHO4 Location: Chromosome VI 225020..225958

o [ 1] 7 :

IRCS

SMC2 RPL2A RRTS \ PHO4 RSCS
218000 220000 222000 224000 226000 228000 230000

Genetic Position: 47 cM



Yeast Genome Database Live Demonstration

https://www.yeastgenome.org/



Pho5 Promoter Example

Repressed

UAS1 UAS2




Genes, Promoters, Terminators, Gene regulation

The /ac Operon and its Control Elements

+1

lacl cap P |O lacZ lacY facA genes
5 binding b F ’: T 3 DNA
site
AL{G AL{G ﬂ AUG

messenger RNA

CAP protein RNA polymerase

Low glucose
r—p Lactose available
lac genes strongly expressed

Repressor protein

High glucose
-—y P ey s——— | actose unavailable
not
m_. Low glucose
’ > ’ ’ Lactose unavailable
not
CAP P O High glucose
binding Lactose available

site

¥
~

x AND y y xORy
x NAND y NOT x NOT y x NOR y
FALSE x EQUAL y y IMPLIES x x IMPLIES y

N

TRUE x XOR y y NIMPLIES x x NIMPLIES vy




RNA Structure and Function



Genomic gene and regulatory structure (eukaryotes)

Regulatory sequence Regulatory sequence
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MRNA



MRNA (messenger RNA)
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MRNA 5’cap

G I N N O BN B B e .

5’ Cop

T-methylguanosine 5" end of mRNA
I YETEL |
o 0
5
CH~B-E-®-cH:
5!
LY l ] OCH;
2 5t 5
triphosphate '®_C'H2
bridge

OH

o (AATATA

Po\\’-A Xou\

5’ Cap functions:

1. Regulation of nuclear export

2. Prevention of degradation by exonucleases
3. Promotion of translation

4. Promotion of 5’ proximal intron excision

1. One of the terminal phosphate groups is removed by RNA triphosphatase, leaving a bisphosphate group (i.e. 5"(ppN)[pN],};

2. GTP is added to the terminal bisphosphate by mRMNA guanylyliransferase, losing a pyrophosphate from the GTP substrate in the process. This
results in the 5°-5" triphosphate linkage, producing 5'(Gp)(ppM)[pN],:

3. The 7-nitrogen of guanine is methylated by mRNA (guanine-N7-)-methyltransferase, with S-adenosyl-L-methionine being demethylated to produce
S-adenosyl-L-homocysteine, resulting in 5'(m7Gp)(ppN)[pN], (cap-0);

4. Cap-adjacent modifications can occur, normally to the first and second nucleotides, producing up to 5'{m7Gp)(ppN™}(pN*)[pN],, (cap-1 and cap-2);l"]

5. If the nearest cap-adjacent nucleotide is 2'-C-ribose methyl-adenosine (i.e. 5 (m7Gp)(ppAm)[pN],), it can be further methylated at the N& methyl
position to form AS-methyladenosine, resulting in 5'(m7Gp){ppm&Am)[pN],,.l*!



poly-A tail

C T A AA
s’ CoD Po\\’-A You\
Poly-A Tail:

- Enzymatic (post-transcriptional) additon of 20-300 adenine nucleotides
- helps inhibit degradation of the mRNA
- important for nuclear export



Step 1.

Agroup of five snRNPS s, v
ar ribonucleoproteins, are 5 _

needed to bind to the intron
aof pre-mRNA and remove it \
to leave only the exons.

Exaon

Step 2.

The snRNP's bind to the intron

and cause itto fold into bring the

5" and 3’ ends of the intron closer 5 3

together, making a loop. The ends
ofthe exons also move closer
together to eventually jointogether.

Step 3

The intron detaches and the splice sites
connect o make a mature mRNA. The
introns were previously thought to be
“junk” afterwards but most are usedin
other processes. The snRNP's detach
from the intron and are used for more
splicing.

Motruvre wRNA

snRNPS
—

® Spliceosome:

5 small nuclear RNAs (snRNAs)

+ proteins
= small nuclear ribonucleoprotein complex (snRNP)



MRNA alternative splicing

DNA

RNA

MRNA - et

Prutei A Protein B Prntei C



tRNA



tRNA (transfer RNA)

3I

A-OH
C
C
5 A
pG—C acceptor stem
C—G 4o~
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A—U
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D P AL e 11111/ G
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C—G _
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tRNA (transfer RNA)

3|
A-OH
C
C
5 A
pG—C acceptor stem
C—G 4o~
G—C
G—U T
yC loop
A—U
D-loop Uu—A i
Uu—A
U
& G U GACAC A
D ® A A 1111/ G
D ?‘fcl’”l‘e mCUGUGT,C
G C
G - AGAGCmgG AUm7G
C—G _
A—U variable loop
G—mC
Anticodon CA — YV A
loop m
~ U Y

GnA A

« The acceptor stem is a 7- to 9-base pair (bp) stem made by the base pairing of the 5'-terminal nucleotide

with the 3'-terminal nucleotide (which contains the CCA 3'-terminal group used to attach the amino acid). In
aeneral, such 3'-terminal tHNA-like structures are referred to as 'genomic tags'. The acceptor stem may
contain non-Watson-Crick base pairs./”/®]

The CCA tail is a cytosine-cytosine-adenine sequence at the 3' end of the tRNA molecule. The amino acid
loaded onto the tRNA by aminoacyl tRNA synthetases, to form aminoacyl-tRNA, is covalently bonded to the
3'-hydroxyl group on the CCA tail.'% This sequence is important for the recognition of tRNA by enzymes and
critical in translation./'""?! |n prokaryotes, the CCA sequence is transcribed in some tRNA sequences. In
most prokaryotic tRNAs and eukaryotic tRNAs, the CCA sequence is added during processing and therefore
does not appear in the tRNA gene.!"!

The D loop is a 4- to 6-bp stem ending in a loop that often contains dihydrouridine.!”!

The anticodon loop is a 5-bp stem whose loop contains the anticodon.!”! The tRNA 5'~to-3 primary
structure contains the anticodon but in reverse order, since 3'-t0-5’ directionality is required to read the
mRMA from 5'-10-3".

The TWC loop is named so because of the characteristic presence of the unusual base W in the loop, where
W is pseudouridine, a modified uridine. The modified base is often found within the sequence 5-TWCGA-3',
with the T (ribothymidine, m&U) and A forming a base pair.!'*!

« The variable loop sits between the anticodon loop and the WU loop and, as its name implies, varies in size

from 3 to 21 bases.['?!
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rRNA (ribosomal RNA)

Baollsy =) E.coliSSU Ribosomal ribonucleic acid (rRNA) is a type of non-coding RNA which is the primary component of

i ribosomes, essential to all cells. rRNA is a ribozyme which carries out protein synthesis in ribosomes.
Ribosomal RNA is transcribed from ribosomal DNA (rDNA) and then bound to ribosomal proteins to form
small and large ribosome subunits. rRNA is the physical and mechanical factor of the ribosome that forces
transfer RNA (tRNA) and messenger RNA {(mRNA) to process and translate the latter into pruteins.”]
Ribosomal RNA is the predominant form of RNA found in most cells; it makes up about 80% of cellular RNA
despite never being translated into proteins itself. Ribosomes are composed of approximately 60% rRNA and
e 40% ribosomal proteins by mass.
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