DNA

es and F}frimidines are the bullding

te ofinliclelc acicls.

Hhies and pyrimidines analogues are
WeeL ) chemotherapy (treatment of
Cancer).

£ Nucleotides posses the ability to absorb
UV light (potent mutant).
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@S convert the: adenosine and glanosineg o
el el Sl

gl himans: excriete 400-600 mg/ 24 hours of
acid.

_-Urates are more soluble than uric acid so at pH 5
“lrine can dissolve one tenth as much urates as
irine at pH 7.

o Urinary fract crystals are thus sodium urate proximal
to distal and collecting tubules where acidification of
urine occurs but uric acid at the distal sites.




inal serum level of urates in males 2-7
{100ml while females 2 -6 mg/100ml.

i The pool is affected by
— 5ex (higher in males)
— Diet (rises with high protein)
— Obesity (increase)
— Social class (higher levels in high classes)

Defective
“Eliminati

= Primary
= Secondary fenzyime defects) = Prirmary
= Dlilre

= Carcinoma




arthritis usually

IEEHar {r Ephalenaeal pint of big ey,
Bt syt develop renal stones composed mainly of unc acid.
SEFLIm L ats olibility: 1=
soeim Lrate oy : deposit in soft tissues and joints Ctophi.

roph phagocytase crystals and calse damage o membranes
I 3.

thin

causing gout manifestations.

{651 urate level (some patients have normal
iBvels).

: ﬁspiration of the joint fluid during attack, deposited
wrystdls are seen microscopically .

— Meedle shaped birefringent, appear yellow when their
long axis is parallel to the plane of polarized light & blue
whien perpendicular .
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Allopuranol inhibits xanthine oxidase
urate level and urinary excretion of xanthine and
hypoxanthine.

[.:lr'l_ll etative anc Inherited metabolic disorder

INWIIET Sviidrome
irhyEaxanthine glanime phasphorib
ted fo nucleotide;
nd uric acid calculi

Yon Gierk's i

- Defect i gl i sphatase.

= PUrine over pro and hyper urecemia,

= Lactic acid s renal threshold far urates,




Nucleic Acid Function
& Structure .

imical Importance

Chemical basis of heredity and genetic
diseases resides in deoxy ribonucleic acid
{(DNA) structure.

« ONA directs synthesis of ribonucleic acid
{RNA) which directs the protein synthesis.

1. REPLICATION (DNA SYNTHESIS)
2. TRANSCRIPTION ([RNA SYNTHESIS)
3. TRANSLATION {(PROTEIN SYNTHESIS)




Trausfer BN

Sugar;: ribose

o "= Sugar: 2 deoxynbose = Single stranded
. = Double stranded right helix - Ribonucleotides
* Deoxyribonucieotides - Adenine - Guanine
- Adenine - Guanine - Cytosine - Uracil
- Cytosine - Thymine ' Guanine # Cytosine
* Guanine = Cytosine * Adenine # Uracil
= fdenine = Thymine A& - Can be hydrobyzed by alkali

= Cannot be hydrohszed by alkdi



. Polynucleotides

« Singly  esterified &

phosphate af a

nucleotide can esterity
canother | OH group
- farming a diester.

'+ 3" &' FPhosphodiester
bhonds form the
E backbone of the
polynucleotides

+ The two strands of DNA are
held together by hydrogen
bonds.

=+ Pairing between nucleotides
i arespecific — 2 H honds

* Adenine=Thymine

.u"‘ .‘E!:Q

G-C Base Pair Fudeonyriboss

*+ Blanine = Cytosine



DNA Primary Structure

. *The two strands of
DNA are antiparallel.

+ Genetic information
resides in one strand
ftem plate).

@ +The other strand is i i s
8 the coding strand
matching the RNA
transcript that
encodes the protein.

DNA, Organization

Double stranded DNA heliz has a length (1 meter) thousandds
of times the diameter of th

cleus. %
.DNA in eukaw{i | mm-d with a variety of
proteins — chromatin stri '

ructure.
fMost of the DMA is ailciated with histones to form
. nuclessome. \
t

i« «DNA is organiz Lntg chromosomes pairs).
2 \
-80% o ]‘“hm?nscri i [ﬁ!mve generally
&h

associated with nucleosomes an uve to digestion
by nucleases.

i

Inactive chromatin is densely packed {(heterochromatin).



Packing into chromosomes

1% histonas romeoad)

Distinctive Types of DNA

« Telomeres: ends of chromosomes
—-eg (G;Ty)
+ Single copy sequences: the genes
= single nucleotide polymorphisms, SNPs ("snips”)

* Moderately repetitive sequences:
~ short (100-400bp) interspersed elements (SINEs)
&g Alu repeats 400,000 per haploid

- long (5000-7000bp) interspersed elements
(LINEs, L1 elements) e.g. Kpnl repeats 100,000
per haploid




Distinctive Types of DNA

+ Highly repetitive sequences:
- highly repetitive tandem repeats (“satellite” DNA)
near the centromeres, 50% of repeat DNA
- microsatellites (1-5bp)} eg dinucleotide repeats,
usually in blocks less than 150bp in length
- hypervariable minisateliites (10-60bp); these are
regions identified as variable number tandem
repeats, VNTRs
- simple sequence repeats, SSRs typically 4 bp
elements

