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NOTES :

1 - Replication Duplication of DNA prior to cell division .

2 - Template strand Strand of DNA used as a guide for synthesizing a new strand

by complementary base pairing .
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3 - Semi-conservative replication Mode of DNA replication in which each
daughter molecule gets one of the two original strands and one new complementary
Strand .

4- Replication fork Region where the enzymes replicating a DNA molecule are
bound to untwisted, single stranded DNA .

5 - Replisome Assemblage of proteins (including primase, DNA polymerase,
helicase, SSB protein) that replicates DNA .

6 - Bi- directional replication Replication that proceeds in two directions from a
common origin .

7 - DNA gyrase An enzyme that introduces negative supercoils into DNA, a
member of the type II topoisomerase family .

8 - Theta-replication Mode of replication in which two replication forks go in
opposite directions around a circular molecule of DNA .

9 - Topoisomerase IV A particular topoisomerase involved in DNA replication in
bacteria .

10 - DNA helicase Enzyme that unwinds double helical DNA .
11 - DNA polymerase Enzyme that synthesizes DNA .
12 - Polymerase Enzyme that synthesizes nucleic acids .

13 - Single strand binding protein (SSB protein) A protein that keeps separated
strands of DNA apart .

14 - Lagging strand The new strand of DNA which is synthesized in short pieces
during replication and then joined later .

15 - Leading strand The new strand of DNA that is synthesized continuously
during replication .

16 - Primase Enzyme that starts a new strand of DNA by making an RNA primer .
17 - RNA polymerase Enzyme that synthesizes RNA .

18 - RNA primer Short segment of RNA used to initiate synthesis of a new strand
of DNA during replication .
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5'-AAT CGT GGC CCT ACC TCC AAA-3

Wildtype 3 1A GCA CCG GGA TGG AGG TTT-5'

v
Mutant type 5-AAT CGT GAIC CCT ACC TCC AAA-3'
(Transition) 3'-TTA GCA CTG GGA TGG AGG TTT-5'


http://ar.wikipedia.org/w/index.php?title=%D8%B7%D9%81%D8%B1%D8%A9_%D9%86%D9%82%D8%B7%D9%8A%D8%A9&action=edit&redlink=1
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%86%D9%85%D8%B7_%D8%A7%D9%84%D8%B8%D8%A7%D9%87%D8%B1%D9%8A
http://ar.wikipedia.org/wiki/%D8%B5%D9%84%D8%A7%D8%AD%D9%8A%D8%A9_(%D8%A3%D8%AD%D9%8A%D8%A7%D8%A1)
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\
5'-AAT CGT GGC CCT ACC TCC AAA-3'

3'-TTA GCA CCG GGA TGG AGG TTT-5'

v
Mutant type 5'-AAT CGT GEC CCT ACC TCC AAA-3'

(Transversion) 3'-TTA GCA CGG GGA TGG AGG TTT-5'

Wild type

-l t\}f}{\ O 02l g 0 oS8 Ankaail) 5 jalal) 63l Anyi
J | Ehasy Ledie G._"\_"Sj; Non sense Ania J...\ﬂ\ 3\.)2333\ Q\Jﬁu‘ v

5'-ATG CGT GGC CCT ACCTCC AAA-3

Wild type DNA - 4, 14 ¢ GCA CCG GGA TGG AGG TTT-5'

l Transcription

Wild type mRNA 5'-AUG CGU GGC CCU ACC UCC AAA-3'

l Translation

Wild type Protein Met Arg Gly Pro Thr Ser Lys

5'-ATG CGT GGC CCT ACCTCC AAA-3

Wildtype DNA - 5, 14 - GCA CCG GGA TGG AGG TTT-5'

¥
Mutant type DNA 5. ATG CGT GGC CCT ACC TCC TAA-3'
(Transversion) 3'.TAC GCA CCG GGA TGG AGG ATT-5'

J Transcription

Mutant type mRNA  5'-AUG CGU GGC CCU ACC ucCC [iil-3'
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l Translation

Mutant type Protein =~ Met Arg Gly Pro Thr Ser -

Jlain) Gasy Ladie xiiig: Missense (uwail) hld 4 daddl) ¢ jihal) v/
() e Lla cdlisa Lol dala ) eSS o i (paa 32c

5'-ATG CGT GGC CCT ACCTCC AAA-3

Wildtype DNA - 3, 14 ¢ GCA CCG GGA TGG AGG TTT-5'

