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MOLECULAR BIOLOGY
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i Data-based questions: Oxygen consumption in tobacco hornworms
: Tobacco hornworms are the larvae of Manduca sexta. b) fr:isde::)::w‘s:e‘: the perlods be 1o

¢ Adults of this species are moths. Larvae emerge citical we ight.
: from the eggs laid by the adult female moths. There above the

: are a series of larval stages called instars. Each The researchers reared some tobacco
instar grows and then changes into the next one in air with reduced oxygen

by shedding its exoskeleton and developing anew . (he instar larvae moulted at al

Jarger one. The exoskeleton includes the tracheal than larvae reared in normal air with
tubes that supply oxygen to the tissues. 3 Suggestareason for earlier
The graphs below (figure 12) show measurements with k

made using a simple respirometer of the respiration
rate of 3rd, 4th and 5th instar larvae. Details of

the methods are given in the paper published by
the biologists who carried out the research. The
reference to the research is Callier V and Nijhout
HE (2011) “Control of body size by oxygen supply
reveals size-dependent and size-independent
mechanisms of molting and metamorphosis.”
PNAS:108:14664-14669. This paper is freely
available on the internet at http://www.pnas.org/
content/108/35/14664.full.pdf+html. .

Fach data point on the graphs shows t
and respiration rate of one larva.
body
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there absolute Principle
example, can we say thag animals sh
be subject to conditions that are outsid
they would encounter in their n’a‘nuafleig

Before carrying out TeSPIrometer exmeriv o . ‘
involving animals these quesnmse:fmm“f
be answered to help to decidewhéflién Elie—
experiments are ethically accép fiible- :

1 Is it acceptable to remove animal
natural habitat for use in an exy

can they be safely returned

2 Will the animals suffer
during the cxperimen

Understanding

= Photosynthesis is the production of carbon
compounds in cells using light energy.

-> Visible light has a range of wavelengths with
violet the shortest wavelength and red the
longest.

= Chiorophyll absorbs red and blue light most
effectively and reflects green light more than
other colours.

= Oxygen is produced in photosynthesis from
photolysis of water. e 4

- Energy is needed to produqe’-m!lﬂm and
other carbon compounds from carbon dioxide.

> Temperature, light intensity and carbon dioxide
concentration are possible limiting factors on

the rate of photosynthesis.