+ Must contain a centromere
- The protein complex called the kinetochore forms
at the centromere and attaches to the mitotic
spindle
- allows 1 copy of each duplicated chromaosome to
be pulled into each daughter cell
+ Must contain 2 telomeres
- Element of repeated sequences at the ends of
chromosomes that allow efficient replication
 Must contain origins of replication
~ Regions where duplication of the DNA begins




« Histone modifications affect chromatin
structure and function

+ The N-term of the core histones highly
conserved

+ Acetylation tends to destabilize
chromatin structure, associated with
transcriptional activation

+ Other modifications include methylation
and phosphorylation

DNA Organization

+ Transcriptionally active DNA {genes)
{euchromatin) is often clustered in regions and are
sensitive to nuclease attack.

*Some regions are hypersensitive to nucleases and
mostly contain transcription control sites.

+Genes may be separated by inactive chromatin.

* Transcription unit {portion of the gene that is
copied by RNA polymerase) consists of coding
regions of DNA (exons) interrupted by intervening
sequences of non coding DMNA {introns).




Genetic material
can be rearranged

+ Chromosomal recombination .

*Exchanged genetic information between similar
chromosomes.

+ Sister chromatid exchange. -

*Transposition '

*small DNA elements transpose themselves in
and out affecting the function of the neighboring
DMA.

*Chromosomal with

viruses.
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Sister chromatid exchange
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TEWIA {Snaporna)
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Genetic material
can bhe rearranged

+Gene Conversion

+*Similar sequences of homologous or non
homologous chromosomes pair up and eliminate
mismatched sequences which my lead to

accidental fixation. -

= + Immunoglobulin rearrange

¥, and C | genes for a single immunoglobulin
are widely separated in germ line DNA. In DNA of
differentiated immunoglobulin producing cell the

same ¥V, and C | genes are physically closer and
in the same transcription unit.) i
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DNA& synthesis and

Growth and
preparation for
cell division
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DNA Replication

« Identification of the origins of replication.
+ Unwinding of the double strands

i Separation of the strands and formation of
- replication fork (DNA helicase, primase, DNA
polymerase, SSBs).

+ Initiation of DNA synthesis and elongation.
* Ligation of the newly synthesized DNA segment.

+ Reconstitution of chromatin structure.

DNA Replication _

DNA polymerase only syntheslzes DNA In the '
3’ direction.

+ DNA strands are anti parallel. :
*Leading strand (forward) the DNA is

synthesized continuousty. - -

.Lagging strand (Retrograde) DNA s
synthesized in fragments {Okazaki fragments). . .

*The entire process takes about 9 hours.




Lpunnanon
Eniination of cytosine to uracil
PEcmination of adenine to hypoxanthine

= Insertlon or cdeletion of a nucleotide
- Base analogue incorporation
Lo base alteration

= UV light induced thymine-thymine dimer
— Bifunctional alkylating agent crosslinkage

lZing radlatlon

adioactive disin tegration of the back
bone

@xidative free radical formation

H¢ross linkage
— Between base of the same or opposite
strands
— Between DNA and protein molecules




ired whenpossibleby
polymerases.

tations that are not repaired by proof-
iding are repaired by mismatched (post-
eplication) followed by

# Mutations that occur spontaneously at any
time are repaired by excision repair {

).




N error dpite 2

TGC GCATTGA
oval by various N- TACGGCETAACT
ases l repair nicleaszes

acil N glycosylase (targets AT GCATTGA
ﬁjﬁntaneously deaminated C) TACGGCGTAACT

1 l DA polymerase
" =A basic sugar removal, ATGOCGCATTGA
replacement. TACGGCGETAACT
| DNAligase
*In eukaryotes pol p repairs this ATGCCGCATTGA
lesion. TACGGCETAACT




al or radiation
ge to a DNA
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wExinuclease remove ~
30 base oligomer,
replacement.
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ATGCUGCATTGATAG
TACGECEGTAACTAT

winucle ‘
AT (~30 nucleotides) AG
TACGGCEGTAACTATC
*DNApDWmemzeﬁ
AT Ve
TACGECEGTAACTATC
DiAligase
ATGCCGCATTGATAG
TACGGCEGTAACTATC

Purpose: "




» futosornal recassive genstic dissass.,

¥ Crractarized by marked ssrsstivity to sunlight

 ({ultra violet). |

P hssociated with a 2000-fold increass of sunlight-
inducsd  skin cancer and with other types of
cancer such a5 rmzlanoma and premature death,

¥ The defiect involves the repair of lhe darmagad
DNA (Thymine dimers).

»low actvity of the rucleotids excisim repar
causad by muiations in the genes, — :

dama s 1]

reased breast cancer in carriers

‘Increased risk of X-ray
Sensitivity to sunlight

+ Caused by mutations in DNA helicase gene
« Increased risk of X-ray & sensitivity to
sunlight.

By Prof. Dr Hala El-Said

Assistant Professor Of Clinical Biochemistry Liver Institute