Transcription
Wild type mRNA 5'-AUG CGU GGC €CU ACC UCC AAA-3'

l Translation

Wild type Protein Met Arg Gly Pr@ Thr Ser Lys

5'-ATG CGT GGC CCT ACCTCC AAA-3

Wildtype DNA 3, 14 ¢ GCA CCG GGA TGG AGG TTT-5'
¥
Mutant type DNA 5. ATG CGT GGC CGT ACC TCC AAA-3'
(Transversion) 3'-TAC GCA CCG GCA TGG AGG TTT-5'
5'-"AUG CGU GGC CGU ACC UCC AAA-3'
Mutant type mRNA

l Translation

Mutant type Protein



Met Arg Gly BB Thr Ser Lys

O B2eldl Jladiul iasy Ledie ity Silent Adeball 4hilll < ikl v/
(b e palad) udi ) jais s A

5'-ATG CGT GGC CCT ACC TCC AAA-3

Wild type DNA 31 14 GCA CCG GGA TGG AGG TTT-5
Wild type mRNA 5'-AUG CGU GGC €€U ACC UCC AAA-3
Wild type Protein Met Arg Gly - Thr Ser Lys
, 5'-ATG CGT GGC CCT ACC TCC AAA-3'
Wild type DNA

3'-TAC GCA CCG GGA TGG AGG TTT-5'

v
Mutant type DNA 5. ATG CGT GGC CCE€ ACC TCC TAA-3'
(Transition) 3 TAC GCA CCG GGG TGG AGG ATT-5'

5'-AUG CGU GGC €€E ACC UCC AAA-3'

| Teanstation

Mutant type mRNA



Mutant type Protein Met Arg Gly Bl Thr Ser Lys

s Delete el Jadis : (Frameshift Mutation) JWaY! 4al)) 3 ik 2
JS JS3 8 s LY Al 13 Cuany S o) daa g 55 3208l Insert 48LaY!
Tl Jall (e LaS 5 Ll ) bl

THEBIGCATATETHERAT ilaal) Ll

THE BIG CAT ATE THE RAT IS s LN L apads e
THEIGCATATETHERAT Aleal s iy e i

THE IGC ATA TET HER AT IS st LI L 2o

5'-ATG CGT GGC CCT ACCTCC AAA-3

Wildtype DNA 3 tAC GCA CCG GGA TGG AGG TTT-5
l Transcription
Wild type mRNA 5'-AUG CGU GGC €CU ACC UCC AAA-3'
l Translation
Wild type Protein Met Arg Gly Pro Thr Ser Lys

i Insert A



5'-ATG CGT GGC CCT ACCTCC AAA-3

Wildtype DNA 3 1A € GCA CCG GGA TGG AGG TTT-5'

Mutant type DNA 5. ATG CGA TGG CCC CAC CTC CTA A-3'
(Transition) 3'-TAC GCT ACC GGG GTG GAG GAT T-5'

J Transcription

Mutant type mRNA 5'-AUG CGA UGG CCC CAC CUC CUA A-3

l Translation

Mutant type Protein Met Arg Trp Pro His Leu Leu
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The structures of biological polymers, both proteins and nucleic acids,
are often divided into four levels of organization:

1. Primary structure is the order of the monomers; i.e., the sequence of the
amino acids for a protein, or of the nucleotides in the case of DNA or RNA.

2. Secondary structure is the folding or coiling of the original polymer
chains by means of hydrogen bonding. In the case of proteins, the hydrogen
bonds are between the atoms of the polypeptide backbone.

3. Tertiary structure is the further folding that gives the final 3-D structure
of a single polymer chain. In the case of proteins, this involves interactions
between the R groups of the amino acids.

4. Quaternary structure is the assembly of several separate polymer chains

HYDROPHILIC AMINO ACIDS ARE :

ARGINEN , LYSINE , HISTIDINE , ASPARTIC ACID , GLUTAMIC

ACID , ASPARAGINE , GLUTAMINE , SERINE , THERONINE ,
TYROSINE

HYDROPHOBIC AMINO ACIDS ARE :

ALANINE , ISOLUSINE , LEUSINE , VALINE , METHEONINE ,
SYSTIDINE , PHENYLALANINE , TRYPTOPHANE , PROLINE ,
GLYSINE

Hydrophilic Water-loving; readily dissolves in water .
hydrophobic Water-hating; repelled by water and dissolves in water only
with great difficulty.

