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Cello\er respiration

As orvoseé 1o what the equation n the frgyims f)ajt
5\,9 esTS, f@FZra‘hOf\ fs. /\oJr (-] 6;/\0\6 ybr, /@ad;on. l;\ QC\~
—Ha_ o \e*t proced s o C‘omf ex Se-ies oj feqc4~.of\s/
\N\\Tc»\ 'mvo\ues {Y\CM\) Ql?f(@’?f\‘\‘ Qf\Zj/V\eJ N (eéﬁx
reactions.

Resf‘.rocﬁof\ "*a\cas \o\acc 3 S‘*Q?SL
° G\Jcoljs::
o T‘na \ink (eac’hgn O\I\A Kl‘e\os Cj(\e
e Tke e\écjwon +I’O'\J‘rof* choin C'Né obqlc\’hve f)hmpho/jlm‘,‘an
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The moy¥ common Wadroge~ aceeflfor Ia celldor reseiro\‘\ID”
« NAD, NAD ¢ ‘& gen\ me. Whe~ it a(w/)‘f kjuf/ciyof
O\J\gn\; com G me*c\\oo\k PQ \'\\wj R i$ fefiweé to form
redeced NAD.

FAD e cmoj(‘r\e/ \\jé/oc en Corie/ Omu\ coent yme, \,\,L\;c\\

QCC@()’\'J V\jéfogcn f(’um‘ redoced  NAD ol Toems veduweed FAD
A Mo\ec\(_ o ATV ¢ "(:o,M¢A P P/Q(ﬁj'



G\ja\jJ;s is a lnecr series of reactions in which e}
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Changes to the carbon skeleton in glycolysis

1 phosphorylation BALE

(uses ATP) glucose s a relatively unreactive molecule
y — reaction with ATP activates glucose
A
phosphorylated 6-carbon sugar
(fructose bisphosphate)
(zsmn of the phosphorylated 6-carbon sugar is split
6o rbogn A hone) into two 3-carbon sugar phosphates
2x 3-carbon sugar phosphate
(2x glycerate 3-phosphate)
3 oxidation P 2x NAD'
+ addition of ‘
inorganic phosphate > 7% NADH + H*

hydrogens are removed and transferred
to the hydrogen acceptor — the energy

A ; Q( released is used to form ATPs
4x ATP

-ﬂ
3-carbon sugar phosphate molecules
For each molecule of glucose: v v are converted to pyruvate
2 molecules of ATP are used
4 molecules of ATP are formed. 2x pyruvate

There is a net gain of 2 ATPs.

~ Figure 1.4 A summary of glycolysis
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Anaerdbic respiratior
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Nucleus

Mitochondrion
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Sarcoplasmic Sarcomere i
reticulum 1
Thin (actin) l | (s> Thick (myosin)
filament 5 H zone 7~ filament

T
| band A band | band M line

Offerent Pyper of macle fibee

| specialisee for slower, susteinec contraction specalised to produce rapid, intense
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actin filament  troponin Free ATP binds to the head,

tropomyosin causing another shape change in

: . the myosin, so the binding

The diagram shows the actin of the head to the actin strand

and myosin unit before is broken. This activates ATPase

contraction starts. The myosin g ;w o in the myosin head, which also
heads have ADP and Pi g v needs calcium ions to work. The

: ~
bound closely to them as well. 500 T ATP is hydrolysed, providing the

energy to retumn the myosin

Calcium ions bind to the Ca’*  exposed myosin head to its original position,
troponin molecules, changing binding sites primed with ADP and Pi,
ready to go again.

their shape, so troponin
molecules pull on the
tropomyosin molecules they are
attached to. This moves the

tropomyosin away fromthe :
myosin binding sites, exposing — With continued stimulation,
them ready for action. »

Ca?* myosin binding site

calcium ions remain in the

sarcoplasm and the cycle is op
repeated. If not, calcium ions
are pumped back into the ™ ﬁe

sarcoplasmic reticulum using

energy from ATP.The troponin
and tropomyosin return to

their original positions and

the contraction is complete. am
The muscle fibre is relaxed. e

The myosin heads bind to
the actin, forming an
actomyosin bridge.

ADP and Pi are released from
the myosin head. The myosin
changes shape — the head
bends forward moving the actin
filament about 10 nm along the
myosin filament, shortening
the sarcomere.
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This process:

stimulus = local change in permeability = generator current >
generator potential = action potential

is common in one form or another to most sensory receptors.
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stimulus, 0——«——< *ﬂ sensory neurone
e.g. low M
light &<
intensity o/ infrequent action
1 potentials
small generator
potentials
receptors
o0—— —
e o—k
stimulus, o
e bigh sensory neurone
light o——m+—<
intensity frequent action
o————< ;
potentials

large generator
potentials

fig. 8.2.17 The interactions of receptors and sensory neurones to give high levels of
sensitivity, as found in the eye and other sense organs.
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pigment it contains gives
the eye its colour. The
reflex contracting and
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the iris controls the amount
of light entering the eye

blind spot -
the point where the optic nerve leaves the eye.
As there are no photoreceptor cells it is not light
sensitive and there is no vision here
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cerebrum —— midbrain
(two cerebral hemispheres) -
controls voluntary behaviour;
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memory, personality and .
the ability to reason

corpus callosum — — visual cortex —
connects left and right J associated with sight
hemispheres ]
FRONT ventricle | BACK
hypothalamus -
coordinates autonomic
nervous system, thirst,
hunger, aggression, etc. cerebellum (hindbrain) -
coordinates movement
pituitary gland and balance
medulla oblongata - central canal

reflex control of breathing,
heart rate, blood pressure etc.
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