DNA: The
code of
Life
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~ two kinds of nucleic acids => deoxyribonucleic acid C(DNR)
2 ribonucleic acid (RNR)
= DNA=found in nucleus
S contvals  funckioning of cell
— cells divide by mitosis => DNA copied
= camplete seb cavried to nucleus of each daughter cell
- to Work properly, body needs something to tell protein-making area what types of amino acids to use
+in what ovder to use them
- info found on special nucleic acid molecules

Location
- mainly found on chromasomes in pucleus
- olss occurs in mitnchondria + in plastids like chlovoplasts of plants

- found inside nucleus
~ DNA they contain helps nucleus carry out two important functions
= nucleus contvals ackivities of cell
 contains genetio code (sek of instvuctions) bhat stores information to pass on bo next
genevation of cells
— for most of its [ife, nucleus doesnt contain chromosomes
W instead DNA ocours as very thin threads called chromatin
- each nucleus conbains about | metre of chromatin threads
= during cell division, full set of DNA must be passed on to nucleus of each daughter cell
= .. threads of DNA must be organised so it can move safely without breaking
= DNA does this by cavefully winding up into chromosomes
— in chromosome, DNA protected + supported by proteins called histones
- DNA wound round histone
= histones = important in packing chromosomeg

- name for small piece of DNA molecule

Lb carries info about how to make specific chemical body nesds + keep eells in healthy state
- nucleic adds stove this info
- locus = specific place on chromosome wheve each gene (length of DNA/ENR) found

- 1953
- 1366, Greqor Mendel discovers inheritance of chavackeristics
- DNA codes Ffor/stores hereditary chavacteristics
— 1869, discovery of DNA
made up of y nuclkeotides
=) Adenine
=> Guanine
=) Qybosine
= Thymine
— @sl, James Wabtson and Frands Crick investigate the structure of DNA
w'}nvez‘;tpgqhei structure because  they believed structure would help understand
uncoion
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1D biggest, question in science at the time
- sequence of U nucleotides can store info
— Rosalind Franklin shone x-rays through crystals of DNA (died @33 from cancer)
W pattern form indicated thot DNA has o helical shope (twisted shape)
- 1962, Mourtce Wilkins, boss of Watson + Crick, and W+C qot Nobel prize

Types of Nucleic acids

phosphate phosphate
deoxyvibose ————— vibose
nitvogen base nitvogen base
Deoxyribose nucleic acid Ribose nucleic acid
5 Carbon sugars called pentoses
Phosphate gchl:bone of
nucleoti / Deoxgnbose (sc sugav) 3 one %tl;“vgnd of
—— Nitvogen base
Adenine -longer chromosomes
carry more genes
- genome
LT Th\jwime tosine Quanine 1> chromosomes +
genetic matevial
- amino acids =
Adenine ) 2-ring malecules building blocks for
Guanine § purine bases proteins

Thymine } I-¥ing molecule
Gytosine ) pyramidine base
A-Ti G C

- nucleatides can join end to end in order to make long stvand

- strand has backkone of alternating phosphate + sugar units, with nibrogenous bases sticking out

= DNA = code

- qene = small section of DNA that has info needed to make one particular protein in body

— all colls hold same DNA but each express differently

— DNA uses ordev of nitragenous bases along one of its strands as info for sequence of amino

acids
- info called genetic code
- complete seb of all genetic codes needed bo live + grow called genome
- everyone’s genebic code =499,91 the same
~ genetic cade For each amino acid found as 3 hitrogenous bases along DNA strand
' called triplet code
'» arranged on mRNA
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— some briplet codes ack as Full stops to show end of info about pratein

- genetic code = universal code

— nearly all living organisms have same tviplet codes for same amino acids

.. possible to move gene From one organism + put it into cells of different organism
LD basis of genetic engineering

DNA that doesn't contain infs fov making probeins
same inwlved in requlating coding regions of DA
W tells gene to turn on JoPF = wont produce protein
= cant express iteelf
~ non-coding DNA makes DNA profile
1o technique thab identifies DNA From individual by analysing some of many sections of non-
coding DNA
Win non-coding = seckions called short tandem repeats (STRs) (seckians of repeating nucleotides)
1 for any given STR, you'll have inherited different numbers of repeats from each parent
> different numbers of repeats In STR makes Fragments of DNA different lengths
Lo when different lengths of Fragments spread out, they give different DNA profile
b mode by analysing DNR Por 10 different STRs
> valuable tool for criminal investigations + forensic science
<> DNA profile collected @ crime scene may be compared with DNR pyofile of suspects

RIVA v DIVA

Sruckure (ONA) Structure (RNA)

- double styanded helix - single stranded malecule

= large molecules of more than a million base - much swaller from IS0 - a Few
pairs thousand  lbases