There are three types of Conjugated protein are :

Conjugated proteins are protein that are linked to molecules of other types .
for example : 1 — Nucleoproteins are complex of protein and nucleic acid .
2 — Lipoproteins are proteins with lipid attached .

3 — glycoprotein have carbohydrate components .



Proteins Serve Numerous Cellular Functions :

Proteins make up about 60% of the organic matter of living organisms .

They are responsible for most of the metabolic reactions and many of the

structural components of cells. Not surprisingly, there is colossal variety in

the functional role of proteins. Nonetheless, proteins may be subdivided into
several major categories:

1. Enzymes

2. Structural proteins

3. Binding proteins (transport, carrier, and storage proteins)
4. Mechanical proteins

5. Information processing proteins

Enzyme A protein that catalyzes a chemical reaction . Structural protein A
protein that forms part of a cellular structure . Binding protein Protein
whose role is to bind another molecule . Mechanical protein A Protein that
uses chemical energy to perform physical work . Carrier protein A Protein
that carries other molecules around the body or within the cell . Transport
protein A Protein that transports another molecule across membranes or
from one cell to another
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Induction U & -1
e  When repressor free — it will bind to (0) , So No transcription .
e When repress + Inducer . This complex will be inactive , so cannot
bind to (0) , so will be transcript.
Repression dla & -2
e Repress free — it can't bind to (0) , so will be transcription .
e Repressor + co-repressor (Trp.) will for on an active complex and will
bind to (0) and prevent transcription.

Thus..

e when the product regulate gene (repressor) is prevent transcript
this control called .

)l il Qlls -via control of gene expression .

e When the repressor allow the transcript . this called
)l il La 90 + via control of gene expression.

Prove the gene control in lac operon by using mutation :

1- Mutation in regulatory gene (1) :
o The mutation in 1 gene caused by deletion of one or two base .
o The mutation cause an inactive repressor .
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Gene expression, to yield a functional protein, may be regulated at a

number of different stages :
1 - Transcription of the gene to give the primary transcript

2 - Processing of the primary transcript to give mRNA

3 - Stability of mRNA to degradation

4 - Translation of mRNA to give polypeptide chains

5 - Processing and assembly of polypeptide chains and any necessary
cofactors to give a functional protein

6 - Control of activity of an enzyme or other protein

7 - Degradation of protein

Transcription involves the following steps: access of transcription
apparatus to DNA, recognition of promoter sequences, initiation of RNA

synthesis, elongation of RNA and termination.



Positive and Negative regulation of gene expression :

In positive regulation, a gene is incapable of expression unless it receives a
positive signal of some sort . In negative regulation, a gene is inherently
active but is prevented from expressing itself unless certain inhibitory
factors are removed. Some genes are regulated positively, others negatively,
and still others by multiple regulators, including both types.

Regulation at the Level of Transcription Involves Several Steps :

1 - Access to coding DNA: Coding DNA may be inaccessible under some
circumstances. This is especially true of eukaryotes (see next chapter) where
DNA is often condensed into heterochromatin while not being transcribed.
In prokaryotes, access is a relatively minor issue.

2 - Recognition: Obviously many regulatory proteins recognize binding sites
on the DNA. Here we are referring to the recognition of the promoter by
RNA polymerase itself. In eukaryotes, there are three different RNA
polymerases that recognize and transcribe different categories of genes. In
bacteria, there is a single RNA polymerase, but there are multiple different
sigma factors.

3 - Initiation: Even if recognition is successful, RNA polymerase may be
unable to initiate RNA synthesis. In some cases, activator proteins that bind
upstream of RNA polymerase may be needed. In other cases, a repressor that
blocks movement of RNA polymerase prevents transcription.

4 - Elongation: Once transcription has been initiated, it usually continues
without interruption. Regulatory effects at the stage of elongation are
uncommon. They may be subdivided into slowing down of the elongation
rate and premature termination.

5 - Termination: Normally, RNA polymerase stops at terminator sites.
However, in a few rare cases, termination may be over-ridden by anti-
terminator proteins. This allows for the expression of those genes
downstream of the terminator and their regulation.



Activators and Repressors Participate in Positive and Negative
Regulation :

Some promoters, both in lower and higher organisms function poorly or not
at all in the absence of extra proteins known as gene activator proteins, or
transcription factors. In addition, there is a class of gene regulator proteins
known as repressors that act to turn genes off .

