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Body builders
The genes that build our bodies may range
from a few hundred bases to more than

2 miflion bases in length - longer than the
small section shown here. Each gene
produces a single protein, These proteins
zre the building blocks of the body.
forming cells, tissues, and organs. They
2lso regulate all the body's processes.
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The majority of genes are the
same in everybody becauss

they code for molecules that are
essential for ife. However, arounag
1 per cent have shight variations -
¥nown as alleles — that give us our
unique physical characteristics
Vihile many of these are harmless
traits, such as hair or eye cclour,
they may also result in more
problematic conditions, such as
haemophilia or cystic fibrosis
Because alleles come 1n pairs, one
may override the effect of the other
so that the trait stays hidden.
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Unravelling DNA

Chromosomes help package DNA to fit into the nuceus The DNA
is wrapped around spool-like protemns 1z
of each chromosome. The helix ts made of 1

phosphate linked together by a par of

form the same pairs, but the sequences of Dases ¢
are specific to the proteins they will everts fiy peo
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THE MOST GENES?

Humans hawe 3 relatwvely low
number of genes We have more
vmar 2 chucken (15 000) but fewer
shan an omon (100,000) or an

amoweba (200,000

This s
mecause we lose unwanted
_Ef'("f-:"& faster tyom ouUr

DNA than they do

]

Escaneado con

/“«

CamScanner



W ep T iy . R S unnmmmcnoscom};( 20 /21
‘ w ge K thenagene Wlthm that DNA . ,4 A'"Inonchlisfolded “‘""m““""”""].-l.c:\:f’f;.e.xze’eiwiv‘cir"""““""”“"“”
. W3 i Rt i, t:
Ho sreclpe ho:hé bOOk: LIS the mSthtlons fOl‘ SN When :::2lg;:u:n?reaches
¢ m jpé n 1 Stimated that hum;ms . astopcodonatthe end of
DNA i we g‘_ugle rect roteiﬂ- It'se tei : -the mRNA strand, the long Making proteins ‘
o | y achemi cal . pcode for different Protems. . Eho:\r,;l‘;ft:.n;lr?: oa rii.gns' l)sf the Every three bases in the mRNA is known as ‘
5 a sind® ggnes that a codon and each codon specifies a particular

bml‘ di amino acids determines
‘ aroﬂndzo o ! how the chain folds up
: s

. amino acid. There are 21 different amino acids
pave ko aprotein. and a single protein may be made up of a chain
of hundreds of these amino acids.
] Chain of amino acids
N ; builds as ribosome
; riot i the DNAIS first ) moves along
ﬁaﬁ_‘jﬁgai‘!ﬁe“" gfﬂCenby enZYII]lles' Amino acid mRNA strand
TomIER S it T mRNA). The c& )
o fransT NA( Ribosome attaches amino acids
C’/‘F-“ pezsd g not the entire As the ribosome moves along the mPNA strand,
m‘:.:lg o ge;gst..a‘ 15 qutside the the tRNA molecules attach to the mRNA in a specific
iy FF =  ENA then travess B TRANSFER RNA order. This order is determined by the matching up of
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called anticodons - on the tRNA molecule.
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3 Building a chain
The amino aad detaches from
the tANA molecule and is joined to the
previous amino acid with a peptide
bond, forming a chain.
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| tRNA once it has groppad
off its animo acid. floats off
into cytoplasm

l

Anticodon

Porein nuclear
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1 Starting translation
The newly made mRNA 'travelstoa
protein-building unit calleda nbosom'e.toies
which it attaches. There, it attracts mo ecuan
of transfer RNA (tRNA), each of which has
amino acid attached to it.

Gene mutations can cause WHAT HAPPENS
changes in the amino acid TO mRNA AFTER
sequence. A single mutation TRANSLATION?

in the 402nd base of the
gene that codes for the hair
protein keratin causes the
amino acid lysine to be put
in place of glutamate. This
i | changesthe shape of the
| keratin, making the hair

A strand of mRNA may
translated into a protein
times before it eventu
degrades within the ¢

and moves out

mRNASstr s cytops™

into the ce!
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Embryonic cells start out as stemn cells - cetls aed
with the ability to turn into different cell types. oo

stem cells initially have the same set of genes
switched on and they simply keep growing
and dividing to produce maore cells. As
an embryo develops, it needs its cells
to specialize and organize into
tissues and eventually organs.

So when signalled, the cells start
shutting off some genes and
switching on others to turn
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Gene to be into a specific type of cell. STEM CELL
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A Making a difference -m.mfﬂh . EPTTHELIAL CELL
As an embryo is developing, a stem cell destined to become M.w..u et
a nerve cell will turn on the genes needed to grow dendrites
and an axon, whereas another stem cell might activate
different genes to become an epithelial (skin) cell Easwivehul 2ol gune
Housekeeping proteins N
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Our ability to repair DNA
diminishes as we get older.
Damage starts (0 accumulate
and this is thought to be
one of the main reasons
behind ageing.

vemicals ¢ free OXygen
rachcaly Incorrect tepairs
can resaltin reasrangement

£A 20,000

THE NUMBER OF DAMAGEp
=tecped  BASES REMOVED AND
REPLACED IN EVERY

CELL EVERY DAY

Intrastrand crosslinks
make the helix unwind
and prevent it being
copied

Do strand breaks
are nr.ﬁ by radation,

o the DNA which (an
lead to disease

Single strand breaks
can result in the loss of
a base, which leads to
mismatches when the
DNA copies itself

" Aonormal bases occur
when themicals chiange
the structure of the base
maiecule, which leads
D mipaing

. UNDER ATTACK
. This DNA strand is shown under many

Kinds of stress. However, some types of
DNA damage can be used to advantage
Many chemotherapy drugs are designed

. to cause damage to the DNA in cancerous

cells. Cisplatin, for example, forms
crosslinks in the DNA, which triggers
cell death. Unfortunately it also
causes damage in normal
healthy cells.

The insertion or deletion of
bases means that when the
code is being read during
copying, the wrong proteins
will be produced

Cells have built-in safety systems that
help to identify and repair damage
to their DNA. These systems are
constantly active and if they are
unable to fix the damage quickly, they
will stop the cell cycle temporarily so
they can take some extra time to work
on it. Ifit's not repairable, they will
trigger the death of the cell by
apoptosis (see p.15).
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Gene therapy

When DNA damage causes a rmutation, it can 5t0p
a gene from working properly and result in disease
While drugs might help trea: the symptoms of the
disease, they can't solve the underiying genetc
problem. Gene therapy is an expenmental math
that's exploring ways to fix the defective gene.
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