- similar look, very different Functions

Adenosine triphosphate

e~
AW—L) ADP+P; - polymerase choin
T R oo | reaction = genekic
e engineering” where we

mimic ONR replication
W take sample of DNA
+amplify it in test tube
so DNA profiling can
~ DNA '>>genetic material needed by each cell be done
= must be oble to copy itself exackly beforve cell division
special structure of DNA can make exach copies because
 nitrogenous bases complementary because they join w/different numbers of hydrogen bonds
= bonds joining complementary pairs = weak + easily broken so 2 stvands open up quickly to
expose nitvogenous bases
=> 2 backkones of phosphate i sugar = identical
necessary For mibosis
- sbept => one end of double helix starts to unwind
= enzymes break hydvogen bonds between complementary nuclestides so molecule unzips
= nitvogenaus bases become exposed
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= fres nucleotides in nucleus bond to exposed nitrogenous hases
=> Final resulb = formation of 2 identical DNA molecules

Riborucleic Aidh
Types of RNA + locations in cells
= 3 types = mRNA: Messenger RNA
D found in nucleus
W leaves hucleus + enters cytoplasm to code for correct arrangement of amino acids
D yRNA: Ribosomal RNA
L found in ribosomes
2 tRNA: Transfer RNA

W found in aytoplasm
Watbaches to specific amino acids + slets them in specific place to build protein

Uracil replaces

thymine
Phasphate ;baclebme of
nucleoti / v{bose (sC sugar)§ one %l';“vgnd of
Nitvogen base

(DNA
molecule) '\ —T mﬁ‘\mbmne

«—— nuclear

pore
P‘Pﬁ:e\
bon ]
polypeptide
a%ﬁ pvotein
( /?—!-.RNA
v C
ribssome _ard ] v Md%h:w“
[ Ll
M RNA \;,5 tRNA
Uup  carrying
anticodon AMiN0 acids
Translation

Transcer i ption
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— when specific protein needed, gene responsible for instructing its formation chemically “switched
on’

- when gene switched on, DNRA helix unwinds along small part of molecule

— part phen unzips to expose rows of nitrogenous bases

- in nucleoplasm there ave many Free RNA nucleotides

- RNA nuclectides abbach themselves to their complementary bases on one of strands

~ enzyme RNA polymerase joins them together

- to complete transaription, mRNR set free From its DNA
pattern

- cleus h i mRNA Pormed carries exacktly
leaves hu through nuclear poves + passes into eame info as DN it was

ajtaplasm ‘ made Prom because nitrog.
— attaches to ribosome bases always complementary.

- section of DNA closes up + winds up into helix again We say info hos been
transciibed from gene made of

- YRNR combines w]| probeins to Form nucleoprotein called =~ DNA ints mRNA. Process called
Granscription

vibosome
- several ribosomes moy be attached te single mRNA @
any time
- ribosomes bind mRNR + carry out protein synthesis
~ tRNA moleaule olways has site for atbachment of | NOTES |
its pavticular amino acid @ one end Proteins:
~ @ other end = group of 3 nitragenous bases acking as - speed up chemical reackians of
binding site to MRNA molecule metabolism (e.q. enzymes)
' complementary to codon on mRNA - control body processes (eq.
W called anticodon some hormones)
~ tRNA transfers amino acids in cytoplasm to mRNA = protedt pody Prom diseases Ceq
atbached to ribosome antibadies)
- specific tRNR for each type of codon - stobilise pH of tissues Ceq.
= process puts amino acid in exactly right place soluble bload prateins)
- info in nitrog. base sequence on mRNRA now been - support internal structuves (e.q.
translated inbo order of amino acids in probein collagen)
- ribosome passes along mRNR + makes protein by - control movement of substances
attaching amine acids to each othev inbo + out of cells (eq. ion channels
- tRNR set free again + moves away to collect another in_membranes)
speafic amino acid - corry subsbances like oxygen
- amino acids linked in order corresponding o info on (e.g. haemoglobin)
ONA — stop loss of bleod (eq. Fibrin)
-~ contrack to allow muscles to
work (eq. ackin + myosin)
- store Food (e.g allumint casein)
- most chemicals within cells similar reqardless of - external sbructures on bodg (eq
bype of cell/ species of organism hoof, horn + hair)

- orqonisms + cells differ in their probeins + DNA

~ DNA of diffevent species differs in sequence of hases along lengbh

-~ sequence = code that determines which proteins synthesised

- genetic code - sequence of tviplets that MRNR carries to ayboplasm to make proteins cell needs
each triplet has code fov particular amino acid

all triplet codes universal

- specific order of triplet codes along one stvand determines cpecific protein made

individuals unique because they have different sequences of triplet codes + .. different genetic codes
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