In positive control, an activator is required to turn a gene on, in response to
a signal of some kind. In negative control, a gene is switched off by a
repressor and is only expressed in the presence of a signal that removes the
repressor from the gene. Positive and negative control may be exerted at the
level of transcription or at later stages in gene expression. Furthermore,
although most activators and repressors are proteins, cases are known in
which regulation is due to regulatory RNA or even small molecules.

In both positive and negative control, a small signal molecule, the inducer,
typically binds to the regulatory protein and induces gene expression. In the
standard model of positive regulation, an inactive activator protein binds the
signal molecule and is converted to its DNA-binding form, which then turns
on the gene Similarly, in typical negative regulation, the DNA-binding form
of a repressor protein is converted to its inactive form by binding the signal
molecule.
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Specific Transcription Factors Regulate Protein Encoding Genes

Typical specific transcription factors share four general properties:

1 - They respond to a stimulus which signals that one or more genes should
be turned on.

2 - Unlike most proteins, transcription factors are capable of entering the
nucleus where the genes reside.

3 - They recognize and bind to a specific sequence on the DNA.

4 - They also make contact with the transcription apparatus, either directly or
indirectly.

NOTES :
1 - Heterochromatin A highly condensed form of chromatin that cannot be

transcribed because it cannot be accessed by RNA polymerase .

2 - Negative regulation Control by a repressor that prevents expression of a
gene unless it is somehow removed .

3 - Positive regulation Control by an activator that promotes gene
expression when it binds .

4 - Anti-terminator protein Protein that allows transcription to continue
through a transcription terminator .

5 - Inducer A signal molecule that turns on a gene by binding to a regulatory protein .

6 - Signal molecule A small molecule that triggers a regulatory response by
binding to a regulatory protein .

7 - Specific regulation Regulation that applies to a single gene or operon or
to a very small number of related genes .

8 - Operator The site on DNA where a repressor binds .

9 - Mediator A protein complex that transmits the signal from transcription
factors to the RNA polymerase in eukaryotic cells.

10 - Insulator A DNA sequence that shields promoters from the action of
enhancers and also prevents the spread of heterochromatin .



11 — Insulator Binding Protein (IBP) Protein that binds to insulator
sequence and is necessary for the insulator to function .

12 - Matrix Attachment Region (MAR) Site on eukaryotic DNA that binds
to proteins of the nuclear matrix or of the chromosomal scaffold—same as
SAR sites .

13 - Nuclear matrix A mesh of filamentous proteins found on the inside of
the nuclear membrane and used in anchoring DNA .

14 - Scaffold Attachment Region (SAR) Site on eukaryotic DNA that
binds to proteins of the chromosomal scaffold or of the nuclear matrix—
same as MAR sites .

15 - CAAT box A sequence often found in the upstream region of
eukaryotic promoters and which binds transcription factors .

16 - MyoD A eukaryotic transcription factor that takes part in muscle cell
differentiation .

17 - Acetylation Addition of an acetyl (CH3CO) group .

18 - Histone Acetyl Transferase (HAT) Enzyme that adds acetyl groups to
histones .

19 - Chromatin remodeling complex A protein assembly that rearranges
the histones of chromatin in order to allow transcription .

20 - Housekeeping genes Genes that are switched on all the time because
they are needed for essential life functions .
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Characteristics A-form B-form Z-form
Helix sense(usilall oladl) | Right handed | Right handed | Left handed
Rotation degree 33.6° 35.9° 60/2°
Mean bp/turn 10.7 10.0 12
adl J<d o) gl ) 55 Jane
Diameter( kil 26A 20 18 A
Medium Found in Found in Found in
48 25y gall Jawa sl A dehydrated hydrated dehydrated

medium medium medium
Commonalty Less common More Rarely found in
e than B and Z commonly cell
form found in cell
that A and z
form

A-form RNA

B-form DNA

Z-form DNA
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.Parvovirus B19 Jis &ilu g yéll

.anti sense = o 3'-5' ola3¥) 53 Ll sense = 5'-3" olad¥) 53 Jay Jal e =13

f b W Ly 2% DNA Uz 53 34l g 3l (denaturation) bl ) <l (Sa 14

< High temperature (about 95 °C)
< High PH solution

< High salt concentration

RNA s Jss A 5993 paalaldl qus 5 1Ll
rrb LaS g cls L) Gy e DNAAL 48 5 B 4y

T 058 Cua Gl WELY) any ae Single strand (sSRNA) Uale Loy 3l 5 j8e &5 -]
& S5 tRNA Bl (55500 50 (55530 paeall & LS Double strand (dsRNA) oy il
Rotavirus Jie Gl il (an,
S Y1 G sia 35l (g Y 5wl e 4S5 s sing -2
oo e Y sy O thymine Oselll a5 iUl saclall e 4S5 4 o5y Y -3
. Uracil desl sl
roh s Aun o) gl Lgailda g 8 Caliss RNA I e g 5if 520 clilia 4
mRNA=messenger RNA(carry genetic information encoding for protein)
tRNA=transfer RNA (transfer amino acid during translation)
rRNA=ribosomal RNA (one component of ribosomes)
snRNA=small nuclear RNA (one component of spliceosomes)
exRNA= Extracellular RNA (also known as exosomal RNA) found in boby
fluid like blood, saliva, breast milk, urine, semen, menstrual blood,
and vaginal fluid (syntrophy)
piRNA= Piwi-interacting RNA (gene silencing)
snoRNA= small nucleolar RNA (required for rRNA maturation)
miRNA=micro RNA (halt translation or degrade mRNA)

siRNA=small interfering RNA (halt translation or degrade mRNA)


http://en.wikipedia.org/wiki/Parvovirus_B19
http://en.wikipedia.org/wiki/Rotavirus
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Nucleic Acid Packaging 4:ssill (alaal) diws
B el b sl Gadall Ade 558 1 el JSAN o Ryl Galead) Ky 3 peaidl)
DNA U el Sl o) Al Gl e Jhas ¢ RNA ) (50 DNAJL (midd a5 2yl
DNA &3a sk of Lale 13000 Ol o ki 5 S g gily psmsa S 3 25msd
Vo soene S i asuse SN (68 dBaal) & OS] e 2 ) deay agsa ST (8 da il (55l
(Sl g 50 )SI 3 DNA L dalal) dawill p Gl sad) (35S0 el g 8 el (anlly iy ) (S

: Human Chromosome Structure g <) a g ga S1 cuS 3
g1, 5 p arm @ s Short arm  sadl) ¢ 131 4338 e dadai g (el 50 (e a g s SI Callly
<S,% WheS | Centromere @ 408 el Aadaidll Lawis g arm @ s Long armdishll
@ i ) Al Histon O sisell Gfis s DNA  (aaasSsY) (a siie (5555 paanla (0 o sae 5 S
H1, o Osiuedl (e glsil dued cllligh ) singl) Lol Alall 3 pualaall 3 Clguls 41 L ki DNAJ
H1ll € Core Histon <l &jsiues H2A, H2B, H3, H5 (s US oass H2A, H2B, H3, H5

fLinker Histon a1l ) siwedl oy
Eukaryote DNA packing 8/ sill 488 agugag S 5 DNA U dias 1Y
(S OS5 8] gill s o gunga 9 S (8 (DNA) Ll 4l )

ciili Y By o5 Core @lly awsba 015859 H2A, H2B, H3, H5 (s JSI (nida g pandi -1
QoS! HL il Ggiegdly Ual) (BDG ks glaty qll) Jga Joy pdd) dagaje Ual) A5 5a
b J8dy (5S  fasil 10 Wk (68 s Nucleosome  pgw slS suilly ansla
rolid) JLANL i ga LaS g Lial) 4y 3 e sl <) j A )
H2A H2B

Nucleosome




Lecture: 4

octamer of core histones:
H2A, H2B, H3, H4 (each one x2)
- core DNA

histone H1 — |inke‘“‘r DNA
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DNA H1 histone
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HU protein & WS Histon like protein = daciss (el () siugll dgad Clis ¢ 0 Lol )b dalaal)
2 il s HU (s 25 50 a8 Cus Supercoiling @l Gl &l dlee ansis FIS 5 N-HS 5
L dle DNA Lall Caelimi aay dilaall 638 st Cus Topoisomerase | JsY) 3o s il o 5il
: Supercoiling 3! (s (re 58 <lllia
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a Exponential phase of growth b Stationary phase of growth

o RNA polymerase H-NS (\ Transcription O Fis
at RNA promoters W factories .

Nature Reviews | Microbiology
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Prokaryotic Chromosomes Eukaryotic Chromosomes
1-Many prokaryotes contain a single 1-Eukaryotes contain multiple linear
circular chromosome. chromosomes.
2-Prokaryotic chromosomes are 2-Eukaryotic chromosomes are
condensed in the nucleoid via DNA condensed in a membrane-bound
supercoiling and the binding of various nucleus via histones.
architectural proteins.
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3-Because prokaryotic DNA can interact
with the cytoplasm, transcription and
translation occur simultaneously.

4-Most prokaryotes contain only one
5-Nonessential prokaryotic genes are
commonly encoded on

extrachromosomal plasmids.

6-Prokaryotic genomes are efficient and

copy of each gene (i.e., they are haploid).

compact, containing little repetitive DNA.

3-In eukaryotes, transcription occurs in
the nucleus, and translation occurs in the
cytoplasm.

4-Most eukaryotes contain two copies of
each gene (i.e., they are diploid).

5-Some eukaryotic genomes are
organized into operons, but most are
not.

6-Extrachromosomal plasmids are not
commonly present in eukaryotes.

7-Eukaryotes contain large amounts of
noncoding and repetitive DNA.

: Eukaryote Gene Structure 3/l 4dda 8 4fy ) gall s 5 ;NG
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http://en.wikipedia.org/wiki/Thymine
http://en.wikipedia.org/wiki/Thymine
http://en.wikipedia.org/wiki/Thymine
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A Typical Mitotic Chromosome
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Now also suppose that this molecule is being replicated. DNA polymerase
IT will be unable to correctly copy the thymine dimmer. Rather than stall at
this point, it may simply skip over the problem .
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It is now believed that DNA polymerase II (Polll) reinitiates DNA
synthesis downstream of lesions such as thymine dimmers.



Now, we are left with two daughter molecules, one of which is complete and
one of which has an unpaired region containing a thymine dimmer.
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This cannot be repaired by the usual repair systems. However, the exposed
ssDNA can be bound by the RecA protein which can then catalyse strand
exchange with the correctly synthesized daughter molecule.
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This intermediate contains two Holliday junctions which can be cleaved
(resolved) by the Ruv proteins to give .

3 1T 5
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One daughter molecule still contains the thymine dimmer but the opposite
strand has the correct genetic sequence. The other daughter now contains a

gap but this gap can be repaired correctly by the usual repair systems



Proteins Involved in DNA Replication in E. coli

Protein Gene Function
DnaA dnaA Initiation of chromosome division; binds to
the origin of replication
Helicase dnaB Unwinds the double helix
DnaC dnaC Loading of DNA helicase
SSB ssh Single strand binding protein
Primase dnaG Synthesis of RNA primers
RNase H rnhA Partial removal of RNA primers
Pol I polA Polymerase I; fills gaps between Okazaki
fragments
Polymerase I11 - DNA polymerase III holoenzyme
o dnalE strand elongation
€ dnaQ kinetic proof-reading
0 holE unknown; part of core enzyme
B dnaN sliding clamp
T dnaX dimerization of core enzyme
Y dnaX loading of sliding clamp
0 holA loading of sliding clamp
0 holB loading of sliding clamp
4 holC loading of sliding clamp
Y holD loading of sliding clamp
DNA Ligase lig Seals nicks in lagging strand
DNA Gyrase - Introduces negative supercoils
o gyrA Makes and seals double strand breaks in
DNA
B gyrB ATP-using subunit
Topoisomerase - Decatenation
IV
A parC Makes and seals double strand breaks in
DNA
B parE ATP-using subunit




NOTES:

1 - Core enzyme The part of DNA or RNA polymerase that synthesizes new
DNA or RNA (i.e. lacking the recognition and/or attachment subunits) .

2 - Kinetic proofreading Proofreading of DNA that occurs during the
process of DNA synthesis .

3 - Sliding clamp Subunit of DNA polymerase that encircles the DNA,
thereby holding the core enzyme onto the DNA .

4 - Mismatch Wrong pairing of two bases in a double helix of DNA .

5 - Mismatch repair DNA repair system which recognizes and corrects
wrongly paired bases .

6 - Okazaki fragments The short pieces of DNA that make up the lagging
strand .

7 - PriA Protein of the primosome that helps primase bind .

8 - Primase Enzyme that starts a new strand of DNA by making an RNA
primer .

9 - Primosome Cluster of proteins (including PriA and primase) that
synthesizes a new RNA primer during DNA replication .

10 - Gap A break in a strand of DNA or RNA where bases are missing .

11 - Nick A break in the backbone of a DNA or RNA molecule (but where
no bases are missing) .

12 - Ribonuclease H (RNase H) Enzyme that degrades the RNA strand of
DNA:RNA hybrid double helixes. In bacteria it removes the major portion
of RNA primers used to initiate DNA synthesis.

13 - DnaA protein Protein that binds to the origin of bacterial chromosomes
and helps initiate replication .



14 - Initiation complex (for replication) Assemblage of proteins that binds
to the origin and initiates replication of DNA .

15 - Nick translation The removal of a short stretch of DNA or RNA,
starting from a nick, and its replacement by newly made DNA .

16 - Origin of replication Site on a DNA molecule where replication begins

17 - Replicon Molecule of DNA or RNA that contains an origin of
replication and can self-replicate .

18 - Exonuclease Enzyme that cleaves nucleic acid molecules at the end and
usually removes just a single nucleotide .

19 - Cytokinesis Cell division .

20 - DNA polymerase o Enzyme that makes short segment of initiator DNA
during replication of animal chromosomes .

21 - DNA polymerase d Enzyme that makes most of the DNA when animal
chromosomes are replicated .

22 - Initiator DNA (iDNA) Short segment of DNA made just after the RNA
primer during replication of animal chromosomes .

23 - PCNA protein The sliding clamp for the DNA polymerase of
eukaryotic cells (PCNA = proliferating cell nuclear antigen)

24 - Replication factor C (RFC) Eukaryotic protein that binds to initiator
DNA and loads DNA polymerase 0 plus its sliding clamp onto the DNA .

25 - DNA polymerase 6 Enzyme that makes most of the DNA when animal
chromosomes are replicated .
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Uuu ucu UAU — uUGU
Ph Cys
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Notes :

1 - Transcription Process by which information from DNA is converted
into its RNA equivalent .

2 - Cistron Segment of DNA (or RNA) that encodes a single polypeptide
chain .



3 - Housekeeping genes Genes that are switched on all the time because they are
needed for essential life functions.

4 - Open reading frame (ORF) Sequence of bases (either in DNA or RNA) that
can be translated (at least in theory) to give a protein .

5 - Structural gene Sequence of DNA (or RNA) that codes for a protein or for an
untranslated RNA molecule .

6 - Monocistronic mRNA mRNA carrying the information of a single cistron, that
is a coding sequence for only a single protein .

7 - Operon A cluster of prokaryotic genes that are transcribed together to give a
single mRNA (i.e. polycistronic mRNA) .

8 - Polycistronic mRNA mRNA carrying the information of multiple cistrons, that
is coding sequences for several proteins .

9 - Promoter Region of DNA in front of a gene that binds RNA polymerase and so
promotes gene expression .

10 - Core enzyme Bacterial RNA polymerase without the sigma (recognition)
subunit .

11 - Pribnow box Region of bacterial promoter 10 bases back from the start of
transcription that is recognized by RNA polymerase .

12 - sigma subunit Subunit of bacterial RNA polymerase that recognizes and binds
to the promoter sequence .

13 - Transcription bubble Region where DNA double helix is temporarily opened
up so allowing transcription to occur .

14 - Terminator DNA sequence at end of a gene that tells RNA polymerase to stop
transcribing .

15 - Rho protein Protein factor needed for successful termination at certain
transcriptional terminators .

16 - Rho-dependent terminator Transcriptional terminator that depends on Rho
protein .

17 - Rho-independent terminator Transcriptional terminator that does not need
Rho protein .



19 - Activator protein Protein that switches a gene on .
20 — Constitutive gene Gene that is expressed all the time .

21 - Transcription factor Protein that regulates gene expression by binding to DNA
in the control region of the gene .

22 - Nucleolar organizer Chromosomal region associated with the nucleolus;
actually a cluster of rRNA genes .

23 - RNA polymerase I Eukaryotic RNA polymerase that transcribes the genes for
the large ribosomal RNAs .

24 - RNA polymerase II Eukaryotic RNA polymerase that transcribes the genes
encoding proteins .

25 - RNA polymerase III Eukaryotic RNA polymerase that transcribes the genes
for 5S ribosomal RNA and transfer RNA .

26 - Enhancer Regulatory sequence outside, and often far away from, the promoter
region that binds transcription factors .

27 - Initiator box Sequence at the start of transcription of a eukaryotic gene .

28 - TATA box Binding site for a transcription factor that guides RNA polymerase
II to the promoter in eukaryotes .
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